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PECULIAR   PIIOXETIC   SYMBOLS 

USED  IN  THE  WRITING  OR  TRANSLITERATION  OF  THE  DIFFERENT  LANGUAGES. 

a,  0,  etc. :  long  vowels ;  in  the  Scandinavian  languages  the 
accent  (d,  e,  etc.)  is  used  to  denote  length. 

%:  a  niwalized  a;  so  used  in  the  transliteration  of  the  Ira- 
nian languages. 

il:     hibializeil  guttural  it  in  Swedish. 

SD :    open  a  of  Eng.  hat,  used  chictly  in  O.  Eng. 

ai :  used  in  Gothic  to  denote  e  (open),  in  distinction  from 
di,  the  true  diphthong. 

aii:  used  in  Gothic  to  denote  o  (open),  in  distinction  from 
du,  the  true  diphthong. 

bh:  in  Sanskrit  a  voiced  labial  aspirate  (ef.  c/i). 

b :  voiced  bilabial  (or  labio-dental  1)  spirant,  used  in  dis- 
cussions of  Teutonic  dialects. 

5  :  voiceless  palatal  sibilant,  similar  to  Eng.  sh,  used  espe- 
cially in  transliteration  of  Sanskrit. 

c:  frequently  used,  e.  g.  in  Slavonic  languages,  to  denote 
the  sound  of  Eng.  ch  in  cheek. 

0 :     voiceless  palatal  explosive,  commonly  used  in  translit- 
eration of  Sanskrit  and  the  Iranian  languages, 

as  used  in  tlie  transliteration  of  Sanskrit,  a  voiceless 

palatal  aspirate,  an  aspirate  being  an  explosive  with 
excess  of  breath ;  as  used  in  German  grammar,  the 

symbol  for  a  voiceless  palatal  or  guttural  spirant, 

voiced  dental  aspirate  (cf.  ch)  in  Sanskrit, 

voiced  cerebral  explosive,  so  used  in  transliteration  of 
Sanskrit, 

voiced  cerebral  aspirate  (ct.  ch)  in  Sanskrit, 

voiced  dental  (interdental)  spirant,  equivalent  to  Eng. 
th  in  then ;  so  used  in  the  Teutonic  and  Iranian  lan- 

guages and  in  phonetic  writing. 

e :  a  short  open  e,  used  in  Teutonic  grammar,  particularly 
in  writing  0.  H.  G. 

a:  the  short  indefinite  or  "obscure"  vowel  of  Eng.  gar- 
dener :  used  in  the  reconstruction  of  Indo-Eur.  forms, 

and  in  transliterating  the  Iranian  languages. 

gh:  in  Sanskrit  a  voiced  guttural  aspirate  (cf.  ch). 

g:  voiced  velar  (Ijack-guttural)  explosive,  used  most  fre- 
quently in  Indo-Eur.  reconstructions. 

5 :  voiced  guttural  (or  palatal)  spirant,  equivalent  to  Mod. 
Greek  y,  and  used  in  transliteration  of  Iranian  lan- 

guages and  0.  Eng. 

h  :     a  voiceless  breathing,  the  Sanskrit  visarga. 

h>:  a  labialized  A,  similar  to  wh  in  Eng.  what;  used  in 

transliteration  of  Gothic  and  the  Iranian  languages. 

li:  voiceless  guttural  (or  palatal)  spirant,  equivalent  to  Ger- 
man ch,  and  used  in  transliteration  of  the  Iranian 

languages. 

j:  the  semi-vowel  y,  or  consonant  form  of )';  used  in  pho- 
netie  writing  and  reconstructions  of  Indo-Eur.  forms. 

ch: 

dh: 

d: 

dh: 

a: 

]: 

in  the  transliteration  of  Sanskrit  and  the  Iranian  lan- 

guages a  voiced  palatal  explosive;  in  the  Teutonic 

languages  a  semi-vowel  (=  y),  for  which  in  Indo-Eur. 
reconstructions  i  is  generally  u.sed. 

in  Sanskrit  a  voiced  palatal  aspirate  (ef.  ch). 

in  Sanskrit  a  voiceless  guttural  aspirate  (cf.  ch). 

the  guttural  ("  thick  "  or  "  deep  ")  of  the  Slavonic  and 
some  of  the  Scandinavian  languages. 

vowel  / ;  used  in  transliterating  Sanskrit,  in  reconstruct- 

ing Indo-Eur.  forms,  and  in  other  phonetic  writing. 

nasal  vowel ;  used  in  reconstruction  of  Indo-Eur.  forms 
and  in  plionetic  writing. 

in  Sanskrit  the  cerebral  nasal. 

in  Sanskrit  the  guttural  nasal  (see  following). 

the  guttural  nasal,  equivalent  to  Eng.  n  in  longer ;  used 
in  transliteration  of  Iranian  languages. 

pjalatal  nasal,  similar  to  gn  in  Fr.  regner ;  used  in  trans- 
literating Sanskrit  and  in  phonetic  writing. 

palatalized  o ;  used  in  German  and  in  phonetic  writing. 

short  open  o  in  Scandinavian. 

short  palatalized  o  (o)  in  Scandinavian. 

in  Sanskrit,  voiceless  labial  aspirate  (cf.  ch). 

voiceless  velar  (l)ack-guttural)  explosive ;  used  in  recon- 
structions of  Indo-Eur.  forms  and  in  other  phonetic writing. 

vowel  r:  used  in  transliterating  Sanskrit,  in  reconstruc- 

tions of  Indo-Eur.  forms,  and  in  other  phonetic  writ- 

ing. 

voiceless  cerebral  sibilant,  equivalent  to  Eng.  sh ;  used 

in  transliterating  the  Iranian  languages  and  in  pho- 
netic writing. 

voiceless  cerebral  spirant ;  used  in  transliterating  San- 
skrit. 

in  Sanskrit  a  voiceless  dental  aspirate  (cf.  ch). 

in  Sanskrit  a  voiceless  cerebral  aspirate  (cf.  ch). 

in  Sanskrit  a  voiceless  cerebral  explosive. 

a  form  of  dental  spirant  used  in  transliterating  the 

Iranian  languages  (represented  in  Justi's  transliter- ation by  t). 

voiceless  dental  (interdental)  spirant,  equivalent  to  Eng. 
th  in  thin ;  used  in  Tetitonic  dialects  and  in  phonetic writing. 

consonant  form  of  u ;  used  in  phonetic  writing. 

voiced  cerebral  sibilant,  equivalent  to  «  in  Eng.  pleas- 
ure, and  to/ in  Fv.jardin:  used  in  Iranian.  Slavonic, 

and  in  phonetic  writing. 

a  symbol  frequently  used  in  the  writing  of  O.  H.  G.  to 
indicate  a  voiced  dental  sibilant  (Eng.  z),  in  distinc- 

tion from  z  as  sign  of  the  affricata  {ts). 



EXPLANATION   OF   THE   SIGNS   AND   ABBREVIATIONS 

USED   IN   THE   ETYMOLOGIES. 

>,  yielding  by  descent,  i.  c.  under  the  operation  of  phonetic  law. 

<,  descended  from. 

=,  borrowed  without  change  from. 

:  ,  cognate  with. 

+  ,  a  sign  joining  the  constituent  elements  of  a  compouml. 

* ,  a  sign  appended  to  a  word  the  existence  of  which  is  inferred. 

ablat. ablative 

accus. accusative 

adjec. adjective 
adv. adverb 

cf. compare 

con  June. conjunction 
deriv.  of derivative  of 

dimin. diminutive 

fern. feminine 

genit. genitive 
iraper. imperative 

impf. imperfect 
indie. indicative 

infin. infinitive 

masc. masculine 

nomin. nominative 

partic. participle 

perf. perfect 
plur. 

plural 
prep. preposition 

pres. present 
pron. pronoun 
sc. scilicet,  supply 

sing. singular 
subst. substantive 

vocat. vocative 

Anglo-Pr. Anglo-French 
Arab. Arabic 

Avest. Avestan 

Dan. Danish Eng. 

English 

Fr. French 
Germ. German 

Goth. Gothic 

Gr. Greek 
neb. Hebrew 

Icel. Icelandic 
Ital. Italian 
Lat. Latin 

Lith.   ■ 

Lithuanian 

Media^v.  Lat. Median'al  Latin 

Mod.  Lat. Modern  Latin 
M.  Eng. 

Middle  English 

M.  IL  Germ. Middle  High  German 
0.  Bulg. 

Old  Bulgarian  (=  Church  Slavonic) 
0.  Eng. 

Old  English  (=  Anglo-Saxon) 

0.  Fr. Old  French 

0.  Fris. Old  Frisian 

0.  H.  Germ. Old  High  German 

O.N. 
Old  Norse 

0.  Sax. Old  Saxon 
Pers. 

Persian Portug. 
Portuguese 

Prov. Provencal 

Sanskr. Sanskrit Sc. 

Scotch 

Span. 
Spanish 

Swed. 
Swedish 

Teuton. Teutonic 



KEY   TO   THE   PRONUNCIATION. 

aa    as  a   in  father,   and    in   the   second   syllable   (if 
armada. 

a"a    same,  but  less  pniliniged,  as  in  the  initial  syllable 
of  armada,  Ardili,  etc. 

a    as  final  a  in  armada,  peninsula,  etc. 

&    as  a  in  fat,  and  i  in  French  fin. 

ay  or  a. .  as  ay  in  nay,  or  as  a  in  fate. 

ay  or  a...  same,  but  less  prolonged. 

a    as  a  in  welfare. 

aw    as  a  in  fall,  all. 

ee    as  in  meet,  or  as  *  in  machine. 

ee    same,  but  less  prolonged,  as  final  i  in  Ardili. 

e    as  in  men,  pet. 

e    obscure  e,  as  in  Bigelow,  and  final  e  in  Heine. 

e    as  in  her,  and  en  in  French  -eur. 

i    as  in  it,  sin. 

i    as  in  fire,  sirine. 

I    same,  but  less  prolonged. 

6    as  in  mole,  sober. 

0    same,  but  less  prolonged,  as  in  sobriety. 

o    as  in  o«,  not,  pot. 

00    as  in  fool,  or  as  u  in  rule. 

do    as  in  book,  or  as  u  in  put,  pull. 

oi    as  in  noise,  and  oy  in  boy,  or  as  eu  in  German 
Beust. 

ow    as  in  now,  and  as  au  in  German  hatis. 

(>    as  in  Gothe,  and  as  eu  in  French  neuf,  Chintreuil. 

'a    asin  but,  hub. 

u    obscure  o,  as  final  o  in  Cumpton. 

u    as  in  German  sud,  and  as  u  in  French  Buzavr 

fais,  vu. y  or  I.  .  .  .  see  I  or  y. 

yu    as  M  in  mule. 

yu    same,  but  less  prolonged,  as  in  singular. 
ch    as  in  German  ich. 

g    as  in  get,  give  (never  as  in  gist,  congest). 

hw    as  u'h  in  which. 

Kh    as  ch  in  German  nacht,  g  in  German  fag,  ch  in 
.Scotch  loch,  andy  in  Spanish  Badajos,  etc. 

n    nasal  n.  as  in  French  fin,  Bourbon,  and  nasal  m, 
as  in  French  nom,  Portuguese  Sam. 

n  or  n-y..   Spanish   ;T,   as   in    cation,   pifton,    French    and 
Italian  gti,  etc.,  as  in  Boulogne. 

I  or  y. . . .  French  I,  liquid  or  mouille,  as  (-i)ll-  in  French 
Baudrillart,  and  (-1)1  in  Chintreuil. 

th     as  in  thin. 

th     as  in  though,  them,  mother. 

V    as  w  in  German  zwei,  and  b  in  .Spanish  Cordoba. 

sh    as  in  shine. 

zh    as  s  in  pleasure,  and  7  in  French  yowr. 

All  other  letters  are  used  with  their  ordinary  English 
values. 

NOTE. 

The  values  of  most  of  the  signs  used  in  the  above  Key  are  plainly  shown  by  the  examples  given.  But  those  of 

6,11,  ch,  A-h,  fi,  and  ?',  which  have  no  equivalents  in  English,  can  not  be  sufficiently  indicated  without  a  brief  explanation, 
which  is  here  given. 

o.  The  sound  represented  by  this  symbol  is  approximately  that  of  -u-  in  hurt  or  -e-  in  her,  but  is  materially  different 
from  either.  It  is  properly  pronounced  with  the  tongue  in  the  position  it  has  when  a  is  uttered  and  with  the  lips  in 
the  position  assumed  in  uttering  o. 

u.  This  vowel  is  produced  with  the  lips  rounded  as  in  uttering  00  and  with  the  tongue  in  the  position  required  in  utter- 
ing ee,  into  which  sound  it  is  most  naturally  corrupted. 

ch  and  Ich.  These  are  both  rough  breathings  or  spirants  made  with  considerable  force,  ch  being  made  between  the  flat 

of  the  tongue  and  the  hard  palate,  and  k\\  between  the  tongue  and  the  soft  palate,  ch  approaches  in  sound  to  Eng- 
lish sh,  but  is  less  sibilant  and  is  made  further  back  in  the  mouth  ;  lc\\  is  a  guttural  and  has  a  hawking  sound. 

/  or  y.  These  are  both  used  to  represent  the  sound  of  French  1  mouille,  in  (-i)ll-  and  (-i)l,  which  resembles  English  -y- 

in  lawyer.  Final  I,  that  is,  (-i)l,  may  be  approximated  by  starting  to  pronounce  lawyer  and  stopping  abruptly  with 
the  -y-. 

B  or  n-y.  The  consonants  represented  by  n  (Spanish  n.  French  and  Italian  gn,  etc.)  are  practically  equivalent  to  English 
-ni-  or  -ny-  in  bunion,  bunyon,  onion,  etc.,  and,  except  when  final,  are  represented  by  n-y.  Final  ii,  as  French  -gn(e), 
may  be  produced  by  omitting  the  sound  of  -on  in  the  pronunciation  of  onion. 

V.    This  may  be  pronounced  by  attempting  to  utter  English  v  with  the  use  of  the  lips  alone. 

See  Preface  (vol.  i.,  p.  xxiv.)  and  the  article  Pronunciation  of  Foreign  Names. 
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diet  [from  Ijnt.  eel ic' dim,  proelaiiiation  :  e, 
forth  +  di'cere.  speak] :  a  public  decree 
or  proclamation  issued  by  a  sovereign  or 
other  potentate  ;  an  instnnnent  signed 
and  sealed  as  a  law.  In  ancient  Rome 

the  power  of  making  edicts  was  princi- 
jjally  exercised  by  the  privtor  iirbaiius  and 
the  pni'tor  peregriniis.  who  on  entering 

office  published  rules  for  regulating  tlie  practice  of  their 
courts,  etc.  The  edicts  of  a  pra?tor  were  not  binding  on  his 
successor,  but  if  confirmed  by  the  latter  they  were  called 
edicta,  Vetera  (old  edicts),  as  distinguished  from  the  edicta 
nova  (new  edicts)  framed  by  himself.  A  digest  of  the  best 
decisions  of  the  prictors  was  made  under  tlie  Emperor  Ha- 

drian by  Salvius  Julianus.  It  was  called  Edictum  Perpefu- 
uiii.  and  mode  the  invariable  standard  of  civil  Jurisprudence. 

Edict  of  Nantes:  one  of  the  most  famous  edicts  of  his- 
tory :  issued  by  Henry  IV.  of  France,  A\n:  13,  1598,  to  se- 
cure to  the  Protestants  a  legal  existence  within  the  French 

monarchy.  They  obtained  permission  to  celebrate  service 
wherever  they  alre.ady  had  formed  communities,  and  to  es- 

tablish new  churches  wherever  they  chose,  witli  the  excep- 
tion of  Paris  and  the  royal  residences.  They  were  also  per- 

mitted to  fovuid  universities  or  theological  seminaries,  and 
the  schools  of  Jlontpelier,  Montauban,  Sauraur,  and  Sedan 
soon  became  prominent  centers  of  learning.  Xor  should 
their  faith  be  any  impediment  to  their  promotion  to  any 
civil  or  military  office,  etc.  The  restrictions  imposed  upon 
them  were  few  and  lenient.  Though  the  act  was  solemnly 
confirmed  by  Mary  of  Medici,  regent  after  the  assassination 
of  Henry  IV.,  by  Louis  XIII.,  and  even  by  Louis  XIV.,  it 
was  never  fully  carried  out.  The  Huguenots  were  always 
more  or  less  exposed  to  vexations,  especially  after  the  fall 
of  La  Roehelle  in  1628,  when  they  lost  nearly  all  political 
importance.  Nevertheless,  it  was  not  until  the  latter  part 
of  the  seventeenth  century,  under  the  reign  of  Louis  XIV.. 
that  the  vexations  assumed  the  character  of  open  perse- 

cution. The  Edict  of  Nantes  was  revoked  by  Louis  XIV. 
Oct.  17,  168.5,  and  its  revocation  led  to  a  renewal  of  the 
bloody  scenes  which  before  the  issuing  of  this  edict  had 
been  enacted  among  the  Huguenots.  The  depopulation 
caused  by  the  sword  was  also  increased  by  emigration. 
The  Huguenots  were  very  generally  skilled  artisans,  and 
about  half  a  million  of  her  most  useful  and  industrious  sub- 

jects deserted  Pi'ance,  and  exported,  togetlier  with  inmiense 
sums  of  money,  those  arts  and  manufactures  which  had 
largely  tended  to  enrich  the  kingdom.  About  50,000  refu- 

gees passed  over  into  England,  and  many  more  into  Ger- 
many and  America.  The  Huguenot  refugees  became  very 

important  elements  in  the  industrial  development  of  Gei-- 
many,  Holland,  England,  and  the  U.  S. 

Revised  by  C.  K.  Adams. 

Edi'na:  town  (founded  in  1839);  capital  of  Knox  co.. 
Mo.  (for  location  of  county,  see  map  of  Missouri,  ref.  1-H) ; 
situated  on  railway,  47  miles  N.  W.  of  Quincy,  111.  It  has 
6  churches,  a  fine  pulilic  school,  a  convent  school,  2  carriage 
and  wagon  factories,  a  flouring-mill.  a  creamerv,  water- 

works, sind  electric  lights.  Pop.  (1880)  1,156  ;  (1890)  1,456  ; 
(1893)  estimated,  1,500 

Editor  op 
113 '  Kxox  County  Democrat.' 

Ediiiboro  :  borough  ;  Erie  co..  Pa.  (for  locatioi)  of  county, 
see  map  of  Pennsylvania,  ref.  1-A) ;  18  miles  S.  of  Erie.  It 
is  the  seat  of  the  Northwestern  State  Nornnil  School,  and 
has  manufactures  of  lumber,  pumps,  sash  and  blinds.  Pop. 
(1880)  876  ;  (1890)  1,107. 

Ediublir^:  town:  on  railway:  .Johnson  co.,  Ind.  (for  lo- 
cation of  county,  see  map  of  Indiana,  ref.  7-E):  situated  on 

the  Blue  I'iver,  30  miles  S.  S.  E.  of  Indianapolis.  It  has  5 
churches,  a  high  school,  2  public  schools,  good  water-power, 
a  cereal-mill,  flouring-mills,  starch-works,  ice-plant,  foundry 
and  machine  shops,  cabinet-factory,  carriage  and  wagon 
factory,  and  water- works.  Pop.  (1880)  1,814;  (1890)  2,031; 
(1893)  estimated,  2,.500.  Editor  of  "  Courier." 

Ediiihiirg'll,  ed'in-bnr-r»  [said  to  be  a  coiTuption  of  Ed- 
win's burgh,  the  castle  having  Ijeen  built  by  Edwin,  King  of 

Northumbria  (616-633)] :  capital  of  Scotland  and  of  Edin- 
burghshire or  Midlothian;  picturesquelv  situated  about  a 

mile  S.  of  the  Firth  of  Forth ;  399  miles  N.  N.  W.  of  London; 

lat.  ,55"  57'  N..  Ion.  $"  13'  W.  (see  map  of  Scotland,  ref.  11-H). 
It  is  divided  into  the  Old  and  New  Town,  tlie  former  of  which 
occupies  the  middle  and  highest  of  three  ridges  extending 
east  and  west.  The  Old  Town  is  separated  by  a  narrow  hol- 

low or  ravine  from  the  New  Town,  which  is  built  on  a 
broader  ridge  with  more  gently  sloping  sides.  Edinburgh 
is  remarkable  for  the  elegance  and  solidity  of  its  buildings, 
which  are  all  of  stone.  The  adjacent  counti-y  is  pleasantly 
diversified  with  hills  and  plains.  On  the  southeastern  bor- 

der of  the  citv  a  hill  called  Arthur's  Seat  rises  to  the  height of  822  feet. 

The  principal  street  of  the  Old  Town  is  that  which  exr 
tends  along  the  crest  of  the  ridge,  bearing  in  different  parts 
the  names  of  Canongate,  High  Street,  Lawn  Market,  and 
Castle  Hill.  It  is  more  than  a  mile  long,  and  rises  with  a 
regular  but  rather  steep  acclivity  from  the  palace  of  Holy- 
rood,  which  is  at  its  eastern  end,  to  the  huge  rock  on  which 
.stands  Edinburgh  Castle,  443  feet  above  the  level  of  the  sea. 
This  street  is  lined  with  lofty  and  antique  residences,  many 
of  which  have  seven  or  more  stories.  The  houses  of  the 
New  Town  are  built  of  a  fine  white  freestone  quarried  in 
the  vicinity,  and  are  remarkably  handsome.  Here  are  three 
parallel  avenues  called  Queen  Street,  George  Street,  and 
Princes  Street,  the  last  of  which  extends  along  the  south 
siile  of  the  New  Town,  close  to  the  hollow  which  separates 
it  from  the  Old.  Princes  Street  is  the  most  agreeable  prom- 

enade in  the  city,  and,  as  it  is  lined  with  houses  only  along 
its  northern  side,  it  commands  a  fine  view  of  the  Old  Town 
with  its  lordly  castle  and  of  the  intervening  valley  adorned 
with  public  gardens.  At  the  eastern  end  of  this  street  is  a 
rocky  eminence  called  Calton  Hill,  the  broad  verdant  sum- 

mit of  wdiich  commands  a  beautiful  view  of  the  Firth  of 

Forth,  here  about  6  miles  wide  Arthur's  Hill  and  another 
high  hill  called  Salisbury  Crags  afford  pro.spects  of  almost 
unrivaled  beauty  and  magnificence. 

The  most  rcmax'kable  public  edifices  and  monuments  are 
the  castle,  which  is  a  large  fortress  capalile  of  accommodat- 

ing 2,000  men,  and  is  one  of  the  oldest  structures  in  the 
city  ;  the  royal  palace  of  Holyrood,  or  Holyrood  House,  the 
oldest  part  of  which  was  built  about  1528:  this  palace  is 
quadrangular  in  form,  with  a  central  court  94  feet  square, 
and  is  famous  as  the  residence  of  Mary  Queen  of  Scots ;  the 
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fallic'dnil  or  St.  Ciilcs,  a  liirRi!  ".'nl  aiiciciil  edifice  of  un- 
known (lute,  in  (lie  later  (Jothic  style;  Victoria  Ilall,  or 

Assembly  Hall,  a  Miasnifi(^(uit  structure,  which  stands  at  the 
head  of  llitjli  Stri'cl,  has  a  spire  341  feet  hif,'li,  and  is  the 

place  where  the  (ieni^ral  A.ssenilily  of  t]u:  C'lnn'ch  of  Scot- 
land annually  meets;  the  I'arlianient  House,  now  a  hall 

connected  with  the  courts  of  law  ;  and  the  admiralile  monu- 
ment (U'ected  to  Sir  Walter  Scolt,  which  stands  ou  I'rincfcs 

Street,  is  300  feet  high,  and  is  unequaled  among  the  monu- 
ments of  this  metropolis  for  artistic  beauty.  Among  the 

other  objectts  of  interest  are  the  olil  'I'rou  church,  the  Free 
St.  OeorRe's  church,  the  Free  High  church,  thcr  university 
buildings,  the  observatory,  the  Nalional  (lallery  of  Art,  the 
Royal   iusliluti    a   bi-autiful   (Jrecian   edifice   containing 
the  apartments  of  the  Royal  Society,  a  <'hap(d  belonging  to 
the  ruined  abbey  of  Holyrood,  founded  by  David  I.  about 
1138,  the  theater,  and  the  Natioiuil  Moiniment  (an  uncom- 

pleted imilati<m  of  the  Parthenon)  on  Gallon  Hill. 
Edinburgh  contains  over  one  hundred  churches  and 

chapels  belonging  to  various  denominations — the  Free 
Ghurch,  CUuirch  of  Scotland,  United  I'resbyterian,  Presbyte- 

rian, Eiiiscopal,  Bajitist,  Congregational,  Roman  Catholic, 
Methodist,  Evangelical,  Unitarian,  etc.  It  is  the  seat  of  a 
bishop  of  the  Episcopal  Church  and  of  a  Roman  Catholic 
vicar-apostolic.  It  lias  numerous  large  and  richly  endowed 

hospitals  and  charitable  institutions,  among  which  is  Heriot's 
Hospital,  founded  for  the  education  and  maintenance  of 
poor  boys.  This  city  is  important  as  a  center  of  learning, 
and  is  distinguished  for  the  number  and  excellence  of  its 
literary,  scientific,  and  educational  institutions.  The  aristoc- 

racy, the  literati,  and  professional  men  form  an  unusually 
large  proportion  of  its  population,  which  is  extensively 
engaged  in  the  business  of  printing  and  publishing  books. 
Edinburgh  is  the  headquarters  of  the  book-trade  in  Scotland, 
and  as  a  literary  mart  is  second  imly  to  London  among  the 
British  cities.  Here  is  the  celebrated  University  of  Edin- 

burgh ((/.  v.).  The  other  chief  educational  institutions  are 
the  High  School,  which  occupies  a  handsome  Doric  edifice 
270  feet  long,  the  New  College,  or  Theological  Seminary  of 
the  Free  Church,  the  Royal  College  of  Surgeons,  the  medi- 

cal school,  the  Royal  Academy  of  Fine  Arts,  and  the  Royal 

Society.  The  Advocates'  Library  has  the  largest  and  most 
valuable  collection  of  books  in  Scotland — 300,000  volumes ; 
that  of  the  Writere  to  the  Signet  nearly  90,000  volumes. 
There  is  also  a  free  public  library. 

Pjdinburgh  is  the  seat  of  the  supreme  courts  of  Scotland, 
the  principal  of  which  is  the  court  of  session,  composed  of 
thirteen  Judges.  This  court  tries  all  civil  causes,  and  de- 

cides not  only  on  the  law  of  the  case  but  also  in  questions  of 
equity.  Tliis  city  returns  four  members  to  Parliament.  By 
virtue  of  ancient  charters  and  modern  acts  of  Parliament  it 
is  a  royal  burgh,  governed  by  a  town  council  of  fifty  members 
elected  by  popular  vote,  and  by  a  lord  provost,  who  is  elected 
by  this  town  council.  It  is  the  terminus  of  the  North  Brit- 

ish, the  Edinburgh  and  Glasgow,  and  the  Caledonian  rail- 
wavs.  This  city  has  two  ports  on  the  Firth  of  Forth — Leith 

anil  Granton.   "Pop.  (1881)  228,190;  (1891)  261,3{)1. Ilis/ori/. — Edinburgh  was  recognized  as  a  burgh  by  David 
I.  in  1138,  and  a  Parliament  was  held  here  in  131.'5.  David 
I.,  who  Ijefore  his  as,jension  to  the  throne  of  Scotland  had 
been  Earl  of  Huntingdon,  and  was  well  acquainted  with  the 
military  and  ecclesiastical  architecture  of  the  Anglo-Nor- 

man kings,  built  the  abbey  of  Holyrood,  which  often  re- 
ceived the  Scottish  court  as  guests.  Edinburgh  became  the 

capital  of  Scotland  about  1486,  when  its  castle  was  selected 
as  the  only  place  of  safety  for  the  royal  household  and  the 

Parliament.  It  was  inclosed  by  "walls  in  the  fifteenth century,  and  for  a  long  period  was  confined  to  the  central 
ridge.  The  hollow  between  this  and  the  northern  ridge  was 
filled  with  water,  called  the  North  Loch.  The  New  Town 
originated  about  1765,  when  a  bridge  was  erected  across  that 
loi-h  to  connect  the  Old  Town  with  the  New.  Here  occurred 
in  ;\Iay,  1843,  the  disruption  of  the  Established  Church, 
from  tlie  General  Assembly  of  which  303  members  seceded 
and  organized  the  Free  Church. 

Edinhiirgli,  Alfred  Ernest  Albert,  Duke  of:  second 
son  of  Vi(-t,oria.  Queen  of  Great  Britain ;  b.  at  Windsor 
(!astle,  Aug.  6,  1844.  He  was  educated  cliiefly  by  private 
tutors.  lie  entered  the  British  navy  in  1858,  aiid  served 
chiefly  on  foreign  stations.  In  1863  he  was  offered  the 
crown  of  Greece,  but  declined  it.  In  1866  he  took  a  scat 
in  the  House  of  Peers  by  his  present  title.  In  1867  he  .set 
sail  in  command  of  the  frigate  Galatea,  visiting  Australia, 

Japan,  China,  India,  etc.  At  a  picnic  at  Clontarf,  New 
South  Wales,  Mar.  13,  1868,  he  was  slightly  wounded  by  a. 

pistol-shot  fired  by  a  Fenian  named  O'l-arrell,  who  was  soon 
afterward  executed.  On  Jan.  33,  1874,  he  married  the 
Grand  Duchess  Marie,  only  daugliler  of  Alexander  II.  of 
Russia.  In  Nov.,  1883,  he  was  promoted  to  the  rank  of  vice- 
admiral,  and  ill  1886  was  ap[}oiiited  admiral  in  command  of 
the  Jlediterranean  sijuadron.  The  full  title  of  this  prince  is 
"his  Roval  Highness  Prince  Alfred  Ernest  Albert.  Duke  of 
Edinljurgh,  Earl  of  Kent,  and  Earl  of  Ulster,  K.  G.,  K.  P." 
He  is  also  a  Duke  (^f  .Saxony,  and  became  reigning  Duke  of 
Saxe-Coburg-Gotha  Aug.  33,  1893. 
Edinburgh  Review:  a  celebrated  critical  magazine 

founded  at  Kdinburgh  in  1803,  the  oldest  of  the  great  British 
quarterly  reviews.  Francis  Jeffrey,  Sydney  Smith,  Henry 
Brougham,  and  Francis  Horner  were  the  foundei'S  and  first 
contributors  of  this  review,  which  was  a  strenuous  advocate 
of  Whig  principles.  Sydney  Smith  edited  the  first  number, 
of  which  750  copies  were  printed.  Mr.  Constable  was  the 
original  publisher.  Ijord  Jeffrey  became  its  editor  in  1803, 
and  conducted  it  with  great  ability  and  success  for  twenty- 
six  years.  The  brilliant  wit,  the  critical  keenness,  the  elo- 

quent style,  and  the  extensive  knowledge  displayed  by  the 
contributors  produced  a  great  sensation  in  the  literary 
world.  Its  circulation  had  risen  to  9,000  in  1808.  and  12,00(> 
or  more  in  1813.  Among  the  eminent  men  who  contributed 
largely  to  it  were  Macaulay,  Carlyle,  Lord  Brougham,  Sir  J. 
Mackintosh,  and  Henry  Rogers.  Jlacvey  Napier  succeeded 
Lord  Jeffrey  as  editor  in  1829.  The  price  paid  to  contribu- 

tors was  at  first  ten  guineas  a  sheet,  but  it  was  soon  raised  to 
sixteen  guineas. 

Edinburghshire,  or  Midlothian:  a  county  in  the  south- 
east part  of  Scotland ;  area,  303  sq.  miles.  It  is  bounded 

N.  by  the  Firth  of  Forth.  The  surface  is  diversified  by 
plains  and  high  ridges,  among  which  are  the  Moorfoot  Hills- 
and  the  Pentland  Hills,  composed  of  porphyry.  The  high- 

est |ioint  of  the  Pentland  Hills  rises  1,839  feet.  The  rocks 
of  this  county  belong  mostly  to  the  Carboniferous  and  Silu- 

rian formations.  Valuable  coal  mines  are  worked  in  the 
valley  of  the  Esk.  The  soil  is  generally  fertile  and  well 
cultivated.  Near  the  metropolis,  Edinlaurgh,  are  many 
nurseries,  dairy  pastures,  and  vegetable  gardens.  The  coun- 
tv  is  traversed  by  five  great  railways.  Pop.  (1881)  389,164; 

(1891)  444,055. 

Edinbnrgli.  I'niversity  of:  an  institution  of  learning in  fjdinljurgh,  Scotland.  It  was  founded  in  1582  Ijy  a 
charter  granted  by  James  VI.,  of  Scotland,  and  in  1631  the 
Scottish  Parliament  granted  to  it  all  the  privileges  enjoyed 
l)y  other  universities  in  the  kingdom.  This  grant  was  con- 

firmed in  the  treaty  of  union  between  England  and  Scot- 
land, and  again  in  the  act  of  security.  The  constitution 

was.  however,  modified  by  the  act  (1858)  relating  to  the 
Scottish  universities,  and  the  University  of  Edinburgh  be- 

came a  corporation  consisting  of  a  chancellor,  rector,  prin- 
cipal, professors,  registered  students,  alumni,  and  matricu- 

lated students.  About  3,000  students  matriculate  each  year. 
The  essential  qualification  for  graduation  at  this  as  at  other 
Scottish  universities  is  attendance  at  certain  series  of  lectures 
or  classes.  The  course  for  the  arts  degree  extends  over  four 
winter  sessions,  each  lasting  from  the  beginning  of  Novem- 

ber till  about  the  middle  of  April :  and  the  degree  of  M.  A.  is 
conferred  on  all  who  have  completed  their  course  and  passed 
the  ordinary  examinations  in  Latin  and  Greek,  mathematics 
and  natural  philosophy,  logic  and  metaphysics,  moral  phi- 

losophy, rhetoric,  and  "English  literature.  The  univei-sity comprises  the  faculties  of  arts,  laws,  medicine,  divinity,  and 
science.  The  buildings  were  for  many  years  very  deficient 
in  the  necessary  accommodation,  but  much  has  been  done 
in  the  way  of  improvement.  The  library  contains  nearly 
200.000  volumes  and  7,500  volumes  of  JlSS..  and  there  is 

also  a  theological  librarv  of  10.000  volumes.  The  chancel- 
lor is  (1897)  the  Rt.  Hoii.  Arthur  J.  Balfour,  the  Conserva- 

tive leader.  The  universities  of  Edinburgh  and  of  St.  An- 
drews together  have  one  representative  in  Parliament.  See 

Sir  A.  Grant,  The  Story  of  the  Universilt/  of  Kdinhurgh  (3 
vols.,  London,  1883).  Revised  by  C.  H.  Thurber. 

Edison,  Thomas  Alva,  Ph.D.:  inventor:  b.  at  Milan,  0., 
Feb.  11,  1847  :  taught  to  read  by  his  mother,  a  Scotchwoman 
of  some  intellectual  attainments;  began  life  as  a  train-boy 
on  the  Grand  Trunk  Railway  running  into  Detroit.  Ambi- 

tious, energetic,  eager  for  knowledge,  he  devoted  every  spare 
moment  to  study.  Securing  a  press,  he  learned  printing, 
and  before  long  vvas  editing  and  printing  The  Grand  Trunk 
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Herald  in  tho  bapfjaRe-car  of  the  train  in  which  he  sold  his 
wares.  A  station-master,  whose  chihl  he  had  rescued  from 
peril,  taught  liini  telegraphy,  and  he  entered  tlie  employ  of 
the  Western  Union  Telegraph  Company,  wliere  he  began  the 
series  of  inventions  which  brought  him  world-wide  fame. 
After  brief  stays  in  Cincinnati,  Memphis,  Louisville,  and 
New  Orleans  he  settled  in  Boston,  where  he  invented  his  du- 

plex telegraph  in  1870;  a  year  later  he  removed  to  New 
York  city.  In  an  immense  and  perfectly  a])|Hiinted  labora- 

tory, first  at  Menlo  Park  and  later  at  West  Orange,  N.  .J.,  a 

coi-ps  of  skilled  investigators,  working  under  his  direction, 
have  reduced  invention  to  an  art.  The  carbon  transmitter, 
the  phonograph,  microphone,  megaphone,  incandescent  lamp, 
and  hundreds  of  minor  inventions  introduced  to  the  commer- 

cial world  with  rare  discernment,  give  him  a  unique  position 
among  the  great  inventors  of  the  nineteenth  century.  In 
1878  he  was  made  a  chevalier  of  the  Legion  of  Honor  by 
the  French  Government  in  recognition  of  his  services  to  sci- 

ence and  of  a  remarkable  electrical  exhibit  at  the  Interna- 
tional Exhibition  in  that  year.  In  1889  he  was  made  com- 

mander of  the  Legion,  and  was  also  presented  with  the 
insignia  of  a  grand  officer  of  the  Crown  of  Italy  by  King 
Humbert. 

Ed'isto  :  a  river  of  South  Carolina :  formed  by  the  North 
and  South  Edisto.  which  unite  at  Edisto,  a  station  on  the 
South  Carolina  Railway.  The  North  Edisto  is  the  boundary 
between  Barnwell  and  Orangeburg  Counties.  The  main 
stream  flows  southeastward  and  southward  through  Colle- 

ton County,  and  enters  the  Atlantic  Ocean  by  two  channels, 
called  the  North  and  South  Edisto  Inlets. 

Edisto  Island:  an  island  of  South  Carolina  (for  location, 
see  map  of  South  Carolina,  ref.  8-P);  one  of  the  most  im- 

portant of  the  Sea  island  group ;  situated  between  the 
North  and  South  Edisto  Inlets.  It  produces  sea-island  cotton. 

Edmoiid,  .John,  D.  D.  :  Presbyterian  clergyman ;  b.  in  Bal- 
fron,  .Stirlingshire,  Scotland,  Aug.  12, 1816 ;  educated  at  Glas- 

gow College  and  the  Theological  Hall  of  the  United  Secession 
Church.  After  two  jjastorates  in  Scotland,  he  became  in  1860 
pastor  of  the  congregation  in  Islington,  London,  which  two 
years  later  removed  to  the  church  now  known  as  Park  church, 
Highbury.  He  has  been  twice  moderator  of  Synod,  and  has 
represented  his  church  in  the  several  general  assemblies  in 

the  U.  S.  and  Canada.  He  published  The  Children's  Char- 
ter {Qlasgow,  1855);  The  Ghildre7i's  Church  at  Home  (3  vols., 

London,  1861-63  ;  4th  ed.  1872) ;  Scripture  Stories  in  Verse 
(Edinburgh,  1871).  Willis  J.  Beecher. 

Edmouds,  John  Worth  :  jurist;  b.  at  Hudson,  N.  Y.,  Mar. 
13,  1799;  graduated  at  Union  College,  Schenectady,  N.  Y., 
1816.  In  1819  he  was  admitted  to  the  bar, and  in  1820com- 
raenced  the  successful  practice  of  law  in  his  native  town. 
In  1831  he  entered  the  New  York  Legislature  as  a  mem- 

ber of  the  Assembly,  and  in  1832  became  a  State  Senator. 
In  1836  he  was  appointed  a  U.  S.  Indian  agent.  In  1841 
he  re-entered  upon  the  practice  of  law,  and  Ofjcned  an  office 
in  New  York  city.  In  1843  he  was  appointed  one  of  the 
State  prison  inspectors,  and  labored  with  zeal  and  success 
in  introducing  reforms  in  prison  discipline.  In  1845  he 
was  appointed  a  circuit  Judge,  and  in  1847  became  one  of 
the  judges  of  the  Supreme  Court,  New  York.  In  1852  he 
was  appohited  to  the  bench  of  the  court  of  appeals,  from 
which  in  1853  he  retired  to  the  private  practice  of  law,  in 
which  he  was  after  a  time  a  partner  with  Hon.  William  H. 
Field.  In  1851  .Judge  Edmonds  became  a  convert  to  Spir- 

itualism, and  in  1853-55  published,  in  connection  with 
George  T.  Dexter,  M.  D.,  a  work  defending  its  doctrines 
(new  ed.  1865) ;  also  Letters  and  Tracts  on  Spiritualism 
(Loudon,  1874).     D.  in  New  York  city,  Apr.  5,  1874. 
Edmonton:  a  town  of  Alberta,  Canada;  on  the  North 

.Saskatchewan  river ;  in  about  lat.  53'  30'  (see  map  of  Can- 
ada, ref.  8-P).  Daily  weather  reports  are  sent  out  from 

here  by  telegraph  to  tlie  U.  S.  weather  bureau,  and  severe 
winter  storms  in  the  Northern  States  often  make  their  first 
appearance  in  the  vicinity. 

Edmund  I. :  King  of  the  Anglo-Saxons ;  b.  about  922 
A.  D. ;  a  son  of  Edward  the  Elder  and  a  grandson  of  Alfred 
the  Great.  He  became  king  in  941,  conquered  the  Britons 
of  Cumbria,  and  re-established  Watling  Street  as  the 
boundary  between  Wessex  and  the  Danes.  He  was  assas- 

sinated by  the  robber  Leofa,  May  26,  946,  and  was  succeeded 
by  his  brotlier  Edred. 

Edmund  II.,  surnamed  Ironside:  King  of  England;  b. 
in  989  A.  D. ;  was  a  son  of  Ethelred  II.     At  the  death  of  the 

latter,  in  1016,  the  Danes  possessed  the  greater  |)art  r)f  Eng- 
lanii.  KdnniTid,  who  was  renowned  for  courage,  waged  war 
against  Canute  the  Dane,  and  gained  several  victories,  but 
was  defeated  at  Assandnn.  The  two  rivals  then  agreed  to 
divide  the  kingdom,  of  which  Edmun  I  received  the  south- 

ern part.  D.  Nov.  30,  1016,  ami  (Jaiuite  then  became  sole 
king. 

Ednnind,  Saint:  See  Rich,  Edmund. 

Edmunds,  George  Franklin,  LL.  D.  :  lawyer  and  Sena- 
tor; b.  at  Richmond,  Vt.,  Feb.  1,  1828;  began  the  practice 

of  law  in  1849,  and  in  1851  removed  to  Burlington,Vt. ;  was 
a  member  of  Vermont  Legislature  1854,  185.5,  1857,  1858, 
1859,  serving  three  years  as  Speaker ;  member  of  State  Sen- 

ate, and  its  president  pro  tern.  1861-62.  He  was  appointed 
to  the  U.  S.  Senate  as  a  Republican  to  fill  the  vacancy  eau.sed 
by  the  death  of  Solomon  Foot,  and  took  his  seat  .Apr.  5,  1866 ; 
was  elected  by  the  Legislature  for  the  remaincier  of  the 
term  ending  Mar.  4,  1869,  and  was  re-elected  for  1869-75, 
1875-81,  1881-87,  and  1887-93,  but  resigned  in  1891  and  re- 

tired to  private  life.  He  was  a  member  of  the  Electoral 
Commission  of  1876,  and  was  elected  president  pro  tern,  of 
U.  S.  Senate,  Mar.  3,  1883.  He  was  the  author  of  the  act  of 
Mar.  22,  1882,  for  the  suppression  of  polygamy  in  Utah  and 
the  disfranchisement  of  those  practicing  it,  and  of  a  simi- 

lar act  passed  in  1887. 
Edom :  a  name  of  Esau  {q.  v.). 

Edom  :  a  country  of  Asia.     See  Idum^ea. 

Edred  :  King  of  the  Anglo-Saxons  ;  a  son  of  Edward  the 
Elder.     He  succeeded  his  elder  brother,  Edmund  I.,  in  946 
a.  d.  St.  Dunstan  acquired  an  ascendency  over  Edred, 
and  was  his  most  powerful  minister.  Edred  died  Nov.  23, 
955,  and  was  succeeded  by  his  nepiiew  PMwy. — Edwy,  Ead- 
wui,  or  Edwin  the  Fair,  reversed  the  policy  of  his  ]iredeces- 
sor,  drove  Dunstan  from  the  country,  and  by  his  misgov- 
ernment  provoked  Mercia  and  Northumberland  to  revolt 

and  cliose  his  brother  Edgar  for  their  king.  On  Edwy's 
death  two  vears  later  Edgar  succeeded  to  the  throne  of 
Wessex  (959). 

Edrloplitlial'ma  [incori-eelly  formed  from  Gr.  eSpo,  seat, 
or  cSpoTos,  sitting,  fixed  -I-  6<j>ea\ii6^,  eye] :  a  group  of  crusta- 

ceans called  the  sessile-eyed  Crustacea,  because  their  eyes 
are  placed  directly  upon  the  shell,  instead  of  being  mounted 
upon  footstalks.  They  have  the  organs  of  respiration  con- 

nected with  the  organs  of  locomotion.  None  of  the  Edrioph- 
thalma  attain  more  than  an  inch  and  a  half  in  length. 
They  are  generally  marine,  though  some  of  them  of  the 
order  Amphipoda  inhabit  fresh  water,  and  a  few,  belonging 
to  the  Isopoda,  such  as  the  wood-louse,  are  terrestrial  but 
inhabit  damp  places.  To  the  Amphipoda  belong  the  com- 

mon sandhoppers  which  are  found  along  sandy  shores. 

Edrisi,  ed're'e-see,  or  Edreesee:  an  Arabian  geographer; 
b.  at  Ceuta,  in  Africa,  about  1100.  He  was  descended  from 
the  royal  family  of  Edrisites.  He  traveled  extensively  in 
Europe  and  Asia,  and  passed  many  years  at  the  court  of 
Roger  II.,  King  of  Sicily,  by  whom  he  was  liberally  patro- 

nized, and  for  whom  he  made  a  silver  terrestrial  globe.  Ed- 
risi wrote  a  large  book  on  gcograpliy.  which  was  long  a 

standard  work.  M.  Jaubert  published  a  French  translation 
of  it  in  1836.     D.  about  1175. 

Edueabiria  [Mod.  Lat.,  deriv.  of  Lat.  educa're,  to  edu- cate] :  a  term  invented  by  Bonaparte  and  applied  to  a 
group,  or  super-order,  of  placental  mammals  distinguished 
by  the  relatively  large  size  of  the  cerebrum,  which  overlaps 
tlie  greater  part,  or  all,  of  the  cerebellum  and  olfactory 
lobes ;  the  corpus  callosum  is  also  large.  The  group  in- 

cludes the  higher  mammals,  the  orders  Primates,  Carni- 
vora,  Ungnlata,  Proboscidea,  Sirenia,  and  Cetacea,  and  is 
opposed  to  the  Ineducabilia  {q.  v.).  F.  A.  Lucas. 

Education  [from  Jjat.  ednca'tio,  deriv.  of  educa're.  rear, 
nourish;  connected  with  edu'cere,  lead  out ;  also  of  children, 
bring  uji] :  in  a  general  sense,  the  development  and  cultiva- 

tionOf  the  physical,  mental,  and  moral  powers  of  man;  in  a 
narrower  but  more  usual  sense,  the  development  and  train- 

ing of  the  mental  faculties. 

"Pha-ies. — Education  is  one  of  the  oldest  -of  human  arts, 
and  has  always  responded  to  scnne  human  need,  or  to  some 
conception  of  what  man  ouglit  to  be.  In  the  main  its  aim 
lias  been  practical,  but  at  certain  epochs  it  has  aimed  rather 
at  some  ideal  of  human  perfection.  In  the  course  of  history 
almost  every  conceivable  phase  of  education  has  been  devel- 

oped and  tested,  and  the  art  has  been  perfected  by  countless 
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experiments  under  all  conceivable  conditions.  The  earliest 
phase  was  doubtless  the  practical,  as  when  a  father  taught 
his  son  how  to  construct  the  rude  instruments  needed  for 

gaininff  food.  Education  soon  became  prudential,  consist- 
ing of  maxims  or  proverbs  embodying  the  net  results  of 

human  experience  concerning  good  conduct.  Another  early 

pliase  was  the  religions,  inculcating  man's  duties  to  unseen 
jiowers.  P/i//.ticiU  education  and  education  for  the  coiitem- 
platire  life  were  products  of  Greek  thought.  The  Jews 
develofied  a  system  of  iiidicxtrial  eilucation,  while  the  Pha-- 
nicians,  a  trading  peojile,  devoted  more  attention  to  com- 

mercial training.  Education  for  the  cinil  service  has  been 

typi(;al  of  China  for  ages.  In  modei'ii  times  manual  train- 
ing has  become  one  of  the  forms  of  industrial  education; 

and  moral  training,  which  now  receives  so  much  emphasis, 
finds  its  type  in  the  religious  education  of  the  Jews. 

Ti/pen  of  Education. — All  the  phases  of  education  that 
have  been  developed  through  the  experience  and  thought  of 
the  race  may  be  reduced  to  two  nuiin  types — the  culture 
or  humane  type  and  the  industrial  or  professional  type. 
Starting  from  the  conc('ption  that  the  num  is  superior  to 
the  instrument,  and  tliat  the  quality  of  the  instrumetit  de- 

pends on  the  quality  of  the  man,  thinkers  in  all  ages  have 
devised  schemes  of  education  ainung  at  the  perfection  of 
human  nature.  The  religious  and  et  hical  systems  of  edu- 
catioM  in  vogue  among  ancient  peoples  were  based  on  the 
permanent  and  universal  needs  of  num,  and  not  on  his  inci- 

dental needs  a-S  a  workman  or  instrument.  The  culture 

type  of  education  took  pei'manent  shape  in  Greece,  and 
Plato's  Republic  is  an  exposition  of  a  course  of  training  be- 

fitting the  ideal  man,  for  only  out  of  such  a  man  coidd  the 
ideal  citizen  be  produced.  Indeed,  the  serenity,  harmony, 
and  poise  of  the  Greek  ideal  presuppose  an  almost  entire 
exemption  from  industrial  pursuits,  and  seem  adapted  to 
beings  leading  a  purely  contemplative  life.  In  order  that 
arithmetic  may  serve  its  highest  purpose,  Plato  expressly 
states  that  it  must  not  be  taught  for  commercial  purposes, 
as  to  shopkeepers  and  merchants.  This  type  of  education 
has  persisted  through  the  ages,  and  has  a  clearly  marked 

place  in  the  schools  of  to-day.  The  el;i:jsics,  the  belles- 
lettres,  history,  music,  and  art  are  humane  studies,  and  tlie 
general  pursuit  of  the  sciences  is  best  defended  on  the 
ground  of  their  culture  value — they  interpret  nature  for 
jjurposes  of  contemplation. 
Roman  education  was  as  distinctively  practical  or  jiro- 

fessional  as  tlie  Greek  was  humane  ;  it  provided  for  a  select 
few  a  career  in  the  army  or  in  the  forum.  All  schemes  for 
industrial,  commercial,  or  professional  education  belong  to 
this  type :  they  regard  man  chiefly  as  an  instrument,  and 
their  direct  purpose  is  the  narrow  one  fitting  him  to  earn  a 
livelihood.  This  may  be  called  the  popular  type  of  educa- 

tion, for  among  the  people  at  large  the  notion  is  thoroughly 
ingrained  that  the  chief  end  of  school  training  is  to  fit  the 

young  for  "getting  on  in  the  world."'  Alexander  Bain speaks  of  the  difficulty  of  reconciling  the  whole  man  with 
himself,  that  is.  of  bringing  the  instrument  into  harmony 
with  the  man,  and  this  is  doubtless  the  most  ditBcidt  prob- 

lem of  modern  education.  The  ideal  is  to  make  all  educa- 
tion, high  and  low,  of  the  culture  or  liberal  type,  and  at  the 

same  time  to  guard  the  child's  interests  as  a  wage-earner ; but  this  ideal  is  hard  to  realize. 

The  Patrons  of  Education. — The  earliest  education  was 
domestic,  and  the  best  type  of  this  home-school  existed 
among  the  ancient  Jews,  where  the  father  was  the  teacher 
and  the  law  of  Moses  the  text.  Later,  through  that  differ- 

entiation of  function  which  is  common  to  all  peoples  ad- 
vancing toward  civilization,  the  teaching  office  was  rele- 

gated by  the  family  to  the  Church,  and  for  centuries  the 
Church  was  the  patron  of  the  school,  as  it  continues  to  be  in 

some  countries  at  the  present  day.  But  education  gi'adu- 
ally  became  secularized,  especially  in  three  ways :  subjects 
not  essentially  religious,  as  history  and  science,  have  been 
given  a  place  in  the  education  of  the  young;  laymen  have 
been  admitted  to  the  teaching  office;  and  the  state  has 
gradually  displaced  the  Church  in  the  patronage  of  the 
school.  In  all  the  progressive  nations  of  modern  times  ed- 

ucation has  become  to  a  greater  or  less  degree  a  function  of 
the  state.  The  secularization  of  the  school  is  most  com- 

plete in  France,  where  ecclesiastics  are  excluded  by  law 
from  teaching ;  but  in  aU  other  countries  in  which  education 
is  administered  by  the  state  the  Church  is  not  molested  in 
her  right  to  maintain  parochial  schools.  The  modern  state 
has  become  a  public  educator  on  the  ground  of  self-preser- 

vation, holding  that  ignorance  is  a  menace  to  the  national 

life,  and  therefore  claiming  the  right  to  diffuse  enlighten- 
ment among  its  citizens.  The  secularization  of  the  school 

is  the  logi<'al  outcome  of  the  rising  democratic  spirit  which 
characterizes  modern  nations.  An  ignorant  and  degraded 
peoj)le  may  be  governeil,  but  only  an  eidightened  and  virtu- 

ous people  is  capable  of  self-government.  This  modern  doc- 
trine of  cducaticju  by  the  .slate  was  eiidjodied  by  Plato  in  his 

Republic,  where  it  is  followed  out  to  the  extreme  of  giving 
the  state  complete  ow'nershin  of  children,  and  even  sanction- 

ing the  destruction  of  the  .sickly. 

The  Old  and  the  A'eu.: — Essential  changes  in  modes  of 
human  thcjught  have  always  been  followed  by  corresponding 
changes  in  education;  and  a  new  philosophy  which  pro- 

foundly affects  the  religious  nature  necessarily  gives  rise  to 
a  new  education.  As  the  liefonnation  wrought  a  radical 

change  in  men's  religious  [ihilosophy  and  practice,  there  is 
eminent  propriety  in  speaking  of  the  general  system  of  edu- 

cation in  vogue  before  tlie  Reformation  as  the  Old,  and  of 
the  system  that  had  its  ri.se  at  that  period  as  the  New. 
There  was  not  an  abrupt  cessation  of  the  old  order  of  thing.s, 
for  what  was  essentially  good  and  true  necessarily  jiassed 
into  the  new  order  of  things.  The  old  education  was  based 
essentially  on  authority;  the  child  was  mainly  a  passive 
recipient,  and  his  warrant  for  believing  the  truth  of  what 
he  was  taught  was  the  authority  of  the  book  or  of  the  inai=ter. 
The  one  great  jjrinciple  of  learning  was  to  believe  and  take 
for  granted,  to  a.ssume  the  accuracy  of  authorized  statements 
witliout  asking  questions  and  without  mental  unrest.  It  is 
not  difficult  to  see  how  such  a  conception  of  teaching  and 
learning  resulted  from  a  system  of  education  based  on  a  re- 

ligion in  which  dogma  played  a  very  large  part.  Again, 
the  older  system  of  education  was  addressed  almost  entirely 
to  the  memory,  and  learning  was  but  little  more  than  mem- 

orizing a  text  or  a  formula  verbatim.  In  this  particular 
the  influence  of  religious  training  is  also  manliest.  Not 
only  was  the  thought  or  content  of  a  text  held  .sacred,  but 
so  also  was  the  form  of  words  in  which  it  was  embodied ; 
and  the  effectual  way  to  lodge  the  tnith  in  the  soul  was  to 
lodge  the  verbal  expression  of  it  in  the  memory. 

The  later  system  of  education  embodies  a  reaction  against 
the  abuses  of  authority  and  memory.  It  appeals  to  free  in- 

quiry, and  involves  the  exercise  of  the  learner's  own  powers of  thought  and  discovery.  A  thing  is  true,  not  because 
some  one  has  declared  it  to  be  true,  but  because  it  has  tlie 

sanction  of  one's  own  reason  and  experience.  The  modem 
teacher  therefore  addresses  the  pupil's  powers  of  obsena- 
tion,  reflection,  and  reason,  rather  than  his  memory;  and 
learning  becomes  a  process  of  discovery  rather  than  a  serv- 

ile following  of  authority.  The  product  of  the  teacher's  art 
is  not  to  be  a  disciple,  docile  and  reverent,  but  an  independ- 

ent thinker,  capable  of  reaching  liis  own  conclusions.  The 
older  system  erred  by  exaggerating  the  importance  of  au- 

thority and  memory,  but  the  reaction  of  the  modern  system 
threatens  to  involve  education  in  errors  of  equal  gravity. 
A  distrust  of  authority  is  as  absurd  as  a  distrust  of  reason  ; 
and  education  can  no  more  dispense  with  memory  than  it 
can  with  observation  and  free  inquiry.  The  ideal  system  of 
education  is  to  be  found  in  maintaining  the  just  equilibrium 
between  the  old  and  the  new  tendencies. 

Universality. — Generally  speaking,  ancient  education  af- 
fected only  a  select  number  of  minds,  while  the  masses  of 

the  people  were  left  uninstructed  and  unenlightened.  His- 
torically, uni\ersities  preceded  common  schools.  The  Ref- 
ormation made  the  education  of  the  common  people  a  neces- 

sity, but  it  was  left  to  the  genius  of  Comenius  to  devise  a 
system  of  graded  instruction  which  has  made  possible  the 
downward  diffusion  of  culture.  The  greatest  achievement 

of  modern  education  is  the  gratlation  and  con-elation  of 
schools,  whereby  the  ladder  of  learning  is  let  down  from 
the  university  to  secondary  schools,  and  from  these  to  the 
schools  of  the  people. 

The  aim  of  modern  education,  as  administered  by  the 
state,  is  universality,  though  the  organization  for  effecting 
it  from  above  downward  is  partial  and  incomplete.  Even 
witli  the  conception  of  Comenius  generally  embodied  in  a 
working  organization,  as  it  is  in  Germany  and  in  some  of 
the  V.  S.,  two  subsidiary  measures  are  still  necessary  in  or- 

der to  make  education  universal :  free  schools  should  be 

provided,  and  school  attendance  should  be  made  compul- 
sory ;  without  the  first  the  second  will  often  work  hardship. 

In  "the  U.  S.  the  public  schools  are  free,  but  in  some  sec- tions illiteracy  exists  to  an  alarming  extent.  In  some  of 
the  States  there  has  been  a  resort  to  compulsion,  but  in 
most  cases  the  laws  on  this  subject  are  only  partially  effect- 
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ive.  In  Germany,  althouffh  thp  piililic  sclinols  are  not  en- 
tirely free,  every  ehilil  is  ciiiiiiielU'il  to  alliiiil  scliool,  iuiil  il- 

literacy dues  not  exist.  Coinpulsciry  iiltemlaiiee  prevails  to 
some  degree  througliout  tlie  greater  ])art  o£  Europe ;  and 
wherever  it  is  proposed  to  make  e<liieation  universal  tins 
must  ultimately  be  resorted  to. 

Education  Values. — Plato  and  Aristotle,  Lord  Bacon,  Sir 
William  Hamilton,  Alexander  Haiii,  and  Herbert  Spencer 
have  discussed  the  value  of  subjects  as  they  affect  human 
education.  Lord  Hacon  comes  nearest  to  a  classification 

of  values  when  he  says  that  "studies  serve  for  ornament, 
for  delight,  and  for  ability."  Doubtless  no  one  to-day  would take  the  first  of  tliese  into  serious  account,  and  it  is  evident 

by  Bacon's  comment  on  the  term  "  ability  "  that  he  iuckules 
under  it  what  are  now  designateil  the  disciplinary  and  the 
practical  values  of  a  subject ;  so  that  a  real  science  of  edu- 

cation values  is  baseil  on  a  recognition  of  these  three  dis- 
tinct effects  of  a  study  :  it  luay  yield  contemplative  delight, 

it  ma^  train  the  mental  fucullies,  or  it  may  give  power  to 
attain  practical  ends.  The  tlu'ee  education  values  are  there- 

fore the  culture,  the  discipUnarij.  and  the  practical.  Every 
stiuly  has  a  major  or  characteristic  effect,  and  may  have  one 
or  both  of  two  minor  effects.  Thus  geography  is  in  the  main 
a  culture  subject,  tliough  it  also  has  some  practical  value 
and  a  lower  disciplinary  value.  The  major  value  of  algebra 
lies  in  its  disciplinary  effect ;  it  luis  a  low  practical  value, 
while  its  culture  effect  is  almost  nothing.  As  a  general 
rule,  the  practical  value  and  tlie  disciplinary  value  of  a  suli- 
ject  are  inversely  proportional.  The  development  of  a  sci- 

ence of  education  values  would  determine  a  rational  cur- 
riculum.    See  Schools  and  U.viversitv. 

Authorities. — Plato,  Repulilic  and  Laws;  Aristotle,  Eth- 
ics and  Politics;  Quiritiliau,  Inatitntes  of  Oratory;  Plutarch, 

Moralia;  Comenhis.  Didactica  ilagna  and  Orhis  Piefiis; 
Rabelais,  Gargantua;  Montaigne,  Es,mys;  Rousseau,  fjmile; 
Pestalozzi,  H010  Gertrude  Teaches  her  Children;  Richter, 
Levana;  Froebel,  Education  of  3Ian;  Aschara,  School- 

master; Locke,  Tboiiyhts;  Spencer,  Education. 
W.  II.  Payne. 

Edward  (surnamed  The  Confessor):  an  Anglo-Saxon 
King  of  England  ;  b.  at  Islip  in  1004.  He  was  a  son  of 
Ethelred  II.  After  the  death  of  Ethelred,  in  1016,  Canute 
the  Dane  became  master  of  the  kingdom,  ami  married 
Emma,  the  mother  of  Edward.  In  1042  Edward  came  to 

the  throne,  succeeding  his  half-ljrother  Hardicanute.  He 
married  Editha,  a  daughter  of  Earl  Godwin,  but  did  not 
permit  her  to  share  his  beil,  and  for  this  and  other  ascetic 

virtues  was  surnamed  "The  Confessor."  D.  Jan.  5,  1060, 
and  was  succeeded  by  his  wife's  brother,  Harold.  Edward the  Confessor  is  honored  as  a  saint  in  the  Roman  Catholic 
Church. 

Edward  I.  (surnamed  Longshanks)  :  King  of  England  ; 
eldest  son  of  Henry  111.  and  his  wife  Eleanor;  b.  at  West- 

minster in  12o!(.  He  fought  for  his  father  against  tlie 
barons  in  the  war  which  began  in  1263.  In  1265  he  gained 
a  decisive  victory  at  Evesham.  He  took  part  in  a  crusade 
to  Palestine  in  1271,  and  returned  to  England  and  took  his 

deceased  father's  throne  in  1274.  The  conquest  of  Wales he  completed  in  1282,  after  a  war  of  several  years.  In  1291 
several  competitors  for  the  crown  of  Scotland  recognized 
Edward  as  lord  paramount,  and  cliose  him  as  umpire.  He 
decided  in  favor  of  John  Baliol.  who  took  the  oath  of  fealtv 
to  the  English  king.  The  Scots  took  up  arms  to  maintain  their 
independence.  In  1296  Edward  invaded  Scotland,  dethroned 
Baliol,  and  made  himself  master  of  the  kingdom.  The  na- 

tional cause  was  bravely  defended  by  Sir  William  Wallace, 

who  gained  a  victory  at  Stirling  in'  1297,  but  was  himself defeated  by  Edward  at  Falkirk  in  1298.  Edward  again  in- 

vaded Scotland  in  KW;!,  and  in  130")  captured  Wallace,  who 
was  then  hangeil  as  a  traitor.  The  English  king  was  march- 

ing against  Robert  Bruce,  who  had  renewed  the  contest,  when 
he  died  near  Carlisle.  July  7, 1307.  Edward  was  an  ambiticnis 
and  able  ruler,  having  great  political  talents,  as  well  as  mili- 

tary genius.  He  greatly  promoted  the  improvement  of  law 
and  the  reformation  of  civil  abuses.  Among  the  important 
events  of  his  reign  was  the  institution  of  the  House  of  Com- 

mons.    He  was  succeeded  by  his  son  Edward  II, 

Edward  II. :  King  of  England  ;  fourth  son  of  Edward 
I.  and  Eleanor:  b.  at  Carnarvon,  Apr.  25,  1284;  became 
heir-apparent  in  1285 ;  was  created  Prince  of  Wales  in 
1801  ;  and  succeeded  his  father  in  1H07.  He  was  weak  and 
indolent,  and  utterly  incompetent.  Immediately  after  his 
accession  to  the  throne  he  recalled  Piers  Gaveston,  made 

him  guardian  of  I  he  kingdom  while  he  himself  went  to 

Ei'ance,  and  loaded  him  with  so  many  honors  and  presents 
that  the  nobles  demanded  securities  before  consenting  to 
the  coronation  of  the  king.  In  1313  the  nobles  revolted 
and  executed  Gaveston.  but  he  was  followed  by  Despensnr, 
Lagging  in  the  prosecution  of  the  Scotch  war  till  Bruce 
had  regained  nuich  of  what  had  been  lost,  lOdward  at  last 
undertook  the  invasion.  The  result  was  the  niter  defeat  of 
the  English  in  the  great  battle!  of  BA.\.\oiKiirKN  (q.  v.)  \n 
1314.  in  1327  Edward  was  deposed  by  Parliament,  and 
shortly  after  was  assassinated. 
Edward  III.:  King  of  England;  eldest  son  of  Edward 

II.;  b.  at  Windsor,  Nov.  13,  1312.  He  a.scended  the  tin-one 
Jan.  29,  1327,  but  during  his  minority  the  royal  power  was 
exercised  by  the  queen-mother  and  Roger  de  Mortimer. 
Edward  married  Philippa  of  Hainault  in  1328.  In  1330 
Mortimer  was  arrested,  tried,  and  executed  by  the  order  of 
the  young  king,  who  then  assumed  the  royal  power.  To 
support  Edward  Baliol,  who  claimed  the  Scottish  throne  at 
the  death  of  Robert  Bruce.  EdwanI  invaded  Scotland,  and 
defeated  the  Scotch  at  Halidon  lli-ll  in  1333.  The  Scottish 
people  generally  refused  to  recognize  Baliol,  and  although 
the  English  army  ravaged  their  country  in  several  cam- 

paigns, they  again  and  again  rallied  and  ffuight  resolutely 
for  independence.  When  his  uncle,  Charles  IV.  of  France, 
died  without  male  Lssue,  Edward  claimed  the  throne  of 
France,  but  Philip  of  Valois  was  recognized  by  the  French 
people.  The  English  king  begiin  war  in  1339,  but  hostilities 
were  several  times  suspended  by  truce.  In  1346  Edward, 
with  his  son.  the  Black  Prince,  invaded  France,  inarched  to 
the  gates  of  Paris,  and  gained  a  complete  victory  at  Crecy 
(Aug.  26).  He  took  Calais  after  a  siege  of  several  months 
in  1347,  and  a  long  truce  was  then  concluded  between  the 
two  powers.  The  war  having  been  renewed  in  1356,  the 
Black  Prince  defeated  tlie  French  at  the  great  battle  of 
Poitiers  Sept.  19  of  that  year,  and  took  King  John  prisoner. 
In  1360  the  war  was  suspended  by  tlie  treaty  of  Bretigny,  in 
accordance  with  which  Edward  was  promised  a  ransom  of 
3,000,000  crowns  for  King  John  and  retained  the  French 

jirovinces  which  he  had  conquered.  King  John's  successor, 
Charles  V,,  renewed  the  war  in  1370.  gained  a  series  of  vic- 

tories, and  recovered  nearly  all  the  French  territory  wliieh 
the  English  had  occupied,  E<lward  died  June  21,  1377,  and 
was  succeeded  by  his  grandson,  Richard  II.  He  was  popu- 

lar, and  left  a  high  reputation  for  ability. 
Edward  IV. :  King  of  England  ;  b.  at  Rouen  in  1442 ; 

son  of  Richard,  Duke  of  York.  After  the  death  of  his 
father  in  1460  Edward  was  the  liead  of  the  house  of  York, 
then  waging  a  civil  war  against  the  Lancastrians,  who 
fought  for  Henry  VI.  Edward  gained  a  victory  at  Morti- 

mer's, Cross,  near  Hereford,  entered  London  in  February, 
and  was  proclaimed  king  Mar.  4,  1461.  His  courage,  hand- 
.some  person,  and  other  popular  qualities  rendered  him  a 
favorite  of  the  people  of  London.  The  cause  of  the  Lan- 

castrians was  supported  by  Margaret  of  Anjou,  the  am- 
bitious queen  of  Henry  Vl.,  whose  army  was  defeated  at 

Towton  in  Jlar.,  1461.  Edward  gained  another  victory  at 
Hexham  in  1464,  and  next  year  took  Henry  VI.  a  prisoner. 
By  his  marriage  with  F^lizabeth  Woodville  (1464)  Edward 
offended  the  Earl  of  Warwick,  the  most  powerful  of  his 
subjects.  Warwick  exi)elled  Edward  from  the  country  in 
1470;  but  the  latter  returned  in  1471,  defeated  Warwick  at 
Barnet  (Apr.  14),  and  recovered  the  throne.  On  Jlay  4, 
1471,  he  gained  a  decisive  victory  at  Tewkesbury,  which 
ended  the  War  of  the  Roses.     1).  Apr.  9.  1483. 

Edward  V.:  King  of  England  ;  b.  in  Westminster,  Nor. 
4,  1470 ;  eldest  son  of  Edward  IV.,  whom  he  succeeded  Apr. 
9.  1483.  His  uncle,  Richard,  Duke  of  Gloucester,  obtained 

possession  of  the  person  of  Edward  V.,  and  became  pro- 
tector of  the  kingdom.  The  young  king  and  his  brother 

disappeared  in  June,  1483,  and  probably  were  murdered  in 
the  Tower  by  the  order  of  Richard,  who  then  usurped  the 
throne. 

Edward  A'l. :  King  of  England  ;  son  of  Henry  "VIII.  and Jane  Seymour;  b.  at  Hampton  Court,  Oct.  12.  1537,  and 
succeeded  his  father  Jan.  28,  1547.  His  uncle,  Edward  Sey- 

mour, Earl  of  Hertford  (afterwjird  Duke  of  Somerset),  acted 

as  regent,  with  the  title  of  lord  iirofector.  The  latter  pro- 
moted the  Protestant  cause.  During  this  reign  the  images 

were  removed  from  the  churches,  the  articles  known  as  the 

"  Bloody  Statute "  were  repealed,  anil  the  Reformation 
made  great  progress  in  England.  Somerset  invaded  Scot- 

land, because  the  Scottish  Government  refused  to  form  a 
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inatriirioiiiiil  alliance  Iictwei'.ii  Mary  Stuart  and  Kilwanl  VI. 
lI(MlrtV,alcil  the  Scots  at  I'iiikic' in  ir)47.  Soincrsi't's  enemy, 
JciliM  Dudley,  Karl  of  Warwick,  obtained  tlie  ascendency  in 
1050,  and  caused  him  to  be  executed.  Dudley  jiersuaded 
tlic  younjj  kini;  to  c.xcdiide  tlie  princesses  .Mary  and  Kliza- 
beth  from  the  throne,  ami  to  appoint  La<ly  .Jane  (in^y  as  his 
.successor.  Kdward  died  .July  6.  l^.TiM.  See  Sharon  Turner, 
Ilixtiiri/  iif  the.  JicigiiH  of  Edward  VI.,  Mary,  <ind  Eliza- 
bet  k  (Wi'.i) :  Froude,  History  of  England. 

Eilward  :  Prince  of   Wales,  called   the    Itlack   Prince 

(from  the  color  of  his  armor);  b.  .June  \h,  VA'M);  tlic^  eldest 
son  of  Kdward  111.  of  Ktif;l;ind  and  I'hilippa;  was  created 
Dulcc  of  Cornwall  in  18:!7  and  Prince  of  Wales  in  l:{4:!.  He 

commandecl  a  ]iart  of  his  father's  army  at  the  battle  of 
C'recy  (Ki4G),  and  then  adopted  the  crest  of  ostrich  feathers 
and  the  motto  Ic.h  dien  (I  serve),  which  crest  and  motto 
had  been  borne  by  .John.  King  of  Kohenna,  who  wjis  slain 
at  I  hat  battle.  Kver  since,  it  lias  been  borne  by  the  I'rinces 
of  Wales.  In  13.5.5  Edward  counnanded  the  i)rincipal  of 
the  three  armies  raised  by  the  Entjlish  for  the  invasion  (jf 
France.  Landiuf?  at  Bordeaux  he  look  the  city,  and  in  1356 

gained  a  l)rilliant  victory  over  the  French  at  I'oitiei's,  where 
he  took  their  king,  .John,  a  prisoner.  In  1361  he  married 
liis  cousin  .Joanna,  a  daughter  of  the  Earl  of  Kent,  and  re- 

ceived from  his  father  the  title  of  Prince  of  Aquitaine.  In 
his  new  possessions  he  lived  for  a  long  time  a  quiet  life, 
until  drawn  into  S[)auish  politics.  lie  defeated  Henri  de 

Transtamare  in  battle,  and  in  1367  restored  Henri's  rival, 
Peter  the  Cruel,  to  the  throne  of  Castile.  The  heavy  taxes 
cau.sed  by  the  .Spanish  campaign  brought  about  n^bellion  in 
Aquitaine,  aiicl  Limoges  fell  into  the  hands  of  the  French 
by  treason.  Edward  i-etook  it  and  ordered  every  living  being 
in  the  city  to  be  killed,  closing  his  nnlitary  career  with  this 
act  of  unparalleled  cruelty.  He  shortly  after  returned  to 
England,  utterly  broken  in  health.  D.  .June  8,  1376,  leaving 
a  son,  who  became  king  as  Richard  II.  The  Black  Prince 
was  a  splendid  example  of  the  virtues  and  vices  fostered  by 
the  spirit  of  chivalry.  See  Creighton,  Edward  the  Black 
Prince  (London,  1869). 

Edwards,  Amelia  Blaxuford,  L.  H.  D.,  LL.  D.  :  novelist 
and  Egyptologist ;  h.  in  London  in  1831.  Among  her  novels 

are  My  Brother's  Wife  (1855) ;  Barbara's  History  (1864) : and  In  the  Days  of  My  Youth  (1873).  In  her  later  years 
she  devoted  her  attention  mainly  to  Egyptology  and  Egyp- 

tian exploration,  and  was  the  chief  promoter  of  the  Egyp- 
tian Exploration  Fund.  She  published  A  Thousand  Jliles 

■up  the  Nile  (1877)  ami  Pharnolis,  Fellahs,  and  E.rplorers 
(1892);  translated  Maspero's  Egyptian  Archwology  (1887): 
contributed  articles  on  Egyptology  to  the  Encyclopcedia 
Britannica ;  and  was  secretary  of  the  Egypt  Exploration 
Fund  and  a  member  of  various  other  learned  societies.  D. 
Apr.  16,  1892.  H.  A.  Beers. 

Edwards,  Arthur  :  journalist ;  b.  in  Ohio  in  Nov.,  1834  ; 
graduated  at  Oliio  Wesleyan  University  in  1858 ;  entereil 
the  Methodist  ministry  in  tlie  Detroit  conference  in  1858 ; 
during  tlie  civil  war  was  chaplain  in  the  army  for  two  years 
and  a  half,  and  served  for  some  years  as  assistant  editor  of 
the  Northwestern  Christian  Advocate,  the  official  organ  of 
his  denomination  in  that  part  of  the  country.  In  1872  he 
liecarae  editor-in-chief. 

Edwards,  Bryan  :  English  West  Indian  merchant  and 
historian  ;  b.  at  Westbury,  Wiltshire,  May  21,  1743.  In 
1760  he  went  to  live  with  his  uncle,  a  merchant  in  Jamaica, 
who  gave  him  the  means  of  completing  his  education  and 

ultimately  took  him  into  partnership.  On  his  uncle's  death he  fell  heir  to  the  business.  In  1791  he  visited  the  revolted 
districts  of  Santo  Domingo,  and  in  1792  he  returned  finally 
to  England,  where  he  settled  at  Southampton  and  opened  a 
bank.  He  was  elected  to  Parliament  in  1796,  and  in  that 
jiosition  opposed  the  abolition  of  the  slave-trade.  Mr.  Ed- 

wards is  best  known  for  liis  History  of  the  British  Colonies 
in  the  We,it  Indies  (1793-94;  new  edition,  with  additions,  5 
vols.,  1819)  and  his  Historical  Survey  of  St.  Domingo  (1797; 
generally  appended  to  later  editions  of  the  History).  Both 
are  works  of  great  value.  As  secretary  of  the  Association 
for  Promoting  Discovery  in  the  Interior  of  Africa,  he  wrote 

for  th('  society's  Proceedings  an  -abstract  of  Mungo  Park's 
travels,  and  he  also  published  various  political  and  eco- 

nomical tracts  and  a  volume  of  poems.  D.  at  Southamp- 
ton, July  15,  1800.  Herbert  H.  Smith. 

Edwards,  Bhla  Bates,  D.  D.  :  theologian;  b.  in  South- 
ampton, Mass..  July  4.  1802:  graduated  at  Amherst  College 

in  1824,  and  at  Anilovcr  Theological  Seminary  1830.  In 
1833  he  founded  the  Amerinin  (Juartirly  Observer,  He  be- 

came cditoi-  of  tlie  Biblieiil  Uepository  in  183.5 ;  Profeswjr 
of  Hebrew  at  Andover  in  1837;  ami  eiiitor  of  thit  Biblio- 
theca  Sacra  in  1844.  In  1848  he  became  Profirssor  of  Bibli- 

cal Literature  at  Andover  Seminary.  He  was  equally  dis- 
tinguished for  the  e.xactni'ss  of  his  scholarship  and  for  the 

modesty  anil  lieaiity  of  his  characler.  He  ]jublished  a  Life 

of  A' lias  Cornelias  (1842),  a  work  on  the  Epistle  to  tue 
Ijalatians,  and  other  works.  Two  volumes  of  his  .sermons, 
addresses,  etc.,  with  a  memoir  of  his  life  by  Prof.  Eilwards 
A.  Park,  were  published  in  Boston  in  1853.  D.  at  Athens, 

Ga.,  Apr.  20,  18.52. 
Edwards,  He.nri  Mil.ne:  See  Milke-Edwabds. 
Edwards.  James  T.,  I).  I).,  LL.  D. :  minister  of  the  M.  E. 

Churcli:  b.  at  Barnegat,  N.  J..  Jan.  6,  1838;  educated  at 

Pennington  Seminary  and  Wesleyan  L'^niversity  1860;  prin- cipal of  Ea-st  Greenwich  Seminary  1864-70,  during  which 
time  he  .served  three  terms  in  the  Rhode  Island  Sonate; 

president  Chambcrliii  Institute,  Randolph,  X.  "i*.,  1870-92; elected  to  the  New  York  .State  Senate  as  an  Independent 
1891 ;  elected  principal  of  McDonogh  School,  Baltimore, 
1893;  author  of  The  Grass  Family  (1877);  The  Voice  Tree 
(1883) ;  The  Silva  of  Chautauqua  Lake  (1892).     C.  II.  T. 
Edwards,  Jonathan:  divine  and  metapliysician ;  b.  at 

Ea.st  Windsor,  Conn.,  Oct.  5,  1703;  .son  of  Timothy  Ed- 
wards, a  man  of  uncommon  learning  for  those  times,  who 

was  minister  at  East  Windsor.  His  mother,  a  woman  of 
superior  intellect  and  attainments,  was  a  daughter  of  Rev. 
Solomon  .Stoddard,  of  Xorthamjjfon,  Mass.  Jonathan  is 
said  to  have  begun  the  study  of  Latin  when  only  six  years 
old.  When  he  was  ten  years  of  age  he  composed  an  essay 
in  which  he  ridiculed  the  idea,  which  some  one  had  recently 
put  forth,  of  the  materiality  of  the  human  soul.  In  1716  he 
entered  Yale  College,  and  graduated  in  1720.  Strong  reli- 

gious impressions  appear  to  have  been  made  on  his  mind  in 

early  childhood,  but  he  dated  his  "  conversion  "  from  about 
his  seventeenth  year,  after  which  all  nature  seemed  changed 
in  his  view,  everything  revealing  to  his  purified  understand- 

ing the  wisdom,  glory,  and  love  of  God.  In  1723  he  took  at 
Yale  the  degree'  of  master  of  arts.  He  was  tutor  at  Yale 
1724-26.  In  the  early  part  of  1727  he  was  settled  as  pastor 
of  the  church  at  Northampton,  Mass.  He  wassoon  after  mar- 

ried to  Sarah  Pierrepont.  the  daughter  of  Rev.  .James  Pierre- 
pont,  of  New  Haven,  who  resembleil  him  in  the  sweetness 
and  purity  of  her  spirit,  in  the  elevation  of  her  character, 
and  in  her  entire  devotion  to  duty.  After  many  years  of 
comparative  peace  and  happiness  a  difficulty  arose  in  his 
congregation  which  put  his  firmness  and  conscientiousness 
to  a  severe  test.  It  had  become  a  custom  in  the  church  to 

admit  to  the  c-ommuniou-table  all  who  jirofessed  with  the 
congregation,  without  any  inijuiry  as  to  whether  they  had 
been  truly  converted,  or  whether  their  spirit  and  life  were 
consistent  with  their  external  jirofession.  Jonathan  Ed- 

wards was  opposed  to  "  the  half-way  covenant,"  as  it  was 
called.  But  his  attempted  reform  caused  great  dissatisfac- 

tion, and  he  was  at  length  driven  forth  from  his  congrega- 
tion. June  22.  1750.  not  knowing  whither  to  go  and  without 

any  means  of  support  for  his  family.  In  1751  he  became 
missionary  at  Stockbridge.  among  the  Housatonic  Indians, 
and  pastor  of  the  white  church  there.  About  this  time  he 
wrote  out  his  celebrated  treatise  on  the  Freedom  of  the 
Will,  the  plan  of  which  had  been  matured,  it  is  said,  while 
he  was  still  a  student  at  college.  In  1757  he  was  appointed 
president  of  Princeton  College  in  New  Jersey,  where  he  died 
Mar.  22.  1758. 

Among  his  various  writings  are  a  Treatise  concerning  the 
Religious  Affections  (1746),  and  An  Inquiry  info  the  Quali- 

fications for  Full  Communion  in  the  Church  (1749);  his 
great  work.  An  Inquiry  into  the  Modern  Prevailing  No- 

tions Respecting  that  Freedoni  of  the  Will  which  is  Sup- 
posed to  be  Essential  to  Moral  Agency  (17-54):  The  Oreat 

Christian  Doctrine  of  Original  Sin  Defended  {1157);  and 
The  History  of  Bedemptioti.  His  works  were  published  at 
Worcester,  Mass..  in  1809.  in  eight  volumes ;  and  again,  in- 

cluding much  new  material,  in  New  York.  1830.  in  ten  vol- 
umes. A  w-ork  of  his,  entitled  Charity  and  its  Fruits,  was 

published  in  ls52  for  the  first  time.  See  his  Life,  by 
Sereno  Ed%vards  Dwight  (New  York.  1830),  Samuel  Hop- 

kins, and  in  Sparks's  American  Biography,  by  Samuel  Mil- 
ler, and  by  A.  V.  Allen  (Boston.  1889). 

Edwards,  .Jonathan,  D.  D.  ;  theologian  ;  son  of  Jonathan 
Edwards,   and    coinmonlv    known    iis   "the    younger    Ed- 
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•wards":  b.  at  Nortliaiiipton.  Mass.,  May  26,  1745;  prachi- 
ated  at  Princeton  in  1765.  Hr  was  iiunistor  <>(  a  ('onfjrejja- 
tional  church  at  New  Haven,  Conn.,  trnni  176'J  to  1705.  lie 
was  pastor  of  the  Congregational  chnrch  at  Colelirooli, 
Conn.,  1796-99.  He  became  president  of  Union  College, 
Schenectady,  in  1799.  He  prepared  for  tlie  press  a  nnniber 

of  his  deceased  father's  writings.  His  own  principal  works 
are  the  treatise  on  Liberty  and  Necessity  (1797);  his  reply 

to  Chauncey's  book  on  universal  salvation  (17H9) ;  and  his 
Discourses  on  the  Atonement  (1785).  They  were  miblished 
at  Andover,  1842,  3  vols.,  with  Life  by  Tryon  Edwards. 
D.  in  Schenectady,  N.  Y.,  Aug.  1,  1801. 

Revised  by  Geobcje  P.  lifisiiEK. 
Edwardsville  ;  city  (settled  in  1812) ;  capital  of  Madison 

CO.,  111.  (for  location  of  county,  see  map  of  Illinois,  ref. 
8-D) ;  on  four  railways  and  on  Cahokia  creek,  18  miles  N.  E. 
of  St.  Louis,  Mo.  It  has  coal  mines,  brickyards,  machine- 
shops,  and  a  manufactory  of  carriage  poles.  In  the  suburb 
Leolaire  are  large  shops  for  the  manufacture  of  sanitary 

supplies.  They  are  managed  on  the  co-opei'ative  plan  and 
the  workmen  are  very  prosperous.  Pop.  of  Edwardsville 
(1880)  2,887;  (1890)  3,561;  (1893)  estimated  with  suburb, 

5,000.  Editor  of  "  Intelligencer." 
Edwy.  Eadwiar,  or  Edwin  the  Fair:  King  of  England. 

See  Edrei). 

Eeekhoiit.  ak'howt.  Gekbran'd.  van  den:  painter:  I),  at Arastenlam.  Holland,  Aug.  19,  1621 ;  a  pupil  of  Rembrandt, 
whom  he  imitated  with  success.  He  especially  excelled  in 
portraits,  and  was  very  skillful  in  the  expression  of  charac- 

ter. Among  his  best-known  pieces  is  Clirist  and  t/ie  Doc- 
tors, in  the  Munich  Pinakothek,  and  a  rennirkable  portrait 

in  the  Stiidel  Gallery  at  Prankfoi't.  He  was  also  an  etcher, 
and  his  prints  are  valued  by  collectors.     I).  July  22,  1074. 

Eecloo,  a-kld' :  a  town  of  Belgium,  province  of  East  Glan- 
ders ;  11  miles  N.  W.  of  Ghent  (see  map  of  Holland  and  Bel- 

gium, ref.  9-C).  It  has  a  convent  and  several  churches; 
also  salt-refineries,  oil-mills,  and  manufactures  of  cotton  and 
woolen  fabrics,  hats,  soap,  tobacco,  etc.  Here  is  a  lai'ge 
weekly  market  for  grain.     Pop.  (1891)  11,64S. 

Eel  (O.  Eng.  d'l :  0.  H.  G.  cil.  Mod.  Germ.  Aal) :  any  one  of 
many  fishes  of  elongated  and  more  or  less  serpentine  shape, 
belonging  to  the  Anguillidw,  a  family  of  apodal  malaco]5- 
terygians.  The  typical  species  is  the  common  fresh  and  salt 
water  eel  (Angnilla  vulgaris),  having  in  Europe  and  Amer- 

ica many  varieties,  which  by  most  writers  are  consideretl 
distinct  species.  The  Coxoer-eel  (q.  v.),  the  Oymnotus  (see 
Electrical  Pishes),  and  the  Manena  are  among  the  most 
remarkable  eels.  The  mura'na  was  by  the  Romans  consid- 

ered one  of  the  most  delicious  fishes.  It  was  therefore  kept 
in  ponds,  and,  according  to  rumor,  sometimes  fed  with 
slaves.  Eels  were  generally  held  in  great  esteem  by  the 
Romans,  while  the  Egyptians  detested  them,  as  there  still 
are  peoi)le — as,  tor  instance,  the  Scotch — who  have  a  preju- 

dice against  them.  They  are  very  sensitive  to  cold,  and  are 

not  found  beyond  lat.  64'  30'  N.  In  the  winter-time  they 
lose  appetite  and  fall  into  a  state  of  torpor.  Very  often 
they  s|.ienil  the  cold  season,  having  congregated  in  vast 
numbers,  in  some  nook  or  sheltered  corner,  where  they  then 
are  very  easily  caught,  sometimes  simply  dug  up.  During 
severe  frosts  the  conger  is  often  found  helplessly  floating 

about  on  the  surface  of  the  sea.  The  action  of'  the  frost 
causes  its  swimming-bladder  to  expand  so  much  that  the 
ordinary  muscles  can  not  contract  it  at  will.  Under  such 
circumstances  it  can  readily  move  aljont  on  the  surface  in 
any  direction  it  likes,  but  it  can  not  descend.  In  1855  vast 
numbers  of  congers  were  found  floating  in  this  way  along, 
the  coasts  of  the  British  islands.  No  less  than  80  toiis  were 
taken. 

Eel :  a  river  of  Indiana  ;  rises  in  Allen  co.,  flows  south- 
westward,  and  enters  the  Wabash  at  Logansport.  It  affords 
abundant  water-power.  Length  about  100  miles.  Another 
Eel  river  rises  in  Bocine  co..  Ind.,  and  after  a  course  of 
nearly  100  miles  enters  the  West  Fork  of  White  river,  in 
Greene  co. 

E<d(>e:  same  as  Ili  (q.  v.). 

Effect  [from  Lat.  e.ffec'tus,  deriv.  otefficere,  firing  alioiit, 
accomidish;  ex,  oi\\.  +  fa' cere,  make]:  that  which  "is  pro- duced by  a  cause  or  agent ;  a  result  of  causation  ;  a  conse- 

quence ;  validity;  reality.  Cause  and  eft'ect  are  correlative 
terms  in  natural  science.  In  the  plural,  effects  signifies 
goods,  chattels,  or  personal  property.  In  the  fine  arts,  effect 
IS  that  quality  whose  tendency  is  to  give  particular  efficacy 

to  other  qualities,  so  as  to  attract  the  eye  <if  tlie  spectator, 
or  the  impression  which  a  picture  produces  when  seen  at  a 
distance  so  great  as  to  render  the  details  invisible.  See 
Cause. 

Effervescence  [from  <ieriv.  of  ImX,.  effe,rves'cera,hc.gm  to 
boil ;  ex,  out  +  ferre're,hi:  hot] :  the  agitation  caused  by  the sudden  escape  of  gas  when  certain  substances  are  mixed  or 
combined ;  the  escape  of  gaseous  nuittcr  from  liijuids.  An 
example  of  effervescence  is  seen  when  calcium  cai'bonate  is 
put  into  dilute  acid.  All  liquids  from  wlilch  bubliles  of  gas 
escape  rapidly  are  said  to  efferresee. 

Effervescing:  Powders:  medicines  of  vai-ious  kinds, usu- 
ally put  up  in  two  papers — one  containing  an  alkaline  bi- 

carbonate, and  the  other  citric  or  tartaric  acid.  After  dis- 

solving and  mixing  the  .solutions,  carlioni<'  acid  escapes 
with  effervescence.  These  powdei's  are  useful  refrigerants, 
and  are  gently  laxative.  Rochelle  salts  are  oftc^n  added  to 
increase  the  laxative  effect,  constituting  what  are  called 
Seidlitz  powders. 

Effing:liam  :  city  and  railway  junction  ;  capital  of  Eiling- 
ham  CO.,  111.  (for  location  of  countv,  see  map  of  Illinois,  ref. 
8-F);  98  miles  E.  N.  E.  of  St.  Louis,  and  199  miles  S.  by  W. 
from  Chicago.  It  has  extensive  manufactures.  Pop.  (1880) 
3,065 ;  (1890)  3,360. 

Eft.  orEv'et:  the  popular  name  of  many  snmll  lizards and  of  several  tailed  liatrachians.  One  of  tlie  best  known  is 
the  common  red  salanuinder  (Solantandra  rubra),  a  ba- 
trachian  of  the  U.  S.  There  are  numerous  allied  species, 
which  are  incorrectly  believed  by  many  to  be  venomous. 

E^a,  or  Egas :  See  Teffe. 

Egalit6,  a'gaa'lee'ta'  [Pr.,  equality  <  Lat.  aequa'litas, 
deriv.  of  aequa'lis,  equal,  aequus,  even] :  one  of  the  pojiular 
watchwords  of  the  first  French  revolution — Liberie,  egatite, 
fraternite,  (Liberty,  equality,  fraternity).  The  Duke  of  Or- 

leans (1747-93)  assumed  in  1793  the  name  of  "  Citizen  iftgal- 
ite,"  but  he  was  guillotined  nevertheless.  See  Orleans, 
Louis  Philippe  Joseph,  Duke  ok. 

Egan.  Maurice  Francis  :  scholar  and  author:  b.  in 
Philadeliihia,  Pa.,  May  24,  1852.  Prom  1881  to  1888  lie 

was  editor  of  the  New  York  Freeman's  Journat.  Since  the 
latter  year  he  has  been  Professor  of  English  in  the  Univer- 

sity of  Notre  Dame,  Ind.  Author  of  a  novel  entitled  That 
Girl  (jf  Mine  (1879) ;  a  volume  of  Soiigs  and  Sonnets  (1886), 
an<l  Lectures  on  English  Literature  (1889).  H.  A.  B. 

Egan.  Pierce:  author,  arti.st,  and  journalist;  b.  in  Lon- 
don, of  Irish  descent,  in  1814;  son  of  Pierce  Egan  (1772- 

1849),  also  an  author.  He  published  more  than  twenty  nov- 
els, among  which  are  Robin  Hood,  The  Flower  of  tlie  Flock, 

and  The  Poor  Girl.  He  furnished  many  excellent  designs  on 

wf)od  for  the  Illustrated  London  JS'en's.  and  was  long  an editor  in  London.  He  contributed  frequently  to  journals 
in  England  and  the  U.  S.     D.  July  6,  1880. 

Egaiia.  Juan:  Spanish-American  jurist,  author,  and 
statesman;  b.  at  Lima,  Peru,  1767.  He  graduated  in  the 
College  of  Santo  Toribio,  and  taught  iihilosophy  there  be- 

fore he  was  seventeen  years  old.  Later  he  went  to  Santiago, 
Chili,  where  he  won  great  distinction  as  a  lawyer.  He  took 
a  leading  part  in  the  revolution  of  1810.  and  was  one  of  the 
most  active  and  liberal  members  of  the  first  Chilian  con- 

gress. On  the  defeat  of  the  jiatriots  in  1814  he  refused  to 
retire  from  the  country,  was  seized  liy  the  Spaniards,  and 
imprisoned  at  Juan  Fernandez  until  set  free  by  San  Jlar- 
tin's  victories  in  1817.  He  was  almost  immediately  elected 
again  to  the  Chilian  congress,  where  he  distinguished  him- 

self by  liis  wisdom  and  moderation.  In  later  years  he  re- 

tired from  public  life.  Dr.  Egana's  literary  woi-ks  are 
voluminous,  embracing  essays  on  political,  legal,  educa- 

tional, and  religious  subjects,  poems,  and  text-books  ior 
schools.     D.  at  Santiago,  Apr.  13,  1836. 

Herbert  H.  Smith. 

Egbert :  King  of  the  'West  Saxons ;  b.  about  775  ;  a  de- scendant of  Cerdic.  He  passed  many  of  liis  early  years  at 
the  court  of  Charlemagne,  and  began  to  reign  in  800  a.  d. 

At  this  date  England  was  divided  into  three  sepai-ate  king- 
<loms,  Mercia,  Northuinbria,  and  Wessex.  He  defeated  the 
Mercians  at  Ellandun  in  823,  soon  after  which  he  com- 

pleted the  conquest  of  Mercia  and  Nortliumbria,  niled  over 
all  the  states  of  the  Heptarchy,  and  styled  himself  "  the 
King  of  the  English."  In  835  he  defeated  an  array  of Danes  who  had  invaded  England.  He  died  in  836  A.  D., 

and  was  succeeded  by  his  son  Ethelwulf.     See  Lappenberg's 
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EOG-PLAN'I' 
Hiatory  of  Unr/laxil  under  tlic  Aii</Io-S(i.rnii    h'inf/K  (traiis- 
latuil  by  Thorpe,  184-").) 

Ea'cflft,  oRe-d'",  Hans:  U)('  a|joslle  of  (irciinliiiid ;  1).  at 
Ilai-stad,  Norway,  .Ian  ;^1,  1086.  Ho  bcH-aiiie  pastor  of  tlic- 
uliurch  at  Vaajji'ii  in  1707.  After  long  endeavors  lie  suc- 
oeeded  ill  iiil erc'st  iii^  t lie  Danish  aulliorities  in  liis  project 
for  tile  conversion  of  the  K.squiiiiaux,  and  in  1721,  accom- 

panied liy  his  wife,  lie  set  out  for  Greenland,  where  he  Ui- 
bored  for  some  til'toen  years,  enduring  many  hardships  but 
meeting  with  marked  sueces.s.  Tlie  death  of  his  wife  (17:{5) 
and  his  own  failing  health  compelled  his  n^tiirn  to  Copeii- 
hiigen  In  17:!(),  but  he  continued  to  work  for  the  cause,  anil 
was  ap]iointed  sn|ierintendent.  or  missionary  bishop,  of 
(Ireenlaiid  in  1740.  lie  wrote  an  account  of  his  missionary 
labors,  Kclittion  ((m/aaende  den  yrfinlandske.  Mixmons  Be- 
gi/iideisc  iig  For  taw  It  else  (1738),  and  a  description  of  the 
island,  Dei  gaiiile.  Graulands  ni/e  Perl  iixt  rat  ion  (172!):  2d 

and  enlargei'l  ed.  1741).  D.  Nov.  f),  HoH.  (See  Hudelbach, 
Ctiristliche  Biogrnphie,  i.,  284  if.) — llis  son  PouL,  b.  Sc|it. 
9,  1708,  went  with  his  parents  to  (ireenlaiid  in  1721,  where 
he  remained,  except  for  the  time  necessary  for  his  educat ion 
(1728-34),  till  1740,  assisting  and  finally  succeeding  his 
father.  In  177!)  he  was  appointed  missionary  bishop  of 
Greenland.  His  puldicat  ions  includi'  a  valuable  Esuuiniaux 
dictionary  (1750)  and  grammar  (1700),  an  Ksquimaux  trans- 

lation of  the  New  Testament  (17()6).  and  an  Acnoniit  of 
Greenland  (Efterretn/ingen  om  (rrfmland,  1788). 

G.  L.  IvlTTREUdE. 

E^er:  town  of  Bohemia:  situated  on  the  river  Eger 
(which  enters  the  Elbe  :33  miles  X.  N.  W.  of  Prague),  92 
miles  W.  of  Prague:  at  the  junction  of  six  railway  lines 
(see  map  of  Austria-Hungary,  ref.  3-C).  It  is  built  on  a 
rock,  and  was  an  iiiqiortant  fortress.  Here  are  the  ruins  of 
a  citadel  or  castle,  formerly  the  residence  of  kings  and  em- 

perors. Eger  has  7  churches,  a  fine  town-hall,  and  2  mon- 
asteries ;  also  manufactures  of  broadcloth,  cotton  goods, 

chintz,  and  soap.  Wallenstein  was  assassinated  here  Feb. 
25, 1634.  Near  Eger  is  the  watering-place  Franzensbad,  with 
five  springs.     Pop.  (1890)  18,658. 

Ege'rla:  a  nymph  who,  according  tn  the  Roman  mythol- 
ogy, was  one  of  the  C'amenai,  and  was  a  projihetic  divinity 

from  whom  Numa  derived  religious  inspiration  and  direc- 
tions respecting  the  forms  of  worship.  The  poets  feigned 

that  Numa  had  interviews  with  her  in  a  grove,  and  that 
when  he  died  she  melted  away  in  tears,  which  became  a 
fountain.  An  asteroid  discovered  at  Naples  by  De  Gasparis 
in  Nov.,  1850,  bears  the  name  of  Egeria. 

Egertou,  Francis  Henry  :  See  Bridgewater,  Earl  of. 

Egrerton,  ejVr-tiin,  Francis  Leveson  Gower,  Earl  of 
Ellesmere:  author  and  patron  of  art:  b.  in  London.  Jan.  1, 
1800.  He  was  the  second  son  of  the  first  Duke  of  Suther- 

land, and  his  original  name  was  Francis  Leveson  Gower, 
but  he  assumed  the  name  of  Egerton  in  1833,  when  he  in- 

herited the  estate  of  the  last  Duke  of  Bridgewater.  He 
entered  the  House  of  Commons  in  1820.  became  chief  secre- 

tary for  Ireland  in  1828,  and  was  Secretary  at  War  for  sev- 
eral months  in  1830.  He  wrote  several  books,  including  a 

poem  called  27ie  Camp  of  Wallenstein.  He  was  created 

Earl  of  Ellesmere  in  1846.  '  D.  Feb.  18,  1857. 
Egg'  [loan-word  from  Norse  egg  :  0.  Eng.  wg  :  Germ.  Ei : 

closely  connected  if  not  identical  with  Lat.  o'riim,  Gr.  ciSv]: 
the  specialized  cell  in  the  female  of  all  animals  which  is  set 
apart  for  the  sexual  reproduction  of  the  species.  In  its  typi- 

cal condition  it  is  such  a  i-ell  without  accessory  portions,  but 
usually  there  are  added  various  envelopes  and  substances 
for  the  protection  and  nourishment  of  the  germ  which  is 
to  form  later.  In  the  eggs  of  the  birds  these  secondary  en- 

velopes, etc.,  reach  their  highest  develofiment.  Hero  there 
is  an  outer  calcareous  shell  perforated  by  minute  holes  for 
the  passage  of  air,  which  later  is  needed  for  respiration : 
next  within  this  is  a  tough  (double)  sh(dl  membrane,  which 
contains  the  white  or  albumen.  In  tlie  white,  supported  by 
a  twisteil  membrane  (ciialaziea)  at  either  end.  floats  the  yolk, 
and  on  tlie  upper  side  of  the  latter  is  a  circular,  lighter%pot, 
the  germ.  The  bulk  of  the  yolk  is  nourishment,  and  is  not 
directly,  but  as  food,  converted  into  the  chick.  In  some 
forms  eggs  are  capable  of  develo])ment  without  fertilization 
(see  Partiienogexesis).  Some  eggs,  like  those  of  Ilyilra.  are 
without  envelopes.  Others,  like  insects,  have,  but  a  single 
outer  coat.  The  largest  known  egg  is  that  of  the  extinct 
yEpyornis  of  Madagascar,  the  shell  of  which  has  a  cajiacity 
of  about  2  gal.,  <u-  about  six  times  that  of  the  ostrich-egg. 

Aside  from  food,  birds'  eggs  find  considerable  use  in  the 
arts,  as  a  source  of  albumen  which  is  used  for  the  prepara^ 
lion  of  pliotograjihic  paper,  etc.  Egg  albumen  differs  con- 

siderably chemically  from  that  derived  from  blood.  See 
Fool),  Emuuvoloov,  and  Evolutio.v  ;  also,  for  the  egg  of  in- 

sects. Entomology.  J.  S.  Ki.vgsley. 

Eg'g',  or  Eigj?:  an  island  of  Scotland;  8  miles  S.  W.  of 
Skye,  and  12  miles  from  the  west  coast  of  Invernes.s-shire. 
Ijcngth,  4-J  miles.  Here  are  some  remarkable  cliffs  of  trap  or 
basalt,  and  columns  of  pitchstone  nearly  3  feet  in  diameter. 

Eg'gaii :  a  populous  town  of  Africa :  in  the  British  Niger 
Territory;  on  the  right  bank  of  the  Niger;  in  lat.  8°  42'  N. 
and  Ion.  6°  20'  E.  (see  map  of  Africa,  ref.  4-C').  It  extends 
nearly  2  miles  along  the  river.  The  dwellings  arc  mostly 

small"  huts  of  clay.  Narrow  cotton  cloth  is  manufactured hen^  in  large  quanl  it  ies.  Eggan  has  an  active  trade  in  corn, 
yams,  calaliashcs,  dried  fish,  etc.     Po]).  12.000. 

Egg-bird,  or  Sooty  Tern  (Sterna  fuliginusa) :  a  bird  be- 
longing to  the  gull  family,  having  the  back  and  wings  sooty 

black  and  the  under  parts  white.  The  wings  and  tail  are 
long  and  point(Hl,  the  latter  deeply  forked.  It  abounds  in 
the  West  Indian  seas  and  in  Florida,  and  was  formerly  so 
abundant  that  its  eggs,  which  are  laid  in  a  slight  depression 
in  the  sand,  formed  an  article  of  commerce.  Hence  the 
name.  Revised  by  F.  A.  L. 

Eg'ger.  Emile.  Dr.  Lit.:  classical  scholar;  b.  of  German 
parents  in  Paris.  July  13,  1813  ;  received  his  degree  in  letters 
in  1833.  Held  various  professorshi[)s  of  ancient  languages, 
and  was  a  member  of  the  French  Academy  and  an  officer  of 
the  Legion  of  Honor.  A  learned  and  prolific  author.  Amon^ 
his  best-known  works  are  Menioires  d'llistoire  ef  de  Pht- 
lologie  (1863) ;  L'lfelh'nisme  en  France  (2  vols.,  1869) ;  Essni 
sur  r Ilialdire  de  la  Critiijiie  cliez  Ies  Grec*- (1890) ;  La  lAt- 
teratiire  Urecque  (1890).     D.  at  lloyat,  Aug.  31,  1885. 

Alfred  GroEiiAN. 

Eggleston,  Edward  :  novelist  and  historian  ;  b.  in  Vevay, 
Ind.,  Dec.  10,  1837;  joined  the  Methodist  ministry  in  his 
nineteenth  year,  and  preached  during  ten  years  in  Jlinnesota. 
He  began  his  literary  career  in  1866  as  editor  of  The  Little 
Corporal  (Evanston,  111.);  founded  in  1867  the  Sunday- 
school  Teacher  (in  Chicago);  in  1870  went  to  New  York 
citv  and  became  literary  editor  of  Tlie  Independent;  was 
some  time  editor  of  Hearth  and  Home.  In  1871  appeared 
his  Iloosier  Schoolmaster,  a  novel  which  has  been  several 
times  translated;  The  Circuit  Rider  (1874);  Roxy  (\iil%): 
The  Graysons  (1888):  The  Faith  Doctor  (1891);  a  popular 

school  History^  of  the  United  States  (1888);  and  The  Be- 
ginners of  a  Nation  (1896). 

Egglestoii,  George  Cary  :  journalist;  brother  of  Edward 
Eggleston ;  b.  at  Vevay,  Ind.,  Nov.  26, 1839.  He  was  in  the 
Confederate  service  during  the  civil  war.  Since  1870  he  has 
been  connected  with  periodicals  in  New  York ;  was  chief 
editor  of  The  Commercial  Advertiser  1886-89,  and  an  edi- 

torial writer  on  The  World  since  then.  Published  A  Rebel's 
Recollections  (1875);  American  War  Ballads  and  Lyrics 
(1889);  and  Juggernaut  (1891). 

Egg-plaut  (Sola'num  melon' gena,  var.  esculeri' turn) :  a plant  of  the  nightshade  family,  of  the  same  genus  as  the 

Egg-plant. 
potato.  It  is  cultivated  for  its  large  fruits,  which  are  eaten 
when  cooked  in  a  variety  of  ways.  It  has  been  cultivated 

irum  the  earhest  time.s,  and  its'  native  country  is  supposed 
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to  be  India.  It.  requires  a  lonpr  season  for  maturity,  and  is 
tlu'i-cfore  not  extensively  oultivated  in  the  Northern  I'.  S. 
It  is  exceedingly  variable,  the  dozen  varieties  which  are  eoui- 
monly  grown  in  the  U.  S.  representing  throe  or  four  distinct 

types.  The  most  ])opular  vai'icl ies  are  the  large  purple  sorts, 
of  which  one  (the  New  York  Iiiqiroved)  is  shown  in  the  en- 

graving. Some  of  the  early  dwarf  |iur|ile  sorts  are  more  re- 
liable for  cultivation  in  the  Northern  U.  S.  There  are  a  few 

white-fruited  varieties,  but,  although  they  are  scarcely  in- 
ferior to  the  purple  sorts,  they  are  not  iiopnlar.  The  egg- 
plant r(«|uires  a  loose,  rich  soil,  and  in  the  Northern  States 

it  should  be  started  early  under  glass,  and  care  should  be 
taken  that  the  plants  do  not  become  root-bo\ind  or  stunted 
before  they  are  set  in  the  field.  In  Prance  the  egg-plant  is 
known  as  aubergine,  and  in  the  Southern  U.  S.  it  is  some- 

times called  Guinea  squash.  Ij.  II.  Bailey. 

Eg'ham:  a  village  of  Surrey,  England;  on  the  Thames; 
18  miles  W,  of  London  and  3  miles  S.  E.  of  Windsor  (see 

map  of  England,  ref.  13-1).  In  the  vicinity  is  the  field  of 
Runnymede,  where  King  Jolin  and  the  barons  held  a  con- 

ference, which  resulted  in  the  signing  of  Magna  Charta  in 
1215,  Here  also  is  the  Royal  Holloway  College  for  Women, 
founded  in  1883  by  Thomas  Hollowav,  and  opened  by  the 
Queen  in  1886. 

Eu'llsson.  e'gil-son,  Sveinbjorn-,  Dr.  Thcol. :  philologist ; 
b.  in  Southern  Iceland,  Feb.  24,  1791.  After  studying  at  the 

University  of  Copenhagen  he  took  up  the  profession  of  teach- 

ing. He  "was  rector  of  the  school  at  Reykjavik  from  1846 
to  1851,  when  he  retired  on  a  pension.  D.  Aug.  17,  18.")2. 
Egilsson's  great  work,  the  Lexicon  poeficum  cmtitjuae  lin- 
ghae  septentrioibalis  (Copenhagen,  1860),  a  monument  of 
learning,  industry,  and  acuteuess,  is  indispensable  to  the 
student  of  Old  Norse.  He  also  had  a  large  share  in  prepar- 

ing the  Arna-Magnasan  edition  of  Snorri's  Edrla  (3  vols., 
Copenhagen,  1848-87),  and  his  minor  contributions  to  Cld 
Norse  philology  were  numerous  and  important.  A  collection 
of  his  writings  was  published  at  Reykjavik  in  185,5-56  (Hit 
Sveinbjarnar  Egilssonar,  3  vols.).  G.  Ij.  Kittbedge. 

Egfina:  See  jEgi.va. 

Eg'inhard,  Earlnard,  or  Ein'liard :  historian  ;  b.  about 
770  in  what  is  now  Hesse-Darmstadt ;  was  a  pu|jil  of  Alcuin. 
He  gained  the  confidence  of  Charlemagne,  who  ap]iointeil 
him  his  secretary.  He  accompanied  that  emiieror  in  lii.- 
journeys  and  militarj'  expeditions.  After  the  death  of 
Charlemagne  he  passed  into  the  service  of  Louis  le  Debon- 
naire.  His  wife  was  Imma,  who  in  the  twelftli  century  was 

confounded  with  Emma,  a  daughter  of  C'harlemagne.  His 
chief  works  are  a  Life  of  Cliartemagne  (in  Latin  ;  English 

translation  by  S.  E.  Turner,  New  Y'ork,  1880),  and  Annnh 
of  (he  French  Kings,  German  translation  by  0.  Abel  (Ber- 

lin, 1850) ;  best  edition  of  both  in  Pertz,  Monumenta  Ger- 
manics Hisfnricn,  vols.  i.  and  ii. ;  there  is  also  a  complete 

Latin  and  French  edition  of  his  works  bv  A.  Teulet  (2  vols., 
Paris,  1840^3).     D.  in  Seligenstadt,  Mar.  14,  840. 

Efflantine  [Pr.  eglantine,  from  deriv.  of  Lat.  acus, 
needle ;  so  called  on  account  of  its  prickles] :  a  name  of 
the  Rosa  rubiginosa.  a  species  of  rose  sojiietimes  called 
sweetbrier.  It  is  a  native  of  Eui'ope,  and  is  naturalized  in 
the  U.  S.  The  flower  is  single  and  fragrant.  Tlie  leaves 

also  emit  a  peculiar  fragi'ant  odor  from  their  russet-colored 
glands.  The  plant  sometimes  grows  8  feet  high,  and  is 
common  in  fields  and  roadsides. 

Egleston,  Thomas,  LL.  D.  ;  mineralogist ;  b.  in  New  Y'ork city,  Dec.  9, 1832  ;  educated  at  Yale  College  and  at  the  School 
of  Mines.  Paris,  graduating  in  1860;  in  1861  appointed  to 
take  charge  of  the  laboratory  and  the  mincralogical  and 
metallurgical  collections  of  the  Smithsonian  Institution  in 
Washington,  D.  C ;  in  1863  planned  a  School  of  Jlines  for 
Columbia  College,  New  York,  and  in  1864  was  made  Pro- 

fessor of  Mineralog)'  and  Metallurgy  in  that  department. 
In  1866  he  made  the  geological  and  agricultural  survey  of 
the  first  100  miles  of  tlie  Union  Pacific  R.  R.  In  1868  he 

was  appointed  U.  S.  commissioner  to  examine  the  fortifica- 
tions of  the  U.  S. ;  in  1870,  1878,  and  1885,  was  member  of 

the  annual  pyx  of  the  U.  S.  mint;  in  1873  was  juror  at  the 
Vienna  Exhibition  ;  in  1890  was  decorated  with  the  order 
of  the  Legion  of  Honor  of  France.  He  was  one  of  the  founders 

of  the  American  Metrological  Society,  and  of  the  Amei-ican 
Institute  of  Mining  Engineers,  of  which  he  was  vice-presi- 

dent 1872-74, 1877-78,  and  1884-85,  and  president  1886  ;  vice- 
president  of  the  New  Y^ork  Academy  of  Sciences  1869-81. 
He  has  taken  out  numerous  patents,  and  has  pidjlished  a 

number  of  works,  each  of  which  has  passed  tln-ough  several 
editions,  including  'Tables  for  //le  I)eterniiniili(jn  of  jMiner- 
a/s  (New  "i'ork,  1867);  31eiallurgic.al  Tables  on  Fuels,  Inm, and  Steel  (1869) ;  Lectures  on  Mineralogy  (1871) ;  Catalogue 
of  3J inerals  and  their  Synonyms  {ISHi)} ;  and  Metallurgy  of 
Void  and  Silrer  (1890). 

E?;-Iintoii  and  Wiiitoii,  AucniriALi)  William  Montgom- 
ERIE,  Earl  of;  a  British  peer;  b.  at  Palermo,  Sicily,  Sept. 
29,  1812;  succeeded  the  twelfth  Earl  of  Eglinton  in  1819. 
In  politics  he  was  a  Conservative.  He  was  ajipointed  Lord- 
Ijieutenant  of  Ireland  in  1852  and  in  1858.  1).  Oct.  4, 

1861. 

Egr'iuont,  or  Eg'inoiid,  Lamoral,  Count  d' ;  also  known as  Prince  de  Gavre :  Flemish  nobleman  and  general ;  b.  at 
the  castle  of  La  Hamaide  in  Hainault,  Belgium,  in  1522, 
He  was  descended  from  the  Dukes  of  Gelderland  ;  married 
Sabina,  Duchess  of  Bavaria,  alxnit  1545 ;  served  in  tlie 
armies  of  Charles  V.,  who  created  him  a  Knight  of  the  Gold- 

en Fleece  in  1546,  In  1557  he  commanded  the  cavalry  of 

the  Spanish  army,  and  defeated  the  French  at  St.-Quentin. 
He  gained  a  decisive  victory  at  Gi'avelincs  in  1558,  and  ac- 

quired much  popularity.  As  an  associate  of  William,  Prince 
of  Orange,  he  opposed  the  intolerant  and  despotic  policy  of 
Philip  II.,  but  con.stantly  adhered  to  the  Catholic  Church. 
He  was  appointed  a  member  of  the  council  of  state  in  1559. 
He  ceased  to  act  with  the  popular  party  after  they  revolted 

against  the  Spanish  king,  but  the  latter  regarded  him  w-ith 
jealousy  and  hatred,  and  sent  the  Duke  of  Alva  to  Flanders 
with  viceregal  power  in  1567.  Alva  was  a  bitter  enemy  of 
Egmont,  and  is  said  to  have  brought  his  death-warrant  from 
Philip.  Egmont  and  Count  Horn  were  arrested,  tried  for 
treason,  and  executed  June  5,  1568,  at  Brussels.  This  cruel 
act  provoked  a  general  revolt  against  Pliilip  II.  The  story 

of  Egmont  is  the  subject  of  a  tragedy  by  Goethe.  See  Mot- 
ley, Mise  of  the  Dutch  Republic  (chap,  ii.,  part  3) ;  Brunelle, 

Eloge  du  Comte  Egmont  (1820) ;  and  Juste,  Le  Comte  d'Eg- niont  et  le  Comte  de  Homes  (1862). 

Egret  [Fr.  aigrette,  dimin.  to  0.  Fr.  hairon  :  Ital.  aghirone, 
from  0.  H.  G.  heigir]:  any  one  of  several  species  of  small 
herons  which  have,  during  the  breeding  season,  a  well-devel- 

oped crest  and  the  back  adorned  with  long,  loose,  flowing 
plumes.  The  most  beautiful  are  the  white  egrets,  whose 
plumage  is  throughout  of  a  pure  white.  Two  species,  Ardea 
alba  and  -4.  nivea,  are  found  in  Europe,  and  two  very  sim- 

ilar species,  Ardea  egretta  and  A.  candidissima ,  in  the 
warmer  parts  of  America.  The  plumes  of  these  birds  are 
in  great  demand,  and  in  many  localities  where  egrets  were 
formerly  abundant  they  have  been  practically  exterminated. 

P.  A.  Lucas. 

Egrripo.  or  Egripos :  a  town  of  Greece.     See  Chalcis. 

Egypt  [native  Qem-t,  black,  referring  to  the  soil ;  Coptic, 
KHME,  same  signification  ;  Heb.  Mizraim,  or  Mazor ;  As^r. 
Mi-is-ri-i,  shortened  to  Misri,  Misr;  Arab.  Masr;  Gr. 
AXyvvTos;  IM.  u^gyptus;  Turk.  &ipt;  Ital.  Egitto;  Pr. 

^gypte;  derm.  Agypten.  Egypt  c-omcs  through  the  Greek 
Aiyvirros,  of  uncertain  origin,  supposed  to  be  allied  to  the 

Sanskrit  gup,  to  guard,  being  similar  to  the  Hebrew  to  in- 
close] :  a  country  in  the  northeast  part  of  Africa  ;  bounded 

on  the  N.  by  the  Mediterranean  Sea,  on  the  E.  by  the  Red 
Sea,  on  the  S.  by  Nubia,  and  on  the  W.  by  the  Great  Desert. 
It  extends  from  lat.  24°  3'  to  31°  36'  N.,  its  northern  and 
southern  limits  being  respectively  the  mouth  of  the  Nile  and 

the  first  cataract  at  Assuan.  In  'size  Egj-pt,  exclusive  of  the desert,  is  of  about  the  area  of  Belgium,  11,342  sq.  miles. 

Though  550  miles  long,  it  is  exceedingly  narrow,  only  meas- 

uring'from  4  to  16  miles  in  width,  except  in  the  Delta,  which 
spreads  out  broad  and  low.  In  ancient  times  the  arable  area 
was  probably  smaller  than  now ;  certainly  the  Delta  region 

was  mainly  devoted  to  pasturage.  Ancient  tomb-sculptures 
show  considerable  unavailable  tracts  where  nobles  hunted 

water-fowl.  On  the  other  hand  tlie  portions  farthest  from 
the  river  are  now  almost  useless  on  accomit  of  the  failure  of 

high  Nile  to  reach  them  even  when  artificially  aided. 

Herodotus  called  Egypt  the  " gift  of  the  Nile,"  but  it  is more.  It  is  the  creation  of  the  river,  and  tlie  river  is  its 

preserver.  The  land  occupies  the  canon  which  the  water 
has  made,  and  its  annual  renewal  is  due  to  the  fertilizing 
matter  which  the  inundation  brings  down.  The  valley  is 

flanked  not  by  mountains,  but  by  bluffs,  which  mark  the 

original  level.  The  Delta  has  been  raised  above  the  sea- level  in  the  course  of  ages  by  the  same  means,  but  it  is  still 
so  low  that  the  removal  of  a  few  inches  of  soil  renders  the 
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iaiiii  stcrik'.  'J'lio  only  varioty  offorod  to  tlic  eye  is  Uiat  of  aii- 
cic^nl  city  miouikIs  and  the  low  ('iiiliarikiuciils  wliicli  servi'  as 
dams  against  the  Nile  Hoods.  Toward  tlii"  N.  K.  Ilic  k-ve!  is 
said  to  be.  gradually  sinkirig(see  MKNZAi.Kir),  while  at  Suez  a 
rising  has  occurred  within  historic  times.  It  is  almost  certain 
that  the  Ked  Sea  has  receded  from  its  former  limits,  which 
must  have  included  the  Hitter  Lakes  and  Lake  Tinisah.  See 
Exodus.  .  ,,         » 

AnCIKNT  KOYI'T.* 
Z)ivisi(in.-<. — The  division  of  Kgypt  into  Upper  and  Lower 

is  prehistoric,  and  the  usual  royal  title  "king  of  tlie  two 
lands"  (dual)  points  to  an  original  indep<'ndcnce,  whose 
termination  tradition  ascribes  to  Menes,  the  first  king.  Up- 

per Egypt  always  had  precedence  and  was  mentioned  first 
in  the  i-oyal  nomenclature.  It  was  known  as  Ta-ri-K,  or  with 

the  article  Pa-ia-res,  "the  south  land,"  the  Patmros  (q.  v.) 
■of  the  Hebrews.  The  Delta  was  T<i-mi>/i,  "ncjrth  land,"  the 
Mazor  of  the  Hebrews.  For  administrative  reasons  the 
Ptolemies  and  Romans  made  a  third  district,  JMddle  Kgypt. 
Nomoi. — In  the  geogra|)hical  lists  from  the  times  of  Thot li- 

mes III.  (eighteenth  dynasty)  and  his  successors,  smaller  divi- 
sions are  noted,  twenty-two  in  Upper  and  twenty  in  Ijower 

Egypt  (the  numbers  ai'e  not  always  the  same).  These  dis- 
tricts, calleit  nomoi  by  the  Greeks,  had  each  its  own  partic- 

ular deity  or  deities,  worship,  festivals,  ami  sacred  animals. 

Although  Diodorus  (i.,  54)  ascM'ibes  the  nomos-division  to 
Sesoosis  (Sesostris,  q.  v.;  Ramses  II.,  nineteenth  dynasty), 
that  of  Upper  Egypt  is  supjiosed  to  have  antedated  the  es- 

tablishment of  the  kingdom,  and  that  of  Lower  Egypt  to 
have  been  arranged  merely  by  way  of  imitation.  The  par- 

ticular names  of  these  subdivisions  had  reference  to  the 

deity  worshiped,  the  chief  city,  local  characteristics,  or  geo- 
graphical position  ;  Greek  designations  were  based  on  the 

first  two  grounds.  Complete  lists  are  to  be  found  in  any 
good  history  of  the  land. 

Boundaries. — The  natural  southern  boundary  was  near 
Assouan  at  the  first  cataract,  though  iinder  Usertasen  III. 
{twelfth  dynasty) 
it  was  pushed 
forward  to  Sem- 
neh,  just  beyond 
the  second  cata- 

ract (in  order  to 
gain  control  of 
the  mines  of 

Nubia),  and  lat- 
•er  still  under 
Thothmes  L  the 

.conq  nest  was 
■continued  to  the 
third  cataract, 
jindbyTliothmes 
III.  to  the  Sudan. 
At  Syene  was  a 
jilace  of  barter 
Avith  the  Nubians 
and  the  Ijlaeksof 
the  south,  and 
from  one  of  the 

principal  articles 
■(ivory)  of  this 
irade  the  island 

of  ̂ 6m,  Elephan- 
tine, got  its 

name.  At  Sem- 
jieh  a  stele  was 

erected  by  User- 
tasen III.  forbid- 
ding the  north- 
ward passage  of 

foreigners  in  oth- 
■er  than  Egyptian 
boats.  At  Abu- 
Simbel  (see  Ip- 
SAMBUi.)  Ramses 
II.  executed  two  wonderful  rock-hewn  temples.  Across  the 
isthmus  of  Suez,  marking  the  northeastern  frontier,  there 

*  "Ancient"  Effypt  here  desig:nates  tlie  entire  period  wliicli  closed 
•witli  the  I'toleniies  in  30  B.  c,  incluiiin^  tlie  Old  Kingdom  (Dynasties 
I.-VI.),  th,-  Middle  Kingdom  (XII.-XIII.),  the  New  Kingdom  iXVIII.- 
XX,),  the  Tnnife.  Bubastite,  and  Saite  dynasties  (XXI. -XXIV. ).  the 
Kthiopian  domiiiiition  (XXV.),  the  second  Saite  (XXVI,).  the  Persian 
<XXVII,),  cot)tenip(trarv  in  part  with  the  third  Salt.',  the  .M.-ndesian 
and  Sebennyte  (.\.XVlil,-XXX.),  and  linally  the  I'tolemaic  period, ^24-30  B.  c. 

extended  during  a  part  of  Egyptian  history  a  line  of  forti- 
ficidions  protecting  all  avenues  of  a[)[)roach,  to  which  the 
name  "wall  of  the  prince"  was  applied.  It  was  by  no 
means  a  continuous  structure.  An  unpublished  papyrus  at 
St.  Petersburg  ascribes  its  construction  to  Snofru  of  the 
fourth  dynasty  (see  below),  and  a  papyrus  of  the  twelfth 
dynasty,  at  Herliii,  recounts  the  difficulty  which  a  fugitive 
10gy|itian  had  in  passing  the  sentries  set  to  watch  against 
marauders. 

(Jifie.i. — The  cities  of  I'jgypt  rank  according  to  a  double 
standard — religious  and  political.  Each  nomos  had  its  chief 

city,  its  principal  deity  and  cult.  I'hc  principal  places  in 
Upper  Egy|)t  were  the  following:  Syene,  »S«h.  a  strategic 
[loint  on  the  southern  frontier;  Elephantine.  vlfrM,  a  place 

of  trade  :  ( )m bos.  A'w4?',  devoted  to  the  peculiar  dual  wor- ship of  Sebek  and  Horns;  Silsilis,  Clienu,  with  valuable 
(puirries;  Edfu,  7V'i.  devoted  to  Horns  ancj  an  important 
phtce  in  Egyptian  mythology;  Esneh.  .Sen,  Latopolis,  the 
religious  capital  of  the  third  nomos;  Elkab,  Ne.chent,  Eilei- 
thyia,  a  place  of  pilgrimage,  devoted  to  Nechabt,  the  pro- 

tecting goddess  of  the  south;  Erment,  On,  Hermonthis,  the 
forerunner  of  Thebes,  Un,  Nu,  Nu-Amun,  Heb.  No-Amon, 
the  most  ])owerful  city  of  Egypt,  though  neither  the  most 
ancient  nor  most  sacred ;  Koptos,  Qiibti,  devoted  to  Min, 
the  (ireek  Pan,  a  place  of  importance  in  the  Red  Sea  trade 
(since  tli(^  caravan  route  started  thence  for  Koser),  and  val- 

uable for  its  quarries  of  hard  dark  stone;  Chemmis,  Panop- 
olis,  modern  Akhmim,  was  devoted  to  the  same  deity  ;  Den- 
derah  in  the  sixth  nomos  wa-s  an  important  religious  center, 
devoted  to  Hathor,  and  contained  a  temple  whose  founda- 

tion is  a-scribed  to  the  earliest  times ;  Abydos  (see  Me.mno- 
nium),  the  most  holy  place  in  Egypt  on  account  of  its  tomb 
of  Osiris;  Thiins,  2Vn,  the  native  place  of  Menes,  the  first 
king;  Kau  el-Kebir, /J«  i^nu,  Antajopolis,  the  capital  of  the 
twelfth  nomcjs;  Siut,  <SVf»^  Lycopolis.  devoted  to  Anubis, 
seat  of  the  mighty  dynasties  of  tne  Middle  Kingdom,  and 
possessed  of  tombs  whose  portrayal  of  contemporary  life  is 

Temple  of  Dendera 

beyond  value;  C!imun}i.  modern  Aschmunen,  Greek  Her- 
inopolis,  an  important  religious  center;  Tell  el-Amarna,  the 
city  of  the  heretical  King  Amenophis  IV.,  the  place  where 
many  cuneiform  tablets  were  discovered  in  1887;  Beni  Has- 

an (see  Hasan),  in  the  sixteenth  nomos,  containing  tombs 
from  the  twelfth  dynasty,  and  the  Specs  Artemidos  (q.  v.); 
Ahnes,  Chenensu.  Heracleopolis.  of  great  importance  on  ac- 

count of  its  mythological  connections;  and  the  Fa  yum 
(</.  ?'.)  belonging  to  the  twentieth  nomos.     The  sites  of  these 
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places  are  well  klenl,ifieil,  but  the  .same  is  not  true  of  many 
of  the  large  eities  of  the  Delta.  Worthy  of  iiientiou  are 

Memphis,  Men-nofer,  the  cai)ital  ehoseii  by  Menes  in  unit- 
ing the  "two  lands";  0«,  Ileliopolis,  Hebrew  Beth-Shemesh, 

the  most  learned  city  of  the  land,  and  next  to  Abydos  in 
sanctity ;  Sais,  Sim,  the  seat  of  the  Ijiliyan  rulers,  and  the 
resort  of  Greek  scholars;  Sebennytus,  the  seat  of  the  thirti- 

eth dynasty,  and  the  re]iuted  birthplace  of  tlie  liistorian 
Manetho;  Mendes,  Dvd.  and  Busiris,  localities  important 

in  the  Osiris-myth ;  Bubastis,  I'a-Bast,  Hebrew  Pi-Besetu 
(^.  I'.),  a  city  of  great  antiipiity,  and  a  seat  of  the  Hyksos 
kings ;  Tanis,  Tsan,  Heb.  Zoan,  one  of  the  most  important 
cities  in  Egyptian  history ;  Avaris,  supposed  to  be  Pklu- 
siUM  (q.  v.),  the  last  Ilyksos  stronghold ;  Zar,  a  border  for- 

tress; ami  V\\\\ova..  Pa-Tum,  Suecoth,  Heroopolis,  one  of  the 
cities  built  by  the  Israelites  for  Kamses  II. 

Foreign.  Relations. — During  a  very  long  period  of  history 
the  Egyptians  were  isolated.  Barter  with  the  south  was 
practiced  from  time  immemorial,  and  a  trade  in  oils  and 
woods  was  carried  on  with  traveling  merchants  from  the 
north  and  east,  but  both  were  consunnnated  on  Egyptian 
soil  until  a  comparatively  late  period.  The  twelfth  dynasty 
saw  extended  relations  toward  the  south,  and  the  pursuit  of 
the  Hyksos  at  the  beginning  of  the  eighteenth  opened  new 
connections  with  the  north.  The  notalile  expedition  un- 

der Queen  Hatasu  (q.  v.)  to  Punt  (see  Somali  Coast)  for  in- 
cense and  other  desirable  objects  was  a  public  venture.  In 

the  new  kingdom  trade  was  carried  on  privately  in  the  east, 
but  the  Government  also  had  its  own  ships  which  visited 
the  coast  countries.  Multitudes  of  things  were  imported, 
and  many  retained  their  foreign  names,  probably  a  mutual 
operation.  Strange  to  say,  the  eastern  wars  gave  this  im- 

pulse to  trade,  and  their  records  have  revealed  much  of  the 
geography  of  the  times.     Of  the  lands  traversed  Palestine 

The  four  races  of  the  Egyptian  monumentB. 

included  the  "Upper"  and  "Lower"  Retenu.  or  "Canaan." 
and  the  land  of  the  Amorites;  Phamicia  was  Keft.  and  its 
inhabitants  Fenech ;  Syria  was  Naharan,  and  extended  to 
the  Euphrates,  which  is  described  as  that  "  reversed  water, 
on  which  one  Journeys  northward  upstream."  Assyria  was' 
probably  not  trodden  to  any  extent,  and  Babylonia  was  a 
terra  incognita.  Hundreds  of  Syrian  places  are  mentioned 
whose  sites  are  unknown.  In  Palestine  there  were  many 
tribes,  each  with  its  strong  place,  but  Syria  alone  offered 
the  resistance  of  powerful  national  might.  To  some  extent 
the  Egyptians  had  knowledge  of  the  peoples  of  Asia  Minor, 
and  of  the  islands,  esi3ccially  Cyprus.  (See  W.  Max  Miiller, 
Asien  und  Europa,  Ijei])zig,  1893.)  After  the  eighteenth 
dynasty  there  was  a  heavy  Semitic  immigration  into  the 
Delta,  and  the  mixing  of  races  was  much  promoted  by  the 
multitudes  of  slaves  taken  in  war.  The  same  effects  came 
from  the  employment  of  Libyan  and  finally  of  Greek  mer- 

cenaries in  the  later  periods,  only  with  results  more  fatal  to 
the  integrity  of  the  state. 

People. — The  origin  of  the  Egyptians  is  unknown.     Eth- 
nologists have  endeavored  to  establish  a  relationship  with 

th(!  peoples  of  the  south,  any  differences  being  accounted  for 
by  variations  of  environmitnt.  Philologists  have  looked  to 
the  east  for  their  next  of  kin  as  regai'ds  descent  as  w(!ll  as 
speech.  It  has  also  been  thought  by  some  that  an  eastern 
origin  is  indicated  by  the  fact  that  the  Egyptian  oriented 
himself  by  looking  toward  the  south,  but  this  is  rather  due 
to  the  direction  of  tlie  Nile.  Between  the  results  thus 
reached  there  is  an  evident  conflict,with  no  obvious  means 
of  harmonizing  them.  It,  has  been  suggested  that  the  facts 
can  best  be  reconciled  ujion  the  theory,  not  of  a  migration 
of  a  whole  peoi>le.  but  of  an  incursion  of  a  smaller  band 
who  succeeded  in  establishing  their  rule  over  the  original 
people  and  in  gradually  forcing  their  own  language!,  as  that 
of  a  ruling  class,  upon  those  whom  they  had  subjugated, 
while  still  the  ancient  ethnological  type  i>ersisted.  This 
theory  is  merely  a  working  hypothesis,  and  it  has  reference 
to  a  time  long  anterior  to  any  historical  monuments  or  tra- 

ditions, for  long  before  the  earliest  extant  inscription  Egypt 
was  a  united  country  under  the  rule  of  native  kings,  and 
possessed  of  a  well  and  independently  developed  govern- 

ment and  of  well-defined  classes  of  society. 
Names. — A  national  name  for  the  people  as  such  never 

seems  to  have  existed.  Among  themselves  they  were  romet, 

men, par  excellence  ;  all  others  were  inferior  races,  "  misera- 
ble "  Cushites,  Libyans,  Asiatics,  Shasu.  They  themselves 

were  the  wards  of  the  great  gods,  and  Pharaoh  was  de- 
scended from  Ka,  who  had  himself  once  ruled  in  Egypt. 

Other  peoples  were  descended  from  the  enemies  of  their  dei- 
ties, and  when  Ra  had  overthrown  them  at  Edfu  a  portion 

escaped ;  those  southward  became  P^thiopians,  northward 
Asiatics,  westward  Libyans,  eastward  Beduin. 

Character. — Personal  experience  has  warped  the  judg- 
ment of  observers  on  this  point.  Herodotus  praises  the 

cleverness  of  the  Egyptians  and  their  excellence  of  memory ; 
Diodorus  declares  them  to  be 
the  most  grateful  of  people; 

the  Emperor  Hadrian  charac- 
terizes them  as  "  thoroughly 

frivolous,  unstable,  following 
every  nimor,  refractoiT,  idle, 
and  libelous."  The  modern 
notion  is  that  they  were  so 
occupied  with  the  thoughts  of 
the  future  as  to  be  oblivious 

to  the  present.  There  is  un- 
doulitedly  a  degree  of  truth 
in  all  of  these  estimates,  but 
a  broader  survey  shows  that 
they  were  energetic  in  their 
undertakings,  as  is  evidenced 
by  their  temples  and  the  pyr- 

amids, still  the  wonder  of  the 
world  ;  possessed  of  sufficient 
skill  to  perform  by  force  of 
numbers  labors  which  would 
test  modern  mechanics  se- 

verely ;  practical  in  their 
methods  of  utilizing  the 
forces  of  nature  ;  peaceable 
as  over  against  other  nations, 
and  little  given  to  love  of 

novelty ;  artistic  in  their  ex- ecution and  accurate  in  their 

observation ;  a  people  given  to  realism ;  unversed  in  liter- 
ary arts ;  devoted  to  agricultural  pursuits ;  developed  within 

narrow  limits,  and  little  affected  by  external  and  foreign 
influences. 

Glasnes. — The  monuments  are  fuller  than  the  enumera- 
tions of  Herodotus  and  Diodorus,  who  name  seven  and  five 

classes  respectively.  Herodotus  (ii.,  164)  gives  priests,  war- 
riors, cow-herds,  swine-herds,  tradesmen,  interpreters,  and 

boatmen ;  Diodoiiis  (i.,  74),  priests,  warriors,  husbandmen, 
shepherds,  and  artisans.  All  these  existed,  but  the  enu- 

meration is  defective.  True  caste  was  unknown.  The  popu- 
lation was  divided  into  two  great  parts — nobles  and  slaves — 

while  the  middle  class  has  left  its  traces  from  the  Middle 
Kingdom  onward.  The  upper  class  included  royalty  and 
those  in  the  service  of  state  or  religion,  a  ruling  class,  far 
removed  from  the  slave  population,  foreign  and  native. 
They  formed  the  backbone  of  the  state,  filled  all  the  higher 
offices,  and  were  obeyed  by  all  their  social  inferiors.  At  the 
head  of  the  government  stood  Puaraoh  (q.  v. ;  Egyptian, 

Per-aa,  great  house),  "King  of  Upper  and  Lower  lEgypt, 
son  of  Ra,  eternal."     Rnmses  II.  is  bombastically  called 
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"Hnnis,  the  mifjlity  Imll,  bclovod  of  the  jimldcss  of  truth, 
lord  of  the  'vulture  iiuil  serpent'  diiiileins,  protector  of 
Efiypl,  subduer  of  the  liarbariaus,  the  fcolden  llorus,  rieh  in 
yeiirs,  {^reat  in  victory,  King  of  Unjier  and  Lower  E^ypt, 
'  Rii  stroujj  in  trutli,  chosen  of  Ra,  son  of  Ra,  Ramses  be- 

loved of  Ra."  Similarly  the  queen  is  called  "the  consort  of 
the  god,  mother  of  t  he  god.  the  great  consort  of  the  king  " — 
god  and  king  lieing  interchangeable  terms.  She  was  usually 
of  royal  blood,  often  own  sister  of  the  king,  his  ecjual  in 

birth  and  place — "  Mistress  of  the  House."  Crown  prince 
and  princes  came  next  in  order.  The  upper  classes  con- 

sisted of  "the  nearest  friend  "of  the  king,  and  friends  of 
various  grades,  generals,  high  priests,  officers,  physicians, 
overseers,  district  chiefs,  presiding  judges,  keepers  of  the 
seal,  master  builders,  treasurers,  fan-l)earei's,  scrilies,  and 
many  others.  Officialdom  ramilied  in  numberless  class  gra- 

dations, whether  the  order  was  priestly,  military,  literary, 
arehiteelural,  mechanical,  or  agricultural.  Advancement 
went  by  royal  or  other  favor.  (See  Urugsch,  Agijptolofjii'. 
p.  213  fif.)  The  middle  class  of  the  kingdom  remained  in  the 
background,  and  is  less  known  because  its  members  could 
not,  like  the  kings  and  nobles,  erect  those  enduring  tombs 
from  which  knowledge  of  the  times  is  obtained.  After  the 
removal  of  the  necropolis  from  Memphis  to  Abydos  during 
the  period  of  the  Middle  Kingdom. and  owing  to  the  growth 
of  the  practice  of  erecting  memorial  stehe,  the  monuments 
of  untitled  persons  begin  to  ajipear,  giving  a  conception  of 
their  number  aiul  position.  They  possessed  households  sim- 

ilar to  those  of  officials,  and  in  many  ways  appear  to  have 
been  their  equals.  They  were  merchants,  traders,  artisans, 
free  workmen,  weavers,  potters,  carpenters,  joiners,  smiths, 
etc.  The  lowest  class  was  compjosed  of  the  slaves,  native  or 
taken  in  war,  who  were  hewers  of  wood  arul  drawers  of  wa- 

ter, performing  all  menial  offices.  They  were  mere  chattels, 
belonging  to  temple,  necropolis,  or  landed  estate,  and  were 
often  organized  as  a  part  of  the  military  establishment. 
Closely  allied  to  them  were  the  shepherds,  the  pariahs  of 
Egyptian  society. 
Employments. — ^EaeK  administrative  department  had  its 

own  "  troop  "  of  laborers  under  its  own  overseer,  who  kept 
minute  tally  of  work  perlorined.  rations  distributed,  and  of 
absentees.  The  troop,  not  the  individual,  was  the  unit.  All 
artisans  as  well  as  the  slaves  were  regarded  superciliously 
by  the  scribes  and  held  in  lower  repute  than  the  agricultur- 

ists, though  the  products  of  their  skill  still  command  admi- 
ration. Weavers,  working  with  papyrus  reeds  or  with  linen 

thread,  produced  baskets,  mats,  boats,  or  the  finest  linen 
cloths;  joiners,  though  handicapped  by  lack  of  good  raw 
material,  nevertheless  produced  creditable  work  by  the  use 
of  instruments  most  simple  in  their  character.  Potters 
tlirough  all  periods  reproduced  patterns  tenaciously  and 
with  little  variation,  but  atoned  for  the  rudeness  of  much  of 
their  work  by  the  fineness  of  their  products  in  faience,  the 
glazing  of  stone  objects  being  specially  noteworthy.  Metal 
workers  used  gold,  silver,  bronze,  iron,  and  tin,  the  source 
whence  tin  was  derived  being  ))robleuuitical.  A  bronze  is 
mentioned  which  was  an  alloy  of  six  metals.  Olijects  in 
bronze  and  iron  have  been  found  among  the  remains  of  the 
Old  Kingdom,  though  the  earliest  bronze  statue  is  one  of 
Ramses  II.  The  sources  of  most  metals  were  the  mines  of 
Nubia  and  Sinai.  In  value  silver  exceeded  gold,  and  a  mix- 

ture of  the  two  is  frequently  mentioned.  The  processes  of 
agriculture  are  well  portrayed  on  the  walls  of  the  tombs. 

The  ]ilow  was  simply  a  sharjiened  stick  dragged  thi-ough  the 
ground  by  oxen ;  the  hoe  a  broad  blade  fastened  to  a  han- 

dle, a  second  cord  midway  of  each  preventing  too  great  a 
strain.  The  seed  once  scattered  was  trampleil  in  by  ani- 

mals. Harvesting  was  done  by  a  short  sickle ;  the  grain 
was  carried  in  sheaves  to  the  threshing-floor,  where  the 
hoofs  of  cattle  performed  the  required  laboi-.  Winnowing 
was  done  with  shovel  and  wind,  and  the  grain  was  stored  in 

conical  receptacles  open  at  the  top,  to'whicli  the  bearers mounted  on  ladders.  Supplementary  irrigation  was  by  a 
well-sweep  similar  to  the  modern  shailuf.  These  labors 
were  so  essential  a  part  of  Egyptian  life  that  the  future  life 
was  portrayed  under  exactly  the  same  circumstances,  happi- 

ness consisting  essentially  in  the  degree  in  which  personal 
perfornuince  could  be  avoided.  Cattle  of  all  sorts,  asses, 
sheep,  pigs,  and  goats  existed  in  immense  herds,  and  were 
tciuled  by  slaves  and  peasants  whose  occupations  ami  lives 
in  marshy  di.striets  so  far  removed  them  from  civilization 
that_  they  were  regarded  with  detestation  (Gen.  xlvi.  34). 
Their  di.srepute  is  the  more  remarkable  in  view  of  the  evident 
pride  with  which  landed  proprietors  enumerated  their  flocks. 

Kdiirnllon. — The  school.  "  book-hou.se  "  or  "  house  of  in- 
struct inn,"  presided  over  by  a  scribe,  was  an  institution  of 

the  Old  Kingdom,  which  received  all  (dasses  alike,  and  pre- 
pared them  for  the  technical  education  of  the  special  bu- 

reau. In  the  New  Kingdom  both  tjranches  were  combined 
in  departmental  schools.  Ortliographv,  calligraphy,  style, 
and  the  forinuhe  of  etiquette  comprised  the  known  curricu- 

lum ;  the  rest  was  learned  by  practice.  Many  corrected 
sc'hool  exercises  have  .survived  containing  varioas  specimens 
of  literature;  tales,  religious  and  magical  texts,  poems, 

codes  of  rules,  or  "  instruction  "  of  ancient  sages  for  the 
proper  regulation  of  daily  life,  and  (ix-partii  statements  of 
the  unlovely  condition  of  soldiers  and  laborers  as  contrasted 

with  the  beauty  of  the  scribe's  life,  at  once  inciting  to  in- 
dustry on  the  part  of  the  pupil,  and  to  profound  respect  for 

t  he  teacher,  fhcsc  pajiyri  are  of  great  value  in  affording 
knowledge  of  orthograiihy,  language,  and  literature. 

Landi'd  I'rdpfiii/. — The  tomljs  of  the  Old  and  Middle 
Kingdoms  represent  the  various  operations  of  large  lauded 
estates  in  all  their  complexity.  Such  private  ownership  of 
the  soil,  of  large  tracts,  and  even  of  whole  villages,  seems  to 
have  been  a  survival  from  the  time  when  the  princes  of  the 
nomoi  were  at  the  head  of  the  independent-  districts  which 
collectively  conslitiiteii  Egypt.  A  deciiled  change  is  .seen 
in  the  New  Kingdom  when  the  title  to  all  land  except  that 
attached  to  the  temples  was  vested  in  the  king,  and  when  it 
was  worked  for  the  state  by  slaves  or  let  out  at  an  annual 
rate  per  cent.  The  change  came  about  during  the  Hylcsos 
period  or  in  the  transition  to  the  revived  native  dynasties. 
The  biblical  account  of  Joseph  is  of  interest  in  connection with  this. 

ITouses. — The  dwellings  of  the  common  people  probably 
resembled  those  of  the  fellahin  of  to-day.  being  mud  hovels 
whose  destruction  accounts  for  the  formation  of  the  tells 
which  mark  city  sites.  The  dwellings  of  nobles  and  kings 
were  more  [iretentious,  but  no  remains  have  survived.  The 
only  models  by  which  to  judge  are  some  ancient  sarcophagi 
of  house-like  form,  and  some  mural  representations.  Rec- 

ord has  survived  of  a  jialace  which  stood  300  cubits  squai-e. 
Famdhj. — The  position  occupied  by  woman  was  quite 

extraordinary.  In  the  household  there  was  usually  only  one 
wife,  though  there  might  be  several  concubines  or  female 
slaves.  Actual  polygamy  was  infrequent,  though  the  royal 
harem  often  contained  200  women.  Private  persons  also 
maintained  harems,  the  number  of  inmates  dependhig  on 
the  financial  ability  of  the  individual.  Inheritance  and 
genealogy  were  reckoned  by  the  mother,  not  the  father,  and 

wlule  a  man's  possessions  might  descend  to  his  sons,  the  line 
might  also  pass  through  the  daughter  to  her  sons.  Some- 

times marriages  were  contracted  upon  these  considerations. 

It  was  a  father's  ambition  to  hand  do\vn  his  official  position 
to  his  sons,  and  the  title  of  "  hereditary  prince  "  is  often 
found.  The  practice  of  marriage  with  a  sister  is  met  in 
early  periods,  but  under  the  Ptolemies  it  was  quite  the  rule, 
and  the  marriage  contracts  specified  the  amounts  which  the 
husband  engaged  to  give  annually  to  his  wife  for  family 

purposes. Costume. — There  is  a  constant  development  observable  in 
the  dress  of  the  ujiper  classes.  Royalty  set  the  fashions,  and 
they  were  followed  at  intervals  by  those  standing  on  the 
various  social  levels.  There  was  a  distinction  between  king 
and  noble  and  between  noble  and  plebeian.  The  sira|ile 
aiu'on  bound  about  the  loins  was  always  the  essential  gar- 

ment. To  this  the  king  added  a  lion's  tail  and  the  noble  a 
panther's  skin  during  the  period  of  the  Old  Kingdom.  In 
that  of  the  Jliddle  Kingdom  the  apron  took  a  pointed  tri- 

angular shape  in  front  and  became  longer.  Nest  comes  a 
double  apron,  a  short  one  beneath,  opaque,  and  a  long  and 
transparent  one  outside.  The  priest  continued  to  wear  the 
short  apron,  however,  while  the  king  had  advanced  to  a 
mode  of  dress  which  covered  the  whole  body,  and  was  com- 

plex in  arrangement  and  structure.  That  which  before  was 
holiday  attire  became  the  garb  of  every  day.  The  dress  of 
women  was  more  uniform.  It  consisted  at  first  of  a  close- 

fitting  garment  which  extended  from  the  breasts  to  the  an- 
kles, and  was  fastened  by  straps  over  the  shoulders.  Only 

in  the  latest  periods  were  sleeved  or  sleeveless  mantles  worn. 
Transparent  cloth  was  used  for  female  wear,  as  for  the  outer 
apron  of  males,  but  without  the  inner  garment.  The  dress 
of  peasants  consisted  simply  of  the  apron,  which  in  some 
cases  amounted  only  to  a  band  with  pendant  ends.  These 
simple  articles  were  made  of  papyrus  mats,  leather  or  cloth. 
The  hair  was  worn  short,  but  the  shaving  of  the  head  does 
not  appear  to  have  been  practiced  daily.     Wigs  of  various 
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forms  and  sizes  were  used  as  ceremonial  lieaii-coverinj^s. 
iSpocimens  of  them  are  not  infrequent.  Natural  beards  were 
not  worn  except  by  shepherds  and  similar  persons,  but  an 

artifi<'ial  "imperial"  beard  was  one  of  the  marks  of  royalty 
and  ilivinity  in  the  tomb  representations.  Sandals  of  vari- 

ous sorts  completed  the  costume. 
Recreations. — The  hunting  of  wild  animals  was  by  cours- 

ing with  dogs  and  the  use  of  lasso  and  spear.  The  bow  and 
an-ow  were  seldom  employed.  Fishing  was  with  line  or  net- 
Fowling  was  done  in  tlie  marshy  districts  in  boats,  tlie  weap- 

on used  being  the  boomerang.  Traps  and  nets  were  also 
employed.  Wrestling-matches  and  gymnastic  exercises, 
ball-playing  and  Juggling,  are  often  represented  in  paint- 

ings. Singing  and  music  were  the  accompaniment  of  work 
and  play,  and  at  feasts  music  and  dancing,  performed  by 
members  of  the  harem,  enlivened  the  scene.  The  instru- 

ments used  were  the  flute  and  a  sort  of  whistle,  the  guitar, 
the  harp,  and  lyre,  the  last  two  having  sometimes  nearly 
twenty  strings.  Assistants  beat  time  by  hand-clapping. 
Bow  practice  was  engaged  in  and  a  game  similar  to  quoits 
is  represented,  along  with  other  games  which  can  not  be 
understood  in  tlieir  details.  T-shaped  boards,  divided  into 
squai'es  like  checker-boards,  have  been  found,  but  how  they 
were  used  is  uncertain.  The  children  were  not  forgotten,  for 
the  tombs  have  yielded  specimens  of  their  toys. 

Ooueniment. — When  the  king  was  simply  the  first  among 
equals.  Upper  Egypt  was  divided  into  thirty  administriV- 
tive  departments  of  different  grades,  each  having  its  nom- 
arch  or  governor  who  stood  as  the  leader  in  everything-^ 
chief  judge,  district  chief,  military  commander,  tax  collect- 

or, architect,  treasurer,  etc.  As  judge  he  was  also  the 
priest  of  Mat  (g.  v.),  the  goddess  of  truth.  So  long  as  the 
king  retained  supreme  power  this  arrangement  continued, 
but  upon  the  decay  of  royal  prestige  each  district  chief 
aspired  to  leadership.  This  probably  explains  the  periods  of 
confusion  in  the  history  indicated  by  the  blanks  between  the 
seventh  to  eleventh  and  thirteenth  to  seventeenth  dynas- 

ties. A  new  order  came  in  during  the  period  of  the  New 
Kingdom.  The  nomareh  surrendered  all  his  functions  to 
the  military  official  appointed  by  the  king  to  look  after  his 
interests  and  to  gather  the  taxes  in  kind,  peaceably  or 
forcibly  as  the  case  might  be.  Royal  stewards  and  messen- 

gers, the  "  mouths  "  or  "  speakers  "  of  the  king  appear  as  in- 
termediaries. ■  Some  of  the  more  important  additional  of- 

fices were  those  of  chief  judge,  governor,  b'uilding-raaster, 
treasurer,  overseer  of  granaries,  etc.  (see  above :  Classes). 
The  chief  judge  was  a  man  of  high  standing,  a  prince  or 

noble,  or  perhaps  a  priest.  Beneath  him  were  several  gi'adcs 
in  the  oflfice.  Several  sat  as  a  court,  and  before  them  com- 

plaint was  made,  prosecution  and  defense  heard,  and  judg- 
ment pronounced  or  referred  to  the  king,  according  to  the 

gravity  of  the  complaint.  The  prosecutor  might  be  a  pri- 
vate person  or  a  public  official  with  whom  the  complaint  was 

lodged.  Confessions  were  forced  with  the  bastinado.  The 
severest  punishments  were  the  loss  of  ears  and  nose,  or  death 
by  impaling,  compulsory  suicide,  or  poisoning.  Accounts  of 
trials  are  frequent,  but  no  legal  code  has  survived. 

3Iilitary. — In  the  earliest  periods  there  was  no  standing 
army,  because  of  the  nature  of  the  people  and  of  the  pecul- 

iar organization  of  the  kingdom.  Each  nomos  had  its  own 
militia  and  each  temple  its  soldiers,  who  appear  rather  to 
have  been  police.  This  arrangement  continued  through  the 
Middle  Kingdom.  The  chief  service  rendered  by  the  sol- 

diers in  these  periods  was  to  escort  expeditions  to  the  quar- 
ries of  SvENE  and  Hammamat  {q.  v.),  and  to  the  mines  of 

Sinai  and  Nubia.  They  also  rendered  service  as  laborers. 
The  most  important  military  expedition  undertaken  in  the 
Old  Kingdom  was  that  of  Pepi  (sixth  dynasty)  against  the 
Beduin  of  the  east.  The  army  consisted  largely  of  Ethio- 

pian mercenaries  under  Una,  a  judge-general,  but  it  required 
five  expeditions  to  reduce  the  "  people  dwelling  on  the  sand" 
to  subjection.  (See  Records  of  the  Past.  ser.  2,  vol.  ii.,  p.  1  ff.) 
This  use  of  mercenaries  characterized  the  whole  of  Egyptian 
history.  The  expeditions  of  Amencmha  III.  (twelfth  dy- 

nasty) to  Nubia  mark  the  next  stage  of  foreign  warlike  op- 
erations. A  stele  of  this  period  in  Berlin  mentions  the 

wailing  which  attended  the  visits  of  the  conscripting  officer, 

the  "  military  scribe  "  who  came  "  to  choose  out  the  likely 
youth."  A  new  feature  of  the  period  is  in  the  body-guard 
which  surrounded  the  king,  a  sign  of  a  more  developed 
royalty.  The  long  contest  with  the  Hyksos  educated  the 
warlike  spirit  of  Egypt,  at  least  so  far  as  the  upper  classes 
were  concerned.  The  armies,  however,  appear  to  have  been 
comjiosed  of  mercenaries  in  the  main,  while  conscription  was 

little  employed.  This  practice  became  more  and  more  fixed 
in  later  limes.  A  boily  ol  (roops  employed  during  the  nine- 

teenth dynasty  contained  l,!)00  natives  and  3,100  foreigners. 
At  first  the  forciguei's  were  officered  liy  Egyptians.  A  prin- 

cipal service  required  of  the  soldiery  was  police  duty  as 
gendarmes.  JIadai  was  the  special  name  of  the  bowmen  in 
the  (-)!<!  Kingdom,  and  they  seem  to  have  been  foreigners. 
In  the  New  Kingdom  this  name  became  the  ordinary  des- 

ignation of  "  soldiers."  They  had  their  own  generals  and 
they  played  an  increasingly  inijiorlant  role.  The  chariot 
came  into  use  at  or  after  the  Ilyksos  wars,  and  was  con- 

structed to  contain  two  persons,  driver  ami  warrior.  Border 
garrisons  were  nuiintained  to  the  east  and  south.  The  an- 

cient insignia  of  the  warrior  were  two  f^eathers  on  the  head, 
a  mark  supposed  to  have  been  of  foreign  origin  and  u.sed  to 
denote  foreign  troops.  The  bow  was  also  foreign,  and  held 
in  lower  esteem  than  the  native  weapons — the  spear  and 
shield,  the  ax,  lance,  dagger,  and  sling.  The  earliest  cloth- 

ing of  the  soldier  consisted  of  the  simple  api-on,  and  was 
only  slowly  replaced  by  the  helmet  and  wadded  garments. 
Naval  warfare  was  little  practiced,  though  it  was  necessary 
against  the  Hyksos  on  the  Nile,  and  again  later  against '"the 
inhabitants  of  the  islands."'  whom  Ramses  111.  drove  back 
from  the  Nile  mouths.  Military  scenes  are  reproduced  in 

Rosellini,  Monumenti  dell  'Egitto  :  Mon.  Storici ;  in  Lep- 
sius's  Denkmdler  aus  Agypten  ;  in  Wilkinson,  Ancient 
Egyptians;  Meyer,  Geschichte  des  alten  Agyptens;  and  in 
Erman,  Agypten.  The  details  of  these  scenes  are  of  very 
great  interest  historically  and  as  art. 

Religion. — No  satisfactory  treatment  of  this  subject  has 
appeared,  though  it  was  one  of  the  first  to  awaken  interest. 
The  names  of  the  deities  of  the  pantheon  are  well  known 
and  their  general  characteristics  are  sufficiently  defined,  but 
the  gradations  between  them  and  tlie  conceptions  which 
gave  them  force  are  obscured,  not  only  by  the  most  curious 
inconsistencies,  but  by  the  fog  of  a  mythology  which  is  for 
the  most  part  unknown  to  us.  Religious  conceptions  ex- 

isted during  all  pei'iods,  but  never  a  religion  in  any  true 
sense.  It  is  plain  enough  that  the  differences  in  religious 
belief  and  practice  corresponded  to  the  primitive  condition 
of  the  land,  each  district  having  its  chief  object  of  venera- 

tion. It  was  a  condition  of  Henotheisji  (g.  v.)  out  of  which, 
in  consequence  of  the  closer  contact  produced  by  the  union 
of  the  nonioi  under  a  central  government,  there  grew  up  a 
system  of  national  polytheism,  in  wliieh  the  principal  god 
of  the  capital  gained  pre-eminence.  The  original  deities 
were  objects  of  nature,  but  their  development  was  various 
in  the  different  nomoi.  Onlj'  at  a  later  date  did  gods  ap- 

pear who  represented  abstract  or  cosmogonieal  ideas.  When 
intimate  association  occurred  there  was  a  resultant  con- 

fusion of  attributes  and  names.  The  hegemony  of  the  god 
of  the  capital  contained  in  itself  the  motives  of  monothe- 

ism, but  there  is  no  indication  that  monotheism  was  the 
original  form  of  the  Egyptian  religion  or  that  the  people 

ever  advanced  to  it,  in  sjiite  of  such  phrases  as  "  the  only 
god,"  and  the  like.  When  carefully  examined  these  ex- 

pressions are  found  to  refer  to  the  deity  held  in  special  rev- 
erence in  a  particular  locality,  the  "  city  god  "  or  the  leader 

of  the  local  triad  or  ennead.  Endowed  temples  and  inde- 
pendent priests  of  separate  deities  prove  that  a  determined 

resistance  was  made  to  any  attempt  to  introduce  monothe- 
ism, such  as  is  actually  seen  in  the  case  of  Araenophis  IV. 

See  KuuNATEN  and  ReLioiox,  Compakative. 
Local  Gods. — Ptah  was  the  god  of  Memphis;  Neith.  the 

warhke  goddess  of  Liliyan  Sais  ;  Khnunm  (Chnum)  of  Ele- 
phantine was  the  deity  of  the  cataract  regions:  while  Ne- 

chebt  was  the  protecting  goddess  of  the  south  in  general. 
Min  (Greek,  Pan)  was  the  desert  god.  Osiris  of  Abydos  sup- 

planted the  earlier  deity.  Amon  of  Thebes,  Anubis  of  Ly- 

copolis,  Turn  (Atum)  ""Lord  of  Heliopolis,"  Bast  of  Bubas- tis,  Sebek  of  the  Favuin.  Hathor  of  Dendcrah,  Horus  of 

Etlfu,  Thoth  of  Herinopolis,  IMont  of  Hermonthis— these 
suffice  as  examples  of  deities  which  enjoyed  special  local homage. 

Animal  Forms.— -The  forms  which  many  of  the  deities 
assume  are  grotesque  in  the  extreme.  It  may  be  a  human 
or  animal  shape,  but  more  frequently  it  is  a  mixture  of  the 
two,  the  human  trunk  being  surmounted  by  an  animal 
head.  Thus  Ptah  appears  as  the  Apis-Bull,  Hapi,  Amon, 
and  Khnunm  (Chnum)  as  rams,  Sebek  as  a  crocodile-headed 
man,  Nechebt  as  a  serpent,  Mut  as  a  vulture,  Anubis  as  a 
jackal-headed  man.  Bast  as  a  cat-headed  woman,  Seehmet 
and  Tefnut  as  lion-headed,  Hathor  as  a  cow,  Horus  as  a 
hawk,  or  a  hawk-headed  man,  Thoth  as  an  ibis.     The  Phce- 
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iiix  is  possibly  derived  from  Bcnu  of  Heliopolis,  which  ap- 
pears as  a  heron. 

Oods  of  Nature. — Tn  various  periods  of  the  tiistory  cer- 
tain deities  appear  as  deilicat  ions  of  tlii^  powers  of  nature: 

|{a,  the  sun,  llie  ruler  of  [\u\  worlil,  haviui,'  Ids  sanctuary  at 
Heliopolis,  was  even  in  preldstorie  times  conceived  as  a 

person;  Horus,  the  briufjer  of  li{j;ht,  is  rcjjresenled  in  con- 
flict with  Set,  the  god  of  darkness;  Ha-Harinacliis  was  the 

rising  sun,  Ua-Tuui  the  sun  at  evening.  Thoth  was  also 
worshiped  as  the  moon. 

The  number  of  mi/thologieal  beings,  such  a-sNun  tlie  orig- 
inal ocean,  out  of  wldcli  Ra  proceeded,  is  beyond  number. 

Mat,  the  goddess  of  truth,  represents  a  large  class  which 
symbolized  ahatract  notions.  Deit.iciS  are  also  portraye<l  in 
pairs,  such  as  Qeb,  god  of  earth,  and  Nut,  goddess  of 
heaven,  Shu  and  Tefnut,  Osiris  and  Isis,  Sot-Typhon  and 
Nephthys.  In  these  pairs  is  seen  also  the  family  relation 
which  is  carried  out  in  numerous  ways,  not  without  great 
confusion.  Hathor,  Isis,  Nephthys,  and  Nut  were  daughters 
of  Ka.  Horus  and  Set  were  sons  of  Isis.  Tum  was  begotten 
of  Nu,  the  water-goddess.  Indiotep  (Greek,  Escidapins),  the 
Egyptian  god  of  medicine,  was  son  of  Sechmel,  who  was 
skilled  in  the  same  knowledge.  Comhinations  are  very  fre- 

quent in  tlie  later  periods,  though  that  of  Ha-Tum  is  most 
ancient.  Ra-IIarraachis  has  been  mentioned,  Hor-Nub  was 

the  "golden  Horns"  representing  the  rising  sun.  Amon- 
Ra,  Ptiah-Sokar-Osiris  are  further  examples.  Triads,  con- 

sisting of  father,  mother,  and  son,  were  numerous  :  such  as 
Araon,  Jlut,  and  Khonsu  (or  Chonsu),  of  Thebes ;  Ptah,  Seeh- 
met,  and  Irahotep,of  Memphis;  Sebek,  Hathor,  and  Khonsu 
(or  Chonsu),  of  Umbos.  The  ennead  was  theoretically  a 
triple  triad,  though  frequently  the  number  fell  short,  in 
which  case  it  was  regarded  simply  as  a  divine  court 
patterned  after  that  of  Pharaoh.  As  symbols  of  deities 
two  may  be  mentione{l,  the  obelisk  of  Ra  and  Horns,  and 
the  scarab  of  the  abstract  deity,  Kheper.  For  particular 
concerning  these  deities,  see  separate  articles. 

Future  Life. — Much  of  the  religion  has  its  explanation 
only  in  connection  with  the  future  life.  (See  Metempsycho- 

sis.) When  the  soul  or  "  double  "  (see  Ka)  left  the  body, 
the  latter  was  preserved  with  extreme  care  (see  Mummy)  and 
deposited  in  a  secure  tomb  (see  Mastaba),  for  the  personal 
existence  of  the  disembodied  spirit  depended  upon  the  ab- 

solute preservation  of  the  mummy.  The  future  of  the  in- 
dividual was  determineii  by  a  judgment  whicli  is  represented 

as  a  weighing  of  the  heart  by  Horus,  who  counterbalances  it 
with  the  symbol  of  the  truth.  Mat,  the  god  of  truth, 
watches  the  operation,  and  Thoth,  scribe  of  the  gods,  registers 

the  result.  The  Hall  of  Justice  and  the  forty-two  "  asses- 
sors "  play  also  an  important  part,  though  the  wdiole  is  too complicated  to  be  rehearsed  here.    See  Rituai^  ov  the  Dead. 

Mytholoyy. — In  the  earliest  periods  specific  beliefs  as  to 
their  nature,  qualities,  and  powers,  clustered  about  the  in- 

dividual deities,  but  these  did  not  become  a  true  mythology 
till  the  amalgamation  of  variant  views  under  the  influence 
of  the  national  union  of  the  nomoi.  The  confusion  whicli 
resulted  would  naturally  lead  to  attempts  at  harmony,  and 
thence  grew  up  myths  whose  otRce  was  reconciliation.  But, 
as  intimated  above,  little  is  known  of  the  mass  of  this  my- 

thology. Its  extent  must  have  been  great  if  one  may  judge 

by  the  allusions,  such  as  "  Isis  in  the  marsh  "  and  "  Horus, 
avenger  of  his  father,"  which  abound  in  every  religious  text. A  study  and  compilation  of  the  entire  material  is  an  essential 
to  a  scientific  study  of  the  religion,  but  as  yet  no  collection 
has  been  attempted. 

The  myths  that  are  best  known  are  the  account  of  the 
destruction  of  mankind — Brugseli,  Die  neue  Weltordnung 
nach  Vernichtuiui  des  sundigen  3Ienschengeschlechte,s  (Ber- 

lin, 1881) ;  Lefebure,  Tombeau  de  Seti  I. ;  Tombeau  de 
Bamses  TIL ;  Destruction  des  hommes ;  Naville,  Transac- 

tions of  the  Society  of  Biblical  Archmology,  iv.,  p.  1  ff.,  viii., 
412  ff. ;  Wiedemann,  Religion,  p.  33  ff.  The  myth  of  Ra  and 

Isis — Wiedemann,  Religion,  p.  29  ff. ;  Erman,  Agypten,  p. 
35fl  ff.  The  myth  of  Ilorus— Naville,  Mythe  d' Horus ;  Wie- 

demann, Religion,  p.  38  ff.  The  myth  of  Isis  and  Osiris  and 
of  tlie  conflict  of  Ibirus  and  Set  as  iireserved  by  Plutarch, 
Morals,  pp.  1-71  (IJulin  edition),  is  of  great  interest. 

Chronology. — It  is  difficult  to  construct  for  Egypt  what 
the  Egyptians  never  made  for  themselves.  No  trace  of  the 
use  of  a  fixed  era  has  been  found.  Time  was  reckoned  in 

the  years  of  the  reigning  sovereign,  and  with  each  the  num- 
bering began  afresh.  But  even  this  method  is  only  partially 

carried  out.  Annals  in  the  sense  in  which  they  were  recordei) 
by  the  Assyrians  were  never  systematically  written,  so  far 

as  extant  documents  show.  The  royal  papyrus  at  Turin 
might  have  furnished  a  vahiabhi  guide  had  it  not  been  shat- 

tered beyond  repair.  The  lists  of  Manetho  (q.  v.)  are  valu- 
able, but  t  hey  have  been  preserved  in  such  fragmentary  and 

contradictory  shape  by  Eusebius,  Josephus,  Africanus,  and 
others,  as  to  have  lost  much  of  their  usefulness.  They  furnish, 
nevertheless,  the  only  practicable  way  of  locating  historical 
events  by  dynasties.  In  terms  of  our  era  only  the  latest 
dates  can  be  fixe<l  accurately  :  e.  g.  Necho,  609-595  B.  c. ; 
Shishak  about  930  B.  c. ;  Ramses  II.  in  the  thirteenth  cen- 

tury, and  Thothnies  III.  possibly  in  the  fifteenth  century 

B.  c.  Anienemha  I.  is  variouslv  put  at  2130.  23H0  and  2466"; Khufu  (Cheops,  Supliis)  at  2830  (Mever),  3124  (Lepsius).  3766 
(Brugseh) ;  while  Menes  isjiut  at  44bO(Brugsch),  3892  (Lcp- 
sius),  5613  (Unger),  5004  (Mariette),  5867  (Chami.ollion),  and 
5650  (Wiedemann).  Each  of  these  estimates  is  as  little 
capable  of  proof  as  the  others.  The  immense  differences 
are  due  to  the  various  theories  touching  contemporary  dy- 

nasties, a  problem  of  exceeding  difficult  y.  1 1  seems  probable, 
however,  that  Manetho  gives  in  his  list  only  the  legitimate 
rulers,  and  has  passed  over  in  silence  those  whose  claims 
were  ill  founded. 

General. — Of  the  development  of  the  Egyptian  kingdom 
and  of  the  conditions  which  preceded  the  reign  of  Menes, 
the  first  king,  the  inscriptions  tell  nothing.  Manetho  speaks 
of  gods,  demi-gods.  and  sovereigns  from  Thinis  and  Mem- 

phis, while  the  royal  papyrus  at  Turin  enumerates  beings 

called  "  Followers  of  Horus,"  as  the  precursors  of  Menes. 
These  beings  of  course  were  mere  myths.  It  has  been 
claimed  that  traces  of  a  stone  age  are  found  in  Egypt,  Ijut 
|)roof  is  still  lacking,  since  the  remains  thus  far  found  can 
be  assigned  to  historical  times.  At  the  opening  of  their 
history  the  Egyjjtians  seem  to  have  stood  on  about  the  same 
level  as  the  present  inhabitants  of  the  Somali  coast,  so  far 
as  dress  was  concerned,  but  otherwise  they  were  possessed 
of  an  ancient  culture  which  presupposes  a  long  period  of 
development.  The  kingdom  of  Menes  was  already  organ- 

ized as  fully  as  that  of  the  later  kings,  the  main  difference 
being  only  in  its  extent. 

The  data  of  the  early  history  of  Egypt  are  mainly  isolated 
facts,  statements  of  the  exploits  of  various  kings  and  private 
persons.  A  connected  history  of  native  origin  does  not 
exist.  The  Turin  papyrus  and  Manetho  are  often  in  con- 

tradiction with  the  monuments.  The  lists  of  kings  at  Aby- 
dos  (see  Memnoxium)  give  only  a  selection,  though  the  tablet 
of  Seti  I.  contains  76  names  and  that  of  Ramses  II.  18  names. 
The  list  of  Saqqarah  comprises  42  names.  It  is  upon  such 
a  basis  as  this  that  the  framework  of  Egyptian  history  and 
chronology  has  been  formed,  supplemented  by  many  in- 

scriptions, which  supply  an  immense  amount  of  bombastic 
(ihrase  of  a  laudatory  character,  combined  with  a  vanishing 
modicum  of  historical  information.  The  gaps  in  the  list 
and  the  Oriental  habit  of  glossing  over  defeat  and  internal 
dissension  have  left  us  with  a  very  fragmentary  notion  of 
the  chronology  of  the  people  who  possessed  the  most  ancient 
known  culture  of  the  world. 

On  page  15  is  a  list  of  the  Egyptian  dynasties,  compiled 

mainly  from  Wiedemann's  history,  showing  the  order  of  the 
dynasties,  the  names  by  which  they  are  known,  the  number 
of  kings  in  each  according  to  various  authorities,  the  length 
of  the  dynasties  according  to  Manetho,  and  the  names  of 
some  of  the  principal  kings. 

Old  Kingdom. — No  inscriptions  have  survived  from  the 

first  three  dynasties,  though  the  "  step-pyramid  "  of  Saq- 
qarah is  ascribed  to  Uenephes  (Egyp.,  Ata),  the  fourth  king 

of  the  first  dynasty,  and  some  statues  of  functionaries  of  the 
time  have  been  preserved.  Of  Menes  iq.  v.),  the  first  king, 
little  is  known  except  that  he  hailed  from  This  (i.  e.  Thinis) 
in  Upper  Egypt,  and  founded  Memphis.  The  lists  of  kings 
given  by  Jlanetho  are  fairly  confirmed  by  the  monuments 
of  following  times.  With  the  fourth  dynasty  contemporary 
records  begin  to  appear  in  the  tombs  (see  Mastaba)  and 
pyramids  of  Gizeh  and  Saqqarah,  built  by  Snofru  (Manetho, 
SoRis,  q.  v.),  Khufu  (Cheops ;  Manetho,  Suphis  (q.  v.),  Chef- 
ren  (Chafra,  Kliafra),  and  Menkara  (Mvcerinus,  q.  v.)  for 
themselves  and  their  nobles.  From  the  tombs  a  knowledge 
of  the  life  of  the  times  is  derived,  and  in  the  execution  of 
the  scenes  depicted  there  is  evidence  of  a  developed  artistic 
sense.  The  long  reigns  of  these  kings  were  employed  in 
building  these  and  other  structures  in  all  parts  of  the  laud. 
An  unpublished  papyrus  at  St.  Petersburg  tells  of  an  in- 

vasion of  the  Delta  by  Asiatics  in  the  time  of  Snofru,  which 
led  to  the  building  of  the  fortifications  on  the  isthmus  at 
tlie  avenues  of  approach.     See  Shuk. 
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LIST OF   THE EGYPTIAN    DYNASTIES. 

tiamex 

NUMBER  OF  KINGS. 
LENGTH 

IN  YEARS. 

Order. 

Muifltho. 
AbydoB. 

Turin. 
Saqqarmb. 

Monu- 

ments. 
Muelbo. 

I Thinite   8 
9 
9 
8 
9 
6 

70-1 

27 

17  • 

ir 

ibJ 

8 
60 

16 6 

3 
4 
I 
3 
6 
8 
1 

5-6 
3 
3 

8 
5 
5 
6 
8 
5 

19 
7 

7 
6 
7 
2 
4 
1 

;; 

3 

2 
6 
7 
4 
8 
4 

4 
2 
3 
6 
6 
5 

253 

302 

214 

848 
203 

i46 

409  » 

185 
43 

160 4.'-,3  • 

484' 

260 
251 

?    • 

848' 

191 » IS-i  • 

130 

120 

44" 

6" 

44" 

131  '  = 

120 
6 

■30'* 

9  16 

27 
275 

411 

Menes. 

II. 
Ill 

IV 
Snofru,  Khufu,  Khafra,  Menkara. 

V. 
VI 

Elephaiitinfi   Unas. 
Teta,  Pepi  (Phios),  Pepi  (Phiops),  Queen  Nitocris. 

VII 
VIII 

13 

IX. 
X. 

XI. 
XII. 

XIII. 

XIV 

Heracleopolite   
Heracleopolite   
Theban   
Diospolite   
Theban   
Xoite       .            

Amenemha  I.-IV. ;  Usertasen  I.-IV. 

XV 
XVI 
XVII. 
XVIII 

Theban   
Ahmes  I.;  Amenophis  I.-IV.;  Thothraes  I.-IV.;  Hatasu. 

XIX. 6 

12 

5 
9 
3 
1 
3 
6 
6 
1 
5 
3 

XX 
Ramses  III. 

XXI. 
XXII 

Tanite.   HerHor. 
Sbishak  ;  Osorkon. 

XXIII 
XXIV Saite                     ..   . 
XXV. 
XXVI. 
XXVII 

Ethiopian   
Saite   

Sabaka  ;  Tirhaka. 
Psaminetichus  I. ;  Necho  ;  Hophra. 

XXVIII 
XXIX 
XXX Nectanebo  I. -II. 
XXXI. 
XXXII. 
XXXIII. 

Persian   
Macedonian   

XXXIV 30  B.  C.-381  A.  D. 

^  See  separate  articles. 
2  70  kint^s  in  TO  days  ;  another  version.  5  kings  in  75  years. 
=  Or  4  kings  in  100  years  ;  Dynasties  VII. -XI.,  a  dark  period,  information uncertain. 
*  Or  Bubastite,  153  years,  in  another  version. 
^  Also  piven  as  184  years. 
«  Africanus  sives  4:5  kin^s  in  151  years. 
'  Josephus,  17  kings  ;  Africanus,  263  years. 

^  .\f  ricanus  gives  209  years  ;  the  monuments  107. 
*  ?  178  years  :  monuments,  142. '"  Africanus,  89  years. 
"  Monimients,  6  ;  Syncellus,  44  years. 
^^  Africanus,  40  ;  monuments,  38+  years. 
"  Figures  vary  from  124  to  143^  years. 
'*  Monuments  show  35+  years. 
'5  Syncellus,  16  years. 

During  this  period  and  the  following  changes  occurred  ; 
art  lost  its  primitive  simplicity  and  freshness,  taking  on  a 
stereotyped  form,  which  was  an  object  of  imitation  in  later 
times.  Under  the  last  king  of  the  fifth  dynasty,  Unas  (Ma- 
netho,  Obnos,  q.  v.),  the  practice  of  inscribing  the  chambers 
of  the  pyramids  began,  which  was  continued  under  the  sixth 
dynasty  by  Teta  (Othoes,  of  Manetho),  Pepi  I.  (Phios),  and 
Pepi  II.  (Phiops).  Toward  the  end  of  the  reign  of  Pepi  I., 
third  king  of  the  sixth  dynasty,  a  most  notable  ruler,  whose 
monuments  extend  from  Tanis  to  Denderah,  a  decentraliza- 

tion seems  to  have  begun.  Memphis  was  no  longer  the 
necropolis  of  the  whole  land,  but  Abydos,  where  myth  lo- 

cated the  grave  of  Osiri.s,  sprang  into  prominence  never  to 
be  displaced.  Many  other  resting-places  for  the  dead  were 
also  sought  out.  Nearly  all  that  is  known  of  this  period  and 
that  of  the  following  two  kings  is  derived  from  a  long  in- 

scription of  Una.  a  contemporary  noble  already  mentioned. 
Pepi  II.,  the  fiftli  king,  waged  war  with  the  Bednin  (see 
above)  and  defended  the  mines  of  Sinai,  which  liiid  been 
previously  worked.  Queen  NiTocms  (g.v.)  closed  the  dynasty. 
Thence  till  the  eleventh  dynasty  there  is  a  long  period  of 
darkness,  but  the  interval  seems  to  have  been  filled  up  with 
the  gradual  development  of  the  power  of  the  nomarchs,  till 
finally  in  the  eleventh  Theljes  stood  forth  in  the  lead.  In 
this  period  the  ancient  religion  and  writing  underwent 
change,  for  in  the  twelfth  dynasty  many  new  forms  appear. 
Thebes  became  the  chief  city,  and  maintained  its  position 
for  ages.  It  was  from  Thebes  also  that  the  later  opposition 
came  whicli  ended  in  tlie  expulsion  of  the  Hyksos  after  the 
next  dark  period  in  the  history.  In  each  case  the  country 
must  have  gone  through  troublous  times,  and  while  the 
names  of  many  kings  are  known,  they  are  incapable  of 
chronological  arrangement.  The  eleventh  dynasty,  how- 

ever, was  a  period  of  renaissance,  though  it  was  rude  com- 
pared with  what  precedeil.  Changes  are  seen  in  the  stehc 

and  in  the  sarcophagi,  while  tlie  hieroglyphs  arc  clumsy. 
The  princes  of  the  time  were  obscure,  but  the  power  of  rulers 
was  growing,  and  in  the  following  dynasty  (twelfth)  it  was 
fully  exerted  under  the  Usertasens  (g.  v.)  and  Amenemhas, 
so  that,  from  being  limited  to  the  Thebaid,  these  kings 
reached  out  to  Ethiopia  and  Syria,  acquiring  the  former  by 
conquest,  while  trade  opened  friendly  relations  with  the 
East.  The  state  was  reorganized  and  placed  on  a  firmer 
footing  and  in  wider  relations  than  ever  before.     For  tlie 

first  time  the  nation  entered  upon  foreign  conquest,  the 
territory  conquered  being  that  south  of  the  first  cataract  as 

far  as  S'cmneh  and  Kumneh  (see  Halfa,  WADi),wliere  User- tasen III.  placed  fortresses  to  guard  the  new  frontier.  At 
home  temples  were  erected  at  various  places,  and  tombs 
were  excavated  from  the  rock  at  Beni  H.asan  and  SiUT  (g.v). 
Some  colossi  at  Tanis  and  Abydos  come  from  the  same 
source.  Prom  Amenemha  III.  proceeded  an  undertaking 
which  required  great  engineering  skill,  the  construction  of 
Lake  Moeris  (q.  ■(>.),  in  the  Fayuni,  excavated  as  a  reservoir 
for  surplus  water  to  be  used  for  irrigation  in  seasons  of  low 
Nile.  The  dynasty  lasted  160  years,  its  kings  were  regarded 
as  ideal  rulers,  and  its  language  and  orthography  were  class- 

ical models  for  after  ages. 
But  this  iicriod  was  as  an  oasis  in  the  desert.  In  times 

following,  till  the  close  of  the  seventeenth  dynasty,  there 
mu.st  have  been  great  commotion  and  internal  unrest.  The 
monuments  are  few,  though  the  names  of  rulers  who  must 
be  assigned  to  this  interval  number  upward  of  1.50.  The 
state  was  in  a  weakened  condition,  offering  itself  an  easy 
prey  to  the  invading  HvKSOS  (g.  v.).  Concerning  these  people 
little  is  known  ;  they  left  few  traces  of  themselves  in  build- 

ings and  monuments  to  tell  their  story.  The  length  of  their 
stay  is  unknown,  only  that  they  were  worshipers  of  Sutech 
ig.  v.),  and  that  their  strongholds  were  Avaris  (see  Pelusium), 
San  (see  Tanis),  and  Bubastis  (see  Pi-Beseth).  They  threw 
the  country  into  still  greater  confusion,  but  seem  to  have 
been  content  for  the  most  part  to  remain  quietly  within 
their  strong  places  in  the  Eastern  Delta,  and  to  receive  triliute 
from  the  vassal  Egyptian  princes.  But  civilization  was  not 
dead  even  under  the  weight  of  this  barbarian  oppression,, 
and  in  the  seventeenth  dynasty  it  began  again  to  appear. 
The  tombs  at  GuRNAH  (g.  v.)  testify  that  an  organized  state 
existed,  and  it  is  evident  that  the  native  kings  were  in  con- 

trol at  least  as  far  north  .as  Thebes.  The  cause  of  the  out- 
break which  ended  in  the  expulsion  of  the  Hyksos  hordes  was 

religious.  Apepi.the  Hyksos,  demanded  of  Ka-sekenen,  the 
"  prince  of  the  southern  city,"  Thebes,  that  he  renounce  the 
worship  of  Amen-Ra  and  adopt  that  of  Sutech.  A  refusal  led 
to  war,  which  became  aggressive  on  the  part  of  the  Thebans 
till  it  developed  into  a  struggle  for  supremacy  lasting  for 
years.  It  was  brought  to  a  successful  close  by  Alimes  I.,  the 
first  king  of  the  eighteenth  dynasty,  wlio  in  his  third  cam- 

paign not  only  drove  the  Hyksos  from  their  last  stronghold,. 
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Avaris.  but  pursiiod  tlieiii  into  Palestine.  In  so  doing  lie 
operu'il  a  new  epiicli.  Whereas  before  Kffypt  bail  been  self- 
contained,  eonliMit  to  remain  witliin  its  nortlicrn  borders, 
and  only  advancing  in  conqncst  toward  the  sowlh,  now  the 
roa.d  to  Asia  becaini^  familiar,  and  the  age  of  conipiest  began. 
With  surprising  rapi<lity  she  became  a  warlike  nation,  and 
soon  carried  her  arms  to  the  Euphrates  and  to  the  Sudan. 
Mementos  of  the  northward  movement  are  seen  in  the  in- 

troduction of  th(i  worship  of  Baal  and  Astarte,  and  in  the 
use  of  many  foreign  names. 

Following  are  some  of  the  principal  events  of  the  dynasty. 
Ainenophis  L,  the  third  king,  subdued  the  Libyans  at  the 
west  of  the  Delta.  Thothmes  I.,  his  successor,  marched 
southward  to  the  third  cataract  in  his  first  campaign,  and 
Cush  became  an  Kgyjjtian  province  under  a  special  governor, 
who  was  a  person  of  prestige  at  court.  His  second  expedi- 

tion took  him  through  Palestine  and  Syria  to  the  Euphrates, 
on  who.se  farther  bank  he  erected  a  monument  to  reconl  his 

prowess.  lie  was  followed  by  'riiothnics  II.,  IIatasu  (q.  v.), 
and  TiioTDMES  III.  (g.  i'.),  all  his  children,  but  by  different 
wives,  the  mother  of  Thothmes  III.  not  being  of  royal  blOod. 
Hatasu  is  noteworthy  for  the  expedition  which  she  fitted 
out  to  bring  incense,  wood,  animals,  such  as  the  cynoceph- 
alus,  or  dog-headed,  ape  or  baboon,  etc.,  from  the  land  of 
Punt  (g.  v.).  Tlie  record  is  preserved  in  stone  in  the  temple 
walls  at  l)er-el-I5ahari  (see  Theues),  with  pictured  details  of 
great  interest.  But  it  was  under  Thothmes  III.  that  Egypt 
gained  its  greatest  extension  of  power.  Fifteen  expeditions 
made  him  master  of  the  lands  west  of  the  Euphrates  and 
south  of  Anianus.  In  his  first  he  marched  unresisted  to 
Megiddo,  and  there  overthrew  his  allied  foes.  In  his  sixth 
he  overcame  the  ITitlitcs,  who  first  apiiear  during  his  reign, 
and  captured  their  chief  city,  Kadesh.  In  the  Sudan  he  was 
also  active.  By  a  remarkable  chance  liis  mummy  has  been 
preserved  to  us.  The  two  following  kings  held  their  own, 
but  Amenophis  IV.  scattered  the  seeds  of  internal  discord 
when  he  undertook  to  supplant  the  current  solar  religion 
by  a  novel  and  monotheistic  phase  of  the  same.  He  dis- 

carded his  earlier  name,  which  was  tainted  with  the  name 
of  Amon,  and  chose  a  new  name  compounded  with  n/e«,  the 
title  of  the  sun-disk,  Khunaten  (q.  v.).  For  similar  reasons 
he  left  the  earlier  residence  of  the  kings,  and  established 
himself  at  Tell  el-Amarna  (q.  v.).  His  relations  with  the 
Semitic  races  of  the  East  have  been  revealed  by  the  clay 
tablets  found  at  Amarna.  Not  long  after  his  death  his  city 
w;xs  destroyed,  and  the  anti-reform  movement  triumphed, 
through  the  efforts  of  the  priests. 

With  the  nineteenth  dynasty  the  old  status  was  restored, 
and  after  a  brief  interval  the  policy  of  conquest  was  again 
adopted.  Conditions  in  Palestine  and  Syria  had  changed. 
The  kingdom  of  the  Hittites  had  become  consolidated  and 
powerful.  Set:  I.  {q.  v.).  the  first  king,  claimed  to  have 
overcome  thera,  but  his  victory  is  doubtful,  to  say  the  least. 
It  is  true,  however,  that  he  overthrew  the  Libyans  and  their 

allies  from  the  "  islands  "  of  the  sea.  Ramses  II.  {q.  v.),  his 
successor,  made  several  expeditions :  in  his  first  year  through 
Palestine,  in  his  fifth  year  as  far  as  Kadesh  on  the  Orontes, 
and  finally  in  his  twenty-fifth  year  he  made  a  treaty  of 
peace  with  the  Hittite  king,  and  took  his  daughter  to  wife. 
This  treaty  lasted  through  his  long  reign,  and  probably  till 
the  fall  of  the  Hittites  at  the  hands  of  the  hordes  of  the 

north,  the  "  inhabitants  of  the  islands,"  whoever  they  may 
have  been.  During  the  long  reign  of  sixty-six  years  of 
Ramses  II.  Egypt  saw  many  changes.  It  has  been  estimated 
that  half  of  the  buildings  in  Egypt  bear  his  cartouche.  This 
leaves  out  of  account,  however,  his  constant  practice  of 
usurping  monuments  by  replacing  earlier  royal  names  with 
his  own,  usually  in  so  slovenly  a  manner  that  it  is  quite 
possible  to  read  the  original  characters.  Nevertheless, 
genuine  remains  are  found,  from  his  colossus  at  Tanis  to 
the  rock-cut  tombs  of  Abu-Simbel  (see  Ipsambul)  in  Nu- 

bia— indications  of  his  amazing  power.  JVIeneptah  {q.  v.), 
his  son,  confined  his  attention  to  the  Libyans  on  the  west, 
and  overthrew  them  in  his  fifth  year,  though  they  returned 
under  his  successors.  During  his  reign  proliably  occurred 

the  Exodus  {q.  v.)  of  Israel,  indicating  a  weakened"  condition of  the  land,  which  continued  under  Seti  II.  and  lasted  for 

years. 
The  twentieth  dynasty  opened  with  Riimses  III.,  who 

reigned  thirty-two  years.  He  worked  the  mines  of  Sinai 
and  tradeil  with  the  south.  The  Libyans  who  had  settled 
as  far  south  as  Memphis  were  driven  out,  and  in  his  eighth 
year  he  gained  a  victory  over  unknown  races  called  "the 
people  of  the  noi-th,  in  their  islands,"  who  appear  to  have 

subdued  the  Hittite  kingdom  and  to  have  atlvaiiced  by  land 
and  water  against  Egypt.  Jt  is  probable  that  these  were 
(he  people  who  later  appear  as  mercenaries,  and  who  finally 
grew  to  be  a  dangerous  power  in  the  land.  The  remainder 
of  this  ltam(!.sside  dynasty  (Ramses  IV.-XIIl.)  was  weak; 
the  sovereigns  were  the  tools  of  priests  and  mercenaries  by 
turn,  till  the  priest  dynasty  (the  twenty-first)  of  Hebiior 
iq.  v.,  Manetho,  Smendes)  and  Pinotera  (Manetho,  Psusenes 
usurped  the  throne.  Our  main  ind<-btedness  to  those  sover- 

eigns is  in  the  fact  that  they  hid  the  remains  of  their  great 
predecessors  so  thorougldy  thai  they  riMuained  in  a  rocky 
chamljer  at  Der  el-Bahari  undiscovered  till  1881.  During 
these  periods  of  weakness  the  Libyan  power  was  <leveloping 
again,  and  under  .Sheshonk  I.  (Bib!.,  Siiishak,  q.  v.)  and 

OsoRKON  {q.  V.)  of  the  twenty-second  dynasty,  about  D-'iO 
B.  c,  it  so  dominated  Egypt  that  even  the  governors  of 
cities  and  the  high  priests  at  Memphis  and  Thebes  were 
Libyans.  The  adherents  of  the  royal  jjriesthood  fled  to 
Ethio]iiH  and  there  fouiiiled  an  Egyptian  kingdom  with 
Napata  ig.  V.)  as  its  capital,  and  with  the  priests  of  Amon 
in  actual  power.  This  kingdom  continued  through  the  two 
following  dynasties,  twenty-third  and  twenty-fourth.  Dur- 

ing the  earlier  the  Ethiopian  Pianchi  conquered  Egypt  as 
far  as  Menij)his;  the  later,  consisting  of  one  king,  the  Boc- 
choris  of  the  Greeks,  was  overthrown  to  make  room  for  the 

Ethiojiian  (twenty-fifth)  dynasty  under  Sabaka  (q.  r.)  in  716 

B.  c.  With  Sabaka,  who  is  supposed  to  have  been  the  "So" 
of  the  Bible,  and  with  Taharka  (Bibl.,  Tirhakah,  a.  v.),  the 
Hebrews  had  relations  of  confederation,  as  also  with  Necho 

{q.  V.)  and  Apries  (Manetho.  L'aphris :  Bibl.,  Hophra,  q.  v.) 
of  the  following  (twenty-sixth)  dynasty  (see  below).  The 
efforts  at  foreign  conquest  put  forth  by  those  kings  came  to 
nothing  in  the  face  of  superior  power,  but  at  home  there  was 
peace  tor  about  138  years.  During  this  time  Psemtik  I. 
(Greek,  Psammetichus.j.  v.)  built  in  many  parts  of  the  land  ; 
efforts  were  made  to  establish  commerce  in  new  regions,  and 
under  Necho  a  fleet  circumnavigated  Africa.  The  estab- 

lishment of  Greek  colonies  in  the  Delta  at  Naucratis  and 

Daphnae  was  also  promoted,  but  with  results  which  in  the 
long  run  were  detrimental  to  the  ancient  order  of  things.  In 
the  earlier  contests  with  Assyria  the  confederations  came  to 
naught,  and  finally  f^ssarhaddon  conquered  the  land  as  far 
as  Thebes,  making  Egypt  an  Assyrian  province  from  662- 
654  B.  c.  With  the  aid  of  Greek  mercenaries  Psammeti- 

chos  I.  expelled  them,  and  endeavoi-ed  to  restore  the  land  to 
its  former  greatness,  introducing  the  titles,  language,  writ- 

ing, and  art  of  the  old  kingdom.  It  was  a  period  of  renais- 
sance, but  in  the  nature  of  things  it  could  not  be  permanent. 

The  rising  Persian  kingdom  threatened,  and  when  Cam- 
byses  in  525  B.  c.  met  Psammetichos  III.  at  Pelusiuin,  a 
single  battle  sufficed  to  overthrow  him.  The  Persian  rule 
continued  till  400  B.  c.  amid  numerous  popular  uprisings, 
incited  by  members  of  the  ancient  royal  line  who  maintained 
an  independent  existence  in  the  marshy  lands  of  the  Delta. 
The  Persian  power  became  weakened,  and  was  finally  over- 

thrown. Thence  nearly  till  the  arrival  of  Alexander  the 
Great  in  332,  the  twenty-eighth  to  the  thirtieth  dyna.sties  held 
sway,  having  with  Greek  aid  broken  the  Persian  yoke.  The 
most  famous  of  the  rulers  between  400  and  332  B.  c.  was 
Nectanebo  I.  (q.  v.)  of  the  thirtieth  dynasty,  who  not  only 
successfully  held  his  own  against  the  Persians,  but  also  pur- 

sued the  arts  of  peace  at  home,  buUding  and  repairing 
temples  throughout  the  land.  With  Nectanebo  II.  in  345 
B.  c.  the  native  rulers  ceased,  when  after  a  valiant  but  ill- 
advised  campaign  he  fled  to  Ethioyiia  with  such  treasures  as 
he  could  gather  hastily,  leaving  Egypt  to  become  again  a 

Persian  satrapy  for  a  brief  space.  This  triumph  was  short- 
lived, and  in  332  Alexander  the  Great  was  haUed  as  the  de- liverer of  Egypt. 

Under  the  Ptolemies  (I.-XVl.)  Egypt's  old  commanding 
position  was  lost,  but  it  began  to  assume  a  place  of  impor- 

tance as  an  intellectual  center.  Old  temples  were  renewed 
and  new  ones  were  built.  This  period  gave  us  the  historical 
work  of  ̂ Manetho  and  the  Septuagiut  version  of  the  Scrip- 

tures, while  about  the  wcjnderfiU  library  of  Alexandria  there 
grew  up  a  class  of  men  distinguished  by  their  love  of  letters 
and  science. 

After  the  death  of  Cleopatra,  Egypt  became  a  Roman 

province  governed  by  prefects.  The  ancient  religion,  writ- 
ings, and  customs  were  conserved,  and  the  priests  preserved 

the  ancient  fiction  of  Pharaohs,  sons  of  Ra,  the  sun-god. 
Even  Decius,  250  a.  d.,  appears  as  a  Pharaoh  after  Egypt 
had  become  Christian.  But  so  far  as  power  and  national 

feeling  were  concerned  Egypt  was  dead.     The  Roman  em- 
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pcror.s  vvnite  tlicir  names  in  hieroslvphips  nnilcr  a  wrctahoJ 
(irthogriipliy  and  tlu'V  built  temples,  but.  tliis  was  pmliably 
us  an  expeiiient  for  Imkling  the  people  in  a  mure  (piict  sub- 

jugation. While  )ioli(ieal  death  hail  come,  infclleeliial  life 
revived  under  tlie  intlueneeof  Christ  iauily,  and  lor  eenluries 
its  influence  was  felt  in  the  world  of  Christian  tlioughl. 
The  edict  of  Theodosius  in  881  A.  n.  nialiing  Christianity 
the  religion  of  Egypt,  marked  t  he  annihilation  of  the 
ancient  regime,  whose  only  reniiinscencc  was  the  Coptic 
language  which  became  the  vehicle  of  Christian,  espec- 

ially Gnostic,  thought  and  the  speech  of  divine  service.  See 
Coi'TS,  Coptic  Chubch,  and  Coptic  Language  and  Litkra- 
TUUE. 

Eijypt  and  /lie.  Bible. — The  references  to  Egypt  found  in 
the  Hebrew  Scriptures  evince  an  intimate  aciiuiiintance  with 
local  conditions.  An  interesting  que.stion  arises  in  connec- 

tion with  this,  which  has  not  received  investigations,  viz., 
the  exact  periods  to  which  these  correspondences  point,  since 
the  results  of  such  an  inquiry  would  throw  light  upon  tlie 
time  when  the  Hebrew  writings  were  composed.  With  re- 

gard to  natural  [ihenomena  there  is  substantial  agreement. 
On  the  basis  of  these  some  of  the  plagues  have  been  ex- 

plained. (See  Plagues  of  Egypt.)  References  to  agriculture 
and  manufactures  are  true  of  nearly  all  periods,  as  are  also 
those  to  customs.  The  biblical  name  of  the  kings  in  the 
earlier  periods  is  uniformly  Pharaoh  (see  above),  giving  no 
hint  as  to  the  identity  of  any  individual  and  rendering 
identification  on  any  mutual  basis  impossible.  The  geo- 

graphical names  mentioned  in  Scripture  are  nearly  all  large 
and  well-known  cities,  except  some  connected  with  the 
Exodus  of  the  Israelites  (see  Exodus),  such  as  Pithoni, 
Goshen,  Etham  or  Shur,  Migdol,  etc.  Kamscs,  the  second 
store-city  built  by  the  Israelites,  still  awaits  identification, 
unless  it  is  the  same  as  Tanis,  which  occasionally  bears  the 
name  of  Pi-Ramses.  Syene,  Hanes,  No-Amon,  Noph,  On,  Pi- 
Beseth,  Tahpanhes,  Zoan,  and  probably  Sin,  are  well  known. 
(For  further  particulars,  see  separate  articles.)  The  dis- 

covery of  Pithom  {cj.  v.)  by  Naville  in  1888  was  of  immense 
importance  in  fixing  the  early  stages  of  the  route  of  the 
Exodus. 

All  effcjrts  to  find  mention  of  the  Hebrews  on  the  Egyptian 
monuments  or  other  records  have  failed.  But  the  Hebrew 
Scriptures  contain  many  historical  references  to  Egy|it  and 
her  kings.  The  dates  of  the  entry  of  Abraham  anil  Joseph 
are  absolutely  unknown,  and  traditions  are  wortlilcss.  The 
period  of  the  sojourn  of  the  Hebrews  is  passed  over  in  silence, 
and  it  was  only  by  approxinuition  that  the  conclusion  was 
reached  that  Ramses  II.  was  the  Pharaoh  of  the  ()ppression 
and  iMeneptah  the  Pharaoh  of  the  Exodus,  conclusions  won- 

derfully confirmed  by  the  discoveries  at  Pithom.  Solomon 
married  the  daughter  of  a  Pharaoh,  unnamed  (1  Kings  iii. 
1),  and  Iladad  the  Edoraite  fled  to  another,  also  unidentified 
(1  Kings  xi.  17,  18).  Shishak  {q.  >'.,  see  also  above)  is  the 
first  king  mentioned  by  name,  and  to  him  Jeroboam  fled 
(1  Kings  xi.  40 ;  xii.  2 ;  2  Chr.  s.  2).  The  same  Pharaoh 
conquered  Rehoboam  and  took  Jerusalem,  apparently  with- 

out a  struggle  (1  Kings  xiv.  2.5).  He  celebrated  his  victory 
on  the  wall  of  the  temple  of  Amon  at  Karnak.  The  identity 

of  "Zerah  the  Ethiopian"  (2  Chron.  xiv.  9-13 ;  xvi.  8)  is 
uncertain,  but  "  So."  better  Seve  (2  Kings  xvii.  4),  with 
whom  lloshea  had  dealings,  is  believed  to  have  been  Saliaka 
of  the  twenty-fifth  dynasty.  In  720  B.  c.  Sargon  overthrew 
the  conspirators.  King  Hezekiah  placed  reliance  on  TiR- 
HAKAH  ((/.  V.)  the  Ethiopian  (2  Kings  xix.  0)  in  his  contest 
with  Sennacherib,  but  he  proved  a  "  staff  of  a  broken  reed  " 
(2  Kings  xviii.  21).  NECHo(g.  v.),  of  the  twenty-sixth  dynasty, 

made  an  expedition  to  the  east,  encountered,  overcan'ie,  and slew  King  Josiah  at  Megiddo  (2  Kings  xxiii.  30),  and  moved 
on  to  the  Euphrates.  Jehoahaz  was  meantime  made  King 
of  Judah,  but  was  deposed  and  deported  by  Necho  who  in- 

stalled Jehoiakim  as  a  tributary  vassal.  Tlie  face  of  things 
was  soon  changed  by  Nebuchadnezzar  in  606-60.5  b.  c. 
HoPHRA  {q.  v.),  the  Greek  Apries,  made  a  faint  attempt 
to  draw  off  Nebuchadnezzar  from  Jerusalem,  but  was  re- 
I)ulsed  with  heavy  loss  (.586  b.  c).  In  consequence  of 
troubles  arising  soon  after,  the  Prophet  Jerennah  was  car- 

ried down  to  Egypt  by  Jonalum  and  settled  temporarily  at 

Tahpanhes  (5'.  r,').  A'little  later  the  prophecy  of  Jereniiah (Jer.  xliii.  8-13)  was  fulfilled,  and  Nebuchadnezzar  pene- 
trated Egypt  as  far  as  Syene,  though  without  making  it  a 

permanent  possession.  After  the  Babyloni.an  exile  the 
Hebrews  had  no  connection  with  Egypt  that  is  recorded  in 
their  books,  but  it  was  in  consequence  of  their  presence  in 
the  land,  where  thev  adopted  the  Ilelleni.stie  Greek  ;is  the 
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tongue  of  trade,  thai  we  have  the  Scptuagint  version  of  the 
Pentateuch  and  of  other  Hebrew  writing.s. 

CUABLES  R.  GiLLETT. 

Modern  Egypt. 

The  divi.sion  of  Egyptian  history  into  ancient  and  mod- 
ern is  somewhat  arbitrary  and  iri-ational,  and  yet  on  some 

accounts  it  is  a  matter  of  convenience  and  is  not  wholly 
without  justification.  The  Roman  occupation,  extending 
from  30  B.  0.  to  the  Mohanuneihin  conquest  in  640  A.  D.,  di- 

vided the  history  of  Egypt  into  two  somcwliat  distinct 
parts.  The  Mohammedan  period  and  tlie  jieriod  before  the 
Roman  conquest  present  to  tlie  stiulent  quite  as  many  sug- 

gestions of  contrast  as  of  similarity. 
History. — When  the  Greek  domination  established  by 

Alexander  the  Great  was  overthrown  by  Augustus  Caesar, 
Egypt  became  a  simple  province  ruled  by  a  Roman  prefect. 
Durirrg  the  425  years  that  elapseil  before  the  death  of  Theo- 

dosius in  395  A.  D.,  there  was  no  essential  change  in  the 
form  of  administration.  The  most  noteworthy  event  of  this 
period  was  the  introduction  of  Christianity.  As  earlv  as 
the  first  century  A.  D.  the  new  faith  succeeded  in  establish- 

ing itself  in  the  valley  of  the  Nile;  and  only  a  few  years 
later  the  neighboring  deserts  saw  the  rise  of  that  peculiar 
phajse  of  Christianity  which  found  expression  in  the  ceno- 
bites  and  anchorites.  The  growth  of  these  sects  compelled 
the  Church  to  introduce  certain  imi)ortant  modifications 
into  its  early  organization  and  methods.  The  firmness  of 
the  liold  which  Christianity  early  acquired  in  Egypt  is 
illustrated  by  the  fact  that  inscri[itions  are  found  showing 
that  as  early  as  the  middle  of  the  third  century  the  new 
faith  had  acquired  a  dominant  place  in  the  hearts  of  the 
people.  The  old  cult  received  its  complete  overthrow  at 
the  end  of  the  fourth  century,  when  Theodosius,  in  389 
A.  D.,  proclaimed  the  establishment  of  Christianity,  and  or- 

dered thi^  temple  of  Serapis  at  Alexandria  to  be  thrown 
down.  With  this  edict  the  science  and  literature  as  well  as 
the  religion  of  ancient  Egypt  came  to  an  end ;  for  during 
the  fourteen  hundred  years  that  followed  no  one  was  able 
to  read  the  inscriptions  or  interpret  the  ruins.  At  the 
death  of  Theodosius  in  395  the  country  became  a  part  of 
tile  Eastern  Roman  empire,  and  was  governed  as  such  with- 

out event  here  worthy  of  note  until  the  Mohammedan  in- vasion in  640. 

The  period  that  ensued  was  one  of  turmoil.  The  Arab 
caliphs  maintained  their  domination  from  640  till  12.50 ;  the 
Sultan  Mamelukes  fi-ora  1250  to  1517.  The  Turks  con- 

quered the  country  in  1517,  and  held  it  in  resistless  subjuga- 
tion until  the  French  invasion  and  conquest  in  1798.  In 

1801  the  hold  of  the  French  was  relaxed,  and  the  overlord- 
ship  of  Turkey  was  soon  afterward  re-established  and  recog- 

nized. During  all  the  period  from  640  to  the  nineteenth 
century  there  are  but  few  events  that  are  worthy  of  note. 
The  first  of  these  was  the  destruction  of  the  great  library 
at  Alexandria,  which  contained  vast  treasures  of  Greek 
literature  and  art.  The  invasion  leading  to  the  overthrow  of 
Roman  power  was  led  by  Amru,  a  general  of  the  Caliph 
Omar,  who,  after  the  fall  of  Alexandria,  wrote  to  the  caliph  : 

"  I  have  taken  a  city  which  beggars  all  description,  in  which 
there  are  4,000  palaces  and  400  theaters."  By  the  conquest 
and  the  destruction  of  the  Alexandrian  liljrary,  Greek 

civilization,  after  floiu'ishing  900  years,  came  to  an  end,  and 
the  (jolitical  domination  was  transferred  from  the  Roman 
Government  to  caliphs,  who  resided  first  at  Damascus  and 

afterward  at  Bagdad.  This  power  was  not  intei-rupted  till 
about  970,  when  the  country  was  conipiered  by  the  Fatim- 
ites,  who  established  their  dynasty  at  the  new  city  of  Cairo. 
The  petty  quarrels  that  characterized  the  following  period 
were  for  a  time  raised  to  respectability  by  Saladin,  the 
famous  enemv  of  the  crusaders.  Saladin  acceded  to  power 

in  1170.  At"his  death  in  1193  his  sons  were  unable  to  unite 
the  members  of  the  empire;  but  the  Saracens  wei-e  strong 
enough  to  defeat  the  crusaders  led  by  the  French  king, 
Louis  IX.,  who  was  taken  pri.simer  in  1248.  Innnediately 
after  this  important  event  a  revolution  of  the  JIamelukes 
(9.  J'.)  was  successful,  and  the  political  and  military  power 
remained  in  their  hands  till  the  invasion  of  Bonaparte in  1798. 

At  the  battle  of  the  Pyramids,  fought  July  23,  1798,  an 

army  of  35,000  French,  led  by  Bonaparte,  completely  over- 
threw the  Mamelukes,  whose  pow'er  had  filled  the  land  with 

turbulence  during  two  centuries.  Bonaparte's  purpose  was 
to  destroy  the  Turkish  rule  in  Asia  as  well  as  in  Africa, 

and  thvis"  make  possible  an  attack  upon  Europe  from  the 
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East  as  well  as  from  tlie.  West.  But  liis  fiiiluri'  al  Ai-iv  de- 
feated this  purpose,  and  liad  an  iniineasurahle  inHuenee  on 

his  subseipient  career.  After  the  first  t^rctit  battle  Bona- 
parte left  Kfjyp'  '"  'he  hands  of  (ien.  KU'lier,  whose  early 

death  mad<^  it  ]jossilile  for  the  united  forces  of  Turkey  and 
Euffland  to  acquire  the  ascc^ndcncy.  Afti>r  the  withdrawal 
of  the  French,  however,  in  18U1,  the  several  military  ele- 

ments lost  their  cohesive  power,  anil  the  control  was  gained 
by  Mehenu't  Ali,  who  was  raised  to  the  rank  of  Paslia  of 
Cairo  in  1804.  In  one  respect  an  important  service  was 
rendered  to  Egyptolofjy  by  the  French  invasion.  Bona- 

parte took  into  Kgypt  with  the  army  a  larfje  number  of 
French  savants,  who  were  directed  to  explore  the  topogra- 

phy, natural  history,  and  antiijuities  of  the  country;  and 

their  report,  published  in  1809-13  in  25  vols.  (2d  "ed.  26 vol.s.,  1821-80),  with  more  than  900  very  elaborate  engrav- 
ings, exerted  a  i)owerful  inlluence  on  tlie  advancement  of 

tile  knowledge  of  ancient  Egypt. 
Mehemet  Ali.  though  nominally  a  vassal  of  the  Turkish 

sultan,  acijuired  and  maintained  a  substantial  independ- 
ence. He  was  fully  imbued  with  the  European  s|)irit.  and 

founded  a  vast  number  of  schools  and  colleges.  Manu- 
factures were  encouraged  and  commerce  was  organized. 

The  full  extent  of  his  power  and  influenire  was  not  confined, 
however,  to  internal  improvement. s.  In  18;>()  he  invaded 
and  conquered  Syria,  and  a  few  years  later,  enconrageil  by 
his  military  successes,  he  threw  himself  into  revolt  against 
Turkey.  The  Turkish  army  was  defeated  at  the  battle  of 
Nizeeb  in  June,  188!).  Two  years  later  the  great  powers  of 
Europe  interfered  to  check  the  victorious  progress  of  Me- 

hemet Ali,  and  by  treaty  in  1841  established  Egypt  as  a 

viceroyalty  of  Turkey,  hereditary  in  the  family'  of  the viceroy.  This  most  celebrated  of  modern  Egyptian  rulers, 
however,  became  imbecile  in  his  last  days,  and  tne  sultan,  in 
July,  1848,  appointed  hisadopted  son  Ibrahim  regent.  Ibra- 

him lived,  however,  only  five  months,  and  at  his  death  was 

succeeded  by  Mehemet  Ali's  grandson.  Abbas  Pasha,  whose ambition  seemed  to  be  limited  to  the  restoration  of  Moham- 
medan power  and  the  overthrow  of  the  reforms  begun  by 

his  grandfather.  On  his  death,  however,  in  18.54,  he  was 
succeeded  by  Said  Pasha,  a  younger  son  of  Mehemet  Ali.  In 
1863  he  was  succeeded  by  Ismail  Pasha  (a  son  of  Ibra- 

him), who  received  from  the  sultan  in  1867  the  title  of 
khedive.  Ismail  Pasha  devoted  himself  to  internal  im- 

provements with  great  zeal,  though  not  with  equal  intelli- 
gence. By  various  means  he  acf|uired  great  personal 

wealth  while  he  was  negotiating  immense  foreign  loans  for 
the  improvement  of  the  country.  Taxes  became  so  op- 

pressive that  the  people  refused  to  pay  tliera.  They  finally 
rose  in  revolt,  and  in  Aug.,  1879,  drove  the  khedive  from 
power.  He  was  succeeded  by  his  son,  Mohamed  Tewfik, 
but  the  new  khedive  found  the  finances  in  such  confusion 
that  he  was  soon  obliged  to  invoke  the  aid  of  European 
governments  in  order  to  raise  the  means  necessary  to  pay 
the  interest  on  the  public  debt.  The  British  and  French 
Governments  were  practically  given  control  of  all  the 
sources  of  revenue.  This  course  was  so  repugnant  to  the 
people  that  in  the  spring  of  1882  a  revolt  broke  out  headed 
by  Arabi  Pasha,  the  Minister  of  War.  The  party  cry  of 

"Egypt  for  the  Egyptians"  seemed  for  a  time  destined  to 
carry  all  before  it.  But  the  government  was  supported  and 
sheltered  by  the  army  and  navy  of  France  and  Great 
Britain.  Accordingly,  early  in  July  the  insurgents  di- 

rected an  attack  upon  the  fleet  lying  near  Alexandria  for 

the  protection  of  foreign  interests.'  On  the  11th  the  British fleet  in  return  bombarded  Alexandria,  and  two  months  later 
the  British  army  defeated  Arabi  at  Tell-el-Kebir,  and  rein- 

stated Tewfik  in  power.  The  control  of  the  finances  now 
practically  passed  into  British  hands,  and  for  the  protec- 

tion of  this  policy  British  troops  remained  in  practical  pos- 
session of  the  country.  They  were  soon  called  into  active 

service,  for  a  formidable  revolt  of  the  Mahdi  {g.  v.)  in  the 
Sudan  threatened  not  only  the  power  of  Egypt  in  the 
far  south,  out  also  the  British  as  well  as  the  Egyptian  in- 

terest in  the  Suez  Canal.  The  British,  however,  did  not 
(jursue  a  vigorous  policy.  Though  Gen.  Gordon  with  a 
small  force  had  been  sent  to  tlie  Sudan  in  1884,  he  was  in- 

adequately supported,  and  finally  before  relief  could  be 
secured  was  assassinated  at  Khartoum  in  Jan.,  188.5.  The 
failure  of  the  British  in  this  expedition  led  to  their  with- 

drawal from  the  Sudan  and  the  temporary  abandonment  of 
the  .southern  part  of  the  vast  territory  Just  north  of  the 
equator  which  a  few  years  before  had  acknowledged  alle- 

giance to  the  khedive.     With  the  support  of  the  British  the 

remaining  years  of  Tewfik  were  free  from  turbulence.  He 
was  succeeded  by  his  son  Abbas  Pasha  in  Jan.,  1892.  In 
1896  a  military  expedition  supported  by  British  troops  re- 
(tonqueriMl  the  province  of  Dongola,  and  it  is  inteudeil  in 
1898  to  proceed  as  tar  as  Kharloiini  and  Omduruian. 

Laud. — An  expedition  under  Ismail  Pasha,  third  .son  of 
IMehemet  Ali,  overran  and  occu[)ied  Nubia  in  1821-22,  and 
later  expeditions  pushed  the  frontiers  to  the  .S.  as  far  as  Ber- 
bera  on  the  Ked  Sea  and  up  the  Xile  valley  to  a  [xiint  between 
Khartoum  and  the  equator.  When,  in  188.5,  the  Sudan  was 
temporarily  abandoned,  Wadi  Haifa  (about  23  X.  lal.).  near 
the  second  cat ai'act,  became  the  most  si>utherly  point  of  Egypt 
])roper.  It  now  extends  from  about  18°  N.  lat.  to  the  Medi- terranean, and  from  the  Red  .Sea  on  the  E.  to  the  Libyan 
Desert  on  the  W.  The  total  area,  excluding  the  province  of 
Dongola,  is  about  400.0<)()sq.  miles,  but  the  cultivated  portion 
covers  only  about  12,976  sq.  miles.  The  Egyjit  of  politics  and 
trade  lies  between  the  mouths  of  the  Xile  and  the  first  cata- 

ract, in  lat.  24'  3'  X.,  and  consi.sts  of  a  narrow  strip  averag- 
ing only  about  7  miles  in  width.  This  territory,  however, 

broadens  out  at  the  north  into  a  rich  and  [irosjierous  plain 
known  as  the  Delta.  The  fertility  of  this  narrow  belt  is  in 
striking  cimtra.st  with  the  arid  and  desolate  region  lying  on 

either  side.  The  source  of  the  country's  fertility  is  its  great 
river,  the  Xile,  which,  having  its  sources  in  the  heart  of 
Africa,  pours  down  its  volumes  of  fertility  and  annually 
distributes  them  over  the  surface  of  the  adjacent  country. 
Below  till'  cataract  it  receives  no  tributaries,  but  the  rain- 

fall and  the  melting  snows  in  the  mountainous  regions  of 
the  south  are  enough  not  only  to  overcome  the  lo.ss  from 
evaporation,  but  also  to  add  .so  enormously  to  the  volume  of 
the  water  at  periodical  intervals  as  to  prove  a  source  of 
great  fertility  and  wealth.  For  3.000  years  the  average  an- 

nual rise  of  the  river  at  Thelies  has  been  about  36  feet,  and 
at  Cairo  about  25  feet,  while  near  the  mouths  of  the  river  it 
has  been  about  4  feet.  The  whole  of  the  level  country  in 
the  valley  is  inundated  every  autumn,  and  as  the  water  sub- 

sides the  soil  is  found  to  be  covered  with  a  thin  film  of  fer- 
tilizing material.  The  average  permanent  addition  to  the 

soil  by  the  inundations  amounts  to  about  4J  inches  in  a  cen- 
tury. The  river  discharges  itself  into  the  Mediterranean  at 

the  rate  of  more  than  150,000,000.000  cubic  meters  per  day 
during  the  low  period,  and  at  the  rate  of  more  than  700.000,- 

000,000  during  high  X'^ile.  Ordinarily  it  is  from  half  to 
three-quarters  of  a  mile  wide,  but  from  the  middle  of  July 
to  the  middle  of  December  it  formerly  gave  the  country  the 

appearance  of  a  "sea,"  as  the  Egyptians  themselves  de- scribed it.  The  ancient  nilometers  show  that  considerable 
changes  of  level  have  occurred  since  the  twelfth  djTiasty :  at 
.Semneh,  near  the  .second  cataract,  the  lowering  has  amount- 

ed to  24  feet.  As  the  Xile  is  the  only  water-supply  for  land, 
man,  and  beast,  it  was  found  nece.ssary  to  provide  means  for 
conserving  it.  To-day  a  very  elaborate  system  of  irrigation, 
especially  in  Lower  Egypt,  retains  a  considerable  part  of 
the  water  in  reservoirs  and  canals  for  subsequent  use. 

Proclucfx. — In  a  great  many  localities  the  soil  is  from  10 
to  15  feet  in  depth,  and  the  climate  is  such  that  the  agri- 

cultural year  includes  three  crops.  The  inundation  subsides 
in  Xovember,  after  which  the  winter  crops,  including  nearly  all 
cereals,  are  sown,  and  are  ready  for  harvest  in  Jlay  and  June. 
The  summer  crops,  including  cotton,  sugar,  and  rice,  are  sown 
in  .July  and  harvested  just  before  the  autumn  floods  in 
September  and  October;  while  the  autumn  crops,  consisting 
of  vegetables,  maize,  sorghum,  and  rice,  are  sown  in  June 
and  July  and  gathered  in  September  and  October,  The 
most  important  products  of  the  country  are  cotton  and 
wheat ;  of  the  former,  871,241  acres  were  planted  in  1891, 
and  of  the  latter  in  the  same  year  the  acreage  was  1,215.- 
841.  The  area  in  maize  (1891)  was  1.530.983  acres ;  that  in 
clover,  820,263  ;  in  beans,  643,751 ;  in  barley,  460,380 ;  and 
in  rice,  167,164. 

People. — The  Turks,  although  the  ruling  class,  constitute 
but  a  small  portion  of  the  population.  The  number  of  for- 

eigners residing  in  Egypt  in  1897  was  as  follows:  Greeks, 
38,175:  Italians,  24,467;  French,  14.155;  Austro-IIungarians, 
7,117;  British.  19.557;  Germans,  1,277;  other  nationalities, 
7,778.  The  Arabs  constitute  the  larger  part  of  the  popula- 

tion, though  the  Copts,  who  are  suppo.sed  to  be  descended 
from  the  ancient  FJgyptians,  number  over  600,000.  During 
the  uiiieteeuth  century  the  average  annual  increase  in  the 
number  of  the  population- has  been  H  percent.  In  1800  the 
French  tiovernment  estimated  the  population  at  2,000,000. 
In  1846  the  first  census  showed  a  population  of  4.463.244. 
In  1872  there  were  5,203.405,  and  in  1897  9,784,405.     Of  the 
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cities.  Cairo  had  in  1807  a  pnptilatioii  of  ."iiO.OdJ;  Alexaiiilria, 
310,7(i(j;  Damietta,  31,288:  'ranljih.  r)T,2H!);  Maiisouvah,  34,- 
997;  Zag;azi,i;,  3.5,7ir) ;  Assioiit,  42,012;  I'l.rt  Said,  42,095; 
Fayoum.  31,2G2. 
GumrnmeiU. — Kgypt  is  nded  by  a  iiKuiandiy  iiidcpoiidt'iit 

on  certain  conditions.  Formerly  siiljjei/t  lo  'Pnrlicy.  it  ae- 
qnircMl  substantial  independence  under  iMeheniet  Ali,  wlio 
was  appointed  governor  of  Egypt  in  1804.  Melicmet  Ali 
and  his  iuiniediate  successors  were  recognized  as  viceroys  on 
condilion  of  paying  a  certain  annual  tribute  to  the  sultan, 
anil  tliis  title  was  recognized  by  the  great  power.s  of  Europe. 
In  18G7  the  title  was  changed  to  khedive  (or  king),  and  i\w. 
independence  of  Egypt  was  assured  on  condition  of  [laying 
an  annual  tribute  of  $3,600,000  to  the  Turkisli  (iovernnienl. 
In  1873  ttie  sultan  granted  to  the  khedive  the  further  right 
of  concluding  commercial  treaties  with  foreign  powers,  and 
of  maintaining  an  army  and  navy.  Tlie  khedive  has  the 
advice  of  a  council  of  ministers,  which  (in  1898)  consists  of 
six  members:  a  Minister  of  the  Interior,  of  Finance,  of 
Justice,  of  War,  of  Public  Works  (including  education),  and 
of  Foreign  Affairs.  Since  1883  the  government  has  licen 
further  popularized  by  providing  for  a  legislative  council, 
a  general  assembly,  and  various  provincial  boards.  These 
bodies  are  chosen  by  a  modifieil  universal  suffrage,  but  their 
powers  are  only  advisory.  For  purposes  of  administration 
the  country  is  divided  into  six  governorships  of  cities  and 
fourteen  provinces.  The  governors  of  cities  and  provinces 
are  vested  with  extensive  powers. 

Finance  and  Commerce. — The  system  of  internal  improve- 
ments, undertaken  about  the  middle  of  the  nineteenth  cen- 

tury, together  with  wasteful  irregularities  on  the  part  of  the 
Government,  produced  almost  hopeless  financial  confusion. 

Accordingly,  in*  Apr.,  1880,  the  khedive  was  forced  to  ap- point an  international  commission  to  examine  the  financial 
situation  and  draft  a  law  to  regulate  the  division  of  the  in- 

come between  the  Government  and  the  creditors.  The  com- 
mission estimated  the  income  available  at  .■£8,361,633,  and 

of  this  amount  they  assigned  £3.463,734  to  the  payment  of 
interest  and  the  liquidation  of  the  debt,  and  £4.897,888  to 
the  Government  for  current  expenses.  The  floating  debt  at 
the  time  was  found  to  be  about  £8,000,000.  In  1885  the 
representatives  of  Great  Britain,  Germany,  Austria,  France, 
Italy,  Russia,  and  Turkey  signed  a  convention  agreeing  to 
guarantee  a  new  loan  of  £9,000,000  for  the  purjjose  of  fund- 

ing the  floating  debt,  and  enabling  the  Government  to 
complete  certain  important  works  of  irrigation.  The  guar- 

antee thus  afl'orded  has  given  a  constant  influence  to  the 
European  powers  over  the  finances  of  the  country.  Since 
1883,  on  the  recommendation  of  the  British  Government, 
the  khedive  has  had  an  English  financial  adviser,  without 
whose  concurrence  no  important  financial  measures  have 
been  taken.  The  financial  situation  has  been  somewhat 

complicated  by  the  part  of  the  foreign  powers  in  the  con- 
struction and'  maintenance  of  the  Suez  Canal.  Of  the stock  owned  l)v  the  khedive  the  British  Government  bought, 

in  1875, 176,603  shares  for  the  sum  of  £3,976,583,  an  amount 
which  enlisted  the  interests  of  the  British  in  a  proper  ad- 

ministration and  care  of  the  canal.  In  1891  the  net  jirofits 
of  the  Suez  Canal  were  50,391,893  francs,  of  which  15  per 
cent,  must  be  paid  to  the  Egyptian  Government,  10  to  the 

founders'  shares,  3  to  the  employees  of  the  company,  3 
to  the  managing  directors,  and  71  to  dividends  on  the  shai'es 
of  stock.  In  1891  the  exports  of  Egypt  were  £13,878,638 ; 
the  imports  £9.301,390.  The  income  of  the  Government  for 
1891  was  £10,599,301,  and  the  expenditures,  including  inter- 

est and  principal  on  public  debt,  £9,535,561,leaving  a  sur- 
plus of  £1,073,740.  The  railways  in  1893  were  1,158  miles 

in  length,  and  the  telegraph  lines  3,168  miles.  Both  rail- 
ways and  telegrajih  lines  are  for  the  most  part  uniler  the 

administration  of  Europeans. 
Hfliijlon  and  Education. — The  prevailing  religion  of 

modern  Egypt  has  been  Mohammedan  since  the  conquest  in 
A.  D.  640.  The  Copts,  however,  above  600,000  in  number, 
ai'e  Christian  descendants  of  the  ancient  Egyptians,  and members  of  the  Greek  Orthodox  Church.  The  (Christian 
hierarchy  consists  of  a  patriarch,  who  resides  at  C!airo  and 
has  jurisdiction  over  Egypt  and  Abyssinia,  and  twelve  liish- 
ops,  besides  a  large  number  of  priests,  deacons,  and  monks. 
The  |iriests  are  obliged  to  marry  before  they  can  be  ordained. 
At  the  head  of  the  Mohammedan  hierarchy  is  the  Sheik-ul- 
Islarn.  wliose  Jurisdiction  embraces  the  entire  realm  of  the 
khedive.  The  histoi'y  of  education  in  Egypt  is  peculiarly 
interesting.  The  caliphs  fostered  learning  at  Alexan<lria 
and  Cairo  with  a  lilienility  which  excelled  anything  that 

hail  ]ireviously  been  shown  by  Greeks  or  Romans.  They  not 
only  founded  libraries  and  colleges  for  higher  education, 
but  thi^y  encouraged  secondary  and  priiiniry  schools  in  the 
cities  and  villages.  The  system  of  walifs  (religicnis  founda- 

tions) threw  the  protection  of  the  Church  over  property  .set 
apart  for  educational  purfioscs.  arul  .secured  it  against 
spoliation  at  the  time  of  tlir  Turkisli  invasion.  It  was  by 
reason  of  these  foundations  that,  while  Kurope  was  passing 
through  the  gloom  of  the  Middle  Ages,  leandng  flourished 
in  Egypt  as  nowhere  else,  save  possibly  under  the  Moorish 
rule  in  Spain.  After  the  conipu^sl  by  the  Turks,  however, 
learning  steadily  declined.  The  savants  who  a<'Companied 
Bonaparte  found  few  traces  of  the  olil  learning,  and  the 
schools  confined  their  instruction  for  the  most  part  to  lec- 

tures on  the  Koran,  the  lives  and  traditions  of  the  prophets, 
the  study  of  the  Arabic  language,  and  a  little  elementary 
arithmetic  and  geography.  What  was  done  by  tlie  French 

produced  small  results ;  but  on  the  accession'  of  Mehemet 
Ali  new  efforts  wei'e  put  forth.  For  the  organization  of  the 
army  on  a  European  plan  a  staff  school  was  established  at 
Cairo,  and  placed  under  a  young  officer  whom  the  vic('roy 
had  sent  to  Europe  to  be  educated  for  this  purpose.  Special 
schools  were  also  established  for  the  education  of  army  sur- 

geons. This  movement  in  behalf  of  the  army  was  followed 
by  the  establishment  of  special  schools  for  military  engi- 

neering, veterinary  medicine,  languages,  practical  mechan- 
ics, and  agriculture.  The  professors  were  either  brought 

from  France  or  were  educated  in  France  for  this  purpose. 
The  impulse  thus  given  to  education  by  Mehemet  Ah  has 
been  fruitful  in  the  development  of  a  more  or  less  complete 
educational  system.  There  are  now  established  three  classes 
of  schools:  (1)  Those  founded  and  supjiorted  wholly  or  ni 
part  by  the  Government ;  (3)  the  old  mosque  colleges  and 
Arab  primary  schools  ;  (3)  the  schools  belonging  to  the  non- 
Mussulman  communities,  which,  though  not  under  tlie  state 
control,  are  liberally  supported  by  the  khedive.  Of  the  first 
class  there  are  nine  special  schools,  the  most  important  of 
which  are  the  polytechnic,  in  which  instruction  is  given  in 
the  higher  mathematics,  chemistry  and  physics,  geology, 
mechanics,  and  other  technical  branches.  The  professions 
of  law  and  medicine  are  taught  in  courses  of  four  years 
each,  and  no  less  than  eleven  professors  give  instruction  in 
history  and  language,  (jf  the  second  class  of  schools  the 
most  famous  is  the  celeljrated  college  or  university  of  El- 
Azhar  (the  splendid),  which  occupies  the  oldest  mosque  in 
Cairo.  This  lias  long  been  the  most  famous  university  ot 
Islam.  In  1881  the  number  of  students  attracted  to  El- 
Azhav  was  11,095,  and  these  were  taught  by  a  corps  of  pn>- 
fessors  as  many  as  335  in  number.  The  instruction,  how- 

ever, consists  largely  of  interpretations  of  the  Koran  and  ot 
Arabic  literature.  That  the  learning  here  taught  is  much 
less  advanced  than  that  which  prevails  in  the  higher  Gov- 

ernment schools  may  be  inferred  from  the  fact  that  the  pre- 
Copernican  theory  of  astronomy  prevails,  ami  that  jinpils 
are  still  taught  that  the  sun  moves  around  the  earth,  that 
the  earth  is  flat,  and  that  the  firmament  consists  of  seven 
superimposed  canopies.  In  the  whole  country  in  1887  there 
were  6,637  schools,  in  which  there  were  7,344  teachers.  The 
teachers  are  generally  paid  by  fees,  and  education  is  not 
compulsory.  There  are,  however,  17  mosque  schools  witli 
3,000  pupils,  and  in  all  15  Government  schools  of  a  higher 
grade.  Besides  these  there  are  31  national  schools  of  a  middle 

grade  in  the  chief  towns.  For  pui')ioses  of  administration 
about  100  pupils  are  educated  in  Germany.  France,  Eng- 

land, Austria,  and  Italy  at  the  expense  of  the  Government. 
Authorities. — On  ancient  Egypt,  the  first  and  most  im- 

portant work  is  that  already  mentioned,  published  by  the 
savants  who  accompanied  the  expedition  of  Bonaparte 
(2d  ed.  36  vols.,  1831-30).  Next  in  importance  is  Lepsius, 
Denkmdler  aus  Agx/pten  und  Athiopien  (12  vols.,  1849- 

59).  Since  Lepsius,' the  most  worthy  of  note  are  the  fol- lowing: Brugsch  Bej,  Mecueil  de  monuments  eguptiens  (2 
vols.,  1863-63) ;  Mariette  Bey,  numerous  works,  all  of  which 

are  important ;  Dilmichen's" i/('.s<.  Jnnchriften  (2  vols.,  1867- 
69) ;  and  Oesch.  des  alt.  Agypten  (1878 );  Maspero,  Histoire 
ancienne  des peuples  de  rorient  (1875);  H&wXs  An  Account 
of  the  JIanners  and  Customs  of  the  Ancient  Egyptians 
(3  vols.,  1836;  5th  ed.  1871) :  Wilkinson.  Manners  and  Cus- 

toms of  the  Ancient  Egyptians  (5  vols.,  2d  ed.  1878);  Ed- 
wards,' A  7'housand  Miles  vp  the  Sile  (1876);  McCoan, 

Egi/pt  as  it  is  (1877);  Rawlinson,  Jlislory  of  Ancient 
Egypt  (3  vols.,  1882);  Raton.  History  of  the  Egyptian  Rev- 

olution from  the  Period  of  the  Mamelukes  to  the  Death  of 
Mehemet  Ali  (2  vols.,  3d  ed.  1869).     For  still  more  recent 
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hislory  sci!  the  works  of  Vost  (1883);  Rovle  (1886);  I'laii- 
chett  (188!));  itnd  Masjicro  (1889).  C.  K.  Adams. 

EfrTptiaii  Architecture ;  the  architeeture  of  ancient 
Egypt ;  (ihiiraeterizud  by  the  grandeur  of  its  coneejttions, 
the  simplicity  of  its  constructive  scheme,  the  massivcness  of 
its  forms,  arid  its  masterful  use  of  carving  and  color  to 
enhance  the  splc^ndor  of  its  architectural  details.  The 
Egyptians  in  all  their  important  structures  eschewed  the 
arch,  with  whose  form  and  priiiciplcw  they  were  nevertheless 
jicrfectly  familiar,  but  produced  overwlielming  effects  of 
solemn  majesty  liy  the  usi;  of  enormous  buill-up  columns 
bearing  lintels  oi"  prodigious  size.  Their  arclutecture,  so 
far  as  known  by  its  remains,  was  one  mainly  of  temples  and 
tombs,  having  bequeathed  to  us  no  important  vestiges  of 

jialatial  oi-  domestic  ediliccs,  and  its  greatest  works  are 
iiuililitigs  of  one  story,  but  of  vast  extent.  Symbolic  carv- 

ings, hieroglyphics,  and  paintings  play  a  large  part  in 
its  decorative  scheme,  but  :ire  never  allowed  to  disturb  the 
impressive  repose  of  the  architectural  forms  themselves. 
The  temples  of  Karnak,  Luxor,  Medinet-Abou,  Abydos, 
and  the  liamesseum  are  the  granih^st  examples  of  the  art 
of  the  Kamesside  epoch ;  Edfu,  Denderah,  and  Phihe,  of 
the  Ptolemaic ;  while  the  temple-caverns  of  Abu-Simbcl 
and  the  innumerable  rock-cut  tombs  of  the  Nile  valley  ex- 

hibit another  phase  of  Egyptian  architecture,  unrivaled  un- 
less by  the  cave-temples  of  India.  The  pyramids  hardly 

rank  as  architecture,  but  evince  the  constructive  resources 

^nd  daring  of  the  Egyptians  in  the  time  of  the  fourth  dy- 
nasty, perhaps  8.500  years  B.C.,  and  point  to  a  previously  ex- 
isting architecture,  of  which  no  traces  now  remain.  Lime- 

stone and  granite,  with  a  coarse  sandstone  for  the  rougher 
masses  of  masonry,  and  brick  dried  in  the  sun  for  exterior 
circuit  walls,  seem  to  have  been  the  materials  most  in  use. 

Further  particulars  may  be  found  in  the  article  Architec- 
TURE.  A.  D.  P.  Hamlin. 

Egyptian  Language  and  Literature :  the  language  and 
literature  of  ancient  Egypt ;  covering  the  same  period  which 
the  ]iolitical  history  (given  under  Egypt)  included,  with  the 
addition  of  the  life  of  the  Coptic  language.  Altogether,  it 
nmst  be  reckoned  at  about  5,000  years,  extending  from  the 
fourth  millennium  n.  c.  to  the  tenth  or  eleventh  century  A.  D., 
having  the  antecedents  of  the  pyramid  texts  at  the  beginning 
and  the  latest  Coptic  writings  in  the  Boheiric  dialect  at  the 
end.  The  Coptic  was  the  only  key  to  the  elder  forms  of  the 
language,  and  yet  its  earliest  remains  were  separated  by  8,000 
years  from  the  beginnitigs  of  the  literature.  But  this  im- 

mense interval  was  not  the  main  difficulty.  The  language 
itself  had  undergone  a  development  from  a  simple  to  an  ag- 

glutinative character.  The  original  form  has  been  found  to 
differ  widely  from  the  forms  which  characterize  the  Jliddle 
and  the  New  Kingdoms,  and  these  again  from  each  other. 
The  differences  are  so  great  that  each  period  has  to  be  pro- 

vided with  a  special  grammatical  treatment  of  its  peculiar 
features. 

Periods  of  the  Language. — Taking  a  broad  view,  there 
are  five  periods  in  the  development  of  the  tongue  of  Egypt, 
marked  off  more  or  less  distinctly  by  breaks  in  the  history 
of  the  land.  (See  historical  sketch  in  the  article  Euypt.) 
The  first  belongs  to  the  fifth  and  sixth  dynasties,  the  second 
is  that  of  the  eleventh  and  twelfth  dynasties,  the  third  in- 

cludes the  eighteenth  and  following  dynasties  till  the  ap- 
pearance of  the  fifth,  in  the  Demotic  character,  and  sixth 

the  Coptic.  (See  Coptic  Language  and  Literature.)  Each 
one  of  these  shows  features  unknown  to  the  preceding,  and 
in  these  altered  features  the  linguistic  development  con- 
sisted. 

Styles  of  Writing. — Similarly  there  were  three  styles  of 
writing,  exclusive  of  the  Coptic.  The  earliest  was  the  hiero- 

glyphic, but  of  its  origin  nothing  is  known,  since  in  its  first 
appearance  it  is  a  finished  product.  This  style  of  picture- 
writing  remained  unaltered  in  its  essential  features  through 
all  the  grammatical  changes  which  the  language  underwent, 
and  was  always  the  official  script  used  for  stone  monuments. 
(See  Hieroglyphics.)  Out  of  it  was  developed,  for  more 
rapid  Writing  on  papyrus  and  similar  materials,  a  shortened 
form  known  as  the  hieratic,  so  called  because  it  was  sup- 

posed to  be  the  script  used  by  the  priestly  scribes.  The 
third  style  was  the  demotic,  consisting  of  further  contrac- 

tions of  the  hieratic  forms  so  abbreviated  that  all  resem- 
blance to  the  hieroglyphic  entirely  disappeared.  The  litera- 

ture contained  in  this  script  forms  a  special  field  of  study 
by  itself.  Under  Greek  and  Christian  influence  it  was  re- 

placed l)y  the  Coptic  alphabet,  borrowed  from  the  Greek, 

which  retained  only  six  or  seven  letters  from  the  old  to  rep- 
resent sounds  foreign  to  the  Greek. 

Alpliiihel  and  Graphic  Sy-stem. — The  basis  of  the  Egyp- 
tian writing  was  an  alphabet  representing  twenty-four  eon- 

sonants,  four  of  which  were  used  in  the  later  periods  as  vow- 
els or  semi-vowels.  (For  a  careful  statement  of  the  values 

of  the  primitive  alphabetic  signs,  illustrated  by  a  wealth  of 

s|)ecial  learning,  see  Dr.  Georg  Steindorff's  article,  Das  alt- 
dgyptisclie  Alphabet  und  seine  Umschreibung,  in  the  Zeil- 
schrift  der  deutschen  morgenlandisclien  Oesillschaft,  vol. 
xlvi..  1892,  pp.  709-780.)  But  these  simple  alphabetic  signs 
were  far  from  exhausting  the  wealth  of  characters  possessed 
by  the  Egyptians.  Syllabic  and  word  signs  were  employed 
in  large  luuubers  and  in  an  increasing  proportion  as  time 

passed,  either  alcjiie  or  in  connection  with  alphabetic  com- 
plements which  served  the  purpose  of  indicating  the  partic- 

ular value  attaching  to  a  sign  in  any  given  coiniection.  De- 
tenninatires  were  also  employed  after  individual  words  to 
indicate  the  nature  or  quality  of  the  thing  or  act  men- 
tioned. 

Hdation  to  Hebrew. — The  question  of  the  relations  be- 
tween the  Egyptian  and  other  languages  rose  early.  Le[>- 

sius  (Nuhische  (irainmalik.  I'erlin,  1880)  investigated  the 
languages  to  the  south,  but  the  difficulty  exists  that  the 
comparisons  which  are  possiljle  are  between  phases  of  the 
languages  which  are  separated  by  long  intervals  of  time, 
and  give  no  reliable  results.  Benfey  (Ueber  das  Verhdltnisa 

des  Agijpti.si-hen  zum  semitischen  Sprachstamm,  Leipzig, 
1844)  compared  the  Coptic  and  Hebrew,  but  with  mislead- 

ing results.  His  knowledge  did  not  extend  far  enough,  and 
leading  scholars  are  content  to  await  the  results  of  com- 

pleter investigation  before  expressing  a  conviction.  That 
there  was  some  connection  between  the  Semitic  and  Egyp- 

tian is  clear  from  considerations  deeper  than  the  mutual 
borrowing  of  individual  words.  In  fact  these  borrowed 
words  which  occur  in  the  periods  subsequent  to  the  Hyksos 
domination  are  to  be  regarded  with  suspicion,  unless  they 
can  be  traced  back  to  a  period  anterior  to  the  thirteenth 
dynasty,  i.  e.  to  the  Middle  Kingdom.  A  large  number  of 
such  words  exist,  and  also  some  which  have  the  appearance 
of  a  common  origin.  But  the  signs  of  linguistic  relation- 

ship which  are  most  striking  are  those  which  relate  to 
grammar  and  syntax.  As  in  Hebrew,  the  signification  of  a 
word  depends  on  its  consonantal  constituents,  while  the 
modiil  relation  depends  upon  the  vowels,  which  remained 
for  the  most  part  unwritten  in  both  the  Semitic  and  Egyp- 

tian. The  roots  in  both  were  formed  by  radicals  numbering 
from  two  to  five,  the  higher  number  being  oijtained  usually 

by  reduplication.  The  Hebrew  status  constructus  is  a  sin- 
gle example  of  a  general  law  of  the  Egyptian  by  which  verb 

and  subject,  verb  and  object,  the  genitive  construction,  and 
even  the  verbal  clause  are  combined  as  in  a  single  word, 
with  the  accent  at  the  end.  The  use  of  ])ronominal  suffixes 
was  similar,  and  the  jijTamid  texts  show  a  usage  analogous 
to  the  aleph  pro-ftlieticum  of  the  Hebrew.  See  Erman.  Ver- 
haltniss  des  Agyptischen  zu  deji  semiti.ichen  Sprachen 
(Zeit.fch.  d.  deutsch.  morgenl.  Gesellsch,  1892,  vol.  xlvi.,  pp. 
93-129);  Bondi,  Dem  hebraisch-ptionizischen  Sprachzweige 
angehorige  Leiinworter  in  hieroglijpliischen  und  hieratischen 

Texten  (Leipzig.  1886):  "^ leAenvATm.  AUdgyptische  Worter xcelche  von  hlassischen  Autoren  timschrieben  oder  ubersetzt 
worden  sind  (Leipzig,  1883).  and  Die  dltesten  Bezieliungen 
zwisclien  Agypten  und  Griechenland  (Leipzig.  1883). 

Grammar. — The  study  of  Egyptian  grammar  in  any 
proper  sense  is  a  work  of  recent  date.  Its  slow  progress  is 
due  to  the  peculiar  difficulties  which  beset  it.  The  scrijjt  is 
confused,  liable  to  be  misunderstood,  and  defective  in  that 
it  leaves  the  vowels  unnoted  and  frequently  omits  even  con- 

sonants. The  texts  are  often  in  a  ruinous  condition,  and 
their  contents  are  of  a  nature  difficult  of  comprehension. 
The  only  aid  outside  of  the  hiero<rlyphic  writing  itself  is 
that  supplied  by  the  Coptic,  which  is  not  only  widely  sepa- 

rated in  time,  but  has  retained  only  the  infinitive  and  a  sort  of 

participle  from  the  many  forms  discovered  in  the  ancient  lan- 
guage. Nevertheless  it  lias  been  found  possible  to  learn  much 

concerning  the  grammatical  structure  of  the  ancient  language 
of  the  Old  Kingdom,  as  distinguished  from  the  Middle  and 
New,  in  spite  of  the  fact  that  if  is  largely  composed  of  mag- 

ical contents,  and  is  written  in  a  peculiar  orthography  new 

to  Egyptologists. 
Each  word  had  a  single  accented  long  vowel,  the  others 

being  merely  serviles.  When  words  were  combined  to  form 

a  compound"  ex|)ression,  vowel  changes  occurred  as  in  Cop- tic, and  the  accent  went  to  the  end.     Pronominal  relations 
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were  expressed  by  sufBxes ;  the  possessive  willi  nouns  and 
the  subject  witli  verbs.  Demonstrative  pronouns  iiro  varied 
and  rich.  Substantives  are  niasouliiie  and  feminine,  tiie  lat- 

ter being  used  in  most  cases  to  express  the  neuter.  Pre- 
formative  m  fornuMl,  as  in  Hebrew,  a  considerable  number 
of  nouns,  and  the  tiisbe  endinj;  in  i  is  similar  to  the  Semitic 
formation.  The  dual  is  also  found.  Adjectives  are  formed 
from  nouns  by  an  appended  half-vowel.  The  names  of  the 
numerals  3,  6,  7,  8,  and  !)  were  sinular  to  the  Hebrew. 
Verbs  contain  from  two  to  five  radicals,  and  are  classed  as 
active,  intransitive,  and  passive.  The  only  formation  in  the 
early  language  resembling  the  Hebrew  conjugation,  such  as 
the  Hiphll,  and  resulting  in  a  change  of  signification,  is  the 
causative,  obtained  by  prefixing  an  »■ ;  but  this  addition  was 
treated  as  an  integral  part  of  the  stem  to  such  an  extent  as 
to  alter  the  classification  of  the  verb  in  question.  Marks  of 
inflection  are  present,  but  they  can  not  be  determined  with 
accuracy.  The  only  remnant  is  seen  in  the  Coptic  participle, 
which  is  a  survival  of  an  early  intransitive  or  passive 

pseudo-participial  form.  Of  the  infinitive  and  participle 
little  is  known.  The  vocalization  of  the  infinitive  is  con- 

jectured on  the  basis  of  the  Coptic.  Verbal  substantives 
were  formeti  by  peculiar  endings,  and  verbal  adjectives  are 
also  found.  The  original  genitive  relation  was  expressed 
by  simjile  juxtaposition,  later  by  a  declinable  adjective, 
which  still  later  weakened  into  a  preposition.  The  usual 
order  of  words  in  the  sentence  was  verb,  subject,  object ;  but 
this  was  varied  when  the  object  was  a  pronoun,  and  also  for 
emphasis.  Demonstratives  and  attributive  adjectives  fol- 

low the  noun.  The  object  in  the  sentence  is  only  known  by 
its  position ;  emphatic  words  are  given  a  prominent  place, 
and  ellipsis  occurs  not  infrequently. 

The  foregoing  statement  is  based  mainly  on  the  pyramid 
texts  of  the  fifth  and  sixth  dynasties.  Other  texts  of  about 
the  same  period  exist,  but  unfortunately  they  consist  almost 
exclusively  of  lists  of  mere  titles  claimed  by  the  deceased, 
and  are  almost  absolutely  valueless  for  grammatical  inves- 

tigations.    See  Erman,  cited  above. 
Knowledge  of  the  grammar  of  the  Middle  Kingdom  has 

progressed  mainly  through  the  efl:'orts  of  Erman  and  his pupils  in  Berlin,  but  no  fuller  statement  has  appeared  than 
that  in  his  Sprache  des  Papyrus  Westcar  ((iottingen,  1889), 

which  he  designates  as  a  "preliminary  study."  Several 
papyri  are  extant  from  this  period,  but  they  are  either  med- 

ical {Ehers),  mathematical  (Rliind),  didactic  (Prisse  and 
Sallier  II.),  or  poetical  (three  in  Berlin).  Their  style  is  so 
evidently  artificial  and  stilted  that  it  is  difficult  to  base 

rules  of  correct  usage  upon  them.  Moi-tuary  texts  from 
this  as  from  other  periods  are  of  little  grammatical  value. 

In  the  New  Ivingilom  the  grammar  developed  still  further, 
and  sufficient  material  has  been  preserved  to  enable  Erman 
to  present  the  most  complete  treatise  on  Egyptian  grammar 
that  has  ever  appeared.  (Nenagyptifiche.  Orammatik,  Lei])- 
zig,  1880.)  Many  new  forms  are  found,  while  many  old 
ones  have  weakened  and  disappeared.  The  documents  used 
as  sources  are  more  numerous,  and  they  are  written  in  the 
freer  language  of  the  common  people.  In  official  texts  the 
effort  to  copy  the  ancient  modes  of  orthography  and  speech 
is  seen,  but  in  the  papyri  this  gave  way  to  a  style  at  once 
more  natural  and  more  appropriate  to  popular  tales,  songs, 
and  prose  narratives. 

Sources.- — The  sources  from  which  a  knowledge  of  Egyp- 
tian literature  is  derived  are  the  inscriptions  on  stone  monu- 

ments or  on  such  objects  as  sarcophagi,  and  texts  written 
on  papyrus  and  such  other  materials  as  parchment,  wood, 
potsherds,  etc.  From  the  earlier  periods  the  former  only 
nave  survived,  and  in  fact  they  comprise  the  larger  propor- 

tion from  all  epochs. 
Pyramid  Texts. — The  oldest  long  texts  extant  are  those 

contained  in  the  five  pyramids  of  the  kings  of  the  fifth  and 

sixth  dynasties,  and  are  usually  called"  "  pyramid  texts." They  were  discovered  in  1880,  and  have  since  been  pub- 
lished by  JIaspero  (Reciieil  de  travau.v  relatifs  a  la  philolo- 

gie  el  a  Vnrcheolnyie  egjiptiennes  et,a,<isyru'imes,  Paris,  1882 
S).  Their  recovery  dates  a  new  epoch  in  pjgyptological 
study,  for  while  difficult  to  read  even  in  the  light  of  previ- 

ously acquired  knowledge,  they  have  shed  light  upon  old 
problems,  though  at  the  same  time  they  have  multiplied  the 
problems  awaiting  solution.  They  contain  an  extensive 
collection  of  religious  and  magical  texts  engraved  not  later 
than  2500  B.  c.  .Judging  by  antique  features,  they  are  only 
explicable  on  the  assumption  that  they  are  the  remains  of  a 
literature  which  flourished  in  the  fourth  millennium  b.  c. 

Papyri. — The   earliest   papyrus  purports  to   have   been 

written  by  a  prince  of  the  fifth  dynasty,  Ptah-hotep  by  mime 
(/'<f/«/c»,s /-"(-/.sw),  and  nnol  her  of  ancient  (hite  claiius  Ann'- 
nemliat  I.  of  tlie  twelfth  dynasty  for  its  author,  'i'lie  medi- 

cal papyrus  (Ebers)  was  compiled  under  Aincnophis  I. 
(Amenhotep,  eighteenth  dynasty)  from  more  ancient  docu- 

ments, and  the  mathematical  pajiyrus  (/i'/i//i(/)  was  copied 
under  a  late  Hyksos  king  from  an  original  dating  from  the 
time  of  Ameneinha  III.  (twelfth  dynasty).  Otiier  papyri 
from  this  period  have  been  inenlioned  above.  Numerous 
texts  of  a  religious  nature  are  also  extant  from  this  iieriod, 
but  the  large  majority  of  papyrus  texts  are  those  of  the  sub- 

sequent ages.  Among  the  latter  which  deserve  the  name  of 
literature  are  the  following:  Talcs — The  Tale  of  the  Two 
Brothers  (Select  Papyri,  published  by  the  British  Museum  ; 
Orbiney  Papyrus;  Records  of  flie  Past,  ii.) ;  Capture  of 
Joppa.  and  The  Doomed  Prince  (Harris  Pajiyrus,  the  lat- 

ter translated  in  Records  of  tlie  Past,  ii.);  the  War  against 
the  Hyksos,  and  the  poem  of  the  Battle  with  tlie  Ililtites 
(Sallier  Papyri).  Legal  documents — Proceedings  against 
Grave-robbers  (Amherst  and  Lee  papyri) ;  Process  for  Uigli 
Treason  ( Turin,  Rollin,  and  Lee  papyri) ;  Private  Complaints 
(Salt  Papyrus).  Original  letters — in  Papyri  Anastasi  vi., 
via.,  ix..  Mallet,  Bologna  ii.,  Leiden,  349,  S60-370,  and  col- 

lections of  letters  in  Anastasi  Papyri,  Hi.,  iv.,  v.  See  Er- 
man, Neudgyptische  Orammatik,  Leipzig,  1880,  p.  2  f. 

Authorship. — The  question  of  authorship  of  Egyptian 
papyri  is  one  of  some  uncertainty.  Postscripts  occasionally 
mention  an  imlividual  with  the  statement  that  the  writing 

was  "  made  by  "  hira.  Whether  this  is  an  ascription  of 
literary  authorship  or  of  mechanical  execution  such  as  that 
of  a  scribe  is  uncertain,  but  the  weight  of  probability  in- 

clines toward  the  latter  view. 

Classificatio7is  of  Egyptian  Literature. — The  earliest 
classification  of  Egyptian  literature  that  we  have  is  that  of 
(Uement  of  Alexandria,  Christian  bishop  in  the  latter  half  of 
the  second  century,  who  designates  (S/romato,  vi.,  4;  cf  Lep- 
sius.  Chronologic,  1849,  pp.  45  ff.)  five  classes:  1.  Ten  hie- 

ratic books  on  the  laws,  the  gods,  and  on  priestly  training. 
2.  Ten  books  relating  to  the  priestly  office,  on  offerings,  fes- 

tivals, hymns,  prayers,  processions,  and  the  like.  3.  Ten 
books  for  the  sacred  scribes,  on  hieroglyphics,  cosmography, 
topography  of  temple  lands,  lists  of  temple  furniture,  etc. 
4.  Four  books  on  astrology.  5.  Two  books  for  the  singers, 
on  hymns  and  on  the  royal  life.  But  this  classification  is 
unintelligible  to  us  on  any  known  principle  (see  Brugsch, 
Agyptologie,  p.  149).  The  classification  given  by  Brugsch 
himself  (id.,  p.  159  f.)  is  quite  exhaustive.  It  consists  of  two 
departments.  I.  Sacred  literature  (in  the  hieroglyphic  and 
hieratic  character) :  1.  Hyninology;  2.  Rituals  and  liturgies; 
3.  Books  in  reference  to  temple  service  and  the  priestly 
classes ;  4.  Charms ;  5.  Magical  books  and  directions  for 
the  preparation  of  talismans ;  6.  Decrees  in  honor  of  gods 
and  kings ;  7.  Worship  of  trees  and  beasts ;  8.  Tombstones 
anil  inscriptions  in  memory  of  the  dead;  9.  Writings  in  re- 

lation to  the  dead,  with  the  Ritual  of  the  Dead  (g.  v.)  at  the 
head.  II.  Profane  literature:  A.  Scientific;  1.  Astronom- 

ical ;  2.  Calendars  and  festivals ;  3.  Chronological ;  4.  His- 
torical and  biographical ;  5.  Mat  hematical ;  6.  Geometrical ; 

7.  Statistical;  8.  Geographical;  9.  Natural  science;  10. 
Medical ;  11.  Architectural.  B.  Belles-lettres :  1.  Didac- 

tic ;  3.  Tales  and  adventures  ;  3.  Dialogues  of  the  dead  ;  4. 
Fables  of  animals ;  5.  Histories  and  legends  of  the  gods. 
G.  Mercantile,  etc. :  1.  Reports  and  letters ;  2.  Bills  of  sale  ; 
3.  Rental  contracts;  4.  Receipts  for  loans;  5.  Partition 
agreements;  6.  Documents  relating  to  inheritances;  7. 
Marriage  contracts  ;  8.  Judicial  proceedings ;  9.  Complaints 
to  officers;  10.  Market  prices  and  bills;  11.  Receipts;  12. 
Oaths ;  13.  Lists  of  persons  and  private  papers. 

Origin. — The  Egyptians  ascribed  the  origin  of  their  lit- 
erature to  the  god  Thoth  (q.  v.),  the  number  of  whose 

literary  productions  was  variously  estimated  in  late  times 

at  from  1,100  to  36,535.  Having 'thus  a  divine  originator, 
Egyptian  literatui-e  was  regarded  as  sacred.  Thotli  com- 

municated learning  to  men,  and  it  was  handed  down  by 
co]iyists.  but  the  idea  of  a  fixed  text,  too  sacred  to  be 
altered,  does  not  seem  to  have  found  lodgment.  Commen- 

tators arose  who  had  no  compunctions  about  changing  the 
sense  and  meaning  even  when  these  are  dear.  In  many 
cases  their  procedure  is  so  curious  that  it  can  only  be  ex- 

plained upon  the  supposition  that  the  ancient  texts  were  no 
longer  understood  even  in  the  Middle  Kingdom.  Similarly 

the"  knowledge  of  the  forms  of  the  ancient  language,  al- 
though it  was  recognized  as  the  official  standard,  was 

largely  lost.     Owing  to  this  many  erroi-s  are  found  in  ex- 
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tiuit  texts,  both  formal  luul  material,  whicOi  are  eaiialile  of 

IK)  otlicr  explanation.  Tlie  extent  to  wliicli  tliu  most  .sacred 

relifjious  text  was  ehanged  and  amended  is  seen  in  Naville's monumental  edition  of  the  .Ritual  of  the  Dead  of  the  eigh- 
teentli  dynasty  (Das  Agi/ptisclie  Todtenbucli  der  xviii.  bin 

XX.  Diinadie,i\'ii\s.UA.',\itiv\'m.  IHWi).  The  corruption  of the  text  has  proceeded  so  far  that  it  is  not  in  the  power  of 
textual  criticism  to  restore  it  to  its  (jri^inal  form  so  that 

each  word  shall  appear  in  its  proper  form. 
Relii/ious  Literature.— Mthouj^h  tlie  immber  of  texts 

written  in  the  hieroglyphic  and  allied  characters  is  im- 
mense, the  bulk    

of  them  is  of  a  tviVi^^y^^c'^>-^"^,c^yv"^xr.c<;.,^>.yyv.v^v^^>>'X'/0'^, 
religious  nature, 
consisting  large- 

ly of  copies  of 
the  liitnal  of 
the  Dead,  com- 

plete or  partial, 
written  on  fra- 

gile papyrus,  on 
the  bands  and 

sarcophagi  of 
thedead, on  tem- 

ple walls  and  in 
tombs.  The  lit- 

erary activity  of 
the  living  was 
exercised  mainly 
in  the  prepa- 

ration for  tiie 
life  in  the  fields 
of  Amenti,  the 
land  of  the 
West,  the  future 
home  of  the  de- 

ceased. The  gods 
and  the  dead 
were  objects  of 
esijecial  care 
But  in  spite  of 
the  wealth  of 
materials  there 
is  diffieultj  in 
obtainingaclear 
viewof  therebg- 
ious  conceptions 
of  the  Eg\  p- 
tians,  because 
behind  all  their 
formula;  and  iit- 
iialistic  observ- 

ances there  is  a 
background  of 
mythology  as 
yet  imperfectly 
comprehended, 
which  is  never- 

theless essential 

to  a  complete  un- 
derstanding of 

the  religion  in 
its  essence.  The 
references        to 

these  myths  are  numerous,  but  the  particular  events  in- 
tended do  not  appear  in  detail.  The  ritualistic  books  are 

mere  directories  of  observances ;  the  Ritual  of  the  Dead 
is   a  conglomerate   made   up   of    accretions    during    long 

Tales  and  Narratives. — Egyptian  literature  is  at  its  best 
in  the  tales  which  have  been  preserved  dating  from  the 
periods  of  the  Middle  and  New  Kingdoms.  The  Egyptian 
was  so  lacking  in  imagination  that  when  he  left  the  region 
of  simple  prose  he  became  bombastic,  grotesque,  and  absurd. 
Yet  the  literary  Egyptian,  even  when  relating  a  plain  and 
simple  story,  was  wont  to  interject  speeches  and  long  let- 

ters which  were  evidently  intended  as  literary  adornments. 

It  is  a  remarkable  fact'  that  most  of  these  tales,  and  all  of 
those  coucheil  in  simple  prose  speech,  come  from  the  period 
subsequent  to  the  Hyksos  invasion  and  occupation.  The 

so-called  prose  narratives  of  the  previous  period  are  jn-ob- 
ably  poetic  in  their  structure,  being  more  artificial,  less  in- 

telligible, and  in  marked  contrast  to  those  of  the  eighteenth 
dynasty,  which  show  a  style  truer  to  the  contemporary  idiom 

and  more  natui'al  than  the  official  texts  and  the  inscriptions 
in  the  bombastic  style  and  antique  language  of  their  ancient 
models. 

Poetry. — Closely  allied  to  the  tales  are  the  poetical  writ- 

ings. Music  and"  .singing  were  practiced  in  all  periods  to 
express  joy  and  grief,  and  the  song  was  the  universal  ac- 

companiment of  lalior.  The  specimens  from  the  ancient 
kingdom  are  valuable  mainly  as  showing  the  origin  of  the 
folk  song.  In  the  more  artistic  pieces  of  later  limes,  allit- 

eration was  practiced  frequently,  and  plays  on  words  were 

carried  to  a  great  length.     The  "  parallelism  of  members," 

Zodiac  of  the  Tcmplp  of  Denflerah. 

familiar  to  us  in  the  Hebrew  poets,  is  frequent  and  some- 

times very  artistic.  This  fiarallelism  is  sometimes  strict, 

sometimes  free,  and  a  poetical  composition  is  occasionally 

arranged  strophieallv.  Khytlim  was  also  introduced,  with  a 

regular  beat  of  accents,  dependent  upon  the  usual  laws  of 

Egyptian  phonology.  Long  lines  are  interrupted  m  some 

of  the  manuscripts  of  the  Middle  Kingdom  by  shorter  lines 
which  mark  transitions  of  thought  as  well  as  of  meter.  At 
times  these  lines  are  marked  in  red. 

Letters.— A  peculiar  form  of  literature  has  been  pre- 
served in  the  collection  of  letters  prepared  by  teachers  for 

their  pupils.  Some  contain  praise  of  the  occupation  and 

advantages  of  the  learned  scribe,  who  is  released  from  the 

toil  and  fatigue  of  the  soldier  and  the  laborer.  Others  con- 
tain moral  instruction,  the  precepts  of  etiquette,  and  the 

formuht  of  elegant  intercourse.  They  are  cast  in  the  form  of 

instruction  given  to  the  young  by  their  elders,  or  to  pupils 

by  their  teachers,  in  a-  style  that  is  to  us  often  far  from 
clear.  In  the  later,  and  especially  in  the  demotic,  periods 

letters,  contracts,  and  private  documents  afford  glimpses  of 
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the  life  of  the  people  which  could  scarcely  be  had  fi-om  any 
other  source. 

HiMorical  Writing. — Lists  of  kings  engraved  on  temple 
walls  and  the  single  royal  papyrus  of  Turin,  containing  the 
names  of  the  kings  and  the  length  of  their  reigns,  are  all 
that  can  lay  claim  to  this  name.  Most  of  the  historical 
texts  consist  of  brief  accounts  of  the  deeds  of  individuals 

and  of  kings,  which  may  have  been  based  upon  official  an- 
nals, but  of  such  documents,  if  they  ever  existed,  none  have 

survived. 

Astronomy. — The  so-called  astronomical  writings  are 
rather  of  an  astrological  nature.  Our  knowledge  is  derived 
mainly  from  the  temple  of  Ramses  II.  at  Thebes,  the  tombs  of 
Seti  I.,  Ramses  IV.  and  VII.,  and  the  sarcophagus  of  Ramses 
IX.  (cf.  Lepsius,  Clironologie,  y.  (53  If.).  Ptolemaic  texts 
have  been  preserved  at  PhiUe,  Edfu,  and  Ombos,  and  they 
show  similar  characteristics.  Only  after  the  Roman  period 
do  the  signs  of  the  zodiac  appear.  Nevertheless,  the  Egyp- 

tians were  close  observers  of  the  stars,  and  some  of  tlieir 
charts  are  interesting. 

Mathematics. — In  mathematics  the  decimal  system  was 
■employed.  Single  short  lines,  numbering  from  one  to  nine 
expressed  units,  while  there  were  separate  signs  for  10,  100, 
1,000,  etc.  In  later  times  special  signs  were  used  for  !t,  60, 
and  80,  and  later  still  for  5,  7,  8,  10,  and  <iO.  The  Papi/rus 
Rhind  is  the  thesaurus  of  Egyptian  mathematical  lore. 
Eisenlohr,  Ein  mathematisches  Handbuch  der  alien  Aegypter 
(Leipzig,  1877). 

Chemistry. — It  can  not  be  doubted  that  some  chemical 
knowledge  was  possessed  by  the  ancient  Egyptians,  since  the 
existence  of  glass,  artificial  stones,  and  alloys  bears  witness 
thereto  ;  but  no  writings  have  been  found  to  set  forth  their 
attainments  for  our  enlightenment. 
Medical  Writings. — The  practice  of  medicine  was  em- 

piric, and  remedies  were  held  in  high  esteem  in  proportion 
to  their  age.  Incantation  was  an  essential  portion  of  the 

physician's  stock  in  trade.  The  largest  extant  work  is  the 
Ebers  papyrus,  compiled  in  the  eighteenth  dynasty  from 
documents  then  antique.  The  recipes  bear  the  names  of 
ancient  personages,  and  are  arranged  under  the  name  of 
the  disease  and  its  symptoms,  with  directions  as  to  ad- 

ministration. Such  texts  are  difficult  to  understand  on 
account  of  uncertainty  as  to  the  internal  bodily  organs 
intended,  the  character  of  the  particular  illness  and  its 
symptoms,  the  articles  of  the  pharmacopaua,  and  the  values 
of  the  weights  and  measures.  German  translation.  Joac- 

him, Papyrus  El/crs,  Das  cilteste  Buck  uber  Heilkande 
(Berlin,  1890).     The  original,  by  Ebers  and  Stern  (Leipzig, 

Judicial  Texts. — There  are  many  judicial  texts,  especially 
from  the  nineteenth  and  twentieth  dynasties.  They  re- 

port legal  prosecutions  of  persons  accused  of  treason, 
murder,  theft,  body-snatching,  robbery  of  tombs,  deface- 

ment of  temples,  falsification,  perjury,  infliction  of  bodily 
damage,  and  the  like.  Documents  have  survived  containing 
private  complaints,  made  in  due  form.  Among  the  most 
interesting  documents  are  some  reports  upon  the  condition 
of  royal  tombs  alleged  to  have  been  rilled.  Some  were 
found  intact,  while  in  the  case  of  others  the  allegations 
were  sustained.  Chabas,  Une  spoliation  des  hypoge.es  de 
Thebes;  Traduction  analytique  du  papyrus  Abbott  (P  axis, 
1870). 

The  difflcnlties  which  beset  the  investigation  of  the  Egyp- 
tian grammar  affect  all  efforts  at  translation.  Even  a  sfight 

comparison  of  the  various  translations  of  the  same  text  made 
by  successive  persons,  or  even  by  the  same  scholar  after  a 
lapse  of  years,  shows  the  progress  made  in  tlie  interval. 
The  method  is  one  of  approximation  in  the  case  of  any  long 
text.  There  can  be  no  doubt  that  the  best  translations  ap- 

proach closely  to  the  sense  of  the  original,  but  this  is  by  no 
means  scientific  in  exactness  of  rendering.  In  the  language 
of.the  New  Kingilom  the  grammar  is  better  settled  than 
elsewhere,  and  consequently  the  translation  of  New  King- 

dom texts  approaches  nearest  to  perfection.  But  in  the  Jlid- 
dle  and  Old  Kingdoms  there  is  so  much  uncertainty  that 
any  rendering  must  be  only  provisional.  It  is  one  thing  to 
give  the  meaning  of  a  text  in  a  general  way  and  quite  an- 

other to  be  able  to  render  it  upon  the  basis  of  a  perfect 
understanding  of  grammar  and  syntax.  To  the  latter  no 
claim  can  be  made.  The  most  available  translations  into 
English  are  those  of  The  liecords  of  the  Past  (2  series,  18 
vols.,  London  and  New  York),  though  all  histories  of  Egypt 
contain  samples  of  Egyptian  literature  in  modern  dress. 

Charles  R.  Gillett. 

Egyi)tian  (or  Malleso)  Vtiltnre,  called  also  Pharaoh's 
Hen  :  a  small  vulture  (Neophron  fierniuplrru.'i)  of  Southern 
Europe^  Africa,  and  Asia,  occasionally  seen  in  England. 
The  young  birds  are  brown  ;  the  adult  bird  has  almost  per- 

fectly white  plumage,  with  black  wing  feathers,  'i'hese  birds 
are  valuable  scavengers,  jirotected  by  law  and  custom,  and 
are  half  domesticated. 

Egyptology :  the  science  which  concerns  itself  with  the 
writing,  language,  literature,  monuments,  and  history  of  an- 

cient Egypt,  from  the  earliest  time  to  the  extinction  of  the 
old  pagan  religion  and  civilization  between  the  fifth  and 
sixth  centuries  after  Christ.  It  is  a  new  science,  having  its 
origin  in  the  beginning  of  the  nineteenth  century.  M.  Bous- 
sard,  a  captain  of  engineers  under  B(iua|iarte  (179!)),  discov- 

ered in  the  trenches  of  Fort  .Julien,  near  Rosetta,  a  large 
block  of  black  granite  with  the  remains  of  three  inscrip- 

tions, the  first  in  hieroglyphs,  the  second  in  the  demotic 
character,  the  third  in  Greek.  This  Rosetta  stone  was  taken 
to  England  after  the  capitulation  of  Alexandria  (1801),  and 
presented  by  King  George  III.  to  the  British  Museum.  It 
contains  a  decree  promulgated  at  Memphis  in  honor  of 
Ptolemy  V.  Epiphanes  by  the  priesthood  of  Egypt  in  svnod 
assembled,  thanking  that  .sovereign  for  the  benefits  which 
he  had  conferred  ujjon  them.  They  ordered  it  to  be  sent  to 
all  the  temples  of  the  first,  second,  and  third  rank,  there  to 
be  engraved  on  stehe  in  the  three  forms  of  writing  then 
used  throughout  the  land.  When  found,  half  of  the  hiero- 

glyphic portion  of  the  Rosetta  copy  was  wanting,  but  the 
demotic  and  Greek  were  nearly  complete,  and  the  work  of 
decipherment  began  with  them.  The  French  Orientalist 
Silvestre  de  Sacy  made  out  in  the  demotic  some  of  the 
proper  names  mentioned  in  the  Greek  (Lettre  au  Cttoyen 
Chaptnt  sur  V inscription  egyptienne  da  monument  du  Ro- 

sette, Paris,  1802) ;  and  the  Swede  Akerblad,  following  in  his 
steps,  assigned  phonetic  values  to  most  of  the  signs  em- 

ployed in  the  proper  names  {Lettre  stir  rinscription  egyp- 
tienne de  Rosette  adressee  au  Citoyen  S.  de  Sacy.  Paris, 

1802).  In  1814  Thomas  Young,  the  celebrated  English 
mathematician,  succeeded  in  isolating  a  number  of  groups 

whicli  express  connnon  names,  and  even  in  ti'anslating 
some  fragments  of  demotic  phrases.  Turning  to  the 
hieroglyphs  he  tried  to  determine  the  ])Ower  of  the  charac- 

ters which,  being  inclosed  in  cartouches  or  rings,  were 
known  to  indicate  the  names  of  kings.  Thus  he  read  the 
names  of  Ptolemy  and  Berenice,  but  he  failed  to  analyze  them 
exactly ;  five  only  of  the  values  which  he  proposed  for  the 
signs  turneil  out  to  be  true.  {Arclueoloyia,  vol.  xviii.,  p.  60, 
1817;  Encyrlopcedia  Britanniea,  4th  eilit..  vol.  iv.,  1st  part, 
1818.)  The  problem  with  which  Young  had  such  poor  suc- 

cess was  solved  four  years  later  by  Jeax  Francois  Cham- 
POLLION  (q.v.).  Champollion  had  felt  attracted  to  the  study 
of  the  Oriental  languages  from  his  early  youth,  and  pub- 

lished when  only  twenty-four  years  of  age,  under  the 
title  Vlkgypte  sous  les  Pharaons  (2  vols.,  Paris,  1814),  the 
first  two  volumes  of  a  large  work  f)n  the  history  and  civili- 

zation of  ancient  Egypt.  Guided  by  his  thorough  knowl- 
edge of  the  Coptic,  he  applied  himself  to  the  decipher- 
ment of  the  inscriptions,  and  ascertained  very  soon  that  the 

three  kinds  of  characters  found  on  the  monuments,  far 
from  representing  three  independent  systems,  were  three 
successive  developments  of  one  system  of  writing,  of  which 
the  hieroglyphs  were  the  prototype,  the  hieratic  and  dem- 

otic the  cursive  forms  (De  Vecriture  hieratique  des  anciens 
^gyptiens.  Grenoble,  1821).  He  then  dissected  the  car- 

touches which  had  been  studied  by  Young  and  [iroved  that 
the  hieroglyphs  in  them  were  always  taken  alphabetically, 
and  that  the  alphabet  thus  employed  for  the  rendering  of 

Greek  royal  names  was  the  same  "that  had  been  used  from the  time  of  the  first  dynasties,  not  only  for  proper  names, 
but  for  the  common  parts  of  the  language.  He  gave  a 
general  outline  of  his  system  to  the  Academic  des  Inscrip- 

tions (Lettre  a  31,  Dacier  relative  d  I'alpluitjet  des  hiero- 
glyphs phonetiqties  employes  par  les  Egyptiens,  Paris)  on 

Sept.  22,  1822,  a  day  famous  in  the  annals  of  science  as 
marking  the  foundation  of  Egyptology.  Then  he  com- 

pleted his  revelations,  and  explained  fully  his  method  in 
ins  Precis  du  systeme  hieroglyph ique  des  anciens  t^gyptiens 
(Paris,  1824;  2d  ed.  1827-28).  He  spent  the  last  eight  years 
of  his  life  in  working  out  the  principles  which  he  had  estab- 

lished for  the  resurrection  of  the  old  Egyptian  world, 
trying  to  elucidate  the  religion  in  his  Pantheon  tlyyptien 

(Paris,  1828-26),  the  chronology  and  political  history  "in  his 
Lettres  a  M.  le  Due  de  Blacas  d'Aulps  relatives  an  Musee 
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royal  &gyptien  de  Turin  (3  vols.,  Paris,  1824-26),  the  general 
arctucoloffv  i ii  liis Niitice detcrip/ive dex ihmum en f.s  fjfjyptii'tis 
du  Musec  Charles  X.  (Paris,  1H27).  In  l«2><-:i()  lu:  sear<:lie<i 

Egypt  from  Alexandria  to  Wadi-llalfa  with  llie  helj]  ol' a 
selcieted  baii<l  of  Prenth  and  Italian  arclufologists.  Upon 
his  return  he  was  made  Professor  of  Egyptian  Literature  in 
the  College  de  Franee,  but  his  strenuous  aetivity,  and  es- 

pecially the  hardships  to  wliieh  he  had  sulimitted  during 
his  recent  journey,  had  overtaxed  his  strengt.li.  He  was 
seized  with  a  fatal  fever  and  died  Mar.  4,  1832,  a  few  days 
after  he  had  delivered  his  first  lecture.  His  rapid  success 
hail  raised  up  a  host  of  detractors  and  opponents.  Klap- 
roth  (criticised  his  work  with  a,  bad  faith  and  a  virulence 

which  even  death  did  not  abate  (Exumen  critiqiiR  des  tra- 
vaux  de  fen  M.  Clmmpi>lliun  snr  leu  I/ieroyhjplies,  Paris, 
1832);  Spohn  and  Seyffarth  started  a  rival  system,  which 

■was  rejected  in  Europe  ai'ter  the  death  of  Uhlemann  (IH.').")), but  which  continued  to  find  some  degree  of  acceptance  in 
the  U.  S.  for  more  than  thirty  years.  The  general  pvililic, 
however,  had  received  his  labors  with  delight  and  imme- 

diately proclaimeil  his  discoveries  as  among  the  most  won- 
derfnl  ever  achieved  in  the  domain  of  antiquity.  After 
his  death,  men  of  every  nation  took  up  his  teachings  and 
advanced  the  work  he  luitl  begun  so  well :  Nestor  Lhote, 

("harles  Lenorraant,  and  Dulaurier  in  France ;  Salvolini, 
Rosellini,  Ungarelli, and  Barucchi  in  Italy;  Leenians  in  the 
Netherlands;  Wilkinson,  Birch,  and  Osborn  in  England. 
Champollion-Figeac  devoted  himself  to  the  memory  of  his 
younger  brother,  and  published  the  most  im])ortant  of  his 

unfinished  books,  his  Lettres  ecritea  d'Eyypte  (Paris,  1833) ; 
his  (frammaire ^yyptienne (Paris,  1 836-41 ) ;  his Diclionnaire 
Eyyplien  en  ecriture  hieroglyphique  (Paris,  1841-46) ;  his 
Monuments  de  TEgypte  et  de  la  Nuhie,  (Paris,  1835-75), 
coinpleted,  however,  only  by  Maspero.  Since  then  the  story 
of  Egyptology  has  been  a  perpetual  record  of  success  and 
discoveries.  Lepsius  analyzed  critically  in  his  Lettre  a  M. 

le  ProfessL'Ki- Rosell ini  surl'alptiahet  hieruylyphitpie  (Rome, 1837)  the  structure  of  the  old  language,  and  elucidated  the 
origin  and  mechanism  of  the  syllabic  characters,  the  exist- 

ence of  which  had  only  been  surmised  by  ChampoUion. 
Lepsius,  however,  early  left  philological  for  liistorical  and 
archiEological  researches.  From  1837  to  1885  nearly  every 
year  was  marked  by  the  appearance  of  some  important  work 
from  his  pen:  Dns  Todfmhiirh  der  Ai/ypter;  Ueher  die 
xii,  dyyptische  Kiiiiiyxdyiinstir  ;  Elnli'itinig  in  die  Chro- 

nologie;  Ueber  den  crslcii.  ayyptisclwn  Gljtterkrc.is;  Ki'migs- 
buch  der  alien  Agypler,  and  many  more.  Large  portions 
of  these  have  liecome  antiquated,  but  they  formed  the  solid 
ground  upon  which  the  chronology  and  history  ol  ancient 

Egypt  have  been  built  up.  His  three  years'  stav  in  the  Nile 
valley  at  the  head  of  a  commission  of  German  iraughtsmen 
and  scientists  (1842-4.5)  produced  the  gigantic  DinkmaU'r 
aus  Ayypfen  und  Athiopien.  (13  vols.,  Berlin,  184y-5y).  in 
which  all  the  historical  texts  known  at  the  time  were  re- 

produced by  the  skillful  hand  of  Weidenbach.  Bunsen 
popularized  the  ideas  of  Lepsius  in  his  Ayyptens  Stelle  in 
der  Weltgeschichte  (Hamburg,  1849):  Ileinrich  Brug.sch, 
then  a  young  man,  applied  himself  to  demotic  texts  (Scrip- 
tura  JEyypiiorum  demotica,  Berlin,  1848) ;  Qrammaire  de- 
motique  (Berlin,  1855).  While  things  went  thus  in  Ger- 

many, Emmanuel  de  Rouge  commenced  his  labors  in  Franee 

witli  his  Examen  critique  de  I'ourrage  de  J/,  le  Cheralier 
de  Bunsen.  in  which  the  merits  of  Bunsen's  and  Lepsius's 
work  were  fully  recognized,  while  their  errors  and  fallacious 
hypotheses  were  pointed  out  with  a  vigor  of  method  and  a 
certainty  which  placed  the  young  author  at  the  head  of 
living  Egyptologists.  Emnuinuel  de  Rouge  has  been  termed 
the  second  founder  of  Egyptology,  and  he  has  a  perfect 
right  to  the  title.  He  remodeled  the  grammar  in  his  Chre.s- 
tomathie  Egyptienne  (Paris,  1867-76) ;  he  called  back  to  life 
the  first  dynasties  in  his  liecherches  sur  les  monuments 

qu'on  peut  attribuer  aux  six  premieres  dynasties  de  Mani- 
thon  (Paris,  1866) ;  he  gave  the  perfect  models  of  the  method 
in  which  Egyptian  texts  should  be  commented  upon  letter 

by  letter  and  word  byword  in  his  Jlemoire  sur  I'inscrijition 
d'A/imes,  chef  des  nautoniers  (Paris,  1851),  in  his  lihide 
sur  une,  stele  egyptienne  de  In,  Bihlintlieque  Tmperiale 
(Paris,  18.56-59),  and  in  his  smaller  pamphlets,  and  he  was 
the  first  who  reallv  translated  whole  Egyptian  books  and 
inscriptions,  both  liieroglyphic  and  hieratic.  He  gave  a 
new  impulse  to  Egyptology  not  only  in  France,  where  Ma- 

riette.  (!liabas,  Deveria,  Pierret,  and"Maspero  took  the  field after  him,  but  also  in  England,  where  his  influence  was  felt 

by  Birch,  Hinck.s  Lepagc-Renouf,  and  in  Germany,  where 
Brugsch,  Dilmichen,  Ebers,  and  lOisenlohr  seconded  the 

eir<n-ts  of  Lepsius.  The  elders  of  the  German  school  are 
nearly  all  practical  archa-ologists,  who,  like  Dilmichen, 
copied  texts  in  the  temples  of  Egypt  and  interprete<l  them 
in  their  ndation  to  history  and  religion,  or,  like  Ebers,  pop- 

ularized in  ingenious  novels  (Die  ugyjdische  Kdnigs- 
toc/iter,  Varda,  Die  Sell  western)  the  knowledge  they  had 
acquired  in  their  scientific  researches.  They  are  headed  by 
the  veteran  Ileinrich  Brugsch  (Brugscdi  Pasha),  who  may 
be  said  to  be  tlu-  last  of  the  heroic  generation  which  did 
not  specialize  within"  a  narrow  branch  of  the  science,  but 
took  the  whole  field  for  its  specialty.  His  Grammaire 
(Leipzig,  1873);  Dictionnairehieroylypliique  (Leipzig,  1867- 
82);  Geuyrapldsche  Inschriften  (Leipzig,  1857-60);  and 
Dietionnaire  geograpkique  de  I'aucienne  iiyypte  (Leipzig, 
1877-80) :  his  Matiriaux  pour  servir  a  la  reconstruction  du 
culendrier  des  anciens  tjgypttena  (Leipzig,  1864) ;  his  Ge- 
scliirlile  Ayyjilens  (Leipzig,  1877) ;  his  Religion  und  Mytho- 
loyie  ili-r  iilleii  Agypti-r  (Leipzig,  1885-88);  his  Thesaurus 
luKcriplioHum  JEyyptiaearum  (Leipzig,  1883-91);  and  his 
Agyptologie  (Leipzig,  1891)  are  fundamental  works,  the 
great  faults  of  which  are  lost  in  greater  merits.  With  the 
exception  of  Wiedemann,  whose  turn  of  mind  is  decidedly 
historical,  the  more  recent  German  school  inclines  more 
and  more  to  grammars  and  jihilology  under  the  lead  of 
Adolf  Erman,  the  successor  of  Lepsius  both  in  the  Museum 
and  at  the  University  of  Berlin.  (Jn  the  other  hand,  the 
French  school,  though  not  adverse  to  philology,  has  directed 
its  strengt  h  toward  history  and  archaH>logy  since  the  death 
of  Emmanuel  de  Rouge  (1872)  and  of  Chabas  (1885).  Au- 
guste  Mariette  (Mariette  Pasha)  had  owned  the  way  for 
them  by  his  immortal  labors  among  the  Egyptian  ruins  in 
the  interest  of  both  the  French  (1849-54)  and  Egyptian 
(1858-81)  Governments.  He  had  discovered  the  Serapeum 
of  Memphis,  freed  the  temples  of  Edfu,  Karnak,  Dcir  el-Ba- 
hari,  Dendcrah,  and  Abydos  from  the  rubbish  which  cum- 

bered them,  explored  the  wliole  Nile  valley  from  Tanis  to 
Napata,  and  collected  in  Boulak  in  1859  that  museum  of 
antiquities  which,  transferred  to  Gizeh  (1889),  is  one  of  the 
wonders  of  modern  Egypt.  The  direction  of  Egyptian  ex- 

cavations passed  from  his  hands  to  those  of  G.  Maspero 
(1881-86)  and  E.  Grebaut  (1886-92),  and  descended  in 
1892  upon  De  Morgan,  all  of  them  Frenchmen.  Moreover, 
the  French  Government  maintains  in  Cairo  a  Mission  ar- 
cheologique  permanenie,  founded  in  1880  by  Maspero  and 
directed  under  his  siipervision  by  Lefebure  (1881-83),  Gre- 

baut (1883-86),  and  Bouriant.  Young  Egyptologists  are 
sent  every  year  to  Egypt  to  excavate,  draw,  copy,  and  pub- 

lish the  monuments.  They  are  helped  in  the  work  of  find- 
ing and  preserving  the  remains  of  antiquity  by  an  Anglo- 

American  society,  the  Egyj)t  Exploration  Fund,  the  first 
secretary  and  real  promoter  of  which  was  Miss  Amelia  B. 
Edwards  (1883-93).  In  1883  they  sent  out  their  first  agent, 
fidouard  Naville,  of  Geneva,  and  he  cleared  the  site  of 
Pithom  in  the  land  of  Goshen.  Since  then  Naville, 
Flinders,  Petrie,  Griffith,  Gardner,  and  Newberry  have  been 
at  work.  Naucratis  has  come  to  light,  Tanis  and  Bubastis. 
the  Pyramids  of  the  Fayum,  the  tombs  of  Beni-Hasan  and 
El-Amarna  have  yielded  unexpected  treasures  of  archaeologi- 

cal and  historical  lore. 

Records  begin  to  appear  with  the  third  dynasty  of  Ma- 
netho.     The  Sphinx  of  Gizeh  is  certainly  older,  but  being 

bpiiiux  aud  p\  rainul 

anepigraphous  it  is  not  known  to  which  king  or  dynasty  it 
belongs.  A  few  stelie  bear  the  name  of  Sondim  (second 
dynasty),  and  the  step  pyramid  of  Sa(]qarah  purjiorts  to  be 
the  tondj  of  King  Tosiri  (third  dynasty).     These,  however. 



KCiYI'TOLOGY 25 

are  isolated  instances,  and  an  unbroken  line  of  nioiiiiriionts 
begins  only  under  Snolroui,  the  last   Plianioli  of  the  third 
dynasty  (about  4300  n.  c).     From   his  finietolhe  death  of 
Pepi  It.  (about  8800  B.  c.)  the  necropolis  of  (jizeh.  SiHicjarah, 
Dashour,  and  Midouni,  tlie  tombs  of  the  feudal  families  at 
Zawiet-el-Maietin,  at  Sheikh-said,  at  Kasr-es-Sayad,  at  As- 
suan,  the  rock  graffiti  of  Wadi  Magharah  in  the  Sinaitic 
peninsula,  furnish  material  enough  to  trace  the  succession 
of  the  kings  and  call  back  to  life  the  whole  civilization  of 
those  primeval  ages.     The  series  breaks  oflf  after  Pepi  II., 
and  although  the  extensive  chasm  which  was  siip|)osed  to 
intervene  between  the  fall  of  the  Memphite  and  the  rise  of 
the  Theban  empire  never  existed  except  in  the  minds  of 
modern  archajologists,  yet  a  few  small  scarabs  and  objects 
in  the  Louvre,  a  few  tombs  at  Siout  and  Bersheh,  are  as  yet 
the  only  records  which  bear  witness  to  the  power  of  the 

Hcracle'opolitan   house.      With  the  eleventh   dynasty   the monuments  come   to   light   again   in  great   numbers,   but 
whereas  the  relics  of  the  previous  centuries  were  concen- 

trated, so  to  sav,  in  the  neighborhood  of  Memphis,  the  me- 
mentoes of  the  middle   kingdom  (about   3200-3900  B.  c.) 

are  equally  dispersed  all  over  the  Nile  valley,  in  the  grottoes 
of   Beni-IIasan,   Bersheh,   Siout,   Assouan,   in   the   private 
tombs  of  Thebes  and  Abydos,  in  the  temides  of  Xubia  and 
in  the  Delta  cities,  in  the  pyramids  of  the  Fayum  and  the 
inscriptions  of  Sinai  and  Hammamat.     There  are  many  in- 

scriptions and  statues  of  the  thirteenth  and  fourteentli  dy- 
nasties, and  the  area  of  ground  tliey  cover  from  the  fourth 

cataract  to  the  sea  shows  how  much  the  strength  of  Egypt 
had  grown  to  be  at  that  time.     The  invasion  of  the  Hyksos 
suspended  for  at  least   four  centuries  the  production   of 
monuments  (about  2100  B.  c),  and  nothing  remains  of  their 
kings  except  a  few  names  rudely  scratched  on  statues  of  the 
older  Pharaohs.     Egypt  revived  after  their  expulsion,  and 
the  three  Theban  dynasties  of  the  new  .empire  (about  1750- 
1100  B.  c),  enriched  by  the  spoils  of  Asia  as  well  as  by  those 
of  Ethiopia,  covered  the  banks  of  the  river  with  temples  and 
palaces,  the  ruins  of  which  are  to  be  counted  by  hundreds 
even  after  nearly  two  thousand  years  of  neglect  and  destruc- 

tion.    Thebes,  of  course,  received  the  best  part  of  their  care. 
The  snuill  sanctuary  of  Karnak  was  enlarged  from  year  to 
year,  and  nearly  every  king  held  it  a  duty  to  aild  to  the 
existing  buildings  a  new  hall,  chapel,  or  pylon.     Kamses  I. 
planned   the  great  hypostyle  which  Seti  I.  executed   and 
Ramses  II.  decorated.     To  enumerate  the  names  of  all  the 

Pharaohs  who  worked  upon  it  would  be  to  make  a  com- 
pendium of  the  history  of  Egypt  under  the  following  dy- 

nasties :  Amenophis  III.  built  the  temple  of  Luxor;  Thout- 
mes  II.  and  Queen  Hatshopsitou  the  terraces  of  Deir  el- 
Bahari ;  Seti  I.  the  Memnonium  of  Gournah ;  Ramses  II.  the 
Ramesseum  ;  Amenophis  III.  the  chapel,  now  destroyed,  in 

front  of  which  he  erected  his  two  colossal  statues  (Memnon's 
Colossi);  Ramses  III.  the  migdol  of  Medinet-Uabu.     In  the 
western  valley  and  at  Bab-el-Molouk  the  vaults  were  ex- 

cavated where  reposed   the   mummies  of  the   kings  from 
Amenophis  III.  to  the  last  of  the  Ramses.      The  cities  of 
the  Delta  were  restored  by  Ramses  11.  and  his  successors ; 
Abydos  was  adorned  with  two  magnificent  temples  by  Seti  I. 
and  Ramses  II.     It  was  Ramses  II.  again  who  cut  in  the 
solid  rock  most  of  the  speos  and  hemi-speos  of  Nubia,  the 
more  perfect  type  of  which  is  to  be  found  at  Ipsamboul. 
The  kings  of  the  twenty-first,  twenty-second,  twenty-third, 
twenty-fourth,  and  twenty-fifth  dynasties  had  enough  to  do 
to  carry  out  the  work  which  had  been  prepared  for  them  by 
the  Ramessides.     But  a  new  era  opens  for  Egypt  with  the 
twenty-sixth   dynasty.       Psamatik    I.   and   his  successors 
Apries,   Araasis,   Nectanebo  showed    themselves  great   re- 

storers of  old  monuments  and  great  builders  of  new  ones. 
Even  the  invasion  of  the  Persians  and  their  short  domina- 

tion could  not  stop  the  renaissance  of  Egyptian  sculpture 
and  architecture ;  it  reached  its  highest   point   under  the 
Ptolemies,  who  rivaled  in  that  respect  the  most  celebrated 
native  Pharaohs.     The  various  temples  of  Thebes,  which 
were  little  better  than  heaps  of  ruins,  owing  to  the  Assyrian 
and   Ktliiopian  devastations,  were  renewed   by  them,  and 
Karnak   became  a  kind  of  sacred  museum  where   foreign 
tourists  came  to  admire  the  past  splendors  of  Sesostris.    Tlie 
old  temples  at  Edfu,  Denderah,  Philre,  Ombos,  Esneh,  which 
had  been  slowly  decaying  for  centuries,  were  pulled  down 
and  replaced  by  more  magnificent  edifices.      The  Ronuui 
Cicsars  continued  the  constructions,  and  the  reigns  of  the 
Flavians  and  Antonines  are  recorded  by  as  many  monuments 
in  Egypt  as  in  the  rest  of  the  empire.     The  impulse  slack- 

ened under  the  African  house  of  Severus,  and  died  out  com- 

pletely in  the  middle  of  the  third  century  A.  i). ;  Philip])us 
is  the  last  emperor  whose  mime  was  engraved  oflicially  in 
tlie  hieroglyphic  character.  Though  cartouches  arc  pro- 

fusely inscribed  everywhere  on  the  public  buililiiigs  and  in 
the  tombs,  accompanied  often  with  a  mention  of  regnal 
years,  yet  since  the  Egyptians  never  knew  what  it  was  to 
use  a  fixed  era  by  which  to  dale  current  events,  it  would  be 

nearly  impossible  for  us  to  dei-ive  a  chronology  and  history 
of  Egypt  from  the  inscriptions  if  we  did  not  possess  lists  or 
tables  in  which  the  kings  are  entered,  each  in  his  proper 
place.  Some  of  these  lists  have  eomc!  down  to  us  in  the 
original,  but  the  most  important  of  tlieiu,  a  canon  written 
in  hieratic  at  about  the  time  of  Ramses  II.  and  now  pro- 
served  in  the  museum  at  Turin,  is  so  sadly  mutilated  that  a 
great  part  of  it  is  lost  forever,  and  tlu'  <lisposilion  of  all  the 
fragments  is  not  certain  as  yet.  It  has  been  jiublished  by 

Le[isius  (Auswahl  der  imchticislen  I'rlumlni  dir  iUiiiplinchen 
Alierthums.  pi.  iii.-vi.).  and  lietter  by  Wilkinson  (flu-  Frag- 

7nvnts  of  the  Hieratic  Papi/nis  at  Turin,  London,  1H,')I).  It 
is  supplemented  by  a  few  hieroglyphical  documents:  The 
two  tables  of  Abydos. (Lepsiu.s,  J «..s-!w//i/,  pi.  ii. ;  Jlariette, 
Abydos.  i.,  pi.  xliii.) :  the  table  of  Saqqarah  ( JIariette,  Monu- 

ments divers,  pi.  Iviii.) ;  the  G/iantbre  des  Ancetres  of  Karnak 

(Prisse  d' Avenues,  3Ionumenis,  pi.  i.) ;  the  small  altar  at 
Marseilles  (F.  de  Saulcy,  Ktude  sur  la  serie  des  rois,  Metz, 
1863).  The  complete  catalogue  of  the  kings  and  dynasties 
from  Menes  to  the  Macedonian  conquest  was  given  in  the 
Greek  work  of  IManetho,  an  extract  of  which  has  been  pre- 

served for  us  and  forms  the  basis  of  the  histoiy  of  Egypt. 

JIany  editions  of  the  fragments  have  been  issued  since  Lep- 
sius  tried  to  harmonize  them  with  the  hieroglyphic  texts  m 
his  Kimiffsbtich,  and  some  of  the  leading  Egyptologists 
have  tried  to  interpret  or  correct  them,  or  to  make  out  of 
them  various  systems  of  chronology,  Lieblein,  Agi/ptische 
Clironologie  (Christiania,  1863)  and  Recherches  snr  ta  chro- 
nologie  egi/ptietme  (Christiania,  1873) ;  Laulh,  3Ianef!io  imd 
der  Ti(,riner  Kdnigspapyriis  (Munich,  1865) ;  Jiggptische 
Chronologie  (Strassburg,  1877)  and  Aus  Agyptens  Vorzeit 
(Berlin,  1881);  Unger,  Clironologie  des  Manetlio  (Berlin, 
1867) ;  Krall,  Die  Composition  und  die  Schicksale  des  Jlane- 
thonischen  Oeschichtswerl-es  (Vienna,  1879).  The  history  of 
Egypt,  so  far  as  its  reconstruction  has  been  possible  upon 
the  basis  of  these  rather  contradictory  elements,  has  been 
variously  written.  Maspero,  Histoire  ancienne  des  peuples 
de  VOrient  (4th  ed.  Paris,  1884),  and  Edouard  Meyer,  Oe- 
schichte  des  Alterthiims,\.(^i\\iiga,rt,\^fi^),  have  tried  to  give 
it  its  proper  place  in  the  general  history  of  the  Oriental 
world ;  most  others  have  studied  it  in  itself,  without  any 
reference  to  the  other  nations  except  in  so  far  as  these  con- 

quered the  Pharaohs  or  were  conquered  by  them  :  Brugsch, 
Histoire  dHgypte  (Leipzig,  185!)),  Geseltichte  Agyptens 
(Leipzig,  1877  ;  English  translation  by  Philip  Smith,  3  vols., 
London,  1883 ;  the  same  condensed  an<l  revised  by  Mary 
Brodrick,  London  and  New  York,  1801) ;  Birch,  History  of 
Egypt  from  the  Earliest  Time  to  b.  a  300  (London,  1879) ; 
Erasmus  Wilson,  The  Egypt  of  the  Past  (2d  ed.  London, 
1883) ;  Wiedemann,  Agyptische  Geschichte  (Gotha,  1884) ;  and 
J.  Dumichen  and  Ed.  Meyer,  Geschichte  des  alien  Agyptens 
(Berlin,  1880-87).  The  several  epochs  or  dynasties  have 
been  made  the  subject  of  more  or  less  extensive  monographs : 

thus  we  have  for  the  Memphite  times  B.  de  Rouge's  Re- 
cherches sur  les  monuments  qu'on  pent  attribuer  aux  six 

premieres  dynasties  de  Ilanethon  (Paris,  1867)  and  Masfiero's 
La  carriere  administrative  de  doux  fonetionnaires  Egyp- 
tiens  {EHudes  egyptiennes,  ii.) ;  for  the  Middle  Kingdom, 

Lepsius's  Ueber  die  Xllte  Konigsdynastie  (Berlin.  1852); 
"for  the  Theban  times,  Wiedemann's  Geschichte  der  XVIII- 
fen  cigijptischen  Di/nastie  bis  zuni  Tode  Tutmes  III.  {Zeit- 
schr.  d.  D.  Morgenl.  Gesellsch.,  xxxi.-xxxii..  1878),  and 
Maspero's  Les  Mom  ies  royals  de  Deir  el-Bahari  (Paris,  1889) ; 
for  the  Saite  period,  Wiedemann's  Geschichte  Agyptens 
voni  Psamefichy.  bis  auf  Alexander  den  Grossen  (Leipzig, 

1880),  Mallet's  Les  premiers  etablissements  des  Grecs  en 
Eijypte  (Paris,  1893).  The  religion  and  mythology  have 

liee'n  studied  from  two  widely  different  points  of  view. 
Many  Egyptologists  share  the  ojjinions  expressed  by  E. 

de  liouge  (E.rplication  d'une  inscription  egyptienne.prou- 
vant  que  les  anciens  Egyptims  ont  connu  la  generation  du 
fits  de  Dieu,  Paris,  ISoi :  Etudes  sur  le  Rituel  Funeraire 

'des  anciens  Egyptiens,  Paris,  1860 ;  Cimference  sur  la  re- 
ligion des  anciens  Egyptiens  et  sur  le  monothi-isme  pi-imi- 

tifs,  Paris,  1869)  on  the  monotheism  of  the  Egyptians 
and'  the  reduction  of  aU  their  gods  to  one,  and  that  a  solar 
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•deity :  thus  Picrret,  Essai  sur  la  mythohiffie  e(/i/pfk'7me 
(Paris,  1879)  luiil  Le  paidhion  egypHcn  (Piiris,  1«8()),  and 
Bi-Uf,'seli,  Die  liflitiion  und  Mi//holof/ie  der  allcii  Ar/i/pter 

(Lei|izif?,  1885-88).  Le  Pagc-Uciiciul'  (hi'i-liires  on  the  Origin and  Oruwih  of  Jieligion  an  Illustrnted  lii/  l/ie  JicUi/wit  of 
Aiicimt  Fffi/pt,  London,  IHHO)  considers  the  Kjjyptian  my- 
tlicihifry  as  being  a  <lisease  of  the  language,  accoi'diug  to  the 
principles  of  the  Max  Miiller  scliool,  wliilo  Maspero  (fj/iides 

de  Myt/iologie  i:i  d'Archeologie  Jigypticimes,  Paris,  18!)2-!);i) insists  on  the  animistic  and  luituralistic,  ciiaraeter  of  the 
Egyptian  myths,  as  does  also  Wiedemann  {Die  Jieligion  der 
alien  Agypier,  Miinstcr,  1800).  Detailed  accounts  of  the 
coniMion  life  have  been  drawn  by  Wilkinson  (Miinners  and 
Uaatorns  of  the  Ancient  Egyptians,  indited  by  Samuel  iiirch, 
3  vols.,  London,  1878) ;  by  A.  Erman  {Agypten  und  dgyp- 
tisches  Leben  im  Alterthum,  2  vols.,  'J'iibingeii,  1889) ;  and  by 
Maspero  (Lectures  historiques :  ̂gypte  et  Assyrie,  I'aris, 
1890;  Life  in  Ancient  Egypt  and  Aa.syria,  New  York, 
1893).  The  art  and  architectures  of  Egypt  have  been  treated 
\)y  Perrot  and  Chipicz  in  the  first  volume  of  their  great  Ilin- 
toire  de  I'art  (Paris,  1881 ;  English  translation,  2  vols.,  Lon- 

don, 188^),  and  more  briefly  by  Maspero  in  L'Archi'ologie 
£gyptienne  (Paris,  1887;  English  translation  by  Amelia  B. 
Edwards,  London  and  New  York,  1887;  German  translation 

by  Georg  Steindorff,  Berlin,  1889).  Some  very  good  repro- 
ductions of  Egyptian  statues  are  to  be  found  in  O.  Rayet's 

Monuments  de  I'art  antique  (Paris,  1880-84).  The  materials 
for  historical  and  artistic  subjects  has  been  collected  in  sev- 

eral great  works,  tlie  first  of  which  was  the  Description  de 

X' Egypt  (Paris,  1809-80 ;  2d  ed.  1830-:^0,  followed  by  Cham- 
pollion's  Ilonuments  de  I'^gypte  et  de  la  JVubie  (Paris,  1835- 
79) ;  Rosellini's  Monumenti  d'Eqitto  e  di  Nubia  (Pisa,  1832- 
44);  Lepsius's  Denkmdler  aus  Agypten  und  Athiopien  (Ber- 

lin, 1849-59) ;  and  the  snuiller  collections  of  J.  DUmichen, 
Altagyptische  Kalenderinsehriften  (Leipzig,  1868) ;  -4?/- 
dgyptische  Tempelinschriften  (Leipzig,  1867);  Die  Flotte 
einer  dgyptischen  Konigin  (Leipzig,  1868) ;  Historische  Tn- 
schriften  altdgyplischer  Denkmdler  (Leipzig,  1867-69) ;  Be- 
snltate  der  aniiaeologisch-photographischen  Erpedition 
(Berlin,  1869-71) ;  Brugsch  and  Dilmichen,  liecueil  de 
monuments  Egyptiens  (1863-85) ;  E.  de  Rouge,  Inscriptions 
recueillees  en  Egypte  (Paris,  1877-79) ;  Mariette,  Monuments 
■divers  (1871-90),  and  others.  But  the  time  is  past  for 
these  unmethodical  compilations  of  material,  in  which  texts 
of  all  periods  are  mixed,  some  complete,  some  in  a  frag- 

mentary state.  The  better  custom  of  publishing  mono- 
graphs in  which  one  temple  or  one  class  of  monuments 

is  described  as  completely  as  possible  is  illustrated  by 

Mariette's  Denderah  (Paris-Cairo,  1869-80).  Ahydos  (Paris, 
1869-81),  Deir  el-Bahart  (Leipzig,  1877),  and  Karnak  (Leip- 

zig, 1875);  the  Notices  of  Theban  Totnbs,  published  by  the 

members  of  the  French  mission  ;  by  Rochemontiex's  Edfii 
{Paris,  1892);  Benedite's  Fhilai  (Paris,  1893);  Gayet's 
Louxor  (Paris,  1893),  wliich  are  yet  in  course  of  publica- tion. 

The  bulk  of  Egyptian  literature  has  been  preserved  in 
papyri,  nearly  all  of  which  are  scattered  in  the  various 
museums  of  Europe.  Nine  papyri  out  of  ten  contain  the 
religious  books  and  rituals  which  were  placed  with  the 
mummies  in  the  coffins  or  in  the  sepulchral  rooms.  The 
most  famous  of  them  is  the  Book  of  the  Dead,  or  Rituel 

Funeraire,  a  compilation  of  prayers  and  magical  incanta- 
tions intended  to  nisure  the  security  of  the  soul  in  tlie  other 

■world,  and  to  serve  it  as  a  sort  of  password  in  the  travels  it 
was  compelled  to  undertake  before  reaching  the  Hall  of 
Judgment  and  the  Elysian  Fields.  Several  copies  of  this 
book  have  been  reproduced  in  facsimile  by  Lepsius  (Das 

7'odtenbuch  der  alien  Agypier,  Berlin,  1843)  and  by  E.  de 
Rouge  (Riluel  Funeraire  des  anciens  Egyptiens,  Paris, 
1861-64),  but  the  standard  edition  is  that  projected  by  the 
International  Congress  of  Orientalists  in  London  (1874)  and 
executed  in  part  by  Naville  in  Das  thebanische  Todtenbuch 
der  xviii.  bis  xx.  Dynastie  (Berlin,  1886).  It  gives,  how- 

ever, those  chapters  only  which  are  to  be  found  in  the 
manuscripts  of  the  Theban  period  ;  for  those  which  belong 
to  the  twelfth  dynasty  one  must  resort  to  Die  alteste  Texte 

des  Todtenlmchs,  by  Lepsius  (Berlin,  1867),  to  Maspero's 
Memoires  de  la  Mission  frangaise  du  Caire  (tom.  i.,  fasc. 
2),  and  to  the  Ancient  Texts  from  the  (Joffin  of  Amamu  in  the 
Erilish  MuHenm,  by  Bircli  and  Le  Page-Renouf  (London, 
1887).  Translations  of  the  whole  book  exist  in  English, 

prepared  by  Birch  (in  Bunsen's  Egypt's  Place  in  Unin-rsal 
History,  vol.  v.,  1866)  and   by   Le  Page-Renouf  (in  the  P/o- 

ceedings  of  the  Society  of  Biblical  Archwology ,  from  voL 
xiv.) ;  in  i'Vench,  by  I'ierret  (Per-m-hru,  le  Livre  des  Marts, 
Paris,  1882).  Some  of  the  f)rincipal  chajjtcrs  Ijave  l>een 

translated  or  edited  by  I'leyte  (filiide  sur  le  Chapitrc  lii5 
du  Rituel  Funeraire,  in  fctudcs  iigyplologiques,  ii.,  Leyden, 
1868-70,  and  (^hapilres  supplemental  res  du  lAvre  des  Marts 
](}2-nit,\iii^di-\\.  1881-82);  by  Guieysse  (Rituel  Funeraire 
Egyplien,  (Jhapitre  G/f',  Paris,  1876);  liy  G(jodwin  (On  the 
U.lth  Chapter  of  the  Ritual,  in  the  Agyptische  Zeitschrift, 
1871):  by  ijcU'huiX' (Traduction  cumparee  des  Ilymnes  au 
Soleil  composant  le  UiW  Chapitre  da  Rituel  (Paris,  1868), 
anil  by  others.  The  most  common  books  of  tliis  sort,  next 

to  tlie  Book  of  the  Dead,  were,  in  'J'hcban  times,  the  Book 
of  Kftou'ing  irhat  there  is  in  the  other  World,  and,  in  the 
Saitc  period,  the  various  Books  of  Breathing  Anew.  The 
former  has  l)een  editc<l  by  Ijanzone  (Le  domicile  des  Esprits, 
Paris,  1879),  and  by  Lefciiure,  Le  Tomheau  de  Seti  I.,  in  31e- 
moires  de  la  Mission  du  ('aire,  tom.  ii.) ;  and  it  has  been 
translated  by  Mas]jero  (Etudes  de  Mythologie,  tom.  ii.). 
The  Book  of  Breathing  Anew  has  been  both  edited  and 
rendered  into  Latin  by  Brugsch  (Sal-n-Sinsin,  sive  liber 
metempsychosis  veterinn  ^Egyptiiirum,  Berlin,  1851).  Ritu- 

als proper — that  is,  collections  of  the  ceremonies  and  prayers 
performed  in  the  temples  and  tombs — are  very  numerous ; 
such  are  the  ritual  lor  the  cult  of  the  Theban  Araon  (O. 
von  Lemm,  Das  Ritualbuch  des  Ammondienstes,  Leipzig, 
1882),  the  ritual  for  the  services  celebrated  in  the  seven 
chapels  of  the  temple  of  Seti  I.  at  Abvdos  (Mariette,  Ahydos, 
i.),  the  ritual  used  while  preparing  the  mummies  (JIaS])ero, 
Le  Rituel  de  rEmbaumement,  in  Memoires  sur  qqs.  papyrus 
du  Louvre,  Paris,  1879).  The  Opening  of  the  Mouth  and 
the  other  rites  performed  on  the  day  of  burial,  whether 
inside  or  outside  of  the  tomb,  have  been  preserved  to  us  in 
the  pyramids  of  the  fifth  and  sixth  dynasties,  Ounas,  Teti, 
Pepi  I.  and  II.,  Mihtimsasuf,  and  in  the  private  and  royal 
vaults  of  the  Theban  cemeteries.  The  texts  in  the  pyramids 
have  been  collected  and  translated  by  Maspero  (Recueil  de 
Travaux,  i.  to  xiv.).  and  those  of  the  Theban  hypogees  by 
Schiaparelli  (R  libra  del  Funerali  degli  Antichi  Egiziani, 
Rome,  1880-90)  and  by  Dilmichen  (Der  Grabpalast  des 
Patuamenemap  in  der  thebanischen  Nekropalis,  Leipzig, 
1884-85).  Books  of  magic  abound,  though  they  are  not  as 
numerous  as  the  strictly  religious  or  ritualistic  works.  Most 
of  them  are  unpublished  as  yet,  hut  the  translations  of 

Chabas  (Le  papyrus  magique  Harris,  Chalons-sur-Saone, 
1861),  Pleyte  (Etude  sur  une  rouleau  magique  de  Musee  de 

Leyde.  in  Etudes  Egyptologiques.  i.),  Golenischeff  (Die  Met- 

ternichStele,  Leipzig,  1877),  and  Lefebure  (C'n  Chapitre de  la  Chronique  Solaire,  in  the  Agyptische  Zeitschrift, 

1883)  give  a  sufficient  idea  of  the  ways  in  which  Pharaoh's magicians  were  wont  to  conjure  the  demons.  That  they 
were  sometimes  prosecuted  as  adepts  in  the  black  art  is 
proved  by  the  proceedings  in  a  trial  for  high  treason  at 
Thebes  during  the  reign  of  Ramses  III.  (Deveria,  Le  Papy- 

rus judiciaire  de  Turin.  Paris,  1865-68).  Magicians  acted 
oftener  as  physicians  or  surgeons,  and  no  remedy  could  be 
properly  applied  without  their  help.  About  twenty  treatises 
on  medicine  are  known  to  exist,  of  which  only  two  have 
been  published  :  the  Papyrus  medicate  de  Berlin,  by  Brugsch 
(Recueil  de  monuments,  tom.  ii.),  and  the  Papyrus  Ebers,  by 

Ebers  and  Stern  (Papyrus  Ebers:  ein  hieratisehes  Hand- 
buch  altdgyplischer  Arzneikunde,  Leipzig,  1875).  Ebers 
studied  and  published  comments  upon  the  portions  of  his 
papyrus  which  relate  to  diseases  of  the  eye  (Papyrus  Ebers  : 

die  'Maase  und  das  Kapitel  fiber  die  Augenkrankheiten, 
Leipzig,  1892),  and  a  German  version  of  the  whole  has  been 
Sublished  by  Dr.  H.  Joachim  (Papyrus  Ebers :  das  alteste 
iuch,  aber  Heilkunde,  Berlin,  1890).  No  papyrus  treating 

of  astronomy  has  yet  been  discovered,  but  the  calendars, 
zodiacs,  astronomical  and  astrological  tables  which  abound 
on  the  walls  of  temples  and  tombs  at  Ombos,  Esneh,  Edfu, 
Denderah,  the  Ramesseum.  the  Memnonium  of  Abydos,  the 

funerary  rooms  of  Seti  I.  and  the  Ramessides  of  the  twen- 
tieth dynasty  furnish  a  large  quantity  of  material.  Very 

little  remains  of  the  papers  of  Biot,  but  the  identification  of 
Egyptian  with  modern  stars  and  constellations  by  Brugsch 
(Thesaurus  Ltscriptionum  ̂ gyptiacarum,  i.,  Astronomische 
Lischriften.  Leipzig,  1888)  are.  if  not  certain,  at  least  very 

proliabl'e.  Three  matheuuitical  papyri  have  been  found,  one at  Tanis  belonging  to  Roman  times  and  one  from  the  twelfth 
dynasty  found  in  the  Fayum  by  Petrie.  the  third  at  Thebes 
by  Rhind.  1'he  last  has  been  interpreted  and  annotated  by  A. 
Eisenlohr  (Ein  maihematisches  Handbuch  der  alien  Agyp- 
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fer,  Leipzig-,  1877).  The  i)hilo.so))liy  of  tlie  ancient  Egyp- tians WHS  not  at  all  abstruse  or  theoretic.  It  confined  itseU 
to  the  rendition  of  moral  precepts  and  aphcirisnis  on  the 
conduct  of  life.  Some  of  tliese  moral  papyri  are  of  very 
ancient  date.  The  Papijrus  Prisse.  in  tlie  Bibliotlieque  Na- 
tionale  de  Paris  seems  to  have  bei'n  written  in  the  twelfth 

dynasty,  and  has  been  termed  the  "  oldest  book  in  the 
world."  It  was  first  analyzed  by  C^habas  in  the  Revue 
Archeologique  (ser.  i.,  tom.  .\v.,  lHr)6),  then  translated  into 
German  by  Lauth  in  the  SItziinijsbericlite  der  Ililnchener 
Akademre  der  Wissenschaften  (1868-70),  and  into  French 
by  Virey  (Etudes  sur  le  Papyrus  Prisse,  Paris,  1887).  A 
duplicate  of  the  text,  of  a  much  later  date,  has  been  dis- 

covered in  the  British  Museum  by  Griffith,  but  it  still  re- 
mains unpublished.  The  dialogue  between  Ani  and  Khon- 

shotpou  in  the  Museum  of  Gizeli,  after  being  interpreted  by 
E.  de  Rouge  in  Les  3Iaximes  du  Scribe  Ani  (Paris,  1873), 

was  edited  again  with  annotations  by  Chabas  (L'Egyptologie, 
tom.  i.,  ii.,  Paris.  1876-78).  Poems  and  songs  are  by  no 
means  rare  in  the  manuscripts.  The  remains  of  two  col- 

lections of  love-songs  have  been  studied  by  Maspero  (Etudes 
egypHennes,  tom.  i.),  and  the  poem  on  the  battle  of  Kadesh, 
in  which  Ramses  II.  is  made  to  describe  how  he  fought 
alone  against  the  whole  host  of  the  Khitas  (Hittites),  is 

■ft'i<lely  known  outside  the  circle  of  professional  Egyptolo- 
gists. E.  de  Rouge  gave  it  in  several  French  translations, 

the  last  in  the  Revue  Egyptolngique.  These  versions  have 
been  rendered  into  nearly  all  the  languages  of  Europe. 
There  was  a  whole  literature  of  stories  akin  to  the  tales  of 

the  Arabian  Nights  Entertainments.  E.  de  Rouge  dis- 
covered the  first  of  them  in  1852,  and  entitled  it  A  Tale  of 

Two  Brothers ;  Brugsch  in  1867  discovered  the  Tale  of  Satni 
Khamois,  written  in  the  demotic  character,  and  since  then 
the  fragments  of  about  twenty  of  these  Egyptian  novels 
liave  been  published ;  the  most  curious  among  them  are  the 
Tale  of  the  Wrecked  Mariner  (Golenischeff,  Sur  un  aiicien 
conte  Egyptien,  Leipzig,  1881)  and  the  Tale  of  Klioufoui 
and  the  Magicians  (Erman,  Der  Papyrus  Westcar,  Berlin, 
1891).  They  have  been  collected  by  JIaspero  in  his  Contes 
populaires  de  Vancienne  t^gypte  (3d  ed.  Paris,  1890),  where 
the  analogies  they  present  to  similar  stories  in  all  parts  of 
the  world  have  been  pointed  out.  Even  fables  were  current 
in  Egypt  which  the  Greeks  attributed  to  JEsop :  the  fable 
of  The  Lion  and  the  3Iouse  (Lauth,  Thierfabel  in  Agypten, 
Munich,  1868)  and  The  Dispute  of  the  Stomach  and  the 

Members  (Maspero,  Etudes  Egyptiennes,  tom.  i.).  The  de- 
motic papyrus  I.,  384  of  Leyden,  contains,  among  other  mat- 

ters, a  dialogue  between  a  jackal,  Koufi,  and  an  Ethiopian 
cat,  the  general  sense  of  which  was  indicated  by  Lauth. 
Revillout  translated  some  of  the  most  interesting  passages 
into  French  {Dialogue  enfre  le  petit  chacal  Koufi  et  une 
chatte  ethiopienne,  in  Revue  i)gyptologique).  Private  let- 

ters have  come  down,  many  of  them  sealed  and  unopened, 
others  preserved  in  anthologies,  where  teachers  of  the  nine- 

teenth and  twentieth  dynasties  had  inserted  specimens  of 
descriptive  and  poetical  epistles,  official  reports  on  adminis- 

trative subjects,  as  models  of  elegant  style  for  the  young 
scribes,  their  pupils.  Several  of  these  collections  were  pub- 

lished by  the  trustees  of  the  British  Museum  in  the  first 
volume  of  the  Select  Papyri  (London,  1841^14 ;  the  Papy- 

rus Saltier  I.,  the  Papyrus  Anastasi  II.,  III.,  IV.,  V.), 
and  others  have  been  discovered  in  the  Museum  of  Bologna 
(Lincke,  Correspondenzen  aus  der  Zeit  der  Ramessiden, 

Leipzig,  1878-79).  They  were  analyzed  for  the  first  time  bv 
Goodwin  (Hieratic  Papyri,  in  the  Cambridge  Essays,  1856), 
and  a  selection  of  them  was  translated  into  French  and  an- 

notated by  Maspero  (Du  genre  epistolaire  chez  les  ̂ gyptiens, 
Paris,  1873).  The  Papyrus  Ana.itasi  I.,  which  contains 
curious  notices  concerning  the  geography  of  Syria  in  the 

time  of  Ramses  II.,  has  been  made  the  subject  "of  a  philo- 
logical and  historical  work  by  Chabas,  Le  Voyage  d'un 

Egyptien  (Paris,  1866).  The  demotic  manuscripts  had 
been  greatly  neglected,  and  very  few  scholars  had  puljlished 

papers  on  them  (Brugsch,  Henry  Rhind's  zwei  bilingue 
Papyri,  Leipzig,  1865 ;  Pierret,  Preceptes  de  morale  extraits 

d'un  papyrus  demotique  du  Museedu  Louvre,  in  the  Recueil 
de  Travaux,  i.,  1870 ;  Maspero,  Etudes  demotiques,  in  the 
Recueil,  i.,  1870  ;  Une  page  du  Roman  de  Satni  transcrite 
en  hieroglyphes,  in  the  Agyptische  Zeitschrift,  1877-80) 
until  E.  Revillout  made  them  accessible  to  the  public,  and 
showed  the  great  interest  that  the  private  contracts  pos- 

sessed for  students  of  Egyptian  law  and  jurisprudence. 
(Chrestomathie  demotique,  Paris,  1876-80 ;  JVouvelle  Chresfo- 

m.athie  demotique,  Paris,  1878;  Le  proa's  d'Hermia.i,  Paris, 
1H84 ;  Corpus  papyrorum  JEgypti,  Paris,  lHh;(l-93.)  The 
old  Egyptian  language  has  been  made  the  subject  of  con- 

tinued ri'search  from  the  <i;iys  of  CliampoUion's  (trammaire 
hiernglypiiique,  and  all  the  Egyptologists  of  note  have  com- 

piled complete  grammars  or  prepared  monographs  on  various 

grammatical  points.  Brugseli's  Urammaire  hieroglyj)hique 
and  Grammaire  demotique  and  E.  ile  Rouge's  Chrestomathie 
have  been  already  noticed,  but  Bindi's  Egyptian  Grammar 
(in  Bunsen's  Egypt's  Place,  vol.  v.)  remains  to  be  mentioned, 
as  well  as  Le  Page-Renoufs  Elementary  Grammar  of  the 
Ancient  Egyptians  (London,  1875);  F.  Rossi's  Grammatica 
Copto-Geroglifica  (Torino,  1878);  V.  Loret's  Manuel  de  la 
Langue  Egyptienne  (Paris,  1889-93) ;  and  above  all  Erman's 
excellent  treatise  on  the  Neuagyptische  Grammalik  (Berlin, 
1880)  and  on  Die  Sprache  des  Papyrus  Westcar  (Berlin, 
1889).  Lexicography  is  not  so  well  advanced  as  the  gram- 

mar. The  Dictionnaire  Ilieroglyphique,  by  Brugsch  (Leip- 
zig, 1867-83),  is  not  a  dictionary  so  much  as  an  admirable 

collection  of  texts  and  materials  for  a  dictionary.  Pierret's 
Vocabvlaire  Hieroglyphique  (Paris,  1874-79)  is  but  a  repro- 

duction on  a  smaller  scale  of  Brugsch's  great  work,  and  S. 
Levi's  Vocabolario  Geroglifico  (Torino,  1887-89)  adds  but 
little  to  our  real  knowledge  of  Egyptian  words. 
The  foregoing  are  some  of  the  necessary  works  which 

have  been  issued  in  the  various  branches  of  the  science, 
but  Egyptology  owes  its  constant  progress  to  the  incessant; 
publication  of  notes,  papers,  and  small  pamphlets  which 
are  inserted  year  after  year  in  the  journals  and  reviews  of 
Europe,  especially  the  Transactions  and  the  Proceedings  of 
the  Society  of  Biblical  Archceology  and  the  Memoirs  of  the 
Egypt  Exploration  Fund,  in  England  ;  the  Zeitschrift  der 
Deutschen  Morgenldndischen  Gesellschaft  and  the  Zeit- 

schrift fiir  agyptische  Sprache  und  Al'terthumskunde,  in Germany  ;  and  the  Journal  Asiatique,  the  Revue  de  VHis- 
toire  des  Religions,  the  Revue  ̂ gyptologique,  the  Recueil 
de  Travaux  relatifs  a  la  philologie  et  archeologie  Egyp- 

tiennes et  Assyriennes,  in  France.  A  complete  bibliography 
of  the  books  relating  to  Egypt  does  not  exist ;  the  Biblio- 
theca  .^gyptiaca  of  Jolowics  (Leipzig,  1858-61)  ceased  in 
1861,  and  The  Literature  of  Egypt  and  the  Soudati,  by 
Prince  Ibrahim  Hilmy  (London,  1886-87),  brings  the  subject 
down  only  to  1887.  A  list  of  the  works  which  have  ap- 

peared since  that  time  is  to  be  found  in  the  Orientalische 
Bibliographie  (Berlin),  founded  by  A.  MuUer. 

G.  Maspeeo. 

Ehrenbcrg'.a'ren-barch,  Christian  Gottfried, M.D.:  nat- 
uralist and  mieroscopist ;  b.  at  Delitzsch,  in  Prussian  Sax- 

ony, Apr.  19,  1795 ;  studied  medicine  at  Leipzig ;  grad- 
uated in  1818 ;  and  spent  aliout  six  years  (1720-26)  in  the 

exploration  of  the  natural  liistory  of  Egypt,  Arabia,  and 
Syria.  ̂   Having  returned  to  Berlin,  he  obtained  a  chair  of 
medicine  in  the  university  of  that  city.  He  published  in 
1838  Scientific  Travels  through  Northern  Africa  and  West- 

ern Asia,  and  Physical  Symbols  of  Birds,  Insects,  etc.  (in 
Latin).  In  1829  Ehrenberg  and  Humboldt  made  an  expedi- 

tion to  the  Ural  and  Altai  Mountains.  Ehrenberg  made  in- 
teresting discoveries  with  the  microscope,  and  published  im- 

portant works  entitled  The  Infusoria  as  Perfect  Organisms 
(1838)  and  Mikro-Geologie  (1854-56).  He  discovered  that 
cretaceous  and  other  strata  of  great  extent  are  composed  of 
microscopic  organisms.  His  reiiutation  as  an  observer  is 
justly  great,  while  the  conclusions  he  has  drawn  from  his 
observations  are  frequentlv  faulty.  D.  in  Berlin.  June  27, 
1876.     See  the  Life  by  Ilaiistein  (Bonn,  1877). 

.  Elireiibreitstein,  a  ivn-brlt'stin  (i.  e.  honor's  broad  stone) : 
a  fortified  town  of  Rlienisli  Prussia:  picturesquely  situated 
on  the  east  bank  of  the  Rhine;  oi)j>osite  Coblentz.  with 
which  it  is  connected  by  a  bridge  of  boats  (see  map  of  Ger- 

man Empire,  ref.  5-C).  It  stands  at  the  base  of  a  rocky 
hill.  On  the  summit  of  this  hill  stands  the  citadel  of  Ehren- 
breitstein,  situated  on  a  rocky  promontory  which  rises  400 
feet  above  the  water,  inaccessible  on  three  sides  and  defended 

on  the  X.  and  only  attackaljle  front  by  a  double  intrench- 
ment.  It  contains  casemates  for  the  whole  garrison,  artillery, 
and  stores,  and  forms  the  key  of  the  whole  fortified  position 

of  Coblentz.  It  has  been  a  "fortress  from  very  early  times, its  origin  dating  from  the  time  of  Drusus,  when  the  Romans 
erected  various  castles  and  strongholds  on  the  Rhine,  and  a 
stone  bridge  over  that  river  at  Engers,  between  Coblentz  and 

Neuwied,  where  C';esar  is  also  supposed  to  have  constructed 
his  first  bridge.  It  was  besieged  without  success  in  1688  by 
the  French,  who  took  it  after  a  long  siege  in  1799,  and  in 
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ISO!,  after  th(>  peace  of  Ijiiiieville,  destroyed  the  works.  The 
cilaiicl  was  reljuilt  in  1810  by  tlie  Prussian  general  Aster, 

the  projeetor  of  uU  the  works  at  Cohlentz.  Pop.  (IWIJO) 
5,2W1. 

Eibpiistock,  I'hcn-stok:  town  of  Saxony;  on  railway,  16 
niili^s  S.  S.  E.  of  Zwiekan  (see  map  of  (rernian  Empire,  ref. 
5-F)  It  has  manufactures  of  muslin,  lace,  chemicals,  and 
tinware.     Pop.  (1890)  7,166. 

Eichberj?,  ich  barch,  Julius:  composer  and  teacher;  b. 
at  DUsseldorf,  Germany,  June  13,  18;i4;  received  his  lirst 
instruction  from  his  father  and  afterward  studied  in  the 
Brussels  Conservatory.  In  18157  he  became  a  resident  of 

New  York,  and  in  185'i)  removed  to  P,oston,  where  in  1867  he esl,ablished  the  Boston  Conservatory  of  Music.  He  compo.sed 
much  for  the  violin,  on  which  he  was  an  excellent  performer, 
but  is  best  known  as  the  composer  of  the  ojjeras.  The  Doctor 
of  Alcantara  (Boston,  Apr.  7.1862);  The  Rose  of  Tyrol; 

The  Two  Cadis;  and  A  JS'iglit  in  Rome.  D.  in  Boston, 
Jan.  10,  18'j:3.  D.  E.  Hervey. 

Eicheiidorff,  Ichen-dorf.  Joseph  Freiiierh.,  von:  lyric 

poet;  b.  near  Katibor,  in  Prussian  Silesia,  Mar.  10,1788. 
He  studied  law  at  Halle,  where  he  met  Novalis,  and  at 

Heidelberg,  where  he  became  acquainted  with  the  romanti- 
cists, Arnim.  Brentano,  and  Gorres.  Eichendorff  himself  be- 

longs to  the  later  Romantic  school,  whose  greatest  representa- 
tive he  may  be  considered.  His  poems  (1837)  are  of  an  un- 

usual sweetness  of  melody,  tenderness  and  depth  of  feeling, 
and  elegance  of  form.  He  also  wrote  several  dramas  and  a 
number  of  novels,  of  which  Aus  dem  Lehen  eines  Taugenichts 
is  the  best  and  most  widely  read.  He  was  by  faith  a  Roman 

Catholic,  and  from  the  standpoint  of  his  faith  wrote  6e- 
schichte  der  poetischen  Litferalur  Deutscldands  (History  of 
the  Poetical  Literature  of  Germany,  1857),  which  is  an  in- 

teresting and  valuable  work.  See  Richard  Dietze,  Eichen- 
dorff's  Ansicht  uber  romantische  Poesie  (Leipzig,  1883).  D. 
at  Neisse,  Nov.  26,  1857.  Julius  Goebel. 

Elchhoff,  Ich'h^f,  Friedrich  Gustav:  philologist;  b.  at 
Havre,  France,  Aug.  17,  1799 ;  son  of  a  merchant  formerly 
of  Hamburg.  As  a  student  in  Paris  he  devoted  himself 
particularly  to  Oriental  languages;  in  1830  became  the 
king's  librarian ;  in  1842  Professor  of  Foreign  Languages  at 
Lyons  ;  in  1855  inspector-general  of  the  University  of  Paris. 
Among  his  numerous  works  are  RaralUle  des  Langues  de 

V Europe  et  de  I'Inde  (1836) :  Etudes  sur  Ninive,  PersepoUs, 
et  la  mythologie  de  VEdda  (1855) ;  Gram maire  generale  indo- 
europeenne  (1867).  He  aided  in  compiling  a  Dictionnaire 
etymologique  des  racines  allemandes  (1840 ;  new  ed.  1855). 
D.  in  Paris,  May  10,  1875. 

Eicliliorn,  icli  horn,  Johann  Gottfried:  German  scholar 
and  biblical  critic;  b.  at  Dorenzimmern,  Oct.  16. 1752;  edu- 

cated at  Gottingen  ;  became  Professor  of  Oriental  Languagi- 
at  Jena  in  1775.  In  1788  he  was  called  to  the  chair  of 
Oriental  and  Biblical  Literature  at  Gottingen,  which  he  filled 

nearly  thirty-eight  years.  He  edited  the  Allgemeine  Bibliu- 
thek  der  biblischen  Litteratur  (10  vols.,  1787-1801),  and  wrol  ■ 
numerous  works  which  display  an  eminent  knowledge  "i 
Oriental  and  biblical  antiquities.  He  is  noted  for  having 
introduced  to  the  German  world  the  famous  hypothesis  ol 
Astruc  (if,  indeed,  he  did  not  come  upon  the  idea  tem- 

porarily), and  for  having  produced  the  first  systematic  intro- 
duction to  the  Old  Testament,  Hislorisch-kritische  Einlei- 

tung  in  das  Alte  Testament  (3  vols.,  1783),  which  reached  a 
fifth  edition.  Among  his  other  works  are  Einleitung^  in  das 
Neue  Testament  (3  vols.,  1804-14);  Urgeschichte  (Primitive 
History,  2  vols.,  1790-93) ;  Weltgeschiclite  (Universal  History, 
5  vols.,  1799-1814) ;  and  Geschichte  der  Litteratur  von  ihrem 
An  fang  bis  auf  die  neuesten  Zeiten  (6  vols.,  1805-13).  D.  in 
Gottingen,  June  25,  1827.  Revised  by  C.  H.  Toy. 

Eifhhorn,  Karl  Fkiedrich  :  jurist  and  historian  ;  a  son 
of  Johann  Gottfried  Eichhorn ;  b.  at  Jena,  Nov.  20,1781; 
Professor  of  German  Law  at  Gottingen  from  1817  to  1828. 

He  published,  besides  other  works,  Deutsche  Slants-  iind 
Rechtsgeschichte  (German  Political  and  Legal  History,  4  vols., 
1808-23  ;  5th  ed.  1843-4.5).     D.  in  Cologne,  July  4,  1854. 

Eichler,  Tch'ler,  August  Wilhelm  :  botanist ;  b.  near 
Zieg(!idiain,  Ilessen,  Apr.  23,  1839 ;  educjited  in  the  Univer- 

sity of  Marl)urg;  privat  docent  at  Munich  1865-71;  Pro- 
fessor of  Botany  at  Gratz  1871-73;  at  Kiel  1873-78;  and  at 

Berlin  1878-87.  His  niunerous  published  writings  are 
mainly  upon  systematic  botany  and  the  structure  of  liigher 

plants.  For  many  years  he  was  the  editor  of  Flora  Bfasi- 
liensis,  to  which  he  was  a  frequent  contributor.     His  book 

on  floral  structure,  Bluthendiaqramme  (1875-78),  is  a  stand- 
ard work.     D.  in  Berlin,  Mar.  2,  1887. 

Charles  E.  Bessey. 

Eiclistiidt,  ichstet  (Lat.  AureaUum.  or  Dryopolis) :  town 
of  Bavaria;  on  the  river  Allmiihl;  about  42  miles  W.  S.  W. 
of  Ratisbon  (see  map  of  German  Empire,  ref.  7-F).  It  ha.s 
a  Gothic  cathedral  founded  in  1259,  a  ducal  palace  once 
belonging  to  Eugene  de  Beauharnais,  a  public  library,  a 
museum,  and  the  ca-stle  of  St.  Wilibidd,  used  as  a  barrack; 
also  manufactures  of  hardware,  cotton  and  woolen  fabri&s, 
stoneware,  etc.  The  bishopric  of  Eiclisladt  was  founded 
here  about  745  a.  d.,  and  in  1802  became  a  principality,  with 
the  city  Eichstiidt  as  capital.  The  principality  wa.s  given 
to  Prince  Eugene  de  Beauharnais  in  1817,  and  dissolved  in 
1855.     Pop.  of  town  (1890)  7,475. 

Eichwald.  ich'raalt,  Edward:  naturalist  of  German  ex- 
traction; b.  at  Mitau,  Russia,  July  4,  1795.  He  visited  the 

Caspian  Sea  and  Persia,  and  became  Professor  of  Mineral- 
ogy and  Zoology  at  St.  Petersburg  in  1838,  after  which  he 

made  scientific  excursions  to  several  parts  of  Russia  and 
Italy.  Among  his  works  are  Travels  to  the  Caspian  Sea 
and  the  Caucasus  (1834);  Fauna  Caspio-Caucasia  (1841); 
The  Primitive  World  in  Russia  (4  vols.,  1840-47) ;  and  The 
Pala'ontology  of  Russia  {1851).  D.  in  St.  Petersburg,  Nov. 
10,  1876. 

Eider,  i'der  (Lat.  Eidera):  a  river  of  Germany,  forming 
the  boundary  between  Schleswig  and  Ilolstein ;  rises  about 
10  miles  S.  \V.  of  Kiel,  flows  nearly  westward,  and  enters  the 
German  Ocean  at  Tonning.  It  is  about  90  miles  long,  and 
is  navigable  from  its  mouth  to  Rendsburg.  A  canal  cut 
from  Rendsburg  to  Kielfiord  opens  a  communication  from 
the  Baltic  to  the  North  Sea. 

Eider  Duck  :  any  one  of  several  species  of  sea-ducks,  es- 
pecially the  European  eider  (Somateria  mollissima),  which 

furnishes  the  eider  down  of  commerce.  This  duck  also  oc- 
curs in  the  northern  parts  of  North  America,  but  the  com- 
mon American  eider  is  Somateria  dresseri,  while  still  an- 

other species  {S.  v^iigrum)  is  found  on  the  Pacific  coast. 
The  eider  duck  is  larger  than  the  common  duck,  and  the 
color  of  the  plumage  in  the  male  varies  with  the  changing 

Eider  ducks. 
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seasons.      The   female   is  of  a  light  reddish-brown  color, 

transversely  marked  with  darker  shades.  The  male  dis- 

plays in  spring  a  verv  conspicuous  pied  plumage  of  sable 
beneath  and  creamv  white  above,  with  a  patch  of  shining 

sea  green  on  the  head.  But  he  does  not  acquire  this  plu- 
mage until  his  third  year;  before  that  time  it  resembles 

that  of  the  female.  Tlie  nest  is  constructed  of  fine  mosses 

and  seaweeds,  and  the  eggs,  from  five  to  seven  in  number, 

are  about  3  inches  long  and  2  broad,  and  of  a  light-green 
color.  During  incubation  the  female  deposits  in  the  nest 

the  down  which  she  plucks  from  her  breast,  and  if  this  is  re- 
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mnved  by  the  hunters  she  furnislics  iuiotlier  svipply.  This 
down  is  of  the  finest  (juality,  anil  is  an  important  article  of 
commerce.  The  esjgs  also  are  hifjhly  prized  as  food.  The 
northern  range  of  the  eider  duck  is  not  known.  In  fireen- 
land,  iiowever,  it  has'  never  been  met  wilh  N.  of  the  Danish 
settlements.  Tlie  Fani  islands,  olT  the  coast  of  Northundjer- 
laiid.  approximately  indicate  its  southern  range.  It  generally 
has  its  liaunts  on  low  rocky  islets  near  tlie  coast.  In  Iceland 
and  Norway  it  is  carefully  protected.  A  tine  is  inflicted  not 
only  for  killing  it  during  the  breeding  season,  but  even  for 
firing  a  gun  near  its  breeding-i)lace.  The  king  eider  {Sonia- 
teria  spedabilis)  is  found  in  great  numbers  on  the  coasts  of 
Alaska,  Nova  Zembla,  (Trecnland,  Spitzbergen,  etc.,  but  is 

rarely  seen  in  Britain  or  the  U.  S.  (iroper.  Steller's  eider 
and  the  spectacled  eider  are  two  other  well-known  species, 
the  former  found  on  the  Arctic  shores  of  Europe,  Asia,  and 
America,  the  latter  inhabiting  the  northwest  coast  of  North 
America.  Revised  by  P.  A.  Lucas. 

Eiffel,  ef'fel,  Gustave:  civil  engineer ;  b.  at  Dijon,  France, 
Dec.  15, 1833  ;  after  graduating  at  the  ]&cole  centrale  in  1855, 
attached  to  the  adnunistration  of  the  Western  Railway  of 
France  ;  from  1858  devoted  himself  to  metallic  constructions. 
In  that  year  he  superintended  the  construction  of  the  bridge 
of  Bordeaux,  tlie  foundations  of  which  were  cylinders  sunk 
by  means  of  compresseil  air — a  method  which  had  but  rc- 
centlv  been  applied  to  that  purpose.  In  1867  he  made  the 
calculations  for  the  metallic  arches  of  the  Machinery  Gallery 
of  the  E-Kposition  building  of  that  year,  and  tested  his  re- 

sults by  experiments  upon  the  arches  themselves.  In  1868 
he  constructed  two  of  the  high  viaducts  between  Commenl-ry 
and  Gaiinat.  He  has  applied  methods  peculiar  to  himself  in 
the  erection  of  girder  briilges,  of  which  he  has  built  a  large 
number.  He  constructed  the  large  iron  arched  bridge  of  the 
Douro  in  Portugal,  and  that  of  the  Garabit  in  Central  France, 
both  of  which  were  erected  without  false  works.  He  also 
constructed  the  principal  fa(;ade  of  the  Exposition  of  1878 
(Grande  Galerie  and  Domes).  He  invented  a  portable  bridge, 

for  which  he  received  the  prize  Elphege-Baude.  The  revolv- 
ing dome  of  the  observatory  of  Nice,  which  was  also  designed 

by  him,  can  be  turned  by  a  single  person,  although  it  weighs 
100  tons.  One  of  his  greatest  works  is  the  Eiffel  Tower  (q.  v.) 
of  the  Exposition  of  1880,  on  the  completion  of  which  he 
was  made  an  officer  of  the  Legion  of  Honor.  He  has  writ- 

ten papers  upon  the  arches  of  the  Machinery  Gallery  of 
1867,  and  upon  the  Douro  and  Garabit  viaducts,  and  a  dis- 

cussion of  the  Eiffel  tower.  William  Rich  Hutton. 

Eiffel  Tower:  a  tower  erected  on  the  grounds  of  the 
French  International  Exposition  in  J88!).  It  is  300  meters, 
or  984  feet,  in  height,  of  light  structure  and  graceful  form. 
Visitors  are  carried  to  the  upper  platform  by  elevators. 
Meteorological  observations  are  carried  on  at  the  top,  af- 

fording very  important  results. 

Ei'kon  Basil'ike,  or  I'coii  Basil'ice  (Gr.  eWiiv  $a(n\iicfi, 
likeness  of  the  king) :  a  book  descriptive  of  the  sufferings  of 
King  Charles  I.  of  England,  and  professing  to  be  an  auto- 
biogra[jhy.  It  was  published  in  1649  immediately  after  the 
execution  of  the  king,  and  became  very  popular.  Some  his- 

torians believe  that  it  was  (composed  by  Bishop  Gauden 
(1605-62),  who  about  1660  laid  claim  to  the  sole  authorship. 
In  his  History  of  Oliver  Cromwell  and  the  English  Com- 
inonweiilt/i,  Guizot  characterizes  it  as  "a  constant  mingling 
of  blind  royal  pride  and  sincere  Christian  humility  ;  heart- 

impulses  struggling  against  habits  of  obstinate  and"  haughty self -consciousness ;  invincible,  though  somewhat  inert,  de- 
votion to  his  faith,  his  honor,  and  his  rank ;  and  all  these 

sentiments  are  expressed  in  a  monotonous  language  which, 
though  often  emphatic,  is  always  grave,  tranquil,  and  even 
unctuous,  full  of  serenity  and  sadness.  It  is  not  surprising 
that  such  a  work  should  have  profoundly  affected  all  royal- 

ist hearts." 

Eileiibiirg:,  I'len-boorA-h  :  town  of  Prussian  Saxony;  on an  island  in  the  river  Mulde;  27  miles  E.  N.  E.  of  Slerse- 
burg  (see  map  of  German  Empire,  ref.  4r-P).  It  has  an  old 
castle  and  two  bridges ;  also  manufactures  of  cdico,  woolen 
varn.  brandv,  chemicals,  starch,  and  tobacco.  Pop.  (1890) 
12.477. 

Eiletliyla:  ancient  city  of  Egypt,  whose  modern  name  is 
Kl-Kab ;  on  the  right  bank  of  the  Nile,  near  Edfu  ;  contains 
curious  and  interesting  ruins,  the  most  important  of  which 
are  the  rock-tombs  excavated  in  a  hill.  Some  of  these  dale 
from  the  thirteenth  dynasty,  and  throw  much  light  upon 
the  everyday  life  of  the  people.     The  tomb  of  Aahnies.  the 

cafitain  of  the  Egyptian  flotilla,  bears  an  inscription  which 
records  his  services  to  the  mcjnarchs  of  the  eighteenth  dy- 

nasty in  the  Shepherd  wars,  and  mentions  the  fort  of  Subon 
(Lueiiia  or  Eilethyia,  the  goddess  of  the  city),  the  ruins  of 
whiidi  are  still  standing.  Small  temi)les  dedicated  to  Ra,  a 
I'tolemaic  temple  dedicated  to  Lueina,  and  an  ancient  tem- 

ple dedicated  to  the  local  deities,  are  also  to  be  found  there, 
together  with  the  tomb  of  Pahir,  decorated  wilh  rich  and 
elaborate  paintings. 

Eimeo,  i'mee-o :  one  of  the  Society  islands ;  in  the  Pa- 
cific Ocean;  about  ;iO  miles  N.  W.  of  Tahiti.  Taloo  Har- 

bor is  in  lat.  17°  30'  S.,  Ion.  149'  47'  W.  Eimeo  is  9  miles 
long  and  5  miles  wide.  The  surface  is  <liversified  by  valleys 
and  hills,  which  produce  excellent  timlier.  Here  is  a  mis- 
sionarv  station  connected  with  the  London  Missionary 
Society.     Pop.  1,500. 

Eiiibeck,  in'bek:  town  of  Hanover,  Germany;  on  the 
river  Iliiic;  about  40  miles  S.  S.  E.  of  the  city  of  Hanover 
(see  map  of  German  Empire,  ref.  3-E).  It  has  three 
churches;  also  manufactures  of  cotton  and  woolen  goods 
and  chemical  products.  A  city  of  considerable  importance 
in  the  fifteenth  century  and  a  Haiise  town,  it  has  since  de- 

clined. It  suffered  severelv  in  the  Thirtv  Years'  war,  and  its 

walls  wei-c  razed  by  the  French  in  1761.'    Pop.  (1890)  7,676. Eiiihard :  See  Eginhard. 

Einsiedeln.  in'se"e-deln :  town  of  S^vitzerland ;  in  the 
canton  of  Schwytz;  about  24  miles  S.  S.  E.  of  Zurich  (see 
map  of  Switzerland,  ref.  4-G).  Here  is  a  famous  Benedictine 
abbey,  containing  a  black  image  of  the  Virgin  Mary,  which  is 
visited  annually  by  about  20,000  ])ilgrims.  An  abbey  was 
built  here  in  the  ninth  century,  but  the  present  edifice  was 
erected  about  the  year  1720.  It  contains  a  large  library,  and 

in  connection  with  it  are  a  priests'  seminary,  a  gymnasium, 
a  lyceum.  etc.  Rudolph  of  Hapsburg  made  the  abbot  a 
prince.  Other  emperors  bestowed  valuable  gifts  upon  the 
alibey,  but  it  was  -plundered  in  1798  by  the  French.  The 
town  contains  a  great  number  of  inns.  Large  numbers  of 
prayer-books,  sacred  images,  and  rosaries  are  made  here. 
Zwiiigli  the  Reformer  was  curate  of  Einsiedeln  in  1516. 
Pop.  (1888)  8,512. 

Eisenach,  izen-suikh :  town  of  Saxe-Weimar,  Germany ; 
finely  situated  amid  wooded  hills  on  the  river  Horsel  and 
on  (he  railway  from  Leipzig  to  Cassel;  about  48  miles  W.  of 
Weimar  (see  map  of  German  Empire,  ref.  5-F).  It  is  well 
built,  with  wide  and  clean  streets,  is  inclosed  by  waits,  and 
has  a  handsome  ducal  palace,  now  used  as  a  court-house, 
several  churches,  and  a  school  of  design.  Here  are  manu- 

factures of  cotton  and  woolen  fabrics,  art  pottery,  leather, 
carpets,  soap,  white  lead,  etc.  In  close  proximity  to  this 
town  is  the  castle  of  Wartburg,  formerly  a  residence  of  the 

landgraves  of  Thuringia,  and  memorable  as  the  place  of  ref- 
uge in  which  Luther  remained  secreted  ten  months  (1521- 

22),  having  been  carried  thither  for  safety  by  his  friend,  the 
Elector  of  Saxony.  The  castle  has  been  restored  since  1851. 
Pop.  (1890)  21.399. 

Eiseiiberg.  I'zen-barrh :  town  of  Saxe-Altenburg,  Ger- 
many: near  the  Saale:  26  miles  E.  of  Weimar  (see  map  of 

German  Empire,  ref.  5-F).  It  has  a  castle,  an  observatory, 
and  a  town-house ;  also  manufactures  of  porcelain  and 
woolen  stufts.     Pop.  (1890)  7,349. 

Eisenburg:,  i'zen-boorA-h  (Hun.  Vas):  county  of  South- 
western Hungary;  bounded  N.  by  Oedenburg.  E.  by  Vesz- 

prem,  S.  by  Zala,' and  W.  by  Styr'ia.  Area.  1,945  sq.  miles. 
The  soil  is  very  fertile.  The  cl'iief  products  are  grain,  to- bacco, flax,  wiiie,  and  fruit.     Pop.  (1890)  389,854. 

Eiseiierz,  i'zen-arts  (i.  e.  iron  ore) ;  also  called  Iniierbergr: 
a  town  of  Stvria,  Austria ;  at  the  north  base  of  the  Erzberg ; 
20  miles  W.  N.  W.  of  Bruck  (see  map  of  Austria-Hvmgary, 
ref.  6-?').  The  Erzberg,  which  is  5,000  feet  high,  is  a  solid 
mass  of  iron  ore  of  rich  quality.  Mines  have  been  worked 

htfre  for  1,000  vears.  Eisenerz"  has  twelve  smelting-f urnaces. Pop.  (1890)  2,433. 

Eiseiistadt.  izen-staat  (Him.  Kis  3Jdrton) :  market-town 
of  Hungarv :  near  the  west  bank  of  Ijake  Neusiedl ;  13 

miles  N.  N."W.  of  Oedenburg  (see  map  of  Austria-Hungary, 
ref.  6-F).  Here  is  the  Esterhazy  palace,  having  200  cham- 

bers for  guests,  a  haU  in  which  1.000  persons  can  dine  at  a 
time,  a  library  containing  an  invaluable  collection  of  church 
music,  etc.  Connected  with  this  palace  is  a  zoological  gar- 

den, an  orangerv,  and  a  conservatory  containing  70,000  ex- 
otic plants.     Pop.  2,845. 
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Elslf  ben,  Tsln-lipn  :  town  nf  Prussian  Saxony ;  about  20 
miles  W.  of  lialle.  with  wliicli  it  is  connected  l)y  a  railway 

(see  map  ol'  (jerman  Km()ire,  ref.  4-F).  It  is  diviiled  into 
the  old  and  the  new  town,  the  I'ormer  of  which  is  inclosed 
by  walls.  It  has  an  old  castle  and  a  {jyin'sisiuin,  also  man- 

ufactures of  pel  ash  and  tobacco.  Copper  and  silver  are 
mined  in  the  vicinity.  Martin  Luther  was  born  here  in 
1483,  and  died  here  in  1546.  The  house  in  which  he  was 
born  was  partially  consumed  by  fire  in  lOH!).  but  has  been 
restored.  In  the  Church  of  St.  Aiulrcw  are  preserved  his 
cap,  cloak,  and  other  relics.  A  bronze  statue  of  the  great 
Reformer  was  erected  in  1883.     Pop.  (1890)  23,903. 

Eisteddfod,  (7-steth'vod  :  a  congress  of  Welsh  bards  and 
musicians  for  promotiufj^  the  cultivation  of  the  national 
poetry  and  music,  and  secondarily  of  maintaining  the  tradi- 

tions and  customs  of  the  country.  Its  origin  is  very  ancient, 
probaldy  dating  from  a  time  long  previous  to  the  Christian 
era,  but  the  first  meeting  of  which  there  is  any  record  was 
held  on  the  Conway  in  North  Wales  in  the  sixth  century. 
The  term  Eisteddfod,  however,  was  probal)ly  not  applied  to 
these  sessions  till  early  in  the  twelfth  century,  when  such 

an  assembly  was  called  at  C'aerwys,  in  Flintshire,  and  at- 
tended by  all  the  bards  of  Wales  and  some  from  England 

and  Scotland.  Here  and  at  other  royal  seats  the  congresses 
were  held  for  a  long  time  every  three  years,  and  being  under 
the  patronage  of  the  princes  were  generally  occasions  of 
magnificent  display.  Poetical  and  musical  contests  were 
the  chief  features  of  these  gatherings.  Degrees  and  prizes 
were  conferred  upon  the  successful  competitors,  who  were 
thereby  raised  to  a  position  of  high  honor  and  admitted  to 
the  hails  of  the  Welsh  princes  and  nobles.  Edward  I.  sanc- 

tioned these  bardic  congresses  by  his  statute  of  Rhuddlan, 
and  they  occurred  in  the  reigns  of  Edward  III.,  Henry  VI., 
Henry  VIII.,  and  Elizabeth,  often  under  the  royal  permis- 

sion or  patronage.  Tliere  was  an  important  one  held  at 
Bewper  Castle,  Glamorgan,  in  1681,  but  from  that  time  till 
1819  little  is  heard  of  them.  At  the  latter  date  the  re- 

awakening of  the  Welsh  national  spirit  gave  them  a  new 
impulse,  and  they  have  since  then  been  held  annually  and 
attended  by  large  numbers.  The  Eisteddfod  for  1892  was 
held  at  Rhvl ;  that  for  1893  was  appointed  to  be  held  at 
Pont-y-Priiid  in  South  Wales.  F.  M.  Colby. 

Eitelberg'er  voii  Edelberg,  Itel-barch-er-fon-a  df-l-barch, 
Rudolf:  art-historian:  b.  at  Olmiltz,  Austria.  Apr.  14. 
1817:  became  in  1852  Professor  of  Art  History  at  the  Uni- 

versity of  Vienna,  and  contributed  much  to  the  improve- 
ment of  Austrian  industry  and  art.  He  wrote,  among  other 

works.  Din  Reform  des  Kunstunterrichts  (1848) ;  Mitfelal- 
teriiche  Kunsidenkmale  des  OesferreicJiischen  Kaiserstaafs 

(2  vols.,  1858-60);  and  Que/leitachnfteH  zur  Gesrhichfe  der 
Kunst  des  3IiftelaHers  und  der  Renaissance  (1871).  D.  in 
Vienna,  Apr.  18,  1885. 

Ejectment  [from  Lat.  eji'cere.  e/ec  turn,  cast  out:  e.  out, 
+  ja'cere,  cast] :  in  law,  a  mixed  action,  as  it  is  resorted  to in  order  to  recover  the  possession  of  land,  and  damages  for 
the  wrongful  withholding  of  it,  though  the  damages  are 

nominal.  Originally,  it  was  a  "  possessory  "  action — that  is, 
adapted  to  the  recovery  of  the  possession  of  land.  By  a 
series  of  fictions  it  finally  c-ame  to  be  a  convenient  means  of 
testing  the  title.  The  substance  of  the  fiction  was  a  suppo- 

sition that  a  lease  for  a  certain  number  of  years  had  been 
made  to  a  tenant,  John  Doe,  who  had  entered  into  posses- 

sion, and  had  then  been  ejected  by  a  person  supposed  to  rep- 
resent the  party  to  be  ultimately  made  defendant.  This 

person  was  termed  "  a  casual  ejector,"  and  was  usually  rep- 
resented as  Richard  Roe.  An  action  was  then  brought  sub- 

stantially under  the  following  title:  "Doe,  as  tenant  of  Ed- 
wards (claiming  the  land),  against  Roe."  A  written  notice 

was  thereupon  sent  in  the  name  of  Roe  by  Edwards's  attor- ney to  the  opposing  clainumt  (Archer),  who  is  the  party  in 
possession.  By  this  notice  Archer  was  advised  to  defend 
the  action,  otherwise  Roe  would  allow  judgment  to  be  taken 
against  him  and  the  possession  would  be  lost.  Archer,  on 
making  application  to  be  made  defendant,  was  allowed  to 
defend  upon  condition  that  he  would  admit  the  validity  of 

the  fictitious  portion  of  these  proceedings;  so  that  the  m.-it- ter  was  narrowed  down  to  a  trial  of  the  merits  of  the  case. 

The  action  was  now  deemi'd  really  to  be  between  Edwards 
and  Archer,  though  Doe  still  remained  plaintiff  on  the  rec- 

ords of  the  court.  It  is  a  well-settled  rule  in  this  action  that 

the  plaintiff  can  only  recover  upon  a  legal  title,  as  distin- 
guisned  from  a  title  in  a  court  of  equity.  He  can  succeed 
only  upon  the  validity  of  his  own  title,  and   not   upoti  the 

weakness  of  that  of  his  ailver.sary.  He  must  also  have,  in 

legal  i)hrase,  a  "  right  of  entry."  Where  that  iloes  not  exist 
another  form  of  action  must  be  adopted.  'I'here  was  one serious  practical  inconvenience  following  this  method  of 
procedure.  There  was  no  limit  in  law  to  the  number  of  suc- 

cessive actions  of  ejectment  that  could  be  brought  by  a 
plaintiff,  allhough  he  had  been  worsted.  He  had  only  to 
substitute  another  fictitious  tenant  in  the  place  of  Doe,  and 
all  the  proceedings  might  be  gone  through  with  again.  The 
only  check  upon  repeated  actions  of  this  kind  was  a  resort 
to  a  court  of  equity  for  an  injunction  to  prevent  liaru.ssing, 
and  perhaps  exhausting,  litigation.  The  fictitious  portion 
of  the  proceeding  was  abolished  in  Englanil  by  the  Com- 

mon-Law Proceilure  -'Vet  of  1852,  and  the  action  placed  upon 
satisfactory  grounds.  The  same  result  had  been  accom- 

plished as  early  as  1830  in  Xcw  Y<irk. 
Should  the  plaintiff  succeed  in  his  jiction,  he  has  also  an 

independent  cause  of  action  for  the  loss  of  profits  sustained 

Ijy  reason  of  the  defendant's  wrongful  po.ssession.  This  is known  jls  an  action  of  trespass  for  mesne  (intermediate) 

profits.  In  some  of  the  U.  S. — e.  g.  Xew  York — this  cause 
of  action  may  be  united  with  the  action  of  ejectment.  The 
recovery  would,  liy  the  statute  of  limitations,  commonly  be 
limited  to  the  mesne  profits  for  the  last  si.K  vears. T."  W.  DWIOHT. 

Ekaterinburg,  a-ka'a-ta-reen-boorg' :  fortified  town 
(founded  in  1722);  government  of  Perm,  Russia;  160  miles 
S.  E.  of  Perm  (see  map  of  Russia,  ref.  6-1).  It  has  straight 
broad  streets,  many  churches,  manufactures  of  metals,  and 
government  mints,  and  is  the  principal  city  of  the  mining 
district  in  the  Ural  Jlountains.     Pop.  (1897)  43.052. 

Ekaterlnodar',  or  Jekaterinodar :  the  chief  town  of  the 
Kul)an  territory.  Southern  Russia:  on  railway,  and  on  the 

right  bank  of  the  Kuban  river:  in  lat.  45  3'  X.,  Ion.  38  30' 
E. ;  555  miles  N.  W.  bl  Tiflis  (see  map  of  Russia,  ref.  11-E). 
It  is  on  a  swampy  site,  subject  to  overflow,  and  the  houses 
are  wooden  structures.  It  was  founded  in  1792.  in  the  reign 
of  Catherine  II.,  and  is  now  the  seat  of  the  hetman  of  the 
Chernomonan  Cossacks.  It  has  an  active  though  local  trade, 
and  one  of  the  government  horticidtural  institutions  is  es- 

tablished in  the'vicinitv.     Pop.  (1871)  17,022;  (1897)  65.697. JI.  W.  H. 

Kkaterinoslaf :  a  government  of  Southwestern  Russia: 
bounded  N.  Ijy  Kharkof  and  Poltawa,  E.  by  the  country  of 
the  Cossacks  of  the  Don,  S.  by  Tauria  and  the  Sea  of  Azof, 
and  W.  by  Kherson.  Area,  26.148  sq.  miles.  It  is  traversed 
by  the  Dnieper,  the  Samara,  and  the  Waltschija.  and  con- 

sists almost  entirely  of  large  steppes.  The  soil  is  fertile. 
Pop.  (1897)  2,112,651. 

Ekaterinoslaf :  city  of  Russia;  capital  of  the  govern- 
ment of  same  name ;  situated  on  the  Dnieper,  115  miles  S.  W. 

of  Kharkof  (see  map  of  Russia,  ref.  10-D).  It  was  founded 
in  1784  by  Prince  Potemkin.  and  named  after  the  Empress 
Catherine  II.,  in  whose  honor  a  monument  has  been  built. 
It  has  a  large  cloth  factorv,  and  manv  other  manufactures. 

Pop.  (1888) '46.876:  (1897)  "121,216. Ek'ron  :  one  of  the  royal  cities  of  the  ancient  Philistines, 
and  the  seat  of  an  oracle  of  Beelzebub  :  in  Judea  :  about  25 

miles  W.  by  N.  from  Jerusalem.  Its  site  is  identified  with 
the  modern  Akir.  or  Akree.  Although  no  longer  powerful. 
it  was  a  large  village  in  the  time  of  the  crusades,  but  now 
consists  of  about  fifty  mud  huts. 

Elieag'ua'cea!  [deriv.  of  Lat.  elisag  nus  =  Gr.  iKaiayvos.  a 
Bueotian  marsli-plant] :  a  family  of  exogenous  plants  (trees 
or  shrulis),  natives  of  Europe,  North  America,  and  other 
parts  of  the  northern  hemisphere,  being  rare  south  of  the 
equator.  They  have  entire  leprous  or  scurvy  leaves,  a  su- 

perior ovary,  and  apetalous  flowers.  Several  species  indige- 
nous in  Pereia  and  >  epaul  bear  edible  berries.  This  order 

also  comprises  the  Shepherdia  argenten,  or  buffalo  berry, 
which  grows  near  the  upper  Missouri  river,  and  bears  a 
pleasant  acid  fruit;  this  and  the  Shepherdia  cnnadensis 
and  the  EUeagnus  urgenlea  (silver  berry  of  the  Northwest) 
are  the  only  known  North  American  species.  The  oleaster 
(E/ieagnns  nngusti folia)  is  a  native  of  the  Levant  and 
Southern  Europe.  This  tree  is  often  planted  in  shrubberies 

for  tlu^  sake  of  its  fragra'nt  yellow  flowers  and  its  silvery 
wliite  foliage.     It  attains  a  height  of  nearly  20  feet. 

Ehvagniis  :  a  genus  of  the  fannly  El.eag.nace^  {q.  v.). 

Elw'is  [from  Gr.  eXaiox.  olive  oil,  4\ala,  olive-tree]:  a  ge- 
nus of  trees  of  the  family  Palmncea-.  The  Elipis  guineen- 

si.s,  or  oil-palm,  a  native  of  Western  Africa,   produces  the 
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palm  oil  wliifh  is  extensively  iisi'il  in  llie  ?niuuil"ai-tnre  of candles  and  soap.  This  tree  abounds  in  tlie  tropical  parts 
of  Africa,  ami  Ijears  a  very  largo  quantity  of  fruit,  from  the 
outer  lleshy  ••ind  or  coating  of  which  the  oil  is  ohtained  by 
boiling  in  water.  This  oil  is  made  into  soap  more  readily 
th.'ui  any  other  known  oil.  A  still  further  supply  of  oil  can 
be  obtained  by  treatment  of  the  boiled  fniil.  Tiiis  is  called 
palm-nut  oil.  This  species  and  otlicrs  of  the  genus  have 
been  naturalized  to  some  extent  in  tropical  America,  where 
they  are  cullivated  for  their  oil.  They  also  yield  a  pleasant 
alcoholic  drink. 

ElsBOCOc'ca  [from  (ir.  ̂ Kaia,  olive-tree  -I-  k6kkos,  berry]:  a 
ims  of  plants  of  the  i&miXy  Jiiiphorhidcciv,  L'.seful  oil  is 

obtained  from  the  seeds  of  several  species.  A  tree  called 
Ekeococca  verrucosa  is  cidtivated  in  Mauritius  and  Japan 
for  its  oil,  which  is  used  for  burning.  One  or  more  species 
in  China  yield  drying  oils,  used  in  that  country  for  pre- 

paring varnishes  and  paints.  These  oils  have  acrid  prop- 
erties. 

Elicodeii'droil  [from  Gr.  eKaiov,  olive  oil  -t-  Sevipov,  tree] : 
a  genns  of  trees  belonging  to  the  family  Celastracem. 
Ettvodeiidron  croceum,  commonly  called  saffron-wood,  grows 
near  the  Cape  of  Good  Hope,  where  it  is  jirized  for  building 
and  caliinet-work.  ElKodendron  glaucum,  found  in  South- 

ern India,  is  called  the  Ceylon  tea-tree.  Some  of  the  species 
yield  a  fixed  oil  like  oil  of  olives. 

Elagab'aliis,  or  Heliog'ab'alus,  Marcus  Aurelius  An- 
toninus: a  Roman  emperor:  b.  in  Syria  in  204  a.  d.  His 

original  name  was  Varius  Avitus  Bassianus,  but  on  lieing 
appointed  a  priest  of  the  sun-god,  whom  the  Syrians  called 
Elagabal,  he  assumed  that  name.  Caraealla  was  assassin- 

ated Apr.  8,  317  a.  d.,  and  Macrinus  was  proclaimed  emperor 
Apr.  11,  317.  Elagabalus  was  proclaimed  emperor  by  the 
army  in  Syria  May  16,  218.  A  battle  was  fought  between 
Macrinus  and  Elagabalus  .June  8,  318,  and  Macrinus  was 
put  to  death  some  days  afterward.  Then  followed  a  reign 
marked  by  such  excesses  of  self-indulgence  and  cruelty  as 
to  make  him  the  type  of  all  the  vices  that  characterized  the 

c<u-rupt  society  of  the  later  empire.  Altars  were  erected  in 
Rome  to  the  sun-god,  whom  he  continued  to  worship  with 
licentious  rites.  Pie  was  assassinated  by  his  soldiers  Mar. 
11,  323  a.  d.,  and  succeeded  by  Alexander  Severus. 

Ela'iii :  same  as  Olein  (c/.  c). 

E'lani :  the  name  given  in  the  Bible  and  in  the  cunei- 
form inscri|.itions  to  that  part  of  the  ancient  Persian  emjiire 

called  Susiana  and  Cissia  by  the  Greeks :  the  Elymais  of  the 
Greeks  appears  to  have  been  only  that  part  of  Susiana  next 

the  Persian  Gulf.  Shushan  or  S'usa  was  its  chief  city.  The ancient  inhabitants,  like  the  modern,  were  chiefly  nonuadic. 
The  northern  jiart  is  mountainous,  the  southern  flat,  the 
gulf  coast  marshy  and  unproductive. 

E'land  [Dutch  eland,  elk,  bo7Towed  from  Germ.  Elend. 

Elenjh'/i'tifhier),  itself  a  loan-word  from  Lith.  iHiiix,  elk  ;  cf. Gr.  e\a(t>05.  stag]:  an  African  antelope  (Orean  canna),  the 
largest  of  the  family.     It  is  about  tlie  .size  of  a  horse,  meas- 

Eland. 

uring  5  feet  high  at  the  shoulder,  with  two  horns,  ntiarly 
straight,  about  a  foot  and  a  half  long  and  turned  bsickwanj. 
In  form   it  somewhat   resembles  the  ox,  being  nuich   less 

sleniler  in  the  body  and  limbs  than  ollu'r  anteiopes,  and 

having  an  enormous  dewlaji.  'I'hc  eland  is  usually  in  good condition, and  being  from  its  size  and  fatness  a  poor  runner,. 
is  captured  with  comparative^  ea.se  by  mounted  hnnlers.  It 
is  gregarious  in  habit,  and  was  formerly  extremely  abundant 

in  Southern  Africa,  but  owing  to  llie  demand  i'or  its  flesh 
and  hide,  the  one  being  remarkably  good  for  th('  tal)ic,  while 
the  other  makes  excellent  leather,  this  line  animal  has 
sadly  diminished  in  numbers,  and  in  many  localities  is  quite 
exterminated.  Although  the  eland  can  be  readily  domesti- 

cated, it  is  an  unprofitable  animal  to  raise  for  market. 
E.  A.  Lucas. 

Ela'liet:  any  bird  of  the  genus  Elaims.  It  is  of  the  kite 
kind,  but  differs  from  them  in  having  the  claws,  except  that 
of  the  middle  toe,  rounded,  and  the  tarsi  partly  covered  with 

feathers.  The  black-shouldered  hawk  (h'/anns  gUmcus)  is 
found  in  the  U.  S.,  and  Elaiuix  inelnnoptenni  is  a  native  of 

Africa  and  India,  and  is  found  in  Eni-opc  and  <>ven  in  Aus- 
tralia. The  elanet  is  a  bold  and  active  little  bird,  feeding 

mostly  on  insects,  but  often  capturing  snakes,  and  more- 
rarely  mice  and  birds. 

E'laps  [from  Gr.  eWoifi.  f\o^ ;  originally  the  name  of  a. 
harmless  serpent]:  a  genus  of  venomous  snakes  found  in 
tropical  and  sub-tropical  America.  The  snakes  of  this  genus- 
are  mostly  under  3  feet  in  length,  with  a  small  head  and 
tapering  tail,  and  are  beautifully  marked  with  rings  of  red,, 
black,  and  yellow.  The  bite  of  the  larger  sjieoies  is  danger- 

ous, and  even  the  smaller  s[)ecies  should  be  handled  with 
care,  since,  in  .spite  of  assertions  to  the  contrary,  it  is  certain 
that  some  of  them  can  inflict  a  painful,  lingering  wound. 
This  is  true  of  the  bead  snake  or  coral  snake  {Elaps  fiilvius} 
of  the  Southern  U.  S.,  a  snake  not  uncommon  in  Florida, 
and  said  to  be  often  dug  up  in  sweet-potato  fields.  Two- 
other  species  also  occur  in  the  U.  S.,  Elaps  distans  and  E. 
eiiri/.ianf/iiis.  F.  A.  Lucas. 

El  Araisli  [i.  e.  the  garden  of  enjoyment],  called  Caraclie, 
or  Larache:  a  fortified  town  of  Morocco;  province  of 
Avgar;  at  the  mouth  of  the  Luccos,  whicli  forms  an  excel- 
leiit  but  shallow  harbor;  lat.  36'  13'  N.,  Ion.  6°  9'  W. ;  1.5 
leagues  S.  W.  of  Tangier  (sec  map  of  Africa,  ref.  1-B).  The 
surroundings  are  covered  with  olive  groves  and  rich  pome- 

granate and  orange  orchards,  but  are  not  healthful.  The 
town  has  a  fine  old  mosque  and  market-place.  It  exports 
corn,  cork,  wool,  and  beans.     Pop.  5,000. 

El  Arisll  (anc.  Rhinocolura):  a  walled  town  of  Egypt; 
on  the  confines  of  Palestine,  near  the  Wady  el  Arish.  It  is 
situated  on  an  eminence  half  a  mile  from  the  Mediterranean, 

in  lat  3r  6'  N.,  Ion.  33°  56'  E. ;  19.5  miles  N.  E.  of  Cairo  and 
53  miles  S.  of  Gaza  (see  map  of  Palestine,  ref.  lO-I).  It  has 
a  few  remains  of  the  Roman  period.  The  ancient  Rhinoco- 
liira  is  said  to  have  been  founded  by  King  Aetisancs  of 
^Ethiopia  as  a  penal  colony,  and  the  convicts  sent  tliither 
had  their  noses  cut  off.  Before  the  rise  of  Alexandria  it 
was  a  great  emporium  of  the  Red  Sea  trade.  The  Wady  el 

Arish  is  supposed  to  be  the  "river  of  Egypt"  mentioned  in 
the  Bible.  It  drains  the  central  part  of  the  peninsula  of 
Sinai,  and  empties  into  the  Jli'ditcrranean  near  El  Arish  ; 
hence  the  name. 

Elasmobraii'cliiates  [from  Gr.  e^aa-fiSs,  (Kaa-fia.  metal 
beaten  into  thin  plates  (deriv.  of  e\avyetv.  drive,  beat)  + 
$payX'a.  gills] :  the  class  of  vertebrates  containing  the  sharks, 
i-ays.  and  chimjeras ;  intermediate  between  the  true  fishes 
and  the  Marsipobranchiates.  They  may  be  briefly  defined 
as  lyriferous  vertebrates,  destitute  of  membrane  or  dermal 
bones,  and  with  the  branchial  chambers  separate  from  each -  other. 

OeogrnpJi  ical  Disirilndion. — The  class,  which  appears  to 
have  been  a  predominant  one.  and  of  which  the  members 
formerly  outnumbereii  those  of  the  true  fishes,  is  on  the 

wane,  and  contains  not  many  more  than  300  species.  These- 
are  quite  generally  distributed,  and  have  t  he  following  sys- 

tematic relations:  Of  the  Sqnali  nearly  150  species  are 
known:  oiXhe  Raim  abotit  165  have  been  described;  and 
of  the  IToIocephali  but  4  or  5  species  are  inhabitants  of  the 
waters  of  the  present  epoch.  The  class,  as  a  whole,  is  de- 

veloped in  the  greatest  perfection  in  the  tropical  and  warm 
oceans,  but  representatives  extend  toward  both  poles,  and 
some  are  found  in  the  high  polar  regions.  JIany  of  the 

Squali  are  animals  of  great  activity,  and  endowed  with  the- 
power  and  will  for  extensive  wandering,  and  are  met  with 
in  mid-ocean  ;  the  species,  therefore,  sometimes  have  a  great 
range  ;  for  example,  the  typical  sharks  of  the  family  Galeo- 
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rhinid(P,  in  some  respects  the  highest  and  most  wiile-ranp- 
iiifj  of  the  olass.  'J'o  lliis  family  belong  several  of  the  most 
common  sf>ecies  of  the  eastern  American  coasts.  Equally 
wiilc-ranjjing,  and  perhaps  still  more  admirably  adapted  for 
a  wanderinf;  life,  and  even  more  formidable  in  I  lieir  arma- 

ture, are  the  Lamiiiil(i\  which  include  the  mackerel  sharks 
and  tlie  formidable  man-eater  (da  re /in  mil  on  ca  re /i  arias,  etc.). 
The  families  of  more  limited  distribution  are  the  SnjlliUla'. 
which  are  chiefly  represented  along  the  shores  of  the  Old 
World  and  Australia;  the  Prist iopluiridw,  which  are  pecul- 

iar to  the  oceans  of  China,  .Japan,  and  the  neighboring  seas ; 
and  the  Ileterodontida',  which  are  confined  to  Ihe  Pacific. 
'J'he  represiuitatives  of  tlie  order  Raiu-  are  distributed  in  an 
analogous  manner.  The  mcjst  widely  diltused  of  the  ty|)cs 
is  the  family  of  liaiida' ;  all  the  others  are  more  limited  in 
their  range,  at  least  toward  the  north waril  and  southward, 
and  are,  on  the  whole,  less  represented  hy  s|jecies  and  by  in- 

dividuals in  the  regions  where  they  occur  at  all.  The  Chiinai- 
ridm  of  the  present  epoch  are  rather  cold-water  types;  and 
of  the  generic  or  super-generic  types  one;  (Chiiiimra)  is  rei)- 
resented  by  species  of  the  northern  seas,  and  another  (Callo- 
?•/(  yrec/ius)  by  species  in  southern  waters.  The  oceans  are  the 
stations  for  which  all  the  members  of  the  class  are  most 

fitted;  but  although,  on  the  whole,  they  are  essentially  ma- 
rine types,  nevertheless  some  are  found  at  times,  and  a  few 

permanently,  in  fresh  waters.  Theodore  Gill. 

Elastic  Ciirye:  in  mechanics,  defined  by  .lames  Ber- 
noulli as  the  figure  which  would  be  assumed  by  a  thin  hori- 
zontal elastic  plate  if  one  end  were  fixetl  and  the  other 

loaded  with  a  weight.  The  curve  assumed  by  a  plate  or 
beam  when  resting  upon  two  supjjorts  and  loaded  with 
weights  is  also  an  elastic  curve,  provided  that  the  weight  be 
not  so  great  as  to  impair  the  elastic  properties  of  the  ma- 

terial. These  curves  belong  to  the  class  known  as  cubic  and 
quartic  parabolas,  the  cubic  ones  being  for  single  loads  and 
the  quartics  for  uniform  loads.     See  Flexure. 

Mansfield  Merriman. 

Elasticity  [from  Gr.  4\aTM6s  (as  if  *4\a(TTiKSs),  driving. 
e\aT^p,  driver,  deriv.  of  iKawav,  drive]:  the  property  pos- 

sessed by  certain  bodies  of  recovering  their  original  form 

and  size  "after  the  external  force  is  withdrawn  by  which  they have  been  compressed.  Matter  is  believed  to  be  composed 
of  molecules  or  small  particles,  acted  upon  by  attractive 
and  repulsive  forces,  and  from  the  combined  action  of  these 
forces  result  the  various  forms  and  properties  of  matter. 
According  to  this  view,  molecules  are  not  in  contact,  but  at 
an  infinitesimal  distance  from  each  other,  which,  however, 
may  be  increased  or  diminished.  When  the  Ijody  is  at  rest 
the  opposite  forces  which  any  of  its  molecules  exercise  on 
each  other  are  in  equilibrium.  If  the  distance  between  the 
molecules  be  increased  within  the  limits  of  the  action  of  the 
forces,  both  forces  are  diminished ;  and  if  the  distance  is 
lessened,  both  are  increased,  but  not  in  the  same  proportion. 
Solid  bodies  are  imperfectly  elastic,  and  do  not  entirely  re- 

cover their  form  when  the  disturbing  force  is  removed :  but 
there  seems  to  be  no  limit  to  the  elasticity  of  gases.  The 
phenomena  of  elastic  bodies  are — 1.  That  a  perfectly  elastic 
body  exerts  the  same  force  in  restoring  itself  as  that  with 
which  it  was  compressed ;  2.  The  force  of  elastic  bodies  is 
exerted  equally  in  all  directions,  but  the  effect  takes  place 
chiefly  on  the  side  where  the  resistance  is  least ;  3.  Wlien  a 
solid  elastic  body  is  made  to  vibrate  by  a  sudden  stroke,  the 
vibrations  are  made  in  equal  times  to  whatever  part  of  the 
body  the  stroke  may  be  communicated.  No  theory  of  elas- 

ticity founded  on  any  assumed  hypothesis  as  to  the  molecu- 
lar constitution  of  matter  has  as  yet  been  found  satisfactory 

when  applied  to  solids.  In  this  case,  therefore,  the  theory 
of  elasticity  is  best  investigated  without  resorting  to  any 
such  hypotheses. 

Elastic  Limit:  the  limit  to  which  a  body  can  be  strained 

and  yet  recover  its  origimil  shape  when  the  strain  is  re- 
moved. A  strain  carried  beyond  this  causes  permanent  de- 

formation.   See  Fatigue  of  Materials. 

Elastic  Tissue:  a  form  of  fibrous  tissue,  sometimes  called 
Yellow  Filtrons  Tissue,  which  may  be  drawn  out  to  twice 
its  original  length,  to  which  it  returns  when  released.  It  is 
fonnd  in  the  membranes  which  connect  the  cartilaginous 
rings  of  the  tracdiea  and  various  other  structures  of  the 
animal  body  requiring  elasticity.  In  the  human  body  per- 

haps the  most  remarkable  example  of  the  elastic  tissue  is 
seen  in  the  lii/amenta  nuhflava.  or  intervertebral  ligaments. 
Almost  all  ottier  ligaments  are  unyielding  and  inelastic. 
but  these  are  extremely  elastic.     Their  action  is  to  helj)  re- 

store the  spinal  column  to  it.s  vertical  position  when  it  has 
been  deflected  by  nmscular  action.  In  some  of  the  lower 
animals  tlie  ligamanlum  nuc/ice,  the  great  ligament  of  the 
nape  of  the  neck,  is  highly  elastic,  and  serves  to  maintain 
the  projier  equilibrium  between  the  muscli^s  that  erect  and 
those  that  dejiress  the  head,  as  when  the  animal  is  grazing. 

El'atcr  [Gr.  e'Aar^p,  driver,  deriv.  of  iKaiveii',  drive]:  a 
Linna'an  genus  of  coleopterous  insects,  now  the  type  of  a 
very  large  and  distinct  family  of  the  serricorn  Coleoptera, 
called  Elateridie.  They  have  a  narrow,  elongated  body, 
and  are  distinguished  by  the  presence  of  a  .strong  spine  pro- 

jecting from  the  posterior  margin  of  the  prostemum,  and 
a  groove  or  socket  fitted  for  tlie  reception  of  the  spine. 
If  they  fall  on  their  back,  they  recover  their  feet  by  a  vio- 

lent muscular  effort,  which  throws  (hem  into  the  air  with  a 

jerk  and  a  clicking  sound.  Hence  they  are  called  click- 
beetles,  snap-bugs,  etc.  This  movement  is  the  rebound  caused 
by  the  sudden  disengagement  of  the  spine  from  its  socket. 
The  wireworms  of  the  U.  S.  are  larvae  of  the  Elaleridm, 
and  are  very  destructive  to  growing  crops.  The  elatcrs  feed 
on  flowers,  leaves,  and  other  soft  parts  of  plants.  The  fire- 

fly of  tro])ical  America  is  the  Elaicr  or  ryrophorus  nocti- 
lucuH,  and  it  has  been  discovered  that  the  larva;  of  at  least 

one  North  American  species  of  3I('Junacli''<  are  luminous. 

Elate'riiiiii  [Gr.  ixariipiov  dc^dp/iajcov.  medicine),  cathar- 
tic, driving,  deriv.  of  i\awnv.  drive] :  a  drug  obtained  from 

the  Echalium  elateriuin,  or  wild  cucumber,  called  also 
squirting  cucumber.  It  is  an  annual  belonging  to  the  family 
Cucurbit acecp,  with  a  trailing  stem,  heart-shaped  leaves, 
lobed  and  toothed,  yellow  flowers,  axillary ;  fruit  grayish 
green,  about  li  inches  long,  covered  with  soft  prickles.  The 
fruit  in  parting  from  its  stalk  expels  the  seeds,  along  with  a 
mucus,  through  the  opening  in  which  the  stalk  was  in- 

serted. Elateriuin  is  contained  in  the  thick  green  mucus 
surrounding  the  seeds.  It  is  a  powerfid  hydrogogue  ca- 

thartic, dangerous  when  used  in  excess,  and  is  very  irritating 
to  the  eyes  and  skin.  The  active  principle  called  elaterin  is 
obtained  from  it.     Elaterium  is  sometimes  used  in  dropsy. 

E'lath  (Heb.  Etoth.  trees:  'LaX.  ̂ la'na  or  Ela'na):  a town  several  times  mentioned  in  the  Bible;  situated  at  the 
foot  of  the  valley  El  Ghor  in  Idumaea.  and  at  the  head  of 
the  Elanitic  arm  of  the  Red  Sea  (now  known  as  the  Gulf  of 

Akabah) ;  near  hit.  29°  30'  N..  Ion.  30'  E. ;  10  miles  E.  of 
Petra.  It  was  conquered  by  King  David,  and  under  Solo- 

mon became  an  important  commercial  emporium.  It  con- 
tinued to  be  a  seaport  of  importance  under  the  Romans.  It 

was  twice  taken  by  the  crusaders  (1116  and  1182  A.  D.),  but 
after  their  time  fell  into  decay.  It  stood  on  or  near  the 
spot  now  occupied  by  the  fortress  of  Akabah,  which  is  held 
by  a  small  garrison  of  Egyptian  troops. 

El'ba  (Fr.  Elbe:  anc.  II  va  and  u^tba'lia;  Gr.  AifloXfa): 
an  island  of  Italy ;  in  the  Mediterranean  Sea,  between  Cor- 

sica and  Tuscany ;  from  the  latter  it  is  separated  by  a 

channel  6  miles  w"ide.  It  is  about  18  miles  long,  and  varies in  width  from  24  to  10  miles :  area,  87  sq.  miles.  The  coasts 
are  bold  and  deeply  indented  by  several  gtUf  s  which  form  good 
harbors.  The  surface  is  mountainous,  and  the  highest  point 
has  an  altitude  of  about  3..^00  feet.  The  island  has  no  manu- 

factures; among  its  agricultural  products  are  wine,  wheat, 
olives,  and  various  fruits.  Excellent  iron  ore  is  found  here, 
which  on  account  of  the  lack  of  fuel  is  not  smelted,  hut 

shipped  directly  to  the  opposite  coast  of  the  mainland.  The 
sardine  and  tunny  fisheries  are  of  some  importance.  The  cli- 

mate is  mild  and  equable,  and  the  whole  island  salubrious 
with  the  exception  of  a  few  spots  on  thecoasts.  Pop.  23.000. 
Capital,  Porto-Fen-aio.  By  the  Treaty  of  Paris  this  island 
was  designated  as  the  residence  of  Napoleon  I.,  who  re- 

moved to  it  May  4,  1814,  and  escaped  Feb.  26,  1815. 

Elbe  (anc.  Al'bis;  Bohemian.  La' be;  Dutch,  El've):  an important  river  of  Gennany ;  rises  in  the  northeastern  part 
of  Bohemia,  among  the  mountains  called  Riesengebirge. 
One  of  its  sources  is  about  4,500  feet  above  the  level  of 
the  sea.  It  flows  generally  in  a  northwestern  direction, 
drains  the  northern  part  of  i?oheniia,  intersects  Saxony  and 
Prussia,  and  enters  the  German  Ocean  near  Cuxhaven ;  at 
this  point  the  tide  rises  about  10  feet.  It  drains  an  area  of 
over  55.000  sq.  miles.  Its  total  length  is  about  725  miles. 
This  river  is  several  miles  wide  at  everv-  point  between 
its  mouth  and  Altona.  a  distance  of  nearly  70  miles.  Its 
principal  affluents  are  the  Havel,  the  Moldau.fhe  Saale.  and 
the  Eger.  The  chief  towns  on  its  banks  are  Dresden,  Mag- 

deburg, Hamburg. and  Altona.    Between  Dresden  and  Aus- 
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sig  it  flows  between  high  rocky  banks  like  natural  battle- 
ments, and  presents  very  picturesque  scenery.  Vessels 

drawing  14  feet  of  water  can  ascend  at  all  times  to  Mam- 
burg.  Small  steamlioats  navigate  the  Elbe  between  Ham- 

burg and  Magdeburg,  aud  between  Meissen  and  the  mouth 
of  the  Moldau.  Navigation  was  formerly  restricted  by  tolls 
and  taxes,  but  was  made  free  in  1870. 

El  Belli :  province  of  Bolivia,     See  Beni. 

Elberfeld,  el'ber-felt :  an  important  manufacturing  town 
of  Rhenish  Prussia;  on  the  Wupper;  16  miles  E.  of  Diissel- 
dorf,  with  which  it  is  connected  by  a  railway  (see  map  of 
German  Empire,  ref.  4-C).  It  is  irregular  in  jilan,  and  is 
several  nules  long.  The  newer  streets  are  well  paved.  Bar- 

men, a  rich  and  )iros|ierous  town,  is  contiguous  to  the  east- 
ern part  of  EUiurfeld,  wliich  has  a  normal  sciiool,  an  asy- 
lum for  the  deaf  and  dumb,  a  museum, a  public  library,  and 

extensive  manufactures  of  silk  stuffs,  velvets,  cotton  fabrics, 
merinos,  ribbons,  and  tapes.  Elberfeld  has  about  70  dyeing 
establishments,  10  bleaching-grounds,  and  several  print- 

works. It  is  famous  for  the  dyeing  of  Turkey  red,  and 
this  dye  is  said  to  be  imparted  here  at  a  cheaper  rate  and 
with  more  firmness  of  color  than  at  any  other  town  in  Eu- 

rope.    Pop.  (1895)  iau,168. 

Elbertoii :  town ;  capital  of  Elbert  co.,  6a.  (for  loca- 
tion of  county,  see  map  of  Georgia,  ref.  2-1) ;  situated 

on  the  Ga.,  Car.  and  N.  railway ;  100  miles  E.  by  N.  of  At- 
lanta. It  is  the  terminus  of  the  Elberton  Air  Line  rail- 

way, and  haj5  3  churches,  a  college,  a  public  library,  very 
extensive  granite  quarries,  a  cotton-factory,  3  fertilizer- 
factories,  cottonseed-oil  mill.  etc.  Cotton  is  the  chief  agri- 

cultural product.  Pop.  (1880)  937;  (1890)  1,573;  (1893)  es- 
timated, 3,500.  Editor  of  "  Star." 

Elbeiif,  oVbot',  or  Elbopiif:  town  of  Prance:  department 
of  Seine-Inferieure ;  lieautifully  situated  on  the  left  bank 
of  the  Seine,  13  miles  above  Rouen  and  75  miles  N.  W.  of 

Paris  (see  map  of  France,  ref.  3-E).  Several  of  the  newer  and 
finer  streets  converge  to  a  spacious  open  area  called  Champ 
de  Foire.  It  has  eight  artesian  wells  and  six  public  fountains. 
Among  the  finest  edifices  arc  the  churches  of  St.  ̂ tienne 
and  St.  .lean  Baptiste.  Steamers  ply  daily  between  this 
place  and  Paris  and  Havre.  It  has  important  manufactures 
of  fine  fia.nnels,  billiard-table  covers,  habit  cloths,  checkered 
stuffs,  woolen  falirics,  chemicals,  machinery,  etc.  Pop. 
(1896)  30,543. 

Erbiiig  (Lat.  Elbinga) :  fortified  town  and  river-port  of 
Prussia;  on  the  navigable  river  Elbing;  5  miles  from  its 
entrance  into  the  Frische  Half,  and  about  40  miles  E.  S.  E. 
of  Dantzic  (see  map  of  German  Empire,  ref.  3-J).  It  has  a 
gymnasium  founded  in  1536,  a  normal  school,  an  asylum  for 
the  deaf  and  dumb,  and  a  large  public  library;  also  manu- 

factures of  cotton  and  linen  fabrics,  sailcloth,  soap,  to- 
bacco, leather,  etc.,  iron-foundries,  dye-works,  print-works, 

and  sugar-refineries.  The  town  originated  in  tlie  beginning 
of  the  thirteenth  century,  when  German  colonists  from  Lil- 
beck  and  Bremen  settled  around  a  fortress  which  the  Teu- 

tonic knights  had  built,  in  the  midst  of  the  Slavic  popula- 
tion. It  rendered  homage  to  the  Kings  of  Poland  in  the 

fifteenth  century,  but  was  gained  by  Albert  of  Brandenburg 
in  1535,  and  finally  passed  to  Prussia  in  1772.  Pop.  (1890) 
41,578. 

El  Bostan  :  See  Albistan. 

Elbruz,  el-brooz',  or  Elbiirz :  a  range  of  high  mountains 
in  the  northern  part  of  Persia;  forming  the  connecting 
chain  between  the  Anti-Taurus  and  the  Kuen-Lun.  The 
Elbruz  extends  nearly  parallel  with  the  south  sliore  of  tlie 
Caspian  Sea,  and  forms  the  southern  boundary  of  the  basin 
of  that  sea.  The  highest  point  of  this  range  is  the  volcanic 
peak  of  Demavend,  which  rises  about  18,6011  feet  above  the 
level  of  the  sea.  This  name  is  also  applied  to  the  loftiest 
range  and  summit  in  the  Caucasus,  between  the  Black  and 

Casjiiau  Seas.  Mt.  Elbruz  is  situated  in  lat.  43'  20'  N.,  Ion. 
60    E. ;  its  altitude  is  18,570  English  feet. 

Elcps'aite^,  or  Elkesaites  [from  Ul.rai  or  Elknsai,  the 
name  of  their  founder  or  of  a  book  containing  their  doc- 

trines] :  a  sect  of  Essenian  Eluonites,  or  of  Jewish  Chris- 
tians who  in  the  second  century  mingled  Judaism  and 

Christianity  in  their  doctrines,  adding  to  them  certain  pa- 
gan or  (xuostic  views  and  magical  practices.  This  sect  ap- 

pears to  have  originated  in  the  carlv  part  of  the  second  cen- 

tury, and  i)robul)ly  lasted  till  the  'fourth  century.  They claime<l  to  l>u  in  possession  of  a  book  which  had  fallen  down 
from  heaven  to  them,  or  at  least  been  speciallv  revealed  to 
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them  l)y  the  Son  of  Gixl.  The  book,  which  was  a  coarse 
mixture  of  Christian,  Jiidaislic,  and  pagan  elements,  was 
widely  circulated  and  highly  esteemed.  The  fragments  are 

given  in  Ililgenfeld,  J\'.  T.  crlm  ranoni'm  receptum. 
El'cbp  (anc.  Il'ici  or  II' I  in') :  town  of  Spain  ;  province  of Alicante;  about  6  miles  from  the  sea  and  15  miles  S.  W.  of 

the  city  of  Alicante  (see  ma))  of  S|i«in,  ref.  18-1).  It  is  sit- 
uated on  both  sides  of  a  steep  ravine,  which  is  crossed 

by  a  handsome  bridge.  It  has  an  Oriental  aspect,  being 
built  in  the  Moorish  style  and  sui'muudeii  by  large  groves 
of  date-palms.  Among  the  remarkahle  edi  (ices  are  an  old 
castle,  and  a  church  which  has  a  majcst  ic  dome  and  a  fa- 

mous organ.  There  are  nuinufactures  nf  cotton  and  linen 

stuffs,  brandy,  wine,  cigars,  and  soap.  Lai-ge  quantities  of 
dates  are  export.ed.     Pop.  (1887)  23,854. 

Elcblng'eil,  el'ching-en  :  village  of  Bavaria:  on  the  left 
bank  of  the  Danube;  8  miles  N.  E.  of  I'lm  (see  map  of  Ger- 

man Em]iire,  ref.  7-E).  Here  the  French  luarshal  Ney  de- 
feated the  Austrians  on  Oct.  14,  1805.     Pop.  500. 

El'cho,  Francis  Wemvss  Chabteris  Douglas,  Lord : 
statesman  :  eldest  son  of  Francis  Wemvss  Charteris  Douglas. 
Earl  of  Wemyss;  b.  in  Eilinburgh,  Scotland,  Aug.  4,  1818; 
educated  at  Oxford.  He  became  a  Conservative  member  of 
Parliament  in  1841,  and  was  a  Lord  of  the  Treasury  from 
1853-55.  He  took  a  prominent  part  in  the  formation  of  the 
National  Rifle  Association  in  1.S60.  In  1860  he  opposed  the 
Reform  bill  of  Russell  and  Gladstone,  and  was  connected 

with  the  party  called  "  Adnllamites."  He  represented  Had- 
dingtonshire in  Parliament  from  1^47  until  he  succeeded 

his  father  as  ninth  earl  in  1883  ;  author  of  Lftti-rs  on  Mili- 
tary Organization  (1871). 

Ehliid  Ben  Malcbi,  also  called  Ha-Daiii.  or  The  Dan'- 
ite:  a  Jewish  traveler  (if  the  ninth  century  of  the  Christian 
era;  a  native  either  of  Southern  Arabia  or  of  iMedia,  who 
about  8f5()  undertook  extensive  journeys  in  order  to  visit  his 
Jewish  brethren  in  Asia  and  Africa,  and  anifing  his  many 
other  adventures  at  one  time  fell  into  the  hands  of  can- 

nibals. Ransomed  by  a  countryman  of  his.  he  was  able 
to  continue  Ids  voyages,  and  visited  both  China  and  Spain. 
The  work  which  bears  his  name  is  written  in  Hebrew  and 

consists  of  six  books,  but  it  seems  to  lie  only  an  abbrevia- 
tion, and  not  the  original  form  of  the  narrative.  It  was 

first  printed  in  Constantinojile  in  1518,  then  at  Venice  in 
1540  and  1605.  and  often  afterward.  There  exists  a  Latin 

translation  of  it  by  {iv\w\ir-Avi\,  Elclad  Danius  tie  Jndceis 
clausis  eormngve  in  (Ethiopia  imperio  (Paris,  1563);  there 
is  also  a  German  translation.  The  most  complete  text  and 
translation  are  found  in  Dr.  Jellinck,  Bet-Ha-31idraseh 
(Leipzig,  1853-55).  One  of  the  most  curious  passages  in  the 
whole  work  is  the  account  of  the  Levites,  who,  according 
to  the  author,  were  miraculously  guided  into  the  land  of 
Havila,  and  were  there  protected  from  their  enemies  by  the 
mystic  river  Sabbation,  which  is  calm  but  covered  with 
dense  fog  on  the  Sabbath,  and  impassable  on  other  da  vs. 

Revised  by  C.  H.  tor. 

El  Dakkel  (anc.  Oasis  Minor):  the  third  of  the  five 

Egyptian  or  Libyan  oases ;  situated  in  lat.  29"  10'  N.  It  is well  watered  and  has  warm  springs.  It  produces  dates, 
olives,  etc.,  and  in  ancient  times  yielded  much  wheat. 

Elder:  a  shrubby  plant  belonging  to  tlie  genus  Sambucus 
and  family  Caprifoliacea>.  The  common  elder  (Snmiu- 
cns  canailensis)  of  North  America  grows  from  5  to  10  feet 
high.  Another  American  species  is  the  red-berried  elder 
(Sainhitrus  racemosa),  which  is  found  in  rocky  woods  and 
among  mountains.  It  is  found  in  some  parts  of  Europe, 
and  is  prized  as  an  ornamental  shrub.  The  common  elder 
(Sambucus  nigra)  is  indigenous  to  Europe  and  parts  of  Asia 
and  Northern  Africa.  It  sometimes  attains  the  size  of  a 
small  tree,  having  pinnate  leaves,  terminal  cymes  of  creamy 
white  flowers,  and  small  black  berries.three-seeded.  The  dwarf 
elder  or  danewort  (SiDiibtieiis  ebuhis)  is  seen  occasionally  in 
Great  Britain.  It  was  formerly  believed  to  have  sjining 
from  the  blood  of  Danes  killed  in  the  Anglo-Saxon  wars. 
The  flowers  of  the  elder  are  used  in  medicine,  and  elder- 
flower  water,  employed  in  perfumery,  is  distilled  from  them. 
Wine  is  also  made  from  the  berries. 

Elder  [0.  Eng.  etdra  :  0.  H.  G.  altiro,  Jlod.  Germ,  alter  : 
0.  N.  eldre  :  Goth.  al]<iza,  compar.  of  Teuton,  aldoz  >  Eng. 
old] :  a  term  used  to  translate  Ileti.  zal'en.  Gr.  Ttpur^xnepoi.  etc., 
words  originally  indicative  of  age.  but  accjuiriiig  in  time  a 
secondary  official  sense.  Each  Hebrew  town  had  its  senate 
of  elders,  who  administered  justice.     (Deut.  xix.  13.)     Com- 
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raoiily,  ciiph  synagoffiic  hail  also  its  board  of  ciders,  although 

in  smaller  tcjwns  tlnTi'  was  often  hut  a  sinffle  ralilii.  'I'lic 
early  Clirislian  CInnvli  is  believed  by  many  to  have  bor- 

rowed its  elilership  from  the  Jewish  synafjogue.  In  the 
New  Testament  elder  and  bishop  are  thonf;ht  V)y  many 
Christians  to  be  identical,  but  opinion  on  this  jioint  is  by  no 
moans  uniform.  Hut  at  least  as  early  as  the  second  century 
(in  the  If,'natian  Epixtle.t)  we  find  th(^  three  orders  of  bish- 

ops. i)resliyters  (or  elilers).  anil  deacons.  Presbyterians  have 

both  "  teacliing"  and  "ruling"  (or  lay)  elders,  but  whether 
this  distinction  existed  in  the  apostolic  age  is  still  a 
mooted  question.     See  Presbvtkb. 

Eldon,  .John  Scott,  Karl  of :  Jjord  Chancellor  of  England  ; 
b.  at  Newcastle,  Jnni!  4,  1751.  lie  was  educated  at  Oxford, 
where  lie  gained  in  1771  a  prize  of  £20  for  an  English  jirose 
essay.  In  1773  he  contracted  a  clamlestine  marriage  with 
a  lady  iiained  Klizalu'th  Surtees.  and  by  this  act  forfeited 
a  fellowship  which  he  had  obtained  in  the  college.  He 
studied  la.w  in  the  Aliddle  Temple,  was  called  to  the  bar  in 

1776,  inherited  .t';!,(H)0  from  his  father  in  that  year,  and  be- 
gan to  practice  in  the  nortliern  circuit.  After  four  years  of 

moderate  success,  he  gained  groat  distinction,  and  rose  rap- 
idly to  fame  and  affluence.  He  became  in  1783  a  member 

of  Parliament,  in  which  he  supported  Mr.  Pitt,  and  showed 
himself  an  able  debater.  He  was  ajipointed  solicitor-gen- 

eral in  1788.  and  attorney-general  in  1703.  During  the  ex- 
citement of  the  French  revolution  he  prosecuted  Home 

Tooko  and  others  who  were  accused  of  treason,  but  they 
were  defended  by  Erskine  and  acquitted.  In  1799  he  be- 

came chief  justice  of  the  court  of  common  pleas,  was 
created  Baron  Eldon,  and  entered  the  House  of  Peers.  On 
the  formation  of  a  new  ministry  by  Sir.  Addington  in  1801, 
Lord  Eldon  was  appointed  Lord  Chancellor.  He  contin- 

ued to  fill  that  liigh  otfice  under  several  successive  admin- 
istrations for  a  period  of  twenty-six  years,  except  an  in- 

terval of  nearly  a  year  in  1806^07.  Ills  reputation  as  a 
judge  was  very  high,  but  as  a  statesman  his  merit  was  not 
great.  D.  Jan.  13,  1838.  His  brother  William  was  an  em- 

inent judge,  and  bore  the  title  of  Lord  .Stowell.  See 
Twiss,  The  Public  and  Private  Life  of  Lord  Eldon  (3 
vols.,  1844) ;  Lord  Campbell,  Lives  of  the  Lord  Chancel- 
lors. 

Eldo'ra:  town;  capital  of  Hardin  co.,  la.  (for  location, 
see  map  of  Iowa.  ref.  4-H) :  situated  on  the  Iowa  river  and 
the  Chi.,  la.  and  Dak.  and  la.  Central  R.  Rs.,  about  60  miles 
N.  N.  E.  of  Des  Moines.  It  has  eight  churches,  a  state  re- 

form school,  a  flouring-mill,  planing-raill,  potteries,  large 
brick  and  tile  works,  electric  lights,  etc.,  and  is  a  shipping- 
point  for  coal,  live  stock,  and  grain.  Pop.  (1880)  1,584; 

(1890)  1,577 ;  (1895)  3,096.  Editor  oi-'  "  Herald." 

El  Dorado,  el-dr>-raa.'do  (Sp..  the  gilded):  the  fabled 
king  of  an  equally  fabulous  Indian  city,  long  supposed  to 
exist  somewhere  in  the  northern  part  of  South  America.  In 
its  most  definite  form  the  story  described  a  lake  in  which 
was  an  island  with  a  city  marvelously  rich  in  gold,  silver, 

and  precious  stones.  The  chief  or  "king"  of  the  city  was 
daily  or  periodically  anointed  with  thick  oil,  in  which 
gold-dust  was  stuck  until  he  .appeared  to  be  covered  with 
the  metal.  This  king  was  "El  Dorado"  of  the  Spaniards, 
and  the  name  has  been  erroneously  transferred  in  com- 

mon language  to  the  supposed  city  or  region  which  he  gov- 
erned. 

This  widespread  delusion  was  probably  the  result  of 
various  causes  which  we  can  only  conjecture  at  this  day. 
It  is  quite  possible  that  vague  reports  of  Cuzco  and  other 
Andean  cities  passed  from  tribe  to  tribe  of  the  Indians,  and 
were  recounted  by  them  to  the  Spaniards.  Or  we  may  ex- 

plain the  numerous  stories  of  golden  cities  as  bits  of  aborig- 
inal folk-lore,  come  down  from  more  ancient  times,  just  as 

the  child's  tale  of  a  pot  of  gold  under  the  rainbow  is  a 
legacy  of  the  Middle  Ages  It  is  even  possible  that  El 
Dorado  may  have  been  a  real  personage  whose  wealth  was 
inagnified  by  time  and  distance.  It  is  said  that  the  Ind- 

ians about  the  sacred  lake  of  Guatavita,  in  the  Bogota 
highlands,  celebrated  a  strange  yearly  sacrifice.  "  On  the 
appointed  day  the  chief  smeared  his  body  with  balsam  and 
then  rolled  in  gold-dust.  Thus  gilded  and  resplendent,  he 
entered  a  canoe,  surrounded  by  his  nobles,  while  an  im- 

mense multitude  of  people  with  music  and  songs  crowded 
the  sliori'S  of  the  lake.  Having  reached  the  center,  the  chief 
deposited  his  offerings  of  gold,  emeralds,  and  other  precious 
things,  and  then  jumped  in  himself  to  bathe"  (Accsta,  Des- 
eiihrimiento  y  Conquista  de  la  Nueva  Granada,  p.  199). 

But  it  is  not  averred  that  the  Spaniards  ever  witnessed  this 
ceremony,  and  the  story  itself  may  be  but  a  form  of  the  EI 
Dorado  myth. 
The  sixteenth  century  was  a  very  credulous  period,  and 

the  cupidity  of  the  Si)aniards  eagerly  grasped  at  stories  <;f 
golden  cities  and  rich  kings.  Tales  iniperlectly  understood 
were  embellished  to  suit  their  imagination  ;  and,  above  all, 
they  constantly  asked  leading  questions,  wliicli  savages  al- 

most invariably  answer  in  the  allirmative.  No  doubt,  also, 
the  Indians  often  concocted  stories  of  distant  mines  and 
towns,  hoping  that  their  unwelcome  guests  would  go  in 
search  of  tlicin;  or,  seeing  how  the  Siianiards  loved  gold, 
they  invented  stories  to  please  them.  In  1492  Columbus 
heard,  or  thought  he  heard,  of  rich  mines  and  cities  back 
from  the  coasts  of  Cuba  and  Ilispaniola.  and  in  1502  he 
named  Costa  Rica  and  Castilladel  Oro  from  similar  reports. 
At  Darien  Balboa  heard  of  the  rich  temple  of  Dabaiba, 
vaguely  located  somewhere  about  the  head  of  thcAtrato; 
the  temjile.  it  was  .said,  was  lined  with  gold,  and  slaves 
were  sacrificed  there.  In  1513  he  led  an  ex|)edition  in 
search  of  it;  there  were  others  in  1515  and  later,  and  it  was 
long  a  tempting  bait.  Some  of  the  explorers  found  tombs, 
rich  in  golden  ornaments,  but  no  temple.  In  1530  Alfinger 
marched  into  the  mountains  of  Venezuela  searching  for  a 
gohlen  city,  and  he  and  most  of  his  men  perished.  In  1.531 
Diego  de  Ordaz  explored  the  Orinoco  with  a  similar  object ; 
one  of  his  officers,  Martinez,  afterward  claimed  that  he  had 
actually  been  in  the  golden  city,  which  he  called  Manoa ; 
and  he,  it  is  said,  was  the  first  to  ap|jly  the  name  El  Dorado 
to  the  gilded  king.  It  was  natural  enough  that  lying  reports 
like  this  of  Martinez  should  grow  up  around  the  story,  all 
the  more  so  that  they  were  readily  believed.  For  a  time 
the  mountains  of  New  Granada  were  the  favored  region  of 
El  Dorado.  In  1537  Quesada,  marching  from  Santa  ilarta, 
reached  the  plateau  of  Bogota  and  the  country  of  the  Chili- 
chas ;  soon  after  he  was  joined  there  by  Federmann.  who  had 
come  from  Venezuela,  and  Benalcazar  from  Quito,  all  chas- 

ing the  same  golden  phantom.  The  spoil  of  the  Chibchas 
only  whetted  their  appetites:  when  it  was  known  that  El 
Dorado  could  not  be  found  in  the  highlands,  his  city  was 
located  farther  and  farther  toward  the  center  of  the  con- 

tinent, in  the  great  forests  of  the  Orinoco  and  Amazon. 
These  wilds  are  almost  unknown  at  the  present  day,  but  in 
the  sixteenth  century  they  were  traversed  again  and  again 
by  bands  of  Spanish  adventurers.  The  early  knowledge  of 
the  Orinoco  and  Amazon,  with  their  tributaries,  was  almost 
entirely  due  to  these  expeditions.  In  1.541  Philip  von  Huten, 
starting  from  Coro,  passeil  clear  across  the  Orinoco  basin, 
and  actually  reached  the  country  of  the  Omaguas,  near  the 
Amazon,  a  journey  that  seems  nearly  incredible.  He  failed 
to  conquer  the  Omaguas.  and  probably  for  no  better  reason 
they  becam.e  for  a  time  the  guardians  of  El  Dorado.  Pedro 

de  Ursua  started  from  Bogota  to  find  a  "  golden  city  of  the 
sun,"  and  his  expedition  founded  the  town  of  Pampluna. 
In  1560  the  same  leader  was  appointed  "  governor  of  Oma- 
gua  and  El  Dorado,"  and  he  started  to  find  his  domain  by 
way  of  the  Huallaga  and  Amazon.  Ursua  was  murdered  by 
Lope  de  Aguirre,  who  finally  descended  the  Amazon  and 
reached  Venezuela  after  one  of  the  maddest  ]jiratical  cruises 
ever  recorded.  By  this  time  the  myth  had  taken  many  new 
forms.  On  the  southwestern  tributaries  of  the  Amazon 
there  were  the  fabled  districts  of  Enim  and  Paytiti,  said  to 
have  been  founded  by  Incas  who  had  fled  from  Peru,  and 
to  have  surpassed  ancient  Cuzco  in  splendor;  these  were  the 
objects  of  numerous  expeditions,  and  even  in  the  eighteenth 
century  they  were  universally  supposed  to  be  realities. 
North  of  the  Amazon  the  supposed  town  of  El  Dorado  was 
shifted  eastward  until  it  reached  Guiana.  There  the  Eng- 

lishman Raleigh  searched  for  it  in  1595.  believing  that  he 
had  located  this  much-desired  city  in  a  lake  called  Parima. 

Raleigh's  expedition  led  indirectly  to  the  modern  colony  of 
British  Guiana ;  and  the  Lake  Parima  remained  on  English 

maps  until  Schomburgk's  explorations  conclusively  proved 
that  it  was  a  pond  and  swamp.  The  emerald  mountain  of 
Espirito  Santo,  and  the  Martyrios  gold  mine,  long  sought 
for  in  Western  Brazil,  recall  the  El  Dorado  myth  ;  while  far 
southward  in  the  Argentine  plains,  the  city  of  Cesar,  with 
silver  walls  and  houses,  was  another  alluring  phantom.  It 
was  said  to  have  been  founded  by  shipwrecked  Spanish 
mariners,  and  even  late  in  the  eighteenth  century  expedi- 

tions were  sent  to  search  for  it. 

References. — Schomburgk,  introduction  to  Raleigh's 
Discorery  of  Guiana  (Hakluyt  Society,  1859);  Jl.irkham, 
Search  for  El  Dorado  (Hakluyt  Society,  1861) ;  Winsor  in 
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merica,  ii,  p.  5' Heuvel,  Eldurailu  (1IS44).  llKUiiKiiT  11.  Smith. 

El  Dorado:  city  (fouiKU'd  in  1867);  capitiU  of  Bui  In- en.. 
Kail,  (for  lofation,  soe  iiia]i  of  Kansas,  ref.  7-II):  on  Walnut 
river  and  Atcli.,  Top.  and  S.  F.  and  Missouri  I'acifiL-  K.  Rs., 
30  miles  K.  N.  E.  of  VVieiiila.  It  has  good  scIkkiIs,  a  car- 

riage-factory, woolen-mill,  injii-foundry,  extensive  magne- 
sian  limestone  quarries,  new-process  lioiir-niills,  machine- 
shop,  water-works,  gas  and  electric  lights.  Pop.  (18IS0)  1,411 ; 
(1890)3,339;  (1895)  3.518. 

Editor  of  "  Walnut  Valley  Times." 
Eldred:  borough  and  railway  junction:  McKean  co.. 

Pa.  (for  location  of  county,  see  map  of  Pennsylvania,  ref. 
2-D);  situated  on  Allegheny  river,  30  miles  cast  of  Brad- 

ford. Pa, :  in  a  coal-mining  region.  Pop.  (1880)  1,165 ; 
(1890)  1,050. 

E'lea,  or  Ve'lia:  an  ancient  Greek  city  of  Southern 
Italy ;  in  Lucania,  on  the  Mediterranean  Sea.  It  was  the 

native  place  of  I'arraenides  and  Zeno.    See  Eleatic  School. 
Eleanor  of  Ouieniie :  Queen  of  Prance,  and  subsecjuently 

Queen  of  England:  b.  about  1123.  She  was  the  daughter 
and  heiress  of  the  last  Duke  of  Aquitaine,  and  was  married 
in  1137  to  Louis  VII.  of  France,  with  whom  she  went  to 
the  Holy  Land  in  1147.  She  was  divorced  from  Louis  in 
1152,  and  was  soon  married  to  Henry  II.  of  England.  It 
appears  that  she  instigated  her  sons  to  rebel  against  their 
father  (Henry  II.),  who  imprisoned  her  for  fifteen  years. 
She  acted  as  regent  while  her  son,  Richard  I.,  conducted  a 
crusade  to  Palestine.  I),  in  1308.  Despite  lier  wayward 
character  she  did  much  to  further  poetry  and  art.  She 
surrounded  herself  with  troubadours  and  troiuvres.  and 
many  of  them  have  sung  her  praises.  Her  daughter,  Marie 
of  Champagne,  also  had  tlie  same  tastes  and  interests,  and 
her  court  at  Troyes  was  at  one  time  the  poetic  center  of 
France.  Revised  by  A.  R.  Marsh. 

Eleatic  School :  a  group  of  Greek  philosophers,  the  first 
of  whom  was  Xenophanes  of  Elea,  who  fiourished  about  530 
B.  c.  While  the  Ionic  scliool  gave  its  attention  to  outward 
nature,  and  investigated  the  laws  which  regulate  its  progress, 
the  Eleatic  philosophers  directed  their  speculations  to  the  idea 
of  Being  in  itself,  which  they  conceived  to  be  the  only  object 
of  real  knowledge.  They  regarded  as  vain  and  illusory  the 
world  of  change  and  succession,  which  they  designated  ri 
yiyv6tievoi'  (that  which  becomes  or  happens,  as  by  accident). 

Time,  space,  and  motion  they  considered  as  "phantasms, caused  by  the  deceiving  senses,  and  incapable  of  scientific 
explanation.  They  distinguished  between  the  pure  reason, 
the  correlative  of  being,  and  opinion  or  common  under- 

standing, which  judges  according  to  the  impressions  of 
sense.  Parmenides  and  Zeno  were  the  most  celebrated 
disciples  of  Xenophanes ;  the  former  was  the  author  of  an 
epic  poem  on  the  Eleatic  and  Ionic  systems.  See  Philoso- 

phy. History  ok;  Zeller's  Pre-Siicmtme  Philosophy,  vol.  i. ; The  Frayincnts  of  Parmenides  (Jour  Spec.  Phil.,  vol.  iv.). 

Elecampane  [corruption  of  Med.  Lat.  e'?«/7ffl  (Class.  Lat. 
inula),  emu  pa  na:  inula,  a  plant  name,  campa'na,  of  the 
fields] :  a  plant  of  the  genus  Inula  and  familv  Cuwposilre. 
The  common  elecampane  (Inula  helenium.)  is  indigenous  to 
Middle  and  Southern  Europe,  and  has  become  naturalized 
in  various  |iarts  of  the  U.  S.  The  root  somewhat  resembles 
camphor  in  taste,  and  has  sudorific  and  diuretic  properties. 
It  contains  the  principles  helenin.  or  elecampane  camphor, and  imdin,  which  is  allied  to  starch. 

Election  [from  Lat.  elecfio,  choosing,  deriv.  of  eligere, 
select] :  in  law,  the  choice  of  two  alternatives;  sometimes  the 
right  to  make  such  choice.  The  law  frequently  imposes  upon 
a  party  the  tluty  to  choose  between  two  inconsistent  or  alter- 

native rights  or  claims.  This  oliligation  may  present  itself 
in  all  branches  of  Jhe  law,  and  often  occurs  as'a  rule  of  prac- tice. In  a  court  of  law,  as  distinguished  from  equity,  there 
may  be  a  case  of  election  where  a  contract  is  to  be  performed 
in  the  alternative,  as  where  an  insurance  company  stipulates 
that  in  case  of  loss  of  a  building  by  fire  it  may  either  pay 
its  value  or  rebuild.  In  such  a  case,  should  the  company 
elect  to  rebuild,  its  election  would  be  irrevocable.  It  may 
also  happen  that  a  creditor  will  have  a  right,  from  the  cir- 

cumstances of  the  case,  to  elect  one  of  two  persons  as  his 
debtor.  A  case  of  this  kind  occurs  in  the  law  of  agency, 
when  an  agent  purchases  goods  on  credit  for  an  undisclosed 
principal ;  the  seller,  on  subsequently  discovering  the  prin- 

cipal, may  elect  to  regard  the  sale  as  having  been  made  to 
him  or  to  the  agent,  as  he  may  see  fit.     An  instance  of  elec- 

tion in  the  case  of  real  estate  is  that  of  dower  in  land  which 
the  husband  exchangi^d  for  other  lanil.  The  widow  has  her 
choice  to  take  dower  in  cither  parcel,  but  she  can  not  take 
it  in  both. 

In  courts  of  equity  the  doctrine  of  election  assumes  great 
importance.  The  case  may  occur  wlicn^  altcrnalive  benefits 
may  be  presented  to  a  ]ierson  by  a  will  or  other  legal  in- 

strument, or  more  generally  he  may  be  required  to  choose 
between  a  gift  made  to  him  and  .something  to  which  he  is 
already  entitled.  The  duty  to  choose  in  such  a  case  is  not 
a  positive  rule  of  law,  but  a  matter  of  equity  [iractice,  and 
is  not  imperative  when  this  artificial  doctrine  is  not  known 
to  be  a  legal  rule  by  the  party  to  whom  the  gift  is  made. 
The  fact  of  election  must  be  shown  by  some;  positive  act ; 
and  if  a  party  who  ought  to  elect  holds  two  estates  under 
inconsistent  titles,  there  is  no  evidence  of  an  election  hav- 

ing been  made.  A  person  under  a  duty  to  elect  lietween  the 
retention  of  his  own  projierty  and  the  gift  of  another,  may 
retain  his  own  without  forfeiting  the  gift,  but  must  make 
due  compensation.  Thus  if  a  testator  devises  an  owner  of 
property  land  of  his  own,  and  then  assumes  to  dispose  of 
the  property  of  the  devisee,  and  the  latter  elects  to  retain 
his  own  property,  he  does  not  forfeit  the  devise,  but  is  re- 

quired to  make  compeiLsation  to  the  testator's  estate  equiva- 
lent in  amount  to  the  property  retained  by  him.  Election 

in  procedure  may  take  place  in  the  choice  of  remedies ;  as 
where  an  owner  has  been  wrongfully  deprived  of  a  chattel, 
he  may  elect  to  sue  tor  its  value  or  for  the  chattel  itself.  A 
court  will  in  some  cases  require  a  party  to  an  action  to  elect 
as  between  inconsistent  allegations  as  to  tlie  cause  of  action. 

T.  W.  Dwight. 

Election :  in  politics,  the  choice  of  public  officers  by 
those  persons  who  possess  the  right  of  suffrage,  as  distin- 

guished from  appointment,  which  is  such  choice  made  by 
suijerior  oflScers.  Popular  elections  were  held  in  ancient 
times,  as,  for  example,  in  the  Roman  com  ilia  and  the  Athe- 

nian popular. assemblies :  but  soon  after  the  establishment  of 
the  Roman  empire  election.s,  outside  the  Christian  Church, 
became  obsolete.  Elections  reajjpear  in  mediieval  Europe 
in  the  choice  of  representative  burgesses,  who  stood  for  the 
third  estate.  Certain  monarchs,  as  the  German  emperors 
and  the  Kings  of  Poland,  were  also  elected  to  their  place, 
but  not  as  popular  representatives.  In  no  other  European 
country  did  the  election  of  representatives  become  so  im- 

portant in  the  Middle  Ages  as  in  England  ;  and  the  repre- 
sentative systems  of  other  nations  have  been  chiefly  imita- 

tions of,  and  in  some  cases  improvements  upon,  the  English 
system.  Elections  are  called  direct  when  officers  are  chosen 
by  a  direct  vote  of  their  constituency;  indirect,  when  elec- 

tors are  chosen  for  the  purpose  of  designating  the  persons 
who  shall  exercise  official  powers. 

With  regard  to  the  officers  voted  for.  political  elections  in 
the  U.  S.  are  distinguished  into  local  or  municipal  elections, 
at  which  officers  for  some  particular  town  or  locality  are 
chosen ;  general  or  State  elections,  at  which  officers  for  the 
whole  of  a  commonwealth  are  elected  (the  most  important 
of  whicli  are  the  gubernatorial  and  presidential  elections 
for  filling  the  places  of  Governor  and  President;  and  con- 

gressional or  legislative  elections,  at  which  members  of  Con- 
gress or  Legislatures  ai-e  voted  for.  Vacancies  in  offices  are 

sometimes  filled,  and  the  acceptance  or  rejection  of  particu- 
lar laws  is  decided  by  special  or  supplementary  elections. 

All  questions  relating  to  political  elections  must  be  fully 
provided  for  in  the  election  laws  of  the  State.  The  great  in- 

terests frequently  at  stake  at  elections  naturally  give  rise  to 
election  frauds,  which  have  assumed  in  some  countries,  and 
in  particular  in  some  parts  of  the  IT.  S.,  the  most  alarming 
dimensions.  In  view  of  them  attempts  have  been  made  to 
improve,  as  much  as  possible,  the  existing  election  laws. 
Special  attention  has  been  given  for  that  purpose  to  string- 

ent registration  laws,  requiring  every  voter  to  register  his 
name  some  time  before  tlie  day  of  election,  in  order  to  en- 

able the  authorities  to  verify  his  claim  to  taking  part  in  the 
election.  The  inspectors  of  elections,  whether  apijointed  or 
elected,  are  generally  taken  from  the  different  political  par- 

ties which  engage  in  the  contest.  The  excitement  which 
often  prevails  at  political  elections  sometimes  leads  to  elec- 
tion  riots.  These  are  of  frequent  occurrence  in  England, 
Ireland,  and  Greece,  but  they  are  almost  unknown  in  France 
and  Germany.  As  in  most  cases  the  instigators  and  leaders 
of  election  riots  in  the  U.  S.  act  imder  the  influence  of  in- 

toxicating liquors,  many  States  have  provided  by  law  that 
on  election  days  licjuor-stores  must  be  closed.    When  the  de- 
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fcatoil  party  believes  or  oliiiins  that  the  declared  majority 
owes  its  siuKress  to  election  Iruiids,  the  elections  are  likely  to 
be  contested.  At  elections  to  lefjislative  assenililiea  sneli  as- 

semblies decide  finiilly  ordinarily  on  the  claims  of  rival  can- 
didates ;  l)iit  in  some  cases  the  decision  rests  with  the  <'Ourt,s. 

if  a  jtresidential  election  is  contested  in  a  republic,  there  is 
danger  of  civil  war,  of  which,  in  i)articular,  tlie  republics  of 
South  and  Central  America  furnish  many  examples,  The 
U.  S.,  which,  on  the  wliole,  have  lieen  free  from  the  sad  ex- 
jierienccs  of  the  South  and  Central  American  rejmblics,  had 
in  IHT-i  a  conspicuims  instance  of  a  conti^steil  gubernatorial 
election  and  its  disastrous  consequences  in  Jjouisiana,  where 
for  several  months  two  rival  governors  claimed  each  to  he 
the  lawful  executive  of  the  State,  and  tried  to  enforce  his 
claim,  until  on  May  23, 187:!,  the  President  of  the  U.  S.  inter- 

fered by  a  proclamation  in  favor  of  one.  The  most  serious 
case  of  a  disputed  national  election  was  the  memoraljle 
Hayes  and  Tilden  contest  of  1876,  which  was  decided  in 
favor  of  tlie  former  by  an  electoral  commission  composed  of 
five  Senators,  five  Representatives,  and  five  associate  judges 
of  the  Supreme  Court.  (See  Presidential  Electoral  Com- 

mission.) For  information  as  to  presidential  elections  in  the 
U.  S.,  see  Stanwood,  A  Jlisfory  of  Presidentiat  Elections 
(4th.  ed.  1892).  See  Ballot  Reform,  Nomination,  Plebis- 

cite, Representative  System,  Suffrage,  and  Vote. 

Eleetion,  in  theology :  See  Calvinism. 

Elector  [Lat.  etec'for,  chooser,  deriv.  of  eWgere.  select ;  e, 
out  from  +  le'gere,  choose] :  a  title  of  those  German  princes 
who  had  the  right  or  j^rivilege  of  electing  the  Emperor  of 
Germany.  There  were  originally  (1256  a.  d.)  seven — namely, 
the  Electoi's  of  Cologne,  Mcntz,  Treves.  Bohemia,  Branden- 

burg, Saxony,  and  the  Elector  Palatine.  The  first  three 
were  Archbishops  of  Cologne,  Mentz,  and  Treves.  The  elec- 

tors had  several  important  privileges,  and  a  very  peculiar 
position  in  the  empire.  They  usually  chose  the  heir  or  near 
relative  of  the  preceding  emperor.  As  the  electoral  dignity 
of  the  Palatine  had  been  transferred  to  the  Dukes  of  Bavaria, 
an  eighth  electorate  was  established  by  the  peace  of  West- 

phalia in  1648  for  the  Palatine,  which  ceased  in  1777,  when 
the  house  of  Bavaria  became  extinct.  In  1692  the  elector- 

ate or  dignity  of  elector  was  conferred  on  the  Dukes  of 
Brunsvvick-Lilneburg,  who  were  afterward  styled  Electors 
of  Hanover.  The  electors  were  entitled  to  all  royal  digni- 

ties and  honors  except  the  title  of  majesty.  On  the  dissolu- 
tion of  the  Holy  Roman  Empire  in  1806,  the  ofifice  became 

obsolete,  but  the  title  was  retained  by  the  rulers  of  Hesse- 
Cassel  till  1866,  when  that  state  was  united  to  Prussia.  The 
term  elector  is  also  applied  to  each  of  those  persons  wlio, 
under  the  Constitution  of  the  U.  S.,  are  chosen  to  elect  the 
President.     See  Electors. 

Electoral  College:  See  Constitution  of  the  U.  S.,  Art. 
XII.,  and  Electors. 

Electoral  Commission:  See  Presidential  Electoral 
Co.MMISSION. 

Electoral  Crown,  or  Cap  :  a  crown  worn  by  the  electors 
of  the  German  empire.  It  was  surmounted  by  two  golden 
demieircles,  ornamented  with  pearls  and  a  golden  orlj  and 
cross  at  the  top. 

Electors:  in  the  political  system  of  the  U.  S.,  the  persons 
who  are  chosen  by  the  people  of  the  several  States  to  elect 
the  President  and  Vice-President.  Each  State  chooses  a 
number  of  electors  equal  to  the  whole  number  of  members 
it  sends  to  both  houses  of  Congress.  No  Senator  or  Repre- 

sentative, or  person  holding  an  office  of  profit  or  trust  under 
the  U.  S.,  can  be  appointed  an  elector.  The  electors  must 
be  chosen  on  the  same  day  in  all  the  States — that  is,  on  the 
Tuesday  next  after  the  first  Monday  in  November.  The 
Constitution  ordains  (Amendment  XII.)  that  the  electors 
shall  meet  in  their  respective  States  and  vote  by  ballot  for 

President  and  ̂ 'ice-President,  one  of  whom  at  least  shall not  be  an  inhabitant  of  the  same  State  with  themselves; 
and  t  hey  sliall  make  distinct  lists  of  all  persons  voted  for  as 
President,  etc.,  and  of  the  number  of  votes  for  each  ;  which 
lists  they  shall  sign  and  certify,  and  transmit  sealed  to  the 
seat  of  government  of  the  U.  S.,  directed  to  the  president  of 
the  Senate.  The  electors  of  all  the  States  constitute  the 

electoral  college.  A  majority  of  the  whole  number  of  elec- 
toral votes  is  neces.sary  to  elect  the  President  and  Vice-Presi- 

dent. In  18)6  the  whole  number  of  electors  was  447.  By 
the  Act  of  1792  the  date  of  meeting  was  the  first  Wednesday 
in  December,  but  this  was  changed  by  the  Act  of  1887,  whicii 
ordains  "  that  the  electors  of  each  State  shall  meet  and  give 

their  vot(!  on  the  second  .Monday  in  .January  next  following 

their  appointment "  at  such  place  as  the  .Stale  Legislature 
niay  <lirect.  The  electoral  voles  are  opened  and  counted  on 
the  second  Wednesday  of  February  by  both  houses  of  Con- 

gress, whi('h  nu'el  in  the  chamber  of  the  Representatives. 
If  no  candidate  has  a  majority  of  all  tlie  v<jtes,  the  House 
of  Reiiresentatives  has  a  right  to  choose  either  of  the  three 
persons  having  the  highest  number  of  votes.  It  was  sup- 

posed by  the  framers  of  the  Constitution  that  the  electors 
would  exercise  a  free  discretion  and  choose  the  best  man  for 
the  olliccs,  but  the  position  has  l(;st  its  importance  from  the 
fact  that  the  elector  is  obliged  by  usage  to  vote  for  the  candi- 

date of  his  ]i;irty. 

Electra  (in  (ir.  'HK(KTpa):  a  daughter  of  Agamemnon, 
King  of  Mycena";  sister  of  Ore.stes,  and  wife  of  Pylades. 
She  was  sometimes  called  Laodice.  Her  story  is  the  subject 
of  dramas  written  by  jl'^schylus,  Euripides,  Sophocles,  and 
Racine.  The  most  perfect  of  the  ancient  tragedies  of  "  Elec- 

tra" is  that  of  Sophocles:  in  this  she  stimulates  her  brother Orestes  (whose  life  she  has  saved  from  the  violence  of  her 

father's  murderers)  to  avenge  the  death  of  that  parent.  This 
he  docs,  with  the  aid  of  Apollo.  Five  other  persons  of  this 
name  are  mentioned  in  the  Greek  mythology. 

Electrical  Fislies :  fishes  having  the  power  of  giving  sen- 
sible shocks  of  electricity.  At  least  fifty  marine  animals  of 

very  diverse  character  are  known  to  have  this  ]iower.  Among 
th((  best  known  are  several  species  of  Torpedo  and  Karc/ne 
(of  the  ray  family),  one  of  which  is  occasionally  found  on  the 
Atlantic  coast  of  the  U.  S.  The  E/eclrof)/ioriis  eleclricus,  a 
fresh-water  eel  of  South  America,  sometimes  20  feet  long,  has 
the  power  of  overcoming  men,  and  even  horses,  by  its  tremen- 

dous shocks.  Two  species  of  Nalapterurus  of  the  African 
rivers  are  also  electric.  Faraday  observes  that  the  Electro- 
phorus  may  produce  a  shock  equal  to  that  of  fifteen  Ijcyden 
jars,  containing  in  all  3,500  sq.  inches,  charged  to  the  high- 

est degree.  The  force  is  that  due  to  ordinary  static  elec- 
tricity, and  readily  affords  a  spark.  The  Torpedo  and  the 

electric  eel  have  electric  organs  intimately  connected  with 
the  nervous  system,  consisting  of  a  series  of  highly  vascular 
cells  or  hollow  prisms  containing  a  watery  fluid.  Other 
electrical  fishes  have  a  less  definite  apparatus  for  this  func- 

tion. It  is  not  known  that  this  remarkable  power  is  of  any 
service  to  these  fishes,  except  in  self-protection. 
Electrical  ^lachines :  machines  for  the  electrostatic 

generation  of  differences  of  potential,  that  is  to  say,  for 
electrification  by  friction  or  by  electrostatic  induction.  In 
frictional  machines  the  body  rubbed  is  a  revolving  glass 
plate  (in  early  forms  a  cylinder  or  baU  rubbed  by  the  hand), 
passing  between  rubbers  of  soft  leather  to  which  a  dressing 
of  sodium  amalgam  has  been  applied  (Fig.  1). 

In  the  process  of  electrification,  equal  and  opposite 
charges  are  always  generated.  In  frictional  machines  the 
glass  plate  and  the  metal  parts  which  gather  charge  there- 

from (combs  and  prime  conductors)  become  positively,  the 
rubber  negatively,  electrified.  The  latter  is  usually  con- 

nected metallically  to  the  earth.  In  a  dry  atmosphere 
under  such  circumstances  the  prime  conductor  soon  begins 

Fig.  1. 

to  show  signs  of  strong  electrification,  and  after  a  few  rapid 
revolutions  of  the  plate  sparks  may  be  drawn. 

In  all  such  machines,  however,  even  under  the  most 
favorable  conditions,  a  scarcely  appreciable  portion  of  the 
work  done  appears  in  form  of  electrical  energy,  the  remain- 

der being  wasted  as  heat.  F'or  this  and  for  other  reasons 
friction-machines  have  gone  almost  entirely  out  of  use,  being 
replaced  by  a  class  of  machines  which  produce  electrifica- 

tion by  electrostatic  induction.  There  are  many  forms  of 

such  a)iparatus,  the  best  known  being  the  "  iniluence-ma- 
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chines "  of  Holtz,  ToepliT  and  Wiiiisluirst.  and  tht}  various 
forms  of  replenisher  deviscil  by  Lord  Kelvin  (Sir  William 
Thomson). 

Thy  simplest  of  all  electrieal  maehinos  of  this  class  is  the 
electrophorus  (Eijj.  3),  whieh  eonsisis  of  a  plate  of  vulcanite 
or  of  some  other  substance  easily  electrified  by  friction,  and 
a  metal  disk  with  an  insulatinj;  handle.  When  the  disk  is 

placed  upon  the  vulcanite  surC-u/e  which  has  been  previously 
excited  by  rubl)ing  with  fur,  it 
makes  conlact  in  three  points  of 
supjiorl  oidy.  All  other  portions 
of  the  metallic  surface  are  in  the 

immediat(^  neighborhood  of  the 
chari,'cd  liody.  Electrostatic  induc- 

tion brings  about  a  difference  of 
potential  between  the  upper  and 
lower  faces  of  the  disk,  and  when 
the  former  has  been  connected  for 
a,  moment  with  the  earth  and  in- 
sulat<!d  airain  and  the  disk  removed, 

it  comes  away  heavily  charged.  The  charge  thus  obtained  is 
always  opposite  in  character  to  that  residing  upon  the  vul- 

canite plate  (i.  e.  positive).  The  source  of  electrification  is 
the  work  which  must  be  done  to  overcome  the  attractive 

forces  between  the  oppositely  charged  faces  of  the  vulcanite 
and  the  metal.  The  quantity  of  electricity  residing  upon 
the  former  is  in  no  way  drawn  u|ion,  and  the  process  may 
be  repeated  again  and  again,  without  exhausting  the  origi- 

nal charge. 
This  series  of  operations  is  known  as  the  electrophorus 

cycle,  and  it  is  of  interest,  not  only  because  the  instrument 
affords  a  most  convenient  method  of  obtaining  small  quan- 

tities of  electricity,  but  also  because  it  is  a  cycle,  upon  the 
automatic  repetition  of  which  all  influence-machines  and 
replenishers  depend  for  their  action. 

The  cycle  consists  of  the  following  steps :  1,  a  conductor 
is  brought  into  the  neighl)orhood  of  a  body  previously 
charged;  2,  electrostatic  induction  having  brought  about 
difference  of  potential  in  the  conductor,  the  repelled  charge 
is  carried  off  by  momentary  metallic  contact  with  the  earth 
(or  sometimes  with  the  opposite  pole  of  the  machine) ;  3,  the 
conductor  is  removed  from  the  immediate  neighborliood  of 
the  inducing  charge  ;  4,  the  charge  thus  isolated  is  utilized, 
or,  in  the  case  of  most  influence-machines,  is  transferred  to 
a  storage  reservoir  (Leyden  jar). 

Of  the  machines  based  nyxin  the  electrophorus  process, 
one  of  the  earliest  was  that  of  Holtz  (Berlin,  1865). 

Fig.  :i. 

The  Holtz  machine  may  be  selected  as  a  type  of  the  class 

of  instruments  to  which'  it  belongs.  One  "modification  is shown  in  Fig.  3 ;  the  essential  parts  in  the  diagram,  Fig.  4. 
A  disk  of  glass  (9  g'),  is  driven  upon  an  axle  (a  a').  A  sta- 

tionary glass  plate  (n  n')  is  mounted  parallel  to  the  revolving disk  and  as  near  to  it  as  possible.  Upon  the  back  of  the 
former,  and  diametrically  opposed  to  one  another,  are  two, 
or  sometimes  four,  sectors  of  papei-s  (.s  .s).  Opposite  these! 
but  on  the  other  side  of  the  revolvijig  plate,  are  the  collect- 

ing combs  (c  c),  which  are  in  metallic  connection  with  the 

terminals  of  the  machine  (/i  li).     Each  paper  .sector  corre- 
sponds to  t.lu^  inilucing-plate  of  an  clectrophoru.s. 

To  bring  the  machine  into  action  one  of  the  paper  sec- 
tors s  is  given  a  charge  of  electricity  by  contact  with  a  piece 

of  vulcanite  or  glass  previou^ly  excit'ed  liy  friction.  (See Electricity.)     It  then  acts  inductively  u|uin  the  metallic 
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Fig.  4.— The  essential  parts  of  tlie  Holtz  machine. 

comb  and  terminal,  also  upon  the  portions  of  the  revolving 
disk  lying  between.  The  outer  face  of  the  latter  receives  a 
positive  charge  from  the  comb,  the  inner  face  gets  a  similar 
charge  by  the  inductive  action  of  the  sector.  In  the  course 
of  revolution  these  charged  surfaces  are  brought  into  the 
neighborhood  of  the  other  sector  and  comb.  Near  each 
sector  is  a  window  cut  in  the  fixed  plate  of  the  machine, 
through  which  a  piece  of  stiff  jiajier  from  the  sector  pro- 
truiles,  terminating  in  a  point  whicli  is  nearly  or  quite  in 
eiintai't  witli  the  revolving  di.sk.  By  electrostatic  action  be- 

tween the  charged  faces  of  the  disk  and  the  sector  «'  on  the 
one  side,  the  paper  strip  acting  as  a  carrier  of  electricity, 

also  between  the  disk  and  the  comb  c'  on  tlie  other,  both 
sectors  and  comb  become  positively  charged.  The  disk  in 
turn  receives  from  these  negative  electricity  enough  to  more 
than  neutralize  it,  and  returns  to  its  original  position  be- 

tween the  sector  and  the  comb,  .s'  and  c,  carrying  a  negative 
charge.  Electrostatic  induction  at  this  point  increases  the 
negative  charge  of  the  former,  and  there  is  a  continuous 
rise  of  positive  electrification  in  one  sector  and  terminal  of 
the  machine,  and  of  negative  electrification  in  the  other, 
until  the  differences  of  potential  are  such  as  to  produce 
rapid  and  brilliant  spark-discharges  between  the  knobs  b  h\ 

The  number  of  modifications  of  this  cycle  in  the  various 
influence-machines  and  replenishers  is  very  great ;  but  by 
none  of  the  more  recent  devices  have  mcu'e  striking  and 
beautiful  results  been  obtained  than  with  the  machine  of 
Holtz. 

Some  description  of  the  effects  obtained  is  to  be  found  in 
the  article  Electric  Discharge  {q.  v.). 

The  difference  of  potential  produced  by  means  of  influ- 
ence-machines is  very  great  (50,000  to  200,000  volts).  It  has 

been  reached  artificially  by  only  one  other  device,  the  in- 
duction coil.  (See  Induction  Coil.)  As  compared  with  ma- 

chines for  the  development  of  electrical  energy  of  moderate 
tension  (dynamo-machines,  etc.),  friction-machines  and  in- 

fluence-machines are  of  exceedingly  low  economy.  Several 
attempts  have  been  made  to  estimate  the  output  of  the 
latter  class,  and  it  seems  to  be  well  established  that  under 
ordinary  conditions  of  working  less  than  one  iiart  in  fifty 
thousand  of  the  work  expended  becomes  available  in  elec- 

trical form.  (Rossetti,  I\uem  Ciiiwii/o  (2)  12,  1874.)  In- 
fluence-machines have  played  a  very  important  part  in  the 

study  of  electricity,  and  the  literature  of  the  subject  is  an 
extensive  one.  The  following  are  references  to  some  of  the 
most  important  papers:  Volta,  CoUezione  delle  Opere,  1,  p. 

lis.  Ti'ipler,  Ann.  der  Physik;  135,  p.  469;  127,  p.  117. 
Iloltz,  Ann.  der  Phi/sik.  126,  p.  157;  127,  p.  320:  130,  p. 
287;  156,  p.  627.  Berlin,  Anii.de  Chiniie  et  dc  Physique, 

(4)  13.  p.  I'll.  Poggendorff,  Ann.  der  Pliy.'<lk,  130.  p.  158; 
141,  p.  161 ;  1.54.  p.  643.  Rossetti,  Knovu  Cimento.  (2)  11, 
p.  5  ;  (2)  12,  p.  89  :  (2)  14,  p.  5.  Kohlraiisch,  Ann.  derPhysik, 
135,  p.  120.  Bowty,  Journal  de  P/ii/si,/iie.  4.  p.  13.5.  The 
reader  is  also  referred  to  the  following  treatises:  Mascart, 

Trai'fe  de  I'Electrieite  (vol.  ii.) ;  Riess.  Die  Re ilninyselektrici- 
tdt;  and  Wiedemann,  Elektricitdt  (vol.  ii.,  pj).  196-2'14). E.  L.  Nichols. 

Electric  Arc:  the  layer  of  an  incandescent  vapor  be- 
tween terminals,  not  quite  in  contact,  in  an  electric  circuit. 

The  arc  is  the  path  of  the  current  between  such  terminals. 
Its  temperature,  which  is  higher  than  that  attainable  by  any 
other  artificial  means,  is  maintained  by  reason  of  the  resist- 
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ance  wliieli  tlie  an:  (illi'i-s  to  tlio  passafic  of  tlit^  current.  At 
onliiiary  leiiiiicniturcs  aast'S  ntv.  of  almost  iiifhiitc.  eUiCtrical 
resistance.  'I  o  establish  an  arc  between  two  i>oints,  there- 

fore, il  is  necessary  to  heat  the  intervening  air  to  a  degree 
at  which  it  is  cajjable  of  carrying  the  current.  This  can  be 
done  in  some  cases  by  the  application  of  a  flame,  but  tlic 
usual  method  is  to  bring  the  terminals  together  for  an  in- 

stant. Current  then  flows,  and  at  the  point  of  contact 
where  the  resistance  is  high  nnicli  heat  is  geiu^rated,  the 

points  glow,  and  the  air-film  between  reaches  a  temi)erature 
such  as  to  nuikc  it  a  conductor.  The  terminals  may  now 
V)e  separated  without  extinguishing  the  arc.  If.  however, 
neither  of  these  metliods  is  followed,  but  the  difference  of 
potential  between  the  two  points  is  increased  to  a  very  high 
value,  the  insulating  power  of  the  intervening  medium  will 
be  overcome,  and  a  discharge  will  take  place.  With  nmst  of 
the  devices  l)y  means  of  wdiicli  sutllcient  potential  ditfcr- 
onces  can  be  reached  (the  iniluct  ion-coil,  intlucrice-niachine. 
etc.)  tlie  result  is  simply  a  spark  which  differs  fmm  the  arc 
in  being  of  short  duration  (rarely  more  than  xaWn  of  a 
second).  After  the  passage  of  the  spark,  the  medium,  being 
mobile,  will  re-establish  itself,  and  no  further  discharge  will 
occur  until  the  potential  ditfcrence  has  risen  again  to  its 

former  high  value.  The  term  "electric  arc"  is  applied  to 
the  permanent  air-|iatli  established  for  the  current  by  one 
of  the  previous  methods. 

The  surfaces  between  the  terminals  and  the  arc  offer 
greater  resistance  to  the  current  than  does  the  arc  itself. 
These  then  are  the  regions  of  the  highest  temperature.  If 
the  terminals  are  of  metal,  however  refractory,  it  is  at  once 
fused  and  rapidly  volatilized.  Almost  the  oidy  material 
capable  of  withstanding  the  heat  developed  is  carbon  in 
graphitic  form,  and  even  this,  under  the  action  of  the  arc,  is 
slowly  disintegrated  and  oxidized,  and  it  is  necessary  to 
keep  the  points  at  the  required  proximity  either  l)y  gravity 
or  by  a  mechanical  device.  When  an  arc  is  maintained  in  a 
continuous-current  circuit,  the  contact  resistance  at  tlie  posi- 

tive terminal  is  greater  than  at  the  negative.  The  former, 
therefore,  is  always  hotter.  Both  carbons,  however,  are  ren- 

dered vividly  incandescent,  and  it  is  to  the  light  which  they 

emit  that  the  system  of  illumination  known  as  "  arc-Jight- 
ing  "  owes  its  brilliancy.     See  Electric  Liohting. 

According  to  Rossetti,  the  temperature  of  the  hottest  part 

of  the  positive  carbon  of  the  arc-lamp  is  3,900°  C,  that  of  the 
negative  carbon  3,4.50°  C.  Owing  to  this  difference,  also  to 
the  electrolytic  action  of  the  current,  the  two  terminals  are 
attacked  in  a  different  manner,  and  each  assumes  a  char- 

acteristic form.  The  positive  is  consumed  the  more  rapidly, 
in  general  about  twice  as  fast  as  in  the  negative  carbon. 

Fig.  1  is  from  a  photograph  of  the  arc,  made  by  the 
writer.  Owing  to  the  high  actinic  value  of  its  rays  the  arc 
appears  in  the  photograph  relatively  brighter  than  to  the 
eye,  but  the  illustration  brings  out  several  of  the  points  al- 

ready mentioned,  viz.,  the  greater  brightness  of  the  upper, 
or  positive,  carbon,  the  difference  in  the  shape  of  the  two, 
and  the  fact  that  the  incandescent  carbons  are  more  im- 

portant a-s  a  source  of  light  than  the  arc  itself.  It  will  be 
seen  that  the  positive  jiencil  is  eaten  away  at  the  end,  form- 

ing a  cavity  (technically  known  as  the  crater),  which  is  the 
brightest  region  of  all :  also  that  the  lower  carbon  is  pointed, 
with  a  little  crest  or  nipple.  This  is  formed  in  great  part 
of  carbon  which  has  been  detached  from  the  positive  pencil, 
transferred  through  the  arc  by  the  current  and  deposited 
there. 

In  order  that  an  arc  may  be  maintained  across  an  appreci- 
able air-gap,  a  difference  of  potential  of  about  twenty-two 

volts  must  exist  between  the  terminals.  As  the  voltage 
rises,  the  maximum  length  of  arc  increases  until  at  fifty 
volts  it  is  perhaps  as  much  as  a  centimeter. 

Arc-lamps  in  commercial  practice  are  maintained  at  a 
voltage  of  approximately  the  latter  value. 

The  resistance  of  the  electric  arc  varies  with  the  current 
flowing,  but  it  seems  surprisingly  small  when  we  consider 
the  materials  of  which  it  is  composed.  \¥ith  ten  amperes 
flowing  and  fifty  volts  between  terminals,  the  resistance  (by 
Ohm  s  law)  is  only  five  ohms.  Of  this  a  considerable  and 
nearly  constant  factor  is  the  "contact-resistance  "  between 
the  terminals  and  the  intervening  gas.  It  follows  that  the 
resistance  of  the  arc  is  not  directly  ])roportional  to  the  dis- 

tance between  the  carbons,  but  is  expressed  by  a  formula  of 
the  following  sort : 

Ra  =  Tc  -I-  Ir,. 
Where  R,  is  the  total  resistance  between  the  terminals,  r,.  is 
the  contact  .resistance.  1  is  the  length  of  the  arc,  and  r,  a 

quantity  which  expresses  the  resistance  of  the  gas  layer  per unit  length. 

The  electric  are  acts  like  any  con<luctor  carrying  current. 
When  placed  in  the  magne.ic  field,  iov  instance,  it  tends  to 
move  at  right  angles  to  the  lines  of  force.  Since  the  medium 
is  a  mobile  one.  this  tendency  is  indicated  by  marked  dis- 

placement of  the  arc  (as  in  the  well-known  experiment  of 
the  repulsion  of  the  arc  by  means  of  the  liorseshoe  magnet). 

In  an  alti'rnating-current  circuit  many  of  the  phenomena 
of  the  :irc  <liH'ci-  fpuii  thn^c   jn^t  described.     The  terminals 

Fig.  1. — Tlie  electric  arc  (direct-current  circuit). 

tend  to  assume  the  same  shape,  they  are  equally  bright,  and 
they  are  consumed  at  nearly  the  same  rate.  In  such  circuits 
the  current  passes  through  zero  at  every  alternation,  and  the 
arc  is  extinguished  at  every  reversal :  but  it  is  re-established 
as  the  current  rises,  before  the  air-gap  has  had  an  oppor- 

tunity to  cool.  The  familiar  humming  of  the  alternating 
are  is  due  to  this  reignition  at  each  alternation.  The  fact  of 
the  extinction  of  the  arc  has  been  established  by  photo- 

graphing it  upon  a  rapidly  moving  plate. 

Fig.  2.— The  alternate  current  arc.  photographed  on  a  moving  plate 
(.showing  the  periodic  extinction  of  the  arc). 

Fig.  2  is  from  such  a  photograph,  made  bv  Mr.  J.  C. 
McMynn  {Trfins.  Am.  Ii,.«f.  E.  E..  1891). 

The  trace  of  the  image  of  the  arc  is  not  continuous,  but 
consists  of  alternate  light  and  dark  spaces,  which  correspond 
in  time  to  the  period  of  reversal.  The  continuous  traces 
above  and  below  the  image  of  the  arc  are  due  to  the  incan- 

descent tips  of  the  upper  and  lower  carbons. 
The  materials  jiresent  in  the  arc  depend  upon  the  charac- 

ter of  the  terminals  and  of  the  intervening  medium.  The 
arc-spectrum  always  shows  bright  lines,  which  are  traceable 
to  the  vapors  of  whatever  metals  chance  to  be  present.  Be- 

tween carbon  points  are  obtained,  besides  the  lines  charac- 
teristic of  carbon  compounds,  tlie  sodium  lines  and  lines 

due  to  iron  and  to  various  other  metals. 
Aside  from  its  value  in  artificial  illumination,  the  arc  is 

of  importance  in  metallurgy  and  in  various  processes  where 
very  high  temiieratures  are  essential.  For  some  description 
of  its  application,  see  Ei.kctric  Light,  Electric  Welding; 
also  Elkctricitv  and  Electric  Discharge. 

E.  L.  Nichols. 

Electric  Blowpipe:  (1)  a  device  in  which  the  electric 
arc  between  carbon  pencils  is  powerfully  deflected  by  means 
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of  an  electric  magnet  and  given  the  form  of  a  blowpipe 
flame.  The  arc  was  iiseii  in  this  way  by  Werderniann  for 
the  fusion  of  especially  refractory  niincruls,  etc.  (2)  Tlic 

term  "  electrical  blowpipe  "  was  a|iplieil  liy  sonic  of  the  older 
writers  on  electricity  to  the  familiar  experiment  upon  elec- 

trical convection,  in  which  the  cui'rcnt  of  air  from  a  point 
attached  to  the  prime  conductor  or  to  any  highly  charged 
body  was  made  to  deflect  a  caudle  ilame,  giving  the  latter 
somewhat  the  appearance  of  the  flame  of  an  ordinary  blow- 
pijie.  E.  L.  Nichols. 

Electric  Clocks:  clocks  in  which  (1)  electricity  is  the 
motive  power  which  propels  the  macliinery ;  or  (2)  jiower  is 
obtained  from  weights  or  springs,  and  electricity  is  used  for 
controlling  or  regulating  the  motion. 

In  some  electric  clocks  there  is  an  electro-magnet,  which 
attracts  a  soft  iron  keeper  whenever  a  current  passes  through 
it.  The  keeper  gives  motion  to  the  clock-hands  by  an  ex- 

tremely simple  arrangement  of  levers  and  wheels.  The 
current  is  made  and  interrupted  by  the  vibrations  of  a  stand- 

ard clock,  which  may  serve  to  give  time  to  any  number  of 
secondary  electric  clocks,  even  if  they  are  at  a  great  distance 
from  each  other. 

Bain's  clock  has  a  soft,  hollow  electro-magnet  for  a  pen- 
dulum, swinging  between  tlie  like  poles  of  two  permanent 

magnets,  the  current  in  the  pendulum  being  broken  and  re- 
versed in  every  swing,  so.  that  it  is  forcibly  repelled  from 

each  magnet. 
Electric  clocks  are  capable  of  running  a  long  time  with- 

out attention,  but  when  moved  by  electricity  alone  are  not 
very  regular  in  their  motion,  owing  to  slight  irregularities 
in  the  electric  currents ;  but  when  electricity  is  used  as  a 
regulating  power,  it  is  capable  of  rendering  important  serv- 

ices in  nuiking  ordinai'v  clocks  do  accurate  work.  For 
example,  an  astronomical  clock  of  great  precision  is  con- 

nected in  the  proper  manner  by  telegraph  wires  with  a  great 
number  of  conunon  clocks,  in  such  a  way  that  signals  are 
sent  at  given  intervals.  Now,  suppose  that  any  one  of  tlie 
common  clocks  has  gained  or  lost  a  small  interval  of  time 
between  two  signals,  the  electric  current  is  made  to  retard 
or  accelerate  the  motion  just  enough  to  correct  the  work, 
and  to  impart  to  all  the  common  clocks  the  precision  of  the 
astronomical  clock.  In  some  cases  the  hands  of  the  con- 

trolled cdocks,  whether  fast  or  slow,  are  set  right  at  frequent 
intervals  by  the  direct  mechanical  action  of  an  electro-mag- 

net moved  by  an  electric  impulse  from  the  standard  clock. 
Revised  by  E.  L.  Nichols. 

Electric  Coliimn  :  .See  Drv  Pile. 

Electric  Discliargre :  a  phenomenon  which  takes  place 
wlienever  tlie  dielectric  separating  two  conductors,  between 
wliich  ditference  of  potential  exists,  breaks  down.  The  re- 

sult is  in  general  an  electric  spark  due  to  the  heat  developed 
along  tlie  path  over  which  equalization  of  potential  occurs. 
When  tlie  conditions  are  such  that  a  considerable  potential 
difference  continues  to  be  maintained  after  the  breaking 
down  of  the  dielectric,  the  discharge  is  termed  an  arc.  (See 
Electric  Arc.)  More  commonly,  however,  a  flow  of  ex- 

tremely brief  duration  occurs,  occupying,  as  a  rule,  but  a 
few  millionths  of  a  second. 

The  medium  through  which  a  spark  passes  may  be  a 
solid,  a  liquid,  or  a  gas.  In  the  tirst  case  its  path  is  gen- 

erally marked  by  mechanical  rupture  of  the  material.  In 
the  cose  of  fluids,  however,  although  decomposition  takes 
place  (probably  by  dissociation  due  to  the  very  high  tem- 

peratures), the  dielectric  tends  to  re-establish  itself,  so  that 
another  spark  can  not  pass  until  the  potential-difference 
necessary  to  pierce  the  fluid  has  again  been  reached.  It  is 
to  this  fact  that  oils,  etc.,  owe  their  superiority  as  high-ten- 

sion insulators. 

The  spark- discharge  has  as  its  essential  features  (1)  short 
duration  ;  (2)  a  definite  path ;  (3)  the  production  of  temper- 

atures along  the  |)ath  sufficient  to  render  gases  incandescent 
and  to  volatilize  metals ;  (4)  a  detonation  of  high  pitch,  the 
intensity  of  the  sound  depending  upon  the  quantity  of  elec- 

tricity discharged. 
The  color  of  the  spark  depends  upon  the  chemical  con- 

stituents of  its  path.  In  air  it  has  a  decidedly  purple  tint, 
characteristic  of  incandescent  nitrogen ;  the  presence  of 
water  vapor  and  of  the  vapor  of  mercury  tend  to  modify 
the  color  of  the  spark  in  air.  rendering  it  more  nearly  white. 
In  the  ]iresence  of  vapors  of  the  various  metals  the  color  of 
the  spark  depiMids  u[ion  the  nature  of  the  bright  line  sjiec- 
trum  of  the  metal — e.  g.  sodium  (yellow),  copper  (green), 
zinc  (bluish),  etc. 

Pressure  has  marked  influence  upon  the  diaracler  of  the 
discharge.  As  the  iiressure  of  a  gas  or  vajior  through  wliicli 
sparks  are  passing  falls,  the  discharge  is  se(^n  to  lose  its 
definiteness,  the  path  becomes  ill  defined,  and  the  brilliancy 
diminishes. 

At  low  pressures  the  discharge  is  no  longer  a  sjiark.  but  a 
continuous  or  prolonged  liglit,  often  called  by  the  older 
writei's  the  barometric  light.  It  takes  on  a  new  form,  and 
undergoes  a  series  of  most  striking  and  beautiful  modifica- 

tions. Many  of  these  discharges  in  vacuo  can  be  observed 
by  means  of  a  good  air-pump  and  an  imliiction-coil,  or  even 
with  the  aid  of  the  Torricellian  vacuum  in  the  to|)  of  a 
barometer  tube.  Some  of  the  more  striking  pliennniena  of 
electrical  discharges  in  pressures,  lying  between  a  few  hun- 

dredths and  a  few  hundred-thousandths  of  an  atmosphere, 
are  exhibited  in  the  sealed  vacuum  tubes  devisc^d  by  Geiss- 
ler,  of  Bonn.  (See  Geissler  Tubks.)  Other  and  still  more 
wonderful  results  have  been  obtained  at  lower  pressures, 
extending  to  the  hundred-millionth  of  an  atmos]:>here,  by 
Crookes.  The  radiant  heat  of  these  discharges  has  been 
measured  by  the  Bolometer  (q.  v.). 

The  duration  of  the  electric  spark  is  measured  by  means 
of  a  revolving  mirror.  At  all  ordinary  rates  of  rotation 
the  image  of  the  discharge  suffers  no  widening  due  to  the 
change  of  plane  of  the  mirror.  At  high  speeils.  however, 
measurable  dilation  of  the  image  is  olitained,  and  it  is  found 
that  within  the  interval  of  the  lite  of  a  single  spark  we  have 
to  do,  under  certain  conditions,  such  as  the  discharge  of  a 
condenser,  with  the  rather  complicated  phenomenon  known 
as  the  oscillatory  discharge.  This  consists  of  a  series  of  dis- 

charges following  one  another  with  almost  inconceivable 
rapidity.  It  has  been  shown  that  it  is  accompanied  by  a 
number  of  reversals  of  charge  in  the  condenser,  each  one 

involving  a  smaller  potential-ditt'erence  than  the  preceding. The  rate  of  oscillation  depends  upon  the  capacity  of  the 
circuit,  the  number  of  oscillations  that  occur  before  equi- 

librium is  established,  upon  the  resistance  through  which  the 
discharge  takes  place. 

Pig.  1  is  from  a  photograph  of  the  oscillatory  discharge 
bv  Prof.  C.  V.  Boys  (see  PhUosupliical  J/agazine  (5),  30,  p. 248). 

The  path  of  a  spark  between  two  [loints  is  always  that 
which  offers  the  least  resistance.  It  is,  however,  rarely  a 
straight  line.  In  air,  except  when  special  precautions  have 
been  taken  to  remove  all  dust  particles,  the  course  of  the 
spark  is  always  a  broken  line.  Around  good  insulators, 
such  as  glass,  resin,  or  vulcanite,  the  discharge  will  follow 
long  and  devious  paths  through  media  offering  less  resist- 

ance. Since  in  general  there  is  one  path  of  less  resistance 
than  all  others,  simultaneous  sparks  over  different  paths  do 
not  occur.  The  path  of  least  resistance  changes  from 
moment  to  moment,  however,  and  the  impression  on  the 
retina  of  the  observer  lasts  for  a  considerable  part  of  a 
second.  The  effect,  therefore,  when  discharges  follow  one 
another  rapidly  between  the  terminals  of  the  Holtz  ma- 

chine or  induction  coil,  is  that  of  a  bundle  of  simultaneous 

sparks. In  Pig.  3  is  reproduced  a  photograph  of  the  poles  of  a 
large  influence-machine  between  wliich  sparks  were  passing. 
The  exposure  lasted  half  a  second,  during  which  time  eleven 
successive  discharges  occurred. 
Under  certain  conditions  the  discharge  through  air  at 

ordinary  pressures,  instead  of  taking  the  form  of  a  spark, 
simulates  the  discharge  i?i  vacuo.  It  becomes  almost  noise- 

less, the  piath  is  ill  deflned,  the  color  is  a  faint  bluish  or 
purple,  scarcely  visible  in  a  well-lighted  room.  This  is  the 
brush  discharge.  The  effect  to  the  eye  is  that  of  continuity, 
as  in  the  vacuum  discharge,  instead  of  the  aliriqjtiy  inter- 

rupted character  of  the  spark.  Analysis  by  the  method  of 
the  revolving  mirror,  however,  indicates  that  both  the 
brush  in  air  and  the  discharge  in  vacuo  are  really  made  up 
of  well-defined,  abrupt  discharges  of  short  duration  and 
small  intensity,  these  following  each  other  so  rapidly  that 
by  persistence  of  vision  they  give  the  effect  of  continuity. 

The  iihenomena  connected  with  the  electric  discharge  are 
very  numerous  and  complicated.  They  have  been  studied 
at  great  length,  but  many  points  arc  still  doubtful.  The 
differences  in  appearance,  for  instance,  between  the  positive 
and  the  negative  terminals  of  a  vacuum  tube,  or  in  the  case 
of  the  brush  discharge  the  reason  why  an  insulated  zinc  or 
magnesium  plate  negatively  electrified  loses  charge  under 
the  influence  of  light,  while  the  same  plate  positively  charged 
is  uninfluenced  by  radiation  :  why,  in  the  case  of  the  spark, 
the  negative  terminal  is  hotter,  while  in  that  of  the  continu- 
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ous-curriMit  aro  it-  is  cooler  than  tlie  positive — tlii'sc  iiiiil  n 
inultitiiclc  of  otliiT  (|Ui-sti(ins  arc  in  si'i'al  nieasurc  inidctcr- 
niini-il.     'I'lio  (Iflails  of  the  work  already  done  in  this  inter- 

Fio.  1. — The  oscillatory  discharge  (after  a  phutograpli  tjy  Prof.  Boys). 

esting domain  of  cxperiincMtal  jihysies  arc  scattered  through- 
out the  seientifie  j(]uriials  and  t.ransaetions.  Excellent  sum- 

maries are  to  be  found  in  such  works  as  Riess's  Ri'ihungs- 
el/-ktricitat.  and  in  the  fourth  vohnne  of  Wiedemann's  trea- 

tise, Die  Lehre  voii  iler  Etektricilftt. 

Fig.  2. — Group  of  sparks  passing  between  the  poles  of  a  Holtz  ma- 
chine during  half  a  second  (from  a  photograph). 

Electrical  discharges  occurring  in  nature  are  treated  in 
the  article  Liuhtning  ((/.  v.).  For  explanation  of  various 
terms  used  in  this  article,  see  Capacity,  Coxdexser,  Cox- 
DucTOR,  Dielectric,  Electricity,  Spectrhm.  and  Vacuum. 

E.  L.  Nichols. 
Eloctric  Eel :  See  Electrical  Fishes  and  Gymxoti. 

Electric  Furnace :  an  apparatus  in  which  very  high 
temperatures  are  attained  liy  surrounding  the  electric  arc, 
or  sometimes  a  group  of  arcs,  in  parallel  with  carbon,  lime, 
or  other  refractory  substance.  The  material  within  which 
the  arc  is  imbedded  should  be  a  poor  conductor  of  heat  and 
of  electricity ;  it  should  be  extremely  refractory,  and  it 
should  be  a  reducing  agent.  In  some  forms  of  furnace  a 
carbon  pot  is  used,  into  which  is  inserted  a  heavy  carbon 
pencil  or  a  liunch  of  pencils,  the  bottom  of  the  pot  forming 
one  tctrmiiial.  The  material  to  be  fused  is  jilaced  between 
the  end  of  the  pencil  and  the  bottom  of  the  pot,  surrounded 
with  suitable  fluxing  material.  Another  form  consists  of 
two  groups  of  pencils  dipping  diagonally  into  a  furnace 
box,  one  group  serving  as  positive,  the  other  as  negative 
terminals.  The  temperatures  jiroduced  siifiice  to  reduce 
the  most  refractory  ores,  such  as  the  oxides  of  aluminium 
and  magnesium.  A  furnace  of  small  size,  consisting  of  two 
slender  pencils  inserted  into  a  cylinder  of  lime,  has  been 
used  for  the  reduction  of  the  rare  metals,  erbium,  yttrium, 
etc.  K.  L.  Nichols. 

Electricity  [from  Lat.  ele<-'fri'}n  =  (lr.  I^XtK-rpov,  amber]: the  cause  of  an  important  class  of  jihciiomeiia,  the  .science 
of  which  may  be  said  to  have  its  origin  in  the  experiments 
of  William  Gilbert,  of  Colchester,  physician  to  yueei.  Kliza- 
beth  (1540-1608).  The  isolated  fact,  generally  a.scrilx>d  to 
Thales,  that  amiier  when  rubbed  attrat'ts  other  bodies  was 
known  to  the  Syrians  and  Persians  at  an  early  day,  as  well 
as  to  the  Greeks;  but,  aside  from  the  slatenient  of  Tlieo- 
]ilirastns  that  the  falndous  mineral  lykurion  shared  with 
amber  the  pro|ierty  in  iiuestion,  scarcely  an  addition  seems 
to  have  been  made  to  this  branch  of  knowledge  for  2,000 

years. 

Gilbert  studied  the  phenomenon  of  amber-rubbing  sys- 
tematically, and  made  out  a  long  list  of  substances  which 

he  found  capable  of  being  excited  by  friction.  He  was  the 

first  to  propose  the  term  ''electric"  by  which  to  distinguish 

the  forces  thus  brought  into  play  froir'i  those  due  to  magnet- ism. From  his  time  on,  the  students  of  electricity  rapidly 

increased.  In  the  seventeenth  century  there  were  among  it's votaries  such  men  as  Newton,  Boyle,  von  Guericke,  and 
Hawksbee:  in  the  eighteenth,  Du  Faye,  Symmers,  Nollet, 
anil  Franklin.  Modern  electricity  began,  however,  with 
Cavendish,  toward  the  end  of  the  eighteenth  century.  His 
more  precise  investigations,  followed  Iiy  those  of  Davy, 
Ocrsteil,  Ulim,  Ampere,  Faraday,  Weber,  Henry,  and  their 
di.sciples,  made  pcjssible  the  work  of  the  great  school  of  elec- 

tricians of  which  Maxwell,  von  Helmholtz,  and  Kelvin  are 
the  leaders,  as  well  as  the  important  industrial  achievements 
of  the  closing  years  of  the  nineteenth  century. 

The  nomenclature  in  vogue  in  electricity  is  strangely  at 
variance  with  the  present  opinions  concerning  the  nature  of 
the  phenomena  with  which  the  science  deals.  It  is  a  sur- 

vival of  the  time  when  the  two-iluid  theory  of  Du  Faye 
and  .Symnier  and  the  one-fluid  theory  of  Franklin  were  the 

two  conflicting  "modern  views  of  electricity."  We  still 
speak  of  the  separation  of  the  electricities;  of  the  positive 
(or  negative)  electricity  flowing  off  to  earth,  when  a  body 
electrified  by  induction  is  connected  metallicly  with  the 
ground.  We  speak  of  current,  of  the  direction  of  the  cur- 

rent, of  flow  and  rate  of  flow.  The  term  charge  originally 
conveyed  the  idea  of  filling  a  body  with  the  electric  fluid, 
and  discharge  referred  to  the  sup|iosed  escape  of  that  fluid. 
Terms  indicative  of  the  existence  of  the  electric  fluid  are 

still  used,  but  it  is  merely  for  convenience,  and  with  recog- 
nition on  the  part  of  every  well-informed  student  that  the 

nomenclature  is  an  artificial  one.  Electricity,  from  the 
stand])oint  of  the  present  day,  is  a  science  which  deals  with 
cii'tuiu  transformations  of  energy.  It  is  the  purpose  of  this 
article  to  describe  some  of  the  more  important  of  these 
transformations,  and  to  point  out  their  relation  to  the  phe- 

nomena with  which  other  parts  of  the  science  of  physics  have 
to  do.  In  the  course  of  the  discussion  it  will  be  necessary 
to  deal  primarily  with  a  process  called  electrification,  and 
indirectly  with  a  large  number  of  important  and  interest- 

ing phenomena  which  result  therefrom. 
Eleclriticatwn  is  a  process  which  involves  the  expenditure 

of  energy,  the  nature  of  the  work  done  always  Vicing  .such  as 
to  bring  about  a  certain  difference  of  condition  (difference 
of  potential)  between  neighboring  bodies  or  between  parts 
of  the  same  body.  It  is  not  easy  to  determine  precisely  in 
what  this  difference  of  condition  consists,  but  there  is  an 
analogy  between  electrification  and  other  physical  processes, 
in  which  potential  energy  is  produced,  which  may  in  some 
degree  aid  in  the  under.standing  of  the  nature  of  the  case. 
The  processes  in  question  are  those  in  which  difference  of 
temperature  is  created  or  difference  of  level  in  liquids,  or  in 
which  a  spring  is  stretched  or  a  chemical  compound  is 
broken  up.  In  all  such  cases  there  is  a  tendency  for  the  dif- 

ference of  potential  to  be  equalized.  In  the  equalization, 
energy  in  one  form  or  another  is  always  developed,  giving 
rise  to  the  innumerable  phenomena  which  it  is  the  province 
of  the  science  of  physics  to  describe.  When  the  difference 
of  potential  produced  manifests  itself  in  certain  ways  it  is 
classified  as  electrical,  and  the  process  by  means  of  which 

the  potential  difference  has  been  produced  is  called  electri- fication. 

Difference. of  electrical  [jotential  may  lie  produced  by  fric- 
tion, by  induction,  by  chemical  action,  by  application  of 

heat,  by  the  movement  of  a  conductor  in  the  magnetic  field 
(or  liy  variation  in  the  strength  of  the  magnetic  field  in 
whicli  conductors  lie),  and  in  other  ways.  These  will  Vie 
considered  in  turn,  and  in  connection  with  each  the  more 

important  phenomena  which  characterize  the  re-establish- 
ment of  equilibrium  will  be  touched  upon.     It  will  be  seen 
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that  the  pffccts  protluced  by  thcsp  viirinus  nictliods  iiro  not 
rcliilcd  iiUTc'ly,  but  are  identical :  and  lliat  I  he  i-i'sidt  liivjiifjlit 
abuvit  by  I'lcctritication  is  entirely  iiidepcndeMt  ut  the 
nietlind  eiii|iluyed  lo  produce  it. 

Elcctrijicathin  hi/  Friction. — Whenever  Ivvo  bodies  ditTer- 
inp  in  eheniieal  constitution  or  in  physical  structure  are 
rubbed  together,  difference  of  potential  is  produced.  One 
of  them  is  then  said  to  be  positively,  the  otiier  negatively, 
electrified.  The  indications  of  electrilieatiou  arc^ :  (a)  the 

attraction  of  bodies  thus  oppositely  charged  for  oni>  luiot  her  ; 
(h)  the  umlual  repulsion  of  bodies  siinila-rly  charged,  or  be- 

tween different  parts  of  the  same  body,  in  so  far  as  these 
have  freedom  of  motion.  A  typical  case  is  that  of  glass 
rubbed  with  silk.  Bodies  repelled  by  glass  thus  excited  are 
by  common  agreement  said  to  be  positively  electrified; 
those  which,  like  the  silk  under  the  above  conditions,  ai-e 
attracted  by  glass,  are  said  to  be  negatively  electrified.  The 
terms  vitreous  (  +  )  and  resinous  (— )  are  also  in  vogue  in  de- 

scribing electrification,  the  resins,  when  rubbed  with  fur  or 
flannel,  showing  eleetrificatiou  opposite  to  that  of  glass. 

This  phenomenon  of  electrification  by  friction  is  a  per- 
fectly general  one,  and  it  is  found  that  all  known  substances 

can  be  arranged  in  a  series,  such  that  each  metnber  when 
rubbed  with  any  of  those  which  follow  it  in  the  list  will  be 
positively  excited,  and  when  rubbed  with  those  which  pre- 

cede it  will  develop  a  negative  charge. 

The  following  list  is  that  given  by  Faraday  in  his  E.rpei-i- 
mental  Researches  (article  3,141) : 

Cat  (or  bear)  skin, 
Flannel, 
Ivory, 

Goose-quill, 
Rock-crystal, 
Flint-glass, 
Cotton, 

Linen, 
White  silk. 
The  hand. Wood, 

Shellac, 

Metals  (iron,   copper,   brass, 
tin,  silver,  or  platinum). 

Sulphur. 

Many  such  lists  have  been  made  out,  but  they  do  not 
agree  with  one  another,  because  mere  surface  changes  will 
sometimes  transfer  a  substance  from  one  part  of  the  series 
to  another.  Thus  polished  glass  and  ground  glass  behave 
very  differently,  the  one  being  positive,  tlie  other  negative, 
when  rubbed  with  such  a  material  as  leather. 

Conductors  and  Insulators. — When  by  friction,  or  by  any 
of  the  processes  just  mentioned,  one  portion  of  a  body  is 
brought  into  a  different  electrical  condition  from  neighbor- 

ing portions,  the  rapidity  with  which  equalization  occurs 
depends  u]ion  the  character  of  the  substance.  In  metals 
complete  equilibrium  is  established  almost  instantly.  Such 
bociies  are  said  to  be  good  conductors  of  electricity.  Others, 

where  difference  of  potential  equalizes  itself  very" slowly,  are poor  conductors.  Very  poor  conductors  are  called  insula- 
tors. To  this  class  belong  certain  solids,  such  as  dry  glass, 

nearly  all  resins  and  vegetable  gums,  silk,  and  pre-eminent- 
ly quartz;  also  oils,  hydrocarbons,  and  many  other  liquids, 

and  at  ordinary  temperatures  the  gases.  There  is  no  sharp 
line  of  division  between  conductors  and  non-conductors,  lint 
the  difference  between  metals  and  non-metals  in  this  respect 
is  very  great. 

The  crust  of  the  earth,  save  in  exceptional  localities,  is  a 
conductor,  and  differences  of  potential  between  neighlioring 
parts  are  quickly  equalized.  Under  the  usual  conditions  of 
exiieriment,  bodies  which  are  to  be  electrified  are  of  neces- 

sity in  material  connection  with  the  earth.  If  there  is  me- 
tallic contact  with  the  latter  by  means  of  a  rod  or  wire,  and 

if  the  body  in  question  is  a  conductor,  the  difference  of  po- 
tential between  the  earth  and  the  body  will  disappear  at 

once.  Conductors  of  electricity  therefore  can  be  nuide  to 
manifest  electrifieation  as  a  result  of  friction  only  when 
they  are  insulated — i.  e.  when  the  matter  which  connects 
them  with  the  earth  is  not  a  good  conductor.  A  body 
which  is  itself  an  insulator,  however,  may  be  in  metallic 
connection  with  the  earth  at  one  point,  and  a  high  degree 
of  electrification  may  be  produced  on  its  surface  not  contig- 

uous thereto.  The  very  quality  which  constitutes  it  an  in- 
sulator involves  slowness  of  equalization  of  potential  be- 

tween its  parts.  The  following  are  some  of  the  more  im- 
portant phenomena  occurring  in  the  case  of  an  insulated 

conductor  which  is  subjected  to  electrification : 
(1)  P]lectrifica.tion  of  any  portion  of  the  surface  immedi- 

ately distributes  itself  over  the  entire  surface  of  the  conduct- 

ing 'body. 

(2)  Electrification  shows  itself  on  the  surface  oidy. 
(3)  Electrification  shows  itself  e(pially  on  all  points  of  the 

surface  of  a  conducting  S])here.  Where,  however,  the  radius 
of  curvature  of  the  surface  varies  from  point  to  jmint,  elec- 

trification is  most  marked  in  regions  of  shortest  railius.  For 
example,  if  the  charged  body  be  egg-shap(^d,  it  will  appear 
most  strongly  electrified  at  the  apex. 

This  principle  extended  to  extreme  cases  leads  to  some 
very  interesting  results.  If,  for  instance,  the  radius  of  cur- 
v.'iture  at  any  point  is  zero  (as  at  t  he  apex  of  a  jierfect  cone), 
el<'ctrification  would  then  sliow  itself  oidy  at  the  point,  and 
all  other  portions  of  the  surface  would  reuuiiii  unaffected  in 
spite  of  every  effort  to  electrify  them.  An  approach  to  this 
state  of  affairs  is  frequently  met  with  in  practice. 

Another  case  of  interest  is  that  in  which  the  radius  of 

curvature  becomes  negative,  and  the  surface  concave  in- 
stead of  convex. 

Within  such  cavities  the  show  of  electrification  is  always 
less  than  on  those  portions  of  the  surface  which  are  convex, 
diminishing  as  the  cavity  deepens,  until  in  extreme  cases,  as 
on  the  inside  of  a  metal  cup.  or,  better  yet,  of  a  metal  bottle, 
it  becomes  inappreciable.  When,  finally,  the  opening  is  en- 

tirely closed  over,  the  electrification  within  becomes  zero. 
That  electrification  shows  itself  only  on  the  surface  of 

bodies  can  be  shown  in  a  variety  of  ways. 
If  the  leaves  of  a  delicate  gold-leaf  Electroscope  (q.  v.) 

be  connected  with  the  interior  of  a  hollow  sphere,  no  di- 
vergence of  the  leaves  will  show  itself,  however  strongly  the 

surface  be  electrified.  Faraday,  in  an  experiment  which 
has  become  famous,  fui-ther  demonstrated  the  absence  of 
electric  disturbance  within  a  metallic  body  by  carrying  an 
electroscope  into  a  large  box,  13  feet  each  way,  which  had 
been  highly  charged.  The  instrument  showed  no  indication 
of  electrification,  even  when  connecteil  with  the  inner  wall, 
although  from  without  4-incli  sparks  could  be  drawn  from 
the  tinfoil  with  which  the  box  was  covered. 

That  electrification  shows  itself  on  the  outer  surface  where 

the  radius  of  curvature  is  positive,  and  not  on  re-entrant 
portions,  is  strikingly  indicated  by  the  following  appa- 

ratus : 
A  flattened  ring  (Fig.  1)  is  mounted  upon  an  insulated 

foot.  Inside  and  out  are  suspended  gilded  pith-balls  which 
hang  in  contact 
with  the  surface  of 

the  ring.  When 

the  ring  is  electri- fied the  outer  balls, 

sharing  the  elec- trification of  the 

surface,  are  strong- 
ly repelled,  but those  within  the 

ring  show  no  sign 
of  disturbance. 

The  phenomena 
resulting  from  the 
electrification  of  an 
insulated  body  are 

by  no  means  con- fined to  its  own 

surface.  It  has  al- 
ready been  seen that  such  a  body 

repels  others  simi- 
larly electrified  and 

attracts  those  of 

opposite  charge. The  forces  it  is 

capable  of  exerting 
show  themselves  in 
another  and  very 

important  way.  It 
is  found  that  in 
the  neighborhood 
of  such  a  charged 

bodv  all  other  bod- 

ies "suffer  a  difference  of  potential  l.ietween  their  parts. 
Those  portions  lying  nearer  to  the  body  in  question,  which 
in  this  case  is  called  the  indticinff  body,  become  electrified 
in  the  opposite  sense  from  it.  Those  portions  lying  at  the 
greatest  distance  from  the  inducing  body  acquire  a  charge 
similar  to  its  own.  It  is  usual  to  descrilie  this  phenomenon  ' 
by  saying  that  the  body  in  question  has  been  subjected  to 
electrostatic  induction . 
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The  conilition  of  llic  Ijody  tliiis  influenced  is  as  follows: 

It  curries  ii|iini  ils  snrl'iice  two  e(iiml  iiml  opposite  eleclriti- 
ciitioiis.  Tlie  (litl'urenee  of  |)oteiitia.l  tends  toward  e(iuali/.u- 
tion,  but  it  is  kept  up  by  the  continued  action  of  the  induc- 
inj;  body.  If  the  latter  be  reiuoviid,  or  if  its  electrilieation 
disappear,  instant  equalization  within  the  body  carrying  the 
induced  charges  will  take  place  (if  it  be  a  good  conductor). 
In  tlie  case  of  a  jioor  conductor  the  return  to  the  neutral 
condition  will  be  more  gradual.  In  bolh  cases,  however, 
the  restoration  of  ecpiilibriuni  will  be  accompanied  by  the 
development  of  energy  in  .some  form. 

For  a  long  time  these  effects  were  regarded  as  cases  of 
at'tion  at  a  distance.  It  is  now  generally  accepted  that  the 
action  takes  place  through  a  iiniver.sal  medium  filling  all 
space  and  permeating  all  matter:  and  that  the  medium  jios- 
sesses  properties  such  as  to  establish  its  identity  with  the 
himiinferous  ether.     See  Liuht. 

It  is  usual  to  express  the  above  condition  of  affairs  by  say- 
ing that  every  electrified  body  possesses  a  field  of  force  of 

which  it  forms  a  center.  Particles  of  matter  within  this 

fiehl  tend  to  move  toward  or  away  from  a  body,  ai-cording 
to  the  manner  in  which  they  may  be  electrified.  The  paths 
which  they  tend  to  follow  are  called  lines  of  force. 

The  simplest  case  is  that  of  a  field  in  whicli  tin-re  are  only 
two  bodies,  a  and  b.  at  a  disl.-ince.  il,  from  one  another.  The 
force  of  their  mutual  attraction  or  repulsion  is  expressed  Ijy 
the  equation 

.qaqb '    d^  ' 

where  q„  and  qi,  are  factors  which  express  the  electrical  con- 
dition of  the  two  bodies.  They  are  called  the  quantities  of 

e/i-ct licit t/  with  which  a  and  b  respectively  are  charged — a 
name  which  has  come  down  from  a  time  when  there  was 
thought  to  be  an  electric  fluid. 

Considering  electrification  as  a  process  by  means  of  which 
a  difference  of  potential  is  produced,  q,  and  q\,  may  still  be 
used,  defined  as  the  amount  of  work  done  upon  the  bodies 
a  and  b  to  electrify  them. 

It  is  of  importance  to  note  that  the  equation  for  the  force 
between  two  electrified  bodies  is  precisely  anak)gous  to  that 
which  expresses  the  law  of  gravitation  between  any  two 
particles  of  matter  in  space,  and  also  to  the  formula  for  the 
attraction  or  repulsion  between  two  magnetic  poles,  viz., 

M,M 

f  : 

f. 

d' 

and  fm  = 

d^    ' 
where  fg  and  fm  are  the  forces  in  question,  and  MiMj  the 
masses  or  miinj  the  strength  of  the  poles  respectively. 

All  three  are  examples  of  what  are  known  as  central 
forces,  and  act  inversely  as  the  square  of  the  distance. 

Since  every  material  particle  in  the  neighborhood  of  an 
electrified  l.ioily  suffers  electrical  disturljance  (insulated 
bodies  having  difference  of  potential  between  their  parts, 
bodies  in  metallic  connection  with  the  earth  coming  to  a 
different  potential  from  the  latter),  and  since  the  production 
of  these  changes  involves  the  expenditure  of  energy  which 
is  restored  in  one  form  and  another  whenever  the  potential 
differences  cease,  it  follows  that  the  electrification  of  a  body 
idways  implies  work  done,  the  quantity  of  which  depends 
upon  the  amount  and  tlie  arrangement  of  matter  in  the 
neighborhood. 
Whenever  a  fielil  of  force  is  established  within  which 

there  is  matter  to  be  acted  upon  inductively,  a  temporary 
storage  of  electrical  energy  takes  place,  and  in  certain  cases 
the  amount  stored  is  very  large.  Apparatus  designed  for 
thus  storing  definite  quantities  of  electrical  energy  is  called 
a  condenser. 

A  condenser  generally  consists  of  two  or  more  parallel 
walls  or  coatings  of  conducting  material,  separated  from 
each  other  by  a  layer  of  some  insulating  substance  called  the 
dielectric.  A  familiar  form  of  condenser  is  the  Leyden  jar. 
See  Condenser. 

Electrification  by  Induction. — Electrostatic  induction  af- 
fonls  the  most  convenient  and  effective  means  of  bringing 
aliout  differences  of  potential,  and  it  is  in  the  equalization 
of  such  differences  that  many  of  the  most  striking  phenom- 

ena of  electricity  occur.  In  tlie  early  days  of  the  science, 
bodies  were  electrified  chiefly  by  friction.  A  sphere  of  glass 
maintained  in  rapid  rotation  and  excited  by  contact  with 
the  dry  hands  of  the  experimenter  (Fig.  2)  constituted  the 
celebrated  electrical  machine  of  Hawksbee.  Ijater  a  cylin- 

der was  substituted  for  the  revolving  sphere,  and  laterstill 
a  revolving  disk  of  plate  glass,  rubbed  with  leather.     Aliout 

the  year  1KG.5  Toepler,  and  independently  Holtz.  introduced 
iiiacliines  based  upon  the  principle  of  electrification  by  in- 
duction. 

Flu.  -.  1  :ii  bniiil'j  ul  aij  ■■II  L'.jjijt-r-platf  fii;,'ra'.in^',  >:li'.'\\  ilii;  liau'ks- 
b^-e's  niaelaue  tfroiu  the  Abb6  NoUet's  Lettrts  aur  I'electricite^ Paris,  1704). 

Stated  in  the  most  general  way  the  process  in  all  such 
machines  consists  of  the  following  cycle  of  operations: 

(1)  A  conductor  of  electricity  is  brought  very  near  to  some 
body  previously  electrified. 

(2)  The  former  is  connected  metallically  with  the  earth. 
(3)  The  earth  connection  is  severed. 
If  at  this  point  the  inducing  body  and  the  conductor  be 

separated,  the  latter  will  be  found  to  be  charged  (i.  e.  to  be 
electrified,  and  at  a  different  potential  from  the  earth).  The 
sign  ( ±)  of  its  charge  wiU  be  opposite  to  that  of  the  inducing 
body. 

This  cycle  of  operations  may  be  gone  through  with  over 
and  over  again  without  depreciation  of  the  inducing  charge. 
The  source  of  the  electrical  energy  developed  eaeli  time  is 
the  work  necessary  to  separate  the  two  bodies  of  unlike 
electrification  (inducing  and  induced)  from  one  another. 

The  simplest  form  of  apparatus  by  which  electrification 
by  induction  can  be  carried  on  is  the  well-known  electroph- 
orus.  The  replenisher  of  Lord  Kelvin  and  the  influence- 
machines  of  Holtz,  Toepler,  Wimshnrst,  etc.,  are  to  be  re- 

garded simply  as  devices  for  the  continuous  and  automatic 
l^erformance  of  the  electrophoiiis  cycle  (just  described).  See 
Electrical  Machines. 

Experiments  showing  the  development  of  energy  during 
the  discharge  of  electrified  bodies  are  much  more  numerous 
than  those  indicating  the  expenditure  of  work  in  producing 
electrification.  The  latter  is  a  gradual,  cumulative  process, 
and  in  the  case  of  most  machines  the  amount  of  energy  con- 

verted into  heat  is  so  much  greater  than  that  wliich  takes 
electrical  form  that  it  is  difficult  to  distinguish  the  latter. 
In  influence-machines  of  the  Holtz  type,  for  example,  the 
amount  of  power  used  when  a  high  difference  of  potential 
is  maintained  lietween  the  terminals  of  the  machine  is  not 

much  greater  than  for  small  differences.  Determinations  of 
electrical  output  in  terms  of  the  energy  applied  show  a 
scarcely  appreciable  efficiency.  It  is  nevertheless  frequently 
possible  to  detect  fluctuations  in  the  speed  of  such  a  machine 
when  driven  by  a  small  water-motor  or  other  source  of  power 
of  inadequate  regulation,  the  power  necessary  to  produce 
rotation  rising  steadily  before  each  spark  and  dropping  to  a 
small  value  at  the  moment  of  discharge. 

Whenever  electrical  discharge  takes  place,  there  is,  how- 
ever, immediate  and  complete  reconversion  of  the  energy  of 

electrification  into  other  forms.  The  transformation  into 

energy  of  motion,  for  instance,  may  be  made  to  manifest  it- 
self in  a  variety  of  ways.  The  experiment  of  the  electrical 

tourniquet  is  a  familiar  illustration. 
A  body  (Pig.  -3),  charged  by  connection  with  one  of  the 

terminals  of  a  Holtz  machine,  carries  a  pair  of  revolving 
arms  with  points. 

At  each  point  the  degree  of  electrification  is  very  great,  and 
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the  atmosphere  in  the  neighborhood  is  acted  upon  induc- 
tively. It  is  attracted,  tlien,  after  electrification  is  repelled. 

The  result  is  a  convection  current  of  air  which  moves  away 
from  the  point  in  the  direction  of  its  axis.     A  candle  held 

hefore  the  point  will  show  by  the  distortion  of  its  flaiiie  liow 
powerful  tills  convection  current  is.  The  reaction,  like  the 
reaction  in  Barker's  mill,  tends  to  thrust  the  point  back- 

ward, and  motion  of  rotation  results. 
A  still  more  striking  experiment,  showing  the  conversion 

of  electrical  energy  into  motion,  is  that  of  the  reversibility 
of  the  Holtz  machine. 

If  two  such  machines  be  taken  and  their  terminals  con- 
nected by  means  of  a  line  of  wire,  as  in  Fig.  4,  and  if  machine 

Fig.  4. — The  Holtz  machine  driven  as  a  motor. 

1,  duly  excited,  be  driven,  producing  potential  differences 
between  its  terminals  a,  b,,  which  are  in  metallic  connection 
with  the  terminnls  as  bg  of  machine  3,  the  latter  will  be 
driven  as  a  motor.  The  movaljle  plate  of  machine  3  will 
travel  in  the  opposite  direction  from  that  in  which  it  would 
be  driven  when  the  machine  is  to  be  used  as  a  generator. 
This  revei'sibility  of  the  influence-machine  was  discovered 
by  Holtz  at  an  early  stage  of  his  experiments,  and  was  de- 

scribed by  him  in  1867. 
Voltaic  Electricity. — By  the  means  of  producing  electri- 

fication just  discussed,  i.  e.  friction  and  electrostatic  induc- 
tion, great  differences  of  electric  potential  are  produced,  re- 

sulting in  the  many  brilliant  phenomena  usually  classified 

under  the  head  of  "  static  electricity." 
The  invention  of  the  voltaic  pile  in  1800  opened  a  new 

field  for  research.  Volta's  experiments,  originally  intended to  throw  light  upon  the  discovery  of  Galvani,  which  already 
had  attracted  the  widest  interest  among  physiologists  and 
physicists,  were  found  to  lead  to  so  many  new  phenomena 
that  the  discussion  of  the  source  of  nervous  excitation  in 

the  frog's  leg  (of  Galvani's  experiment)  soon  became  of  sec- 
ondary importance.  Physiological  effects  were  the  first 

looked  for,  but  in  the  hands  of  Banks,  to  whom  (as  president 
of  the  Royal  Society  of  London)  Volta  early  communicated 
his  discovery,  and  of  Carlyle,  electrolysis  within  the  voltaic 
cell  and  by  means  of  it  was  discovered,  together  with  such 
phenomena  as  the  production  of  sparks  between  the  termi- 

nals of  the  pile  and  the  action  of  the  same  upon  the  gold- 

leaf  electrometer.  Thus  almost  immediately  the  conned  ion 
between  voltaic  electricity  and  electrification  by  friction 
was  made  manifest. 

Stated  in  its  most  general  form,  the  fundamental  dis- 
covei-y  of  Volta,  upon  which  one  of  the  most  important 
bi'iuichcs  of  electrical  science  has  its  basis,  is  as  follows  : 

Wlienever  two  conductors  of  electricity  which  are  capable 

of  acting  upon  one  another  chemically  are  in  contact,  a  dif- 
ference of  potential  is  set  up  between  them.  The  usual 

combination  consists  of  two  unlike  nu-tals  placed  in  a  liquid 
wliich  conducts  electricity  and  is  capable  of  attacking  one 
of  them.  Such  a  device  is  a  voltaic  cell;  a  collection  of  such 
cells  constitutes  a  Battery  {</.  v.).  That  a  difference  of 
potential  exists  between  the  metals  of  a  voltaic  cell  can  be 
determined  by  connecting  them  respectively  to  the  (piad- 
rants  of  an  electrometer  of  fair  sensitiveness.  It  will  then 
be  found  that  metals  may  be  classified  into  two  groups  : 
c()p|)er,  platinum,  gold,  etc.,  on  the  one  hand,  showing  a 
decided  positive  (vitreous)  electrification  when  used  in  a  cell 
in  which  a  member  of  the  other  group,  zinc,  iron,  magnesium 

(and  nearly  all  easily  oxidized  metals),  forms  the  other  ter- 
minal. When  the  first-named  terniinal  is  connected  with 

the  earth  the  other  shows  a  correspondingly  great  negative 
(resinous)  charge. 

Electrification  by  the  voltaic  method  is  distinguished  by 
the  following  characteristics : 

(1)  It  owes  its  origin  to  chemical  action  between  the  parts 
of  the  cell,  the  energy  necessary  to  bring  about  the  differ- 

ence of  potential  and  to  maintain  it  being  the  result  of  de- 
generative chemical  reactions  which  lower  the  potential 

energy  of  the  system. 
(2)  With  given  metals  and  a  given  solution  separating 

them,  the  potential  difference  is  a  definite  one,  both  as  to 
direction  and  amount,  being  entirely  independent  of  the  size 
aiul  shape  of  the  cell. 

(3)  The  difference  of  potential  between  the  terminals  of  a 
cell  cannot  be  reduced  to  zero  by  connecting  them  metallic- 
ly.  As  in  the  case  of  two  bodies  previously  charged  by  fric- 

tion or  induction,  continual  tendency  toward  equalization  of 
condition  manifests  itself,  but  this  tendency  is  overcome  by 
continued  chemical  reaction  within  the  cell,  the  reaction  be- 

ing of  such  a  character  as  to  re-establish  the  potential  differ- 
ence. There  results  the  phenomenon  known  as  the  electric 

current,  which  for  convenience  is  spoken  of  as  flowing  from 

the  positive  terminal  of  copper,  platinum,  or  carbon  (in  ac- 
cordance with  previous  conventions  established  in  the  study 

of  electrification  by  friction)  through  the  outer  connecting 
circuit  to  the  other  terminal  (zinc). 

T/ie  energy  developed  in  the  outer  circuit  of  a  voltaic 
battery  may  be  made  to  take  useful  ftirms — heat,  motion  of 
masses,  chemical  activity,  etc.  It  may  be  used  to  establish 
fields  of  force — a  process  which  involves  the  expenditure  of 
energy — or  in  the  production  of  radiation,  and  in  many 

other'ways.  Thus  the  discovery  of  the  voltaic  pile  under- lies the  first  really  important  attempts  to  utilize  electrical 
energy. 

The  electrometer,  as  has  already  been  indicated,  serves  to 

show  the  relation  of  voltaic  electricity  to  the  "static"  forms 
previously  known,  but  it  is  to  another  and  almost  infinitely 
more  sensitive  instrument,  the  Galvanometer  (ly.  v.).  that 

knowledge  of  the  voltaic  current  is  chiefly  due.  The  quad- 
rant electrometer  is  sensitive  to  a  hundredth  of  a  volt,  per- 
haps ;  galvanometers  have  been  constructed  by  means  of 

which  differences  of  potential  of  less  than  a  millionth  of  a 
volt  can  be  measured,  or  currents  down  to  the  hundred- 
thousand-millionth  of  an  ampere. 

The  laws  governing  the  development  of  energy  in  the 
electric  circuit  have  been  very  fully  studied  and  precise 

quantitive  relations  have  been  established.  The  most  im- 
portant of  these  are  Faraday's  law  of  the  chemical  action  of 

the  current.  Joule's  law  of  the  heating  effect  of  the  current, 
and  the  laws  of  electro-magnetic  induction.  These  last 
govern  (1)  the  production  of  motion  by  the  agency  of  the 
electric  current,  with  transformation  of  energy  from  the 
electric  to  the  kinetic  form ;  (3)  the  production  of  current 
by  the  movement  of  a  conductor  through  a  magnetic  field, 
with  transformation  of  kinetic  energy  into  electrical  form  ; 
(3)  the  establishment  and  modification  of  magnetic  fields  of 
force,  by  which  means  electrical  energy  is  transferred  from 
one  system  of  conductors  to  another  through  space,  or  into 
motion,  or  vice  versa. 

Faraday's  laws  of  electrolysis  deal  with  phenomena 
occurring  when  an  electric  current  traverses  any  liquid  (not 
an  element)  which  is  capable  of  transmitting  it. 
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Under  tlit-  above  coiKlitiotis  tlic  Ikiuiil  is  dcromposcd.  Tho 
acid  radical  contained  in  it  alway.s  appears  at  Uiu  terminal 
wlionoe  the  cnrrenl.  eiilcrs  the  liquid  ;  the  metallic  com- 

ponent o£  the  liquid  always  apjiears  at  the  terminal  toward 
which  the  current  is  (lowiuf;.  Faraday  investif^alcd  this 
subject  and  expressed  his  results  in  two  laws,  which  may  be 
stated  as  follows: 

(1)  The  chemical  ncliimper  mi  if  nf  time  in  an  electrolytic 
cell  is  direcllij  prupurtional  to  the  .•itrength  of  the  current 
flowinq  throuyh  it. 

(2)  If  the  same  amount  of  current  flows  throuyh  a  series 
of  cells  containing  various  electrolytes,  the  weight  of  the 

materials  set  free  (called  by  Faraday  the  "ions  ")  in  each 
will  be  proportional  to  the  chemical  etpiiralent  of  the  sub- 
staiiees  (whicli  may  be  elements  or  radical  groups). 

The  amount  of  any  ion  liberated  by  the  passage  of  a 
coulomb  of  electricity  (i.  e.  by  one  ampere  of  current  in  one 
second  of  time)  is  called  its  electro-chemical  equivalent. 

The  following  is  a  table  of  the  electro-chemical  eiiuivalents 
of  some  of  the  more  important  elements  : 

ElemeoU  (in  the  order  of  EIeotro-cheiiii<a»I  e<iu!valpnu 
their  atomic  weights).  (milligmnimes  I>er  smp^). 

Hvdrogen    OOlftSS 
Oxvpen    0-0H2«3 
Sodium    0-2;W7 
Chlcrine    O-.-JCri 
Potiissium    0"4n.')l 
Iron  ifrom  ferric  salts)    0'  VXM 
Iron  (from  ferrous  salts)    0  :i'.l(IO 
Nickel    0-31142 
Copper  (from  cupric  salts)    0'3i^9 
Copi)er  (from  cuprous  salts)    0  ■  (1.5.58 
Zinc    0-.3367 Bromine    OSSTg 
Silver    fllSO 
Tin  (from  stannic  salts)    03046 
Tin  (from  stannous  salts)    06093 
Iodine    1  3134 
Gold    0-6T89 
Mercury  (from  mercuric  salt?)    1  *  037 
Mercury  (from  mercurous  salts)    2'074 Lead    1071 

Of  the  above,  oxygen,  chlorine,  bromine,  and  iodine  were 
termed  anions  by  Faraday,  the  others  kations.  The  ter- 

minal at  which  the  former  class,  which  includes  the  acid 
radicals,  is  set  free  is  called  the  anode ;  that  at  which  the 
metallic  elements  appear  is  the  kathode.  The  current 
travels  through  the  electrolyte  from  anode  to  kathode,  and 
metals  therefore  may  be  considered  as  moving  with  the  cur- 

rent to  the  point  of  deposition,  while  the  acid  group  travels 
against  it. 

Familiar  examples  of  the  electrolysis  of  metals  are  found 
in  the  plating  of  copper,  nickel,  silver,  gold,  etc.  Where 
the  deposited  metal  takes  crystalline  form,  very  striking 

fotthode. 

Fio.  5.— The  "lead  tree." 

effects  are  produced,  as  in  the  ease  of  the  "  lead  tree," 
Fig.  5. 

The  phenomenon  of  electrolysis  is  well  brought  out  in  the 
following  cxiicriment : 

In  a  V-shape<l  tiilie  (Fig.  6)  is  placed  a  solution  of  neutral 
sulphate  of  sodium.  The  platinum  tei'minals  p  n  intro- 

duce the  electric  current  to  the  cell  and  conduct  it  away. 
The  solution   is  previously  .stained   pui-jile   Ijv   tlie   action  of 

litmus.     When  current  passes  through  from  p  to  n  the  fol- 
lowing reactions  occur,  viz. : 

NajSO,  -I-  mllgO  -  SO,  -I-  ml  1,0  +  2Xa  =  0  +  HjSO,  + 
(m-2)H/)-(-  SNallO  -i- 211. 

Here  we  have  two  sets  of  chemical  changes:  (1)  Tho.se  due 
to  electrolysis,  viz..  SO,  set  free  at  the  [lositive  pole,  2Na  at 
the  negative.  (2)  Secondary  reactions  |nirely  chemical.  Free 
SO,  forms  H^SO,,  setting  free  O.  2Xa  at  tlie  other  pole 
forms  (he  hvdrate  2NallO,  and  two  parts  of  hydrogen  are 
liberated.  The  free  acid  sliows  itself  by  the  reddening  of 
the  litmus  solution  in  the  regions   surrounding  the  posi- 

tive electrode ;  sodium  hydrate  by  its  alkalinity  turns  the 
solution  blue  in  its  neighborhood.  Oxygen  and  hydrogen 
are  given  off  as  gases  at  their  respective  terminals,  and  may 
be  collected  and  tested. 

If,  after  electrolysis  has  proceeded  for  some  time,  the  cell  is 
taken  out  of  circuit  and  the  poles  connected  to  the  terminals 
of  a  galvanometer,  that  instrument  will  indicate  the  pas- 

sage of  current  in  the  direction  opposed  to  that  in  which  the 
eleetrolyzing  current  has  been  flowing.  This  current  will 
continue  as  long  a.s  there  is  a  difference  between  the  liquids 
in  the  two  arms  of  the  cell.  The  current  in  electrolysis  has 
broken  up  a  neutral,  inactive  compound.  XajSO,,  producing 
two  chemically  different  and  very  active  substances,  HjSO, 
and  NallO.  The  separation  of  these,  then,  has  been  ac- 

complished by  the  expenditure  of  energy  now  stored  in  the 
cell.  Difference  of  potential  will  exist  between  them,  and 
so,  by  contact,  between  the  platinum  poles.  Plow  of  cur- 

rent in  direction  opposite  to  that  which  charged  the  cell 
tends  to  recombine  the  acid  and  alkali  of  the  two  arms  of 
the  tube;  and  it  is  their  recombination  that  creates  the 
current  which  the  cell  has  become  capable  of  generating. 
Such  a  cell,  after  the  passage  of  tlie  charging  current,  is  a 
form  of  storage  battery  or  Accumclator  (q.  v.),  giving 
current  as  long  as  the  difference  between  the  solutions  sur- 

rounding the  i)latinum  terminals  continues. 
Voltarnefri/. — It  having  been  established  by  many  critical 

and  precise  investigations  that  the  first  law  of  Faraday  is 
rigorously  true,  it  follows  that  the  quantity  of  electricity 
transmitted  in  a  circuit  (i.  e.  the  integral  of  the  current  or 
product  of  the  average  current  and  the  time)  may  be  meas- 

ured by  electrolysis.  Any  instrument  for  such  purpose  is 
called  a  Volt.4meter  (g.  v.). 

The  electrolyte  selected  for  voltametry  must  contain  as 
one  of  its  ions  a  substance  insoluble  in  the  liquiil,  chemically 
stable  and  easily  collected  and  weighed.  In  practice  but 
few  materials  are  used ;  viz.,  oxygen  and  hydrogen  (from 
decomposition  of  water),  silver,  copper,  and  zinc.  Sdver 
and  copper  voltameters  are  used  where  precision  is  desired, 
since  they  can  be  made  to  give  results  accordant,  within 
1^  per  cent.  Zinc  has  been  found  to  be  the  best  metal 
for  commercial  measurements  extending  over  considera- 

ble intervals  uf  time.      It  is  useil   in  chemical   meters  for 
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indicating   the   energy  used  in  electric  lighting  of  huild- iuirs.  etc. 

'Thermal  Jiolafions:  of  tlic  Current.— \i  has  already  been shown  tliiit  the  electric  current  is  the  result  of  the  tendency 

toward  equalization  in  a  circnit,  two  points  in  which  (I'or 
example,  the  poles  of  a  voltaic  cell)  are  nuiintained  at  tlif- 
ferent  potentials.  ,    . 

The  current  depends  upon  the  resistance  of  the  circuit  ni 
such  manner  that 

E 

1  = 
K 

with  Joule's  law. 
the  buildins 

Another  portion, 
'^^dt'"- 

is    spent    in 

where  I  is  the  current  strength,  R  the  resistance  of  the  cir- 
cuit, E  is  the  electrumotiiv  force,  a  terra  by  means  of  which 

is  expressed  the  teiidenci/  to  equalization  due  to  potential 
differences  in  the  circuit. 

This  formula  is  an  algebraic  statement  of  the  fundamental 

relation  existing  in  all  circuits  possessing  a  constant  electro- motive force.  It  is  known  as  Ohnis  law,  from  the  German 

physicist  of  that  name,  author  of  a  memoir,  now  classical, 
upon  the  mathematical  theory  of  the  voltaic  circuit  (Berlin, 
1827.) 

Whatever  the  character  of  the  path  traversed  by  the  vol- 
taic current  may  be,  a  transformation  of  energy  into  the 

form  of  heat  takes  place.  During  the  years  in  which  the 
iloctrine  of  the  conservation  of  energy  was  in  process  of  de- 

velopment, this  transformation  was  studied  with  great  care. 
Joule,  to  whom  the  doctrine  owed  in  great  part  its  experi- 

mental footing,  showed  the  energy  developed  in  any  part  of 

the  circuit  to  be  proportional  to  P  and  to  R.  Joule's  law 
stated  mathematically  is  HJ  =  I*Rt;  whence  from  Ohm's 
law  the  corresponding  form  IIJ  =  lEt.  In  these  equations 

t  is  the  time,  H  is  the  heat  in  calories,  and  J  is  "Joule's 
equivalent,"  the  ratio  of  the  calorie,  as  a  measure  of  heat  ex- 

pended, to  the  erg  as  a  measure  of  work. 
Now,  since 

1  calorie  =  4'175  x  10'  ergs,  we  have 
0-241' Rt  —  II  (in  calories,  nearly), 
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1  ampere  =  ̂ ^^  ('.  G.  S.  unit  of  current : 
1  ohm  =  10'  ■•  "  "  units  of  resistance. 

The  product  PR  (or  IE)  in  practical  units  is  called  a 
watt.  It  measures  the  energy  expended  per  second  in  a 
circuit  of  one  ohm,  through  which  an  ampere  of  current  is 
forced  to  flow ;  and  when  that  energy  is  transformed  mto 
heat,  it  measures  the  latter  in  terms  easily  converted  into 
heat  units.  The  approximate  relation  of  the  watt  to  the 
calorie  and  to  the  erg  is  as  follows : 

1  watt  =  0'24  calories  per  second  (nearlv) ; 
••     =     10' ergs 

Its  relation  to  the  horse-power  is  as  follows  : 
1  horse-power  =  746  watts  (approx.). 

It  is  so  simple  a  matter  to  measure  current  and  electro- 
motive force,  and  by  their  product  to  express  the  work  done 

in  any  electric  circuit,  that  the  watt  and  its  multiple  the 
kilowatt  (1,000  watts)  have  come  into  nearly  universal  use 
wherever  the  relations  of  electricity  and  poiver  are  to  be 
dealt  with. 

From  the  laws  of  Ohm  and  .Joule  many  important  elec- 
trical relations  follow.     Some  of  the  most  obvious  are : 

(1)  In  a  circuit  with  fixed  electromotive  force  the  current 

depends  solely  upon  the  resistance,  and  may  be  controlled' 
and  varied  througli  any  range  by  varying  the  latter.  Fluc- 

tuations of  electromotive  force  introduce  additional  factors 

into  the  relationship,  and  instead  of  Ohm's  law  there  is  a 
law  which  takes  into  consideration  the  capnciti/  of  the  cir- 

cuit and  its  self-iiidnelion.  These  quantities  depend  upon 
the  arrangement  of  the  jiarts  of  the  circuit  with  refer- 

ence to  each  other  and  to  surrounding  objects.  The  na- 
ture and  rate  of  fluctuation  in  the  electromotive  force  are 

also  of  influence.  The  general  expression  for  the  energy  in 
the  case  of  fluctuating  electromotive  force  is 

Eldt  =  PRdt  +  I A  +  Mdt, dt  C 

a  differential  equation  which  indicates  the  fact  that  the  en- 
ergy of  the  circuit,  Eldt,  is  expended  in  three  ways.  One 

portion,  PRdt,  goes  to  the  |u'oduction  of  lieat  in  accordance 

up  and  in  ever-recurring  modification  of  the 

.    ,     Idt/'Idt 
field  of  force  due  to  the  current.     The  remanider, — 'r, —  , 

is  expended  electrostatically,  viz.,  in  charging  whatever 

portions  of  the  circuit  are'  (by  virtue  of  their  action  as a  condenser)  capable  of  storing  energy  in  that  manner. 

Whenever  the  electromotive  force,  "of  the  circuit  becomes 
constant,  the  factors  of  self-induction  and  capacity  disap- 

pear, and  the  equation  assumes  the  familiar  form  of  Ohm's F 
law,  I  =  -rr.     For  full  discussions  of  interesting  cases  aris- R 

ing  under    conditions    of  ra]>idly  changing  electromotive 
force,  see  Fleming,  llie  Alternating  Current  Tran.iform.Kr ; 
also  Bedell  and  Crehore,  Alternatiny  Current n  Anatytically 
and  Oraphically  Treated,  etc. 

(2)  In  a  circuit  to  which  Ohm's  law  does  apply,  re- 
sistance being  constant,  current  will  always  be  directly  pro- 

portional to  the  electromotive  force.  Where  the  circuit  is 
supplied  from  a  voltaic  battery,  the  electromotive  force  may 
be  changed,  simply  by  varying  the  number  of  cells.'  If  a 
battery  be  arranged  in  series,  the  positive  pole  of  one  cell  to 
the  negative  of  the  next,  there  results  the  potential  rising 
step-wise  from  cell  to  cell,  as  indicated  in  Fig.  7. 

The  total  po-  e 

tential  -  differ- 
ence upon  which 

the  electromo- tive force  of  the 
circuit  depends 

is  proportional 

to  the  number  "~ 
of  cells  A,  B.  C,  fel= D,  E.  It  is  the 
sum  of  the  elec- 

tromotive forces 

due  to  these  in- dividually. 

(8)  Circuits  in  which  continuous  currents  are  flowing  owe 
their  condition  to  one  or  more  generators,  which  may  be 

voltaic  cells,  dynaiuos,  or  other  sources.  Between  the  ter- 
minals of  these" exist  differences  of  potential.  The  complete 

circuit  consists  of  two  portions — that  within  the  generator 
(inner  circuit),  and  that  which  forms  the  path  along  which 
equalization  of  potential  is  taking  place  (outer  circuit). 
The  resistance  of  both  of  these  must  be  taken  into  account 
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Fig 
B  C  D  E 

,  7,— Diagram  showine  the  rise  of  potential- 
dilTereiice  in  a  battery  arranged  in  series. 

Fig.  8.— Fall  of  potential. 

in   calcidating  current   by   Ohm's   law.      Throughout   tlie outer  circuit  there  is  continuous  fall  of  potential  from  the 



46 KLIX'TllIC'ITY 

positive  pole  of  the  jfi'iii'i'iilor  to  its  npffalivc  jjolc.  Tlic  rate 
of  fall  for  each  porlimi  of  llic  circuit  (Icpciuls  upon  llie  re- 

sistance per  unit  of  lenfjlli  of  the  conductor  traversed  by  the 
current.  Through  refjicms  of  liijjh  resistance  tin;  fall  of 
potential  is  rapid :  through  good  conductors  of  large  cross- 
seetion  it  may  be  inappree^iable. 

In  the  accompanying  diagram  (Fig.  8)  a  circuit  between 
two  jioints  is  represented.  The  total  difference  of  potential 
between  a  and  /  is  101)  volts,  maintained,  say,  by  a  storage 
battery  of  lifty  cells.  This  is  indieateil  by  the  vertical  dis- 

tance "between  a  and  b.  The  fall  of  potential  from  a  to  the successive  points  b  c  d  e  f  is  represented  likewise  by  vertical 
distance,  the  rate  of  fall  by  the  gradient  of  the  line  which 
connects  them. 

Abscissas  in  the  diagram  represent  lenyths  of  the  various 
conibictors  used  in  the  circuit. 

Tlie  circuit  contains : 

(1)  80  ohms  of  copper  wire  (between  a  and  h) 

(2)  "  platinum  "  "  b  ••  f 
(3)  "  silver         "  "  c  "  d 
(4)  "  iron           "  "  d  "  c 
.(5)  •'  gold          '•  "  e  "  f 

The  cross-sections  of  these  wires  are  all  the  same,  and 
their  lengths  respectively  indicale  the  relative  conductivity 
of  the  metal.  The  fall  of  potential  through  each  piece  will 
be  the  same,  since  the  resistances  are  the  same,  and  by 

Joule's  law  the  amount  of  heat  developed  in  each  (\''K)  per second  will  be  the  same.  If  all  other  resistances  beyond  a 

and  /'  be  supposed  to  be  negligible,  the  current  by  Ohiii's  law will  be  one  ampere,  the  energy  developed  in  each  section 
will  be  00  watts,  or  4'8  calories  per  second.  In  wires  of 
equal  diameter  the  radiating  surface  will  be  proportional 
to  the  length.  The  good  conductors,  copper,  silver,  and 
gold,  being  long  and  of  relatively  large  surface,  will  remain 
cool  while  carrying  current  sufficient  to  raise  the  tempera- 

ture of  the  platinum  and  iron  to  points  high  above  the  sur- 
rounding atmosphere.  The  difference  may  be  brought  out 

in  a  striking  manner  by  sending  a  heavy  current  through  a 
composite  circuit  of  the  kind  under  discussion.  It  will  be 
found  that  the  platinum  becomes  white  hot  and  the  iron  red 
hot,  while  the  copper  and  silver  are  still  barely  warm  to  the 
touch.  This  is  an  illustration  of  the  physical  principle 
made  use  of  in  lighting  by  incandescence  (se«  articles  Elec- 

tric Lighting,  Electric  Arc,  and  Glow-lamp)  ;  also  in 
heating  by  electricity. 

Resistance,  which  is  one  of  the  factors  which  enters  the 

equation  for  Ohm's  law.  is  the  reciprocal  of  cnnductiriti/.  is directly  proportional  to  the  length  of  the  conductor,  and  in- 
versely proportional  to  its  cross-section.  Resistance  in  the 

diagram  (Fig.  8)  is  measured  by  the  fall  of  potential  through 
a  unit  length  of  the  conductor  in  question,  i.  e.  by  the  gra- 

dient of  the  lines  joining  the  successive  points,  a  b  c.  etc. 
As  there  is  a  direct  and  constant  relation  between  the  re- 

sistance of  a  conductor  and  the  heat  evolved  by  the  passage 
of  a  current,  it  is  evidently  possible  by  using  conductors  of 

equal  length  and  equal  cross-section"  to  compare  the  re- sistances of  different  substances  in  terms  of  heat-units.  One 
of  the  most  ingenious  and  widely  used  devices  for  comparing 
electrical  resistances  is  that  whfch  is  known  as  Wheatstone's 
bridge,  introduced  by  Sir  Charles  Wheatstone,  and  described 

in  tlie  article  Wheatstone's  Bridge  {q.  v.). 
Electricity  from  Heat  (thermo-electricitv).— The  direct 

production  of  difference  of  potential  in  a  metallic  circuit  by 
application  of  heat  is  perhaps  a  less  important  phenomenon 
than  that  of  tlie  transformation  of  electrical  energy  into 
heat  (discussed  under  heading  .Joule's  Law).  It  has,  how- 

ever, numerous  interesting  applications.  Whenever  two 
metals  are  arranged  so  as  to  form  a  closed  circuit  and  the 
surfaces  of  contact  differ  in  temperature,  a  voltaic  current 
■will  flow  through  the  circuit.  The  electromotive  force, 
generally  very  small,  depends  upon  the  difference  of  tem- 

perature of  the  junctions,  although  rarely  in  direct  propor- 
tion to  that  difference,  excepting  through  small  ranges. 

The  electromotive  force  varies  greatly  with  the  nature  of 
the  metals  in  the  circuit.  For  each  temperature  it  is  pos- 

sible to  arrange  a  list  of  substances  so  that,  when  any  two 

of  them  are  made  into  a  thermo  element,  current  will"  flow 
through  the  hot  junction  from  the  metal  which  is  first  in 
the  series  into  the  other.  Such  a  list  is  called  the  thermo- 

electric series  for  that  temperature.  By  measurement  of 
the  electromotive  forces  generated  by  a  difference  of  one 
degree  (centigrade)  in  the  case  of  the  union  of  each  member 
of  the  series  with  some  selected  metal,  the  relation  of  each 

to  all  the  other  members  of  tlic  list  may  be  expressed  quan- 
titatively, and  the  performance  of  any  given  couple  may  be 

indicated.     Tiie  following  is  such  a  table  : 
Thermoelectro  series  and  K.  M.  F.  in  volts  between  each  member 

and  tUe  metal  lead,  when  a  difference  of  one  deKree  (centigrade) 
exists  between  junctions.  (The  average  temperature  of  the  two 
Junctions  is  ̂ 0»  C. ) 

Bismuth  -i-  89-  x  10-«  volts. 

(!obalt  -I-  22-  X  10- « 
Mercury  -I-0-4I8  x  10-«  " 
Lead  -|-"0-0  x  I0-« 
Tin  -0-1  X  10 -« 
Platinum  -0-9  x  10-«  " 
Gold -1-2  X  10-« 

Silver  -3-0  x  10 -«      volts. 

Zinc  —3-7  X  10-« 

Copi)er-3-8  x  10-» 
Iron  (soft)  —17-0  x  ]0-«" Antimonv  —  2-8xl0-«   to 26-4  "x  10 -«  volts. 

Tellurium- 002- X  10-«" 
Selenium  —  807-  x  10"  •  " 

Compiled  for  other  temperatures  or  ranges  of  temperatures, 
other  values  would  be  obtained,  and  certain  members,  not- 

ably iron,  would  have  other  positions  in  the  series.  This  is 
due  to  the  fact  that  the  electromotive  forces  are  never 

simply  proportional  to  temperature  differences.  In  nearly 
all  cases,  indeed,  the  current  generated  in  tlie  circuit  con- 

taining a  thermo  element  will  reach  a  maximum  at  some 
definite  temi>erature  difference,  falling  off  again  as  the 
difference  between  the  junctions  increases,  and  finally  being 
reversed  in  direction.  This  phenomenon,  in  the  case  of  an 
iron-copper  element,  is  shown  graphically  Ijv  means  of  the curve,  Pig.  9. 
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Fig.  9. 

One  junction  of  such  an  element  being  kept  at  0°  centi- 
grade (32'  Fahrenheit),  the  other  is  heated  slowly,  and  the deflection  of  a  galvanometer  with  which  the  element  is  in 

circuit  is  followed.  Starting  from  zero,  the  deflection  rises 
^at  first  in  direct  proportion  to  the  rise  of  temperature,  then 

more  slowly.  It  reaches  maximum  at  169°  centigrade  (336-2° 
Fahrenheit)  and  zero  again  at  270'  centigrade  (-518'  Fahren- 

heit), after  which  it  continues  indefinitely  in  the  negative direction. 

Thermo-currents  afford  a  most  convenient  and  delicate 
means  of  measuring  temperatures.  The  method  is  em- 

ployed especially  in  cases  where  the  temperatures  to  be 
measured  are  in  localities  inaccessible  to  direct  observation 

by  means  of  ordinary  thermometers;  as  for  example,  in  the 
study  of  subterranean  or  deep-sea  temperatures,  or  of  the 
fluctuations  occurring  within  the  cylinder  wall  of  a  steam- 
engine,  or  where  the  temperatures  lie  beyond  the  range  of 
the  mercury  thermometer,  as  in  the  measurement  of  the 
heat  of  furnaces,  or  of  the  extreme  cold  obtained  by  the 
liquefaction  of  oxygen,  etc. 

Another  and  even  more  interesting  field  is  in  heat  meas- 
urements of  such  cliaractcr  that  ordinary  thermometers  are 

of  insufficient  delicacy,  as  in  the  exploration  of  the  spec- 
trum. The  materials  used  in  thermo  elements  for  heat 

measurements  depend  upon  the  temperatures  to  be  studied. 
To  determine  flame  temperatures,  metals  of  the  platinum 
group  would  be  selected :  where  great  delicacy  is  desired 
the  metals  at  the  ends  of  the  thermo-electric  series  are  com- 

bined, notably  antimony  and  bismuth;  where  greater  sensi- 
tiveness than  can  be  oljtained  with  a  single  element  is 

necessary,  or  higher  potential-difference  is  desired,  several 
elements  are  united  to  form  a  Thehhopile  (q.  v.).  When  a 
current  is  sent  through  a  thermo  element  from  any  other 
source,  it  is  found  that,  aside  from  any  heating  effects  com- 
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ing  iiiidcr  Joule's  law,  difference  of  tciupei'atui'e  between 
the  junctions  is  brought  about,  such  as  to  produce  a  current 
opposed  to  that  to  which  the  heat  is  due.  For  instance,  if 
a  bar  of  bismuth  be  introduced  into  a  circuit  of  cop|ier 
through  which  a  current  flows,  the  junction  at  which  the 
current  passes  from  the  copper  to  the  bismuth  will  be 
heated,  while  the  other  junction  will  be  cooled.  This  ph<'- 
nonieuon  is  called,  from  its  discoverer,  the  Peltier  effect. 

Considered  as  a  generator  of  the  electric  current,  the  ther- 
mopile is  a  machine  of  low  etHciency,  the  proportion  of  heat 

energy  transformed  to  that  lost  by  conduction  and  correction 
being  very  small.  By  means  of  certain  forms  of  the  apparatus, 
however  (which  are  described  in  the  article  Thermopile), 
very  considerable  currents  may  be  obtained  ;  and  the  cheap- 

ness of  the  source  of  energy,  as  compared  with  that  availabh^ 
in  voltaic  cells,  sometimes  more  than  compensates  for  the 
low  efficiency  of  the  method  by  which  it  is  transformeil. 

Electro-magnetic  Induction. — The  fundamental  fact  in 
considering  the  magnetic  relations  of  the  electric  current  is 
tlie  formation  of  a  field  of  force  surrounding  every  con- 

ductor through  which  such  currents  flow.  The  field  exerts 
forces  upon  other  conductors  carrying  current  and  upon 
magnetic  poles.  Magnets  in  the  field  tend  to  set  themselves 
parallel  to  the  lines  of  force,  the  poles  tending  to  move 
along  the  hues,  but  in  opposite  directions.  These  forces 
are  identical  as  to  size,  and  form  a  couple  which  sets  the 
axis  of  the  magnet  into  the  direction  of  the  lines.  Con- 

ductors bearing  current  tend  to  move  at  right  angles  to  the 
lines  of  force,  being  acted  upon  because  of  their  own  lines, 
in  accordance  with  a  principle  to  be  stated  later.  The  clas- 

sical observation  of  the  action  of  an  electric  circuit  u|ion 
magnets  is  that  of  Oersted  (1819),  which  has  been  formulated 

by  Ampere  in  the  following  manner  :  "  If  the  observer  imag- 
ine himself  in  the  circuit,  swimming  with  the  current  and 

facing  the  magnetic  needle,  the  north-seeking  pole  of  the 
latter  will  always  be  deflected  to  his  left  hand." 
The  presence  of  the  field  of  force  around  a  conductor 

may  be  shown  by  means  of  iron  filings,  following  the  meth- 

FlG.  10. 

od  commonly  used  in  the  study  of  magnetic  fields.  The 
lines  of  force  are  closed  curves  surrounding  the  conductor. 
In  the  case  of  a  straight  wire  situated  in  a  medium  of  uni- 

form permeability,  they  are  concentric  circles,  the  pianos 
of  which  are  at  right  angles  to  the  axis  of  the  wire  (Fig. 
10).  Lack  of  homogeneity  in  the  medium  will  distort  the 
lines,  but  they  always  remain  closed  curves.  Fig.  11  shows 
the  distortion  of  the  field  by  the  introduction  of  a  piece  of 
iron  into  the  neighborhood  of  the  conductor. 

Fig.  12  shows  the  character  of  the  field  around  a  wire 
carrying  a  current,  when  the  conductor  is  in  the  axis  of  a 
nearly  complete  ring  of  soft  iron.  It  will  be  noticed  that 
the  lines  of  force  are  everywhere  diverted  from  their  normal 
position  as  concentric  circles  around  the  wire,  and  that 
they  tend  to  pass  through  the  iron  rather  than  through  the 
surrounding  medium.  Figs.  10,  11,  and  12  are  directly 
from  photographs  of  the  magnetic  field,  made  by  a  modifi- 

cation of  the  ingenious  method  described  by  Houston  and 
independently  by  Thwing  in  1H!)2. 

It  is  interesting  to  compan;  the  electro-magnetic   field 
surrounding  a  cylindrical  conductor  carrying  current  with 

t^'A 

Fig.  11. 

the  electrostatic  field  of  a  cylinder  charged  to  high  jjoten- 
tial.  The  lines  of  force  in  the  latter  case  are  radial.  In  the 
electrostatic  field  electrified  particles  tend  to  move  along 
the  lines  of  force,  either  away  from  or  toward  the  body  to 
which  the  field  is  due.  In  the  electro-magnetic  field,  magnet 
poles  tend  to  move  along  the  closed  lines  of  force  as  just  stated, 
bnt  conductors  move  at  right  angles  to  the  lines  in  directions 
determined  by  the  direction  in  which  the  current  is  flowing. 

All  cases  of  the  movement  of  conductors  in  the  magnetic 
field,  as  well  as  of  the  movements  of  magnets  near  other  mag- 

nets or  near  voltaic  circuits,  may  be  dealt  with  liy  taking  ad- 
vantage of  the  following  assumed  projjerties  of  lines  of  force  : 

(1)  Lines  of  force  in  the  same  direction  repel  eaeli  other, 
and  vice  versa.     (2)  The  direction  in  which  a  north-seeking 

y  ,   .■,-...;.;.  .■..i,,;.vs  -■■  i-;.V  j-.,...;  ,-.~;^.^.  ■  J^?  f-^-  ,•■  :...C  '. 
FlQ.  12. 

pole  is  urged  along  a  line  of  force  is  taken  as  the  positive 

<Urection.  Prom  Ampere's  rule  for  the  deflection  of  the needle  and  the  above,  it  follows  that  to  an  observer  looking 
along  a  wire  in  the  direction  of  the  current  lines  of  force 
have  the  clockwise  direction,  and  in  a  wire  carrying  current 
toward  the  observer  the  direction  of  the  lines  is  counter- 

clockwise (Fig.  13). 
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From  the  rcpelloiil  juiii  iill motive  forees  between  lines,  it 
follows  that  the  eomluclors  a  and  b,  caiTyin;^  current  in  tlie 
same  direelion,  will  Ije  drawn  together,  while  0  and  c  will  be 
repelled. 

Fia.  13. 

This  mutual  adinn  of  currents  was  observed  by  Ampere, 
who  stated  his  results  tluis  : 

Amperes  Rule. — (1)  Currents  in  parallel  circuits  attract 
each  other  when  flowing  in  the  same  direction,  and  repel 
when  flowing  in  opposite  directions. 

(2)  Circuits  making  any  angle  with  one  another  tend  to  be- 
come parallel  with  the  current  flowing  in  the  same  direction 

through  them. 
It  is  usual  to  attribute  these  forces  between  circuits,  and 

the  analogous  effects  which  occur  when  wires  carrying  cur- 
      rent  are  brought 

near  to  magnets  or 
when  one  magnet 
is  in  proximity  to 
another,     to     the 

  *    mutual  action  of 
the  two  fields  of 
force.  The  effect 

is    entirely    inde- 

  ^    pendent     of     the source  of  the  fields, 
and  the  movement 

which  will  tend  to  be  produced  may  be  predicted  whenever 
the  directions  of  the  two  systems  of  lines  of  force  are  known. 

Thus  a  wire  («'i.  Fig.  14)  normal  to  the  paper  and  carry- 
ing current  away  from  the  observer,  in  the  uniform  field  of 

force  re]5resented  by  the  long,  parallel  arrows,  will  tend  to 
move  downward.     Wire  (wi)  carrving  current  toward  the 

Fio.  14. 

Fig.  15. 

observer  will  travel  upward.  Upon  this  reaction  is  based 
one  of  the  most  important  of  electrical  devices — the  motor. 
See  Electric  Motor. 

Faraday's  disk  motor  is  an  application  of  the  principle  in an  exceedingly  simple  ajul  instructive  form. 

Helween  the  jioles  of  a  horseshoe  ma^fnet  (Fig.  1.5)  is 
uKjunled  a  thin  disk  of  copper,  its  axis  parallel  to  the  lines 
of  force,  so  that  the  sector  vertically  below  the  axis  is  in  the 
field.  Ai  its  lowest  point  the  periphery  of  the  di.sk  dij.is 
into  a  trough  of  mercury.  If  current  be  sent  thi'ough  the 
disk,  entering  through  the  irieri'ury  and  leaving  liy  way  of 
the  axle,  the  lines  of  flow  will  lie  vertical  and  at  riglit  angles 
to  the  magnetic  field,  which  will  act  upon  that  portion  of  the 
copper  which  I'arries  <-urrenl,  diiving  il  (ait  of  the  field  in 
the  direction  indicated  by  the  arrow.  The  result  is  a  rapid 
rotation  of  the  disk,  the  direction  of  which  depends  upon 
the  direction  in  which  current  jiasses  through  it  and  the 
polarity  of  the  magnet. 

Even  the  earth's  field  e.xcrts  such  action  upon  every  con- ductor which  carries  current.  The  effect  is  shown  in  a 
striking  manner  by  the  apparatus  shown  in  Fig.  16. 

Fig.  16. 

Two  parallel  troughs  of  copper  are  flUed  with  a  conduct- 
ing liquid,  preferably  an  acidulated  solution  of  copper  sul- 

[ihate.  Two  boat-shaped  copper  v&ssels  are  joined  by  a  rod 
of  the  same  metal,  forming  a  sort  of  catamaran.  This  dou- 

ble boat  is  allowed  to  float  in  the  two  troughs  as  indicated 
in  the  diagram.  Current  introduced  at  a  will  flow  by 
means  of  the  connecting  bar  to  the  other  trough,  finding 
exit,  and  returning  to  the  battery  at  b.  By  the  action  of 

the  earth's  magnetic  field  upon  the  connecting  bar  the  boats 
will  be  driven  from  end  to  end  of  the  trough  at  considerable 

speed. The  application  of  the  general  principle  to  this  ca.se  may 
be  seen  by  reference  to  Fig.  17,  in  which  w  is  the  conductor 
between  the  boats  seen  in  cross-section,  the  current  flowing 

from  the  observer.  The  vertical  component  of  the  earth's 
magnetism  v  v,  acting  upon  the  lines  of  force  surrounding 
the  wire,  tends  to  drive  the  latter  in  the  direction  of  the 
dotted  arrow  o. 

Thus  far  the  ease  of  straight  wires  has  been  considered. 
Conductors  are  frequently  arranged  so  as  to  form  a  cylindri- 

cal coil  (helix  or  solenoid). 
When  current  traverses  such 
a  coil,  the  lines  of  force  unite 
to  form  a  single  set.  They  en- 

ter the  coil  at  the  end  in  which 
the  current  viewed  from  with- 

out axially  travels  clockwise, 
and  issue  from  the  other  end. 

Such  a  coil,  hung  from  its  cen-  <  __ 
ter,  its  axis  horizontal  and  free 
to  rotate  about  a  vertical  sus- 

pension, will  set  itself  axially 
in  the  magnetic  meridian 
when  current  is  sent  through 
it.  To  an  observer  looking 
northward  toward  the  south- 
pointing  end  of  the  coil  the 
current  then  flows  clockwise. 

The  system  of  lines  of  force  belonging  to  such  a  coil  cor- 
respond precisely  in  arrangement  to  those  of  a  bar-magnet, 

excepting  that  there  is  not  the  same  difference  in  permea- 
bility between  the  external  and  internal  circuit. 

It  is,  indeed,  possible  to  utilize  a  coil  of  wire  can-ying  cur- 
rent instead  of  a  magnet  for  tlie  needle  of  a  galvanometer 

(q.  v.).  Weber's  well-known  instrument,  the  electro-dyna- 
mometer, was  constructed  upon  that  principle,  the  needle 

being  a  coil  into  which  current  was  introduced  through  the 
wires  by  which  it  was  suspended. 

-e 

Fig. 17 
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Fig.  18. 

By  introducing  a  core  of  iron  into  the  coil,  tlic  carrvin;; 
capacity  for  lines  may  lie  increased  many  fold,  willi  rehdive 
increase  of  the  outer  magnetic  field.  Su(di  an  arrangement, 
indeed,  constitutes  an  electro-magnet.  The  performance  of 
the  electro-magnet  is  further  discussed  in  Magnktism  of 
Iron  ((/.  v.).  It  is  sufficient  to  note  here  that  the  function  of 
the  iron  core  is  simply  to  increase  the  magnetic  conductivity 
of  the  region  witliin  the  coil,  and  that  a  helix  without  iron 
is  as  truly  a  magnet  as  a  bar  which  has  been  previously 
magnetized  (permanent  magnet),  or  as  one  in  which  the 
polarity  is  maintained  by  the  action  of  a  coil  surrounding  it 
(electro-magnet). 

The  movement  of  an  electric  conductor  through  the  mag- 
netic field,  like  most  phenomena  involving  transformation 

of  energy,  is  reversible. 
The  reversed  process  may  be  stated  in  general  terms  as 

follows :  Whenever  a  conducting  body  is  moved  in  a  mag- 
netic field  in  such  a  direction  as  to  cut  lines  of  force,  there 

is  set  up  within  the  moving  body  a  current  of  such  direction 
as  will  oppose  the  motion.  Since  parallel  lines  of  force  in 
the  same  direction  repel  each  other,  the  current  induced  by 
any  movement  of  tlie  conductor  must  create  lines  of  force 
around  the  latter,  which  (on  the  side  toward  which  the 
movement  takes  place)  are  parallel  to  those  of  the  field  and 

j«  the  same  direc- 
I  Hon.    In  Fig.  18, 

  ^     )'i  and  t'Q  are  the velocities  both  as 
to  direction  and 

magnitude,  with 
which  the  wires «'i 

  >    and  >!'■,  are  moved 
through  the  field. 
The  induced  cur- 

rent in  icj  due  to 

  ^    this   motion    will flow  toward  the 

observer ;  in  «',  it 
will  flow  away 
from  him.  Where 
the  direction  of 

the  movement  is  not  normal  to  the  lines  of  force,  the  com- 
ponent of  the  velocity,  which  is  at  right  angles  to  the  lines, 

is  to  be  considered. 

The  movement  of  bodies  in  a  magnetic  field  produces  pri- 
marily difference  of  potential  between  their  parts,  and  con- 

sequently electromotive  forces  and  current.  The  induced 
electromotive  force  is  proportional  to  the  number  of  lines 
cut  by  the  conductor  in  a  unit  of  time,  i.  e.  to  the  normal 
velocity-component,  to  the  strength  of  the  field,  and  in  uni- 

form fields  to  the  length  of  the  conductor  measured  at  right 
angles  to  the  lines. 

Currents  thus  produced  are  induction  currents.  They 
last  only  during  the  motion  which  induces  them,  and  de- 

pend upon  that  motion  for  tlieir  direction  and  magnitude 
in  the  manner  stated  above. 

The  Dynamo-electric  Machine  {q.  v.)  is  a  device  for  util- 
izing the  principles  just  laid  down  for  the  purpose  of  gener- 
ating current.  It  depends  upon  the  movement  of  conduc- 

tors through  strong  magnetic  fields  after  methods  which 
are  discussed  at  some  length  in  the  article  just  cited.  One 
of  the  simplest  forms  of  dynamo  is  the  Faraday  disk  (Fig. 
15).  When  a  current  is  sent  through  the  disk  it  becomes  a 
motor,  as  has  been  noted  already.  When  driven  through  the 
field,  on  the  other  hand,  there  will  be  difference  of  potential 
between  periphery  and  axle,  and  when  these  are  connected 
metallicly  current  will  flow  through  the  outer  circuit.  The 
direction  of  this  current,  whicli  will  be  of  such  direction 
as  to  oppose  the  motion  of  the  disk,  may  be  deduced  from 
the  principles  already  enunciated. 

The  great  economical  importance  of  the  dynamo-machine 
lies  in  the  fa<'t  that  it  enables  the  engineer  to  transform 
energy  of  motion  directly  into  electrical  form,  instead  of 
bein-^  obliged  to  utilize  energy  derived  from  the  chemical 
reactions  between  the  expensive  materials  of  the  voltaic  cell. 

It  is  shown  in  the  article  Electric  Lighting  (q.  v.)  that 
the  development  of  that  great  industry  depended  upon  the 
perfection  of  the  dynamo,  and  the  same  thing  may  be  said 
of  every  application  of  electricity  involving  the  use  of  any 
considerable  j)Ower. 

The  method  of  cutting  lines  of  force  which  is  used  in  the 
dynamo  consists  in  the  rapid  revolution  of  a  coil  or  set  of 
coils  of  wire  (the  armature)  between  the  poles  of  a  magnet. 
At  first  permanent  magnets  were  used.     Jlachines  with  such 
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magnets  are  classed  as  magneto-generators.  Fig.  10  shows 
a  well-known  early  type.  LaliT.  elect ro-miigTiels  were  iu- 
troiluced  on  account  of  the  much  stronger  field  obtainable. 
The  current 
to  excite  the 

electro  -  mag- net in  early 

forms  was  de- 
rived from 

some  external 
source,  then 
from  the  dy- 

namo itself. 

An  interme- diate tyi)e, 

.shown  in  Fig. 

20,  carried  a 
small  mag- 

neto -  genera- 
im  upon  the 

yoke  to  mag- netizethecoiis 
of  the  large 
machine.  This 

form  of  dyna- 
mo was  there- 

fore "  sepa- 

rately excit- ed "  at  first 

and  then  be- 
came "  self- 

exciting."  It was  found  in 

practice  that  nearly  all  dynamos  carried  sufTicient  residual 
magnetism  in  their  magnet  cores  to  render  them  self-excit- 

ing from  the  moment  of  starting.  Extraneous  means  of 
magnetizing  the  fields  of  dynamos  therefore  fell  into  disuse. 

To  induce  currents  in  a"conductor  in  the  magnetic  field it  is  not  necessary  to  move  the  conductor.  Analogous  effects 
may  be  obtained  by  causing  the  field  itself  to  fluctuate  in 
strength  or  to  suffer  any  rearrangement  of  its  lines.  The 
following  is  a  typical  case:  Within  a  coil  of  wire,  and  hav- 

ing the  same  axi.s,  is  a  .second  coil.  If  the  inner  coil  be 
brought  into  circuit  with  a  battery,  current  will  flow  through 
it  giving  rise 
to  lines  of 
force,  which  in 
surrounding  it 
will  embrace 
the  outer  coil 

also.  The  ef- 
fect upon  the 

latter  is  the 
same  as  if  it 
had  suddenly 

been  brought 

from  a  dis- tance into  a 

field  previ- 
ously formed. There  is  a  very 

rapid  cutting 
of  the  lines  of 
force  by  the 
outer  coil, 
which  induces 
current  during 

the  brief  peri- od    necessarv Fig.  30. 

to  the  establishment  of  the  field.  The  entire  phenomenon 
is  over  in  a  small  fraction  of  a  second  of  time,  the  precise 
interval  depending  upon  the  conditions  of  the  circuit.  Fig. 
21a  is  from  a  photographic  record  of  what  takes  j.ilace  when 
current  is  suddenly  sent  into  a  coil  of  7(1  ohms  resistance, 
the  impressed  electromotive  force  being  15  volts.  During 
the  period  of  time  covered  by  this  curve,  between  a  and  6 

there  will  be  induced  curre'nt  flowing  in  the  secondary (outer)  coil.  Its  time  curve  (c  d.  Fig.  2 la),  however,  will 
not  be  like  that  of  the  primary.  It  will  reach  a  maximum 

at  the  in.stant  when  the  rate  'of  change  in  the  primary  is greatest,  i.  e.  when  the  establishment  of  the  field  was  taking 
place  most  rapidly. 

The  direction  of  the   induced  current  may   be   derived 
from  the  consideration  that  the  establishment  of  the  field  is 
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equivalent  to  niovcinent  into  the  field,  i.  e.  into  the  neighbor- 
hood of  the  primiiry  coil,  so  that  the  induced  current  which 
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opposes  the  motion  must  be  in  a  direction  opposite  to  that  in 
the  primary.     The  law  may  be  stated  thus : 

In  neiglibnrimi  irirfs  f/ie  iiilrinlurtlon  <if  current  into  one 
produces  an  opposite  induced  current  in  the  others,  the  dura- 

tion of  which  corresponds  to  the  interval  required  to  complete- 
ly establish  the  field  of  force  due  to  the  primary  current. 
The  instant  that  the  primary  current  has  reached  its 

normal  value  all  induction  ceases.  Let  the  current  be 

stopped,  however,  by  breakinjj  circuit.  an<l  a  disajipearaiice 
of  the  field  of  force  follows,  which  is  equivalent  to  the  re- 

moval of  the  secondary  circuit  to  a  distance,  and  which  in- 
duces a  current  to  oppose  such  motion. 

In  general,  therefore,  in  neiyhhoring  loires,  one  of  which 
carries  current,  the  effect  of  breaking  circuit  is  to  induce 
current  in  the  others,  the  direction  of  which  is  the  same  n« 
that  of  the  primary,  and  the  duration  of  which  is  the  in- 

terval necessary  for  the  complete  disappearance  of  the  field 
of  force  due  to  the  primary  current. 

The  duration  of  these  induced  currents  is  a  question  in- 
volving the  resistance,  self-induction,  and  capacity  of  the 

two  circuits  ;  also  the  character  of  the  medium  within  which 
the  field  must  be  established  or  destroyed.  The  complete 
discussion  lies  quite  beyond  the  scope  of  this  article ;  it  may, 
however,  be  noted  as  of  some  practical  import  that  the  rise  of 
the  primary  current  is  in  general  less  rapid  than  its  deca- 

dence, and  that  therefore  the  induced  current  rises  to  a 
higher  value,  and  is  of  shorter  duration  in  the  latter  case. 
For  example,  the  photographic  record  of  the  dying  away  of 
the  current  in  the  70-ohm  coil,  already  re-  ^^ 
ferred  to,  when  circuit  was  suddenly  broken, 
is  shown  in  Fig.  21b  (curve  e,f)  and  the  in- 

duced current  by  the  dotted  curve  {g.  h.). 
These  photographic  traces  («  b  and  e  f) 

were  oljtained  by  the  movement  of  a  mirror 
attached  to  the  plate  of  a  telephone  receiver, 
according  to  the  ingenious  method  devised 
by  Dr.  FrOhlich,  of  Berlin  (18!)0-91). 

The  oscillations  shown  in  tlie  curve  e.  f. 
are  the  natural  vibrations  of  the  teleplioue 
plate  upon  being  suddenly  released  from  ten- 

sion. Tlie  heavy  curve  intersecting  them  rep- 
resents the  curve  of  current.  The  phenomena 

arising  when  a  voltaic  circuit  is  opened  or 
closed  are  not  always  of  the  simple  character 
shown  in  these  two  diagrams.  It  is  found, 
for  instance,  that  when  the  capacity  of  the 
circuit  bears  certain  relations  to  the  resist- 

ance and  self-induction,  the  rise  of  current  or 
its  decadence  will  be  oscillatory,  with  corre- 

sponding oscillations  of  induced  current  in 
the  secondary  circuit. 

Electro-magnetic  induction  is  a  phenomenon  involving 
the  transformation  of  energy.  The  mere  establishment  of 
an  electro-magnetic  field  of  force,  like  the  creation  of  an 
electrostatic  field,  involves  the  expenditure  and  storage  of 
energy,  to  be  utilized  when  the  field  disappears  again. 
Every  movement  of  a  conductor  through  a  field  meets  with 
resistance,  the  surmoimtitig  of  whieli  requires  the  expendi- 

ture of  energy  equivalent  to  that  which  is  represented  by 
the  induced  current.  The  induced  currents,  for  example, 
which  circulate  in  a  block  of  metal  driven  rapidly  through 

the  magnetic  field  are  transformed  into  heat  under  Joule's 
law.  If  the  Faraday  disk  (Fig.  15)  be  driven  between  the 
poles  of  a  powerful  magnet,  it  will  soon  rise  in  temperature 

above  the  boiling-pcjinl  of  water.  A  strip  of  copper  mounted 
to  oscillate  between  the  poles  of  such  a  magnet  (see  Fig.  22) 
will  swing  freely  so  long  as  the  magnet  is  not  in  circuit,  but 
when  the  field  is  established,  powerful  eddy  currents  are  set 

up  within  the  cop|jer,  resisting  its  motion.  Whatever  be  its 
auiiililude  of  vibration,  the  strip  will  be  brought  to  rest 
within  the  period  of  a  single  oscillation.  The  experiment 
is  a  most  striking  one,  the  motion  of  the  pendulum  being 
checked  as  if  by  passing  through  some  viscous  medium. 
These  eddy  currents,  or  Foucault  currents  (after  their  dis- 

coverer), are  a  serious  source  of  loss  in  many  forms  of  elec- 
trical machinery.  They  can  be  guarded  against  in  a  great 

measure  by  lamination  of  those  parts  of  the  machine  which 
cut  lines  of  force. 

The  induction  coil  (Ruhmkorff  coil,  spark  coil)  is  a  form 
of  apparatus  for  the  utilization  of  the  induction  effects  pro- 

duced by  making  and  breaking  circuit.  It  consists  of  a 
primary  and  a  secondary  coil,  one  within  the  other,  the 
common  axis  of  the  two  being  occupied  by  a  core  of  iron 

wires.  Since  the  ordinary  use  to  which  the  induction  coil 
is  put  is  to  obtain  spark  discharges  similar  to  those  obtained 
from  the  Holtz  machine  and  devices  of  that  character,  the 

primary  usually  consists  of  a  few  tm-ns  of  heavy  wire,  the 
secondary  coil  of  very  many  turns  of  fine  wire.  The  details 
of  construction  of  such  coils,  and  some  account  of  their  per- 

formance, are  given  under  Induction  Coil  (g.  r). 
The  currents  obtained  by  induction,  either  in  the  move- 

ment of  conductors  in  the  magnet  ic  field,  as  in  the  case  of  the 

dynamo,  or  by  making  or  breaking  circuit,  as  in  the  Ruhm- 
kiirfl  coil,  are"  identical  with  voltaic  currents,  being  capable 
of  produeing  electrolysis,  of  developing  heat  in  accordance 
with  Joule's  law,  and  of  magnetic  action.     Where  the  po- 
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tential  rises  to  values  giving  disniplivo  ilis<'liarge,  on  the 
other  hand,  all  the  phenomena  usually  idenlitieil  with  elec- 
trilieation  by  friction  or  by  eleetroslalic  iniluetion  occur. 

Induction  currents  arising  from  the  presence  of  undulat- 
ing or  alternating  currents  in  the  primary  coil  have  found 

extensive  application.  The  telephone  transmitter  (see  Tele- 
phone), the  Microphone  (q.  i'.),  and  the  system  of  telegraphy 

to  and  from  moving  trains  are  examples  in  which  undulatory 
currents,  often  of  very  intricate  character,  are  transmitted 
from  one  coil  to  another  by  induction.  The  Transformer 
(q.v.;  see  also  Alternate  Currents)  is  an  induction  coil 
for  the  transfer  of  the  alternate  current  from  one  circuit  to 

another,  and  thence,  often  at  gi-eatly  changed  tension,  to  a 
distance.     A  notable  illustration  of  its  use  was  that  of  the 
transmission   of   power   by_  means    of   transformers   from 

Lauffen,  on  the  Ne  " 
Exposition  of  1891 

power Ivfeckar, to  Frankfort,  during  the  Electrical 

Some  of  the  most  interesting  phenomena  connected  with 
electro-magnetic  induction  are  those  which  take  place  when 
the  medium  within  which  the  field  of  force  is  set  up  is  iron. 
These  are  considered  under  Magnetism  op  Iron  (q.  v.). 

Other  phenomena,  also  of  the  utmost  interest  in  their  bear- 
ing upon  our  conception  of  the  nature  of  electricity  and  its 

relation  to  other  branches  of  physics,  particularly  to  light 
and  the  science  of  radiation,  are  treated  in  the  article  LiuuT, 
TuE  Electro-magnetic  Theory  of  (q.  v.). 

For  further  information  upon  the  topics  contained  in  the 
present  article,  the  reader  is  referred  to  such  treatises  as 
Wiedemann,  ElektricUCif;  Riess,  Z^te  Riehungse.Uktricitdt; 
Frolich,  Handbuch  der  Electricitdt  und  llagneHsmus ;  Lar- 
den.  Electricity ;  Thomson,  Lessons  171  Electricity  and  Mag- 

netism ;  also  to  the  standard  treatises  on  physics. 
For  the  mathematical  theory  of  electricity,  the  works  of 

Maxwell,  Thomson,  Boltzmann,  Hertz,  and  Poincare  should 
be  consulted. 

In  electroteohnics,  Thomson's  Dynainn-electric  3Iachin- 
ery ;  Dredge,  Electric  Illumination ;  Kittler,  Handbuch  der 
Elektrotechnik;  Fleming,  The  Alternate-current  Trans- 

former; Ewing,  Ilcegnetism  of  Iron  and  other  3Ietals; 
also  the  pages  of  such  journals  as  La  Lumiere  Electrique, 
the  Electrician,  Electrical  Review,  and  Electrical  Engineer, 
of  London ;  the  Electriccd  Engineer  and  the  Electrical 
World,  of  New  York,  are  among  the  most  valuable  sources 
of  information. 

Finally,  the  transactions  of  the  great  scientific  academies 
and  technical  societies  afford  tlie  student  of  electricity  means 
of  consulting  original  sources,  as  do  also  the  pages  of  the 
various  physical  journals  and  the  reports  of  international 
electrical  exhibitions.  E.  L.  Nichols. 

Electricity,  Animal :  that  developed  by  living  animals, 
such  as  the  torpedo  and  electric  eel.  The  shock  given  by  a 
fully  grown  electric  eel  is  said  to  be  sufficiently  powerful  to 
cause  death ;  it  is  certainly  sufficient  to  knock  a  man  down. 
Electric  currents  are  claimed  by  some,  and  denied  by  others, 
to  be  generated  in  muscular  and  nervous  tissue,  and  elabo- 

rate experiments  have  been  devised  to  prove  that  the  elec- 
trical action  shown  by  muscle  is  not  a  natural  attribute  of 

the  muscle  itself,  but  due  to  change  produced  by  injury  to 
the  fibers.  P.  A.  Lucas, 

Electric  Lightings :  a  system  of  artificial  illumination  in 
which  the  source  of  light  is  rendered  incandescent  by  the 
agency  of  the  electric  current. 

Historical. — Although  the  beginnings  of  electric  lighting 
are  to  l>e  found  in  certain  lecture-room  experiments  of  the 
very  early  years  of  the  nineteenth  century  (in  the  case  of 
the  arc-liglit  as  early  as  1S02),  its  rise  and  development  as 
an  industrial  element  and  as  an  important  factor  in  civiliza- 

tion is  a  matter  of  the  last  quarter  of  that  period.  From 
the  day  when  Sir  Humphry  Davy  exhibited  his  electric 
light  (a  magnificent  4-inch  arc  fed  by  2,000  cells  of  bat- 

tery) in  1821,  the  splendor  of  this  source  of  illumination 
was  recognized.  Faraday  may  have  assisted  in  this  ex[)eri- 
ment  of  his  master,  Davy,  whom  he  was  soon  to  succeed  as  di- 

rector of  tlie  Royal  Institution,  but  although  he  sjient  a  long 
life  in  f  urtherhig  the  science  of  electricity,  he  died  an  old  man 
before  the  electric  arc  had  come  to  be  a  street  light  in  London. 

The  practical  development  of  electric  lighting  on  a  large 
scale  began  with  the  introduction  of  the  dynamo,  which 
machine,  in  turn,  owed  its  early  development  almost  solely 
to  the  desire  for  cheap  and  reliable  means  of  generating  cur- 

rent for  the  production  of  light- 
There  are  three  periods  into  which  the  history  of  the  rise 

of  this  great  industry  naturally  divides  itself : 

(f/)  From  the  l)eginning  of  the  nineteenfh  century  to  1867, 
during  which  the  only  somx'C  of  current  for  electric  lighling 
was  the  voltaic  battery,  and  during  which,  conse(|Ucii1iy,  I  lie 
eli'clric  light  was  to  be  seen  only  in  a  few  of  the  bcllcr 
equipped  laboratories,  (b)  From  IHOT  (in  which  year  Wer- 

ner Siemens  and  Whcatstone  aimounced  resjicctively  the 
principle  of  .series-wound  and  shunt-wound  self-excited  dy- 

namos, and  Ladd  and  Wilde  perfected  their  machines  for 
electric  light)  to  1879-80.  During  this  period  the  Siemens 
and  Gramme  types  of  dynamo  were  develnped  and  perfected, 
and  the  electric  arc-light  began  to  make  its  appearance,  al- 

though still  in  a  tentative  way,  in  I  he  great  cities.  Toward 
the  end  of  this  period  (1877)  the  Jablochkoff  candle  was  in- 

troduced into  Paris  and  Lonihm  u[)on  a  connnercial  .scale. 

((■)  The  third  period,  from  1879-80  onward,  has  been  that  of 
the  general  commercial  introduction  and  development  of 
electric  lighting.  It  began  with  the  perfection  of  the  glow- 
lamp  and  the  invention  of  the  "open  coil"  machines  of 
Brush  and  of  Thomson  and  Houston,  which,  by  virtue  of 
their  excellent  regulation,  greatly  hastened  the  introduction 
of  arc-lighting. 

How  rapid  the  growth  of  electric  lighting  has  been  may 
be  gathered  from  the  following  statistics: 

In  1877  the  industrial  electric  lighting  of  the  world  con- 
sisted of  800  or  400  Jalilochkoff  candles  in  operation  in  Paris 

and  London,  with  a  few  insignificant  iilants  elsewhere.  Ten 
years  later  there  were,  in  the  U.  S.  alone,  140,000  arc-lights 
in  the  "all-night"  service  of  street-lighting,  etc.,  and  60O,- 
000  glow-lamps  (Martin,  Electrical  World,  vol.  ix.,  p.  .50). 

There  were  in  thirteen  principal  cities  of  Germany  in  that 
year  3,280  arc-lamps  and  50,000  glow-lamps.  The  same 
cities,  however,  contained  1,221,882  gas-flames;  so  that  elec- 

tric lighting  still  formed  but  4  per  cent,  of  the  total  of  arti- 
ficial illumination. 

In  the  U.  S.  a  year  later  there  were  102,000  arc-lights  and 
1,700,000  glow-lamps.  In  1889  325,000  and  3,000,000  re- 
spectively. 

The  two  great  systems  of  electric  lighting,  by  arc-lights 
and  by  glow-lamps,  have  thus  grown  up  side  by  side,  each 
without  encroaching  upon  the  domain  of  the  other.  The 
arc-lamp  is  used  as  a  means  of  lighting  streets  and  large 
spaces  under  roof,  such  as  railway  stations,  markets,  ware- 

houses, and  wharves.  The  incandescent  lamp  finds  its 
proper  field  in  detailed  lighting,  as,  for  example,  in  light- 

ing the  apartments  of  hotels  and  private  houses,  in  lighting 

steamships  and  railway  trains,  and  in  nearly  all  "indoor 

illumination." Tlie  arc-light  has  as  its  essential  features  {a)  two  pen- 
cils of  graphitic  carbon,  generally  placed  in  line  with  one 

another  with  common  axis;  (b)  a  mechanism  for  maintain- 
ing them  in  a  constant  position,  with  the  tips  nearly,  though 

not  quite,  in  contact,  viz.,  witli  an  air-space  of  from  1  to  5 
mm.  The  pencils  and  the  intervening  air-space  form  part 
of  an  electric  circuit  through  whicli  there  flows,  as  a  rule, 

from  5  to  10  amperes  of  cur- 
rent, and  in  certain  special 

cases  much  more. 

The  possibility  of  main- 
taining a  current  through 

such  an  air-space  depends 
upon  the  fact  that  gases,  al- 

though possessed  of  insulat- 
ing power  when  cold,  become 

conduetorsof  electricity  when 
sufficiently  heated.  In  order 
to  render  the  resisting  medi- 

um, air,  incandescent,  the 
carbon  points  are  brought 
into  contact.  A  current  then 
flows,  heat  is  generated  at 
the  imperfect  junction  of  the 
carbons,  which,  together  with 

the  intervening  air-film,  at- 
tain a  high  temperature. 

The  pencils  may  then  bi' withdrawn  to  a  distance  o( 
several  millimeters  without 
extinguishing  the  arc. 

An  are-lamp,  to  be  successful,  must  contain  some  device 
for  establishing  the  arc  in  this  way,  and  then  for  maintaining 
a  proper  distance  between  the  carbons  automatically.  The 
apjiroach  of  the  carbons  is  performed  either  by  clockwork 
or  by  the  action  of  gravity  upon  the  upper  carbon,  the  lower 
pencil  being  fixed.     The  regulator  lamps  of  Duboseq,  Pou- 

Fig.  1.— Archereau's  regulator. 
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riiult,  Siemens,  and  others  belong  to  the  fornier.  iieiU'ly  all 
lamps  in  onliiiavy  eoinnu'rcial  service  to  the  latter  class. 
As  soon  as  contact  between  the  carbon  tips  has  been  made 
the  pencils  an',  drawn  ai)art,  either  Ijy  thc^  clockwork  train, 
driven  by  a  spring  but  started  and  stopped  electrically,  or 

by  a  ehitch  operated  directly  by  an  electro-magnet.  This 
play  of  the  carbons,  in  which  they  ajjproach  each  other  at 
every  diminntion  of  the  current  and  separate  whenever  the 
current  increases  again,  constitutes  the  regulation  of  the 
lamp. 

Innumerable  devices  for  performing  these  operations  have 
been  resorted  to,  most  of  them  Ijased  upon  the  principles 

just  touched  upon.  One  of  the  earliest  of  arc-lamps,  Arch- 
ereau's  regulator,  is  shown  in  Fig.  1.  In  this  lami)  the 
lower  carbon  is  movable,  being  balanced  by  a  weight  wliich 
acts  over  a  pulley.  Wlien  the  current  passes  through  the 
solenoid,    the   lower   carbon-  |— . 
holder,  which  is  partly  of  iron,  B 

is  drawn  down  into  the  core  of     '  '— ̂ 
the  coil  until  the  resistance  of 
the  arc  reduces  the  current  to 
the  extent  necessary  to  bring 
about  equilibrium  between 
the  magnetic  forces  and  grav- 

ity. Figs.  3  and  3  show  other 
early  forms  of  the  arc-lamp. 
They  illustrate  the  two  types 

—The  Siemens  or  Hafner- 
Alteneck  regulator. 

Fig.  3.— The  Brush  regulator  (an 
early  form). 

most  frequently  met  with  in  modern  practice.  In  the  Sie- 
mens regulator  (Fig.  2)  the  electro-magnet  E,  which  is  in 

circuit  with  the  arc,  attracts  the  anchor  A,  moving  the  gang 
of  toothed  wheels  in  such  direction  as  to  slightly  separate 
the  carbons.  By  means  of  the  contact  device,  c  d,  which 
throws  the  magnet  out  of  circuit,  this  movement  of  the 
anchor  is  repeated  over  and  over  again  until  a  balance  is 
obtained.  Fig.  3  shows  one  of  the  older  forms  of  the  Brush 

lamp,  of  which  many  modern  commercial  lamps  are  modifi- 
cations. The  lower  carbon-holder  is  fixed.  The  upper  one, 

B  B,  plays  freely  within  the  iron  cylinder  C,  which  in  turn 
forms  the  movalile  core  of  the  large  solenoid  A.  The  clutch 
consists  of  a  flat  brass  collar,  D,  which  surrounds  the  car- 

bon-holder. When  no  current  is  flowing.  C  drops  to  the 
bottom  of  the  box  E  E,  and  the  ring  assumes  a  horizontal 
liosition,  releasing  the  carbon,  which  falls  until  contact  oc- 

curs between  F  and  P.  The  circuit  thus  completed,  the  core 
rises  within  the  coil,  D  is  thrown  into  an  oblique  position, 
clutching  the  carbon-rod  B  and  lifting  the  pencil  out  of 
contact.     The  arc  once  established,  the  upper  carbon  is  held 

+ 

in  its  proper  position  magnetically,  every  fluctuation  of  cur- 
rent being  followed  by  a  slight  readjustment  of  its  position, 

tending  toward  the  inaintcnaiK'e  of  equilibrinin. 
In  the  case  of  an  arc-lamp  fed  with  di- 

rect current,  it  is  found  that  the  positive 
carbon  is  much  hotter  than  the  negati\'  ; 
also  that  it  is  consumed  n)ore  rapid!  \. 

Roughly  speaking,  the  rate  of  consump- 
tion is  as  two  to  one,  but  this  ratio,  whii  h 

is  l)y  no  means  fixed,  depends  upon  the 
voltage  of  the  arc,  the  amount  of  current 
flowing,  and  the  quality  of  the  pencils. 
The  shape  of  the  two  pencils  is  also  char- 

acteristic, the  upper  or  positive  terminal 
being  flattened  or  even  indented,  forming 
a  "crater,"  while  the  lower  carbon  is 
pointed,  and  there  is  a  timdcncy  for  the 
carbon  particles  transferred  through  the 
arc  by  the  current  to  build  a  nipple  in  the 
axis  of  the  pencil.  These  features  are 
shown  in  Fig.  4. 

The  crater  is  the  surface  of  highest  in- 
candescence in  the  arc-lamp.  Conse- 

quently the  illumination  will  be  a  maxi- 
mum in  those  regions  surrounding  the 

lamp  from  which  its  surface  is  visibh- 
(viz.,  oblitiuely  below  the  lamp  and  at  an 

angle  fietween  40^  and  60°  from  the  ho]-i- 
zontal  plane).  Fig.  5  is  a  diagram  imli- 
cating  the  vertical  distribution  of  light 
from  a  direct  current  arc-lamp. 

The  length  of  the  radius  vector  gives 
the  candle-power  emanating  in  the  direc- 

tion selected.  The  form  of  the  curve  of  illumination  will 

vary  in  different  cases  with  the  length  of  the  are,  the  diam- 
eter of  the  carbons,  and  the  amount  of  energy  developed  in 

the  lamp.  The  diagram  may  be  regarded  as  typical  for  the 
ca.se  of  an  ordinary  commercial  lamji  with  carbons  half  an 
inch  in  diameter,  a  potential-difference  of  50  volts  and  10 
amperes  of  current  flowing  through  the  lamp. 

In  the  case  of  arc-lamps  fed  with  alternating  currents  the 
conditions  are  altogether  different  from  those  which  exist 
where  the  direct  current  is  employed.  The  distribution  of 
light  above  and  below  the  horizontal  plane  is  more  nearly 
equal,  and  the  difference  in  form  of  the  two  carbons  is  less 
marked.  The  illumination  at  any  given  instant  is  by  no 
means  uniform,  but  the  distribution  shifts  so  rapidly  as  to 
defy  close  measxirement. 

i'he  candle-pou-er  of  arc-lights,  in  general,  has  been  greatly 
overrated.  For  example,  according  to  the  system  in  vogue 
up  to  1890,  and  used  to  some  extent  even  after  that  year, 

lamps  were  rated  at  2,000  "  nominal  candle-power,"  the 
'•  mean  spherical "  illuminating  power  of  which  was  from 
250  to  400  candles,  and  whose  brightness  in  the  direction  of 

2o0c 

500  c. 

750  c. 

Fig.  5. 
-Curve  of  the  distribution  of  light  on  one  side  of  a 

direct-current  are-lamp. 

the  maximum  was  from  1.000  to  1,500  candles.  Fig.  5  is  taken 
from  measurements  upon  such  a  lamp,  the  mean  spherical 
candle-power  of  which  is  but  401  candles.  The  maximum 
radius  of  the  curve,  which  indicates  the  intensity  of  the 
light  in  the  direction  of  greatest  brightness,  corresponds 
to  1,056  candles. 

The  candle-power  of  the  average  arc-light  when  viewed 
in  the  direction  of  greatest  brightness  is  found  to  be  about 
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five  times  the  intensity  in  a  horizont.al  plane.  The  average 

"  mean  spherical  caudle-power "  is  about  Itt  per  cent,  of the  maxiniuni. 

For  special  purposes,  such  a-s  search-light  illumination  at 
sea  and  the  illumination  of  large  areas  from  a  single  point, 
lamps  of  great  candle-power  are  employed.  The  increased 
power  is  obtained  by  sending  very  heavy  currents  through 
large  pencils.  Wherever  practicable,  however,  a  better 
effect  is  obtained  by  the  subdivision  of  the  light  into  many 
lesser  units.  Many  attempts  have  been  made  to  state  the 
candle-power  of  the  arc-lamp  in  teruis  of  the  current  flow- 

ing, or  of  the  voltage,  or  of  the  electrical  energy  expended 
in  overcoming  the  resistance  of  the  arc.  The  factors  which 
go  to  determine  the  brightness,  however,  are  numerous,  and 
some  of  them,  such  as  the  hardness  and  structure  of  the 
carbons,  difficult  to  define  and  control.  M.  Palaz  (La 

Lumiere  inec/rigue,  t.  37,  p.  420,  1890)  finds  that  the  in- 
tensity of  arc-lamps,  measured  in  the  direction  of  the  maxi- 

mum brightness,  may  be  expressed  very  nearly  by  means  of 
the  formula 

I„  =  30i  -I-  0•4i^ 
where  !„,  is  the  illuminating  power  in  carcels  and  i  is  the 
current  in  amperes.     To  reduce  to  candle-power,  the  result 
must  be  multiplied  by  9-5  (the  ratio  of  the  British  candle  to 
the  careel). 

Tisehendoerfer  has  tabulated  results  of  measurements  of 

the  candle-power  of  the  are  under  varying  currents,  as  fol- lows: 

2  amperes     25  candles  * 13  amperes 1,000  cant 
3      "           165       " 14 •• 

3,435      " 
4      "           300 16 " 

3,000       " 5      "           456 18 " 

3,635       " 6      "           625        ■• 20 " 

4,300       " 8      "          1,000       " 40 4( 

13,800       " 0      "          1,425       " 50 " 

20,434       " 
The  qualitii  of  the  liyht  from  the  arc-lamp  is  very  dif- 

ferent from  that  of  most  other  sources.  The  hottest  por- 
tion perhaps  of  the  radiating  center  is  the  arc  itself.  This 

is  simply  a  mass  of  incandescent  vapor.  Its  spectrum  is  a 
bright-line  spectrum  with  its  energy  massed  in  regions  ly- 

ing, for  the  most  part,  outside  of  the  visible  spectrum.  Pig. 
6  shows  the  distribution  of  the  arc-spectrum  (according  to 
Prof.  B.  W.  Snow,  Annahn  der  Physik.  1892). 

The  maxima  lying  beyond  wave-length  -S**  are  of  no  in- 
terest from  the  photometric  point  of  view,  but  the  two 

crests  near  ■4»'  are  of  great  importance.  It  is  to  these, 
which  represent  complicated  groups  of  violet  bands,  due  to 
carbon,  that  the   arc-light   owes   its   characteristic   bluish 

*  Measured  in  the  direction  of  niaxinunii  brightness. 

color,  also  its  great  power  of  affecting  the  photographic 
plate.  The  light  of  tiie  arc-lainp.  however,  is  chieHy  due  to 
the  crater  and  to  the  contiguous  regions  on  the  two  peneiLs. 
These  afford  radiating  surlnce  at  all  singes  of  incandescence 
down  to  the  red  heat.  The  radiation  from  all  of  these  surface 

elements  goes  to  form  the  "continuous-spectrum"  of  the 
electric  arc,  which,  when  mingicul  with  the  rays  of  the 
bright-line  spectrum,  makes  up  the  arc-tight. 

The  electric  arc-light,  as  a  source  of  artificial  illumina- 
tion, is  surpassed  in  whiteness  and  brilliancy  by  the  mag- 

nesium light  alone. 
To  counteract  the  too  great  contrast  of  light  and  shade 

due  to  the  extreme  concentration  of  the  arc-light,  shades  of 
porcelain  and  milk-glass,  etc.,  are  frerpiently  necessary. 
These  give  the  desired  diffusion,  but  at  the  expense  of  from 
40  to  60  per  cent,  of  the  light. 

Electric  lighting  by  incandescence,  while  a  more  recent, 
has  become  a  more  important  industry  than  arc-lighting. 
Only  about  3  per  cent,  of  the  artificial  illumination  in  cities 
is  devoted  to  lighting  streets  and  public  places.  Nearly  all 
other  illumination  is  of  a  kind  to  which  the  glow-lamp  (bet- 

ter known  in  the  U.  S.  as  the  "  incandescent  lamp,"  and  to 
some  extent  in  Great  Britain  as  the  "  incandescence  lamp  ") 
is  much  better  adapted  than  is  the  arc-light. 

Since  its  introduction  about  1879.  after  a  long  period 
of  experimental  develo|)nient  in  the  hands  of  Lane-Fox, 
Swan,  Edison,  Maxim,  Weston,  and  many  other  inventors, 
the  glow-lamp  has  undergone  minor  modifications  of  con- 

struction, but  in  its  essential  features  it  consists  of  a  fila- 
ment of  carbon  in  an  exhausted  bulb.  The  filament,  in  the 

absence  of  oxygen,  may  be  brought  to  a  white  heat  without 
combustion.  Since  the  resistance  of  the  form  of  carbon 

used  in  such  lamps  is  high,  great  heat  results  from  the  pas- 
sage of  the  voltaic  current.  In  the  absence  of  a  surround- 

ing medium,  cooling  by  convection  currents  does  not  occur, 
and  dissipation  of  energy  takrs  place  liy  radiation.  Of  this 
radiant  energy  a  certain  small  proportion  is  light-giving. 

The  number  of  substances  capalile  of  carrying  current, 
and  refractory  enough  to  remain  in  the  solid  form  at  the 
temperatures  necessary  to  the  production  of  the  desirable 

light,  is  small. 
The  metals  of  the  platinum  group  were  first  tried,  but 

lamps  in  which  they  formed  the  incandescent  material  were 
very  short-lived.  The  carbon  filament  alone  has  been 
found  reasonably  permanent  under  the  conditions  to  which 
it  must  be  subjected.  Carbon  has  the  further  advantage  of 
cheapness,  and  it  has  high  radiating  capacity. 

Tlie  skeleton  upon  which  lamp  filaments  are  formed  is 
generally  a  strip  of  fibrous  material  containing  carbon, 
from  which  all  the  more  volatile  components  have  been  ex- 

pelled by  heating  to  a  bright  cherry  red  under  conditions 
which  prevent  oxidation.  Silk  and  cotton  threads,  hairs, 
strips  cut  from  the  bamboo  and  from  similar  plants,  using 
the  close-grained  portions  lying  next  beneath  the  siliceous 
coating  of  the  stem,  loops  stamped  from  pajier  by  means  of 
a  die,  and  a  variety  of  other  materials  have  been  utilized. 

Of  these,  the  skeleton  in  a  few  cases — notably  that  ob- 
tained from  the  bamboo — is  suitable  for  light-giving  pur- 

poses without  further  manipulation ;  as  a  rule,  however, 
it  is  built  up  by  the  deposition  of  the  silvery  gray  form  of 
carbon  which  is  derived  by  the  decomposition  of  the  hydro- 

carbons at  high  temperatures. 
To  obtain  this  deposit  the  filament  is  surrounded  with  the 

hydrocarbon  vapor,  and  brought  to  a  white  heat  by  the  ap- 
plication of  the  current.  The  vapor  is  thus  decomposed, 

and  the  entire  surface  of  the  filament  is  covered  with  a 
layer  of  the  residual  carbon.  This  treatment  is  continued 
until  the  filament  has  acquired  the  desired  cross-section  and 
conductivity.  Such  filaments  are  technically  known  as 
"treated  carbons,"  in  contradistinction  to  those  which  have 
not  been  through  this  building-up  process.  After  being 
thus  prepared  the  filament  is  mounted  in  a  glass  bidb,  and 
tlie  air  is  exhausted  by  the  aid  of  a  mercurial  pump.  .See 
Geissler  Pump.  Sprengel  Pump,  and  V.icuuM.  further 
description  of  the  construction  of  the  lamp  is  given  in  the 
article  Lamps  (electric). 

The  quality  of  the  light  obtained  from  incandescent 
lamps  is  that  which  a  carbon  surface  woukl  radiate  at  the 
temperature  at  which  the  filament  is  maintained.  Since 
that  temperature  does  not  differ  greatly  (although  in  gen- 

eral it  is  somewhat  higher)  from  tluit  of  gas  and  petroleum 
lamp-flames,  and  since  the  radiating  material  is  the  same 
(carbon  in  solid  form),  the  quality  of  the  light  of  the  glow- 
lamp  is  similar  to  that  of  the  above-mentioned  flames. 
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The  lijrlit  of  t,li<;  glow-lamp.  Iinwpvpr,  is  due  to  a  carbon 
surface  all  at  one  teraperatui'c,  wliicli  temperature  varies 
with  the  electrical  energy  ex|iended  in  the  lamp,  while  that 
of  gas  anil  petroleum  flames  is  made  up  of  radiation  from  a 
great  number  of  separate  carbon  partu^les,  the  temperature 

of  which  ilepcnils  upon  their  position  within  the  flame.  'J'he 
mean  temperature  of  the  flame,  on  the  other  hand,  is  al- 

ways nearly  constant. 
In  spite  of  this  slight  difference  of  conditiim,  it  is  possible 

to  find  a  tempi'rature  at  which  an  incandescent  lamp  will 
give  light,  the  distribution  of  energy  of  which  throughout 
the  visible  sjiectrum  will  agree  ai)proximately  with  that  of 

an  ordinary  naked  "bat's-wing"  gas  ilanie.  Five  lamps 
tested  for  the  purpose  in  18!)1  (Mr.  J.  C.  iSliedd  olwerver) 
were  found  to  reach  the  condition  of  incandescence  most 

nearly  corresjjonding  to  that  of  the  gas  flame  (at  lo'l 
candle-power),  the  energy  expended  then  being  4-:{  watts 
[ler  candle  (average).  This  was  at  a  somewhat  lower  tem- 

perature than  that  at  which  the  lamps  were  intended  to  be 
used,  viz.,  16  candles. 
At  lower  temperatures  than  the  above  the  light  of  the 

glow-lamp  differs  from  that  of  gas  in  being  relatively  riciher 
in  the  red,  and  at  still  higher  temperatures  in  being  richer 
in  the  blue. 

Itix/n'hulion  of  light  from  the  gJou'-Utrnp  is  a  question of  the  cross-section  of  the  filament.     Filaments  of  circular 

FiQ.  7.— Diagram  stioning  tlie  distribution  of  light  in  the  case  of 
glow-lamps  with  filaments  of  rectangular  cross-section. 

cross-section  give  almost  uniform  distribution  in  the  hori- 
zontal plane.  Filaments  are,  as  a  rule,  rectangular  in  cross- 

section.  These  are  placed  with  the  longest  diameter  in  the 
plane  of  the  filament,  or  at  right  angles  to  that  plane. 
The  result  is  that  different  amounts  of  radiating  surface 
are  exposed,  according  to  the  direction  from  wliich  the 
lamp  is  viewed.  Curves  a  and  b.  Fig.  7,  show  the  results 
of  candle-power  measurements  upon  lamps  of  these  two 
types. 

The  electric  mainfennnce  of  arc  and  incandescent  lamps 
is  carried  out  upon  entirely  distinct  systems.  Arc-lamps 
are  placed  in  series  (Fig.  8),  the  same  current  traversing  all 
that  are  in  circuit.  Glow-lamps  are  arranged  in  multiple 
(Fig.  !)).  The  condition  to  be  met  in  dynamo  machines 
for  arc-lighting  is  complete  and  automatic  regulation  for 
constant  current  through  wide  ranges  of  external  resist- 

ance. The  dynamo  for  incandescent  lighting,  on  the  other 
hand,  must  possess  complete  power  of  regulation  for  cou- 

FiG.  8.— Arc-lamps  arranged  in  series.    fC  is  commutator  of  dy- 
namo ;  M,  31,  the  field  magnets  ;  L,  L  .  .  .,  the  lamps.) 

stant  potential.  The  means  by  which  these  requirements 
are  met  is  described  in  the  article  Dyn-4mo-electric  Ma- 

chine {q.  i\).  The  desirability  of  furnishing  both  are  and 
glow  lamps  from  the  same  circuit  has  led  to  many  attempts 
to  operate  arc-lamps  on  constant-potential  circuits  and  in- 

candescent lamps  in  series.  It  has  been  found  possilile  to 
do  both,  but  the  conditions  are  such  as  to  lead  to  a  separa- 

tion of  the  two  types  wherever  practicable. 
In  arc-lighting  the  numtjer  of  lamps  which  can  be  fed 

by  a  single  machine  is  limited  to  about  sixty.  The  differ- 
ence of  potentiiil  at  the  terminals  of  the  dynamo,  about  fifty 

volts  for  each  lamj)  in  circuit,  reaches  a  value  at  this  limit, 
l)eyond  which  it  is  not  found  possible  to  maintain  the  insu- 

lation of  the  machine.  In  incandescent  lighting  the  num- 
ber of  lamps  wliich  can  be  supplied  from  a  given  center  is 

limited  only  by  the  cost  of  the  copper  conductors  necessary 
to  carry  the  curri'nt.  Since  the  polential-difference  is  inde- 

pendent of  the  number  of  lamp.s,  the  amount  of  current 
must  increase  in  direct  proportion  to  that  number,  and  with 
it  the  weight  of  copper  used. 

Tlius  far  this  article  has  dealt  with  electric  lights  main- 
tained on  direct-current  circuit.     It  is  equally  practicable, 
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Fig.  9. — Arrangement  of  glow-lamps  in  multiple  :  A.  three-wire  sys- 
tem ;  B,  two- wire  system.  (C,  C,  C,  commutator  of  dynamo; L,  L  .  .  .,  lamps.) 

and  under  many  circumstances  more  advantageous,  to  use 
alternating  currents. 

In  the  earliest  days  of  arc-lighting  alternate-current  gen- 
erators were  employed,  and  the  delicacy  of  regulation  possi- 

ble in  alternate-current  dynamos,  without  loss  of  efficiency, 
has  led  to  a  return  to  the  older  practice.  For  incandescent 
lighting  also,  wherever  it  Ls  necessary  to  transmit  to  consid- 

erable distances,  the  alternate  current  permits  the  carrying 
of  large  amounts  of  energy  over  small  wires.  This  is  accom- 

plished by  the  use  of  the  Traxsformee  (q.  v. ;  see  also  Alter- 
nate Currents  and  Dynamo-electric  Machine),  a  device 

by  means  of  which  the  current  and  voltage  in  a  circuit  may 
be  raised  and  lowered  almost  at  will,  their  product  which 

Fig.  10.— The  arrangement  of  glow  lamps  in  an  alternating-current 
circuit :  A  is  the  armature  of  the  alternator  ;  T  is  the  trans- 

former ;  L,  L,  L  .  .  .,  arc-lamps. 

represents  the  energy  remaining  constant.  Fig.  10  shows 
the  arrangement  of  a  circuit  for  transmission  of  energy  to 
glow-lamps  at  a  distance  by  means  of  an  alternate-current 
generator  and  transformers. 

The  economy  of  the  electric  light  is  a  question  involving 
many  factors.  One  does  not  have  to  deal,  as  in  light  pro- 

duction by  direct  combustion,  simply  with  the  consumption 

of  fuel  by"  oxidation.  In  the  arc-lamp,  nevertheless,  the  car- bon pencils  undergo  continual  disintegration,  and  have  to 
be  renewed  daily  at  an  appreciable  cost.  Even  the  glow- 
lamp,  although  incandescence  takes  place  in  the  absence  of 
oxygen,  is  subject  to  more  or  less  rapid  depreciation  during 
service,  and  the  renewal  of  degenerated  lamps  is  an  item  of 
expense  to  the  consumer.  The  life  of  the  incandescent  lamp 
diminishes  as  the  temperature  at  which  it  is  maintained 
rises.  The  amount  of  light  per  unit  of  energy  expended,  on 
the  other  hand,  increases  very  rapidly  with  the  temperature. 
The  relationship  between  life  and  the  degree  of  incandes- 

cence has  been  carefully  studied  by  John  W.  Howell  (Trans- 
actions Am.  Institute  of  Elec.  Engineers,  vol.  v..  p.  239).  The 

curve  in  Fig.  11  gives  graphically  the  results  which  he  has 
obtained  from  the  life  study  of  a  very  large  number  of 
lamps. 

Abscissas  in  this  diagram  represent  the  degrees  of  incan- 
descence (indirectly  the  temperature  of  the  filament),  es- 

pi'essed  in  terms  of  the  number  of  watts  expended  in  the 
lamps  to  produce  a  candle-power  of  light.  Now,  the  cost  of 
light  to  the  consumer  is  made  up  of  two  factors — viz.,  the 
cost  of  developing  the  necessary  amount  of  energy  in  the 
lamps,  and  that  of  renewing  the  broken  lamps  upon  his  cir- 

cuit. He  may,  for  instance,  pay  50  cents  apiece  for  lamps, 
and  'A.  5.  10.  or  even  20  cents  per  kilowatt  (one  horse-power 
is  equal  to  0'7459  kilowatts)  per  hour ;  or  the  price  of  lamps 
may  be  20. 30,  or  40  cents,  with  power  at  any  one  of  the  above 
rates.  Whatever  may  be  the  relative  cost  of  power  and  of 

lamp  renewal,  the  sum  of  these  two  factors  can  be  so  pro- 
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portioned  as  to  always  be  at  a  miiiiiiuiin.  IMi'.  Howell  lias 
investigated  this  relatioiislii)>,  and  loiiiid  tlml  tlie  iiuniinuiii 
total  cost  always  occurs  when  lamp  renewals  make  up  lo 
per  cent,  of  the  total  cost  of  operation.    It  is  interesting 
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Fio.  11.— Curve  shnwing  lives  of  equally  good  lamps  burned 

at  different  etilciencies  (Howell). 

and  important  to  note  the  way  in  which  the  efficiency  of 
glow-lamps  rises  with  the  degree  of  incandescence.  If  such 
a  lamp  is  taken  and  brought  suGees.sively  to  5, 10,  15,  20,  etc., 
candles,  and  in  each  case  the  energy  expended  witliin  the 
lamp  is  noted,  it  is  found  that  as  the  candle-power  rises  the 
energy  necessary  to  produce  one  candle-power  of  light  falls 
off.     If  the  resiilts  thus  obtained  are  plotted  graphically  a 
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Fig.  12. — Curve  showinsr  the  relation  between  caudle-power 

and  efHeieucy  in  the  glow-Iainp. 

curve  similar  to  that  shown  in  Fig.  13  is  always  obtained, 
by  inspection  of  which  it  is  found  that  a  lamp  requiring  15 
watts  per  candle,  in  order  to  produce  2  candle-power  of  light, 
required  but  3  watts  per  candle  when  the  intensity  was  in- 

creased to  21  candles. 

The  discussi(m  of  the  economy  of  the  electric  light  in- 
volves more  than  the  question  of  the  electrical  energy  ex- 

pended within  the  lamp  and  the  amount  of  light  )iroilueed. 
To  define  the  performance  of  arc  and  glow  lamps,  consid- 

ered as  machines  for  illumination,  the  total  amount  of  work 
done  must  be  taken  into  account  and  its  relation  to  the 

available  light-.giving  radiation  expressed  in  units  of  energy. 
In  the  case  of  light  produced  by  direct  combustion  of  fuel, 
as  in  the  candle  and  oil  flames,  the  problem  reduces  itself  to 
a  consideration  of  the  total  energy  of  combustion  and  the 
mechanical  equivalent  of  luminous  radiation. 

Kstimates  of  the  energy  dissipated  in  various  sources  of 
liglit  have  frequently  been  niaile.  K.  Fischer  (liiriclit  iihcr 

die  Jilcctrisckt  AusxttUwny  in  IV'ten,  1B83,  p.  4(ilJ  lound  the 
following  results  with  the  usual  older  forms  of  illuminanl : 

TABLE  SHOWING  PRODUCTS  OF  CO.MIiUSTION  AND  THE  AMOUNTS 

OF  HEAT  DEVELOPED  IN  THE  PRODl.'CTION  OF  100  CANDLE- 

POWER   OF   LIGHT   (FOR   ONE   HOUR). 

ILLUMINANTS. 

Gas  (argand  burner)   
(tus  (fishtail  burner)   
I'etrulf'niii  (round  wick)   
Petruleuni  i Hat  wick)   
Rapeseed  oil  (carcel  lamp).. 
Rapeseed  oil  (student  lamp) 
Wax  candle   
Stearin  candle   
Tallow  candle   

HjO 

COj 

HeKt  (greater (Kg.). 
(cubic  meters). 

cslortei). 

0-86 0-46 

4,860 

2  14 

1-14 

18.150 

0-87 
0-44 

3,360 
0  80 

0-95 

7,200 

0  52 

0-61 

4,200 0S5 

1-on 

B.800 

0-88 

118 

7,1)60 

1-04 

l-.TO 

8.940 

1-05 

1-45 

9,700 

In  comparison  with  these  values  the  heat  emitted  by  the 
arc  and  glow  lamps  is  insignificant. 

A  glow-lamp  maintained  at  3"1  watts  per  candle  generates 
266  calories  per  hour  per  100  candle-power  of  light.  An 
arc-lamp  under  good  conditions  emits  only  86  calories  of 
heat  per  hour  for  each  100  candles  (mean  spherical),  or  29 
calories  for  each  100  candles,  measured  in  the  direction  of 
maximum  illumination. 

Tlie  heating  effect  of  electric  lights,  as  compared  with 
wax  candles,  is  therefore  about  3  per  cent,  for  glow-lamps 
and  less  than  1  per  cent,  for  arc-lamps,  with  the  additional 
advantage  of  freedom  from  the  products  of  combustion. 

A  comparison  of  glow-lamps  and  gas,  made  in  the  Royal 
theater  in  Munich  (see  v.  Pettenhofer,  Bericht  fiber  die  Elek- 
trische  Ausstellung  in  Wien.  1883,  p.  463).  sliowed  tliat  in 
the  empty  auditorium  gas  raised  the  temperature  of  the  air 

in  the  upper  gallery  about  16'5"  F.,  glow-lamps  about  l-o' 
(9'3"  C.  and  0'83°  C).  Even  when  the  theater  was  occupied 
the  difference  was  as  much  as  11"  F.  (6'  C). With  gas  the  amount  of  carbonic  acid  gas  in  the  gallery, 

with  the  auditorium  empty,  rose  in  one  hour  from  '0004  to 

•0030. 

The  amount  of  heat  generated  in  electric  lamps  and  in 
various  flames  affords  no  measure  of  the  relative  efliciencies 
of  the  systems  of  illumination.  When  fuel  is  burned  to 

produce  light  the  total  expenditure,  excluding  such  extrane- 
ous items  as  the  cost  of  conveying  the  combustible  to  the 

point  of  consumption  and  the  expense  of  refining  and  pre- 
paring fuels  (as  oils  and  gas)  from  cruder  forms,  is  repre- 
sented in  the  energy  of  combustion  of  the  flame.  In  the 

case  of  the  electric  liglit  the  losses  in  boiler-room,  in  the 
steam-engine  and  dynamcs,  and  the  lo.ss  in  electrical  trans- 

mission from  the  generator  to  the  lamp,  must  be  added  to 
the  heat  losses  in  the  lamp  itself. 

Study  of  the  character  of  the  rays  emitted  by  artificial 
illuminants  shows  that  gas  flames,  etc.,  radiate  between  98 
and  99  per  cent,  of  waves  too  long  to  be  of  service  in  light- 

ing; also  that  the  glow-lamp  sends  out  95  per  cent,  of  such 
rays  and  the  arc-lamp  90  per  cent.  The  radiant  efficiencies 
of  these  sources  are  then  1  per  cent,  to  2  per  cent.,  5  per 
cent,  and  10  per  cent,  respectively. 

Of  the  heat  of  combustion  of  flames,  on  the  one  hand, 
about  15  per  cent,  to  20  per  cent,  is  dissipated  by  radiation, 
so  that  the  total  efficiency  of  these  sources  can  not  be  greater 

than  -003.  Of  the  total  energ>-  represented  in  the  coal  used 
to  produce  electric  lights,  on  the  other  hand,  not  more  than 
10  per  cent,  reaches  the  lamp;  so  that  tlie  mfi.rimum  total 

efflciency  of  these  may  be  placed  at  '005  and  -010  respective- ly. In  the  case  of  many  installations  for  electric  lighting, 
where  the  conditions  of  highest  economy  of  transformation 
have  not  been  observed,  much  lower  \'alues  for  the  total 
economy  would  be  found. 

Direct  determinations  of  the  energy  of  the  rays  which  go 
to  make  up  a  candle-power  of  light  afford  an  excellent 
means  of  checking  the  above-mentioned  estimates.  It  is 
found,  for  example,  that  a  candle-power  represents  about 
■316  calories  per  hour.  Ap|ilying  tliis  value  to  the  case  of 
a  wax  candle,  in  which  energy  is  dissipated  (according  to 

Fischer)  at  the  rate  of  79'6  calories  per  hour,  the  total  effi- 
ciency of  this  source  is 

light-giving  energy  _ '316  _  ..-.n^. 

total  energy  T9'6 a  value  in  good  agreement  with  that  obtained  by  the  former 
method. 
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Rogarik'ii  as  a  lifjht-inakiiif;  dcvicp,  tljo  pfliciciicy  of  (he 
arc  ami  glow  lamps  is  no!  very  imu'li  liighrr  than  that  of 
the  sources  of  arlilicial  light  whieh  Ihcy  have  in  a  great 
measure  sujierscded. 

The  question  of  actual  relative  cost  of  production  is  a 
most  complicated  one,  involving  the  cost  of  power,  of  at- 

tendance, of  interest  n|ion  the  money  invested,  as  well  as 
the  price  of  copper  and  of  machinery.  The  adoption  of 
electric  lights  is  jnore  frequently  based  upon  other  consid- 

erations than  upon  mere  cheapness  of  j)roduction.  Sanitary 
or  awthetic  conditions  oflen  jirevail,  or  the  adaptability  of 
the  light  to  the  circumstances  under  which  it  is  to  be  used. 
The  applications  of  the  electric  light  are  almost  innumera- 

ble. In  some  cases,  it  is  true,  where  much  wati  expected, 
unforeseen  dilTiculties  have  le<i  to  the  return  to  the  older  il- 
luminaiits.  This  is  thi^  case;  in  rixiM  liijhting,  for  which 
purpose  the  brilliancy  of  the  arc-light  seenie<l  to  indicate  it 
as  the  most  desirable  of  sources.  The  experiments  of  'J'yn- 
dall  in  the  service  of  the  Trinity  House,  1876-77,  showed, 
however,  that  in  thick  weather  the  shorter  wave-lengths  of 
the  spectrum,  which  are  especially  prominent  in  the  arc- 
light,  are  wholly  absorbed  by  the  atmosphere;  .so  that  the 
fluctuations  lioth  in  quantity  and  quality,  with  changes  of 
weiither,  rendered  the  electric  arc  the  very  worst  of  lights 
for  lighthouse  purposes.  In  many  other  situations,  as  in 
lighting  mines,  steamships  at  sea,  in  submarine  work,  etc., 
the  electric  light  possesses  advantages  such  (hat  t  he  tpie.stion 
of  cost  becomes  unimportant.  In  these  and  in  innumerable 
other  services  where  it  is  not  in  the  same  sense  indispensa- 

ble, it  has  come  to  be  rogardi'd  as  an  essential  feature  of 
modern  equipment.  Many  details  concerning  the  electric 
light  may  be  found  in  the  following  special  treatises: 

Dredge,  Electric  lIluiniiKitifm;  jlaier.  Arc  and  Glow 
Lamps;  Wadgas,  Continental  Electric-light  Stations;  Des- 

mond. Electricity  for  Engineers;  also  in  the  admirable 
summaries  published  from  time  to  time  by  MM.  Palaz, 
Richard,  and  others  in  La  Lumiere  fUectrique  (Paris) ;  also 
in  the  reports  of  the  commissions  of  the  electrical  exhibi- 

tions of  Philadelphia,  Paris,  Munich,  Vienna,  Antwerp, 
Frankfort,  etc.  E.  L.  Nichols. 

Electric  Meters:  appliances  for  the  measurement  of  the 
energy  developed  in  an  electric  circuit.  These  are  of  three 
kinds :  (a)  clockwork  recorders,  (b)  chemical  meters,  (c)  mo- 

tor-meters. In  the  first  a  known  fraction  of  the  current  to 
be  measured  passes  through  a  galvanometer  which  records 
by  means  of  a  stylus  upon  a  chronograph  sheet  driven  by 
clockwork.  Large  first  cost  and  the  difficulties  of  maintain- 

ing clockwork  ilevices  in  continued  use  have  kept  this  class 
of  meters  out  of  general  use.  Chemical  meters  are  zinc 
voltameters,  the  plates  of  which  are  weighed  from  time  to 
time.  Motor-meters  are  electric  motors,  the  speed  of  which 
is  recorded  by  a  dial  device  like  that  of  the  gas-meter.  See 
Meters  and  Wattmeters.  B.  L.  N. 

Electric  Motor:  a  machine  fcjr  the  conversion  of  electri- 
cal energy  into  the  form  of  mechanical  power.  The  first 

motor  of  any  real  importance  was  constructed  by  Jacobi  in 
1838.  This  motor,  like  all  its  predecessors,  depended  for  its 
action  on  the  attraction  and  repulsion  of  electro-magnets. 

Its  efficiency  was  very  low.  chiefly  because  of  the  "large amounts  of  energy  that  had  to  be  expended  in  producing 
magnetization  in  magnetic  circuits,  completed  only  through 
large  air-gaps.  The  iron  masses  or  electro-magnets,  which 
are  set  in  motion  by  the  action  on  them  of  stationary  electro- 

magnets, are  called  armatures.  A  great  advance  n-as  made 
by  the  invention  of  the  Siemens  shuttle  armature  in  1855. 
This  machine  is  the  highest  development  of  the  old  ideas  of 
the  electric  motor— the  repulsion  and  attraction  of  elcetro- 

FlG.  1. 

magnets.  The  shuttle  armature  is  illustrated  in  Pig.  1.  As 
an  electro-magnet  it  is  an  iron  cylinder  magnetized  trans- 

versely by  means  of  a  single  coil  wound  in  two  deep,  longi- 
tudinal, and  diametrically  opposite  grooves.  The  ends  of 

the  coil  are  connected  to  opposite  halves  of  a  metallic  ring, 
insulated  and  mounted  on  the  shaft,  forming  a  two-part 
commutator.  Electric  connection  through  the  armature  coil 
is  made  by  means  of  brushes  resting  on  the  commutator,  as 
shown  in  Fig.  3.     Fig.  2  shows  the  form  of  the  stationary 

magnet  and  the  arrangement  of  tlie  armature  with  respect 
to  it.  The  poles  present  the  surface  of  a  cylinder  in  diame- 

ter slightly  larger  than  that 
of  the  armature.  It  is  seen 
that  the  function  of  the  two- 
partcommutator  is  to  reverse 
the  current  in  the  armature 

at  the  proper  instant  for  con- 
tinuing the  rotation  through 

the  action  of  electro-mag- 
netic repulsion  or  attraction. 

By  the  adoption  of  this  form 
of  moving  and  stationary 
electro-magnets  the  magnetic 
effects  wei'c  enormously  in- 

creased, owing  to  the  fact 
that  the  magnetic  circuit  is 
made  up  almost  entirely  of 
iron.  The  electro-dynamic 
effects  and  the  efficiency  of 
the  electric  motor  were  in- 

creased in  proportion.  Ow- 
ing to  numerous  causes,  the 

efficiency  and  output  for  a 
given  size  of  machine  were,  Fig.  3. 
however,  still  ho]jelessIy  low. 
Chief  among  these  causes  were  the  Foucault  current  losses 
in  the  core  and  the  energy  wasted,  and  the  trouble  encoun- 

tered in  reversing  the  current  suddenly  through  the  large 
number  of  turns  in  the  armature  coil. 

The  great  and  effective  advance  of  the  electric  motor  was 
made  shortly  after  the  introduction  of  the  Gramme  dyna- 

mos in  1871.  It  was  found  that  these  dynamos  would  work 
equally  well  as  motors,  and  with  this  discovery  came  a 
clearer  understanding  of  the  nature  of  electro-magnetic  in- 

duction, which  may  be  briefly  stated  as  follows  : 
A  conductor  carrying  a  current  and  moving  across  the 

lines  of  force  in  a  magnetic  field  takes  up  or  gives  out  me- 
chanical energy  in  amount  equal  to  the  product  of  the  cur- 

rent through  the  conductor  into  the  electromotive  force  de- 
veloped in  it  by  its  motion  through  the  magnetic  field.  The 

mechanical  energy  is  given  up  to  the  conductor  when  the 
electromotive  force  generated  in  it  is  positive  with  respect 
to  the  current,  and  is  given  up  by  it  when  the  electromotive 
force  is  negative.  It  is  this  knowledge  that  has  enabled  an 
improvement  in  electric  motors  to  be  made  each  time  that 
an  improvement  has  been  made  in  electric  generators.  It 
follows  from  the  absolute  reversibility  of  the  electro-mag- 

netic induction  of  electric  currents  that  good  electric  gen- 
erators make  good  electric  motors.  It  does  not  necessarily 

follow,  however,  that  a  good  dynamo  operated  under  one  set 
of  conditions  will  make  an  equally  good  motor  when  oper- 

ated relatively  under  entirely  different  conditions. 

Electric  machinery  for  motor  pi'actice  is  required  to  oper- 
ate almost  universally  under  different  conditions  from  that 

of  the  generator  as  to  speed,  load,  and  speed  regulation. 
Where  it  is  required  to  meet  conditions  different  from  those 
that  are  met  by  the  dynamo,  it  must  be  different  in  design 
and  construction.  These  special  requirements  have  enlisted 
the  attention  of  some  of  the  ablest  engineers  of  the  world 
since  the  introduction  of  the  dynamos  with  the  Gramme 
and  Hiifner-Alteneck  armatures. 

The  great  use  of  the  electric  motor  is  for  the  transmission 
and  distribution  of  power.  The  electric  motor  and  the  ease 
with  which  electric  energy  may  be  transmitted  without 
serious  loss  to  great  distances  make  possible  the  commercial 

use  of  many  waste  powers.  Served  with  cm-rent  from 
neighboring  electric-light  stations,  it  is  a  ready  and  eco- 

nomical power  in  small  and  large  units  in  cities.  The  ap- 
plication of  the  electric  motor  to  railway  propulsion  forms 

now  a  great  industry  by  itself. 
There  are  two  great  classes  of  electric  motors,  direct  cur- 

rent and  alternate  current.  The  simple  law  that  a  dynamo 
acts  as  a  motor  when  a  current  from  an  external  source  is 

passed  through  its  armature  in  a  sign  opposite  to  the  electro- 
motive force  it  develops  extends  to  direct  current,  alternate 

current,  and  all  forms  of  motor  alike.  In  any  motor,  as  in 
the  dynamo,  there  are  two  distinct  organizations  of  parts, 
the  field  and  the  armature.  The  field  is  generally  estab- 

lished by  current  from  the  source  supplying  the  motor. 
The  current  is  allowed  to  pass  through  the  armature,  which 
sets  up  a  rotation  due  to  the  force  exerted  by  the  action  of 
the  field  on  the  armature.  Now  the  motion  of  the  armature 

conductors  through  the  fielil  produces  in  them  an  electro- 
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motive  force  precisely  the  same  as  though  they  were  driven 
by  meehanical  means  instead  of  by  eleelro-niagnetic.  The 
electromotive  force  is  negative  witli  respect  to  the  current 
in  the  armature,  and  is  therefore  called  counterelectroino- 
tive  force.  The  product  of  the  counterelectromotive  force 
into  the  current  in  the  armature  is  the  number  of  watts 
transformed  into  mechanical  power.  In  the  actual  motor 
not  all  of  the  power  thus  developed  is  given  off  at  the  pulley 
of  the  motor;  a  small  portion  of  it  is  expended  in  friction 
of  the  Journals,  brushes,  and  in  losses  in  the  armature  core. 
Since  there  are  two  great  methods  for  distributing  electrical 
energy,  one  by  constant  diilcrence  of  potential  and  variable 
current  and  the  other  liy  constant  current  and  variable  dif- 

ference of  potential,  there  are  likewise  two  classes  of  motors 
for  transforming  these  two  great  forms  of  electrical  energy 
into  mechanical  energy.  In  direct-current  working  series 
motors  are  used  exclusively  on  constant-current  circuits, 
and  on  constant-pressure  circuits  both  shunt  and  series 
motors  are  used  ;  where  constant  speed  is  desired,  as  is  gen- 

erally the  case  in  stationary  work,  the  shunt  motor  is  em- 
ployed, and  for  speeds  varying  through  wide  ranges  the 

series  motor  has  been  found  to  give  the  best  results.  A 

shunt  motor  operated  as  indi- 
cated in  the  diagram  of  Fig.  -i 

has  its  field  excited  at  all  times 
with  a  constant  number  of  am- 

pere-turns. This  is  so  because 
the  terminals  of  the  field  coils, 

whose  I'psistance  is  constant,  are 
connected  to  the  supply  main  on 
wliich  is  maintained  a  constant 
pressure.  In  starting  up  such  a 
motor  the  field  is  first  connected 

to  the  supply  mains,  and  then  the  armature  through  a  varia- 
lile  resistance.  The  armature,  on  the  adnnssion  of  a  current 
through  it  in  the  presence  of  the  strong  field  already  produced, 
experiences  a  powerful  torq\ie  or  tendency  to  rotate.  As  it 
comes  up  to  speed  the  resistance  is  gradually  cut  out,  and 
when  all  is  cut  out  the  armature  attains  the  full  normal 
speed  for  which  it  has  been  designed.  This  speed  is  that  at 
which  the  armature  produces  an  electromotive  force  almost 
equal  and  opposite  to  that  of  the  supply  mains ;  it  is  plain 
that  if  the  armature  should  go  fast  enough  to  develop  an 
electromotive  force  equal  and  opposite  to  that  of  the  mains, 
the  difference  of  electromotive  forces  would  be  zero,  and 
tliere  would  be  no  electromotive  force  remaining  to  set  up  a 
current  through  the  arnuiture,  which  therefore  would  slow 
down  slightly  to  a  point  at  which  this  difference  would  be 
great  enough  to  set  up  a  current  that  would  maintain  the 
rotation  of  the  armature.  Since  the  resistance  of  the  arma- 

ture is  small,  the  amount  that  it  needs  to  slow  down  in  order 
to  permit  even  a  very  large  current  to  be  set  up  through  it 
is  but  slight,  generally  not  more  than  from  2  to  5  per  cent. 
When  very  close  speed  regulation  is  desired,  shunt-nia- 
chines  are  given  a  differential  winding.  A  few  heavy  turns 
of  wire  are  placed  on  the  field,  and  through  these  the  arma- 

ture current  passes  in  such  a  direction  as  to  exert  magneto- 
motive force  in  an  opposite  direction  to  the  shunt  or  fine 

wire  winding.  These  turns  are  so  adjusted  in  number  that 
by  the  action  of  the  armature  current  through  them  they 
weaken  the  field  of  the  motor.  As  a  consequence,  the  arma- 

ture must  run  at  the  same  speed  that  it  did  at  no  load  in 
order  to  produce  an  electromotive  force  that  is  a  small 
amount  less  than  that  of  the  line.  Tliis  amount  is  equal  to 
the  fall  of  potential  through  the  armature  caused  by  the 
current.  These  principles  are  expressed  more  exactly  by 
the  aid  of  the  following  symbols  and  formuUe  : 

Let  E  be  the  electromotive  force  of  the  mains. 
Let  E  be  the  counterelectromotive  force  of  the  motor. 
Let  e  be  the  fall  of  potential  caused  by  the  current  through 

the  armature,  or  the  electromotive  force  that  sets  up  the 
current  through  the  armature. 

Let  C  be  the  current  through  the  armature, 
Let  c  be  the  current  through  the  field. 
Let  R  be  the  resistance  of  the  armature. 
Let  n  be  the  revolutions  per  minute  of  the  motor  armature 

at  no  load, E—F  En 

R    '  E 
Whence  'E  =  E+  e,  e  =  CR,  C  : |ier  minute  at  full  load, 

^n 

  =  per  cent,  variation  of  speed,  = 

=  revolutions 

E 

E"
 

Whence  the  ratio  of  the  fall  of  potential  produced  by  the 
current  through  the  armature  to  the  pressure'  of  the  sup])ly 
mains  is  the  drop  of  the  speed  in  a  slmnt  iriotdr.  For  ex- 

iple,  a  10  II. -P.  motor  runs  at  a  siiccmI  uf  l,0(Ht  revolutions 
r  minute  on  a  110-volt  circuit.     The  current  that  will  pro- 

per 

duce  10  electrical  II.-P.  at  110  volts  is 
10  X  746       .. 
— TTjT —  =  68  amperes. 

The  resistance  of  the  armature,  R  =  -068  ohms, 
CR  =  68  X  -068  =  4-6  volts  =  e 

e       4-6 g  =  ttt;  =  '042,  or  4-3  per  cent,  change  of  speed  in  going 
from  no  load  to  full  load.  In  practice  plain  shunt-machines 
operated  as  motors  give  even  better  regulation  than  indi- 

cated by  these  theoretical  considerations.  This  is  due  to 
the  fact  that  the  magnetizing  effect  of  the  current  in  the 
armature  conductors  is  to  increase  the  reluctance  of  the 

magnetic  circuit  of  the  field,  thereby  diminishing  the  mag- 
netization through  the  armature  slightly  as  the  current  in 

the  armature  comes  up  to  its  full  value.  The  effect  of  this 
diminution  of  magnetization  is  to  aid  in  diminishing  the 
counterelectromotive  force,  so  that  to  produce  the  required 
E  —E  to  let  the  necessary  current  through  the  armature  at 
full  load  the  speed  of  the  armature  needs  to  fall  off  less  than 
it  would  if  these  armature  reactions  were  absent.  It  is  not 
an  uncommon  thing,  therefore,  to  find  a  shunt  motor  that 
gives  a  constant  speed  at  all  loads. 

Series  motors  operated  from  constant-pressure  circuits  are 
usually  regidated  by  hand.  These  motors  are  used  where  a 
great  effort  to  produce  rotation  or  torque  is  required,  and 
where  the  speed  must  be  varied  by  the  operator  at  will. 
This  is  accomplished  by  inserting  a  variable  resistance  in 
series  with  the  field  winding  and  the  armature  of  the  motor 
on  starting  up.  The  most  powerful  fields  are  used,  and  the 
armature  contains  as  many  conductors  as  possible.  Thus  at 
low  speeds  the  torque  or  starting  effort  is  made  a  maxi- 

mum. For  higher  speeds  the  resistance  in  circuit  with  the 
motor  is  all  cut  out.  and  for  tlie  highest  speeds  the  field 
is  weakened  by  cutting  out  some  of  the  field  turns,  thus 
weakening  the  field,  and  making  the  motor  run  at  a  higher 
speed  in  order  to  maintain  tlic  counterelectromotive  force. 
Power  is  often  transmitted  liy  means  of  constant-current 
generators,  circuits,  and  motors.  This  system  is  confined 
entirely  to  stationary  work.  Since  the  current  in  this  sys- 

tem, through  the  motor,  is  constant  the  counterelectromo- 
tive force  of  the  motor  must  vary  with  the  load.  This  va- 

riation of  counterelectromotive  force  in  the  motor  is  accom- 
plished practically  by  two  methods,  precisely  the  same  as 

in  constant-current  generators,  viz.,  by  shitting  the  brushes 
and  by  changing  the  magnetization  through  the  armature 
by  varying  a  resistance  connected  in  parallel  with  the  field. 
Either  one  of  these  operations  is  accomplished  automatically 
by  means  of  ball-governors  attached  rigidly  to  the  motor- 
shaft,  which  act  much  as  the  automatic  governors  on  modern 
high-speed  engines. 
Any  alternate-current  dynamo  will  operate  as  a  motor 

from  an  alternate-current  circuit  that  possesses  the  same 
periodicity.  The  alternator  to  be  ojierated  as  a  dynamo 
must  first  have  its  field  excited  by  means  of  a  direct  current, 
and  the  speed  of  the  armature  brought  up  to  its  normal 
value,  so  that  it  will  produce  an  electromotive  force  almost 
equal  and  opposite  to  that  of  the  .supply  mains ;  the  periodic- 

ity must  also  be  the  same,  when  the  machine  may  be  con- 
nected to  the  circuit  and  will  ojierate  as  a  motor.  Alterna- 

tors thus  operated  are  sidled  synchronous  motors.  The  dif- 
ficulty of  starting  them  limits  their  use.  They  are  used  in 

the  V.  S.  for  transmitting  water-power  to  distances  as  great 
as  10  miles  or  more,  for  operating  stamp-mills,  etc..  in  mining 
districts.  Tesla,  Dobrowolski,  and  others  have  devised  special 
systems  for  the  generation  of  alternate-current  energy  in 
such  a  form  as  to  enable  the  practical  operation  of  alternate- 
current  motors  that  should  be  self-starting.  The  current 

used  in  these  systems  is  known  as  the  "  Orehstrom."  or  "cur- 
rent that  produces  rotation."  By  means  of  this  method 

during  the  summer  of  1890  100  H.-P.,  developed  by  water- 
fall at  Lauffen.  Germany,  w.as  transmitted  to  Frankfort,  a 

distance  of  100  miles,  with  a  total  loss  of  power  of  but  2.5 
per  cent.  At  Lauffen  an  Orehstrom  generator  produced  the 
necessary  current  at  a  moderate  electromotive  force,  which 
was  then  transformed  to  a  small  current  at  20.000  volts.  At 

this  enormous  pressure  the  energy  of  100  H.-P.  could  be 
transmitted  the  distance  of  100  miles  with  a  oopjier  wire  a 
quarter  of  an  inch  in  diameter,  and  at  a  loss  of  but  5  per 
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cent.  At  I'^i'iinkfort  a  "step-down"  transfoi-matioii  took 
place  thi'ouj;li  traiisforiners  similar  to  those  used  at  I>auf- 
len ;  from  tliese  tlic  furrent,  once  more  at  ordinary  voltage 
and  correspondingly  im^rc'ased  strength,  was  delivcrcil  to  an 
Orehstrom  motor  that  developed  V.T  II.-P.  in  return  for  the 
100  ll.-P.  given  up  to  the  dynamo  by  the  turbines  at  Lauf- 
fen.  Harris  J.  Kvan'. 

Electric  Kailways :  those  railways  on  which  electricity 
is  the  motive  power.  The  tirst  st,ep  toward  the  applica- 

tion of  the  electric  motor  to  railway  proi)ulsion  was  made 
by  ThoMuis  Davenport,  of  Bramlou,  Vt.  He  constructed  in 
1885  a  model  electric  car  operated  on  a  circular  track.  The 
car  motor  was  of  the  pole-attracting  type,  and  was  operated 
by  means  of  batteries  carried  on  the  car.  In  Apr.,  18.51, 
Prof.  Page,  of  the  Smithsonian  Institution,  operated  a  16- 
H.-P.  locomotive  that  deriveil  electric  current  from  100  large 
Grove  cells  carried  with  it.  This  locomotive  attained  a 
speed  of  19  miles  an  hour,  and  was  run  on  the  Bidtiniore 
and  Washington  Railway.  The  motor  was  likewise  of  the 
pole-attracting  type.  The  experiments  of  Page  demonstrated 
the  entire  possibility  of  railway  proiiulsion  by  means  of 

electricity,  but  with  "primary  batteries  the  cost  was  prohibi- tive. The  next  decided  advance  came  with  the  commer- 
cial introduction  of  the  Gramme  and  Siemens  dynamos, 

which  provided  at  once  an  economical  means  for  the  pro- 
duction of  electrical  energy  and  an  efficient  motor  when  the 

operation  of  these  dynamos  was  reversed.  From  1872  to 

1887  experiments  we're  made  in  Europe  and  in  the  IT.  S. 
with  varying  success.  Among  the  promoters  of  these  enter- 

prises w"ere  Pontain  and  Breget,  Siemens  and  llalske. 
Gramme  and  Egger.  of  Europe,  and  (ieorge  F.  Green,  Edi- 

son, Stephen  D.  Field.  J.  C.  Henry,  Daft,  Van  Depole,  Short, 
and  Sprague,  of  the  U.  S.  Through  the  efforts  of  these  men 
a  dozen  or  more  experimental  roads  were  operated,  and  while 
they  were  not  all  successful,  each  one  constituted  a  great 
practical  lesson. 
Numerous  forms  and  methods  of  mounting  the  motor 

were  tried.  Methods  of  every  kind  were  used  for  gener- 
ating and  conducting  the  current  to  the  motors.  The  direct 

supply  of  electrical  energy  in  the  form  of  constant  current 
or  constant  potential  from  the  generators  to  the  motors  was 
made  by  sliding  or  rolling  contact  through  the  rails  insu- 

lated from  each  other  and  from  the  earth  ;  through  a  third 
rail  insulated  and  mounted  at  the  center  of  the  track  in  a 
slotted  conduit,  or  just  above  the  ground,  using  the  track  as 
a  return ;  or  through  a  conductor  mounted  on  insulated 
supports  overhead,  with  the  track  and  the  earth  as  a  return 
for  the  current.  Storage  batteries  were  used  by  charging 
them  at  the  generating  stations,  and  then  loading  them  on 
the  cars  to  supply  the  motors  with  current,  thus  avoiding 
the  need  of  running  conductors  along  the  road. 

Out  of  all  these  practical  trials,  attempts,  and  experiments 
there  was  developed  the  system  of  electric  street-railway 
propulsion  that  is  now  being  used  in  most  of  the  cities  in 
the  U.  S.,  and  has  been  introduced  in  Europe.  In  1887 
Frank  J.  Sprague  undertook  to  equip  the  Union  Passenger 
Railway,  of  Richmond.  Va.,  operating  twenty  cars,  for  elec- 

tric traction.  The  work  was  completed  and  the  road  went 
into  operation  with  electric  motive-power  early  in  1888. 
This,  tlierefore,  was  the  first  road  to  be  equipped  in  a  real 

engineering  spirit  and  determination :  consequently  the  re- 
sults of  all  previous  attempts  and  experiments  were  cai'e- 

fuUv  lonked  into,  and  the  methods  that  were  found  to  be 
best  and  most  practicable  were  adojtted.  The  final  outcome 
was  the  adoption  of  the  single  overhead  ti-oUey  system, 
using  the  earth  and  tlie  rails  as  a  return.  The  success  of 
the  Richmond  road  invited  public  confidence  to  such  an 

extent  that  a  lapse  of  five  years  sufficed  to  Ijring  about  the 
almost  universal  use  of  electric  propulsion  for  street  rail- ways. 

Ill  modern  practice  the  current  is  supplied  at  a  constant 
potential  of  500  volts  from  the  dynamos  in  the  generating 
station  to  the  car  motors  direct  by  means  of  a  bai-e  copper 
wire,  called  the  trolley-wire,  suspended  in  the  air  over  the 
center  of  each  car-track.  Fig.  1  gives  one  a  good  idea  of 
the  manner  in  which  the  trolley-wire  is  suspended  in  the 
streets  and  the  niethoil  adopted  for  taking  the  current  from 
it  to  the  motors  on  the  car-trucks,  from  wliich  it  is  returned 
to  the  power-house  through  the  wheels,  track,  and  earth. 
The  trolley-wire  is  susjiended  by  means  of  cross  wires  at- 

tached to  poles  erected  at  the  curbs  in  the  streets.  These 
cross  wires  are  insulated  from  the  trolley-wire  except  where 
it  is  electrically  joined  to  the  feed-wires.  The  feed-wires 
])rovide  all  extra  conducting  capacity  needed  for  keeping 

up  the  full  supply  of  current  in  all  parts  of  the  trolley-line. 
Tney  are  given  a  weather-proof  insulation  and  mounted  on 
glass  insulators  canied  on  the  poles,  or  they  are  given  a  su- 
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perior  insulation,  covered  with  lead,  and  placed  in  conduits 
underground  ;  to  these  the  trolley-line  is  joined  electrically 

at  intervals.  The  current  is  tak'en  from  the  trolley-line  to 
the  moving  car  through  the  trolley  and  trolley-pole  that  are 
carried  by  the  car.  The  trolley-pole  has  a  pivot  attachment 
to  the  top  of  the  car,  and  by  means  of  springs  presses  the 
trolley  uniformly  against  the  trolley-wire.  The  trolley  and 
pole  feeing  metallic,  the  current  is  led  through  them  to  the 
top  of  the  car,  and  thence  through  metallic  conductors  to 
the  motors  below.  It  is  necessary,  on  account  of  its  weight, 

to  give  the  motor  flexible  suspension  on  the  car-trucks,  in 
order  to  lessen  the  wear  on  the  tracks  and  the  tendency  to 

damage  the  insulation  of  the  wires  on  the  fields  and  arma- 
tures of  the  motors,  due  to  the  excessive  shocks  that  would 

otherwise  be  experienced.  This  is  accomplished  by  pivot- 
ing one  end  of  the  motor  to  the  car-axle,  and  suspending  the 

other  with  springs  from  the  truck-frame.  The  power  of  the 
motor  is  transmitted  from  the  armature  to  the  axle  by 
means  of  spur-gearing  usually  boxed  in  and  flooded  with 
solid  oil.     The   method   of  mounting  and  connecting  the 
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motor  is  illustrated  in  Fig.  2.  Series  motore  are  used,  and 
for  driving  a  l(!-foot  car  in  ordinaiy  practice  two  15  H.-P. 
motors,  oiu'  on  each  axle,  are  used.  The  speed  of  the  mo- 

tors is  regulated  by  changing  the  electrical  pressure  applied 
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at  the  brushes  of  the  armature,  and  by  varying  the  niaRneti- 
zation  through  tlie  armature.  The  change  of  electrical 
pressure  through  the  armature  is  accomplished  by  means  of 
a  variable  i-esistance  in  series  with  the  motor,  while  the 
magnetization  through  the  armature  is  varied  by  cutting  in 
or  out  of  circuit  turns  in  the  field  winding.  In  some  motors 
the  two  operations  are  made  simultaneous  by  so  winding  the 
field  coils  that  they  will  properly  furnish  the  necessary  re- 

sistance in  the  field  circuit.  Fig.  3  gives  a  diagram  sliow- 
ing  the  relation  between  the  efficiency  and  H.-P.  and  the 
speed  and  II.-P.  for  a  500- volt  15-H.-P.  motor  connected  to 
the  car  with  a  single  set  of  gears. 
A  prominent  engineer  gives  the  following  data  for  good 

electric  street-railway  practice : 
'•  There  should  be  installed  in  generating  capacity  for 

power-plant  20  to  25  H.-P.  per  car  operated,  which  will  give 
reserve  power. 

"  The  cost  of  generating  power  is  from  three  to  five  cents 
per  car  mile. 

'•  A  car  uses,  under  average  conditions,  1  II.-P.  per  car 
mile  per  hour.  That  is,  a  ear  operating  at  a  speed  of  5 
miles,  5  II.-P. ;  at  8  miles,  8  H.-P. 

"  Cars  are  generally  equipped  with  two  15-H.-P.  motors. 
"  The  attainable  speed  with  electric  motors  is  limited  only 

by  conditions  of  roadbed  and  local  requirements ;  130  miles 
an  hour  have  been  attained  experimentally. 

"  Electric  traction  means  rapid  transit  and  increase  of 
traffic  of  from  40  to  200  per  cent.,  and  moderate  reduction 

in  operating  expenses  per  car  mile." 
As  yet  there  has  been  no  commercial  application  of  the 

electric  motor  in  which  the  locomotive  on  the  overland 
railways  of  the  U.  S.  has  been  displaced.  Experiments, 
however,  have  been  made  in  which  higher  speeds  have  been 
attained  than  will  probably  ever  be  made  with  the  steam 
locomotive,  so  that  it  is  highly  probable  that  the  highest 
railway  speeds  in  the  future  will  be  obtained  commercially 
by  means  of  the  electric  motor. 

In  conclusion,  the  following  facts  are  of  interest  in  con- 
nection with  the  development  of  electric  railways :  "  By 

Jan.  1,  1888,  there  were  in  operation  in  the  U.  S.  and  in 
Canada  13  electric  roads,  operating  95  motor-ears  over  48 
miles  of  track."  {The  Ulectric  Sailway,  p.  ZoO,  by  Vroshj 
and  Bell.)  In  1892  there  were  "  in  operation  or  under 
contract  more  than  450  roads,  equipped  with  nearly  6,000 
cars  and  over  10,000  motors,  and  with  over  3,000  miles  of 
track.  There  is  made  a  daily  mileage  of  not  less  than 
700,000  miles,  over  a  billion  of  passengers  are  carried  annu- 

ally, and  at  least  175,000,000  have  been  invested  in  this  in- 

dustry." (P.  J.  Sprague's  Inaugural  Address,  Proceedings of  the  American  Institute  of  Electrical  Engineers,  1892, 
vol.  ix.,  p.  330).  Harris  J.  Ryan. 

Electric  Telegraph  :  See  Telegkaph. 
Electric  Welding  :  a  process  of  welding  motals  in  which 

advantage  is  taken  of  the  heat  generated  by  the  electric 
current.  The  chief  advantage  of  electric  welding  over 
older  methods  consists  in  the  complete  localization  of  the 
heat.  Either  continuous  or  alternating  currents  may  be 
used,  but  it  is  a  simpler  matter  to  generate  the  enormous 
currents  necessary  to  the  welding  process  by  means  of  al- 

ternating current  apparatus.     A  dynamo  of  the  customary 

J         J 

Fig.  1. 

form  (A,  Pig.  1)  is  used  in  a  circuit  with  a  "  step  down  " 
transformer,  T,  which  reduces  the  voltage  to  very  small 
values  with  corresponding  increase  of  the  current.  The 
quantity  of  current  will  frequently,  for  short  intervals  of 
time,  rise  to  thousands  of  amperes.  A  coil  of  variable  self- 
induction,  technically  known  as  a  ■'  choking  coil  "  or  "  dim- 

mer," is  placed  in  the  circuit.  It  affords  a  very  complete 
device  for  regulation. 
When  two  pieces  of  metal  are  to  be  joined  they  are  firmly 

clamped  within  the  jaws  of  the  welding-machine  (J  J). 
These  are  insulated  from  one  another,  and  they  form  the 
terminals  of  the  secondary  circuit  of  the  transformer.  The 
pieces  are  then  brought  into  imperfect  contact  and  current 
begins  to  flow,  developing  lieat  in  the  only  portion  of  the 
circuit  which  offers  high  resistance,  i.  e.  at  the  junction 
of  the  metals.  This  region  is  brought  into  incandescence 
and  to  fusion  so  promptly  that  but  lillli!  heat  is  dissipated 
by  conduction,  even  in  the  case  of  where  massive  bars  are 
being  welded.  The  joint  is  nuule  good  by  end  pressure  ap- 
jilied  at  the  proper  instant,  for  which  |>urpose  the  jaws  of 
the  welding-machine  are  further  thrust  together.     The  re- 

COPPER BRASS 

Fio.  3. 

Figs.  2  and  3. — Electrically  welded  joints  between  brass  and  copper 
rods.  In  Fig.  3  the  metal  is  cut  away  to  show  the  character  of 
the  junction. 

suit  is  a  slight  enlargement  of  the  joint.  Pigs.  2  and  3 
show  the  form  of  junction  produced  between  brass  and  cop- 

per by  electric  welding. 
Electric  welding  has  been  introduced  into  a  considerable 

number  of  manufacturing  operations,  even  where  the  weld- 
ing involves  the  heating  of  large  masses  of  metal.  Well- 

known  instances  are  the  welding  of  pipes,  of  steel  rails,  and 
of  heavy  projectiles  and  guns.  E.  L.  Nichols. 
Electrocution  [a  barbarous  newspaper  coinage  which 

has  come  into  common  use] :  the  infliction  of  capital  pun- 
ishment by  the  shock  of  an  electric  current,  as  enacted  by 

the  Legislature  of  the  State  of  New  York  (Chap.  489),  ap- 
proved by  the  Governor  of  the  State,  June  4,  1888,  and 

amended  by  Chap.  16  of  the  laws  of  1892.  A  number  of 

persons  have  sufl'ered  the  death  ]ienaity  in  this  manner,  the 
first  of  whom  was  one  Kemnder,  a  murderer,  who  was  exe- 

cuted at  Auburn,  Aug.  6,  1890. 
The  apparatus  used  in  the  Kemmler  execution,  as  de- 

scribed by  Dr.  C.  P.  MacDonald  in  his  official  report,  con- 
sisted of  a  stationary  engine,  an  alternating-current  dynamo 

and  exciter,  a  voltmeter  with  extra  resistance  coil,  calibrated 
for  a  range  of  from  30  to  2,000  volts,  an  ammeter  for  al- 

ternating currents  from  O'lO  to  3  amperes,  a  Wheatstone- 
bridge  rheostat,  bell-signals,  and  necessary  switches,  a 
"death-chair"  with  adjustable  head-re.st,  binding-straps, 
and  two  adjustable  electrodes.  The  dynamo  was  an  alter- 

nating-current dynamo  intended  to  sup]>ly  750  incandescent 
lamps  of  sixteen  candle-power  each,  and  capable  of  gener- 

ating, as  showti  by  careful  tests  made  several  months  prior 
to  the  execution,  a  maximum  electromotive  pressure  of 
2.376  volts,  the  commercial  and  mean  voltage  being  1,680 
and  1.512  respectively,  the  speed  of  the  dynamo  being  1,900 
revolutions,  and  of  the  exciter  2,700.  The  chair,  a  square- 
framed  oaken  one.  with  a  high  slightly  sloping  back  and 
broad  arms,  was  fastened  to  the  floor,  the  feet  of  the  chair 
being  properly  insulated.  Attached  to  the  back  of  the  chair 
above  the  head-rest  was  a  sliding  arrangement  shaped  like 
a  figure  4,  the  base  or  horizontal  arm  of  which  projected 
forward,  and  from  which  was  suspended  the  head  electrode, 
so  as  to  rest  on  the  vertex  of  top  of  the  head,  against  which 
it  was  firmly  held  by  means  of  a  spiral  spring.  The  spinal 
or  body  electrode  was  attached  to  the  lower  part  of  the  back 
of  the  chair,  and  projected  forward  horizontally  on  a  level 
with  the  sacrum.  The  electrodes  each  consistcil  of  a  bell- 

shaped  rubber  cup.  about  4  inches  in  diameter,  the  part  cor- 
responding to  the  handle  of  the  bell  being  of  wood,  through 

the  long  axis  of  which  the  wire  passed  into  the  bell  termi- 
nating in  a  metallic  disk  about  3  inches  in  diameter,  and 

faced  with  a  layer  of  sponge.  The  lower  electrode  was  also 
provided  with  a  sliding  arrangement  and  spiral  spring  to 
hold  it  in  place,  while  a  broad  strap  fastened  to  the  back  of 

the  chair,  and  passed  round  the  lower  part  of  the  prisoner's 
abdomen,  rendered  the  contact  secure.  The  head  was  firmly 
secured  by  means  of  conjoined  broad  leather  bands,  which 
encircled  the  forehead  and  chin,  concealing  the  eyes  and  upper 
portion  of  face,  and  were  fastened  to  the  back  of  the  almost 
perpendicular  head-rest,  while  the  chest,  arms,  and  legs  were 
secured  by  broad  straps  attached  to  corresponding  portions 
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of  the  chair.  The  wire  attaelied  to  the  head  electrode  de- 
scended from  the  ceiliiij,',  and  that  of  the  lower  one  passed 

along  the  floor  to  the  chair,  being  protected  by  a  strip  of 
wood.  The  dynamo  and  engine  were  located  in  one  of  the 

prison  shops,  several  hnndred  feet  from  the  execution  room  ; 
the  voltmeter,  annncler,  switch-board,  etc.,  were  located  in 
a  room  adjoining  the  execution-room,  which  contained  the 
death-chair,  electrodes,  and  connecting  wires. 

Commiiiiication  between  the  mcter-roora  and  dynamo- 
room  was  by  means  of  electric  signals.  The  apparatus  used 
in  all  the  subsequent  executions  at  Sing  Sing  and  Auburn 
was  substantially  a  duplicate  of  that  described, except  as  re- 

gards the  location  of  the  measuring  instruments,  switch- 
board, etc.,  and  tlie  form  and  jjoints  of  application  of  the 

electrodes. 
In  the  execution  of  Keramler  the  voltmeter,  ammeter, 

and  switeli-l)oard,  etc.,  were  not  in  the  execution  chamber; 
hence  there  is  no  official  record  of  the  electromotive  pressure 
and  eurrent-strengtli  at  the  time  of  making  and  during  the 
continuance  of  the  first  contact.  But  reasoning  from  cases 
of  accidental  death  and  experiments  on  some  of  the  lower 
animals,  and  also  from  the  subsequent  electrocutions,  it 
must  have  been  at  least  1,.J00  volts.  The  amperage  also 
was  not  recorded  in  this  case.  An  account  of  the  execution 
of  Kemnder  will  give  a  very  correct  idea  of  all  subsequent 
executions  by  electricity,  except  in  regard  to  some  matters 

of  detail  in  "the  points  "and  length  of  time  of  contact  of  the electrical  current.  After  Kemmler  was  seated  in  the  chair 

and  properly  strapped  and  tlie  electrodes  moistened,  all  of 
which  timeoccupied  about  three  minutes,  the  warden  sig- 

naled the  assistant  in  charge  of  the  switch  in  the  next  room 
to  turn  the  lever  which  closed  the  circuit  and  sent  the 

deadly  current  through  the  prisoner's  body.  The  moment the  contact  was  made  the  body  was  thrown  into  a  state  of 
extreme  muscular  rigidity.  Every  muscle  of  the  body 
seemed  to  be  in  a  state  of  tonic  spasm.  Synclironously  with 
the  onset  of  rigidity,  motion,  sensation,  and  consciousness 
were  apparently  absolutely  suspended,  and  remained  so 
while  the  contact  was  maintained.  At  the  end  of  seventeen 
seconds  the  prisoner  was  pronounced  dead,  and  the  contact 
immediately  broken.  When  the  electrical  contact  was 
broken  the  rigidity  noted  was  succeeded  by  complete  muscu- 

lar relaxation ;  at'  the  same  time  superficial  discolorations 
appeared  on  the  face.  The  body  remained  limp  and  motion- 

less for  about  half  a  minute,  when  there  occurred  a  series 
of  slight  spasmodic  movements  of  the  chest,  accompanied  by 
the  expulsion  of  a  small  amount  of  mucus  from  the  mouth. 

There  were  no  evidences  of  return  of  consciousness  or  of 
sensation,  but  in  view  of  the  possibility  that  life  was  not 
wholly  extinct,  and  in  order  to  take  no  risk,  the  current  was 
ordered  to  be  reapplied,  which  was  done  about  two  minutes 
after  the  first  contact  was  broken.  The  sudden  muscular 

rigidity  noted  on  the  first  contact  was  observed,  and  contin- 
ued until  the  contact  was  again  broken,  when  the  same  state 

of  complete  muscular  relaxation  again  set  in.  The  second 
current  lasted  about  seventy  seconds,  and  toward  the  end 
was  accompanied  by  a  small  volume  of  smoke  issuing  from 
the  points  of  contact,  due  to  scorching  of  the  sponges  on  the 
electrodes.  There  was  also  some  desiccation  of  the  already 
dead  body  under  the  electrodes. 

After  this  contact  there  was  no  radial  pulse  or  heart- 
action,  and  the  corneas  were  depressed  and  flaccid.  The 
sudden  and  painless  character  of  the  death  of  the  crinnnal 
was  demonstrated.  In  point  of  fact  the  criminal  was  abso- 

lutely dead  at  the  time  of  breaking  the  first  current.  The 
movements  referred  to  have  been  noticed  in  some  of  the 
subsequent  executions,  and  also  in  animals  experimentally 

killed  by  electricity,  and  afford  no  evidence  of'  conscious 
suffering. 

These  movements  were  very  slight  in  comparison  with 
those  usually  found  after  decapitation  and  hanging,  which 
have  sometimes  been  noted  an  hour  after  the  execution, 
whereas  in  subsequent  executions  by  electricity  no  reflex 
muscular  action  was  found  three  minutes  after  the  last 
contact  was  broken. 

No  doubt  there  were  certain  minor  defects  in  the  arrange- 
ment anil  operation  of  tlie  apparatus  used  in  the  Keniiuler 

execution,  but  notwithstanding  these  defects  unconscious- 
ness was  instantaneous  and  death  painless.  This  was  clearly 

demonstrated  in  subsequent  executions,  four  of  which  were 
witnessed  by  the  writer.  The  object  to  be  attained  in  the 
infliction  of  the  death  penalty,  so  far  as  the  individual  is 
concerned,  is  sudden  and  painless  death.  One  celebrated 
electrical  expert  recommended  the  passing  of  the  electrical 

current  through  the  hands  instead  of  vertex  of  skull  and  legs, 
as  t  hen  the  current  would  have  a  more  direct  paralvzing  effect 
on  the  heart.  In  the  case  of  McElvaine  (Feb.  8,  1892)  this 
was  shown  to  be  erroneous  and  not  pnKitical.  It  has  been 
shown  by  jihysiologists  and  medical  electricians  that  the 

arrest  of  the  heart's  action  can  be  as  readily  effected  by  de- 
stroying or  paralyzing  the  brain  (-enter,  which  presides  over 

the  heart's  action.  It  has  been  conceded  by  all  the  medical 
and  electrical  experts  present  during  these  executions  that 
by  including  the  brain  directly  in  the  circuit  the  action  of 
tlie  heart  would  probably  be  quickly  arrested,  while  at  the 
same  time  all  the  vital  (tenters,  including  that  of  conscious- 

ness, would  be  paralyzed.  The  brain  itself  is  very  suscep- 
tible to  the  influence  of  electricity,  as  is  shown  sometimesto 

an  alarming  extent  liy  the  passage  of  mild  currents  into  it 
through  the  .skull.  The  nerve  tissues  also  contain  an  excess 
of  saline  moisture,  and  hence  are  among  the  best  of  conduct- 

ors, while  the  amount  of  organic  matter  in  live  bone  also 
renders  it  a  fairly  good  conductor. 

In  all  the  executions  following  Kemmler's  one  electrode 
was  applied  so  as  to  cover  the  forehead  and  temples,  and 
the  other  to  the  calf  of  the  leg.  this  one  being  the  larger. 
The  point  of  contact  of  the  Vjody  electrode  is  not  one  of 
great  inqiortance.  It  may  be  applied  to  the  hand,  foot,  or 
any  other  part.  The  electrodes  were  kept  thoroughly 
moistened  by  a  continuous  flow  from  two  suspended  foun- 

tain syringes  containing  salt  water.  The  preparations  of  the 
prisoners  from  the  time  they  entercil  the  execution-room  to 
the  closure  of  the  circuit  which  rendered  them  unconscious 

varied  from  about  four  minutes  in  Kemnder's  case  to  one 
minute  and  nine  seconds  in  Tice's  case  (May  17,  1892). 
The  electromotive  pressure  in  the  executions  succeeding 

Kemmler's,  as  shown  by  the  voltmeter  taken  by  Prof.  Landry, 
varied  from  1,458  to  1,T16  volts,  while  the  ammeter  showed 
a  variation  in  current  of  from  two  to  seven  amperes.  In 
each  instance  the  prisoner  walked  deliberately  to  the  chair, 
and  quietly  submitted  to  the  application  of  the  straps  and 
electrodes.  There  was  nothing  unduly  repulsive  in  the  exe- 

cutions. About  the  only  objective  phenomena  observed 
were  instantaneous  and  complete  tonic  rigidity  of  the  mus- 

cular system  on  closure  of  the  circuit  and  marked  muscular 
relaxation  as  soon  as  the  contact  was  broken.  The  length 
and  number  of  contacts  varied  from  two  contacts  of  seven- 

teen and  seventy-two  seconds  respectively  in  Kemmler's 
case  to  four  contacts  of  nine  seconds  each  in  Tice's  case. 
There  were  chest  movements  and  possibly  heart-beat  after 

first  contact  in  Kemmler's  case;  in  Jugiro's  (three  contacts of  fifteen  seconds  each.  July  7.  1891),  slight  radial  flutter; 

in  Tice's  case,  none  after  breaking  the  last  circuit.  The 
length  of  time  which  elapsed  from  the  time  the  condemned 
person  entered  the  room  until  he  was  absolutely  dead  varied 

from  about  eight  minutes  in  Kemmler's  case  to  two  minutes 
and  forty-nine  seconds  in  Tice's  case.  Executions  by  hanging 
usually  required  from  fifteen  to  thirty  miimtes,  and  fre- 

quently the  heart  has  been  found  beating  thirty  minutes 
after  the  fall  of  the  drop.  Additional  time  is  consumed  in 
adjusting  the  rope  and  cap  and  in  pinioning,  and  frequently 
the  victim  is  simply  strangled. 

In  the  opuiion  of  C.  F.  JlacDonald,  M.  D.,  there  are  abun- 
dant reasons  for  believing  that  conscious  life  is  destroyed  so 

rapidly  by  electricity  that  the  application  of  the  current 
could  be  repeated  several  times  within  the  interval  that  is 
known  to  elapse  between  the  receipt  of  an  injury  or  a  pe- 

ripheral sensory  impression  and  its  conscious  perception  by 
the  brain  through  the  medium  of  the  sensory  nerves.  In 
other  words,  the  electrical  current  would  travel  from  the 
point  of  contact  to  the  brain  many  times  faster  than  sensory 
impressions  or  nerve  currents  would — the  rate  of  velocity  of 
the  latter  being,  roughly  speaking,  only  about  1.55  feet  per  sec- 

ond, while  electricity  travels  at  the  rate  of  millions  of  feet  per 
second.  Thus  it  will  be  readily  seen  that  an  electrical  cur- 

rent of  lethal  energy  coming  in  contact  with  the  body  so  as 
to  include  the  brain  in  the  circuit  would  reach  the  latter 

and  produce  unconsciousness  long  before  any  sensory  im- 
pression at  the  point  of  contact  coidd  be  conveyed  to  and 

appreciated  by  that  organ  through  the  process  of  nerve-con- 
duction, which,  as  has  been  shown,  requires  a  distinctly  ap- 

preciable [leriod  of  time — the  rate  of  transmission  of  painful 
sensations  being  even  slower  than  that  of  ordinary  tactile 
impressions. 

This  was  shown  very  clearly  by  a  series  of  experiments 
in  instantaneous  photography  made  by  Prof.  Muybridge. 
A  careful  post-mortem  examination  was  held  on  each  of  the 
persons  thus  executed,  but  nothing,  either  macroscopic  or 
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61 iniuroscopio,  was  found  to  show  the  passaRe  throiiirli  llui 
body  of  the  electrical  current,  except  perhaps  a  slifiht  desic- 

cation of  the  skin  at  the  points  of  contact  of  the  electrodes. 

Experience  so  far  has  demonstrated  tliat  the  only  reason- 
able objection  to  the  use  of  elect ri<Mty  in  carrying  out  a 

death  sentence,  at  least?  so  far  as  the  individual  is  concerned, 
as  coniparcil  wilh  otiier  modes  of  cajjital  punishment,  lies  in 
tlu!  fact  that  the  ai>plication  of  a  current  generates  heat  at 
the  points  of  contact,  and  if  sufficiently  prolonged  is  at- 

tended with  vesication  of  the  skin  at  those  points.  This 
occurs,  if  at  all,  toward  the  end  of  the  contact  and  long 
after  conscious  life  is  extinct;  hence  the  objection  is  only  a 
sentimental  one.  As  compared  with  hanging,  in  which  death 
is  oflen  jiroiluced  liy  strangulation,  with  every  indication  of 

conscious  sulferiug'for  some  time  on  the  part  of  the  victim, 
electric  shock  is  preferable  both  as  regards  the  suddenness 
with  which  death  is  effected  and  the  expedition  with  which 
all  the  preliminary  details  may  be  arranged. 

R.  T.  Irvine. 

Elec'trodes  [formed  fmm  electro-,  used  as  meaning  elec- 
tricity (from  (ir.  ii\fKTpoi>,  amher),  +  Gr.  iS6s,  way;  ef.  anode 

(fivoSo's)  positive  pole,  cathode  (KcifloSoj),  negative  pole]  :  the surfaces  by  which  electricity  passes  into  and  out  of  different 
media ;  especially  the  poles  of  the  voltaic  battery  or  pile. 
The  so-called  positive  electrode  is  the  anode,  and  the  nega- 

tive the  cathode. 

Electro-dynamic  Engine :  See  Dynamo-electric  Ma- 
chine. 

Electro-dynamics:  the  science  which  treats  of  the  phe- 
nomena of  electric  currents.     See  Electricity. 

Electro-liorticnlture :  a  term  applied  by  C.  W.  Siemens, 
of  England,  about  1888,  to  the  cultivation  of  plants  by  the 
aid  of  the  electric  light,  and  revived  in  1891  by  L.  H.  Bailey, 
of  Cornell  University,  who  in  his  experiments  has  found 
that  some  plants,  notably  lettuce,  are  greatly  assisted  by  the 
electric  light,  while  others  are  injured. 

Electro-etching :    See    Glyphography    under    Stkreo- 
TYI'INO. 

Electrol'ysls  [from  electricity  and  the  Gr.  Auw,  to  set 
free] :  the  decomposition  of  chemical  compounds  by  the 
action  of  the  voltaic  current.  When  the  electric  current 

flows  through  any  liquid  not  a  chemical  element,  decomposi- 
tion of  the  latter  occurs,  and  the  acid  radical  is  seiiaratcd 

from  the  metallic  element  with  which  it  had  been  in  com- 
bination. The  two  components  into  which  the  electrolyte 

(as  the  liquid  which  suffers  decomposition  is  termed)  is  sep- 
arated do  not  appear  together  at  any  one  point.  The  acid 

radical  shows  itself  only  at  the  electrode  through  which  the 
current  enters  the  electrolytic  cell,  the  metal  only  at  the 
other  electrode.  At  no  intervening  point  within  the  liquid 
can  any  trace  of  either  component  in  nascent  state  be  dis- 

covered, nor  does  the  electrolyte  show  any  change  of  condi- 
tion or  properties,  excepting  at  the  surfaces  of  the  electrodes, 

to  indicate  that  it  is  under  electrolytic  action. 
Electrolysis  differs  from  chemical  dissociation  by  heat  or 

by  other  agencies  in  another  respect — it  occurs  at  all  ordi- 
nary temperatures.  Faraday,  to  whom  we  owe  much  of  our 

knowledge  of  electrolysis,  formulated  the  laws  of  electrolytic 
action  in  terms  which  have  needed  no  modification.  He 
originated  many  names  still  in  use  in  the  literature  of  the 
subject.  Of  these  the  most  important  are  :  anode,  the  elec- 

trode through  which  the  current  enters  the  cell ;  kathode, 
the  electrode  through  which  the  current  leaves  the  cell;  ion, 
an  element  resulting  from  electrolysis;  atiio7i,  the  ion  de- 

posited upon  the  anode ;  hathion,  the  ion  deposited  upon  the 
katliode. 

Faraday's  laws  of  electrolysis  were  stated  by  him  as  fol- 
lows: 1.  The  amount  of  chemical  action  per  second  is  di- 
rectly proportional  to  the  current  strength.  3.  If  the 

same  or  equal  currents  pass  through  several  electrolytic 
cells  the  weight  of  the  ions  set  free  at  the  several  electrodes 
will  be  in  the  proportion  of  the  chemical  equivalents  of  the 
ions. 

The  amount  of  an  ion  deposited  by  the  unit  current  in  a 
unit  of  time  is  termed  the  electro-chemical  equivalent.  The 
amount  of  electrolysis  due  to  the  passage  of  a  Coulomb 
(q.  V.)  of  electricity  is  thus  a  definite  quantity.  For  a  table 
of  electro-chemical  equivalents,  see  article  Electricity. 
The  precise  nature  of  the  electrolytic  process  is  not  known. 

'I'he  best-known  hypothesis  is  that  of  Grotthuss  {Physical- 
ische-chemische  Forschungen,  1820),  but  this  together  with 
other  and  later  views  is  to  be  regarded  as  artificial.     Elec- 

trolytic processes  have  found  extended  apjilication  in  ana- 
lytical chemistry  and  in  the  industrial  arts.  They  afford 

means  of  measuring  current-strength  also  (voltametry),  and 
make  possible  the  storage  of  energy  utilized  in  secondary 
batteries.     See  Accumulator. 

For  a  very  complete  sunnnary  of  facts  and  theories  relat- 
ing to  electrolysis,  see  Wiedemann,  Elektricitdt,  vol.  ii. 

E.  L.  Nichols. 

Electromag'netic  Induction  :  See  Induction,  Electro- 
maonetic. 

Electro-magnetism:  See  Electricity. 

Electro-metallnrgy :  See  Electrotype. 
Electrometer  [formed  from  electro-,  used  a-s  meaning 

electricity  (Gr.  ijAeKTpof,  amber)  -h  Gr.  /jLtrpov.  measure]:  an 
instrument  for  the  meas- 

urement of  differences  of 

potential  by  means  of 
electrostatic  forces.  Po- 

tential galvanometers  and 
voltmeters,  which  are  also 

employed  for  the  det<'r- 
mination  of  potential  dif- 

ferences, depend  for  their 

action  upon  the  electro- 
magnetic effect  of  the  cur- rent ;  these,  therefore,  are 

not  to  be  classed  as  elec- 
trometers. 

Electrometers  may  be 
conveniently  divided  into 
three  classes:  (1)  modifi- 

cations of  the  electro- 

scope, (3)  absolute  elec- trometers, (3)  quadrant 
electrometers. 

To  the  first  class  be- 

longs Henley's  electrome- 
ter (Fig.  1)  which  is  sim- 

ply a  pith-ball  electro- 
scope,   provided    with    a 

vertical  scale  for  reading  the  deflection  of  the  ball.  It  is  a 

rougli  instrument,  and  of  use  only  as  an  indicator  of  the  ap- 
proximate condition  of  heavily  charged  conductors.  Pel- 

tier's electrometer  (Fig.  3)  and  the  Coulomb  balance  may 
also  be  regarded  as  developments  of  certain  forms  of  electro- scope. 

In  Peltier's  instrument  the  deflection  of  a  pivoted  rod 
was  read  upon  a  circular  scale  ;  in  the  Coulomb  balance  the 
electrical  forces  were  measured  by  means  of  the  torsion  of 

the  suspension  fiber.  Botli  instruments  have  been  super- 
seded by  the  more  accurate  and 

convenient  quadrant  electrome- ter. 

Absolute  electrometers  depend 

upon  the  principle  that  the  force 
between  an  area  S  of  an  electri- 

fied plane  conductor  at  potential 
V,  and  a  parallel  plane  conductor 
(i  b)  at  potential  O,  is 

F=-^, 

Sird'' 

where  d  is  the  distance  between 

the  two  planes  (see  Fig.  3).  This 
law  holds  only  when  d  is  small 
compared  with  the  surfaces  of 
the  two  planes,  and  the  area  S  is 
situated  at  a  considerable  dis- 

tance from  the  edge  of  the  plane 
in  which  it  lies.  fjg.  2. 

Lord     Kelvin     (Sir     William 

Thomson),  to  whom  in  great  part  the  [lerfection  of  the  abso- 
lute electrometer  is  due,  meets  these  conditions  by  the  de- 

FlG.  3. 
vice  known  as  the  guard  ring.  The  area  S  is  cut  out  from 
the  remainder  of  the  plane  and  is  pivoted  with  the  freedom 
of  movement  at  right  angles  to  the  jilane  (Fig.  4). 

The  remainder  of  the  plane  is  fixed  and  serves  as  the 
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guard  rinp.  The  paralK^l  plane  is  moved  by  means  of  a  mi- 
croiiK'ter  screw,  thus  varying  the  distance  d,  until  the  force 

F  Ijctwecii  the  at- 
tracted disk  and  the 

parallel  plane  is 
sulficient  to  bring 

the  former  to  a  se- 
lected position  (the 

zero  of  the  index). 
The  difEerence  of 

potential  between 
the  planes  is  thus measured. 

A  far  more  sensi- 
tive instrument  is 

the  quadrant  elec- 
trometer, one  of  the 

simplest  forms  of 
which  is  shown  in 

Fig.  5.  The  essen- 
tial parts  are  the 

needle,  which  is 
simply  a  strip  of 
metal,  and  the 
quadrants.  Tlie 

former  is  very  light  and  thin,  mounted  in  a  flat  cylindrical 
box  (Fig.  6),  or  sometimes  above  a  divided  disk,  as  in  Fig. 
5.  The  box  is  cut  into  quadrants  which  are  sejiaratcd 
from  one  another  by  an  air-space  sufficient  to  give  complete 
insulation.      Each    quadrant    is    mounted    upon    a    glass 

post.     The  needle, 
swingnig  in  tlie 
center  of  the  box, 
touches  none  of 
the  quadrants.  The 

suspension  is  usu- 
ally bifilar,  al- 

though in  some 
forms  of  the  in- 

strument the  tor- 
sion of  a  single 

suspension  fiber  is 
substituted.  The 
normal  position  of 
the  needle  with 
reference  to  the 

quadrants  is  shown 
in  Fig.  6.  The 

quadrants  are  con- nected pairwise  by 
wires  diagonally 
across,  1  with  3 
and  2  with  4. 

The      quadrant 
electrometer    may 
be    used    in    four 
ways : 

(1)  The  needle  is  given  a  large  constant  oliarge  and  the 
quadrant  pairs  are  brought  to  the  potentials,  the  diiierence 
of  which  is  to  be  measured.     The  deflection  of  the  needle  is 
then  determined  by  the  method  of  the  mirror  and  scale. 

The  following  is"  the  law  of  the  instrument  thus  used : 

0)  In  the  second  method  of  using  the  electrometer  the 

quadrant  pairs  ai'e  given  a  large  |)otential-difference  and  the 
boily,  the  potential  of  which  is  to  be  measui'ed,  is  connected 
with  the  needle.     The  same  formula  applies. 

Sin£Z  =  ̂ (V,  • 

■  V.)V„, 

where  d  is  the  deflection ;  ̂   is  a  constant  depending  upon 

the  dimensions  and  adjustment  of  the  quadrants  and  needle 
and  upon  the  Infihir  sus[)ension  ;  V,  and  V;,  are  the  potentials 
of  the  (juadrant  pairs ;  and  V„  is  the  potential  of  the  needle. 

To  hold  the  needle  at  tlie  high  potential  necessary  to  great 
sensitiveness  Lord  Kelvin  (in  the  Thomson  electrometers) 
mounted  the  needle  and  qiuidrants  upon  a  Leyden  jar.  tlic 
inner  coating  of  which  consisted  of  strong  sulphuric  acid. 
The  needle  was  connected  with  the  inner  coating  by  means 
of  a  fine  platinum  wire  which  dipped  into  the  acid,  and  thus 
always  shared  the  electriflcation  of  the  jar.  For  the  ex- 

tremely ingenious  devices  by  means  of  whieli  the  charge  of 
the  needle  is  replenished  and  gauged,  and  the  sensitiveness 
of  the  instrument  is  varied,  the  reader  is  referred  to  the 

monograph  On  Klertrnmeiers  (Tliomson"s  Pnper.^  on  Elec- trontdticK  iirid  Mmpietism),  or  to  Jiiirt/rlii/ni  iliii  Brilaiinica 

viii.,  p.  U7,  or  to  Gray's  Ahuolute  jie<isiiriinents  in  Elec- 
triciiy  and  Mcu/nelism,  vol.  i. 

Fig.  6. 

(3)  In  the  third  method  the  needle  is  connected  to  one 
quadrant  pair.     The  formula  then  becomes  : 

Smd=^(Y,-y,)\ 

where  V,  —  Vj  is  the  difference  of  potential  between  the 

quadrant  pairs. 
(4)  In  the  fourth  method  the  quadrant  pair  which  is  not 

eoiniected  with  the  needle  is  brought  to  zero  potential 
(earth).     The  formula  becomes: 

Sind: 
3C 

Methods  2  and  3  are  of  small  sensitiveness,  but  they  have 
the  advantage  of  being  applicable  to  the  measurement  of 
alteriuiting  potential  differences. 

Valualjle  modifications  of  the  Thomson  electrometer  have 
been  made  by  Kirchhoff,  Mascart,  Carpentier,  Ryan,  and 
others,  and  an  entirely  different  principle  has  been  intro- 

duced by  Lippmann  in  his  "  capillary  electrometer."'  In  this instrument  advantage  is  taken  of  the  movement  of  a  mercury 
column  in  a  small  tube  (owing  to  changes  of  the  surface 
tension  when  electrified),  and  it  is  found  possible  to  measure 

very  minute  differences  of  potential  (-0001  volts).  See 
Electricity,  Electroscope,  etc.  E.  L.  Nichols. 

Electroph'orus  [from  electro-  (Gr.  ijKdcrpov.  amber),  used 
as  meaning  electricity.  +  Gr.  -<popos.  bearing,  deriv.  oi(pipfiv, 
to  bear] :  the  simplest  form  of  apparatus  for  the  continued 
production  of  electricity  by  electrostatic  induction.  It  con- 

sists of  a  disk  of  vulcanite,  sulphur,  or  of  some  resinous 
composition,  and  a  metallic  disk  of  smaller  diameter  with 
an  insulated  handle.  The  resinous  surface  having  been  elec- 

trified by  friction,  the  metallic  disk  is  placed  upon  it.  The 
latter  is  then  momentarily  connected  with  the  earth  to  al- 

low of  the  escape  of  the  negative  charge,  which,  having  been 

generated  by  the  inductive  action  of  the  resinously  electri- 
fied surface  below,  is  repelled  and  escapes  to  the  ground. 

The  metallic  disk  then  possesses  a  positive  charge,  which 
may  be  removed  by  withdrawing  the  disk  from  its  resinous 
bed,  and  may  be  utilized  in  charging  Leyden  jars,  etc.  Since 

in  this  cycle  of  operations,  which  is  known  as  the  electro- 

phonis  cycle,  and  which  is  performed  automatically  in  influ- ence machines,  accumulators,  and  replenishers,  the  original 
charge  is  not  depleted,  the  performance  may  be  repeated  as 
often  as  is  desired  without  recharging  the  resinous  plate. 
The  source  of  the  electrical  energy  thus  developed  lies  in 

the  work  which  must  be  done  in"  removing  the  positively 
charged  disk  from  the  neighborhood  of  the  negatively 

electrified  jilate  upon  whieh'it  has  been  lying  during  the first  portion  of  the  cycle.     See  Electricity. 
E.  L.  Nichols. 

Electro-plating :  the  covering  of  the  surface  of  articles 
formed  of  the  cheaper  metals  with  gold,  silver,  platinum, 

nickel,  copper,  or  other  costly  metals  by  means  of  the  eU'ctrio current,  on  the  same  principle  as  that  which  is  employed  in 

electrotvping.  German  silver  is  one  of  the  best  substances 
to  receive  an  electro-plate,  though  copper  and  its  alloys  are 
excellent.  If  iron,  zinc,  or  pewter  were  to  be  used,  they 
were  formerlv  first  plated  with  copper,  but  improvements 
render  that  unnecessary.  All  articles  to  be  plated  are  most 
carefully  cleaned  and  scoured.  They  are  then  dipped  in  a 

solution" of  nitrate  of  mercury,  and  receive  therefrom  a  tliin 



ELECTROSCOPE ELECTROTYPE 
63 

film  of  mercury,  wliit-h  causes  the  plale  to  aiUiere  firmly. 
The  bath  of  silver,  gold,  or  ]ilatinuiu  coutains  100  parts  of 
water,  10  of  potassium  cyauiilc,  ami  1  of  Mie  cyanide  of  the 
precious  metal  to  be  cui|)loycil.  The  articles  to  be  plated 
are  suspended  in  this  bath,  and  treated  as  described  in  the 
article  Electrotvi-k  (//.  r.).  After  removal,  they  are  brushed 
and  burnished.  The  above  account  is  necessarily  very  gen- 

eral, for  thougii  the  principle  is  simple,  there  are  in  practice 
many  details  which  require  careful  attention  in  order  to 
secure  success.  This  process  is  of  great  importance  in  the 
arts,  one  of  its  applications  being  the  operation  of  nickel- 
plating.  There  is  much  literature  on  electro-plating.  See 

V  rquhart's  Electro-plat  mg{hondon),liiovnA'sJIetal-coloritig 
and  Bronzing  (London),  and  Brunor's  Practical  Electro- 
plater  (New  York,  1893). 

Electroscope  [from  electro-,  electricity  (Gr.  fiKtKTpov.  am- 
ber) -I-  (ir.  -(TKonds, 

observing] :  an  in- 
strument for  indi- 

cating clectriflca- tion.  The  forces 
Ijetween  charged 
lioilies  are  either 

repellent  or  attrac- 
tive, ami  both  are 

made  use  of  in  the 
electroscope.  The 

form  generally  em- 
ployed is  shown  in 

Kig.  1.  It  consists 
id  a  pair  of  gold 
leaves  attached  to 
I  lie  lower  end  of  a 
vertical  metallic 

rod.  For  protec- 
tion the  leaves  are 

mounted  within  a 
metal  box  with 

glass  windows. 
The  rod  which  ter- 

minates without  in 
a  ball  or  disk  is 
carefully  insulated 
from  the  case  by 
means  of  a  layer 
of  shellac  or  glass. 
When  a  charged 
1  lody  is  brought 
near  to  the  disk  or 
knob,  the  latter, 

'  together  with  the 
gold  leaves,  is 

acted  upon  inductively,  and  the  leaves  diverge.  Used  in 
this  way  the  electroscope  indicates  electrification,  but  does 

not  show  the 
character  of  the 
discharge.  If 
the  leaves  be  giv- 

en a  permanent 

charge,  the  in- strumentwill  in- 

dicate tlie.sv'f/H.  as well  as  the  rela- 

tive degree  otex-- citation  of  any 
charged  body 
Ijrought  near. 
Bodies  of  simi- 

lar electrifica- 
tion to  the  elec- 

troscope will 
then  increase 
the  dilation  of 
the  leaves;  those 
with  the  charge 
of  opposite  sign 
will  draw  the 
leaves  together. 
This  form  of 
electroscope  was 
first  described 
byBennet(1787). 

Another  type  of  electroscope  (Fig.  2)  contains  but  one 
strip  of  gold  leaf,  which  hangs  vertically  between  two  ter- 

Fio.  2. 

minalsof  polislu^d  metal.  These  are  inserted  through  the 
oppiisite  sides  of  the  elect  roscopc-case,  from  which  tliey  are 
insulated.  These  terniiuals  are  brought  to  a  considerable 

potent iai-dift'erence  by  coiniecting  them  with  the  poles  of  a bat  I  cry  of  many  cells,  usually  of  a  voltaic  dry-pile.  It  the 
gold  leaf  is  not  electrified,  and  if  it  is  situated  midwav 
between  the  terminals,  it  will  be  acted  upon  by  equal  and 

opposite  forces,  and  although  iti  nearly  unstable'equiiibriuni it  will  maintain  its  position.  The  presence  of  even  a  miinite 
charge  upon  the  gold  leaf  (which  may  be  imparted  either 
by  induction  or  by  contact  from  without)  will  subject  it  to 
attractive  forces  on  one  side  and  fc^rces  of  repulsion  on  the 
other,  and  it  will  be  drawn  toward  the  terminal,  the  elec- 

trification of  which  is  opposed  to  its  own. 
Tiie  electroscope  just  described  was  first  used  by  Bohnen- 

berger  (181!)),  who  maintained  (he  charge  of  the  terminals  by 
means  of  a  dry  pile.  In  the  hands  of  Ilankel,  who  substi- 

tuted a  hundred  cells  of  water  battery  for  the  dry  pile,  and 

observed  the  deflections  of  the  gold  leaf  through"  a  reading 
microscope  (see  Wiedemann's  Eh-ktricitdt.  i..  \<.  162;  also 
Annalen  der  Pliyxik,  H4,  p.  L'N),  the  Bohnenlierger  clectro- 
scojie  was  rendered  ca|ialjle  of  accurate  quantitative  indica- 

tions. Ilankel's  modification  should  therefore  be  classed  as an  electrometer. 

In  cases  where  considerable  charges  are  to  be  stiulied 
much  less  sensitive  devices  may  lie  made  to  serve  as  electro- 

scopes. A  pith  ball  hung  by  a  silken  thread,  a  rod  of  vul- 
canite or  of  sealing-wax  suspended  in  a  stirrup,  even  a  lath 

balanced  upon  a  point,  may  be  used.  See  Electricity  and 
Electeometer.  E.  L.  Nichols. 

Electrotype  [formed  from  electro-  (Gr.  fix^nrpov.  aiuber), 
useil  as  meaning  electricity,  -I-  type,  from  Gr.  tv-kos,  image, 
figure] :  the  cast  of  an  object  procured  by  the  gradual  deposi- 

tion of  a  metal  from  a  solution  by  means'of  a  current  of  elec- tricity. When  two  pieces  of  clean  platinum  are  put  into  a 
solution  of  sulphate  of  copper,  no  change  takes  place.  But  if 
an  electric  current  is  transmitted  through  the  solution  by 
means  of  these  platinum  plates,  cojiner  is  at  once  precip- 

itated upon  the  plate  which  forms  the  cathode,  the  anode 
remaining  clean.  If  the  current  be  reversed,  the  copper 
will  be  transferred  from  the  platinum  plate  on  which  it 
had  been  deposited  to  the  clean  plate.  By  thus  reversing 
the  direction  of  the  current  the  copper  may  be  sent  back- 

ward and  forward,  being  always  deposited  upon  the  negative 

pole,  or  that  surface  Ijy  which'the  electric  current  leaves  the electrolyte  or  solution  that  is  undergoing  decomposition. 
By  continuing  the  electric  currents,  and  keeping  up  the 
strength  of  the  solution  by  adding  fresh  portions  of  the  salt 
of  cojipcr,  the  metallic  film  on  the  cathode  may  be  made  of 
any  required  thickness,  and  afterward  peeled  off  the  plat- 
inuTn  surface.  The  texture  of  the  copper  deposited  varies 
with  the  liattery-power  employed  and  with  the  strength  and 
tempi'rature  of  the  solution,  and  may  be  hard,  brittle,  and 
crystalline,  or  tough  and  malleable,  according  to  tlie  man- 

agement of  the  operator,  A  current  of  low  intensity,  a 
moderately  strong  solution  of  sulphate  of  copper  acidulated 

with  sulphuric  acid,  and  a  temperature  not  below  60°,  are 
the  most  favorable  circumstances  for  obtaining  the  best  de- 

posit of  copper.  When  the  negative  pole  or  cathode  is  ir- 
regular (like  a  coin  or  medal),  instead  of  being  a  plane  sur- 

face of  |ilatinum,  an  exact  impression  of  the  device  may  be 
taken  off  on  the  precipitated  copper.  Gold  and  other  metals 
may  be  substituted  for  copper  by  proper  management,  or  if 
the  precipitated  metal  be  left  upon  the  surface  on  whi('h  it 
is  thrown  down,  gilding,  silvering,  etc.,  may  be  done  exten- 

sively and  with  fine  effect.  This  art  is  called  electro-plat- 
ing. Proficiency  in  electrotyping  or  the  galvano-plastic  art 

requires  but  little  apparatus,  and  involves  no  great  expense. 
A  medal  uuiy  be  either  cojiied  directly,  and  an  inverted  im- 

pression obtained  from  which  a  second  electrotype  can  be 
taken,  or  a  cast  of  the  metal  may  be  first  made  in  stearin  or 
plaster.  In  the  latter  operation,  which  is  the  most  generally 
used,  the  mold,  if  of  plaster,  must  be  first  soaked  in  oil, 
tallow,  or  melted  spermaceti,  so  as  to  render  it  impervious 
to  water.  It  must  then  be  made  a  conductor  of  the  current, 
and  this  is  done  by  thoroughly  lirushing  black  lead  over  the 
surface  which  is  to  be  reproduced.  In  case  the  medal  itself 
is  used,  in  order  to  prevent  the  deposition  of  copper  which 
would  take  place  upon  the  edges  and  upon  the  reverse  of  the 
medal,  those  parts  should  be  covered  with  sealing-wax,  var- 

nish, or  shellac.  The  iutroducticm  of  this  valuable  art  has 
been  ascriljed  to  different  persons.  Daniell  is  said  to  have 
been  the  first  to  notice  the  deposition  of  metallic  copper  by 
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KLKI'llAN'I' clectrieity  wliilo  working  wiUi  liis  battery:  Jacolji,  of  St. 
Petersburg,  first  iniblislicil  in  \Ki\)  ii  jirai'tical  applioatidii  of 
this  fact,  wliicli  jiulilicatioii  rallril  out  aniiounci'incnt.s  from 
Spencer  ami  .Ionian,  two  Kn;;iislnMi'n,  wlio  were  liotli  work- 

ing indepenilenliy  at  the  same  ol)ject  as  Jaeobi.  Messrs. 
Elkington,  of  Hiniiingliarn,  soon  after  applied  the  jjrocess 
to  the  gilding  anil  plating  of  goods  on  a  large  scale.  Elee- 
trotyping  has  to  some  e.xtcnt  superseded  the  old  stereotype 

process  for  nuiking  plates  for  printers'  use,  especially  for  the 
reprodu<'tion  of  engravings  and  where  large  numbers  are  to 
be  printed.  I'^ir  a  summary  of  the  various  pi-ocesses  used 
by  printers  in  the  departments  of  stereotyping  and  electro- 
t\  |)ing,  see  Stekeotypino. 

Elcctriim  Ifjat.  =  Gr.  fiKtKTpov,  amber]:  a  natural  alloy 
of  gold  and  silver,  in  the  proportion  of  two  of  gold  and  one 
of  silver.  It  is  found  in  Siberia.  Norway,  and  Calilornia, 
and  occurs  in  tabular  crystals  or  imperfect  cubes  of  a  silver- 
white  color. 

Electuary  [from  Late  Lat.  electua'rium  (also  di'cta'rium). a  deriv.  from  a  corrupted  form  of  Gr.  iK\iiKT6v,  ef.  eKKfiyfia. 
derivatives  of  ̂ fcAcfxe"'.  lick  up.  The  word  appears  in  Ital. 
lattiivitro  (under  the  intluenco  of  latte)  and  in  Germ,  as 
Latwergii] :  in  pharmacy,  a  variety  of  confectioti  thinner 
than  a  conserve,  and  composed  of  powdered  drugs  mingled 
with  honey,  sirup,  glycerin,  or  other  vehicle.  Electuaries  are 
not  now  recognized  in  the  U.  S.  and  British  pharmacopCEias. 

Elegiac  Distich:  a  couplet  consisting  of  a  dactylic  Hex- 
ameter and  a  Pentameter  (qg.  v.).  The  second  verse  repeats 

the  movement  of  the  hexameter,  as  if  reconsidering  it. 

Hence  its  reflective,  emotional  character.  Schiller's  famous 
distich  is  translated  by  Coleridge  thus: 

In  ttie  liexameter  rises  the  f<^untain's  silvery  column  ; 
In  the  pentameter  aye  falling  in  melody  back. 

The  elegiac  distich  was  the  first  step  toward  the  Strophe 
(q.  v.),  and  was  used  in  the  elegy  (eXeyeToy),  tlie  poetry  of 
subjective  reflection.  As  to  the  inventor,  the  ancients  did 
not  agree.  There  are  extant  elegies,  or  fragments  of  them, 

by  some  fifty  poets,  from  C'allinus  (730  B.  c.)  down  :  but  the 
period  specially  marked  by  elegiac  composition  closes  not 
long  after  Theognis  (540  B.  c),  of  whom  we  have  about  1,400 
verses.  This  form  of  poetry  was  much  used  in  epigrams, 
epitaphs,  etc.  The  chief  Roman  elegists  are  Catullus,  Pro- 
pertius,  Tibullus,  and  Ovid.  Milton  W.  IIlimpureys. 

Elegy  [via  Lat.  elegi'a,  from  Gr.  t&  iXey^La,  an  elegiac 
poem,  a  lament,  coUec.  plur.  of  4\eyf!ov] :  the  name  given 
by  the  ancient  Greeks  and  Romans  to  poems  of  various 
kinds,  being  applied  to  the  martial  lyrics  of  Tyrtaeus.  the 
aphorisms  of  Theognis  and  Solon,  the  melancholy  effusions 
of  Mimnermus,  and  the  erotic  j)oems  of  Ovid,  Catullus,  and 
Tibullus.  In  modern  times  the  name  is  applied  chiefly  to 
poetical  compositions  of  a  melancholy  character,  such  as 

Gray's  Eh'gij  Written  iu  a  Country  Churchyard. 
Element  [from  Lat.  dempntum;  a  constituent  or  funda- 

mental part ;  the  word  possibly  originated  in  the  names  of 
the  letters,  I.  m,  >t,  i.  e.  el-em-en-tum.  and  was  afterward  felt 
to  be  a  noun  with  the  common  sufiis  -nientum  ;  cf.  Eng. 

a  b  c's,  pron.  dbeeseez', -or  it  may  be  connected  with  Skr.  dni- 
man-,  smallest  piece] :  a  term  used  in  various  senses ;  a  first 
principle  :  a  rudiment:  a  constituent  part  of  a  compound  ; 
sometimes  the  proper  state  or  sphere  of  a  person  or  an  ani- 

mal. In  the  plural,  the  first  principles  or  rules  of  a  science 
or  art:  also  the  bread  and  wine  in  the  Eucharist.  Ancient 
philosophers  applied  this  term  to  fire,  air,  earth,  and  water, 
each  of  which,  in  their  several  systems,  was  supposed  to  be 
the  first  principle  of  all  things.  The  elements  of  the  al- 

chemists were  sulphur,  mercury,  and  salt.  As  a  modern 
scientific  term,  element  signifies  a  simple  substance,  or  one 
which  chemists  have  not  yet  decomposed. 
Elements:  in  astronomy,  the  data  required  in  order  to 

compute  the  place  of  a  planet,  satellite,  or  comet;  those  nu- 
merical quantities,  etc.,  which  are  employed  in  the  construc- 

tion of  tables  exhibiting  the  motions  of  the  moon  and  planets. 
They  comprise  the  least  mean  distances  of  the  planets  from 
the  sun,  the  eccentricity  of  their  orbits,  their  mean  motions, 
daily  and  annual,  their  nuisses,  etc. 

Ele.ments,  Chemical  :  See  Chemistry. 

Eleilli  [cf.  Fr.  elemi.  Span,  elemi,  Ital.  elemi ;  the  word  is 
of  Eastern  origin]  :  a  fragrant  resinous  substance  procured 
from  several  species  of  tr(>es  of  the  natural  order  Amyrida- 
cecB.  It  exuiles  from  incisions  niaile  in  the  bark,  is  at  first 
soft,  but  becomes  hard  and  brittle.  It  is  generally  pale 
yellow,  semi-transparent,  and  soluble  in  alcohol,  except  a 

residue  called  e/c/Hi'n.  It  is  oblaini'd  from  [he  Jcica  icica- 
rilxt,  which  grows  in  Brazil ;  from  Khrphriuin  elemiferum,  of 
Mexico;  and  from  Cimarimii  cuminuiie,  of  Manilla.  Elemi 
is  used  in  the  preparation  of  ointments  and  plasters. 

Elephant  [from  Lat.  elephantun,  or  elephits,  from  Gr. 
i\e<pai.  -avTos :  origin  obscured :  the  common  name  of  the 

members  of  the  sub-family  _£^/(7j/(a«<«rea?,  a  group  of  thick- 
skinned  mammals  of  the  order  PrubosrAdea,  distinguished 
among  living  mammals  by  the  possession  of  a  long  trunk, 
or  proboscis,  forming  a  prolongation  of  the  nose.  The  head 
is  large  and  rounded,  and,  owing  to  the  shortness  of  the 
neck,  seems  to  be  set  directly  on  the  shoulders.  The  limbs 
are  straight  and  massive,  the  ears  large,  flattened,  and  in  re- 

pose carrii^d  along  the  side  of  the  neck  ;  the  dark  wrinkled 
skin  is  nearly  naked,  hiding  sparsely  sprinkled  with  black 
hairs,  while  the  end  of  the  tail  bears  a  tuft  of  coarse  whale- 

bone-like hairs.  The  dentition  is  remarkalde.  There  are 
but  two  incisors;  these,  which  are  in  the  upper  jaw,  are  the 
successors  of  two  small  milk  incisors,  and  grow  throughout 
life  as  two  pointed,  slightly  curved  tusks.  In  many  of  the 
Asiatic  elephants,  however,  the  tusks  are  poorly  developed. 
The  tusks  consist  of  that  fine-grained,  elastic  modification 
of  dentine  termed  ivory. 

The  grinders  are  formed  of  vertical,  transverse  plates  of 
enamel,  arranged  in  comi>ressed  U-shaped  folds,  imbedded 
in  dentine,  and  having  the  hollow  of  the  U  filled  with  ce- 

ment. During  the  life  of  an  elephant  there  are  altogether 
six  molars  on  each  side  of  each  jaw,  but,  owing  to  the  pecul- 

iar mode  of  their  succession,  not  more  than  one  entire 
tooth  and  part  of  another  is  in  place  and  in  use  at  any  one 
time.  The  teeth  are  not  developed  one  below  the  other,  as 
in  mammals  generally,  liut  one  behind  the  other,  the  tooth 
in  use  moving  slowly  forward  in  the  jaw,  being  replaced  by 
the  one  which  forms  at  its  back.  The  lower  jaw  is  very 
heavy,  and  is  loosely  articulated  with  the  cranium,  being,  as 
it  were,  suspended  by  the  large  masticatory  mtiscles. 
While  the  upper  bones  of  the  legs  are  unusually  long,  the 
bones  of  the  feet  are  small  and  imbedded  in  a  mass  of 

tough  spongy  tissue,  which  forms  an  elastic  jiad  and  ren- 
ders the  step  of  these  huge  beasts  springy  and  noiseless. 

The  bones  of  the  forearm  are  crossed  one  over  the  other, 
and  there  is  no  round  ligament  (Ugamentum  teres)  running 
from  the  center  of  the  thigh  bone  to  its  socket.  The  head 
of  the  elephant  is  large,  but  this  is  not  due  to  the  size  of  the 
brain,  this  being  comparatively  small,  but  to  the  necessity 
for  providing  surface  for  the  attachment  of  the  muscles 
which  form  the  trunk,  and  for  those  which  sustain  the 
weight  and  leverage  of  the  trunk  and  tusks.  A  large  portion 
of  the  skull  is  formed  of  liony  air-cells  which  give  great  in- 

crease in  bulk,  with  but  slight  additional  weight,  and  these 
constitute  so  large  a  proportion  of  the  cranium  that  a  ball 
may — and  frequently  does — pass  entirely  through  the  head 
without  causing  death.  The  most  striking  feature  of  the 
elephant  is  the  trunk,  which,  formed  of  thousands  of  inter- 

lacing muscles  and  capable  of  the  most  varied  movements, 
compensates  for  the  shortness  of  the  neck  and  enables  the 
animal  to  reach  objects  far  above  his  head  or  lying  on  the 
ground  at  his  feet.  With  it  he  conveys  food  to  his  mouth, 
or  drinks  by  drawing  up  water  in  the  nostrils  and  discharg- 

ing it  into  his  mouth,  a  peculiar  valve-like  arrangement  pre- 
venting the  water  from  reaching  above  a  certain  point  in  the 

proboscis.  The  trunk  of  the  Asiatic  elephant  is  provided 
with  a  little  finger-like  projection,  but  the  African  species  has 
none.  In  the  ease  of  the  African  species,  which  furnishes 
the  bulk  of  the  ivory  of  commerce,  the  tusks,  although  weap- 

ons of  defense,  bid  fair  to  be  the  cause  of  its  extermination, 
from  75,000  to  100,000  animals  being  killed  annually.  As 
the  animal  grows  but  slowly,  and  as  Africa  is  being  yearly 
rendered  more  and  more  accessible,  the  end  can  not  be  very 
far  off.  Tusks  have  been  obtained  9  or  10  feet  in  length,  and 
150  lb.  in  weight,  but  such  are  rare,  the  average  weight  of 
tusks  from  Africa  now  brought  to  market  being  about  30  lb., 
that  of  tusks  from  India  much  less.  Elephants  are  polyga- 

mous, and  usually  associate  in  small  herds,  although  former- 
ly the  African  species  was  found  in  great  numbers.  The  pe- 

riod of  gestation  is  twenty-one  months,  and  the  female  brings 
forth  but  one  young  at  a  birth,  the  baby  elephant  being 

about  3  feet  high  and  from  150  to  200  lb.' in  weight.  The rate  of  growth  is  slow,  an  elephant  requiring  from  twenty 
to  thirty  years  to  attain  its  full  stature  and  full  weight,  this 

latter  varying  from  6,000  to  9.000  lb.  Its  food  is"  strictly vi'getable,  consisting  of  the  twigs  and  leaves  of  trees,  shoots 
of  young  bamboo,  grass,  and  aquatic  plants.     There  are  but 
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two  spwies  of  existing  clcpliMnls,  tlic  Asinlic  unci  the  Afri- 
can, tnese  being  tlie  sole  sui'vivors  of  a  race  that  once  ranged 

over  the  greater  portion  of  the  earth  and  whose  fossil  re- 
mains boar  testimony  t,o  former  abnndanoc.  The  Asiatic 

elephant  (Elephas  inrlicuK).  tlie  species  most  commonly 
seen,  is  distinguished  from  its  African  relative  by  a  greater 

Asiatic  elephant  {Elfphas  indictts). 

number  of  enamel  plates  in  the  grinders,  the  flatness  of  the 
forehead,  smaller  size  of  the  ears,  a  greater  number  of  folds 
in  the  trunk,  and  by  having  four  nails  on  tlie  hind  foot 
instead  of  three.  The  Asiatic  elephant  reaches  an  extreme 

height  of  10  ft.  6  in.,  or  possibly  11  feet,  but  8  ft.  6  'in.  is 
above  the  average.  The  females  are  but  little  less  in  size 
than  the  males,  but  liave  smaller  tusks  often  not  showing  at 
all.  It  inhabits  the  forest  lands  of  India,  Burma,  the 
Malay  Peninsula,  Cochin  China,  Ceylon,  Sumatra,  and  Bor- 

neo. The  Bornean  elephants  are  Ijelieved  to  be  the  descend- 
ants of  some  presented  by  the  old  East  India  Company  to 

the  Sultan  of  Sulu,  and  by  him  turned  loose  in  Borneo. 
The  African  elephant  (Elephas  or  Loxodon  nfricamig)  is 

found  in  nearly  all  the  wooded  regions  of  Africa  S.  of  the 
Sahara.  The  males  attain  a  maximum  height  of  13  feet, 
but  the  females  are  usually  decidedly  smaller  than  the 
males.  While  the  Asiatic  elephant  has  been  tamed  by  man 
since  time  immemorial,  it  has  never  been  domesticated,  it 
being  easier  to  capture  and  subjugate  wild  elephants  than 
to  breed  them  in  captivity.  Elephants  formerly  played  a 
prominent  part  in  the  wars  and  state  ceremonials  of  East 

Indian  potentates,  and  are  to-day  used  by  them  in  hunting 
tigers  and  other  game,  and  to  swell  the  pomp  and  circum- 

stance of  their  state.  They  are  used  in  tlie  British  Indian 
forestry  department,  and  in  the  East  Indian  army  for  the 
transportation  of  artillery  and  military  stores.  The  cost  of 
maintaining  an  elephant  is  considerable,  for,  in  addition  to 
the  large  amount  of  food  consumed,  each  animal  requires 
five  or  six  attendants  and  two  or  three  buffaloes  and  a  pony 
to  bring  in  fodder  from  the  forest.  In  the  teak  forests  the 
elephants  drag  and  jiile  up  the  hewn  timber,  laying  the 
heavy  beams  as  regularly  and  as  skillfully  as  men.  Ele- 

phants are  captured  liy  being  driven  into'  a  strongly  built inclosure,  wliere  they  are  secured  and  fastened  to  trees  by 
the  aid  of  tame  elephants,  and  left  until  subjugated  by 

fatigue  and  hunger.  The  capture  or  killing  of  wild  ele"- phants  is  prohibited  by  law  throughout  India,  and  in  Ceylon 
there  is  also  an  export  duty  placed  upon  them. 

Since  the  days  of  Hannibal,  when  the  Carthaginians  era- 
ployed  elephants  in  their  wars  with  Rome,  no  African  race 
has  had  the  ability  to  capture  and  train  these  huge  beasts, 
although  the  African  elephant  in  captivity  seems  to  be  quite 
as  intelligent  as  its  relative  of  India. 

Extinct  elephants  are  described  under  Mammoth  and 
Mastodon  (qq.  v.),  but  it  may  be  said  that  the  fossil  species 
seem  to  have  varied  quite  as  much  in  size  as  their  modern 
representatives,  and  that  while  their  tusks  were  larger  they 
do  not  appear  to  have  exceeded  in  bulk  the  largest  repre- 

sentatives of  the  living  species.  F.  A.  Lucas. 

Elephau'til:  an  island  of  Britisli  India:  in  the  harbor  of 
Bombay,  7  miles  from  that  city.  It  is  6  miles  in  circumfer- 

ence, and  contains  several  remarkable  ancient  cave-temples 
excavated  out  of  the  native  rock,  and  adorned  with  numer- 

ous sculptured  figures  of  the  Hindu  mythology.  The 

largest  of  these  cave-temples  is  about  133  i'eet  long,  and  is 
supported  bv  twenty-six  jjillars.  A  gigantic  stone  figure  of 117 

an  eh'pliiinl    formerly  siood  on  the  shore,  ami  from  this  the island  received  its  name. 

Klcpliiiiit  Bay:  an  inlet  of  the  Atlantic;  in  Benguela, 
Africa:  lat.  13'  14'  S.,  Ion.  12'  33'  E.  It  affords  good  an- chorage, but  no  fresh  water. 

Klcitliaiit-beetlc:  a  iiiiinc  popularly  applied  to  various 
lamellicorn  lieetles  of  the  genera  Goludhus,  Mi-yamma,  and 
Dynastcss,  either  on  account  of  their  great  size  or  from  their 
long  snout-like  projections  of  the  head.  F.  A.  L. 

El('i>liaiit-flsll :  a  name  ajjplied  to  the  southern  chima'ra 
{('n//(ir/i)/iirlius  (mtiiixHcvs)  on. account  of  the  curious  pro- longation of  the  snout,  which  suggests  a  proboscis  and  is 
somewhat  prehensile.  It  is  found  in  the  Southern  Pacific, 
especially  in  the  vicinity  of  the  Cape  of  Good  Hope,  and  is 
occasionally  eaten.  p.  A.  L. 

Elpplianti'asis  [Vtr.  ixtipmilaais.  a.  cutaneous  disease,  so 
caUed  from  the  resemlil.iiice  of  the  diseased  skin  to  the  ele- 

])liMnt"s  hide] :  the  disease  anciently  known  as  i-lephantiasis Ariibiivi.  the  elephantiasis  of  the  Arabians,  so  called  to 
distinguish  it  from  the  elephantiasis  Onecorum,  the  ele- 
liliantiasis  of  the  Greeks,  which  was  probably  identical 
with  leprosy.  Elephantiasis  is  rare  in  Europe  and  North 
America,  though  not  unknown  in  either.  It  is  endemic  in 
the  Levant  and  the  East  and  West  Indies,  whence  it  is  often 
called  Barbados  leg.  Tlie  foot  and  leg, or  sometimes  other 
parts,  become  greatly  enlarged  and  enormously  increased  in 
density  and  hardne.ss.  the  skin  assuming  a  remarkable  rough- 

ness and  usually  a  darkness  of  hue.  It  is  sometimes  caused 
by  a  small  animal  organism,  the  Filaria  sanguinis  hominis, 
which,  in  its  adult  state,  infects  the  lymphatic  vessels  or 
glands,  especially  in  the  groin,  and  by  obstructing  the  flow 
of  lymph  finally  leads  to  the  swelling  of  the  limb.  The 
prognosis  is  usually  grave,  very  few  cases  recovering,  though 
many  cases  remain  completely  stationary  after  the  disease  is 
once  established.  In  fatal  cases  suppuration  and  erysipelas 
are  the  active  symptoms.  The  treatment  is  thus  far  unsat- 

isfactory. The  use  of  iron,  iodine,  and  quinia,  with  band- 
aging, is  recommended.  Revised  by  W.  Pepper. 

Eleplian'till6:  an  island  of  the  river  Nile  :  on  the  bound- 
ary between  Egypt  and  Nubia;  opposite  Assouan  (the  an- 

cient Syene).  It  is  a  mile  long,  and  is  partly  occupied  by 
gardens  and  houses  interspersed  among  ruins  of  ancient 
temples  erected  by  the  Pharaohs.  Among  its  monuments  is 
the  Nilometer  mentioned  by  Straljo,  and  designed  to  record 
the  height  of  the  inundations  of  the  Nile.  It  was  long  an 
independent  city,  with  its  own  kings,  and  gave  to  Egypt  the 

fifth  dynasty  ;  its  modern  inhabitants  are  all  Nubian's.  See Egypt,  Ancient. 

Elephant  Seal,  or  Sea-Elepliant:  the  name  applied  to 
the  two  largest  members  of  the  hair-seal  family  (Phocida), 
partly  on  account  of  their  great  size,  but  more  from  the  fact 
that  the  adult  males  have  a  short  proboscis.  The  male 

southern  elephant  seal  (Jlan-orhintis  leoninus)  is,  when  fully 
grown,  about  16  feet  in  extreme  length,  or  20  feet  from  tip 
of  nose  to  end  of  outstretclied  IhikI  flip[iers.  The  color  is 
gray,  with  a  blackish  or  olive  cast,  darkest  above.  The 
head  is  large,  external  ears  absent.  There  are  five  nails  on 
the  fore  foot,  none  on  the  large  webbed  hind  feet,  which,  as 
in  the  other  hair  seals,  are  the  chief  organs  of  propulsion. 
The  females  are  but  one-half  or  one-third  the  bulk  of  the 
males.  The  food  of  the  animal  is  mainly  cuttlefishes.  The 
southern  elephant  seal  is  most  aliunilant  at  Kerguelen, 
Heard,  and  jiacquarie  islands  in  the  southern  seas,  where 
they  have  long  been  hunted  for  their  oil.  Their  numbers 
have  been  greatly  lessened,  and  the  profit  of  a  sea-elephant 
voyage  is  now  uncertain.  The  northern  elephant  seal  (Ma- 
crorhinus  angusiirnstris),  which  very  closely  resembles  that 
of  the  south,  w;is  once  abundant  on  the  coast  of  Lower  Cali- 

fornia, but  has  been  practically  exterminated.       F.  A.  L. 

Elephant's  Foot:  a  plant  (Testudinaria  elephant ipes) 
sometimes  called  Hottentots"  bread.  It  belongs  to  the  fam- 

ily Diuscoriacece.  having  ;i  large,  fleshy  root-stock,  abruptly 
truncated  at  the  end.  This  root-stock  is  eaten  by  the  Hot- 

tentots. It  is  covered  with  a  soft,  rough  bark,  from  which 
springs  a  climbing  stem,  bearing  the  leaves  and  flowers. 
The  same  name  is  also  given  to  a  genus  of  the  family  Com- 
positm.  the  Elephantupus,  of  which  a  few  species  are  found 
in  the  U.  S. 

Elepliant-slirew  :  a  name  applied  to  various  members  of 
the  family  JUacmseelida',  on  account  of  their  elongate  noses. 
This  group  of  insectivorous  mammals  is  peculiar  to  Africa, 
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ami  its  )ii('iiil]ors  arc  ilislinjruislied  by  Mif'ir  loiif;  liiiiii  feet 
and  jum|iiiig  iiliilities.     In  imbits  and  appfaiiinoo  they  .soino- 

-=g==.  -Hasn't -;#^      —I  >if%   "■      *- 

Elephant-shrew  iMacrutii:eUdi.'n  lijpicusi. 

wliat  rcsfnible  tlie  juniiiin<;-inifo  of  Nortli  America,  and 
are  sonietinies  locally  termed  elepliant-mice.  .!"'.  A.  L. 

Elets:  a  town  of  Russia;  government  of  Orel;  on  tiie 
Sosna;  2i0  miles  S.*i.  E.  of  Moscow  (see  ma])  of  Russia,  rcf. 
8-E).  It  has  many  factories,  and  a  large  trade  in  leather, 
grain,  and  Hour.     Pop.  (1897)  37,45i>. 

Elensi'iie:  a  genus  of  grasses  (Oramine(e),  comprising 
several  species  which  are  natives  of  India  and  other  warm 
climates,  and  are  cultivated  for  food.  Eleusine  coracana  is 

extensively  cultivated  for  its  lai'ge  farinaceous  grain  (called 
korakan  or  dagussa)  in  India,  China,  .lapan,  and  throughout 
Africa.  The  Eleusinii  indica  is  naturalized  about  dooryards, 
etc.,  in  the  U.  8. 

Eleiisiii'ia,  or  Elensinian  Mysteries:  an  annual  festi- 
val celebrated  in  ancient  Greece  in  honor  of  Demeter  (Ceres) 

and  Persephone  (Proserpine).  The  worship  of  Demeter  orig- 
inally took  place  at  Eleusis  only,  but  after  the  conquest  of 

that  city  by  the  Athenians  feasts  were  celebrated  in  her 
honor  in  various  Grecian  cities.  The  origin  of  these  mys- 

teries is  uncertain,  but  the  popular  tradition  was  that  Deme- 
ter herself,  while  searching  for  her  daughter  Persephone, 

came  to  Attica,  where  she  taught  the  inhabitants  the  use  of 
corn  and  instituted  the  mysteries,  Tlie  festival  consisted  of 
the  greater  and  the  lesser  mysteries.  The  lesser  feast  was 
held  in  the  s[)ring  at  Agrae,  on  the  Ilissus.  and  was  only  a 
preparation  for  the  real  or  greater  mysteries.  The  latter 
took  place  in  October.  On  the  first  day,  called  ir/vpiiis  (the 
assembling),  the  mysta; — i,  e.  those  who  had  lieen  ini- 

tiated in  the  lesser  Eleusinia — assembled  at  Athens.  On 
the  second  they  walked  to  the  sea  in  procession  and  were 
purified.  The  third  day  appears  to  have  been  a  day  of  fast- 

ing, and,  according  to  some  authorities,  sacrifices  of  fish  and 
cakes  of  barley  from  the  Karian  plain  were  offered.  On  the 
fourth  day  the  procession  of  the  sacred  basket  (Kd\a9os 
KaBoSos)  took  place.  This  basket  contained  pomegranates 
anil  poppy-seeds,  and  was  drawn  on  a  cart  by  oxen,  and 
followed  by  women  bearing  mystic  cases.  The  fifth  day 
appears  to  have  been  known  as  the  torch-day,  and  prob- 

ably symljolized  the  search  of  Demeter  for  Persephone. 
The  mystie  walked  with  torches  to  the  temple  of  Demeter 
at  Eleusis,  where  they  seem  to  have  remained  all  night. 
The  sixth  day,  calleil  lakchos,  from  a  son  of  Demeter,  was 
the  most  solemn  of  all.  A  decorated  statue  of  lakchos  was 
carried  from  Athens  to  Eleusis,  where  the  votaries  again 

passed  the  niglit  and  wei'e  initiated  into  the  last  mysteries. 
Under  an  awful  oath  of  secrecy  they  were  admitted  into  the 
inner  sanctuary,  where  they  were  allowed  to  see  the  sacred 
things,  after  which  they  were  called  epoptie — i.  e.  watch- 

ers. On  the  seventh  day  they  returned  to  Athens  witli 
jests  and  music,  resting  at  the  bridge  over  the  Cephisus. 
where  they  ridiculed  all  who  passed.  The  eighth  day  is 
supposed  to  have  been  added  tcj  the  original  innnber,  so  that 
those  might  be  initiated  who  hail  been  unable  to  attend  on 
the  sixth  day.  On  the  ninth  and  last  day  two  vessels  filled 
with  wine  or  water  were  emptied — one  toward  the  east,  the 
otiier  toward  the  west — by  the  priests,  who  at  the  same  time 
uttered  some  mystical  words.  Besides  these  ceremonies 
there  were  several  others,  of  which  the  Eleusinian  games, 
supposed  to  have  taken  ]ilace  on  thi'  seventh  day,  and  to 
have  been  the  most  ancient  in  Greece,  were  the  chief.  The 

Emperor  Theodosius  suppressed  the  festival.     Nothing  cer- 

tain is  known  respecting  the  doctrine.s  revealed  to  the  ini- 
tiated, but  they  are  suppo.seil  to  have  contained  comforting 

assurances  with  regard  to  a  future  state.  Distinctions  of 
class  wcrc!  aliolished  at  the  Elc'usinia,  and  with  this  view  Ly- 

curgus  i'orliade  any  wonnm  to  riihf  in  the  procession  in'a chariot,  under  ])enalty  of  a  heavy  fine.  See  Hermann,  Lehr- 
hiic/i  i/ftr  (/oflcsdienntlir/ir'ii  Alfi-rliiiner  der  Oriechen;  F5r.s- 
ler,  Di'r  Hdiit  mid  din  Ruclckehr  dt-r  PerHeplione;  Haggen- 
machcr.  Die  ElciiHiiiiHchtn  Mythrien;  (J rote,  History  of 
(Jrfece,  part  i.,  chap.  i. 

Eleu'sis  (in  Or.  'EKevcris.  or  'EKfva-h) :  an  ancient  and 
ccdebrated  city  of  Grei-ce;  situated  in  Attica,  near  the  north- 

ern shore  of  the  Gulf  of  Salamis;  about  12  miles  N.  W.  of 
Athens.  It  was  the  chief  seat  of  the  worsliip  of  Demeter 
(Ceres),  who  had  here  a  large  temple,  and  wdiose  mystic 
rites,  called  Eleusi.nia  (ij.v.),  were  performed  annually  with 
great  i)om|).  The  site  of  Eleusis  w^as  near  the  modern  vil- 

lage of  Levsina.     .See  Wordsworth,  Greecf  (1853), 

Elcii'thcra  :  one  of  the  Bahama  Islands  {q.  v.). 

Eleiithc'ria  [from  Gr.  4\(veepos.  free]  :  a  national  festival 
of  the  ancient  Greeks,  instituted  in  479  B.  c.  to  commemo- 

rate their  deliverance  from  the  Persian  armies  which  had  in- 
vaded Greece.  It  was  celebrated  annually  at  Plataea  in  th& 

early  part  of  autumn. 

Elevation  [from  Lat.  eleva'tio:  p.  out  -^  leva're,  lighten^ raise] :  the  act  of  raising  to  a  higher  level  or  place  ;  the  act 
of  exalting  in  rank;  altitude;  height  above  the  surface; 
sometimes  exaltaticju  of  mind  or  style;  a  hill  or  elevated 
ground.  In  engineering  and  architecture,  a  geometrical 
representation  of  a  building  or  other  object,  as  if  projected 
(see  Geometry,  Descriptive)  upon  a  vertical  plane  by  per- 

pendicular lines  drawn  through  its  defining  lines  or  pomt-s. 
It  is  generally  a  projection  of  the  exterior,  therein  differ- 

ing from  a  section  which  shows  the  interior,  or  a  part,  as  if 
cut  through. 

Elevation  in  astronomy  is  the  angular  height  or  the  alti- 
tude of  a  celestial  object  above  the  horizon,  measured  by 

the  arc  of  a  vertical  circle  passing  through  it  and  the  zeniths 
Thus  the  elevation  of  the  pole  denotes  the  arc  of  the  merid- 

ian intercepted  between  the  pole  and  the  horizon,  and  is 
always  equal  to  the  latitude  of  the  observer.  The  greatest 
elevation  of  a  star  occurs  when  that  star  is  on  the  meridian. 

Elevation  in  gunnery  is  the  inclination  of  the  axis  of  the 
cannon  or  gun  above  the  object  aimed  at,  in  order  to  coun- 

teract the  effect  which  the  force  of  gravity  causes.  It  va- 
ries with  the  range. 

Elevation  of  the  Host  (in  Lat.  eleva'tio  hoa'tice) :  in  th& Roman  Catholic  ritual  of  the  mass,  the  lifting  up  of  the 
elements  after  consecration  for  the  adoration  of  the  people. 
It  forms  one  of  the  most  solemn  and  impressive  features  of 
the  whole  Roman  Catholic  liturgy. 

Elevators,  or  Lifts :  machines  for  lifting  passengers  or 

freight,  consisting  essentially  of  a  car  which  is  raised  by- 
ropes  or  is  pushed  up  by  a  ram  from  below,  power  being 
applied  to  the  ropes  or  ram,  the  car  being  maintained  in 
lateral  position  by  rails  of  wood  or  metal,  upon  which  it 

moves.  The  term"  is  usually  applied  to  machines  of  which the  vehicles  move  in  a  vertical  direction.  Elevators  of 
crude  form  have  been  known  and  used  since  the  earliest 

times,  being  propelled  by  man,  animal,  and  water  power, 
but  have  been  applied  extensively  to  buildings  only  since 
about  the  year  1850. 

Elevators  are  classified  as  hand,  power  or  belt,  steam,  hy- 
draulic, and  electric  elevators.  Hand  eleratnrs.  as  the  name 

implies,  are  worked  by  hand-power.  Power  elevators  are 
those  in  which  the  ropes  supporting  the  car  are  wound  upon 
drums,  revolved  by  gearing  and  pulleys  driven  by  belts,  and 

are  applied  to  factories  where  [jower  is  distributed  by  shaft- 
ing. Steam  elevators  are  those  in  which  the  ropes  are 

wound  on  drums  revolved  by  steam-engines,  the  engines 

forming  part  of  the  machine',  and  are  used  principally  in mines,  blast  furnaces,  and  warehouses. 
Ht/draulic  elevators  are  of  two  principal  forms,  the  ram 

type"  much  used  in  Europe,  and  the  suspended  type.  The ram  elevator,  which  was  first  used  extensively  by  JI,  Leon 
Edoux,  of  Paris,  France,  consists  of  a  cylinder,  usually  sunk 

in  the  earth,  containing  a  ram,  on  top  o"f  which  is  placed  the cage.  When  water  pressure  is  admitted  to  the  cylinder,  the 
ram  is  forccil  upward,  pushing  the  car  above  it ;  when  the 
pressure  is  relieved,  the  car  and  plunger  descend  by  their 
own  weight.  In  the  suspended  type  the  cables  are  carried 
over  sheaves  at  the  top  of  the  building,  and  thence  down  and. 
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around  iilterniitely  fixed  ami  movnble  sheaves,  the  movable 
sheaves  being  attached  by  roils  to  a  piston  moving  in  tlie 
cylinder,  the  arrangement  being  simply  the  reverse  of  a 
tackle.  When  water-pressnre  is  admitted  to  the  cylinder, 
the  fixed  and  movable  sheaves  are  iorced  apart,  taking 
up  on  the  cables  and  lifting  the  car.  When  the  jiressure  is 
relieved,  the  car  descends  by  its  unbalanced  weight,  drawing 
the  sheaves  together.  The  cylinder  is  usually  placed  in  a 
vertical  position,  but  is  sometimes  placed  horizontally.  In 
towns  possessing  high-pressure  water-service,  the  cylinders 
are  connected  directly  with  the  water-mains,  the  water  be- 

ing discharged  after  use  into  the  sewers.  In  some  instances 
elevators  are  operated  directly  from  artesian  wells.  In 
towns  where  the  city  water-pressure  is  insufficient,  pressure 
is  obtained  by  pumping  water  into  storage  tanks  on  top  of 
the  iiiiililing ;  and  where  the  height  is  insufficient,  additional 
head  is  obtained  by  using  closed  tanks  partially  filled  with 
compressed  air.  Where  water  is  specially  pumped,  it  may 
be  used  over  again  indefinitely,  the  only  loss  being  by  leak- 

age and  evaporation.  Electric  elevators  are  essentially  the 
same  in  construction  as  steam  elevators,  electric  motors 
being  substituted  for  the  engines  and  winding  the  cables  on 
drums  in  the  same  manner. 

The  movement  of  an  elevator  is  controlled  from  the  car 
by  means  of  an  operating  rope  connecting  with  the  motive 
machinery,  the  control  being  effected  in  power  elevators  by 
a  belt  shifter,  and  in  steam  and  hydraulic  by  a  valve  which 
reverses  the  direction  of  the  steam  or  water,  or  cuts  them 
off  entirely.  In  electric  elevators  the  current  is  reversed 
or  cut  off  by  a  switch.  The  operating  rope  is  usually  moved 
directly  by  hand,  but  is  sometimes  moved  indirectly  through 
the  medium  of  a  lever  or  hand  wheel. 

Safety  devices  are  applied  to  elevators  to  prevent  over- 
running the  limits  of  travel,  falling  in  case  of  rupture  of 

the  cables,  or  descending  at  dangerous  speed. 
Overrunning  is  prevented  by  stop  balls  on  the  operat- 

ing rope,  which  are  operated  by  the  car  itself  in  the 
event  of  neglect  of  the  conductor.  The  winding  drums  of 
steam  and  electric  elevators,  and  the  pistons  of  hydraulic 
elevators,  also  automatically  close  the  operating  valve  when 
the  proper  length  of  travel  has  been  completed.  Falling  is 
prevented  by  grips  which  act  upon  the  strips  guiding  the 
car,  and  whicli  are  thrown  into  action  by  springs  or  levers, 
actuated  by  the  breaking  of  one  or  more  of  the  cables. 
Descending  at  dangerous  speed  is  prevented  by  ball  govern- 

ors, placed  at  top  of  the  shaft  or  on  the  car,  so  adjusted  as 
to  operate  the  safety-grips  whenever  the  car  attains  an 
undue  velocity.  A  great  variety  of  safety-grips  are  in  use  ; 
those  most  employed  consist  of  wedges  which  squeeze  the 
guide  strips,  or  toothed  dogs  which  cut  into  the  strips,  the 
guide  strips  being  made  of  wood. 
Among  the  most  notable  elevators  are  the  steam  ele- 

vator in  the  Washington  monument,  at  Washington,  D.  C, 
which  has  a  travel  of  500  feet ;  the  hydraulic  elevatf>rs  in 
the  Eiffel  Tower,  having  a  travel  of  420  feet,  and  lifting 
.50  persons  at  a  speed  of  400  feet  per  minute :  and  the  three 
Otis  hydraulic  elevators  in  the  terminal  station  of  the 

North  Hudson  County  Railway  C'ompany,  at  Weehawken, 
N.  J.,  having  a  travel  of  148  feet  each,  capable  of  lifting  140 
persons  at  a  speed  of  300  feet  per  minute. 

Thomas  E.  Brown,  Jr. 

Elf:.  [0.  Eng.  «//  :  Germ.  Alp.  ghost,  sprite ;  cl  Alp- 
drucken,  nightmare  ;  the  word  is  probably  closely  connected 

with  the  Skr.  rbht'i-.  a  name  applied  to  three  deities  or  genii of  artistic  handiwork  in  Vedic  mythology]  :  one  of  a  class  of 
imaginary  beings  who  figured  pron\inently  in  the  mythol- 

ogy of  Northwestern  Europe,  Germany  in  particular ;  as 
good  or  bad  elves  their  exploits  gave  rise  to  a  great  number 
of  marvelous  tales.  Fairies  take  the  place  of  elves  in  Celtic 
legends,  and  are  in  general  rei)reseiited  as  beneficent. 

Elgin,  elgin :  a  royal  burgh  of  Scotland ;  capital  of 
County  Moray  or  Elginshire ;  on  the  river  Lossie ;  Smiles 
from  the  sea  and  118  miles  N.  of  E<linburgh,  with  which  it 
is  connected  liy  a  railway  (see  map  of  Scotland,  ref.  6-11). 
It  is  beautifully  situated  in  a  fi'rtile  valley,  and  has  ten 
churches,  a  hospital.  an<l  an  institution  for  the  education  of 
orphans,  endowed  with  £70,01)0  by  Gen.  Andrew  Anderson. 
Elgin  has  the  ruins  of  a  cathedral  founded  in  1234,  the  most 
extensive  and  beautiful  of  ancient  Scottish  remains ;  also 
the  ruins  of  a  castle  which  was  the  residence  of  the  Earls  of 
Moray.     Fop.  (1891)  7,7!«). 

Elgin,  erjin  :  city  and  railway  center;  Kane  co..  111.  (for 
location  of  county,  see  map  of  Illinois,  ref.  3-F) :  situated 

on  Fox  river,  and  on  the  Cli.,  .Mil.  and  St.  I'.,  Ch.  and  X.  W., 
and  E.,  .1.  and  E.  railways;  86  miles  W.  by  N.  from  Chica- 

go. It  has  an  excellent  academy,  fine  schools,  the  Norlhern 
insane  Asylum,  which  cost  .$ 7oO,000,  great  water-power,  and 
more  than  forty  manufacluring  concerns;  anu)ng  them  the 
National  watch-factory,  one  of  the  largest  in  i\n;  world,  em- 

ploying 3,200  skilli'd  (jperalois,  and  large  milk-condensing 
factories.  Elgin  is  also  one  of  the  great  dairy  centers  (jf  llie 
U.  S.  Fop.  (1880)  8,787;  (1890)  17,823  ;  (1891)  school  census, 
20.200.  Editor  ok  "  Courihr." 

Elgin,  elgin,  .IaiMES  Brl:ce,  Eighth  Earl  of:  statesman; 
b.  in  London,  .July  20,  1811 ;  eilucatcd  at  Oxford;  in  1841 
succeeded  his  father,  Thomas  Bruce,  in  the  earldom,  which 
was  a  Scottish  peerage,  and  did  not  admit  him  into  the 
House  of  Lords.  As  governor  of  Jamaica  he  improved  the 
condition  of  the  Negroes  who  had  been  emancipated  during 
the  administration  of  his  predecessor,  Lord  Jletcalfe,  at  the 
same  time  earning  the  respect  and  confidence  nf  the  plant- 

ers. His  administration  of  the  office  of  Governor-tieneral 
of  Canada,  to  which  he  was  appointed  in  1846,  was  even 
more  successful.  He  followed  the  policy  marked  out  by  his 
uncle.  Lord  Durham,  the  friend  of  Canadian  self-govern- 

ment, holding  the  position  of  a  mediator  between  parties 
governed  in  accordance  with  constitutional  principles.  He 
was  created  a  peer  of  the  United  Kingdom  in  1H49,  and  in 
1854  was  offered  a  seat  in  the  cabinet  as  Chancellor  of  the 
Duchy  of  Lancaster,  which  he  declined.  He  was  sent  on  a 
mission  to  China  in  1857,  and  negotiated  the  treaty  of  Tient- 

sin (1858),  guaranteeing  protection  to  Christians,  permitting 
the  residence  of  foreign  ambassadors,  opening  the  country 

to  travelers  with  passports,  and  granting  imjiortant  com- 
mercial privileges.  He  afterward  went  to  Jajian,  where  he 

negotiated  the  treaty  of  Yedo.  In  1859  he  was  Fostmaster- 
General.  and  in  1861  was  ajipointed  Governor-txeneral  of 
India,  where  his  administration  was  marked  by  a  faithful 

adherence  to  Canning's  policy  in  conciliating  the  feudatories of  the  British  Government.  D.  at  Dhurmsala,  India,  Nov. 
30, 1863,  and  was  succeeded  in  the  earldom  by  his  son  Victor 
Alexander  Bruce  (b.  1849).  who  was  ajipointed  Viceroy  of 
India  in  Oct.,  1893.  See  Walrond,  Letters  and  Journals  of 
Lord  Elgin  (1872),  and  Ttie  Friend  of  India  (1862-63). 

Elgin,  Thomas  Bruce,  Seventh  Earl  of:  diplomat:  b.  in 
Scotland,  July  20. 1766.  He  obtained  the  rank  of  general  in 
the  army,  and  was  sent  as  envoy  extraoixlinary  to  Berlin  in 
1795.  In  1799  he  was  appointed  ambassador  to  Consfanfi- 

nople.  He  exriended  a  large  sum  of  money  (aljout  4.'74.000) in  the  removal  of  statues,  bas-reliefs,  and  otlier  remains  of 
ancient  art  from  the  Fai'thonon  ami  Acropolis  of  Athens  to 
England.     See  Elgin  Marbles.     D.  Nov.  14,  1841. 

Elgin  Marbles:  a  collection  of  Greek  sculptures  in  the 
British  Museum,  London.  These  were  taken  to  England 
from  Greece  by  Thomas  Bruce,  seventh  Earl  of  Elgin,  who 
was  British  anibassadcjr  at  Constantinople  from  1799  to 
1803.-  He  obtained  a  firman  from  the  Turkish  Government 
allowing  him  to  ]>ut  up  scaffolding  around  the  Farthenon 
at  Athens,  to  make  casts  and  drawings,  and  even  to  re- 

move scidptured  or  inscribed  stones.  L'nder  this  permit  he 
stripped  the  Farthenon  of  many  of  the  metopes  of  the  miter 
frieze  (that  of  the  entalilature),  all  the  ]3ediment  sculptures 
that  were  in  fair  condition,  and  the  greater  part  of  the  cella 

frieze  in  low  relief.  The  temple  had  been  shattei-ed  l:iy  an 
exjilosion  a  century  before  (see  Acropolis  and  Parthenon), 

but  the  two  ends'  were  comparatively  little  injured  until 
Loril  Elgin's  workmen  wrenched  the  blocks  of  marble 
a|)art.  The  result  is  that  the  liuilding  is  now  almost  en- 

tirely in  ruins,  and  while  a  few  slabs  of  the  inner  frieze  and 
a  number  of  the  metopes  remain  in  the  building,  all  the 
pecliment-sculptures,  the  best  of  the  metojies,  and  by  far  the 
larger  part  of  the  cella  frieze  form  part  of  the  Elgin  marbles. 

The  Elgin  marliles  were  partly  exhil)ited  in  London  by 
their  owner,  and  were  purchased  by  the  nation  in  1816  at  a 
price  less  than  half  as  great  as  their  cost  to  him.  They  are 
arranged  in  the  Elgin  room  in  the  British  Museum.  The 
slalis  of  the  cella  frieze  are  let  into  the  wall  and  covered 
with  glass  to  preserve  them  from  the  injurious  effects  of 
the  London  atmosphere.  The  statues  and  groups  from  the 
pediments  are  arranged  on  tables.  Fifteen  metopes  are  let 
into  one  of  the  walls,  casts  of  others  are  shown,  but  no  more 
of  the  originals  are  in  the  collection. 

A  full  account  of  the  removal,  transportation,  and  pur- 
chasi'  is  to  be  found  in  Michaelis's  Ancient  Marliles  in  Oreai 
Britain,  Ellis's  Eli/iu  Marbles,  and  Edwards's  Lives  nf  the 
Founders   of  tlie  British   Museum.     The   more   important 
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sculptures  arc  dcscribeil  and  figured  in  Michaelis's  Der  Par- 
ilmnon.  and  many  of  t Ik-mi  also  in  works  on  Greek  sculpt  ure, 
for  which  see  Sculpture.  Kusskll  Sturgis. 

Klafinshire.  <'alled  also  Moray:  a  county  of  Scotland; 
lioiiiidcd  N.  l)y  the  German  Ocean,  K.  by  BanfTshire.  S.  by 
Inverness,  and  W,  by  Nairn.  Area,  483  sq.  miles.  The  cli- 

mate is  null!  and  dry,  and  the  soil  open,  sandy,  and  {grav- 
elly; very  fertile  in  the  northern  part.  The  chief  agrieul- 

tural  products  are  wheat,  oats,  and  other  kinds  of  srainj  the 
county  was  formerly  called  the  granary  of  Scotland.  The 
chief  articles  of  export  arecattle,  salmon,  grain,  and  timber; 
there  are  also  some  woolen-mills.  Together  with  Nairnshii-e, 
it  sends  one  nieraber  to  rarliament.  Chief  town,  Elgin. 
Pop.  (1891)  43.448. 

Eli  (Sept.  'H\():  high  priest  at  the  temple  of  Shiloh  when 
the  ark  of  the  covenant  was  in  the  tabernacle  at  that  place 
(1  Sam.  i.  3,  9),  and  civil  judge  of  Israel  for  at  least  twenty 
years.  In  his  old  age  his  sons,  Ilojilini  and  Phinehas,  whom 
he  had  invested  with  authority,  profaned  the  sanctuary  and 
received  from  him  only  a  feeble  rebuke.  In  consequence 
judgments  were  pronounced  against  his  house  liy  Samuel,  who, 
as  a  child,  had  ministered  to  the  Lord  before  Eli.  Several 

years  after  this  Israel  was  defeated  in  battle  by  the  Philis- 
tines, Hophni  and  Phinehas  were  slain,  and  the  ark  of  (iod, 

which  they  had  taken  to  the  field,  was  captured  (1  Sam.  iv.). 
A  messenger  from  the  army  brought  the  fatal  news  to  tlie 
aged  high  priest,  who,  on  hearing  that  the  ark  was  taken, 
fell  from  his  seat  and  died. 

Elia :  See  Lamb,  Charlks. 

Elias,  fJ-leeaas,  Domingo:  Peruvian  statesman;  b.  in  Tea, 
180.5 ;  educated  in  Europe.  He  was  a  prominent  agricul- 

turist and  statesman,  acting  president  for  a  short  time  in 
1844,  and  was  otherwise  prominent  in  Peruvian  politics. 
D.  at  Lima  in  18GT. 

Eli'as  Levl'ta :  a  Jewish  rabbi :  b.  at  Xeustadt,  near  Nu- 
remberg, Feb.  8,  1473.  He  taught  Hebrew  at  Rome  and 

Venice,  was  distinguished  as  a  grammarian,  and  published 
numerous  works,  among  which  are  a  Hebrew  Grammar,  a 
Chaldaic,  Talmxidic,  and  Rabbinical  Lexicon,  and  Mas- 
Kiirah,  containing  critical  notes  on  the  text  of  the  Bible. 
Among  his  pupils  were  Sebastian  Miinster  (who  translated 
several  of  his  works  into  Latin),  Fr.  Buxtorf.  Cardinal  Egidio, 
of  Viterbo  (in  whose  house  he  lived  for  many  years,  and 
whom  he  aided  in  unraveling  the  enigmas  of  the  Cabala), 
Dr.  Eek,  and  others.  He  was  neither  a  deep  nor  an  original 
spirit,  but  he  was  learned  and  sound.  He  remained  a  Jew, 
although  so  much  with  Christians.  He  first  popularized  the 
views  that  the  canon  of  the  Old  Testament  was  formed  by 
Ezra  and  the  great  synagogue,  and  in  the  face  of  the  cur- 

rent Jewish  theory  denied  that  the  Hebrew  vowel-points 
were  earlier  than  the  Talmudists.     D.  in  Venice  in  1549. 

Elie  de  Beaumont,  alee'df-bomoii',  Jean  Baptiste  Ar- 
MAND  Louis  Leonce  :  geologist;  b.  at  Canon,  Calvados, 
France,  Sept.  25,  1798.  He  was  educated  in  the  Polytechnic 
School,  and  became  Professor  of  Geology  in  the  College 
of  Prance  in  1832,  chief  engineer  of  mines  in  1833.  and  a 
member  of  the  Institute  in  1835.  Among  his  works  are 
Carte  geologique,  de  la  France  (2d  ed.  1855),  and  Notices  sur 
les  systhnes  des  montagnes  (1852),  in  which  he  gave  his 
theories  on  the  elevation  of  mountain-ranges.  He  succeeded 
Arago  as  perpetual  secretary  of  the  Academy  of  Sciences  in 
1853.    D.  in  Canon,  Sept.  21,  1874. 

Elijah  [Heb.  'Elijahu,  for  whom  Jehovah  is  God:  Gr. 
'HA/os] :  a  Hebrew  prophet  concerning  whose  ancestry  the 
Scriptures  are  silent.  The  chief  events  in  his  life,  as  related 
in  the  first  and  second  books  of  Kings,  were  his  prediction 
of  the  great  drouth  which  afflicted  Israel ;  the  confounding 
and  destruction  of  the  priests  of  Baal ;  his  persecution  by 
Jezebel ;  his  prediction  of  the  violent  deaths  of  Aliab,  Jeze- 

bel, and  their  son  Ahaziah ;  his  appointment  of  Elisha  to 
succeed  him  in  the  prophetic  ofBce;  and  his  own  translation 
in  a  chariot  of  tire. 

E'lim  [Heb.,  stout  trees] :  the  second  station  mentioned 
in  the  march  of  the  Israelites  after  crossing  the  Red  Sea 
(Ex.  XV.  27).  It  has  been  identitied  with  Ghurundel,  about 
halfway  between  Suez  and  Sinai. 

Elio,  a'le"e-o,  Francisco  Javier:  general;  b.  at  Pam- 
plona, Spain,  Mar.  4,  1767;  entered  the  army  in  1785.  In 

1805  he  was  sent  to  the  Kio  de  la  Plata  with  re-enforce- 
ments against  the  English ;  was  appointed  commandant- 

general  of  tlie  Banda  Oriental ;  forced  the  English  to  give 

up  Montevideo  (Sept.  9,  1807),  and  was  mmle  governor  of 
that  city;  relurneu  to  .Spain  in  1810,  and  was  appointed 
viceroy  of  Buenos  Ayres;  but  he  was  oiijiosed  Vjy  the  junta 
and  people.  (For  events  of  the  period,  sec  Uruguay.)  Gen. 
Elio  returned  to  .Spain  in  1811,  and  as  commamler  of  tlie 

Spanish  troops  in  Catalonia  and  Vah'ncia  won  brilliant  vic- 
tories over  the  French  in  1812-13.  He  was  made  governor 

and  captain-general  of  Murcia  and  Valencia  soon  after  the 
restoration  of  Ferdinand  VII. ;  in  1820  he  was  imprisone<l 
by  the  revolutionists;  atcused  of  instigating  an  armed  at- 

tempt to  liberate  himself,  he  was  condemned  by  a  court 
martial,  and  executed  at  Valencia,  Sept.  4,  1822. 

Herbert  H.  Smith. 

Eliot,  Andrew,  I).  B. :  b.  in  Boston,  Mass.,  Dec.  28, 1718; 
a  descendant  of  Andrew  Elliott,  of  .Somersetshire,  England, 
who  settled  at  Beverly,  Ma.ss.,  about  1683.  He  graduated 
at  Harvard  in  1737,  and  became  associate  pastor  of  the  New 
Xorth  church,  Boston,  Mass.,  in  1742.  and  sole  pastor  in 
1750.  He  took  an  active  interest  in  the  conversion  of  the 
Indians,  and  in  defending  the  Congregational  polity  against 
the  attacks  of  the  Episcopalians.  In  1773  he  declined  an 
election  to  the  [iresidency  of  Harvard  College.  D.  in  Bos- 

ton, Sei)t.  13,  1778. 
Eliot,  Charles  William,  LL.D.:  president  of  Harvard 

University:  h.  in  Boston,  Mass.,  Mar.  20,  1834;  educated  at 
Boston  Public  Latin  School;  A.  B.,  Harvard,  1853;  tutor  in 
mathematics  at  Harvard  1854-58;  assistant  Professor  of 
Mathematics  and  Chemistry  1858-61 ;  of  Chemistry  1861-63 ; 
Professor  of  Chemistry  in  the  Ma.ssachusetts  Institute  of 
Technology  1865-69:  president  of  Han-ard  since  1869;  au- 

thor (with  F.  II.  Storer)  of  Manual  of  Inorganic  Chemistry 
(1866);  Manual  of  Qualitative  Chemical  Analysis  (1869). 

President  Eliot's  chief  writings  since  his  election  to  the  pres- 
idency of  Harvard  have  been  his  annual  reports ;  these  have 

ranked  among  the  most  valuable  contributions  to  the  litera- 
ture of  higher  education.  His  influence  has  been  widely 

felt,  and  has  strongly  promoted  progress  in  university  meth- 
ods and  management.  C.  H.  T. 

Eliot,  George  :  pseudonym  of  Mary  Ann  (or  Marian) 
Evans,  an  English  novelist :  b.  at  Arbury  farm,  in  Warwick- 

shire, England,  Nov.  22,  1819.  She  remained  under  the 
parental  roof,  first  at  Griflf,  on  the  same  estate,  afterward  at 
Coventry,  until  1849.  Her  father,  a  man  of  considerable 
business  ability,  was  agent  of  the  estate  on  which  Arbury 
farm  was  situated,  and  aftenvard  also  of  Lord  Aylesford, 
Lord  Lifford.  and  others.  His  children  were  well  educated 
and  strictly  trained,  but  Mary  Ann  very  early  exhibited  great 
independence  of  character,  and  in  1841  abandoned  the  beliefs 
in  wliich  she  had  been  reared,  choosing  a  spiritual  path  of 
her  own.  In  1846  she  published  anonymously  a  translation 

of  Strauss's  Life  of  Jesns,  which  in  1854  was  followed  by  a 
translation  of  Feuerhach's  Essence  of  Chrisliaiiity.  After 
the  death  of  her  father,  in  1849,  she  resided  for  one  year  at 
Geneva,  and  then  settled  in  London  as  assistant  editor  of 

the  Westminster  i?e('/f«',  to  which  she  contributed  a  great 
number  of  remarkable  articles.  She  enjoyed  the  intimate 
friendship  of  all  the  most  advanced  thinkers  of  her  day,  and 
in  1854  she  formed  a  union  with  George  Henry  Lewes 

(g.  v.).  which  wa.s  somewhat  embaiTassing,  as  Mr.  Lewes,  who 
had  separated  from  Mi's.  Lewes,  but  was  not  divorced  from 
her,  was  unable  to  make  Miss  Evans  his  lawful  wife.  Other- 

wise the  union  was  a  happy  one,  and  it  was  Mr.  Lewes  who 
first  gave  her  the  idea  of  attempting  a  work  of  fiction.  In 
1858  Scores  of  Clerical  Life  appeared,  and  was  immediately 
recognized  as  the  product  of  a  great  and  original  power.  It 
was  followed  by  Adam  Bede  (1859),  which  was  a  still  greater 
success,  and  bv  Tlie  Mill  on  the  Floss  (\%^Q) ;  Silas  Marner 
(1861):  Romola  (1863);  Felix  Holt  (1866);  Middlemarch 
(1871-72) ;  Daniel  Deronda  (1878) ;  The  Impressions  of 
Tlieophrastus  Such  (1879).  She  published,  also,  a  drama. 
The  Spanish  Gypsy  (1868),  and  the  poems  Agatha,  The 
Legend  of  Jubal,  and  Armgart  (1869).  After  the  death  of 
Mr.  Lewes,  in  1878.  she  manied  John  Walter  Cross,  who 
published  an  elaborate  and  very  interesting  biography  of 

her,  George  Flint's  Life  as  Related  in  her  Letters  and 
Journals  (1885-86).  She  died  at  Chevne  Walk,  Chelsea, 
Dec.  23,  1880. 

Eliot,  John:  "the  apostle  to  the  Indians";  b.  in  Eng- 
land ;  baptized  at  Widford,  Hertfordshire,  Aug.  5,  1604,  He 

was  educated  at  Cambridge,  removed  to  Boston,  JIass.,  in 

1631,  and  in  16:'>3  began  his  connection  with  the  church  at 
Hoxbury  which  he  held  at  his  death.  He  acquired  the  lan- 

guage of  the  Indians,  and  from  1646  he  devoted  himself  to 
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improving  their  condition  and  converting  tlioni  to  Chris- 
tianity. He  traveled  extensively  ainonir  them,  enduring 

great  privations  and  passing  through  many  dangers.  He 
succeeded  in  acquiring  great  influence  over  them,  and  many 
of  them  embraced  the  Christian  faith.  He  translated  the 

Hible  into  the  Indian  tongue  (16G1-C3),  pulilislied  an  Indian 
grammar  (1666),  and  a  number  of  other  works,  mostly  re- 

lating to  his  missionary  labors.  U.  in  lloxbury,  Mass.,  May 
21,  1690.     See  his  Life  by  Convers  Francis  (Boston,  1836). 

Eliot,  Sir  John  :  statesman:  b.  at  Port  Eliot,  Cornwall, 
England,  A]ir.  20,  1593 ;  traveled  abroad  in  his  youth  and 
met  Villiers,  afterward  Duke  of  Buckingham,  whose  friendship 
and  patronage  procured  his  official  advancement.  Enter- 

ing the  Parliament  of  1634  the  devoted  adherent  of  the 
duke,  he  supported  with  zeal  his  warlike  policy  toward  Spain, 
but  being  a  staunch  upholder  of  parliamentary  privilege 
against  royal  encroachment  he  w;is  soon  driven  into  opposi- 

tion by  the  duke's  haughty  assertion  of  the  king's  prerog- 
atives and  became  as  bitter  in  his  antagonism  as  he  had 

been  zealous  in  his  partisanship.  He  pressed  with  force  and 

ability  the  proceedings  that  ended  in  Buckingham's  ini- 
peaclunent,  and  at  the  trial  (1636)  he  displayed  his  excep- 

tional gifts  as  an  orator  in  a  masterly  speech,  denouncing 
the  minister.  For  this  he  was  imprisoned  in  the  Tower 
(May  11-19). 

For  the  next  few  years  Eliot  was  the  central  figure  of  the 
opposition  to  arbitrary  government,  and  the  persistent  advo- 

cate of  the  principle  of  ministerial  responsibility.  Too 
radical  for  the  other  leaders,  who  deprecated  the  passion 
that  he  showed,  he  nevertheless  found  them  following  his 
policy  in  the  end.  In  the  Parliament  of  1638  ho  denounced 

the  king's  arbitrary  taxation,  and  was  instrumental  in  car- 
rying through  the  famous  petition  of  right.  In  1639,  when 

the  king  ordered  the  House  to  adjourn  and  the  indignation 
of  the  members  broke  out  in  a  scene  of  wild  disorder,  it  was 
Eliot  who  held  the  Speaker  in  his  chair,  while  with  locked 
doors  and  amid  noisy  summoning  from  without  the  Commons 
passed  his  resolutions  vindicating  parliamentary  rights. 

"  None  have  gone  about  to  break  parliaments,"  said  he  on 
this  occasion,  "but  in  the  end  parliaments  have  broken 
them."  Eliot's  boldness  again  cost  him  his  liberty.  With 
eight  others  he  was  thrown  into  the  Tower  (Mar.  4,  1639), 
and  his  steadfast  refusal  to  acknowledge  hiuiself  in  the 
wrong  caused  his  detention  there  till  his  death,  Nov.  27, 
1633.  Among  his  writings  are  Tlie  Monarchij  of  3Ian 
(1879) ;  An  Apnlogtj  far  Socrates  (1881) ;  and  Negotium  Pos- 
terorum  (1881).  P.  M.  Colby. 

Eliot,  Samuel,  LL.  D.  :  historian  :  b.  in  Boston,  Mass., 
Dee.  33,  1831  ;  graduated  at  Harvard  in  1839.  Having 
visited  Rome  and  traveled  in  Europe,  he  projected  a  His- 

tory of  Libertij,  a  part  of  which  he  published  in  1849,  two 
volumes,  entitled  The  Liberty  of  Rome.  T/ie  Earty  Cliris- 
tians  (3  vols.,  1858)  is  the  second  part  of  the  same  work. 
Among  his  other  writings  is  a  Ifanual  of  United  Slates 
History  from  U92  to  1850  (1856).  He  was  presi.lent  of 
Trinity  College,  Hartford,  in  1860-64;  lecturer  at  Harvard 
College  1870-73 ;  superintendent  of  Boston  public  schools 
1878-80 ;  became  a  member  of  the  Boston  school  com- 

mittee in  1885 ;  and  has  been  connected  with  various  char- 
ital)le  institutions. 

E'lis  (in  «r.'H\is;  Fr.  tlide):  a  small  state  of  ancient 
Greece  in  the  northwestern  part  of  the  Peloponnesus ; 
hounded  N.  by  Achaia,  E.  by  Arcadia,  S.  by  IMessenia,  and 
W.  by  the  Ionian  Sea.  It  is  intersected  by  the  rivers  Al- 
pheus  (now  Houphia)  and  Peneus  (Gastuni).  The  surfiiee  is 
diversified  by  hills  and  fertile  plains  and  vallevs.  Elis  was 
divided  into  three  districts — Hollow  Elis,  Pisatis,  and  Tri- 
phylia.  The  chief  towns  were  EUs,  Cyllene,  Pylos.  and 
Olympia.  The  Olympic  games,  the  greatest  national  fes- 

tival of  the  Greeks,  were  celebrated  at  Olympia.  Elis  forms 
with  Achaia  a  nomarchy  of  the  modern  kingdom  of  Greece ; 
area,  1,901  sq.  miles  ;  pop.  (1896)  336,351. 

Elis :  city  of  ancient  Greece ;  the  capital  of  the  state  of 
the  same  name;  situated  on  the  river  Peneus,  about  10 
miles  from  its  mouth.  It  is  mentioned  as  a  town  of  the 
Epeii  by  Homer  (Iliad,  ii.).  Its  acropolis  Wiis  on  a  hill 
n<.'arly  500  feet  high.  The  city  contained  several  fine  tem- 

ples, a  theater,  and  the  largest  gymnasium  in  Greece.  All 
thi>  athletes  who  contended  at  the  Olympic  games  were  re- 

quired to  undergo  one  month's  previous  training  in  this  gym- nasium. When  Pansanias  visited  Elis  (about  175  a.  d.)  it  was 
one  of  the  most  splendid  and  populous  cities  of  Greece.  The 
site  is  occupied  by  the  modern  Paleopoli  or  Kaloscopi. 

Elisse'llS  (in  Armenian  Egislie);  Armenian  historian  and 
theologian  of  the  fiflh  century  ;  educalerl  by  Saliab  and 
Mesrob;  entered  the  service  ot  the  Armenian  jirinccVartan, 
and  was  his  private  secretary  during  the  rebidlion  against 
the  Persians;  was  afterward  elected  bishop  of  the  Aniadu- 
nians,  and  was  present  at  the  great  national  synod  of  Arda- 
shad  in  450.  His  principal  work  is  a  history  of  the  Persian 
persecution,  when  Yzdegerd  II.  actually  attempted  to  ex- 

tinguish Christianity  in  Aruu'uia,  Tlie' History  of  Vartan and  the  Battle  of  the  Armenia/is.  Ih^  narrates  these  events 
as  an  eyewitness,  and  all  official  sources  of  information  were 
at  his  disposal.  The  book  was  first  jirinted  in  Constantino- 

ple (1764) ;  the  best  edition  of  it  is  that  of  Venice  (1852).  It 
was  translated  into  English  by  C.  P.  Neumann  (London, 
1830).  Elisieus  also  wrote  commentaries  on  various  books 
of  the  Old  Testament,  sermons,  etc..  of  which  a  collected 
edition  appeared  in  Venice  (1838).    I),  in  480. 

Eli'sha:  a  Hebrew  prophet,  called  to  the  prophetic  of- 
fice by  Elijah,  receiving  his  mantle  when  he  was  taken  up 

into  heaven;  was  recognized  by  the  other  pro]ihets  as  their 
spiritual  head,  and  enjoyed  gi-eat  respect  from  the  people  of 
Israel  throughout  his  whole  life.  His  histoiy  is  told  in  the 
second  book  of  Kings,  and  his  death  is  commonlv  fixed  at 
840  B.  c.  . 

Eli'sors  [0.  Fr.  elisonr.  deriv.  of  elire  (Mod.  Fr.  elire)  < 
Lat.  eli'gere,  choose] :  in  law,  persons  (two  in  number) 
named  by  the  court  to  return  a  jury  when  the  sheriff  and 

coroners  are  incompetent.  Aga'inst  their  return  no  chal- 
lenge can  be  taken  to  the  array  of  juroi's,  though  there  may 

be  a  challenge  to  individual  jurors  or  to  the  polls. 

Elizabeth  :  city  and  railway  center ;  capital  of  Union  co., 
N.  .1.  (for  location,  see  map  of  New  Jersey,  ref.  3-D);  situ- 

ated on  Staten  Island  Sound  and  on  I'jlizabeth  river,  14  miles 
from  New  York.  It  has  many  churches,  among  them  one 
which  cost  .foOO.OOO  (R.  C),  an  orphan  asylum,  an  exten- 

sive establishment  for  making  sewing-machines,  ship-yards, 
pump-factory,  oil-refineries,  a  large  brick-yard,  several  foun- 

dries, etc.  The  census  of  the  U.  S.  for  1890  shows  187  manu- 
facturing establishments,  with  a  capital  of  $7,770,703,  giving 

employment  to  6.533  persons,  at  an  annual  wage  of  |3,703,- 
731.  The  cost  of  materials  was  14,490,353;  the  value  of 
product  !{;10,446.864.  Elizabetli  contains  the  residences  of 
many  New  York  business  men,  has  several  parks,  and  is 
surrounded  by  a  rich  fanning  country.  Elizabethtown,  as 
it  was  originally  called,  was  settled  in  1665,  and  was  the 
capital  of  New  .Jersey  until  1790.  Pop.  (1880)  38,239  ;  (1890) 

37,764 ;  (1895)  43,834.  Editor  of  "  Leader." 
Elizabeth  :  boroiigh ;  Allegheny  co..  Pa.  (for  location  of 

county,  see  map  of  Pennsylvania,  ref.  5-B) ;  situated  on 
railway  and  on  the  Monongahela  river,  22  miles  S.  E.  of 
Pittsburg.  It  is  an  important  shiijping-point  for  coal,  and  is 
also  engaged  in  boat-building  and  agriculture.  Pop.  (1880) 
1,810;  (1890)  1,804. 

Elizabeth  :  Queen  of  England,  and  the  last  sovereign  of 
the  house  of  Tudor  :  b.  at  Greenwich,  Sept.  7,  1533.  She 
was  a  daughter  of  Henry  VIII.  and  Anne  Boleyn.  Her 
childhood  was  passed  in  comparative  retirement,  and  she 

was  educated  by  persons  who  favored  the  Reformed  re- 
ligion. She  learned  the  Latin,  Greek,  French,  and  Italian 

languages  of  the  famous  Roger  Ascham.  In  1554  she  was 
confined  in  the  Tower  by  order  of  Queen  Mary,  who  be- 

lieved her  to  be  implicated  in  Wyatt's  rebellion,  and  re- 
garded her  with  jealousy  because  she  was  the  favorite  of 

the  Protestant  party.  Elizabeth  narrowly  escaped  death, 
for  some  of  the  bishops  and  courtiers  advised  Mary  to  order 
her  execution.  After  she  had  passed  several  months  in 
the  'Tower,  she  was  removed  to  Woodstock,  and  appeased 
Mary  by  professing  to  be  a  Roman  Catholic. 
Oh  the  death  of  Queen  Mary  (Nov.  17,  1558)  Elizabeth 

ascended  the  throne,  and  the  majority  cf  the  people  re- 

joiced at  her  accession.  She  appointed  William  Cecil  Sec- 
retary of  State,  and  Nicholas  Bacon  keeper  of  the  great 

seal.  She  retained  several  Roman  Catholics  in  her  privy 
council,  but  she  refused  to  hear  mass  in  the  royal  chapel. 
The  Protestants  were  the  majority  in  the  Parliament  which 
met  in  1559,  abolished  the  mass,  adopted  the  Thirty-nine 
Articles  as  the  religion  of  the  state,  and  reeopnized  the 
queen  as  the  head  of  the  Church.  She  declined  an  offer  of 
marriage  made  to  her  by  Philip  II.  of  Spain.  Her  foreign 
policy  was  pacific.  She  waged  no  war  for  conquest,  but  to 
promote  the  stability  of  her  throne  she  aided  the  Protestant 
insurgents  in  Scotland,  France,  and  the  Netherlands  with 
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money  and  troops.  In  ISGJi  tlie  Parliament,  anxious  that 
she  should  have  an  heir,  entreated  her  to  uuirry,  but  she  re- 

turned an  evasive  answer,  and  would  neitiier  lU'cept  the 
liand  of  any  of  liiu-  suitors  nor  dix'ide  in  favor  of  any 
claiinant  of"  the  tlirone.  Anion};  lier  suitors  were  the 
FriMU'li  DuUe  of  Aiijcju.  tlie  Archduiie  Charles  of  Austria, 
and  Uoliert  Dudley,  Karl  of  Leieester,  who  was  for  many 
years  her  chief  favorite.  William  Cei^il,  Lord  I{urleif,di,  was 
her  Prime  Minister  and  most  trusted  advisci-  during  the 
great-('r  part  of  her  reign,  the  jirosperity  of  which  was 
largely  duo  to  his  prudenee  and  indueuee. 

Mary  Qnei'U  of  Seots,  fleeing  fnnu  her  rebellious  subjects, 
took  refuge  in  lOiigland  in  lofis,  and  was  detained  as  a  pris- 

oner by  Elizabeth."  The  lalli-r  regarded  JIary  lus  a  danger- ous rival,  because  the  English  Cat  holies  wished  to  raise  her 
to  the  throne  of  England,  and  formed  several  [ilots  and  con- 

spiracies for  that  objecfe  (See  Mary  Stuart.)  Jlary  was 
beheaded  Feb.  8,  1587.  Philip  II.  of  Spain  had  long  medi- 

tated a  hostile  enterprise  against  Queen  Kli/.abeth,  wlio  had 
offended  him  by  aiding  his  revolted  Dutch  suhjei'ts  and  by 

persecuting  the"  English  Catholics.  For  the  invasion  of 
England  he  fitted  out  the  Invincible  Armada,  whic'h  con- 

sisted of  about  130  vessels,  with  ovi\r  19,000  soldiers,  and 
sailed  in  May,  1588.  A  violent  storm  dispersed  the  Spanish 
ships,  many  of  which  were  wrecked,  and  the  rest  wore  en- 
countcreil  by  the  English  fleet,  mostly  consisting  of  small 
but  excellently  equipped  vessels,  under  Admiral  Howard, 
and  thorougliiy  beaten,  Aug.  8,  1588.  The  disastrous  fail- 

ure of  this  ex[ieditiun  did  not  terminale  hostilities  between 
England  and  Spain.  An  English  fleet  took  Cadiz  in  1596. 
After  the  Earl  of  Leicester  died  (1588)  the  Earl  of  Essex  was 

the  queen's  favorite  courtier.  The  Puritans  were  severely 
persecuted  in  the  latter  part  of  her  reign.  She  died  Mar. 
34,  1603,  and  was  succeeded  by  .Tames  VI.  of  Scotland,  who 
became  Jaraes  I.  of  England.  Her  reign  was  one  of  the 
most  prosperous  and  glorious  in  English  history.  The 
Elizabethan  age  was  almost  unequaled  in  literature,  and 
was  illustrated  Ijy  the  genius  of  Shakspeare,  Spenser,  Bacon, 
Sidney,  and  Raleigh. 

Authorities. — Proude,  History  of  England  (vols.  vii.  to 
xii.) ;  Green,  Hisfory  of  fhe  Enijlish  People  ;  Camden,  His- 

tory of  Queen  Elizabeth  (1635);  Dr.  Thomas  Birch,  Memoirs 
of  the  Reign  of  Queen  Elizaljeth  (1754) ;  also  Jlotley,  Tlie 
itise  of  the  Dutch  Repuljtic  and  History  of  tJie  United 
Netherlands.  Revised  by  C.  K.  Adams. 

Elizabeth,  Saint,  of  Hungary:  a  daughter  of  Andrei*  II., 
King  of  Hungary ;  b.  at  Prosburg  in  1307.  She  became  in 
1331  the  wife  of  Louis,  landgrave  of  Thuringia,  who  died  in 
1337  at  Otranto,  on  a  crusade  to  the  Holy  Land.  His  eldest 
brother  Henry  seized  his  possessions,  and  banished  his  widow 
and  children.  The  knights  of  Thuringia  restored  her  son 
Herman  to  the  throne,  and  Elizabeth  received  as  a  dower 
the  city  of  Marburg,  where  she  retired  with  her  daughters, 
and  spent  the  remainder  of  her  life  in  what  became  one  con- 

tinued penance.  D.  Nov.  19,  1331.  Says  Mrs.  Jameson, 

"  Of  all  the  glorified — victims  must  I  call  them,  or  mar- 
tyrs?— of  that  terrible  but  poetical  fanaticism  of  the  thir- 

teenth century,  she  was  one  of  the  most  remarkable  ;  and  of 

the  sacred  legends  of  the  Middle  Ages  hei's  is  one  of  the  most 
interesting  and  most  instructive."  See  Charles  de  Jlonta- 
lembert.  Vie  de  S.  Elizabeth  de  Hongrie  (1836),  which  has 

been  translated  into  English ;  also  Charles  Kiugsley's  Saint's Tragedy. 

Eliz'abethan  Architecture:  a  term  applied  to  the  style 
which  prevailed  in  England  after  the  decline  of  the  Gothic, 
maiidy  during  the  reigns  of  Elizabeth  and  James  I.  It  re- 

sulted from  tlie  introiluction  of  Renaissance  or  classic  forms 
from  Germany  and  Holland  during  the  reigns  of  Henry 
VIII.  and  Elizabeth ;  and,  while  it  retained  the  muUioned 
and  traceried  windows  and  bays,  the  hood-moldings  and 
parapets  of  the  preceding  Tudor  style,  it  employed  many 
classic  details  and  a  somewlial  monotonous  style  of  surface- 
carving  derived  from  Holland  and  Germany.  It  ajipears 
chiefly  in  domestic  architecture,  and  was  succeeded  by  the 
Jacobean,  in  which  the  Gothic  details  wholly  disappeared. 

A.  i).  F.  Hamlin. 

Elizabeth,  Cape :  See  Cape  Elizabeth. 
Elizabeth  City  :  town;  capital  of  Pasquotank  co.,  N.  C. 

(for  location  of  county,  see  map  of  North  Carolina,  ref. 
2-J);  situated  on  railway  and  on  the  Pasquotank  river,  46 
miles  S.  of  Norfolk,  Va.  It  is  the  center  of  an  agricultural 
district  producing  chiefly  grain  and  cotton,  and  has  Creecy 
Park,  a  State  normal  school,  steam  grist-mills  and  saw- 

mills, a  cotton-factory,  shingle-factories,  and  planing-mill ; 
also  a  line  harbor,  safe  and  suflicienlly  deep  for  large  ves- 
.sels.  Pop.  (1880)  2,315;  (1890)  3,351  ;  (1893)  with  suburbs, 
6,000.  Euitoe  "  Economist  and  Falcon." 

Elizabcth^rad.  or  Jelissawefgrad  :  town  of  Russia; 
government  of  Klu-rsiin  ;  100  miles  N.  E.  of  Odessa  (see  map 
of  Russia,  ref.  9-('j.  It  has  an  imjiorlant  trade  and  is  a  great market  for  horses.     Pop.  (1897)  61,S41. 

Elizabcthinc  Nuns  :  a  congregation  of  monastic  women 
in  the  Roman  Catholic  Church,  belonging  to  the  third  order 
of  St.  Francis.  The  name  Elizabethines  was  at  first  applied 
to  voluntary  assot-i.-itions  of  women  who  imitated  the  zeal  of 
St.  Elizabeth  of  Hungary,  without  taking  monastic  vows 
or  retiring  from  the  worlcl.  But  from  the  tradition  that 
St.  Elizabeth  belonged  to  the  third  order  of  St.  Francis,  the 
name  is  sometimes  given  to  Fraiici.scan  nuns.  It  is  probable, 
howevei,  that  the  Franciscan  nuns  of  the  third  order  were 
not  established  till  139.5. 

Elizabeth  Islands:  a  group  of  sixteen  small  islands  be- 
longing to  Dukes  CO..  JIa.ss.,  lying  between  Vineyard  Sound 

aii(l  Buzzard's  Bay.  Since  1864  they  have  constituted  the 
township  of  Gosnold.  The  largest  of  the  islands  in  the  order 
of  their  size  are  Naushon,  Nashawena,  Pasque,  Cutty- 

hunk,  Nonamesset,  I'ncatena,  and  Penikese.  Cuttyhunk 
was  the  scat  of  Bartholomew  Gosnold's  first  colony  in  "'  Vir- 

ginia," f<junded  in  1603.  but  abandoned  the  same  year  on account  of  troubles  of  the  colonists  with  each  other  and  with 
the  Indians.  The  islands  are  a  favorite  resort  for  fishing 
anil  yachting,  and  were  formerly  much  more  thickly  in- 

habited.    Pop.  (1880)  153;  (1890) 'l35;  (1895)  140. 
Elizabeth  Petrov'na:  Empress  of  Russia;  b.  in  Dec. 

1709;  daughter  of  Peter  the  Great  and  Catherine  I.  She 
was  dissolute  in  morals,  and  appears  to  have  been  unambi- 

tious, as  she  made  little  effort  to  obtain  the  throne.  Ivan,  an 

infant,  was  proclaimed  emperor  in  1740,  Init  the  French  sur- 
geon Lestocq  and  other  partisans  of  Elizabeth  conspired 

against  Ivan  with  success,  and  she  became  empress  in  1741. 
As  an  ally  of  Austria  and  France  she  waged  war  against 

Frederick  the  Great  in  the  Seven  Years'  war.  Her  army 
gained  a  victory  at  Kuner.sdorf,  and  entered  BerUn  in  1760. 
She  had  several  children  by  Count  Rasumovski,  who  was 
first  her  servant,  subsequently  her  chamberlain,  and  was  at 
length  secretly  married  to  her.  D.  Jan.  5,  1763,  and  was 
succeeded  by  her  nephew,  Peter  III. 

Elizabeth  Stuart:  Queen  of  Bohemia ;  daughter  of  Jaraes 
I.  of  England  ;  b.  in  the  palace  of  Falkland,  Scotland,  Aug. 
19,  1596.  She  was  married  in  1613  to  Frederick  V.,  elector 
palatine,  who  was  chosen  King  of  Bohemia  in  1619  by  the 
Protestant  party.  She  is  said  to  have  been  beautiful,  and  is 
considered  a  heroine.  Her  husband  was  defeated  in  battle 
in  1630,  and  she  passed  the  remainder  of  her  life  in  exile  and 
adversity.  She  was  the  mother  of  thirteen  children,  includ- 

ing the  "famous  Prince  Rupert.  D.  in  England,  Feb.  13, 1662.  George  I.  of  England  was  her  grandson.  See  her 

Life  in  Jlrs.  Everett  Green's  Lives  of  the  Princesses  of  Eng- land (1851). 

Elizabeth'i>ol,  or  Jelissawetpol' :  a  government  of Transcaucasia,  Asiatic  Russia:  liounded  N.  by  Tiflis,  E.  by 
Baku,  S.  by  Persia,  and  W.  by  Eriyan ;  area,  17,038  sq. 

miles.  The  government  consists  in  the  west  of  high  moun- 
tains, while  the  east  is  more  level.  It  is  drained  by  the  Kur 

and  numerous  other  small  streams.  Chief  town,  Elizabeth- 
pol.     Pop.  (1897)  888,954. 

Elizabethpol :  city;  capital  of  the  government  of  the 
same  name;  90  miles  S.  E.  of  Tifiis  (see  map  of  Russia,  ref. 
13-G).  It  has  a  numlier  of  churches,  mosques,  and  fruit- 
gardens.     Silkworms  are  raised  here.     Pop.  (1897)  33,033. 

Elizabethtown:  eitv  and  railway  junction:  capital  ot 
Hardin  Co.,  Kv.  (for  location  of  county,  see  map  of  Kentucky, 

ref.  3-F) ;  43  miles  S.  by  W.  from  Louisville.  It  has  various 
manufactures,  and  is  an  agricultural  center.  Pop.  (1880) 
2,526;  (1890)  3.260. 

Elizabethtown :  borough ;  Lancaster  co..  Pa.  (for  loca- 
tion of  county,  see  map  of  Pennsylvania,  ref.  6-H) ;  situated 

on  railway.  18  miles  W.  N.  W.  of  Lancaster  and  18  miles  E. 

S.  E.  of  liarrisburg.  It  has  a  farming-implement  manufac- 
tory, a  machine-shop,  and  a  flouring-mill.  Pop,  (1880)  980; 

(1890)  1,318. 

Elk  [O.  Fng.  elch,  eolh.  though  h  <ch  remains  unex- 
plained :  M.  H.  Germ,  elch  <  O.  H.  Germ,  elahu ;  the  word 

lias  been  displaced  in  Mod.  Germ,  by  Elen,  Elenthier,  a  Baltic 
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71 loan-word,  cf.  Lith.  efiiia] :  the  popuhir  name  <>f  a  species  of 
deer  (Alces  mac/iHs)  found  in  tlie  northern  parts  of  Europe, 
Asia,  and  North  Aracriea..  It  is  one  of  the  largest  imimals 
■of  the  deer  family  or  Cen'idii\  is  about  6  feet  IukIi,  and 

Elk  or  moose. 

sometimes  weighs  1.300  lb.  It  has  a  short,  compact  body 
raised  on  long  stilt-like  legs,  a  short,  thick  neck,  and  a  large, 
narrow  head  nearly  3  feet  long.  The  neck  is  covered  with  a 
«hort  thick  mane.  The  antlers  of  the  full-grown  elk  are 
flattened,  dis|>hiying  a  broad  blade  with  numerous  snags  on 
each  horn.  The  tail  is  only  4  or  5  inches  long.  The  color 
of  its  hair  is  brownish  black.  Elks  can  run  with  great  speed. 
They  frequent  marshy  districts  and  swampy  forests,  feeding 
on  lichens,  leaves,  and  branches  of  trees.  Their  flesh  is 
esteemeil  for  food. 

The  true  American  elk,  commonly  called  the  moose,  is 
found  from  Jlaine  westward  to  British  Columbia.  It  is 
much  hunted  for  its  flesh  and  skin  in  winter,  when  the  frozen 

crust  of  the  snow,  not  strong  enough  to  bear  tlie  animal's 
weight,  seriously  impedes  its  progress,  its  great  speed  at 
other  times  making  its  capture  difficult.  When  brought  to 
bay,  a  blow  with  its  fore  foot  or  horns  is  a  serious  matter  for 
the  huntsman.  It  is  the  largest  known  animal  of  the  deer 
family  now  existing. 

The  beast  generally  known  in  North  America  as  the  elk  is 
the  wapiti  (Cervus  canadensis),  an  animal  nearly  as  large  as 
the  moose,  once  found  as  far  east  as  Pennsylvania  but  now 
restricted  to  the  northwest.  It  goes  in  large  herds,  and  is 
hunted  for  its  flesh,  and  especially  for  its  skin,  which  is 
highly  prized.  Several  other  large  species  of  deer  (as  in 
Ceylon)  or  of  antelope  (as  in  South  Africa)  are  known  locally 
as  elks.  The  true  elks  have  a  broad  hairy  nmzzle,  with  a 
bald  spot  between  the  nostrils,  horns  large  and  palmated, 
with  no  basal  snag ;  true  deer  have  a  basal  snag,  and  more 
or  less  rounded  horns ;  the  uuizzle  is  bare  and  moist.  See 
Deer.  Revised  by  P.  A.  Lucas. 

El  Khar^ell,  el-kaar'gp  :  a  town  of  Upper  Egypt,  capital 
■of  the  Great  Oasis;  lat.  35°  38'  N.,  Ion.  30"  40  E.  Here  are 
ruins,  chiefly  Macedonian  and  Roman,  including  a  temple, 
And  an  ancient  necropolis.  El  Khargeh  is  also  the  name 
of  the  Great  Oasis  itself,  which  is  80  miles  long  and  10 
miles  broad,  and  was  anciently  still  larger.  It  abounds  in 
acacia  and  douni-palm  trees,  and  has  warm  and  cold  springs 
and  a  stream  of  water ;  rice  is  liere  cultivated.  See  Oases, 
Libyan. 

Elkhart :  city  and  railway  center ;  Elkhart  co..  Ind.  (for 
location  of  county,  see  map  of  Indiana,  ref.  3-E) ;  situated  at 
the  confluence  of  the  St.  Joseph  and  Elkhart  rivers,  100  miles 
E.  of  Chicago.  It  has  fine  churches  and  schools,  locomotive 
repair-shops  of  the  L.  S.  and  M.  S.  Railway,  carriage-factories, 
paper-mills,  starch-mills,  nnmufactories  of  printing-presses 
and  musical  instruments,  water- works,  electric  lights,  elec- 

tric street  railway,  etc.  It  is  chiefly  a  manufacturing  town, 
and  has  several  building  and  loan  associations.  Pop.  (1880) 
6,953;  (1890)11,360;  (1893)  estimated,  13,000. 

Editor  op  "  Review." 

Elklioi'ii:  a  river  of  Nebraska;  rises  in  the  northeastern 
part  of  the  State,  flows  nearly  southeastward  through  the 
counties  of  Madison,  Stanton,  Cuming.  Dodge,  and  Douglas, 
and  enters  the  Platte  in  the  western  part  of  Sarpy  County. 
Length  estimated  at  350  miles. 

Elkliorn  :  village;  capital  of  Walworth  co..  Wis.  (for  lo- 
cation, see  map  of  Wisconsin,  ref.  7-E) ;  on  Chi.,  Jlilwaukee 

and  St.  Paul  R.  R.,  65  miles  N.  W.  from  Chicago,  111.,  and 

45  miles  S.  W.  from  .Milwaukee.  It  has  a  fiuc!  Union  school 

building,  a  beautil'ul  park,  comprising  6  acres  of  larger  oak- 
trees,  and  manufactures  of  butter  and  cheese,  wagons,  car- 

riages, wood-saws,  bi'ick  and  tile,  treadpowers,  windmills, 
etc.  It  is  situated  iu  one  of  the  richest  farming  districts  in 
the  State.     Pop.  (1880)  1,133;  (1800)  1.447:  (1895)  1,738. 

Editor  of  "  Independent." 
Elkiii.  William  Lewis:  astronomer:  I),  in  New  Orleans, 

La..  Apr.  39,  1855;  took  the  degree  of  Ph.  I),  in  astronomy 
under  Wimiecke  at  the  University  of  Strassburg  in  1881 ; 
soon  after  went  to  the  Cape  of  Good  Hope,  wliere  he  was  for 
a  time  the  coadjutor  of  Dr.  David  Gill  at  the  Royal  Ob- 

servatory. Returning  to  the  U.  S.  he  became  astronomer  at 
the  observatory  of  Yale  College,  where  he  has  since  devoted 
himself  to  work  of  the  highest  precision  with  the  helioraeter. 
His  principal  subjects  of  research  have  been  the  paralla.xes 
of  the  fixeil  stars  and  of  the  sun.  the  satellites  of  Jupiter 
and  Saturn  and  the  Pleiades.  s.  Newcomb. 

Elk,  Irish:  a  large,  extinct  deer,  Megacerns  gigantfus, 
whose  remains  are  found  in  the  Pleistocene  of  Northwestern 
Europe,  and  are  particularly  abundant  and  well  preserved 
in  the  jjeat-bogs  of  Ireland.  It  attained  a  height  of  6  feet 
at  the  withers.  The  antlers,  which  stand  at  right  angles  to 
the  cranium,  are  flattened  and  palmate;  thev  are  usually 
about  6  or  7  feet  from  tip  to  tip.  but  specimens  11  feet 
across  are  known.  Although  popularly  termed  elk.  this  ex- 

tinct deer  is  the  sole  representative  of  a  distinct  division  of 
the  deer  family,  and  has  no  near  living  allies.        F.  A.  L. 

Elk  Kiver:  a  river  of  West  Virginia:  flows  nearly  west- 
ward through  Braxton  and  Clay  Counties,  and  enters  the 

Great  Kanawha  at  Charleston.     Length,  nearly  150  miles. 

Elk  River:  village;  capital  of  Sherburne  co..  Minn,  (for 
location  of  county,  see  ma]i  of  Minnesota,  ref.  8-E) :  situated 
on  the  Mississippi  river,  and  the  Great  Northern  and  N.  Pa- 

cific R.  Rs.,  38  miles  N.  W.  of  St.  Paul ;  in  a  farming  region. 
It  has  a  large  brick  school-house  and  various  manufactories. 

Pop.  (1880)' 035;  (1890)  679;  (1895)  795. 
Elktou  :  town;  cajiital  of  Todd  co.,  Ky.  (for  location  of 

county,  see  map  of  Kentucky,  ref.  5-E) ;  on  the  Louisville 
and  Na.shville  Railroad  ;  30  iniles  E.  S.  E.  of  Hopkinsville. 
It  is  in  an  agricnltur.d  and  tobacco-growing  region,  and  has 
several  churclies,  pul)lic  schools,  and  two  weekly  newspa- 

pers.    Pop.  (1880)  874;  (1890)  1,158. 

Ell  [0.  Eng.  eln :  0.  Norse  oln :  0.  H.  Germ,  elina,  Mod. 
Germ.  File  :  Goth,  ateitui,  with  fundamental  meaning  fore- 

arm ;  cf.  Lat.  ulna,  Gr.  iA.t'i/7),  Skr.  aratn'i-.  elbow] :  a  meas- 
ure of  length  adopted  from  the  length  of  a  nuan's  forearm. The  English  ell  is  3  ft.  9  in.,  and  the  Flemish  is  equal  to  37 

inches,  or  three-quarters  of  a  yard. 

Ellag:io  Acid  [Fr.  dlagique,  by  transposition  oigalle.  gall- 
nut]  :  a  constituent  of  certain  animal  concretions,  as  the 
bezoar-stones  of  the  antelope  :  also  produced  by  the  decom- 

position of  gallic  acid. 

Ellen boroilgh.  Edward  Law,  Lord:  lawyer;  b.  in  Cum- 
berland, England,  Nov.  16.  1750.  He  was  engaged  in  1785 

as  tlie  leading  counsel  for  the  defense  in  the  trial  of  War- 
ren Hastings,  for  whinn  he  pleaded  with  success.  Though 

he  liegan  his  political  career  as  a  Whig,  he  was,  like  many 
others,  driven  into  the  Tory  ranks  by  the  fears  which  the 
French  Revolution  excited.  He  became  attorney-general 

in  1801,  and  lord  chief  justice  of  the  king's  bench  in  1803. 
In  the  same  year  he  was  created  Baron  Ellenborough.  D. 

Dec.  13,  1818." Elleiiboroug:h.  Edward  Law.  Earl  of:  statesman;  son 
of  Baron  Ellenborough;  b.  Sept.  8.  1790.  and  succeeded  his 
father  as  baron  in  1818.  He  was  Lord  Privy  Seal  in  1838- 
39,  and  gained  distinction  as  an  orator  in  the  House  of  Lords. 
In  1841  he  was  appointed  Governor-General  of  India,  where 
his  brilliant  but  rash  administration  provoked  the  severest 
criticism.  He  was  recalled  in  1844  by  the  East  India  Com- 

pany, and  then  received  the  title  of  earl  and  viscount.  He 
was  First  Lord  of  the  Admiralty  in  1846  for  a  short  time  in 
the  cabinet  of  Peel.  On  the  formation  of  a  new  Tory  minis- 

try in  P'eb..  1858.  he  be<'ame  president  of  the  board  of  con- 
trol. One  of  his  dispatches,  censuring  Viscount  Canning  for 

his  conduct  in  India.  otTended  the  public,  and  he  had  to  re- 
sign in  1858.  In  1853  he  had  outlined  a  home  constitution 

for  the  Government  of  India,  and  when  the  transference  of 

authority  to  the  crown  followed  under  Lord  Stanley's  presi- 
dency, EUenborough's  plan  was  carried  out  in  all  essential 

point^s.   D.  at  Soutliam  Hall,  near  Cheltenham,  Dec.  33, 1871. 
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By  his  dcalli  flic  ciirliloin  became  extinct,  and  the  barony 
reverted  to  liis  nephew. 

EllciislmrK-li :  city;  capital  of  Kittitas  co..  Wash,  (for 
local  ion  of  county,  .'^ce  map  of  Washington,  ref.  fi-F);  situ- 

ated on  YaUima  river  and  on  the  Northern  I^aeifie  Uailroad, 
l;j!)  miles  E.  S.  !<;.  of  .Seattle.  It  has  six  chun'hes,  Stale  nor- 

mal school  and  lino  public  schools,  and  is  chielly  engaged  in 
ayricuhure.  stock-raising,  and  mining.  Pop.  (1H!)0)  2,76B; 

(IS'ja)  estimated,  3,200.  Eihtor  OF  "  C'AprrAL." 
EVlenville:  village;  Ulster  co.,  N.  Y.  (for  locatiim  of 

countv,  see  map  of  New  York.  ref.  7-J) ;  on  railway  and  on 
the  Delaware  and  Hudson  Canal ;  100  miles  N.  N.  W.  of  New 

York  city.  It  is  situated  in  a  beavdiful  and  fci-tile  valley  at 
the  foot  of  the  Shawangunk  Mouid.ains,  and  is  a  favcjrite 
summer  resort.  It  is  the  seat  of  Ulster  Seminary,  and  has 
an  academy  and  graded  public  schools,  many  handsome 

public  and'iirivate  buildinu's.  a  glass-manufactory,  cutlery- works,  stoneware  pottery,  bluestone  (puirries,  inaTuifaelories 
of  leather  and  boats,  excellent  water-works,  and  electric 
lights.  Immense  quantities  of  huckleberries  are  shipped 
from  this  point.  Pop.  (1880)  3,750;  (1890)  3.881 :  (18!«)  in- 

cluding parts  of  village  outside  corporation  limits,  3,500. 

Bditoii  op  "  Journal." 
Ellery,  William  :  patriot ;  b.  at  Newport.  R.  I.,  Dec.  32, 

1737.  He  was  a  iTierchant  in  his  youth,  and  began  to  prac- 
tice law  in  1770  at  Newport.  Iliiving  gained  a  high  reputa- 
tion for  integrity  and  wisdom,  he  w'tus  chosen  a  delegate  from 

Rhode  Island  to  tlie  national  Congress  of  1776,  in  which  he 
signed  the  Declaration  of  Independence.  He  was  re-elected, 
and  remaineil  in  Congress  until  1785.  In  that  year  he  ac- 

tively supported  Kufus  King  in  his  attempt  to  secure  the 
abolition  of  slavery.  In  1790  he  was  appointed  collector  of 
Newport,  a  position  whicli  he  held  till  his  death.  He  sup- 

ported the  Federal  party.     I),  at  Newport,  Feb.  13,  1830. 

EUet,  Charles:  engineer;  b.  at  Penn's  Manor,  in  Bucks 
CO.,  Pa.,  Jan.  1,  1810;  devoted  himself  to  mathematical  and 
engineering  pursuits,  and  became  an  assistant  engineer  on 
the  Chesapeake  and  Ohio  Canal.  He  then  visited  Europe, 
and  after  a  course  at  the  Polytechnic  School  in  Paris  re- 

turned to  the  practice  of  his  ])rofession,  holding  successively 
the  positions  of  engineer  on  theUticaand  Schenectady  Rail- 

way, on  the  Erie  Railway,  and  chief  engineer  of  the  James 
River  and  Kanawha  Canal.  He  was  the  author  of  an  Essay 
on  the  Laws  of  Trade,  and  of  other  works  of  a  similar  char- 

acter. He  built  the  bridge  across  the  Schuylkill  at  Fair- 
mount,  the  first  wire  suspension  bridge  in  the  U.  S.  In  1845 
he  affirmed  that  a  bridge  might  be  built  across  the  Niagara 
below  the  falls,  secure  and  fitted  for  railway  uses ;  and  he 
was  in  1847  the  designing  and  constructing  engineer  of  the 
preliminary  wire  suspension  bridge  (a  light  foot-bridge),  in- 

tended as  a  service  bridge  for  the  construction  of  the  main 
work.  During  the  civil  war  he  was  commissioned  to  do 
what  he  could  to  protect  the  jNIississippi  gunboat  squadron 
against  a  fleet  of  hostile  rams  understood  to  be  coming  up 
the  river.  He  hastily  equipped  a  fleet  of  nine  river  steam- 

boats as  rams,  of  which  he  was  given  the  command.  In  a 
subsequent  battle  (June  6,  1863),  terminating  in  a  decisive 
defeat  of  the  Confederate  squadron,  he  received  a  wound, 
from  which  he  died  at  Cairo,  111.,  on  June  31. 

Ellice  Islands:  a  group  of  small  islands  in  the  South 
Pacific ;  S.  W.  of  Samoa  and  N.  of  Fiji ;  discovered  in  1819. 
They  are  atolls  or  coral  islands  and  contain  lagoons,  which 
in  two  of  the  group,  Lakena  and  Olosenga  or  Quiros  Island, 
are  of  fresh  water.  Nui,  another  of  the  islands,  is  remark- 

able for  the  fine  natural  fountains  caused  by  the  water  from 
the  sea  gaining  access  to  the  lagoon  underneath  the  reef. 
The  population,  which  exhibits  the  same  general  traits  as 
that  of  Samoa,  numbers  about  2,500. 

EUichpur':  a  district  (and  city)  of  East  Berar,  British 
India;  between  the  parallels  30°  51'  and  31°  46'  N..  and  the 
meridians  76°  40'  ami  78°  30'  E. ;  along  the  south  side  of  the 
Tapti  river.  Area,  3.633  sq.  miles.  The  nortliern  half  is  in 
the  Satpnra  mountains ;  the  southern  is  flat  and  intersected 
by  streams.  It  has  no  railways.  The  prineijial  agricultural 
products  are  wheat  (of  excellent  quality).  ri<'e.  pulses,  oil 
seeds,  and  timber.  The  principal  town  is  EUichpur,  formerly 
a  capital  of  the  Deccan,  and  a  place  of  importance,  now 
with  little  trade.  Pop.  of  the  town,  37,000;  of  the  rlistrict, 
315,000.  M.  W.  H. 

EUicott,  .\XDHEW:  civil  engineer;  b.  in  Bucks  co..  Pa.. 

Jan.  34,  1754.  He  founded  Ellicott's  Mills  in  Maryland, 
and  removed  to  Baltimore.     He  was  a  friend  of  Dr.  Frank- 

lin and  of  Washington.  In  1790  he  was  employed  by  the 
Federal  tiovernmcnt  to  survey  and  lay  out  the  capital  of  the 
U.  S.  He  was  appointed  surveyor-general  of  the  U.  S.  in 
1793,  and  became  Professor  of  .Mathematics  and  Engineer- 

ing at  West  Point  in  1813.  D.  at  West  Point,  Aug.  29, 1830. 

El  licott,  Charles  John,  D.  D.  :  theologian ;  b.  at  Whitwell, 
near  Stamford,  England,  Apr.  25,  1819,  and  was  educated  at 
Cambridge,  wheie  in  1859  he  was  appointed  Uulsean  lecturer 
and  in  1860  Uulsean  Professor  of  Divinity.  In  1861  he  be- 
ciuw,  Dean  of  ExcUt,  and  in  1863  Bisho])  of  Gloucester  and 
Bristol.  His  commentaries  on  th('  I'ijjistles  of  St.  Paul, 
which  began  to  appear  in  1854,  [)ut  him  into  the  front  rank 
of  bililii'al  scholars.  Mis  Historical  Jjertures  on  the  Life  of 
our  Lord  Jesus  Christ  (1860)  were  the  Uulsean  lectures  for 
1859.  His  first  work  wa.s  a  Treatise  (m  Analytical  Statics 

(1W3). 
Ellic-ott  City:  town  (incorporated  in  1867);  capital  of 

Howard  co.,  Jltl.  (for  location  of  county,  see  map  of  Mary- 
land, ref.  3-E) ;  situated  on  the  Patapsco  river  and  the  Baft, 

and  O.  R.  R.,  10  ndles  W.  of  Baltimore  and  31  miles  N.  N.E. 
of  Washington,  D.  C.  It  has  8  churches,  a  college,  5  public 
schools,  a  large  flouring-mill,  3  cotton-factories,  2  barrel- 
factories,  a  large  paper-mill,  a  stone-crusher,  several  impor- 

tant granUe  quaiTies,  electric  lights,  etc.  Pop.  (1880)  1.784; 

(1890)  1,488.  Editor  of  "  Times." 
Elliiiwood,  Prank  Fields,  D.  D.  :  clergyman  ;  b.  in  Kirk- 

land,  Oneida  co.,  N.  Y.,  June  30,  1836.  He  graduated  from 
Hamilton  College  1849,  and  took  the  theological  course  in 
Auburn  (1851-53)  and  Princeton  (1852-53)  Seminaries.  He 
was  pastor  in  Belvidere,  N.  J.,  1853-54,  and  in  Rochester, 
N.  Y..  1854-65;  then  was  secretary  of  the  committee  of 
church  erection  for  five  years,  and  of  the  memorial  fund 
committee  1870-71  ;  in  1871  became  secretary  of  foreign 
missions  of  the  Presbrterian  Churcli  in  the  U.  S.  He  pub- 

lished The  Great  Congiiest  (New  York.  1876)  and  Oriental 
Religious  and  Christianity  (1892).      Willis  J.  Beecher. 

Elliott,  Charles,  D.  D.,  LL.  D.  :  clergyman  ;  b.  in  Glen- 
con  way.  County  Donegal,  Ireland,  May  16,  1792;  entered 
the  ministry  of  the  Methodist  Episcopal  Church.  He  emi- 

grated to  the  U.  S.  in  1814.  and  went  to  Ohio  in  1818,  where 
he  edited  the  Western  Christian  Advocate  and  other  jour- 

nals. He  was  a  Professor  of  Languages  at  Madison  College, 
Uniontown,  Pa.,  1827-31.  and  president  of  Iowa  Wcsleyan 
University  1856-60  and  1864-67 ;  author  of  A  Treatise  <m 
Baptism  (1834) ;  Life  of  Bishop  Roberts  (1853) ;  Delinea- 

tion of  Roman  Catholicism  (2  vols..  New  York,  1843);  Sin- 
fulness of  American  Slavery  (2  vols.,  Cincinnati,  0.,  1851); 

History  of  the  Great  Secession  from  the  Methodist  Epis- 
copal Church  (1855);  Tlie  Bible  and  Slavery,  etc.  D.  in 

Mt.  Pleasant,  la.,  Jan.  3,  1869. 

Elliott,  Charles  Loring  :  portrait-painter ;  b.  at  Seipio, 
N.  Y.,  Dec,  1812 ;  pupil  of  Trandiull  and  of  Quidor,  New 
York ;  National  Academician  1846.  His  portraits  are  well 
painted  and  excellent  in  color;  he  was  considered  by  his 
fellow -artists  the  best,  portrait-painter  of  his  time.  His  por- 

trait of  Prof.  T.  A.  Thacher  is  in  the  Yale  Art  School ;  those 
of  Erastus  Corning  and  Asher  B.  Durand.  the  artist,  are  in 
the  Corcoran  Gallery,  Washington.  He  p.ainted  the  portrait 

of  Matthew  Yassar,"at  Vassar  College.  1).  in  Albany,  N  .Y., 
Aug.  35,  1868.  W.  A.  C. 

Elliott,  Ebenezer  :  poet,  called  the  "  Cora-law  Rhymer  " ; b.  near  Rotherham,  Yorkshire.  England,  Mar.  17, 1781.  He 
was  not  liberally  educated,  and  was  considered  a  dull  boy  at 

school.  In  early  youth  he  worked  in  an  iron-foundiT.  in 

which  his  father' had  been  employed.  He  produced  in  1798 
The  Vernal  Wallc.  a  poem.  After  he  had  worked  for  many 
years  in  the  foundry  he  married  and  removed  in  1831  to 

Sheffield,  where  he  engaged  in  the  iron-trade  on  his  own  ac- count, and  was  successful.  His  imist  popular  poems  are 
Tlie  Corn-law  Rhymes,  which  promoted  the  repeal  of  the 
corn-laws,  and  were  much  admired.  He  afterward  wrote 
The  Village  Patriarch  (1839);  Byron  and  Napoleon  (1831); 
Love,  and  other  poems.  His  works  are  commended  for  their 

energy  and  the  sympathy  with  the  poor  which  they  exhibit. 

D.  at' Great  Houghton. "near  Barnslev,  Dec.  1,1849.  See 
Ward's  English  Poets  (3d  ed.  1883). 

Elliott,  Samdel  Mackenzie  :  physician ;  b.  at  Inverness, 
Sciitland.  Apr.  9.  1811 :  studied  at  the  Royal  College  of  Sur- 

geons in  Glasgow,  where  he  graduated  in  1828,  and  in  Lon- 
rlon ;  removed  in  1833  to  the  U.  S. ;  visited  Cincinnati  and 

Philadelphia,  and  settled  finally  in  New  York,  where  he  ac- 
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73 quired  a  great  reputjition  as  an  oculist.  At  the  outbreak  of 
the  civil  war  he  was  lieutenant-colonel  of  the  Higlilaud 
Guard,  and  was  w-ounded  in  the  first  battle  of  Bull  liun. 
He  was  subsequently  conimissioned  to  raise  the  Highland 

Brigade,  and  was  made  a  Ijrevet  bi-igadier-general.  D.  at 
Elliottville,  Staten  Island,  Apr.  dO,  1873. 

Elliott,  Stephen:  naturalist;  b.  at  Beaufort,  S.  C,  Nov. 
11,  1771;  graduated  at  Yale  College  in  1791;  from  1S12 
until  his  death,  president,  of  the  bank  of  the  State;  aided  in 
founding  the  Literary  and  Philosophical  Society  of  Soutli 
Cai-olina,  and  the  State  Medical  College,  in  which  he  be- 

came Professor  of  Natural  History  and  Botany.  He  was 
for  a  time  editor  of  the  Southern  Rei'iew.  Author  of  The 
Botany  of  South  Carolina  and  Georgia  (Charleston,  1821- 

24).     U.  at  Charleston,  S.  C,  IMar.  28,' 1830. 
Elliott,  Stephen:  P.  E.  bishop;  b.  at  Beaufort,  S.  C, 

Aug.  31,  1806  ;  son  of  Stephen  Elliott,  the  naturalist ;  grad- 
uated at  Harvard  College  in  1824 ;  was  admitted  to  the  bar 

of  South  Carolina  and  practiced  from  1837  to  1833 ;  ordained 
a  deacon  in  the  Protestant  Episcopal  Church  in  1835,  and 
became  Professor  of  Sacred  Literature  in  South  Carolina 
College ;  ordained  priest  in  1836 ;  chosen  first  bishop  of  the 
diocese  of  Georgia  in  1840,  anil  provisional  Bishop  of  Florida 
in  1844;  founded  a  seminary  for  young  ladies  at  Montpelier, 
Ga.,  which  was  his  home  from  1845  to  1853.  D.  at  Savan- 

nah, Ga.,  Dec.  21,  1866. 

Elliott,  Stephen,  Jr.:  brigadier-general  in  the  Confed- 
erate army ;  b.  at  Beaufort,  S.  C,  1832 ;  son  of  Stephen 

Elliott,  first  P.  E.  Bishop  of  Georgia.  On  the  outbreak  of 
the  civil  war  he  organized  and  equipped  the  battery  known 
as  the  Beaufort  Artillery.  He  commanded  at  Pinckney 
island  Aug.,  1862,  and  was  promoted  for  gallant  conduct ; 
was  in  command  of  Port  Sumter  during  the  protracted  bom- 

bardment to  which  it  was  subjected  ;  and  in  1864  was  severely 
wounded  by  the  mine  explosion  near  Petersburg,  which  in- 

capacitated him  from  further  active  service  for  the  remainder 
of  the  war.  In  1865  he  subscribed  to  the  oath  requiring  him 
to  support  the  Constitution  of  the  U.  S.  and  that  of  his  own 
State ;  was  a  candidate  for  Congress.  D.  at  Aiken,  S.  C, 
Mar.  21,  1866. 

Ellipse  [via  Lat.  ellipsis,  from  Gr.  eAAtiif/is,  defect,  a  fall- 
ing short,  deriv.  of  iWelimv,  omit,  fall  short,  so  called  by 

the  Greek  geometer  Apollonius  Perga-us,  because  the  square 
of  the  ordinate  "  falls  short  of "  the  rectangle  of  the  ab- 

scissa and  parameter]  :  a  hypotrochoid  curve  of  the  second 
order,  one  of  the  conic  sections,  formed  by  the  intersection 
of  a  plane  with  a  cone.  If  two  fixed  points  be  taken  in  a 
plane,  and  a  third  point  be  conceived  to  move  around  the 
two  fixed  points  in  such  a  way  that  the  sum  of  the  distances 
of  the  moving  point  from  the  fixed  points  shall  always  be 
the  same,  the  moving  point  will  describe  an  ellipse.  The 
fixed  points  are  the  foci  of  the  ellipse,  and  the  point  half 
way  between  the  foci  is  the  center.  That  axis  of  the  ellipse 
which  passes  through  the  foci  is  the  transverse  or  nuijor 
axis ;  the  axis  through  the  center  perpendicular  to  the 
transverse  is  the  conjugate  or  minor  axis. 

If  a  moving  circle  roll  along  the  concavity  of  the  circum- 
ference of  a  fixed  circle  in  the  same  plane,  the  radius  of  the 

former  circle  being  half  that  of  the  latter,  any  given  point 
in  the  plane  of  the  rolling  ciix-le,  within  or  without,  will  de- 

scribe an  ellipse.  Various  instruments  for  marking  the  el- 
lipse have  been  devised  on  this  principle. 

Ellis,  Alexander  John,  P.  R.  S.,  P.  S.  A. :  philologist ;  b. 
at  Hoxton,  a  suburb  of  London,  June  14,  1814 ;  graduated 
at  Trinity  College,  Cambridge,  in  1837  ;  studied  law  at  the 
Middle  Temple  for  some  time,  but  devoted  himself  finally 
to  the  study  of  phonetics,  and  published  Alph abet  of  Nature 
(1845);  Essentials  of  Phonetics  (1848);  Plea  for  Phonetic 
Spelling  (1848) ;  Universal  Writing  and  Printing  (1856) ; 
Early  English  Pronunciation  (1869-89);  Olossic  (1870); 
Practical  Hints  on  the  (^uantitatire  Pronunciation  of  Latin 
(1874),  besides  papers  on  various  subjects.  The  family  name, 

which  was  originally  Sharpe,  was  changed  by  royal'  license in  1825. 

Ellis,  George  ;  English  scholar  and  antiquary ;  b.  in 
1745.  He  was  a  friend  and  correspondent  of  Walter  Scott. 
Among  his  publications  are  Specimens  of  the  Early  Eng- 

lish Poets  (1790)  and  Specimens  of  Early  English  liornances 
in  Metre  (1805),  both  standard  worl^.     1).  in  1815. 

H.  A.  B. 

Ellis,  George  Edward,  D.  D.,  LL.  D.  :  LTnitarian  minis- 
ter and  author ;  b.  in  Boston,  Aug.  8,  1814 ;  graduated  at 

Harvard  in  1833;  pastor  of  the  Harvard  church,  Charles- 

town,  1840-69.  He  wrote  for  Sparks's  American  Biography, 
and  was  Professor  of  Theology  in  the  Divinity  School  at 
Caiid)ridge  1857-63.  Among  his  works  are  a  Half  Century 

of  the  CtUtarian  Controversy  (Boston,  1857)  and  'jlie  Puri- tan Age  and  Rule  in  the  Colon//  of  the  Massachusetts  Bay, 

10.^9-1085  (1888).  He  was  pre'si<huit  of  the  JIassachuset'ts Historical  Society.     D.  in  Boston,  JIass.,  Dec.  20,  1894. 

Ellis, Sir  Henry:  antiquary;  b.  in  London,  1777;  gradu- 

ated at  St.  John's  College,  Oxford  ;  became  assistant  librarian 
to  the  Bodleian  at  Oxford  ;  received  an  appointment  at  the 
British  Museum  in  1800,  and  in  1827  was  made  chief  librarian 
there.  D.  in  London,  Jan.  15,  1869.  He  wrote  a  large  num- 

ber of  valuable  works,  of  which  the  most  important  are 
Original  Letters  Illustrative  of  English  History  (1824-46) ; 
Introduction  to  Domesday  Book  (1833);  Elgin  Marbles  of 
the  Classic  Ages  (1847);  and  The  Townley  Gallery  of  Sculp- ture (1847). 

Ellis.  Job  Bicknell.  M.  A. ;  botanist :  b.  in  Potsdam, 
N.  Y.,  Jan.  21,  1829 ;  educated  at  Union  College.  He  has 
published  many  papers  on  the  fungi  of  North  America,  and 
with  B.  i\l.  Everhart,  North  American  Pyrenomycetes  (1892) 

and  twenty-nine  centuries  of  North  American  Eung i  (1H'7S~ 
93),  consisting  of  sets  of  2,000  specimens.  From  1885  to 
1888  he  was  one  of  the  editors  of  the  Journal  of  Mycology. 

Charles  E.  Bessey. 

Ellis,  Robinson,  LL.  D. ;  classical  scholar ;  b.  at  Baring, 
England,  Sept.  5, 1834  ;  educated  at  Balliol  College,  Oxford ; 
elected  fellow  of  Trinity  College,  Oxford,  in  1858,  and  ap- 

pointed Professor  of  Latin  in  the  University  College,  Lon- 
don, in  1870.  Returning  to  Trinity  College  in  1876,  he  has 

been  university  reader  in  Latin  litci'ature  since  1883.  He  is 
best  known  as  the  author  of  an  elaborate  critical  edition  of 
Catullus,  with  notes  (2  vols.,  1889,  2d  edit.),  and  a  metrical 

translation  ;  a  commentary  on  Ovid's  Ibis  (1881) ;  the  Fables 
of  ̂4 (■m//«s,  with  prolegomena  and  critical  apparatus;  and 
of  A'octes  Manilianw  {\S0\).  He  is  a  frequent  contriljutor 
to  English  philological  periodicals  and  to  the  American 
Journal  of  Philology.  Alfred  Gudeman. 

Ellis.  Theodore  Grenville:  civil  engineer;  b.  in  Bos- 
ton, Mass..  in  1830.  He  began  business  in  New  England ; 

subsequently  engaged  in  mining  surveys  in  Mexico  ;  in  1861 
settled  in  Hartford,  Conn.  In  1862  he  accompanied  the 
Fourteenth  Connecticut  Volunteer  regiment  to  the  battle- 

field as  its  adjutant,  and  was  breveted  a  brigadier-general 
for  his  bravery.  He  was  a  member  of  the  American  Society 
of  Civil  Engineers,  and  its  vice-president  from  1873  to  1877. 
At  the  time  of  his  death  (Jan.  8,  1883)  he  had  charge  of  the 
Government  works  on  the  Connecticut  river. 

Ellis,  William  :  missionary;  b.  in  London,  Aug.  29, 1794; 

received  a  scanty  education,  and  woi'ked  as  a  market  gar- 
dener till  1814,  but  in  that  year  offered  himself  as  a  mis- 

sionary to  the  London  Missionary  Society,  and  after  a  profit- 
aide  year  of  preparatory  study  was  sent  to  the  South  Sea 
islands,  Jan.,  1816,  where  he  remained  till  1824,  when  the 

.state  of  his  wife's  health  obliged  him  to  return  to  England. 
This  mission,  brief  as  it  was,  brought  about  marked  im- 

provement in  the  social  and  industrial,  as  well  as  in  the 
religious,  condition  of  the  natives.  In  1832  he  was  appointed 
foreign  secretary  to  the  London  Missionary  Society,  and 
held  that  office  for  the  next  seven  years.  His  wife  having 
died  in  the  meantime,  he  had  married  in  1837  Miss  Sarah 
Stickney,  the  author  of  The  Women  of  England,  TJte  Poetry 
of  Life,  TJie  3Iothers  of  England,  aiid  other  popular  works. 
After  an  interruption  due  to  illness  he  resumed  his  work  for 
the  society,  which  sent  him  to  Madagascar  to  inquire  into 
the  prospects  of  resuming  a  missionary  enterprise  there. 
Between  1853  and  1857  he  visited  the  island  three  times, 
and  he  was  again  sent  out  by  the  society  in  1863.  D.  June 
25,  1872.  His  works,  which  are  chiefly  accounts  of  his 
travels  and  missionarv  labors,  are  both  interesting  and  valu- 

able. They  are  a  Tour  through  Haivaii  (1826);  Polynesian 
Researches  (1829) ;  A  Vindication  of  South  Sea  Missiotis 
from  the  3Iisrepresentations  of  Otto  von  Kot zebu e  (XSSI) ; 
Village  Lectures  on  Popen/  (1851);  Tliree  Vi.^its  to  3Iadar 
gascarilSnS):  Madagascar  Ri  visited  {1867);  and  TJie  Mar- 

tyr Church  of  Madagascar  (1870). 
Ellis  Islnnd  :  a  small  island  in  New  York  harbor,  about 

a  mile  S.  W.  of  the  city.     It  is  owned  by  the  Government 
of  the  U.  S.,  and  since  1892  has  been  used  as  the  point  of 
debarkation  for  immigrants.     Castle  Garden  was  formerly 

i  used  for  this  purpose. 
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EHora:  town  of  llimlustan.     Sue  Elora. 

KUsWortll :  city  (founded  in  1867) ;  capital  of  Ellsworth 

CO  'Kiui.  (for  location  of  county,  see  map  of  Kansas  ref.  5- 
Vy  situated  on  Smoky  Hill  river  and  on  the  Union  I  acifie 

U  R. ;  155  miles  W.  hy  S.  of  Topeka ;  also  the  terminus  of 

a  l)i-;ine!i  of  the  St.  Louis  and  San  Francisco  Railway.  It 

has  7  churches,  a  fin<:  brick  scliool-house,  and  -i  primary 

schools,  and  is  the  center  of  an  extensive  wheat  licit  and 

Ki-azinff  section.  Here  are  found  valuatile  clays,  gypsum, 

anil  mineral  jiaints,  and  here  was  first  discovered  the  im- 
mense salt-bed  which  underlies  Central  Kansas.  Across  the 

river  are  situated  the  G.  A.  R.  reunion  grounds  100  acres 

belonging  to  the  State.  Pop.  (1880)  020;  (1800)  1,620;  (ISM) 
141,-,'  Editor  OF  "Rkportkk, 

Ellsworth:  city  and  port  of  entry;  capital  of  Hancock 

CO  Me.  (for  location  of  countv,  see  map  of  Maine,  ref. 

!^-E) ;  on  railway  and  on  the  navigable  Union  river  ;  2  miles 
from  its  mouth,  and  HO  miles  S.  E.  of  Bangor.  Several  bridges 

cross  the  river  here.  The  city  has  a  public  lilirary,  shoe- 

factories,  and  many  sawmills.  Ship-building  is  carried  on 
and  the  trade  in  ice  and  lumber  is  important.  Pop.  (1880) 
5,052 ;  (1800)  4,804. 

Ellsworth,  Ei'iiRAiM  Elmer:  soldier;  b.  in  Mechanics- 

ville,  N.  Y.,  Apr.  23,  1887.  At  the  outbreak  of  the  civil  war 
he  became  colonel  of  a  zouave  regiment  in  the  Union  array, 

and  in  taking  posses,sioii  of  the  city  of  Alexandria,  opposite 

Washington,  May  34,  1861,  was  shot  dead  by  an  inn-keeper 

from  whose  roof  "he  had  removed  a  Confederate  flag. 
Ellsworth,  Oliver,  LL. D. :  chief  justice;  b.  in  Windsor, 

Conn..  Apr.  20, 1745;  son  of  a  farmer;  entered  Yale  College 
in  1762,  but  left  in  his  junior  year  and  completed  his  studies 

at  the  College  of  New  Jersey,  graduating  with  honor  in  1766. 

He  studied  theology  for  a"  year,  but  abandoned  it  for  the law ;  in  1771  was  admitted  to  the  bar  of  Hartford  co.,  Conn. ; 

in  1772  married  Abigail  Wolcott,  member  of  an  illustrious 

family  of  East  Windsor;  was  appointed  State  attorney  for 
Hartford  County  in  1775;  in  1777  settled  in  Hartford  and 
became  the  most  eminent  practitioner  in  the  State.     He 

reiircsented  Windsor  in  the  General  Assembly  at  the  out- 
break of  the  Revolution,  and  was  one  of  the  committee 

called  the  "  Pay-table  "  that  managed  the  military  finances 

of  the  colony.  "In  1778  he  was  sent  as  a  delegate  to  the  Con- 
tinental Congress,  where  he  served  on  the  marine  committee 

and  the  committee  of  appeals.     From  1780  till  1784  he  was 
a  member  of  the  State  Council.     He  left  Congress  in  1783, 
declining  a  re-election,  and  in  1784  became  a  judge  of  the 
superior  court  of  Connecticut.     In  1787  he  was  sent  as  a 
delegate  to  the  convention  at  Philadelphia  which  framed 
the  Federal  Constitution,  and  took  a  leading  part  in  its  pro- 

ceedings, but  owing  to  temporary  absence  was  not  able  to 

sign  the  instrument ;  was  the  inost  influential  member  of 
the  State  convention  which  in  1788  ratified  this  Constitution. 
In  1780  he  was  elected  to  the  U.  S.  Senate,  in  which  he 

gained  distinction  as  a  debater,  as  the  chairman  of  the  com- 
mittee for  organizing  the  U.  S.  judiciary,  as  a  supporter  of 

Washington's  administration,  and  as  the  leader  of  the  Fed- 
eral party  in  the  Senate.     Through  his  influence  John  Jay 

was  sent  to  England  in  1704,  and  the  treaty  negotiated  by 
Jay  was  upheld  by  the  Senate.    In  1706  President  Washing- 

ton appointed  him  chief  justice  of  the  Supreme  Court  of  the 
U.  S.,  to  succeed  John  Jay,  and  his  official  conduct  and  de- 

cisions were  approved  by  both  political  parties.     In  1709 
Judge  Ellsworth  was  by  President  Adams  appointed,  with 
Gov.  William  Richardson  Davie  and  William  Vans  Murray, 
«nvoy  extraordinary  to  France,  and  aided  in  negotiating  the 
treaty  of  Mar.  2.  1800,  which  terminated  the  strained  rela- 

tions between  the  two  countries.     Judge  Ellsworth  then  re- 
signed his  office  on  account  of  ill-health,  and.  after  a  visit 

to  England,  returned  to  the  U.  S.  in  1801,  and  in  1802  was 
re-elected  to  the  State  Council  of  Connecticut,  on  which  he 
served  until  his  death.     In  1807  he  declined  the  office  of 

chief  justice  of  the  State.     President  Dwight  (JVavels)  de- 
clared that  after  Mr.  Ellsworth  entered  public  life  "  no  man, 

when  Washington  was  not  present,  would  be  more  readily 

acknowledged  to  hold  the  first  character."     He  received  the 
degree  of  LL.  D.  from  Yale,  Dartmouth,  and  t  he  College  of 

New  Jersey.    D.  at  Windsor,  ('onn.,  Nov.  26,  1807.    See  Van 
Santvoord,  Lives  of  the  Chief  Justices. 

Ellsworth,  William  Wolcott,  LL.  D. :   jurist ;   son  of 
Oliver  Ellsworth,  chief  justice;  b.  at  Windsor,  Conn.,  Nov. 
10,  1701;  graduated  at  Yale  College  in  1810;  studied  law 
at  Litchfield   and   at  Hartford,  Conn.,  which  became  his 

ELMIRA 

home;  was  admitted  to  the  bar  in  1813.  and  in  that  same 

year  married  Emilv,  eldest  daughter  of  Noah  Webster,  the 
lexicographer.  In  1827  he  was  appointed  Professor  of  Law 
in  Washington  (Trinity)  College,  and  held  that  office  until 

his  death.  From  1820"  till  1834  he  served  as  a  Whig  in  Con- 
gress, resigning  to  pursue  his  profession.  Wliile  in  Congress 

he  prepared  and  reported  a  law  of  copyright  which  was 
adopted  bv  the  Government.  From  1838  till  1842  he  was 

Governor  "of  Connecticut.  He  twice  declined  an  (dection  to 
the  U.  S.  Senate,  but  in  1847  was  elected  judge  of  the  su- 

perior court  and  of  the  supreme  court  of  errors,  retiring 
from  the  bench  in  1861.  D.  at  Hartford,  Jan.  1.5, 1868.— His 
twin-brother,  He.nky  Lkavitt  Ellsworth  (1701-1858),  a 

lawyer  by  profession,  was  from  1836  till  1848  U.  S.  commis- sioner of  patents ;  published  a  number  of  reports  on  the 
science  of  agriculture,  and  Diyest  of  Patents  from  1770  to IS^'J  (1840). 

Ellwangeii,  el-/'aang>n:  an  old  town  of  Wiirteraberg ; 
on  the  Jaxt ;  45  miles  E.  N.  E.  of  Stuttgart  (see  map  of  Ger- 

man Empire,  ref.  7-E).  It  has  a  cathedral,  a  castle,  a  hos- 

pital, and  a  gymnasium ;  also  tanneries  and  bleach-works. 
Pop.  (1800)  4.(i06. 

Ellwood,  Thomas  ('rowell:  author;  b.  in  Oxfordshire, 
England,  in  Oct.,  1630 ;  a  minister  of  the  Society  of  Friends. 
His  friend  Isaac  Penington  secured  for  him  in  1602  the 

position  of  reader  to  tlie  poet  Milton,  who  showed  him  the 
manuscript  of  Paradise  Lost,  and  requested  him  to  take  it 
home  and  read  it.  On  returning  the  manuscrijit,  Ellwood 

suggested  to  Milton  the  idea  of  Paradise  Reyained,  by  ask- 
ing, "  What  hast  thou  to  say  of  Paradise  found  <"  Among 

Ellwood's  works  are  a  Sacred  History  (1705) ;  a  jioem  called 
Davideis  (1712);  and  an  autobiography  (1714).  freijucntly 

reprinted  (e.  g.  Boston,  1877,  Loudon,  1885).  D.  in  Anier- sham.  Mar.  1,  1713. 

Elm  [0.  Eng.  elm:    O.  II.  G^rm.  elm.  cognate,  though 
with  difference  of  ablaut,  with  Lat.  ulnms,   to  which  0. 

Norse  almr  exactly  corresponds ;  Mod.  Germ.  Vlme  shows 

direct  dependence"  on  tlie  Latin   word] :   any  tree  of  the genus   Ulm  us  of  the  order  f7macerE,  natives  of  Europe  and 
North  America,  with  alternate  serrate  leaves,  which  are 

oblique  or  unequally  heart-shaped  at  the  base.     The  ovary 
is  two-celled,  with  a  single  anatropous  ovule.     The  fruit  is  a 
one-celled  membranaceous  samara,  w^inged  all  round.    This 
genus  comprises  numerous  species,  five  or  more  of  which  are 
indigenous  in  the  U.  S.     The  most  remarkable  of  these  is 
the  "Ulmus    americana  (white  or  American  elm),  a  large 
ornamental    tree,    usually    with   spreading    branches  and 

drooping,  pendulous  boughs.     It  grows  rapidly,  often  at- 
tains the  height  of  100  feet,  and  is  admired  as  one  of  the 

most  noble  and  beautiful  of  forest  trees.    Its  favorite  habitat 

is  in  moist  woods  where  the  soil  is  rich,  and  in  the  -vicinity 
of  rivers  and  creeks.     The  trunk  sometimes  ascends  with- 

out  branches   50   or  60  feet,   and  then  separates  into   a 

few  primary  limbs,  which  gradually  diverge  and  present 
long  arched  pendulous  branches  floating  in  the  air.     The 
wood  of  this  tree  is  used  for  making  hubs  of  wheels.     An- 

other species  native  of  the  U.  S.  is  the  slippery  elm  (C7»!«« 
fulva),  a  smaller  tree  with  a  very  mucilaginous  inner  bark, 

"which  is  used  in  medicine  as  a  demulcent.     Among  the  im- 
portant trees  of  this  genus  is  the  common  English  elm  (Ul- 

mus  campestris),  which  grows  in  many  parts  of  Europe,  and 

is  extensively  planted  in  Great  Britain.     It  is  one  of  the 
chief  ornaments  of  English  scenery.      The  wood   of  this 

tree  is  compact,  fine-grained,  very  durable  in  water,  and 
is  used  for  various  purposes  by  wheelwrights,  machinists, 

joiners,   and   ship-builders.     It   has  a  mucilaginous   bark, 
which  is  esteemed  as  a  medicine.     The   Vlnms  montana,  or 

wych  elm.  is  a  native  of  Scotland,  and  a  tree  of  rapid  growth, 
valuable  for  timber,  which  is  used  for  the  same  purjioses  as 

the  English  elm.     Europe  also  produces  the  cork-barked 

elm  (Ulmtis  suberosa).a-  tall  tree  extensively  planted  in  Eng- 
land, and  named  with  reference  to  the  corky  ridges  or 

wings  on  its  branches.     A  valuable  fine-grained  wood  is  ob- 
tained from  the   f7m»s  a/nte,  winged  elm  or  wahoo,  which 

grows  wild  in  the  Southern  U.  S. 
El  Mahdi :  See  Mahdi,  El. 

Elmer,  John  :  See  Aylmer,  John. 

El  Mesherif :  See  Berber. 

Elmira:  city  (village  of  Newtown  prior  to  1828,  char- 
tered as  a  city  in  1864) ;  capital  of  Chemung  co.,  N.  Y. ;  on 

the  Chemung  river,  and  the  Erie,  the  Del.,  Lack,  and  W., 

the  Lehigh   Valley,  the   Northern  Cent.,  and  the  Elmira, 
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Cortland  ami  N'orthern  railways,  witli  fonnectidiis  with  tlio Tioga  and  Fall  Brook  lines;  264  miles  by  rail  W.  N.  W.  of 
New  York  city  (for  location,  sec  map  of  New  York,  ref. 
C-P).  It  is  in  a  broad,  fertile  basin  at  the  convergence  of 
tour  beautiful  valleys,  defined  by  hills  COO  feet  high,  and 
lias  an  area  of  4,747  acres.  There  are  gas  and  electric  light 
plants,  331  named  streets  and  lanes,  2  large  anil  3  small 
public  parks  with  total  area  of  75^  acres,  and  3  lines  of  elec- 

tric street-railway.  The  religious  and  educational  institu- 
tions comprise  30  churches,  9  public  schools,  3  i)arochial 

and  4  private  schools,  a  free  academy,  and  a  convent  acad- 
emy. The  charitable  and  reformatory  institutions  are  tlie 

Arnot-Ogden  Hospital,  Home  for  the  Aged,  Or|)haiis'  Home, 
the  AnrhiH-age  (a  refuge  for  females),  an  industrial  school, 
and  the  State  Reformatory,  a  model  reform  prison  for  young 
criminals.  The  city  is  noted  for  its  manufactures,  which  in- 

clude iron  and  steel  rolls,  iron  bridges,  boilers,  engines,  fire 
steamers  and  trucks,  woolen,  silk,  and  cotton  fabrics,  glass, 
shoes,  and  wooden  products.  In  1894  the  capital  invested 
in  manufacturing  amounted  to  $6,418,000,  the  persons  em- 

ployed numbered  5,o40,  the  wages  paid  aggregated  12,208,- 
000,  and  the  value  of  the  products  was  $9,239,200.  The  city 
also  contains  large  railway  shops,  and  is  a  coal-distributing 
center.  There  are  5  banks,  3  daily  and  7  weekly  newspapers, 
and  5  magazines.  The  assessed  valuation  in  1894  was,  real, 
$14,330,305;  personal,  $1,339,200— total,  $15,669,505;  and 
the  bonded  debt  was  $585,000.  The  decisive  battle  of  New- 

town, in  Sullivan's  campaign  against  the  Indians  in  1779, 
was  fought  near  the  present  city,  and  the  spot  is  marked  by 
a  centennial  monunrent.  During  the  war  of  1861-65  the  city 
was  a  military  rendezvous  and  the  site  of  a  prison  in  which 
many  Confederates  were  confined.  Pop.  (1880)  30,541  ; 
(1890)  30.983  ;  (1891)  police  census,  36,410.— Elmika  College, 
originally  chartered  as  Auburn  Female  University  in  1852, 
was  transferred  to  Elmira  in  1853,  rechartered  as  Elmira 

Female  College  in  1855,  and  had  the  word  "female"  strick- 
en from  its  title  in  1890.  It  has  an  astronomical  observa- 

tory, an  extensive  natural  history  museum,  and  a  faculty  of 
nineteen  (1894) ;  president,  the  Rev.  Rufus  S.  Green,  D.  D. 

Edward  L.  Adams,  editor  oe  "  Advertiser." 
Elmore:  village:  Ottawa  co..  0.  (for  location  of  county, 

see  map  of  Ohio,  ref.  1-E) ;  on  railway  and  on  Portage  river ; 
20  miles  from  Lake  Erie  and  16  miles  S.  E.  of  Toledo.  It 

has  eight  churches,  excellent  schools,  a  bicycle-factory,  flour- 
ing-mill,  stave-factories,  a  barrel-factory, brick  and  tile  works, 
etc.     Pop.  (1880)  1,044;  (1890)  1,198 ;  (1893)  estimated,  1,300. 

Editor  of  "  Independent." 

Elo'bey  Islands:  a  small  group  of  islands  in  Corsico 
Bay,  on  the  west  coast  of  Afi-ica,  in  lat.  1  N.,  belonging, 
with  the  neighboring  mainland,  to  Spain.  G.  C.  A. 

Elocution  [from  Lat.  eloeu'tio,  deriv.  of  e'logui,  elocu'- 
tus,  to  si>eak  out] :  in  its  restricted  sense,  the  impressive  utter- 

ance of  ideas  through  the  voice  alone ;  in  a  broader  sense, 
the  significant  nse  of  all  the  agents  of  expression  employed 
in  conveying  ideas  to  other  minds  tlirough  voice,  attitude, 
countenance,  and  gesture.  Elocution  in  relation  to  the 
manner  and  method  of  the  difEerent  forms  of  public  address 

is  generally  styled  delivery.  A  speaker's  delivery  has  pri- 
mary reference  to  his  hearers.  His  discourse,  whether  orig- 

inal or  not,  is  governed  by  his  sincere  purpose  to  infiuence 
the  minds  of  his  auditors  by  means  of  ideas  communicaled 
in  language,  and  embodied  in  voice  and  gesture.  Thought, 
arrangement,  style,  utterance,  and  action  are  all  originated, 
energized,  and  directed  by  one  vital  principle— the  earnest 
intention  to  transfer  what  is  in  his  mind  into  the  minds  of 
his  auditors.  Delivery  is  the  outward  expression  of  the  in- 

ward impression  ;  like  Wordsworth's  conception  of  language, 
it  is  "  thought  incarnated."  Elocution  is  not  eloquence,  it is  merely  the  servant  of  eloquence ;  it  is  a  means  and  not  an 
end;  it  is  the  physical  part  of  eloquence.  Eloquence  is 
living,  convincing,  persuasive  address ;  but  it  is  the  delivery that  gains  the  attention  of  an  audience,  elicits  and  sustains 
its  sympathy,  and  often  transports  it  with  delight. 

E.xpre.ssive  speech  is  chiefly  applied  to  three  departments 
of  ett'ort :  (1)  Oratory,  with  its  ethical  and  practical  ends  of instruction,  conviction,  excitation,  and  persuasion;  (2)  Reci- 
fation,  as  in  memorized  public  address,  with  its  practical 
aim,  and  in  dramatic  representation  and  declamation,  with 
their  artistic  ends;  and  (3)  Reading,  which  includes  all 
forms  of  delivery,  from  the  manuscript  or  the  printed  page, 
as  in  written  public  address,  with  its  practical  purpose  ;  and 
in  the  artistic  interpretation  of  the  works  of  great  authors, 
with  its  a-sthetic  end,  as  in  public  dramatic  readings. 

Delivery,  in  these  tln-oe  cimnections,  may  be  made  the 
subject  of  study  from  three  points  of  view — as  a  science,  as 
an  art,  and  as  a  critiques  Delivery  is  not  an  exact  science; 
it  is  a  science  as  psychology,  musiis  rhetoric,  ami  lesthetics 
are  sciences.  The  facts  of  d(Oivery  can  be  ascertained, 
studied,  properly  related,  and  classifh'd  according  to  their 
actual  coinii'ctions ;  their  laws  ;i,uil  pi-inciples  can  be  deduced 
and  formulated.  When  tlic  fads  of  expn^ssion  ai'c  honestly 
developed  and  systematized  we  may  presume  to  speak  with- 

in proper  limits  of  a  science  of  delivery.  As  a  science,  de- 
livery naturally  takes  its  place  as  a  legitimate  branch  of 

icsthetics.  The  science  of  delivery  is  the  science  of  a  beau- 
tiful manner  of  public  atUlress.  Elaborated  discourse  is  the 

finest  of  the  ;Bsthetic  arts.  Its  inseparable  elements  are  the 
three  constituent  principles  of  beauty,  viz..  idea,  material, 
and  form.  The  idea — that  is,  the  spiritual  element. — of 
public  discourse  is  thought  permeated  with  feeling  and  pur- 

pose. The  material  is  sound — the  human  voice,  and  its 
frequent  accompaniment,  gesture ;  the  form  is  the  style  of 
discourse,  the  unit  of  discourse  being  the  word ;  in  spoken 
discourse  the  form  is  the  modulation  of  the  voice  and  ex- 

pressive movements  of  the  body. 
Under  the  first  principle  of  aesthetics — that  of  the  idea — 

it  is  natural  to  consider  the  end  of  delivery,  the  living  inten- 
tion of  the  speaker  to  transfer  his  thought  and  feeling  to  the 

minds  of  the  audience.  Thought  and  feeling  in  relation  to 
delivery  are  mental  states  which  prompt  and  govern  the 

natm-al,  outward  signs  of  thought  and  emotion.  These 
mental  states  are  regarded  as  original  sources  of  power  in 
delivery.  Good  delivery  is  largely  dependent  upon  clear 
thinking  and  earnest  feeling.  To  secure  the  highest  power 
in  delivery,  the  subject  matter,  the  idea  of  discourse,  must 
be  made  as  thoughtful  as  it  is  possible  for  painstaking 
thinking  to  make  it.  Then  the  speaker  can  speak  with  the 
power  and  accent  of  conviction.  The  expressive  modula- 

tions of  the  voice,  the  changing  rate  of  utterance,  the  vary- 
ing degrees  of  force,  are  the  effect  of  feeling  in  utterance. 

Oratorical  and  dramatic  action,  too.  have  their  sources  in 
the  emotional  rather  than  in  the  intellectual  part  of  the 
mind.  It  is  the  feeling  of  anger  and  not  its  definition  that 
contracts  the  brow,  clinches  the  hand,  and  stamps  the  foot. 

The  speaker's  action  should  symbolize  his  emotional  states rather  than  his  intellectual. 
A  true  theory  of  delivery  must  take  note  of  the  reciprocal 

influence  between  a  speaker  and  his  audience.  Eloquence 

has  been  defined  as  "the  joint  product  of  the  mental  action 
of  speaker  and  audience."  The  speaker  is  conscious  of 
speaking  directly  to  his  hearers;  he  holds  them  in  his  men- 

tal grasp  ;  he  exerts  a  direct  influence  upon  them.  So  long 
as  a  speaker  maintains  this  consciousness  of  direct  address 
to  an  audience  he  holds  the  attention  and  sympathy  of  his 
hearers.  He,  in  turn,  responds  to  the  influence  of  their 
sympathetic  attention. 

Assuming  the  possession  of  clear,  vigorous  thought  and 
quickened  sensibility  as  original  sources  of  inspiration,  it  is 
evident  that  the  chief  business  of  the  sjieaker  when  actually 
confronting  an  audience  is  an  aflfair  of  the  soul — the  moral 
part  of  delivery.  The  character  of  the  speaker,  his  sincer- 

ity, sympathy,  and  uprightness,  come  to  the  front.  "  An 
orator."  according  to  the  Roman  Cato,  "  is  an  upright  man 
who  understands  speaking."  The  effective  speaker  is  a 
gooil  man  aroused,  with  the  power  of  communicating  his 

enthusiasm.  "  The  essential  thing  in  speaking,"  says  Emer- 
son, "is  heat,  and  heat  comes  of  sincerity."  But  sympathy 

as  well  as  sincerity  must  be  manifested  in  public  address. 

That  was  a  true  saying  of  a  wise  French  preacher :  "  To 
address  men  well  they  must  be  loved  much."  Sincerity  and 
sympathy  not  only  enhance  the  power  of  delivery;  they  are 
also  conditions  of  popular  influence.  Men  refuse  to  surren- 

der themselves  to  a  speaker  whom  they  believe  to  be  deceiving 

them  or  indifferent  to  their  welfare.  The  speaker's  charac- 
ter gives  character  to  his  language,  voice,  and  action. 

The  revelation  of  the  mental,  sympathetic,  and  moral  ele- 
ments of  personality  is  concerned  with  the  second  constitu- 

ent of  delivery— the  material.  The  idea  of  delivery  regards 
the  end  of  public  address;  the  material  takes  account  of  the 
means  and  instruments  employed  in  manifesting  the  sub- 

stance of  discourse.  Delivery 'is  now  considered  as  an  art for  the  purposes  of  teaching  and  discipline.  Without  the 
instruments  of  voice  and  gesture  the  transfer  of  thought 
and  emotion  can  not  be  made.  To  obtain  a  scientific  basis 
for  a  correct  method  of  vocal  culture  requires  acquaintance 
with  certain  facts  of  anatomy,  physiology,  and  physics.  The 
voice  must  be  studied  and  exercised  as  a  sound-producing 
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body.  Hroatli.  as  the  material  of  tone,  must  be  properly 

economized  and  direeloil.  (,'onlrol  of  tlie  rcspii'atiiry  nms- 
cles  must  be  aequired  llirough  sy.steiuatic  exercise  in  deep 

breathing.  Any  sal'e  and  effective  system  of  vocal  training 
must  be  grounded  in  the  physiological  laws  of  speech.  The 
three  physical  properties  of  tone — (1)  force  (energy,  loudness, 
intensity),  (2)  pilch,  and  (3)  quality  {timbre,  clang-tint, 
character) — must  be  regarded  as  essential  structural  elements 
in  a  true  nn'thod  of  vocal  development. 

Through  the  aid  of  the  laryngoscope,  and  the  researches 
of  physicists  like  Ilelmholz,  CzermaU,  Mayer,  anci  Kiinig,  a 
vocal  toohniriue  for  the  formation  and  training  of  the  voice 
need  no  longer  be  a  matter  of  experiment  and  speculation. 
Vocal  culture  may  proceed  by  a  met  hod  whicli  shall  be  at  the 
same  time  natural,  trustworthy,  and  scientific.  The  result 
of  skillful  training  and  persistent  practice  is  the  control  of 
a  voice  which  is  at  once  powerful,  resonant,  sympathetic,  of 
good  compass,  and  that  can  be  produced  with  ease  and  en- durance. 

In  speech  the  natural  effect  of  true  vocal  training  would 
be  a  firm,  incisive,  yet  easy  and  agreeable,  enunciation:  and 
closely  allied  with  the  utterance  of  language  in  complete 
discourse  is  a  correct  pronunciation,  whicli  is  conformeil  to 
the  standard  authorities,  that  is,  the  best  dictionaries  of  the 
English  language.  It  is  iin|>ossilile  to  overestimate  the 
value  of  the  commonplace  but  fundamental  virtues  of  enun- 

ciation and  pronunciation  in  giving  clearnoss  and  precision 
to  speech. 

Gestui'e,  as  the  second  instrument  in  revealing  the  idea 
and  manifesting  the  speaker's  personality,  includes  all  sig- 

nificant movements  of  the  body  and  limbs,  and  the  expres- 
sion of  the  countenance ;  it  is  the  symbolical  language  of 

the  emotions  and  passions  of  the  soul.  Hence  gesture  is 
significant  action ;  but  to  be  significant  it  should  be  reason- 

ably rare.  Insignificant  action  must  be  repressed ;  signifi- 
cant action  must  not  be  overdone.  In  teacliing  gesture 

great  care  should  be  exercised  lest  the  instruction  result  in 
a  mechanical  and  self-conscious  style  of  action.  The  ground- 

work of  discipline  in  gesture  should  be  the  use  of  Eesthetic 
gymnastics  of  some  approved  method.  Systematic  practice 
in  such  exercises  gradually  corrects  -  awkwardness,  gives 
flexibility  to  the  bodily  movements,  and  a  command  of  all 
the  physical  agents  of  expression.  Significance  in  action  is 
secured  by  observing  the  gestures  which  intelligent  people 
spontaneously  use  when  speaking  under  the  influence  of 
genuine  feeling. 

The  third  principle  of  aesthetic  science,  that  of  form,  the 
special  object  of  study  and  criticism,  is  the  delivery  of  the 
complete  discourse  before  an  audience.  The  interpreting 
function  of  expressive  speech,  especially  in  the  delivery  of 
appropriated  thought,  is  a  department  of  literary  criticism. 
All  elaborate  composition,  like  poetry  or  artistic  prose,  re- 

quires interpretation.  The  interpreting  power  of  delivery 
is  operative  in  every  sentence  a  speaker  utters.  Complete 
oral  expression  implies  a  faculty  of  mental  analysis  of 
thought  and  language,  and  a  power  to  sympathize  with  the 

purpose  and  feeling  of  an  author,  and  "with  the  order  and movement  of  his  ideas.  Impressive  utterance  is  often  the 

truest  revelation  of  an  autlior's  thought.  Reading  aloud  in- 
creases the  power  of  literary  analysis.  The  interpreting 

power  of  the  speaker  is  directly  related  to  the  receptive 
power  of  the  hearer.  "  The  best  style,"  says  Herbert  Spencer, 
"  is  that  which  best  economizes  the  recipient's  attention." 
The  law  of  mental  economy  is  no  less  true  of  vocal  than  of 
literary  style.  Style  in  delivery  involves  the  proper  man- 

agement of  the  voice  in  its  method  of  enunciation,  and  in 
the  use  of  both  the  intellectual  and  emotional  elements  of 
expression.  The  intellectual  elements  are  emphasis,  pairse, 
and  inflection ;  the  emotional  elements  are  force,  pitch,  qual- 

ity, and  rate  of  utterance.  A  slovenly  enunciation,  or  a 

faulty  use  of  any  one  of  the  elements  "of  expression,  dissi- 
pates and  disturbs  the  hearer's  attention  ;  it  puts  an  unnec- 
essary strain  upon  his  mental  receptivity.  The  natural  ex- 

pression of  clear  thinking  and  true  feeling,  in  the  correct 
use  of  these  elements,  stimulates  the  hearer's  attention,  and 
enlarges  his  capacity  for  receiving  ideas. 

Style  in  gesture  is  directly  related  to  form.  Feeling  sug- 
gests when  action  should  be  made  ;  Judgment  and  taste  dic- 

tate the  form  of  the  gesture,  and  also  a  true  economy  of 
action  with  reference  to  frequency  and  significance.  The 
mastery  of  the  significant  symbols  of  feeling  contributes  to 
variety  in  action. 

The  secret  of  an  interesting  and  impressive  style  of  speak- 
ing is  an  intelligent  sympathy  working  through  the  imagi- 

nation. The  true  method  of  delivery,  both  in  [)ublic  address 

and  in  artistic  spe(!<'h,  is  the  natural  method.  'I'rue  natural- 
ness consists  in  observing  the  cardinal  law  of  all  expressive 

art,  propriety,  or  the  adaptation  of  manner  to  the  varying 
form  of  the  matter.  Through  the  creative  power  of  the 
imagination,  S[iontaneously  giving  shape  to  all  the  intona- 

tions of  the  voice  and  to  the  significant  movements  of  ges- 

ture, the  speaker's  personality  is  most  completely  manifested  : 
"The  style  is  tli(>  man." In  original  discourse  the  natural  method  is  that  of  good 

conversation,  ennobled  and  idealized ;  it  is  a  person's  nat  ura! 
manner  in  e.-irnest  conversation  on  w'orthy  themes  raised  to 
its  highest  power. 

A  good  s|)eaker  always  regards  two  things:  one  is  f<jund 
in  the  address  itself,  in  the  character  of  the  subject  matter ; 
the  other  in  the  place,  occasion,  and  circumstances  of  de- 

livery. It  is  assumed  that  the  speaker  is  master  of  the 
topic  he  is  to  present.  Clearness  and  vigor  of  thinking, 
earnestness  of  purpose,  and  an  active  sympathetic  imagina- 

tion working  in  iinison,  spontaneously  create  the  appro- 
priate forms  of  utterance  and  action,  and  dispose  the  va- 

rious elements  of  exjiression  in  harmonious  relations.  In  the 
general  management  of  delivery  the  speaker  is  careful  to 
adapt  his  manner  to  the  different  parts  of  discourse.  In 
the  inti'oduction  he  regards  the  place,  occasion,  and  circum- 

stances of  delivery.  He  begins  by  directing  eye  and  voice 
to  the  farthest  auditors,  speaking  to  them  with  the  easy  de- 

liberation of  pleasant  conversation.  His  initial  pitch  and 
force  take  care  of  themselves,  being  instinctively  and  natur- 

ally determined  by  his  dignified  colloquial  address  to  the  dis- 
tant auditors.  Gesture  is  rarely  needed  in  the  introductory 

matter.  If  used,  it  is  used  sparingly,  and  in  the  colloquial 
and  expository  style.  Deliberateness  is  the  characteristic  of 
the  introduction.  The  discussion  is  conducted  with  an  in- 

ci'eased  warmth  of  feeling,  issuing  in  firm,  full,  resonant 
tones,  an  animated  rate  of  utterance,  and  a  positive  expres- 

sion of  earnestness  in  countenance,  attitude,  and  action. 
Variety  is  secured  through  the  force  and  brilliancy  given 
to  the  important  ideas,  and  through  fidelity  to  the  tlieory 
of  speaking  in  the  method  of  impassioned  conversation. 
Gesture  is  likely  to  be  used  because  the  feelings  and  imag- 

ination of  the  speaker  are  active.  Energy  of  earnestness  is 
the  characteristic  of  the  discussion.  As  the  speaker  enters 
upon  the  conclusion,  he  leads  the  audience  to  infer  from  his 
tones  and  manner  that  he  is  closing.  Sometimes  he  concen- 

trates his  discussion  into  a  brilliant  climax :  at  other  times 
he  comes  into  a  subdued  and  sympathetic  relation  to  his 
audience ;  the  force  is  softened,  tlie  quality  is  slightly  aspi- 

rated, the  rate  is  deliberate,  and  the  pauses  frequent  though 
brief.  The  whole  manner  is  persuasive.  Even  in  the  method 
of  eloquent  climax  the  artistic  sense  of  the  skillful  speaker 
leads  liiin  to  express  a  natural  subsidence  of  emotion  by  de- 

livering the  few  closing  sentences  in  a  slow  and  sympathetic 
manner.  He  returns  to  the  mental  plane  of  his  auditors, 
but  both  speaker  and  audience  are  on  a  higher  plane  of 

thought  and  emotion  than  at  the  beginning  of  the  dis- 
course. The  characteristic  of  the  conclusion  is  impressire- 

ness. 

The  artistic  grouping  of  the  parts  of  discourse  into  an 
organic  whole  imparts  unity  and  concentration  to  delivery. 
The  order,  movement,  and  structure  of  discourse  should  be 
observed  at  the  rhetorical  points  of  transition.  Transitions, 

or  "  landing-places,"  which  mark  the  change  from  one  as- 
pect of  the  subject  to  another,  should  be  properly  indicated 

by  changes  in  vocal  treatment  through  some  natural  differ- 
ence in  force,  pitch,  rate,  and  pause.  If  a  speaker,  under 

the  excitement  of  the  occasion,  feels  that  he  is  losing  self- 
control  in  one  or  more  elements  of  expression,  let  him  take 

advantage  of  his  "  landing-places  "  to  recover  himself,  and 
speak  in  his  natural. key  and  rate  of  movement.  Sentences 
that  contain  an  impassioned  quality  of  thought  should  be 
delivered  with  appropriate  energy  and  brilliancy,  with  the 
proper  gradation  of  voice  in  approaching  and  in  leaving  the 
vigorous  passage.  Subordinate  ideas  are  given  with  a  force 
and  an  animation  of  movement  consistent  with  a  distinct 
enunciation  and  the  clear  communication  of  ideas. 

Naturalness  as  related  to  the  interpretation  of  elevated 
prose  and  to  poetry  deserves  a  passing  mention.  Prose,  as 
distinct  from  colloquial  speech,  is  an  artistic  or  at  least  an 
elaborated  production  :  therefore  it  must  lie  delivered  artis- 

tically— that  is,  under  the  influence  of  feeling  and  imagina- 
tion. The  best  form  of  every-day  speech  is  the  basis  and 

guide  to  the  delivery  of  prose.  But  prose  and  almost  all 
pulilic  address  is  ordinary  speech  idealized  ;  feeling  and  im- 
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agination  liave  entered  into  the  ideas  to  ennoble  tliem  ;  tlie 
diction  is  clioieer  ;  the  plaee,  occasion,  and  circumstances  of 
speaking  are  different  from  those  of  common  conve.rsation  ; 
tlie  speakiu'  is  in  a  more  elevated  mood  of  mind;  he  receives 
influences  from  an  audience  which  modify  his  ordinary  feel- 

ing in  private  talk,  and  which  have  a  tendency  to  magnify 
the  ordinary  elements  of  expi-ession  to  suit  them  to  the 
changed  mood  of  the  speaker  and  the  external  circumstances 
of  delivery.  Poetry,  too,  is  carefully  elaborated  emotional 
thought,  expressed  in  metrical  form.  Hence  poetry  must 
bo  read  poetically — that  is,  in  sympathy  not  oidy  with  the 
feeling  and  artistic  purpose  of  the  poet,  but  also  with  due 
care  for  the  music  of  the  phrase,  delicately  reminding  the 
audience  of  the  presence  of  rhyme  and  metrical  rhythm,  but 
always  subordinating  the  technical  elements  of  poetry  to  its 
inner  soul  and  meaning. 

In  the  public  reading  of  the  Scriptm-es  good  taste  and  the 
best  usage  have  determined  that  the  only  instrument  of  ex- 

pression is  the  voice.  The  reader  of  the  Bible  is  not  exercising 
the  functions  either  of  the  orator,  the  actor,  or  the  dramatic 
reader.  His  aim  is  not  an  sesthetic  one,  but  an  intensely 
practical  one — to  contribute  to  the  culture  of  the  spiritual 
life.  He  has  no  need  of  gesture,  artistic  attitude,  or  facial 
expression  ;  he  does  not  need,  except  for  occasional  empha- 

sis, the  magnetism  of  the  eye.  The  reading  should  be 
vocal  exegesis.  He  realizes  his  high  aim  of  reveal- 

ing the  sense  and  spii'it  of  the  doctrine,  or  the  narrative, 
or  the  scene  he  is  interpreting,  through  the  voice  alone. 
But  it  is  a  voice  charged  with  scholarly  intelligence,  with  an 
appreciative  sensibility  that  sympathizes  with  the  purpose  of 
the  sacred  writer,  and  with  a  chastened  imagination  that 

entei's  into  the  thought,  feeling,  and  circumstances  of  the 
original  utterance.  Such  an  expressive  reader  does  not  as- 

sume appropriate  modulations;  his  intelligent  sympathy 
creates  them  ;  they  have  the  accents  of  sincerity  and  reality. 

The  exposition  of  delivery  as  a  science  and  an  art  natu- 
rally includes  the  consideration  of  delivery  as  a  critique — 

delivery  in  its.  relations  to  the  principles  and  practice  of 
criticism.  Prom  tliis  point  of  view  delivery  has  for  its  ob- 

ject the  study  and  exposition  of  the  manifestatimis  of  ora- 
torical and  dramatic  efforts.  The  inquiry  into  the  nature, 

end,  means,  and  method  of  public  speaking  furnishes  the 
principles  of  delivery  which  can  be  applied  to  any  specific 
instance  of  speaking,  for  the  purpose  of  estimating  its 
merit.  Criticism  is  also  largely  a  remedial  art ;  it  detects 
faults  and  suggests  the  proper  means  and  methods  of  cor- 

recting them.  Moreover,  criticism  is  helpful  as  a  formative 
influence  in  fashioning  a  natural  manner  of  delivery.  In 
overcoming  specific  defects  it  is  often  essential  to  insist 
upon  the  use  of  formulated  rules  and  exercises  which  are 
derived  from  recognized  principles  of  speech  and  action. 
But  the  Judicious  teacher  always  works  for  tlie  preservation 
of  the  true  individuality  of  his  pupil;  he  aims  at  leaving 
the  pupil  at  his  best  and  in  the  full  possession  of  all  his 
native  powers  of  manifesting  liis  personality  with  freedom, 
naturalness,  and  self-forgetfulness.  During  the  process  of 
instruction  the  pupil  is  necessarily  conscious  of  himself; 
the  agents  of  expression  and  the  objects  of  his  self-criticism 
are  parts  and  manifestations  of  his  own  mental  and  physi- 

cal being.  But  the  period  of  self-consciousness  is  one  day 
passed.  Self-mastery  has  been  acquired  through  diligent 
practice  in  the  universally  recognized  symbols  of  tliouglit 
and  emotion.  After  the  symbols  are  mastered  they  are 

spontaneously  used ;  the  speaker's  earnestness  and  sincerity 
have  overcome  his  self-consciousness,  and  he  speaks  witL 
the  indefinable  charm  of  self-forgetfulness.  Self -conscious- 

ness may  at  first  be  inseparable  from  self-discipline  ;  but  be- 
fore an  audience  the  speaker  must  simply  manifest  the  pres- 

ent results  of  culture.  His  attention  must  be  given,  not  to 
the  means  and  methods  by  which  he  conveys  his  ideas,  but  to 
the  aim  of  fully  and  effectively  communicating  the  subject 
of  discourse  to  the  minds  of  his  audience.  The  control  over 
the  agents  of  expression  and  a  due  amount  of  experience 
in  public  speaking  are  essential  conditions  of  attaining  the 
elegance  of  ease.  Delivery  is  an  art  that  can  be  taught  and 
learned  ;  but  in  no  other  pursuit  of  culture  is  the  truth  of 

the  familiar  saying,  "  A  little  knowledge  is  a  dangerous 
thing,"  so  well  exemplified.  The  harmony  between  the  men- 

tal states  and  their  embodied  expression  is  the  ripe  fruit- 
age of  practice  in  true  methods  of  culture.  If,  as  has  been 

said,  "  The  charm  of  manner  consists  in  its  grace,  its  sim- 
plicity, and  its  sincerity,"  we  must  secure  that  charm  by 

transfornung  art  into  a  second  nature,  through  acquiring 
"  the  art  to  conceal  the  art." 

A  final  consideration  is  the  importance  of  good  health  to 
the  public  s|)eaker.  The  sustained  physical  vitality  of  the 
speaivcr  and  a  pro|)er  regimen  of  life  in  regard  to  personal 
habits  of  sleep,  diet,  and  exercise  to  promote  that  vital- 

ity are  indispensaiile  to  the  favorable  mental  moods,  and 
to  the  animation  and  vivacity  rei|uired  in  elfcctive  public 
address.  The  advantage  of  good  health  is  seen  especially  in 
relation  to  the  nervous  system.  Nerve-force  is  a  physical 
source  of  power  in  delivery,  (rood  liealtli  is  conducive  to 
the  supply  of  nerve-force.  Public  s])eaking  exhausts  nerve- 
force,  and  the  effort  is  often  followed  by  a  nervous  reaction. 
The  speaker  in  good  health  quickly  recovers  from  the  nerv- 

ous exhaustion.  Nerve-force  can  be  economized,  elicited, 
and  developed,  but  no  training  can  create  it.  Some  speak- 

ers are  called  "  magnetic,"  "  electric."  All  true  orators 
and  great  artists  in  dramatic  and  musical  cx])ression  are 
conscious  of  a  strange  and  often  a  bewitching  power  within. 
A  subtle  something  animates  voice,  enunciation,  attitude, 
and  action,  giving  a  sense  of  commanding  |)0wer  over  the 
audience.  Oratorical  or  artistic  virtue  goes  out  of  them. 
For  want  of  a  better  terra  we  call  this  power  magnetism. 
Whatever  else  it  may  be,  magnetism  is  the  union  of  nerve- 
force  on  the  physical  side  with  that  peculiar  quality  of  men- 

tal temperament  and  earnestness  of  nature  best  named  as 
•'  soul."  Magnetism  is  the  life  of  public  speaking  and  one 
great  secret  of  its  influence.  A  "  natural  speaker  "  without 
the  advantages  of  training  achieves  remarkable  success  in 
oratory  or  the  drama  because  of  a  rich  endowment  of  mag- 

netic force  and  the  corresponding  gift  of  coinmunicating  it. 
All  effective  and  interesting  speakers  possess  in  varying 

degrees  a  good  supply  of  nerve-force,  though  they  may  not 
be  aware  of  its  possession.  A  speaker  in  good  physical  con- 

dition unconsciously  manifests  this  power.  The  chief  physi- 
cal means  of  eliciting  and  developing  magnetism  and  of 

properly  economizing  and  distributing  it,  is  faithful,  judi- 
cious, systenuitic  physical  training,  and  s|)ecial  culture  in 

the  art  of  delivery.  In  the  act  of  pulilic  speaking  the 
speaker  must  express  and  not  repress  its  manifestation.  The 
exiiression,  however,  must  be  consistent  with  self-control. 
There  is  a  magnetic  energy  bom  of  the  mastery  of  strong 
enjotion.  A  concentrated  delivery  is  the  expression  of  a 
soul  filled  with  intense  feeling  held  in  restraint.  It  is  the 

impressive  influence  of  re''served  power.  But  there  must always  be  jiower  to  reserve;  there  must  be  the  presence  of 
an  inward  fire.  The  restraint  of  nnimpassioned  speech  is 

simply  lameness.  The  "  temperance  "  that  gives  "smooth- 
ness "  to  injpassioned  utterance  is  the  moral  part  of  delivery. 

The  speaker  retains  his  self-possession  while  allowing  him- 
self to  be  carried  away. 

From  this  survey  of  the  most  important  features  of  the 
nature  and  method  of  a  true  delivery  it  will  be  seen  that  the 
art  of  public  address  can  be  jilaced  upon  a  rational  basis. 
It  is  grounded  on  scientific  principles ;  it  is  vitally  associated 
with  anatomy,  physiology,  psychology,  physics,  hygiene,  and 
especially  wit,h  a-sthetics  as  a  legitimate  department  of  that 
science.  The  art  of  address  strikes  its  roots  far  into  the 
deepest  and  richest  soil  of  the  man  himself.  Delivery  is 
nothing  less  than  the  man  and  the  whole  man  speak- 

ing— communicating  himself.  The  full  and  free  communi- 
cation of  life  to  the  rational  and  emotional  life  of  his  fellow- 

men  for  some  beneficent  puipose  is  the  end  and  ideal  of 
pulilic  speech.  Effective  delivery  implies  vitality,  natural- 

ness, and  communicating  power.  Power  must  have  guid- 
ance, and  art  gives  that  guidance.  The  natural  result  of 

patient  elocutionary  study  and  practice  under  judicious 
tuition  is  well  directed,  available,  and  polished  power. 

Convincing  arguments  for  the  utility  of  the  jn-actical  study 
of  delivery  can  be  adduced  from  the  overwhelming  testi- 

mony of  the  greatest  masters  of  the  art  of  speaking,  both  in 
ancient  and  in  modern  times.  The  art  of  delivery  is  not 
one  of  the  fine  arts,  but  in  its  vital  relations  to  effective 

public  address  and  to  the  critical  interpretation  of  the  prod- 
ucts of  the  greatest  minds  of  the  race  it  is  a  liberal  art,  and 

one  that  directly  contributes  to  the  develoj.nnent  of  personal 

power.  Its  dignity  as  an  art  is  demonstrated  in  its  impor- 
tant function  of  aiding  men  effectively  to  use  the  gifts  and 

graces  of  mind  and  character. 
Bibliography.— On  the  science  of  delivery  :  Delaumosne 

and  Arnaud,  The  Deharte  System  of  Oratory;  Moses  T. 
Brown,  T/te  Philosophy  of  Expresnion  :  Lennox  Browne 
and  Emil  Behnke,  The  Voice:  Song  and  Speech;  Madam 
Emma  Seller,  The  Voice  in  Speaking  and  The  Voice  in 

Singing;  John  Hullah,  llie  Speaking  Voice;  Sir  Morell 
.Mackenzie,  TIte  Hygiene  of  the  Vocal  Organs. 
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On  the  art  of  delivery :  Russell  iind  Miirdiicli,  Voeril  Gnl- 
ture;  Lewis  H.  Jlonroe,  Vocal  GjiniiuiKlica  iind  I'/ii/sical 
Training;  Jumk-.s  E.  Murdoch,  A  I'Ica  for  Spoken  Lan- 
guaj/i^K  ;  Kirby,  Language,  C'nllnre,  ami  fj.r/irexsion. 

Orthoepy:  The  dietionaries,  Woreester,  Weliste.r,  Stor- 
montli,  Ceiilury,  Im))erial ;  Hussell  and  .Murducli  (as  above)? 
Phyfe,  Jl'iiti  K/imi/d  I  Pronounci-  ?  and  Si'van  Thoiisaiul 
Wordx  often  Mixpronouncfd;  Ayres.  'I'/ie  Orthuepist:  Soulc 
and  Wlieeh'r,  A  Manual  of  Engli.sk  Pronuncintion  and 
Spelling;  Alljert  Salisbury,  Phonologij  and  Orthoepg. 

Kx[)ression :  Russell  and  Murdoch,  Vocal  Culture;  jAlur- 
doch,  Analytic  Elocution;  Bell,  Principles  of  Elocution; 

Rev.  F.  'P.  Hussell,  Ukc  of  the  Voice  in  licading  and  Speak- 
ing; 'y\eV[\M\w,  Elocution;  Uayuioud,  Tlie  Orator's  Man- ual; Bailey,  Introduction  to  Elocution;  Legouve,  Art  of 

Reading;  Abbe  Bautaiu,  The  Art  of  Extemporaneous 
Speaking;  Holyoake,  The  RuditnetUsvf  Public  Speaking; 
Russell,  Pulpit  Elocution ;  Chanilierlaiu,  The  Rhetoric  of 
Vocal  Expression;  Nathan  Sheppard,  Before  an  Audience. 
Gesture :  Delsarte ;  Baeon,  Manual  of  Gesture ;  Ray- 

mond, Orator's  Manual ;  Mellvaine,  Elocution ;  Bell,  Prin- 
ciples of  Elocution. 

Physical  culture:  Gixttman.  ̂ Esthetic  Physical  Culture; 
Genevieve  Stebbins,  Society  Gymnastics ;  Mary  S.  Thomp- 

son, Rhythmical  Gymnastics;  Emerson,  Physical  Culture. 
Criticism:  Iligginson,  Writing  and  Speech-making;  Lewis, 

Actors  and  Acting  ;  Matthews,  Oratory  and  Orators;  Curry, 
The  Province  of  Expression;  Henry  Irving,  The  Drama; 
Archer,  About  the  Theatre  ;  Francisque  Sarci^y,  Recollections 

of  Middle  Life.  J.  W."  Churchill. 
Elmwood  :  town  ;  Peoria  co..  III.  (for  location  of  county, 

see  map  of  Illinois,  ref.  4-D);  on  the  C,  B.,aiid  Q.  Railroad; 
26  miles  W.  by  N.  of  Peoria.  The  chief  industries  are  ag- 

riculture, mining,  and  manufacturing.  Pop.  (1880)  1,504; 
(1890)  1.548. 

Elongation  [from  Lat.  elonga're,  remove  to  a  distance]  : in  astronomy,  the  apparent  angular  distance  of  a  planet 
from  the  sun.  The  greatest  elongation  of  Mercury  amounts 

to  about  28'  30',  that  of  Venus  to  about  47'  48 .  and  that  of 
the  superior  planets  may  have  any  value  up  to  180'. 

Elo'ra,  or  EUora:  a  decayed  town  of  Hindustan,  near 
Dowlatabad ;  lat.  20°  5'  N.,  Ion.  75°  13'  E.  (see  map  of  X. 
India,  ref.  9-D).  Here  are  numerous  remarkable  oave- 
temples,  which  surpass  in  magnitude  all  others  in  India,  and 
are  adorned  with  statues  an<l  other  sculptures.  Besides  the 
cave-temples  hewn  out  in  the  slope  of  a  rocky  hill,  there 
are  vast  edifices  or  pagodas  carved  out  of  solid  granite  hills, 
so  as  to  form  magnificent  monoliths,  having  an  exterior 
as  well  as  interior  architecture,  richly  decorated.  They  are 
among  the  most  stupendous  monuments  ever  raised  by 
man.  The  most  remarkable  of  these,  the  temple  called  the 
Kailds,  dedicated  to  Siva,  is  about  145  feet  long  and  100 
feet  high,  and  is  supported  by  four  rows  of  pilasters  with 
colossal  elephants  beneath.  In  the  court  which  surrounds 
the  Kailas  temple  are  several  obelisks,  sphinxes,  and  col- 

onnades. Many  mythological  figures  are  carved  on  the 
walls.  The  date  of  the  construction  of  these  temples  is 
not  known.  According  to  Fergusson,  they  were  executed 
not  later  than  200  B.  c.  See  Lassen's  Indische  Altertums- 
kunde  and  Fergusson's  Handbook  of  Architecture. 

EI  Paso,  el-paa'so :  city  and  railway  junction ;  Wood- ford CO.,  111.  (for  location  of  county,  see  map  of  Hlinois, 
ref.  4-E);  17  miles  N.  of  Bloomington.  It  has  large  mills, 
several  grain-elevators,  carriage-factory,  and  agricultural- 
implement  works.  A  coal-shaft  has  been  sunk  here.  Pop. 
(1880)  1,390;  (1890)  1,353. 

El  Paso:  city,  railway  center,  and  port  of  entry;  capital 
of  El  Paso  CO..  Tex.  (for  location  of  county,  see  map  of 
Texas,  ref.  3-B) ;  situated  on  the  Rio  Grande.  Near  it  the 
river  passes  tlirough  a  mountain-gap  called  El  Paso  del 
Norte  (North  Pass),  which  is  the  chief  thoroughfare  between 
Mexico  and  New  Mexico.  On  the  opposite  bank  of  the  Rio 
Grande,  in  Chihuahua.  Mexico,  is  Ciudad  Juarez,  formerly 
called  Paso  del  Norte,  a  village  important  as  the  starting- 
point  of  the  Mexican  Central  Railroad,  and  having  a  custom- 
nouse,  through  which  a  large  amount  of  goods  pass  in  tran- 

sit lietween  the  U.  S.  and  Mexico.  El  Paso  has  numerous 
churches,  five  schools,  a  |200,000  federal  building,  smelters 

(including  a  copper  plant),  a  refi'igerator  for  beef  and  other 
meats,  ice-factories,  planing-mills,  gas-works,  electric  lights, 
etc.  Pop.  (1880)  736;  (1890)  10,338:  (1893)  local  census, 
13,500.  Editor  01?  "Tbibune." 

EI]ihinsionp.    Admiral:    See    Keitu,    George    Keith- 
Elimiinsto.vi;. 

Elpliinstonc,  Hon.  Mol'STSTL'ART :  historian:  b.  in  Scot- 
land, 1779;  a  younger  son  of  Lord  Eliihiiislcjue.  He  en- 
tered the  Bengal  civil  service  in  1795,  was  sent  as  ambas- 
sador to  the  court  of  Cabul  in  180H,  and  was  governor  of 

Bombay  1819-27.  Bishop  Heber  expressed  Ihc  (;pinion  that 
he  was  "in  every  res[)ect  an  extraordinary  num,"  and  that 
his  Indian  polii'y  was  wi.se  and  liberal.  JNIr.  Elphinstone 
resigiK'd  in  1829,  and  returned  to  England.  He  published 
an  Account  of  Caubiil  (1815  ;  2d  ed.  1K41)  and  a  Uistory  of 
India :  the  Hindoo  and  3Ioha'ininedan  Periods  (2  vols., 
1841;  0th  ed.  1874),  both  of  wliich  are  highly  esteemed. 
His  Life  (1HH4)  was  written  by  Sir  E.  Colebrooke,  who 
edited  his  posthumous  volume  The  Rise  of  British  Power 
in  the  East  (1887).     D.  Nov.  30,  1859. 

Elpliinstonp,  William  :  prelate  and  statesman ;  b.  in 
GliLsgow,  Scotland.  1431;  graduated  at  the  University  of 
Glasgow  1452;  and  afterward,  taking  holy  order.s,  officiated 
as  priest  of  the  Church  of  St.  Michael  for  four  years.  He 
became  a  student  of  civil  and  canon  law  in  the  University  of 
Paris,  where  his  reputation  for  learning  caused  his  ai)point- 
ment  to  a  professorship,  which  he  held  six  years.  Returning 
to  Scotland,  he  was  appointed  rector  of  the  University  of 
Glasgow,  and  sulisequently  held  the  important  office  of 
official  of  Lothian.  In  1478  he  became  a  member  of  the 

privy  council.  With  the  Bishop  of  Dunkeld  and  the  Earl 
of  Buchan  he  brouglit  about  a  reconciliation  between  .James 
III.  and  Louis  XL.  a  service  that  procured  for  him  the  see 

of  Ross,  which  was  afterw-ard  exchanged  for  that  of  Aber- 
deen. Having  been  made  chancellor  of  the  kingdom  in 

1484,  he  again  distinguished  himself  as  a  diplomatist  by  the 
success  of  his  negotiations  with  the  English  king  and  of  his 
mediations  between  the  barons  and  his  own  sovereign,  now 
James  IV.  He  was  next  intrusted  with  the  mission  to  the 

Emperor  Maximilian  to  arrange  a  marriage  between  James 

and  the  emperor's  daughter.  In  this  he  failed,  but  suc- ceeded in  completely  restoring  friendly  relations  with  the 
Dutch.  From  the  year  1492  to  his  death  he  held  the  office 
of  privy  seal.  It  is  as  a  patron  of  learning  that  he  is  best 
known.  The  foundation  of  the  university  at  Aberdeen  was 

due  almost  entirely  to  his  influence,  and  King's  College 
owes  its  erection  and  maintenance  to  his  care  and  liberality. 
I).  Oct.  25,  1514.  He  wrote  a  history  of  Scotland,  a  book  of 
canons,  and  some  biographies  of  Scotch  saints. F.  M.  Colby. 

El  Rosar'io:  town  of  Sinaloa.  Mexico:  55  miles  E.  of 
Mazatlan  (see  map  of  Mexico,  ref.  5-E).  Here  were  rich 
gold  mines,  which  are  no  longer  worked.  It  is  an  entrepot 
of  trade  between  Mazatlan  and  the  interior.     Pop.  5,000. 

El'sass :  See  Alsace. 

Elsass-Lotliringren :  See  Alsace-Lorralne. 

Els'lielnier.  Adam:  landscape-painter;  called  by  the 
Italians  II  Tedesco  (i.  e.  the  German);  b.  at  Frankfort- 
on-thc-JIain  in  1574.  His  works  are  highly  finished.  He 
excelled  in  chiaroscuro  and  in  faithfulness  to  nature.  He 
worked  mostly  in  Rome,  and  died  in  that  citv  in  want  in 
1620. 

Elsinore.  el-si-nor'  (Dan.  Belsingor) ;  an  old  town  and 
seaport  of  the  island  of  Seeland,  Denmark ;  on  tlie  western 
shore  of  the  Sound  (here  only  2-}  miles  wide);  24  miles  N. 
bv  E.  of  Copenhagen.  It  is  defended  by  the  castle  of  Kron- 
borg,  which  commands  the  Sound  at  its  narrowest  part.  It 
has  a  cathedral,  a  custom-house,  and  a  royal  palace  called 
]\rarienlist,  from  which  is  obtained  a  magnificent  view  of 
the  Sound  and  of  Helsingborg  in  Sweden.  At  Elsinore 
until  1887  dues  were  collected  from  foreign  vessels  navigat- 

ing the  Sound.  It  has  an  active  trade,  and  some  manufac- 
tures of  arms,  brandy,  hats.  etc.  Here  was  laid  the  scene 

of  Shakspeare's  Hamtet.  and  a  mile  from  the  citv  Hamlet's grave  is  shown.     Pop.  (1890)  11,082. 

El-Siwah,  el-see'wiui  (anc.  Ammonium) ;  the  most  north- 
erly of  the  five  Egyptian  oases;  al)out  440  miles  W.  N.  W. 

of  ancient  Thebes^  It  is  6  miles  long  and  3  broad.  The 
oasis  abounds  in  salt  and  alum,  which  were  anciently  ex- 

ported. Dates,  pomegranates,  and  other  fruits  are  pro- 
duced in  very  large  quantities.  Sheep  and  cattle  are  lired  in 

great  numbers.  The  oasis  aboumls  in  fresh-water  springs, 
and  is  in  part  rather  marshy.  The  ruins  of  the  temple  of 
Amnion  and  of  other  ancient  buildings  are  still  in  exist- 

ence.    Pop.  about  8,000.     Chief  town,  Kebir. 
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79 Elson,  Louis  Charles:  journalist  and  musioographer; 
li.  in  Boston,  Mass.,  Apr.  17,  184b,  and  educated  tliorc ; 
in  1877  he  became  the  assistant  editor  of  tlie  Vox  Ilumimn. 
and  in  1879  sole  editor.  He  has  been  for  a  number  of  years 
the  music  critic  of  the  Boston  Admiixi'r.  and  was  also  on  the 
editorial  staff  of  the  Boston  Mm^ieal  Herald,  and  is  a  lec- 

turer in  the  New  England  Conservatory  of  Music.  lie  lias 
published  a  History  of  Mmic  in  Popular  Form,  History  of 
Oerman  Song,  Curiosities  of  JIusic,  and  other  works,  and 
has  written  original  words  for  many  songs,  and  has  trans- 

lated and  adapted  many  fcu'eign  vocal  compositions. D.  E.  IIervey. 

El'ssler,  Fanny:  dancer;  1>.  in  Vienna  in  1811.  She 
performed  with  success  in  Berlin,  Paris,  and  Londun.  With 
her  sister  Therese,  who  was  also  a  danseuse,  she  visited  the 

U.  S.  in  1841.  She  retired  from  the  stage  with  a  large  for- 
tune in  1851.  D.  Nov.  38,  1884. — Her  sister  Therese  was 

united  in  morganatic  marriage  with  Prince  Adallxu-t  of 
Prussia  in  1851,  and  was  made  Preifrau  von  Barnim  by  the 
king  in  the  same  year.     D.  in  1878. 

Elster,  Black  :  river  of  Germany ;  rises  in  Saxony,  flows 
northwestward,  and  enters  the  Elbe  8  miles  E.  of  Witten- 

berg.    Length,  113  miles. 

Elster,  White:  river  of  Germany;  rises  near  the  north- 
western frontier  of  Boliemiii,  flows  northwartl,  and  after 

a  course  of  133  miles  enters  the  Saale  3  miles  S.  of  Halle, 
Prussia. 

^I'ton :  a  shallow  saline  lake  of  Russia;  in  the  basin 
of  the  Caspian,  government  of  Astrachan;  150  miles  S.  S. 
E.  of  the  town  of  Saratof.  It  is  14  miles  long,  and  has  an 
area  of  78  sq.  miles.  About  100.000  tons  of  salt  are  annu- 

ally procured  from  it.  In  the  summer  it  presents  an  ap- 
pearance as  if  it  were  covered  with  §now. 

Elutriation  [from  Lat.  elutria're,  cleanse] :  the  process 
of  preparing  earths  and  pigments  by  washing  them  in 
large  quantities  of  water,  so  that  the  heavier  particles  sink 
to  the  bottom,  and  the  finer  particles,  remaining  longer  sus- 

pended, are  gradually  dejiosited.  This  operation  is  a  very 
important  one  in  preparing  clay  for  the  porcelain  manufac- 

ture and  some  ores  of  iron  and  other  metals  for  the  fur- 
nace. The  apparatus  used  for  this  purpose  is  a  vat  in  which 

grinding  wheels  revolve,  and  into  which  a  stream  of  water 
flows,  but  there  arc  many  adaptations  of  the  process. 

El'vas  (Sp.  Helves,  or  Yelves) :  a  fortified  frontier  city  of 
Portugal ;  province  of  Alemtejo ;  about  135  miles  E.  of 
Lisbon  and  13  miles  W.  of  Badajos,  Spain  (see  map  of 
Spain,  ref.  17-C).  It  stands  on  a  steep  hill,  is  inclosed  by 
walls,  and  is  said  to  be  the  strongest  fortress  in  Portugal. 
It  contains  many  antique  Moorish  buildings,  a  cathedral, 
several  convents,  a  theater,  an  arsenal,  and  a  college.  Elvas 
is  supplied  with  water  by  a  large  Moorisli  aqueduct  with 
several  tiers  of  arches  rising  to  the  height  of  350  feet.  Its 
bishop  is  a  suffragan  of  the  Arclibishop  of  Evora.  Elvas 
was  captured  bv  the  Spaniards  in  1580,  and  again  in  1808 

by  the  French.  "  Pop.  15,000. Elves :  See  Elf. 

Elwood  :  town  ;  Madison  co.,  Ind.  (for  location  of  county, 
see  map  of  Indiana,  ref.  5-P) ;  on  the  Pitts..  Cin.,  Ch.  and 
St.  L.  and  Erie  railways;  45  miles  N.  N.  E.  of  Indianapolis. 
It  is  a  shipping-point  for  grain  and  stock,  and  has  grain- 
elevators,  saw-mills,  and  manufactures  of  flax,  lamp-chim- 

neys, and  plate-glass.     Pop.  (1880)  751 ;  (1890)  3,384. 

Ely,  ee'li :  citv  of  Cambridgeshire,  England  ;  on  the  river Ouse  ;  7.3  miles  N.  N.  E.  of  London  and  16  miles  N.  N.  E.  of 
Cambridge  (see  map  of  England,  ref.  10-K).  It  is  situated 
in  the  fen  country  called  tlie  Isle  of  Ely.  A  monastery  was 
founded  here  in  673,  but  it  was  destroyed  by  the  Danes  in 
870  and  not  restored  till  a  century  later,  by  Bishop  Ethel- 

wold,  of  Winchester.  Henry  I.  elevated  Ely'into  a  bishopric in  1107;  and  when  the  monasteries  were  dissolved,  under 
Henry  VIII.,  the  conventual  church  was  transformed  into  a 
cathedral.  So  far  as  the  interior  is  concerned  it  is  one  of 
the  most  beautiful  of  Knglish  cathedrals,  but  its  exterior  is 
a  singular  mixture  of  various  styles  of  architecture.  The 
nave,  which  was  completed  in  the  middle  of  the  twelfth 
century,  is  Late  Norman.  The  Galilee,  or  western  porch, 
which  was  created  by  Bishop  Eustace  (1198-1315)  is  Early 
English.  The  choir  was  origiiudiy  Early  Noi'man,  but  iii 
the  middle  of  the  thirteenth  century  its  Norman  apse  was 
pulled  down  and  the  church  extended  eastward  by  six  more 
arches.     The  lady-chapel  was  begun  by  Bishop  Hotliam, 

who  also  rebuilt  the  Norman  tower,  much  enlarged,  in  the 
form  of  an  octagon,  and  (crowned  with  a  lofty  lantern.  The 
tower,  as  well  as  the  iady-cliapel,  was  designed  by  Alan  of 
Walsingham.  The  total  leiigtii  of  the  whole  struct un^  from 
E.  to  W.  is  535  feet :  tlie  heiglit  of  the  western  tower  is  330 
feet.  Another  fine  building  is  Trinity  church,  a  handsome 
structure  founded  in  1331.  Ely  contains  many  interesting 
monuments.  There  are  manufactures  of  oil,  earthenware, 
and  clay  pipes.     Pop.  (1891)  8,017. 

Ely,  Isle  of  :  a  level,  fenny  tract  of  Cambridgeshire, 
England  ;  the  southern  part  of  the  lied  ford  Level ;  bounded 
S.  by  the  river  Ouse;  area,  355  sq.  miles.  It  was  formerly 
in  great  part  covered  with  water,  but  has  been  drained  and 
reclaimed  liy  numerous  canals  and  ditches.  Aquatic  birds 
ami  marsh  plants  abouiul  here.  The  soil  is  fertile,  and  pro- 

duces good  crops  of  hemj),  flax,  wheat,  oats,  etc. 

Ely,  Richard  Theodore,  Ph.  I).,  LL.  I). :  political  econo- 
mist ;  b.  at  Ripley,  N.  V.,  Apr.  13,  1H54;  educated  at  State 

Normal  School,  Fredonia,  N.  Y.,  and  at  Dartmouth  and 
Columbia  Colleges,  graduating  from  the  latter  in  1876; 
studied  in  Europe  1876-79 ;  received  a  degree  of  Ph.  D., 
University  of  Heidelberg,  1879;  Professor  of  Political  Econ- 

omy in  Johns  Hopkins  University  1885-93  ;  member  of  Bal- 
timore and  Maryland  Tax  Commissions,  and  secretary  of 

American  Economic  Association;  elected  director  of  the 
School  of  History  and  Political  Science,  and  Professor  of 
Political  Economy  in  the  University  of  Wisconsin,  June,. 
1893 ;  author  of  French  and  Oerman  Socialism  (1883) ; 
Labor  Movement  in  America  (1886);  Taxation  in  American 
States  and  Cities  (1888) ;  Problems  of  To-day  (1888) ;  Politi- 

cal Economy  (1889) ;  Social  Aspects  of  Christianity  (1889). 
C.  H.  Thurbee. 

Elyot,  Sir  Thomas  :  author  and  diplomatist ;  b.  in  Wilt- 
shire, England,  about  1490.  The  place  of  his  education  is- 

not  known,  but  the  extent  of  his  learning  seems  to  prove 
him  a  university  graduate.  He  held  the  office  of  clerk  to 
the  western  assize  from  about  1511  to  1519,  when  he  ex- 

changed it  for  that  of  clerk  of  the  king's  council,  a  position which  he  held  for  six  years  and  a  half,  as  he  com])!ained,. 
witliout  compensation  and  without  thanks.  In  1533  he  was 
sent  on  embassies  to  the  pope  and  to  the  emperor,  and  while 
on  the  latter  mission  received  instruct  iiins  to  cause  the  ar- 

rest of  the  Reformer  Tyndale,  but  failed  in  the  attempt- 

Though  highly  honored  by  his  contenqjoi'aries  for  his  learn- 
ing, Elyot  received  but  slight  pecuniary  rewards  from  his 

patrons  for  either  his  literary  or  official  labors,  and  spent 
his  life  in  straitened  circumstances.  D.  at  Carlton,  Cam- 

bridgeshire, 1546.  Of  his  works  the  most  noted  is  The  Boke 
named  the  Gouernour  (I^ondon,  1531).  which  is  a  moral 
treatise  on  the  way  to  fit  a  man  for  the  duties  of  governing. 
Among  his  twelve  other  books  arc  Of  the  Knowledge  that 

maket'h  a  Wise  j)/o»j  (1533) :  Bibliothe'ca  (1538),  the  first  Lat- 
in-English dictionary;  The  Image  of  Uovernance  (1540); 

Preservative  against  Death  (1545) ;  Defense  for  Good  Women 
(1545).  F.  M.  Colby. 

Elyria  :  village  and  railway  center;  capital  of  Lorain 
CO.,  ().  (for  location  of  county,  see  map  of  Ohio,  ref.  3-G) ;: 
beautifully  situated  at  the  confluence  of  the  eastern  and 
western  branches  of  Black  river ;  7  miles  S.  of  Lake  Erie 
and  35  miles  W.  of  Cleveland ;  has  eight  churches,  a  high 

school,  a  public  library,  a  law  library,  an  extensive  automat- 
ic screw-factory,  shears-factory,  and  other  industrial  estab- 

lisliments,  gas-works,  electric  lights,  etc.  Sandstone  is  one 
of  the  chief  exports.     Pop.  (1880)  4,777;  (1890)  5,611. 

Editor  of  "  Republican." 
Elys^e.  The  Palace  of  the:  a  celebrated  residence  in 

Paris",  France  ;  situated  at  the  junction  of  the  Rue  du  Fau- 
bourg St.-Honore  and  the  Avenue  de  JIarigny.  It  was  built 

in  1718  for  the  Count  d'Evreux,  and  served  successively 
as  a  residence  for  Sladame  de  Pompadour,  for  Iier  brother, 
the  Marquis  de  Marigny,  for  extraordinary  ambassadors,  for 

the  financier  Beaujciii.'and  for  the  Duchesse  de  Bourbon. x\.fter  the  Restoration  it  took  the  name  of  Hotel  de  la  pre- 
sidence  (Dec,  1848).  It  was  at  the  Elysee  that  the  eonp 
d'etat  of  Dec,  1851,  was  planned.  During  the  Exposition 
Universelle  of  1867  it  served  as  a  residence  for  visiting  for- 

eign potentates,  and  is  now  devoted  to  the  use  of  the  presi- 
dent of  the  republic. 

Elys'iuin.  or  The  Elysian  Fields  (in  Gr.  T}\i<nov  we- 
Slav) :  in  classic  mythology,  the  place  to  which  the  souls  of 
the  virtuous  were  supposed  to  be  transported  after  death. 
Elysium  was  variously  represented  as  a  part  of  Hades,  as 
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an  island  in  the  Wcstcvn  Oci-an,  or  as  located  in  mid-air. 
Some  of  the  aneients  innigined  that  the  kinffdorn  of  I'luto 
was  divided  into  two  regions — Tartanis,  in  which  the  wicked 
were  pnnishcd,  and  Elysium,  the  abode  of  the  good. 

Elytra:  See  Entomology. 

Elze,  el'tse,  FiiiiiDBicii  Karl:  German  Shakspeare, schol- ar; b.  at  Dessau,  May  23,  1821;  studied  at  ]..eii)zig  and 
Berlin ;  taught  in  the  Des.sau  gymnasimn ;  called  to  the 

University  of  Halle  as  "  ausserordentlicher  "  Professor  of 
English  in  IHi.'i;  promoted  to  a  full  professorshi])  in  1876. 
Elze's  interests  lay  chiefly  in  the  direction  of  modern  Eng- lish literature,  lie  was  a  zealous  member  of  the  Deutsche 

Shakes[ieare-Gesellschaft  and  a  frequent  contributor  to  its 
Jahrhuch,  which  he  edited  1868-79.  Of  his  sejiarate  pub- 

lications may  be  mentioned  lives  of  Scott  (1864) ;  ]Jyron 

(1870);  and  Shakspeare  (1876):  an  cditicm  of  Ilainld  (l'8o7; 2d  ed.  1882);  JSiohs  on  EUzahellmii  Dramatists  (3  vols., 
1880-86 ;  3d  ed.  1889) ;  and  Gnmdrixs  <Ji-r  enyiisekeH  Philo- 
loyie  (1887;  3d  ed.  1888).     D.  .Tan.  31,  1889. 

G.  Ij.  KlTTBEIKiE. 

El'zeyir,  or  Elzevler:  the  name  of  a  family  of  Dutch 
printers  who  lived  at  Amsterdam.  Leyden,  and  other  ])laces, 
and  were  celebrated  for  the  accuracy  and  beauty  of  their 
typo|;raphy.  They  published  excellent  editions  of  many 
classic  authors  between  XTiA'i  and  1681.  The  first  eminent 
printer  of  the  family  was  Louis  or  Lodewijk,  who  was  born 
at  Louvain  about  l.i40,  settled  in  Ley<len.  and  dieil  aliont 
1617,  leaving  five  sons — Matthias,  Louis,  Giles  (or  ̂ Egidius), 
Joost  (or  Jodocus).  and  Bonaventure,  who  were  all  pub- 

lishers. The  business  was  continued  by  Abraham,  a  son  of 
Matthias,  and  his  partner  Bonaventure,  who  published  duo- 

decimo editions  of  the  classics  which  are  still  highly  prized 
for  their  Vicauty  and  correctness.  The  Greek  New  Testa- 

ment is  among  their  masterpieces.  A  press  was  established 
in  Amsterdam  in  16138  by  Louis  Elzevir  (a  grandson  of 
Louis  first  mentioned),  who  published  good  editions  of  nu- 

merous authors.  Several  other  members  of  the  family  were 
distinguished  printers.  At  least  1,600  works  were  published 
by  the  Elzevirs. 

Eniauatiou  [from  Lat.  e.mana'tio,  an  oozing  out.  deriv. 
of  emana're;  S.  forth  +  man  a' re,  flow,  ooze]:  in  the  reli- 

gions of  India  and  of  ancient  Persia,  in  Neoplatonism,  and 
in  Gnosticism,  a  theory  of  ontology  and  of  cosmogony 
which  ascribes  the  origin  of  the  universe  and  of  all  inferior 
beings  to  an  outflow  from  the  Deity.  The  name  has  also 
been  applied  to  the  good  and  evil  influences  which  the 
heavenly  bodies  were  formerly  believed  to  send  forth,  and 
which  were  thought  to  determine  the  destinies  of  men. 

Eiiianc'i])atiou  [from  Lat.  emancipa'tio,  deriv.  of  eman- 
cipare.,  formally  release  from  authority  or  ownership:  e, 

forth  +  mancipa're,  transfer,  release  by  the  formal  act  of  the 
manci'pium,  deriv.  of  manceps,  one  who  acquires,  purchai^er, 
contractor ;  man-  (mayius),  hand  -+-  ca'pere,  take] :  the  act  of 
freeing  from  subjection  of  any  kind.  In  Roman  law  a  son 
was  regarded  as  the  slave  of  his  father,  and  could  by  a  fic- 

tion of  that  law  be  freed  by  being  sold  (mancipatus)  three 

times  by  the  father.  Thi's  enfranchisement  was  termed 
emancipation.  Different  modes  of  emancipation  were  after- 

ward recognized  by  Roman  jurisprudence.  In  countries 
where  that  law  prevails  the  word  signifies  the  exemption  of 
the  son  from  the  power  of  the  father,  either  by  express  act 
or  implication  of  law.  By  the  civil  law  of  France,  majority 
and  emancipation  are  attained  at  twentv-one,  and  a  minor 
is  emancipated  by  marriage.  The  word  emancipation  is 
used  in  a  general  sense  to  signify  the  liberation  of  a  slave, 
or  the  admission  of  certain  classes  to  the  enjoyment  of  civil 
rights,  as  Catholic  Emancipation  (q.  v.). 

Emancipation,  Proclamation  of:  the  most  important 
document  ever  penned  by  a  President  of  the  U.  S. ;  issued 
by  President  Lincoln,  Sept.  22,  1862.  as  a  notice  to  the  Con- 

federates to  return  to  their  allegiance,  emancipation  of  the 
slaves  being  proclaimed  as  a  result  which  would  follow  their 
failure  so  to  return.  The  real  Proclamation  of  lOmancipa^ 
tion  was  the  supplementary  document  of  Jan.  1, 186:3.  This 
act  was  simply  a  war-measure,  based  solely  upon  the  Presi- 

dent's authority  as  commander-in-chief  of  the  array  and navy. 

Proclamation  of  Emancipation. 

I,  Abraham  Lincoln,  President  of  the  United  States,  and 
Commander-in-(Oiief  of  the  Army  and  Navy  thereof,  do 
hereby  proclaim  and  declare  thai  hereafter,  as  heretofore, 
the  war  will  be  prosecuted  for  the  obje<'t  of  practicallv  re- 

storing the  constitutional  relation  Ijetween  the  United  States 
anil  the  people  thereof  in  those  States  in  which  that  rela- 

tion is.  or  may  be.  suspended  or  disturbed  ;  that  it  is  niy 
[lurpose  upon  the  next  meeting  of  Congress  to  again  recom- 

mend the  ademption  of  a  practical  measure  tendering  pecu- 
niary aid  to  the  free  acceptance  or  rejection  of  all  the  slave 

States,  so  called,  the  people  whereof  may  not  then  be  in  re- 
bellion against  the  United  States,  and  which  States  may 

then  have  voluntarily  adopteil,  or  theroaft<!r  may  voluntar- 
ily adopt,  the  imnu'diate  or  gradual  abolishment  of  slavery 

within  their  respective  limits,  and  that  the  efl'ort  to  colonize 
jjersons  of  African  descent,  with  thcdr  consent,  upon  the 
continent  or  elsewhere,  witli  the  previously  oVjtained  con- 

sent of  the  government  existing  there,  will  be  continued; 
that  on  the  first  day  of  .Jainiary,  in  the  year  of  our  Lord 
one  thousand  eight  hundreil  and  sixty-three,  all  persons 
held  as  slaves  within  any  State,  or  any  designated  part  of 
a  State,  the  jieople  whereof  shall  then  be  in  rebellion  against 
the  United  States,  shall  be  then,  thenceforwaed,  and  fob- 
ever  free;  and  the  military  and  naval  authority  thereof 
will  recognize  and  maintain  the  freedom  of  such  persons, 
and  will  do  no  act  or  acts  to  repress  such  persons,  or  any  of 
them,  in  any  efforts  they  may  make  for  actual  freedom; 
that  the  Executive  will,  on  the  first  day  of  .January  afore- 

said, by  proclamation,  designate  the  States  and  parts  of 
States,  if  any.  in  which  the  people  thereof  respectively  shall 

t'nen  be  in  rebellion  against  the  United  States;  and  the  fact 
that  any  State,  or  the  people  thereof,  shall  on  that  day  be 
in  good  faith  represented  in  the  Congress  of  the  United 
States  by  members  chosen  thereto,  at  elections  wherein  a 
majority  of  the  qualified  voters  of  such  State  shall  have  par- 

ticipated, shall,  in  the  absence  of  strong  countervailing  tes- 
timony, be  deemed  conclusive  evidence  that  such  State  and 

the  people  thereof  have  not  been  in  rebeUion  against  the 
LTnited  States.  , 

That  attention  is  hereby  called  to  an  act  of  (jongress  en- 
titled "An  act  to  make  an  additional  article  of  war,"  ap- 

proved March  Vd,  1862,  and  which  act  is  in  the  words  and 
figures  following : 

"  Be  it  enacted  by  the  Senate  and  House  of  Representa- 
tives of  the  LTnited  States  of  America,  in  Congress  assembled, 

That  hereafter  the  following  shall  be  promulgated  as  an  ad- 
ditional article  of  war  for  the  government  of  the  Army  of 

the  ignited  States,  and  shall  be  obsen'cd  and  obeyed  as  such  : 
"Article — .  All  officers  or  persons  of  the  military  or 

naval  service  of  the  United  States  are  prohibited  from  eiu- 
)>loying  any  of  the  forces  under  their  respective  commands 
for  the  purpose  of  returning  fugitives  from  ser\nce  or  labor 
who  may  have  escaped  from  any  persons  to  whom  such  serv- 

ice or  labor  is  claimed  to  be  due  ;  and  any  officer  who  shall 
be  found  guilty  by  a  court  martial  of  violating  this  article 
shall  be  dismissed  from  the  service. 

"Sec  2.  And  be  it  further  enacted,  that  this  act  shall 

take  effect  from  and  after  its  passage." Also  to  the  ninth  and  tenth  sections  of  an  act  entitled 

"An  act  to  suppress  insurrection,  to  punish  treason  and  re- 
bellion, to  seize  and  confiscate  pro]ierty  of  rebels,  and  for 

other  purposes,"  approved  .July  17.  1862,  which  sections  are 
in  the  words  and  figures  following : 

"  Sec.  9.  And  be  it  further  enacted,  that  all  slaves  of  per- 
sons who  shall  hereafter  be  engaged  in  rebellion  against  the 

Government  of  the  United  States,  or  who  shall  in  any  way 
give  aid  or  comfort  thereto,  escaping  from  such  persons  and 
taking  refuge  within  the  lines  of  the  army;  and  all  slaves 
captured  from  such  persons  or  deserted  by  them,  and  com- 

ing under  the  control  of  the  Government  of  the  United 
States,  and  all  slaves  of  such  persons  found  on  (or  being 
within)  any  place  occujiied  by  rebel  forces  and  afterward 
occupied  by  the  forces  of  the  United  States,  shall  be  deemed 

captives  of' war,  and  shall  be  forever  free  of  their  servitude and  not  again  held  as  slaves. 
"  Sec.  10.  And  be  it  further  enacted,  that  no  slave  escap- 

ing into  any  State,  Territory,  or  the  District  of  Columbia, 

from  any  of  the  States,  shall' be  delivered  up,  or  in  any  way impeded  or  hindered  of  his  liberty,  except  for  crime  or  some 
offense  against  the  laws,  unless  the  person  claiming  said 
fugitive  shall  first  make  oath  that  the  person  to  whom  the 
labor  or  service  of  such  fugitive  is  alleged  to  be  due  is  his 
lawful  owner,  and  has  not  been  in  arms  against  the  United 
States  in  the  present  rebellion,  nor  in  any  way  given  aid  or 
comfort  thereto;  and  no  person  engaged  in  the  military  or 
naval  service  of  the  LTnited  States  shall,  under  any  pretense 
whatever,  assume  to  decide  on  the  validity  of  the  claim  of 

any  person  to  the  service  or  labor  of  any  other  pei-son,  or 
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surrender  up  any  suc-h  person  to  the  claimant,  on  pain  ol 
being  dismissed  from  tlie  serviee." 

And  I  do  hereliy  enjoin  upon  and  order  al!  persons  en- 
gaged in  the  military  and  naval  service  of  the  United  States 

to  observe,  obey,  and  enforee  within  their  respeetive  spheres 
of  service  the  act  and  sections  above  recited. 

And  the  Executive  will,  in  due  time,  recommend  that  all 
citizens  of  the  United  States  who  shall  have  remained  loyal 
thereto  throughout  the  rebellion,  shall  (upon  the  restoration 
of  the  constitutional  relation  between  the  United  States  and 
their  respective  States  and  people,  if  the  relation  shall  have 
been  suspended  or  disturbed)  be  compensated  for  all  losses 
by  acts  of  the  Lfnited  States,  including  the  loss  of  slaves. 

In  witness  whereof.  I  have  hereunto  set  my  hand  and 
caused  the  seal  of  the  United  States  to  be  affixed. 

Done  at  the  city  of  Washington,  this  twenty-second  day 
of  September,  in  the  year  of  our  Lord  one  tliousand  eight 
hundred  and  sixty-two,  and  of  the  independence  of  the 
United  States  the  eighty-seventh. 

By  the  President :  Abraham  Lincoln. 
Wm.  H.  Seward,  Secretary  of  State. 

Supplementary  Proclamation. 

Whereas,  On  the  twenty-second  day  of  September,  in  the 
year  of  our  Lord  one  thousand  eight  hundred  and  sixty-two, 
a  proclamation  was  issued  by  the  President  of  the  United 
States,  containing  among  other  things  the  following,  to 
•wit: 

That  on  the  first  day  of  .January,  in  the  year  of  our  Lord 
one  thousand  eight  hundred  and  sixty-three,  all  persons 
held  as  slaves  within  any  State,  or  any  designated  part  of  a 
State,  the  peo[)le  whereof  shall  then  be  in  rebellion  against 
the  United  States,  sliall  be  thenceforward  and  forever  free, 
and  the  Executive  Government  of  the  United  States,  in- 

cluding the  military  and  naval  authority  thereof,  will  recog- 
nize and  maintain  the  freedom  of  such  persons,  and  will  do 

no  act  or  acts  to  repress  such  persons,  or  any  of  them,  in 
any  efforts  they  may  make  for  their  actual  freedom : 

That  the  Executive  will,  on  the  first  day  of  January  afore- 
said, by  proclamation,  designate  the  States  and  parts  of 

States,  if  any,  in  which  the  people  thereof  respectively  shall 
then  be  in  rebellion  against  the  United  States,  and  the  fact 
that  any  State,  or  the  people  thereof,  shall  on  that  day  be 
in  good  faith  represented  in  the  Congress  of  the  United 
States  by  members  chosen  thereto  at  elections  wherein  a 
majority  of  the  qualified  voters  of  such  State  shall  have 
participated,  shall,  in  the  absence  of  strong  countervailing 
testimony,  be  deemed  conclusive  evidence  that  such  State 
and  the  people  thereof  are  not  then  in  rebellion  against  the 
United  States : 
Now,  therefore,  I,  Abraham  Lincoln,  President  of  the 

LTnited  States,  by  virtue  of  tlie  power  in  me  vested  as  Com- 
mander-in-chief of  the  Army  and  Navy  of  the  United  States, 

in  time  of  actual  armed  rebellion  against  the  authority  and 
Government  of  the  United  States,  and  as  a  fit  and  necessary 
war-measure  for  repressing  said  rebellion,  do,  on  this  first 
day  of  January,  in  tlie  year  of  our  Lord  one  thousand  eiglit 
hundred  and  sixty-three,  and  in  accordance  with  my  pur- 

pose so  to  do,  publicly  proclaim  for  the  full  ]jeriod  of  one 
hundred  days  from  the  day  of  the  above  first-mentioned 
order,  and  designate,  as  the  States  and  parts  of  States 
wherein  the  people  thereof  respectively  are  this  day  in  re- 

bellion against  the  United  States,  the  following,  to  wit :  Ar- 
kansas, Texas,  Louisiana,  excejrt,  the  parishejs  of  St.  Ber- 

nard, Plaquemine,  Jefferson,  St.  John,  St.  Charles,  St. 
James.  Ascension.  Assumption,  Terre  Bonne,  Lafourche, 
St.  Mary,  St.  Martin,  and  Orleans,  including  the  city  of 
New  Orleans,  Mississippi,  Alabama,  Florida,  Georgia,  South 
Carolina,  North  Carolina,  and  Virginia,  except  the  forty- 
eight  counties  designated  as  West  Virginia,  and  also  the 
counties  of  Berkeley,  Accomac,  Northampton.  Elizabeth 
City,  York,  Princess  Ann,  and  Norfolk,  including  the  cities 
or  Norfolk  and  Portsmouth,  and  which  excepted  parts  are, 
for  the  present,  left  precisely  as  if  this  proclamation  were 
not  issued. 

And  by  virtue  of  the  power  and  for  the  purpose  afore- 
said, I  do  order  and  declare  that  all  persons  held  as  slaves 

within  said  designated  States  and  parts  of  States  are,  and 
henceforward  shall  be,  free ;  and  that  the  Executive  Gov- 

ernment of  the  United  States,  including  the  military  and 
naval  authorities  thereof,  will  recognize  and  maintain  the 
treedom  of  said  persons. 
And  I  hereby  enjoin  upon  the  people  so  declared  to  be 
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defense,  and  I  recommend  to  them,  that  in  all  cases,  when 
allowed,  they  labor  fiiilhfully  for  reasonable  wages. 

And  I  further  declare  and  mak(!  known  that  such  persons 
of  suitable  condition  will  be  received  inlo  the  arined  service 
of  the  United  States  to  garrison  forts,  positions,  stations, 
and  other  places,  and  to  man  vessels  of  all  sorts  in  said 
service. 

And  upon  this,  sincerely  believed  to  be  an  act  of  ju.stice, 
warranted  by  the  Constitution,  upon  military  necessity,  I 
invoke  the  considerate  judgment  of  mankind  and  the  gra- 

cious favor  of  Almiglity  God. 
In  witness  whereof  I  have  hereunto  set  my  hand  and 

caused  the  seal  of  the  United  States  to  be  affixed. 
Done  at  the  city  of  Washington,  this  first  day 

of  January,  in  the  year  of  our  Lord  one  thou- 
[l.  s.]     sand  eight  hundred  and  sixty-three,  and  of  the 

independence  of  the  United   States  of  America 
the  eighty-seventh. 

By  the  President :  Abraham  Lincoln. 
William  H.  Seward,  Secretary  of  State. 

Eman'iiel,  surnamed  The  Great  :  King  of  Portugal ;  b. 
in  May,  1469.  He  succeeded  John  II.  Jlay  8.  14!).i.  and 
married  Isabella,  a  daughter  of  Ferdinand  and  Isabella  of 
Castile.  Slie  died  in  1408,  and  Emanuel  married  her  sister 

Maria.  His  third  wife,  wliom  he  married  in  1.519,  was  Ele- 
onore.  a  sister  of  the  Emperor  Charles  V.  Emanuel  pro- 

moted education,  maritime  enterprise,  and  commerce.  Dur- 
ing his  prosperous  reign  the  power  and  glory  of  Portugal 

were  increased  by  the  discoveries  and  victories  of  Vasco  <ia 
Gama,  Albuquerque,  and  Almeida  in  India  and  Brazil. 
Portugal  was  probably  the  greatest  naval  power  of  the  world 
in  his  reign,  which  constitutes  the  golden  age  of  Portuguese 
history.  His  power  and  renown  were  greater  than  any  Por- 

tuguese monarch  ever  possessed,  either  before  or  since  his 
time  ;  but  he  greatly  injured  his  country  by  the  banish- 

ment of  all  Jews  and  the  enforced  conversion  of  their  young 
children.     D.  Dec.  13,  1.521. 

Eiiiarginatc  [from  Lat.  emargma're,TeinoYe  the  edge;  e, 
forth  -I-  Diargo,  -inis.  edge] :  (a)  in  botany,  notched  or  in- 

dented at  the  apex :  said  of  leaves,  (h)  In  zoology,  having 
a  portion  of  the  margin  cut  away,  as  of  the  border  of  the 
scapula,  the  tail  of  a  mammal,  or  the  feather  of  a  bird. 

Eiii'ba,  or  Jeiuba:  river  of  Asia,  in  Turkistan  or  the 
Kirghiz  territory.  It  flows  southwestward,  and  enters  the 
Caspian  Sea.     Length  about  350  miles. 

Eiiibaliuin^  [deriv.  of  embalm  <  M.  Eng.  enbaumen  < 
0.  Fr.  embdiiyner;  en- +  baume  <  Jjat.  balsamum  =  Gt. 
$a.Ka-aiM>p.  lialsam  ;  the  I  has  been  reintroduced  into  the 
spelling,  though  not  into  the  pronunciation  of  the  English 
word] :  in  general,  the  special  preparation  of  a  dead  organism 
(human  body,  animal,  or  iJant)  to  prevent  ordinary  decom- 

position or  decay.  The  term  in  itself  refers  to  the  means, 
i.  e.  balms  or  balsams,  employed  by  some  of  the  ancients. 
As  commonly  used,  it  refers  to  the  preservation  of  dead 
bodies  for  reasons  connected  with  religious  beliefs  or  from 
pride  or  sentiments  of  affection.  On  the  other  hand,  for 
scientific  purposes,  as  in  museums  of  anatomy  and  zoology, 
altliough  the  process  for  rendering  dead  bodies  permanent 
may  be  the  same,  it  is  usually  designated  preservation 
rather  than  embalming.  Petrifaction,  in  which  the  form 
is  left  intact  although  the  animal  or  vegetable  substance 
lias  been  replaced  molecule  by  molecule  by  some  mineral, 
does  not  properly  come  under  the  head  of  embalming  or 
preservation  as  here  used.  It  is  a  preservation  of  form  and 
not  of  substance,  while  embalming  aims  to  preserve  botli 
form  and  substance ;  furthermore  petrifaction  has  not  been 
successfully  accomplished  by  art. 

The  cause  of  decay  has  "been  attributed  to  a  supposed 
tendency  of  complex  organic  substances  to  break  up  spon- 

taneously into  siiupler  ones;  but  the  profound  physiological 
and  chemical  studv  of  the  nineteenth  century  has  sliown 

that  these  substances,  having  been  l.iuilt  up  by  the  life  proc- 
esses, remain  stable  untirby  tlie  life  processes  they  are 

again  reduced  to  simpler  substances  with  liberation  of 

energv  for  the  purposes  of  mental  or  physical  action.  After 

death'  the  so-called  organized  or  living  ferments  (various 
micro-organisms,  especially  putrefactive  bacteria),  which 
abound  in  all  moist  and  warm  or  temperate  climates,  make 

use  of  this  complex  matter  for  their  subsistenje  and  multi- 
plication. This  furnishes  tlie  key  to  all  methods  of  embalm- 

ing or  preservation — that  is,  some  means  must  be  employe<l 
to  prevent  the  living  ferments  from  acting  upon  the  dead 
body.    The  means  which  are  available  and  do  not  in  them- 
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selves  profouniUy  iilti'i'  the  tissues  are  (l)cold;  (2)  the  dis- 
placciiieiit  of  tlie  wtiler  in  tlie  body  by  some  giiiii  or  resin  ; 
(■i)  drvint;;  (4)  saturalion  of  the  tissues  by  anliscpties.  Tlie 
duraliility  of  Die  dead  body  will  then  depend  directly  upon 
the  time  durinir  wliieli  the  eoiiditions  antagonistic  to  the 
living  ferments  can  l)e  maintained.  That  cold  may  pre- 

serve indefinilely  is  shown  by  the  well-known  case  of  the 
extinct  hairy  mammoth  found  in  the  melting  ice  of  Northern 
Siberia,  the  llesh  of  which  was  so  fresh  tliat  it  was  eaten  by 
dogs  and  wolves.  Insects  in  amber  sliow  how  complete  and 
permanent  the  preservation  may  be  when  the  waler  of  the 
organism  is  replaced  by  a  resinous  substance;  and  every 
large  museum  of  natural  history  contains  specimens  of  great 
antiquity  in  wliich  the  preservation  is  due  to  complete  dry- 

ing, or  to  a  combination  of  drying  and  antiseptics,  or  to  the 
tise  of  antiseptics  alone. 

In  the  historical  consideration  of  eudialming  the  mind 
naturally  turns  to  ancient  Egy|jt  on  account  of  the  pxtent 
to  which  embalming  was  carried  in  that  country  and  the 
large  nundjer  of  bodies,  or  mummies  as  they  are  called, 
which  remain  iiractieally  as  they  were  deposited  in  the 
catacombs  thousands  of  years  ago.  It  is  thought  that  with 
the  Egyptians  the  custom  was  largely  due  to  a  [jrofound  be- 

lief in  the  immortality  of  the  soul,  which  would  in  some  of 
its  stages  need  the  body  again  for  perfect  development. 

Eintjalming  as  it  was  practiced  in  Egypt  is  sometimes 
said  to  be  a  lost  art.  In  the  sense  that  it  is  no  longer 
practiced,  this  is  true ;  but  the  way  in  which  it  was  done  is 
quite  well  known  from  the  descriptions  of  Herodotus  (484 
B.  c.)  and  Diodorus  .Siculus  (44  B.  c),  as  well  as  by  ex- 

aminations of  the  mummies  themselves,  the  last  source  of 
information  being  the  most  satisfactory  in  many  respects,  as 
it  verifies  both  authors  and  gives  much  adiiitional  informa- 

tion. The  [irocess  consisted  in  its  simplest  form  of  desicca- 
tion, with  little  or  no  wrappings  or  a  light  smearing  with 

pitch.  In  the  more  elaborate  methods,  aromaties  and  the 
antiseptics  found  in  their  natron  beds  were  used  in  addition 
to  the  drying.  In  the  application  of  the  natron  (a  mixture 
of  sodium  sulphate  and  chloride  and  potassium  nitrate)  a 
strong  brine  was  made  in  which  the  body  was  soaked,  some- 

times as  long  as  seventy  days.  In  many  but  not  in  all  cases 
of  the  best  embalming  the  abdominal  viscera  were  removed, 
and  in  part  preserved  separately  or  after  preservation  re- 

turned either  to  the  outside  or  the  inside  of  the  body.  The 
brain  was  in  many  cases  broken  up  and  removed  by  a  curved 
metal  rod  inserted  into  the  skull  through  the  nostrils.  In 
many  cases  the  hair  was  clipped,  but  in  others,  especially 
women,  it  Wiis  left  in  tresses  or  arranged  on  the  head  as  is 
still  the  custom.  After  the  pickling  process  the  cavities  of 
tlie  body  were  often  partly  filled  with  aromaties,  cedar-wood 
dust,  and  dry  earth,  and  in  some  cases  parts  of  the  body  were 
gilded,  especially  the  nails,  and  artificial  eyes  were  inserted. 
The  body  was  then  wrapped  in  strips  of  linen  cloth  of  vary- 

ing degrees  of  fineness,  and  finally  it  was  desiccated.  .Soine- 
tiiues  the  desiccation  preceded  the  wrapping,  as  shown  by 
the  charred  condition  of  the  rauniray,  in  other  cases  part  of 
the  wrapping  at  least  preceded  the  drying,  as  indicated  by 
the  charred  condition  of  the  wrappings  next  the  body:  both 
the  circumstances  just  given  show  that  artificial  heat  was 
used.  Finally  tlie  wrapped  and  dried  mammy  was  placed 
in  one  or  more  cases  or  coffins  and  then  in  the  perfectly  dry 
catacombs.  Instead  of  the  salting  process  just  described, 
some  of  the  mummies  were  embalmed  by  soaking  or  prob- 

ably heating  them  in  pitch,  the  pitch  displacing  the  water 
and  furnishing  also  a  protective  covering.  These  mummies 
are  black  and  heavy  and  the  features  scarcely  recognizable, 
while  those  previously  described  are  brown  in  color,  light, 
and  although  very  greatly  shrunken  still  retain  some  re- 

semblance to  the  individual.  If  one  considers  for  a  mo- 
ment the  principles  given  above  on  which  the  preservation 

of  the  Ijody  depends,  it  will  be  seen  that  all  the  conditions 
were  fulfilled  by  the  Egy|)tian  method,  viz.,  the  use  of  anti- 

septics, desiccation,  meclianieal  jiroteetion  by  the  wrappings 
and  coffins,  and  finally  the  dry  catacombs. 

The  Peruvian  mummies  were  apparently  simply  desiccated 
by  exposure  to  the  dry  cool  air  of  the  Andes,  by  covering 
them  with  dry  sand,  or  by  burial  in  calcareous  earth.  In 
such  regions  of  continuous  sunshine  and  dryness,  septic  organ- 

isms are  almost  wholly  absent  from  the  air;  meat  dries  with- 
out liecoiiiing  tainted,  and  wounds  heal  witliout  the  compli- 

cations known  and  feared  in  a  less  pure  atmosphere.  For 
permanence  in  such  situations,  mechanical  protection  is  all 
that  is  needed,  and  certainly  some  of  the  mummies  of  Peru 
retain  the  features  of  the  individual  in  a  condition  as  per- 

fect as  most  of  tlie  elaborately  preserved  mummies  of  Egypt. 
There  is.  however,  a  certain  weirdness  in  the  apiiearance  of 
the  Peruvian  mummies,  due  to  their  sitting  posture. 

In  modern  times  the  desire  to  preserve  the  distinguished 

dead,  oi-  those  especially  beloved,  as  well  as  the  need  of  pre- 
serving the  bodies  of  animals  and  of  men  for  scientific  pur- 

poses, has  made  constant  deman<l  for  simie  means  for  tem- 
[lorary  or  permanent  preservation,  and  as  the  knowledge  of 
the  causes  or  conditions  under  which  putrefaction  takes 
place  have  been  determined  with  greater  certainty,  so  much 
the  more  perfect  have  been  the  results  obtained.  Ijeeause 
all  the  organs  are  left  intact  and  much  of  the  natural  full- 

ness of  the  body  is  preserved.  The  best  examples  are  those 
saturated  with  and  preserved  in  .some  antiseptic  liquid  like 
alcohol.  Such  bodies  are  as  permanent  as  the  vessels  and 
the  liquids  that  contain  them.  If  they  receive  proper  care 
there  seems  to  bi!  no  end  to  their  permanence,  as  may  be  seen 
by  specimens  in  the  great  museums  of  the  world.  There  are 
also  great  numbers  of  specimens  first  saturated  with  some 
antiseptic,  like  alcohol,  mercuric  chloride,  zinc  chloride, 
ar-senic  or  some  of  the  essential  oils,  or  by  a  combination  of  two 
or  more  of  the  above,  then  dried  and  varnished.  Such  dry 
specimens  have  shown  less  tendency  to  deteriorate  in  the 
museums  of  moist  climates  like  that  of  England  than  the 
Egyptian  mummies.  For  the  most  permanent  and  perfect 
preservation,  the  method  of  nature  in  imbedding  insects  in 
amber  must  be  imitated.  This  is  done  on  a  great  scale  in 
every  biological  laboratoiy  in  the  world.  The  water  of  the 
specimen  is  displaced  by  alcohol  or  carbolic  acid,  etc.,  and 
then  more  or  less  indirectly  by  the  use  of  turpentine,  oil  of 
cloves,  etc. ;  the  object  is  filled  with  Canada  balsam,  dammar, 
shellae.  etc.,  and  inclosed  in  the  same.  With  a  large  body, 
like  that  of  a  man.  the  process  would  be  somewhat  expensive 
and  require  considerable  time ;  but  the  time  and  expense 
would  be  far  less  than  that  attributed  to  the  best  Egyptian 

embalming, (seventy  days'  time  ;  cost,  ̂ 1,000  to  $1,.500),  while 
the  results  would  be  far  superior.  A  body  prepared  in  this 
way  would  require  only  mechanical  protection  to  render  it 
indestructible. 

Most  of  the  embalming  of  human  bodies  at  the  present 
day  is  not  for  the  purpose  of  rendering  them  permanent, 
but  to  preserve  them  in  their  natural  color  and  fullness  un- 

til arrangements  can  be  made  for  a  funeral  or  during  the 
time  necessary  for  transportation  in  case  of  death  away  from 
home.  The  permanence  depends  on  the  thoroughness  with 
which  the  body  is  saturated  with  the  antiseptics,  and  the 
permanence  of  the  antiseptics  themselves.  As  ordinarily 
accomplished  the  body,  except  the  eyes,  which  become 
greatly  sunken  unless  specially  preserved,  retains  its  natural 
appearance  for  weeks  or  months  if  sealed  in  an  air-tight 
coffin,  to  prevent  evaporation  and  shrinkage.  A  liody  thus 
embalmed,  if  it  were  slowly  dried,  would  retain  far  greater 
naturalness  than  most  of  the  Egyptian  mummies  possess. 

The  method  for  temporarily  embalming  the  dead  is  very 
simple.  As  it  is  necessary  to  saturate  all  the  tissues  with 
the  antiseptic,  a  solution  is  made  and  injected  slowly  into  the 
arteries  (method  of  Ruysch  and  William  Hunter).  A  vein 

is  opened  to  allow  the  blood  to  escape  and  to  aid  in  deter- 
mining when  the  system  is  filled.  The  injection  is  usually 

continued  till  the  embalming  liquid  runs  out  of  the  vein.  It 
is  usually  better  to  inject  part  of  the  required  amount  and 

then  the' remainder  after  several  hours.  After  the  arterial 
injection  the  thorax  is  filled  through  a  hollow  needle  passed 
through  the  body  wall,  and  by  the  same  means  any  gas  or 
liquid  in  the  abdomen  or  any  of  its  organs  is  drawn  off  and 
the  abdominal  cavity  filled  with  the  antiseptic.  The  with- 

drawal of  gas  and  the  injection  of  the  liquid  into  the  ab- 
domen may  need  to  be  repeated.  For  an  adult  from  2  to  4 

quarts  of  embalming  liquid  usually  suffices.  Very  soon  after 
the  arterial  and  other  injections  all  odor  of  decomposition 

will  disappear,  for  the  antiseptics  will  destroy  the  putrefac- 

tive ferments,  and  thus  cut  off  the  possibility  "of  their  further action.  If  the  body  is  to  be  kept  for  a  considerable  time, 
all  but  the  face,  neck,  and  hanils  are  wrapped  or  bandaged 

with  strips  of  cloth  saturated  with  the  antiseptic.  To  pre- 

vent the  sinking  of  the  eyelids,  thin  shells  of  wax  ("  eye  caps  ") 
are  put  under  the  lids. 

The  substances  used  for  temporary  embalmment  are  mer- 
curic chloride  (introduced  by  Chaussier  about  1800).  arsenic 

(introduced  bv  Tranchina,  of  Naples,  1835),  zinc  chloride  (in- 

troduced by  "Sucquet,  about  1840).  In  the  published  for- niuliT>  of  embalming  fluids  two  or  more  of  the  above  are 
usually  employed.  Sodium  chloride  or  common  salt  is  also 
an  ingredient,  and  instead  of  water  alOne  as  a  solvent,  gly- 
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cerin  and  alcohol  are  used ;  oarbfilic,  salicylic,  and  benzoic 

acid  and  one  or  more  ol'  the  essential  oils  arc  also  frcrivicntly 
present.  The  solutions  usually  contain  from  8  per  cent,  to 
10  per  cent,  of  the  antiseptics. 

Enibalniing  has  grown  to  great  dimensions  in  the  U.  S., 
and  is  not  left  to  physicians,  but  has  become  a  prominent 
feature  of  the  undertaking  business,  even  in  country  villages. 
Large  establishments  have  grown  up  to  meet  the  demand 
for  proper  instruments  and  material,  and  tliere  has  been 

founded  a  so-called  ''college  of  embalming"  to  train  under- 
takers in  the  art.     Undertakers,  as  a  rule,  employ  proprie- 

tary embalming  liquids,  tlie  compo.sition  of  which  they  know 

only  in  part  or  not  at  all.  The  half-dozen  of  these  liquids 
analyzed  were  found  to  conform  very  closely  to  the  forrauUe 
jiublished  by  scientific  men,  the  efficient  agents  being  mer- 

curic chloride,  ai-senic,  an<l  zinc  chloride. 
BiBLiouRAPHY. — T.J.  Pettigrew, -1  Hiatori/  of  Eniiptiau 

Mummies,  etc.  (London,  1834) ;  J.  P.  .Sucquct,  Emhiiiiiiirmi'iif 
(Paris,  187'2):  li.  W.  Richardson,  T/ie  Art  of  EinhatnUny 
(Mfdicdl  Time!<  rind  liitzette,  vol.  i.,  p.  .55,  1875) ;  also  in 

Wood's  Mediciil  and  Siiiyicat  Monographs  (vol.  iii.,  p.  597, 
1889);  M.  Lessley,  Emhalming  (Toledo,  Ohio,  1884);  S. 
Laskowski,  Embaumement  (Geneva,  Basel,  and  Lyons,  1886). 

In  the  Lidex  Catalogue  of  the  library  of  the  surgeon-gen- 
eral's office,  at  Washington,  over  100  titles  of  books  and 

papers  relating  to  embalming  are  given  under  the  headings 
Eiubalming  and  Mummies.  Simon  Henry  Gage. 

Enibankraent:  a  mound  of  earth  for  a  pier  or  quay,  for 
defense  against  the  sea  or  streams,  or  for  carrying  a  road- 

way. In  building  embankments  the  slopes  should  be  of  a 
permanent  nature,  and  the  weiglit  of  tlie  bank  should  not  be 
so  great  as  to  force  out  the  foot.  The  materials  shimld  be 
placed  according  to  that  angle  at  which  they  would  begin 
to  move  if  left  to  themselves.  Gravel  or  hard  stone  may 

be  laid  at  34",  while  clay  is  liable  to  slip  if  the  materials  are 
dressed  to  an  angle  of  more  than  36°.  If  required  to  resist 
the  pressure  of  water  on  one  side,  the  slope  toward  the 

water  had  better  be  34°,  and  that  toward  the  land  "36°.  The 
tendency  of  the  sidjsoil  of  an  embankment  to  be  compressed 
under  the  load  brought  upon  it  may  be  resisted  by  filling 
the  core  with  light  materials  and  by  widening  the  base. 
Tlie  best  way  to  counteract  this  tendency  is  to  isolate  the 
foundation  by  driving  piles. 

Care  should  be  taken  to  free  the  seating  of  an  embank- 
ment from  any  water  that  may  filter  through  it.  Covering 

the  slopes  with  turf  is  a  useful  precaution,  but  this  can  not 
be  done  when  the  bank  is  formed  of  gravel. 
Among  the  greate.st  embankments  of  modern  times  are 

one  of  1,750,000  cubic  yards  on  the  Ulm  and  Augsburg  Rail- 
way in  Germany,  and  the  Oberhiiuser  embankment  of  3,500,- 

000  cubic  yards  on  the  Augsburg  and  Lindau  line  in  the 
same  country. 

Embargo  [Span,  deriv.  of  emhargar,  arrest,  impede ;  cf. 
Fr.  embarrasser,  Ital.  imbiirrare,  all  derivatives  of  the  un- 

explained Romance  root  barr-] :  a  restraint  or  prohibition 
imposed  by  the  government  of  a  country  on  merchant- 
vessels  or  other  vessels  to  prevent  their  leaving  its  ports. 
Embargoes  are  visually  imposed  in  time  of  war,  or  when  war 
is  believed  to  be  impending.  They  may  sometimes  prohibit 

the  arrival  as  well  as  the  <leparture  of 'ves.sels.  Embargoes are  of  two  kinds,  civil  and  liostile.  An  embargo  being  a 

stoppage  or  prevention  of  a  vessel's  quitting  a  port,  there 
may  be  occasions  where  such  a  measure  can  be  adopted  in 
order  to  prevent  war  by  keeping  the  vessels  of  a  country  safe 
from  collision  with  the  rules  of  belligerent  powers.  Iii  this 
case  the  complete  non-intercourse  does  not  generally  begin 
until  vessels,  especially  of  foreign  powers,  have  liberty  to 
leave  the  ports,  laden  or  in  ballast.  This  is  civil  embargo. 
Embargo  was  once  thought  to  be  an  unexceptionable  meas- 

ure, but  it  is  not  ranch  in  use,  and  apparently  will  go  out  of 
use,  for  it  puts  obstacles  in  the  way  of  commerce  which  all 
friendly  slates  feel  and  must  complain  of.  The  liostile  em- 

bargo here  contemplated  is  a  detention  of  the  vessels  of  a 
particular  nation  which  may  ha|i|>en  to  be  in  the  ports  of 
the  injured  country.  These  are  detained  byway  of  oifset 
for  a  wrong  done  by  the  other  country,  in  the  hope  that  this 
attachment  of  the  property  of  its  subjects  may  lead  to  a  peace- 

ful settlement  and  prevent  actual  war.  If  war  should  ensue, 
this  detention  may  be  followed  by  confiscation.  In  Dec, 
1807,  the  Congress  of  the  U.  S.,  at  the  request  of  President 
Jefferson,  laid  an  embargo  as  an  offset  or  retaliation  against 
the  British  orders  in  council.  This  embargo  was  repealed 
by  Congress  in  Feb.,  1809.         Revised  by  T.  S.  Woolsey. 

Eiiihassador :  See  Ambassador  and  Diplomatic  Agent.s. 

Embassy  [or  a inbassy,  via.  0.  Fr.  amhassi'i',  from  a  deriv. 
of  Lat.  anihactus,  servant,  retainer,  a  word  of  ('eltic  origin, 
also  introduced  into  Gothic  as  andbahts,  servant.  See  Am- 

bassador] :  a  diplomatic  mission;  the  function  of  an  am- 
bassador. In  a  technical  or  liiTiiled  a])plic;iliori.  embassy 

signifies  a  mission  presided  over  by  an  amba.ssador  ;  that  is, 
a  diplonmtic  agent  of  the  highest  rank.  The  term  is  some- 

times applied  to  a  company  of  pisrsons  sent  on  a  mission, 
including  one  or  more  envoys,  seci-etaries,  etc.  The  prac- 

tical difference  between  these  two  kinds  of  diplomatic  mis- 
sions is  absolutely  nothing,  but  the  difference  in  appearance 

and  external  tra|i|iings  is  very  great,  as  an  ainbassador  ac- 
tually rc|.)reseiits  his  sovereign,  and  must  be  treated  accord- 
ingly, while  the  envoy  is  only  a  commissioner.  See  Ambas- 
sador, Envoy,  and  International  Law. 

Enilter  Week  lember  <  0.  Eng.  ymbren,  is  pi-obably  a 
corruiilion  <if  latter  part  of  Lat.  quiitiior  temporii,  four  sea- 

sons, pronounced  as  guaftempra,  quatembra,  cf.  Germ.  Qua- 
fem.ber,  Dan.  kvatember.  It  is  comraorily  explained  as  0. 
Eng.  ymb,  around  +  ryne.  course] :  in  the  calendars  of  the 
Anglican  and  Roman  Catholic  churches,  (1)  the  week  after 
the  first  Sundav  in  Lent ;  (3)  the  week  after  Whitsundav : 
(3)  that  after  Sept.  14  (Exaltation  of  the  Cross);  (4)  that 
after  Dec.  13.  The  Wednesday,  Friday,  and  Saturday  of 
these  weeks  are  ember  days,  fasts  for  imploring  the  Divine 
blessing  on  the  fruits  of  the  earth  and  upon  the  ordinations 
which  are  performed  at  these  times.  The  fasts  are  ])urely 
Western,  and  probably  Roman  in  origin,  although  they  may 
not  date,  as  they  are  said  to  do,  from  Pope  Calixtus  I.  The 
times  were  fixed  by  (iregory  VII.  in  the  eleventh  century, 
and  confirmed  by  tlie  Council  of  Placentia  (1095). 

Embezzlement  [Anglo-Pr.  enbesiler,  fraudulently  de- 
stroy. 0.  Fr.  besiler,  lay  waste,  ravage ;  origin  obscure] :  in 

criminal  law,  the  act  of  fraudulently  appropriating  to  one's 
own  use  property  held  under  some  fiduciary  relation,  such 
as  that  of  clerk  or  servant.  It  is  not  to  be  confounded  with 

larceny.  The  definition  of  this  ofi'ense  is  rigid,  so  that  this branch  of  the  criminal  law  is  entangled  with  perplexing 

distinctions.  Larceny  is  defined  to  be  "the  felonious  tak- 
ing and  carrying  away  the  personal  property  of  another." 

The  word  "  taking,"  as  here  employed,  has  been  closely  in- 
terpreted by  the  courts,  and  generally  considered  not  to  in- 

clude the  case  of  property  held  in  trust,  particularly  where 
it  came  into  possession  of  the  trustee  without  first  having 
riassed  into  the  possession  of  the  real  owner.  There  must; 
have  been  a  taking  equivalent  to  a  trespass.  It  became  a 
maxim  that  without  a  trespass  there  could  be  no  theft  or 
larceny.  So  refined  a  distinction  as  the  following  has  been 
maintained:  Should  a  clerk  or  servant  authorized  to  sell 
goods  actually  sell  tliem,  and,  having  received  the  price, 
convert  the  money  to  his  own  use,  there  is  no  larceny,  be- 

cause the  master  never  had  the  possession  of  the  money,  and 

so  the  clerk  could  not  be  said  to  have  "  taken  "  it  from  him. 
On  the  other  hand,  if  the  clerk  had  put  the  money  received 

on  the  sale  into  the  master's  money-drawer,  and  had  after- 
ward fraudulently  abstracted  it,  he  would  have  committed 

lai-ccny,  for  the  act  of  depositing  the  money  in  the  drawer 

would  have  jjlaced  it  constriirtirely  in  the  master's  posses- 
sion. The  moral  quality  of  the  two  acts  is  substantially  the 

same,  yet  by  the  common  law  the  one  is  a  crime  and  the 
other  is  a  simple  breach  of  trust,  for  which  the  servant  is 
responsible  in  a  mere  action  for  damages. 

This  imperfection  in  the  law  led  many  years  ago  to  a 
statute  in  England,  which  created  a  new  foi-m  of  crime 
called  embezzlement.  The  early  English  statutes  includetl 
only  the  case  of  misa])propriation  by  clerks  or  servants  of 
individuals  or  private  corporations.  This  form  of  legisla- 

tion was  copied  in  the  U.  S.  There  is  now  in  England 
a  much  more  comprehensive  scheme.  (See  34  and  35  Vict., 
e.  96.)  The  present  act  not  only  includes  the  former  cases, 
but  embraces  a  great  varietv  of  cases  of  breach  of  trust, 

such  as  that  bv  factors,  brokers,  agents,  trustees  of  chari- 
table societies,  officers  of  cities,  and  public  servants  gener- 
ally. The  range  of  each  enactment  of  this  kind  is  very 

comprehensive,  including  not  only  positive  wrongs,  but  all 
forms  of  willful  or  fraudulent  neglect  of  duty.  It  is  by  no 
means  necessarv  under  this  legislation  that  the  officer 

should  appropriate  the  funds  of  a  city  to  his  own  use.  It  is 
enough  if  he  fraudulently  aj^propriates  or  permits  them  to 
be  afipropriatcd  to  any  lither  use  than  that  to  which  they 

rightfully  belong.  The  ininishinent  is  severe.  The  crime 
is  made  a  felony,  punishable  by  not  more  than  fourteen  nor 
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less  tliaii  Ihri'c  years  of  pcniil  servitude,  or  else  by  impris- 
oiiiiieiit  ill  luinl  lalxir  fiu'  a  fixed  period.  In  tlie  eivil  law 
embezzleineiit  is  rectognized  as  a  wrong,  siil)jectin}];  liiiii  wlio 
eominits  it  to  an  action  for  damages  or  other  proceeding  by 

way  of  reparation.  A  salvor  may  forfeit  his  share  of  sal- 
vage eomi)cnsation  by  embezzlement;  the  forfeited  share 

accrnes,  not  to  tlie  other  members  of  his  class,  bnt  to  the 
owner  of  tlie  property  saved.  T.  W.  Dwight. 

Embiotoc'ida)  (deriv.  of  EmUotoca,  the  typical  genus, 
from  (ir.  «mj3ios.  living  +  tiJkos.  otTs]iring]:  a  remarkable 

family  of  fislies  limited  to  the  Norllu-rii  Pacific  Ocean,  and 

<'specially  represented  on  the  sliores  of  theU.  S.,  and  dis- 
tinguished by  tlieir  viviparity.  It  belongs  to  tlie  order 

7'eitocephali' and  sub-onler  Acanthtipteri.  The  body  is 
compressed  and  oblong ;  the  scales  are  cycloid  and  of  mod- 

erate size,  and  cover  the  entire  trunk  !is  well  as  head :  on 
the  back  they  form  a  sheath  of  from  one  to  three  rows  wide 
at  the  base  of  the  dorsal  fin  ;  this  sheath  diiuinishes  back- 

ward to  the  enil  of  the  fin,  and  is  .separated  from  the  back 
by  a  well-defined  groove;  the  lateral  line  is  continuous,  and 

parallel  with  the  back  :  the  head  is  coiu|iressed  and  moder- 
ate ;  the  nostrils  double ;  the  eyes  lateral ;  the  month  has  a 

moderate  or  slight  lateral  cleft;  the  lips  simple,  and  more 
or  less  developed  ;  the  teeth  are  present  on  the  jaws,  but  ab- 

sent from  the  palate ;  the  branchial  apertures  are  amplo,  and 
continuous  below;  branchiostegal  rays  five  or  six  on  each 
side;  the  dorsal  fin  is  obhmg,  and  modified  in  two  ways, 
severally  characteristic  of  distinct  sub-families;  the  anal 
fin  is  oblong,  and  armed  in  front  with  three  slender  spines ; 
the  anterior  portion  of  the  anal  fin  is  developed  in  a  pecul- 

iar way  as  a  conduit  for  the  milt  and  eggs;  the  pectoral  fins 
are  produced  and  more  or  less  angulated,  and  the  rays 
l)ranched;  the  ventrals  are  inserted  behind  the  bases  of  the 
I)ectorals,  and  each  has  a  spine  and  five  branched  rays ;  the 
vertebral  column  has  an  increased  number  of  vertebrie ;  the 
lower  pharviigeal  bones  are  confluent  together;  the  stomach 
is  simple,  and  pyloric  ca?ca  are  absent.  The  family  exhibits 
two  distinct  modifications  of  structure;  in  one  (Embioto- 
cincn)  the  dorsal  has  its  spinous  portion  rather  less  developed 
than  the  soft,  and  only  composed  of  from  nine  to  eleven 
spines.  In  the  other  (nijsterocarpiiia;)  the  dorsal  has  the 
spinous  portion  much  longer  than  the  soft,  and  sustained  by 
about  fifteen  or  more  spines.  (1)  The  Embiotocince  are  by 
tar  the  most  numerous  in  forms,  and  the  species  are  marine. 
By  American  naturalists  fourteen  genera  are  admitted — viz., 
Ditrema,  Jli/psiirus,  Phanerndon,  Emhiotoca,  Tceniotnca, 
Damalichthi/s,  Rhacochihis.Amphistichus.  Holconntus.  Cy- 
matogaster,  Hijpocriticlitliys,  Hyperprosopon,  Brachyistlus, 
and  Abeona.  (3)  The  Hysterocarpinm  are,  as  far  as  known, 

represented  by  but  one  species  {JTysierocarpus  trasA-ii), which  is  peculiar  to  the  fresh  waters  of  the  Sacramento 
river.  All  the  species  are  viviparous,  and  the  young  are 
developed  in  small  number  in  special  uterine  sacs.  Some 
of  the  species  are  among  the  most  common  of  the  Califor- 
nian  fishes,  and  are  brought  to  the  markets  in  large  numbers ; 
they  are  known  to  the  inhabitants  by  the  name  of  perch,  al- 

though they  have  no  relation  whatever  with  the  perches 
properly  so  called  of  Europe  and  the  Eastern  U.  S.  On  the 
whole,  they  are  mostly  nearly  related  to  the  Labridm  and 
(ferridce,  but  their  differential  characters  are  very  positive. 

Theodore  Gill. 

Embla:  in  Scandinavian  mythology,  the  first  woman  on 
eartli.  Usually  explained  as  derived  from  aim,  German 

L'lme,  English  elm. 
Emblazonry:  See  Heraldry. 

Emblem  [from  Lat.  emhle'mn,  mosaic  work,  inlaid  work, 
ornament  =  Gr.  eix0\7iixa,  insertion  ;  iv.  in  -I-  0aXeTv,  throw]: 
a  figurative  representation  which  by  the  power  of  associa- 

tion suggests  to  the  mind  some  idea  not  expressed  to  the 
eye  ;  a  symbol ;  a  type ;  thus  a  balance  is  an  emblem  of  jus- 

tice. In  bibliography,  the  book  of  emblems  is  a  book  con- 
taining a  series  of  plates  or  pictures  of  emblematic  subjects, 

with  explanations,  as  the  poems  of  Jacob  Cats. 

Emblements  [0.  Fr.  emblaement,  deriv.  of  emblaer,  sow 
with  grain  :  Ital.  imbiadiire  :  0.  Fr.  blefylslod.  Fr.  ble, 

wheat  <  Lat.  ahln'tum,  what  is  carried  from  the  field, 
grain] :  llii!  growing  crops  of  cereal  grains  and  vegetables 
produced  annually,  not  spontaneously,  but  by  labor  and  in- 

dustry. By  the  common  law  a  tenant  for  life,  or  other  ten- 
ant, whose  estate  depends  on  an  uncertain  event,  is  entitled 

to  the  emblements,  although  his  lease  may  terminate  before 
harvest-time.     If  a  tenant  for  life  die,  liis  personal  repre- 

sentatives may  after  his  <leatli  claim  the  products  of  his 
labor.  But  if  a  term  be  brought  to  a  (dose  by  the  voluntary 
act  of  (he  tenant,  he  is  not  entitled  to  the  emblements. 

Ilevised  by  F.  Stukges  Allen. 

Em'blica  ollieina'lis  [for  etymology  of  em 01  ica  ef.Pers. 
amleh.  Skr.  dmalaka,  the  name  of  this  tree] :  a  species  of 
trees  of  the  natural  order  Euphorbiacem  ;  a  native  of  India 
and  the  Malay  Archipelago.  It  produces  a  small  round 
fruit,  which  is  very  acid,  has  medicinal  properties,  and  is 
used  to  make  pickles.  The  wood  is  hard  and  valuable. 
The  bark  is  used  for  tanning  and  lor  dyeing  cotton  black. 

Embolism  [from  Gr.  ̂ fi/SoAio-^tis,  intercalation:  ^i^,  in + 
fiaXtiv.  throw]:  in  the  calendar,  an  intercalation  of  a  day, as 
Feb.  30  in  lea[i-year,  or  of  a  lunar  month,  as  in  the  Greek 
and  Hebrew  calentlars. 

Ejikolism,  in  pathology,  is  the  presence  of  any  foreign 
suVjstance  (embohin),  being  iLsually  a  jiorllon  of  a  clot  of 
blood  in  the  circulating  blood.  Emboli  frequently  come 
from  the  heart,  where  blood  clots  are  common  and  the  blood 
is  much  agitated.  Embolism  in  the  brain  is  a  recognized 
cause  of  apoplexy.  An  extensive  embolism  of  the  lungs 
may  lead  to  sudden  death  ;  a  smaller  one  may  lead  to  local 
pneumonia,  abscess,  pyiemia,  or  gangrene.  When  air  enters 
the  veins  through  wounds  or  other  paths,  it  circulates  as  an 
embolus  and  has  frequently  caused  sudden  death.  Embo- 

lism, though  frequently  fatal,  is  sometimes  followed  V>y  re- 
covery. The  best  treatment  is  the  frequent  administration 

of  concentrated  food  and  stimulants,  keeping  the  patient  in 
fresh  air,  and  allaying  irritation  by  opiates. 

Revised  by  William  Pepper. 

Emltolite:  a  chloro-bromide  of  sQver,  found  in  the  silver 
ores  of  Mexico  and  ChiU. 

Erabossingr  [from  deriv.  of  0.  Fr.  boce  >  Mod.  Pr.  bouse. 
boil,  swelling  :  Ital.  bozza  :  Span,  bocha;  borrowed  from 
Teutonic  ;  cf.  M.  H.  Germ  hxitze,  lump] :  the  raising  of  parts 
of  a  surface  in  relief  above  the  other  parts,  usually  for  or- 

namental purposes.  The  terra  is  usually  limited  to  the 
beating  up  of  thin  plates  or  sheets  of  metal,  or  the  molding 
of  leather,  moistened  paper,  or  the  like,  rather  than  to  re- 

lief cut  in  marble  or  stone  or  cast  in  plaster  or  sulphur.  It 
is  also  applied  to  embroidery  in  which  the  pattern  is  raised 
above  the  surface  of  the  stuff.  See  Chasing,  Relief,  and 
Repousse.  Russell  Sturgis. 

Embracery  [from  0.  Fr.  embraser,  set  on  fire] :  in  law, 
the  offense  of  endeavoring  to  corrupt  or  bribe  a  jury  or  to 
influence  a  jury  by  any  corrupt  motive.  This  offense  is 
punishable  by  fine  and  imprisonment. 

Embrasure  [deriv.  of  embraser,  ebraser,  to  splay,  cham- 
fer] :  in  fortification,  an  opening  made  in  the  parapet  of  a 

fortified  place  or  the  breastwork  of  a  battery  through  which 
the  guns  are  pointed.  The  embrasures  are  usually  made 
abotit  2  feet  wide  at  the  interior  extremity  or  neck,  and  half 
as  thick  as  the  parapet  at  the  exterior  crest.  The  sole  or 
lower  surface  is  at  the  height  of  about  2J  feet  above  the 
platform  on  which  the  carriage  of  the  gun  is  placed.  The 
object  of  such  embrasures  is  to  shield  as  much  as  possible 
the  interior  of  the  place,  and  yet  leave  space  for  the  free  ac- 

tion of  the  gun. 

Embroidery  [from  0.  Pr.  embroder.  deriv.  of  a  subst.  ap- 
pearing in  Ital.  bordo.  Pr.  b'ord.  border,  hem,  outer  edge,  a 

loan-word  from  Teutonic ;  cf.  0.  H.  Germ,  lort]  :  needle-work 
upon  textile  material,  leather,  or  the  like,  with  which  are 
sometimes  combined  applied  pieces  of  colored  material, 
feathers,  jewels,  or  even  pieces  of  looking-glass.  The  object 
of  embroideiT-  is  usually  decoration,  but  names  and  initials 
are  often  worked  upon  articles  of  clothing,  etc.,  for  conven- 

ience, and  heraldic  bearings  and  other  devices,  whose  pur- 
pose is  only  in  a  secondary  sense  decorative,  have  often  been 

embroidered.  In  the  nineteenth  century  embroidery  has 

been  nmch  in  use  at  times  for  women's  garments,  and  at 
others  aliuost  wholly  abandoned,  except  that  done  with 
linen  thread  on  undergarments,  which  has  never  gone  out 
of  fashion  altogether.  The  colored  embroidery  which  has 
been  used  the  most  commonly  and  for  the  greatest  length  of 
time  during  the  nineteenth  century  is  that  of  India  shawls, 

called  Kashmir  shawls,  and  often,  erroneously,  camels'-hair 
shawls.  Ajiart  from  tliese,  women  of  European  race  some- 

times use  embroidery  in  color  on  gowns  or  other  outer  gar- 
ments of  silk  or  other  unwashable  material,  sometimes  em- 

broidery in  crewels  on  cotton  or  linen,  and  sometimes  white 
embroidery  on  white;  but  none  of  these  fashions  is  lasting. 
At  times  it  is  considered  elegant  to  have  curtains  embroid- 
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ered,  aiui  even  hann^ings  for  walls  are  oeeasioiially  decorated 
in  this  way.  When  such  decoration  is  in  fashion,  besides 
the  costly  hand-embroidery,  there  is  produced  machine- 
made  embroidery,  which  always  has  the  fault  of  being  me- 

chanical in  look,  hard  and  formal.  (See  Machink  Work 
and  Uecorative  Art.)  On  the  other  hand,  some  attempt 
has  been  made  to  work  with  the  needle  decorative  pictures 
of  great  richness,  the  subjects  selected  being  those  which 
allow  of  a  .somewhat  close  rendering  of  natural  forms  by 
needle-work.  Thus  on  a  blue  silk  ground,  golden-yellow 
wheat  ears  below  and  flying  bees  above  give  an  impression  of 
summer,  while  the  effect  of  the  soft  floss-silk  upon  the  hard 
and  smooth  ground  is  exceedingly  decorative.  This  work  is 

also  applied  to  women's  garments,  but  not  commonly ;  indeed it  requires  protection  from  wear,  and  often  needs  to  be 
framed  and  glazed  like  a  water-color  tlrawing. 

The  decorative  art  of  the  past  is  very  rich  in  the  branch 
of  embroidery,  and  Oriental  nations  kept  the  ancient  tradi- 

tions in  force  and  continued  to  produce  splendi<l  work  until 
the  influence  of  European  commerce  destroyed  or  greatly 
injured  and  degraded  those  arts  in  the  course  of  the  nine- 

teenth century.  In  antiquity  the  great  simplicity  of  the 
dress  of  European  nations  caused  embroidery  to  be  less  in 
use.  but  with  the  early  Middle  Ages  it  became  a  common 
adornment  of  costly  dress  throughout  Europe.  It  is  to  be 
observed  also  that  where  the  state  of  the  industrial  arts  is 

low,  embroidery  is  apt  to  develop  more  rapidly  than  weav- 
ing. Rich  textile  fabrics  come  only  with  some  advance  in 

general  civilization.  In  this  way  it  happens  that  the  Euro- 
pean Mi<ldle  Ages  are  the  time  of  the  most  general  use  of 

embroidery  of  many  kinds.  The  dress  of  laymen  and  eccle- 
siastics and  the  decoration  of  church  and  domestic  interiors 

called  for  it  continually.  England  was  e.specially  the  home 
of  elaborate  pictorial  needle-work  in  the  twelfth  and  thir- 

teenth centui'ies. 
Some  few  of  the  special  kinds  of  embroidery  may  be  men- 

tioned here.  Couching  is  the  laying  down  of  threads,  as  of 
gold  or  silver  or  floss  silk,  side  loy  side  upon  the  surface  to 
be  adorned,  and  holding  them  fast  there  by  stitches  of  finer 
and  stronger  thread  which  may  not  show  at  all.  The  larger 
and  softer  thread  is  not  dragged  through  the  material  of 
the  grou7id.  Applique  embroidery  is  that  which  is  done  by 
cutting  out  pieces  of  cloth,  velvet,  or  other  materials,  sew- 

ing these  pieces  fast  to  the  ground,  and  working  the  edges 
with  stitches.  Such  patches  of  stuff  may  be  cut  to  resemble 
leaves  or  flowers,  and  stitches  on  their  face  may  express 
veins  or  shading.  Cut-cloth  embroidery  is  a  variety  of  this, 
or  merely  another  name  for  it.  Chain-stitch  embroidery  is 
named  from  the  stitch,  in  which  a  loop  of  thread  is  left  on 
the  surface  of  the  stuff  to  be  adorned,  and  the  needle  takes 
the  thread  through  that  loop  before  making  another;  this 
is  the  most  generally  used  of  all  kinds  of  work,  and  is  the 
very  essence  of  the  pictorial  embroidery  of  the  Middle  Ages, 
English  work  being  especially  noted  for  the  fineness  of  the 
chain-stitch,  by  means  of  which  faces  and  hands,  even  of 
small  size,  were  delicately  rendered.  Crewel  work  is  done 
with  worsted  thread,  usually  on  cotton  or  linen.  For  the 
various  thread  embroideries,  cut-work,  etc.,  see  Lace. 

Russell  Sturois. 

Emhrvorogy  [from  Gr.  tix^pvov,  a  young  animal,  fa'tus  -(- 
Adyos,  discourse] :  the  histoiy  of  the  development  of  (he  young 
animal  before  birth.  Embryology  proper  includes  the  de- 

scription of  all  the  changes,  both  ariatomical  and  physiologi- 
cal, which  take  place  in  the  body  of  the  imperfect  v^oung, 

within  either  tlie  uterus  or  the  egg.  in  all  classes  of  animals. 
The  present  article,  however,  will  be  devoted  more  especially 
to  the  embryology  of  the  Vertebrata,  or  those  animals  hav- 

ing a  spinal  column,  since  the  general  plan  of  development 
is  the  same  throughout  this  class,  and  is  particularly  impor- 

tant as  illustrating  the  development  of  the  embryo  in  the 
human  species. 

In  all  oases  the  development  of  the  young  animal  begins 
from  an  ovum,  or  egg.  The  ova  exist  originally  in  the  in- 

terior of  the  body  of  the  female  parent,  where  they  are  pro- 
duced in  certain  organs  contained  in  the  cavity  of  the  ab- 

domen, termed  omries.  The  ovaries,  containing  ova,  are 
thus  characteristic  of  the  female  organization,  and  form  an 
essential  part  of  its  original  structure.  The  ova,  after  being 
produced  within  the  ovaries,  at  a  certain  period  arrive  at 
maturity,  and  are  spontaneously  discliarged.  If  fecundated 

at  this  time  by  the  influence  of"  the  male,  they  develop  into embryos;  if  not.  they  lose  their  vitality  after  a  short  period 
and  perish.     Thus  the  formation  of  the  embryo  depends 

upon  the  union  and  fusion  of  two  .sexual  elements — namely, 
the  ovum  produced  liy  the  fenude,  and  the  fecundating  ele- 

ment or  spermatozoon  conlrilnited  by  the  male. 
In  some  kinds  of  animals,  such  as  birds,  batrachians,  and 

most  of  the  reptiles  and  fishes,  the  egg  is  first  discharged 
from  the  body  of  the  female,  and  the  devehjpment  of  the 
embryo  takes  place  within  it  sulise(|uciitly,  the  young  ani- 

mal being  at  last  hatched  from  the  egg"  externally ;  such animals  are  called  oviparous,  or  egg-laying  animals.  In 
other  instances,  as  in  some  fishes  and  reptiles,  all  the  true 
quadrupeds,  and  the  human  species,  the  ova  are  retained 
within  the  body  of  the  female  while  the  development  of  the 
embryo  is  going  on;  so  that  at  last  the  fully  formed  em- 

bryo is  produced  alive  ;  such  animals  are  called  viviparous, 
because  they  produce  living  young,  instead  of  laying  eggs 
like  the  former.  Xevertheless,  the  i)rocess  is  essentially  the 
same  in  both  cases,  and  differs  only  in  the  duration  in 
which  the  ovum  is  retained  within  the  body  of  the  female 

parent. ■  The  ovum  is  a  typical  cell,  and  in  its  simplest  form  con- 
sists of  a  globular  mass  of  albuminous  matter  mixed  with 

oleaginous  granules,  and  invested  by  a  transiiarent,  color- 
less, homogeneous  membrane.  The  oleo-albumiuous  mass 

is  termed  the  vitellus,  or  yolk,  while  the  investing  layer  is 
called  the  vitelline  memhrane. 

Within  the  vitellus  lies  a  delicate  transparent  sac,  the 
germinal  vesicle,  which  corresponds  to  the  nucleus  of  the 
cell,  and  is  of  great  importance  for  the  subsequent  changes 
necessary  for  the  preparation  of  the  ovum  for  the  reception 
of  tlie  male  fecundating  element.  A  second  still  smaller 
body,  the  germinal  spot,  occupies  the  germinal  vesicle,  and 
represents  the  nucleolus  of  the  egg-cell. 

In  the  human  species  and  in  nuimmals  generally  the 
ovum,  as  above  described,  forms  a  little  sphere  about  -riir  ot 
an  inch  in  diameter.  It  is  therefore 
nearly  invisible  to  the  naked  eye.  and 

requires  examination  by  the  micro- 
scope in  order  to  distinguish  its  chai'- acters. 

Since  the  impregnated  mammali- 
an ovum  is  retained  within  the  body 

of  the  female  during  the  develop- 
ment of  the  embryo,  and  abundantly 

supplied  with  nourishment  from  the 
parent  organism,  such  ova  are  pro- 

vided with  a  very  small  quantity  of 
nutritive  material.  In  the  ovipa- 
i-ous  classes,  on  the  contrary,  where 
the  development  of  the  embryo  takes  place  outside  the  body 
of  the  parent,  the  egg  is  larger  in  size  and  more  comi)licated 
in  .structure,  and  contains  a  store  of  nutritious  material,  as 
well  as  certain  additional  protective  envelopes.  In  the  com- 

mon fowl,  for  example,  the  vitellus  or  yolk,  which  is  the 
only  part  of  the  egg  produced  in  the  ovary,  is  nearly  an 
inch  in  diameter,  and  contains  a  great  abundance  of  oleag- 

inous as  well  as  albuminous  material.  After  its  discharge 
from  the  ovary,  and  during  its  downward  jiassage  through 
the  generative  canal,  the  size  of  the  egg  is  still  further  in- 

creased by  the  deposit  around  the  yolk  of  a  layer  of  pure 
albumen,  secreted  tjy  the  lining  membrane  of  the  canal,  and 

forming  the  so-called  "  white  of  egg."  In  the  lower  portion 
of  the  generative  passage  there  are  added  to  the  outside  of 
the  albumen  two 
fibrous  membranes, 

called  the  '■shell- 
membranes  " ;  and 
lastly  the  calcare- ous shell,  formed  of 
a  consolidated  layer 
of  the  lime  salts. 
These  fibrous  and 

calcareous  envel- 

opes serve  to  pro- tect the  embryo, 
while  the  albumen 
and  the  yolk  supply 

it  with  the  requisite 

nourishment  dur- 
ing its  formation  in the  egg. 

Wiiile  the  forma- 
tion of  the  embi-yo  follows  the  union  of  the  male  and  female 

sexual  elements,  yet  before  the  female  cell  is  capable  of  be- 
coming impregnated  certain  preparatory  changes,  colleetive- 

Fin.  ]. — Ovum  of  the  rab- bit, from  the  ovary, 

magnified  90  diame- 
ters: a,  vitellus  ;  6,  vi- telline membrane  ;  c, 

germinal  vesicle  ;  d, 
germinal  spot. 

Fio.  2.— a.  yolk  ; 
albnnieu  ;  rf, 

shell. 

6.  vitelline  membrane  ;  c, 
shell-membranes  ;  e,  egg- 
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ly  known  as  Ow.  tualurdtidn  of  the  ovum,  are  necessary. 
These  plieiiomena  take  place  while  the  ef<S  's  still  within 
the  ovary,  and  consist  essentially  of  a  repeated  very  uhkiuiU 

divisiun'ol  the  j,'crniinal  vesicle  or  nucleus,  resulting  in  the 

Fio.  3.— UnimpreKDated  f^vuIn  of  cat :   A  and  C,  polar  bodies ;   B, 
external  membraue  or  zoua  pellucida  ;  D,  vitellus  (after  Bonnet). 

expulsion  from  the  ovum  of  two  minute  particles,  the  polar 
boainK,  wliose  significance  is  still  uncertain.  The  original 
germinal  vesicle  is  replaced  by  a  new  body  known  as  the 
female  pronucleus;  after  the  extrusion  of  the  polar  bodies 
and  the  appearance  of  tlie  pronucleus,  the  ovum  is  ready  for 
the  reception  of  the  male  element.  Maturation  takes  place 
in  every  completely  developed  ovum,  irrespective  of  tlie  pos- 

sibility of  future  impregnation. 
Conception  or  fertilization  of  the  ovum  follows  the  union 

of  the  ripe  egg  with  the  spermatozoon  under  favorable  con- 

Fro.  4.— Fertilization  of  the  ovum  of  Asterias  glacialis  :  A,  shows  ap- 
proach of  spermatozoa  to  egg  ;  B  and  C.  a  siugle  spermatic  fila- 

ment has  met  the  substance  of  the  egg  and  is  undergoing  changes 
preparatory  to  the  formation  of  the  male  pronucleus  (after  Fob. 

ditions.  This  union  probably  takes  place  in  the  human 
subject  in  the  upper  third  of  the  oviduct,  or  Fallopian  tube, 
the  impregnated  egg  subsequently  passing  into  the  uterus  to 
form  the  attachments  essential  for  the  nutrition  of  the 

embryo  during  its  development  within  the  mother.  When 
conception  is  aliout  to  take  place,  the  male  element  pene- 

trates the  envelopes  of  the  ovum  and  within  the  vitelhis 
gives  rise  to  the  mnle  pronucleus;  this  body  approaches  the 
previously  formed  female  pronucleus,  the  two  finally  fusing 
to  produce  a  new  structure,  the  segmentation  nucleus,  the 
immediate  element  in  which  the  formation  of  the  future 
embryo  begins.     The  new  being  therefore  originates  from  a 

Fig.  5. — Echinoderra  ova  after  fertilization  ;  .tk  and  ek,  the  male  and 
female  proiuiclei  ;  in  .4  these  are  far  apart,  in  B  almost  fused 
(after  O.  Hertwig). 

cell  which  results  from  tlie  fusion  of  the  .sexual  elements  of 

ioWt)t)o,?-c»y.s-,  and  which  CI  >ntains  the  potentialities  contributed 
by  both  father  and  mother.  In  the  history  of  conception, 
as  now  understood,  is  found  the  explanation  of  the  striking 

transmission  to  the  offspring  of  tlie  characteristics  of  both 
parents  which  often  seems  so  remarkable. 

In  all  instances,  without  exception,  the  iirst  indication  of 
the  commencing  formation  of  the  embryo  in  the  ovum  is JllC 

Fig.  6. — Diagram  of  segmentation  of  mammalian  ovum  :  A  and  C, 
first  and  second  stages  of  division  ;  B,  later  stage  ;  D,  stage  of 
the  mulberry-mass  :  B  K,  polar  bodies  (after  Bonnet). 

the  establishment  of  see/mentatinn,  whereby  the  original  cell 
becomes  divided  by  repeated  cleavage  into  innumerable 
smaller  elements  from  which  are  derived  the  various  tissues 
and  the  organs  of  the  new  being.  This  process  consists  in 
the  separation  of  the  segmentation  nucleus  into  two  smaller 
nuclei,  the  division  being  accompanied  by  a  corresponding 
constriction  and  separation  of  the  cell-body  or  the  vitellus 
into  segmentation  spheres  by  the  appearance  of  a  furrow  run- 

ning around  the  vitellus  like  an  equator,  which  gradually 

deepens  until  it  has  completely  separated  the  two  hemi- 
spheres from  each  other.  At  the  same  time,  or  a  little  later, 

a  second  furrow,  placed  at  right  angles  to  the  first,  runs 
around  the  vitellus  in  another  direction;  and  thus  the  two 
secondary  globules  are  divided  into  four.  By  a  repetition 
of  this  process  the  original  cell,  which  had  the  form  of  a 
simple  sphere,  becomes  converted  into  an  aggregation  of 
segmentation  spheres,  which  from  its  external  appearance 
is  known  as  the  morula,  or  mulberry  mass. 

Fig.  7. — Diagram  of  blastodermic  stage  of  mammalian  ovum  :  A, 
thickening  of  primar.v  ectoderm  ;  B,  constituting  the  embryonic 
area  ;  C,  entoderm  ;  D,  segmentation  cavity  ;  E,  remains  of  cutic- 
ular  layer  of  Rauber's  cells  (after  Bonnet). 

The  complete  and  practically  equal  segmentation  of  the 
mammalian  ovum  results  in  the  production  of  a  hollow 
sphere,  the  blastodermic  vesicle,  which  in  its  early  stage  is 
composed  of  two  cell-layers,  a  complete  external,  and  an  in- 

complete inner  stratuni.  Within  a  limited  field  known  as 
the  germinal  nrea  the  elements  composing  these  layers  un- 

dergo proliferation,  which  process  results  in  a  marked  thick- 
ening of  the  blastoderm.  Coincident  with  these  changes  a 

tliird  stratum  of  cells  appears  between  the  outer  and  the 
inner  layers ;  these  now  constitute  the  cardinal  embryonal 
formative  tracts,  the  ectoderm,  the  entoderm,  and  the  meso- 

derm. From  the  establishment  of  these  germinal  layers  the 
future  history  of  the  embryo  consists  essentially  in  the  un- 
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(■quid  growth  and  the  specialization  of  tliese  tlirce  bhisto- 
derinic  layers. 

Viewed  from  the  surface,  tlio  embryonic  area  early  ex- 
hibits an  o])aque  peripliery  and  a  clearer  central  ficUi,  the 

Fig.  8.— Transverse  section  of  embryonic  area  ;  .4.  primitive  groove 
in  center  of  area  of  thickened  ectoderm  ( /? )  wtiich  passes  on  eitlier 
side  into  ordinary  ectoderm  ( C) :  F,  entoderm,  that  lying  between 
E  and  /  is  devoted  to  forming  lining  of  intestinal  tui)e,  that  be- 
j'ond  (Z>)  covers  vitellus  ;  if,  mesoderm  just  appearing  (after Bonnet). 

area  pelliicida;  likewise,  from  the  caudal  pole  of  the  em- 
bryonic area  there  grows  forward  an  opaque  centrally  sit- 

uated rod,  the  primUive  streak;  this  is  a  transient  struc- 
ture which  does  not  form  part  of  the  embryo,  but  whicli  is 

only  the  forerunner  of  the  earliest  trace  of  the  embryo 
proper. 

Very  soon  after  the  formation  of  the  )irimitivc  streak  the 
appearance  of  two  diverging  V-like  folds,  which  embrace 
the  anterior  extremity  of  the  primitive  streak,  marks  the 
first  step  in  the  production  of  the  future  animal.  Tlicse 
ridges  are  the  medullar)/  folds,  and  the  included  longitu- 

dinal furrow  is  the  medullary  groove ;  some  time  later  a  rod 
of  cells  a])pcars  at  the  bottom  of  the  latter,  and  is  known  as 
the  noloc/iord,  a  structure  of  great  importance  as  defining 
the  position  of  the  future  vertebral  column,  and  consequent- 

ly the  axis  about  which  the  fundamental  structures  of  the 
embryo  are  gr(.iuped.  The  medullary  folds  eventually  unite 
over  the  medullary  groove  along  the  dor.sal  line,  tlie  inclosed 
canal  thus  formed  being  the  primitive  neural  tube,  which  de- 

velops into  the  important  cerebro-spinal  nervo\is  tract.  On 
either  side  of  the  neural  tube  the  tissue  of  the  embryo  under- 

goes cleavage  into  minute  quadrangular  segments  known  as 

rig.  9.  —Embryonic  area  of  the  ovum  of  a  rabbit  at  the  seventh  day  : 
(tOy  embryonic  area ;  o,  o,  region  of  the  blastodermic  vesicle 
immediately  surrounding  the  embryonic  area  ;  pr.  primitive 
streak  ;  r/,  medullary  groove  (after  KoUiker). 

the  somites;  these  do  not  accurately  correspond  with  the 
future  vertebra?,  but  are  transient  structures,  expressive  of 
the  earliest  manifestation  of  the  law  of  cleavage  into  seg- 
inents  characterizing  vertebrated  animals.  With  the  estab- 

lishment of  these  fundamental  embryonic  structures — the 
iriedullary  folds,  the  notochord,  and  the  somites — the  forma- 

tion of  the  emljryo  may  be  considered  to  be  well  under  wa,y. 
While  these  changes,  visible  from  the  exterior,  are  pro- 

gressing, important  modifications  of  the  blastodermic  layers 
take  place  within  the  embryo ;  one  of  the  most  important 
of  these  is  the  cleavage  of  the  great  mesodermic  tra<'t  into 
two  sheets,  a  parietal  and  a  visceral  layer,  which  adhere 

respectively  to  the  ectoilerm  and  to  the  entoderm.  The 
space  included  between  Ihcse  two  htyers  of  llie  mesoderm  is 

the  primitive  boity-ca  r- 
ity,  from  which  arc. 
<lerivcd  the  important 
spaces  containing  llie 
abdominal  organs.  Die 
lungs,  and  the  heart. 

Tlie  two  layers  of 
tissue  thus  formed  by 
the  ectoderm  and  tlie 

parietal  sheet  of  tlie 
mesoderm  on  the  one 

hand,  and  by  the  ento- derm and  the  visceral 

layer  of  the  mesoderm 
on  the  other,  are  ac- 

tively engaged  in  form- 
ing folds  from  whicli 

the  protecting  mem- 
branes and  the  body- 

walls  and  the  walls  of 

the  digestive  tube  and 
its  glandular  append- 

ages are  respectively 

producetl. 
These  are  the  gener- 
al features  of  the  de- 

velopment of  the  em- 
bryo in  all  vertebrated 

animals.  There  are 

other  details  whicli  re- 
late to  the  special  growth  of  jiarticnlar  jiarts,  and  to  the  so- 

calleii  metamorphoses  or  transformations  Which  take  place 
in  particular  species ;  these  are  nothing  more  than  the 
successive  appeiwance  and  disiip]icarance  of  particular  or- 

gans, whicli  are  adapted  to  the  life  of  the  animal  at  differ- 
ent stages  of  growth.  Thus  in  the  young  tadpole,  when 

first  hatched  from  the  egg,  the  mouth  is  a  round  orifice 

provided  with  a  suctorial  ajiparatus  and  adapted  for  feed- 
ing on  vegetable  matters :  respiration  is  entirely  aquat- 

ic, and  is  performed  by  means  of  gills :  there  are  no  limbs, 
but  voluntary  movement  is  accomplished  by  a  large  and 
muscular  tail,  the  animal  living  altogether  under  the  sur- 

face of  the  water.  Afterward  the  mouth  enlarges  into  a 
wide  transverse  opening,  adapted  for  the  seizure  of  living 
prey  ;  the  gills  disappear  and  lungs  are  developed,  while 
the  mode  of  res]iiration  changes  from  acjuatic  to  aerial;  and 
finally,  anterior  and  posterior  legs  grow  from  the  correspond- 

ing parts  of  the  body,  becoming  ]iowei-ful  organs  for  both 
swimming  and  leaping,  while  the  tail  ceases  to  grow,  lie- 
comes  atrophied,  and  disappears.  Thus  the  tadpole  grad- 

ually acquires  the  organs  and  the  ainiearnnce  of  a  perfect 
frog.     'J'his  change,  in  tlie  case  of  the  tadjiole,  is  called  a 

Fig.  10.— Sheep  embryo  of  sixteen  days 
seen  from  the  dorsal  sin*face  :  .4,  neu- 

ral plates  which  inclose  the  nervous 
tube  ;  C,  primary  segments  or  somi- tes ;  H,  A\  i>ortions  of  amnion;  />, 
portions  of  unihilical  vesicle  ;  F\  aX- 
lantois  (after  Bonnet). 

Fig.  11.— Transverse  section  of  sheep  embryo  of  about  eighteen  days  : 
A,  P,  axial  and  parietal  embryonic  zones  :  B.  neural  canal ;  C, 
cavity  of  somites  ;  D.  ectoderin  passing  into  amnion  10) ;  E,  G, 
parietal  and  visceral  layers  of  nn-soderin  ;  F.  primary  body- 
cavity  ;  H,  umbihcal  vein  ;  I,  mitldic  plate  :  J.  notochord  ;  K. 
primitive  aortae  ;  L,  entoderm  ;  M,  N,  intestinal  and  abdominal 
plates  forming  by  their  union  respectively  the  wall  of  the  prunary 
gut  and  of  the  body-cavity  (after  Bonnet). 

"  transformation."  because  it  happens  after  the  young  ani- 
mal has  escaped  from  the  egg;  but  equally  important 

changes  take  place  in  the  embryo  of  the  higher  animals 
while  they  are  still  retained  within  the  egg  or  in  the  uterus 
of  the  female  parent. 

Besides  the  essential  and  general  features  of  embryonic 
development   detailecl  above,  there  are,  in   all  the   higher 
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classes,  certain  seeondary  or  accessory  organs  developed 
during  eniljryonic  lile  which  will  reijuire  a  further  descrip- 
tion. 

The  tirst  of  these  is  known  as  the  umbilical  vesicle..  In 

the  ))rocess  of  development,  as  already  described,  the  ab- 
dominal walls,  fjrowing  together  upon  the  median  line, 

inclose  directly  the  whole  of  the  vitelline  cavity,  which 
subse(iucntly,  of  course,  becomes  the  cavity  of  the  intes- 

tine. But  in  many  of  the  fishes  and  repiih's.  and  in  all 
birds  and  mammals,  the  abdominal  walls  approach  each 
other  belore  they  have  embraced  the  whole  of  the  vitellus, 
so  that  the  vitelline  cavity  is  thus  separated,  by  a  kind  of 
constriction,  into  two  parts.  The  internal  part,  which  is 
fully  embraced  by  the  abdominal  waits,  is,  as  before  men- 

tion'ed,  the  cavity  of  the  intestine;  but  the  external  part, which  is  left  by  this  constriction  outside  the  abdomen,  is 
the  umbilical  vesicle.  This  name  is  given  to  it  because  it 
is  really  a  vesicle,  containing  some  of  the  remains  of  the 

vitellus",  and  because  it  still  communicates  with  the  cavity 
of  tlie  intestine  through  the  umbilicus  or  navel.  This  com- 

munication is  at  first  short  and  wide;  but  as  development 
proceeds,  the  umbilical  vesicle  gradually  retreats  farther 
from  the  abdomen,  while  the  passage  of  connnunication  be- 

comes converted  into  a  comparatively  limg  and  narrow 
canal.  In  many  mammals  and  in  the  human  species  this 
canal  is  partially  obliterated  at  an  early  period,  ,so  that  the 
umbilical  vesicle  then  foruis  an  isolated  cavity  or  sac.  con- 

nected with  the  alidomen  only  by  a  slender  solid  pedicle. 
In  the  earlier  stages  blood-vessels  run  out  along  this  pedicle, 
and  ramify  upon  the  surface  of  the  umbilical  vesicle. 

Another  important  accessory  organ  of  the  embryo  is  the 
amnion.  This  is  a  delicate  and  transparent  membrane, 
which  turns  up  from  the  edges  of  the  body  walls  over  the 
back  of  the  embryo,  and  thus  envelops  it  in  a  secondaiT 

cavity  called  the  ".sac  of  the  amnion";  the  albuminous 
protective  liquid  which  it  contains,  and  in  which  the  embryo 

is  bathed,  is  called  tlie  "amniotic  fluid."'  The  amnion  is  ac- 
cordingly an  extension  of  the  outer  layer  of  the  blastoder- 

mic membrane,  and  is  oontiiuious  with  the  integument  of 
the  embryo  at  the  umbilical  orifice.  In  other  words,  the  ex- 

ternal layer  of  the  blastodermic  niendirane  in  these  cases 
develops  into  two  different  parts;  that  which  immediately 
invests  the  body  of  the  embryo  is  its  integument,  while  that 
which  turns  backward  at  the  edges  of  the  abdominal  open- 

ing is  the  amnion,  a  protective  organ  of  embryonic  life. 
The  amnion  at  first  closely  embraces  the  body  of  the  em- 

bryo, but  afterward  it  expands  more  rapidly  with  the  in- 
crease of  the  amni<:)tic  fluid,  so  that  the  young  animal  may 

move  freely  within  its  cavity  when  the  muscular  system  be- 
gins to  exhibit  signs  of  activity. 

The  third  accessory  emliryonic  organ  is  the  aUantnis, 

so  called  from  the  Greek  aXKas.  iXKavros.  a  "  sausage,"  be- 
cause of  its  elongated  cylindrical  form  in  some  cases.  The 

allantois  is  an  outgrowth  from  the  hind-gut  or  lower  part 
of  the  intestine.  It  shows  itself  where  typically  developed, 
but  not  in  the  human  embryo,  as  a  small  bud  or  diverticu- 

lum, shaped  somewhat  like  the  finger  of  a  glove,  which  pro- 
trudes from  the  abdominal  opening  in  front,  and  then 

rapidly  expands  in  every  direction  until  it  has  entirely  en- 
veloped the  embryo,  as  well  as  the  amnion,  in  a  second  ex- 

terior covering.  Later  its  walls  are  ex'ceedingly  vascular;  by 
the  time  the  allantois  has  become  completely  formed,  the  ex- 

ternal surface  of  the  embryonic  mass  forms  a  continuous 
vascular  membrane,  in 
which  the  blood-vessels  of 
the  embryo  ramify  in  great 
abundance. 

This  anatomical  feature 
will  ser\-e  to  indicate  the 
usefulness  and  the  fun<'tion 
of  the  allantois.  It  is  the 
organ  of  nourishment  and 
respiration  for  the  embryo. 

In  the  fowl's  egg  the  allan- 
tois, which  is  placed  imme- 

diately underneath  the  cal- 
careous shell  and  .shell-mem- 
branes, is  very  active  during 

the  latter  half  of  the  period 
of  incubation.  It  absorbs 

oxygen  from  the  external 
air  through  the  porous  egg-shell,  and  exhales  carbonic  acid, 
thus  serving  to  re-iovate  and  arterialize  the  blood  as  the 
lungs  will  do  in  the  young  chick  after  being  hatched.     In 

Fio.  12  liiiiiiy  i  uf  achiclcon  the 
seventh  ft;iy  of  iDcubatioii ;  a. 
body  of  the  embryo  ;  ft,  am- 

nion ;  r,  a  portion  of  the  nm- 
bilicat  vesicle  ;  d.  commencing 
growth  of  the  allantois. 

mammals  the  allantois  is  still  more  important.  The  ovum 
in  these  animals  being  of  niiuute  size,  without  any  abund- 

ant store  of  nutritious  material,  and  being  retained,  after 
fecundation,  within  the  body  of  the  femah^  parent,  the  young 
embryo  is  entirely  dcjiendi^nt  upon  the  maternal  system  Vxjth 
for  respiration  ami  nourishment.  The  vascular  allantois 
here,  enveIoi)ing  the  embryo,  comes  in  contact  with  the 
vascular  lining  membrane  of  the  uterus,  and  thus  the  blood- 

vessels of  the  embryo  constantly  absorb  from  the  blood- 
vessels of  the  mother  the  substances  requi-site  for  its  nour- 

ishment and  growth.  In  many  kinds  of  animals  the  allan- 
tois even  contracts  a  more  or  less  intimate  adhesion  with  the 

lining  membrane  of  the  uterus  at  ])articular  spots,  resulting 
in  the  formation  of  the  placetifn,  where  the  process  of  ab- 

sorption and  transudation  is  carried  on  with  greater  rapidity. 
In  the  human  sjiecies  the  allantois  commences  its  growth 

in  the  same  manner  iis  in  the  inferior  animals,  but  very 
soon  exhibits  cerlain  modifications  in  its  subsequent  de- 

velopment. In  man  the  allantois  never  exists  as  a  free  sac, 
but  grows  out  largely  as  a  solid  structure  which  early  par- 

ticipates in  the  formation  of  a  continuous  vascular  envelope, 
the  chorion. 

The  human  chorion  at  an  early  period  becomes  shaggy  or 
velvety  by  the  growth  of  a  multitude  of  minute  filamen- 
toiis  projections  or  villi  upon  its  outer  surface.  These  pro- 

jections become  branched  and  divided,  fonning  so  manv 
tufted  filaments,  wliich  greatly  favor  absorption.  Soon 
after  the  first  month,  however,  the  villi  cease  their  growth 
over  about  three-quarters  of  the  surface  of  the  chorion, 
which  parts  thus  become  smooth  and  bald ;  while  over  the 
remaining  quarter  they  grow  more  rapidly  than  before,  be- 

Fig.  13. — Diagrammatic  section  through  the  ovum  of  a  mammal  in 
the  long  "axis  of  the  embryo ;  e,  the  oranio-vertebral  axis  ;  i  i, the  cephalic  and  caudal  portions  of  the  primitive  ahmentary 
canal  ;  a,  the  amnion  ;  a',  the  point  of  reflection  into  the  false 
amnion  ;  v.  yolk-sac,  communicating  with  the  middle  part  of  the 
intestine  by  vi,  the  vitello-intestinal  duct  :  w,  the  allantois.  The 
ovum  is  surrounded  externally  by  the  villous  chorion, 

coming  excessively  developed  both  in  numbers  and  in  ramifi- 
cation and  vascularity,  so  that  the  chorion  here  becomes 

converted  into  a  thickened  and  spongy  mass,  penetrated 
everywhere  with  an  abundance  of  looped  and  ramifying 
blood-vessels.  The  union  of  this  portion  of  the  chorion 
with  the  maternal  tissues  of  the  uterine  walls  when  fully 

developed  forms  a  distinct  organ,  the  placenta.  The  pla- 
centa, accordingly,  is  the  especial  organ  of  nourishment  for 

the  embryo.  It  has  become  well  developed  and  easily  dis- 
tinguishable from  the  remaining  portions  of  the  chorion  by 

the  end  of  the  third  month  of  embryonic  life. 

The  amnion  and  the  chorion,  although  termed  "  mem- 
branes "  and  "  appendages,"  are  in  reality  connected  with 

the  body  of  the  embryo.  The  placenta  includes  also  a  por- 
tion of  the  tissues  of  the  mother  ;  for  at  the  same  time  that 

the  chorion  is  becoming  excessively  shaggy  and  vascular  at 
the  spot  at  which  is  afterward  to  be  the  placenta,  the  lining 
membrane  of  the  uterus  also  assumes,  at  the  corresponding 
point,  a  similar  increased  development.  In  both  cases  the 
blood-vessels  preponderate  over  the  i-emaining  tissues,  the 
existing  maternal  vascular  channels  especially  becoming 
enormously  enlarged  and  intimately  united  with  the  fcetal 
constituents  of  the  placenta — the  vascular  villi  of  the  chorion. 
Thus  the  placenta,  when  fully  formed,  is  a  double  organ, 
containing  both  embryonic  and  maternal  vessels,  present- 
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ing  an  extensive  vascular  surface  for  reciprocal  absorption 
and  exudalioii.  At  no  time  is  there  an  actual  ooiniMunica- 
tion  between  the  lumen  of  the  two  sets  of  vessels,  the  nu- 

tritive interchanges  taking  place  tlirough  the  interposed 
thin  vascular  walls. 

Certain  conditions  result  in  the  production  of  multiple 
births,  of  which  twins  are  the  most  cojnmon  example.  The 
average  ratio  of  twin  births,  taken  from  the  statistics  of  the 
civilized  world,  is  about  one  in  every  hundred.  In  Bohemia 
twins  occur  once  in  every  sixty  births ;  in  Prussia  they  oc- 

cur once  in  every  eighty-eight;  in  France,  once  in  every 
hundred ;  and  in  New  York,  once  in  every  120.  Triplets 
occur  once  in  7,910,  and  quadruplets  only  once  in  371,126 
births.  About  a  dozen  weil-aulheuticated  eases  of  the  birth 
of  five  children  at  one  time  are  recorded  in  medical  liter- 

ature, anil  even  a  single,  apparently  trustworthy,  case  of 
the  birth  of  six — two  girls  and  four  boys — has  been  recorded 
in  Italy.  The  reputed  liirths  in  excess  of  this  number  are 
apocryphal.  Extended  observations  regarding  twins  show 
that  in  one-third  of  the  cases  both  children  were  boys;  in 
not  i|uite  one-third  both  were  girls;  and  in  the  remaining 
third  both  sexes  were  represented.  The  occurrence  of  twin^ 
depends  upon  the  simultaneous  development  of  two  germs  ; 
these  are  usually  contained  within  two  distinct  ova,  liber- 

ated from  the  ovary  at  the  same  time,  but  in  a  little  over  10 
per  cent,  of  the  cases  studied  the  two  germs  are  contained 
within  the  same  ovum,  which  is  then  spoken  of  as  "double- 
germed."  Twins  derived  from  a  single  ovum  are  always  of the  same  sex. 

In  the  formation  of  their  attachments  to  the  maternal 
structures,  as  already  above  described  in  connection  with 
the  placenta,  the  nutritive  areas  of  the  two  children  become 
very  closely  associated,  often  to  the  degree  of  direct  com- 

munication between  their  circulations  within  the  placen- 
tie.  When  such  close  relations  have,  been  established, 
marked  inequality  in  the  vigor  of  the  developing  beings 
may  seriously  affect  tlie  weaker  foetus  in  consequence  of 
the  appropriation  of  an  undue  share  of  the  sources  of  nu- 

trition by  its  stronger  brother.  Triplets,  likewise,  may 
originate  from  three  di.stinct  ova,  or  from  two  ova,  one  of 
which  was  double-germed :  as  rare  possibilities,  in  both 
twins  and  triplets,  the  division  of  a  germ  primarily  single 
may  be  assumed. 

The  phenomena  attending  the  menstrual  epochs  mark  the 
periodic  changes  taking  jilace  within  the  uterine  cavity  in 
the  preparation  of  the  mucous  membrane  for  the  reception 
of  the  ovum  should  impregnation  occur;  in  such  event,  the 
egg  passes  from  the  oviduct  into  the  uterus,  the  recesses  of 
whose  soft  velvety  lining  offer  especially  favorable  situations 
for  the  retention  and  growth  of  the  developing  ovum.  In 
addition  to  its  important  contribution  to  the  placenta,  the 
thickened  uterine  mucous  membrane,  known  as  the  f?ec/rf?(a, 
very  early,  long  before  the  placenta  is  formed,  becomes  ele- 

vated around  the  arrested  ovum,  which  is  soon  completely 
inclosed  within  a  special  sac  formed  by  the  extension  of  the 
uterine  lining,  the  decidiia  rejfexa. 
When  the  development  of  the  embryo  is  completed  the 

muscular  walls  of  the  uterus  contract,  the  membranes  are 
ruptured,  and  the  foetus  is  expelled :  subsequently  the  pla- 

centa or  afterliirth  is  separated  from  its  attachments  and 
cast  from  the  uterine  cavity,  having  ceased  to  be  an  availa- 

ble nutritive  organ.  After  birth  the  act  of  respiration  and 
the  absorption  of  nourishment  are  accomplished  in  the  in- 

fant independently  by  the  aid  of  internal  organs  (the  lungs 
and  the  digestive  tract),  thus  replacing  the  means  of  nour- 

ishment which  during  embryonic  life  were  supplied  by  the 
placenta  from  the  blood  of  the  mother. 

Revised  by  G.  A.  Piersol. 

Embryology  (in  plants) :  Every  plant,  however  simple 
or  complex  it  may  be,  develops  from  a  single  (egg)  cell.  In 

simple  plants  the  successive  changes  from  the'first  cell  to the  adult  organism  are  few,  and  the  embrvological  histoi-y 
is  brief,  but,  with  the  increasing  complexitv  of  the  full- 

grown  plant,  the  history  of  its  development"is  much  pro- longed. Thus  in  the  Protophytes,  the  reproductive  cell,  al- 
ways asexual,  merely  divides  into  two  cells,  and  after  a 

J^,  period  of  growth  these  divide  again,  and  so  on.  The  cells 
.so  produced  may  separate  from  one  another  at  once,  as  in 
C/iroor.occoepri',  or  they  may  remain  more  or  less  firmly  at- 

tached in  a  filament,  as  in  Noxtnc.  OsciUnria.  etc.     (Fig.  1). 
Many  Phj-cophyfes  have  an  equally  simple  developmental 

history.  In  those  in  which  the  mature  plant-body  is  a 
plane,  or  a  mass  of  cells,  there  is  first  the  formation  of  a 

filament,  which  gives  rise  to  a  plane  or  mass  by  the  division, 
in  two  or  more  directions,  of  an  end  cell  and  its  da\igh- 
ter  cells  (Fig.  2).  The  egg-cell  here  is  one  produced  by  a 
sextial      ju'ocess, 
liiit  a  simihiT  de-  I  2  3 
velopmeiit   takes      ,        ̂ ^~,  .-^^-^  r\r\  /^r^ 

place     in    many     A       Q  QO  OO  OO 
cases  from  asex- 
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Fig.  1.— Diagrammatic  reprpsenfations  of  young 
stages  of  Protophytes  :  A,  tlie  cells  all  soon 
separating  ;  B,  the  cells  slightlv  cohering  ; 
C,  the  cells  permanently  cohering  (1,  the 
first  cell ;  2,  after  first  division  ;  3,  after 
second  division;. 

with  most  of  the  fungi,  whose  simple  plant-bodies  develop 
from  the  single  spore,  practically  as  in  the  case  of  the  fila- 

mentous algie.  It  must  be  l)orne  in  mind  that  in  the  case 
of  an  ordinary  fungus  what  is  popularly  called  the  plant  is 

in  fact  the  "fruit,"  while  the  proper  plant-body  consists  of 
3  4  5 (TLQ    CLE© 

FiQ.  2.— A.  an  ideal  development  of  a  young  Phycophyte  ;  B,  actual 
development  of  a  young  Rockweed  (Fucus  ivskulosus). 

slender  branching  filaments  with  little  or  no  coherence. 
Thus  a  toadstool  is  the  relatively  large  "fruit"  of  a  mass  of 
wliite  filaments  which  grow  in  decaying  organic  matter.  In 
the  Red  Seaweeds  the  spore  soon  elongates  and  subdivides, 
gi\-ing  rise  to  a  simple  structure  which  eventually  becomes more  complex. 

In  the  nearly  related  Stoneworts  (Charophycea>)  when  the 
spore  germinates  it  produces  first  a  slender  row  of  cells, 
the  pro-embryo,  which  after  a  considerable  growth  produces 
at  its  apes  a  cluster  of   rudimentary  leaves.      Above  this 

Fig.  3. — A.  development  of  a  young  Red  Seaweed  (Polysiphotu'a)  from an  ase.xually  produced  cell  il) :  B,  young  Stonewort  {Chara)  de- 
veloped from  asexually  jiroduced  cell  (egg-cell). 

the  structure  approaches  that  of  the  mature  plant.  Among 
the  Mosses  we  find  a  considerably  prolonged  embryonic  life 
preceding  the  sexual  generation.  The  spore  upon  germi- 

nating gives  rise  to  a  branching  filamentous  gronth,  known 
as  the  protoneraa,  but  in  reality  the  young  state  of  the 
moss  plant.  After  a  time  leafy  branches  arise  upon  these 
threads  (Fig.  4). 
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Tlio,  iisL'XUul  genonili(]ii  develops  I'roin  tlie  I'ertilized  egg- 
•cell  iniieh  more  directly,  but  still  there  is  a  distinet  eiubry- 
■onic  stage,  eonsisting  of  an  elongated  mass  of  growing  cells 

(Fig.  4).  This  eventually  develops  into  the  stalked  sporo- 
■earp  with  its  complex  structure. 

Fig.  4— a,  a  spore  of  a  moss  (Funaria  hygrometrica)  beginning  to 
germinate  ;  B  and  C,  germination  further  advanced  ;  D,  proto- nema  with  two  buds  lat  6),  from  which  leafy  shoots  will  grow  ; 
E,  embryo  of  asexual  plant  of  the  same  moss. 

In  the  Fernworts  uiion  the  germination  of  the  spore  a  suc- 
<?ession  of  embryonic  stages  is  passed  before  the  sexual 
plant  attains  its  adult  form  (Fig.  5,  A).  The  asexual 

plant  develops  quickly  from  the  fertilized  egg-cell  by  a^se- 
ries  of  divisions  which  give  rise  to  a  rounded  embryo  (Fig. 
5,  B)  consisting  of  eight  cells,  from  one  of  which  develops 
the  stem,  from  another  the:  cotyledon,  from  still  another 
the  root,  while  one  prcuhu'cs  a,  tenijiorary  structure,  the  foot 
(an  organ  of  suction  which  remains  in  the  archegone).  In 
the  Gymnosjierms  the  sexual  generation  is  still  a  mass  of 
tissue  of  consideraljle  size,  but  as  compared  with  the  pro- 
thallium  of  ferns  or  the  oophore  of  Bryophytes  it  must  be 
regarded  as  embryonic.  It  develops  from  the  macrospore 
(embryo-sac)  by  continued  subdivision,  resulting  in  an  ovoid 

the  so-called  "  suspensor."  The  cell  at  the  free  end  of  the 
suspensor  ultimately  subdivides  again  and  again,  and  even- 

tually forms  a  short  stem,  with  one  or  two  rudimentary  leaves 

Tig.  5.— a  to  D,  development  of  the  sexual  plant  of  the  ferns  from 
an  asexually  produced  spore  ;  E  to  G,  development  of  the  asexual 
plant  from  the  egg-cell. 

mass  of  parenchymatous  cells  (Fig.  6).  The  asexual  gen- 
eration in  the  Pines  develops  from  the  fertilized  egg-cell 

■(oospore)  l)y  the  subdivision  of  the  latter,  resulting  in  the 
formation  of  several  long,  tortuous  filaments,  the  free  ends 
of  which  give  rise  to  cell-masses,  one  of  which  increases  in 
size,  becomes  cylindrical,  and  eventually  ]iroduces  a  whorl 
of  leaves  (the  cotyledons)  at  one  end  and  tlie  primary  root 
at  the  other.  After  the  young  plant  is  free  from  the  seed- 
coats  its  successive  nodes  produce  more  perfectly  formed 
leaves,  while  the  structure  of  the  stem  becomes  more  com- 

plex. In  Angiosperms  the  sexual  generation  (oophore)  is  still 
more  rudimentary  than  in  Gymnosperms,  and  it  undergoes 
this  interesting  modification,  that  its  development  is  actu- 

ally delayed  until  after  the  egg-cell  is  fertilized,  when  the 
two  generations,  ooiihore  and  sporophore,  develop  simulta- 

neously. Before  this  the  oophore  is  represented  by  little 
more  than  tlie  egg-cell  (oiisphere).  Iiut  after  the  fertilization 
of  the  latter  the  raacro.spore  (embryo-sac)  develoi)s  a  mass 
of  tissue  similar  to  that  in  the  Gymnosperms,  and  which 
persists  in  some  seeds,  as  endosperm. 

The  asexual  generation  (sporophore)  develops  from  the 
iertilized  egg-cell  by  a  series  of  subdivisions,  resulting  in 
the  production  first  of  a  row  of  more  or  less  elongated  cells. 

Fig.  6.— a.  the  sexual  plant  (prothallium)  in  the  ovule  of  a  pine,  bear- 
ing the  young  egg-cells  at  its  summit :  B.  very  young  stage  of 

the  asexual  generation  of  the  pine  ;  C,  the  same,  much  later, 
after  its  escape  from  the  seed. 

(the  cotyledons).  The  suspensor  cells  make  no  further 
growth,  but  the  embryo  proper  may  grow  less  or  more, 
according  to  the  plant  under  consideration.  In  all  cases 
the  embryo  is  surrounded  and  nourished  by  tlie  endosperm 
(oophore,  or  prothalliuni).  Where  this  nourishment  of  the 
embryo  is  prolonged,  the  embiyo  is  large,  and  the  endo- 

sperm is  correspondingly  small,  or  it  may  have  entirely  dis- 
appeared. We  have  thus  the  technical  distinction  of  seeds 

with  endosperm  (albuminous),  and  without  endosperm  (ex- 
albuminous).     See  Endosperm. 

The  young  plant  upon  emerging  from  the  seed  in  ger- 
mination has  root,  stem,  and  leaves,  but  these  are  yet  of 

ranch  simpler  structure  than  in  the  adult  iilant.  This  is 
well  seen  in  the  leaves  which  appear  successively  upon 
the  stem,  the  earlier  ones  differing  much  from  the  later.  In 
compound-leaved  plants  the  earlier  leaves  are  simple,  and 
even  the  first  compound  leaves  are  smaller  and  simpler  than 
those  which  follow. 

This  brief  sketch  of  plant  embryology  is  all  that  can  be 
given  here.  It  will  sen'e  to  show  that  in  all  plants  the 
beginning  is  a  single  cell,  and  that  the  development  of  the 

Fig.  7.— Stages  in  the  development  of  a  Dicotyledon  (Orobits  angnsti- 
fotius) :  A.  fertilized  egg-cell  in  the  summit  of  the  embryo-sac  ; 
B,  egg-cell  divided  once  :  C  I)  E,  further  division  ;  F.  embryo 
in  embryo-sac  ;  G  H  I  K  M,  subsequent  stages ;  J.  young  em- 

bryo of  CJ.  aureits  ;  L,  young  embryo  of  pea  tall  highly  mag- nified). 

individual  is  from  the  simple  to  the  complex.  All  plants 
travel  a  greater  or  less  distance  over  what  appears  to  be  the 
same  road ;  some  (the  higher  plants)  go  farther,  others  (the 
lower  plants)  go  a  shorter  distance. 

Literature. — W.  Ilofmeister,  The  Germination,  Devel- 
opment, and  Fructification  of  the  Hif/hcr  Cryptogamia,  and 
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(1870);  F.  Hagehnaier,  Vergleic.hende  I'nterxuchungen  uber EntuHcla'htng  dicoti/tednni-n  Keime  (1878)  ;E.  Strasburger, 

VfiiiT  Bi-fruchting'und  ZiHtlulliing  (1878);  J.  Vesque,  De- 
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Embury,  Piiimi':  tlic  "founder  of  American  Mcthixl- 
isra  " ;  b.  at  Ballygnran,  Ireland,  Sept.  21, 1729.  He  became  a 
member  and  "local  preacher"  of  We.';ley"s  society  at  Court- Mattress  in  1758.  In  17<)()  he  emigrated  to  New  York.  At 
the  suggestion  of  his  cousin,  Barbara  Heck,  he  began  to 
preach  there  in  1766  in  his  own  house,  mostly  to  his  own  coun- 

trymen. Later  he  preui'hed  in  an  okl  rigging-loft,  and  at 
last  (1768)  erected  a  chapel  on  the  site  of  tlie  present  "  Old 
John  Street  church."  Embury,  who  was  a  carpenter,  worked 
on  it  liimself.  lie  built  its  |)uliiit,  and  on  Oct.  30,  1768, 
preached  from  it  the  dedicatory  sermon  of  the  humble  struc- 
tui-e — the  first  Methodist  chapel  of  the  New  World.  Embury 
settled  in  Camden,  Washington  co.,  N.  Y.,  in  176'.».  where  also 
he  founded  his  denomination,  and  where  it  grew  into  the 
prosperous  Troy  Conference.  D.  at  Camden  in  Aug.,  1775. 
In  1866  his  remains  were  removed  to  Cambridge,  N.  Y.,  where 
in  1873  a  monument  to  his  memory  was  unveiled. 

Einden  :  seaport-town  of  Hanover,  Prussia:  on  the  north 
shore  of  the  Dollart,  near  the  mouth  of  the  Ems,  aljoiit  70 
miles  W,  N.  W.  of  Bremen  (see  map  of  German  Empire, 
ref.  3-D).  It  is  intersected  by  several  canals,  which  are 
crossed  by  about  thirty  bridges.  It  is  well  Ijiult,  and  con- 

tains a  handsome  town-hall,  an  exchange,  a  custom-house,  a 
gymnasium,  a  school  of  navigation,  and  an  as\lum  for  deaf 
and  dumb.  Here  arc  manufactures  of  linen  fal>rics.  hosiery, 
hats,  sail-cloth,  starch,  soap,  etc.  Tlie  port  of  Emden  has 
shallow  harbors,  outer  and  inner,  but  the  roadstead  is  deep 
enough  for  large  ships.     Pop.  (18i)0)  13,695. 

Emerald  [0.  Fr.  esmeratide  <  Lat.  smaragdus  —  Gi'.  o-im- 
paySos] :  a.  green  precious  stone,  really  a  variety  of  Bekvl 
{q.  v.),  owing  its  exquisite  color  to  the  presence  of  a  small 
amount  of  oxide  of  chromium.  The  crystals  are  six-sided 
prisms,  usually  with  flat  terminations.  The  value  depends 
chiefly  upon  the  depth  of  color ;  a  fine  gem  has  been  sold 
for  !(I13.500,  coming  next  in  price  to  the  diamond,  and  often 
old  and  poorly  cut  stones  when  recut  gain  decidedly  in 
beauty  and  value.  The  largest  emeralds  are  found  at  Tako- 
waja,  in  the  Urals ;  one  in  the  cabinet  of  the  Imperial  Min- 

ing School  at  St.  Petersburg  weighs  6J  lb.  troy.  Jlost  of 
the  modern  emeralds  come  from  Muzo  in  the  United  States 
<)f  Colombia,  but  they  are  also  found  in  other  localities  in 
South  America,  in  the  Gricnt,  and  in  the  Henbach  valley, 
near  Salzburg.  The  mines  at  Jit.  Zaiiorah.in  Upper  Egypt, 
where  the  ancients  obtained  many  emeralds,  were  rediscov- 

ered in  1818  by  M.  Cailliaud.  These  emeralds  were  used 
in  trade  with  the  Persians,  who  in  turn  gave  lapis  lazuli. 
Vegetable  Creek,  New  South  Wales,  has  yielded  beautiful 
specimens,  and  in  tlie  U.  S.  handsome  crystals  of  light  color 
up  to  8  inches  in  length,  only  partly  transparent,  have  been 
found  in  Alexander  co.,  N.  C.  The  Romans  used  to  polish 
emeralds  on  the  six  faces  of  the  natural  prism,  without  re- 

shaping them,  and  these  are  known  as  prime  emerii/tl.s.  The 
gem  was  well  known  and  greatly  esteemed  among  the  an- 

cients. Oriental  emerald  is  a  green  variety  of  sapphire,  or 
Corundum  (g.  v.).  Emerald  copper  is  a  name  for  diopside, 
a  phosphate  of  copper,  as  emerald  nickel  is  for  zaratite,  a 
hyilrated  carbonate  of  nickel.  Both  are  beautiful  minerals, 
but  are  not  used  as  gems.  George  F.  Kunz. 

Emerald  Bird  of  Paradise :  the  best  known  and  most 
  .    I legant  of  the 

-     I.irds 

f  para- 
ilise;  a  native 
'<(  the  Aru  isl- 
.inds,  W.  of 
New  Guinea 
•  I'apuaj.where 
I  is  killeil  in 

-  I  I'atnumbers 
lor  its  Ix-auti- 
ful  plumage, 
which  brings 

a  high  price 
in  t  he  mar- 

ket. It  receives 
i!s  systematic 

name,Pa)'a(/t- 
sc(i  apoda  or 

the  "  footless  " 
bird  of   para- 

,.         ,,.,•■  J-  flisCi  from  the 
i.i.iei-al.1  bird  ot  parad.se.  ^j^^  j,^,^;^   j,^.^^ 

the  bird  of  paradise  has  no  feet,  but  always  flies  without 
resting. 

The  skins  with  the  plumage!  are  used  in  the  East  for  orna- 
menting turbans,  and  in  Kiiro|ie  and  America  for  adorning 

ladies'  head-dress.  Several  thousatids  are  annually  imported 
into  Europe,  chiefly  by  way  of  Batavia.  The  back  part  of 
the  neck  is  of  a  pale-gold  color,  the  throat  and  fore  part  of 
the  richest  changeable  golden  green,  the  breast  a  deep  pur- 
jilish  brown,  the  body  and  tail  a  line  chestnut.  The  female 
lacks  the  long  floating  flank  plumes  of  the  male,  and  is  gen- 

erally less  highly  colored  and  smaller  than  the  male. 
Emerald  (Jreen :  See  Sciiweinfurtu  Green. 

Emersion  [from  Lat.  emer'gere,  emerge] :  in  astronomy, 
the  reappearance  of  the  sun,  moon,  jilanet,  or  star  from  be- 

hind the  celestial  body  by  wlii(Oi  it  was  hidden  in  an  eolii)se 
or  occultation.  The  phenomena  of  immersion  and  emer- 

sion, especially  of  Jupiter's  first  satellite,  are  useful  in  de- 
termining the  longitude  of  places. 

Emerson:  town  of  C'anada:  on  the  boundary-line  be- 
tween JliiHiesota  and  Jlanitolia:  66  miles  S.  of  Winnipeg; 

the  terminus  of  the  Emerson  Branch  of  the  Canadian  Pa- 
cific Railway  (see  map  of  Canada,  ref.  9-11).     Po|i.  1,500. 

Emerson,  Alfred,  A.M.,  Ph.D.:  artOucologist ;  b.  at 
Greencastle,  Pa.,  Feb.  25,  1859:  educated  in  Germany  and 

at  Johns  Hopkins  University.  Since  1891  he  has  been" asso- ciate Professor  of  Classical  Archaeology,  Cornell  University, 
and  contributing  editor  of  the  American  Journal  of  Arch  (e- 
o!(i{/y.  He  lias  published  Dinaertalio  de  Hercule  Homerico 
(Munich,  1881)  and  several  monographs, 

Emerson,  Ralph  Waldo,  LL.  D.  :  poet  and  essayist;  b. 
in  Boston,  Mass.,  May  25,  1803 :  fourth  in  the  order  of  birth 
of. the  eight  children  of  Rev.  William  Emerson  and  Ruth 
(Ilaskins)  Emerson.  He  had  a  minister  for  an  ancestor  in 
every  one  of  eight  generations  back,  either  on  the  paternal 
or  maternal  side.  He  was  fitted  for  college  at  the  public 
schools  of  Boston,  and  graduated  at  Harvard  College  in 
1821.  He  was  not  among  the  very  highest  scholars  of  his 
class,  but  in  his  junior  year  won  a  Bowdoin  prize  for  a  dis- 

sertation on  the  Character  tif  .Sacrafcti,  and  another  in  his 
senior  year  for  an  essay  on  llie  Present  State,  of  Ethical 
Pkilosuphy.  He  also  won  a  Boylston  prize  for  declamation, 
and  he  was  class  poet.  For  five  years  after  leaving  college 
he  taught  school,  chiefly  in  Bosiou,  where  he  assisted  his 
elder  brother,  William,  in  conducting  a  successful  school  for 

girls.  In  1826  he  was  "approliated  to  preach,"  though  his 
name  does  not  appear  among  the  graduates  of  the  Harvard 
Theological  School.  In  Mar.,  182!*,  he  was  ordained  as 
colleague  to  Rev.  Henry  Ware  of  the  Second  Unitarian 
church  in  Boston.  In  1832  he  resigned  liis  pastoral  charge, 
having  announced  in  a  sermon  his  unwillingness  longer  to 

administer  the  rite  of  the  Lord's  Supper.  In  Dec,  1832,  he 
sailed  for  Europe,  remaining  absent  nearly  a  year,  and  dur- 

ing his  visit  made  the  acquaintance  of  Carlyle.  Two  years 
later  a  correspondence  sjirang  up  between  them,  and  con- 

tinued until  Carlyle's  death.  Soon  after  returning  he  began 
his  career  as  a  lecturer  before  the  Boston  Mechanics'  Insti- 

tute, his  subject  being  Water.  He  gave  also  three  other 
lectures — two  on  Italy  and  one  on  the  Belatioti  of  Man  to 
the  Glotie.  In  1834  he  gave  in  Boston  a  series  of  bio- 

graphical lectures  on  Michael  Angelo,  Milton, Luther,  George 
Fox,  and  Edmund  Burke,  the  first  two  of  which  were  pub- 

lished in  the  Kuiili  American  lieview.  Aftei'  that  time  he 
gave  many  courses  of  lectures  in  Boston,  and  became  one  of 
the  best-known  lecturers  throughout  the  U.  S.  It  is  said 
that  he  lectured  for  forty  successive  seasons  before  the  Salem 
(Mass.)  Lyceum.  He  also  made  repeated  lecturing  tours  in 
the  Western  States,  and  even  lectured  in  California  and  in 
Great  Britain. 

In  1835  Mr.  Emereon  took  up  his  residence  in  Concord, 
JIass.,  and  published  in  the  following  year  a  thin  volume 
called  yatiire.  It  marked  a  new  era  iii  American  thought 
— was  received  with  sharp  criticism  from  many  quarters, 
and  with  corresponding  enthusiasm  by  a  small  circle  of  ad- 

mirers. It  took  twelve  years  to  sell  500  copies.  This  was 
followed  bv  several  orations  before  literary  societies  on  such 

themes  as  'The  Method  of  Nature,  Man  Thinking,  and  Lit- 
erari/  Ethics.  More  iiiiportant  even  than  these  was  his 
remarkable  Address  be/ore  the  Senior  Class  at  Divinity 
College.  Cambridge,  delivered  July  15,  1838.  From  these 
various  addresses  and  publications  may  be  dated  the  intel- 

lectual movement  then  vaguely  stigmatized  as  Transcen- 
dentalism. This  was  a  reaction  against  formalism  and 

tradition,  and  brought  together  a  variety  of  minds,  some 
profoundly  mystical,  others  full  of  projects  for  action.     It 
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lod  to  soinp  cxcosscs  and  afTetitations,  but  was  on  the  wliolo 

a  valuable  ini|mlsi>  Inward  many  j^ood  lliinss.  'Plic  fonr 
vohnncis  of  Tlic  Dial  contain  a  lasting  memorial  of  that  im- 

portant sped-tinio  of  thought. 
Mr.  Emerson's  A'ssays  were  collect P(l  and  published  in 

two  voluiiK^s  in  1841  and  1844,  and  his  I'nems  in  1846.  Ilis 
niisccUaneous  addresses  remained  uncollected  till  1840,  in 
the  tr.  S.,  thougli  thev  had  been  reprinted  collectively  in 
England  in  1844.  Visiting  the  mother  country  in  1847,  Mr. 

Emerson  found  awaiting  him  a  lai'ge  circle  of  adndrers, 
whose  allegiance  he  always  retained.  In  18.50  he  published 
Representative.  31en,  given  previously  as  a  ccmrse  of  lectures 
in  Boston.  In  tH.^a  ho  took  part  in  prei)aring  the  memoirs 
of  Margaret  Fuller  Ossoli.  His  Etigli-th  Trails  apjiean'd  in 
18.56,  Tlie  Condurt  of  Life  in  1800,  and  3Iay-Day  and  other 
Poems,  and  Soeiety  and  SolHnde  in  186It. 

Though  Mr.  Enun-son  is  often  assigned  to  the  class  of 
metaphysicians  or  "philosophers,"  yet  the  actual  traits  of 
his  intellect  clearly  rank  him  rather  among  poets  or  literary 
men.  All  his  methods  were  literary  rather  than  .scientific, 
although  he  won  some  of  his  warmest  admirers  among  scien- 

tific men,  as  in  the  case  of  Prof.  Tyndall.  His  statements 
are  sometimes  subtle,  sometimes  profound,  sometimes  noble 
and  heroic,  but  scarcely  ever  systematic.  He  rested  in  his 
intuitions,  rarely  attempted  even  the  rudiments  of  method, 

but  constantly  recognized,  in  his  own  words,  "  the  oi]po- 
site  negations  between  which,  as  with  conLs,  our  being  is 

swung." In  viewing  Mr.  Emerson  simply  as  a  literary  artist,  tlie 
reader  must  still  complain  of  this  tantalizing  tragmentari- 
ness,  this  disregard  of  all  the  unities,  this  structural  defect. 
Even  in  his  poems  his  genhis  is  like  an  teolian  haq)  that 
now  gives,  now  willfully  withholds,  its  music  ;  while  some  of 
his  essays  seem  merely  accidental  collections  of  loose  leaves 
from  a  note-book.  Yet  as  one  makes  this  criticism,  one  is 
shamed  into  silence  by  remembering  many  a  passage  of  jirose 
and  verse  so  majestic  in  thought  and  rhythm,  of  quality  so 
rare  and  utterance  so  delicious,  as  to  form  a  permanent  ad- 

dition to  the  highest  literature  of  the  human  race. 
Mr.  Emerson  wrote  in  1844  that  all  the  books  read  in  the 

U.  S.  were  European,  that  "  we  are  sent  to  a  feudal  school 
to  learn  democracy";  and  deman<le<l  that  his  fellow-country- 

men should  advance  out  of  all  hearing  of  others'  censures, 
out  of  all  regrets  of  their  own,  into  a  new  and  more  excel- 

lent social  state.  More  than  any  previous  literary  man,  he 
set  the  example  of  ignoring  European  traditions,  methods, 
and  literary  properties  wherever  these  could  be  better  super- 

seded by  home  products.  He  drew  his  habitual  illustrations 
from  the  soeiety  and  manners  of  the  U.  S.,  and  was  more 
ready  to  write  of  the  pine  woods  and  the  humble-bee  than 
of  the  nightingale  and  asphodel.  It  seems  hardly  credible 
that  this  should  have  been  ridiculed  by  the  critics  as  "  a 
foolish  affectation  of  the  familiar";  but  the  fact  of  the 
ridicule  shows  the  need  of  the  innovation.  If  that  state  of 
things  has  now  passed  by,  and  if  the  literature  of  the  U.  S. 
is  no  longer  provincial,  it  is  to  Mr.  Emerson  that  it  is  most 
indebted. 

It  is  well  known  that  his  position  on  religious  questions 
was  that  of  a  philosophical  radical,  and  that  he  became  en- 

tirely detached  from  the  church  organizations  of  the  time. 
He  took  this  position,  once  for  all.  in  a  sentence  which  at- 

tracted much  attenticm  in  his  Dirinify  Hall  Address :  "The 
assumption  that  the  age  of  inspiration  is  past,  that  the  Bible 
is  closed,  the  fear  of  degrading  the  character  of  .Jesus  bv 
representing  him  as  a  man,  indicate  with  sufficient  clearness 

the  falsehood  of  our  theology."  His  precise  attitude  as  to 
the  conception  of  a  Deity  and  the  belief  in  personal  immor- 

tality might  be  harder  to  define.  He  declares  eloquently, 
however,  in  one  of  his  orations,  that  "  there  is  a  sublime  and 
friendly  Destiny  by  which  the  human  race  is  guided — the 
race  never  dying,  the  individual  never  spared — to  results 
affecting  masses  and  ages." 

Thougli  Mr.  Emerson  was,  like  Goethe,  a  prophet  of  Self- 
Culture,  he  never  held  himself  aloof,  like  Goethe,  from  the 
immediate  public  agitations  of  his  time,  but  always  prac- 

tically recognized  the  truth  of  his  own  formula,  "To-day  is 
a  king  in  disguise."  He  always  lent  his  voice  in  lielialf"  of 
any  momentous  public  interest.  He  was  .always  frankly 
identified  with  the  anti-slavery  movement,  and.  though 
averse  to  extemporaneous  speech,  and  ill  at  ease  in  that 
form  of  service,  he  often  took  part  in  the  meetings  of  the 
abolitionists.  In  1844  he  gave  an  elaborate  and  remarkable 
address  on  the  aiiniversarv  of  emancipation  in  the  Hritish 
West  Indies.     He  signed,  with  his  wife,  the  call  for  the  first 

National  Woman's  Rights  Convention  in  IS.TO.  He  wa.s  a 
vice-president  of  t;he  Free  Heligious  Associatiim,  and  sev- 

eral times  addressed  its  eonvc^ntions.  He  was  also  an  over- 
.seer  of  Harvard  University,  and  received  from  that  institu- 

tion the  degree  of  doctor  of  laws  in  1866.  He  was  a  member 
of  the  American  Academy  of  Arts  and  Sciences,  of  the  Amer- 

ican Philosophical  .Society,  and  of  the  Massachusetts  His- 
torical Society. 

Mr.  Emerson  was  twice  married — in  1829,  to  Ellen  Louisa 
Tucker,  of  Concord,  N.  H.,  who  died  in  1831 ;  and  in  ISli.'i, 
to  Lidian  Jackson,  of  Plymouth.  He  had  three  children, 
two  daughters  and  one  son.  The  son.  Edward  Waldo,  grad- 

uated at  Harvard  College  in  1866.  and  afterward  pursued 
the  study  of  medicine.  Hal])!!  Waldo  Emerson  died  at  Con- 

cord. Apr.  37,  1883.  See  his  authorized  Life  by  .1.  Elliot 
Cabot  (3  vols.,  1887);  also  biographies  by  U.  \V.  Holmes, 
George  W.  Cooke,  Richard  Garnett,  and  Alexander  Ireland ; 

Conway's  Uviersim  Abroad  and  at  Home  ;  The  Geitiiis  and 
Character  of  Emerson,  edited  by  F.  B.  Sanborn;  E.  B.  Em- 

erson, Emerson  in  Concord ;  D.  G.  Haskins,  Etiterson's  Ma- 
ternal Ancestors  ;  Correspondence  between  Cartyle  and  Em- 
erson, edited  by  C.  E.  Norton.  T.  W.  Higgisson. 

Eniertoii,  Eimikaim  ;  profes.sor  of  history ;  b.  Feb.  18, 1851, 
at  Salem,  Mass. ;  educated  at  the  public  schools,  and  graduated 
at  Harvard  College  in  1871.  He  spent  two  years  in  journal- 

ism and  the  study  of  law,  and  was  in  Europe  1873-76,  spend- 
ing two  years  at  the  universities  of  Berlin  and  Leipzig,  from 

the  latter  of  which  he  received  (1876)  the  degree  Ph.  D.  In 
1876  he  became  instructor  in  History  at  Han'ard,  and  in 
1882  received  the  appointment  of  Professor  of  Ecclesiastical 
History.  He  has  published  Synopsis  of  the  History  of  C<m- 
tinental  Eiirope  ;  The  Study  of  Chiirch  History ;  Sir  Will- 

iam Temple  vnd  die  tripleallianz  vom  jahre  1GG8;  7'he 
Practical  Method  in  Higher  Historical  histruction  (in 
Methods  of  Teaching  History,  ed.  by  G.  Stanley  Hall,  2d 
ed.  188.5) ;  An  Jntroductio7i  to  the  Study  of  Mediaeval  His- 

tory (1888-93). 

Emery  [from  Pr.  imeri  <  O.  Fr.  esmeril  <  Lat.  *smiri'- lis.  from  Gr.  aiupis.  a/ifipts.  a  polishing  powder] :  one  of  the 
hardest  minerals  known,  ranking  next  to  the  diamond  in  its 
power  of  cutting  or  abrading  hard  substances.  It  is  a  va- 

riety of  the  species  corundum  or  sapphire,  of  a  dark  red- 
dish-brown, black,  or  gray  color,  and  consists  of  nearly  pure 

alumina  and  oxide  of  iron.  Sapphire  contains  97^  per  cent, 
of  alumina,  and  corundum  about  92  per  cent.  The  percent- 

age in  emery  ranges  from  60  to  78,  with  25  to  3.5  per  cent, 
of  oxide  of  iron,  and  a  few  per  cent,  of  silica  and  of  water. 
Emery  is  found  In  large  masses,  and  much  resembles 
fine-grained  iron  ore.  for  wliich  it  has  often  been  mis- 

taken. It  is  obtained  chiefly  from  Asia  Minor  and  the 
island  of  Naxos  in  the  Grecian  Archipelago.  The  chief 
supply  of  foreign  emery  in  the  U.  S.  comes  from  Turkey, 
about  70  miles  from  the  port  of  Smyrna,  where  it  costs 
about  .$22  per  ton.  It  has  also  been  found  at  Chester, 
Mass.,  where  it  was  at  one  time  mined.  A  better  qual- 

ity of  stone,  properly  called  corundum,  but  serving  the 
same  economic  purijoses  as  emery,  has  been  found  in 
Georgia  and  the  Carolinas,  and  an  important  industry  has 
sprung  up  in  Rabuii  Co..  Ga.,  and  Macon  co..  N.  C.  The 
production  in  1890  was  1.970  tons,  valued  at  .^89.395.  In 
the  same  year  imports  of  crude  rock  amounted  to  3.867  tons, 
valued  at  $97,939,  and  crushed  rock  to  534,968  pounds,  valued 
at  1(20.382. 
Emery  is  scarcely  inferior  to  the  sapphire  or  ruby  in 

hardness,  and  it  will  not  only  cut  the  hardest  steel  or 
chilled  castings,  but  will  wear  away  quartz,  agate,  topaz, 
and  other  gems,  being  for  the  last-named  purpose  the 
chief  reliance  of  the  lapidary.  It  was  used  by  the  ancients 
for  cutting  gems.  Dioscorides  mentions  it  under  the  name 
of  sinyris  as  the  stone  with  which  engraved  gems  are  pol- 

ished ;  and  there  is  even  a  rabbinical  tradition  which  indi- 
cates that  the  "smyris"  was  used  for  gem-engraving  in the  time  of  Moses.  How  far  it  was  known  and  used  in 

prehistoric  times  must  be  left  to  conjecture,  but  the  many 
neatly  cut  and  polished  stone  implements  and  ornaments 
indicate  the  use  of  a  material  not  less  hard  than  emery. 
Theojihrastns  mentions  whetstones  made  of  the  mineral 
nseil  to  engrave  gems,  and  mentions  Armenia  as  furnishing 
the  best  kind.  Kaxian  wlietstones  are  also  mentioned  Ijy 
ancient  authors,  and  Pliny  speaks  of  polishing  marble 
statues  and  filing  down  gems.  The  backs  of  antique  in- 
tagli  have  deep  furrows  upon  them,  indicating  that  they 
were  Jiled  into  shape  liy  rubbing  with   an   emery-stone.     It 
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is  thus  probable  tliat  the  massive  emery  was  extensively 
used  as  a  tool,  ami  that  it  was  em|iloyeil  for  tlie  sculpture 
of  hard  rocks,  not  ouly  by  the  liomaiis,  but  by  the  aucieiit 

Egyptians. 
It  is  now  used  in  the  arts  in  a  pulverized  form,  being  ob- 

tained in  grains  or  in  powders  of  various  degrees  of  fineness 

by  crusliing  and  sitting  or  by  elutriation.  'I'he  lumps,  as 
they  co?ne  from  the  mine,  are  brolcen  in  a  breaker  or 
under  stamps,  and  the  fragments  are  silted  through  sieves 
or  wire-cloth  having  from  sixty  to  ninety  wires  to  the 
inch,  by  which  the  grades  of  the  emery  are  determined. 
Thus  a  sieve  of  sixty  wires  to  the  inch  gives  a  No.  60  grade. 

The  numbers  range  as  higli  as  130,  or  "  tlour  emery."  These 
higher  numbers  are  obtained  by  washing,  or  by  collecting 

the  fine  dust  which  floats  in  the'  air  of  the  crushing-rooms and  settles  on  the  beams  and  shelves. 
There  is  considerable  difference  in  the  effective  aVirasive 

power  of  commercial  emery  from  different  localities.  It 
varies  according  to  the  composition,  the  state  of  aggrega- 

tion, and  the  purity.  The  better  qualities  of  crystalline 
corundum  are  believed  to  be  superior  to  emery  in  abrasive 
powers,  and  powdered  saj^phire  to  be  superior  to  corundum, 
although  the  experiments  which  are  cited  in  support  of  this 
view  are  by  no  means  as  complete  and  conclusive  as  they 
should  be. 
The  methods  of  application  are  various.  Lapidaries 

sprinkle  it  with  water  or  oil  on  their  lead-wheels.  Mixed 
with  glue  or  other  adhesive  substances,  it  is  spread  in  a 
thin  layer  upon  wood,  leather,  paper,  or  cloth,  or  it  is 
molded  into  solid  blocks  or  wheels.  It  is  in  the  latter  form, 

known  as  "  solid  emery-wheels,"  that  the  mineral  has  the 
widest  application  and  its  greatest  utility. 

Emery-u'/wels. — Solid  wheels,  consisting  of  a  mixture  of 
powdered  emery  with  sliellac,  or  other  substances  of  similar 
character,  fused  and  rolled  upon  a  stick,  appear  to  have 
originated  with  the  lapidaries  of  India.  Small  wheels  of 
a  few  inches  only  in  diameter  have  been  in  common  use  for 
many  years,  especially  by  dentists  for  shaping  hard  porce- 

lain teeth,  but  they  are  now  made  by  improved  methods 
from  1  to  36  inches  in  diameter,  and  from  ̂   of  an  incli  to  4 
inches  in  thickness.  When  carefully  mounted  upon  a  man- 

drel and  run  at  a  high  speed,  the  abrading  power  of  such 
wheels  is  wonderful.  They  will  instantly  take  the  teeth  off 
the  hardest  file  and  reduce  it  to  a  plane,  smooth  surface,  or 
will  cut  away  parts  of  chilled  castings  that  a  file  will  not 
touch.  Such  wheels  are  shaping-tools  of  the  first  order, 
as  far  exceeding  files  in  efficacy  as  the  emery  exceeds  steel 
in  hardness,  and  as  the  velocity  of  a  wheel  exceeds  the 
velocity  of  a  file  upon  the  work.  A  file  in  the  hands  of  an 
expert  workman  moves,  say,  60  feet  in  a  minute,  but  the 
proper  velocity  of  an  emery-wheel  at  its  cutting  surface  is 
5,500  feet  in  a  minute.     t!oruudum  is  also  used  for  wheels. 

The  rapidity  of  aljrasiou  depends  not  only  on  the  veloc- 
ity of  movement,  but  upon  the  size  of  the  grains  of  emery. 

For  very  lieavy  work,  such  as  taking  the  rough  edges  off 
castings,  very  coarse  emeiy  is  used,  while  the  fuier  sorts 
are  made  into  wheels  for  fine  griniling  and  surface-work  on 
brass  or  steel.  The  following  table  shows  approximately 
the  cuts  of  emery  as  compared  with  files.  The  numbers 
represent  the  standard  grades  of  emery : 

8-10  represents  the  cut  of  a  wood  rasp. 
16-20     rough  file. 
24-30     middle-eut  flle. 
36-40  "  "  "  bastard  file. 
46-80  "  "  '■  second-cut  file. 
70-80     smooth  file. 
90-100            superfine  file. 

l'.M-flour  emery      ■•  "  dead-smooth  file. 

In  using  emery-wheels  care  must  be  taken  to  maintain 
the  proper  speed,  and  not  to  press  the  work  too  strongly 
against  the  surface.  If  too  much  pressure  is  used,  the 
wheels  will  not  cut  so  fast,  and  are  liable  to  wear  away  un- 

equally and  to  get  out  of  true.  A  rest  should  always  be 
used  to  support  the  work  and  prevent  it  from  vibrating 
upon  the  wheel.  The  bearings  should  be  kept  in  good 
order  and  well  lubricated.  t 

Good  emery-wheels  are  uniform  in  texture.  The  ma- 
terial with  which  the  emery  is  combined  must  have  gi-cat 

cohesive  strength  to  resist  tlie  tendency  of  the  wheels  to  fly 
asunder  when  rcv(,)lving  at  high  speed,  and  to  retain  the 
grains  of  emery  firudy.  and  yet  wear  away  evenly,  leaving 
the  cutting  angles  exposed,  and  not  glaze  or  "  gum  up."  It 
must  not  soften  or  melt  under  t)ie  heat  generated  by  the 
friction  in  cutting  the  work,  and  must  be  free  from  nox- 

ious qualities.     As  such  wheels  are  run  at  high  velocities. 

they  require  to  be  very  carefully  and  exactly  hung,  and  to 
be  kejit  pc^rfectly  true,  so  ;is  to  prevent  vibration.s.  They 

should  not  "  wedge  "  upon  tlie  mandrel,  or  even  fit  it  clo.sely, 
for  expansion  by  heat  niiglit  burst  the  wheel,  and  the 
flanges  at  the  side  should  not  be  too  strongly  screwed  up. 
A  wheel  36  inches  in  diauujter  may  have  600  revolutions 
per  minute,  and  one  of  12  inches  1,800  revolutions.  Al- 

though the  emery  is  .so  extremely  hard,  diamonds  will  cut 
the  wheels,  and  this  gem  in  its  crude  or  rough  form  is  used 
as  a  tool  to  turn  them  tnie  or  to  cut  their  fac(>s  int<i  any 
desired  form.    See  Corundum.  William  P.  Blake. 

Revised  by  G.  K.  Gilbebt. 

EiiU'tic  [from  Gr.  4ixeTtK6s.  causing  vomiting,  deriv.  of 
iliffiv.  vomit] :  a  medicine  capable  of  causing  the  stomach 
to  contract  and  discharge  its  contents  through  the  oesophar 
gus.  Emetics  are  of  two  classes :  (1)  those  which  directly 
irritate  the  stomach  and  produce  emesis,  and  (2)  those 
which  act  on  the  nerve-centers  with  like  result.  Of  the 
former,  mustard  and  alum  are  examples ;  of  the  latter,  ipe- 

cac and  tartar  emetic.  Emetics  are  useful  to  remove  irri- 

tating food  or  poisons  from  the  stomach,  to  cause  dislodge- 
ment  of  foreign  bodies  or  croupous  membrane  from  tlie  air- 
passages,  and  as  a  revulsant.  The  mechanical  emetics  are 
always  safer  than  those  acting  on  the  nervous  system. 

WiLLiAJi  Peppeb. 

Emeu :  See  Emu. 

Eliiigration  [from  Lat.  emigra'tio.  deriv.  of  emirjra're, 
e,  out  -I-  Migra're.  migrate]:  the  transference  of  permanent 
abode  from  one  country  to  another.  Kemoval  into  a  coun- 

try is  specifically  designated  as  immif/rafion ;  it  of  course 
presupposes  emigration.     See  Cbusades,  Exodus,  and  Mi- 
GBATION. 

Whatever  view  is  taken  of  the  origin  of  mankind,  it  is 
evident  that  the  earth  must  have  been  almost  wholly  peo-  ■ 
pled  by  numerous  emigrations.  The  story  of  the  wander- 

ings of  tribes  and  races  constitutes  the  chief  part  of  the 
traditions  of  the  nations  of  antiquity.  A  complete  record 
of  emigration  would  amount  to  a  s)Tiopsis  of  the  early  his- 

tory of  almost  every  considerable  nation  of  ancient  and 
modern  times.  The  movements  of  the  Aryan  and  Semitic 
races  took  place  on  a  large  scale,  leaving  everywhere  their 
traces  in  languages,  customs,  and  religions.  Among  the 
first  of  recorded  emigrations,  though  of  doubtful  date,  was 
that  led  by  the  Hyksos  or  Shepherd  Kings,  proceeding  from 
Arabia  or  Phcenicia,  and  gradually  overrunning  Egypt,  then 
a  seat  of  civilization.  In  the  book  of  Exodus  there  is  an  ac- 

count of  the  emigration  of  the  children  of  Israel,  given  with 
great  fullness  of  detail.  One  of  the  earliest  of  the  long 
series  of  incursions  of  the  uncivilized  tribes  of  Asia  was  the 
great  invasion  of  Cimmerians  and  Scythians  (650  B.  c), 
which  even  threatened  Egypt,  but  was  turned  back  by 
Cyaxares,  the  founder  of  the  kingdom  of  the  Medes. 

The  Greeks,  boasting  their  own  origin  from  the  sacred 
soil  of  Hellas,  were  pre-eminent  among  the  ancients  for 
encouraging  systematic  emigration.  They  planted  their 
colonies  far  and  wide  along  the  Central  Sea.  and  founded 
great  cities  not  only  throughout  the  Grecian  Archipelago, 
but  in  Sicily,  Italy,  and  Asia  Minor,  and  even  on  Gallic 
shores,  on  tlie  Iberian  Peninsula,  and  on  the  African  coast. 
The  Romans,  accepting  mythical  traditions  as  eagerly  as 
the  Greeks,  found  tlieir  own  origin  in  an  emigration  from 
ruined  Troy.  But  the  policy  of  Rome,  unlike  that;  of 
Greece,  fostered  no  rival  colonies,  and  the  ernigrations 
which  marked  the  rise  of  her  power  were  principally  the 
flight  or  transportation  into  slavery  of  the  inhabitants  of 
cities  and  provinces  that  yielded  to  her  sway.  The  forced 

emigration  of  the  slaves  "and  captives  of  conquests  reaches 
vast  proportions  in  ancient  annals.  It  was.  however,  after 

the  empire  of  Rome  had  reached  its  culmination  that  the 

great  movement  of  barbarian  nations  began,  wliieh  is  with- 
out parallel  in  the  historv  of  emigrations.  A  brief  sketch 

of  this  movement,  which '  continued  through  several  cen- 
turies, can  merely  give  prominent  dates  and  names.  The 

multitudes  of  those  barbarian  hosts  can  not  be  estimated; 

they  have  furnished  the  poet  with  his  most  appropriate 
coriiparison  for  the  countless  legions  which  issued  from  the 

nether  abyss  at  Satan's  command. The  southward  emigration  of  the  Goths  from  Gothland, 
or  Northern  Sweden,  began  A.  D.  200:  their  first  pressure 
in  the  empire  was  felt  on  the  N.  of  the  Euxine,  and  they 
soon  crossed  the  Danube.  By  the  middle  of  the  century 
they  had  overwhelmed  Greece.  Jleanwhile  the  Franks  and 
Alemanni  moved  down  in  vast  hordes  from  Western  Eu- 
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rope,  the  former  ernssiiiK  the  Rliiiie  ami  the  liitU^r  pouring 
throiifjh  tlie  lihielian  Alps.  These  iiioiirsioiis  were  cheeked 
by  the  victories  of  Claudian,  Aurelian,  and  Prohus  (370- 
383),  but  the  Uoths  established  themselves  during  the  fol- 

lowing century  on  the  borders  of  the  Kuxine,  and  spread 

through  Thrace  toward  Italy.  Between  '47t'>  and  410  was the  climax  of  the  movement  of  Northern  races.  The  Huns, 
a  nation  of  Tartar  origin,  coming  down  from  the  Ural 
Mountains  aiul  the  table-lands  of  Silieria  undiu-  Balamir, 
e.stablislied  an  empire  at  the  expense  of  the  Uoths,  whom 
they  drove  out  of  the  countries  ><.  of  the  Danube ;  the  latter, 
soon  afterward  marshaled  undiM-  Alaric.  after  ravaging 
Greece,  descendi^d  upon  Home,  elTeeting  its  cu[)ture  A.  D. 
410.  During  the  same  period  the  Vandals  from  between 
the  Elbe  and  the  Vistula,  with  the  Sueves  and  Kurgun- 
dians  of  kindred  origin,  and  the  ,\lans  from  the  Caucasus, 
swept  through  Italy,  auil,  thence  witlidrawing,  through 
Southern  France  into  Spain  :  the  IJurgundians  alone  stop- 
))ing  in  the  valleys  of  the  Vosges,  the  rest,  pressed  by  the 
Goths  who  followed  them,  finally  reaching  Andalusia.  In 
43i)  Moorish  tribes  from  the  bas(!  of  Mt.  Atlas  were  ravag- 

ing Northern  Africa;  in  4:W»  the  Vandals  and  Alans  from 
Spain,  under  Genseric,  following  in  the  path  of  tlie  Moors, 
extended  the  kingdom  of  the  Vandals  over  the  southern 
shore  of  the  Mediterranean,  and  then  crossing  into  Italy, 
captured  and  sacked  Rome  in  4.5.5.  During  the  rise  of  the 
Vandal  kingdom  the  Huns  under  Attila  (485-^50)  swept 
down  on  the  western  provinces,  and  made  an  irruption  into 
Gaul,  but  being  defeated  at  Chalons  in  451  they  afterward 

withdrew  to  the  E.  of  the  Carpathian  range.  After  Attila's death  (453)  the  hulk  of  the  remaining  Huns  retired  to  the 
sliores  of  the  Volga.  During  the  .same  period  the  Saxons 
from  between  the  Baltic  ancl  the  Elbe,  with  the  Angles  to  the 
N.  of  them,  and  the  Jutes  of  Jutland,  became  dissatisfied 
with  their  homes,  and  in  44!)  descended  on  the  coasts  of 
Great  Britain,  establishing  themselves  on  the  island. 

Before  the  year  470  the  Slavi  had  overrun  what  are  now 
Prussia,  Poland,  and  Russia:  about  the  middle  of  the  sixth 

century  this  Slavic  territory — and  in  fact  the  whole  region 
from  Franconia  to  the  Caucasus,  from  Moscow  to  the  Dan- 

ube— was  taken  possession  of  by  the  Avars,  a  Tartar  tribe. 
They  unsuccessfully  besieged  Constantinople.  Thencefor- 

ward, and  indeed  until  the  thirteenth  century,  the  Byzan- 
tine empire  was  a  bulwark  against  the  Asiatic  races,  and 

prevented  their  penetrating  Europe  except  by  paths  N.  of 
the  Eusine  or  S.  of  the  Mediterranean.  Starting  from  Ara- 

bian deserts  in  633,  the  tide  of  .Saracenic  invasion  roUed 
over  the  Levant  and  Northern  Africa,  entering  Spain  in 
711,  and  was  checked  on  the  Loire  by  Charles  Martel  in 
732.  The  Saracens  spread  from  the  Indus  to  the  Atlantic, 
from  the  Pyrenees  to  the  African  desert,  from  the  Caspian 
to  the  Red  Sea.  They  invaded  Sicily  in  826,  and  held  that 
island  265  years.  The  date  of  their  conquest  of  India  is 
1004.  Witliin  the  century  when  Europe  was  saved  from 
the  sword  of  the  Saracen  by  the  valor  of  Charles  Martel. 
the  victories  of  Charlemagne  and  his  lieutenants  (791-798) 
dislodged  the  Avars,  and  they  withdrew  to  the  eastward 
The  Bulgarians,  partly  of  Tartar  extraction,  entered  on  a 
portion  of  the  deserted  territory.  The  Magyars,  a  Finnish 
tribe  from  the  Ural,  about  the  year  855  united  with  the  van- 

quished Avars,  and  spread  in  camps  of  1,000,000  men  over 
tne  Daoian  plain.  A  century  later  Otho  defeated  their  de- 

scendants, and  they  afterward  settled  on  the  Danube. 
The  Danish  vikings  in  852  effected  a  permanent  settle- 

ment in  Russia,  but  not  till  980  did  they  become  affiliated 
with  the  native  Russians  and  Sarmatians.  The  incursions 
of  Danes  on  the  British  coasts  began  early  in  the  ninth 

century ;  in  1016  Canute's  kingdom  included  Denmark, 
Norway,  and  England.  The  Danish  and  Norwegian  vikings 
that  were  afterward  called  Normans  i-avaged  the  French 
coasts  during  this  period,  and  settled  in  great  numbers  in 
Normandy  in  912 ;  they  effected  the  conquest  of  England 
in  1066,  and  by  1072  had  overrun  Sicily  and  Southern  Italy. 

From  the  ninth  to  the  eleventh  century  the  Tartars  rav- 
aged Cliina.  In  10.50  the  U/.zi  and  Cumani,  of  Tartar  ex- 

traction, overran  all  Southern  Russia  ;  they  kept  possession 

for  170  years.  From  1216  to  13.50  the"  Mongols  under Gengliis  Rlian,  starting  from  the  frontiers  of  China,  created 
an  empire,  at  a  cost  of  14,000,000  men  slain  by  the  sword, 
that  extended  from  the  Pacific  to  the  Adriatic  and  the 
Baltic,  overrunning  all  Southern  Asia  and  Eastern  Europe. 
The  Mongols  were  probably  allied  to  the  Huns.  After  their 
victory  on  the  Kalka  in  1334,  they  held  Russia  subject  for 
two  and  a  half  cent  urics.    In  tlie  latter  half  of  the  thirteenth 

century,  after  the  withdrawal  of  the  ,Moiigols  from  Hungary, 
its  king  invited  immigration,  and  obtained  many  Italian, 
Flemish,  and  Saxon  settlers.  The  em|)ire  of  Tamerlane 
(1303-1405)  again  s[)read  the  Mong<jlian  jiower  over  all 
Southern  Asia;  the  conquest  of  Hindustan  was  effected  in 
1399,  and  Delhi  afterward  became  the  capital  of  the  Great 
Mogul. 

'J'he  crusiules  (1095,  1147,  1189,  1203,  1217,  1227,  1248, 
1270),  though  involving  great  emigrations,  created  no  per- manent stiites. 

The  Ottomans  liad  partially  established  themselves  in 
Europe  in  13.56  ;  liy  1460  they  had  overrun  Turkey.  In 
1550  the  Turkish  jiower  was  at  its  zenith,  reaching  from  the 
Tigris  to  the  Carpathian  chain,  from  tlie  snows  of  the  Cau- 

casus to  the  deserts  f)f  Abyssinia.  The  exjiulsion  of  the  Mo- 
hammedans from  Western  Europe  was  an  affair  of  centuries. 

They  were  driven  out  of  Sicilv  in  1091;  Valencia,  1238; 

Portugal,  1252;  Granada,  1492." From  1552  to  1577  the  Russians  pushed  their  conquests 
over  the  Mongolian  races  through  two  continents,  and, 
crossing  the  Pacific  to  a  third,  effected  settlements  in  North 
America,  which  in  1794  were  estimated  as  containing  .50.000 
souls.  The  measures  which  culminated  in  the  Revocation 

of  the  Edict  of  Nantes  (1685)  caused  the  Huguenot  emigra- 
tion from  France,  which  numbered  from  2.50,000  to  300,000 

souls  ;  Sismondi  assigns  even  a  higher  figure.  In  1739  India 
was  subjected  to  a  terrible  invasion  by  the  Persians ;  in 
1765  the  British  conquest  followed,  and  after  it  came  a 
steady  flow  of  Englishmen.  The  French  emigration  conse- 

quent on  the  revolution  of  1790  consisted  of  noble  families, 
and  was  excepticmal  in  this  characteristic.  The  czars,  be- 

ginning with  Peter  the  Great,  have  made  notalde  and  suc- 
cessful efforts  in  inducing  foreigners  to  form  colonies  within 

their  domain  ;  and  the  last  important  movement  of  emigra- 

tion within  Europe  was  after  Napoleon's  wars,  when  Russia, by  liberal  offers,  obtained  250,000  settlers,  pirincipally  from 
her  Western  neighbors.  In  the  Franco-German  war  (1870) 
102,000  Germans  were  expelled  from  France,  and  after  the 
war  there  was  a  large  movement  of  the  French  population 
from  Alsace  and  Lorraine,  and  subsequently  an  emigration 
thither  from  Germany. 

There  are  evidences  of  extensive  movements  among  the 

native  populations  of  America  before  the  advent  of  Colum- 
bus. The  Esquimaux — or,  as  they  call  themselves,  the 

Inuit — inhabiting  the  northern  and  northwestern  coasts  of 
America,  are  of  a  race  found  at  the  N.  in  the  eastern  hemi- 

sphere. The  North  American  tribes  of  the  interior  were 
nomadic,  but  have  left  few  definite  records  of  their  wander- 

ings ;  the  mound-builders  spread  all  over  the  valley  of  the 
Mississippi  and  its  tributaries,  but  did  not  reach  the  At- 

lantic coast,  and  the  dates  of  their  progress  and  extinction 
are  alike  unknown.  The  Shawanese  within  historic  times 
moved  down  from  the  Northern  Alleghanies  along  their 
western  slope,  and  penetrated  nearly  to  the  Gulf  of  Slexico. 
There  are  records  of  many  of  the  gi-eat  movements  of  the 
races  in  the  southern  portion  of  North  America.  Torque- 
niada,  among  earlier,  and  Clavigero,  among  later  historians, 
have  shown  that  the  Toltecs,  who  during  104  years  were 
advancing  into  Mexico  from  a  region  to  the  N.  W.  of  it, 
founded  the  kingdom  of  Toltecan  in  the  latter  part  of  the 
sixth  century.  A  famine  nearly  destroyed  this  nation  in 
1052  :  it  was  replaced  in  the  next  century  by  the  less-civil- 

ized Chichimecas.  and  in  the  century  following  by  other 
races  fi-om  the  N.  and  N.  W..  including  the  Aztecs  or  Mexi- 

cans from  California.  During  the  supremacy  of  the  Toltecs 
in  Mexico  their  fifth  king  invaded  Guatemala,  and  there 
established  a  dynasty  of  Toltec  sovereigns,  of  whom  the 
eighteenth  wasreigning  wdien  the  Spaniards  arrived.  In 
South  America  the  Toupis  emigrated  from  the  northern 
borders  of  the  Amazon,  spread  to  the  Caribbean  Sea  and 
most  of  its  islands,  and  advanced  southerly  along  the  At- 

lantic coast  to  S.  lat.  32",  penetrating  inland  to  the  head- waters of  the  Rio  de  la  Plata ;  through  all  this  vast  region 
one  -native  language  was  spoken.  The  origin  of  the  race 
that  entered  Peru  and%built  the  monuments  around  Lake 
Titicaca  is  unknown. 

With  the  progress  of  civilization  the  large  movements  of 
population  en  niKuse  have  been  lessened,  but  the  aggregate 
movement  of  individuals  greatly  increased.  Large  numbers 
of  Europeans,  in  particular,  have  moved  to  other  parts  of 
the  world,  either  in  organized  bodies  to  found  states  of  their 
own — colonization — or  to  become  citizens  of  states  already 
established — immigration.  Of  the  aggregate  amount  of 
such  colonization  or  immigration  it  is  hard  to  obtain  full 
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statistics.  For  tlie  U.  S.  the  facts  ni-c  more  iiccessiljle,  aiid 
will  bo  presented,  together  with  the  discussion  of  the  social 
problems  to  which  they  give  rise,  under  the  heading  Immi- 
oRATioN  (q.  v.).    See  also  Colony  and  Lidehia. 

Revised  by  A.  T.  Hadley. 
Emiirrfis  [Fr.,  emigrants] :  in  a  special  sense,  those  who 

fled  from  France  during  the  lievolution.  The  movement 
licgan  a  few  days  after  the  storming  of  the  Bastih',  July  14, 
178'J,  when  the  Prince  of  t'onde  and  many  of  the  nobles, 
alarmed  at  the  course  events  were  taking,  emigrated  to  the 
Netherlands  and  Germany ;  it  was  renewed  on  a  hvrger 
scale  in  October  of  that  year,  after  the  violence  of  the  mob 
had  caused  the  removal  of  the  royal  family  from  Versailles 
to  Paris  and  made  tliem  virtual  prisoners  at  the  Tuileries ; 
and  when  the  constitution  of  1791  was  adoi>ted,  with  its 
subversion  of  the  ecclesiastical  system  and  destruction  of 
the  privileges  of  the  nobility,  the  numlier  of  fugitives  greatly 
increased.  The  effect  of  tliis  course  upon  the  Kevolution 

was  very  important.  It  deprived  F'rance  of  a  conservative element  at  a  time  when  such  an  element  was  most  needed  ; 

it  exposed  the  king's  party  at  home  to  the  suspicion  of 
[ilotting  with  their  absent  friends ;  and,  above  all,  by  the 
intrigues  of  the  emigres  with  the  powers  hostile  to  the 
Revolution  for  the  restoration  of  the  old  rftiiine  the  mob 
was  driven  to  its  worst  excesses.  Their  headquarters  wen.^ 
at  Coblentz,  where,  through  their  efforts,  an  army  of  80,000 
men  was  collected  under  the  Duke  of  Brunswick.  It  was 
with  the  design  of  joining  the  forces  of  the  emigres  that  the 
king  made  his  foolish  and  disastrous  attempt  at  flight  on 

the  night  of  June  20,  1791.  Under  the  Prince  of  C'onde 
they  followed  the  Prussian  array  into  Champagne,  with  the 
result  of  bringing  upon  tliem  the  charge  of  high  treason  by 
the  French  Government,  which  passed  against  them  and 
their  sympathizers  a  series  of  most  stringent  laws,  confiscat- 

ing their  lands,  proclaiming  the  death  penalty  upon  all  who 
should  communicate  with  or  aid  them,  and  placing  30,000 
names  on  the  list  of  perpetual  exiles.  After  the  failure  to 
land  at  Quiberon  in  1795,  they  gave  up  the  hope  of  entering 
France  by  force,  and  many  sought  permission  from  the 
Directory  to  return.  Under  the  general  amnesty  granted 
by  the  First  Consul  they  returned  in  great  numbers;  but, 
though  treated  with  honor,  they  could  not  by  the  terms  of 
the  charter  of  1814  regain  either  their  estates  or  their  privi- 

leges. Yet  during  the  reactionary  reigns  of  Louis  XVIII. 
and  Charles  X.  the  Ultras  persistently  agitated  for  their 

reinstatement;  and  indemnification,  and  Villele's  ministry  in 
1825  brought  about  the  granting  of  an  annual  compensation 
of  30,000,000  f  r.  for  the  loss  of  their  estates  ;  but  the  July  rev- 

olution caused  the  withdrawal  of  the  grant.   F.  M.  Colby. 

Einil'ia  [Lat.  ̂ Emilia,  called  after  the  celebrated  Via 
Emilia  of  the  Romans,  a  continuation  of  the  Via  Plaminia 
forming  the  great  highway  through  Northern  Italy]:  tlic 
ancient  name  of  that  part  of  Northern  Italy  which  contains 
the  former  duchies  of  Parma  and  Modena  and  the  papal 
delegations  of  the  Romagna.  The  name  was  reviveil  in 
1859,  and  applied  to  a  province  of  modern  Italy  lying  S.  of 
the  Po,  N.  of  the  Appenines,  E.  of  Piedmont,  and  comprising 
the  eight  compartments  of  Bologna,  Ferrara,  Forli,  Modena, 
Parma,  Piacenza,  Ravenna,  and  Reggie  Emilia.  Area, 

7,921  sq.  miles.     Pop  (1890)  2,253,104.  " 
Eminence  :  town  (founded  in  1849) ;  Henry  co.,  Ky.  (for 

location  of  county,  see  map  of  Kentucky,  ref".  3-G) ;  on  L. 
and  N.  Railroad ;"  40  miles  E.  by  N.  of  Louisville.  It  has  4 churches,  3  colleges,  a  large  flouring-mill.  a  harness-factory, 
a  tobacco-factory,  and  a  large  distillery.  The  principal 
business  is  farming  and  stock-raising.  The  location  is 
healthful,  surrounded  by  a  beautiful  blue-grass  region. 
There  is  a  vjduble  mineral  spring  in  the  vicinitv.  Pop. 

(1880)1,043;  (1890)1,002;  (1893)  estimated,  1..500;  w'ith  sub- urbs, 2,000.  Editor  ok  "  Constitutionalist." 
Eminent  Domain :  the  inherent  sovereign  power  re- 

tained by  the  peoiile  or  government  over  the  estates  or  pri- 

vate property  of  individuals  to'  resume  or  appropriate  the 
same  for  public  uses,  and  for  public  uses  only.  The  differ- 

ence between  the  power  of  taxation  and  the  right  of  eminent 
domain  should  be  carefully  noted.  Taxation  proceeds  upon 
the  notion  of  contribution  ;  it  falls  upon  a  class  of  persons, 
and  is  apportioned  among  them  by  rule.  In  the  exercise 
of  the  right  of  eminent  domain  the  state  takes  from  an  in- 

dividual his  property  without  reference  to  a  burden  imposed 
upon  any  other  person.  The  right  can  be  exercised  in  the 
L.  S.  either  by  a  State  or  by  the  Federal  Government.  Tlie 
power  to  decide  whether  the  property  should  be  taken  for 

any  pulilic  use  rests  with  the  Legislature,  and  its  discretion 
is  not  reviewable  by  tlie  <-ourts.  though  it  is  conceived  that 
the  judicial  power  has  the  right  to  rictermine  whether  the 
use  itself  is  jiublic  rather  than  ])rivate.  Were  this  not  so,, 
the  Legislature  might,  under  pivb^nse  of  taking  pro|ierty  for 

public  uses,  transfer  one  man's  pro|ierty  to  another. 
It  is  not  necessary,  however,  that'  the  exercise  of  the power  should  benefit  the  entire  public.  It  is  enough  if  it 

[jromotes  the  industrial  capacity  or  resources  of  a  consider- 

able number  of  inhabitants,  or  i'n  any  manner  indirectly  con- tributes to  tlie  general  welfare.  It  is  not  necessary  that  the 
State  should  act  directly.  The  power  may  be  delegated  to- 
a  municipal  body  or  to  a  private  corporation.  A  State- 
may  delegate  it  to  the  U.  S.  The  mode  of  excising  it 
is  regulated  by  constitutional  provisions  and  liy  statutes. 
In  some  cases  only  an  easement  in  hind  is  acquired  ;  at  other 
times  the  entire  fee  is  appropriated.  The  constitutional 
prohibition  (U.  S.  Constitution,  Amenilments,  Art.  V.) 
against  taking  private  property  for  public  use  without  just 
compensation  is  a  limitation  on  the  power  of  the  Federal 
Government,  and  not  on  that  of  the  States.  There  are 
similar  provisions  in  the  State  constitutions,  binding  the 
State  legislatures.  The  compensation  includes  not  only 
the  property  actually  taken,  but  consequential  damages  to- 
adjoining  property.  This  has  lieen  carried  so  far  in  Eng- 

land that  the  House  of  Lords  has  held  that  a  riparian  owner 
on  the  banks  of  a  navigable  stream  (the  Thames)  is  entitled 
to  compensation  for  the  act  of  cutting  off  liis  approach  to  the- 
river.  The  ground  taken  was  that  tlie  right  of  access  to  a 
tide-water  stream  is  a  legal  right,  which  would  justify  an 
action  by  the  owner  against  one  who  interfered  with  it,  unless 
Parliament  had  sanctioned  the  interference.  (Case  of  the 
Duke  of  Buccleuch,  Law  Reports,  5,  House  of  Lords  Cases, 
478,  a.  d.  1872.)  Still,  if  no  property  is  taken,  a  claim  can 
not  be  made  for  consequential  damages.  The  same  right 
to  com]iensation  as  is  secured  in  the  U.  S.  by  constitutional 
provisions  is  recognized  generally  among  civilized  nations, 
and  may  be  considered  as  a  general  rule  in  juris]irudence.. 

T.  W.  DWIGHT. 

Emin'  Pasha' :  assumed  name  of  Ednard  Schnitzer,  an 
African  explorer :  b.  in  Oppein,  Pmssian  Silesia,  in  1840. 
He  was  educated  in  the  gymnasium  at  Neisse  and  the  uni- 

versities of  Breslau  and  Berlin  ;  graduated  in  1864  as  M.  D. ; 
went  to  Turkey  in  the  same  year  and  obtained  a  position  on 
the  staff  of  Hakki  Pasha,  whom  he  accompanied  on  a  series 
of  official  journeys  through  Armenia,  Syria,  and  Arabia. 
Hakki  died  in  1873,  and  Emin  remained  in  Constantinople 
until  1875,  when  he  returned  to  Germany.  In  1876  he  en- 

tered the  service  of  the  Khedive  of  Egypt  as  Dr.  Emiii 
Effendi,  adopting  the  name  P^niin  to  avoid  the  Mohammedan 
prejudice  against  Europeans.  He  followed  Gen.  (Tordon  to- 
the  Sudan  and  in  1878  was  appointed  by  him  governor  of 
the  more  southern  equatorial  province  with  Uie  title  of 
bey,  and  soon  after  that  of  pasha.  In  the  catastrophes  that 
followed  the  Mahdist  rebellion  lie  was  left  isolated,  but  still 
in  control  of  his  province.  Here  he  remained  until  1889,. 
s|3ending  the  time  from  1881-85  at  Lado,  on  the  Balir-el- 
Jebel,  in  lat.  5"  N.,  and  1885-88  at  Wadelai,  150  miles  farther 
up  the  river.  Meantime  the  fate  of  this  oasis  of  civilization 
in  the  center  of  Africa  attracted  the  attention  of  the  civil- 

ized world,  and  Stanley's  expetlition  for  his  relief  was  or- 
f:anizeil.  Stanley  met  Emin  on  the  Albert  Nyanza  on  Feb. 
.  7, 1889.  After  some  delay  and  many  vicissitudes  in  Emin's 
province  they  both  made  their  way  to  Zanzibar,  where,  how- 

ever, Emin  met  with  an  accident  which  prevented  his  re- 
turn to  Europe.  On  his  recovery  he  re-entered  the  German 

service,  and  started  from  Bagamoyo,  Apr.  26,  1890,  at  the 
head  of  an  expedition  1.000  strong,  to  explore  the  region  be- 

tween Lakes  Tanganyika  and  Victoria.  After  establishing 
Bukoba  on  the  west  coast  of  Lake  Victoria,  he  visited  Ugan- 

da and  Lake  Albert,  and  vainly  endeavored  to  penetrate 
the  regions  to  the  N.  W.  An  outbrealc  of  smallpox  having 
compelled  him  to  send  most  of  his  followers  to  Bukoba,  he 
lingered  at  Lake  Albert  until  Mar.  9,  1892,  when  he  set  out 
for  the  Congo  in  the  company  of  a  band  of  Manyemas,  but 
was  murdered  by  their  leader  Oct.  20,  1892,  when  within  a 

few  days'  march  of  the  river.  Emin's  work  as  a  naturalist 
and  linguist  placed  him  in  the  front  rank  of  African  ex- 

plorers. His  last  expedition  is  described  in  Jlit  Emin 
Pase/ia  ins  Herz  von  Africa  (1894),  by  his  companion.  Dr. 
Franz  Stuhlinan.  JM.  W.  Harrington. 

Eni'mans  [Heb.  ILhammath,  hot  spring] :    a  village  in 
Palestine;  about  7A  miles  from  Jerusalem;  associated  with 
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one  (if  the  appearances  of  Christ  on  the  ilay  of  his  resurrec- 
tion (Ijiilie  xxiv.  l:!).  It  was  destroyed  by  an  earthquake  in 

131  A.  1).,  and  wlien  rebuilt  in  tiie  third  century  was  called 
Nicopolis.  It  is  now  only  a  snuiU  village,  the  modern  Aniwas. 

Eiumcnsite  :  See  Explosives  (Tlie  Picmlen). 
Emniciitliiil  Cheeses:  See  Cheese. 

Emmerich,  era  iner-ich  (anc.  Eiiibricn):  town  of  Prussia; 
on  the  right  bank  of  the  Rhine  ;  about  50  miles  N.  N.  W.  of 
Dusseldorf  and  20  miles  S.  E.  of  Arnheim,  with  botli^  of 
which  it  is  connected  by  a  railway  (see  map  of  Cerman  Em- 

pire, ref.  4-C).  It  has  a  custom-house,  gymnasium,  and  sev- 
eral churches,  also  manufactures  of  iron,  glass,  woolen  cloth, 

linens,  hosiery,  etc.,  and  an  active  trade  in  wine.  Pop.  (18'J0) 
i),62'2. 

Emmet,  Kobert:  patriot  and  orator;  b.  in  Cork.  Ireland, 
in  1778;  son  of  a  physician,  and  for  a  time  a  student  in 
Trinity  College,  Dublin.  Ue  wai;  a  leader  of  the  United 
Irishnien,  who  desired  to  lilierate  their  country  from  British 
domination,  and  visited  France  in  1803  in  behalf  of  the 

cause.  Having  secretly  collected  arms  and  powder  in  Dub- 
lin and  formed  a  conspiracy,  ho  and  his  friends  revolted  in 

July,  1803.  The  insurgents  killed  the  chief  justice,  Ijord 
Kilwarden,  but  were  soim  dispersed  by  a  party  of  soldiers. 
Emmet  fled  to  the  Wioklow  Mount-ains,  but  having  returned 

to  visit  the  daughter  of  John  Philpot  Cun-an,  the  orator, 
was  arrested  and  tried  for  treason.  He  pleaded  his  own  cause 
in  a  long  and  reiy  eloquent  speech,  which  has  been  pre.served, 
but  he  was  convicted  and  executed  Sept.  20,  1803.  His  fate 
and  his  affection  for  Miss  Curran  are  the  subjects  of  two  of 

Moore's  Irish  Melodies.  See  Madden,  Lives  of  the  United 
Irishmen  (3d  series,  vol.  iii.  1846). 
Emmet,  TiiojrAS  Addis,  LL.  D.  :  lawyer;  a  brother  of 

Robert  Emmet ;  b.  in  Cork  in  1764.  He  graduated  at  Trinity 
College,  Dublin,  and  was  admitted  to  the  Dublin  bar  in  1791, 
soon  attaining  distinction,  but  was  a  leader  of  the  United 
Irishmen,  and  as  such  was  arrested  in  1798,  and  confined  in 
prison  for  nearly  three  years.  His  sentence  was  commuted 
into  exile,  and  he  emigrated  in  1804  to  New  York  city,  where 
he  practiced  law  with  distinction.  He  was  elected  attorney- 
general  of  the  State  of  New  York  in  1813.  He  was  an  elo- 

quent advocate,  and  had  great  qualities  as  an  orator.  Some 
slvetches  of  Irish  history  by  Mr.  Emmet  are  included  in  Mc- 
Nevin's  Pieces  of  Irish  llistory  (Xew  York,  1807).  D.  in New  York,  Nov.  14.  1837. 

Emmetsburg' :  city  (founded  in  1868) ;  capital  of  Palo 
Alto  CO.,  la.  (for  location,  see  map  of  Iowa,  ret.  2-E) ;  on  the 
Des  Moines  river,  and  the  Chi..  Milwaukee  and  St.  Paul  and 
Burlington,  Ced.  Rap.  and  N.  R.  Rs. ;  55  miles  N.  N.  W.  of 
Fort  Dodge  and  25  miles  W.  of  Algona.  It  has  3  churches 
(5  church  societies),  3  public-school  buildings,  a  large  pack- 

ing-house. flouring-miU,  water-works,  etc.,  and  is  the  center 
ofa  dairying  and  stock-raising  district.  Pop.  (1890)  1,584; 

(1895)  2,104.  Editor  of  "  Reporter." 
Emmitsbur^:  village;  on  railway;  Frederick  co.,  Md. 

(for  location  of  county,  see  map  of  Maryland,  ref.  2-D) ;  8 
miles  N.  of  Mechanicstown,  1  mile  from  Mason  and  Dixon's 
line,  and  10  miles  from  Gettysburg,  Pa.  It  was  laid  out  by 
William  Eraniitt,  its  founder,  about  the  year  1773.  The 

original  settlers  were  Scotch  and  Irish.  Mt.  St.  Mary's College  was  established  near  it  in  1809  by  Rev.  John  Dubois, 
Bishop  of  New  York ;  it  is  a  Roman  Catholic  institution, 

one  of  the  largest  in  the  U.  S.  St.  Joseph's  Academy,  about 
half  a  mile  from  town,  was  established  in  1810,  by  Mrs. 
Eliza  Ann  Seton,  of  New  York.  It  is  the  mother-house  of 
the  Sisters  of  Charity  in  the  U.  S.,  numbers  2,000  members, 
and  has  one  of  the  largest  educational  buildings  in  Mary- 

land.    Pop.  (1880)  847 ;  (1890)  844. 
Emmius,  Ubbo  :  historian ;  b.  at  Greith,  in  the  province 

of  Ost-Friesland,  Holland,  Dec.  5,  1547.  He  studied  at  Em- 
d(!n,  Bremen,  Norden,  ami  Rostock,  but  returned  to  his  na- 

tive town  in  1570.  In  1574  he  set  out  on  a  new  trip  through 
tlie  Rhine  countries  down  to  Geneva,  where  he  was  convert- 

ed by  Beza  to  Protestantism.  Having  returned  through 
Prance,  he  was  in  1579  made  rector  of  the  school  of  Norden, 
but  refused  in  1587  to  subscrilK!  the  Confession  of  Augsburg, 
and  was  consequently  expelled  by  the  Lutherans.  In  1594 
he  was  made  director  of  the  college  of  Liers,  and  in  a  few 
years  he  made  it  one  of  the  most  celebrated  educational  in- 

stitutions in  Holland.  Among  his  works  are  Opus  Ckrono- 
logicum  novum  (Groningen,  1619),  an  attempt  at  a  chrono- 

logical arrangement  of  history  from  creation  ;  T>/«-s  Grcecia 
.    illustrata  (Leyden,  1636),  several  times  reprinted ;  De  ori- 

gine  et  aiUiquitnte  Frisiorum  (Groningen,  1603);  Rerum 

Frisicarum  Jlistoria  (l-'raiicker,  1596),  a  work  which  en- 
countered consideratile  op|)osition  on  account  of  its  invec- 

tives against  the  Roman  Catholic  Church.  D.  at  Gronin- 
gen, Dec.  9,  1026. 

Emmons,  Nathanael,  I).  D. :  theologian  ;  b.  at  East  Hail- 
dam,  (Vmn.,  A|jr.  30,  1745;  graduated  at  Yale  College  in 
1767.  He  was  ordained  pastor  of  the  Congregational 
churcli  in  Franklin,  Mass.,  in  1773.  and  was  its  pastor  until 
his  death,  and  its  sole  pastor  for  fifty-four  years.  In  addi- 

tion, he  trained  fifty-seven  young  men  for  the  ministry, 
many  of  whom  became  eminent.  lie  was  also  a  prominent 
advocate  of  foreign  missions  and  of  the  anti-slavery  cause. 
His  theological  views  were  nearly  those  of  his  friend  Dr. 
Samuel  Hopkins.  The  distinctive  tenets  of  his  system  are : 
■'Holiness  and  sin  consist  in  free,  voluntary  exercises.  Men 
act  freely  under  the  divine  agency.  The  least  transgression 
of  the  divine  law  deserves  eternal  punishment.  Right  and 
wrong  are  founded  in  the  nature  of  things.  God  exercises 
mere  grace  in  pardoning  or  justifying  penitent  believers 
through  the  atonement  of  Christ,  and  mere  goodness  in  re- 

warding them  for  their  good  works.  Notwithstanding  the 
total  depravity  of  sinners.  God  lias  a  right  to  require  them 
to  turn  from  sin  to  holiness."  His  sermons  were  distin- 

guished by  logical  thought  and  by  dignity  and  power  of 

style.  D."in  Franklin,  Mass.,  Sept.  23,  1840.  His  works (sermons,  essays,  etc.),  published  at  different  times  during 
his  ILte,  were  after  his  death  published  (Boston,  1842)  in 
seven  and  afterward  (Andover,  1861)  in  six  volumes,  with 
memoirs  of  his  life  by  J.  Ide,  D.  D.,  in  the  first  edition,  and 
a  full  biography  by  Prof.  E.  A.  Park  in  the  second. 

Emory,  John.  D.  D.  ;  bishop  of  the  Methodist  Episcopal 
Church;  b.  in  Queen  Anne  co.,  Md.,  Apr.  11,  1789;  grad- 

uated at  Washington  College,  Md..  1804 ;  was  admitted  to 
the  bai-,  1808,  but  became  a  Methodist  preacher  in  1810; 
preached  for  many  years  through  the  Middle  States ;  and 
was  sent  as  delegate  of  his  denomination,  in  1820,  to  the 
British  Wesleyau  conference.  He  was  elex;ted  in  1834  as- 

sistant book  agent  at  New  York,  agent  in  1838,  and  bishop 
in  1832.  In  1817  he  had  a  paniphlet  controversy  with 
Bishop  White,  of  Pliiladelphia.  He  was  author  of  The 
Divinity  of  Christ  Vindicated,  Defense  of  Our  Fathers, 
and  other  publications,  which  show  much  logical  ability 
and  a  pure  and  vigorous  style.  D.  at  Reisterstown,  Md., 
Dec.  16,  1835.  See  his  Life  by  his  son  Robert  (New  York, 1840). 

Emory,  William  Hemsley:  U.  S.  army  officer;  cousin  of 
John  Eiiiory ;  b.  in  Queen  Anne  co.,  Md.,  Sept.  9,  1811 ; 
graduate<l  at  West  Point  in  1831,  and  was  appc.inted  lieu- 

tenant of  artillery;  served  chiefly  at  seapoits  in  the  East- 
ern States,  and  in  the  Creek  nation  1831-38;  appointed 

first  lieutenant  topograpliical  engineers  1838 ;  on  staff  of 
Gen.  Kearny  in  California  and  during  the  Mexican  war; 
astronomer  of  boundary  between  California  and  Jlesico 
1848-53;  and  commissioner  and  astronomer  1854-57  (brevet 
lieutenant-colonel);  resigned  in  1861,  and  was  reappointed; 

appointed  brigadier-general  of  volunteers  in  1863 ;  com- manded a  division  under  Gen.  Banks  in  Louisiana  1863, 

and  a  corps  in  1864:  in  1864  fought  with  distinction  at 
Pleasant  Hill,  Opequan  Creek,  and  at  Cedar  Creek  (brevet 

dier-general  1876.     D.  in  Washington,  D.  C,  Dec.  1,  1887 

Emory  College:  an  institution  of  learning  located  in 
Oxford.  "Ga. ;  41  miles  E.  of  Atlanta  and  a  mile  from  the 
Georgia  Railway.  The  college  was  chartered  in  1837,  and 
was  opened  in  1838  under  the  presidency  of  the  Rev.  Ig- 

natius A.  Few,  D.  D.,  LL.  D.  The  college  curriculum  is  full 
in  all  the  departments  taught  in  first-class  institutions  in 
the  U.  S.  There  are  15  members  in  the  faculty,  and  the 
enrollment  for  1891-92  numbered  286  students.  The  col- 

lege is  well  supplied  with  buildings  for  recitation  and  other 
uses.  It  has  an  endowment  of  .^335.000,  much  of  it  lieing 
the  gift  of  Mr.  George  I.  Seney,  president  of  the  Metropolitan 
Bank,  New  York.  Warren  A.  Candler,  D.  D.,  has  been  presi- 

dent since  June,  1888.  The  institution  is  under  the  patron- 
age of  the  Methodist  Episcopal  Church  South,  but  it  is  liberal 

and  broad  enough  to  have  gathered  students  from  all  Prot- 
estant denominations. 

Emped'ocles  (in  Gr.  "E.fi.-irfSoK\ni) :  Greek  philosopher ;  b. 
at  Agrigentum  in  Sicily ;  lived  about  450  B.  c.     He  acquired 
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great  fame  and  iiifluenee  by  liis  talents  aticl  varied  attaiii- 
ineiits  in  science.  It  is  said  thai  his  IVlliiw-eilizeris  tilVered 
him  the  crown,  but  lie  declined  it,  and  used  his  influence  to 

found  a  republic  in  his  native  state,  lie  was  regai'ded  as  a 
public  benefact<5r,  a  great  poet,  and  a  great  pro|)liet.  Ho 
maintained  the  theory  that  the  world  is  developed  from  or 
compounded  of  four  primary  elements,  fire,  air.  earth,  and 
water,  and  that  there  are  two  forces,  love  and  hate  (attrac- 

tion and  repulsion).  He  wrote,  besides  other  works,  a  poem 
on  Nature,  of  which  numerous  ani.1  important  fragments 
are  extant  which  show  a  truly  poetical  vein.  It  appears 
that  he  accepted  the  doctrine  that  the  souls  of  some  men,  at 
least,  are  destined  to  migrate  through  animal  or  vegetable 
bodies  in  order  to  purify  them.  The  story  that  he  threw 
himself  into  tlie  crater  of  Mt.  Etna  to  immortalize  his 
name  seems  to  be  mere  fable.  He  was  admired  by  ̂Vristotle 
and  Lucretius,  the  latter  of  whom  eulogizes  him  in  his 
poem  De  Serum  Natiird.  The  fragments  of  Empedoeles 
have  been  edited  by  Stein  (1852)  and  others.  See  Hitter, 
Ilintnrij  of  Philosophy:  Zeller,  Philosophie  der  Griecheii 
(vol.  i.);  ZeWer,  Pre-Socratic  Philosophij  (vol.  ii.);  Mulkch, 
Fraytnenta  Philosophiie  Oriecce  ;  Gladisch,  Empedoeles  mid 
die  Agijpter  (1858.)  Revised  by  B.  L,  Giluebsleeve. 

Emperor  [from  Lat.  impera'tor.  commander,  deriv.  of 
imperare,  command] :  a  sovereign  who  rules  over  an  em- 

pire. The  title  imperator  was  conferred  by  the  ancient  Ro- 
mans on  their  consuls  in  their  military  capacity,  after  this 

authority  had  been  confirmed  to  them  l\y  the  comitia  cii- 
riata.  The  signification  of  imperator  depended  on  that  of 
impermm,  which  was  the  name  given  to  the  supreme  power 
of  the  senate  and  people  of  Rome  over  the  city  and  sub-ect 
provinces.  An  officer  clothed  with  authority  by  law  exer- 

cised this  imperium  within  the  limits  and  time  of  his  com- 
mand. After  any  great  victory  the  soldiers  were  accus- 

tomed to  salute  their  commander  as  impei'ator  as  a  com- 
pliment, though,  as  exercising  the  imperium  attached  to  his 

command,  he  was  already  such  in  fact.  He  might  be  a  con- 
sul or  a  proconsul,  and  the  imperium  was  as  necessary  for  a 

governor  of  a  province  as  for  a  general  wh(5  merely  com- 

manded an  army.  Under  the  republic  there  might  be"  many imperatores  at  one  time.  On  the  subversion  of  the  republic 
the  title  was  conferred  on  Augustus  for  life.  The  author- 

ity of  the  Roman  emperors  was  acquired  by  the  combina- 
tion of  the  chief  ofTices  of  the  former  republic  in  a  single 

person,  besides  which  some  extraordinary  jiowers  were 
granted  or  usurped.  Thus  Octavius  held  the  title  of  imper- 

ator and  the  office  of  consul  by  successive  elections.  He 
was  made  tribune,  wliich  gave  inviolability  to  his  person, 
-and  pontifex  maximus  and  censor,  which  gave  him  control 
of  religion  and  morals.  He  was  also  invested  with  perpet- 

ual proconsular  authority,  which  gave  him  supreme  control 
in  all  the  provinces,  and  declared  chief  (princeps)  of  the 
senate,  and  Augustus.  The  last  designation  was  assumecl 
by  his  successors..  The  title  imperator  was  assumed  by  the 
emperors  on  the  occasion  of  victories  by  themselves  or  their 
armies.  Aurelius  is  represented  on  a  coin  as  imperator  for 
the  eighth  time.  With  the  early  Roman  emperors  the  term 
imperator  did  not  denote  the  sovereign  power.  It  is  not 
easy  to  determine  at  what  time  the  word  came  to  be  used  in 
the  modern  sense  of  emperor  as  the  proper  name  for  the  sov- 

ereign of  the  Roman  state.  The  term  princeps  was  used  as  a 
convertible  term  with  it.  The  Roman  emperors  appointed 
their  own  successors,  who  received  the  title  of  ca-sar  dur- 
ing  the  life  of  the  emperor  who  appointed  them.  After  the 
court  was  removed  to  Constantmople  the  ohl  titles  and 
forms  of  the  republic  gradually  vanished,  and  the  emperors 
assumed  the  style  of  Oriental  princes.  The  title  of  em- 

peror of  the  Romans  was  conferred  on  Charlemagne  by 

Pope  Leo  III.  in  800  A.  D.,  and  was  borne  by  his  succes"- sors  until  the  dissolution  of  the  Ilolv  Roman  Empire  in 
1806. 

After  the  Greek  empire  had  been  divided  into  two  parts  in 
1204,  the  rulers  of  both  parts  continued  to  bear  the  title  of 
emperor,  the  Latin  emperor  residing  at  Constantinople,  and 
the  Greek  emperor  at  NicKa.  In  136:3  the  two  parts  were 
reunited,  and  in  1338  the  Greek  empire  was  again  divided 
into  the  empire  of  Constantinople  and  that  of  Trebizond. 
After  the  Turks  had  conquered  these  empires  the  sultans 
assumed  the  title  of  emperor,  which  was  recognized  by  the 
European  powers  in  1606.  Czar  Peter  I.  of  Russia  assumed 
the  imperial  tille  in  1721.  After  the  dissolution  of  the 
Holy  Roman  Empire  in  1806  the  rulers  of  Austria  assumed 
the  title  of  Emperor  of  Austria.  On  .Jan.  18,  ISTl,  King 119 

William  I.  of  Prussia  assumed  the  title  of  Emjieror  of  Ger- 
many at  the  recjuest  of  all  the  German  princes.  In  France 

Napoleon  I.  assumed  tlie  imjierial  slyle  in  180-1,  and  Na- 
poleon III.  in  1852.  Several  attempts  have  been  made  to 

establish  empires  in  America,  but  all  have  failed.  In 
Mexico  Iturbide  assumed  the  title  of  emperor  in  1822, 
and  Maximilian  of  Austria  in  1864.  In  Haiti  the  Negroes 
Christophe,  in  1811,  and  Souloucjue,  in  1849,  reigned  for 
a  short  lime  as  emperors,  but  were  soon  deposed.  The 
rulers  of  Morocco,  China,  and  Japan  are  also  sometimes 
called  emperors.  The  modern  idea  of  an  empire  in  gen- 

eral seems  to  be  a  union  of  states,  each  witli  a  local  gov- 
ernment, under  the  protection  or  political  iireponderance  of 

one  powerful  state.  The  personal  sovereign  of  such  a  state 
may  by  conquest  or  election  become  the  emperor,  sustaining 
a  special  governing  relation  to  his  own  hereditary  domin- 

ions, and  a  general  control  as  emperor  over  the  confeder- 
ated, yet  subordinate,  states  of  the  empire.  But  there  is  a 

tendency  toward  a  looser  use  of  the  term  as  a  mere  title 

of  the  head  of  a  kingdom.'  Revised  by  C.  K.  Adasis. 
Emperor  Goose :  See  Goose. 

Emperor  Moth  :  the  largest  British  le]iidopterous  insect 
(Saturnia  pavonia  minor);  allied  to  the  silkworm  moth; 
belonging  to  the  Bomhi/eidce.  Its  wings  when  expanded 
measure  3^  inches,  each  wing  having  a  large  transparent 
spot.  The  peacock  moth  (Saturnia  .pavonia  major)  is  5 
inches  across  the  wings,  and  is  the  largest  species  in  Europe. 
Silk  is  had  from  cocoons  of  certain  species  of  this  genus. 

Emphyse'ma  [Gr.  iix(pi<rriixa,  a  pulling  up ;  iv,  in  4-  (pvaaav, 
blow,  distend]  :  in  pathology,  an  inflation  produced  by  air 
or  gas  in  the  cellular  tissue.  Emphysema  of  the  lungs  is 
owing  to  dilatation  of  the  air-vesicles. 

Empliyteu'sis  [Gr.  eij.<pvTeu<ns.  an  implanting;  iy,  in  + 
ipvTeiiiv,  plant] :  in  Roman  law,  a  species  of  perpetual  lease 
of  land  for  a  fixed  annual  payment.  This  for  a  long  time 
was  confined  to  the  public  lands,  but  was  eventually  extend- 

ed to  private  lands.  The  person  who  received  the  right  of 
emphyteusis  could  treat  the  land  almost  exactly  as  if  he 
were  owner.  He  could  lease  it.  pledge  it,  or  sellit,  and  at 
his  death  it  descended  to  his  heirs.  In  case  of  a  sale,  how- 

ever, he  had  to  first  offer  it  to  the  owner  at  the  same  price, 
and  the  latter  could  take  it  or  demand  a  fee  for  his  accept- 

ance of  the  new  occupant.  It  resembles,  but  is  distinct 
from,  the  Scottish  grant  in  feu-farm. 

Revised  by  F.  Sturges  Allen. 
Empire:  See  Emperor. 
Empiric  [from  Gr.  dfnreipiK6s,  experienced  (ot  i/jLirapiKol. 

a  sect  of  physicians  who  held  that  i^ractice  (ri  4/j.nfipiKri}  was 
the  basis  of  their  art),  deriv.  of  ifnreipos.  skilled  ;  eV,  in  +  mlpa, 
trial] :  one  whose  knowle<lge  or  skill  is  founded  on  experi- 

ence or  experiment.  In  the  time  of  t'elsus  and  Galen  there 
was  a  medical  sect  called  Empirici,  suii])osed  to  have  origi- 

nated with  Philinus  of  Cos  and  Scrapion.  These  cmjiirics 
were  opposed  to  the  Dogmatic  sect  or  school,  and  considered 
that  medical  science  should  be  based  on  experience  rather 
than  on  theory.  But  they  extended  their  idea  of  theory  so 
far  that  they  excluded  anatomy  from  the  medical  study  as  a 

mere  theoretical  dream,  and  they  narrow-ed  their  idea  of  ex- 
perience so  much  that  their  whole  art  came  to  consist  in 

prescribing  certain  remedies  for  certain  ailments,  without 
paying  any  regard  to  the  natural  requirements  of  the  indi- 

vidual patient  or  the  peculiar  exigencies  of  the  particular 
case.  They  became  so  notorious  for  ignorance  that  the 
term  empiric  is  generally  .applied  to  quacks  and  practi- 

tioners who  are  ignorant  of  medical  science.  In  its  appli- 
cation to  philosophy  empiric  denotes  one  who  depends  for 

truth  entirely  upon  sensual  experience,  independent  of  those 
limitations  of  the  mind's  constitution  which  condition  and 
supplement  it.  (See  Sensationalism.)  FJnipiricism  is  a  name 
applied  by  many  of  the  German  schools  of  pliilosophy  to  the 
system  which  may  be  called  that  of  observation  and  induc- 

tion, relying  upon  phenomena  which  are  made  evident  in 
consciousness.  They  apply  the  term  to  the  methods  of  Locke, 
Reid,  and  Stewart,  without  properly  discriminating  them 
from  the  materialists,  to  whom  the  term,  in  both  ancient 
and  modern  times,  has  been  legitimately  applied. 

Empirieiis:  See  Sextus  Empiricus. 

Employer's  Liability:  See  Master  and  Servant  and Neuligence. 

Empoli :  town  of  Italy ;  province  of  Tuscany ;  on  the 
river  Arno :  16  miles  W.  of  Florence  (see  map  of  Italy,  ref. 
4-IJ).     It  has  an  interesting  church,  founded  in  1093.  and 



98 KMI'OIUA EMYDID^ 

adoriiod  with  painliiiu's  l>y  Giotto;  also  inaiiufai-lures  of 
{■A)\Uni  fabrics,  straw  lials,  etc.     Pop.  7,500. 

Kinporia:  city  ami  railway  (■enter:  eapital  of  Lyon  eo.. 
Kmii.  I  tni-  Icieatiipii,  se(^  map  of  Kansas,  I'c^f.  (i-I);  on  llje  A.. 
T.  anil  S.  1''.  anil  the;  JI.,  K.  anil  'J'.  K.  lis. ;  (i  miles  aljiivc  the 
jiinel  ion  of  t  he  Neosho  and  (Jottonwooil  rivers,  in  a  line  agri- 

cultural anil  stock-raising  region  ;  has  a  Slate  normal  scliool, 
the  (College  of  I'liiiporia  (Presbyterian),  enilowefl  by  the  synod 
of  Kansas,  excellent  graded  schools,  a  business  college,  con- 

servatory of  riuisic.acanning-faelorv, street  railways,  gas. and 

eleelric  'lighls,  excellent  water-works,  etc.  Pop.  (IHW))  4.6:!1 ; 
(1S!»I))  7,">.")1  ;  (18SK'))  H,22.').  Editor  ok  "  Kki-lulica.\." 

Knipoi'iiiin :  borough  and  railway  junction;  capital  of 
('amm'on  eo..  Pa.  (for  location  of  couulv,  see  map  of  Pciin- 

sylyaiiia,  ref.  :!-!)) ;  !)!»  miles  W.  N.  W.  I'.f  Willianisjiort.  It lias  iron-works  and  an  im]iortant  trade  in  Jumbcr  and  coal. 
In  the  vicinity  are  valuable  salt-wells.  Pop.  (1880)1,156; 
(18!]0)  2,147.  Editor  of  "(,'amekon  County  Press." 

Einpsoil,  Sir  Richard:  the  extortionate  minister  of  Henry 
VII.  and  associate  of  Ed.mund  Dlidlky  ((/■ »'.)  in  levying  the 
taxes  and  collecting  the  fines  imposed  by  (he  king:  \vas 
Speaker  of  the  House  of  Commons  in  ]4i)I,  and  subsci|uently 
held  other  important  ollices.  He  was  brought  to  trial  soon 
after  the  accession  of  Henry  VIII.,  and,  in  spite  of  his  de- 

fense claiming  the  strict  legality  of  all  liis  acts,  wa-s  con- 
victed of  coustruetive  treason  and  executed  with  Dudley  on 

Tower  Hill,  in  Aug.,  1510. 

Ems,  (ane.  Ami'sia  or  Ami'sius) :  a  river  of  Germany ; 
rises  in  Prussian  Westphalia,  near  Paderborn.  Its  general 
direction  is  northward.  After  a  course  of  about  200  mile.s 
it  enters  the  Dollart,  an  inlet  of  the  North  Sea,  near  tlie 
town  of  Emden.    It  is  connected  by  a  canal  with  the  Eippe. 

Ems  (anc.  Amisia),  or  Bad-Ems,  baat'ems'  (i.  e.  bath  of 
Ems):  a  watering-place  in  Hesse  Nassau.  Germany;  on  the 
river  Lahn  ;  about  7  miles  S.  E.  of  Coblcntz  (see  map  of 
German  Empire,  ref.  .5-1)).  It  is  surrounded  by  picturesque 
scenery,  and  is  situated  in  a  beautiful  valley  among  wooded 
hills.  Here  are  warm  mineral  saline  springs,  the  temper- 

ature of  which  varies  from  93°  to  135°  F.  It  has  good 
hotels,  and  is  frequented  t)y  many  visitors,  both  native  and 
foreign.  In  1785  the  Archbishops  of  Treves,  Jlaycnce,  Co- 

logne, and  Salzliurg  formed  an  agreement  here,  called  the 
Punctation  of  Ems,  in  which  they  demanded  in  twenty- 
three  articles  the  change  of  several  papal  privileges  in  favor 
of  tlie  German  arehliishops.  The  real  object,  however,  was 
the  e.stablisliment  of  a  national  German  Church.  But  in 
consequence  of  the  opposition  of  their  own  bishops  and  the 
firmness  of  the  pope,  they  were  compelled  to  submit  to  tlie 
authority  of  the  pope  within  a  year.  On  July  13,  1870,  the 
French  ambassador.  Count  Bcncdetti,  had  at  Ems  the 

famous  interview  with  King  William  of  Prussia  which  pre- 
cipitated the  outbreak  of  the  great  war  between  France  and 

Germany.     Pop.  (1890)  6,356. 

Em'ser,  Hieron-vmus:  Roman  Catholic  theologian  and 
adversary  of  Luther;  b.  at  Ulm,  Germany,  Mar.  26,  1477. 
He  studied  at  Tiibingen  and  Basel :  accompanied  Cardinal 
Raymond,  of  Petrandi,  on  his  tour  of  visitation  through 
Germany ;  lectured  afterward  in  the  true  humanist  man- 

ner at  Erfurt,  where  lie  had  Luther  among  his  hearers; 
and  fimilly  became  private  secretary  to  Duke  Georg  of 
Saxony  and  the  incumbent  of  several  rich  benefices.  His 
first  literary  efforts  were  some  essays  on  the  propriety  of 
giving  toasts  when  drinking,  on  the  improvement  of  wine, 
beer,   and   vinegar,   etc.     Then  followed  a  life  of   Bishop 

Benno,  which  is  found  in  the 
Acta  iSancforiim.  His  prin- 

cipal work,  however,  is  his 
notes  on  Luther's  translation 
of  the  Bible,  which  Luther 
approved  in  many  cases.  His 
own  translation  (1527)  from 
the  Vulgate  is,  however,  de- 

pendent on  Luther's.  See edition  of  his  writings  by 
Enders  (Halle.  1890).  D.  at 
Dresden,  Nov.  8,  1527. 

Enni,  or  Emeu  :    a   large 
Australian     bird    (Dromaiiis 

iioviH  hoU(inilia'),  liclonging  to 
the  family  Dromaiidw  and  order  Casunrii,  and  allied  to 

in  being  destitute  of  the  bony  crest  and  pendent  wattles. 
When  full-grown  it  is  of  a  brown  color,  mottled  with  gray. 
It  has  only  rudimentary  wings,  but  is  exceedingly  fleet  in 
running.  The  eggs  are  dark  greiai,  and  about  seven  in 
number.  Both  the  eggs  and  flesh  are  esteemed  excellent  for 
the  table.  Its  plumage  is  long  and  almost  liair-likc.  The 
plumes  are  readily  dyed  of  various  colors,  and  appear  to 
some  extent  in  commerce  as  a  substitute  for  ostrich-feath- 

ers. The  emu  has  become  rare  in  the  more  settled  parts  of 
.\ustralia.  having  been  hunted  for  the  sake  of  its  oil,  which 
the  skin  contains  in  large  (juantities.  It  feeds  mostly  on 
fruit,  herbage,  etc.,  and  is  easily  domesticated. 

Emu  Wren  :  a  passerine  bird  (,Stipihirun  malachnrus) 
of  Australia;  a  member  of  the  thrush  family  (Turdidw\ 
The  genus  includes  about  a  dozen  Australian  species.     This 

Emu. 

the  ostrich  and cassowary. It  difl'ers  from  the  cassowary 
in  being  laller,  having  the  bill  horizontally  depressed,  and 

Emu  wren. 

liird  haunts  marshy  districts,  never  alighting  on  high  trees, 
and  seldom  taking  to  flight,  but  running  rapidly  about  the 
grass  with  its  long  tail-feathers  erect.  It  takes  its  name 
from  these  feathers,  which  are  six  in  numtier  and  from  the 
looseness  of  their  barbs  suggest  tliose  of  an  emu.   F.  A.  Ij. 

Emulsitt  (Synaptase):  an  alljuminous  substance  found 
in  almonds.  It  acts  as  a  ferment  upon  the  glucoside  amyg- 
dalin  of  bitter  almonds,  transforming  it  into  liitter  almond 

oil  (hydride  of  benzoyl),  hydrocyanic  (prussic)  acid,  and  glu- 
cose (grape-sugar). 

Eiuydidie  [deriv.  of  Emys.  the  typical  genus ;  from  Lat. 
e;n!/.s-.  Gr.  ifiis.  fresh-water  tortoise]:  a  family  of  turtles 
containing  the  majority  of  the  smaUer  fresh-water  and  land 
turtles ;  in  all,  some  sixty  species.  The  upper  and  under 
shells  (carapace  and  plastron)  are  well  developed ;  the  feet 
are  usually  webbed  and  adapted  for  both  walking  and  swim- 

ming: and,  with  few  exceptions,  there  are  five  claws  on  the 
fore  feet,  four  on  the  liiiul.  Some  species  of  the  family, 
like  the  box-turtle  (Cistudo.  or  Terrajitne  cnrn/inn).  are  ex- 

clusively terrestrial,  and  have  the  high,  arched  back,  but 
not  the  club  feet  of  the  true  tortoises.  A  few  dwell  in 
brackish  water,  but  the  majority  are  found  in  the  fresh 
waters  of  the  north  temperate  anil  tropical  regions.  These 
turtles  are  rather  oninivorous,  feeding  on  various  plants, 

fishes,  and  worms.  The  family  numbers  among  its  mem- 
bers some  which  are  quite  extensively  used  for  food,  the 

most  noted  being  the  diamond-back  terrapin  {Malacoclemmys 
pahislrix)  ot  the  Southern  C  S.  By  some  authorities  the 
Emydldai  are  considered  as  belonging  to  the  Testudinid(P, 
while  others  consider  the  box-turtle  as  forming  a  distinct 
family,  the  Cinludinidcp.     See  Testudinata. 

F.  A.  Lucas. 
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99 Elialiosaii'riaus  [from  Gr.  ̂ raAios,  iiuirinc  (tV,  in  +  a\!. 
SL'n)  +  (ToSpos,  li/.anl] :  a  fj;i'(niii  of  uxliiict  saurians  liavinjj 
))a(l(lU'S  for  swiinniiiifc  instead  of  true  feet,  anil  liaviiig 
erococf  ilian  tcetli  ami  bieoneavc-  vorlcbra^  liUe  those  of  fi.slies. 

'I'heir  remains  first  a|5pear  in  the  f'arfioniferous  rocks,  and 
disappear  in  the  Crotaeeons,  beinjj  most  numerous  in  the 
Jurassic  strata.  They  appear  to  liave  been  mostly  oi'  all 
marine.  Ichthyosaurus  is  one  of  the  most  imijortant  of  the 
genera. 

Eiiamhiic.  or  Esiiambuc,  Pierre  Vandrosque  Diel,  d': 
founder  of  the  French  colonies  in  the  West  Indies;  b.  at 
Dieppe  aliout  1570.  lie  engaged  in  privateering  cruises, 
and  in  162.5  commanded  a  Dieppe  vessel  in  the  West  Indies  ; 
attacked  by  a  Sjianish  fleet  he  took  refuge  in  the  island  of 
St.  Christopher  on  the  same  day  that  the  crew  of  an  English 
vessel  landed  there.  The  French  and  English  agreed  to 
divide  the  island  between  them  and  found  permanent  col- 
I'liies.  In  this  plan  they  were  supported  by  their  respective 

governments,  and  d'l<;nambuc  formed  in  Prance  a  company 
for  colonizing  the  West  Indies.  lie  took  out  530  immi- 

grants in  1626,  and  others  in  1629,  and,  tliough  the  Spaniards 
drove  him  from  St.  Christopher  in  Dec,  162il,  he  returned, 
strengthened  his  colony  and  founded  others  in  various 
islands.    D.  at  St.  Christopher,  Dec,  1636. 

Herbert  H.  Smith. 

Enamel  [pref.  in,  en  +  0.  Fr.  esmal,  esynail  >  Mod.  Fr. 
hnalt  :  Ital.  smalfo,  a  loan-word  from  Teutonic] :  a  soft  and 
easily  melted  glass,  which  is  used  in  many  of  the  arts.  It 
is  sometimes  opaciue,  as  the  white  coating  of  a  watch-face, 
or  the  lining  of  some  cooking-vessels,  and  sometimes  trans- 

parent, as  the  glaze  on  fine  porcelain.  Enamel  is  generally 
delivered  either  in  small  sticks  or  cakes  to  those  who  work 
in  it.  These  are  ground,  and  the  fine  powder  is  applied  to 
the  surface  which  is  to  receive  it  with  the  brush,  and  a 
medium  of  some  kind,  usually  water.  Exposure  to  heat  fuses 
it,  and  it  cools  in  a  solid  skin  attached  to  the  background. 
In  the  fine  arts  both  the  opaciue  and  the  transparent  kinds 
are  much  used.  Sometimes  the  enamel  serves  as  a  surface 
to  paint  upon  in  vitrifial)le  colors.  For  this  purpose  the 
enamel  is  s|iread  upon  a  metal  plate,  usually  cojiper,  exactly 
as  is  ilone  with  watch-faces.  The  painting  may  be  in  mono- 

chrome or  in  vivid  colors,  and  gold  can  be  used  very  easily. 
The  best  known  and  most  important  variety  of  this  painted 
enamel  is  that  known  as  Limoges  enamel,  tlie  best  of  which 
belongs  to  the  middle  of  the  si.xteenth  century,  when  there 
were  produced  splendid  plaques,  goblets,  and  tankards 
which  now  bring  enormous  prices.  Battersea  enamel,  pro- 

duced in  England  in  the  eighteenth  century,  is  another 
variety.  Much  painted  enamel  in  small  pieces  for  insertion 
in  jewelry  was  made  in  France  between  1865  and  1885. 
Much  is  made  in  China,  with  light  ground  covered  with 
flowers  and  patterns,  and  applied  to  decorative  and  even  to 
useful  vessels.  In  all  these  the  enamel  serves  as  a  back- 

ground to  paint  upon  exactly  as  pottery  or  porcelain  would. 
In  other  cases  the  enamel  itself,  colored  in  its  own  substance, 
forms  the  pattern.  In  cloisonne  enamel  a  metal  Ijackground 
has  little  strips  of  wire  of  a  square  section  fastened  to  it, 
outlining  the  pattern  ;  the  enamel  powder  of  different  colors 
is  put  into  these  compartments,  and  the  heat  fuses  them  all 
into  smoothness.  The  whole  surface  is  generally,  but  not 
always,  ground  even  and  polished.  This  is  the  kind  most 
commonly  used  by  the  Chinese  and  Japanese  for  vases,  etc. 
\nchampleee  enamel  a  part  of  the  metal  surface  of  an  ob- 

ject is  engraved  rather  deeply  in  a  sort  of  pattern,  the  hol- 
low being  filled  with  the  enamel,  which  thus  shows  on  a 

background  of  the  metal.  This  has  always  been  more 
common  in  Europe,  and  it  is  much  used  for  Jewelry.  Enamel 
en  basse  faille  is  a  variety  of  this,  its  peculiarity  being  that 
the  enamel  is  transparent  and  shows  a  pattern  in  relief  left 
at  the  bottom  of  the  hollow  in  the  metal.  No  decorative 
art  allows  of  more  brilliant  color-effects  than  work  in 
enamel. 
The  enamel  applied  to  porcelain  is  of  the  nature  of  a 

(hinglaze.  Some  of  the  painting  applied  to  the  piece  is 
(Jut  on  before  the  enamel,  some  upon  the  enamel,  and  the 
colors  are  distinguished  in  this  way.  See  Pottery  and 
Porcelain.  Russell  Sturgis. 

Enameled  Leather :  leather  the  .surface  of  which  is  ren- 
dered glossy  by  successive  coats  of  linseed  oil,  and  finally 

of  a  varnisli  of  copal  and  as[)haltum.     See  Le-^ther. 

Enamel  Painting' :  the  art  of  applying  painting  to  glass, 
pottery,  or  the  metals,  much  glass-staining  being  simply 
enamel  painting.     The  various  colors  (chiefly  oxides  of  lead. 

platinum,  gold,  titanium,  uranium,  chromium,  etc.)  are 

mixeil  with  .some  glass  or  "  flux."  ground,  made  into  a 
paint  with  oil  of  s[iike  or  some  other  volatile  oil.  and  then 

applied  with  a  soft  brush,  the  (■utline  being  usu.-illy  first  ap- 
plied and  then  burnt  in.  Some  faint  idea  of  tlie  needed 

skill  may  be  formed  from  the  fact  that  the  i]ainter  has 
to  work  not  with  actual  colors,  but  willi  substances  which  lie 
knows  will  produce  these  colors  after  firing. 

Encaii.stie  Painting'  [e^icnnstic  is  irom  (\r.  ri  i-yKavuTiKn 
(.sc.  Tex>''7-  iii't),  the  encaustic  art,  deriv.  (jf  i-yKaiav.  burn  inj : 
a  durable  species  or  method  of  painting  which  was  prac- 

ticed by  the  ancient  Greeks  upon  the  inn<'r  and  outer  walls 
of  buildings  and  upon  sculptures  in  marble,  and  which  was 
one  of  the  commonest  kinds  of  painting  among  the  artists 
of  the  Roman  empire.  It  was  so  called  from  tjie  process  of 
burning  the  picture  when  completed.  The  pictures  were 
executed  with  wax  colors  {cerce),  and  finished  by  the  appli- 

cation of  a  hot  iron.  The  effect  of  an  encaustic  picture  was 
similar  to  that  of  an  ordinary  tempera  or  water-color  paint- 

ing, but  with  a  somewhat  more  glossy  surface.  Encaustic 
jjainting  has  not  been  practiced  with  much  success  or  to 
much  extent  by  the  moderns. 

Encaustic  Tiles:  See  Tiles. 

Enceinte,  alih'saht'  [Fr.  <  Lat.  in  +  cinctn,  partic.  of 
cin'gere.  gird] :  in  fortification,  the  main  inclosure  or  the 
(generally)  continuous  inclosing  line  of  wall  and  parapet  of 
a  fort  or  fortress.  It  is  tlie  inner  boundary  of  the  main 
ditch,  and,  according  to  its  trace  or  system,  upon  which  its 
contour  is  broken,  it  distinguishes  the  character  of  the  work 
as  bastioned,  polygonal,  tcnaille,  etc.     See  Fortification. 

Enchasing:  See  Chasing. 
Enchorial :  See  Demotic  Writing. 

Eiicina.  or  Enzina,  Juan,  del :  the  "  Father  of  the  Span- 
ish drama"  ;  b.  in  Encina.  near  Salamanca,  about  the  year 

146!».  After  completing  his  studies  at  the  University  of 
Salamanca,  he  found  employment  as  a  court  poet  in  the 
house  of  D.  Fadrique  de  Toledo,  first  Duke  of  Alba.  In 
1496  he  published  a  collection  of  his  poetical  works  entitled 
Cancio7iero,  containing,  besides  a  treatise  on  the  art  of 
poetry,  a  number  of  lyric  and  dramatic  poems.  These 

latter  are  partly  mysteries,  partly' pastoral  jiieces  called  by 
Encina  eglnyas.  Being  repireseuted  before  a  cultivated  au- 

dience in  the  house  of  the  Duke  of  Alba,  independently  of 
religious  festivals,  and  drawing  their  characters  from  real 

life  instead  of  from  the  liturgy,  Eucina's  plays  became  the 
starting-point  of  the  secular  drama  of  Siiain.  Of  another 
dramatical  poem  attributed  to  Encina,  entitled  Farsa  de 
Pldcido  e  Vi/oriano.  all  that  is  known  is  that  it  was  printed 
in  Rome  in  1514.  In  1519  Encina  made  a  pilgrimage  to 
Palestine.  He  spent  the  last  years  of  his  life  in  his  native 
country,  and  died  at  Salamanca  in  1534.   Henry  R.  Lang. 

Enciso,  Martin  Fernandez,  de  :  Spanish  lawyer  ;  b. 
.about  1470.  In  1500  he  went  to  America  with  the  expedi- 

tion of  Bastidas,  and  renuiined  at  Santo  Domingo,  where  he 
l)ecame  a  prosperous  lawyer.  When,  in  1509,  Ojeda  stopped 

at  Santo  Domingo  on  his  way  to  colonize  Tierra  F"irme,  he 
induced  Enciso  to  invest  his  fortune  in  the  enterprise,  mak- 

ing him  lieutenant.  Ojeda  sailed  in  Nov.,  1509,  and  Enciso 
followed  six  months  later  with  another  ship.  He  found 

only  a  handful  of  survivors  of  Ojeda's  colony ;  with  these and  his  own  men  he  founded  Darien  (g.  v.).  Deposed  soon 
after  by  Balboa,  he  went  to  Spain,  but  returned  in  1514  as 
a  legal  officer  in  the  company  brought  by  Pedrarias ;  there- 

after he  was  one  of  the  most  determined  foes  of  Balboa. 

Enciso  published  in  loW  a  Sinna  de  gew/rafia,  which  con- 

tains the  first  Spanisli  account  of  the  New"  World,  and  is otherwise  valuable.     D.  after  1.528.      Herbert  II.  Smith. 

Encke,  en'ke,  Johann  Franz:  astronomer;  b.  in  Ham- 
burg, Germanv,  Sept.  23,  1791.  One  of  his  liost-known works  is  his  discussion  of  the  transits  of  Venus  of  1761  and 

1769,  leading  to  a  distance  of  the  sun  equal  to  95.000.000 
miles.  This  result  is  now  known  to  be  more  than  2.000,000 

miles  too  great.  In  1825  he  was  appointed  director  of  the 
Royal  Observatory  at  Berlin  and  secretary  of  the  Academy 
of  Sciences.  lie  investigated  the  orbit  and  movements  of 
the  comet  which  Pons  discovered  in  1818.  and  which  is  now 

designated  Encke's  comet.  In  1830  he  began  to  edit  the Asfronomische  Jahrbucher.     D.  at  Spandau,  Aug.  26,  1865. 

Encke's  Comet :  a  comet  observed  by  Pons  on  Nov.  26, 
1818.  In  1819  Encke  fii-st  demonstrated  that  the  same 
comet  had  been  seen  as  early  as  1786,  and  several  times  sub- 
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sequontly.  lie  also  fouiul  tliiit.  its  poi-icul  was  about  1,200 
days  (.'i'fSOS  years),  its  su(-ce,ssive  retunis  lieiiifi;  accc^lorated 
and  its  perioil  sliortcned  by  a  iniiiute  iutei'val  o£  lime.  It 
lias  the  shortest  period  and  the  least  aphelion  distance  of  all 
tlie  known  coaiels. 

Kn'criitilcs  |(ir.  '£711^0x1x01.  the  self-eontrollinjj].  also 
called  Ilydrojiarastatie,  from  their  substitution  of  water  for 
wine  in  the  Kucharist:  an  heretical  sect  <lating  from  the 
second  century,  which  inculc-atcd  and  practiced  total  absti- 

nence from  flesh,  wine,  and  marriage.  Subsequently  the 
name  was  ajiplieil  to  the  ascetic  Gnostics  generally. 

Encrinite  [deriv.  of  encriniis;  Or.  4v.  in  +  Kphov.  lily]: 
llie  populiir  name  for  orinoids,  radiated  animals  which  form 
an  order  in  the  (dass  Ei:/i iiioilennafa.  The  (;nerinites  com- 

prise many  genera  and  s|iieir!s,  nearly  all  of  which  are  fossil. 
They  aboinul  in  the  PaUcozoie  rocks,  and  are  quite  numer- 

ous "in  the  Mesozoic  formations.  Encrinites  are  exceed- 
ingly rare,  and  for  many  years  only  one  species  (Pentacri- 

nus' caput  medusm  of  the  West  Indian  seas)  was  known. 
Deep-sea  dredging  expeditions  brought  to  light  two  or 
three  more.  Ctimttliila  in  its  early  stage  of  existence  so 
much  resembles  the  encrinites  that  it  was  dc'scribed  as  a  cri- 
noid  (PentacrinuK  I'uropiL'us),  but  in  Cumatula  the  stem  is 
temporary,  in  the  crinoiils  permanent.  The  stem  consists  of 
disks,  like  button-molds  in  form,  set  in  a  pile  together,  and 
in  the  living  animal  has  some  flexibility.  It  is  mostly  round 
or  jientagonal,  and  is  often  finely  sculptured  on  the  articvi- 
lating  surfaces.  Each  joint  of  the  arms  is  furnished  with 
two  cirri  or  appendages,  which  the  animal  uses  in  capturing 

its  prey.  The  number  of  joiid.s  in  the  Pcntacrinus  hn'areus 
is,  a(«ording  to  Buckland,  about  150,000.  Immense  num- 

bers of  these  animals  lived  in  the  seas  of  the  Palasozoic 
ages.  Revised  by  J.  S.  Ki.vusley. 
Encumbrance :  See  Incumbrance. 

Encyclopip'dia,  or  Cyclopaxlia  [iincydopcedia  is  from 
Gi\  iyKVKXoTraiifia,  a  questionable  compound  for  iyKvKKios 
Tra^Seia,  regular  (course  of)  education,  the  liberal  curricu- 

lum]:  a  compilation  usually,  but  not  always,  in  alphabetic 
arrangement,  which  professes  to  impart  information,  more 
or  less  complete,  upon  the  whole  circle  or  range  of  human 
knowledge.  The  most  noted  of  the  earlier  cyclopaniic  works 
were  the  work  of  Speusippus  (the  nephew  of  Plato,  d.  B.  c. 
339),  not  now  extant ;  the  great  collections  of  Varro,  of  the 
Elder  Pliny,  of  Stob;cu5,  Suidas,  Isidorus,  and  Capella, 
crude  sumnniries  of  the  then  known  arts  and  sciences ;  the 
Speculum  Majiis.  in  four  parts,  of  Vincent  de  Beauvais  (3 
vols.,  1364):  and  other  similar  compilations.  The  work  of 
Alfarabi,  of  Bagdad  (d.  a.  d.  950)  is  also  worthy  of  mention. 
The  Chinese  in  the  course  of  their  long  history  have  com- 

piled and  issued  many  remarkable  and  usually  very  volumi- 
nous encyclopiBdias.  Among  them  may  be  mentioned  the 

Tai-ping-i/ u-lan  in  1,000  books,  compiled  by  order  of  the 
second  emperor  of  the  Sung  dynasty,  and  completed  in  983. 
In  1568  a  new  edition  of  500  sets  was  printed  from  movable 
type,  and  a  later  one  in  1813.  In  the  reign  of  the  second 
emperor  of  the  Ming  dynasty  another  great  cyclopiedia, 
called  the  Yung-Uj-ta-tien,  was  compiled  in  33,877  books 
(with  60  books  of  tables  of  contents).  It  comprised  the 
whole  rounil  of  Chinese  learning — classical,  historical,  philo- 

sophical, and  literary,  embracing  astronomy,  geography, 
medicine,  the  occult  sciences,  Buddhism,  Taoism,  and  the 
arts.  Over  3,000  scholars  were  engaged  in  the  work,  which 
was  finished  in  1407,  and  ready  for  printing  two  years  later. 

No  complete  copy  is  now  in  existence.  In  the  period  K'ang- 
hi,  the  second  of  the  present  ilynasty,  another  great  cyclo- 

piedia,  the  T'u-shu-tseih-cliiiig,  in  10,000  books,  forming 
5,030  volumes,  was  prepared,  and  printed  at  Peking  by  im- 

perial command,  from  movable  copper  type  (in  two  sizes)  in 
the  following  reign  (1736).  A  copy  of  this  immense  and 
valuable  work  was  secured  in  1877  for  the  British  Museum 
in  London.  Its  subjects  are  arranged  in  six  categories  and 
thirty-two  sections,  under  6,109  headings.  The  indexes  ex- 

tend to  twenty  volumes  more. 
The  earliest  modern  encyclopiedia  was  that  of  J.  H.  Alsted 

(b.  1588,  d.  1638),  which  appeared  in  35  books  in  the  year 

1630.  L.  Moreri's  Oramt  Diciionnaire  appeared  in  li573; 
Hofmann's  Lexicon  Universale  (3  vols.)  in  1677 ;  T.  Cor- 
neille's  Diciionnaire  dcs  Arls  (3  vols.)  in  1694;  and  P. 
Bayle's  Diciionnaire  liistorique  et  Criliiiui'  (4  vols.)  in  1697. 
In  the  eighteenth  century  the  principal  works  were  .1.  Har- 

ris's Lexicon  Tcehniciiiii  (2  vols,  folio,  London.  1710):  Eph- 
raira  Chamber.s's  Cycfojjadia  (3  vols,  folio,  173H);  /eiller's 
Vniversal-Lexikon  (64  vols.,  Leipzig,  1732-50);  tlie  I'rench 

Enriirlopi'die  of  the  "Encyclopedists"  Diderot,  d'Alembert, 
Vollaire,  Koiisseau,  (irimm,  and  Helvetius  (28  vols.,  1751-72; 
7  vols.,  1776-80);  the  Bnciidopmdia  liritannica  (3  vols., 
1771;  2d  ed.  in  10  vols..  1776-83;  3d  ed.  in  18  vols.,  1797); 
the  Deutsche  Encjikiopddie  of  Kiister  and  Koos  (1778-1804) ; 
and  the  J'Jncyclopedie  3Iilhodique  par  Ordre  des  Matieres 
(301  vols.,  1781-1832).  In  the  nineteenth  century  the  first 

European  work  was  Dr.  A.  Kee's  Cyrlojiii'din  (45  vols.,  1802- 
19).  A  work  calliid  the  British  Emiiitciiiidia,  edited  by 

Thomas  l)ol>son,  was  publisheil  in  Philadelphia.  1798-1804'; 
Dr.  Brewster's  Edinburgh  Eitcyclopmdia  (18  vols.,  1810-30) 
followed.  The  (Umversatioiks-Lexikon  of  F.  Broekhaus  (Leip- 

zig, 1813),  of  whi<h  thirteen  editions  have  appeared,  was  the 
basis  of  many  other  cyclopa'dias.  The  Encydopmdia  Metro- 
politana  (30  vols.  4io,  1818^5)  was  a  series  of  scientific 
treatises,  as  was  also  Lardners  Cyclop(tdiu.  The  Encyclo- 
pa'dia  Americana  (1839-33,  13  vols.,  and  supp.  vol.,  1848), 
e<lited  by  Prof.  Liclier,  was  based  on  the  Cuniwrsations-Lex- 
ikoii.  The  Penny  Cyctopiedia  (28  vols.,  1833-43),  subse- 

quently rearranged  in  four  divisions  and  twenty-seven  vol- 
umes as  the  English  Cyclopmdia ;  the  Encyelopmdia  Bri- 

iannic(t  {MM  to  9th  editions,  of  which  the  luntn  appeared 
in  24  vols,  and  index  vol.,  1875-89);  the  London  Encyclo- 

pa'dia  (33  vols.,  1839);  and  Messrs.  VV.  &  R.  Chambers'.s  A'«- 
cyclopadia  (10  vols..  1859-68;  new  ed.  1888-93).  are  the 
princijial  British  cyclopa'dias  of  the  nineteenth  century. 
The  AUgemeine  Encykhpod ie  of  Krsch  and  (iruber  (160  vols., 

ISIS,  .sf (/.) ;  Mever's  Orosse  Conversations-Lexikon  (53  vols.. 
1840-55):  Pierer's  Universal-Lexikon  (34  vols.,  1840-46; 
5th  ed.  19  vols.,  1867-71) ;  Broekhaus  {13th  ed.  1882-87)  and 

Meyers'  Conversations-Lexikon  (16  vols,  and  2  supps.,  1885- 
91)  are  the  best  cyclopaedias  in  German.  Of  the  small 
encyclopsEdias,  the  Hand-Lexicon  of  Meyer  (3  vols.,  1892- 
93)  is  by  far  the  best.  The  French  have  Encyclopedic  des 
Gens  du  Monde  (22  vols.  8vo,  1833-44);  Encyclopedic  Mod- 
erne  (36  vols.  8vo,  1848-57) ;  Encyclopedie  Catholique  (18 
vols,  and  sup.) ;  and  Larousse,  Grand  Dictionnaire  Vni- 
verselle  du  XIX""  Siecle,  pidilished  in  fifteen  volumes,  large 
quarto,  with  two  supplementary  volumes  of  the  same  size. 
This  work  was  intended  to  replace  the  famous  Encyclopedie 
of  the  eighteenth  century  (Paris,  186.5-80).  The  later  cy- 
clopa-dias  puljlisheil  in  the  U.  .S.  have  been  2Tie  Xew  Amer- 

ican Cyrhipadia  (16  vols.,  1857-63),  revised  as  Tlie  American 
Cyclopii'dia  (16  vols.,  1873-76) ;  Zell's  Eneyclopcedia  (3  vols, 
large  4to,  1869-72 ;  an  abridgment  in  1  vol.  4to,  1872) ;  The 
National  Encyclojxedia  (8vo,  1872,  seq.);  an  edition  of 

Chambers's  Encyclopaidia,  printed  from  imported  plates  (10 
vols.  8vo) ;  Schem's  German-American  Encyclopadia  (8 
vols.,  1869);  Jcjhnson's  New  Unirersal  Cyctopiedia  (4  imp. 
8vo  vols.,  1874-77) :  People's  Cyeliqxedia  of  Universal  Knowl- 

edge (3  vols.,  1881-83);  Johnson's  New  General  Cyclopwdia 
and  Copper-plate  Hand-atlas  of  the  World  (2  vols.  8vo, 
1885);  Internationcd  Cyclopwdia  (15  vols.,  8vo,  prepared  on 

the  basis  of  a  former  ed.  of  Chambers's);  Johnson's  Uni- 
versal Cyclopcedia,  Bevised  (1893-97,  8  vols.).  See  also  Dic- 

tionary, Lexicon,  Bibliography,  and  Biographical  Dic- 
tionaries. Revised  by  C.  K.  Adams. 

Endcle'chius,  Severus  Sanctus  :  Christian  Latin  poet, 
perhaps  from  Gaul,  who  taught  rhetoric  at  Rome  toward 
the  end  of  the  fourth  century.  He  is  the  author  of  an 
amoebean  pastoral,  relative  to  a  murrain  among  cattle  {De 
Mortibus  Boum).  Tityrus  ascribes  the  preservation  of  his 
herd  to  the  sign  of  the  cross  impressed  upon  their  fore- 

heads. See  Riese's  Anthologia,  893,  and  a  separate  edi- 
tion by  J.  A.  Giles  (London.  1838).  M.  Warren. 

Endellionite:  See  Bournoxite. 

Endemic  [from  Gr.  iv,  in  -1-  5rj;uos,  people] :  peculiar  to 
some  locality :  often  occurring  in  a  particular  region:  said 
of  diseases.  The  investigations  of  endemic  influenees  deal 
with  climate,  topography,  geology,  water-supply,  personal 
habits  and  character,  moral,  religious,  and  political  condi- 

tions, and  (since  the  origin  of  .the  germ-theory  of  disease) 
with  the  study  of  minute  animal  and  vegetable  organisms. 
The  study  of  endemic  influences  has  given  rise  to  the  new 
science  of  medical  geograjjhy.  See  Miihry,  Noso-Geogra- 
phie  (3  vols.) ;  Boudin,  Traite  de  Geographic  et  de  Sldtistique 
Medicates,  et  de  JIaladies  Endcniiqites  (3  vols..  1857) ;  Sir 
Ranald  Martin,  On  the  Inttaence  of  Tropical  Climate;  the 
British  Army  Medical  Beporls.  annual  since  1859. 
Endermic  Method  [endermic  is  from  Gr.  eV.  in  +  8tp/xo, 

skin] :  a  niainierof  administering  medicines  formerly  some- 
times employed,  l)y  which  the  skin  was  made  to  absorb  the 

remedv  used.     In  some  instances  a  blister  was  raised,  and 
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the  medicine — for  example,  snliihate  of  morphia — was  ap- 
plied to  the  lilisteri'il  surface.  This  phin,  IhoULcli  often  sur- 

prisiiifjly  ellertive,  has  been  superseded  by  tlie  hypoderinie 
method,  in  which  the  medicine  is  introduced  mider  Ihe 
skin  by  a  small  needle-pointed  syringe. 

Eiidicott,  John  :  Colonial  Governor  of  Massachusetts;  b. 
at  Dorchester,  England,  in  1589;  removed  to  America  in 
1628,  was  acting  Governor  of  the  Massachusetts  Ha,y  Colony 
in  1639-30,  and  was  elected  to  that  oflHce  in  1644,  again  in 
1649,  and  re-elected  to  it  every  year  from  1650  to  1665,  ex- 
ceiit  in  1654.  A  bold  and  energetic  man,  a  zealous  Puritan, 
he  was  intolerant  of  whatever  he  considered  wrong.  To 
meet  the  needs  of  the  colony  he  established  a  mint  in  spite 
of  a  law  forbidding  such  action,  and  cut  out  the  red  cross 
of  St.  George  from  the  military  standard  because,  as  he 
claimed,  the  emblem  savored  of  [lopery.  Under  his  adminis- 

tration, from  1659  to  1661,  four  Quakers  who  refused  to 
obey  the  laws,  which  banished  them  from  the  colony,  under 
pain  of  death  if  they  returned,  were  put  to  death  in  Boston. 
D.  in  Boston,  Mass.,  Mar.  15,  1665. 

Eiulicott,  William  Crowninshield  :  lawyer ;  b.  at  Salem, 
Mass.,  Nov.  19,  1827;  a  lineal  descendant  of  John  Endieott 
and  of  Jacob  Crowninshield,  Secretary  of  the  Navy  in  Jef- 

ferson's cabinet  1805-09.  He  studied  law  and  was  admitted 
to  the  Massachusetts  bar  in  1850;  was  a  judge  of  the  Su- 

preme Court  1873-83;  and  was  Seci'etary  of  War  in  the 
cabinet  of  President  Cleveland  1885-89. 

Endive  [from  Pr.  endive  :  Ital.  endivia  <  Lat.  *intibea, 
deriv.  of  iihtibum,  in'tibus,  or  in'tybum,  endive,  chicory] 
(Cichn'riitm  endi'via):  a  biennial  herbaceous  plant  of  the 
family  Componi/w,  cultivated  in  the  gardens  of  Europe  and 
America.  Its  blanched  radical  leaves  are  used  as  a  salad. 
It  is  a  native  of  the  Mediterranean  basin. 

Endless  Screw :  a  piece  of  mechanism  formed  by  com- 
bining the  screw  with  a  cog-wheel,  or  by  making  a  screw 

act  on  the  threads  of  a  female  screw  sunk  in  the  edge  of  a 
wheel.  The  axis  of  the  screw  may  be  either  in  the  plane 
of  the  wheel  or  at  right  angles  to  it ;  in  the  latter  case  it  is 
called  the  American  endless  screw.  In  its  mechanical  prin- 

ciple the  endless  screw  is  a  combination  of  the  inclined 
plane  and  the  lever. 

Endlicher,  ent'lich-er,  Stephen  Ladislaus  :  botanist  and 
linguist ;  b.  at  Pressburg,  Hungary,  June  24,  1804.  He 
studied  several  Oriental  languages  and  the  natural  sciences. 
In  1838  he  became  director  of  the  Imperial  Library  of 
Vienna,  and  in  1840  Professor  of  Botany  in  the  university  of 
that  city.  Among  his  botanical  works  are  Oenera  Plan- 
tarum  (1836-40) ;  Icoiiograjihia  Oenerum  Flantarum  (1838) : 
Enchiridion  Botanicum  (1841):  and  Synopsis  Coniferarum 
(1847).     D.  in  Vienna,  Mar.  38,  1849. 

Endocardl'tis  [endocardium  +  -Ms,  of  Greek  origin, 
used  in  names  of  diseases  to  denote  inflammation]  :  an  in- 

flammation of  the  endocardium.  It  is  generally  of  rheu- 
matic character,  and,  though  not  often  immediately  fatal, 

it  is  a  frecjuent  cause  of  organic  disease  and  deformity  of 
the  heart  and  its  valves.  It  is  frequently  associated  with 
pericarditis,  and  its  occurrence  is  one  of  the  results  always 
to  be  feared  in  rheumatic  fever.  It  is  usually  attended  by 
pain  or  discomfort  about  the  heart,  and  is  detected  by 
auscultation.  It  proiluc.es  peculiar  murmurs  in  the  heart, 
the  signirtcance  of  which  can  only  be  appreciated  by  the 
trained  physician.  The  disease  is  very  intractable.  Sed.a- 
tives,  such  as  morphia,  hydrocyanic  acid  or  aconite,  and  iligi- 
talis,  may  be  useful  in  acute  stages.  The  alkaline  treatment 
for  rheumatism  is  often  advantageous.  Patients  sometimes, 
though  not  very  frequently,  entirely  recover. 

Endocar'diuni  [from  Gr.  evSov,  within  -t-  xapSia.  heart] :  the serous  membrane  lining  the  chambers  and  valves  of  the  heart. 
En<locarp  [from  Gr.  ̂ vSov.  within  +  Kapir6s,  fruit]  :  the 

inner  coat  or  layer  of  a  fruit,  as  the  stone  of  the  cherry  and 
peach.     See  Drupe. 

Endochrome  [from  Gr.  ivSov,  within  +  xp»Mo.  color] :  an 
old  name  for  Ihe  coloring-nuitters  in  plant-cells,  including 
diatomiu,  phycocyanin,  phycoerythrin,  phycoxanthin,  etc., 
all  to  be  regarded  as  forms  or  modifications  of  Chlorophyll 
[q.  v.). 
Endogamy :  See  Ethnology. 

En'dogens,  or  Endog'enous  Plants  [from  Or.  et-Sov, 
within  -I-  -7€i/7j$,  produced;  cf.  ivSoyfviis,  born  in  the  house]: See  MoxoroTYLEiJONs. 

Endo]>lil(Blini ;  See  Bast. 

En'dor  :  an  ancient  village  of  Palestine  ;  on  the  northern 
declivity  of  Little  Ml.  Ileniion,  18  miles  S.  E.  of  Acre  (see 
map  of  Palestine,  ref.  6-E)  :  long  held  by  the  Canaanites 

against  the  Israelites,  and  cc'lebrated  as  the  scene  of  Saul's 
interview  with  the  witch.  (See  1  Samuel  xxviii.)  It  eon- 
tains  about  twenty  rude  houses  and  some  cave-dwellings. 

Endorse  [readapted  to  Lat.  original  from  Mid.  Etig.  en- 
dossK  —  0.  Fr.  eudosser ;  en  <  Lat.  in  +  donser,  deriv.  of  dos : 
Ital.  dosso  <  Lat.  dorsum,  back — i.  e.  write  upon  the  back]  : 
in  commercial  law,  to  write  one's  name  on  the  back  of  a  note, 
check,  bill  of  exchange,  or  the  \\kv.  in  order  to  transfi'r  the 
property  in  it  or  the  rights  arising  umler  it,  or  to  guarantee 
its  due  satisfaction.    See  Indorse  and  Bill  of  Exchange. 

Endosmo'sis  and  Exosniosis  :  Sec  Li^nn  Diffusion. 

En'dosperin  [Gr.  ei/Sov,  within  +  o-irf'pjuo,  seed] :  the  cellu- 
lar matter  (formerly  called  ((//("woO  surrounding  or  at  the 

side  of  the  embryo,  and  within  the  seed-coats  of  many 
seeds.  It  is  developed  in  the  embryo-sac  of  the  seed  after 
fertilization,  and  in  many  seeds  is  all  absorbed  before  the 

ripening  of  the  seed  by  the  growing  endii-yo  (in  seeds 
"without  endosperm");  while  in  others  only  a  part  is  so 
used  (in  seeds  "with  endosperm").  It  is  usually  tilled  with 
starchy  or  oily  matters,  which  serve  as  food  for  the  young 

A  to  D,  seeds  without  endosperm  ;  E  to  G,  seeds  with  endosperm  ; 
A,  Alisma  ;  B.  Orchis  ;  C,  Barbarea  ;  D,  Chicory  ;  E,  Iris ;  F, 
Ranunculus ;  G,  Ruraex. 

plant  during  the  period  of  germination.  In  wheat,  oats, 
maize,  buckwheat,  etc.,  it  is  very  starchy,  and  on  being 
crushed  yields  flour.  In  a  few  seeds  a  starchy  matter  de- 

velops outside  of  the  embryo-sac;  this  is  distinguished  as 
"  perisperm."  Charles  E.  Bessey. 

Endym'ion  (in  Gr.'E^'Sufiiai;'):  in  Greek  mythology, a  beau- 
tiful youth  beloved  by  Diana  (Selene),  who  cast  him  into  an 

everlasting  sleep.  One  tradition  represents  him  as  a  son  of 
Zeus  (Jupiter),  who  granted  him  immortality  and  the  privi- 

lege of  sleeping  as  much  as  he  desired.  Some  persons  sup- 
pose that  Endymion  is  a  personification  of  the  sun  or  of  the 

plunge  of  the  setting  sun  into  tlie  sea. 

Enemy  [from  0.  Fr.  enemi  >  Mod.  Fr.  ennemi  :  Ital. 

neinico  :  Span,  enemigo  <  Lat.  immi'cus;  in,  not  -t-  ami'cus, 
friend] :  in  international  la%v,  a  state  which  has  publicly 
declared  war  against  another  state,  or  against  which  the 
latter  state  has  made  such  a  declaration.  This  declaration 

must  be  made  by  a  duly  organized  state  or  kingdom,  for 
such  a  declaration  by  any  turbulent  body  of  men  is  not 
sufficient.  Hostilities  having  been  formally  declared,  every 
subject  or  citizen  of  the  hostile  nations  becomes  in  theory 

an  enemy  of  the  opposing  state,  and  all  intercourse  or  com- nnuiication  between  the  citizens  of  one  hostile  state  and 

those  of  the  other  is  unlawful.  Thus  the  term  enemy  in- 
cludes both  combatants,  to  whom  the  actual  condiat  is  in- 

trusted, and  non-combatants,  who  are  exempted  from  the 
operations  of  war  as  far  as  possible.  An  enemy  can  not, 
as  a  general  rule,  enter  into  any  contract  which  can  be 
enforced  in  the  courts  of  law ;  except,  for  example,  when 
a  state  permits  expressly  its  own  citizens  to  trade  with 
the  enemy;  and  perhaps  a  contract  for  necessaries  or  for 
monev  to  enable  the  individual  to  get  home,  or  for  ransom, 
though  not  by  English  usage,  might  be  enforced.  In  the 
U.  S.  an  alien  enemy  can  not,  in  general,  sue,  during  the 
war,  a  citizen  of  the  U.  S.,  either  in  the  federal  courts  or 
those  of  the  several  States.  The  word  enemy,  in  a  still 
more  extended  sense,  includes  all  who  have  begun,  or  who 
have  made  preparations  for  beginning,  liostilities  against  a 
state,  or  are  participating  in  a  war  against  a  state,  though 
their  own  state  may  be  in  amity  with  it.  The  Latins  had  a 
particular  term  (hostia)  to  denote  a  public  enemy,  and  de- 

noted a  private  enemy  by  the  term  inimiciis.    See  War. Kevised  by  T.  S.  Woolsey. 
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Energ'y  |fr<iiii(ir.  iufpytia.  rorcc,  activity,  dcriv.  of  ̂>'6p7<)s, 
activo;  hi.  in  +  ̂p7o>'.  work]:  an  iileal  physical  (jiianlity 
whicli  serves  as  a  fuiMiiimi  measure  of  certain  forces  or  re- 

sults of  action  in  nature.  I'liere  is  a  remarkable  analofjy 
between  the  ideas  of  energy  and  of  matter,  iu  that  neither  of 
them  can  lie  created  or  destroyed.  When  matter  disajipears 
fri>m  siglil,  for  exaiuple,  when  water  evaporates,  its  form  is 
merely  changed  into  that  of  an  invisible  vapor,  which,  if 
condensed,  will  again  turn  into  the  original  quantity  of 
water.  .\t  first  sight  it  would  seem  that  other  things  than 
matter  can  be  created  out  of  nothing,  and  lapse  back 

again  into  nothingness,  without  any  change  of  form.  Mo- 
tion is  an  example  of  this.  A  stone  allowed  to  drop  ac- 

quires motion;  when  it  reaches  the  gromid  the  molicjn 
ceases.  So  far  as  ordinary  observation  goes,  nothing  has 
been  expended  to  make  this  motion,  nor  has  the  motion 
yielded  anything  that  can  afterward  be  used.  So  electricity 
can  apparently  be  made  out  of  nothing  by  ruljliing  two 
bodies  together.  When  thus  created  it  can  apparently  be 
destroyed  without  producing  any  result. 

Modern  research  seems  to  indicate  that  these  conclusions 
are  not  true,  but  that  all  physical  effects  are  subject  to  tlie 
law  of  causation ;  that  they  can  not  be  |iroduced  except 
by  expending  or  using  up  a  proportional  ((uantity  of  some 
active  agent,  which  may  then  be  regarded  as  their  cause. 
Thus  arises  the  idea  that  the  expenditure  of  the  cause  in 
producing  an  effect  is  sinqily  a  transformation  of  one  thing 
into  another,  like  that  which  takes  phice  when  water  is  trans- 

formed into  vapor.  This  idea  has  been  developed  histori- 
cally in  the  following  way:  When  mechanics  was  reduced 

to  a"  science,  by  applying  uuilhematical  analysis  to  Newton's law  of  motion,  the  following  general  theorem  was  discov- 
ered :  Let  there  be  any  ninnber  of  bodies  (for  example, 

those  which  compose  the  solar  system)  moving  under  the 
influence  of  their  mutual  gravitation,  but  never  coming  into 
actual  collision.  Conceive  the  following  two  quantities  to 
bo  formed :  (1)  tlie  sum  of  all  the  products  obtained  by 
multiplying  the  mass  of  each  body  into  half  the  square  of 
its  velocity;  (2)  the  sum  of  the  quotients  obtained  by 
dividing  the  products  of  every  pair  of  masses,  taken  two 
and  two,  by  their  mutual  distance.  In  algebraic  language, 
if  we  represent  by  mi,  njg,  m,.  etc.,  the  masses  of  the  bodies, 
the  unit  of  mass  being  taken  as  that  quantity  of  matter 
which  will  attract  an  equal  quantity  with  unit  force  at  unit 
distance  :  I'l,  !'2, 1's,  etc.,  the  velocities  with  which  the  several 
boilies  are  moving  at  any  instant :  ru.  cjs.  rjj,  etc..  the  dis- 

tances apart  of  the  first  body  from  the  second,  of  the  first 
from  the  third,  of  the  second  from  the  third,  etc. ;  then  if 
we  represent  the  first  quantity  above  defined  liy  T  and 
the  second  by  P,  their  algebraic  expressions  will  be 

T  =  J  {niivi'  +  mii\^  +  nhVi'  +  etc.) 
»!im2      miiii: +  — = —  -I-  etc. 

Til  ''l3  '"23 

In  modern  physics  the  quantity  T  is  called  the  kinetic 
energy  of  the  system  of  bodies. 

Owing  to  the  continually  varying  velocities  of  the  bodies 
and  their  varying  distances,  the  two  quantities  T  and  P  are 
continually  varying,  but  the  conclusion  of  the  theorem  is 
that  their  difference  never  varies  so  long  a,s  no  external 
force  acts  on  the  bodies.  Thus  we  may  write  the  equation 

T  —  P  =  a  constant, 
or  T  =  P  -f  C. 

If  the  negative  of  P  be  regarded  as  the  representative  of 
another  quantity,  called  the  potential  energy  of  the  body, 
putting 

E  =  potential  energy  =  —  P 

then  T  -t-  E  =  a  constant", 
so  that  whenever  T  increases  the  potential  energy  will 

diminish  by  the  same  amount,  and  vice  versa.  Thus" arises the  co7iception  that  through  all  the  motion  of  the  bodies 
there  is  a  transformation  of  one  of  these  forms  of  energy 
into  the  other  without  any  gain  or  loss.  Such  was  the  idea 
as  developed  by  the  geometers  of  the  time  of  Lagrange  and 
Laplace. 
An  aijpjirent  exception  was  seen  to  occur  if  two  of  the 

bodies  came  into  collision.  It  was  shown  that  then  the 
kinetic  energy  T  would  be  lost,  without  any  potential  energy 
being  gained,  so  that  there  would  be  an  apparent  loss  iu  the 
sum  of  the  two.  But  Rum  ford  showed  that  in  such  a  case, 
although  energy  disap|)cared.  somethingelse  took  its  place — 
namely,  fieri/.  Tlial  is,  he  showed  that  by  using  up  energy, 
or  the  forces  which  could  be  changed  into  energy,  a  corre- 

s|)onding  amoinit  of  heat  couM  be  produced.  Thus  if  H 
be  put  for  a 'pumtity  proportional  tcj  heat  [iroiluceU,  there 
will  result  the  ecpiation 

T  -I-  E  +  II  =:  constant. 

Subsequently  .b>ule.  and  after  him  a  number  of  experi- 
menters, (lel('riTiined  the  exact  amount  of  energy  which  had 

to  disappear  in  order  to  olitain  a  given  amount  of  heat. 
To  explain  the  constant  relation  thus  arising,  the  relation 
between  energy  and  work  must  be  shown. 

Wor/c  is  said  to  be  done  whenever  a  force  acts  upon  a 
body  in  motion.  The  amount  of  work  is  equal  to  the  jirod- 
uct  of  the  force  into  the  distance  through  which  the  body 
is  moved  under  its  action.  For  example,  if  a  weight  of 
1  lb.  is  rai.sed  to  a  height  of  10  feet,  an  amount  of  work  is 
done  which  nuiy  be  calle(l  16  foot-pounds.  .Suppose  that 
the  effect  of  this  work  is  undone  or  annihilateil  by  letting 
the  body  fall  back  through  the  16  feet.  Aiiparently  when 
it  reaches  the  ground  tlie  work  is  undone  without  any 
effect  being  [iroduced.  But  really  a  certain  quantity  of  heat 
has  been  generated  by  the  blow  in  striking,  and  there  is  an 
exact  correlation  betw  een  the  amount  of  the  fall,  the  energy 
with  which  the  body  struck  the  ground,  and  the  amount  of 
heat  generated.  This  relatiim  may  be  expressed  by  saying 
that  the  temperature  of  the  water  at  the  bottom  of  Niagara 
Falls  must  be  a  quarter  of  a  degree  Falirenheit  higher  than 
at  the  top,  in  consequence  of  the  energy  jiroduced  by  the 
fall  being  changed  into  heat.  The  amount  of  heat  gen- 

erated or  absorbed  in  various  processes  may  be  accurately 
measured,  and  a  common  measure  is  that  necessary  to  raise 

a  kilogramme  of  water  from  0^  C.  to  1 C,  called  a  Calorie 
((/.  v.).  The  instrument  used  in  measurement  is  called  a 
Calori.meteb  iq.  v.). 

There  arc  two  forms  of  potential  energy — the  one.  that  al- 
ready described,  dependent  on  the  positions  of  bodies,  the 

other  dependent  on  their  internal  constitution  or  chemical 
combinations.  For  exanqtle,  let  us  touch  with  a  flame  a 
mixture  of  oxygen  and  hydrogen.  An  enormous  amount  of 
heat  is  instantly  produced. .apparently  out  of  nothing.  But 
the  mixture  of  gases  is  changed  into  water,  or,  more  pre- 

cisely, into  steam.  We  therefore  conclude  that  oxygen  and 
hydrogen,  as  pure  gases,  have  stored  up  in  them  a  definite 
quantity  of  potential  energy  which  is  spent  or  transformed 
into  heat  when  they  combine  to  form  water.  The  truth  of 

the  theory  is  shown  by  the  fact  that*the  water  requires  the 
expenditure  of  a  corresponding  amount  of  energy  in  some 
other  form  to  be  decomposed  into  its  elements.  If  it  is  de- 

composed by  an  electric  current  from  a  dynamo,  then  the 
amount  of  work  done  by  the  dynamo  is  the  exact  equivalent 
of  the  heat  which  was  evolved  by  the  combination  of  the 
gases  and  a  condensation  of  the  steam  which  they  formed. 

There  is  still  a  fourth  form  into  which  the  three  forms 
already  described  may  be  transformed,  namely,  electricity. 
To  produce  electricity  of  a  given  potential,  one  of  the  other 
forms  of  energy  must  be  expended,  or  work  of  some  kind, 
internal  or  external,  must  be  done. 

The  general  principles  of  the  subject  having  been  illus- 
trated, certain  more  exact  numerical  statements  respecting 

it  are  necessary.  The  various  forms  of  the  physical  quantity 
called  energy  may  be  classified  as  follows : 

(1)  Actual'  or  kinetic  fHcrc/i/.  exhibited  whenever  a  body is  set  in  motion,  and  measured  by  the  product  of  the  mass  of 
the  body  into  half  the  square  of  its  velocity.  (2)  Potential 
energy,  which  means  a  quantity  dependent  on  the  position 
or  internal  state  of  a  body,  of  such  a  nature  that  it  changes 
by  a  certain  amount  whenever  that  condition  or  position 
changes.  (3)  Work  done,  which  has  already  been  defined  as 
the  product  of  a  force  acting  upon  a  body  into  the  distance 
through  which  the  body  moves  in  the  direction  of  the  force. 
Strictly,  however,  work  should  not  be  regarded  as  a  distinct 
form  of  energy ;  it  is  simply  the  process  of  changing  the 
amount  of  potential  energy.  (4)  Electricity,  or,  to  speak 
more  exactly,  electric  potential.     (5)  Heat. 

Each  of  these  quantities  may  be  taken  to  have  a  certain 
value  or  price  in  nature,  as  measured  by  the  others.  Their 
production  and  expenditure  is  then  subject  to  the  law  that 
no  one  of  them  can  be  produced  except  at  the  expense  of 
one  or  more  of  the  others,  and  can  never  be  annihilated  ex- 

cept by  producing  one  or  more  of  the  other  four.  They  were 
formerly  called  forces,  and  the  relations  between  them  were 
called  the  correlation  of  forces. 

The  law  that  no  energy  is  created  or  destroyed  is  called 
the  "law  of  conserration  of  energy.  See  Energy,  Conserva- tion OF. 
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Tho  operatioii.s  (if  an  electric  railway  run  by  a  sti>raj;'o 
battery  all'ord  one  of  the  best  examples  of  tlie  way  in  which 
these  various  forms  of  energy  may  be  transnuitei'l  into  eaeli other.  Begin  with  the  fuel  which  heats  the  water  in  the 
engine.  In  this  fuel,  considered  in  relation  to  the  oxy- 

gen in  the  atmosphere,  is  stored  a  certain  definite  amount 
of  potential  energy.  By  condjustion  this  potential  energy 
is  changed  into  such  a  quantity  of  heat  that  every  pound  of 
coal  l)in-iicd  creates  heat  enough  to  raise  the  temperature  of 
8.000  lb.  of  water  one  degree  centigrade.  If  the  heat  thus 

applied  to  the  water  in  the  boiler  were  aUowed  to  accumu- 
late it  would  speedily  burst  it ;  but  the  water  is  first  converted 

into  steam.  Part  of  the  heat  produced  by  the  combustion  thus 
disappears,  and  in  its  place  appears  a  change  of  w^der  into 
steam.  This  change  involves  an  increase  of  potential  en- 

ergy exactly  equivalent  to  the  heat  which  has  disappeared. 
The  steam  now  drives  the  piston  of  the  engine  against  the 
resistance  of  the  machinery  and  of  the  currents  in  the 
dynamo,  and  in  the  act  of  doing  so  is  changed  back  into 
water.  A  part  of  the  potential  energy  which  thus  disap- 

pears is  expended  in  heating  the  water  of  the  condenser: 
tlic  remainder  in  the  work  of  running  the  dynamo,  where  it 
rea])pears  as  electricity.  The  electric  current  is  now  passed 
through  the  storage  battery,  where  the  potential  energy  dis- 

appears as  fast  as  the  dynamo  creates  it,  and  in  its  place  a 
chemical  change  is  produced  in  the  materials  of  the  battery, 
and  this  change  is  the  exact  equivalent  of  the  heat  which  has 
disapi)eared.  It  must  be  understood  that  all  the  heat  does  not 
thus  disappear ;  probably  nine-tenths  of  it  has  been  expended 
in  heating  the  water  in  the  condenser  and  in  warnnng  the 
air  Ijy  the  products  of  combustion,  and  only  one-tenth  has 
been  utilized  as  actual  potential  energy.  The  storage  bat- 

tery thus  charged  with  potential  is  put  into  the  electric  car. 
The  moment  the  car  begins  to  move  the  friction  of  the 
wheels  acts  against  it,  and  work  is  done.  This  work  is 
turneil  into  heat  by  the  friction  of  the  car  along  the  road, 
provided  the  latter  is  level ;  but  if  the  car  has  to  go  up  a 
hill,  the  work  of  raising  the  car  against  gravity  has  also  to  be 
done.  Thus  the  potential  of  tlie  storage  battery  disappears 
anil  in  its  place  appear  two  physical  elfects — the  production 
of  heat  and  the  raising  of  the  car  against  the  force  of  grav- 

ity. If  the  car  runs  down  hill  either  more  heat  will  be 
produced  or  the  potential  of  the  storage  battery  will  be  in- 

creased accordingly.  The  beautiful  result  is  this:  Suppos- 
ing the  storage  battery  of  a  car  to  have  just  enough  poten- 
tial energy  to  run  the  car  all  day  and  bring  it  back  to  its 

starting-place,  the  friction  on  the  tracks  will  reproduce  ex- 
actly the  amount  of  heat  which  was  generatinl  in  the  com- 

bustion of  the  coal,  less  the  amount  which  has  been  alreaily 
reproduced  in  other  ways,  as  by  the  friction  of  the  engine, 
the  heating  of  the  dynamo,  etc.  But  suppose  that  at  night 
the  oar  is  at  the  top  of  a  hill  from  the  foot  of  which  it 
started  in  the  morning,  and  that  the  difference  of  level  is  4:j0 
meters,  th(Mi  tlie  heat  which  has  been  produced  in  all  these 
ways  will  be  less  than  that  given  out  by  the  conduistion  of 
the  coal  by  jlK^t  enough  to  heat  a  quantity  of  water  of  the 

same  weight  as  the  car  1'  C.  or  lf°  P.  Now,  let  the  car  run 
to  the  bottom  of  the  hill  by  its  own  weight  and  this  lost 
heat  will  be  reproduced  by  friction  and  by  the  act  of  stop- 

ping the  car.  To  the  eye  of  the  physicist,  all  the  operations 
<if  nature  consist  in  transformations  of  energy  from  one 
form  into  another.  The  great  storehouse  of  energy  is  the 
sun,  which  continually  supplies  it  to  our  earth  in  tlie  form 
of  heat.  A  part  of  tlie  heat  is  spent  in  evaporating  the 
waters  of  the  ocean,  raising  the  clouds,  and  keeping  up  the 
processes  of  animal  and  vegetable  life.  When  these  processes 
t-ease,  and  when  the  clouds  reach  the  ocean  in  the  form  of 
rivers,  the  heat  is  reproduced.  The  heat  of  the  sun  can  not 
generally  be  utilized  with  advantage  for  driving  ships  and 
machinery  except  in  the  case  of  water-power.  Tlie  heat 
which  the  sun  radiates  from  a  clear  sky  upon  the  deck  of  a 
.steamship  would  sufHce  to  drive  her  at  a  fair  sliced  could  it 
only  be  turned  into  work.  But  the  practical  difficulties  in 
the  transformation  are  insuperable.  The  work  of  machinery 
has  therefore  to  be  done  by  utilizing  the  potential  energy 
stored  up  in  the  coal  beneath  the  surface  of  the  glolie.     See 
PoTENTHL.  S.  NeWCOMB. 

Energy.  CoiLservation  of:  the  general  law,  developed  in 
the  article  Enkrgy,  thait  no  form  of  energy  can  ever  lie  pro- 
<luced  except  by  the  expenditure  of  some  other  form,  nor 
annihilated  except  by  being  reprodiiced  in  an<ither  form. 
Consequently,  the  sum  total  of  energy  in  the  universe,  like 
the  sum  total  of  matter,  must  always  remain  the  same.   This 

law  was  foi'rnei'iy  known  as  that  of  the  ni7n<enui/iun  iif  three  ; 
but  the  ambiguity  of  the  word  force  led  to  the  use  of  the 

term  "  energy  "  to  express  the  physical  quantity  in  question. S.  Newcomb. 

Energy,  Dissipation  of:  a  general  theory  or  phenome- 
non of  physics  first  pointed  out  by  Sir  William  Thomson, 

and  bearing  directly  upon  tli<^  nebular  hyi)otliesis,  though 
quite  independent  of  it.  It  may  be  expressed  by  saying 
that  there  is  a  constant  tendency  in  all  known  forms  of  en- 

ergy to  be  converted  into  heat,  and  that  this  heat  radiates 
into  space  and  is  apparently  lost  forever.  The  great  store- 

house of  energy  is  the  sun,  but  its  heat  is  being  constantly 
radiated  into  space  and  never  returned  to  it,  so  far  as  we 
can  discover.  Since  the  quantity  of  heat  is  limited,  the 
time  must  arrive  when  the  sun  will  become  a  cool,  dark 
body  like  the  earth.  Even  when  heat  is  for  the  time  biding 
turned  into  power,  this  power  ultimately  disappears  by  the 
generation  of  heat  through  friction.  This  heat  is  communi- 

cated to  the  earth,  air,  and  ocean,  and  radiated  off  into 
space.  If  any  arrangement  existed  by  which  the  heat  could 
be  7'eturned  to  the  earth  or  to  the  sun,  we  might  imagine  its 
ultimate  recovery ;  but  all  the  known  laws  of  radiation  lead 
to  the  conclusion  that  the  lost  heat  goes  oflf  in  straight  lines 
through  infinite  space,  never  to  be  again  recovered.  This 
remarkable  fact  leads  us  to  set  both  a  beginning  and  an  end 
to  the  existing  order  of  things,  but  does  not  in  itself  explain 
the  beginning.  The  only  end  to  which  it  points  is  one  in 
which  life  can  no  longer  exist,  the  sun  ceasing  to  give  light 
or  heat,  and  the  earth  and  planets  becoming  cold  in  the  em- 

brace of  death.  S.  Newcomb. 

Enfantin.  aaiVfa~ah'taiV,  B.\RTniiLEMV  Prosper  :  French 
socialist  and  leader  of  the  Saint-Simonians ;  Ij.  in  Paris, 
Feb.  8,  1796.  He  was  destined  for  the  army  and  educated 
in  the  Ecole  Polytechnique ;  but  when  Louis  XVIII.  closed 
the  school,  in  1815,  he  sought  employment  in  mercantile 
business.  After  traveling  for  several  years  in  Russia,  Ger- 

many, and  the  Nethei'lands  as  agent  for  a  Fi'ench  wine- 
house.  Enfantin  entered  a  French  banking-house  in  St. 
Petersburg  in  1821,  and  became  in  1833  cashier  in  the  Caisse 
Hypothecaire  in  Paris.  In  1825  he  made  the  accjuaintance 
of  Saint-Simon,  and  was  completely  captivated  by  his  ideas. 
Shortly  after  the  death  of  the  master  he  founded,  together 
with  a  brother  pupil,  Olindc  Rodriguez,  a  communistic 
paper.  Le  Producleur.  Though  the  pa]ier  was  stopped  very 
soon,  the  sect  continued  spreading,  and  Jiftcr  the  revolution 
of  1830  it  was  organized  under  the  lead  of  Enfantin  and 
Bazard.  They  soon  came  to  represent  widely  divergent 
views,  the  former  introducing  novel  ideas  of  moral  and  re- 

ligious reform,  the  latter  confining  himself  more  strictly  to 
the  political  and  philosophical  ends  contemplated  by  Saint- 
Simon.  At  last  Enfantin's  declaralion  against  marriage 
and  in  favor  of  free  love  caused  a  split  in  the  organization, 
and  his  imprisonment  in  1833  for  offenses  against  pidilic 
morality  finally  led  to  its  dissolution.  He  afterward  spent 
some  years  in  Egypt,  was  appointed  ]iostraaster  near  Lyons 
in  1841,  and  director  of  the  Paris-Lyons  Railway  in  1845, 
and  founded  the  paper  Le  Credit  in  1850  ;  but  he  continued 
true  to  the  last  to  his  ideas.  Among  his  writings  are  Doc- 

trine de  Satnt-Simon  (1830);  iconomie  politique  ef  Poli- 
tique (1831) ;  La  vie  eternelle  (1861) ;  and  a  great  number  of 

articles  in  the  papers.     I),  in  Paris.  Sept.  1,  1864. 

Enfleld  :  a  town  of  IMiddlcsex,  England  ;  on  the  London 

and  Cambridge  Railway:  10  miles  N."  of  London  (see  map 
of  England,  ref.  13-.J).  "  Here  is  a  large  Government  manu- factory of  small-arms.     Pop.  (1891)  31,533. 

Enfleld  Rifle-ninsket :  a  variety  of  small-arms  manu- 
factured at  Enfield,  England,  at  the  royal  small-arms  fac- 

tories from  1853  to  1864.  Dni-ing  the  civil  war  in  the  IX.  S. 
the  Federal  and  the  Confederate  Governments  each  pur- 

chased large  quantities  of  the.se  and  other  European  arms 

on  account  of  the  difficulty  of  supplying  the  largenumbei-s 
of  troops  with  the  necessary  weapons.  The  Enfield  rifle, 

though  a  very  serviceable  weapon,  much  better  than  the 

Belgian  and  Austrian  arms  then  imported,  was  in  almost 

every  respect  inferior  to  the  old  Sjiringfield  (U.  S.)  rifle- musket,  which  it  much  resembled.  All  these  weapons  have 

gi\jen  place  to  various  breech-loading  arms. 

Enillade  [Fr..  deriv.  of  enfiler,  to  thread  on  a  string;  e7i 
( <  Lat.  in)  +  deriv.  of  ̂ /,  thread  <  Lat.  filum]  :  a  discharge 
of  musketry  or  artillery  made  in  a  direction  parallel  to  the 

length  of  a"  line  of  troops  or  of  a  line  of  rampart,  so  that the  shot  rakes  the  whole  line.     A  trench  or  parapet  is  said 
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to  be  enfthtded  when  Kiins  iire  so  pliiccd  tliiit  the  shot  can 

be  fired' into  it  in  a  direetion  eoineideiit  witli  its  lon{;th. 
Eiiiar  (i-iRlit)  and  Cliaiigr  (lefl):  the  Siamese  Twins;  b. 

at  Bansesau,  Siani.  Apr.  15,  lull,  the  otlsiiring  of  a  Clii- 
nese  father  and  a  t'hinci-Sianiese  mother.  They  were  broufrlit 
to  the  U.  S.  in  1H29,  and  after  a  number  of  lours  of  exliilii- 
tion  lived  about  twenty  years  as  Kng  ami  Chang  Hunker 
near  Ml.  Airy.  N.  C.  and  died  in  Jan..  1H74.  They  dilTered 

widely  in  a|ii)eaninee,  character,  and  strengtli.  jierforuHHl 

their  "physical   functions  separately,  and   were  addicted  to 

En?  and  Chang  Uhe  Siamese  Twins). 

different  haljits,  Chang  being  intemperate  and  irritable,  Eng 
sober  and  patient.  Both  were  married  and  had  large  fam- 

ilies of  children,  a  number  of  whom  died  young,  but  none 
exhibited  any  malformation.  Chang  received  a  paralytic 
stroke  in  Aug.,  1870.  He  died  unexpectedly  while  his  brother 
was  asleep,  and  Eng  died  a  few  hours  afterward,  probably 
chielly  from  the  nervous  shock  on  learning  the  sudden  death 

of  his  brother.  They  are  the  best  known  of  the  "  double 
monstei-s  "  on  record,  none  others  of  whom  ever  lived  to  the 
advanced  age  of  sixty-tliree. 

The  connection  of"the  Siamese  twins  was  near  the  navel. 
The  connecting  band  was  a  few  inches  long,  after  having 
elongated  a  little  during  the  long  life  of  the  twins,  and  8 
inches  in  circumference  (2^  in  diameter).  Inside  the  skin 
there  was  normal  subcutaneous  and  muscular  tissue,  por- 

tions of  the  muscles  of  one  crossing  those  of  the  other. 
The  interior  was  occupied  by  the  prolongations  of  the 
peritoneum  crossing  from  one  to  the  other. 

The  livers  of  the  twins  were  located  in  close  proximity  to 
the  connecting  band,  and  connected  with  each  other  by 
small  blood-vessels,  which  were  lined  with  a  thin  layer  of 
genuine  liver  tissue.  It  is  possible  that  by  operation  the 
twins  might  have  been  separated,  though  the  necessary  in- 

jury to  the  peritoneum  of  both  and  the  division  of  the  con- 
necting blood-vessels  and  accompanying  liver  tissue  might 

easily  have  lead  to  a  fatal  result. 
Revised  by  William  Pepper. 

Eiig'adiiie,  en-ga-deen',  or  Eiigadili :  the  upper  part  of 
the  valley  of  the  river  Inn,  in  tlie  canton  of  Grisons,  Switz- 

erland; about  6.5  miles  long,  with  an  average  width  of  lA 
miles  ;  separated  by  the  noble  Bernina  Jlountains  from  the 
Valtelline.  For  ;id  miles  the  mean  height  is  5,500  feet  above 
sea-level,  while  the  village  of  St.  Jloritz  on  the  banks  of  the 
Inn  is  at  a  height  of  6,090  feet.  The  climate,  which  is  very 
cold,  even  in  the  summer,  has  been  found  very  beneficial  to 
certain  classes  of  invali<ls,  and  the  Engadine  has  become  a 

popular  resort  for  European  toiu'ists,  who  are  attracted  as 
well  by  the  great  beauty  of  the  valley,  especially  of  the 
Uppei-  Engadine.  The  inhabitants,  a  pious,  simple  class  of 
peasants  mostly  of  the  Pr<itestant  faith,  number  about 
12,000,  au<l  speak  a  peculi.-ir  Komanie  dialect,  called  Ladin. 
The  young  men  are  known  throughout  Europe  as  good  con- 

fectioners and  coffee-house  keepers.  They  usually  amass  a 
competence,  and  return  to  enjoy  thpir  snuiU  fortunes  in 
tlieir  native  valley.     The  government  is  a  pure  democracy. 

Eii^ano,  en-gaanti:  an  island  of  tlie  Malay  Archipelago; 

lat.  5  21'  S.,  Ion.  102'  20'  E. ;  75  miles  from"  the  southwest coast  of  Sumatra.  It  has  an  area  of  128  sq.  miles,  and  is 
rather  high  and  well  wooded.  The  people  are  of  Malay  race, 
and  are  included  in  the  Dutch  Sumalran  government  of 
Benkulen.  The  island  has  a  good  liarbor,  but  is  mostly  sur- 

rounded by  coral-reefs.     Pop.  6,400. 

En^lMli,  en-ged'c*  [Heb.  Eyn  Gedi.  s|]ring  of  the  king]  :  a town  several  times  mentioned  in  the  Bible  (e.  g.  Josh.  xv.  62; 

Song  i.  14;  Ezek.  xlvii.  10),  and  also  called  llazezon-lamar 
(city  of  palm-trees.  Gen.  xiv.  7),  alluding  to  its  palm-trees, 
which  have  now  disappeared.  It  stood,  as  its  ruins  show, 
on  the  west  side  of  the  Dead  Sea,  at  a  point  about  equally 
distant  from  its  north  and  south  extremities,  and  in  a  very 
fertile  spot  near  the  fine  fountain  which  gave  it  a  name. 
There  are  numerous  caves  in  the  vicinity.  These  served  as 

hiiling-jilaces  for  David  (1  .Sam.  xxiv.  1-4)  and  his  followers 
in  the  (lays  of  their  outlawry  during  the  reign  of  Saul. 

Elig'el,  Ernst  :  statistician ;  b.  in  Dresden,  Germany, 
Mar.  26,  1821 ;  studied  in  Freiburg  and  later  in  Paris;  had 
charge  of  the  bureau  of  statistics  in  Dresden  for  nearly  a 
decade  ;  in  1860  became  a  director  of  the  bureau  of  statistics 

in  Berlin ;  and  in  1863  presided  at  the  International  Statis- 
tical Congress  in  Berlin.  He  published  the  ZtfUnelirift  des 

stfttixtischen  Bureau  (begun  in  1860);  the  Jiihrhuck  fur  die 

amtliche  Stafixtik  des  Preussischen  tHaates  (186.5-76) ;  I'reus- 
sisclie.  Slalislik  (begun  in  1861) ;  and  numerous  other  statisti- 

cal works.  He  retired  from  Prussian  service  in  1882.  and 
removed  to  Oberlossnitz,  near  Dresden.     D.  Dec.  8,  1896. 

Eiigel,  JonANX  Jakob:  author;  b.  at  Parchim,  in  Meck- 
lenburg, Germany,  Sept.  11,  1741 ;  educated  in  Rostock, 

Biitzow,  and  Leipzig;  became  Professor  of  Belles-Lettres  in 
Berlin  in  1776.  Among  his  works  are  Ideen  zu  einer  Mimic 
(2  vols.,  1785),  and  Lorenz  Stark  (1795),  a  romance  which 
Wiis  very  popular.  His  works  are  characterized  by  a  refined 
ta.ste  and  elegance  of  diction.  D.  at  Parchim,  June  28, 
1802. 

Eiigpl.  Joseph  :  anatomist:  b.  in  Vienna.  Jan.  29,1816; 
educated  in  Vienna;  became  Professor  of  Descriptive  An- 

atomy at  the  University  of  Zurich  in  1844,  Professor  of 
Pathological  Anatomy  in  Prague  in  1849,  and  of  Descriptive 
Anatomy  at  the  Joseph  Academy  in  Vienna  in  1854.  He 

published,  among  other  works,  Specielle  pnthologische  An- 
rtMmi'e  (18.56) ;  Das  Knochengerust  des  Meuschlichen  Ant- 
litzes  (1850);  Compendium  der  topographisclien  Anatomie 
(1859);  and  AUgemeine pathologische  Anatumie  (1865). 

Engelberg.  eng'fl-barch  :  village  of  the  canton  of  Unter- walden.  Switzerland;  in  Engleberg  valley,  at  the  foot  of 
Mt.  Titlis  (see  map  of  Switzerland,  ref.  .5-F).  It  is  famous 
for  its  school,  which  is  connected  with  a  stately  Benedictine 
abbey,  J/ons  Angelorum.  founded  by  Pope  Calixtus  II.  in 

1120,"  and  rebuilt  in  1729.  It  has  a  good  library  of  old 
works  and  some  valuable  paintings.  Here  is  also  a  famous 
cheese-cellar  of  great  extent.     Pop.  (1888)  1,973. 

Engelbert :  a  Benedictine  author  of  noble  parentage ;  ab- 
bot of  Adraont  in  Styria  ;  b.  about  1250 :  educated  at  Prague 

and  Padua  ;  became"  abbot  in  1297.  Of  his  numerous  works 
the  most  important  was  a  Roman  history',  De  orlu,  progressu 
et  fine  imperii  Romani,  published  in  1553,  1610,  and  later. 
Several  theological  tractates  of  his  production  have  been 
published  by  Pez,  with  a  biography  and  a  full  list  of  his 
works.     D.  in  1331. 

Eiiselbert,  Saint  :  son  of  Engelbert,  Count  of  Berg,  and 
of  JIargaretha,  daughter  of  the  Count  of  Geldern :  b.  in 
1185:  studied  at  Cologne ;  was  chosen  cathedral  provost  in 
1199.  but  was  deposed  in  1206  and  not  restored  for  two  years. 
He  repented  of  his  lax  life  and  became  strict.  In  1216  he 
became  Archbishop  of  Cologne  and  elector  of  the  empire 
of  Germanv.  having  when  twenty-two  years  old  declined  the 

bishopric  of  MUnster.  He  paid  off  the"debt  of  tlie  electorate, enlarged  its  territories,  and  reformed  its  administration. 
When  the  Emperor  Frederick  II.  went  to  Italy.  Engelbert 
was  the  principal  regent  in  Germany.  He  reformed  the 

corrupt  clergy,  checked  the  power  of  the  nobles,  and  zeal- 
ously advanced  that  of  the  Church.  His  energy  and  rigor 

made  many  enemies,  and  he  was  murdereil  by  his  own  nephew 
at  Gevelsberg,  near  Schwelm,  Westphalia,  Nov.  7. 1225.  The 
murderer.  Count  von  Isenburg.  was  broken  on  the  wheel,  and 

his  accomplices,  the  Bishops  of  Osnabriick  and  MUnster,  re- 
ceived exeommunicatfon.  St.  Engelbert  is  one  of  the  char- 

acteristic figures  of  German  media'val  history,  recalling 
Saints  Dunstan  and  Thomas  Becket,  but  he  seems  to  have 
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possessed  more  zeal  for  the  purity  of  the  Church  f.lian  they 
showed,  and  an  energy  eqtiiil  to  theirs  in  extending  its  power. 

His  life  was  written  by  C'lesar,  of  lleistcrliaeli,  first  piililislied 
in  1570,  best  ed.  by  J.  F.  Bolniicr  (-t'lmtes  reritm  (Jcrmaui- 
C(M-«/«,  Stuttgart,  1843, 6'(/^.,  vol.  ii.),and  by  J.  Fiei<er  (Cologne, 
1853). 

Engelbrecllt,  eng'el-brecht,  Johaxx  :  religious  enthusiast ; 
b.  at  Brunswick,  Germany,  in  15!)!).  He  was  a  tailor's  son,  and 
worked  at  his  father's  trade  until  his  liealth  failed.  He  was 
liable  to  cataleptic  attacks,  during  wliich  lie  went  for  many 
days  without  food  or  drink.  In  1(533  lie  set  himself  up  for  a 
prophet,  in  all  sincerity  regarding  himself  as  a  divinely 
inspired  teacher.  His  writings  liave  been  in  part  translated 
into  English.  {The  Qennaii  L((zarus.  himdon.  1707;  The 
DU'ine  Visions  of  Johann  Eiujelbrecht,  3  vols.,  Northampton, 
1780.)  Though  he  was  quite  unlettered,  some  of  Bngel- 
brecht's  books,  like  his  addresses,  display  considerable  power 
and  an  insight  into  sjiiritual  things.  After  suffering  im- 

prisonment and  enduring  mucli  obloquy,  he  retired  from 
public  life  and  died  in  1643. 

Eligeliiiaiin.  George,  M.  D.  :  botanist;  b.  at  Frankfort- 
on-tlie-Mu,in,  Feb.  3,  180!) ;  educated  at  Heidellierg,  Berlin, 
and  Wiirzburg;  for  a  time  was  connected  with  the  Uni- 

versity of  Berlin ;  in  1833  emigrated  to  the  U.  S.,  and  in 
1835  settled  in  St.  Louis,  JIo.,  where  he  became  prominent 
as  a  physician.  In  1836  he  founded  Das  Westland,  a  news- 

paper which  became  well  known  by  reason  of  its  excellent 
articles  on  life  and  manners  in  the  U.  S.  As  a  liotanist 
Dr.  Engelmann  became  more  widely  known.  He  devoted 
especial  attention  to  North  American  vines,  and  to  studies 
of  the  cacti,  dodders,  rushes,  spurges,  pines,  and  otlier  diffi- 

cult groups,  many  of  his  papers,  whicli  in  all  number  about 
100,  appearing  in  Government  reports.  His  herbarium  and 
librarv  became  the  property  of  the  Missouri  Botanical  Gar- 

den at  St.  Louis.     D.  in  St.'Louis,  Feb.  4,  1884. 
Eng'elstoft,  Christian  Thorninc  :  theologian ;  b.  in 

Nassberg,  Denmark,  Aug.  8,  1805  ;  became  in  1845  Professor 
of  Theology  at  the  University  of  Copenhagen,  and  in  1851 
Bishop  of  Piihnen.  He  wrote,  among  other  works,  a  Re- 
formantes  et  catholici  tempore  quo  sacra  emendata  sunt  171 

Daiiid  cditcer/an/.es  {XH'iiQ);  Liturgieus  eller  Altertogens  og 
KirkerHiiitli'ls  historiei  Danemark  (1841);  Taller  ved  forsk- 
jellije  Ki'leigheder  (1858). 

Eiighicii,  a-aiVgi-aii' :  a  town  of  Belgium,  province  of Ilainaut ;  about  30  miles  S.  W.  of  Brussels,  with  which  it  is 
connected  by  railway  (see  map  of  Holland  and  Belgium,  ref. 
10-D).  It  has  a  superb  chateau  of  the  Aremberg  family, 
and  manufactures  of  cotton  and  linen  fabrics.  The  family 
of  Bourbon-Conde  derived  from  it  the  title  of  duke.  The 

Great  Conde  was  styled  in  his  youth  Due  d'Enghien.  Pop. 
(l«tl)  4,313. 

Ensriiipii,  Louis  Antoinb  Henri  de  Bourbon,  Due  d' : 
French  prince;  b.  at  Cliantilly,  Aug.  2,  177_3;  eldest  son  of 
the  Duke  of  Bourbon.  He  became  an  EjiiriRE  {q.  v.)  in 
178!).  and  joined  in  1792  the  army  of  the  Prince  of  Conde, 

wlio  was  his  graniU'ather.  He  fought  against  the  French 
republic  until  1799.  In  1804  lie  married  the  Princess  Char- 

lotte of  Rohan-Rochefort,  and  became  a  i-esident  of  Etten- 
lieirn  in  Baden.  Here  he  was  seized  bv  the  order  of  Bona- 

parte, carried  to  Vincennes,  tried  by  a  military  court,  and 
shot  Mar.  31,  1804.  on  the  pretext  that  he  was  an  accom- 

plice of  Cadoudal  in  a  conspiracy  against  Bonaparte.  This 
act  excited  great  indignation,  as  it  was  generally  believed 

that  D'Enghien  was  not  guilty. 
Engine  [from  O.  Ft.  engin,  cunning,  machine  :  Ital.  in- 

gegiio  <  Lat.  inge'>iium,ia\vn\.,  sense,  skill]:  any  contriv- ance for  the  production  of  a  mechanical  effect,  although  the 

word  is  commonly  applied  only  to  the  heavier  and  raoi'e 
powerful  classes  of  machinery,  and  especially  to  the  prime 
motors,  as  the  heat-engines,  air,  gas,  and  steam  engines,  hav- 

ing some  complexity  of  structure.  Such  contrivances  as 
windmills  and  water-wheels  are  less  freipiently  called  en- 

gines, but  might  properly  be  so  designated. 

The  usual  conception  has  come  to  be  a  "train  of  mechan- 

ism," consisting  of  several  elementary  parts  so  "  paired " 
and  enchained  that  their  motion  must  be  mutually  depend- 

ent and  synchronous,  and  of  fixed  relative  range  and  power. 
In  this  sense  the  engine  is  a  contrivance  for  the  perform- 

ance of  a  specified  task  in  a  specified  manner  through  the 
operation  of  one  or  more  series  of  connected  parts,  driven 
from  a  source  of  energy,  and  applying  that  energy  more  or 
less  efficiently  to  that  act  or  series  of  acts  which  constitute 

the  specific  task  of  the  machine.  The  prime  movers  best 
illustrate  this  delinilion,  and  the  term,  unqualified,  has 
come  to  have  this  signification,  pofiularly. 

Engines  may  be  cla.ssed  as  [11)  prime  movers,  (h)  second- 
ary motors,  ((■)  machines  transmitting  energy  from  motor 

to  a  follower,  and  (d)  machines  performing  sjiecial  tasks. 
These  several  classes  are  illustrated  by  {a)  the  heat-engines, 
(b)  compressed-air  engines,  (e.)  dynamometers  of  the  trans- 

mission kind,  and  (d)  machine-tools,  spinning-machines  and 
looms,  or  other  mechanisms  substituted  for  manual  labor. 

In  the  early  days  of  the  steam-engine,  when  Savery  intro- 
duced his  plan  of  construction,  it  was  recognized  as  an  im- 

provement upon  y^oveesXur's  fire-engine;  Newcomen  dis- 
[ilaced  this  machine  by  his  atmospheric  steam-engine  ;  and 
all  later  machines  of  this  class  have  been  known  as  steam- 

engines.  The  common  machinist's  lathe  is  often  called  an 
engine-lathe  ;  Blanchard  invented  the  engine  for  turning  ir- 

regular forms ;  the  engraver  employs  the  "rose-engine"  to 
produce  certain  geometrical  patterns,  and  this  machine  is 
also  called  the  geometrical  lathe,  or  engine.  Electro-dy- 

namic machinery  includes  the  electro-dynamic  engine,  which 
is  sometimes  substituted  for  the  steam-engine  or  the  water- 
wheel,  supplying  power  from  the  electric  current,  instead  of 
from  thermodynamic  or  hydraulic  sources.  The  ancients 
called  their  catapults  and  other  machines  used  in  warfare 
engines  of  war.  The  term  has  now  come  to  convey  so  uni- 

versally the  idea  of  jiower  and  means  of  conveying  or  of  ajj- 
plying  power  that  it  has  taken  many  figurative  aspects,  and 
a  plan,  a  method,  or  an  artifice  is  often  spoken  of  as  an  en- 

gine. Bacon  speaks  of  the  edict  of  Julianus  as  a  "  pernicious 
engine"  against  the  Christian  faith,  and  elsewhere  of  the 
state  as  a  great  engine.  Thomson  and  Tait  speak  of  the 

earth  and  sun  as  together  constituting  a  "  thermodynamic 
engine."  In  some  eases  the  term  takes  a  teclinical  and  lim- 

ited meaning,  as  when  the  locomotive  is  mentioned,  usually, 
not  as  a  locomotive  engine,  but  as  an  engine. 
Engines  are  sometimes  combined  in  pairs  in  the  same 

class,  as  when  Savery  erected  his  "  fire-engines  "  in  the  neigh- 
borhood of  Manchester,  England,  to  drive  water-wheels,  the 

latter,  in  turn,  to  drive  the  machinery  of  mills,  and  where 

Papin  applied  the  same  device  to  impelling  the  paddle- wheels  of  his  .steamboat  of  1707. 
Hydraulic  engines  are  usually  machines  constructed  very 

much  like  the  .steam-engine,  but  employing  the  pressure 
of  water  under  a  high  head,  natural  or  artificial.  They  are 
not  applicable  under  low  heads. 

See  Steam-engine,  Hydraulic  Engine,  Wixpm ills.  Elec- 
tricity, and  Machine-tools.  R.  H.  Thurston. 

Engineer:  one  who  constructs  or  operates  engines. 
"The  engineer  is  lie  who.  by  art  and  science,  makes  the 

mechanic'iil  properties  of  matter  serve  the  ends  of  man,"  as 
it  is  put  by  Rankine.  In  the  most  modern  sense,  the  en- 

gineer is  a  person  skilled  in  both  the  science  and  the  art  of 
some  department  of  construction,  as  in  either  of  the  grand 
divisions  described  in  the  article  on  Engineering  {g.  v.), 

and  the  specific  or  special  branch  pursued  by  him  iirofes- 
sionally  gives  the  specific  name  to  the  engineer,  as  the  mili- 

tary, the  naval,  the  civil,  the  mining,  the  mechanical  engineer. 
The  accomplished  engineer,  as  now  Ijred  in  the  technical 
or  engineering  school  or  college,  and  as  perfected  in  his 

professional  capacity  by  experience,  must  be  convei'sant with  applied  mathematics,  especially  applied  mechanics; 
with  the  jihysical  sciences,  especially  the  chemistry  of  ma- 

terials and  their  preparation  for  use,  and  the  physics  of 
heat  and  electricity;  with  the  principles  of  design  and  pro- 

portioning parts  of  structures  and  complete  constractions; 
and  with  the  best  and  most  permanently  economical  meth- 

ods of  adapting  and  applying  such  constructions  to  their 

defined  purposes  under  exactly  prescribed  conditions  of 
work  and  wear.  As  no  one  person  can  accomplish  this 
with  reference  to  the  whole  range  of  engineering,  he  can 

only  become  professionally  successful  by  securing,  first, 
a  general  knowledge  of  the  fundamental  principles,  facts, 

aiul  methods,  and'then  making  himself  familiar  with  the 
details  of  some  single  line  of  professional  practice. 

The  arts  of  engineering,  upon  which  the  profession  is  as 

essentially  based  as  upon  scientific  principles,  are  the  trades 
which  are  utilized  in  the  various  branches  of  construction, 

as  carpentry,  masonry,  forging,  founding,  machinist  work, 
boiler-makiiig,  surveying,  gun-making,  armor-plate  making. 

Every  engineer  must  be  sutficiently  familiar  with  such  of 
these  trades  as  he  is  required  to  employ  in  his  own  work  to 

secure  good  work,  and  rapid  and  economical  constructicn. 
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Tliis  usually  ijuplies  a  practical  knowlciljjc  and  oven,  in  some 
(lc|iartMicrits,  ex|)erieiice  in  tlui  art  so  ap|j]ieil.  It  is  for  this 
reason  customary  to  teach  something  of  Iho  arts  subsidiary 

to  cnsinceriuf;  as  an  advanced  system  of  "manual  trainiii;;" 
in  the  schools  of  engineering.  11.  11.  Tuukston. 

Engilieoring':  tlu!  art  of  (■onstruction.  During  the  ear- 
lier periods  of  the  history  of  engineering  all  constructions 

were  directed  by  men  of  rank,  who  were  also  necessarily  sol- 
dier.s,  and  were  usually  military  otricers.  Ijut  as  civil  construc- 

tions liecaine  more  general,  and  as  the  military  element  fell 
into  the  background,  the  art  was  more  and  more  generally 
applied  to  the  provision  of  the  iiee<ls  of  the  people  in  times 
of  peace,  and  finally  came  to  be  divided  into  two  grand  de- 

part ments,  civil  engineering  and  military  engineering.  Up 
to  the  early  part  of  the  nineteenth  century  civil  engineering 
incUided  the  building  l)oth  of  structures  and  of  nuichinery, 

and  Smeaton,  Uw  gi-eatest  engineer  of  his  time  and  a  con- 
temporary of  Watt,  constructed  roads,  bridges,  aqueducts, 

canals,  harbors,  and  other  hydraulic  works,  and  also  became 
famous  for  his  success  in  the  building  of  steam-engines. 
The  extensive  introduction  of  the  now  familiar  forms  of 

motors,  as  heat-engines  and  water-wheels,  and  the  innu- 
merable machines  used  in  the  textile  manufactures  rendered 

the  extent  of  tlie  art  too  great  for  any  one  man  to  compsiss, 
and  it  gradually  came  to  be  recognized  that  civil  engineer- 

ing must  be  further  divided,  anil  mechanical  engineering 
became  known  as  the  division  relating  to  the  construction 
of  all  kinds  of  machinery,  the  designation  civil  engineering 
becoming  thus  restricted  to  that  department  which  ha.s  to 
do  with  static  as  distinguished  from  dynamic  constructions. 
Still  later,  the  development  of  tlie  applications  of  electric 
energy  and  the  construction  of  electrical  apparatus  and 
machinery  have  led  to  the  separation  of  this  branch  from 

the  older  division  of  mechanical  engineering,  and  "  electrical 
engineering  "  has  come  to  be  another  important  subdivision 
of  the  art  of  engineering.  The  following  classifications  may 
meet  the  requirements  of  modern  times  as  logically  as  any, 
but  the  continual  increase  in  the  complexity  of  construction 
is  constantly  modifying  the  relative  extent  and  character  of 
these  various  branches  of  the  great  constructive  profession, 
and  it  is  impossible  to  say  what  will  be  their  final  form : 

Military  Engineering. — The  construction  of  works  for 
offensive  and  defensive  warfare,  including  the  two  main 
divisions,  army  or  military  engineering  proper,  and  naval 
engineering,  including  the  construction  of  engines,  ships, 
and  armor,  and,  in  both  sections,  the  construction  of  ord- 

nance, which  last  is  almost  a  profession  by  itself. 
Civil  engineering,  now  restricted  largely  by  the  assign- 

ment of  other  branches  to  special  departments :  the  con- 
struction of  •'  public  works,"  as  railroads,  canals,  harbors, 

and  bridges. 
Mining  Engineering. — That  department  which  assumes 

charge  of  all  mining  construction  and  operations  from  the 
preliminary  location  to  the  final  operation  of  the  completely 
organized  and  working  establishment. 

Mechanical  Engineering. — The  designing  and  construc- 
tion of  all  forms  of  machinery.  This  is  sometimes  termed, 

in  contradistinction  with  the  preceding,  "  dynamic  "  engi- 
neering, as  having  to  do  only  with  moving  structures,  while 

civil  engineering,  concerned  mainly  with  permanent  struc- 
tures, is  sometimes  called  "static"  engineering. 

Electrical  Engineering. — A  modern  branchor  offshoot  of 
mechanical  engineering,  dealing  with  the  design,  construc- 

tion, and  operation  of  the  mechanism  employed  in  the  pro- 
duction, transmission,  and  utilization  of  electrical  energy, 

as  derived  by  transformation  from  some  other  form  of  en- 

ergy, through  an  appropriate  system  of  "  prime  motors." 
Architecture  should  jirobably  be  classed  as  a  branch  of 

engineering,  in  which  are  combined  the  arts  of  carpentry 
and  general  construction  with  tlio  fine  arts,  which  latter  are 
essential  in  all  successful  architecture  in  decoration.  Civil 
engitieering  and  architecture  are  often  classed  together. 

Tlie  profession  of  engineering  thus  has  for  its  province 
the  construction  of  all  classes  of  important  works,  whether 
static  or  <lynamic,  civil  or  military,  puldic  or  pirivate.  It 
has  for  its  basis  the  constructive  arts,  and  for  its  code  the 
principles  of  applied  mechanics  and  the  physical  sciences. 
Its  origin  dates  back  to  the  prehistoric  period  when  smiths, 
in  the  jierson  of  Vulcan,  were  deified,  and  to  the  days  of 
Tubal  Cain,  "  wlio  was  an  artificer  in  brass  and  in  iron." 
The  Temple  of  Karnac.  the  Egyjjtian  pyramids,  the  Roman 
roads  and  water-works,  the  Saracenic  construct  icms  of 
Southern  Europe,  and  later  public  works,  illustrate  the  prog- 

ress of  the  art  and  its  sciences.  In  the  earlier  days  engi- 
neering was  monopolized  by  the  rulers  of  nations  for  the 

purposes  of  promoting  Iheir  conrpiests,  and  military  engi- 
neering thus  antedated  th(^  I'ngineering  of  livil  life.  While 

the  engineer  of  modern  times  is  neither  an  artificer  nor  a 
man  of  science,  yet  he  is  required  to  be  so  familiar  with  the 
arts  and  trades  that  he  may  direct  con.structions  and  distin- 

guish good  work,  and,  if  needs  be,  sliow  how  he  expects  work 
to  be  done.  lie  is  also  expected  to  be  so  familiar  with 
mathenuitics  and  the  physical  sciences  that  he  may  readily 
iiudvi'  application  of  the  principles  of  the  sciences  to  the 
purposes  of  the  work  in  hand.  This  is  well  illustrated  in 
the  case  of  electrical  engineering,  for  example,  by  the  fact 
that  the  engineer  must  in  this  case  be  an  electrician  a-s 
well;  in  marine  engineering  the  engineer  must  be  familiar 
with  the  principles  of  wave-motion,  of  fluid  friction,  and  of 
resistances  of  "ship-shape"  forms,  as  well  as  with  the  art 
of  ship-building  and  marine-engine  designing,  embodying, 
as  does  the  latter,  the  priticii)les  of  chemistry,  of  heat-pro- 

duction, and  of  afijjlii'd  thermodynamics,  as  well  as  of  the 
strength  and  proportions  of  the  elements  of  machinery. 

The  training  of  the  engineer,  in  modern  times,  is  begun  in 
the  technical  schools,  and  he  is  there  taught  the  sciences 

and  often  something  of  the  arts  which  unilerlie  his  profes- 
sion. These  scliools  usually  offer  more  dilficult  and  en- 

gros.sing  courses  of  instruction  than  the  oliler  institutions  of 
learning,  and  exact  severe  work  of  their  students,  the  gen- 

eral result  being  the  elinunation  of  those  unfitted  for  the 
work  and  the  final  entrance  into  the  profession  of  but  a 
small  proportion  of  all  aspirants  entering  them.  The  pro- 

fession has  come  to  be  fully  the  equal,  in  respect  to  prepara- 

tion by  speci.al  education,  of  the  other  so-caUed  "learned 
professions,"  and.  in  respect  to  adaptation  by  selection.  Is  in 
advance  of  either  of  its  older  congeners.  Specialization  is 
going  on  so  rapidly,  in  consequence  of  the  development  of 
the  arts  and  sciences  and  their  more  general  application  to 

the  purposes  of  modern  life,  that  the  subdivision  above  indi- 
dicated  is  continually  becoming  more  and  more  marked, 
and  even  in  any  one  branch,  as  civil  engineering,  a  practi- 

tioner, as  a  rule,  is  compelled  to  confine  himself  to  some 
single  subdivision,  as  to  bridge-building,  to  railway  work, 
to  canal  construction,  or  to  harbor  improvement,  and  hav- 

ing himself  comparatively  little  knowledge  of  the  art  of 
building  mechanisms,  commonly  goes  to  the  mechanical  en- 

gineer for  his  machinery.  In  mechanical  engineering,  sim- 
ihirly,  the  practitioner,  who  as  a  rule,  has  little  "  expert 
knowledge "  of  roads  or  canals,  takes  up  as  a  specialty 
either  the  design  or  construction  of  the  steam-engine,  the 
building  of  hydraulic  motors  and  machinery,  the  construc- 

tion of  locomotives,  or  the  ap])lication  of  energy  through 
electrical  transmissions  from  the  prime  motor.  Only  the 
specialist  in  engineering  is  usually  fully  successful. 

R.  H.  Thurstox. 

Eiigrineering.  Experimental :  the  investigation  of  prob- 
lems arising  in  the  practice  of  the  engineer.  Since  about 

the  middle  of  tlie  nineteenth  century  this  has  become  a  de- 
partment of  professional  work  of  exceptional  importance, 

and  researches  in  applied  science  are  regarded  as  essential 
to  success  in  the  improvement  of  the  arts  subsidiary  to  en- 

gineering. In  modern  technical  schools  the  course  of  in- 
struction, where  systematically  arranged,  usually  includes 

investigations  in  regard  to  the  strength  and  other  valuable 
properties  of  the  material  employed  in  engineering  con- 

struction and  in  the  operation  of  machines,  e.  g.  wood  and 
the  metals,  oils  and  the  fuels;  investigations  in  regard  to 
the  effect  of  stress  and  strain  upoif  structures  or  on  the 
elements  of  structures  and  machines;  test-trials  of  heat- 
engines,  water-wheels,  dynamo-electric  machinery,  and  other 
apparatus,  in  order  to  ascertain  the  distriljution  and  the 
extent  of  the  utilization  or  waste  of  energy  in  their  opera- 

tion under  known  conditions,  etc. 
At  first  work  of  this  kind  was  carried  on  in  what  were 

known  as  "  mechanical  laboratories  "  attached  to  a  few  of 
the  older  technical  schools,  mainly  for  research  and  com- 

mercial gain  rather  than  for  purposes  of  instruction.  The 
first  in  the  U.  S.  was  established  by  the  writer  in  a  small 
way  in  1872.  and  results  of  researches  were  made  public  in 
1873.  At  the  organization  in  1885  of  the  Sibley  College  of 
Mechanical  Engineering  and  the  Jlechanie  Arts  at  Cornell 
University,  experimental  engineering  was  made  a  part  of 
the  courses  of  undergraduate  instruction,  and  now  all  im- 

portant technical  schools  include  such  courses  of  instruction. 
Some  European  laboratories  have  been  longer  established 
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than  tliDse  of  the  U.  S.,  Iiut  ;irr  iiiiiiiily  fnv  ivsearch,  and 
sehlorii,  if  at,  all,  intciKh-d  lor  [\u!  instriictiim  of  sludents 
in  engineering. 

See  R.  C'.  Carpenter's  K.rperimenlal  Eiujinceriny,  which 
illustrates  the  courses  of  inslructiun  in  Sililoy  College:  the 
treatise  of  VV.  C.  Unwiu  on  the  laboratory  work  at  South  Ken- 

sington, London ;  and  the  worUs  of  the  writer  on  the  M(i- 
fcrift/n  of  Eiii/iiii'i'iiiii/,  in  whii'ii  tlie  apparatus  and  nietliods 
of  such  instruction  and  such  research  are  described  and  the 
results  of  their  eniploynieut  are  illustrated. 

li.  II.  Thurston. 

Engineering  Liiboratory :  See  Laboratory,  Bngineer- 
INt). 

Engrineers,  Corps  of:  the  branch  of  an  army  having 
charge  of  the  engineering  operations  involved  in  war. 
Among  all  modern  nations  assuming  to  be  military  powers, 
the  engineering  service  is  oi-gauized  into  separate  corps  (see 
Engineering),  and  tor  the  training  of  e7ei'e.s  tor  service  in 
them,  special  military  schools  are  generally  provided.  (For 
information  as  to  the  organization  of  these  corps  see  Heydt, 
Recherches  sur  rorganisalion  du  Curps  dii  Genie  en  Eu- 

rope.) In  the  U.  S.  the  existing  Corps  of  Engineers  owes 
its  origin  to  the  act  of  t'ougress  of  Mar.  16.  1803,  by  whicli 
the  President  was  authorized  to  organize  ami  establish  a 
Corps  of  Engineers,  which  was  (ultimately)  to  consist  of  1 
colonel,  1  lieutenant-colonel,  3  majors,  4  captains,  4  first 
lieutenants,  4  second  lientenants,  and  a  limited  number  of 
cadets  (i.  e.  the  total  number  not  to  exceed  30) ;  and  it  was 
further  provided  that  the  said  corps,  when  so  organized, 
shall  be  stationed  at  West  Point,  in  the  State  of  New  York, 
and  shall  constitute  a  Military  Academy ;  and  the  engineers, 
assistant  engineers,  and  the  cadets  of  the  said  corps  shall 
be  subject  at  all  times  to  do  duty  in  such  places  and  an 
such  service  as  the  President  of  the  V.  S.  sliall  direct. 
Thus  by  their  common  organic  law  the  Corps  of  Engineers 
and  the  Militarv  Acadejny  were  identical.  The  sixty-third 

Article  of  War  (Apr.  10,  1806)  says:  "The  functions'of  the engineers  being  generally  confined  to  the  most  elevated 
branch  of  military  science,  they  are  not  to  assume,  nor  are 
they  subject  to  be  ordered  on,  any  duty  beyond  the  line  of 
their  immediate  profession,  except  by  the  special  order  of 
the  President  of  the  U.  S.,"  etc. 
Many  of  the  officers  of  the  newly  created  corps  were  soon 

called  to  duties  along  the  seaboard  in  constructing  fortifi- 
cations, while,  as  the  wants  of  the  service  and  of  the  acad- 

emy have  become  more  clearly  recognized,  the  number  of 
cadets  has  been  increased,  to  supply  not  only  the  engineers 
and  artillery,  but  officers  of  all  arms  of  tile  service  ;  and 
the  various  professorships  and  departments  of  instruction 
now  existing  have  been  established  at  the  academy. 

In  1838  (July  5)  the  corps  was  increased  to  number  forty- 
seven  officers,  and  at  the  same  time  a  corps  of  Topographi- 

cal Engineers  of  about  the  same  number  (engineers  under 
the  designation  having  been  before  authorized)  was  organ- 

ized. In  1846  (May  15)  a  coin|iany  of  '-sappers,  miners,  and 
pontoniers  "  was  authorized  to  be ''attached  to  and  com- 

pose a  iiart  of  the  Corps  of  Engineers,  and  be  officered  by 
officers  of  that  corps,  as  at  present  organized ;  they  shall  be 

instructed  in  and  perform  all  the  duties  of  sapper's,  nuners, and  pontoniers,  and  shall  aid  in  giving  practical  instruc- 
tions in  these  branches  at  the  Military  Academy,"  etc. 

With  some  slight  changes  these  corps  were  thus  constituted 
at  the  commencement  of  the  civil  war.  In  1861  three  addi- 

tional comjjanies  of  engineer  soldiers  were  authorized  by 
Congress,  which,  with  that  already  existing,  were  styled  the 

"  battalion  of  engineers  "  ;  and  a  company  was  also  organ- 
ized for  the  Corps  of  Topographical  Engineers.  In  1863"  the latter  corps  was  abolished,  and  its  officers  merged  with  the 

Corps  of  Engineers,  the  organization  of  which,  as  confirmed 
by  the  peace  establishment  of  1866,  is  1  chief  of  engineers, 
with  the  rank,  pay,  and  emohnnents  of  a  brigadier-general ; 
6  colonels.  13  lieutenant-colonels,  34  major.s,  30  captains, 
and  26  first  and  10  second  lieutenants.  Under  this  organ- 

ization the  Corps  of  Engineers,  embracing  its  commissioned 
officers  and  companies  of  sappers,  miners,  and  pontoniers, 
constitutes  a  special  arm  of  the  service,  and  is  charged  with 
all  duties  relating  to  the  selection,  purchase,  and  survey  of 
the  sites,  and  the  plan,  construction,  and  repair  of  all  forti- 

fications, whether  permanent  or  temporary,  and  their  care 
when  not  garrisoned ;  with  all  channel  and  river  obstruc- 

tions, including  torpedoes,  required  for  coast  defense;  with 
all  works  for  the  attack  and  defense  of  places  ;  with  all  fixed 
and  movable  bridges  for  tlie  passage  of  rivers:  with  all  lines. 

redoubts,  inlrenched  camps.  !)ridge-head.s,  etc.,  rei]nired  for 
the  movements  anil  openil ions  of  armies  in  IIk!  field;  and 
with  making  such  reconncjissances  and  surveys  as  may  be 
required  for  the.se  objects.  It  is  also  charged  with  the  sur- 

vey, plan,  and  construction  of  harbor  and  river  improve- 
ments; with  military  and  geographical  explorations,  recon- 

noi.ssances,  and  survey.s,  including  the  geodetic  survey  of 
the  lakes;  and  with  all  engineer  duties,  confided  to  other 
de|iartments  than  tlud,  of  war,  wliich  may  be  specially  as- 

signed t(j  the  corps  by  acts  of  Congress' or  orders  of  the President  of  the  U.  S. 

By  act  of  Congress  of  Jnly  13,  1866,  the  superintendeney 
of  the  Military  Academy,  which  had  .still  been  confined  to 
the  corps,  was  opened  to  all  arms  of  the  service;  and  at 
that  date  the  intimate  connection  between  the  academy  and 
the  corps  with  whicli  it  was  originally  identified  may  be 
said  to  have  terminated.     See  Willet's  Point. 

England  (in  Lat.  Ancjlia-.  Fr.  Anghterre;  (U'rm.  Eng- 
land) :  that  ]'art  of  the  island  of  Great  Britain  which  lies 

S.  of  Scotland  and  E.  of  Wales.  It  has  an  an  area  of  .50.823 
sq.  miles,  is  divided  into  forty  counties,  and  is  the  principal 
member  of  the  United  Kingdom  of  Great  Britain  and  Ire- 

land. This  is  England  proper,  but  the  name  England  some- 
times includes  Wales,  whicli  for  administrative  purposes  was 

uniteil  to  England  in  1.530,  and  both  are  treated  in  this 
article.  All  that  belongs  to  the  United  Kingdom  at  large, 
its  geograjihy  and  statistics,  as  well  as  its  history  from  the 
time  wlieii  the  permanent  union  of  Scotland  with  P^iigland 
and  Ireland  united  tlie  three  countries  into  one  empire,  will 
be  treated  of  under  the  liead  of  Great  Britain  (q.  v.). 

England  (in  this  extended  sense)  is  bounded  N.  by  Scot- 

land, E.  liy  the  German  Ocean.  .S.  by  the  Straits  of 'Dover and  the  English  Channel.  S.  W.  by  tlie  Atlantic,  and  W.  by 

.St.  George's  Channel  ami  the  Irish  Sea.  It  is  situated  be- 
tween lat.  49°  57'  and  .55  47  N.,  and  Ion.  V  46'  E.  and  5' 

41'  W.,  the  greatest  length  N.  and  S.  being  400  miles,  and 
the  greatest  breadth  380  miles.  In  shape  it  resembles  a  tri- 

angle, of  wliieli  Berwick  may  be  considered  the  apex,  and  a 
line  from  the  Land's  End  to  the  North  Foreland  the  base. 
The  area  amounts  to  58.186  sq.  miles,  of  which  7.363  belong 
to  Wales  and  50,823  to  England  proper. 

Coast. — The  seacoast,  if  measured  from  one  headland  to 
another,  is  about  1.200  miles  in  length,  but  if  the  principal 
indentations  are  followed,  about  1.900  miles.  No  place  in  the 
country  lies  at  a  greater  distance  from  the  sea  than  70  miles. 
Its  features  exhibit  largely  the  geological  structure  of  the 
country.  The  eastern  coast  is  unbroken,  and  there  are  only 
few  bays  or  natural  harliors  affording  shelter  to  shipping,  a 
deficiency  compens.-iteil  for  to  some  extent  by  the  existelice 
of  several  estuaries  of  rivers,  among  which  the  Ilumber  and 
Thames  are  the  most  important.  A  flat  shore  predominates, 
and  where  cliffs  occur  they  are,  as  a  nile.  composed  of  chalk, 
sand,  or  clay,  which  offer  hut  little  resistance  to  the  de- 

structive action  of  the  waves.  All  around  the  sand-choked 
bay  called  the  Wash,  tlie  Fens  form  an  extensive  marshland. 
In  many  parts  the  sea  has  encroached  upon  the  land,  but 
elsewhere  considerable  tracts  of  country  have  been  recov- 

ered from  the  sea,  and  are  defended  against  its  onslaughts 
by  dikes  and  embankments. 

The  western  coast  opens  out  upon  the  Irish  .Sea  and  the 
open  Atlantic,  and  its  features  are  far  more  diversified  than 
on  the  east.  Three  broad  bays  open  into  the  Irish  Sea — viz., 
the  Solway  Firth,  Morecambe  Bay,  and  Liveriiool  Bay  (with 
the  estuaries  of  Mersey  and  Dee).  They  all  aliound  in  sand- 

banks, which  render  navigation  exceedingly  intricate.  The 
peninsula  of  Wales  has  generally  bold  and  rugged  coasts. 
Menai  Strait,  hardly  600  feet  in  width,  separates  it  from  the 
island  of  Anglesey.  The  wide  sweep  of  Cardigan  Bay  opens 
here  toward  the  W..  and  Jlilford  Haven  penetrates  far  in- 

land toward  the  S.  W.  This  is  one  of  the  most  secure  har- 
bors of  the  British  islands,  though,  owing  to  its  geograph- 
ical position,  it  is  but  little  used^  Bristol  Channel  and  the 

estuary  of  the  Severn  separate  South  Wales  from  the  coun- 

ties of" Somerset  and  Devon.  The  most  important  bays  along it  are  those  of  Carmarthen  and  Swansea  on  the  coast  of 
Wales,  and  of  Barnstaple  on  the  coast  of  Devonshire.  The 
navigation  of  its  u|iper  jiortion  is  obstructed  by  sandbanks. 
Devon  and  Cornwall  form  a  peninsula,  terminating  in  the 

Land's  End  (50'  4'  N..  5°  43  W.).  the  most  westerly  point  of 
England.  Tlie  Scilly  islands  lie  off  this  cape,  and  have  proved 
fatal  to  many  a  homeward-bound  merchantman.  The  coasts 
of  this  iieninsula  are  generally  steep,  and  celebrated  for  their 
picturesqueness.    There  are  several  excellent  harbors,  among 



108 ENGLAND 

which  wp  may  mpiitiipii  iMoiuil's  Bay,  the  harbor  of  Pal- 
niout li,  mill  PlyiiicHilli  Snmi<i ;  tin'  hisl.  is  iinitcfted  by  a  iiuig- 
nificunt  lireakwalcr,  ami  tlii^  fclfbrati'il  Kdilystoiie  lif/lil- 

hoiisc  points  out,  t.lii\  way  to  it.  'I'lii'  rcmuindi'r  of  iIk' 
soutli  L-oast,  of  KM},'hui(l  is  gciu'raily  li'vci.  'I'lic  Hill  of  I'ort- 
laiul.  a  rocky  promontory  joined  to  the  mainland  by  the 
Chesil  Bank.  Itounds  the  roadstead  of  that  name  to  tin-  W. 
The  only  other  secure  harbors  on  the  south  coast  are  those 
of  Southampton  and  of  Portsmouth,  opi)osit.e  the  Isle  of 
Wiu'ht.  the  latt<'r  the  most  important  nuvid  station  of  (Jreat 
BritiiJM.  Spit  head  is  a  .secure  roadsteuii  lictwcen  it  and  the 
Isle  of  Wight.  Farther  to  the  K.  the  South  Downs  grad- 

ually approach  the  coast  and  form  the  bold  Beaehy  Head 
(,i(i4  feet).  The  coast  then  again  becomes  level  and,  at 

Uungeness,  mai'shy,  but  from  Sandgate  to  the  North  Fore- 
land it  is  formed  of  white  chalk  clilTs.  These  "  white  clitfs 

of  Old  England  "  have  become  proverbial,  though  their  ex- 
tent is  very  limited.  They  owe  their  ))rominence  in  the 

popular  estimation  principally  to  the  fact  ol  their  first 
meeting  the  eye  of  a  traveler  coming  from  the  Continent.* 
There  are  no  natural  harbors  along  this  coast  (that  of  Dover 
has  been  created  artificially),  but  the  roadstead  called  the 

"  Downs,"  lying  between  tlu^  land  and  the  Goodwin  Sands, 
offers  some  shelter  to  shipping.  The  estuary  of  the  Thames 
is  bounded  by  low  coasts,  and  sandbanks  rentier  its  naviga- 

tion e.'iceedingly  intricate.  The  estuary  of  the  Medway, 
which  opens  into  it,  forms  one  of  the  most  secure  harbors, 
and  has  been  strongly  fortified.     See  Chatham. 

ItEHEF. — The  surface,  as  a  rule,  is  undulating.  Toward 
the  sea  the  country  occasionally  broadens  out  into  plains, 
while  furze-clad  hills  of  no  inconsiderable  height  rise  in  the 
north,  in  Wales,  and  in  the  southwestern  parts  of  the 
country.  Loveliness  rather  than  grandeur  is  the  distinc- 

tive feature  of  English  scenery — verdant  plains,  careful- 
ly kept  fields  inclosed  within  living  hedges,  clumps  and 

groves  of  trees,  and  numerous  gently  flowing  rivers  and 
rivulets. 

Northern  England,  from  the  foot  of  the  Cheviots  (which 
separate  it  from  Scotland)  to  the  middle  of  Stafford  and 
Derbyshire,  is  intersected  by  a  range  of  mountains  forming 
the  water-parting  between  the  German  Ocean  and  the  Irish 
Sea.  By  geographers  these  mountains  are  called  the  Pen- 

nine chain ;  locally  they  are  known  by  a  great  variety  of 
designations.  The  depression  which  separates  this  hilly 
region  from  the  Cheviots  is  marked  by  the  line  of  the  old 
Roman  wall  which  extended  from  Carlisle  to  Newcastle,  and 
only  rises  445  feet  above  the  level  of  the  sea.  The  Pennines 
divide  themselves  into  two  groups,  separated  by  a  depression 
at  the  heads  of  the  rivers  Ribble  and  Aire,  where  the  Liver- 

pool and  Leeds  Canal  crosses  them  at  an  elevation  of  500 
feet.  The  northernmost  of  these  groups  culminates  in  the 
Cross  Fell  (2,892  feet),  and  is  but  loosely  connected  with  the 
picturesque  Cumbrian  Mountains  toward  the  W.,  which 
abound  in  lakes,  shady  woods,  and  rich  pastures.  Scafell 
Pike  (3.216  feet),  the  highest  summit  of  the  Cumbrian 
Mountains,  is  at  the  same  time  the  culminating  point  of 
all  England.  The  southern  group  of  the  Pennine  chain  is 
far  less  elevated  than  the  northern,  and  the  Peak  of  Derby- 

shire, its  culminating  point,  only  rises  to  a  height  of  2,080 

feet.  It  terminates  with  the  Weaver  Hill,  in  lat.  53°  N. 
(1,154  feet).  The  region  of  the  Pennine  Mountains  is  one  of 

the  most  sterile  of  England,  and  its  raocu'lands  are  of  great 
e.\tent.  In  the  rest  of  England  there  are  no  hill-ranges  equal 
in  importance  to  the  Pennine  chain,  and  the  general  level 

of  the  central  poi-tions  of  the  country  even  but  rarely 
exceeds  500  feet  in  height.  The  bands  of  lias  and  oolite 
which  extend  from  Yorkshire  to  Dorset  form  a  series  of 

hills,  interrupted  by  table-lands  or  j)lains,  and  having  gen- 
erally a  steep  escarpment  to  the  W.,  and  sloping  down 

gently  toward  the  E.  Among  these  may  be  mentioned 
the  North  York  moors  (1,489  feet),  to  the  N.  of  the  Ouse; 
the  Ijinooln  Heights,  to  the  S.  of  it;  the  Cotswold  Hills 
(1,134  feet),  to  the  E.  of  the  Severn  :  and  the  Dorset  Heights. 
The  valley  of  the  Thames  is  bounded  on  the  N.  and  S.  by 
chalk  hills,  alfording  generally  excellent  pasturage.  Those 
on  t  he  N.  extend  from  Wiltshire  into  Suffolk,  and  attain  an 
elevation  of  904  feet  in  Wendower  Hill.  The  southern 
chalk  hills  are  known  as  the  Downs,  and  attain  scarcely  an 
elevation  of  1,000  feet;  Iidcpen  Beacon  (1,011  feet),  on  the 
boundary  of  Hants  and  Berks,  is  their  culminating  point. 

1'he  Northern  Downs  (Leitli  Hill,  965  feet)  extend  from  it  to 
*  Tlie  name  "Albion"  wliicti  is  bestowed  sometimes  upon  (Jreat 

Britain  is  not  deriveii  from  albus,  white,  but  from  the  Gaelic  uWainn, 
which  means  "mountain  island." 

the  coast  of  Kent,  at  Dover,  where  they  form  white  cliffs; 
the  Southern  Downs  terminate  in  the  Beaehy  Hea<l  (564 
feet),  on  the  coast  of  Sussex.  These  two  ranges  bound  a 
fertile  nigicjn  calli^l  the  Weald,  formerly  a  forest  of  oak,  at 
present  one  of  the  most  productive  agricultural  districts  of 
the  country.  (Jeologists  (hiscribe  the  Weald  as  a  valley  of 
denudation,  and  frecjuently  refer  to  it  in  illustration  of 
that  kind  of  geological  action.  The  Meiidip  Hills  (1,067 
feet),  near  the  mouth  of  the  Severn,  are  already  beyond  the 
chalk  ri^gion  of  Southern  England,  for  they  consist  of 
mountain  limestone,  and  the  Exmoor  (1,407  feet),  a  range 
on  the  southern  shore  of  the  Bristol  (Jhannel,  consists  of 
Devonian  rocks,  which,  with  members  of  the  Carboniferous 
seri(!s,  occupy  the  greater  porti(jn  of  Devonshire  and  Corn- 

wall, and  are  intruded  by  granite  and  other  igneous  rocks. 

To  this  intrusion  is  due  t,lie  origin  of  the  so-called  "  Dart- 
moor Forest,"  a  ilesolate  moor  region  rising  in  Yes  Tor  to  a 

height  of  2,077  feet.  The  fertile  plain  of  Cheshire  and 
the  valley  of  the  Severn  form  the  natural  boundary 
between  England  and  the  mountain  region  of  Wales,  next 
to  Scotland  the  most  considerable  in  the  British  islands.  It 

is  frequently  distinguished  as  the  "Cambrian  Mountains," 
though  "Welsh  Hills"  is  the  more  popular  designation. 
The  highest  summit  is  Snowdon  (3,571  feet),  close  to  the 
Menai  Strait.  A  natural  depression  at  the  head  of  the 
Severn  divides  North  from  South  Wales,  and  the  hills  of 
the  latter  are  particularly  distinguished  by  their  barrenness, 
their  highest  range  being  known  as  Black  Mountains  (Breck- 

nock Beacon,  2,910  feet),  from  the  color  of  the  heather  which 
covers  them.  The  Welsh  Hills,  toward  the  E.,  merge  into 
the  table-lands  of  Salop,  Hereford,  and  .Gloucester,  where 
several  outlving  hill-ranges  rise,  among  which  raav  be 

mentioned  the  Malvern  Hills  (1.395  feet),  the  Clee  "Hills (1,805  feet),  and  the  isolated  Wrekin  (1,342  feet)  in  the  cen- 
ter of  Shroiishire.  Several  of  the  valleys  of  this  Camlirian 

region  are  distinguished  for  their  loveliness,  and  among 
these  that  of  the  Wye  in  the  S.  and  of  the  upper  Dee  in  the 
N.  carry  off  the  palm  for  beauty. 
Hydrography. — The  rivers  of  England  are  mere  brooks  if 

compared  with  those  of  America,  but  as  they  all  carry  an 
abundant  supply  of  water  throughout  the  year,  and  many  of 
them  are  navigal  ile  for  a  considerable  distance  of  their  course, 
they  are,  nevertheless,  of  considerable  importance  to  com- 

merce and  industry.  They  belong  to  four  oceanic  drainage 
basins,  viz.,  those  of  the  German  Ocean  (Tyne,  Humber,  Ouse 
and  Trent),  the  English  Channel,  the  Bristol  Channel  (Sev- 

ern), and  the  Irish  Sea.  The  most  considerable  of  these 
rivers  are  the  Humber  (catchment  basin  9,293  sq.  miles, 
length  204  miles).  Severn  (8,119  sq.  miles,  186  miles),  Thames 
(5.935  sq.  miles,  215  miles),  the  Great  Ouse  (2.766  sq.  miles, 
156  miles),  and  the  Mersey  (1,722  sq.  miles,  85  miles). 

The  Mersey  rises  on  the  confines  of  Cheshire  and  Derby- 
shire, and  forms  a  wide  estuary  at  its  mouth,  on  which  is 

situated  Liverpool,  the  first  shipping-port  of  Europe.  Its 
tributary,  the  Irwell,  is  navigable  for  barges  as  far  as  Man- 

chester, and  canals  connect  it  with  the  principal  rivers  of 
the  rest  of  England.  The  Severn  rises  on  the  slope  of  Plyn- 
limmon  in  Wales,  and  becomes  navigable  at  Welshpool.  170 
miles  above  its  mouth.  It  traverses  the  fertile  plain  of 
Shrewsbury  and  the  vale  of  Gloucester,  and  enters  the 
Bristol  Channel  below  the  town  of  that  name.  The  tides  at 

its  mouth  are  of  tremendous  height  (60-70  feet),  and  the 
country  is  protected  against  them  by  embankments.  Its 
most  important  tributaries  are  the  Wye  and  the  Avon. 
Bristol  is  situated  on  the  latter. 

The  Thames  rises  at  Thameshead,  376  feet  above  the  level 
of  the  sea,  and  enters  the  German  Ocean  at  the  Nore  Light, 
between  Shoeburyness  and  Sheerness.  At  its  mouth  it  is 
5  miles  wide,  at  London  bridge,  46  miles  above  it,  693 
feet,  and  as  far  as  the  latter  it  is  navigable  for  vessels  of  300 
tons.  Its  most  important  tributary  is  the  Medway.  which 
forms  an  excellent  harbor.  The  Cluse  rises  in  Northamp- 

tonshire, and  is  navigable  from  Retford,  46  miles  above  its 

mouth.  It  enters  the  Wash  at  King's  Lynn.  The  Humber, 
properly  speaking,  is  an  arm  of  the  sea.  into  which  the 
Trent  and  Yorkshire  Ouse  pour  their  waters,  and  extends 
37  miles  inland.  Hull,  an  important  commercial  town,  is 
situated  on  its  north  coast  at  the  mouth  of  the  small  river 
Hull.  The  Trent  rises  in  the  moorlands  of  Staffordshire, 

intersects  an  exceedingly  fertile  district,  and  becomes  navi- 
gable at  Burton-upon-Trent.  Small  sea-going  vessels  can 

ascend  it  as  high  up  as  Gainsborough.  The  Ouse  descends 
from  the  Pennine  chain,  and  is  navigable  for  small  craft  as 
far  as  York.     Still  higher  up  the  coast  are  the  Tees  and  the 
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Tyiie,  neither  of  great  size,  but  of  some  importance  on 
aueonnt  of  the  eniporia  which  lie  at  llieir  mouths. 

Enjrhinil  may  boast  of  numerous  lakes  in  the  Cumbrian 

Mountains,  the  so-called  "  Lake  District."  but,  though  they 
are  distinguished  for  pict\iresque  beauty,  the  hirgest  among 
them,  Windermere,  covers  an  area  of  only  4  sq.  miles.  Wales 
is  even  poorer  in  lakes. 

Tepid  and  mineral  springs  are  numerous,  but  few  of  them 
have  ii  grent  imputation,  and  none  can  vic^  in  popularity  with 
thi^  fauKHis  health  resorts  of  continental  Europe.  Among 

the  springs  may  be  mentioned  Bath,  Buxton,  and  Matlock, 
Noted  for  their  mineral  springs  are  Harrogate.  Malvern, 

Cheltenham,  Scarborough,  Tunbridge  Wells,  Ejjsom,  Leam- 
ington, and  Droitwich. 

Clijutk. — For  the  general  features  of  the  climate,  see 
Grkat  Hkitain.  The  following  table  exhibits  the  climato- 
logieal  features  of  a  few  towns : 

Carlisle   
Liverpool . . . 
Bristol   
Penzance  . . . 
Loudon    
Hull   
Birmingham 

W  54' 
5.3  25 
51    27 
50  71 
51  30 
53    45 

MEAN  TEMPERATURE. 

January.   July. 

36'' 

41 
36 
43 
38 

39 
37 

58» 

62 
67 

62 

64 

61 
62 

47° 

50 
51 
51 
50 
49 

RHin, 

inctiet. 

31 

24 
46 

25 

18 

32 For  remarks  on  the  Geology,  Flora,  and  Fauna,  see 
Great  Britain. 

Population. — The  population  of  England  and  Wales  has 
steadily  increased  since  1800,  notwithstanding  emigration, 
which  annually  carries  away  thousands  into  other  parts  of 
the  world.  The  population,  which  in  1801  numbered  8,803.536 
souls,  had  grown  to  39,001.018  by  the  beginning  of  1891,  an 

increase  amounting  to  336  per  cent.  (1871-81,  14'5  per  cent. ; 

1881-91,  11'6  per  cent.).  This  increase  aft'ected  different 
parts  of  the  country  variously.  It  was  most  rapid  in  the 
great  centers  of  commerce  and  industry,  less  so  in  the  rural 
parts,  and  of  late  the  towns  have  grown  at  an  ever-increas- 

ing rate  at  the  expense  of  the  country.  Between  1881-91 

the  town  population  increased  15'3  per  cent.,  the  rural  pop- 
ulation only  8'4  per  cent.  In  fourteen  entire  counties  (nine 

of  them  in  Wales)  the  population  actually  decreased.  The 
manner  in  which  emigration  and  immigration  have  influ- 

enced the  increase  of  the  population  may  be  judgeil  from 
the  following  figures:  The  number  of  persons  of  English 

origin  who  emigrated  between  1871  and  1891  was  2,'iAi>MZ  ; 
the  population  during  these  twenty  years  increased  6.388,- 
753  souls,  while  the  births  exceeded  the  deaths  by  7,071,373. 
Hence  the  loss  due  to  emigration,  and  not  compensated  by 
the  return  of  emigrants,  or  direct  Immigration,  amounted  to 
783,641  souls.  That  immigration  into  England  and  Wales  is 
a  factor  of  some  importance  is  clearly  shown  by  the  classifi- 

cation of  the  inhabitants  according  to  their  place  of  birth. 

In  1881  95-69  per  cent,  were  natives  of  England  and  Wales ; 
3-17  per  cent.  (563,374)  of  Ireland;  0-98  per  cent.  (353,538) 
of  Scotland  ;  0-47  per  cent.  (133,715)  of  British  colonies ;  and 
0-67  per  cent.  (174,373)  of  foreign  parts.    See  Great  Britain. 

The  following  table  gives  the  population  of  England  and 
Wales  according  to  counties  at  the  date  of  the  census  of 
1891.  Counties  the  population  of  which  has  decreased  since 
1881  are  distinguished  by  an  asterisk  : 

COUNTIES  OR 
SHIRES. 

England. 

Bedfordshire   
Herksliire   
Buekin^rhamshire. 
Canihtiil^^i'shire  . . 
Clit'sliirc   
♦Cornwall   
Cumberland   
Derbyshire   
Devonshire   
Df)rsetshire   
Durham   
Essex . ,   
Gloucestershire . . . 
Hampshire   

*Ii,'ifr..r.lsliire.... 
H.-rtlnivKhire   

*lIiinIin^'donshire  . 
Kent   
Lancashire   
Leicestershire  . . . , 
Lincolnshire   

Sq. 
miles. 

461 
722 

746 820 
1.027 

1,3.50 
1,515 
1,029 

2,580 980 

1,012 
1.542 

1,225 
1.621 
833 
633 
359 

I. .5.5: 

l.NKK 
80(1 

3,76a 

Pop.  in 1891. 

160,729 
2:38,446 
185,190 
188,862 
730.052 
322,589 
266,550 
527,886 
631,767 
194,487 

,016,449 
785,399 .■599.974 

690,086 
115,986 
220,125 
57,772 

,142,281 
,.920.798 
373.693 
472,778 

COUNTIES  OR 
SHIRES. 

Middlesex   
Monmouthshire 
Norfolk   

Northamptonshii'e Northumberland. . 
Nottinghamshire  . 
Oxfordshire   

♦Rutland   
♦Shropshire   
Somerset   
Staffordshire   
Suffolk   
Surrey   
Sussex   
Warwickshire .... 
Westmoreland   
Wiltshire   
Worcestershire. . . 
Yorkshire   

Totals  of  Eng. . . 

Sq. 
Pop.  in mUes. 

283 

1891. 

3,251.703 

579 

352.260 

2.119 

4.56,474 
984 

302,184 

2.016 
506.090 

825 

445., 599 

756 185,938 
148 

20,659 

l.:«o 336,324 

1.640 

484,:J26 

1.169 

1,083,373 

1,475 
369,351 

758 

l,7:jo,87i 

1,458 

5.50,442 
885 805,(170 

783 

6(1.098 

1.354 261,909 

738 

413,7.55 
6.067 

50,823 

3,208,813 

27,482,104 

TABLE    OK    POPULATION — CONTINUED. 

COUNTIES  OR 
SHIRES. 

Wales. 
♦Anglesey   
♦Brecon    
*C'ar(iiff<in   

Caniiarthen. . *('arjui.i-von   
Denbigh   ♦Flint   

Glamorgan... 

Sq, 
Pop.  in 

uiUos. 
1891. 

302 
50.079 

719 

.57.031 
693 

(i2,59(; 

929 
i:lll,.574 577 

118,225 

664 

117,9.50 
2,53 

77.189 808 
687,147 

COUNTIES  OR 
SHIRES. 

Merioneth   ♦Montgomery,, ♦I'crnliroke   
'Radnor   

Totals  of  Wales 
T(»tals  of  Eng 

land  and  Waleti 

Sq. 

miles. 

601 

774 
611 

4:32 

7,363 .58,186 

Pop.  In 1891. 

49,204 

58,003 
89,125 
21,791 

1,518,914 

29,001,018 

Agriculture. — The  cultivation  of  the  soil  is  no  longer  the 
remunerative  industry  which  it  was  before  com|)etition  with 
North  America  became  keen,  but  it  would  be  wrong  to  as- 

sume that  land  has  actually  gone  out  of  cultivation.  The 
English  farmer  has  perhaps  been  rather  slow  to  ada|it  him- 

self to  the  changed  circumstances.  Init  la;  has  now  learned 

by  experience  that  cattle-farming  will  pay  better  than  corn- 
growing.  Hence  much  land  has  been  laid  down  with  grass. 
In  1873  40  per  cent,  of  the  total  area  consisted  of  arable 
land ;  in  1893  only  35  per  cent.  On  the  other  hand,  the 
permanent  pastures  had  grown  from  31  to  41  per  cent.  In 

1885  there  were  475,140  "holdings"  (farmsteads),  inclusive 
of  136,435  under  5  acres  each.  Efforts  have  been  made  to 

encourage  market  gardening,  spade  husbandry,  and  poultry- 
breeding,  by  enabling  laborers  and  others  to  obtain  small 
allotments ;  but  although  455,000  of  these  allotments  (all 
of  less  than  1  acre)  had  been  granted  in  1891,  their  influence 
upon  the  agricultural  position  of  the  country  ajipears  to 
have  been  very  trifling.  Wheat  is  principally  givjwn  in  the 
southeast;  oats  succeed  best  in  the  north;  Cheshire  and 

Lancashire  are  noted  for  potatoes;  fruit-trees  are  most  nu- 
merous in  the  west  and  southwest ;  and  large  c|uantities  of 

grapes  are  produced  in  hothouses. 
The  live  stock  consisted  in  1893  of  1.317,973  horses,  used 

in  agriculture  or  lor  breeding:  5,733,057  cattle ;  21,191,357 

sheep ;  and  3,055,844  pigs.  For  1873  these  figures  were  re- 
spectively 1,080,814,  4.504.399.  30.779.048,  and  3,585,839,  and 

there  has  consequently  taken  ]ilace  a  very  considerable  in- 
crease. The  counties  of  Cheshire.  Gloucester,  and  Leicester 

(.Stilton)  are  noted  for  their  cheese ;  Devonshire  for  its  cream ; 
Cambridge.  Suffolk,  York,  Somerset,  and  Oxford,  besides  the 
counties  already  named,  for  their  Imttcr. 

Fisheries. — The  fisheries  employed  (1891)  43,055  persons, 
and  5,966,076  cwt.  of  seafish.  valued  at  £4,491,018,  were  land- 

ed, besides  50.000,000  oysters,  and  533,492  cwt.  of  lobsters  and 
other  shellfish.     See  Fisheries. 

For  information  on  Mines,  Manufactures,  and  Commerce, 
see  Great  Britain. 

Religion,  and  Provisions  for  its  Support. — England 
.still  retains  an  Estalilished  (state)  Church,  of  which  the  sov- 

ereign is  the  supreme  governor  (see  the  next  article).  Its 
bishops  are  appointed  by  the  responsible  ministers  of  the 
crown,  and  they  have  a  seat  in  the  House  of  Lords;  its 

revenues  are  largely  derived  from  tithes;  its  priests  are  in- 
troduced to  their  livings  l>y  patrons,  and  not  elected  by  the 

congregations.  There  are  3  archbishops — namely,  those  of 
Canterbury  and  York — 33  bishops,  and  14,300  ecclesiastical 
parishes.  There  is  a  clerical  parliament  (convocation),  as 

also  a  "house  of  laymen."  but  the  influence  of  these  bodies 
upon  the  government  of  the  Church  is  next  to  nothing.  The 
annual  income  of  the  Church  from  all  sources  is  estimated 

at  £7,350.000.  Xo  civil  disabilities  whatever  attach  to  non- 
adherence  to  the  Church.  Persons  can  be  married  by  a  civil 

registrar ;  they  may  decline  to  be  sworn  in  a  court  of  jus- 
tice, if  they  declare  that  an  oath  has  no  binding  force  upon 

them;  and  they  no  longer  pay  church-rates.  The  disestab- 

lishment of  the'  Church'is  merely  a  question  of  time.  Among 
Dissenting  bodies  the  leading  ones  are  tlu;  Jlethodists,  the 
Independents  or  Congregationalists,  the  Baptists,  and  the 
Presl)yleviaiis,  among  whom  may  be  included  those  English 
Presliyterians  who  now  usually  call  themselves  Unitarians. 
The  Roman  Catholics,  wlio  have  gained  strength  through 

Irish  immigration,  are  organized  under  an  archbishop  (West- 
minster), 14  bishopis,  and  3,588  priests  (1871.  1,630). 

No  religious  census  has  ever  been  taken  in  England,  but 
there  can  be  no  doubt  that  the  members  of  the  Church  of  Eng- 

land outnumber  the  adherents  of  all  other  religious  commun- 
ions. The  nnmlier  of  Roman  CathoUcs  does  not  probably  ex- 

ceed 1.250.000,  while  the  number  of  Jews  falls  short  of  100.000. 
The  number  of  secularists,  positivists.  and  agnostics  is  ever 
on  the  increase,  and  that  not  only  among  the  upper  classes. 
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KiH'iATiox. — Ek'iiH'iitary  oiluciiliiin  lias  nuiilc  consiilcr- 
abli'  sti'iili'S  in  advances  since  an  acl  jjasscil  in  1870  conipcllcil 

eaeli  lucalily  to  provide  school  accomniodulion  I'or  all  eliil- drcn  between  the  ages  of  live  and  thirteen, and  provided  for 
the  election  of  school  hoards  in  all  those  districts  where 
this  Hcconiniodation  had  not  been  jirovided  by  voluntary 
agencies.  These  (lublic  elementary  schools  are  annually 
insjiecled  by  Goverinnenl  olhcials.  iin<l  they  receive  grants 
in  aid  out  of  the  public  treasury,  in  aildilicpii  to  what  they 
may  raise  by  rates  or  receive  from  voluntary  contriliutions. 
AH  schools  supported  from  the  rates  are  undenominational, 
and  no  dogmatic  teaching  is  permitted.  In  1891  there 
existed  19,508  elementary  schools:  viz.,  4,7o8  under  school 
boHTils;  11,957  connected  with  the  Church  of  England;  951 
Homan  Catholic:  1.8-12  others.  There  were  jiresent  at  the 
inspeeiion  4,426.060  children  ;  but  the  average  attendance 
was  ordy  :i,749,95G.     See  C0.MM0N  Scnooi.s. 

M  iddle-class  education  is  mainly  left  to  private  enterprise. 

There  arc  4  universities  (Oxford," Cambridge,  Durham,  and Victoria)  and  15  colleges,  with  924  profes.«ors  and  18.940 
students,  besides  4  iniiversity  colleges  for  ladies,  medical 
schools  attached  to  the  hospitals  of  most  of  the  large  towns, 

and  a  large  immbc^-  of  tecJmii-al  and  art  schools.  London 
University  is  merely  a  board  of  exaniiner.s. 

Local  Goveun.aiext. — By  the  Local  (iovernment  Act  of 
1888  England  was  divideil  into  122  administrative  counties, 
inclusive  of  62  county  boroughs,  all  of  which  have  over 
50,1100  inhaliitants.  Tlie  crown  is  represented  in  each  county 
by  a  lord-lieutenant,  a  sherifT,  and  justices  of  the  peace. 
The  duties  of  the  lord-lieuteiumt  are  at  the  present  time 
merely  nominal,  while  the  justices  of  the  peace,  who  not 
long  ago  carried  on  nearly  the  whole  of  the  local  adminis- 

tration outside  the  niuniciijalities,  now  exercise  hardly  any 
but  judicial  functions.  Each  county  has  its  county  council, 
consisting  of  a  chairman  (mayor),  aldermen,  and  councilors. 
The  councilors  are  elected  by  the  ratepayers  for  three  years  ; 
the  aldermen  by  the  councilors  (not  necessarily  out  of  their 
own  number).  Smaller  towns  still  retain  a  large  measure  of 
administrative  independence.  The  whole  of  the  administra- 
ticjn  of  the  poor  laws  is  intrusted  to  guardians  elected  by  the 
ratepayers,  while  elected  school  boards  administer  the  public 
schools.  Women  have  votes  in  the  election  of  these  local 

authorities,  and  can  themselves  be  elected  guardians  or  mem- 
bers of  school  boards,  but  not  county  councilors.  There  ex- 

ist, in  addition  to  the  above,  rural  sanitary  authorities,  high- 
way boards,  drainage  and  emliankraent  authorities,  harbor 

and  pilotage  authorities,  etc.  The  total  receipts  of  the  local 
authorities  (1890)  amounted  to  £57,360,957,  inclusive  of  an 
exchequer  contribution  of  £6,531,000.  Out  of  the  expendi- 

ture, £8,439,180  was  for  paupers,  £5,607,896  for  schools.  The 
local  debt  at  the  close  of  1890  amounted  to  £198,871,313. 

Administration  of  Justice. — The  judicial  systems  of  Eng- 
land and  of  the  U.  S.  are  very  similar.  A  distinction  is  maile 

between  common  and  statute  law,  and  only  occasionally, 
in  admiralty  and  ecclesiastical  cases,  is  recourse  had  to 

lioman  or  canon  law.  Pour  ancient  corporations  or  "  inns  " 
enjoy  the  privilege  of  calling  persons  to  the  bar.  Queen's 
council,  as  well  as  judges,  are  appointed  by  the  Lord 

Chancellor,  who  likewise  appoints  many  of  "the  inferior judges,  and  thus  exercises  a  considerable  amount  of  political 
patronage.  The  Su|.ireme  Court  of  Judicature,  with  twenty- 
nine  judges,  none  of  whom  is  paid  less  than  £5,000  a  year, 

includes  a  court  of  appeal,  a  ehanc(!ry  division,  a  queen's 
bench  division,  a  court  of  probate,  divorce  and  admiralty 
cases,  and  a  court  of  arches  (for  ecclesiastical  cases). 
Thrice  a  year  these  judges  go  on  circuit,  and  hold  assizes  in 
the  principal  towns.  A  central  criminal  court  exists  for  the 
especial  benefit  of  the  metropolis,  and  is  presided  over  by 
tlie  recorder  and  the  common  sergeant  of  the  city  of  Lon- 

don. The  justices  of  the  peace  (magistrates)  are  appointed 
by  the  Lord  Chancellor,  and  receive  no  salary.  They  hold 
petty  and  quarter  sessions ;  these  latter  are  frequently  pre- 

sided over  f)y  a  paid  recorder.  In  London  there  are  sixteen 
police  courts.  The  seventy  county  courts,  whose  judges  are 
jiaid  from  £1,500  to  £1.800  a  year,  exercise  only  civil  juris- 

diction, while  the  coroner  with  his  jury  holds  inquests  into 
the  cause  of  all  violent  or  suspicious  deaths.     See  Courts. 

The  police  force  of  England  numbers  3:».080  men  (in  Lon- 
don. 15,975).  Of  11,695  persons  committed  for  trial  in  1891, 

9,0.55  wc^ri'  founil  guilty. 
ilisToRv. — England  first  became  known  to  the  Western 

world  through  tlie  I'hcenicians  and  Massilians,  who  traded 
with  it  for  tin;  but  its  real  history  does  not  t)egin  until  the 
establisliinent  of  tin-   liniuan  rule  by  Cicsar  in  55  B.  r.     The 

rule  of  the  Uoinans,  who  called  the  present  island  of  (jreat 
Britain  Jirildiniui,  lasted  till  the  beginning  of  the  fifth  cen- 

tury, when  they  withdrew.  (See  itRrrANXiA.)  In  conse- 
quence of  the  inroads  of  the  I'ictsand  Scots  from  the  north, 

and  the  quarrels  of  the  British  chiefs  among  themselves, 
the  country  ajjpears  to  have  soon  become  a  prey  to  complete 
anaichy.  A  British  Prince  of  Kent,  Vortigern  (Gwrtheyrn), 
is  said  to  have  lieen  the  first  to  secure  the  aid  of  two  Saxon 
chiefs,  commonly  called  Ilengist  and  Ilorsa,  in  his  struggles 
against  the  northern  invaders.  The  statements  as  to  the 
first  appearance  of  the  Saxons  in  England  are  conflicting 
and  untrustworthy,  and  even  the  names  of  their  leaders  are 
considered  falmloiis.  Certain  it  is  that  in  the  course  of 

about  130  years  the  Saxons,  Jutes,  and  Angles  completed 
the'  conquest  of  the  greater  part  of  England,  establishing 
three  Saxon  kingdoms  (Sussex,  Wessex,  and  Essex),  one 
Jutish  (Kent),  and  four  Anglian  (15ernicia,  Deira,  Ea.st  An- 
glia,  and  Mercia).  The  British  maintained  for  a  somewhat 
longer  period  five  states  (Strath-Clyde.  Cumbria,  North  and 
South  Wales,  and  Cornwall).  Egbert,  King  of  Wessex,  is 
commonly  believed  to  have  become  the  first  King  of  all  Eng- 

land. During  his  reign  began  the  invasions  of  the  Danes 

about  830,  who  for  a  period  of  twenty-four  yeai's  (1017- 
42)  became  masters  of  the  kingdom.  In  1042  the  crown 

again  devolved  ■  on  an  Anglo-.Saxon  prince,  Edward  the 
Confessor,  but  his  authority  was  little  more  than  nominal, 
six  powerful  earls,  Danes  and  English,  dividing  the  country 
between  them. 

The  Xorman  CoJiquesf. — Edward  the  Confessor  died  child- 
less in  1066,  and  Harold,  the  son  of  Goodwin,  was  elected 

by  the  nobles  to  the  throne;  but  in  the  decisive  battle  of 
Hastings  (Oct.  14,  1066)  against  another  claimant  to  the 
throne,  William,  Duke  of  Normandy,  he  was  defeated  and 

killed.  With  the  reign  of  William,  surnamed  "the  Con- 
queror," a  new  era  of  English  history  begins.  The  lands 

were  divided  among  600  tenants  in  capite,  all  followers  of 
the  Conqueror  as  feudal  lords,  and  thus  on  the  solid  basis 
of  extensive  landed  estates  the  firm  foundation  was  laid  of 
a  powerful  aristocracy,  which  amid  the  social  revolutions  of 
centuries  has  more  successfully  defended  its  ascendency  than 

that  of  any  other  eounti-y  of  Europe.  The  population  of 
England  at  this  time  appears  to  have  been  at  most  2,000,000, 
and  about  100  boroughs  were  governed  by  municipal  customs 
or  under  the  protection  of  the  kings,  nobles,  or  prelates, 
from  whom  in  after  times  they  purchased  their  franchises. 
In  the  course  of  time  the  distinction  between  the  Norman 
conquerors  and  tlie  conquered  Saxons  passed  away,  and 
from  their  union  arose  the  English  people  as  it  now  exists. 
The  Norman  line  gave  to  England  only  three  kings — Williaro 
I,  and  his  two  sons,  William  II.  and  Henry  I.  The  death  of 
the  latter  in  1135  was  followed  by  a  war  of  succession  between 
Stephen  of  Blois,  his  nephew,  and  his  only  daughter,  Matilda, 
who  was  married  to  Geoffrey  Plantagenet.  In  1154  the  son 
of  Matilda,  Henry  II.,  was  generally  recognized  as  King  of 
England.  He  was  the  founder  of  the  house  of  Plantagenet, 
which  in  direct  line  ruled  in  England  until  1485.  Henry 

possessed,  besides  England,  the  provinces  of  Anjou,  Tou- 
raine.  and  Jlaine  in  France,  to  which  he  added  Guienne 
and  Poitou  by  marriage  and  Brittany  by  conquest.  He 
conquered  Ireland  in  1171,  and  by  the  Constitutions  of 
Clarendon  in  1164  curtailed  the  privileges  of  the  Church, 

but  was  forced,  in  consequence  of  the  assassination  of  Arch- 
bishop Becket,  to  make  his  peace  with  the  Church.  He 

was  in  1189  succeeded  by  his  eldest  son,  Richard  I.  (Cceur 
de  Lion),  who  distinguished  himself  in  the  crusades,  but 
could  not  prevent  the  nobility  from  increasing  their  power 
at  the  expense  of  the  crowii.  The  reign  of  his  younger 
brother,  John  (Lackland,  1199-1216),  is  one  of  the  most  in- 

glorious in  the  English  annals.  He  lost  nearly  all  the  pos- 
sessions of  the  English  sovereigns  in  France,  and  in  1213 

consented  to  hold  the  English  crown  as  a  gift  from  Rome. 
His  weakness,  however,  had  some  good  results  for  the  people 
of  England, 

The  Beginnings  of  ConsHtutional  Liberty  and  Representa- 
tive Gove'rnmen't. — The  separation  of  the  Normans  of  Eng- land from  those  of  France  hastened  (he  consolidation  of  the 

English  nation ;  and  when  involved  in  disputes  with  the 
pope,  John  had  to  ccmciliate  the  barons,  who  were  backed  by 
the  people,  by  the  concession  of  the  celebrated  Great  Charter 
{Magna  Ctiarta).  signed  at  Kunnymede  in  1215.  The  char- 
tor  secured  to  the  English  people,  in  advance  of  any  other 

]ieoplc  of  Europe,  two  great  rights — that  no  man  should 
suffer  arliitrary  imprisonment,  and  that  no  tax  should  be 
imposed   without  the  consent  of  the  council  of  the  nation. 
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Wlien  Jdlm  showed  an  uu\villiiif;]iess  tii  carrv  out  some  of 
his  promises,  the  barons  called  Louis  of  France  (son  of  the 
king.  Pliilii)  Aufjustus)  to  their  aid,  who  conquered  a  large 
portion  of  the  country,  but  was  compellett,  soon  after 
the  death  of  John  (Oct.  17,  1310),  to  make  peace  and  re- 

nounce the  project  of  annexing  England  to  France.  But 
wliile  the  national  ])ride  of  the  English  people  successfully 
prevented  its  subjection  to  France,  .anarchy  rajiidly  in- 

creased during  the  reign  of  John's  son,  Henry  llL  (1210- 
72).  As  Henry  at  the  death  of  liis  fathc^r  was  only  a  boy  of 
nine  years,  the  government  was  carried  on  first  by  the  Earl 
of  Pembroke,  and  after  his  death  by  Hubert  de  Burgh  and 
the  Bishop  of  Winchester,  neither  of  whom  was  able  to 
clicck  the  demands  of  the  nobility  for  greater  power. 
When  Henry  assumed  the  government  himself,  an  o])en  war 
soon  broke  out  with  the  barons,  who  extorted  from  the 

king  an  enlargement  of  the  Great  ('harter,  and  in  1264,  at 
the  battle  of  Lewes,  took  him  and  his  eldest  son,  Edward, 
captives.  The  next  year  the  first  English  Parliament  was 
convened  by  the  leader  of  the  rebels.  Simon  de  Montfort, 
Earl  of  Leicester;  but  soon  Prince  Edward,  who  had  been 

set  free,  broke  the  power  of  the  barons  in  the  battle  of  Eves- 
ham (Aug.  4,  1265),  in  which  de  Montfort  fell,  and  restored 

the  authority  of  the  king.  Henry  deemed  it.  however,  best 
to  assume  a  conciliatory  policy,  and  in  particular  to  con- 

firm the  Great  Charter".  Edward  I.  (1372-l::S07)  had  suffi- 
cient energy  and  statesmanship  to  put  an  end  to  the  con- 

fusion into  which  the  country  in  the  latter  years  of  his 

father's  reign  seeined  to  relapse,  and  considerably  promoted 
the  consolidation  of  the  kingdom. 

Conqaent  vf  Wales  and  War  un'th  Scotland. — In  1283  Ed- ward conquered  the  last  Prince  of  Wales,  and  united  this 
country,  which  thus  far  had  been  semi-independent,  forever 
with  England,  conferring  on  his  eldest  son  the  title  of  Prince 
of  Wales,  which  has  ever  since  been  borne  by  the  eldest  son  of 
the  English  sovereign.  He  obtained  a  decisive  victory  over 
Scotland  in  the  battle  of  Dnnbar  (1396).  defeated  William 

Wallace  at  Falkirk  (1398),  led  a  third  large  ai-my  into  Scot- 
land (1303).  but  died  on  the  eve  of  a  fcjurth  invasion,  "  in 

sight  of  that  country  which  he  had  devoted  to  destruction." 
His  barbarous  warfare  first  aroused  feelings  of  hostility 
between  the  Scotch  and  English,  which  subsequently  did 
much  mischief.  For  the  development  of  the  English  con- 

stitution his  reign  was  of  the  greatest  importance,  as  the 
council  of  the  realm  assumed  a  form  resembling  that  of  the 
modern  Parliament  l)y  the  separation  of  the  greater  barons 
from  the  tenants  in  chief,  the  latter  ceasing  to  be  summoned 
to  Parliament,  and  being  firesent  only  through  their  repre- 

sentatives. The  first  sitting  of  the  Commons  in  a  separate 
chamber  took  place  in  1396,  and  in  the  following  year  (1297) 
the  famous  statute  was  passed  that  no  manner  of  tax  should 
be  imposed  without  the  common  consent  of  the  bishops, 
barons,  and  burgesses  of  the  realm.  Edward  II.  (1307-37) 
lost  the  footing  which  his  father  had  gained  in  Scotlanil, 
was  defeated  by  Robert  Bruce  in  the  battle  of  Bannock- 
burn  1314,  and  was  finally  irun-dered  in  prison. 

The  Period  of  the  Hundred  Vearti'  War. — The  reign  of 
Edward  III.  (1337-77).  is  regarded  as  one  of  the  most  bril- 

liant periods  of  English  history.  His  claim  to  the  throne  of 

France  involved  him  in  the  Hundred  Years'  War  (g.  v), 
which,  with  several  intervals  of  peace,  lasted  from  1337  to 

14-')3,  and  which,  notwithstanding  the  l)rilliant  English  vic- 
tories of  Creey  (1346)  and  Poitiers  (1356).  finally  led  to  the 

surrender  liy  the  English  king  of  all  the  English  possessions 
in  Prance  except  Guines  and  Calais.  The  great  expenditures 
required  by  the  war  made  the  king  dependent  on  his  Parlia- 

ment, which  henceforth  was  directed  by  statute  to  be  sum- 
moned annually.  Another  important  result  of  the  war  was 

the  entire  fusion  of  the  Normans  anel  Saxons  into  the  Eng- 
lish nationality.  The  spirit  of  chivalry  attained  at  the  court 

of  Kilward  its  highest  point  of  exaltation,  but,  on  the  other 
hand,  the  laboring  classes  made  their  power  felt  for  the  first 
time ;  for  as  their  service  luul  become  more  valuable  in  con- 

sequence of  the  terrible  ravages  of  the  great  pestilence  in 
1349,  they  demanded  and  received  higher  wages,  and  a 
series  of  despotic  edicts,  known  as  the  Statutes  of  Laborers, 
ordering  them  to  work  at  the  former  wages,  [iroved  entirely 
inefficient.  During  the  reign  of  Edward,  Wycliffe  began 
(about  1360)  his  attacks  upon  the  abuses  in  the  Church,  and 

he  was  supported  by  Edward's  fourth  son.  John  of  Gaunt, 
and  by  some  of  the  principal  nobility.  As  the  king's  eldest 
son,  Edward,  Prince  of  Wales,  known  as  the  "  Black  Prince," 
died  one  year  before  his  father  (1376).  the  latter  was  suc- 

ceeded by  his  grandson.  Kichard  II.  (1377-9!l).  during  who.se 

weak  reign  an  attcmjit  to  enforce  a  poll-tax  brouglit  on  the 
famous  rebellion  of  the  peasantry  under  Wat  Tyler,  which 

was  suppressed  with  mut'h  bloodshed.  Richard  was  de- 
throned by  his  cousin  llenrv,  Duke  of  Lancaster,  who  as- 

cended the  throne  as  Henry  IV.  (1399-1413).  His  reign, 
which  was  greatly  disturbed  by  reliellions  and  c<jnspiracies, 
is  remarkable  for  two  events  in  the  history  of  the  English 
constitution — the  fixing  by  statute  of  the  parliamentary 
right  of  election  for  eountii-s  in  all  freeholders,  ami  the 
recognition  of  the  two  houses  as  bodies  i)ossessing  distinct 
privileges,  not  to  be  interfered  with  by  each  other.  The 
religious  reformation  of  Wycliffe  found  in  Henry  a  deter- 

mined opponent,  the  act  for  the  punishment  of  heretics 
under  which  so  many  atrocities  were  committed  for  nearly 
two  hundred  years  being  passed  during  his  reign  (1401). 

His  son,  Henry  V.  (1413-'33),  put  down  the  religious  move- 
ment of  the  Lollards  with  a  strong  hand,  and  renewed  the 

claims  of  his  ancestors  to  France.  The  new  war  between 
the  two  countries  was  favorable  to  England  ;  Henry  landed 
with  30,000  men  in  Normandy,  won  the  battle  of  Agincourt 
Oct.  25.  1415,  and  on  his  death  a  large  portion  of  Prance 
recognized,  with  Englaiul,  his  .sou,  Henry  VI.  (1422-61), 
then  only  a  boy  of  nine  mouths,  as  king.  After  numy  cam- 

paigns the  French  were,  however,  ultimately  successful,  the 
exploits  of  Joan  fif  Arc.  Dunois,  and  other  French  leaders 
putting  forever  an  end  to  the  English  attempts  to  conquer 
Prance. 

War  of  the  B.o.fps. — Soon  after,  the  war  known  as  the  war 
of  the  lied  and  White  Roses  (or  of  the  Lancastrians  and 
Yorkists)  began.  Richard,  Duke  of  York,  a  descendant  of  the 
Duke  of  Clarence,  third  son  of  Edward  III.,  claimed  a  title  to 

the  throne  preferable  to  that  of  King  Hein-y.  on  the  ground 
that  the  latter  was  only  a  descendant  of  the  fourth  son  of 

Edward  III.,  and  that  the  pretensions  of  the  king's  grand- father, Henry  IV.,  to  be  descendant  from  Edward,  Earl  of 
Ijancaster,  according  to  popular  tradition  the  eldest  son  of 
Henry  III.,  and  excluded  from  the  succession  on  account  of 
deforiiiitv,  were  apocrvphal.  Richard.  Duke  of  York,  was 
taken  prisoner  in  the  battle  of  Wakefield,  Dsc.  30.  1460,  and 
executed,  leaving  his  claims  to  his  eldest  son,  Edward,  the 
Earl  of  JIarch.  a  youth  oi  nineteen,  who  was  proclaimed 

king  as  Edw-ard  IV.  in  1461,  and  maintained  himself  until 
his  death  (1483),  with  a  short  interruption  (1470-71),  when 
the  rebellion  of  the  Earl  of  Warwick,  the  "  king-maker," 
formerly  the  most  prominent  among  his  supjjorters,  com- 

pelled him  to  flee  to  Holland,  and  restored  for  the  time 
Henry  VI.  The  son  of  Edwaril  (I'^dward  V.).  a  minor,  was 
after  a  reign  of  imly  thirteen  days  dethroned  by  his  uncle, 
the  Duke  of  Gloucester,  placed  in  confinement,  aiul  soon 
disappeared.  The  usur|ier  made  himself  king  under  the 
name  of  Richard  III.  (1483-85),  but  soon  a  coalition  of  dis- 

affected Yorkists  and  of  the  Lancastrians  was  formed  against 
him,  at  the  head  of  whom  was  Henry  Tudor,  Earl  of  Rich- 

mond, who  through  his  mother  descended  from  the  house 
of  Lancaster,  and  to  satisfy  the  Yorkists  was  to  marry 
Elizabeth,  the  eldest  daughter  of  Edward  IV.  In  the  de- 

cisive battle  of  Bosworth  Field,  in  1485,  Richard  lost  his 
life,  and  Tudor  ascended  the  throne  as  Henry  VII.  With 
him  a  new  era  begins  in  English  history.  The  first  years 
of  Henry  (1485-1509)  were  greatly  disturbed  by  pretenders 
to  the  throne,  who,  personating  the  head  of  the  house  of 
York,  claimed  to  be  the  legitimate  heirs  to  the  crowm.  But 
the  chief  feature  of  his  reign  is  the  large  increase  of  the 

rt)val  powder  at  the  expense  of  the  highnoliility  and  the  Par- 
liament. Many  of  the  principal  nobles  having  perished  in 

the  wars  of  the  Roses,  Henry  succeeded  in  enforcing  against 
the  barons  the  laws  forbidding  them  to  give  badges  and 

liveries  and  to  emplov  retainers.  The  change  thus  pro- 
duced in  the  relation  of  the  nobility  to  rovalty  became  still 

greater  from  the  fact  that  the  former  began  to  value  money 

payments  from  their  tenants  and  dependents  higher  than 

personal  services,  while  the  lower  classes  of  the  people  be- 
gan to  understand  that  hereafter  they  had  to  support  them- 

selves and  to  respect  the  laws,  instead  of  looking  to  the  no- 

bility for  support  and  for  impunity  in  case  they  had  com- mitted lawless  acts. 

The  Reformation.— The  great  event  in  the  reign  of  his 

son,  Hen'rv  VIII.  (1509-47).  was  the  separation  of  the 
Church  of  "England  from  Rome.  Henry  was  a  violent  op- 

ponent of  Luther  and  the  German  Reformation,  but  when 

the  pope  refused  to  grant  him  a  divorce  from  his  wife, 
Catharine  of  Aragon,  he  renounced  his  communion  with  the 

pope  and  assume"(.l  the  title  of  the  Head  of  the  Church,  and alike  persecuted   Catholics   who   refused  to   recognize   his 
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"suprpirifu'y  "  anil  Prolostniits.  (See  Rnoland,  Oiiuiich  or.) 
His  only  soil,  Kihvaril  VI.  (1547-0^!),  siiccei-ded  at  [ha  age  of 
nine  years,  iiiul  the  eouiilry  tlieiieeforlli  was  governed  by  a 
council  of  refjeney  favorable  to  the  licfonnation,  which  now 
advanced  from  questions  of  government  to  questions  of 
doctrine.  'I"he  Duke  of  Nortlnimberland,  who  had  caused 
one  of  his  .sons  to  marry  Lady  Jane  (irey,  great-grand- 

daughter of  Henry  VII.,  induced  Kdward  to  bequeath  the 
erowii  to  his  daughter-in-law:  but  1  he  reign  of  Lady  Jane 

lasl(!d  only  ten  <lays  when  "bloody"  Mary  {150^-58),  the 
daughter  of  Henry  VIIL  and  his  iir.st  wife,  Catharine  of 
Aragon,  ascended  the  throne.  Mary  was  a  devout  Cath- 

olic, who  obtained  the  consent  of  her  I'arliament  to  re- 
peal (ISoS)  the  legislation  of  Kdward  VL,  and  that  (1555) 

of  Henry  VIIL,  thus  re-establishing  the  papal  authority. 
When  the  chiefs  of  tlie  Protestant  Jiarty  opjiosed  the 
eoniiter-reforniation  290  of  them  suffered  at  the  stake,  in- 

cluding Cianmer,  Kidley,  and  Latimer.  Her  marriage 
with  Phili]!  II.  of  Siiaiii  diil  not,  however,  save  to  the 
Catholic  Church  its  ascendency  in  England,  for  Mary  died 
in  1558  withcjut  issue,  and,  on  the  other  hand,  it  cost  Eng- 

land the  last  possession  in  France,  Calais,  which  was  taken 
by  the  Duke  of  Guise.  Mary  was  succeeded  by  her  half- 

si'ster,  Elizalieth  (15.58-1603),  the  daughter  of  Henry  \'1II. by  his  seconil  wife,  Anne  Boleyn.  She  wasstrongly  opposed  to 
tlie  suiiremacy  of  the  pope,  by  whom  she  had  been  declared  to 
be  a  bastard.  Parliament  in  1559  restored  the  royal  suprem- 

acy of  the  Church,  which  by  the  adjustment  of  the  Prayer- 
book  and  the  Thirty-nine  Articles,  suVistantially  received 
the  form  in  which  it  still  exists.  The  power  of  the  Roman 
Catholics  in  England  was  completely  broken ;  and  when 
most  of  them  embraced  the  cause  of  Alary.  Queen  of  .Scot- 

land, wlio,  on  seeking  an  asylum  in  England,  had  been  im- 
prisoned, Elizabeth  ordered  Mary  to  be  executed.  Abroad 

she  aided  the  Protestants  of  France  and  the  Netherlands, 
and  the  crushing  defeat  of  the  Spaniards,  whose  armada 
was  destroyed  in  1588,  elevated  England  to  a  higher  posi- 

tion among  th^  countries  of  Europe  than  she  ever  had  held 
before.  Ireland  was  reduced  to  a  state  of  entire  submission, 
and  the  commerce  and  naval  power  of  England  received  a 
wonderful  impulse  by  the  establishment  of  commercial  in- 

tercourse with  India  (East  India  Company  chartered  IKOO). 
Elizabeth  was  the  last  sovereign  of  the  house  of  Tudor ; 
she  was  succeeded  by  James  VL,  the  son  of  the  unfortunate 
Mary.  Thus  England,  Scotland,  and  Ireland  became 
united  under  one  sovereign,  and  although  the  legislative 
union  with  Scotland  was  not  consummated  until  1707,  and 
tliat  of  Ireland  not  until  1800,  the  three  countries  were  in 
fact  one  empire. 

The  Struggle  between  Parliamentary  Privilege  and  Boyal 
Prerogative. — James  VI. — or,  as  he  was  called  after  his  suc- 

cession to  the  throne  of  England,  James  I. — was  proclaimed 
Mar  34,  1603,  crowned  July  35.  assumed  the  title  of  King  of 

"  Great  Britain,  France,  and  Ireland  "  Oct.  24,  and  reigned  till 
Mar.  37, 1635.  He  had  received  a  good  education,  and  showed 
great  interest  for  science  and  literature,  but  he  was  pedantic 
and  inconsistent.  After  the  discovery  of  the  Gunpowder 
Plot  (Nov.  5.  1605)  he  banished  the  Jesuits  and  seminary 
priests  from  England,  and  afterward  wrote  several  treatises 
himself  in  defense  of  pure  Protestantism.  But  he  failed  to 
give  his  son-in-law,  the  elector  palatine,  from  whom  descends 
the  house  of  Hanover,  the  aid  he  had  promised  him ;  and 
one  of  the  principal  reasons  why  he  disappointed  his  Prot- 

estant allies  in  Germany  was  his  eagerness  to  marry  his  son 
to  a  Roman  Catholic  princess  of  Spain.  In  his  time  the  trans- 

lation of  the  Bible  into  English  and  the  colonization  of  Vir- 
ginia and  New  England  took  place.  Meanwhile  the  political 

tendencies  which  at  this  time  were  carried  out  with  such 
great  success  in  Prance  by  Richelieu — namely,  the  consolida- 

tion of  the  royal  power  and  the  concentration  of  all  author- 
ity in  the  crown — also  began  to  show  themselves  in  England. 

During  the  time  of  James  I.  there  was  much  talk  about  "  the 
king  by  God's  grace,"  and  hardly  had  his  son,  Charles  I. 
(1035-49),  ascended  the  throne  when  tlie  conflict  actually  be- 

gan between  the  king  and  the  Parliament.  He  had  declared 
that  he  would  not  be  a  Venetian  doge,  and  his  two  first  Par- 

liaments he  dissolved.  But  the  third,  which  sat  in  1628, 
passed  the  so-called  Petition  of  Right,  in  which  the  consti- 
tuticuial  rights  of  an  Englishman  are  clearly  defined,  and 
the  king  was  compelled  to  give  his  consent  to  tlic  iietition. 
After  this  event,  however,  he  convoked  no  Parliament 
for  eleven  years,  but  ruled  as  arbitrarily  as  if  tliere  hail 
never  been  a  Parliament  or  a  constitution.  Justice  was 
administered    by    the    Star    Chamber,    money    was   levied 

by  jiroclamations,  and  the  Puritans  and  other  Nonconform- 
ists were  cruelly  pciscculrd.  Charles  wished  to  introduce 

the  liturgy  in  Scotland  (1637),  but  the  Scottish  pe<iple  ro.se 
in  arms,  subscribed  the  National  Covenant,  invaded  Eng- 

land, and  defeated  the  royal  troops  at  Newburn-on-Tyne. 
In  Nov.,  1640,  the  Long  Parliament  assembled,  ami  began 

business  by  impeaching  Strafford  and  Laud.  'I'he  .Star 
Chamber  was  broken  up,  the  dispensing  power  abolished  : 
but  wdien  the  Parliament  went  further  and  demai]<led  that 
the  king  should  give  up  his  right  lo  dissolve  Parliament, and 
even  resign  the  supreme  military  command,  open  war  broke 
out  lietween  the  king  and  the  Parliament. 

The  Civil  War. — In  the  beginning  the  king  was  success- 
ful, gaining  several  small  victories;  but  in  1644  he  was  de- 

feated at  Jiarston  Moor,  and  in  the  following  year  he  was  so 
thoroughly  Ijeaten  at  Naseby  tliat  he  liad  to  flee  for  his  life, 
and  finally  gave  himself  u[)  to  the  Scottish  army,  which  gave 
him  into  the  hands  of  the  English  Parliament.  A  high 

court  was  apjiointed,  before  which  King  (,'harles  was  tried. 
He  was  convictcul,  and  beheaded  Jan.  30, 1649.  Oliver  Crom- 

well, who  commanded  the  right  wing  in  the  Ijattle  of  Xaseby 
and  contriljuted  much  to  the  victory,  controlled  the  army, 
which  belonged  to  the  party  of  the  Independents;  and  after 

the  so-calleil  Pride's  Purge,  in  Dec,  1(348,  when  forty-one 
Presbyterian  members  were  driven  out  of  the  Parliament,  he 
also  controlled  that  assembly.  In  1649  he  went  to  Ireland  as 
lord-lieutenant,  and  put  down  the  royalist  rebellion  there 
with  extreme  severity.  In  1650  he  was  appointed  coinmander- 
in-cliief  against  the  Scottish  rising  in  favor  of  Charles  II., 
and  subdued  the  rebellion  after  the  battles  of  Dunbar  and 

Worcester.  He  was  now  the  most  [lowerful  man  in  the  king- 
dom, and  in  1653  he  assumed  the  title  of  Lord  Protector  of 

the  Commonwealth,  and  governed  as  a  monarch  till  his 
death,  Sept.  3,  1658. 

Tlie  lieduration. — Cromwell  was  succeeded  by  his  son,  but 
almost  immediately  after  his  death  a  strong  royalist  reaction 
set  in,  and  in  1660  Charles  11.  returned  to  England  and  was 
hailed  with  great  enthusiasm.  His  reign  (1660-85)  was  one 
of  the  most  shameful  periods  in  Englisli  history.  The  court 
was  dissipated  and  licentious,  and  moral  contamination 
spread  from  it  into  the  upper  strata  of  society.  The  Par- 

liament, which  was  very  subservient  at  firet  and  afterward 
only  feebly  contending  against  the  evil,  was  broken  up  into 
factions  and  corrupted  by  bribery.  With  respect  to  a  for- 

eign policy,  the  king  and  the  country  as  well  became  sub- 
servient to  Louis  XIV.  of  France.  'The  two  wars  with  Hol- 

land (1665-67  and  1672-74),  which  brought  the  English  arms 
very  little  glory,  were  carried  on  in  the  French  interest.  The 
king  in  1675  received  500,000  crowns  from  Louis  in  order  to 
prorogue  Parliament,  and  for  several  years  he  also  received  an 
annual  pension  in  reward  of  his  subserviency  to  the  French 
policy.  As  base  was  his  internal  policy.  He  had  given  the 
most  binding  promises  of  amnesty  and  loyalty.  Neverthe- 

less, in  1663  the  Presbyterian  divines  were  ejected  from 
their  livings.  This  act,  however,  did  not  cause  any  great 
excitement.  Indeed.  Parliament  itself  voted  that  the  bodies 
of  Cromwell,  Bradshaw,  and  Ireton  should  l)e  disinterred 
and  hanged  upon  the  gibbet  of  Tyburn.  But  when  in 
the  same  year  he  issued  his  declaration  of  indulgence  to 
the  Roman  Catholics,  people  became  suspicious ;  and  when 
his  brother,  the  Duke  of  York,  heir-apparent  to  the  crown, 

openly  professed  the  Roman  Catholic  faith,  a  bill  for  his  ex- 
clusion from  the  succession  was  brought  into  Parliament 

and  passed  by  the  House  of  Commons.  It  was  rejected, 
however,  by  the  House  of  Lords,  and  on  the  death  of 
Charles  II.,  James  II.  succeeded  (1685-88). 

The  Eevohition  of  16S8. — It  was  evidently  James's  inten- tion to  overthrow  the  constitutional  system  of  England  and 
restore  the  Roman  Catholic  Church.  For  the  accomplish- 

ment of  the  first  purpose  he  meant  to  create  a  large  stand- 
ing armv,  and.  in  spite  of  the  great  ditficulties  he  had  to 

encounter  on  this  point,  he  partly  succeeded.  For  the  res- 
toration of  the  Roman  Catholic  Church  he  first  allied 

himself  with  the  Episcopalians,  afterward  with  the  Dissent- 
ers. But  he  was  much  less  successful  on  this  point,  and 

when  in  1688  he  issued  a  declaration  of  indulgence  to  the 
Roman  Catholics,  and  ordered  it  read  in  all  the  churches, 
the  crisis  came.  The  Archbishop  of  Canterbury  and  six 
bishops  petitioned  the  king  against  the  order,  but  were  sent 

to  the  Tower  and  tried  on  "the  charge  of  libel.  Another event  of  decisive  importance  took  place  just  at  the  same 
time.  James  II.  had  hitherto  had  no  son,  and  it  was  hoped 
that  on  his  death  his  Protestant  daughter  Mar)\  married  to 
William  of  Orange,  would  succeed  to  the  throne.     But  on 
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Juno  10,  1688,  Quern  Mary  pravo  birtli  to  i\  son,  afterward 

known  a.s  the  Pi'elender.  J'eople  i;eiii'i'ally  eonsidereil  this 
chihl  spurious,  and  on  June  yo  an  invitation  to  invaile  Eng- 

land was  sif;ned  by  the  Earls  of  Shrewsbury,  Devonsliire, 
aiui  Danby,  Lord  Luniley,  Henry  Sidney,  Edward  Kussell, 
and  Henry  Conipton,  and  sent  to  William  and  Mary.  They 
landed  at  Torbay  (Nov.  5)  with  an  army  of  15,000  men,  and 
as  James  IL  saw  himself  deserted  inuncdiately  almost  by 
all,  even  by  his  own  daughter,  Anne,  he  fled  to  France.  In 
Feb.,  1689,  a  convention  of  the  estates  of  the  realm  of  Eng- 

land formally  established  William  and  Mary  on  tlie  English 
throne,  and  the  risings  which  took  place  in  Scotland  and 
Ireland  in  favor  of  the  fugitive  James  II.  were  successfully 
subdued — in  the  former  country  by  Sir  John  Dalrymple 
after  the  massacre  of  the  Macdonalds  in  1693,  and  in  the 
latter  bv  William  himself  in  the  battle  of  the  Boyne  July  1, 
lOilO.  aiid  by  Ginkel  in  16111. 

T/ir  War  of  the  Sjxniisli  Succession. — Mary  died  Dec.  28, 
1694,  and  William  now  reigned  alone.  In  his  foreign  policy 
he  was  so  far  successful  that  he  actually  checked  theprogre.ss 
of  Louis  XIV.,  and  the  result  of  his  internal  government  was 
the  firm  establishment  of  the  English  constitution.  By  an 
act  of  settlement  adopted  by  Parliament  in  ITOl  the  house 
of  Stuart  was  formally  excluded  from  the  throne  of  Eng- 

land, which,  after  the  death  of  William  and  his  sister-in- 
law,  Anne,  was  settled  on  the  house  of  Hanover.  After  the 
death  of  James  II.,  however,  his  son,  the  Pretender,  was 
recognized  by  Louis  XIV.  as  King  of  England,  and  this,  in 

connection  with  Louis's  breach  of  a  newly  concluded  treaty 
concerning  the  Spanish  succession,  caused  William  to  pre- 

pare for  war.  He  died  Feb.  21,  1703.  His  policy,  however, 
was  continued  by  his  successor,  Anne  (1703-14),  and  led  to 
brilliant  results.  The  queen  herself  was  weak  both  in  in- 

tellect an<l  character,  but  the  splendid  victories  of  Marlljor- 
ough  annihilated  the  ambitious  plans  of  Louis  XIV.,  and 
led  to  the  conquest  of  Gibraltar.  William  had  not  always 
been  successful  in  the  field,  and  he  proved  liimseLf  greater 
in  the  council-chamber  than  on  the  battle-ground  ;  but  he 
knew  that  an  army  is  not  only  a  useless,  but  even  a  danger- 

ous, instrument  when  not  in  perfect  order ;  and  the  army 
which  was  placed  under  the  command  of  Marlborough  was 
jirobably  the  best  organized  and  best  disciplined  body  of 
troops  then  existing.  The  result  answered  his  expectations. 
The  first  part  of  the  war.  from  the  capture  of  Liege  (Oct.  23, 
1703)  to  the  battle  of  Blenheim  (Aug.  13,  1704),  was  very 
brilliant;  and  when,  in  spite  of  an  unbroken  series  of  vic- 

tories, from  the  battle  of  Tirlemont  (July  18,  1705)  to  the 
battle  of  Malplaquet  (.Sept..  11,  1709),  the  war  .still  dragged 
on,  this  was  probably  due  to  underhand  intrigues  of  various 
sorts.  In  literary  respects  the  reign  of  Anne  was  also  a  re- 

markable period,  and  has  been  called,  not  altogether  with- 
out reason,  the  Augustan  age  of  English  literature,  Addison, 

Pope,  Steele,  and  Swift  forming  its  most  conspicuous  orna- 
ments. May  1,  1707,  the  complete  union  of  England  and 

Scotland  was  accomplished.  For  the  further  history  of  the 
two  countries,  see  Great  Britaix. 

Chronological  Table  op  the  Sovereigns  of  England. 

Saxon  House  of  C'e;-f7(c— Egbert,  first  King  of  all  Eng- 
land, 827-36  ;  Ethelwulf,  839-58  ;  Ethelbald,  858-60 ;  Ethel- 

bert,  858-66  ;  f  Ethelred,  866-71  ;  Alfred  the  Great,  871- 
901  ;  Eilward  the  Elder,  901-25 ;  Athelstan,  925-40 ;  Ed- 

mund, 940-46  ;  Edred,  946-55  ;  Edwy,  955-58  :  Edgar,  958- 
75;  Edward  the  Martvr,  97.5-79  :  Ethelred  II.,  the  Unready, 
978-1016  ;  Edmund  Ironside,  1016. 

Danes.— C-Mmie,  1017-35;  Harold  L,  1035^0;  Hardi- canute,  1040-42. 
.ffoMseo/C/er^ZiV.— Edward  the  Confessor,  1042-66;+ Harold 

IL.  1066.  
' 

The  House  of  Nonnamhi. — William  I.,  the  Conqueror, 
1066-87;  |  William  IL,  Ruius.  1087-1100;  Henry  I  Beau- 
clere,  1100-35  ;  Stephen  of  Biois,  113.5-.54. 

?%«  House  of  Plantai/enef.— Henry  II. .  11,54-89  ;  f  Rich- 
ard I.,  Coeur  de  Lion,  1189-99;  John  Lackland.  1 199-1316  • 

Henry  III.,  1316-73;  Edward  I.,  1272-1307;  ^  Edward  IL, 
1307-27  ;  Edward  III.,  1327-77  ;  |  Richard  IL,  1377-99  (de- posed). 

The  House  of  Lancaster.— Henry  IV.,  1399-1413  ;  Henry 

v.,  141.3-33;  j;  Henrv  VI.,  1433-61  (deposed  and  executed)." 
T/ie  Hou.se  of  I'o;*.— Edward  IV.,  1461-83;  t  Edward v.,  1483  ;  t  Richard  III.,  1483-85. 
The  House  of  Tudor.— Henry  VII.,  148.5-1509;  Henry 

+  Killed  in  battle. 
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;  Murdered  or  executed. 

VTll.,  1509-47;  Edward  VL,  1,547-53;  Mary  I.,  the  Bloody, 
1553-.58:   Elizaljelh.  1558-1603. 

The  House  of  Stuart.— James  I.  (VI.  of  Scotland),  1803- 
35  ;  Charles  L,  1635-49. 

Communwealth,  1649-.59  (see  CJhomwell). 
Ttie  House  of  Stuart  Restored.— V\\&r\eii  IL,  1660-85; 

James  IL,  1685-88  (expelled) ;  William  IIL  of  Orange  and 
Mary  II.  (d.  1694),  1689-1703;  Ainie  of  Dennuirk.  1702-14. 

TIte  House  of  Hanover. — (Icorge  I.,  1714-27  ;  G<'orge  II. 
1727-60;  George  IIL,  1760-1820;  George  IV.  (regent  in 
1811),  1820-30;  William  IV.,  1830-37;  Victoria,  1837. 

E.  6.  Ravenstein. 

Eiig:laiid,   Church   of:    that   portion  of  the  Christian 
Church  which  has  existed  in  England  since  the  time  of  St. 
Augustine  (A.  n.  597),  the  early  Church  in  England  being 

known  as  the  British  Church".  The  title  Church  of  Eng- land is  also  sometimes  given  to  the  English  Church  with 
reference  only  to  the  period  since  the  Reformation,  but  not 

with  accuracy,  since  the  Church  of  England,  like  the  othe't 
national  churches  of  Europe,  is,  both  in  law  and  fact,  a  con- 

tinuous body,  and  this  continuity  is  recognized  l)y  the  law 
of  the  land,  by  the  acts  of  Parliament,  and  by  the  undis- 

puted succession  of  bishops  in  their  sees  from  the  time  these 
sees  were  founded.  Christianity  was  introduced  into  Eng- 

land, if  not  in  the  days  of  the  "apostles,  at  least  very  soon after  them ;  and  it  speedily  nuide  its  way  even  beyond  the 
limits  of  the  Roman  settlements.  The  abandonment  of 
Britiiin  by  the  Romans,  the  invasion  of  the  Saxons,  and  the 
consequent  neglect  or  persecution  of  the  native  Christians, 
gave  a  serious  check  to  the  progress  of  the  infant  Church, 
and  in  the  sixth  century  its  influence  was  limited  to  the 
northern  part  of  the  island,  whither  many  of  the  Britons 

had  retired  to  escape  from  the  invaders. '  The  mission  of Augustine,  however,  was  strictly  to  the  heathen  Saxons. 
Pope  Gregory  the  Great  had  contemplated  undertaking  this 
mission  in  per.son,  but  upon  his  elevation  to  the  jiapal 
throne  had  been  compelled  to  abandon  his  design.  Augus- 

tine (or  Austin),  prior  of  St.  Andrew's  monastery  at  Rome, 
was  selected  as  his  substitute.  After  a  brief  delay  in  France, 
where  he  was  consecrated  bishop  by  Vigilius  of  Aries,  St. 

Augustine  arrived  in  Kent  in  the  "autumn  of  .596.  His labors  were  crowned  with  great  though  tem|)orary  success. 
The  conversion  of  the  kingdom  of  Kent  was  followed  by  the 

triumph  of  Christianity  in  all  the  kingdoms  of  the  "hep- tarchy. The  influence  of  the  Italian  missionaries,  however, 
did  not  extend  far,  if  at  all,  beyond  the  limits  of  the  king- 

dom of  Kent.  The  whole  northern  part  of  England  was 
converted  by  British  and  Irish  clergy,  and  was  governed  by 
bisho])s  of  British  consecration.  Tliere  was  also,  for  many 
years,  much  jealousy  between  the  native  and  foreign  church- 

men, but  in  process  of  time  the  two  missions  melted  into 
one  church,  and  although  it  has  long  been  customary  to 

date  the  historical  beginning  of  the  Church  of  England  "and the  succession  of  its  prelates  from  the  foundation  of  the  see 
of  Canterlrary  by  St.  Augustine  (a.  d.  .597),  still  its  historic 
connection  with  the  ancient  British  Church  should  never  be 

forgotten,  nor  the  apostolical  succession  from  the  early  Brit- 
ish bishojis.  such  as  (L'had  of  Lichfield.  Wilfred  of  Ijincoln  and 

afterward  Archbishop  of  York,  and  St.  Da\id  of  Caerleon, 

founder  of  St.  David's,  Wales. 
At  that  time  there  was  but  one  Christian  Church,  and  the 

doctrines  of  the  Church  of  England  were  of  course  the  com- 
mon faith  of  Chi'istendom.  In  considering,  as  will  be  done 

presently,  the  events  of  the  sixteenth  century  in  England,  it 
should  be  borne  in  mind  that  the  abuses  which  were  then 
removed  had  no  existence  in  the  sixth.  The  primacy  of 
the  pope  had  not  then  developed  into  a  supremacy,  and.  as 
appears  from  the  letters  which  jiassed  between  Gregory  the 
Great  and  St.  Augustine,  the  authority  of  the  former  was 
limited  to  giving  advice  and  counsel.  The  controversies 
about  inuige-worship,  whicli  gave  occasion  to  the  Councils 
of  Nice  and  Frankfort,  did  not  i-each  their  height  until  the 
eighth  century.  The  medi;pval  teachings  of  p>n-gatory  and 
pardons  were  not  fully  developed  until  the  twelfth,  and  the 
growth  of  tlie  idea  of  papal  supremacy  was  necessarily  kept 
in  check  by  the  Eastern  patriarchs  until  the  eleventh.  The 
final  impetus  was  given  to  its  growth  by  the  separation  of 
the  Eastern  and  Western  churches,  and  the  general  accept- 

ance in  the  West  of  the  pseudo-Isidorian  decretals. 
As  time  went  on  these  teachings  made  jircgress  in  Eng- 

land, as  they  did  in  the  rest  of  Western  Europe.  As  the 
papal  authority  took  the  obnoxious  form  of  claiming  a  right 
to  confirm  the  nominations  of  bishops  and  to  hear  appeals. 
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it.  was  mc-t  with  froqiiont  and  vigorous  opposition — not  only 
in  ICnijIiinil,  but  iilso  in  the  other  kiniiclonis  of  Kiinipe. 
Appeals  to  Home  hud  been  pnjhibited  in  En^iland  from  a 
very  early  period,  and  a  vaoanc^y  in  an  episeojial  see  was 
apt  to  load  to  a  protracted  controversy  between  the  pope 
and  the  reif^ning  sovereign,  neither  of  wnoni  was  willing  to 
admit  the  ])retensions  of  the  other. 

When  in  the  reign  of  Henry  V^IIf.  the  Church  and  Par- 
liament of  Knglaiid  resolved  to  put  an  end  to  appeals  to 

Rome,  and  to  the  claims  of  the  pontift's  loa  right  to  eoiilirni 
the  nominations  of  bisho[)S  (which,  under  certain  circum- 

stances, had  been  stretched  into  a  claim  to  nominate  in  the 
first  instance),  they  conceived  that  they  were  merely  re-as- 

serting those  ancient  rights  of  the  Ghurch  of  England  v.'hich, 
thougli  they  had  been  suffered  to  fall  info  disuse;,  had  never 
been  abandoned.  This  position  was  taken  with  great  una- 

nimity, and  was  adhered  to  consistently  by  Bishop  Gardiner 
anil  the  national  (or,  as  it  might  now  be  called,  tla-  old 
('atholic)  party  in  England.  The  king  was  drawn  inio  the Violent  measures  of  the  dissolution  of  the  moiuisteries  and 
;he  spoliation  of  the  Church  by  other  counselors. 

The  efforts  of  the  Church  of  England  to  regain  its  ancient 
liberties  were  contemporan(tous  wit h,  though  distinct  from, 
the  continental  Reformation.  That  event,  however,  was  not 
without  its  influence  in  England,  and  in  the  reign  of  Ed- 

ward yi.  men  who  sympathized  with  Luther  or  Calvin,  or 
even  with  the  teachings  of  Zwingli,  had  gained  control  over 
the  English  Church  and  nation.  Under  their  influence 
England  was  becoming  rapidly  Protestantized,  and,  in  all 
likelihood,  had  not  their  career  been  cut  short  by  the  death 
of  the  king,  the  religious  condition  of  England  wcmld  have 
been  much  the  same  as  that  of  Switzerland  or  Scotland. 

The  accession  of  Queen  Mary  led  to  a  violent  reaction. 
The  Priitestant  school  of  Cranmer  and  Ridley  was  forcibly 
suppressed,  and  tlie  national  party,  of  which  Gardiner  was 
the  leader,  was  compelled  to  change  its  ground.  The  au- 

thority of  the  pope  was  restored  in  more  than  raediiBval 
plenitude.  Attempts  were  made  not  only  to  revive  the  state 
of  things  which  existed  in  the  early  part  of  the  reign  of 
Henry  IIL.  but  actually  to  destroy  the  ancient  liberties  of 
the  Church  of  England.  It  is  a  grave  question  among 
historians  whether  Edward  or  Mary,  both  acting  doubtless 
from  the  most  conscientious  motives,  would,  had  their  reigns 
been  prolonged,  have  done  more  serious  injury  to  the 
Church. 

Queen  Elizabeth,  on  coming  to  the  throne,  found  herself 
encompassed  with  difficulties.  There  were  then  three  schools 
or  parties  in  the  English  Church  :  first,  that  of  Gardiner  and 
his  followers,  which  had  changed  its  ground,  and  was  now 
disposed  to  maintain  the  papal  supremacy,  with  all  that  it 
involved ;  second,  that  of  Parker,  which  went  beyond  the 
former  national  school  in  its  desire  to  reform  what  it  be- 

lieved to  be  abuses ;  and  third,  the  Protestants,  many  of 
whom  had  taken  refuge  in  Switzerland  during  the  reign 
of  Mary,  and  these  returned  full  of  admiration  of  the  form 
of  religion  which  they  found  established  there,  and  anxious 
to  introduce  it  into  England.  The  private  opinions  of  the 
(|ueeri,  if  indeed  she  had  any,  were  not  distinctly  known, 
and  it  was  for  some  time  doubtful  to  which  school  she 
would  give  her  influence  and  approbation.  It  may  seem 
strange  to  minds  educated  in  the  ideas  of  the  nineteenth  cen- 

tury that  the  religious  belief  of  great  nations  should  have 
been  directed  or  influenced  by  the  private  opinions  of  their 
sovereigns;  but  in  the  sixteenth  century,  and  even  later, 
the  Church  formed  a  part  of  the  constitution  of  the  nations 
of  Western  Europe.  There  was  no  idea  that  there  could  be 
more  than  one  religious  society  in  a  nation,  and  therefore 
no  idea  of  toleratiim  or  religious  liberty.  The  history  of 
England  in  the  sixteenth  century  is  not  different  from  that 
of  other  European  states.  If  the  civil  authority  could  carry 
out  a  reformation  of  religion  in  England  anil  Sweden,  it 
(^oulil  suppress  it  in  France  and  Spain  and  Italy. 

Thus  it  was  the  purpose  of  any  party  that  might  succeed 
in  gaining  the  favor  of  the  queen  to  become  not  merely 
dominant  but  exclusive.  Its  peculiar  views  were  to  be 
forced  on  all  men.  The  Protestant  (or,  as  it  was  soon  after- 

ward called,  the  Puritan)  school  speedily  put  itself  out  of 
the  question  by  the  fact  that  its  teachiiigs  would  have  led 
to  t  he  desi  ruction  of  the  Church  of  England,  and  the  estab- 

lishment of  a  new  form  of  religion  u|ion  the  plan  adopted 
at  Geneva.  Various  idrcurastances  tended  to  alienate  the 
queen  from  the  papal  (or,  as  it  began  to  be  styled,  the 
Roman  Catholic)  party.  The  haughty  discourtesy  with 

which  Poi)e  Paul  IV'.  received  the  information  of  her  acces- 

sion, which  she  sent  to  him  in  the  usual  form  :  the  assump- 
tion of  the  title  of  Queen  of  England  by  Mary  of  Scotland, 

with  the  great  probaljility  that  France  and  Spain  would 
proceed  to  assert  the  claims  of  the  Scottish  r|ueen  by  force 

of  arms;  and  the  |)ersistent  attitude  of  opposition  to' all  re- forms maintained  by  the  Marian  bishops,  comjjidled  Eliza^ 
befh  to  ]iut  herself  in  the  hands  of  the  national  or  reform- 

ing [jarty.  of  which  Mallhew  Parker  was  the  acknowledged 
leader.  Like  the  national  jiarty  in  the  reign  of  Henry 
VIII.,  this  school  wa.s  pre])ared  to  remove  the  jurisdiction 
which  the  pope  lia<l  exercised  within  the  realm  of  England. 
Like  those  (earlier  leaders,  it  desired  to  preserve  the  faith 

and  discipline  of  the  (.'hurch  unaltered,  but  it  went  beyond 

them  in  prciposing  to  remove  certain  abuses  of  teaching'  and ])ractice  which  it  cimceived  had  led  the  people  into  super- 
stition. Thesis  were  the  use  of  images,  the  invocation  of 

the  saints,  the  popular  :<li'a  of  j)urgatory.  and  the  peculiar 
defiintion  of  flu;  mainicrof  thi>  Real  Presence  in  the  blessed 
sacrament  which  is  known  as  transubstantiation.  These 

were  doubtless  developrru^nts,  but,  in  the  view  of  the  school 
of  thought  which  became  dominant  in  England,  uidawful 
developments  of  true  doctrines.  The  Reformers  thought  that 
they  could  trace  the  i)rogress  of  variation  from  the  simpler 
teachings  of  the  earlier  Church,  and  their  purpose  was  to 
carry  back  the  Church  of  England,  as  nearly  as  possible,  to 
its  primitive  simplicity.  Whether  f  hey  succeeded  or  not  is 
a  question  which  need  not  V)e  now  discussed;  it  will  be  suf- 

ficient to  say  tliat  they  proceeded  to  carry  out  their  plans 
with  promptitude  and  vigor.  Parker  was  made  Archbishop 
of  CanterVjury  in  the  place  of  Pole,  who  had  died  almost  at 
the  same  time  as  Queen  Mary.  The  majority  of  the  bish- 

ops, refusing  to  co-operate  wdth  him,  were  removed  or  re- 
signed their  sees,  and  their  places  were  filled  by  men  whom 

he  could  trust.  Attention  was  at  once  given  to  the  reform 
of  the  service-books  of  the  Church.  Two  jirayer-liooks, 
compiled  partly  from  the  old  Latin  Uses  of  the  Church  of 
England,  liad  been  set  forth  in  1549  and  1552,  but  had  been 
suppressed  in  the  reign  of  Mary.  After  much  deliberation, 
it  was  determined  to  make  the  second  of  these  the  basis  of 

the  Prayer-book,  which  was  henceforth  to  be  in  English. 
The  reforms  in  doctrine  to  which  allusion  has  been  made 
were  indeed  carried  out,  but  care  was  taken  to  avoid  touching 
any  part  of  the  common  faith  of  Christendom.  The  famous 
principle  of  Vincent  of  Lerins,  of  universal  acceptance  as 
the  test  of  Christian  truth,  was  aflirmed,  and  the  authority 
of  general  councils  was  acknowledged.  These  arrange- 

ments received  the  approbation  of  Convocation  and  Parlia- 
ment. Concessions  had  been  made  to  both  the  extreme 

parties — to  the  Puritans,  in  adopting  the  second  instead  of 
the  first  prayer-book  of  Edward  VI. ;  to  the  Roman  Catho- 

lics, in  leaving  out  certain  expressions  which  were  justly 
obnoxious  to  them — and  it  was  thought  that  religious  unity 
would  thenceforward  prevail  in  England. 

This  settlement,  the  joint  work  of  Convocation  and  Par- 
liament, was  accepted  by  the  great  body  of  the  nation  ;  and, 

since  all  men  continued  to  frequent  the  parish  churches  for 
about  ten  years,  it  was  hoped  that  the  unity  of  the  English 
Chm'ch  would  continue  unbroken.  In  1570,  however,  after 
the  excommunication  of  Queen  Elizabeth  by  Pius  V.,  the 
party  afterward  called  Roman  Catholics,  acting  under  the 
direction  of  the  pope,  separated  from  the  church.  In  those 
ages  politics  and  religion  were  so  singularly  intermingled  in 
Western  Europe  that  any  religious  agitation  commonly  in- 

volved plots  and  treasons  against  the  state,  and  sometimes 
open  war.  In  this  respect  England  was  no  better  nor  worse 
than  other  countries;  and  in  this  condition  of  affairs  the 
true  motive  is  to  be  found  for  the  stringent  laws  which  were 

enacted  and  put  in  force  against  "  popish  recusants."  The 
penal  laws,  however,  were  tlie  work  of  the  state  rather  than 
of  the  Church  ;  and  they  were  intended  not  as  a  measure  of 
unnecessary  persecution,  but  as  a  precaution  against  the 
plots  for  ;  he  destruction  of  queen  and  government,  which 
followed  one  another  in  quick  succession. 

Some  of  the  extreme  Protestants  followed  the  example  of 
separation  in  1580  under  the  leadership  of  Robert  Brown, 
who,  however,  returned  to  the  Church  and  died  in  its  com- 

munion. They  were  at  first  called  Rrownists  or  Separatists, 
afterward  Independents,  and  finally  Congregationalists. 
Others  remained  in  the  Church  and  demanded  a  further  refor- 
mation.wliich.  however,  has  never  been  conceded.  The  Prayer- 
book  has  indeed  been  twice  revised,  but  the  tendency  on 
both  occasions  has  been  to  bring  it  into  nearer  accordance 
with  the  first  book  of  Edward  VI..  which  is  supposed  to  have 
contained  the  true  sentiments  of  the  earlier  Reformers. 
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The  remaining  history  of  the  Church  of  Enf;liini]  may  he 
passed  over  briefly.  After  its  suppression  duriiijj  tlie  eivil 
war — the  success  of  wliieli  lias,  by  some  writers,  been  attrib- 
uteil  to  a  temporary  thougli  secret  combination  between  tlie 
extreme  sections  of  its  enemies — it  was  restored  in  1660, 
since  whicli  time  no  eliange  lias  been  made  in  its  doctrine  or 
discipline.  In  1662  the  Book  of  Common  Prayer,  as  now 
established,  was  set  forth.  The  changes  which  were  made 
in  this  book  were  in  the  direction  of  a  clearer  setting  forth 
of  the  Catholic  position  of  the  Church,  and  expressly  nuide 
the  reception  of  episcopal  ordination  necessary  for  holil- 
ing  benefices.  The  Act  of  Uniformity  emphasized  this 
position  of  the  ordinal,  thus  summarily  ejecting  the  in- 

trusive ministers  of  various  ordinations,  or  of  none  at  all, 
from  the  cures  they  had  occupied  during  the  great  rebellion. 
The  exciting  scenes  of  the  sixteenth  and  seventeenth  cen- 

turies, the  successive  attempts  to  restore  the  supremacy  of 
the  pope,  culminating  in  the  ill-advised  measures  of  James 
II.  and  the  consequent  irritation  of  the  people,  led,  first,  to 
a  reaction,  and  after  the  i-evolution  of  1688  to  a  long  period 
of  religious  indifference.  The  latter  part  of  the  seventeenth 
century  was  an  age  of  immorality ;  the  earlier  part  of  the 
eighteenth  was  a  time  of  negligence  and  indifference.  Since 
the  middle  or  early  part  of  the  eighteenth  century  there 
have  been  three  great  religious  revivals.  The  first  was  that 
of  .lohn  and  Charles  Wesley,  both  priests  of  the  Church  of 
England,  who  set  themselves  to  the  task  of  develoi)ing  per- 

sonal holiness  (the  great  want  of  an  age  of  religious  indiffer- 
ence and  immorality)  in  the  members  of  their  Church.  Their 

lal)ors  were  crowned  with  great  ami  immediate  success  ; 
but,  partly  by  reason  of  the  absence  of  encouragement  from 
the  leaders  of  the  Church,  and  partly  from  the  impatience 
of  some  of  their  own  followers,  they  failed  in  accomplish- 

ing their  designs.  The  Wesleys  themselves  lived  and  died 
in  the  communion  of  the  Church,  but  many  of  their  fol- 

lowers withdrew  from  it  and  formed  a  new  body  of  Dis- 
senters. 

The  second  revival  was  that  of  the  "  Evangelicals,"  as  they were  called,  about  1798,  of  which  such  men  as  the  Rev. 
Charles  Simeon,  of  Cambridge,  and  Bishop  Daniel  Wilson, 

Metropolitan  of  ('alcutta,  were  the  leaders.  The  guiding 
thought  in  this  movement  also  was  the  development  of 
personal  holiness.  The  movement  was  well  adapted  to  the 
times,  and  may  be  regarded  as  successful  while  it  lasted, 
but  it  lacked  the  elements  of  permanence.  Its  weakness  lay 
in  neglecting  definite  dogma,  which  experience  has  shown 
to  be  essential  to  any  form  of  religion.  The  work  of  these 
good  men,  however,  is  worthy  of  all  reverence.  They  accom- 

plished a  great  deal  in  their  generation,  and  they  prepared 
the  way  for  the  revival  which  is  now  in  progress. 

The  third  revival  was  the  movement  indicated  by  the 
term  Tractarianism  {q.  v.).  While  the  aim  of  the  Oxford 
divines,  as  its  leaders  were  called,  was,  equally  with  the 
others,  the  development  of  personal  holiness,  they  endeav- 

ored to  avoid  the  tendency  of  the  first  to  schism,  and  of  the 
second  either  to  neglect  dogma  altogether  or  to  give  undue 
prominence  to  one  or  two  points  of  Christian  doctrine, 
llence  tiiey  naturally  dwelt  much  u]ion  the  authority  of  tlie 
Church;  and  their  oliject  seems,  in  tlieir  early  history  (1833- 
63),  to  have  Ijeen  simply  to  teach  the  Church  to  carry  out 
in  practice  the  doctrine,  discipline,  and  manner  of  life  which 
are  set  forth  in  the  Prayer-book.  Later,  however,  the  lead- 

ers of  this  school  have  given  much  thouglit  to  the  relations 
of  the  Church  of  England  to  the  rest  of  Christendom,  and 
to  the  question  of  the  restoration  of  visible  unity  among 
Christians.  These  points  are  discussed  in  the  Eirenicon  of 
the  celebrated  Dr.  Pusey.  Hence  much  attention  has  been 
given  to  the  study  of  church  history,  and  the  history  of  the 
English  Church  may  be  said  to  have  been  rewritten  since 
1833. 

Both  these  schools  still  exist,  and  are  commonly  known 
as  Low  Churcli  and  High  Church.  The  former  claims,  and 
no  doubt  justly,  to  be  the  representative  of  the  Protestant 
or  Puritan  part  of  the  Church  in  the  reign  of  Elizabeth  ; 
the  latter,  of  the  Catholic  or  national  school,  which  then 
gained  the  predominance,  and,  with  the  exception  of  the 
forty  years  of  the  evangelical  revival,  has  always  retained 
it.  The  peculiar  cliaracter  of  the  former  is  its  claim  to 
great  liberty  of  private  judgment ;  of  the  latter,  its  defer- 

ence to  authority.  With  the  exception  of  a  small  party 
known  iis  Broa<l  Church,  of  which  Frederick  William  Rob- 

ertson, of  Iirigliton  (d.  ]Mr)3),  and  Frederick  Denison  Maurice 
(d.  1872)  were  among  the  founders,  and  Dean  Stanley  was 
one  of  the  leaders,  and  which  is  somewhat  eclectic  in  its 

teachings,  these  two  great  historical  schools  may  be  regard- 
ed as  comprising  tlic  whole  Church  (jf  England. 

The  disi'iiiline  of  the  (,'liiirch  of  England  has  continued 
unchanged  for  many  centuries.  The  liisljoprirs.  with  the 
addition  of  two  or  three  which  were  created  by  Ih'ury  VIII., 
and  those  of  Hipon,  Mancliester,  St.  Albans,  Truro,  Liver- 

pool, Wakefield,  Newcastle-on-Tyne,  and  Soutliwell,  erected 
within  the  nineteenth  century,  still  remain  in  their  ancient 
seats;  and  the  succession  of  the  liisliops,  of  whom  lists  are 
extant,  is  traced  in  fliem  to  the  sixth  or  .seventh  cen- 

tury. p]nglanil  ami  Wales  are  divided  into  two  provinces, 
under  the  Archbishops  of  Canterbury  and  York.  The  for- 

mer has  under  him  a  larger  number  of  bisho))s  than  tlie  lat- 
ter. The  episcopal  incomes  amount  to  about  £ir)6,0()().  The 

population  of  England  and  Wales  is  alioiit  30,(KK).0()();  tlie 
church  sittings  are  estimated  at  over  6,()00.()(K).  The  actual 

population  connected  with  the  Established  t'hurch  is  about 
18,00l).0(:)().  The  system  of  parishes  introduced  by  Theodore, 
the  seventh  Archbishop  of  Canterbury  (668-693),  still  exists. 
The  number  of  ]iarish  priests  and  curates  is  upward  of 
25,000.  There  are  about  11,600  schools  under  the  care  of 
the  Church,  and  30  training  colleges  for  teachers.  The 
canon  law,  derived  from  the  acts  of  successive  English 
councils,  antedating  Parliament  and  the  English  constitu- 

tion itself,  still  forms  the  basis  of  the  ecclesiastical  system. 
The  annual  revenue  of  the  Church,  the  greater  part  of 
which  is  derived  from  ancient  endowments,  is  estimated  at 
£7,000,000.  During  1890  the  amount  spent  by  the  Church 
for  elementary  education  was  £979,461  14s. ;  the  contribu- 

tions to  foreign  missions,  exclusive  of  funds  derived  from 
rents,  dividends,  or  interest,  balances  on  hand  from  pre- 

vious years,  or  foreign  contributions,  was  £5.55,338  ;  amount 
of  voluntary  offerings  for  the  building,  restoration,  and  fur- 

nishing of  churches,  endowment  of  benefices,  building  of 

parsonages,  and  the  enlargement  of  burial-grounds,  £1.608,- 
829  ;  amount  of  voluntary  offerings  for  home  missions,  tem- 

perance work,  clubs,  and  charities,  about  £500,000.  The 
voluntarv  contributions  for  the  period  1860-84  amcunted  to 
£81.573,237. 

The  great  achievement  of  the  English  Church  during  the 
nineteenth  century  has  been  the  increase  of  the  cfilonial 
episcopate.  The  first  colonial  liishop  was  Dr.  Charles  Inglis, 
consecrated  Lord  I5isho]i  of  Nova  Scotia  Aug.  12,  1787. 
Bishop  Heber  was  sent  to  Calcutta  in  1814.  In  1892  there 
were  77  dioceses  in  the  British  colonies  and  in  missions,  and 

about  3,500  clergymen.  These  numbers  are  constantly  in- creasing. 

Prom  time  immemorial  the  Archbishop  of  Canterbury  has 
been  held  to  be  entitled  to  the  dignity,  though  he  has  never 
borne  the  name,  of  a  patriarch.  That  this  is  something 
more  than  an  empty  dignity  would  seem  to  be  implied  by 
the  unanimity  with  which  Archbishop  Longley  was  accepted 
as  a  president  of  the  conference  or  synod  of  bishops  which 
sat  at  Lambeth.  London,  in  1867,  and  by  the  general  dis- 
po.sition  to  consider  him  as  the  spiritual  head  of  the  Angli- 

can communion,  saving,  of  course,  the  rights  of  autonomous 
churches.  This  includes  the  Church  of  England  (with 
Wales),  of  Ireland,  the  Church  in  the  colonies,  and  the 
Episcopal  Church  in  Scotland  and  in  the  U.  S.  of  America. 
These  churches,  while  they  are  one  in  doctrine,  regulate 
their  internal  affairs  for  themselves,  yet  they  may  meet,  as 
they  have  done  thrice,  in  a  synod  of  their  bishops  when 
any  question  of  general  interest  arises.  The  whole  number 
of  episcopal  sees  and  jurisdictions,  as  at  present  arranged, 
is  nearly  or  quite  200,  though  the  actual  number  of  bishops, 
including  those  retired  from  their  sees  but  still  living  and 
often  actively  at  work,  is  considerably  larger.  There  are 
nearly  or  (piite  30.000  priests  and  deacons. 

Literature. — Bede,  Opera,  edited  by  Giles  (13  toIs.,  Ox- 
ford, 1843-45):  Ussher.  Ed.  Brifdinucarum  Antiquitates, 

edited  by  EIrington  (16  vols.,  Dublin,  1847-62);  Thomas 
Fuller,  Church  History  of  Britain  (1655;  best  edition  by 

Nichols,  3  vols.,  London,  '1868) ;  Jeremv  Collier,  Ecclesias- tical History  of  Great  Britain  (1708;  best  edition,  9  vols., 

London,  1840)';  Cardwell,  Thirumentary  Annals  of  the  He- 
formed  Church  of  England  (Oxford,  1839-42);  G.  6.  Perry, 
History  of  the  Church  of  England  (3  vols.,  London,  1864; 
new  ed.,  1881;  reprinted  with  a  chapter  on  the  American 
Episcopal  Church  by  Rev.  Dr.  J.  A.  Spencer,  1878);  J. 
Stoughton,  Ecclesinsiiccd  History  of  Enr/land  (7  vols..  Lon- 

don. 1867-78);  K.  W.  Dixon.  His'tory  of  the  Church  of  Eng- land from  the  Atiotition  of  the  Roman  Jurisdiction  (4  vols., 
London.  1878-91);  P.  G!  Lee,  The  Church  under  Queen 
Elizabeth  (3  vols.,  London,  1880);   A.  H.  Hore,  Eighteen 
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Centurie.K  nf  the  Chiiir.li  of  Knijlund  (Oxford.  1881).  Espe- 
cially on  ffiiircli-lsiw.  see  Blunt  jind  Pliilliniore,  Law  of  I  he 

Church  of  EiujUmd  (3  vols.,  London). 
Bkvkulky  K.  Bktts. 

KevLsed  by  William  Stkvkns  Pkriiy. 

England.  .Tonx.  I).  D. :  ecclesiastic;  b.  in  Cork.  Ireland, 

Sept.  2;i.  178G.  He  was  educated  at  ('arlow  (,'ollefre,  and took  orders  in  tlie  Kouiaii  Catholic  (!liureli  in  1808.  He 
was  soon  after  appointed  lecturer  at  the  North  Chapel  and 
chaplain  of  the  i>risons,  and  in  1809  he  began  the  j)ublica- 
tion  of  the  I-tcligiouH  liejierlory,  a  monthly.  He  was  greatly 
distinguished  for  his  zeal,  his  benevolence,  and  his  bold 
<-hampionship  of  Catholic  emancipation.  He  was  also  a 
]iroinincnt  journalist,  and  was  once  fined  £500  for  his  bold- 

ness in  iliscu^siug  j)olitical  questions.  In  1820  he  became 

Bishop  of  Charleston,  S.  ('..  anil  there  founded  the  Ciithulic 
Miscdiany,  the  first  jouniid  of  his  (Jhureh  in  the  U.  S.  His 
works,  in  five  volumes,  appeared  in  Baltimore  184!).  Bishop 

England's  heroic  behavior  during  an  epidemic  of  yellow  fever in  Charleston  endeared  liim  to  all  classes  of  citizens.  He 
was  a  man  of  great  energy  and  profound  learning.  D.  in 
Charleston,  S.  C,  Apr.  11,  1842. 

England.  Sir  TiiriiAKD.  G.  C.  B. :  general ;  b.  in  Detroit, 
Mich.,  in  17i»3;  son  of  Lieut.-Cien.  Sir  Kicliard  England,  an 
oHicer  of  Irish  origin,  distinguished  in  the  British  service 
during  the  Revolutionary  war  in  North  America.  The 
younger  Sir  Richard  entered  the  British  army  at  the  age  of 
sixteen,  and  served  against  Napoleon  L  He  subsequently 
gained  distinction  in  South  Africa,  India,  Afghanistan,  and 
tlie  Crimea,  and  was  made  a  full  general  in  the  army  in 
1863.  lie  also  became  a  grand  officer  of  the  Legion  of 
Honor,  colonel  of  the  Forty-first  Foot,  etc.    D.  Jan.,  1883. 

Enarles,  William  Mormsox,  D.  D.  :  author:  b.  in  Phila^ 
delphia.  Pa..  Oct.  12.  1797;  graduated  at  the  University  of 
Pennsylvania  in  1815.  In  1820  lie  became  pastor  of  the 
Seventh  Presbyterian  church  in  Philadelphia ;  in  1884  editor 
of  the  Presbyterian ;  and  in  1863  president  of  the  Presby- 

terian Board  of  Publication.  He  published  Records  of  the 
Presbyterian  Church  (Philadelphia,  1840) ;  a  Bible  Diction- 
ari/  (1850);  Sailo7-'s  Companion  (1857);  Sick-room  Devotion 
(1846);  Soldier s  Pocket-lwok  (1861);  and  other  works,  chiefly 
devotional.     D.  in  Philadeljihia,  Nov.  37,  1867. 

Ensrlewood.  engl-wol>d :  town  and  railway  junction,  now 
incor|iorated  in  Chicago  ;  Cook  co.,  111.  (for  location  of 
county,  see  map  of  Illinois,  ref.  2-C).  It  is  the  site  of  the 
county  normal  school  (opened  iu  1868),  whicli  has  a  normal 
<lepartment,  a  training-school,  and  a  high-school  depart- 

ment. Editor  of  "  Call." 
Enfflewood :  city  (1896);  Bergenco..  N.J.  (for  location,  see 

map  of  New  Jersey,  ref.  2-E) :  on  N.  R.  R.  of  New  Jereey  ;  14 
miles  N.  of  Jersey  City,  near  the  Palisades  of  the  Hudson 
river.  Englewood  township  was  organized  in  1871  from  part 
of  Haekensaek.    Pop.  (1880)  4,070 ;  (1890)  4,785 ;  (189.5)  5,690. 
EngHsh :  a  term  used  in  billiards.    See  Billiards. 

En^Hsh,  Earl:  rear-admiral  U.S.  navy;  b.  in  Burling- 
ton CO.,  N.  J.,  Feb.  18,  1834 ;  entered  the  navy  as  a  midship- 

man Feb.  25,  1840.  He  was  in  the  engagement  with  the 
Barrier  forts  at  the  entrance  to  the  Canton  river.  China,  in 
1856,  and  during  1863  and  1863  commanded  several  vessels 
of  the  Gulf  blockading  squadron.  In  1864  and  1865  he 
commanded  the  steamer  W  yalusing  of  the  North  Atlantic 
blockading  squadron,  and  in  Oct.,  1864,  took  part  in  the 
capture  of  Plymouth,  N.  C.  Retired  Feb.  18,  1886.  D.  at 
Wiishington,  D.  C,  July  16,  1893. 

English,  George  Betiiuxe;  adventurer  and  author:  b. 
at  Cambridgl^  iMass.,  Mar.  7.  1787;  graduated  at  Harvard 
in  1807;  was  admitted  to  the  bar,  next  was  licensed  to  preach ; 
puljlished  in  1813  The  Grounds  of  Christianity  Examined, 

a  work  favoring  Judaism,  which  was  reijlied  t'o  by  Edward 
Everett  and  others,  and  was  followed  on  English's  part  by 
Five  Sm.ooth  Sto7ies  out  of  the  Brook  (1815).  After  editing 

a  newspaper  for  a  short"  time,  English  entered  the  U.  S. navy,  but  soon  resigned  to  enter  the  Egyptian  service,  and 
gained  distinction  as  an  officer  of  artillery.  Subsequently  he 
was  U.  S.  agent  in  the  Levant  ;  returned  to  the  U.  S.  in  1827. 
Among  ot  her  works  j)ublislied  by  him  was  a  Narrative  of  the 
E.rpeditioti  to  Doiiiiiila  and  Sennaar  (1823).  I),  in  Washing- 

ton, I).  C.,  .Sept.  •>().  1828. 
English,  James  Edward:  statesman  ;  b.  in  New  Haven, 

Conn.,  ;Mar.  13,  1813;  became  a  successful  merchant  and 
inamifacturer;   Democratic  member  of  Congress  1861-65; 

Governor  of  Connecticut  1867-69  and  1870-71.  He  was  ap- 
point(Ml  to  fill  a  vacancy  in  the  U.S.  .Senate  caused  by  trie 
death  of  Orris  S.  Ferry.  Nov.  21,  1875.  and  was  nominated 
for  (iovernor  of  ConiKicticul  bv  t  he  Democrats  Aug.  18,  1880. 
D.  in  New  Haven,  Mar.  2,  1890. 

English,  Thomas  Dunk:  poet,  lawyer,  and  physician  ;  h. 
in  Pliiladelphia,  Pa.,  June  29,  1819;  graduated  at  the  medi- 

cal school  of  the  University  of  Pennsylvania  1839;  was  atl- 
niitted  to  the  Philadelphia  bar  in  1843  ;  edited  some  .short- 

lived periodicals;  became  in  1859a  medical  practitionernear 
New  "i'ork  city.  Among  his  works  are  several  successful 
dramas,  nunu-rous  novels,  amongthem  Walter  Woolfe  (1844), 
a  volume  of  poems  (1855),  and  American  Ballads  (1882). 
The  Ijcst  known  of  his  jjoems  is  the  iio[)ular  balhul,  Ben 
Bolt.  Revised  by  H.  A.  Beebs. 

English.  William  IIavden:  lawyer  and  iiolitician;  b.  at 
Lexington,  Iml..  Aug.  37,  1832;  educated  at  South  Hanover 
College:  practiced  law,  and  was  postmaster  of  Lexington, 
Ind. ;  clerk  of  Indiana  House  of  Re[)resenlatives  in  1843; 

was  four  years  iu  the  L^.  .S.  Treasury  department ;  secretary 
in  18.50  of  <'onvention  at  Indianapolis  to  revise  the  constitu- 

tion of  In<liana:  member  of  Indiana  Legislature  in  1851, 
and  of  the  U.  S.  House  of  Representatives  in  1852 ;  was  three 
times  re-elected  to  the  latter,  retiring  in  1860;  president  of 
First  National  Bank  of  Imlianapolis  1863-87;  was  nominated 
for  Vice-President  of  the  U.  S.  by  the  Democratic  conven- 

tion at  Cincinnati,  O.,  June  24,  1880.  He  wii.s  president  of 
the  Indiana  Historical  .Society,  and  the  author  of  works  on 
the  History  and  Constitution  of  that  State.  D.  in  Indian- 

apolis, Fel").  7,  1896. English  Channel  (in  Vx.  La  Manche.ihc  sleeve):  that 
portion  of  the  Atlantic  which  separates  England  from 
France.  It  extends  on  the  English  side  from  Dover  to 

Land's  End,  and  on  the  French  from  Calais  to  the  island  of Ushant.  On  the  E.  it  communicates  with  the  German 
Ocean  by  the  .Strait  of  Dover.  21  miles  wide,  and  on  the  W. 
it  opens  into  the  Atlantic  by  an  entrance  100  miles  wide. 
Its  greatest  width  is  about  150  miles.  On  the  English  side, 
off  the  coa.st  of  Hampshire,  lies  the  beautiful  Isle  of  Wight. 
Guernsey,  Jersey,  and  the  other  Channel  islands  are  situated 
off  the  north  coast  of  France.  The  channel  has  a  current 

that  sets  from  the  westward,  and  it  is  noted  for  its  rough- 
ness, which  causes  its  passage  to  be  dreaded  by  tourists. 

English  Gothic,  or  Gothic :  See  Fan  Vaulting. 
English  Harbor :  one  of  the  finest  ports  in  the  West 

Indies  ;  on  the  south  side  of  the  island  of  Antigua ;  in  lat. 

17'  3'  N.,  Ion.  6U  45'  W.  It  is  capable  of  receiving  vessels 
of  the  largest  class,  has  a  dockyard  and  a  naval  hospital, 
and  is  perfectly  sheltered  in  all  winds. 

English  Language :  the  language  of  the  people  de- 
scende<l  from  the  Germanic  tribes  which,  in  the  fifth  cen- 

tury or  earlier,  took  possession  of  the  gi'eater  part  of  the island  before  known  as  Britain.  From  the  time  of  their 
settled  possession  of  that  country  their  language  was  called 
English,  and  their  land  England,  at  home  and  abroad.  The 
term  Anglo-Saxon,  employed  before  the  year  1000  to  dis- 

tinguish the  Saxons  of  England  from  those  of  the  Conti- 
nent, but  never  to  designate  their  language,  was,  on  the  re- 
vival of  Old  English  learning  after  1600,  employed  by  his- 

torians and  philologists  to  denote  the  entire  English  people 

and  language  before  the*  Norman  conquest.  The  name 
Anglo-Saxon,  properly  understood,  never  signified  a  union  of 
Angles  and  Saxons,  but.  as  stated  above.  English  Saxons ; 
it  is  important  to  bear  this  fact  in  mind,  since  the  opposite 
view  is  suggested  by  the  fact  that  the  invaders  of  England 
were  chiefly  composed  of  two  tribes,  the  Angles  and  the 
Saxons,  with  whom,  in  smaller  numbers,  were  another  tribe 
called  the  .Jutes,  of  whom  little  more  is  known  than  their 
name.  As  nearly  as  can  be  ascertained,  the  .Saxons  came 
from  the  region  between  the  Elbe  and  the  Rhine,  the  Angles 
from  the  district  still  called  Angeln,  in  the  south  of  Schles- 
wig.  and  the  Jutes  from  the  north  of  Schleswig. 

Affinities  of  Xutive  Enylish. — These  tribes  were  an  off- 
shoot of  that  branch  of  the  Indo-European,  or  Aryan,  race 

known  as  the  Germanic  or  Teutonic  family,  which  itself 
branched  into  two  divisions — the  East  Germanic  and  the 
West  Germanic.  To  the  East  Germanic  branch  are  assigned 
the  Scandinavian  tongues,  subdivided  into  East  and  West 
Scandinavian,  and  the  Gothic.  The  Scandinavian  division 
went  northward:  its  representatives  are  now  the  people  of 
Norway,  Sweden.  Iceland,  and  Denmark.  The  Gothic  branch 
was  the  southernmost.     It  has  perished  by  absorption,  and 
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the  only  romuaiits  of  its  language,  which  lius  liren  deail  for 
nearly  a  thousand  years,  are  a  mutihiti'd  ti'imslal  ion  of  the 
Gospels,  St.  Paul's  Epistles,  Esdras.  and  Neheniiah,  made  by 
Bishop  Ulfilas  about  A.  D.  'S~)0,  together  with  a  calendar.  The West  Germanic  branch  filletl  the  country  now  somewhat 
vaguely  known  as  (ierniany.  Of  this  two  branches  are  dis- 

tinguished— the  High  Uernianic,  the  language  of  Upper  or 
Southern  Germany,  and  the  Ijow  Germanic,  the  language  of 
Northern  Germany  and  the  Netherlands.  Among  the  vari- 

ous subdivisions  of  Low  Germanic  the  chief  ancient  ones, 
besides  Old  English,  are  the  Old  Saxon  and  Frisian ;  the 
chief  modern  ones  are  Dutch  and  Flemish.  The  English 
language  is  therefore,  by  origin  and  main  affinity,  a  Low 
German  tongue.  Among  living  tongues  it  is  nearest  of  kin 
to  the  Frisian,  which  is  still  spoken  in  a  few  places  on  the 
shore  of  the  North  Sea.  on  the  borilersof  Hollan<l,  nearest  to 

Denmark.  Accordingly,  English  nuiy  be  classed  as  a  mem- 
ber of  the  Anglo-Frisian  group  of  the  Low  Germanic  lan- 

guages (cf.  Siebs,  Zar  Geschichte  der  Eiiglisch-Friemschen 
Sprache,  Halle,  1889).  The  English,  or  "  Anglo-Saxon," 
language  must  have  been  spoken  in  the  country  from  which 
the  Angh'S  and  the  Saxons  came,  but  no  trace  of  it  was  left 
I  lieri", chiefly  because  the  emigration  of  the  people  to  Britain 
was  so  complete  that  it  left  the  country  for  a  time  almost 
deserted. 

Periods  of  English. — The  changes  which  have  taken 
place  in  the  language  have  indeed  been  considerable,  but 
they  have  been  effected  so  gradually  that  it  is  difficult  to  lay 
down  fixed  lines  of  demarkation  between  the  successive 
stages.  Three  periods,  however,  staiul  out  with  sufficient 
clearness  in  their  main  features,  though  they  shade  off  at  be- 

ginning and  end  in  a  manni'r  wliich  precludes  the  assignment 
of  any  other  than  approximate  dates.  The  first  extends 
from  the  English  occupancy  of  Britain  till  about  the  year 
1200,  and  is  known  as  Old  English.  The  second  extends 
from  1300  or  thereabouts  till  the  neighborhood  of  1.500,  and 
is  called  Middle  English.  The  third  extends  from  1500  to 
the  present  day,  and  is  that  called  Modern  English.  There 
are  different  points  of  view  from  which  these  periods  might 
be  characterized,  but  the  accepted  basis  of  classification  is 
inflection.  According  to  this,  Old  English  is  the  period  of 
full  inflections  {tnonn,  simne,  sunn).  Middle  English  is  the 
|)eriod  of  leveled  inflections  (rnone,sunne,  sune),  and  Modern 
English  is  the  period  of  lost  inflections  (moon,  sun,  son). 
Each  of  these  periods  may  in  turn  be  suljdivided  into  earh/ 
and  late,  and,  in  addition,  periods  of  transition  between  the 
principal  stages  may  be  recognized.  The  latest  attempt  to 
assign  dates  to  these  various  periods  is  by  Dr.  Henry  Sweet, 
in  his  J^ew  English  Orammai:  His  classification  is  as  fol- 

lows : 

Earlv  Old  English  (English  of  Alfred)       700-900 
Late  Old  English  (English  of  .Elf ric)       900-1 100 
Transition  Old  English  (English  of  Layamon).. .  1100-1200 
Early  IMiddle  English  (English  of  the  Ancren 

Riwle)    1200-1300 
Late  Middle  English  (English  of  Chaucer)     iyOO-1400 

Transition  Middle  English  (t'axton  English)     1400-1500 
Earlv  Jlodern  English  (Tudor  English ;  English 

of  Shakspeare)    1,500-1650 
Late  Modern  English    1650- 

Dialects. — In  Old  English  there  were  two  main  dialects, 
possessing  strongly  marked  characteristics,  tlie  Northern 
and  the  Southern,  or  tlie  Anglian  and  the  Saxon.  The 
Anglian  dialect,  which  was  more  nearly  akin  to  the  Frisian 

and  the  Scandinavian,  comprised  the"  Northumbrian  and the  Mercian;  the  Southern  dialect,  more  archaic  and  less 
progressive,  included  tlie  West  Saxon  and  the  Kentish. 
The  chief  representatives  of  these  dialects  in  the  Old  Eng- 

lish period  are  the  Northumbrian  and  the  West  Saxon  re- 
spectively; of  each  of  these  there  are  specimens  represent- 

ing both  an  early  and  a  Late  period,  while  of  Mercian,  for 
example,  only  the  biter  periocl  has  remains,  and  these  sus- 
]ieeted  of  admixture  with  West  Saxon.  Northumbrian  was 
the  literary  language  of  England  in  the  seventh  and  eighth 
centuries,  but  was  largely  supplanted  by  West  Saxon  in  the 

ninth,  tenth,  and  eleventh;  hence  it 'is  that  most  of  the 
poetry,  though  probably  composed  in  Northmubrian.  is  now 
I'Xiant  only  in  a  West  Saxon  transcription,  in  which,  how- 

ever. Northern  elements  and_  forms  can  still  be  discerned. 
In  the  Middle  English  period  a  third  principal  dialect  was 

added  to  the  Northern  and  Southern,  namely,  the  Midland 
or  Mercian.  The  Mercians,  men  of  the  ■'  march  "  or  boun- 

dary (cf.  the  Welsh  and  Scottish  Marches),  inhabited  the  dis- 

trict bi'twccn  the  Thames  .■ind  the  Ilumber,  while  tlie  North- 
umbrians, as  the  etymology  of  the  name  signifies,  dwelt  north 

of  the  Ilumber,  as  far  as  the  Kirtli  of  Forth,  and  the  Saxons 
were  .settled  for  the  most  part  south  of  the  Thames,  and 
well  on  toward  the  west.  The  Mercian  of  the  older  period, 
as  already  stated,  is  rejiresentiMi  by  but  scanty  and  uncertain 
remains,  liut  in  the  Miildle  English  time,  under  the  name 
of  the  Midland  speech,  it  emerges  into  prominence,  and  be- 

comes the  basis  of  the  standa,r(l  or  literary  Knglish  tongue. 
The  existence  of  the  dialect,  as  well  as  one  of  the  reasons 
for  its  prominence,  is  authenticated  by  the  testimony  of 
Higden,  a  writer  of  the  fir.st  half  of  the  fourteenth  century. 
The  passage,  as  translated  by  John  Trevisa,  is  in  part  as  fol- 

lows :  "  Also  Englyseh  men  .  .  .  hadde  frani  the  bygynnyng 

thre  nianer  speche,  Southeron,  Northeron.  and  Alydilel  spe'che (in  the  niyddel  of  the  lond),  as  liy  [i.  e.  they)  cc.me  of  thre 
nianer  people  of  Germania.  .  .  .  Men  of  the  Est  with  men 
of  the  West,  as  hit  [i.  e.  it]  were  undur  the  same  party  of 
hevene,  acordeth  more  in  sounyng  of  speche  than  men  of 
the  North  with  men  of  the  South  ;  therfore  hyt  is  that  Mercii, 
that  buth  [i.  e.  beeth,  are]  men  of  Myddel  Engelond.  as  hit 
were  parteners  of  the  endes,  undurstondeth  betre  the  syde 
longages,  Northeron  and  Southeron,  than  Northeron  and 

Southei-on  undurstondeth  eyther  other."  The  emergence  of 
the  Midland  dialect  was  accomjianied  by  an  all  but  total 
disappearance  of  the  Northern  ;  that  is, from  toward  the  end 
of  the  tenth  century  till  toward  the  end  of  the  thirteenth  no 
Northumbrian  documents  are  found;  the  Southern,  on  the 
other  hand,  continued  to  flourish. 

In  Modern  English,  the  Scotch  of  Burns  and  other  Low- 
land writers  represents  the  Northumbrian  ;  the  standard 

literary  language  in  the  main  represents  the  Mercian  or 
Midland  ;  while  the  S(  ait  hern  may  be  studied  in  William 

Barnes's  Poems  of  liuriil  Life.  The  following  specimen  of 
the  modern  Southern  dialect  is  from  Barnes's  lyric,  The 
Spring  : 

When  wintry  weather's  all  a-done. 
An'  brooks  do  sparkle  in  the  zun, 
An'  naisy-builden  rooks  do  vlee 
Wi'  sticks  toward  theirelem  tree  ; 

When  birds  do  zing,  an'  we  can  zee 
Ujion  the  boughs  the  buds  o'  spring — 
Then  I'm  as  happy  as  a  king, 

A-vield  wi"  health  an'  zunsheen. 
But  besides  the  modern  English  dialects  reiiresented  in 

literature,  there  are  a  large  numlicr  which  exist  only  as  foi  ms 
of  popular  speech  in  the  mouths  of  the  illiterate,  and  which 
stand    for   varieties  or  blendiiigs  of  the  great  dialects  de- 

scribed above. 

O/d  English.— 0\t]  Englisli  (700-1200)  was  the  most  highly 
cultivated  of  the  Teutonic  languages  of  its  time;  it  was 
adequate  for  the  accurate  and  easy  translation  of  the  Latin 
classics,  and  it  has  original  literature  worthy  of  study.  Its 
chief  interest,  however,  is  as  the  mother  tongue  of  the  Eng- 

lish. It  has  given  us  the  namesof  the  objects,  relations,  and 
affections  which  we  speak  of  most,  the  words  laden  with  the 
ilearest  associations,  the  idioms  on  which  the  beauty  of  our 
poetry  and  the  power  of  elo(|uence.  wit.  and  humor  depend. 
From  it  almost  all  our  grammatical  forms  are  derived.  It 
furnishes  modern  standard  Englisli  with  its  strength,  its 

stability,  its  vitality,  and  its  real  character.  It  is  the  dis- 
tinctive element  of  our  speech  ;  and  not  only  so,  but  it  forms, 

except  from  a  lexicogi-a]ilier's  point  of  view,  the  bulk  of  the 
spoken  language.  If  all  other  elements  were  taken  away, 
tlie  language  would  still  exist  with  its  life  and  vigor  unim- 

paired. We  could  live  and  love  and  hate  and  work  and 
play  and  worship,  and  express  all  our  wants  and  feelings, 
tell  tales  and  sing  songs.  But  were  this  element  to  be  re- 

moved, the  language  would  fall  to  pieces  in  heterogeneous, 
disconnected,  and  lifeless  masses.  And  yet  in  all  coj)ious 
dictionaries  of  the  English  language  the  words  of  other 

than  purely  English  origin  constitute  three-fourths  of  the 
whole  vocabulary.  This  seeming  paradox  is  owing  to  the 
fact  that  all  oi-  almost  all  our  Words  of  commonest  and 
most  necessary  use,  including  those  particles  which  connect 
the  others  aiid  modify  their  meaning,  are  pure  English, 
while  those  which  belong  to  literature,  science,  and  art, 
which  express  abstract  ideas  aiul  the  subtle  variations  of 
thought,  are.  in  the  main,  of  foreign,  and  chiefly  of  Romanic, 
origin.  The  words  whicli  are  used  liy  all.  men.  women,  and 
children,  learned  and  unlearned,  anil  used  by  all  most  often, 
belong  to  the  former  class;  those  which  are  used  chiefly  by 
the  more  or  less  learned  classes,  and  much  the.  greater  num- 

ber of  them  rarely  even  by  these,  belong  to  the  latter.    This 
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is  a  phononuMiiiii  which  appoars  in  no  other  langiiasP,  at 
least,  in  imylhiiif;  iiUo  so  great  a  dcfirci'.  II  iiialies  iiiodern 

Ensjlish  a  ivvo-siiled — and,  as  we  liave  words  ol'  both  classes 
for  M\any  nearly  identical  thoughts  and  things — almost  a 
doiilile-faced  language. 

Influences  Affecting  Old  English.— The  Knglish  language, 
as  it  was  taken  into  Britain  by  the  men  who  were  to  sup- 

plant the  Britons  ami  to  change  the  very  name  of  the  coun- 
try, wassirn[)leand  ninnixed.  except  for  a  small  |iroporlioM  of 

Latin  words,  ac(|uir<^d  by  our  continental  ancestors  through 
tlieir  intercourse  with  tiie  Romans;  and,  for  the  most  part, 

it  so  remained  for  centuries.  The  ("ellic  ilialcct  of  the  sub- 
dued Britaiiis  had  but  little  influence  u|)oii  the  sturdy 

speech  of  the  Teutonic  invaders,  who  ere  long  filled  the 
whole  island  from  the  Grampians  to  the  English  Channel 
with  their  language  as  witli  themselves. 

More  influence  was  exerted  by  the  Latin,  which  was  con- 
stantly l}eing  read,  translated,  and  imitated  by  learnccl  men, 

wlio  \vcre  then  almost  exclusively  the  clergy.  Soon  after  the 
landing  of  Augustine  and  the  missionaries  accompanying 
him  (A.  D.  597),  excellent  schools  were  established,  and  the 
culture  of  the  time,  largely  contained  in  the  works  of  the 
Christian  Fathers,  but  to  some  extent  also  in  classics  like 
Vergil  and  Floraee,  was  enthusiastically  fostered  in  Kngland. 
In  tlie  year  (itili  Archliishop  Theodore,  a  native  of  Tarsus,  in 
comiiaiiy  with  Abbot  Hadrian,  an  African  by  birth,  arrived 
at  Canterbury,  and  immediately  established  a  school.  The 

historian  Bede  relates  of  them'  (bk.  4,  ch.  ii.) :  "  And  foras- nuich  as  both  of  them  were,  as  has  been  said  before,  well 
read  both  in  sacred  and  secular  literature,  they  gathered  a 
crowd  of  disciples,  and  there  daily  flowed  to  them  rivers  of 
knowledge  to  water  the  hearts  of  their  hearers ;  and  together 
with  the  books  of  Holy  Writ,  they  also  taught  them  the  arts 
of  ecclesiastical  poetry,  astronomy,  and  arithmetic.  A  testi- 

mony of  which  is  that  there  are  still  living  at  this  day  some 
of  llieir  scholars,  who  are  as  well  versed  in  the  Greek  and 

Latin  tongues  as  in  their  own,  in  ivhieh  they  were  born." 
The  same'  statement  is  explicitly  made  concerning  Abbot Albinus  (bk.  5,  ch.  xx.)  and  Bishop  Tobias  (bk.  5,  ch.  xxiii.). 
The  consequence  is  that  there  is  found  in  the  Ohl  English 
writings  no  inconsiderable  number  of  Latin  words,  chiefly 
those  in  ecclesiastical  use,  many  of  which  had  been  natu- 
i-alized  from  the  Greek.  Prof.  Lounsbury  says  (History 
of  the  English  Language,  p.  42) :  "  Before  the  Korman 
Conquest  six  hundred  \vords  at  least  had  been  introduced 
from  Latin  into  the  Anglo-Saxon.  Some  of  them  occur  but 
once  or  twice  in  the  literature  handed  down,  others  are  met 
with  frequently.  Were  we  to  include  in  this  list  of  borrowed 
terms  the  compounds  into  which  the  borrowed  terms  enter, 
the  whole  number  would  be  swelled  to  three  or  four  times 
that  al)ove  given.  It  is  also  to  be  marked  that  not  only 
were  nouns  directly  borrowed,  but  also  adjectives  and  verbs, 

though  to  a  far  less  extent."  This  computation  doubtless 
includes  the  words  which  our  ancestors  brought  with  them 
from  the  Continent,  and  which  have  only  recently  been  dis- 

tinguished from  the  later  borrowings  (Paul,  Grundriss  der 
Gi'nnanisc/ien  Philologie,  vol.  i..  p.  309  ff.),  but  a  goodly 
residue  will  still  be  left,  including  words  not  confined  to 
ecclesiastical  usage,  but  yet  familiar  to  the  monks  and 
clergy.  From  these  classes  may  be  instanced  such  as  mresse, 

mass  (Lat.  missa);  .preost, -prinsi  {\jai.  presbyter);  mynster, 
monastery  (Lat.  monasterium) ;  sealm.  psalm  (Lat.  p.sahnus) ; 
scol,  school  (Lat.  schola);  poping,  popjjy  (Lat.  papaver); 
pihten,  comb  (Lsit.  pecf en) ;  rose,  rose  (Ijat.  rosit);  dilitinn, 
compose  (Lat.  dicfare),  etc.  But  the  influence  of  Latin 
upon  Old  English  was  not  confined  to  the  vocabulary.  It 
nmst  also  have  had  a  considerable  effect  upon  the  syntax, 
>iiough  the  latter  has  not  been  sufficiently  investigated  to 
enable  positive  and  specific  statements  to  be  made. 

Less  important  was  the  Scandinavian  influence  due  to 
the  incursions  and  settlements  of  the  tribes  which  history 
conveniently  comprehends  under  tlie  general  title  of  the 
Danes.  They  began  their  inroads  near  the  close  of  the 
eighth  centurv,  and  eftected  a  permanent  settlement  as 

early  as  8o5.  ̂ They  at  last  distributed  tliemselves  over  the 
northeastern  part  of  the  islan<l,  and  even  obtaineil  control 
over  if,  under  Cnut,  for  about  fifty  years.  When  they  were 
<lriven  out  as  a  ruling  power  they  left  behind  them,  of 
course,  ma)iy  descendants,  anil  also  memorials  of  their 
presence  in  many  words  which  had  been  taken  into  the 
language,  and  in  many  names  of  places.  The  termination 
by,  as  in  Derby,  Whitby,  Naseby,  Iloldenby,  etc.,  marks 
their  presence,  but  so  do  also  a  inimber  of  words  occurring 
in   Late  Olil    I'Inglish,  especially   in   the    Knglish  Clironiide 

and  the  Laws.  Examples  are  enrl,  carl  (Old  Norse  jarl) ; 

cn'if,  knife  (O.  i^.hi'ifrj ;  utlah,  outlaw  (O.  N.  ulhigr) ;  wrung, 
wrong  (O.  N.  vr<tng).  A  full  list  of  the  words  thus  far  dis- 

covered may  be  found  in  Paul,  Grundriss  der  Germanischen 
Philologie,  vol,  i.,  pp.  7K6-787,  though  this  by  no  means  rep- 

resents all  that  must  have  been  borrowed  before  the  Nor- 
man conquest,  since  literature,  and  especially  if  scanty  in 

amount,  is  but  an  im|)erfcct  record  of  speech,  and  the  large 
number  of  Scandinavian  words  found  in  the  Middle  English 
period  points  to  the  same  conclusion. 

A  Specimen  of  Old  English  Prose. — Before  stating  the 
grammatical  characteristics  of  Old  Knglish,  a  short  speci- 
nuMi  will  be  given  of  the  language  in  its  Late  Old  English 
stag(! : 

"  Wii-fia  hig  fcrdon.  f>a  comon  sume  iSa  weanlas  on  Sa 
ccastre,  and  cyi\lon  oira  sScerda  ealdrum  ealle  ha,  &ing  6e 
flier  gewordenc  waTon.  f)a  gesamnodon  fta  ealdras  hig  and 
worhton  gemot,  and  sealdon  6ipm  Jieginnn  mycel  feoh.  and 
cwiedon,  Secgeaft  &a^t  hys  leorning-cnihfas  comon  nihtcs, 
and  forstii'lon  liyne,  5a  we  slepon." 

This  passage  is  not  to  be  understood  by  any  reader,  how- 
ever intelligent  and  well  instructed,  who  has  not  made  a 

special  study  of  the  language  in  which  it  is  written,  alt  hough 
its  meaning  is  familiar  to  almo.st  every  penson,  literate  or 
illiterate.  Oidy  three  words,  and.  ice,  and  hys,  would  seem 
to  him  at  all  vernacular,  and  yet  it  was  the  everyday  Eng- 

lish of  English  people  who  lived  in  England.  It  is  the  Old 
English  version  of  verses  11,12.  and  13  of  Matthew,  ch.  xxviii. 
with  our  present  version  of  which  it  would  be  well  to  com- 

pare it ; "  Now  while  they  were  going,  behold,  some  of  the  guard 
came  into  the  city,  and  told  unto  the  chief  priests  all  the 
things  that  were  come  to  pass.  And  when  they  were 
assembled  with  the  elders,  and  had  taken  counsel,  they  gave 
large  money  unto  the  soldiers,  saying.  Say  ye  his  disciples 

came  by  night  and  stole  him  away  while  we  slept." 
Strange  and  foreign  to  us  as  at  first  the  passage  seems — 

as  foreign  as  French  or  German — a  brief  examination  of  it 
will  make  clear  to  any  person,  although  entirely  unac- 

quainted with  Old  English,  that  it  is  written  in  a  tongue 
with  the  accents  of  which  he  is  not  entirely  unfamiliar. 
Ferdon  is  fared,  went;  comon.  came;  sume, some;  weardas, 
wards,  watch  ;  ceastre,  caster,  city  (as  in  Lancaster) ;  sacerda, 
priests  (sacred  persons) ;  ealdrum,  elders  ;  ealle,  all ;  wceron, 
were:  worhton,  worked;  gemot,  a  meeting;  .■sealdon,  sold, 
gave  ;  ]^egnum.  thanes ;  mycel.  raickle.  much  ;  feoh.  fee,  pay, 
money;  secgeah,  say;  leorning-cnihfas,  learning-knights, 
disciples;  nihtes,  {o')  nights;  forstddon,  stole;  hyne,  him; 
slepon,  slept.  It  thus  appears  that  almost  all  the  words  in 
this  passage  are  essentially  English  now,  though  it  must  be 
borne  in  mind  that  the  Modern  English  word  is  not  in  all 
cases  the  direct  descendant  of  the  Old  English  word  here 
given  (e.  g.  icorhton  gives  wrought  rather  than  worked,  and 
him  and  slept  come  from  collateral  forms  of  hyne  and 
.flUpon,  that  is  from  the  dative  him  and  the  weak  preterit 
slifpton).  In  the  lapse  of  eleven  hundred  years  they  have 
changed  somewhat  in  form,  and  somewhat,  but  not  vitally, in  meaning. 

Pronunciation  of  Old  English. — The  vowels  sounded 
nearly  as  in  Gernum  :  a  as  in  far,  but  shorter;  a  as  in  far; 
ce  as  a  in  glad ;  cc  as  a  in  dare ;  e  as  in  let :  e  as  in  they ;  i 
as  in  dim  ;  I  as  ee  in  deem  ;  o  as  in  opitie ;  o  as  in  Itoly ;  u  as 
in  full ;  u  as  oo  in  fool :  y  like  the  French  m  or  the  German 
it ;  f/  the  same  sound  prolonged. 
The  diphthongs  ea,  lo,  ie,  both  short  i-.nd  long,  are  pro- 

nounced like  combinations  of  the  respective  vowels ;  but  the 
stress  is  always  ujion  the  first  vowel  of  the  combination,  the 
second  reducing  to  a  neutral  sound,  scarcely  more  than  a 
glide.  The  consonants  are  pronounced  nearly  as  in  modern 
English.  Still,  it  must  be  observed,  c  is  sometimes  k,  some- 

times nearly  ch ;  f  between  vowels,  occasionally  elsewhere, 
has  the  sound  of  c,  .s  of  z,  and  &  (f)  of  th  in  the  (otherwise 
as/,  .s,  and  //(  in  thin);  g  is  sometimes  hard  g.  sometimes 
nearly  ;)/  ;  eg,  wliich  stands  {or  gg,  almost  like  dg  in  bridge; 
h,  when  not  initial,  sounded  like  ch  in  German  ich.  auch. 
It  is  to  be  noted  that  there  are  no  silent  letters  in  Old 
English ;  every  vowel  and  consonant  was  pronounced, 
though  the  vowels  of  unstressed  syllables  had  a  less  distinct 
sound. 

Phonology  of  Old  English. — The  phonological  system  of 
Old  English,  or  the  relations  of  its  speech-sounds  among 
themselves  and  to  those  of  its  sister  languages,  is  too  compli- 

cated for  exiiositicm  here.  The  most  important  modifications 
to  which  vowels  are  subject  through  the  influence  of  other 
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sounds  within  the  same  words  are  umlaiil,  and  breal<inj;. 

Umlaut,  is  the  change  etl'ected  in  the  vowel  of  a  root-syllable 
by  the  anticipation  of  a  vowel  of  a  following  unstressed  syl- 

lable. When  the  latter  vowel  is  *  (or  y,  represented  by  j)  the 
change  is  called  *-umlaut ;  when  «  or  o,  these  vowels  give 
name  to  the  umlaut.  The  latter  is  less  iiiiporlant;  the 
former  causes  such  phenomena  as  are  observable  in  man, 
men ;  goose,  geese  ;  muiise,  mice.  In  Old  EugHsh  these  pairs 
occur  as  mann,  menu ;  gos.  ges ;  mm,  mfjs.  In  a  iiri'historie 
stage  of  the  language  they  would  have  been  mann,  niann,i; 
gos.  gbsl ;  mug,  musi.  The  tendency  to  anticipate  the  sound 

of  i  "(111)  while  pronouncing  the  root-syllable  led  to  a  blend- 
ing of  it  with  that  of  the  root-vowel :  'a  blended  with  i  gave 

e;  0  with  i,  e;  u  with  i,  y.  In  the  m- and  «- umlaut  the 
process  was  the  same,  but  the  number  of  words  affected 
was  much  smaller. 

Breaking  is  the  effect  jirodueed  by  I  and  r  when  followed 
by  a  consonant,  and  by  h  when  final  or  followed  by  a  con- 

sonant, upon  a  preceding  e  or  le  (from  a).  This  effect  is 
due  to  a  deep,  guttural  pronunciation  of  the  consonant, 
which  rendered  it  difficult  to  pass  from  the  vowel  sound  to 
it  without  the  generation  of  an  intermediate  vowel.  This 
intermediate  vowel,  neutral  or  obscure  in  sound,  was  rejire- 
sented  by  a  or  o.  Thus  hard,  hard  (for  hard),  became 
Itward,  ,and  er^e,  earth,  became  eorfte;  hward  was  then 

spelled  heard,  though  the  sound  of  m  was  retained.  A  sim- 
ilar phenomenon  may  be  observed  in  Shakspeare,  where  cer- 
tain monosyllables  containing  ̂   or  r  are  jironounced  almost 

as  disyliabjes.  Compare,  for  example,  the  following  line 
from  llenry  VIII.  (iii.  3,  117): 

Strikes  his  breast  hard  and  anon  he  oasts, 

where  hard  is  pronounced  almost  like  hah-urd,  as  the  meter 
shows. 

Ablant  is  another  phonological  trait  of  Old  English, 
though  it  did  not  originate  there.  It  is  the  vowel-variation 
familiar  to  us  in  such  words  as  sing,  sang,  sung ;  drire, 
drove,  driven.  Its  cause  is  obscure,  and  any  attempt  at  ex- 
pilanation  would  transcend  our  limits. 

In  general,  it  may  be  said  that  the  influence  of  neighbor- 
ing sounds  upon  each  other  is  greater  than  in  Modern  Eng- 
lish, and  hence  the  language  appears  more  unstable  and,  as  it 

were,  fluid.  The  fixity  of  Modern  English  spelling,  however, 
tends  to  conceal  the  changes  which  are  now  taking  place. 

Old  English  an  Inflectional  Tongue. — Old  English  was  a 
synthetic  or  inflectional  language ;  that  is,  it,  like  the  Latin 
and  the  Greek,  expressed  time,  condition,  number,  and  person 
by  changes  in  the  forms  of  words,  and  only  exceptionally  by 

the  use  of  "auxiliary"  words. 
Thus,  in  the  passage  quoted  above,  -on  is  the  sign  of  the 

pret.  plural  of  the  verbs;  -as  (weardas,  cnihtas)  indicates 
the  nom.  (ace.)  plur.  of  the  most  numerous  class  of  strong 
nouns ;  -a  (sScerda)  is  the  sign  of  the  genitive  jjlural ;  -um 
{ealdrum)  that  of  the  dative  plural,  etc. 

Inflection  of  Nouns. — There  was  a  threefold  grammatical 
gender  in  Old  English.  Besides,  a  noun  of  any  gender 
might  be  of  either  the  strong  or  the  weak  declension.  In 
the  weak  declension  the  oblique  cases  were  formed  by  the  ad- 

dition of  n.  with  or  withf)ut  other  letters,  as  the  case  might 
be  ;  in  the  strong  declension  ra  was  not  used  for  this  purpose. 
There  were  four  cases:  nominative,  accusative,  genitive,  and 
dative,  the  first  and  second  being  often  alike.  The  dat. 
plur.  always  ended  in  -um,  and  the  gen.  plur.  in  -a  or  -ena. 

The  inflection  of  a  strong  masculine,  ft'.sc,  fish,  is  as  follows: 
nom.  ace.  fisc,  gen.  fisces,  dat.  fisce ;  pi.  nom.  ace.  fi.fcas,  gen. 
fisca,  dat.  fiscum.  If  tlie  stem  contained  m,  as  in  dceg,  day, 
this  vowel  became  a  in  the  plural.  Neuters  of  this  declen- 

sion inflect  like  masculines,  except  that  the  pi.  nom.  ace.  is 
formed  in  -u,  which  is  lost  after  a  long  root-syllable :  scipu, 
ships;  word,  words.  Disyllabic  nouns  generally  lose  the 
vowel  of  the  second  syllable  before  all  endings,  when  the 
stem  is  long  by  nature  or  position,  if  the  second  or  un- 

stressed syllable  is  not  long  by  position :  thus  nom.  engel. 
angel,  dryhfen.  lord,  gen.  engles,  dryhtne.%  not  engeles, 
dryhtenes.  There  is  a  class  of  so-called  umlaut  masculines 
which  form  the  dat.  sing,  and  nom.  ace.  plur.  by  umhiut  of 
the  radical  vowel,  and  without  ending,  the  other  cases  being 
regular.  Thus  fiit,  foot,  has  the  dat.  sing,  and  nom.  ace. 
plur. /(?<;  mann,  man,  forms  the  same  eases  in  menn,  etc. 

Strong  feminines  have  a  declension  of  their  own.  If  the 
stem  is  short,  the  nom.  sing,  ends  in  -u,  like  the  nom.  ace. 
plur.  of  neuters;  if  long,  it  is  monosyllabic,  again  like  the 
same  neuters.  The  declension  of  giefu.gitt,  is  as  follows: 
nom. giefu,  gen.  dat.  ace.  giefe ;  pi.  nom.  ace.  giefa,  or  giefe. 

gen.  giefa.  sometimes  f/icfrna,  dat.  r/iefum.  (Ilof.  glove,  a 
long  stem,  has  the  ol)li([ue  cases  and  the  plural  like  giefu. 
The  ace.  sing,  of  a  toleralily  large  class  of  fennnine  long  stems 
takes  no  ending.  A  few  feminim^s  take  an  undaut  declen- 

sion, like  the  masculines  mentioned  above;  among  them  are 
gos,  goose,  mus,  mouse,  bT)c,  book,  burg,  city.  Besides  the 
dat.  sing,  and  nom.  aec.  plur.,  these  occasionally  form  the 
gen.  sing,  in  the  same  way.  These  cases  of  the  words  speci- 

fied are  accordingly  (7e.s,™j7s,  ftec,  and  l/yr{i)g  respectively, 
from  the  first  two  of  which  came  Mod.  Eng.  geese  and  mice. 

The  weak  declension  of  masculines  is  as  follows:  nom. 
oxa,  ox,  aoo.  gen.  dat.  oxan;  pi.  nom.  ace.  oxan,  gen.  oxena, 
dat.  oxum.  There  are  but  two  weak  neuters :  eage,  eye,  and 
eare,  ear;  they  decline  like  the  masculines,  except  that  the 
ace.  sing,  is  like  the  nom.  Weak  feminines  are  decidedly 
fewer  than  the  masculines;  thev  have  tlie  nom.  sing,  in  -e, 
instead  of  the  mase.  -a,  but  otherwise  resemble  them  in  de- 
clension. 

Proper  names,  when  native,  are  declined  like  common 
nouns;  when  foreign,  they  sometimes  retain  their  original 
declension,  either  wholly  or  in  jiart,  and  are  sometimes 
treated  as  if  native. 

Inflection  of  Adjectives. — Adjectives,  like  nouns,  have 
two  declensions,  a  strong  and  a  weak,  but,  unlike  nouns,  it  is 
the  same  adjective  which  takes  either  strong  or  weak  end- 

ings, according  to  circumstances.  Adjectives  are  inflected 
weak  when  in  the  comparative,  and  usiuilly  when  in  the  su- 

perlative, when  ordinals,  when  preceded  by  a  demonstrative, 
and  sometimes  when  preceded  by  a  po.ssessive  pronoun  of  the 
first  or  second  person.  Otherwise  the  strong  form  is  used. 
The  weak  declension  is  precisely  the  same  as  that  of  nouns, 
except  that  the  gen.  plur.  usually  takes  -ra  instead  of  -ena. 
Adjectives,  when  strong,  are  declined  like  the  corresponding 
nouns  of  the  various  genders,  with  the  following  exceptions : 
dat.  mase.  neut.  in  -mn.  instead  of  -e ;  ace.  masc.  in  -ne,  in- 

stead of  — ;  gen.  dat.  fern.  sing,  in  -re,  in.stead  of  -e;  nom. 
ace.  plur.  masc.  in  -e,  instead  of  -as ;  gen.  plur.  of  all  genders 
in  -ra. 

Adjectives  are  normally  compared  by  adding  -ra  for  the 
comparative,  and  -osta  or  -esta  for  the  superlative.  In  some 
words  the  stem-vowel  of  the  comparative  and  sujierlative 
takes  i-  umlaut,  but  this  is  not  the  rule.  Without  umlaut : 
heard,  hard,  comparative  heardra,  superlative  heardosta. 
With  undaut :  eald,  old,  ieldra,  ■ieldesta.  From  the  umlaut 
forms  are  derived  Mod.  Eng.  elder,  eldest,  as  against  a  new- 

ly formed  older,  olde.st.  IJesides  the  regular  comparison, 
there  are  a  few  instances  of  much  irregularity. 

Nuinerals. — The  cardinals  run  as  follows:  (7;?.  one; 

tivpgen,  twain,  twa,  two  ;  Breo,  three  ;  fiower,  four  ;  f'lf,  five  ; siex,  six ;  seofon,  seven ;  eahta,  eight ;  nigmi,  nine ;  tten, 

ten;  endlefan,  eleven;  toe(/',  twelve ;  6)'('o<«e'«e,  thirteen,  etc.; 
twentig,  twenty;  ttrltig,  thirty,  etc.;  but  hund-seofimlig, 
seventy;  hund-eahtatig,  eighty;  hund-nigontig,  ninety; 

then  hu?id  or  hundl/'onlig.  hundred  ;  hundtwelftig,  hundred 
and  twenty,  etc. ;  husiiid.  thousand. 

The  ordinals  are  fyrsla  (besides  other  forms),  first :  oher, 
(literally  other),  second;  firidda,  third:  feoriiif,  fourth; 
/(//rr,  fifth;  siexta,  sixth;  se<}foha.  seventh,  etc. ;  hri^otHoha, 
thirteenth,  etc.;  twentigoha,  twentieth,  etc. 

Inflection  of  Pronouns. — In  the  first  and  second  persons 
the  personal  pronouns  have  a  dual,  which,  however,  is  not 
of  frequent  occurrence.  The  declension  of  the  first  per- 

son is,  in  the  order  nom.,  gen.,  dat.,  aec,  as  follows :  ic, 
mtn,  me,  me.  (mec):  dual,  U'if.  uneer,  vnc,  line:  plur.,  tve, 
ure.  us,  us.  The  second  person  runs  :  ?>«,  fil/i,  Sf,  &e  (Sec) ; 

dual,  git.  incer.  inc.  inc ;  plur.,  ge  (g'le),  eower.  How,  eow. 
The  third  person  has  the  same  plural  throughout :  hie, 
hiera,  him,  hie.  The  masc.  sing,  is  he,  his.  him.  hine.  The 
neut.  sing,  is  hit,  his,  him,  hit.  The  fem.  sing,  is  heo, 

hi{e)re,  hi(e)re.  Ji'ie.  The  personal  pronoun  is  likewise  used in  place  of  tl;e  reflexive. 
The  possessive  pronouns  are  identical  in  form  with  the 

genitive  of  the  personal  pronoun.  Those  formed  from  the 
first  and  second  persons  are  declined  like  strong  adjectives, 
those  from  the  third  are  indeclinable. 

The  article  and  demonstrative  se,  that,  the,  is  thus  de- clined:  „. 

Singular. 
M.ISC.  NEUT.  FEM. 

Nom.     se  .  5;et  seo 
Gen.  Ba>s  Biere 
Dat.  &:Em  (5am)  Sipre 
Aec.      Sone  5»t  Ba 
Inst.  By,  Son 
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The. 

Plural. 

XoTU. Ace.                     fta 
(Jrll. fSa'i-a  (iSiira) 
Dut. iNiPiii  (5ain) 

'IIKHIS rative  ftc.s,  this,  is  tlius  declined 

Singular. 
MASC.                         NEUT. FEM. 

Nciin. &es                      Sis 6Cos 
GlMl. Risses Sisse 
Dat. Sissuin Sisse 
Ace. Risne                    fiis Sas 

Xoiii. A  ee.                     &as 
Geii. Sissa 
Dut. Mssuin 

iterrogative  hwd,  hwief,  who,  what,  is lius  deeli 

MASC.  FEM. NEUT. 

Norn. hwa hwfft 

Gen. 
hwa^s Dat. hwiciu  (liwam) 

Ace. hwone hwfet 
Inst. 

hwy 

There  is  no  inflected  relative  pronoun  other  than  the  de- 
monstrative, which  sometimes  assumes  its  function. 

Tliere  are  a  number  of  indefinites,  which  are  mostly  de- 
clined like  strong;  adjectives. 

Inflection  of  Verbs. — Verbs  have  four  moods,  the  indica- 
tive, optative,  imperative,  and  infinitive ;  two  jjrincipal 

tenses,  the  present  and  preterit,  the  former  being  frequently 
employed  for  the  future.  The  passive  voice  is  formed  by 
auxiliary  verbs,  much  as  in  Modern  English.  Verbs  are 
divided  into  strong  and  weak. 

Strong  verbs  change  the  radical  vowel  to  form  the  diifer- 
ent  tense-stems,  like  the  verbs  called  irregular  in  Modern 
English.  As  in  Modern  English  the  verb  drice  has  the 
preterit  drove  and  past  participle  driren.  so  in  Old  English 
the  same  verb  has  the  preterit  singular  drdf  and  past  par- 

ticiple drifen.  However,  instead  of  the  three  tense-stems  of 
Modern  English,  there  are  four  in  Old  English  for  strong 
verbs,  the  preterit  being  subdivided  into  preterit  singular 
and  preterit  plural.     The  four  stems  of  drlfnn,  drive,  are  : 

PRESENT. 

drit- 

PRET.  SIXG.      PRET.  PLUR. 

draf  drif- 

whieh  are  usually  cited  under  the  forms- 
INFIXITIVE. 

drifan 
PRET.  SING. 

draf 
PRET.  PLUR. 

drifon 

PAST  PART. 

drif- 
PAST  PART. 

drifen 

Of  such  strong  verbs  there  are  seven  classes  in  all,  besides 
three  classes  of  weak  verbs. 
Weak  verbs  in  some  cases  have  a  variation  of  vowel  be- 

tween the  present  and  the  preterit,  but  their  distinguishing 
characteristic  is  that  the  preterit  is  formed  by  the  addition 
to  the  stem  of  -de  for  the  singular  and  -don  for  the  plural, 
and  the  past  participle  by  the  addition  of  -ed.  Sometimes 
these  endings  take  a  vowel  before  them,  and  sometimes  a 
neighboring  sound  converts  the  d  into  t ;  hut  this  does  not 
affect  the  essential  nature  of  the  distinction  between  them 
and  the  strong  verbs. 

The  conjugation  of  a  strong  verb  may  be  represented  by 
that  of  bindan,  bind  : 

IXDICATIVE. OPTATIVE 

Pres.  sing. 1.     binde binde 

o  j  bindest 
j  bintst 

binde 

Q   (  bindeS 
*^-  i  bint 

binde 

Plur. bindaJ binden 
Pret.  sing. 1.     banil bunde 

2.     bunde bunde 
:i.     band bunde 

Plur. bundon bunden 

Imper.  sing.,  bind;  plur.,  bindah ;  infin.,  bindan;  pres. 
part,.,  bindende;  past  part.,  bunde?!,;  gerund,  to  bindanne. 

The  typical  scheme  for  the  conjugation  of  a  weak  verb 
may  be  inferred  from  that  of  (,hc  strong,  if  the  mode  of 
foniiiiig  the  preterit  and  past  participle  is  borne  in  mind. 

Then- are  a  few  prelerilive  [u'esents  from  which  are  de- 
rived   the   modern   auxiliary   verbs   niay,  can,  etc.      Their 

present  is  an  old  preterit,  and  their  new  jireterit  is  formed 
as  if  the  verb  wen^  weak. 

The  optative  is  used  for  our  potential  and  imperative,  as 
well  as  for  the  optative  proper.  Relics  of  these  uses  arc  in 
English:  It  were  a  rjrievoux  fault  r=  It  would  Ac  a  grievous 
fault  ;  lie  it  no  =  Let  it  be  «o.  Hut  a  periphrastic  potential 
with  the  auxiliaries  mail,  can,  niunt,  niiytit,  etc.,  is  used  in 
Olil  as  in  Modern  Englisli.  The  infinitive  is  regularly  with- 

out/«,  hence  forms  with  auxiliaries  still  reject  it,  as' do  fa- miliar idioms  in  which  the  infinitive  is  the  object  of  a  verb, 
and  to  is  not  needed  to  express  purpose  or  the  like. 

Tliere  was  a  verbal  noun  ending  in  -inff.  -ung,  which 

seems  to  have  been  confused  with  the  participle  "in  -ende, and  given  form  to  our  present  participle. 
The  two  tenses  given  above  answer  tor  all  times — one  for 

all  past  time,  the  other  for  iiresent  and  future;  liut  forms 
with  auxiliaries  are  also  used.  Iliebbe.  have,  for  the  perfect, 
and  hafde,  hail,  for  the  plu])crfect,  are  in  full  use :  lie  hcefiy 
mann  geworlitne,  he  has  made  man. 

For  the  future,  steal,  shall,  and  wille.  will,  are  common, 
though  seldom  free  from  some  lui'aninj;  of  dut;/.  promise,  de- 

termination, such  as  indeed  goes  with  them  in  English.  The 
present  distinction  between  shall  and  leill  in  the  different 
persons  is  not  established  in  Old  English.  The  future  per- 

fect is  not  discriminated. 

Adverbs. — Adverbs  are  frequently  formed  from  adjectives, 
less  frequently  from  nouns.  From  adjectives  they  are 
formed  by  the  addition  of  -e:  wtd,  wide — wide;  of  -lice; 
heard,  hard — heardlice;  of  -unga;  eall,  all — eallunga,  en- 

tirely :  or  an  oblique  case  of  an  adjective  is  employed  as  an 
adverb;  thus  the  ace:  genog,  enough;  the  gen.:  micel. 
much — micles,  very  ;  the  dat. :  niiclnm,  very.  Of  nouns  the 
gen.  is  used :  dceg,  day — dieges,  by  day ;  or  the  dat.  plur. : 
dropmwlum,  drop  by  dro]) ;  or  rarely  the  inst. :  sar,  sore — 
sdre,  sorely.  Another  important  class  is  adverbs  of  place, 
such  as  iVpr,  there,  hider,  thither,  the  latter  being  represent- 

ative of  those  formed  from  pronominal  stems. 
Synta.r. — There  is  nothing  in  which  (Jld  English  differs 

more  from  Modern  English  than  its  syntax,  which  is  that  of 
a  highly  inflected  language  like  Latin  or  Greek.  The  most 
general  laws  are  common  to  all  speeeli ;  a  much  larger 
number  are  common  to  all  Indo-European  tongues.  The 
frequency  with  which  different  combinations  are  used  by 
each  makes  the  great  difference  between  them.  Appar- 

ent anomalies  of  English  syntax  may  often  be  easily  under- 
stood by  study  of  the  Old  English  from  which  they  sprang  i 

Me  thinks  I  saw  him,  seems  strange;  but  in  Old  English 
the  thinks  is  found  to  be  a  different  verb  from  the  common 

English  ̂ /li'nA-,  and  to  mean  scfm,  and  govern  a  dative;  it 
seems  to  me^methinks.  He  taught  me  grammar — tiecan, 
teach,  governs  an  accusative  and  dative — taught  to  me.  I 
asked  him  a  qnestiun — ascian,  ask.  governs  an  accusative  of 
the  person  asked.  He  went  a-hunting — a  is  the  preposition 
on  in  Old  English.  I  loved  him  the  more — the  is  in  Old 
English  the  instrumental  case  of  the  demonstrative  (6y.  5e), 
meaning  by  that.  And  so  examples  might  be  given  without 
end.  No  difficult  point  in  English  syntax  can  be  safely  dis- 

cussed by  one  who  does  not  know  its  history. 
Metre. — Old  English  verse  reposes  on  stress  and  allitera- 

tion, rime  being  only  an  occasional  oi-nament.  There  are 
at  least  four  stressed  syllaldes  to  each  verse,  two  in  each  half- 
line,  the  half-lines  being  divided  by  a  caesura.  Two  of  these 
stressed  syllables  in  the  first  half-line  and  one  in  the  second 
begin  with  the  same  consonant  sound  or  combination,  or 
else  with  a  vowel.  Instead  of  three  alliterative  sounds  to 

the  line,  there  may  be  only  two,  one  to  each  half-line,  or 
four,  two  to  each  half-line,  and  exceptionally  more.  This 
metrical  structure  may  lie  illustrated  by  a  few  lines  from 

the  poem  of  Judith  (302-206).  in  which  "the  alliterative  let- ters are  printed  in  Italics ; 

/oron  to  gefeohte AieleS  under  Aelmum 
on  &*t  rf;pgred  sylf ; 
/ilfidc  /(lummon. 
M'ulf  in  tcalde. 

/orS  on  gerihte "of  Sivre  Mlgau  byrig 

rfynedan  scildas, 
Ba?s  se  Alanca  gefeah 
and  se  wanna  hrefn. 

The  effect  of  which  may  be  rudely  represented  by  the  fol- 
lowing version : 

i^ared  to  the  /ight 
//eroes  with  /lelms. 
At  the  day-(7awning ; 
ii'aug  and  cesounded. 
The  H'olf  in  the  icood. 

forth  by  the  straight  road, 
from  that  holy  city, 

shields  loudly  rfinned. 
Then  reveled  the  lank  one, 
with  the  wa,n  bird,  the  raven. 
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Effects  of  thii  Norman  Ciinqnest. — I'jion  a  country  har- ried, distracted,  and  oppressed  by  the  Danish  invasions  and 
tyrannies  there  came  yet  anotlier  change — tliat.  of  the  con- 

quest by  William  of  Normandy,  100(5.  The  Normans  took 
absolute  possession  of  the  island,  over  which  they  spread 
themselves,  carrying  with  tlieni  tlieir  retainers,  and  liring- 
ing  with  them  tlieir  priests;  Enghiml  became  a  Norman 
jiossession  and  colony,  the  speech  of  the  conquerors  be- 

coming, consequently,  that  of  the  court,  of  courtly  circles, 
and  of  all  public  documents  and  transactions.  The  Nor- 

mans belonged  to  the  Scandinavian  branch  of  the  Teutonic 
stock,  which  had  spread  nortliward,  even  to  Iceland.  Sail- 

ing soutliward,  some  of  tliem  liad  taken  possession  of  a  prov- 
ince of  France,  called  from  them  Normandy ;  but  these  re- 

tained neither  their  Scandinavian  tongue  nor  manners. 
Tliey  adopted  those  of  the  French  wiiose  land  they  had 
seized.  Although  they  had  been  in  Normaiuly  only  aljout 
200  years  when  William  set  out  for  his  invasion  of  England, 
they  then  spoke  a  dialect  which  is  known  as  Norman- 
French.  For  tlieir  day  they  were  an  accomplished  and  an 
elegant  people.  The  Old  English  tongue,  being  reduced  to 
the  position  of  a  language  spoken  only  by  artisans  and  till- 

ers of  the  soil,  soon  lost  its  distinctive  forms  and  nicer  in- 
flections; a  process  by  which,  although  at  the  time  deteri- 

orating, it  was  prepared  to  become  with  greater  ease  an 
analytical  language  on  its  amalgamation  with  the  Norman- 
French.  Yet  it  never  became  in  any  sense  French  or 
Komanie,  but  remained  in  its  essence  and  in  its  structure 
English. 

Elements  of  Present  English. — The  elements  of  the  mod- 
ern composite  English  are  therefore  (1)  pure  English  or 

"Anglo-Saxon,"  (3)  British  or  Celtic,  (y)  I>anish  or  Norse, 
(4)  Norman-French,  (5)  Latin,  (6)  Greek,  (7)  words  adopted 
from  all  languages,  including  Araliie,  Hebrew,  and  even 
those  of  the  savage  aliorigines  of  Africa  and  America. 
Words  of  the  last  class  are  comparatively  few  in  number ; 
their  presence  in  the  language  does  not  at  all  affect  it  in  its 
structural  or  historical  as]ject.  nor  do  they  in  any  way  dis- 

tinguish it  from  other  Imlo-European  tongues. 
liilerfasion  of  English'  itnrl  French. — For  about  100 

years  after  the  Norman  conquest  the  conquerors  and  the 
conquered  held  themselves  as  much  as  possible  aloof  from 
each  other — in  scorn  on  the  one  side  and  suUenncss  on  the 

other.  And  for  nearly  two  centuries  moi'e  the  government 
of  England,  politically  and  ecclesiastically,  was  carried  on 
in  Latin  and  in  Norman-French.  These  two  languages  pre- 
vaiieil  in  the  court,  in  the  universities,  in  Parliament,  and 
iu  the  courts  of  law;  and  even  in  tlic  grammar  schools  the 
lioys  construed  their  Latin  into  Norman-Frencli.  But  as 
the  Normans  were  few  and  jiolitic.  and  the  English  were 
many  and  sturdy,  there  was  unavoidably  some  mingling  of 
the  two  languages  as  well  as  of  tlie  two  peoples,  and  the  Eng- 

lish gradually  prevailed.  Political  and  patriotic  motives, 
whicli  can  not  be  here  noticed  in  detail,  combined  with  tlie 
natural  influences  already  mentioned  to  turn  Normans  into 
Englishmen,  botii  in  feeling  and  in  speech,  until,  about 
liioO,  English  took  the  jilace  of  Latin  in  the  schools  and  in 
the  courts  of  law,  and  the  speech  of  tlie  whole  of  the  people 
of  England  became  English.  It  was  not,  however,  the 
English  which  the  Norman  invader  heard  at  Hastings  which 
olrtained  this  compensating  victory,  but  a  speech  much  mod- 

ified, and  largely  mixed  with  strange  elements.  Thi!  inter- 
fusion of  the  languages  was  the  consequence  and  the  sign 

of  an  interfusion  of  the  people.  Englislimen  did  not  be- 
come Normans — that  was  impossible,  liut  the  Normans  be- 
came Englishmen — Englishmen  of  a  liigh  and  haughty 

class,  a  noble  order,  but  still  Englishmen;  and  taking  for 
their  own  use  the  language  of  the  people  whose  country  they 
had  also  taken  for  their  own  use,  they  brought  a  large  and 
in  most  resjiccts  a  valualile  store  of  words  from  the  speech 
of  their  race  as  their  contribution  to  the  common  stock. 
The  introduction  of  French  words  was  largely  due,  there 

can  be  no  doubt,  to  the  influence  of  the  priests.  "  These  men were  dependent  upon  the  Norman  nobles;  they  were  their 
beneficiaries,  their  chaplains.  The  higher  members  of  the 
priesthood,  and  a  very  large  proportion  of  the  whole  order, 
were  of  Norman  race.  Their  professional  language  was 
Latin,  of  which  Norman-Frencli  was  a  dialect.  Their  inti- 

mate relations  with  the  women  and  cliildren  of  the  iiarish, 
and  tlie  reverence  felt  for  their  office,  gave  to  these  priests  an 
influence  upon  the  language  of  the  country  which  can  hard- 

ly lie  overrated. 

No  Standard  Middle  English  before  1350.— Oi  the  Eng- 

lish written  between  1100  aiid  13o0'  that  of  hardly  any  two 

authors  was  alike.  The  langnuige,  having  no  recognized 
standard,  was  used  by  each  scribe  according  to  the  mode  of 
speech  that  prevailed  among  tlu;  people  among  whom  he 
was  bred  and  for  whom  he  wrote.  Writing  was  therefore 
as  dialectical  as  speech,  and,  owing  to  tlu^  immobility  of  the 
people  and  the  lack  of  communication  between  them,  a  sep- 

aration ipf  50  miles  made  a  ditVerence  of  dialect  which  is 
quite  perceptible  upon  close  comparisrm. 

A  Specimen,  of  the  Transfoniied  Language. — The  nature 

of  the  change  which  took  jilace  in  the  laiig'uage  within  the compass  of  400  years  will  be,  perhaps,  better  understood 
by  comparing  with  the  Old  English  version  of  Matt,  xxviii. 
11-13,  quoted  above,  another  version  of  the  passage — Wy- 
cliffe's,  as  revised  by  Purvey  (about  1388). 

"  And  whanne  thei  weren  goon,  lo  !  summe  fif  the  keperis 
canien  in  to  the  citee.  and  telden  to  the  prineis  of  prestis 
alle  thingis  that  weren  doon.  And  whanne  thei  weren 
gaderid  togidere  with  the  elder  men.  and  hadden  take  her 
counseil.  thei  jauen  to  the  knijtis  miche  monei.  ancl  seideii, 
Seie  je,  that  hise  disciplis  camen  bi  nyjt,  and  han  stolen 

liyni,  while  je  slepten." This  passage  in  the  Wycliffite  version  gives  some  notion 
of  the  nature  and  extent  of  the  changes  which  have  taken 
place  during  that  period,  for,  although  antiquated,  it  is  un- 

mistakably English — almost  as  easily  understood  bv  any 
intelligent  person  as  if  it  had  been  written  to-day,  although 
it  was  written  about  500  years  ago.  But  certain  forms  in  it 
at  once  attract  attention.  They  are  hadden  (had),  camen 
(came),  telden  (told),  -weren  (were),  han  (have).  This  end- 

ing in  en  is  no  rude  or  dialectical  form  of  language.  It 
will  be  found  that  the  nominatives  to  all  these  verbs  are 
plural.  They  are  therefore  plural  forms  of  the  verb  wdiich 

have  been  dropped  since  \\'yclilTe's  day.  They  are  a  rem- 
nant of  the  elder  form  of  the  language ;  for,  looking  back 

t(j  the  earlier  version,  one  finds  like  plural  terminations,  on 
taking  the  plaee  of  en;  ferdon  (fared)  cbmon.  (came),  wwron 
(were),  ivorhion  (wrouglit),  etc  In  the  Wycliffite  version 
are  found  also  the  iijural  forms  keperis.  prestis,  thingis, 

knijtis,  which  since  Wyclitfe's  day  have  passed  into  keepers, 
priests,  things,  and  kiiiglits.  In  the  earlier  version  is  found 
a  like  sylhdiic  ]ilural  in  s.  but  instead  of  is,  as — weardas 

(wards),  ea/dras  (elders),  cnihtas  (knights).'  Besides  the  forms 
already  remarked  upon,  there  is  found  in  the  earlier  version 
ealdrum,  meaning  elders,  as  ealdras  does,  Imt  elders  in 
another  relation,  the  same  which  is  indicated  by  a  like  ter- 

mination in  hegnum.  Secgeah  is  "say,"  but  "it  is  "say" imperatively.  The  old  imperative  flierefore  was  in  fh.  but 
this  had  begun  to  pass  away  500  years  ago,  for  Wvclitfe 
writes  seie  (say).  Another  form  in  the  earlier  version  at- 

tracts attention  ;  nihtes,  meaning  "  by  night  "  ;  but  this 
nilites  is  a  genitive  form,  and  means  "of  night";*  but  so 
even  nowadays,  among  some  people,  we  hear  such  phrases 

as  "  He  came  o'  nights  " ;  and  Shakspeare  has  {7'n'elfth  Night, 
i.  3,  5),  "  You  must  come  in  earlier  o'  nights."  But  the  fash- 

ion of  expressing  this  thought  by  a  change  in  the  word  niht 

had  in  a  measure  passed  away  before  Wycliffe's  day,  for  he 
uses  a  preposition,  and  writes  "by  night." 

Jnjiecfional  Changes  Occurring  in  Jliddle  E7iglish. — By 
this  brief  comparison  of  these  passages  one  has  a  suggestive 
illustration,  though  nothing  more,  of  the  changes  which  the 
Old  English  language  underwent  in  the  course  of  years, 
until,  about  1525,  it  assumed  substantially  the  form  in  which 
we  have  it  now.  Those  changes  may  be  succinctly  said  to 
have  been  the  gradual  disappearance  of  the  case-endings  of 
nouns,  except  the  possessive,  which  was  contracted  from  es 

to  's,  and  the  nominative  plural,  which  was  changed  from 
as  to  es.  and  in  many  words  to  simple  *■;  a  like  change,  but 
complete,  in  the  adjective,  which  loses  all  distinction  of  the 
form  and  the  sense  of  ease  and  of  number,  and  does  not 
conform  to  or  agree  with  its  substantive  ;  the  entire  disap- 

pearance of  grammatical  gender ;  the  loss  of  the  infinitive 
and  imperative  forms  of  the  verb,  with  the  distinctions  of 
jiersons  except  in  the  third  person  singular;  the  only  other 
inflectional  clianges  remaining  being  those  of  the  preterit, 
and  the  present  or  indefinite  particijile,  of  weak  verbs  (love, 
lored.  loving),  to  which  must  be  adtleil  the  perfect  or  definite 
participle  in  the  strong  verbs  {sing,  singing,  .vaig,  su?ig).  The 
verb  to  be  is  not  at  variance  with  this  assertion,  its  several 
tenses  and  even  persons  being  taken  from  three  distinct  verbs, 
as  appears  to  have  been  the  ease  in  the  whole  Indo-European 
family  of  speech,  the   Sanskrit   included,  from  the  earliest 

*  The  true  t;:enitive  of  ttiht  isnihtornthte.  and  nihtes  is  apparently 
formed  by  analogy  witli  tla'fti's.  Vceges  and  nihtes  means,  "  of  (or 

by)  day  and  of  (or  by)  night." 
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ages.     Truly  iiillcctfil  case  and  personal  endings  are  i)re- 
served  only  in  the  iinimunis. 

Wurd.i  /Jen'ri'il  from  llie  Latin. — But  the  changes  which 
the  language  underwent  in  the  course  of  its  transforinuliou 
to  niodcrn  English  were,  as  has  been  seen,  not  wholly  in- 

flectional. A  large  nuinl)er  of  new  words  were  introiluced, 
the  most  of  them  being  fron\  the  Jjatin.  As  this  foreign 
elenuMit  is  tlm  most  important,  a  few  words  nuiy  be  devoted 
to  its  c(jnsideration.  Tlie  words  wliicli  came  directly  or  in- 

directly from  the  Latin  language  are  of  three  sorts:  First, 
those  which  came  through  the  Norman-Frcuch,  and  which 
arc  ours  by  iidicritaiicc  from  the  Noriuans  who  800  years 
ago  nuule  I'Ingland  their  home,  and  who  in  the  course  of 
two  centuries  became  fused  with  the  J'Inglish  people;  of 
wliich  castle,  faith,  spy,  peraon,  pnor,  cuntom,  sermon,  voice, 
pliicK,  ami  rai/e  are  examples.  Secondly,  words  i;f  general 
use  f(jrmed  by  scholars  in  later  years  directly  from  the  Latin, 
or  from  some  one  of  the  Kom.-inic  languages,  or  which  ha\-c 
been  adopted  without  modification  from  those  languages; 
examples  of  the  first  sort  under  this  class  bein^  index,  con- 
md,  circus,  opera ;  of  the  second,  trait,  chagrin,  portman- 

teau, puisne,  or  pun;/.  Thirdly,  words  common  to  .science 
in  several  languages,  which  have  come  into  simple  or  meta- 

phorical use  in  English  by  reason  of  the'  difTusion  of  kiuiwl- 
edge  and  the  immediate,  everyday  connection  of  science 
with  the  affairs  of  common  life.  Examples  of  this  class  are 
zenitli,  diameter,  tamjent,  ellipse,  fulcrum. 

Orowing  Depth  and  liichness  of  English. — Any  discus- 
sion of  English  which  leaves  out  of  account  its  increasing 

capacity  to  express  subtle  distinctions  of  thought  and  the 
whole  range  of  emotion  is  necessarily  incomplete.  This 
power  has  largely  fesulted  from  the  multiplication  of  meta- 

phorical and  other  new  senses  of  words,  from  the  formation 
of  now  i)hrasal  combinations  upon  the  analogy  of  existing 
ones,  from  an  imitation  of  such  excellences  of  other  tongues 
as  could  be  conformed  to  English  idiom,  and,  in  general,  from 
the  greater  flexibility  imparted  by  thought  to  its  chief  in- 

strument and  medium.  The  history  of  these  changes  is  the 
history  of  English  literature,  in  which  there  is  no  considerable 
author  who  has  not  added  something  to  the  stores  bequeathed 
him  by  his  preilecessors.  To  trace  this  progress,  though  in 
the  barest  outline,  is  beyond  the  scope  of  the  present  article, 
and  for  suggestions  under  this  head  the  reader  is  referred 
to  the  subjoined  bibliography  and  to  the  article  on  English 
Literature. 
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tory  of  the  English  Language  (New  York,  1894);  Fried- 
rich  Kluge  (assisted  by  I).  Behrens  and  E.  Einenkel).  Ge- 
schichte  der  Englischen  Sprache,  forming  pp.  780-930  of 
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Old  English. — Eduard  Sievers,  An  Old  English  Gram- 
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Bosworth-Toller,  ,1^  Anglo-Saxon  Dictionary  (Oxford, 
1883-  );  R.  Wlilker.  Cfrimdriss  der  angelsachsischen  Lit- 
teralur  (Leipzig.  18S4) ;  .lames  \V.  Bright,  An  Anglo-Saxon 
Jieader  (New  York,  1891);  llenrv  Sweet,  yi/i-  Anglo-Saxon 
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(.'.  W.  M.  Grein,  Bibliothek  der  angel.iachsischen  Poesie, 
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Old  English  P/,o;/o/»r/y  (t)xford,  1891):  .\lbcrt  .S.  Cook,  il 
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und  Verskunst  (Leipzig,  1884);  F.  II.  Stratmaim.  ^1  Dic- 
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Bradley  (Oxford.  1891);  Mavhcw  and  Skeat,  A  Concise  Dic- 
tionari/  of  Middle  English  (Oxford,  18H8);  Henry  Sweet.  A 
First  Middle  English  I'rimer  (Oxford,  1884),  and  Second 
Middle  English  Primer  H)\\ori\,  imti);  Morris  anil  Skeat, 
Specimens  of  Early  English,  part  i.,  1 1.50-1300.  part  ii.,  1298- 
1393  (Oxford,  1886);  Eduard  Matzner,  Altenglische  Sprach- 
proben,  vol.  i.,  Spracliprolien.  vol.  ii.,  Worierhuch  (Berlin, 
1878-  ),  the  best  dictionary  of  Middle  lOnglish  uplo  nearly  the 
middle  of  the  alphabet ;  Forshall  ami  ̂ laihleii,  Wychffe  and 

Purrey's  New  Testament  (Oxford,  1879) ;  E.  Eineiikel,',S7(V'»/- 
zdge  durch  die  mittelengli.fche  Syntax  (Miinsler  i.  \\'..  188t) ; 
Jj.  Morsbach,  Uelierden  Ursprung  derneuenglischen  Sclirifl- 
sprache  (lleilbronn,  1888). 

Shakspeare. — lOdwin  A.  Abbott.  .4  Shakespearian  Gram- 
mar (London.  1870) ;  Alexander  Schmidt,  Shakespeare-Lexi- 
con (lierlin  and  London.  1886). 

Modern  English. — F.  Hall.  Modern  English  (London, 
1873);  .lohn  Earle,  English  Prose,  its  Elements,  History, 
and  Usage  (London  ami  New  York,  1891). 

Periodicals. — Englische  Studien,  ed.  by  E.  Kiilbing  (lleil- 
bronn, .since  1876);  Anglia,  ed.  by  Eugen  Einenkel  and 

Ewald  Fliigel  (Halle,  since  1878);  Modern  Language  Notes, 
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Revised  by  Albert  S.  Cook. 

Englisli  Litoratiirp  :  the  written  or  printed  expression 
of  the  thouglit  of  English-speaking  races,  wherever  pro- 

duced. The  subject  is  divided  according  to  historical 
periods.  Old  or  Early  English  literature,  comprising  all 

prose  and  ver.se  written  befiu-e  the  Norman  conquest  of 
England,  or,  to  siieak  with  definiteness,  from  A.  D.  450  to 

1066,  being  classed  as  Anglo-Saxon.  See  Anglo-Saxon- Literature. 
middle  english. 

The  Norman  conquest  not  only  made  a  break  in  the  natu- 
ral growth  of  English  speech,  but  brought  in  new  intel- 

lectual influences  and  novel  literaiT  forms.  The  English 
language  was  displaced  from  many  of  its  former  uses. 
From  1066  to  the  middle  of  the  fourteenth  century  the 
learned  literature  of  the  country  was  mostly  in  Latin  and 
the  polite  literature  in  French.  English  did  not  cease  to 
be  a  written  tongue,  but  its  extant  remains  down  to  the 
year  1300  are  few  and  unim]iortant,  if  we  except  the  con- 

tinuation of  the  Anglo-Saxon  Chronicle,  which  was  carried 
on  io  11.54.  After  1300  English  came  more  and  more  into 
use  in  books,  but  mainly  at  first  in  translations  and  imita- 

tions from  the  French.  The  Xornians  were  the  most  brill- 
iant race  of  mediaeval  Europe,  and  their  literature  reflected 

their  chivalrous,  adventurous  character,  their  jiassion  for 
prowess  and  courtesy,  their  love  of  pleasure  and  magnifi- 

cence. A  people  fond  of  exploits  and  devoted  to  deeds  of 
knight-errantry  naturally  took  delight  in  the  narrative  of 
such  deeds.  Chronicles  in  Latin  prose.  histoiT  mingled 
with  fiction  and  put  into  Norman-French  verse  (chansons 
de  gesie).  and  ftdralous  tales  of  marvelous  adventure  (romans 
d'aventnres)  were  their  favorite  reading.  TheSe  metrical 
romances  or  chivalry  stories  were  the  most  characteristic 
contribution  of  the  Normans  to  English  poetry.  They  were 
sung  or  recited  by  minstrels  and  wandering  jongleurs,  and 
numbers  of  them  were  turned  into  English  verse  during  the 
thirteenth,  fourteenth,  and  fifteenth  centuries.  Some  of  the 
earliest  English  romances  were  Havelok  the  Dane,  King 
Horn,  and  Sir  Tristram.  The  heroes  of  some  of  these  ro- 

mances were  from  national  history  or  legend,  as  Richard 
Coeur  de  Ijion,  Guy  of  Warwick,  and  Bevis  of  Hampton. 
Others  were  of  various  times  and  j)laces,  as  King  Alexander, 
Sir  Troilus  of  Troy,  and  Charlemagne.  Still  others  were 
entirely  fabidous.  as  in  the  ronuincesof  William  of  Palernie. 
The  King  of  Tar.'tus,  Amis  and  Amiloun,  etc.  The  native 
alliterative  verse  was  now  generally  abandoned  for  P^rench 
meter  and  rhyme,  the  commonest  form  in  the  romances 
being  the  eight-syllabled  couplet. 

The  favorite  Anglo-Norman  romance  hero  was  that  myth- 
ical Arthur  of  Britain  whom  Welsh  legend  had  celebrated 

as  the  most-  formidaljle  enemy  of  the  Saxon  invaders. 
Arthur  had  figured  among  other  fabulous  British  kings  in 
the  Historia  Britonuni,  a  Latin  pseudo-chronicle  produced 
alioiit  1135  by  Geoffrey  of  Monmouth,  a  Benedictine  monk, 
.seemingly  of  Welsh  descent.  In  1155  the  Norman  Wace 
turned  Geoffrey's  historv  into  French  vci-se  under  the  title 
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Oesfe  des  Bretonti  (afterward  known  as  Brxt  d'Englderre — 
i.  e.  Clironicle  of  Enghuiil).  Aliont  llie  year  1200  Wace's 
])oem  was  translated  into  Englisli  liy  Layanion,  a  priest  of 

Arley  Regis,  on  the  Severn.  Layanion's  Brut  is  in  80,000 
lines,  partly  alliterative  and  partly  rhymed.  The  style  is 
rude  but  vigorous,  and  at  times  highly  imaginative.  The 
story  of  Arthur,  however,  received  its  fullest  development 
in  a  series  of  French  romances,  composed  partly  in  France 
and  partly  in  England  in  the  latter  part  of  the  twelfth  cen- 
tury. 

The  English  paraphrases  and  imitations  of  the  French 
metrical  chivalry  tales  are  interesting  for  their  illustrations 
of  manners  and  ideals  in  the  Middle  Ages,  but  they  have 
very  little  literary  art.  The  French  trouvere  told  his  story 
in  a  straightforward,  prosaic  fashion,  omitting  no  details  in 
the  action  and  unnilling  endless  descriptions  of  dresses, 
trappings,  gardens,  etc.  His  romance  sometimes  extended 
to  thirty,  forty,  or  fifty  thousand  lines.  The  English  para- 

phrases had  usually  the  prolixity  of  the  originals,  with 
greater  rudeness  of  style  and  verse.  The  romances,  how- 

ever, abound  in  situations  and  characters,  of  which  the 
poets  of  a  more  artistic  though  less  inventive  age  have  made 
a  noble  use — poets  such  as  Tennyson,  Swinburne,  Matthew 
Arnold,  and  William  Morris. 

With  the  discontinuance  of  the  Anglo-Saxon  Chronicle 
English  history  written  in  English  prose  ceased  for  300 

years.  The  thread  of  the  nation's  story  was  kept  up  in 
Latin  chronicles,  compiled  by  writers  partly  of  Norman  and 
partly  of  English  blood.  The  earliest  of  these,  such  as 
Ordericus  Vitalis,  Simeon  of  Durham,  Henry  of  Hunting- 

don, and  William  of  Malmesbury,  were  contemporary  with 
the  later  entries  of  the  Saxon  Chronicle.  The  last  of  them, 
Matthew  of  Westminster,  finished  his  work  in  1273.  About 
1300  Robert,  a  monk  of  Gloucester,  composed  a  chronicle  in 
English  verse,  following  in  the  main  the  authority  of  the 
Latin  chronicles;  and  he  was  succeeded  by  other  rhyming 
chroniclers,  the  most  important  o£  whom  was  Robert  Man- 
nyng,  a  priest  of  Brunne  (now  Bourn),  in  Lincolnshire,  whose 
llistunj  of  England  was  finished  in  1338.  In  these  chroni- 

cles the  line  between  fact  and  fable  was  gradually  obliter- 
ated, and  the  true  history,  of  the  Anglo-Saxon  period  espe- 

cially, was  overlaid  with  a  mass  of  legendary  material  de- 

rived from  such  S(jurces  as  Geoffrey  of  Slonmouth's  Historia 
Britonitni  and  popular  romances  like  Ouy  of  Warwick. 

Religious  Literature. — Besides  chronicles  and  romances 
there  is  a  considerable  body  of  religious  literature,  consisting 
of  homilies  in  prose  and  verse,  books  of  devotion,  like  the 
Ancreii  liiwle  (Rule  of  Anchoresses),  1225,  and  The  Ayen- 
lite  of  Inwijt  (Remorse  of  Conscience),  1340,  written  in  the 
Kentish  dialect  by  Dan  Michel,  of  Northgate,  an  Augustin 
monk  at  Canterljury.  Both  of  these  were  in  prose.  In 

verse  were  Robert  Slannyng's  Randliiig  Sijnne  (1308) ;  the (Mrsor  3IuiuU  (1330),  a  sacred  history,  intermixed  with 
homiletie  elements  drawn  from  bil)lical.  apocryphal,  and 
legendary  sources ;  and  the  Prick  of  Conscience^  by  Robert 
ItoUe;  a  hermit  of  Ilampole,  in  Yorkshire.  There  were  also 
verse  parajihrases  of  portions  of  the  Bil)le,  such  as  The  Or- 

mulum.  or  Book  of  Orm  (120")),  a  version  of  the  gospels  for 
the  day  made  by  an  Augustin  monk  named  Orm  in  un- 
rhymed  metrical  verse  ;  the  Genesis  and  Exodus,  not  much 
later,  in  rhyming  couplets  ;  and  numerous  renderings  of  the 
Creed,  the  Psalter,  the  Pater  Noster,  and  the  Command- 

ments. There  were  also  legends  and  miracles  of  saints. 
A  jiarticularly  noteworthy  collection  of  such  was  prepared 
toward  the  end  of  the  thirteenth  century  at  the  great  abbey 
of  Gloucester.  There  were  poems  in  praise  of  virginity ;  on 
the  contempt  of  the  world  ;  on  the  five  joys  of  the  Virgin, 
the  five  wounds  of  Christ,  the  eleven  pains  of  hell,  the  seven 
deadly  sins,  the  fifteen  tokens  of  the  coming  Judgment ; 
dialogues  between  the  soul  and  the  body  :  legends  of  the 
Holy  Rood,  of  the  childhood  of  Christ,  of  the  Assum])tion 
ol  the  Virgin;  and  prose  allegories,  such  as  the  Wohiinge 
of  lire  Laverde  (Wooing  of  Our  liord)  and  Sawles  Warde 

(Soul's  Ward).  These  were  the  work  not  only  of  the  monks, 
but  of  the  begging  friars,  and,  in  snuiUer  part,  of  the  jiarish 
priests.  They  are  the  literature  of  barbarism  and  super- 

stition, instinct  with  the  ascetic  piety  of  the  Middle  Ages, 
with  a  childish  belief  in  the  marvelous,  with  the  fear  of 
hell,  and  with  a  profound  sense  of  the  misery  of  life,  the 
quick  coming  of  death  and  judgment,  the  vileness  and  cor- 

ruption of  the  human  body,  and  the  wickedness  of  the 
human  soul.  Now  and  then  a  single  poem  rises  above  the 
general  level  of  this  monkish  literature.  Such  is  the  poem 

known  as  the  J-'ociua  Morale,  composed  perhaps  as  early  as 

the  midiUe  of  tlie  twelt'tli  cenlury  on  Ihe  Ixirder  of  Dorset, 
Wilts,  and  Hampshire.  Tliis  has  a  certain  intensity  of  feel- 

ing and  a  personal  note  wliich  distinguish  it  from  other 
things  of  the  kind,  and  it  seems  to  have  been  widely  inllu- 
ential  in  Middle  English  religious  verse.  Another  poem  simi- 

larly distinguished  is  A  Lure  Jion  (A  Love  Counsel),  of 
Thomas  de  Hales,  a  Franciscan  friar  of  the  reign  of  Henry 
III.  This  song,  like  many  of  Ihe  thirteenth  and  fourteenth 
century  hymns  to  Christ  and  the  Virgin,  uses  erotic  ini.-igery 
and  language  more  appropriate  to  earthly  passion  than  to 
divine  love.*  Three  very  noteworthy  religious  poems,  Clan- 
nesse.  (Purity),  Facience.  and  The  Perle.  are  attrilnited  to 
an  unknown  poet  who  wrote  about  13(J0  or  1870,  and  was 
therefore  contemporary  with  Langland  and  Chaucer.  The 
first  of  these  poems  illustrates  its  theme  from  the  history  of 
the  deluge,  of  the  destruction  of  Sodom,  and  of  tlie  fall  of 
Belshazzar  ;  the  second  from  the  story  of  Jonah.  Tlie  Perle 
is  a  mystical  poem  of  great  beauty,  describing  a  Dantesque 
vision  in  which  a  bereaved  father  sees  his  daughter  among 
the  glorified.  Clanne.'ise  and  Pacience  are  written  in  un- 
rhymed  alliterative  verse,  of  which  there  was  a  revival 
shortly  after  the  middle  of  the  fourteenth  century.  One  of 
the  finest  of  the  Old  English  romances.  Sir  Gawagne  and 
tlie  Green  Knight,  also  attril)uted  to  the  author  of  The 
Perle.  is  written  in  alliterative  strophes  of  uneven  length, 
each  strophe  closing  with  a  few  short  rhyming  lines. 

Secular  Poetry. — Among  the  few  Middle  English  poems 
on  secular  subjects  worthy  of  mention  is  The  Owl  and  the 
Nighti7igale,  generally  assigned  to  the  reign  of  Henry  I  [I. 
(1216-79),  belonging  to  the  class  of  pieces  designated  in  Old 
French  as  estrifs  or  dispiitoisoiis.  In  this  debate,  wdiich  is 
con<lucted  with  some  spirit  and  a  free  use  of  proverbial  wis- 

dom, the  owl  represents  the  aseetic  and  the  nightingale  the 
aesthetic  view  of  life.  In  T/ie  Flower  and  the  Leaf,  a  fif- 

teenth century  poem  formerly  attributed  to  Chaucer,  this 
same  confiict  between  utility  and  beauty  is  presented  under 
otheremblems.and  with  the  nuichinery  of  court  allegory  which 
the  Foman  de  la  Fuse  had  brought  into  fashion.  The  Land 
of  Cokaygne  is  a  pi(|iuint  little  thirteenth  century  poem  of 
some  two  hundred  lines,  belonging  to  the  species  known  in 
France  as  faMiau.c,  short,  humorous,  or  satirical  tales  in 

verse.  It  describes  a  lubbcrland.  or  fool's  paradise,  wliere the  geese  fly  down  all  roasted  on  the  spit,  bringing  garlic  in 
their  bills  for  their  own  dressing,  and  where  there  is  a  nun- 

nery upon  a  river  of  sweet  milk  and  an  abbey  of  white 
monks  and  gray,  whose  walls  are  of  yiastry,  wdth  cakes  for 
the  shingles  and  puildings  for  the  pins. 
A  few  songs  dating  from  almut  1300,  and  mostly  found 

in  a  single  collection  (Ilarleian  MS.  2,2.'58),  are  among  the  very 
few  English  verses  before  Chaucer  wliich  have  any  lyrical 
art  or  any  grace  of  diction  or  sweetness  of  modulation  to 
a  modern  ear.  These  are  written  in  French  strophic  forms, 
in  the  Southern  dialect,  and  .sometimes  have  an  intermixture 
of  French  and  Latin  lines.  They  are  fresh,  simjile,  and 
often  pretty.  Some  of  them  celebrate  the  coming  of  spring 
with  its  cuckoos  and  throstle-cocks,  its  daisies  and  wood- ruff. 

When  the  nightingale  sings  the  woodes  waxen  green. 
Leaf  and  gr.iss  and  blossom  spring  in  Averil  I  ween. 

Others  are  love  songs,  and  not   unfivciuently   employ   a 
burden  or  refrain,  such  as 

Blow,  northern  wind. 
Blow  th(m  me  my  sweeting. 
Blow,  northern  wind,  blow,  blow,  blow. 

The  oldest  English  song  whose  musical  notes  have  been 
handed  down  with  the  text  is  the  famous  Cuckoo  Song, 
dating  seemingly  from  the  middle  of  the  thirteenth  century, and  beginning, 

Sumer  is  icumen  in.  Ihude  sing  cuccii  ! 

Groweth  sed  and  bloweth  nied  and  spi-ingth  the  wde  nu. 
Sing  cuccu ! 

Lanc/hind.— Standing  between  the  old  English  and  the 
new,  uniting  the  form  of  the  one  to  the  spirit  of  the  other, 
is  the  author  of  Visio  WiUelmi  de  Fetro  le  Plowman,  or 

Piers  Ploughman,  an  anonymous  work  of  which  there  is 
reason  to  believe  that  the  author  was  William  Langland, 
Longland,  or  Langlev,  a  clerk  or  churchman  of  some  grade, 
who  was  born  at  Cieobury  Mortimer  in  Shropshire.     TTie 

*  A  niimtier  of  such  pieces  are  reprinteii  in  Morris's  OlrJ  Eitnh'sh 
Misielliiiiii.  VVriKlit's  Reliquiae  Aiitii^iine.  and  the  Puli1i<,,l.  Rtli<i- 
ioits,  and  Luve  Songs  in  the  publications  of  tlie  Early  English  Text 
Society. 
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VisUm  of  Pift-s  I'hiiKihmiin,  to  which  somo  other  wi-itor  | 
afterward  addi'ii  Thr  Cri-cJ.ia  a  satirical  ]wh'iu  written  in 

alliterative  verse.  To>;ellier  they  I'oriii  a  national  wnrk,  the 
first  great  original  work  in  Knglisli  lilei'alure.  Neither  the 
Vision  nor  tlu!  ('rrcd  has  mucli  coliereiiee  of  plan,  hut  the 
latter  has  more  than  the  former.  Ijangland  was  a  luniiaiie 
satirist,  and  his  purpose  was  to  set  forth  the  wrongs  of  his 
humbler  countryinen,  suffered  at  the  hands  of  iKililes  and 
priosls  and  lawyers,  hut  chiefly  a(  those  cif  the  priesthood. 
He  gave  voice  to  the  sorrow,  the  shame,  and  the  subdued  in- 

dignation of  a  deceived,  oppressed,  and  iiillaged  people. 
The  tiller  of  the  soil,  from  whose  labors  nearly  all  wealth 
springs,  and  who  then,  as  often  since,  starved  anud  the  food 
that  iiB  raised  for  others,  found  in  him  an  advocate,  and  the 

gras])ing  noble  and  tlU'  corrupt  chnnOiman  a  just  judge  and 
a  pitiless  satirist.  The  pathos  and  the  humor  of  his  work 
are  not  less  remarkable  than  its  causticity.  It  is  in  these 
respect.s,  as  in  all  others,  thoroughly  iMiglish  in  its  tone 
anil  character;  and  as  an  exposition  of  |iopular  feeling,  and 
no  less  a  picture  of  contemporary  maniu'.rs,  it  has  not  a 
superior  in  the  whole  range  of  literature.  The  following 

hnet  passages*  are  characteristic  of  the  author's  style  and 
of  his  subject-matter  : 

And  thanne  cam  Coveitisc  •  kan  I  hym  naght  discryve, 
So  hungrily  and  hohve-sire  Ilervey  hym  loked. 
He  was  bitel-browed  ■  and  babber-lipped  also, 
With  two  Idered  eighen  ■  as  a  blynd  hagge  ; 
And  as  a  lethern  purs  •  lolled  liise  chekes 
Wei  sidder  than  his  chyn  •  thei  cheveled  for  elde; 
Anil  as  a  bonilman  of  his  bacon  '  his  herd  was  bi-draveled, 
With  an  hood  on  his  heed  •  a  lousy  hat  above 
And  in  a  tawny  tabard  -of  twelve  wynter  age, 
Al  so  torn  and  baudy  ■  and  ful  of  lys  crcpyng 
But  if  that  a  lous  couthe  ■  ban  lopen  the  bi'ttre, 
Slie  sholde  noght  han  walked  on  that  welthe  •  so  was  it 

thred-bare.  Vision,  Passus  v. 

And  as  I  wente  l.iy  the  way  '  wejiynge  for  sorowe 
I  seigh  a  sely  man  lue  by  •  opon  the  iilough  hongen. 
His  cote  was  of  a  cloute  •  that  cary  was  y-called  ; 
His  hod  was  ful  of  holes  •  and  his  heare  oute 
With  his  knoppede  shon  •  clouted  ful  thykke ; 
His  ton  toteden  out  •  as  he  the  loud  tredede  ; 
His  hosen  over-hougen  his  hok-shynes  "  on  everiche  a  syde 
Al  beslomered  in  fen  •  as  he  the  plow  folowed. 
Tweye  myteynes  as  meter'  maad  al  of  cloutes. 
The  fyngres  weren  for-werd  •  and  ful  of  fen  hongei 
This  wit  waseled  in  the  feen  •  almost  to  the  ancle 
Foure  sotheren  hym  byforne  •  that  feble  were  worth! : 
Jlen  mighte  reknen  ich  a  ryb  •  so  senful  they  weren. 
His  wiif  walked  hym  with  •  with  a  long  gode, 
In  a  cuttede  cote  •  cuttcd  ful  heyglie. 
Wrapped  in  a  wynwe  shete  ■  to  weren  her  fro  wcderes 
Bar-fot  on  the  bare  iis  •  that  the  blod  folwede. 
And  at  the  londes  ende  lyth  •  a  little  crom-bolle. 
And  thereon  lay  a  lytel  cliylde  •  lapi^ed  in  cloutes 
Anil  tweyne  of  tweie  yeres  olde  •  opon  another  syde 

And  al  they  songen  o  songe  •  that  sorwo  was  to  I'leren  : 
They  criedcn  alle  o  cry  •  a  kareful  note 
The  sely  man  sighed  sore  •  and  seyde,  Children,  beth  stille. The  Creed,  etc. 

It  is  worthy  of  remark  that  the  first  great  work  in  Eng- 
lish literature  was  written  in  a  language  formed  neither  by 

scholars  nor  courtiers,  Ijut  liy  the  people  at  large,  and  that 
it  was  a  protest  against  wrong,  against  fraud,  against  priest- 

craft and  hypocrisy — a  demand  for  tlie  recognition  of  hu- 
man rights,  for  personal  freedom  and  liberty  of  conscience. 

Wi/clijfe. — The  17.5 ion  and  the  Creed  of  Piers  Ploughman 
bear  the  stamp  of  a  great  historical  period.  At  the  time  of 
their  ])roduction  .lohn  Wyclitfe  and  his  followers  were  dis- 

turbing the  estalilished  religion  of  England  at  its  very  founda- 

tions, and  the  author  or  authors  of  Piers  Phiigfim'an.  if  not openly  attached  to  the  Lollard  party,  must  be  reckoned  as  of 
it.  As  regards  the  Creed,  this  fact  was  recognized  in  the 
most  emphatic  manner  by  the  ministers  of  the  prevailing  re- 

ligion, for  they  caused  the  copies  of  it  to  be  so  thoroughly 
destroyed  that,  whereas  the  old  manuscripts  of  the  Vision  are 
many,  of  the  Creed  not  one  is  known  to  e.xist.  Piers  Plrjueih- 
inan.  itself  equally  valuable  as  a  record  of  the  condition  of  lan- 

guage and  religion,  was  thus  one  of  the  writings  that  ushered 

*  Aa  these  passatres  are  ijiioted  for  tlieir  rnattcr,  and  not  for  tlieir 
languaKP,  1  liave  cliosen  tl]c  text  editeil  l>y  VVrigtit,  anil  with  him 
have  nioderni/fil  tlje  )i  and  tlie  1.  in  preference  to  folIowiDg  the 
more  aeeurali'  hut  less  generally  readnhle  text  of  .Skeat. 

in  that  great  work,  itself  ef|nally  important  as  to  religion 
and  language,  the  Wyclillile  translation  of  tlie  Bible.  This 
was  made  from  the  Latin  Vulgate  liy  Wyclitfe  and  some  of 
his  foUowers  about  l;j80.  No  other  single  work  ever  exer- 

cised so  much  influence  uiion  the  iiolitical,  moral,  literary, 
and  linguistic  future  of  a  people  as  the  Wyclitlite  Bible  did, 

except,  perhaps,  liUther's  translation  of  the  .same  Script- ures into  High  (ierman  nearly  200  years  afterward.  It 
was  the  beginning  of  a  revolutioti  which  freed  Knglishmeii 
from  the  rule  of  a  foreign  hierarchy,  and  ended  in  the  de- 
Iiosition  of  the  Stmirts  and  iti  the  Hill  of  Hights.  Although 
it  added  little  to  the  English  vocabulary,  it  enriched  English 
expression — we  ndght  almost  say  Englisli  idiom — with  a 
strong  and  peculiar  pihraseology  which  sprang  from  the 
contact  between  Hebraic  thought  and  English  speech, 
and  which,  having  been  preserved  through  300  years, 
even  to  the  revised  translation  of  1611,;inil  having  been 
read  and  listened  to  and  taken  to  heait  Ijy  so  many  genera- 

tions of  Englishmen,  came  to  affect  in  a  measure  the  whole 
popular  cast,  of  thought  and  of  speech.  It  was  the  WyclilSte 
version  that  did  this;  for  although  there  was,  as  lias  been 
seen,  an  Old  English  version  of  the  Bible,  this  did  not 
spread  among  the  English  |)cople:  and  being  almost  forgotten 
and  quite  ineomprehensilile  to  the  English  people  at  the 
middle  of  the  fourteenth  century,  there  was  no  such  con- 

nection between  it  and  the  Wycliftite  version  as  there  was 
between  the  latter  and  the  received  translation ;  in  fact, 
there  was  no  connection  at  all.  This  translation,  completed 
about  13JS0,  was  revised  liy  John  Purvey,  a  learned  Wycliff- 
ite  writer  who  had  made  the  subject  of  translation  a  pro- 

found .study,  and  who  sought  to  render  tliis  version  more 
exact  and  more  conformed  to  English  idiom,  which  end  he 
attained  with  admirable  skill,  finishing  his  work  about  1390. 
Apart  from  the  peculiar  Anglo-IIebraic  phraseology  before 
mentioned,  this  translation  tended  to  modernize  the  lan- 

guage. It  was.  as  to  simplicity  of  forms  of  words  and  the 
untrammelled  construction  of  the  sentence,  in  advance  of 
the  general  English  writing  of  its  day  :  and  its  unparalleled 
literary  influence  led  to  the  confirmation  of  this  freedom 
from  grammatical  restraint  among  all  English  people,  par- 

ticularly those  of  the  middle  and  lower  classes. 
Chancer. — Geoffrey  Chaucer  was  a  younger  contemporary 

of  the  author  or  authors  of  Piers  Ploughman,  as  he  was  bom 
about  1340,  and  died  about  1400.  He  was  connected  with 

t  he  court,  having  married  the  sister-in-law  of  John  of  Gaunt, 
the  father  of  Henry  IV.  He  was  pensioned,  employed  in 
diplomacy,  and  made  comptroller  of  the  customs.  As  Lang- 
land's  poems  were  addressed  to  the  middle  and  lower  classes, and  written  in  their  interest,  so  Chaucer  wrote  for  the  nobles 
and  gentry;  and  the  tone  of  his  poems  was  suited  to  the 
temper  of  his  audience. 

Chaucer  was  a  voluminous  writer,  but  his  chief  works  are 
J7ie  Can/erbiiri/  Tales.  Troilus  and  Creseide,  and  The  Ro- 
maiDif  of  the  Pose.  Of  these  the  Canterhury  Tales  are  the 
most  original  and  the  most  characteristic  of  his  genius,  al- 

though Troilus  and  Creseide  is  as  fine  a  narrative  poem,  not 
of  the  heroic  cast,  as  exists  in  any  literature.  Chaucer  is 
essentially  a  narrative  poet.  He  is  the  earliest  poet  since 
the  revival  of  literature  after  the  Dark  Ages  who  has 
awakened  an  enduring  sympathy  in  the  characters  and  the 
feelings  and  the  fate  of  his  personages.  He  is  the  first,  in- 

deed, who  portrays  real  individuality  of  character.  Each 
one  of  the  personages  in  the  pilgrimage  to  Canterbury, 
which  is  the  occasion  of  the  Tales,  exists  to  this  day  in 
the  minds  of  his  readers  as  a  living  character  that  has  as 
real  and  independent  a  being  as  any  creature  of  flesh  and 

blood  that  is  met  in  one's  daily  life.  In  this  respect  he  is 
a  rival  of  Scott  (in  his  novels),  and  almost  of  Shakspeare. 
Like  the  former,  he  paints  them;  like  the  latter,  he  makes 
them  unconsciously  paint  themselves.  He  is  English  in  all 
the  traits  of  his  mind  and  his  style ;  and  in  nothing  more  so 
than  in  his  humor.  So  early  (also  in  Piers  Ploii(/hman}  did 
this  peculiar  trait  of  English  literature,  in  which  it  is  un- 

rivalled by  that  of  any  other  people,  apjiear.  and  with  all  its 
inexpressible  and  humanizing  charms  in  fullest  bloom  and 
subtlest  fragrance.  As  an  historical  picture  of  the  time  in 
which  they  were  written,  the  Canterhury  Tales  are  as  if  the 
veil  of  five  centuries  were  lifted  and  we  looked  in  upon  a 
gathering  of  our  forefathers  in  the  free  enjoyment  of  each 

other's  society.  But  above  all  Chaucer's  other  charms  is 
that  of  his  strong  and  clear  imagination.  What  he  de- 

scribed he  .saw  in  his  mind's  eye  as  clearly  as  if  it  appeared 
before  him  in  the  body.  We  see  with  him  the  very  personal 
traits  and  tricks  of  the  jieople  that  he  sets  before  us,  no  less 
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tliaii  the  ailvt'iiUires  through  wliicli  they  pass  or  whii'h  Ihcy 
relate.  There  is  all  the  freshest  charm  of  nature  in  him, 
.ioiiieil  with  the  elegance  of  an  accom|)lislied  nuin  of  the 
world.  So  in  his  language  there  lingers  some  of  the  homely 

roughness  of  eai'ly  English,  while  at  the  same  time  it  is 
.strongly  marked  with  the  dainty  splenilor  of  the  speech 
that,  like  son)e  other  pretenders,  came  over  with  the  Con- 

queror. Chaucer  stands  alone,  not  only  in  his  mei'its  but 
in  his  literary  position.  He  had  no  fellows;  few  contem- 

poraries worth  mentioning;  and  after  liis  period  a  dark- 
ness fell  upon  English  literature,  through  which  glimmered 

a  few  dim  and  struggling  lights  whose  only  function  was  to 
make  darkness  visil)le. 

Goiver. — .John  Gower,  a  barrister  (b.  about  1335;  d.  1408), 

was  the  chief  of  Chaucer's  contemporaries.  His  reputation 
was  great.  Chaucer  himself  speaks  of  him  witii  deference, 

and  calls  him  the  "  moral  Gower."  But  the  dull,  dead  weight 
of  his  style  has  sunk  him  out  of  sight,  and  left  only  his  name 
floating  upon  oblivion.  His  Confessio  Amantis  (Confession 
of  the  Ijover)  is  a  long  nondescript  poem,  to  read  which  re- 

quires the  patient,  self-sacrificing  courage  of  a  conscientious 
investigator  of  the  history  of  our  older  literature.  It  has 
little  claim  to  attention  even  as  a  contemporary  record  of 
manners  and  morals. 

Bar/ioHi: — Of  all  the  poets  of  Chaucer's  day.  .John  Barbour 
was  the  only  one  worthy  even  of  com].)arison  with  him.  Bar- 

bour (b.  about  1316;  d.  1395)  was,  according  to  the  political 
division  of  the  country,  a  Scotchman.  But  political  divisions 

have  nothing  to  do  with  litei'ature  or  with  language,  and 
Barbour  merely  wrote  in  Northern  English  as  Chaucer  wrote 
in  Southern.  Barbour  and  his  neighbors  rightly  called  their 
language  English,  and  so  it  continued  to  be  called  mitil 
toward  the  end  of  the  sixteenth  century,  when  local  ))ride 
and  political  jealousy  caused  it  to  be  called  Scotch — a  change 
of  designation  which  has  been  the  cause  of  nnich  misappre- 

hension and  confusion.  Nothing  more  tndy  English  in 
speech  or  in  spirit  was  ever  written  than  this  passage  from 

Barbour's  principal  work — a  long  epic,  or  at  least  historical 
narrative  poem,  lite  Bruce  : 

All !  fredome  is  a  noble  thing 
Freilome  mayss  man  to  haiff  liking 
Fredome  ail  solace  to  man  giffis 
He  levys  at  ess  that  frely  levys. 
A  noble  hart  may  haiff  nane  ess, 
Na  ellys  noeht  that  may  him  pless, 
Gyff  fredome  failyhe:  for  fre  liking 
Is  yharnyt  our  all  othir  thyng. 
Na  he  that  ay  hass  levyt  fre 
May  nocht  knaw  well  the  propyrte, 
The  anger  na  the  wretchyt  ilome 
That  is  cowplvt  to  foule  thyrldome. 
But  gyff  lie  had  assayit  it 
That  all  perquer  he  suld  it  wyt ; 
Anil  suld  think  fredome  mar  to  pryss 
Than  all  the  gold  in  warld  that  is. 

Book  I..  11.  335-240. 

No  less  remarkable  than  the  sudden  uprising  of  such  a 
poet  as  Chaucer,  and  one  may  even  say  of  Barbour,  is  the 
fact  that  within  their  century  there  appeared  no  writers  of 
either  poetry  or  prose  who  were  worthy  of  being  called  their 
followers,  and  that  for  nearly  200  years  after  the  death  of 
Chaucer  the  standard  of  literature  was  low.  For  this  there 

were  two  reasons  that  can  now  be  seen — perha]is  others  hid- 
den by  the  distance  of  time.  The  first  is  the  violent  re- 

pression of  all  free  thought  which  was  brought  about  by 
the  efforts  of  the  Church  to  crush  Lollardism  and  extin- 

guish the  very  embers  and  sparks  of  the  fire  kindled  by  the 
Wycliffites;  next  the  desolating  civil  War  of  the  Itoses, 
which  broke  out  in  1455,  and  afflicted  England  with  its  eon- 
sequences  for  quite  half  a  century,  although  the  war  itself 
lasted  but  thirty  years.  Of  the  anti-Wycliffite  writers  the 
most  eminent  was  Bishop  Pecocke,  who  had  some  vivacity 
of  style  if  no  strength  of  thought.  The  most  remarkable 
prose  book  of  the  latter  part  of  the  fifteenth  century  is  the 

Morte  d' Arthur  of  Sir  Thomas  Jlallory  (b.  about  1430),  com- 
piled and  translated  from  the  French  about  1470 — a  work 

which  in  its  animation,  ami  sometimes  its  simplicity  and 
tenderness  of  style,  does  something  to  n'elieve  the  literary 
barrenness  of  its  century.  Mallory's  language  is  remarkable for  its  freedom  from  Romanic  words,  to  which  fact  it  owes 
much  of  its  directness  and  its  strength. 

Caxton. — At  this  period  printing  was  introduced  into  Eng- 
land by  William  Caxton,  who  in  1474  printed  his  first  book, 

ii  History  of  T/vji/,  traiislnled  from  the  French.  Caxton  was 
a  translator  and  an  adapter  as  well  as  a  printer,  but  not 
even  his  wonderful  mechanical  art  had  at  first  much  influ- 

ence upon  either  literature  or  language.  Of  poets,  or  writers 
of  rhyming  verse,  in  this  period  we  have  Occleve  (about 
1370-1454)  and  Jjydgate  (alioiit  1370-1450),  whose  names 
only  need  be  mentioned  in  a  sketch  like  this. 

It  was  in  the  North  that  the  best  literary  work  was  done 
at  this  period,  although  Andrew  of  Wynloun,  a  clerical 
chronicler  in  verse  who  fiourisheil  about  the  beginning  of 
the  fifteenth  century,  is  little  more  than  a  rude  rhymester, 
the  value  of  whose  work  is  chiefly  historical.  But  James  I.  of 

Scotland,  in  his  King's  Qiniir,  shows  fancy,  fine  conceit,  and the  fruit  of  a  careful  study  of  Chancier,  whose  works  soon 
began  to  exercise  a  great  influence  iqion  poetical  litera- 

ture. Robert  Ilenryson  (or  Henderson)  not  only  studied 
and  imitated  him.  but  also  wrote  a  coutinuatioii  of  Truilus 

and  Creseide,  which  he  called  'I'lte  Testament  of  Fair  Cre- 
seide,  wliich  has  been  with  some  reason  deemed  not  unwor- 

thy of  being  printed  in  company  with  Chaucer's  poem.  Of all  the  extreme  Northern  English  poets,  Henryson  and 
James  I.  show  most  the  influence  of  the  Southern  language 
and  literature.  Henry.son,  who  lived  until  about  15(t0.  is 
the  author  of  other  poems  of  merit,  among  them  the  beauti- 

ful jiastoral  Bobin  and  3Iakeyne,  which  was  reprinted  in 
the  Percy  Collection.  A  poet  known  as  Henry  the  Minstrel, 
or  Blind  Harry,  composed  a  long  poem  of  which  the  life  of 
William  Wallace  was  the  theme.  It  is  a  genuine  strong 

piece  of  poetical  "  making."  quite  Homeric  in  a  rude  and 
humble  way,  and  full  of  hatred  of  "  the  Saxon  "  ;  Blind  Harry 
himself  being  probably  as  good  a  Saxon  or  "Anglo-Saxon  " 
as  there  was  to  be  found  south  of  the  Tweed.  After  this  pe- 

riod the  so-called  Scots  literature  shows  a  wider  divergence 
in  spirit  and  in  form  from  that  of  the  South,  or  of  Eng- 

land proper. 

MOUKRX  ENor.isn. 

More. — The  first  part  of  the  sixteenth  century  produced 

in  Sir  Thomas  More  (147^-1535),  King  Henry  Vlil.'s  second 
lord  chancellor,  the  first  English  prose-writer  of  merit  after 
Cliaiicer.  whose  prose  was.  like  his  poetry,  the  Viest  of  its  kind 
that  England  saw  for  more  than  a  century.  j\lore  was  a  man 
of  learning  for  his  time,  wise,  humorous,  penetrative,  and  of 

noble  impulse  and  purpose.  He  wrote  many  controvei-sial 
works  of  timely  interest,  and  in  Latin  his  famous  Utopia. 

Of  his  English 'writings  the  most  important  is  his  Life  and Beii/n  of  Edward  V.  (called  his  Life  of  Bichard  III.).  In 
this  his  narrative  power  and  his  characterization  of  the  per- 

sonages whom  he  sets  liefore  us  give  him  a  cons[iicuous  as 
well  as  an  early  place  in  the  true  historical  English  litera- 

ture. His  writings  were  produced  between  about  1515  and 
1535,  when  he  was  beheaded.  About  the  same  time  Sir 
Thomas  Elyot  (b.  before  1490 ;  d.  1546)  wrote  his  political 
work.  The  Oovernour. 

7'i/ndale. — It  was  theology,  however,  which  gave  new  life 
to  English  literature,  upon  which  William  Tyndale  and 
his  followers  conferred  a  benefit  only  interior  in  degree  to 

that  which  they  bestowed  upon  the  cause  of  freedom  of  con- 
science and  purity  of  religion.  Tyndale  (b.  about  1484; 

burnt  at  the  stake"l536)  made  the  first  translations  of  parts of  the  Bible  into  English  from  the  original  Hebrew  and 
Greek.  But  although  he  went  to  the  original  tongues,  he 
did  not  lay  aside  the  Wyclitlite  version,  but  on  the  contrary 
he  kiqit  it  in  mind,  if  not  before  his  eye,  and  seems  to  have 
endeavored  tr)  ]3reserve  its  ]ihraseology  as  far  as  was  consist- 

ent with  a  faithful  rendering  of  the  original  text  and  a 
necessary  conformity  to  the  general  speech  of  his  own  day. 

To  this  endeavor  is' due  the  continued  life  of  that  grand, 
strong,  simple  phraseology  which  English-speaking  men 

recognize  at  once  as  •'  the  language  of  the  Bible,"  and  which 
has  for  more  than  4.50  years  exercised  an  elevating  and  puri- 

fying influence  upon  the  English  language  and  literature, 

fynilale's  translation  is  the  most  important  literary  and  phil- 
ological fact  between  the  time  of  Chaucer  and  that  known 

as  the  Elizabethan  period.  Tyndale  was  also  a  voluminous 
writer  in  commentary  and  controversy,  and  a  stout  and  a 

successful  disputant  with  Sir  Thomas  More.  His  English, 
like  his  thought,  is  notably  vigorous,  manly,  and  clear,  and 
he  with  his  followers— among  whom  John  Frith  (b.  about 

1503),  a  Kentishman,  was  conspicuous — were  the  salt  of  Eng- 
lish literature  in  the  first  part  of  the  sixteenth  century. 

These  men  wrote  in  a  simpler,  homelier  style,  and  in  more 
nearly  unmixed  English  words,  than  any  writers  after  the 

Ijc'in'ning  of  the   third  quarter  of  their  century.     Arch- 
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bisliuji  Oaiiiiu'r  (1 489-1 55(i).  and  nntiibly  Bishop  Latimnr 
(1).  aliciut  1485;  d.  loSS),  wi'rc  ill  llicii'  scriiHiiis  and  coiiti-o- 
vci'siai  wi'itinf^s  .-iiinslU'S  (if  simple  English  as  well  a.s  of  f;os- 
jicl  trnlli.  Ijatinicr  iircaclii'd  lo  tliecoinnnm  pi-ople  in  tlinir 
daily  speech  ami  with  the  most  unstudied  homeliness  of  dic- 

tion and  illnsi  nil  ion.  About  tliis  time  (hen;  was  an  effort 

at  Enf;lisli  piirism.  Sir  Jolin  Cheke  (l.')14-.')7),  one  of  the 
few  (ireek  seliolars  in  England,  began  a  translation  of  the 

N(nv  'restanieni,  in  wliieh,  as  in  his  other  w'ritings,  he  was 
studious  to  ri'preseiit  Greek  words  by  Knglish  eqnivalonls, 
and  went  so  far  as  to  coin  sneli  words  as  fore-sheivvri  for 
prophi'ts,  liHiidmlern  for  eenturioiis,  and  aijdin-hirth  for  re- 
generation. 

Axrhnm. — ('heke's  friend  Roger  Ascham  (151.5-68)  wrote 
his  Tuxopliilus  less  to  teach  his  countxymen  how  to  draw 
the  bow,  which  they  had  drawn  pretty  well  at  Hastings, 
than  to  show  them  an  ex.-im|ilc>  of  a  ]inre,  idiomatic,  and 
elegant  English  style,  which  he  did  inosl  eirectnally.  In 
thi.s  i^llort  he  was  seconded  by  Thomas  Wilson  (d.  1581)  in 
his  Art.p.  of  Rhatoriche  (155^),  and  thirty  years  later  by 

George  Puttenham  in  his  Arte  of  Etiylixli  I'ofmj. 
The  Northern  poet,  Gawin  liouglas  (b.  aliout  1474).  de- 

serves a  passing  notice  for  his  translation  of  the  ̂ TSncid, 
said  to  be  the  first  version  of  that  classic  ]iublished  in  Brit- 

ain. Next  come  the  poets  and  prose-writers  who  were  to 

usher  in  the  brightest  perioil  of  the  world's  literature  since that  outburst  of  Greek  genius  which  took  place  in  the  age  of 
Pericles. 

Skelfon. — .Tolm  Skelton.  Lord  Surrey,  and  Sir  Thomas 
Wyat  (1508-42)  were  almost  contemporary  poets,  but  the 
first  was  singularly  unlike  the  last  two.  Skelton  (b.  about 
1460;  d.  1529)  was  the  more  learned,  and  in  ̂ is  day  had 
the  greater  reputation.  P'rasmus  having  styled  him  the  light 
and  ornament  of  English  letters.  But  Erasmus  doubtless 
had  in  mind  only  his  Latin  verses,  which  are  esteemed  by 
scholars  as  remarkably  pure;  for  anything  written  in  a 

"vulgar" — i.  e.  a  living — tongue  was  even  then  regarded  as 
much  unworthy  the  consideration  of  such  a  scholar  as  Eras- 

mus. Skelton's  English  poetry  is  fantastic,  extravagant, 
sometimes  so  incoherent  as  to  be  almost  incomprehensible, 
and  often  so  coarse  as  to  be  repulsive.  But  he  introduced 
liveliness  of  movement  and  freedom  of  versification,  much 
needed  in  English  poetical  literature,  and  with  all  his 
coarseness  he  was  not  without  brightness  of  fancy  and 
grace  of  expression.  His  Plntip  Sparrow,  a  poem  of  nearly 
1,400  lines,  has  many  passages  distinguished  in  these  re- 
spects. 

Wynf. — Sir  Thomas  Wyat,  a  traveler,  courtier,  satirist, 
and  writer  of  lyric  poetry,  was  born  in  1503.  He  and  Lord 
Surrey  (Henry  Howard,  b.  about  1516) — who  translated  part 
of  the  ̂ -Eneul.  introduced  blank  verse  into  English  poetry, 
and  first  wrote  English  sonnets — were  the  first  true  refiners 
of  modern  English  .style.  They  became  the  models  of  grace 
and  elegance  to  their  contemporaries  and  immediate  suc- 

cessors. They  died  within  a  short  time  of  each  other,  tlie 

former  in  1542,  the  latter,  on  the  block,  in  1547.  Wyat's 
poems  were  published  in  1557. 

Thomas  Tusser  (1527-80)  wrote  A  Hundred  Points  of  Onod 
Uusbandrie,  but  his  verses  have  value  only  as  bucolical  an- 

tiquities; George  Gascoigne,  a  dramatist,  satirist,  and  critic 
of  merit,  who  was  one  of  the  earliest  English  writers  of  blank 
verse  (d.  1577) ;  and  Thomas  Sackville,  Earl  of  Dorset  (1527- 
1608),  the  author  with  Thomas  Norton,  of  the  first  regular 
English  tragedy,  Gorbodiic,  or  Ferrex  and  Porrex,  which 
was  also  written  in  blank  verse.  But  more  than  a  passing 
notice  must  be  taken  of  Sir  Walter  Raleigh  (1552-1618), 
whose  bright  intellect,  daring  spirit,  and  checkered  life 
make  him  one  of  the  most  conspicuous  figures  in  English 

history  and  literature.  He  was  praised  by" Spenser,  and  his 
praise  added  to  Spenser's  glory.  His  poetry  is  remarkalile 
for  manly  simplicity  and  freshness  of  feeling,  mingled  with 
sententiousness;  his  political  writing  for  sagacity  and 
knowledge  of  mankiml;  and  his  History  of  the  World  is 
full  of  wisdom,  and  closes  with  one  of  the  grandest  passages 
in  English  prose. 

Sidney. — Somewhat  like  Raleigh  in  the  circumstances  of 
his  life,  although  not  in  the  character  of  his  mind,  was  Sir 
Phili))  Sidney  (1.554-86).  A  younger  scion  of  a  noble  fam- 

ily, he  too  was  a  soldier,  a  courtier,  a  scholar,  and  a  poet. 
According  to  all  accounts,  he  was  the  most  accomplished, 
the  most  admirable,  and  the  most  lovable  among  English 
gentlemen  of  his  day.  He  was  a  patron  of  literature  as  well 
as  a  man  of  lelters.  His  (daini  to  notice  as  an  author  in  the 

history  of  Knglisli   liteniliire  rests  upon  his  ylrcadi'a,  a  col- 

lect ioti  of  romantic  and  chivalric  tales  bound  together  with 
a  slender  thread  of  |ilan,  soinewhal-  extended  and  weari- 

some, but  full  of  graceful  and  animated  ]iassages;  some 
poems,  generally  cold  and  deceitful,  but  in  a  few  instances 
lofty  in  tone  and  lovely  in  imagery;  but  chiefly  upon  his 
Apoloyie  for  Poetry,  \\\K  earliest  cxam]ile  of  a'sihetic  criti- 

cism in  English  literature,  and  admirable  for  the  beauty  of 
its  style  and  the  soundness  of  its  critical  judgments,  few  of 
which  have  been  si-t  aside  or  superseded. 

Spenser. — Sidney  proliably  deserves  the  credit  of  having 
made  possible  the  ]>oetical  career  of  one  of  England's  great- 

est poets,  Eilmiind  Spenser.  Spenser,  born  about  1552, 

alter  having  written  The  Shepherd's  Calendar,  it  is  sup- 
posiMl  at  Penshurst,  the  seat  of  the  Sidneys,  where  his 
friend  Sir  Philip  took  him  to  reside  for  some  years,  re- 

ceiver! a  grant  of  ;!,000  acres  of  crown  land  in  Ireland, 
whither  he  went  and  where  he  wrote  the  first  three  books  of 
his  Fdirie  Queen,  when,  going  to  London  to  have  them 
printed,  Raleigh  pn^sented  him  to  Queen  Elizabeth,  who, 
in  consideration  of  his  poem,  gave  him,  in  addition  to  his 

lands,  a  pension  of  £'.50.  quite  equal  to  |l.500  now.  There 
and  then  he  wrote,  among  other  poems.  Mother  Hubbard's 
Tale.  Heturning  to  Ireland  in  1592  he  wrote  two  more 
books  and  two  cantos  of  a  third  of  his  great  poem ;  his 
series  of  eighty-eight  sonnets,  Amoretti,  celebrating  his 
courtship  (if  the  lady  whom  he  married;  his  Epithalamion 

on  his  marriage  ;  Colin  Clout's  Come  Home  Again.  Astro- 
phel.  and  other  poems.  He  returned  to  London  in  1.598, 
and  died  there  in  1599.  If  not  the  greatest  of  the  poets  of 
the  Elizabethan  period  (which  may  be  regarded  as  includ- 

ing the  half  century  from  1575  to  1625),  Spenser  was  second 
to  one  only,  and  he  was  t!ie  greatest  of  all  those  who  lived 

entirely  in  Elizabeth's  reign.  Among  all  English  poets  he 
has  but  two  superiors — Shakspeare  and  Jlilton — although  it 
is  only  in  the  elevation  of  his  aim  and  in  the  fine  and  lumi- 

nous flame  of  his  fancy  that  he  surpa.«ses  Chaucer.  Spenser 
is  the  most  purely  poetical  of  all  English  poets.  His  great 
work,  TIte  Fairie  Queen,  is  poetry,  and  nothing  else.  It  is 
not  dramatic,  or  theological,  or  satirical,  or,  strictly  speak- 

ing, narrative;  and  although  it  did  fashion  "the  twelve 
moral  Virtues,"  it  is  not  didactic  after  the  weary  fashion  of 
most  moral  poems.  It  is  allegorical,  but  its  peculiar  merit 
is  not  in  the  allegory ;  rather  is  the  allegory  somewhat  of  a 

hindrance  to  the  reader  w'ho  is  not  capable  of  setting  the  di- 
dactic purpose  of  the  poem  aside  dnd  enjoying  for  itself  the 

golden  wealth  of  its  rich  fancy.  The  language  employed 

was  somewhat  old-fashioned  for  Spenser's  own  day.  He 
used  words  that  were  not  then  familiar  household  words, 
and  forms  and  inflections  that  had  passed  away — for  in- 

stance, the  old  plural  in  en. 
Among  the  Elizabethan  writers  a  theologian  like  Richard 

Hooker  (about  15.53-1600)  must  at  least  be  mentioned.  His 
sagacity  and  the  logical  clearness  of  his  thought  gained  him 

the  title  of  "  the  judicious."  and  his  style  places  him  high 
among  the  masters  of  English  prose. 
Lyly.—ThQ  writings  of  John  Lyly  (about  1554-1606)  mark 

a  change  in  the  character  of  that  prose.  He  introduced  an 
almost  fantastical  style  of  writing.  He  affected  fine  phrases, 
and  wrote  for  courtiers  and  those  who  would  have  finer 
bread  than  is  made  of  wheat.  The  title.  The  Euphuist  (one 

who  speaks  well),  is  derived  from  his  principal  work,  Eu- 
phues  and  his  England,  which  had  much  influence,  and  even 
brought  about  a  style  of  speech  and  writing  called  euphuism. 
But  it  would  be  very  wrong  to  assume  tliat  this  work  is  a 
mass  of  fanciful  folly  in  affected  language.  The  book  is 
full  of  good  sense  and  knowledge  of  the  world.  He  also 
wrote  six  court  comedies,  which  have  little  genuine  dramatic 
interest,  but  which  are  very  elegant  and  highly  finished  pro- 

ductions of  their  kind. 

Fulke  Greville,  Lord  Brooke  (1554-1628),  "  friend  to  Sir 
Philip  Sidney,"  a  poet,  dramatist,  and  critical  writer,  whose 
style  is  cumbrous,  but  whose  thought  is  far-reaching  and 
weighty,  can  only  be  thus  mentioned. 

In  tiie  galaxy  of  poets  that  lighted  up  the  Elizabethan 
skv  even  a  merely  superficial  glance  distinguishes  William 
Warner  (b.  about  1558;  d.  1609).  Samuel  Daniel  (1.562-1619), 
Michael  Drayton  (1563-1681),  Bishop  Joseph  Hall  (1574- 
1656),  Joshua  .Svlvester  (1563-1618).  and  George  Chapman 

(1557-1684),  the'  fii'st  translator  of  the  whole  of  Homer's poems  into  English,  and  whose  version,  often  inexact  and 
rude,  has  an  occasional  sinewy  strength  and  pithiness  and  a 
felicity  of  phrase  which  his  more  polished  and  scholarly 
successors  liave  not  attained.  Chapman  was  also  a  drama- 

tist, but  his  dramatic  work,  although  always  indicative  of 
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poetic  ability,  was  loose  in  structure  and  in  stylo  confused 
and  lieadlong. 

Marlowe. — Next  comes  the  consideration  of  that  renuirl<- 
able  school  of  writers,  the  Elizabethan  dramatists  proper. 
At  this  period  the  theater  was  the  chief  intellectual  enter- 

tainment of  all  classes  and  conditions  of  luen,  from  tlie 
hiiihest  to  the  lowest.  It  tilled  the  place  now  occupied  by 
the  novel  and  the  newspaper.  Young  men  of  literary 
ability  wlio  found  themselves  in  need  of  money  in  London 
turned  to  the  stage  as  a  means  of  sujiplying  tlieir  nec'essi- 
ties.  Tlie  proprietors  of  the  theaters  Ivept  poets  in  their 
pay,  and  ordereil  plays  to  be  written  sometimes  by  one, 
sometimes  by  two,  and  sometimes  by  half  a  dozen  of  their 
retainers.  Conspicuous  among  these  dramatic  ailventurer.s 

was  Christopher  or  "  Kit "  Marlowe,  a  man  of  genius,  but 
of  genius  wild,  irregular,  ill-trained.  Botli  mind  and  man 
(if  a  man  may  be  sepiarated  from  his  mind)  laclied  moral 
balance.  The  tierce  extravagance  an<l  gilded  bombast 
of  his  style  can  hardly  be  overrated ;  but  from  this  turbid 
mass  flash  out  gleams  of  brightest  poetry.  His  character- 

ization is  often  so  strong  as  to  be  mere  caricature,  but  it 
!«  chariicterization ;  his  personages  have  individuality;  and 
he  first  introduced  the  modern  style  of  dramatic  writing. 
To  liim  also  is  due  the  introduction  of  free  and  flow- 

ing blank  verse  upon  the  stage.  His  principal  dramas 
are  Faustus,  Tamburlaine  the  Great,  and  Edward  II. 
Born  about  1564,  after  a  life  of  wretched  irregularity  he 
was  killed  in  a  brawl,  lo03.  Co-laborers  with  Marlowe  were 
George  Peele  (about  1552-98)  and  Robert  Greene  (about 
1500-93),  men  of  much  lighter  weight  and  smaller  caliber  ; 
the  former  an  agreeable  versifier  and  capable  of  tenderness ; 
the  latter  essentially  comic  in  the  bent  of  his  genius,  giving 
foretaste  both  of  the  high  and  the  low  comedy  of  after  years. 
With  these  men  there  was  a  crowd  of  others  who  have  left 
names,  and  even  works,  known  to  literary  antiquarians,  but 
long  ago  forgotten  in  literature  and  on  the  stage ;  but  from 
among  them  sprang  one  in  all  supreme — the  greatest  poet, 
the  greatest  dramatist,  the  brightest  intellect  of  recorded 
time. 

Shakspeare. — William  Shakspeare.  of  English  or"  Anglo- 

.Saxon  '■  blood  (b.  1564),  when  about  twenty-one  years  of  age went  to  London  as  an  adventurer ;  became  a  player  and  a 
playwright;  obtained  an  interest  in  the  company  which 
played  at  the  Blackf riars  and  the  Globe  theaters,  and  by  the 
plays  which  he  wrote  for  this  company — writing  them  as 
daily  labor,  just  as  a  Journalist  nowadays  writes  leading 
articles  and  criticisms — he  made  himself  "  the  greatest  name 
in  all  literature."  To  atfemjit  here  a  criticism  upon  Shaks- 
peare's  genius  would  be  futile.  Briefly,  it  may  be  said  that 
lie  owed  nothing  either  to  his  predecessors  or  to  his  contem- 

poraries, if  we  except  the  language  in  which  he  wi'ote  and 
the  form  of  his  dramas,  which  were  those  of  his  time.  He 

attempted  nothing  new ;  he  simply  was  new  himself — tlie 
most  original,  inexplicable,  and  hitherto  absolutely  unex- 

plained fact  in  the  history  of  literature.  He  seemed  to  know 

the  secrets  of  nature  and  of  man's  heart,  and  to  [lenetrate 
the  depths  of  wisdom  and  of  philosophy  by  intuition.  He 
was  a  creator  of  his  kind,  for  at  a  touch  of  his  pen  he  spoke 
men  and  women  into  an  existence  individual  and  immortal. 
His  style  can  hardly  be  described,  it  can  not  be  analyzed,  and 
it  has  never  been  imitated.  And  there  was  no  limit  to  the 

capacity  of  his  genius.  He  sounded  man's  nature  and  the 
range  of  human  thought  from  the  top  to  the  bottom  of  its 
compass.  The  grandest  and  the  profoundest  of  all  writers, 
he  was  at  the  same  time  not  only  the  most  delicate  and  the 
most  fanciful,  but  the  most  comic.  There  is  no  tragedy,  no 

philosophy,  no  pathos,  no  fancy,  no  humor  like  Shakspeare's 
tragedy,  Shakspeare's  philosophy,  Shakspeare's  pathos,  Shaks- 

peare's fancy,  and  Shakspeare's  humor.  All  is  said  that  can 
be  said  when  they  are  called  Shakspearian.  To  mention  (he 
titles  of  his  principal  dramas  is  quite  needless.  All  the  world 
knows  that  lltiinli't.  King  Lear,  Othello,  and  Jlacbet h  are  liis 
greatest  tragedies,  but  it  may  well  be  said  that  his  wisest 
play  is  one  never  played  now  and  too  little  read — Troilns 
and  Cressida.  He  wrote  at  first  in  conjunction  with  other 
playwrights,  after  the  manner  of  his  time,  but  his  facility  in 

eonqiosition  soon  freed  him  almost  altogether  from  "the trammels  of  collaboration,  and  nearly  all  the  great  comedies, 
histories,  and  tragedies  that  bear  his  name  are  of  his  own 
unaided  production.  His  sonnets  are  inferior  in  thought 
and  in  ex])ression  only  to  his  best  plays.  They  alone  would 
have  won  him  immortality.  His  most  inferior  works  are 
those  upon  which  he  labored  most  and  rested  the  only  liter- 

ary fame  he  coveted — his  poems  Venus  and   Adonis  and 

Lucrece.  He  attained  his  purpose  and  retired  to  Stratford 
in  the  prime  of  life,  a  prosperous  gentleman  ;  and  there  he 
died  in  1616,  entirely  n'ganiless  of  his  poetic  fame,  having 
no  predecessors  or  successors  exeei>t  in  the  order  of  time. 
None  of  his  contemporaries  were  like  him.  There  was  an 
?>lizal)ethan  period  of  poelry  and  of  the  drama,  but  no 
Sliakspearian  school  of  eitlier. 

Jonson. — Chief  among  Sliakspeare's  contemporaries  was 
his  friend  Ben  Jonson  (b.  about  15T;i ;  d.  l(i:!7).  who  for  some 
time  was  regarded  by  the  critical,  liut  never  by  the  public, 
as  his  superior.  But  gifted  as  Jonson  was,  the  difference  be- 

tween them  is  absolutely  immeasurable.  .Jonson's  best  comic 
work,  as  in  Erery  Man  in  his  Humor,  The  Alchemist,  and 
Bartholometv  Fair,  is  simply  a  humorous — and  yet  not  very 
lunncjrons — picture  of  what  passed  before  his  eyes — persons 
and  manners.  His  tragedy  is  an  unsuccessful  attempt  at 
the  imitation  of  classic  models.  In  some  of  his  tragedies, 
founded  on  classic  subjects — e.  g.  Sejanms — no  inconsiderable 
part  of  the  speeches  are  translations,  more  or  less  free,  from 
Latin  authors.  He  was  overlaid  with  his  learning.  He  was 
nevertheless  a  robust  thinker,  and  at  times  a  graceful  one. 
Some  of  his  minor  poems,  particularly  his  songs,  have  a  pe- 

culiar charm  which  makes  them  the  best  known  of  all  his 

works.  He  wrote  one  of  the  eai-liest  English  grammars,  and 
in  his  Timber  some  of  the  earliest  literary  criticism  in  the 
English  language. 

Beaumont  and  Fletcher. — Francis  Beaumont  (1584-1616) 
and  John  Fletcher  (15T9-1625),  wrote  together,  although 
there  are  many  plays  by  Fletcher  alone.  They  were  poets, 
wits,  and  dramatists,  but  not  of  a  very  high  order,  although 
of  the  high  imaginative  school.  Comedy  was  their  forte, 
and  they  first  brought  upon  the  English  stage  tlie  comedy 
of  intrigue.  Their  works  are  very  voluminous,  and  suffer 
from  a  diffusion  of  powers  by  no  means  exhaustless.  If 
they  had  written  less  they  would  have  written  better.  Their 

most  meritorious  works  are  The  3Iaid'.s  Tragedy.  The  Elder 
Brother,  Philasfer,  and  7'he  Faithful  Shejdierdess,  the  last 
of  which  was  written  by  Fletcher  alone,  who  had  more  fer- 

tility, more  constructive  power,  and  a  livelier  fancy  than 
Beaumont. 

Among  the  second-rate  men  of  this  period  whose  names 
only  can  be  mentioned  here  were  Philip  Massinger  (1584- 
1640),  who  had  tragic  powers,  but  wlio  was  destitute  of  fancy 
and  humor;  John  Ford  (1586-aboiit  1639),  whose  forte  was 
jiathos;  John  Webster  and  John  Marston  (b.  about  1575;  d. 
1684),  who  de.alt  in  the  tragedy  of  horrors;  Thomas  Dekker 
(b.  about  1570).  who  had  in  a  marked  degree  both  pathos 
and  humor,  but  whose  wrelclieil  life  gave  him  little  oppor- 

tunity to  finish  his  work  ;  Thomas  Middleton  (b.  about  1570, 
d.  1627),  a  man  of  pleasing  mediocrity;  and  Thomas  Hey- 
wood,  the  most  voluminous  of  them  all,  that  being  his  chief 
distinction.  James  Shirley  (1596-1666)  closes  the  array  of 
Elizabethan  dramatists,  and  is  the  link  between  the  times 
of  Elizabeth  and  James  and  those  of  Charles  and  the  Com- 
monwealth. 

Bacon. — Among  the  great  intellects  of  the  Elizabethan 
era  only  one  man — and  it  miglit  almost  be  said  liardly  he — 
is  nifire  conspicuous  than  Francis  Bacon  (1561-1626).  His 
misnomer  is  a  notable  recognition  of  his  greatness.  He  be- 

came Lord  High  Chancellor  and  a  peer,  his  title  being  Lord 
Verulam,  but  the  man  was  far  above  his  peerage,  and  is 
called  Lord  Bacon.  His  distinction  was  in  this,  that  he  was 
the  wisest  man  of  modern  times,  almost  the  wisest  of  the 
sons  of  men.  To  no  man  since  the  revival  of  learning  may 

the  term  "philosopher"  be  so  well  applied.  As  a  scientific 
investigator  he  has  had  nuuiy  superiors  ;  his  scheme  of  in- 

ductive philosophy  may  not  bo  original ;  but  if  he  had  not 
written  the  Novum  Orgcmuin  he  would  yet  have  taken  the 
stand  wdiich  he  has  held  for  two  centuries,  adown  which 
from  his  sun-like  mind  has  poured  a  tilaze  of  intellectual 
light;  for  he  had  the  grandeur  and  the  poise  and  the  far- 
reaching  power  which  make  a  central  luminary,  and  what- 

ever he  uttered  bore  the  stamp  of  his  supremacy.  To  Eng- 
lish literature,  strictly  speaking,  his  contributions  were  not 

large,  for  the  most  of  his  writings  were  in  Latin.  His  Es.iays, 
by  which  he  is  chiefly  known  to  general  readers,  were  written 
in  English,  and  they  alone  would  have  miide  his  name  im- 

mortal. Such  a  solid  body  of  clear,  compact  wisdom  was 
never  uttered  to  the  world  from  an  uninspired  source  before 
his  day  or  since.  They  show  in  every  i)age  the  largeness, 
the  breadth,  and  depth  of  his  great  intellect.  In  style  they 
are  models  of  concentration,  giving  results,  not  processes, 
and  yet  revealing  the  foundations  of  eternal  truth  upon 
which  their  judgments  stand.     It  is  worthy  of  remark  that 
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there  is  no  eviilenco  in  Ihe  writings  of  eitliHr  tliiit  be  and 
Slial<speare,  tlie  two  liriKlilesI  iMtelk'fts  of  modern  times, 
strictly  contemponiries  luid  liviiif;  in  llie  same  ]jlace,  knew 
of  eai-h  other's  existence  ;  tlie  n^ason  of  wliieh  straufjce  fact 
is  tliat  one  was  a  statesman  and  a  pliilosoplier,  tlie  otiier  a 
player  and  a  iilaywrifrht. 

iiufton. — In  the  reignof  James.  Robert  Burton  (1577-1640) 
r)niduced  tlie  A  nn/omi/  i)fM<'liiiicli(/ii/.ii  compound  of  eurious 
Icaniinf;,  nia<le  |iii|uant  liy  tlie  spice  of  splenetic  humor  and 
jocular  sneers  with  which  the  quoted  passafjes  are  seasoned 
to  bring  out  their  flavor.  It  is  so  filled  with  Latin  that  it  is 
hardly  an  English  book,  but  it  is  a  typical  specimen  of  a 
school  or  fashion  of  learned  writing  which  prevailed  about 
this  time;  and  notwithstanding  its  iiedantic  air  it  has  been, 
and  ever  will  be,  a  source  of  delight  and  a  quarry  of  sugges- 

tion to  a  large  class  of  highly  cultivated  reailers,  and  greatly 
so  to  those  who  themselves  are  writers.  The  names  of  Donne 

(1573-1631),  a  metaphysical  poet;  of  Sir  Thomas  Overburv 
(1581-1613),  the  author  of  The  Wife;  of  Richard  Sibbes 
(1577-1635),  a  Puritan  divine ;  of  .John  Ilalcs  (1584-1656),  a 
theologian  and  the  author  of  doldcii  lirmainen ;  and  of 
Williaui  Drummoud  of  llawthornden  (158.5-1649),  a  Scotch 
poet  of  merit  and  a  historian  of  Scotland — must  be  men- 

tioned in  an  attempt  to  give  a  view  of  English  literature 
at  this  period. 

A  notalily  important  fact  in  regard  to  the  Elizabethan  era 
in  literature  is  that  the  English  language,  which  was  fully 
formed  at  the  beginning  of  tlie  sixteenth  century,  was  used 
in  that  era  with  a  freedom  from  formal  restraint  that  since 
then  has  been  unknown.  The  parts  of  speech  changeil 
places  at  the  will  of  the  writer.  Not  only  were  adverbs 
used  as  adjectives,  and  adjectives  as  adverlis,  but  adverbs 
as  nouns,  and  not  only  nouns,  but  even  pronouns  were  used 
as  verbs.  A  like  freedom  reigned  as  to  other  parts  of 
speech  and  in  the  construction  of  the  sentence.  Thus  was 
born,  in  full  strength  and  activity,  the  genius  of  the  Eng- 

lish language,  which  is  that  the  nature  and  quality  of  a 
word  depend  not  upon  its  form,  but  upon  its  place  in  the 
sentence  and  its  logical  relation  to  other  words.  Thus 
the  English  of  the  Elizabethan  period  was  more  truly  and 
absolutely  English  than  that  of  any  period  before  or  since. 
Tills  freedom  prevailed  most  remarkably  in  the  writings  of 
the  poets  and  the  dramatists  of  the  period,  and  chiefest  of 
all  the  latter.  But  it  pervaded  all  writing  and  all  speech. 
That  it  was  prevented  from  degenerating  into  chaotic  li- 

cense is  probably  due  in  a  large  measure  to  the  preparation 

and  diffusion  of  the  revised  or  King  James's  translation  of 
the  Bible,  which  was  published  in  1611. 

Khig  James's  'Translation  of  the  Bible. — In  this  transla- 
tion, made  with  extremest  care  and  the  interchanged  la- 

bor of  forty-seven  of  the  most  competent  scholars  in  Eng- 
land, the  language  of  the  previous  versions  was  not  only 

kept  in  view,  but  retained  whenever  it  was  consistent  with 
the  original,  and  sufficiently  modern  to  be  comprehensible 
without  losing  tlie  dignity  which  pertains  to  antii|uity.  or 
taking  on  the  strangeness  wdiich  goes  with  novelty.  Tlie 
translators  touched  the  sacred  old  structure  with  reverent 
hands,  and  while  they  renovated  and  strengthened  it  they 
did  not  whitewash  the  mellow  tints  of  time  with  glaring 
newness.  This  liook  was  at  once  published  abroad  through- 

out England,  and  since  that  time  it  has  been  jirinted  and 
reprinted  and  scattered,  and  read  daily  by  people  of  English 

race  as  no  other  book  was  ever  read  by'  any  other  people. Its  influence  upon  English  literature  has  been  as  great  as 
upon  the  morality  of  English  life.  It  has  been  the  treasure- 
house  and  the  stronghold  of  the  English  language.  It  con- 

tains the  best,  the  ])urest,  the  manliest,  and  the  sweetest 
English  that  was  ever  written.  Its  narrative  style  is  be- 

yond that  of  all  other  writing  in  its  own  or  in  other  tongues 
for  siniplicity,  for  clearness,  and  for  strength.  No  exhorta- 

tion is  like  its  exhortation,  and  no  other  counsel  comes 
clothed  in  such  im|)ressive  dignity  of  jihrase.  In  it  the 
rich  ami  glowing  diction  of  its  Oriental  original  is  pre- 

served, and  yet  tempered  with  something  of  the  cool  direct- 
ness, the  lionesty,  and  the  homely  freshness  of  the  Anglo- 

Saxon  nature.  Its  influence  upon  the  English  language 
has  l)een  the  most  pervading  and  the  most  wholesomely 
conservative  that  was  ever  exercised  by  a  single  force.  Its 
authority  has  surpassed  that  of  any  possible  aoa<lemy. 

After  the  death  of  Bacon  and  of  .James  I.  a  few  names  of 
note  at  t  rat^t  attent  ion  before  the  period  of  the  Conimonwealt  li 
is  reached  :  George  Wither  (1588-1667),  a  poet  chiefly  sacred, 
nervous  in  style,  and  remarkable  for  liis  simple,  clear  Eng- 

lish ;   Thomas  Ilohlies  (1.588-1679),  who  wrote  upon  social 

and  moral  subjects  and  translated  Homer  into  halting  vcr.se 
— a  strong,  clear,  but  not  always  logical  thinker,  and  the 
lirst  English  master  of  regularity  and  symmetry  of  .style; 
Thomas  Carew  (d.  about  163!)),  a  lender  and  graceful  writer 
of  light  amatory  verse,  which,  based  ujion  French  models, 
hits  the  merit  of  character;  Robert  Ilerrick  (1591-1674), 
who,  writing  both  sacred  and  amatory  verse,  is  known 
chiefly  by  the  latter,  in  whicli  he  clothes  liis  ex(piisile  con- 

ceits in  a  rich  style:  Isaac  Walton  (1593-1683).  a  meek  and 
pious  angler,  who  wrote  The  Complele  Angler  unA  the  lives 
of  Donne.  Hooker,  and  other  divines,  and  whose  love  of 
nature  and  simple  [ledcstrianism  of  life  and  style  win  him 
admirers  generation  after  general  ion  ;  (ieorge  Herbert  (159;^ 
1633),  whose  collection  of  short  poems  called  The  Temple 
had  an  amazing  popular  favor,  20.000  copies  having  been 
.sold,  acconling  to  his  biographer  Walton,  in  a  few  years. 
Herbert  belongs  to  the  metaphysical  school  of  Donne.  His 
thoughts  are  ahnost  a  continued  succession  of  quaint  con- 

ceits and  are  steeped  in  ceclesiasticism ;  but  they  are  per- 
vaded with  the  s|>irit  of  true  piety  and  uttered  in  English 

notably  simple  and  manly. 

M'ailer. —  To  the  time  of  the  Commonwealth  and  the  Res- 
toration belongs  Edmund  Waller,  who  was  born  in  1605,  and 

who  devoted  himself  to  politics  and  to  literature.  His 
verse  unites  grace  and  dignity,  altliough  he  is  sometimes 
tempted  into  extravagance.  His  lines  On  a  Girdle  express 
one  of  the  most  exquisite  amatory  fancies  in  love-hterature. 
lie  had  a  charming  fancy,  but  little  imagination.  Contem- 

porary with  him  were  Thomas  Rando!]>h  (1605-34).  whose 
poems  are  tame,  but  in  wlio.se  plays  there  linger  echoes  of  the 
Elizabethan  grandeur  and  freedom  ;  Sir  William  Davenant, 

|ilaywrigljt  and  poet-laureate,  but  a  poor  creature ;  Sir  John 
.Suckling  (1609^2),  a  dainty  poet  and  an  amorous;  and  the 
gallant  Richard  Lovelace  (li.  1618  ;  d.  1658),  whose  songs  give 
the  soul  of  chivalry  and  true  love  voice. 

Milton. — .411  the  poets  of  this  period  were  eclipsed  by  the 
grand  and  luminous  shadow  of  John  Milton  (1608-74).  His 
prose  works,  chiefly  controversial,  and  chiefly  inspired  by 
the  great  civil  war,  need  not  be  noticed,  except  by  name. 
Their  value  was  chiefly  for  their  time,  and  neither  in  them 
nor  in  any  other  of  his  prose  works  did  his  genius  sliow,  ex- 

cept fitfully,  its  peculiar  power.  Indeed,  his  prose,  although 
strong  in  thought,  is  in  style  involved,  cumbrous,  and  awk- 

ward. Of  these  the  ablest  are  Eikonoklastes,  A  Defence  of 
the  People  of  England,  Tetrachordon.  The  Doctrine  and 
Discipline  of  Divorce.  TIte  Tenure  of  Kings  and  3Iagis- 
trates.  A  Tractate  of  Education,  and  Areopagitica,  a  Plea 
for  the  Liberty  of  Unlicensed  Printing.  But  it  is  as  a 

poet  that  Milton  lives  in  the  world's  memory,  and  of  mod- 
ern epic  poets  he  is  incomparably  the  greatest.  His  earlier 

and  minor  works  have  a  serene  and  lofty  grace  of  expres- 
sion, united  with  a  sustained  power,  that  preludes  the  com- 
ing epos.  But  their  merits,  great  as  they  are,  are  less 

imaginative  than  fanciful,  although  the  fancy  is  of  the  very 

highest  order.  L' Allegro  shows  that  he  could  even  be  Jilay- ful.  His  sonnets  have  been  much  [iraised,  particularly  since 
Wordsworth  said  of  him  that  in  his  hand  the  sonnet  "  be- 

came a  trumpet."  His  powers  were  better  displayed  in  his 
great  epic  poem.  Paradise  Lost,  which  has  the  singular  ad- 

vantage of  the  grandest  theme,  the  theme  most  interesting 
to  all  Christendom,  and  the  most  suggestive  of  sublime 
thought,  that  could  have  been  chosen.  The  style  of  the 
Paradise  Lost  in  its  finest  and  most  characteristic  passages 
has  an  almost  indescribalile  grandeur  and  strength.  Its  lines 
are  adorned  with  a  wealth  of  illustration  compelled  from  all 
literature  and  all  history,  sacred  and  profane ;  and  its  au- 

thor marches  along  his  royal  road  of  verse  like  some  great 
conqueror  whose  triumph  is  made  splendid  with  the  spoils 
of  suliject  peoples.  But  these  are  the  mere  tokens  and  dec- 

orations of  his  own  power.  His  thought  and  his  purpose  ai-e 
always  supreme.  In  the  Paradise  Lost  ami  the  Paradise 
Regained  the  poet  worked  out  to  the  utmost  bound  of  po.s- 
sibility  mere  hints  in  the  sacred  writings  of  the  Hebrews  and 
the  Christians,  and  thus  became  the  originator  of  many  of 
the  popular  views  of  theology  since  his  day.  Milton  is  not, 

properly  speaking,  an  Engtish  poet,  or  an  English  prose- 
writer.  "  His  style  and  the  very  character  of  his  thouglit  are 
eminently  un-English.  His  sjiirit  is  Hebraic,  his  form  that 
of  Latin  and  Greek  models.  His  last  work,  and  one  of  his 

greatest.  Samson  Agonistes.  is  remai'kable  in  this  respect. 
In  its  form  it  is  moileled  U]ion  ̂ -Eschylus  :  its  spirit  is  caught 
from  Joshua,  from  Ezekiel,  and  from  Isaiah.  In  one  re- 

markable respect  Milton  is  eminently  un-English  :  he  is  en- 
tirely without  humor,  that  iieculiarly  English,  or  at  least 
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Teutonic,  quiility  of  mind  wliich  manifests  itself  in  some  de- 
gree in  almost  every  other  emiuciit  writer  of  llitit  rnee.  Mil- 
ton, celebrated  as  a  controversial  writer  and  a  sclnJ.'ir  al- 

most from  his  youth,  did  not  aeliieve  I'ame  as  a  |ioet  diir- 
iri}?  his  life-time.  The  I'lirailisi'  Lout  was  not  apprceiated 
highly,  not  to  say  at  its  full  worth,  until  after  a  series  of 
criticisms  by  Addison  in  the  Spectator,  and  Comus  and  his 
other  minor  poems  were  first  brought  into  general  notice  by 
Pope  and  Warbiu'ton.  Milton,  great  as  he  was,  does  not 
stand  in  the  front  rank  of  poets — that  is  occupied  by  but 
three  men.  Homer,  Dante,  and  Shaksiieare — but  first  in  the 
second  rank  without  a  doubt  is  the  author  of  the  Pamdist 
Lost. 

Cowley. — Abraham  Cowley  (1618-67)  was  a  contemporary 
of  Milton  of  whom  great  things  were  thought  during  his 
lifetime  and  long  afterward.  Cowley  produced  no  work  of 
large  design,  but  made  translations  and  wrote  Pindaric 
Odes,  The  Mistress,  a  collection  of  amatory  verse,  Davideis, 
elegies,  and  the  like.  He  belonged  to  the  metaphysical 
school  of  Donne,  of  whom  he  was  a  weak  imitator.  His 

cold  conceits  and  extravagant  fancies  are  passing  into  de- 
served oblivion.  Sir  John  Denham  (1615-69)  was  his  su- 
perior in  every  natural  gift,  and  wrote  in  a  much  higher 

school,  philoso]ihical  but  cold.  His  Cooper's  Hill,  his  best work,  will  always  conunand  admiration  for  its  nervous 
thought  and  fine  imagery.  It  contains  the  fine  apostrojilie 
to  the  Thames : 

Oh,  could  I  flow  like  thee,  and  make  thy  stream 
My  great  example,  as  it  is  my  theme — 
Though  deep,  yet  clear  ;  tliough  gentle,  yet  not  dull ; 

Strong  without  rage ;  without  o'erflowing,  full ; 
which  is  perhaps  the  most-to-be-admired  example  of  that 
mosaic  verse  which  was  so  much  in  vogue  in  the  early  part 
of  the  next  century. 

Of  the  prose-writers  of  the  period  of  the  Commonwealtli, 
the  most  conspioncnis  and  characteristic  are  Sir  Tlionias 
Browne  (160.5-S2).  Thomas  Fuller  (1608-61),  .Teremv  Tavlor 
(1613-67),  the  Earl  of  Clarendon  (1609-74),  and  Rielianl  Bax- 

ter (161.5-91).  Browne  wrote  Religio  Medici.  Pseudodo.ria 
P/jidemica,  or  a  Treatise  on  Vulgar  Errors,  Iliidriolapliia, 
or  a  Treatise  on  Uni-lmrial.  and  2%e  Cfarden  of  Cyrus. 
But  notwithstanding  the  nature  of  these  subjects  and  the 
fact  that  he  was  a  physician,  the  interest  of  his  writings 
does  not  consist  in  any  contribution  that  he  makes  to  morals, 
to  science,  or  to  the  history  of  art.  Their  charm  is  only  in 
the  strange,  fantastic  thoughts  which  he  weaves  around  his 
subjects  in  language  which  would  have  won  him  the  applause 
of  John  Lyly,  the  Euphuist.  His  vocabulary  is  so  Roman- 

ized that  it  is  hardly  English. 
■Jeremii  Taylor. — .Jeremy  Taylor  was  a  cavalier  clergyman 

who  became  Bishop  of  Down  and  Connor,  and  has  been 
called  the  Shakspeare  and  the  Spenser  of  English  prose. 
The  latter  comparison  is  the  better.  His  style  is  like  a 
rich  tapestry  full  of  glowing  color  and  striking  figures,  that 
would  be  startling  but  for  their  beauty  and  their  harmoni- 

ous succession.  Through  the  splendor  of  his  fancy  there 
runs  a  vein  of  sweet  and  tender  yet  glowing  piety.  His 
llolij  Liring  and  Hohi  Ih/ing  beget,  even  in  this  faithless 
day,  a  religious  fervor  in  the  reader.  He  has  the  honor- 

able dist;inction  of  being  the  first  earnest  advocate  of  com- 
plete and  absolute  religious  toleration,  his  argument  for 

which  is  set  forth  in  Theologia  Eclectica,  a  Piscourse  of  the 
Liberty  of  Prophesying.  Puller  exhibited  in  the  highest, 
most  typical  form  the  witty  divine — a  character  assumed  by 
many  of  the  clergymen  of  his  period.  He  has  the  credit  of 
being  one  of  the  wittiest,  although  not  one  of  the  most 
humorous,  of  English  writers.  His  principal  works  are  Tlie 
Jldlij  and  Profane  State,  History  of  the  floly  117/ r,  and  The 
Worthies  of  England.  Clarendon  was  the  first  of  the 
regular  historians.  His  History  of  the  Rehellion  and  Cii'il 
Wars  is  valuable  chiefly  because  he  was  a  witness  of  the 
facts  which  he  relates  with  his  judgment  of  the  actors.  His 
style  is  poor,  often  curaln-ous,  and  often  incorrect.  Baxter 
was  also  a  typical  man.  He  was  almost  a  perfect  example  of  a 
clergyman  who  was  a  purely  religious  writer,  rather  than 
ecclesiastical  or  even  theological.  Fervor  is  his  chief  char- 

acteristic. His  style  is  pure,  and  for  its  purpose  it  can 
hardly  be,  and  never  has  been,  surpassed.  He  wrote  much, 
liut  is  now  cliicfly  known  as  the  author  of  the  Saint's  Erer- 
lasting  liest  aiid'the  Call  to  the  Unconverted. 

Bnnyan. — Above  all  the  prose-writers  of  this  period,  and 
high  among  those  of  any  country  of  any  time,  rises  the 
mighty  figure  of  the  Puritan  tinker  of  Elstow,  John  Bunyan 
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(1638-88).  The  Pilgrim's  1'rogre.ts,  the  book  which  has  won 
its  author  a  fame  that  like  an  I'^nglish  oak  strengthens  and 
broadens  with  the  lapse  of  centuries,  is  an  allegory  purely  re- 

ligious in  its  original  pur]iosc:  and  of  all  allegorii'S  ever 
written  it  is  the  one  whi<'h  most,  cnectually  attained  its  end. 
1 1  is  a  work  of  fiction,  a  tale  of  human  experience  and  of  human 

passion,  a  story  of  ti'ial,  of  struggle,  of  sorrow,  and  of  trium])li. 
Thus  considered,  it  is  matchless;  in  all  literature  tliere  is 

nothing  like  it.  The  .secret  of  its  influence  is  Bunyan 's 
nuirvelous  union  of  dramatic  insight  •■ind  dramatic  power 
with  a  vivid  and  fiery  imagination,  beside  wliich  the  imag- 

ination of  all  other  prose-writers  is  pale  and  feebly  imitative. 
Moreover,  the  style  of  The  Pilgrim's  Progress — not  always 
correct,  according  to  the  hiws  of  pedants  and  grammarians 
^shows  a  mastery  of  English  in  which  its  writer  has  no 
rival.  It  is  an  unconscious  mastery,  and  it  unites  in  abso- 

lute perfection,  strength  and  delicacy.  Of  no  book  except 

the  Bible,  and  perhaps  Shakspeare's  plays,  have  so  many 
copies  been  printed  ;  and  of  no  book  without  exception  have 
so  many  copies  been  I'ead  through  anil  through  again.  It 
has  been  translated  into  nearly  all  the  languages  of  the 
world  ;  and  of  all  peoples  above  the  level  of  barbarism  it  has 
taken  a  mighty  hold.  Bunyan  wrote  another  allegory  of 
almost  equal  ])ower.  The  Holy  War;  and  his  other  works 
show  his  peculiar  vigor  of  thought  and  of  style. 

To  the  period  of  the  Commonwealth  is  assigned  the  ap- 
pearance of  the  newspaper,  which  was  to  have  such  an  influ- 

ence upon  society  and  upon  literature.  News-letters,  as  they 
were  called,  had  been  published  earlier  in  the  century,  the 
oldest  known  being  News  Out  of  Holland,  published  in 
1619;  but  it  was  not  until  the  exciting  times  of  the  Long 
Parliament  that  the  genuine  newspaper  was  demanded  by 
the  eagerness  of  the  public  for  information  as  to  what  was 
talcing  place  from  day  to  day.  Published  at  first  once  a 
week,  newspapers  at  last  came  to  be  published  every  other 

day. 

Butler. — The  political,  religious,  and  social  influences 
wliich  were  dominant  during  the  Connnonwealth  were  of 
an  ascetic  character,  and  tended  to  the  repression  of  the 
lighter  forms  of  literature.  For  several  years  the  theaters 
were  closed,  the  drama  was  crashed,  and  lyric  poetry  lan- 

guished. Upon  the  Restoration  the  repressed  forces  of 
society  burst  forth,  and  with  the  extravagance  of  reaction 
ran  riot  in  high  carnival.  One  of  the  earliest  of  the  en- 

during fruits  of  the  rank  new  growth  was  Hiidihras,  a 
satirical  poem  by  Samuel  Butler  (1612-80).  The  germ  of 
this  highly  witty  and  humorous  although  coar.se  perform- 

ance was  in  Don  Quixote.  In  Butler's  poem  the  hero  is  a Puritan  knight  in  whom  selfishness  and  hypocrisy  take  the 

place  of  the  crazy  chivah'y  and  extravagant  gallantry  of  the 
Knight  of  the  Rueful  Countenance.  He,  too,  has  a  squire 
who  greatly  aids  the  dramatic  movement  of  the  composition. 
Hudibras  was  of  course  unfair  to  the  Puritans,  but  it  is 
choke  full  of  knowledge  of  human  nature,  which  is  ventilated 
in  witty  expressions  that  succeed  each  other  so  rapidly  and 
so  sharply  that  it  is  like  the  letting  off  of  a  pack  of  fire- 

crackers. Not  only  Puritanism,  but  astrology,  one  of  the 
weaknesses  of  the  age,  suffers  dreadful  exposure  under  the 

author's  remorseless  knife.  Butler  was  the  first  English 
])oet  to  make  free  use  of  double  rhymes,  upon  the  ridiculous 
effect  of  which  many  of  his  fine  points  depend.  The  coup- let 

Compound  for  sins  they  are  inclined  to 
By  damning  those  they  have  no  mind  to, 

is  a  characteristic  specimen  of  the  gnomic  portions  of  this 

immortal  /««  d'esprit. 
The  dramatists  of  a  period  to  which  the  court  of  Charles 

II.  gave  the  tone  were,  as  might  be  expected,  not  only  free 
and  gay,  but  licentious  to  the  last  degree.  They  reveled 
in  the  violation  of  external  decency,  and  the  nature  of  their 

plots  was  such  that  it  would  seem'as  if  they  weje  intended to  illustrate  the  life  of  their  royal  master.  All  that  they 
sought  to  present  on  the  stage  was  amorous  intrigue  and 
wit;  and  it  must  be  admitted  that  in  both  points  they  suc- 

ceeded to  admiration.  Of  the  minor  poets  and  wits  of  this 
period  brief  mention  only  can  be  made  of  Charles  Cotton 
(1630-87),  who,  besides  his  indecent  verse,  wrote  the  second 
part  of  the  Compleat  Angler  and  translated  Montaigne  into 
sound  and  nervous  English ;  Sir  George  Etherege  (about 
1636-91),  who  wrote  three  plays,  the  best  of  which  is  The 
Man  of  Mode,  and  who  is  the  father  of  the  modern  comedy 
of  intrigue;  Sir  Charles  Sedley  (1639-1701).  a  writer  of 
exquisite  wit  and  no  less  charming  style ;  Wycherley  (about 



130 Exr.LTsrr  ijtkrature 

1040-1715);  andtlif  Karl  of  Rochcslor  (1647-80),  the  most 
indeuLMit  and  pi'rhaps  the  most  jiiftcil  of  tliem  all,  and 
the  author  of  the  host  epi^inirii  (writti^ii  on  the  hod-ehainber 
door  of  Charles  il.)  in  I  lie  laof^iuif^e: 

Here  lies  our  sovereign  lord  tlie  king. 
Whose  word  no  man  relies  on  ; 

He  never  says  a  foolish  (liing. 
And  never  does  a  wise  one. 

l)f>/(Ip)i. — The  chief  poet  of  this  period  was  John  Dryden, 

the  son  of  a  Puritan  gentleman  of  N'orthaniptunshire.  He 
was  liorn  in  1(5;!1  iind  died  in  1700.  He  li<'gan  to  write  as 
early  .-is  IWil.  but  his  most  active  period  l)egaii  in  1002.  Dry- 

den liegan  his  poetical  career  in  the  school  of  Uonne  and  Cow- 
ley, and  in  the  e.Ktravagant  idjsurdily  of  his  conceits  he  out- 

Heroded  Herod.  Whoever  wishes  to  learn  what  conceit  is 

in  poetry  may  best  learn  by  studying  it  in  the  form  of  mon- 

strous and  loathsome  caricature  in  Dryden's  Jyinai  on  llie 
Di-itfh  of  Lord  Iliinfim/'i.  Hut  there  was  other  stuff  than 
this  in  the  man,  who  merely  liegan  as  mo.st  young  geniuses 
do,  whether  in  literature,  in  nmsic,  or  in  painting,  by  indlat- 
ing  some  one  of  their  predecessors.  Dryden.  however,  was 
nearly  forty  years  old  before  he  showed  his  power,  which  is 
that  of  an  imi)etuous  flow  of  versification,  eiidiodying  cogent 
argument,  stinging  satire,  or  graphic  portraiture.  Of  |jas- 
.sion,  of  tenderness,  and  of  pathos  he  showed  none  in  his 
poetry,  having,  it  would  seem,  none  in  his  nature.  He  is 
fierce,  but  never  warm,  impetuous,  Init  never  earnest.  He 
shows  great  strength,  but  nr>t  the  greatest,  which  always  car- 

ries with  it  a  delicacy  Of  touch  to  which  weakness  can  never 
attain.  His  sentiments  are  never  of  the  highest  or  the  purest 
kind.  He  lielongs  to  the  race  of  time-servers  and  nien- 
pleasers.  But  his  satiri<'al  power  is  almost  equal  to  Juve- 

nal's, and  his  poi't raits  of  his  contemporaries — as,  for  instance, 
in  Absalom  and  Ar/tifophe!,  the  best  of  his  more  impor- 

tant works — are  grand  historic  caricatures,  heroic  in  scale 

and  in  spirit.  His  best  lyric  composition,  Alexander's 
Feaiit.  was  once  thought  the  finest  thing  of  the  kind  in 
English  literature,  but  time  has  been  gradually,  and  surely 
and  justly,  diminishing  its  reputation.  He  wrote  thirty 
plays,  botii  comedies  and  tragedies.  They  have  little  poetic 
merit  and  no  I'cal  dramatic  power.  They  wen>,  however, 
written  as  many  of  tlie  best  works  in  literature  were 
written,  merely  for  the  money  they  would  bring.  But  in 
the  prefaces  to  some  of  these  pla\s  Dryden  stepped  upon 
the  field  of  dramatic  criticism,  of  which  he  showed  him- 

self a  master.  They  are  the  earliest  work  of  the  kind  in 
the  language,  and  they  remain  among  the  very  best.  Dry- 

den was  not  a  great  poet,  but  he  seems  like  a  great  poet  in 
arrested  development.  The  perpetuity  of  his  fame  is  due 
to  the  splendor  of  his  style  and  the  vigorous  freedom  of  his 
versification.  He  was  in  these  respects,  and  by  his  power 
of  crowding  an  epigram  into  a  couplet  or  touching  off  a 
I)ortrait  in  a  quatrain,  the  introducer  of  a  new  school  in 
poetry,  which  prevailed  during  the  early  part  of  the  century 
succeeding  his  death. 

The  latter  part  of  the  seventeenth  century  was  adorned 
by  several  prose-writers  of  eminence  other  than  those  al- 

ready mentioned:  Ralph  Cudworth  (1617-88),  Andrew  Mar- 
vell — also  distinguished  as  a  poet  (1621-78),  Algernon  Svd- 
nev  (1632-83),  Sir  William  Temple  (1628-98),  Isaac  Barrow 
(16::50-77),  John  Tillotson  (1630-94),  Robert  South  (1633- 
1710),  and  Gilbert  Burnet  (1643-1715);  as  to  whom,  how- 

ever, there  is  room  enough  only  for  their  names. 
Locke. — One  man  of  this  period,  John  Locke  (1632-1704), 

demands  particular  attention  as  being  an  original  thinker 

and  one  of  the  most  ennnent  of  England's  philosopliical  writ- 
ei's.  Locke  is  indeed  the  fatlier  of  political  and  social  ideas 
which  since  his  time  have  shaped  the  political  and  the  social 
development  of  the  English  race  in  Great  Britain  and  Amer- 

ica. In  his  Conniderationx  of  f/ie  Consequences  of  Lowering 
the  Interest  .find  Ruisini/  f/ie  Value  of  Monei/  he  first  taught 
the  political  and  commercial  necessity  of  absolute  good  faith 
on  the  part  of  goverrunent  as  the  creator  of  the  legal  repre- 

sentative of  value  anil  the  medium  of  exchange  of  commod- 
ities, and  that  the  issue  of  a  depreciated  currency  was  a 

bi-each  of  good  faith.  In  his  Letter  concerniny  Toleration 
he  not  oidy  nobly  sustains  tlie  arguments  of  Milton  and 
Jeremy  Taylor  on  the  same  subject,  but  he  broaches  the 
theory  now  established  and  acted  upon,  that  the  function  of 
government  is  to  make  secure  tlie  i>ersonal  liberty  and  the 
civil  interests  of  the  individual,  and  that  when  it  attempts 

to  do  more  it  oversteps  its  [iroper  limits.  His  l^realises  on 
Civil  Oovernment  develop  and  enforce  this  important  politi- 

cal theory,  ri'sting  it  chiefly  on  an  implied  contract  between 
the  governing  powi^r  and  tlie  governed.  His  Thoufihts  nm- 
cernini/  Eiliication  have  contrfilled,  and  wisidy  controlled, 
the  action  of  the  English  pcoph-s  almost  until  Ihe  present 
lime,  although  the  cold  austerity  of  his  views  lias  been  mod- 

ified by  a  warmer  infusion  of  parental  feeling.  IJut  it  is  hi& 
JCssaij  conccrninjj  llnnian  Understaiidinji  which  has  given 
him  his  most  enduring  fame  and  power,  in  that  he  was  the 
first  to  popularize  the  study  of  mental  philosojihy,  and  to 
turn  tlKMiiimrs  eye  of  the  whole  world  inward  upon  itself. 
To  John  Jjoc-ke  more  than  to  any  other  writer  is  owing  the 
introspective  character  of  the  literature,  even  the  imagina^ 
live  and  ficlilious  literature,  of  the  niueteenth  century.  Of 
Locke  it  was  admirably  said  by  JIackintosh  t  hat "  his  writings 
have  diffused  throughout  tlic  world  the  love  of  civil  liberty, 
the  siiirit  of  toleration  in  religious dilfereiices,  the  disposition 
to  reject  whatever  is  ob.scure,  fantastical,  or  hypothetical  in 
speculation,  to  reduce  verbal  disputes  to  their  proper  value, 
to  abandon  problems  which  admit  of  no  solution,  to  distrust 
whatever  can  not  be  clearly  expressed,  to  render  theory  the 
simjile  explanation  of  facts,  and  to  prefer  those  studies  which 

most  directly  contribute  to  human  liap|piness."  His  style  has 
the  fault  of  being  in  spirit  unimaginative  and  in  form  too 
diffuse  and  vague. 

Netvton. — Contemporary  with  Locke  were  two  distin- 
guished men  of  science,  one  of  them  very  eminent — Robert 

Hooke  and  Sir  Isaac  New^ton.  Hooke  (1635-1703)  was  an 
investigator  and  an  inventor,  but  chiefly  a  critic  and  a  dis- 

putant, pri'suniing.  ill-tempered,  and  insolent.  He  did  not 

hesitate  to  attack  Newton"s  theory  of  light  and  colors.  New- 
ton (1643-1727)  is  admitted  to  have  been  the  greatest  master 

of  exact  science  that  ever  lived.  His  discoveries  of  the  law 

according  to  which  the  force  of  gravitation  acts,  and  of  the- 
refraction  and  coraiiosite  nature  of  the  ray  of  light,  are  the 
most  important  in  their  kind  of  modern  times.  His  genius, 
although  sublime  and  far  reaching,  was  eminently  practical; 
and  to  him  England  was  indebted  for  the  regulation  of  the 
dire  confusion  of  her  coinage.  His  works  hardly  come 
within  the  range  of  pure  literature,  but  the 'splendor  of  his 
genius  and  the  grandeur  of  his  fame  forbid  them  to  be  passed 
by  without  notice. 

Locke  and  Newton  were  the  great  literary  and  philosoph- 
ical ornaments  of  the  reign  of  William  and  JIary,  which  was 

sadly  in  need  of  all  the  glory  that  could  be  shed  upon  it  by 
their  genius;  for  the  Revolution  of  1688  crushed  literature 
far  more  effectually  than  that  did  which  brought  in  the 
Commonwealth  ;  one  reason  of  which  doubtless  is  that  there 
was  a  much  feebler  thing  to  crush.  For  twenty  years  the 
annals  of  literature  are  bare  of  interest  except  that  which 
attaches  to  Locke  and  to  an  early  performance  of  Matthew 

Prior's  The  Country  Mouse  and  City  Mouse.  But  Prior's 
career  (1664-1721)  stretched  well  into  the  eighteenth  cen- 

tury, in  the  first  quarter  of  which  appeared  tliat  galaxy  of 
admirable  writers  known  as  the  wits  of  Queen  Anne,  among 
whom  Prior  must  be  reckoned.  The  others  were  Swift,  Pope, 
Steele,  Addison,  Gay,  Garth,  and  Arbuthnot.  of  whom  the 
last  three,  with  Prior,  may  be  passed  without  further  notice. 

Su'ift. — Jonathan  Swift  (1667-1745).  Irish  by  birth  but 
the  most  English  of  men  liy  lilond  and  nature,  first  appeared 
in  literature  by  the  publication  in  1704  of  his  2\de  of  a 
Tub  and  Bailie  of  Ihe  Books,  the  former  a  religious  satire,, 
the  latter  a  literary  one,  both  highly  flavored  with  a  coarse 
kind  of  comedy.  The  success  of  these  works  was  very 

great,  and  their  reputation  has  continued  even  to  the- 
present  day.  But  it  is  safe  to  say  that  only  their  reputa- 

tion has  survived ;  and  that  tliere  are  few  even  of  the  most 
cultivated  readers  nowadays  who  can  read  these  comic 
allegories  (for  such  they  are)  with  much  enjoyment  of  their 
wit,  or  even  with  a  very  keen  appreciation  of  their  satire. 
But  their  writer  has  few  equals  as  a  wit  or  as  a  satirist  in 
any  literature.  When  he  stepped  upon  the  broad  field  of 
human  nature  he  produced  that  which  will  be  the  source  of 
delight  and  instruction  until  human  nature  has  becoflae 
other  than  that  which  he  found  it.  It  is  as  the  author  of 
Travels  by  Lemuel  Gulliver  that  he  commands  the  widest 
circle  of  readers.  This  production  had  a  political  purpose, 

like  most  of  its  author's  works,  and  contains  allusions  tO' and  caricatures  of  some  of  the  statesmen,  churchmen,  and 
other  public  men  of  that  day ;  but  the  genius  of  its  author 
impelled  him  to  deal  with  mankind  even  more  than  with 
party,  and  his  satire  is  upon  the  human  race.  This  is  in- 

deed the  weakness  as  well  as  the  strength  of  Swift's  writing 
— his  contempt  for  his  fellow  men.  His  own  personal  tastes, 
no  less  than  his  personal  feelings,  put  in  a  strong  appear- 
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ance  in  all  his  \vritins;s  ;  ami  iiotliiiifj  docs  he  sliow  with  sd 
little  reserve  as  his  aversicin  frcini  his  kind.  The  disijiist 
which  he  makes  the  king  nf  the  horses  in  his  Houi/liiiMniiis 
feel  for  the  Yahoos  is  phiiiily  Imt  an  utterance  of  his  own 
sentiments.  Notwithstandinjj  an  indecency  which  does  not 
consist  in  a  public  exposure  of  those  ardent  passions  which 
the  least  reserved  of  men  conceal,  but  in  a  reveling  in 

[ihysical  filth,  Swift's  insight  into  men's  motives  is  so  keen, Ins  satire  is  so  splendid,  as  well  as  so  savage,  his  wit  and 
humor  are  so  fine  and  so  continuous,  and  his  style  so  sim- 

ple and  so  nervous,  that  great  pleasure  and  good  counsel 
can  be  extracted  from  almost  all  that  he  wrote.  lie  has 
been  compared  to  both  Rabelais  and  Cervantes.  He  was 
far  below  either  in  spirit  and  iiurpose,  but  more  like  the 
foi-mer  than  the  latter  in  his  style.  He  wrote  poetry,  or 
rather  verse,  which  had  all  the  characteristics  of  his  prose, 
and  no  others,  being  entirely  without  imagination,  fancy, 
or  beatity  of  form.  His  best  known  works,  in  additi(3n  to 
those  already  mentioned,  are  the  Drapirr  Letters,  Polite 
('(iiirersiitioii,  D irert  1(111. ■<  for  Servants,  and  Modest  Proposal 
for  preventiiifi  the  Cliildrca  of  Poor  People  in  Ireland  from 
being  a  Burden  to  their  Parents,  and  for  making  them  Bene- 

ficial to  the  Pnblick — to  wit,  by  eating  them. 
Pope. — Alexander  Pope,  born  1688,  began  to  write  vei'ses 

in  his  childhood,  and  before  he  was  thirty  years  old  had 
amassed  a  moderate  fortune  by  his  pen,  and  had  taken  a 
position  which  makes  his  name  the  most  illustrious  in  the 

literary  roll  of  the  eighteenth  century.  Po|je"s  first  work  of 
conspicuous  merit  was  the  Essai/on  Criticism,  written  when 
he  was  but  twenty-one  or  twenty-two  years  old.  Contain- 

ing no  new  or  striking  views  of  literature,  it  is  yet  admira- 
ble for  the  soundness  of  its  judgments  and  the  epigrammatic 

elegance  of  its  style.  His  Rape  of  the  Lock,  a  mock-heroic 
poem — in  fact,  a  burlesque  social  epic — is  the  most  charm- 

ing and  exquisitely  finished  composition  of  its  kind  ever 
written.  Pope  was,  like  Dryden,  whom  he  began  by  imitat- 

ing, a  satirist,  and,  like  Swift,  an  egoist.  But,  unlike 
either  of  them,  he  had  tact  and  delicacy,  and  was  an  ac- 

complished man  of  the  world.  Where  one  used  a  broad- 
sword, and  the  other  a  bludgeon,  he  used  a  rapier.  His 

mind  had  also  a  strong  philosophical  turn,  and  this  he 
showed  in  his  Essai/  on  3Ian.  which  is  the  finest  didactic 
poem  in  any  language,  unnuitched  for  closeness  of  thought, 
felicity  of  illustraticju,  and  delicacy  of  finish.  He  never 
wrote  with  passion  or  with  strong  imagination,  but  in  his 
Epistles  of  Eloisa  to  Abelard  and  Sappho  to  Pliaon  he  did 
attain  a  warmth  of  feeling  which  is  almost  like  the  fervor 
of  real  love;  and  in  writing  of  his  own  feeble,  crippled, 
weary,  physical  life  (Epistle  to  Arbuthnot)  he  utters  his  woes 
with  a  simple  pathos  which  is  touching  and  dignified. 
With  the  assist.ance  of  some  minor  versifiers  of  the  day  he 
translated  Homer,  making  a  brilliant  and  very  readable  ver- 

sion, which  has  the  one  great  defect  of  misrepresenting  the 
original  both  in  form  and  in  spirit.  He  edited  Shakspeare, 
but  his  real  editorial  work  is  of  little  worth,  and  the  only 
valuable  part  of  the  edition  is  in  the  preface,  which  is  full 
of  excellent  criticism  written  generally  in  admirable  Eng- 

lish. Pope  was  not  a  great  poet ;  he  was  rather  a  colossal 
epigrammatist  and  the  most  skillful  of  versifiers.  He  wrote 
almost  always  in  a  ten-syllable  heroic  couplet,  which  he 
brought  to  the  highest  perfection  of  which  it  seems  to  be 
capable.  He  died  in  affluence  in  1744,  having  established  a 
school  of  poetry,  and  left  hosts  of  imitators,  who  filled  the 
first  half  of  the  eighteenth  century  with  evidences  of  how 
easy  it  was  to  imitate  his  form,  but  how  hard  to  attain  his 
finish  or  to  api)roach  his  style  of  thought.  His  last  inipfir- 
tant  work  was  the  Dunciad.  a  savage  satire  not  easily  un- 

derstood now  by  those  who  are  not  familiar  with  the  literary 
squabbles  of  his  day. 

Steele  and  Addison. — Two  of  the  eminent  men  of  this 
]ieriod,  Richard  Steele  and  Joseph  Addiscm,  are  free  from 
the  reproach  of  injurious  motives  and  of  egoism,  and  re- 

markable for  the  humanizing  and  elevating  purpose  of  their 
writings.  The  former  deserves  praise  for  introducing  into 
English  literature  the  brief  periodical  essay,  wliich  since  his 
time  has  held  such  an  important  place,  and  additional 
[iraise  for  bringing  to  light  the  remarkable  powers  of  the 
latter,  the  master  of  this  kind  of  writing.  Steele  began 
the  publication  of  the  Tatter  in  1700.  It  appeared  three 
times  a  week,  and  only  a  few  nuudjers  had  been  pub- 

lished when  he  induced  Addison  to  become  one  of  its  regu- 
lar contributors,  the  others  being  Swift  and  Hughes.  Ad- 

dis(jn  wrote  about  fifty  papers.  .Vfterward  in  the  Spectator 
Adilison  assumed  a  more  important   position,   and   wrote 

most  of  the  papers  which  gave  thai  publicalion  its  unri- 
valed reputation.  The  |iui'pose  of  Steele  and  Addison  was 

the  elevation  of  English  society  in  inUHIectual  and  moral 
tone,  and  in  manners.  This  they  accomplished  by  a  series 
of  papers  which  have  never  been  surpassed  in  the  easy  charm 
of  their  style,  and  in  which  wit  and  satire  were  directed,  not 
against  individuals,  but  against  grossness,  meanness,  and 
frivolity,  and  did  more  than  any  one  other  single  agency  to 
diffuse  a  taste  for  literature,  for  art,  and  for  all  the  refini-- 
raents  of  social  life  among  English-s|)eaking  peoples.  Ad- 

dison's style,  although  not  nearly  so  coi-rect  as  it  was  once 
supposed  to  be,  deserves  for  many  qualities  all  the  admira- 

tion that  it  has  received.  For  its  constant  grace  and  its 
general  clearness,  for  lambent  humor,  for  good  nature,  wit  * 

which  like  Ariel's  music  gives  delight  and  hurts  not,  for  a 
certain  tone  of  social  elegance,  and  for  a  puritr  far  remote 
from  squeamishness,  it  has  no  superior,  hardly  an  equal. 

Addison's  literary  criticisms  in  the  Spectator  first  raised 
that  department  of  English  literature  into  a  recognized  art. 
To  him,  as  it  has  been  said  above,  English  literature  owes 

the  establishment  of  Milton's  fame.  In  this  respect,  as  in 
matters  of  society,  he  was  a  benefactor  to  the  English  peo- 

ple. Nor  was  Steele  much  behind  him.  Less  profound  and 
subtle  than  his  great  colleague,  less  exquisite  in  his  humor, 
he  had  a  larger  heart  and  a  richer  nature,  and  there  is  a 
warm  cordiality  in  his  writing,  the  lack  of  which  is  Addi- 

son's chief  defect.  But  throughout  the  jiapers  i)ublislied 
by  this  admirable  pair,  there  is  a  dignified  familiarity  whicii 
has  a  pecidiar  charm,  and  the  characters  to  which  they  in- 

troduce the  reader  become  valued  acquaintances,  and  almost 
friends.  Sir  Roger  de  Coverley  is  not  only  an  historical  type, 
but  a  man  wdiom  one  grows  to  love  and  admire.  Steele  and 
Addison  both  wrote  plays,  the  former  a  few  comedies  of 
some  merit,  the  latter  a  cold,  didactic,  classical  tragedy, 
Cato,  which  enjoyed  for  a  time  a  considerable  reputation. 
But  it  is  as  the  essayists  of  the  Tatter,  the  Spectator,  and 
the  Gimrdian.  that  their  names  live  in  grateful  memories. 
Addison  died  in  1719,  Steele  in  1729.  Like  Pope,  they  es- 

tablished a  school,  and  their  century  was  filled  with  their 
imitators,  whose  writings,  often  not  without  merit,  demand 
no  particular  attention.  But  mention  should  be  made,  alsfi, 
of  Lady  Mary  Wortley  Montague  (1690-1762),  whose  letters 
are  models  of  the  familiar  epistolary  style. 

Congreve. — Three  writers  who  gave  some  brilliancy  to  the 
English  stage  in  the  reigns  of  WilUam  III.  and  of  Anne — 
William  Congreve  (1670-1729),  Sir  John  Vanbrugh  (1666- 
1726).  and  George  Farquhar  1678-1707).  Congreve  was  the 
man  of  the  highest  aims.  He  was  poetical,  if  not  a  poet,  and 
wrote  sententious  verse  in  a  dramatic  form.  His  tragedy. 
The  3Iourning  Bride,  contains  some  passages  which  are  still 
remembered  ;  in  his  comedies  his  wit  keeps  up  a  continual 
flash  as  of  heat-lightning.  But  he  created  no  character  and 
had  no  real  dramatic  force.  Vantirugh  had  what  Congreve 
lacked,  and  lacked  what  Congreve  had,  except  wit.  His 
plots  are  ingeniously  constiiicted,  and  his  characters  are 

strongly  if  not  truthfully  drawn.  Farquhar's  conieilies  are chiefly  remarkable  for  a  flow  of  animal  spirits.  But  no  one 
of  these  men  added  much  to  the  real  glory  of  the  English 
drama. 

Defoe. — In  the  year  1719  there  appeared  a  work  of  fiction 
which  has  been  more  widely  read  than  any  other  in  Eng- 

lish fiction,  except,  perhaps,  The  Pilgrim's  Progress.  It  was 
The  Life  a7id  Strange  Surpassing  Adventures  of  Robin- 
son  drusoe.  Mariner.  Its  author,  Daniel  Defoe  (1661-1731), 
was  then  fifty-eight  years  old,  having  passed  his  life  until 
that  very  mature  perioil  chiefly  in  writing  an  almost  in- 

credible number  of  political  pamphlets  in  favor  of  liberal  or 

Whig  principles.  Robinson  Crusoe  immediately  command- ed the  attention  of  all  sorts  and  conditions  of  men.  It  was 
read  with  avidity,  and  not  only  with  avidity,  but  with 
credulity.  It  was  not  looked  upon  as  a  novel,  a  fiction 
from  beginning  to  end :  it  was  accepted  as  a  plain,  unvar- 

nished narrative  of  fact.  And  in  the  quality  which  caused 
it  to  produce  this  impression  is  its  great  and  its  only  merit. 
Defoe  has,  in  a  greater  degree  than  any  other  writer,  the 
art  of  giving  to  fiction  the  air  of  reality.  This  effect  is  a 
consequence  of  a  certain  strength  of  imagination  ;  but  it  is 
also  due  in  a  great  measure  to  the  continuous  relation  of 
trifling,  matter-of-course,  and  utterly  insignificant  events, 
which,  being  told  naturally,  seem  as  if  they  were  part  of  a 

life  passing  minute  by  minute  before  us — an  inferior  kind 
of  imagination  and  of  eonstructiveuess.  reducing  that  which 
is  produced  by  it  to  the  lowest  level  of  the  real  school  of  art. 
Defoe  was  a  manly  and  incorruptible  political  writer ;  but 
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as  a.  literary  artist  he  had  the  pranrl  and  fatal  defects  of  a 
■want  of  passion, of  senliiiient.  and  of  tenilcrness,  and  also  of 
any  remarkable  insight  into  eharaelcr  and  power  of  portray- 

ing it.  J  lis  llixlory  of  the  P/ai/ue  is  as  real-seeniinjj  as 
Mobinson  Crunoiu  and  is  almost  as  purely  fietion.  His  other 
works  ar«  now  little  read,  and  his  satirieal  f)oein,  The  Truc- 
hom  E»//liKhman,  is  known  chiefly  by  name. 

After  Swift  and  Pope  and  Addison  and  Steele  had  eeased 
%  to  write  there  was  a  lont;  dearth  of  originality  in  English 

literature.  I5nt  contemporary  with  them,  or  immediately 
following  (hem.  are  the  poets  Matthew  Prior  (1064-1742); 
]saac  Watt.s(l«74-1 748);  Edward  Yoimg(1681-t 76.^)); Thomas 
Warton  (1087-1745);  John  Gay  (108.5-1733);  William  f'ollins 

*  (1721—50),  whose  (Jdes  are  among  the  best  in  the  language; 
and.  far  superior  to  all  the  others,  yet  still  a  poet  of  the  third 
or  fourth  class.  .James  Thomson  ( 1 700-48),  anthoi-  of  The  Sea- 
.sy;«.s  and  The  Castle  of  Indiilenee.  Among  the  ]iro.5e-writers 
of  the  period  tlie  following  demand  honorable  mention; 
Jiiehard  Bentley  (1002-1742),  ennnent  as  a  cla.s.sical  scholar 
and  critic;  Lord  Sh.aftesbnry  (1671-1713),  whose  Character- 

istics is  elegant,  independent,  tihoughtful,  but  not  profound  ; 

George  Berkeley  (1684-17.")3),  who  became  Bishop  of  Cloyne, 
and  who  broached  an  ideal  .system  of  philosophy,  the  car- 

dinal principle  of  which  was  that  perception  is  all  that  is 
known  of  reality;  and  Lord  Chesterlield  (1694-1773),  the 
apostle  of  etiquette  and  good  lireeding. 

Richardscm. — In  the  middle  of  the  eighteenth  century  the 
English  people  were  startled  by  the  appearance  in  fiction  of 
nature,  an  element  which  had  been  pre\-iously  unknown. 
Defoe's  power  had  been  that  of  reality,  which  is  akin  to  na- 

ture, but  is  not  nature.  The  new  style  was  introduced  by 
Samuel  Richardson  (1689-1761).  a  man  born  in  humble  life, 
bred  to  a  mechanical  trade,  and  finally  a  bookseller.  At  (he 
age  of  fifty-two  he  produced  Pamela,  which  was  followed  by 
Clarissa  Ilarlowe  and  Sir  Charles  Grandison.  The  success 

of  these  books,  particularly  of  the  first  and  second,  was  pro- 
digious. But  as  oiu!  looks  back  at  them,  and  wades  through 

the  endless  succession  of  letters  from  and  to  their  high- 
strung,  sentimental  heroines,  he  wonders  at  the  avidity  with 

which  such  masses  of  moral "  spooning  "  were  devoured,  and 
can  attribute  such  appetites  only  to  a  long  course  of  star- 

vation. Or,  as  Scott,  in  his  explanation  of  tliis  phenomenon, 

says,  "  Had  we  been  acquainted  with  the  huge  folios  of  in- 
anity over  which  our  ancestors  yawned  we  should  have  un- 

derstood the  delight  they  must  have  experienced  from  this 

unexpected  return  to  ti-uth  and  nature."  Richardson  was 
minute,  like  Defoe,  and  his  personages  being  flesh-and-blood 
creatures  of  the  period,  aud  his  sentiment  genuine  of  its  kind, 
although  inordinate  in  quantity,  he  also  awakened  the  keen 
interest  which  always  watches  over  the  vicissitudes  of  those 
whose  experience  is  what  we  feel  that  ours  might  have  been. 
But  his  books  are  a  weariness  to  the  flesh.  It  may  be  possi- 

ble for  some  people  now  to  read  all  of  Pamela,  but  who  for 
two  generations  has  been  able  to  struggle  through  Clarissa 
Harlowe  and  Sir  Charles  Orandison  ? — the  hero  of  which  is 
like  a  Wasliington  in  plain  clothes  turned  beau,  and  eternally 
bowing  over  the  hand  of  some  pretty  piece  of  female  pro- 

priety, who  worships  him  as  if  he  we're  a  fetish.  But  Rich- ardson was  the  occasion  of  the  appearance  of  a  real  master 
of  human  nature.  Henry  Fielding  (1707-54).  a  gentleman 
by  birth  and  a  man  of  liberal  education,  was  tempted  to  write 
a  burlesque  of  Pamela ;  and,  as  in  the  case  of  some  other 
performances  of  likemotive.  the  burlesque  proved  more  true 

to  nature  than  the  original.  Fielding's  novel  was  Joseph 
Andrews ;  and  as  Pamelci's  chief  object  of  life  was  to  pre- 
.serve  through  six  or  seven  volumes  the  point  of  female  honor, 
so  Joseph,  her  supposed  brother,  devotes  himself  to  the  as- 

sert ion  and  preservation  of  his  continence  against  the  wiles 

of  the  opposite  sex.  The  vigor  and  spirit  of  Fielding's  style 
and  his  creative  power  have  never  been  surpassed.  Heshowed 
that  highest  ability  in  fiction,  the  power  of  creating  person- 

ages which  ai-e  at  once  individuals  and  types.  His  Parson 

Adams,  Lady  Booby,  Squire  Western,  Tom  "Jones,  and  Amelia have  a  vitality  and  a  truth  far  above  that  which  is  produc- 
ible by  the  most  elaborate  work  in  the  realistic  school.  They 

come  from  a  knowdedge  of  the  real,  from  which  the  truth  of 
highest  art  eliminates  the  non-essential.  They  are  created 

from  within,  not  built  up  from  without.  Fielding's  humor 
is  rich,  fri^e,  and  pervades  his  comic  scenes  like  the  natural 
atmosphere.  That  he  was  sometimes  coarse,  according  to 
modern  standards  of  taste,  is  the  fault  of  his  time.  Tobias 
Smollett  (1721-71),  who  soon  appeared  upon  the  field,  was  a 
much  coarser  artist.  His  object  seems  merely  to  tickle  his 
reader  into  laughter  by  a  succession  of  scenes  which  seem 

like  farce  put  into  narrative  form.  But  he  has  fine  touches 
of  satirical  humor,  and  his  Pere,(/rine  Pickle  and  Roderick 
Handuin  aiul  llniiiphrei/  Clinker  will  always  give  pleasure 
to  readers  of  robust  tastes  and  strong  stomaidis.  In  the 
latter  part  of  his  life  he  wrpte  a  continuation  of  the  history 
of  Kngland  from  the  point  to  which  it  was  brought  down 
by  David  Hume. 
Hume. — David  Hume  (1711-76)  a  Scotchman,  first  ap- 

peared in  tlie  field  of  ])hilosophy,  in  which  he  showed  him- 
self an  original  and  daring  thinker.  His  philosophical  works 

are  a  Treatise  on  Human  Nature  (re|iublished  as  J'hilosoph- 
ical  Essays  concerjiiin/  the  Human  Viiderstandina),  An  In- 
(juiry  concerning  the  Principles  of  Morals,  and  The  JVatu- 
ral  Jlistnry  of  Religion.  In  the  treatment  of  these  sub- 

jects he  disregarded  authority  and  accepted  belief,  making 
fact  and  reason  his  only  guides.  He  was  by  nature  a 
doubter  and  an  inquirer.  These  works  placed  him  in  the 
front  raidi  of  modern  moral  and  meta|ihysical  writers,  and 
produced  an  elfect  which  seems  destined  to  be  permanent. 
His  views  as  to  the  possibility  and  the  necessity  of  miracles 
arrayed  against  him  all  the  theologians  of  his  day;  but  a 
large  number  of  the  ablest  and  most  sincere  theologians  of 
the  present  time  accept  his  views  as  being  sound  in  the 
main  and  not  at  war  with  the  interests  of  true  religion. 
Having  taken  this  position,  he  turned  his  attention  to  his- 

tory, and  wrote  in  three  instalments  w  hat  is  known  as  his 

History  of  England,  bringing  his  work  down  to  the  Revo- 
lution of  1688.  This  work  is  not  of  high  authority  as  to 

matters  of  fact,  and  it  is  strongly  tinctured  with  the  writer's 
personal  prejudices.  But  its  happy  arrangement,  the  clear- 

ness and  vivacity  of  its  style,  its  charity  and  toleration  of 
spirit,  notwithstanding  the  ob\dous  prejudices  before  re- 

ferred to,  make  it  one  of  the  most  interesting  of  modern  his- 
tories, as  it  was  the  first  of  the  modern  school  of  historical 

writing.  Hume's  style  is  too  strongly  marked  with  North- 
ern peculiarities  to  be  regarded  as  a  good  example  of  stand- 
ard English. 

(ribbon. — Contemporary-  with  Hume,  but  younger,  was  Ed- 
ward Gibbon  (1737-94).  who  produced  between  1776  and 

1788  his  History  of  the  Decline  and  Fall  of  the  Roman 
Empire,  a  work  upon  which  he  was  engaged  for  twenty 
years.  The  magnificent  jjlan  of  this  history,  the  vast  extent 
of  time  which  it  covers,  its  colossal  erudition — it  being  the 
fruit  of  original  investigation  of  facts  hidden  for  the  most 
part  in  the  dimmest  recesses  of  the  Dark  Ages — and  its  im- 

posing style,  make  it  the  greatest  work  of  its  kind  known  to 
literature.  Its  style,  however,  is  too  conscious,  too  preten- 

tious, too  much  infested  with  Romanic  words  and  Gallic 
forms  of  thought,  to  be  regardetl  as  really  English. 
Contemporary  with  the  two  distinguished  historical  writ- 

ers, though  not  as  eminent  as  they,  was  William  Robeitson 
(1721-93),  who  wrote  the  history  of  Scotland,  of  Charles  V., 
and  of  America — works  of  sound  and  unpretending  merit, 
written  in  an  agreeable  style,  somewhat  too  strongly  marked 
with  Scotticisms. 

Gray. — The  middle  of  the  eighteenth  century  was  adorned 
by  the  highly  finished  poems  of  Thomas  Gray  (1716-71), 
whose  function  in  poetry  seemed  to  be  to  show  how  high  a 
point  could  be  reached  by  a  man  who  had  a  poetic  nature, 
strong  poetic  feeling,  and  an  exquisite  ear  for  rhythm,  but  was 

without  genuine  poetic  inspiration.  Gray's  Elegy  Written in  a  Country  Churcliyard  has  probably  been  more  widely 
read  than  any  other  poem  in  the  language,  and  it  has  cer- 

tainly furnished  more  phrases  to  its  collection  of  household 
words  than  any  other  that  ever  was  written ;  almost  the 

whole  of  it  has  become  a  jaart  of  familiar  speech.  It  is  a  beau- 
tiful union  of  tender  thoughtfulness  and  graceful  expression. 

Contemporary  with  Gray  was  WiUiam  Shenstone  (1714-63). 
a  poet  of  considerable  merit,  whose  best-remembered  work 

is  The  Schoolmistress,  an  admirable  imitation  of  Spenser's style,  but  more  admirable  as  a  poetical  picture  of  a  type  and 
of  a  time. 

Sterne. — To  this  period,  too.  belong  the  works  of  Laurence 
Sterne  (1713-68).  one  of  the  greatest  humorists  found  in  any 
literature.  His  is  the  only  humor  that  could  be  named 
with  that  of  Shakspeare  or  of  Cervantes.  His  satire  has 
the  charm  of  a  delicacy  so  exquisite  that  it  seems  like  pun- 

gent aroma  filling  the  atmosphere  of  his  thought.  His  style 
has  a  corresponding  daintiness,  although  it  is  sometimes  dis- 

figured with  afi'ectation.  Admiration  of  The  Life  and 
Opinions  of  Tristram.  Shandy  and  of  A  Sentimental  Jour- 

ney through  France  and  Italy  has  grown  with  the  'passage of  each  year  since  their  first  appearance. 
Johnson. — Throwing  the  shadow  of  its  sad  humanity  all 
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athwart  tlip  lattor  half  of  the  ciffhtoenth  ocntury  stands  the 
liurly  Ijulk  of  SariuK-l  .Inhnsim  (17()!)-.S4),  one  of  the  most 
miscellaneous,  ami  really  one  of  the  most  desultory,  of  writ- 

ers. He  was  a  poet,  a  dramatist,  an  essayist,  a  biographei-, 
and  a  lexicographer.  In  tact,  like  many  other  literary  men 
of  equal  and  of  less  note,  he  wrote  for  bread  that  which  he 
was  called  upon  to  write ;  but  he  impressed  upon  all  that  he 
did  write  the  stamp  of  his  own  strong  individuality.  Ilis 
purely  literary  fame  was  acquired  chietiy  as  a  moral  and  a 
critical  writer.  Not  always  just,  not  always  right,  he  is  dis- 

tinguished by  a  love  of  truth  and  of  purity,  by  sturdy  inde- 
pendence and  colossal  common  sense.  Of  original  thought 

he  produced  little,  but  he  added  to  axioms  the  cliarm  of 
novelty  by  the  earnestness  and  the  weight  with  which  he 
gave  them  iitterance.  His  style,  too  ponderous  and  too  for- 

mal, has  nevertheless  the  great  merit  of  clearness  and  of 
strength ;  and  slipshod  writers  woidd  do  well  to  take  a  hint 
from  his  advice  in  regard  to  Addison,  and  devote  their  time 

to  the  study  of  "  the  Johnsonian  period."  His  Rambler  es- 
says, which  he  wrote  twice  a  week  for  two  years,  exhibit  in 

their  most  characteristic  form  his  merits  and  his  defects  as 
a  writer.  If  heavy  sometimes  in  style,  they  are  always  laden 

with  the  weight  of  humanity.  Johnson's  Dicfionari/,  having been  compiled  before  the  establishment  of  the  modern  school 
of  comparative  philology,  has  comparatively  little  etymolog- 

ical value,  but  it  was  the  first  English  dictionary  made  upon 
the  proper  principle  of  an  investigation  of  the  history  of 
words  as  exhibited  in  English  literature ;  and  it  has  been 
the  model  and  the  quarry  of  almost  all  subsequent  works 
of  its  kind.  Johnson  is,  however,  best  known  through  the 
minute  report  of  his  daily  life  and  his  intercourse  with  his 
literary  friends,  furnished  in  his  memciirs  by  James  Boswell. 
He  was  a  sort  of  king  in  the  literary  circles  of  his  time,  and 
exercised  a  personal  influence,  the  effects  of  which  long  sur- 

vived him. 

Adam  Smith. — Among  Johnson's  eminent  contemporaries 
two  must  be  passed  by  with  mention  inadequate  to  their 
fame — Adam  Smith  (1728-90),  who  has  the  honor  to  be  the 
founder  of  the  science  of  political  economy ;  and  the  un- 

known writer  who,  under  the  signature  of  Junius,  was  a  ter- 
ror to  the  statesmen  of  his  time,  and  even  of  his  party,  and 

who  remains  the  great  English  master  of  invective.  The 
style  of  the  letters  of  Junius  is  still  worthy  of  all  the  admi- 

ration of  which  they  were  ever  made  the  subject;  and  that 
of  the  best  political  leading  articles  in  the  journalism  of  sub- 
secjuent  times  owes  much  to  those  celebrated  letters,  which 
may  be  said  to  have  founded  the  modern  school  of  anony- 

mous and  irresponsible  journalism. 
Burke. — It  is  remarkable  that  of  the  great  masters  of 

modern  English,  fiiur  of  the  greatest  were  by  birth  and 
early  education  Irishmen — Swift,  Sterne,  Goldsmith,  and 
Burke — and  of  these  the  foremost  is  the  last.  Edmund 
Burke  (b.  about  1738)  is  the  greatest  master  of  English  prose. 
Goldsmith  is  his  equal  in  purity,  simplicity,  and  grace ;  but 
in  Burke  there  is  a  fullness  of  thought,  a  wealth  of  words,  a 
sustained  power  of  utterance,  a  grand  sweep  of  the  period, 
with  a  subtle  yet  most  naturally  inwrought  richness  of  il- 

lustration, to  say  nothing  of  mere  accuracy  of  expression 
and  clearness  of  construction,  which  place  him  far  beyond 

all  other  writers.  Burke's  mastery  of  language  is  like  Bee- 
thoven's mastery  of  melody  and  harmony.  His  department 

of  literature  is  that  of  philosophical  statesmanship,  in  which 
he  stands  side  by  side  with  Cicero,  if  not  a  little  before  the 

great  Koman.  The  saying  that  he  to  party  "  gave  up  what 
was  meant  for  mankind  "  is  one  of  those  glittering  fallacies 
of  thought  which  poets  have  unfortunately  the  power  of 
perpetuating.  On  the  contrary,  his  fault  as  a  party  man 
was  that  he  thought  too  much  of  mankind  and  had  too 
much  poetic  feeling — thought  perhaps  not  always  logically, 
and  sometimes  witli  too  much  sentiment  of  the  highest  kind, 
but  rarely  in  unwisdom.  Indeed,  he  is  the  wisest  of  all 
modern  politicians.  His  Reflections  oh  the  Revolution  in 
France,  Letter  on  a  Regicide  Peace,  and  Letter  to  a  Nohle 
Lord  are  his  principal  works.  Of  his  purely  literary  essays, 
that  f)n  The  Sublime  and  Beautifnl  was  at  first  widely 
known  and  read.  But  among  the  earliest  fnuts  of  his  la- 

borious life  it  is  that  of  the  least  "permanent  value.  His 
strength  grew  with  his  years,  and  his  most  powerful  as  well 
as  his  most  brilliant  efforts  were  made  after  he  had  passed 
his  meridian,  and  even  just  before  his  death,  which  took 
place  in  1797. 

Ooldsmith.—Ot  Oliver  Goldsmith  (1728-74)  Dr.  Johnson 
well  wrote,  "Nullum  quod  tetigit  non  ornavit,"  and  he 
touched  many  things,  but  he  lives  in  literature  as  the  au- 

thor of  four  works :  a  novel.  The  Vicar  of  Wakefield,  a  com- 
edy. She  Stoojjs  to  (Conquer,  a  poem.  The  Deserted  Village, 

and  a  satirical  criticism  of  society.  The  Citizen  of  the  World. 
He  wrote  other  poems,  many  essays,  and  much  criticism,  all 
charming  in  style  an<l  full  of  h\nnor  and  a  gentle  wisdom, 
but  the  works  named  above  are  his  masterpieces.  The  Vicar 

of  Wakefield,  faulty  in  construction,  is  matchless  and  im- 
mortal as  a  gentle  revelation  of  the  weakness  of  human 

nature,  and  stands  first  among  novels  of  English  domestic 

life;  and  She  Stoop.i  to  Cott(^«e/- is,  whether  tor  its  consti-ue- 
tion  or  its  humor,  the  best  comedy  of  the  same  range  in  Eng- 

lish dramatic  litei-ature. 
Cowper. — The  eighteenth  centuiT  was  rounded  with  the 

life  of  a  poet,  William  Cowper  (1731-1800),  who  to  minds 
of  a  religious  tone  and  unspeculative  cast  speaks  in  ac- 

cents which  comfort  them  and  sustain  their  faith.  He  is 

pre-eminently  the  [loet  of  Christian  morality,  of  true  piety, 
and  of  all  the  softer  and  sweeter  social  graces.  Incapable 
of  bitterness,  he  was  not  incapable  of  gentle  and  dignified 
satire  ;  and  although  his  style  has  too  much  of  the  formality 
and  conscious  precision  of  his  time,  he  has  many  passages 
marked  with  great  sweetness  and  freshness  of  feeling.  His 
longest  anil  most  ambitions  original  works  are  The  Table 
Talk  and  The  Task,  but  incomparably  his  best  are  his  Lines 

on  my  3Iother's  Picture,  and  John  Gilpin,  an  outburst  of 
pure  fun  and  humor  strangely  and  delightfully  incongruous 
with  his  usual  style.  He  translated  Homer  very  ambitiously, 
but  without  corresponding  success. 

Burns. — Robert  Burns  (1759-96),  who  died  only  four  years 
before  Cowper,  was  the  greatest  writer  of  English  poetry 

born  north  of  the  Tweed.  He  is  regarded  as  a  "Scotch" 
poet,  but  even  his  "  Scotch  "  poems  are  in  a  mere  dialect 
of  the  English  language,  as  has  been  remarked ;  some  of 
his  more  serious  poems,  and  not  a  few  of  his  songs,  are  in 
as  pure  standard  English  as  any  compositions  of  his  con- 

temporary, Cowper  himself.  As  a  lyric  poet,  Burns,  when 
we  consider  both  the  number  of  his  poems  and  their  merit, 
must  be  placed  at  the  head  of  his  class.  No  songs  so  full  of 
the  direct  utterance  of  passion,  of  tenderness,  and  of  love-lit 
fancy  exist  in  the  English  language — hardly  in  any  other; 
and  Ills  idyls  si)ring  from  the  soil  like  grass,  and  with  tlie 
purple  bloom  and  the  sweetness  of  heather.  Entirely  unin- 
structed,  he  was  fashioned  by  Nature  from  his  cradle  to  be 
her  singer.  The  very  trials  of  his  shifting  life,  the  very 
failings  of  his  unstable  character,  were  to  him  sources  of 
the  purest  poetic  utterance.  He  indeed  did  learn  in  suffer- 

ing what  he  taught  in  song.  Having  wrecked  his  life  upon 
his  passions,  and  wreaked  his  woes  upon  expression,  he  died 
in  misery,  and  left  a  name  around  which  burns  a  glow  of 
tender  glory.  Two  of  his  countrymen  deserve  mention 
among  the  poets  of  their  land — James  Hogg  (1770-1835)  and 
Allan  Cunningham  (1784-1842). 

Colonial  Authors. — In  the  eighteenth  century  the  English 
race  began  to  manifest  its  power  in  a  new  land.  The  men 
who  had  left  the  old  England,  and  had  crossed  the  Atlantic 
to  found  a  new  England  free  from  some  of  the  civil  and  re- 

ligious restraints  which  galled  them  in  the  land  of  their 
birth,  were,  very  many  of  them,  not  only  energetic  and  en- 

terprising, but  intelligent,  and  of  more  than  moderate  intel- 
lectual and  social  culture.  In  New  England  education  was 

one  of  their  earliest  cares.  Colonial  literature  has,  however, 
nothing  worthy  of  notice  in  a  sketch  like  the  present  (for 
the  Mathers,  Increase,  the  father,  and  Cotton,  the  son,  pro- 

duced nothing  that  has  any  intrinsic  literary  value)  until 
Jonathan  Edwards  (1 703-58)  is  reached,  a  theological  and 
metaphysical  writer  whose  power  was  at  once  recognized  in 
the  mother  country,  and  whose  Enquiry  into  the  Freedom  of 
the  Will  is  still  the  stronghold  of  the  necessitarian  theologists. 
He  merited  the  judgment  pronounced  by  his  biographer,  Slark 
Hopkins,  that  he  was  a  man  of  considerable  learning,  exten- 

sive reading,  sound  judgment,  and  great  argumentative  acute- ness. 

Franklin. — The  next  author  eminent  among  his  country- 
men was  Benjamin  Franklin  (1706-90).  apostle  of  common 

sense.  Franklin  was  a  philosopher,  but  in  his  company 
Philosophy  wore  her  homeliest  garb  and  addressed  herself  by 
the  simplest  means  to  the  most  i)ractically  useful  ends.  He 
was  above  all  things  "  utilitarian,"  of  which  school  in  social science  he  was  one  of  the  founders.  He  is  hardly  better 
known  for  his  discoveries  in  electricity  and  the  great  diplo- 

matic services  he  rendered  the  colonies  at  European  courts 

than  for  the  prudential  maxims  of  his  Poor  Richard's  Al- manac. His  style  is  very  plain,  clear,  and  convincing, 

ximong  Franklin's  younger  contemporaries  were  the  men 



134 KNGLLSil    MTKKA'ITltK 

who  roused  tlie  colonists  to  resistance  to  llie  tyrannical 
government  ot  George  111.,  anil  finally  brought  about  the 
S(!voiance  from  the  mother  counti'y — John  Adams  (1735- 
1S2()),  Thomas  Jefferson  (lT4;i-lK2(i);  Patrick  Henry  (1736- 

<li)),  'fhomas  Paine  (1737-lHO!)).  J.iiin  'I'ruiubidl  (17")0-1831), 
Philip  Frcneau  (1753-1832),  and  Alexander  Hamilton  (1757- 
1804).  Of  these,  Adams  was  sound  in  judgment,  logical  in 
reasoning,  a  lawyer,  and  a  num  having  respect  for  authority 

and  demanding  respect  for  it;  Jeft'erson,  a  calm  but  earnest 
and  persistent  advocate  of  equality  before  the  law  in  all 
things,  whose  authorship  of  the  Declaration  of  Independence 
not  only  secures  liini  immortality,  but  gives  him  some  claim 
to  having  helped  to  light  the  lircs  of  the  French  Revolu- 

tion; Pali-ick  llciu-y,  an  orator  of  masiMiline  tone  and  fervid 
jihrase,  equally  (hiring  and  dexterous  ;  Thomas  Paine,  an  in- 

tellectual iconoclast  iiiid  a  rebel  against  all  authority,  whose 
Common  Sfiise  ami  liif/hts  of  Man  have  done  more  to  spread 
skepticism,  it  not  to  ipiieken  it,  than  any  other  books  ever 
written  ;  Philip  Freneau,  a  poet  of  geiniine  patriotic  feeling 
and  lyrical  skill ;  Hamilton,  a  statesman  of  true  fornuitive 
jjower,  who  was  endowed  with  the  ability  of  uttering  his 
schemes  and  putting  his  arguments  in  a  style  of  remarkable 
elegance  and  force.  He  was  the  principal  author  of  The 
Federalist,  a  series  of  papers  which  did  much  to  bring  about 
the  formation  of  the  American  Union.  But  the  place  of  all 
these  men  in  literature  is  not  a  notable  o\w.,  and  is  very  in- 

considerable compared  with  that  which  they  filled  in  the 
great  political  movement  of  their  time.  They  had  very  little 
influence  on  the  literary  tone  of  their  own  country,  and  are 
hardly  discernible  in  the  great  stream  of  English  literature 
which  now  flows  yearly  fuller  and  stronger  with  the  inpour- 
ing  of  its  American  tributary.  Rut  it  was  not  until  well  on 
in  the  first  quarter  of  the  nineteenth  century  that  Anglo- 
American  writers  showed  native,  independent  power. 

NINETEENTH   CENTURY. 

The  period  succeeding  the  American  war  of  Independence 
and  the  French  Revolution  was  one  of  great  activity  in 
English  literature,  all  departments  of  which  were  filled  by  a 
throng  of  new  writers  who  sprang  up  with  the  spontaneous- 
ness  of  mushrooms,  but  not  with  their  shortness  ot  life.  And 
now,  as  the  names  of  authors  increase — authorship  having 
become  so  common  that  everybody  writes,  learned  and  un- 

learned— and  as  a  period  within  the  memory  of  living  men 
lias  been  reached,  remarks,  even  upon  writers  of  eminence, 
must  be  more  brief  than  they  have  Ijeen  heretofore,  and  lor 
the  sake  of  convenience  the  various  departments  of  literature 
will  be  considered  each  by  itself. 

Poetry. — The  bonds  of  continuity  between  eras,  however 
unlike,  are  rarely  if  e%'er  entirely  wanting  unless  they  are 
broken  by  some  prolonged  as  well  as  violent  political  and 
social  convulsion,  such  as  has  been  remarked  in  the  case  of 
the  Wars  of  the  Roses;  and  the  link  that  binds  tlie  poetry 
of  the  eighteenth  century  to  that  of  the  nineteenth  is  George 
Crabbe  (1754-1833),  in  whose  works  both  the  form  and  the 
spirit  which  more  or  less  pervaded  English  poetry  from  the 
time  of  Pope  to  that  of  Wordsworth  are  so  manifest,  yet 

with  the  modification  produced  by  a  tendency  towai-d  the 
contemplation  of  simple  nature  and  of  the  reality  of  lowly 

life,  as  to  win  him  the  sobriquet  of  "  Pope  in  worsted  stock- 
ings." Crabbe's  poems  show  close  observation,  a  loving 

sympathy  with  nature,  and  not  a  little  shrewd  humor. 
Walter  Scott  (1771-1833).  who  followed  soon  after  him,  was 
very  unlike  him  in  the  choice  of  his  subjects  and  the  style 
of  his  versification.  Scott  is  the  poet  of  chivalry  and  ro- 

mance, and  the  story  of  his  poems  is  always  removed  from 
modern  times ;  he  writes  loosely  and  freely,  but  with  great 
spirit  and  vivacity  of  movement ;  his  fancy  flies  low,  but  his 
imagination  is  strong,  and  his  love  of  nature  and  of  the  ex- 

ternal signs  of  man's  presence,  as  churches,  castles,  and 
buildings  of  all  kinds,  is  very  great.  No  poems  ever  received 
so  quickly  so  large  a  shar?  of  public  attention  as  his.  They 
effected  an  entire  change  in  the  poetic  taste  of  the  time. 
After  working  his  peculiar  vein  out,  he  turned  his  pen  to 
prose  fiction. 

Byron. — Scott  was  replaced  in  favor,  as  a  poet,  by  Lord 
Byron  (George  Gordon  Noel.  1788-1834).  who,  entirely  unlike 
liim  in  the  spirit  of  his  poetry,  had  stnmg  points  of  resem- 

blance to  him  in  the  form  and  structure  of  his  compositions. 

Ijike  Scott's,  Byron's  principal  poems  are  narrative,  and 
have  a  freedom  of  versification  and  ease  of  style  entirely  op- 
poscid  to  the  eighteenth-century  manner.  The  heroic  cou|jlet 
and  the  epigrammatic  perioil  had  disappeared  from  English 

literature,  jjerhaps  lor  ever.     Byron's  style  is  rich,  sensuous. 

and  brilliant, ;  his  motive  rarely  high  or  puie.  lie  is  satirical, 
but  because  of  a  contempt  for  his  kind  rather  than  a  hatred 
of  what  is  bad  and  base.  His  descriptions,  whether  of  natural 
objects  or  human  lU'tion,  are  truly  splendid ;  and  in  some 
pa.ssages.  notably  in  his  greatest  work,  Cliildi'  Harold,  lie 
rises  into  the  higher  regions  of  poetry.  But  the  tendency 
of  his  writings  is  debasing,  less  because  of  their  .sensual  and 
eiiiciirean  tone  than  by  reason  of  their  derangement  of  the 
moral  percejitions  and  their  defiance  of  the  moral  sense. 
His  heroes  are  unnatural  combinations  of  incongruous  quali- 

ties; his  women  mere  compounds  of  beauty  and  unrestrained 
passions;  and  a  gloomy  and  fierce  egoism  pervades  his  writ- 

ing. But  he  is  the  richest  in  style  and  the  most  copious  in 
fancy  of  all  modern  English  poets.  He  was  followed  in 
piililic  favor  by  his  friend  Thomas  Moore  (1779-1853),  a  poet 
of  Irish  birth,  who  wrote  Lalla  liookli,  T/ie  Loves  of  the 
Ajii/el.t,  and  Jrixh  Melodies,  but  whose  real  excellence  was 

in  lyric  coniposilions.  Moore's  songs  are  charming  in  their 
tenderness,  tlieir  lively  fancy,  and  the  sweet  cadence  of  their 
verse,  but  they  do  not  rise  into  the  highest  range  of  lyric 
writing.  They  smack  of  society,  and  have  about  them  the 
odor  eit  her  of  the  drawing-room  or  the  dinner-table. 

(Jampl)ell. — Next  in  the  galaxy  of  poets  which  distinguished 
the  reign  of  George  IV.  comes  Thomas  Campbell  (1777-1844), 
a  Scotsman  by  birth  and  a  Celt  by  blood,  who  yet  stands  high 
in  the  annals  of  English  literature.  His  Pleasures  of  Hope 

and  Gertrude  of  Wyoming  are  his  longest  and  his  most  am- 
tiitious  poems.  They  are  full  of  bright  fancy,  generous  sen- 

timent, and  earnest  humanity  of  feeling.  But  his  lyric 
poems  are  his  best,  and  they  are  of  a  very  high  order.  They 
have  the  true  fire  and  energy  of  the  highest  lyric  school, 

mingling  in  rare  combination,  fancy,  passion,  and  reflec- 
tion. His  critical  and  biographical  writings  added  largely 

to  his  literary  reputation.  Percy  Bysshe  Shelley  (1793-1822) 
and  John  Keats  (1795-1821)  should  be  noticed  here,  al- 

though greater  names  await  mention.  They  both  lived  un- 
completed lives,  neither  of  them  jirodueing  a  work  which 

attained  the  excellence  of  which  they  seemed  capable.  Shel- 
ley's life  was  one  of  revolt  against  society,  and  his  longer 

poems  are  an  utterance  of  his  rebellious  spirit.  His  minor 
poems  express  the  exquisite  tenderness  and  sweet  fancies  of 

a  really  lovely  nature.  Keats's  Endymion  and  Eve  of  St. 

Affnes.' inll  of  beautiful  passages,  lack  the  coherence  and consistency  of  style  requisite  in  poetry  of  a  high  order  ;  but 
perhaps  it  may  justly  be  said  that  he  died  too  young  for  us 
to  know  the  real  caliber  of  his  mind. 
Among  the  poetical  writers  of  this  period  these  must  be 

mentioned;  the  brothers  Horace  (1779-1849)  and  James 
Smith  (1775-1839),  the  authors  of  the  famous  Rejected 
Addresses,  parodies  or  burlesques  of  subtle  humor  and  in- 

herent merit;  Mrs.  Felicia  Henians  (1793-1835)  and  Miss 
Letitia  E.  Landon  (1803-38),  both  graceful  and  sentimental 
poets;  Robert  Montgomery  (1807-55).  the  author  of  Satan 
and  other  religious  poems;  Theodore  Hook  (1788-1841),  the 
author  of  irreligious  poems  and  jests  that  belied  his  name ; 
Joaima  Baillie  (1763-1851),  known  as  the  authoress  of  an 
elaborate  series  of  Plays  on  the  Passions  which  could  not 

be  played  and  are  never  read ;  and  Sir  Thomas  Noon  Tal- 
fourd,  a  common-law  judge,  whose  one  tragedy,  loti.  made 
a  lasting  reputation  for  him  and  for  more  than  one  represent- 

ative of  its  title  part,  and  is  read  with  delight  by  those 
who  eschew  the  theater. 

Wordsworth. — At  this  time  appeared  what  was  styled  the 
Lake  school  of  poets,  the  first  of  whom  was  William  Words- 

worth (1770-1850),  whose  poem.  An  Evening  Walk,  ad- 

dressed to  a  Young  Lady  from  the  Lakes  of  the  A'orth  of England,  was  probably  the  occasion  of  the  name  given  to 

him  and  his  imitators.'  Wordsworth  began  to  write  in  the 
old  stvle.  as  appears  by  some  poems  written  in  1786  which 
he  preserved.  But  reaching  manhood,  he  broke  loose  from 
this  style,  and  set  out  to  reform  English  poetry,  and  his 
effort  was  toward  an  admirable  end — simplicity  and  truth 
to  nature.  One  means  by  which  he  hoped  to  attain  his 

end  was,  in  his  own  language,  "  fitting  to  metrical  arrange- 
ment a  selection  of  the  real  language  of  men  in  a  state 

of  vivid  sensation."  He  failed  in  accomplishing  this  end. 
which  is  incompatible^vith  the  requirements  of  any  poetry; 
and  one  result  of  his  efforts  in  this  direction  was  the  put- 

ting in  some  form  of  verse,  generally  a  sonnet,  almost 
eve^'y  incident  of  an  externally  prosaic  life.  All  his  best 
works  had  their  excellence  (as  his  friend  Coleridge  said) 
in  a  treatment  entirely  at  variance  with  his  own  theory,  in 
conforming  to  which  he  produced  of  what  was  good  only 
some  short  and  simple  poems  of  a  remarkably  picturesque 
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bpauty ;  but  the  rest  of  liis  verses,  wnnifrlil  out  iu'conling 
to  his  theory,  excited  only  the  ridicule  of  his  couteni- 
[joraries,  antl  have  fallen  into  merit  fd  oblivion.  Words- 

worth in  the  best  raanifestation  of  his  powers  was  a  de- 
scriptive ])hilosophical  poet.  He  lacked  passion,  had  no 

dramatic  power,  even  enough  to  take  himself  out  of  him- 
self, and  liis  constructive  ability  was  small.  Of  lyric  power 

]\(.-  had  none  whatever;  and  his  versification  has  no  peculiar 
charm.  But  in  two  styles  of  poetry  he  is  without  a  supe- 

rior, almost  without  an  equal,  in  English  literature.  The 
fii-st  whi<'h  is  almost  peculiar  to  himself,  is  marked  with  a 
thoughtful  and  tender  simplicity  in  the  expression  of  the 
feelings  of  very  humble  people.  It  may  be  regarded  as  a 
very  refined  and  elevated  style  of  ballad-writing,  the  fidel- 

ity of  the  best  old  ballad  style  to  the  facts  of  nature  being 
carefully  preserved.  The  other  style — and  that  in  which 
the  greater  part  of  his  best  poetry  is  written — is  specula- 

tive, deeply  penetrative  into  the  human  heart  and  the  rela- 
tions of  man  with  God  and  nature.  It  is  grand,  but  when 

prolonged  becomes  somewhat  wearisome.  His  sonnets, 
which  are  very  numerous,  are,  with  a  few  conspicuous  ex- 

ceptions, cold  and  dry,  and  seem,  too  many  of  them,  to 
have  been  written  under  the  pressure  of  a  sense  of  duty. 
He  wrote  much,  but  room  can  not  be  spared  even  for  the 
■enumeration  of  his  important  works.  He  was  made  poet- 
laureate  in  1844,  succeeding  Southey.  Robert  Soiithey  (1774- 
1843)  wrote  much  verse,  but  little  that  can  be  termed  ijoetry. 
What  he  might  have  produced  had  he  concentrated  his  ef- 

forts can  not  be  told.  But  he  surely  might  have  been  one  of 
the  first  of  English  prose-writers.  The  amount  of  writing 
that  he  did  in  verse  and  prose  is  really  prodigious.  But  the 
essence  of  poetry  is  concentrated  thought,  or  at  least  con- 

centrated 'expression  of  thought ;  and  that  he  lacked.  He 
was  in  all  things  dilfuse,  although  clear  and  simple  and 
manly  in  style.  His  English  is  much  admired  by  the  best 
•critics.  But  he  was  without  originality  even  in  style.  Of  all 
his  verse  not  a  line  or  a  phrase  has  passed  into  the  jihrase- 
ology  of  common  life  except  one — "  deeply,  darkly,  beauti- 

fully blue" — which  owes  its  circulation  to  Byron's  having 
■<|Uoted  it.  Of  all  his  works  only  his  rambling,  humorous 
Doctor  is  now  read  :  but  he  was  one  of  the  most  conspicuous 
literary  personages  of  his  time. 

Coleridge. — Among  the  associates  of  Robert  Southey  and 
Wordsworth  was  Samuel  Taylor  Coleridge  (1773-1834),  a 
man  who,  if  he  had  been  content  with  being  only  a  poet, 
woulil  have  lieen  a  poet  of  the  highest  rank,  excluding  the 
three  who  stand  together — Homer.  Dante,  and  Shakspeare. 
Coleridge  began  life  by  being  an  enlisted  dragoon  ;  he  next 
projected  a  Utopian  republic  on  the  banks  of  the  Susque- 

hanna ;  next  he  became  a  Unitarian  preacher ;  he  afterward 
turned  Trinitarian  and  Tory;  and  he  passed  the  remainder 
of  his  life  writing  and  talking  with  a  marvelous  mingling 
of  grandeur  and  subtlety,  but  leaving  nothing  complete  ex- 

cept a  few  short  poems.  He  was  one  of  the  last  of  the  great 
talkers,  the  very  last  being  Macaulay  ;  and  like  hiin  he  s|ioke 

soliloquy.  The  author  of  2'he  Ancient  Mariner,  of  C/iria- 
tabel,  of  Love,  of  Genevieve,  of  the  Hymn  to  Otainoiini,  of 

The  Devil's  Walk,  of  the  lines  upon  Cologne,  and  the  trans- 
lator of  Walienstein  had  the  capacity  of  a  great  poet  of  very 

varied  powers.  But  he  was  beset  by  the  demon  of  criticism, 
that  foe  of  the  creative  faculty;  he  could  not  resist  the 
temptation  to  wander  away  into  the  fields  of  metaphysical 
speculation ;  he  sapped  his  mind  and  shattered  his  body 
with  opium-eating;  and  so  he  ended  his  life,  a  S])lendi(l 
wreck,  leaving  the  wealth  that  he  bore  scattered  upon  the 
shores  of  immortality. 

.Samuel  Rogers  (1763-1855),  the  banker-poet  and  the  au- 
thor of  the  Pleasures  of  Imagination,  was  a  writer  who 

formed  himself  rather  upon  the  eighteenth-century  models, 
and  who,  as  Byron  said,  "  when  he  was  delivered  of  a  coup- 

let took  to  his  bed  and  tied  up  his  knocker."  Thomas  Hood 
(1799-1845)  was  one  of  the  most  charming  of  English  lumior- 
ous  poets,  and  one  who  combined  his  humor  with  a  pathos 
peculiarly  his  own,  whose  Song  of  a  Shirt  and  Bridge 
of  Sighs  have  touched,  and  will  ever  touch,  all  true  hearts 
with  sadness. 

Brganf. — Among  the  conspicuous  later  poets  are  Bryant, 
Longfellow,  and  Tennyson.  William  Oullen  Bryant  (1794- 
1878)  first  commanded  attention  by  a,  poem,  Thanatopsis, 
written  when  he  was  nineteen  years  old — a  grand  monody 
upon  the  end  appointed  for  all  living,  the  inspiration  of 
which  was  perhaps  caught  from  a  passage  in  Measure  for 
Measure,  and  which  has  taken  a  place  among  the  classic 
poems  in  the  English  language.    After  reaching  the  age 

of  seventy  years  he  made  a  translation  of  Homer  which 
disputes  the  palm  of  sujieriority  with  all  its  predecessors. 
Between  these  periods  of  a  laborious  life  he  wrote  not  much 
poetry,  but  none  unworlliy  of  the  fame  he  won  so  early  and 
sustained  so  late.  In  purily  of  slyle.  in  the  finish  of  his 
verse,  in  the  elevation  of  his  thought,  and  in  his  loving 
portraiture  of  nature  he  is  misurpassed  among  the  poets  of 
his  time.  His  writings  h^ad  one  to  wish  that  poetry  had 
been  the  business  and  not  the  mere  adornment  of  his  life. 

LongfeUrrw. — Henry  Wadsworth  Longfellow  (1807-82) 
passed  his  life  in  the  pursuits  of  the  higher  literature.  His 
two  earliest  books.  Outre  Mer  and  ilt/perion,  were  prose, 
but  the  prose  was  that  of  a  man  of  jioetical  temperament. 
Then  came  the  Voices  of  the  Night,  which  at  once  com- 

manded the  attention  of  the  whole  Knglish-speaking  public, 
and  have  been  translated  into  German  ami  into  other  lan- 

guages. He  subsequently  gave  to  the  wcjrld  many  volumes 
of  poetry  which  have  enjoyed  as  great  a.  ixipularity  in  Eu- 

rope as  in  America.  Longfellow's  ])oetry  has  the  rare  qual- 
ity of  addressing  itself  directly  to  the  I'ninds  and  hearts  of all  men.  High  and  low,  educated  and  uneducated,  all  ac- 

knowledge its  charm.  Singidarly  refined  in  his  every  utter- 

ance, he  became  the  most  ijoinilar  P^nglish  poetical"  writer of  his  time.  His  poems  are  galleries  of  characters  uttering 
sentiments  that  sink  into  the  general  heart.  To  his  orig- 

inal works  he  added  a  translation  of  Dante,  the  singular 
fidelity  of  which  to  the  original  in  thought  and  in  form 
shows  no  less  his  mastery  of  his  own  tongue  than  his  thor- 

ough and  subtle  knowledge  of  that  of  the  great  Florentine 

poet. 

Tennyson. — Alfred  Tennyson  (1809-93),  on  succeeding 
Wordsworth  as  poet-laureate,  took  the  first  place  among  liv- 

ing British  poets.  In  his  case  almost  the  poet  was  made, 
not  born,  for  his  first  volume,  published  in  1830.  gave  no 
promise  of  his  future  fame;  and  it  was  not  until  twelve 

years  afterwai'd.  when  Longfellow  had  ])ublished  his  Voices 
of  the  Night,  his  Ballads  and  Other  J'oein-i,  his  Poems  on 
Slavery,  and  had  in  press  The  Spanish  >8Y(((/p/)(',  by  which 
his  style  of  versification  and  the  character  of  his  thought 
were  fully  displayed,  that  Tennyson  jnililished  his  second 

volume.  Poems  chiefly  Lyrical,  in  which  the  J/o/7(>  d'Artliur and  Locksley  Hall  gave  unmistakable  indications  of  his 
genius.  These  facts  dispose  of  the  assertion,  which  has 
been  unwarily  made,  that  the  New  England  poet  was  an 
imitator  of  his  British  contemporary,  a  somewhat  younger 
man  and  a  very  considerably  later  poet.  After  the  publica- 

tion last  mentioned,  Tennyson's  poetic  faculty  grew  greatly, 
and  with  it  his  fame.  Tennyson  is  eminently  a  poet  whose 
powers  were  developed,  almost  made,  by  discipline  and  by 
culture.  Like  Wordsworth  he  held  hiiiiself  apart  from  the 
world,  consecrating  his  life  to  his  Muse.  His  style  is  ele- 

vated, pui-e,  and  deeply  thoughtful.  He  deals  with  the 
great  problems  of  the  human  soul — but  incidentally,  none 
of  his  works  having  a  distinctly  nu'ta]ihysical  or'  even  a 
moral  aim.  His  In  Menioriani  is  in  this  way  very  charac- 

teristic of  his  mind,  and  with  his  Idyl'<  of  the  King  presents 
the  highest  manifestation  of  his  powers.  He  ever  wrote 
with  a  high  aim.  but  always  showed  a  consciousness  that  he 
was  doing  so.  The  deficiency  of  his  jjoetry  is  in  spontane- 
ousne-ss  and  energetic  utterance.  He  rarely  catches  "  a 
grace  beyond  the  reach  of  art."  But  some  of  his  lyric 
poems,  like  the  one  beginning  "  Break,  break,  break  on  thy 
coid  gray  rocks,  0  Sea ! "  have  an  exquisite  charm  of  senti- ment. 

Browning. — If  the  dramatic  writing  of  his  day  were 
worthy  of  classification  as  literature,  Robert  Browning 
(1813-90)  should  be  regarded  as  at  the  head  of  the  dra- 

matic poets.  This  place  would  be  his,  not  so  much  by  vir- 
tue of  his  plays  as  because  all  that  he  wrote  is  imbued  with 

the  purest  and  highest  dramatic  spirit.  He  is  not  only  the 
greatest  English  dramatist  of  the  age,  but  the  greatest  since 
Shakspeare.  lie  had  that  power  so  adnural^le,  so  rare,  of 
creating  living  personages  whose  characters  become  known 

to  us  not  by  description,  but  by  then-  own  actions  and  utter- 
ances. In  these  characters  he  entirely  lost  his  own  identity, 

and  even,  it  would  seem,  his  own  consciousness.  He  thought 
their  thoughts,  and  felt  their  feelings.  This  is  true  in  what 
seems  to  be  descriptive  poems  ;  and  the  well-chosen  names  of 
two  of  these  volumes.  Men  and  Women  and  Dramatic  Lyr- 

ics, show  a  consciousness  on  his  part  of  this  power.  His 
versification  is  often  rough,  his  style  careless,  his  thought 
involved  ;  but  those  who  understand  him  forgive  these  de- 

fects (which  he  sometimes  compels  into  charms,  if  not  into 
beauties)  for  the  delight  they  take  in  his  rare  dramatic  ge- 
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nius.     1  lo  married  Elizabeth  Barrett  (1806-61),  I  lie  most  emi- 
iii'iil  of  Knj;lisli  poetesses,  whose  Por/uf/in'w  SoiiHi'tx  (in 
which  tlic  love  crowned  by  that  niarri,-i,t;e  is  covered  by  a 

very  traMsparent  veil)  are  admirable  I'cjr  fervor  and  freedom 
of  iitterance,  and  whose  Attrora  Li'iyh  is  in  fact  a  novel  of 
society  wrought  skillfully  into  a  eharmiiif?  narrative  poem. 

Lowdl. — lames  Kussell  Lowell  (181!M)1)  and  Matthew 
Arnold  (1833-88)  are  uncommon  exemplars  of  the  union  of 
the  poetical  and  tlie  critical  faculty.  No  one  can  read  Mr. 

Ijow(^II's  Leijend  of  Brittany,  his  (SVr  Launfitl,  his  Com- 
mcnuirdtiitn  Oile,  and  his  minor  poems  without  wishing 
that  he  had  given  his  life  to  tlu;  developmeni  and  the  per- 

fection of  the  great  luitural  poetic  gift  which  1  hey  indicate. 
As  a  humorist  he  has  few  equals,  and  he  is  most  widely 
known  by  tl'.e  Biglow  Papers,  a  series  of  humorous  satirical 
poems  in  the  rustic  New  England  diah^ct,  of  which  Lowell 
IS  a  perfect  master.  His  critical  essays,  especially  those  in 
Amony  my  Books  and  My  Study  Windoirs,  are  marked  by 
searching  independence  of  thought  and  the  fruits  of  a  wide 

range  of  reading,  enlivened  by  touches  of  his  rai'e  and  racy 
humor.  Of  Matthew  Arnold's  poems,  his  dramatic  Sohrat) 
and  Bustum  is  t  \w.  finest  exhibition  of  his  jiower  in  this  di- 

rection. It  has  the  true  anticjue  grandeur,  with  the  antique 
simplicity  and  directness.  His  essays  and  critical  writings, 
which  are  numerous,  are  marked  by  unusual  subtlety  of 
thought  and  an  exquisite  finish  of  style. 

Swinhurne. — Algernon  Charles  Swirdiurne  (b.  1837),  the 
most  prominent,  if  not  the  most  admirable,  of  the  younger 
English  poets,  first  commandeil  attention  by  his  drama, 
Atalanta  in  Calydon,  remarkable  for  its  exquisite  fancy,  its 
wealth  of  language,  and  its  strong  infusion  of  the  old  Greek 
spirit.  His  other  dramatic  poems,  although  not  equal  to 
this,  delight  admirers  of  strong  passion  and  unreserved  ut- 

terance. A  volume  of  Poems  and  Ballads  exhibits  the  same 
([ualities  in  a  greater  degree,  clothed  in  a  versification  the 
external  richness  and  strength  of  which  compel  an  admira- 

tion sometimes  unwillingly  given  to  such  exhibitions  of 
nakedness  of  soul  and  body. 

Morris. — There  are  two  kinds  of  nakedness :  of  soul,  and 
of  body,  the  purer  kind  never  was  seen  in  a  more  alluring 
form  than  in  the  poems  of  William  Morris  (1834-9(i),  whose 
Jason  and  Earthly  Paradise  have  placed  him  high  in  the 
second  rank  of  English  poets.  Morris  goes  to  the  legends  of 
ancient  Greece  and  of  the  Middle  Ages  for  his  subjects  ;  and 
he  tells  these  old  tales  with  such  vividness  of  imagination, 
such  picturesque  and  sensuous  richness  of  description,  and 
such  sweet  simplicity  of  feeling  that  he  renews  and  freshens 
all  their  old  beauty  and  adds  to  it  a  charm  of  his  own.  His 
vei'sifieation  is  remarkable  for  its  easy  flow  and  for  the 
luscious  richness  of  its  sound.  But  his  great  strength  lies 
in  his  imagination.  He  sees  Ijcfore  him  the  subject  of  his 
verse.  As  a  narrative  poet  he  has  no  superior  or  equal  but 
Chaucer,  of  whom  he  professes  himself  the  scholar. 

Whiitier. — Of  the  poets  of  minor  fame  John  Greenleaf 
Whittier  (1807-92)  produced  some  fine  examples  of  true  bal- 

lad poetry — high  praise,  for  the  true  ballad,  one  of  the  most 
charming  forms  of  lyric  composition,  is  in  modern  days 
among  the  rarest  of  poetical  productions ;  and  the  author 
of  Barclay  of  Ury,  Maud  Muller,  and  Barbara  Frietchie, 
always  pure,  fervid,  and  direct,  will  be  remembered  when 
many  a  more  voluminous  and  ambitious  waiter  is  forgotten. 
Jlention  should  also  be  made  of  Thomas  Williams  Parsons 

(1819-93),  the  master  of  a  true  and  strong  poetic  utterance ; 
Jean  Ingelow;  Bret  Harte,  whose  humorous  poems  in  dialect 

have  qualities  regarded  as  peculiarly  "  Americ^an  "  ;  Bayard 
Taylor  (1835-78),  who  has  made  the  best  translation  of  Faust ; 
Richard  Henry  Stoddard,  George  Henry  Boker  (1842-90),  Ed- 

mund Clarence  Stedman,  and  NV'alt  Whitman  (1819-93),  who 
amid  heaps  of  commonplace  rubbish  in  fantastic  form  has 
dropped  some  lines  weighted  with  thought  and  true  feeling. 

The  principal  dramatists  of  the  nineteenth  century  are 
James  Sheridan  Knowles  (1784^1863),  Dion  Boueicault 
(1822-90),  Tom  Taylor  (1817-80),  and  Thomas  William 
Robertson  (1829-71),  but  no  one  of  them  wrote  a  play  which 
has  any  value  except  upon  the  stage.  In  the  English  lan- 

guage dramatic  literature  seems  to  have  ceased  to  exist. 
Ki.-iiard  Brinsley  Sheridan  (1751-1816),  the  author  of  The 

Itivals  and  The' School  for  ,S'«cwk?((/, belonging  partly  to  the eighteenth  century,  is  the  last  of  the  dranuitic  school.  But 
even  his  comedies  are  cornedies  of  wit,  not  of  character,  and 
the  wit  is  always  that  of  Sheridan,  not  of  tlie  personages  who 
utter  it. 

Novels. — In  no  department  of  literature  has  the  increased 
intellectual  activity  of  the  nineteenth  century  been  so  co- 

piously m.anifested  as  in  that  of  [irosc  fiction.  The  writers 
of  novels  are  to  be  nundjered  nowadays  liy  the  hundred. 
Merely  mentioMing  the  names  of  Hannah  More  (174.5-1833), 
the  author  i>t  Ca-lehs  in  Search  of  a  Wife  and  other  writ- 

ings of  a  pietistic-social  purpose;  William  Beckford  (1759- 
1844),  whose  Vatliek,  originally  written  in  French,  does  not 
for  its  nu'rit  deserve  a  notable  place  in  English  literature; 
Anne  Radelilfe  (1764-1833)  and  Matthew  Gregory  Lewis 
(1775-1818)  (called  "Monk"  Lewis,  from  the  title  of  his 
most  celebrated  work),  both  of  whom  reveled  in  horrors 
and  mysteries;  and  the  two  sisters,  Jane  (1776-1850)  and 
Anna  Slaria  Porter  (1780-1832),  the  [iriestcsses  of  the  god- 

dess of  sensibility — all  of  whom  belong  rather  in  spirit,  as 
they  do  much  in  time,  to  the  eighteenth  century — let  us 
pass  to  the  consideration  of  the  later  and  stronger  writers 
of  fiction,  only  the  most  eminent  and  cliaracteristic  of  whom 
can  be  noticed  here. 

Scott. — The  great  novelist  of  the  century,  of  the  English 
language — and  it  is  not  too  nuu-h  to  say  of  the  world — is 
Sir  Walter  Scott,  wdio,  as  has  been  seen,  holds  also  so  high 
a  place  among  its  poets.  The  Waverley  Novels,  so  called 
from  the  title  of  the  first  one  of  the  series,  are  chiefly  his- 

torical— that  is,  their  plots  are  interwoven  with  historical 
incidents,  and  some  of  tlieir  principal  personages  are  figures 
taken  from  history.  In  correctness  of  hist<irical  detail, 
as  also  in  coiTcctness  of  style,  they  are  open  to  adverse 
criticism.  But  trifles  of  that  kind  are,  or  ought  to  be,  dis- 

regarded by  even  the  best-informed  and  most  cultivated 
readers  as  they  are  borne  onward  upon  the  strong,  steady 
stream  of  the  story.  Scott  was  simply  the  greatest  writer 
of  stories  that  ever  lived.  His  imaginative  realization  of  his 
personages,  and  his  dramatic  evolution  of  their  characters 
and  management  of  their  intercourse  with  each  other  are 

inferior  only  to  Shakspeare's,  from  whom,  in  imaginative 
writing,  criticism  may  take  one  great  leap  to  him.  No 

other  writer  but  Shakspeare  has  filled  the  world's  memory with  such  a  throng  of  living  figures,  so  varied  in  their  types, 
so  lifelike  and  real-seeming  in  their  action.  He  spends 
little  time  in  analyzing  motives  and  in  dissecting  character; 
but  with  strong,  clear  touches,  every  one  of  which  has 
meaning,  he  places  the  man  or  the  woman  before  us,  and  we 
know  them,  as  we  know  our  friends  or  our  enemies,  forever 
after,  and  at  once  we  become  interested  in  their  feelings, 
their  actions,  their  experience^  and  their  fate.  Scott  is  a 
singularly  healthful  writer.  There  is  in  his  works  hardly  a 
morbid  passage  or  one  in  any  sense  injuiious.  One  rises  from 
them  refreshed,  delighted,  invigorated,  elevated.  In  narra- 

tive power,  in  truthfulness,  in  picturesqueness,  in  life-like 
action,  in  the  clear  management  of  a  complicated  action,  in 
united  strength  and  delicacy  of  portraiture,  in  grandeur  of 
movement,  in  humor,  and  in  charm  of  style  he  is  without 
a  rival.  Jane  Austen  (1775-1817),  who  followed  him  as  a 
younger  contemporary,  is  one  of  the  best  of  Enghsh  domes- 

tic novelists.  Her  works  will  always  be  read  for  their  in- 
trinsic interest  and  as  faithful  and  pleasing  pictures  of  the 

society  of  her  time.  George  P.  R.  James  (1801-60)  was  an 
imitator  of  Scott,  and  although  a  prolific  writer  and  a  favor- 

ite with  the  public  of  his  day,  he  has  shared  the  fate  of  all 
imitators,  and  is  now  Uttle  read.  But  the  author  of  Philip 
Augustus  and  One  in  a  Thousand  was  a  novelist  of  no  mean 

powers. 
Biilwer. — Edward  Lrtton  Bulwer  (1803-73),  afterward 

Lord  Lytton,  in  his  novel  Pelharn  introduced  to  the  world 
what  is  distinctively  known  as  the  novel  of  fashionable  so- 

ciety. He  afterward  extended  his  field  and  wrote  historical 
novels,  sentimental  novels,  novels  descript  and  nondescript. 
A  man  of  high  culture,  of  various  acquirements,  and  a  writer 
of  considerable  power,  he  comman(le<l  for  many  years  the 
admiration  of  a  wide  circle  of  readers.  But  he  was  in  no 

way  original ;  his  sentiment  was  equally  false  and  excessive  ; 

his' style  was  artificial;  he  had  no  dramatic  power;  and  his personages  have  no  true  life  or  character,  but  are  bundles  of 
clothes  with  something  in  them  that  talks  what  Edward  Bul- 

wer thought.  No  one  of  them  lives  except  Pelham.  a  typical 
high-class  dandy  of  the  latest  Georgian  era.  His  best  works 

are  Tlie  Caxto'ns  and  My  Novel,  written  in  imitation  of Sterne. 

Disraeli. — Benjamin  Disraeli  (1804-81) — the  son  of  Isaac 
Disraeli  (1766-1848),  a  Hebrew  who  wjis  converted  to  Chris- 

tianity, and  who  is  widely  known  as  the  author  of  The  Cu- 
riosities of  Literature.  The  Amenities  of  Literature,  and 

The  Calamities  of  Authors — was  the  author  of  several  novels, 
the  earliest  of  which  is  Vivian  Grey  (1825)  and  the  last 
Endymion  (1880).     His  works  are  brilliant, and  have  always 
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coinraandcd  attention,  l)ut  tln'v  iire  fantastic,  cxlniviigant. 
and  untruthful  as  representations  of  human  nature  or  of 
society  at  any  time  or  in  any  country.  Most  of  them  have 
a  political  or  a  social  purjiose,  and  are  believed  to  contain 
portraits  of  contemporary  politicians  and  other  persons  of 
distincticm.  But  Henrietta  Tample  has  been  regarded  by 
some  critics  as  one  of  the  most  natural  love-stories  over 
written.  His  writings  indicate  a  strong  prepossession  in 
favor  of  tlie  Hebrew  race.  His  chief  distinction  was  in  the 
field  of  politics. 

Dickens. — Charles  Dickens  (1812-70),  a  man  of  singu- 
larly original  powers,  next  appeared  upon  this  field.  He 

was  a  humorist,  and  found  congenial  subjects  among  char- 
acters of  low,  or  at  least  of  humble,  life.  Of  these  his  cari- 
catures— for  he  rarely  drew  except  to  caricature — are  in- 

finitely amusing.  His  attemjits  to  rise  above  this  plane 
were,  with  one  notable  exception,  The  Tale  of  Two  Cities, 
conspicuous  failures.  His  sentiment  is  generally  exagger- 

ated, and  his  pathos  often  false.  But  as  a  humorist,  pure 
and  simple,  he  is  unrivaled  in  the  present  generation. 
William  Makepeace  Thackeray  (1811-62),  also  a  humorist, 
was  a  writer  of  a  very  different  stamp.  His  novels  are  satires 
upon  society.  But  his  style  is  pure,  his  satire  delicate,  his 
caricature  little  exaggerated,  and  his  pathos  is  true  and 
often  profound.  His  personages  generally  belong  to  the 
cultivated  classes  of  society,  and  his  representations  of 
gentlemen  and  ladies,  both  as  to  their  manners  and  their 
motives,  are  always  worthy  of  admiration.  The  author  of 
Vanity  Fair,  Pendennis,  and  Henry  Esmond  has  a  high 
and  a  permanent  place  among  English  writers  of  fiction. 
Charles  Kingsley  (1819-75)  was  the  author  of  novels  of  very 
considerable  merit,  among  which  are  Alton  Locke,  Yeast, 
and  Amyas  heigti. 

George  Eliot. — Among  women  who  have  wi-itten  novels, 
Charlotte  Bronte  (1816-5.5),  the  author  of  Jane  Eyre,  holds 
a  conspicuous  place.  Her  few  works  are  chiefly  remark- 

able as  giving,  with  great  subtlety  of  perception  and  bold- 
ness of  utterance,  the  woman-view  of  man's  character,  and 

as  to  women  their  view  of  themselves  in  relation  to  man. 
Very  introspective  and  analytic,  they  dissect  motives  with  a 
hand  at  once  bold  and  delicate.  In  this  respect,  however,  as 
in  all  others,  slic  must  yield  to  the  writer  who  appeared 
under  the  name  of  George  Eliot,  but  whose  real  name  was 
Mary  Ann  Evans  (1819-80),  George  Eliot's  constructive 
power  was  small ;  she  was  not  a  great  teller  of  tales.  In  her 
subtle  analysis  of  character  and  revelation  of  motives  she  al- 

lowed the  movement  of  her  story  to  lag :  she  crowded  her 
canvas  witli  too  many  figures,  all  i)ainted  like  miniatures, 
until  she  and  the  reader  both  began  to  forget  the  main  pur- 

pose in  hand.  To  this  criticism,  however,  her  earlier  sketches, 
her  first  novel,  Adam  Bede,  and  above  all  Romola,  are  in  a 
great  measure  exceptions.  Itnmola,  as,  the  history  of  two 
lives,  and  in  the  revelation  of  character  and  the  niotives — 
the  unacknowledged  and  almost  self-unknown  motives — of 
its  principal  male  character,  Tito — is  a  marvelous  work  of 
art.  George  Eliot,  like  the  generalitv  of  female  writeiw, 
was  most  successful  in  describing  what  she  had  seen.  Her 
personages  are  studies  from  life,  but  she  had  a  vivid  imag- 

ination and  great  dramatic  power.  Her  views  of  life  and  of 
human  nature  are  gloomy  and  depressing.  Her  stvle  is  in 
all  respects  admirable.  Elizabeth  (Stevenson)  Gaskell  (1810- 
65)  must  not  be  forgotten,  her  Life  of  Charlotte  Bronte  and 

her  works  of  fiction,  such  as  Mary  'Barton,  and  Cranford, possessing  rare  merit. 
iJearfe.— Charles  Keade  (1814-84)  wrote  novels  which  by 

their  vividness  of  portraiture,  their  vivacity  of  movement, 
and  their  humor  took  a  firm  hold  upon  the  public.  What- 

ever the  nicely  fastidious  may  think  of  the  taste  of  much 
that  he  wrote,  even  they  can  not  fail  to  be  interested  in  the 
fortunes  of  his  jiersonages.  His  effects  are  theatrical,  and 
sometimes  seem  as  if  they  were  contrived  for  the  stage.  He 
leaves  little  impression  of  reserved  power.  His  best  works 
are  Cliristie  Jolmstone,  Peg  Woffington,  and  I%e  Cloister 
and  t/ie  Hearth ;  the  last  an  historical  novel  which  needed 
only  condensation  to  have  taken  a  high  place  among  works of  that  class. 

Writers  of  Fiction  in  the  U.  6'.— To  prose  fiction  the 
U.  S.  has  contributed  little  of  a  verv  high  order.  In  the 
eighteenth  century,  Charles  Brockden  Brown  (1771-1810) 
wrote  several  novels  which  have  some  power  of  enlisting  the 
attention,  but  the  morbid  tone  of  which  made  them  repul- 

sive, and  they  have  been  wisely  allowed  to  pass  into  ob- 
livion. James  Peniraore  Cooper  (1789-1851)  attained  a 

greater  and  more  enduring  celelirity.     This   was  chiefly. 

however,  becau.se  his  .scenes  doiiicted  frontier  life,  that  of 
hunter.s,  trappers,  and  Indians.  They  pleased  those  whose 
taste  delighted  in  adventure,  and  in  I'^urope  they  com- 

manded attention  because  they  were  regarded  as  peculiarly 
"American."  As  tales  of  adventure  thev  are  interesting  to those  who  are  not  fastidious  as  to  the  truthful  seeming  of 
what  they  read ;  but  tliey  have  no  value  as  studies  or  )iic- 

tures  of  human  nature.'  The  characters  are  impossible, and  the  style  is  poor,  mean,  and  unpolished.  They  are 
chiefly  adapted  to  the  tastes  of  veiy  young  men  and  boys. 

Cooper's  sea  novels  are  of  greater  rne'rit,  if  not  of  a  higher order. 

naivthorne. — After  Cooper  there  was  no  novelist  worthy 
of  special  notice  until  the  appearance  of  Natlianiel  Haw- 

thorne (1804-64),  whose  Scarlet  Letter  at  once  commanded 
the  admiration  of  the  whole  literary  world.  Hawthorne 
was  a  writer  of  the  most  marked  originalitv  and  at  the 
same  time  of  the  highest  finish  in  style.  His  novels  are 

highly  dramatic;  but  their  dramatic  "power  is  as  unlike 
that  of  Scott's,  for  instance,  as  can  be.  He  deals  with 
the  inner  life  of  his  personages.  We  see  them  indeed,  but 
chiefly  we  live  their  lives.  His  death  cut  short  what  prom- 

ised to  be  a  brilliant  career,  but  he  left  enough  behind 
him  to  secure  an  enduring  fame,  Edgar  Allan  Poe  (1809- 
49)  produced  no  novel,  but  as  a  writer  of  tales,  the 
strange  incidents  of  which  he  had  the  singular  power  of 
making  seem  not  only  probable  but  actual  and  real,  he  at- 

tained distinction  at  home  and  abroad.  He  writes  like  a 
gifted  reporter  of  extraordinary  and  incredible  scenes  which 
pass  before  his  eyes.  With  him  it  is  difficult  to  draw  the 
line  where  the  possible  ends  and  the  impossible  begins. 
His  fanciful  poems  and  his  trenchant  criticisms  added  to 
his  reputation,  but  he  does  not  take  a  place  among  those 
who  have  nature  as  a  model.  Probably  no  modem  work 

of  fiction  was  so  widely  read  as  Uncle  Tom's  Cabin,  by 
Mrs.  Harriet  Beecher  Stowe  (1812-96)  ;  but  the  interest 
which  it  excited  was  due  chiefly  to  the  sensitiveness  of  the 

public  mind  all  over  the  world  "upon  the  subject  of  slavery 
in  the  U.  S.  The  same  lady's  other  novels,  although  supe- 

rior to  that  which  made  her  known,  failed  to  receive  any- 
thing like  equal  marks  of  public  favor. 

Trollnpe. — The  novel  of  modern  society  has  attained  what 
would  seem  to  be  its  highest  development  in  the  volumi- 

nous works  of  Anthony  TroUope  (1815-83).  His  discern- 
ment of  character  was  subtle  and  true:  his  appreciation  of 

social  relations  and  of  their  effects  upon  external  and  in- 
ternal life  has  never  been  ecjualed,  and  it  would  seem  can 

not  be  surpassed,  because  it  is  perfect.  He  is  not  specially 
humorous,  or  satirical,  or  sentimental,  or  sensational;  and 
yet  humor  and  satire  and  sentiment  and  sensation  all  ap- 

pear in  his  novels,  simply  by  their  being  so  true  a  reflex  of 
individual  and  social  life.  If  his  stories  are  ever  tame  and 

commonplace,  it  is  because  society  is  tame  and  common- 
place; and  their  many  characters  which  are  noble,  and 

their  many  passages  which  are  colored  with  the  warm  hues 
of  strong  or  tender  feeling,  show  that  all  that  is  artificial 
and  conventional  in  modern  society  does  not  repress,  but 
sometimes  tends  even  to  heighten  and  to  quicken,  the  emo- 

tions of  unchanging  human  nature.  In  the  completest  con- 
trast to  the  novels  of  this  author  are  the  vivid  and  pictur- 
esque sketches  of  California  life,  in  prose  and  verse,  of 

Francis  Bret  Harte  (b.  1831).  who  rapidly  attained  the  repu- 
tation of  being  the  first  writer  of  fiction  whose  works  are 

marked  by  a  peculiarly  "American"  tone  and  atmosphere; 
and  possibly  there  may  be  something  in  them  of  this  kind 
whicli  is  not  due  only  to  their  characters  and  the  social 
conditions  which  they  represent.  However  this  may  be, 
their  interest  is  peculiar  and  their  humor  delicious. 

Hughes. — Thomas  Hughes  (1823-96)  became  celebrated  as 
the  author  of  Tom  Brown's  Schooldays  and  Totn  Brown 
at  O.rford,  written  for  very  young  readers;  but,  like  all 
good  books  of  that  kind,  they  were  full  of  interest  for  those 
of  riper  years.  The  manliness  of  style  ami  tone  in  these 
books,  their  sound  morals,  far  removed  from  all  priggish 
pretension  to  goodness,  and  the  thorough  understanding  of 
boy  nature  which  they  show,  have  made  them  classics  in 
their  kind,  Charles  William  Shirley  Brooks  (1816-74)  should 
be  mentioned  as  a  society  novelist  of  very  considerable  pow- 

ers, and  William  Wilkie"  Collins  (1824-89)  as  the  author  of tales  remarkable  for  their  intricate  and  well-contrived  but 
not  very  probable  plots. 
Among  the  crowd  of  novelists  of  the  day  whose  very 

names  can  not  be  mentioned  except  in  their  aggregate 
form  of  legion,  that  of  George  Meredith  (b.  1828).  author  of 



V3S ENGLISH  LITERATURE 

The  Ordeal  <if  Richard  Fei<erel,  Bfmiehamp's  Career,  and 
■otluT  works,  liikos  high  rank  vl'or  vigor  an<l  individuality, 
though  unknown  to  the  general  reailer.  Richuril  I)od- 
<lridge  Blackuiore  (b.  1835)  has  produced  one  book  (Lorna 
DiKine),  that  luis  become  a  classic.  Walter  Besant  (b.  1838) 
has  dealt  with  social  problems  in  uumy  of  his  novels — in 
All  Sorts  and  ('(inditions  of  Men,iin'  instance — and  given  a 
decided  impetus  to  the  work  of  social  reform.  John  Henry 
Shorthouse  (1).  1834),  the  author  of  John  Jnglesant ;  Will- 

iam Black  (b.  1840),  the  author  of  A  Princess  of  Thule ; 

juid  J.  iM.  liarrie  (b.  1860),  the  authoi-  of  The  Litt'le  Minis- 
ter, iiu-n  differing  widely  in  style,  have  accpared  gi'cat  ])op- ularitv. 

//ar(/.V.— Thomas  Hardy  (b.  1840),  the  author  of  The  Re- 

turn of  the  Native,  The' Hand  of  Etiielberta.  Tes.%  nmX  a number  of  other  stories,  is  one  of  the  most  original  of 
Knglish  novelists.  His  plots  are  distinguished  by  pi<piant 
situations,  the  talk  of  his  rustics  has  the  quaintness  of  Sliak- 
speare's  simple  folk,  and  his  heroines  are  fallible  but  charm- 

ing. The  most  vivid  and  truthful  presentation  of  .social  life 
in  tlie  U.  S.  in  the  center  of  its  wealth  and  commerce  that 
has  yet  appeared  is  Never  Ar;ain,  bv  William  Starbuck 
Mayo,  M.D.  (181^-05).  (ieorge  William  CUirtis  (1824-92) 
also  wrote  one  novel,  Truni/j.s,  but  he  will  rather  be  re- 

membered as  the  author  of  Prue  and  /,  a  series  of  confes- 
sions of  a  simple-minded  old  bookkeeper  of  exquisite;  ten- 

derness and  sweetness  of  sentiment,  and  of  the  Putipliar 
Papers,  a  burlesque  of  New  York  society,  and  of  the  Iloivadji 

travels,  in  the  style  of  Kinglake's  PJothen.  'J'he  lalest 
school  of  society  fiction  is  represented  in  America  by  Will- 

iam Dean  Howells  (b.  1837),  author,  of  A  (Jliance  Acquaint- 
ance, A  Modern  Instance,  The  Rise  of  Silas  Lapham,  etc. ; 

and  Henry  James,  Jr.  (b.  1843),  author  of  TJaisy  Miller, 
The  Europeans,  The  Bostonians,  etc.  Both  of  these  novel- 

ists are  subtly  aiuilytie  in  method,  dealing  largely  in  man- 
ners and  in  delicate  shades  of  cliaracter,  and  discarding  the 

<jld-fashioned  "plot."  They  have  originated  "internation- 
al "  fiction,  in  which  the  opposing  ideals  of  American  and 

f(jreign  society  are  brought  into  amusing  contrast.  In 
their  minuteness  of  observation  and  truth  of  detail  they 

sometimes  resemble  Trollope,  though  their  literary  prin- 
ciples ally  them  more  closely  to  recent  continental  fiction 

than  to  the  English. 
Essayists  and  3Iiscellaneous  Writers. — Few  tasks  are 

more  difficult  tlian  the  classification  of  books  and  their 

writers.  Where  shall  be  placed  William  Cobbett  (1762- 
1835),  who  wrote  upon  politics,  gardening,  and  what  not  ? 
It  is  chiefly  as  a  political  essayist,  however,  that  he  will  be 
remembered.  His  writings  show  strong  common  sense, 
strong  prejudices,  independence  of  thought,  set  forth  in 
a  direct,  manly,  incisive  style.  William  Godwin  (1756- 
1836)  wrote  a  novel,  Caleb  Williams,  the  fame  of  which 
still  lives,  but  his  chief  distinction  was  that  of  a  political 
essayist  and  historian  of  robust  mind  and  strong  liberal 
tendencies.  His  wife,  Mary  Wollstonecraft  (17.59-97),  by 
her  Vindication  of  the  Rights  of  Woman,  took  the  lead  in 
a  movement  which  seems  to  be  still  advancing.  Charles 
Lamb  (1775-1836)  will  be  always  read,  and  always  loved,  for 
the  gentleness  of  soul  and  the  exquisite  humor,  sometimes 
falling  into  mere  personal  whim,  which  appear  in  his 
Essays  of  Elia  and  his  correspondence.  To  him  there 
could  not  he  a  stronger  contrast  than  Walter  Savage  Lan- 
dor  (1775-1864),  who  had  all  the  virtues  and  most  of  the 
faults  peculiar  to  the  Anglo-Saxon  race,  and  embodied 
them  in  his  writings,  although  his  peculiarities  of  temper 
kept  him  so  at  war  with  his  kindred,  ami  even  his  country, 
that  he  passed  most  of  his  life  in  voluntary  exile.  His 
Pericles  and  Aspnsia,  Imai/inary  Conversations,  Last 
Fruit  of  an  Old  Tree,  and  Dry  Sticks  show  a  wide  range 
of  learning  and  strong  critical  sense,  but  narrow  sym- 

pathies, and  an  absence  of  that  great  lubricator  of  the 
friction  of  life — humor.  John  Wilson  (1785-18.54),  al- 

though he  wrote  some  poetry,  is  I'emembered  for  his 
Christopher  North  papers  upon  literature  an<l  sporting  sub- 

jects, which  were  published  in  Blackioood's  Magazine, of  which  in  its  earlier  years  he  was  editor.  His  critical 
taste  was  soimd,  but  much  of  his  writing  is  mere  animal 
spirits  put  on  ]iaper,  and  he  was  chief  of  a  school  all  of 
whose  pages  reek  with  the  fumes  of  whisky  and  tobacco, 
which  can  not,  however,  entirely  becloud  their  strong  sense 
and  their  scholarship. 

De  Quincey. — For  whisky  and  tobacco  Thomas  De  Quin- 
■oey  (1785-18.59)  substituted  opium,  to  which  we  owe  his 
■Confessions  of  an   Opiuni-Eater,  and   pcrliaps  its   effects 

may  Ik;  traceil  in  Suspiria  de  Profiindis  and  in  many  of 
his  subsequent  voluminous  writings,  wliich  are  crowded 
with  the  evidences  of  a  wide  range  of  desultory  scholarship, 
wilh  subtle  criticism,  rich  fancy,  and  a  peculiar  humor, 
all  embodi(;d  in  a  stvle  of  rcmarkaljle  richness  and  splendor. 
William  llazlilt  (1778-1830)  lived  from  early  manhood  until 
his  death,  not  very  happily,  ujion  the  miscelhineous  prod- 

ucts of  his  [len  as  a  contributor  to  various  periodical  ])ubli- 
cati<ms  of  his  day.  He  was  consequently  able  to  do  little 
as  we  may  be  sure  he  would  have  liked  and  was  able  to  do 
it.  Hut  as  a  critic  of  literature  and  art  and  of  society  he 

holds  a  high  place,  which  he  owes  in  a  great  measure  to'  his nuMily  and  thoroughly  English  style.  James  Henry  Leigh 
Hunt  (1784-18.59),  another  writer  of  the  same  sort,  has  less 
force,  l)ut  is  always  graceful  and  pleasing.  But  the  great 
nuxlern  master  in  English  of  grace  and  ease,  and  of  a  lam- 

bent humor  nnich  like  that  of  Addison,  is  Washington 

Irving  (1783-1859).  whose  Sketch  Book,  Knickerbocker's 
History  of  New  York,  and  Legends  of  Sleepy  Hollow  do 
more  to  secure  his  etiduring  fame  than  mo.st  of  his  more 
ambitious  works,  including  his  Life  of  George  Washington. 

Carlyle. — L'nlike  Irving  in  every  way  was  Thomas  Carlyle 
(1795-1881),  whose  style  is  rugged  and  whose  humor  grim, 
but  who  was  a  critic  of  the  first  class,  and  whose  Sartor 
Resartus  is  a  subsoil  plow  driving  deep  beneath  the  surface 
conventionalities  of  society.  A  like  purpose  prevails  in  his 
Latter-Day  T'amphlets  and  Hero-Worship.  It  is  to  be  re- 

marked that  Carlyle's  peculiar  style — so  peculiar  that  it  has 
been  called  "  ( 'arlylese  " — does  not  appear  in  his  earlier  works. 
Mr.  Carlyle  the  I'cformer  appears  as  a  scornful,  .scourging 
critic,  and  in  that  spirit  he  wrote  his  historical  wcjrks.  The 
French  Revolution  and  Frederick  the  Great.  To  him  Ralph 
Waldo  Emerson  (1803-82)  has  been  not  very  happily  com- 

pared. The  purpose  of  the  two  writers  may  be  the  same,  but 
their  manner  is  entirely  different.  Emerson  had  the  calm 
observance  and  the  serene  thoughtfulness  of  a  philosopher, 
and  he  showed  a  strong  love  of  external  nature  of  which 
Carlyle  seemed  scarcely  conscious.  His  style  is  aphoristic 
and  epigrannnatic,  and  both  his  prose  and  his  poetry  are 
full  of  wisdom.  Caroline  Elizabeth  Norton  (1808-77),  a  mis- 

cellaneous writer,  inherited  some  of  the  talent  of  her  grand- 
father, the  great  Sheridan. 

Smith  and  Jerrold. — Among  the  wits  of  a  past  generation 
two  were  pre-eminent — Sydney  Smith  (1771-1845)  and  Doug- 

las Jerrold  (1803-57),  but  their  wit  was  almost  their  only 

point  of  likeness.  Jerrold's  wit  was  a  scourge,  while  Syd- 
ney Smith's  was  the  genial  laughter  of  a  lover  of  his  kind. 

His  essays  touch  many  of  the  most  important  topics  in 
which  men  of  these  times  are  interested,  and  they  are  loaded 
with  sagacity.  His  style  is  remarkable  for  its  clearness  and 
manlv  dignity.  Another  wit  whose  wisdom  is  greater  than 

his  w"it  is  Oliver  Wendell  Hohnes.  M.  D.  (1809-94),  of  whose 
writings  his  Breakfast-Table  books — the  Autocrat,  the  Poet, 
and  the  Professor — exhibit  his  minil  and  his  style  at  their 
best.  They  present  a  curious  and  careful  study  of  that  vari- 

ety of  human  nature  which  is  found  in  the  New  England 
of  the  nineteenth  century,  and  are  threaded  through  and 
through  with  gentle  satire.  The  study  of  human  follies  and 
human  weakness  and  of  the  conventional  fonns  of  modern 

society  which  took  Holmes  to  the  breakfast-table  and  Syd- 
ney Smith  to  the  dinner-table,  drove  Henry  David  Thoreau 

(1827-62)  to  a  hermit's  life,  in  which  he  lived  in  a  cabin  of his  own  building,  chiefly  upon  beans  of  his  own  growing. 
He  studied  birds  and  beasts  and  inanimate  objects  for  the 
purpose  of  reflecting  severely  u])on  man.  But  his  love  of 
nature  was  genuine,  his  love  and  knowledge  of  literature 
great,  and  his  own  style  beautiful.  He  can  not  be  read  with- 

out forgiveness  for  his  gentle  mistaken  misanthropy. 
Helps. — Arthur  Helps  (1813-75)  won  for  himself  a  peculiar, 

and,  if  not  a  very  high,  a  long-enduring  place  in  literature. 
With  little  that  is  strikingly  new  in  his  thought,  he  com- 

mands the  respectful  attention  of  a  large  circle  of  the  very 
highest  class  of  re.ulers.  This  he  does  by  the  very  clear  and 
earnest  way  in  which  he  brings  up  and  pres.ses  home  half- 
forgotten  truths  which  concern  the  daily  life  of  aU  culti- 

vated people.  He  presented  homely  common  sense  in  the 
most  elegant  dress.  He  wrote  two  novels,  Realmah,  over 
which  his  Friends  in  Council  entertain  themselves  and  his 
readers  with  wise  and  witty  chat,  and  Jvaji  de  Biron. 
Among  other  writers  of  this  class  in  America  even  such  a 
sketch  as  this  must  notice  Donald  Grant  Mitchell  (b.  1822), 
a  polished  satirist  of  society  and  an  observant  critic  of  rural 
life ;  Thonuis  Wentworth  Higginson  (b.  1823),  whose  essays 
are  strong  protests  against  physical  and  mental  weakness; 
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and  Edward  Everett  ITale  (b.  1832),  whose  sermons,  essays, 
and  sketches  all  show  a  strong,  clear,  subtle  mind,  a  lover 
(if  freedom,  and  a  Christian  of  tlie  Broad  Church. 

A  peculiarly  national  type  of  low  or  broad  comic  writing 
has  been  developed  in  the  U.  S.,  the  two  foreioost  representa- 

tives of  which  are  Charles  Farrar  Brown,  "  Artemus  Ward  " 
(1834-67),  and  Samuel  Langhorne  Clemens,  "  Stark  Twain  " 
(b.  1835),  the  author  of  Innocents  Abroad,  Adventiinis  of 
Huckleberry  Finn,  etc.  These  humorists  and  their  numerous 
imitators  have  made  free  use  of  dialect,  slang,  eacography, 
and  similar  devices,  and  their  fun  is  tinctured  with  extrava- 

gance, irrevei'enee,  caricature,  and  the  wildest  paradox.  It 
is,  however,  unquestionably  effective,  and  is  a  new  thing  in 
tlie  humorous  literature  of  the  world. 

Criticisms  of  Vie  arts  of  desii/n,  like  those  arts  them- 
selves, sprang  up  late,  and  at  first  grew  feebly,  among  tlie 

English-speaking  peoples.  The  Analysis  of  Beauty  of  Will- 
iam Hogarth  (1697-1764)  and  the  Lectures  of  Sir  Joshua 

Reynolds  (1733-93),  although  not  without  suggestions  of 
some  value,  are  cliiefly  distinguished  as  the  works  of  emi- 

nent painters.  And  Burke's  Essay  on  tlie  SiiMime  and Beautiful  is  all  awry  from  its  purpose.  Its  very  style  lacks 

all  its  author's  peculiar  charm.  Rev.  Archilwld  Alison 
(1757-1839)  wrote  Essays  on  Taste  which  |)romoted  cidture 
in  this  respect,  but  which  are  now  rarely  referred  to ;  but 

Sir  Uvedale  Price's  Essays  on  tlie  Picturesque,  published  in 
1810,  may  still  be  read  with  profit,  and  have  since  been  re- 

printed. The  works  upon  Christian  art  by  Mrs.  Anna 
Jameson  (1794-1860)  contain  much  that  is  valuable,  both  of 
history  and  criticism. 

Ruskin,. — It  was  not  until  the  appearance  of  John  Ruskin 
(b.  1819)  that  there  arose  a  subtle,  profound,  and  thoroughly 
(.(ualified  critic  of  fine  art — one  who  to  his  critical  jierceptions 
joined  the  ability  to  communicate  them  with  beauty  and 

impressiveness  of  style.  Mr.  Raskin's  chief  distinction  as  a 
critic  is  that  he  never  writes  without  nuiking  his  hearers 
think,  even  when  they  smile  at  his  Utopian  theories  of  soci- 

ety and  of  political  economy.  James  Jackson  Jarves  (1818- 
88)  has  written  with  knowledge,  thoughtfulness,  and  hon- 

esty about  art,  and  particularly  ancient  art :  and  Philip 
(iilbert  Ilamerton  (1834-94)  dis[ilayed  the  same  qualities  in 
Etching  and  Etchers,  The  Graphic  Arts,  and  other  impor- 

tant works. 

Criticism  has  been  raised  to  a  special  branch  of  literature 
<luring  the  nineteenth  century,  toward  which  the  establish- 

ment of  the  great  British  periodicals,  the  Edinburyh  Review, 
the  London  Quarterly  Review,  i\ie  Westminster  Review,  and 
in  the  U.  S.  the  North  American  Review,  contriliuted  largely  ; 
their  influence  and  example  have  been  such  that  now  no 
magazine  or  newspaper  of  the  first  class,  either  in  Great 
Britain  or  North  America,  appears  without  such  critical  re- 

views of  literature  in  all  its  branches,  of  art,  and  of  science, 
as  fifty  years  ago  were  produced  nowhere,  and  wliich,  with 
allowance  for  much  ignorance,  presumption,  and  bad  taste, 
on  the  whole  guide  the  public  mind  aright.  In  this  depart- 

ment of  literature  many  of  the  writers  who  have  already 
been  mentioned  attained  distinction. 

Of  those  not  hitherto  mentioned.  Lord  Francis  Jeffrev 

(1773-1850),  William  GifEord  (1756-1826),  and  John  Gibson 
Lockhart  (1794^1854)  deserve  special  mention.  They  were 
all  severe,  as  well  as  able  and  generally  honest,  in  their 
criticism,  and  did  much  toward  the  formation  of  the  public 
taste  in  the  early  part  of  the  century.  Henry  Hallam 
(1777-1859)  in  hisLiterature  of  Europe  gives  a  mass  of  vari- 

ous learning  and  generally  sound  critical  opinion.  It  is,  and 
will  probably  remain,  the  standard  work  ujjon  its  subject  in 
the  English  language. 

Philology,  using  the  word  in  its  widest  sense,  includes  all 
writing  upon  language,  even  the  well-known  grammar  of 
Lindley  Murray  (1743-1826),  the  American  Quaker  who  for 
so  long  gave  the  law  of  the  construction  of  their  language 
to  English-speaking  people.  But  comparative  philology, 
which  alone  is  worthy  of  the  latter  half  of  its  name,  is  tlie 
product  of  the  nineteenth  century,  and  had  its  rise  in  the  dis- 

covery and  study  of  the  Sanskrit  language,  the  oldest  known 
representative  of  the  speech  of  the  Aryan  or  Indo-European 
peoples.  This  discovery,  which  is  due  to  Sir  William  Jones 
(1746-94),  established  a  connection  between  the  modern 
world  and  that  of  prehistoric  times,  and  revealed  the  bond 
which  binds  together  all  tlie  Indo-Kuropean  peoples.  But 
before  this  discovery  an  analytic  philologist  (or  etymologist) 
of  great  ability,  John  Home  Tooke  (1736-1812),  had  ap- 

peared in  England.  His  Diversions  of  Piirley,  although 
ncjt  without  errors,  is  a  monument  to  his  learning,  sagacity, 

and  fine  linguistic  sense.  Joseph  Bosworth  (1788-1876)  in- 
vestigated tlie  field  of  Teulonic  and  Scandinavian  lan- 

guages; George  Perkins  Marsh  (1801-82)  philosophically  re- 
corded the  growth  of  the  Knglish  language  and  its  litera- 

ture;  Robert  Gordon  Latham  (1S12-88),  with  a  profound 
and  vast  range  of  knowledge,  dcvt^lofied  theories  of  ethno- 

logical philology,  dissected  the  English  language,  wrote  its 
grammar  on  philological  prineiplos,  and  completed  an  Eng- 

lish dictionary  based  upon  Jolmsoii's.  William  Dwiglit 
Whitney  (1827-94)  pushed  his  investigations  of  the  Orien- 

tal languages  and  of  the  wide  field  of  the  higher  philology 
to  what  seems  almost  the  verge  of  attainaWe  knowledge ; 
James  Hadley  (1821-72)  has  shown  that  he  miglit  have  been 
his  rival ;  Max  (Frederick  Maximilian)  MiiUer  (b.  1827)  has 
delighted  and  stimulated  all  students  of  philology  by  his 

brilliant  generalizations  in  the  "science  of  language"  in  its 
broailest  sense;  March  has  produced  his  great  Anglo-Saxon 
grammar;  and  Trench  and  Farrar  and  Garnett  and  Helfen- 
stein  and  Craik  and  Skeat  and  Child  have  distinguished 
themselves  by  works  of  narrower  scope,  but  hardly  of  less 
interest.  The  Early  English  Text  Society,  under  the  man- 

agement of  the  able  and  indefatigable  Frederick  James 
Furnivall  (b.  1825).  has  published  a  great  mass  of  well-ed- 

ited English  writing  of  the  twelfth,  thirteenth,  and  four- 
teenth centuries,  and  made  accessilile  to  eager  students  ma- 
terials which  they  are  using  for  the  elucidation  of  the 

philology  of  their  mother  tongue. 
History. — In  no  department  of  literature  has  a  greater 

change  been  manifest  during  the  nineteenth  century,  both 
in  form  and  in  spirit,  than  in  history.  This  change — the  re- 

sult of  the  combined  influences  of  the  comparative  system 
introduced  by  Xieliuhr,  of  the  strong  tendency  toward  a 
positive  or  scientific  treatment  in  all  branches  of  intellec- 

tual endeavor  which  rest  in  any  way  upon  facts,  and  of  the 
increased  ajipreciation  of  the  value  of  the  minutest  matters 
of  record  which  show  the  intellectual,  moral,  and  social 
condition  of  a  whole  people,  the  middle  and  lower,  as  well 
as  the  noble  and  educated  classes — has  caused  the  histo- 

rians of  the  modern  school  to  extend  their  researches,  to  en- 
large their  plans,  and  to  endeavor  to  portray  upon  a  vast  field 

not  only  the  great  vicissitudes  of  nations  and  the  eminent 
individuals  who  controlled  or  seemed  to  control  them,  but 
the  whole  political,  moral,  and  social  life  of  the  peoiile  and 
the  periods  whose  stories  they  undertake  to  tell.  Hence 
histories  are  now  at  once  more  fragmentary  and  more  minute 
than  they  were  of  old. 

English  History. — Dr.  John  Lingard  (1771-1851)  wrote  a 
history  of  England  down  to  the  abdication  of  James  II., 
which  is  valuable  for  its  research,  the  mass  of  facts  ac- 

cumulated, its  calm  tone,  and  its  skillful  arrangement. 
But  it  was  written  frona  the  Romanist  point  of  view,  with 
a  Romanist  purpose :  and  its  value  is  seriously  impaired  by 
its  skillful  perversions  and  suppressions  of  fact.  The  His- 

tory of  the  Anglo-Sa.rons  and  of  England,  during  the  Mid- 
dle Ages  of  Sharon  Turner  (1768-1847)  is  the  only  thorough 

and  systematic  presentation  of  its  subject  in  the  English 
language.  Trustworthy  as  to  fact,  it  is  deformed  by  an 
ambitious,  involved,  un-English  style.  Lord  Mahon  (Earl 
Stanhope.  1805-75)  must  be  mentioned  as  the  faithful  and 
thoughtful,  although  somewhat  spiritless,  historian  of  Eng- 

land from  1718  to  1783.  Sir  James  Jlackintosh  (1765-1832), 
who  failed  to  do  all  that  his  unquestioned  abilities  gave  rea- 

son to  expect,  produced  a  compact  History  of  England  (3 

vols.,  Lardner's  Cyclopcedia),  remarkable  for  a  clear  and 
philosophical  treatment  of  political  and  constitutional  ques- 
tions. 

Hallam. — The  great  constitutional  historian  of  England 
is  Henry  Hallam  (Ijefore  mentioned).  He  is  thorough,  can- 

did, and,  although  liberal  in  tendency,  judicially  calm,  as 
becomes  his  subject.  His  History  of  Europe  during  the 

Middle  Ages  has' the  same  qualities,  but  lacks  picturesque- 
ness  of  presentation.  The  subject  of  the  constitutional  his- 
torv  of  England  has  been  ablv  continued  liv  Sir  Thomas 

Erskine  Mav  (1815-86).  Sir  A'rchiliald  Alison  (1792-1867) was  the  author  of  a  History  of  England  from  the  beginning 
of  the  French  Revolution  to  the  restoration  of  the  Bour- 

bons, which  has  the  great  value  due  to  an  industrious  collec- 
tion and  systematic  arrangement  of  facts  by  an  almost  con- 

temporary writer.  But  itls  diffuse,  prolix,  and  deformed  by 

a  style  both  ]5rcteutious  and  ungraceful.  ■  It  is  best  read  in 
his  own  abridgment  of  it. 

J/ncai(7o.)/.— Thomas  Babington  Jlacaulay  (1800-59)  pro- 
duced, in  his  History  of  England  frotn  the  Accession  of 

James   II.,  the   most   striking  and   picturesque   historical 
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work  of  the  cuiitiiry.  Written  with  stroiifr  partisnn  preju- 
dices, it  not  witli  a  partisan  iiurpose,  it  is  tilled  willi  masses 

of  moral  !i}ilit  and  shade,  and  must  Ije  read  with  corre- 
spondiug  allowance  as  to  facts  and  its  representation  of  in- 

dividuals. But  in  its  ;;ci'"upinf;  of  facts,  in  its  pictures  of 
social  life,  and  in  the  si)lendor  and  the  graceful  ease  of  its 
style,  it  is  without  a  rival  in  Enjijlish  literature.  The  re- 

search upon  which  it  was  founded  and  the  minuteness  of  its 
picture-paintinjj  made  it  impossit)lc  for  the  author  to  bring 
it  down,  as  he  had  intended,  to  a  ])eriod  within  the  memoij 
of  living  men.  Its  five  octavo  volumes  cover  a  period  of 

only  fifteen  years.  With  its  author's  essays  upon  the  char- 
acters of  Bacon,  Milton,  Addison,  Walpole,  .Johnson,  Byron, 

and  Hastings,  it  forms  a  body  of  historical  writing  of  almost 
unequaled  splendor  and  interest.  .laraes  Anthony  Eroude 
(1818-04)  produced  a  very  valuable  history  of  England  dur- 

ing the  times  of  the  Reformation.  His  investigalions  led 
him  to  take  new  views  of  the  character  of  Henry  VIII.  and 
of  that  of  Elizabeth,  wliich  tlie  authorities  quoted  by  him 
seem  to  support ;  but  upon  the  much-vexed  question  as  to 
the  characters  of  Mary  of  Scotland  and  Mary  of  England 

he  ranges  himself  at"  the  head  of  their  condemners.  On the  history  of  Ireland  he  has  also  written  vigorously,  and 
after  much  original  research.  Edward  Augustus  Freeman 
(1833-92)  is  the  author  of  a  Ilistnrij  of  t/ie  Norman  Con- 

quest, written  from  an  entirely  new  point  of  view,  in  which 
he  presents  a  philoso])hical  appreciation  of  the  causes  which 
led  to  the  invasion,  of  the  condition  of  insular  and  conti- 

nental society  at  that  period,  and  of  the  social  and  political 
consequences  of  the  conquest.  Its  great  merit  gave  him  at 
once  a  high  position  in  historical  literature.  The  various 
biographical  works  of  Mr.  John  Forster  (1813-76)  have  so 
marked  an  historical  bearing  that  he  desai'ves  honorable 
mention  as  a  writer  in  this  department. 

Cnnfivental  hisiori/ has  been  illustrated  by  two  English 

writers  of  eminent  ability.  Thomas  Carlyle's  Historij  of  the 
French  Revolution  is  rather  an  expression  of  the  spirit  of 
the  time  of  that  great  event  than  a  record  of  its  facts,  a 
knowledge  of  which  is  almost  assumed  by  the  writer.  But 
it  is  perhaps  the  most  complete  and  characteristic  manifes- 

tation of  its  author's  peculiar  genius.  His  Historij  of  Fred- 
erick the  Great  is  truly  historical,  and  presents  new  results 

of  original  research.  It  is  written  in  "  Carlylese,"  and  is 
full  of  fantastic  and  grindy  humorous  passages,  but  its  truly 
historical  value  is  nevertheless  very  great.  John  Lothrop 
Motley  (1814-77)  has  taken  the  highest  position  as  the  his- 

torian of  the  Netherlands  and  the  Dutch  Republic.  To  the 
results  of  patient  research  and  logical  analysis  he  added  the 
attraction  of  a  fervid  style  and  an  enthusiastic  love  of  his 
subject. 

Bancroft. — The  history  of  the-  United  States  was  writ- 
ten by  George  Bancroft  (1800-91)  with  a  minuteness  of  de- 
tail which  often  produces  the  impression  that  he  looked  at 

small  and  commonplace  occurrences  through  the  glorify- 
ing medium  of  their  consequences.  His  style  may  also  be 

regarded  as  often  too  ambitious  for  the  subject  immedi- 
ately in  hand.  But  as  a  whole  his  work  is  worthy  of  the  ad- 

miration it  has  received  and  of  the  authoritative  position  it 
has  attained.  Richard  Hildreth  (1807-6-5)  wrote  his  History 
of  the  United  States  in  a  style  directly  opposite.  It  is  cold, 
dry,  unpicturesque,  and  rigidly  judicial.  But  as  a  clear  and 
well-connected  record  of  facts  it  is  of  great  value,  and  may 
be  safely  relied  upon.  James  Parton  (1822-91)  produced 
several  biographies  of  eminent  citizens  of  the  U.  S.  which 
have  an  historical  purpose  and  value,  John  Gorham  Pal- 

frey (1796-1881)  wrote  a  History  of  New  Enyland  in  a  most 
interesting  and  impartial  manner,  and  .John  Fiske  (b.  1842) 
has  further  enriched  the  history  of  the  Colonial  and  Revolu- 

tionary periods  of  the  same  section.  Francis  Park'man  (1823- 93)  has  giveh  us  in  numerous  volumes  the  history  of  the 
French  explorations  and  settlements  in  North  America.  His 

pictures  of  Indian  life  and  wildei-ness  scenery  have  wonder- 
ful vividness  and  a  romantic  interest  not  inferior  to  the  fic- 

titious adventures  of  Cooper's  backwoodsmen. 
Prescott. — Sjianish  and  Spanish-American  history  has 

been  illustrated  by  William  llickling  Prescott  (1796-18.59), 
)ierhai)S  the  mf)st  charming  of  all  English  historical  writers, 

and  inl'erior  to  none  in  patient  research.  His  histories  of 
Fer<linand  arul  Isabella,  of  Philip  II.,  and  of  the  conquest 
of  Mexico  and  theconquest  of  Peru,  are  a  most  fascinating 
seri<^s  of  works.  Arthur  Helps  (1813-75)  wrote  a  History 
of  Slavery,  which,  animated  by  a  thoroughly  humane  and 
loftily  pliilanthropic  spirit,  presents  his  subject  with  his 
characteristic  calmness  and  reserve. 

The  history  of  Greece  was  written  by  William  Mitford 
(1744-1827)  Willi  learning  and  the  feeling  of  a  true  scholar 
for  his  great  theme;  Bishop  Thirlwall  (1797-187.5)  also  pro- 

duced a  valuable  history  of  the  Hellenic  peoples;  but  the 
work  which  displaces  all  others  in  English  literature  upon 
this  subject  is  that  of  George  Grote  (1794-1871).  who  seems 
to  have  penetrated  the  very  heart  of  Greek  life,  political, 
social,  moral,  and  intellectual.  His  History  of  Greece  and 
his  Plato  seem  to  present  all  that  one  can  hope  to  know  of 
the  national  experience  and  the  best  intellectual  period  of 

the  gi-eat  people  who  were  the  sources  of  modem' civiliza- tion. 

Arnold. — Roman  histoi-y  to  the  end  of  the  Second  Punic 
war  was  treated  by  Thomas  Arnold  (1795-1842).  a  worthy 
disciple  of  Niebuhr,  who  added  a  certain  simple  English 
tone  and  charm  to  the  manner  of  his  master.  His  Lectures 
on  ifodern  History  are  also  admirable  in  the  same  way. 
Charles  Jlerivale  (1808-93)  wrote  a  History  of  the  Bomaiis 

under  the  Fnipire.  which  supplements  accei)tably  Arnold's 
more  vigorous  work.  Henry  Hart  Milman  (1791-1868),  a 
poet  and  the  author  of  Fazio,  a  powerfid  and  successful 
tragedy,  wrote  a  History  of  the  Jews,  a  History  of  Greek 
Christianity,  and  a  Hi-itory  of  Latin  Christianity,  which 
form  an  admirable  trilogy  of  religious  history. 

Of  war  histories,  the  two  most  important  are  the  Fifteen 
Decisive  Battles  of  the  World  of  Sir  Edward  Shepherd 
Creasy  (1812-78)  in  which  the  author  treats  only  of  such 
battles  as  have  had  a  manifest  effect  upon  the  course  of 
civilization;  and  the  History  of  the  Crimean  War  by  Alex- 

ander William  Kinglake  (1811-91),  which  as  to  fact  is  a  clear 
result  of  careful  investigation,  but  which  in  spirit  is  a  fierce 
impeachment  of  the  Emperor  Louis  Napoleon.  Perhaps  the 
volume  of  William  Howard  Russell  (the  well-known  Lon- 

don Times  correspondent)  upon  the  same  subject  should 
here  be  mentioned.  Of  the  histories  of  the  civil  war  in 
the  U.  S.  a  few  are  of  value :  but  most  of  them  have  been 

written  by  partisans  living  too  near  the  events  which  they 
describe. 

Buckle. — An  entirely  new  kind  of  historical  writing  has 
been  produced  by  the  speculative  spirit  of  the  age.  It  is  the 
history,  not  of  nations  or  of  men.  but  of  man.  Pre-eminent 
in  this  department  is  the  History  of  Civilization,  left  un- 

finished by  Henry  Thomas  Buckle  (1821-62),  who  sought, 
with  an  admirable  if  not  a  perfect  measure  of  success,  to 
discover  and  describe  the  successive  evolution  of  the  moral 
influences  which  brought  about  the  changes  in  the  course 
of  the  history  of  the  modern  world.  Of  a  Like  kind  are 
the  History  of  Rationalism  and  the  History  of  European 
Morals  written  by  William  Lecky  (b.  1838) — works  which 
to  a  certain  extent  pluck  out  the  heart  of  the  mystery  of 
man's  moral  nature  and  social  life.  And  historians  who 
deal  with  mere  external  facts  now  go  beyond  the  historical 
period,  and  we  have  in  such  books  as  Prehistoric  Times 
and  Tlie  Origin  of  Civilization,  by  Sir  John  Lubbock  (b. 
1834).  and  Prehistoric  Man.  by  Daniel  Wilson  (181(>-92), 
ingenious  attempts,  marvelously  successful  to  a  certain 
point,  in  reconstructing  the  physical  life  of  man  at  those 
dimly  remote  periods  of  which  there  is  neither  record  nor 
tradition. 

Books  of  travel  are  so  considerable  an  element  of  modern 

literature,  whether  regarded  as  a  means  of  literary  enter- 
tainment or  in  their  more  important  function  of  diffusing 

a  knowledge  of  mankind  and  enabling  us  to  study  it  under 
different  climes  and  different  forms  and  degrees  of  civiliza- 

tion, that  they  can  not  properly  be  passed  over  even  in  the 
briefest  compendium  of  literary  history.  But  so  vast  has 
been  their  number  that  only  those  can  be  noticed  here  which 
have  some  peculiar  literary  excellence,  or  which  mark  a 
period,  or  which  have  exercised  some  notable  influence  upon 

opinion. Ledyard. — John  Ledyard  (1751-88)  belongs  in  time  to  the 
eighteenth  century,  but  he  is  noticeable  as  being  the  first 
of  that  series  of  travelei's  who  set  out  with  a  purpose  of. 
establishing,  verifying,  or  illustrating  some  cosmical  fact — 
who  arc  discoverers,  not  of  new  countries,  but  of  the  geo- 

graphical relations  and  topographical  condition  of  countries 
already  known.  Ledyard  was  the  first  of  those  travelers 
who  have  set  out  with  the  purpose  of  examining  the  Polar 
regions,  and  ended  his  life  in  Africa  after  making  an  unsuc- 

cessful attemjit  to  discover  the  source  of  the  Niger.  Among 
the  many  British  travelers  who  have  described,  or  professed 
to  describe,  the  condition  and  the  character  of  the  people  of 
the  U.  S.,  Frances  Trollope  (1780-1863)  did  more  than  any 
other  to  form  the  opinion  upon  that  subject  which  long  pre- 
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vaileil  in  Europe.  She  was  a  keen  observer,  wrote  in  a  elear 
and  very  pleasing  style,  and  many  of  her  most  damayinj; 
assertions  were  literally  true.  But  she  entered  the  oountry 
at  its  then  wild(!st  and  most  uneultivated  parts,  the  frontier 
towns  of  the  .Southern  and  the  Western  States,  and  did  not 
lieeonie  .acfiuainted  with  the  society  which  two  centuries 
had  developed  in  America  until  she  was  about  leaving  the 
country:  aiul  of  this  she  said  little.  She  thus  produced  a 
very  amusiug  book  and  created  a  very  erroneous  impression, 
which  tlie  passage  of  a  century  will  hardly  obliterate.  An- 

other woman,  Harriet  Martineau  (1802-76),  of  masculine 
t nuts  of  mind,  treated  the  same  subject  in  an  entirely  dif- 

ferent spirit,  and  after  careful  and  candid  study  produced 
in  her  Suciety  in  America  a  somewliat  successful  attempt 
at  a.  calm  and  philosophical  appreciation  of  the  people  of  the 

l^  S.  and  tlieir  political  institutions.  It  will  always  be  \-alu- 
able  ivs  a  record  and  an  analysis  of  the  tacts  and  the  spirit 
of  life  in  the  U.  S.  at  the  time  when  it  was  written. 

Of  Eastern  travelers  the  most  conspicuous  are  Eliot  Bar- 
tholomew George  Warburton  (1810-.53),  the  author  of  some 

novels,  whose  studies  of  Oriental  life  were  embodied  in  7'Ae 
Crescent  and  the  Cross  ;  Sir  Austin  Henry  Layard  (1817-94), 
whose  series  of  works  giving  the  results  of  his  excavations 
and  investigations  of  the  ruins  of  Xineveh  are  the  most  val- 

uable contribution  to  the  antiquarian  and  art  history  of  the 
East  ever  made  by  an  Englishman ;  and  Alexander  William 
Kinglake  (1809-91),  whose  Eothen  tells  with  such  a  wonder- 

fully picturesque  power  the  impressions  which  Oriental 
landscape,  life,  and  manners  make  upon  a  civilized  Chris- 

tian from  the  West,  and  which  has  Justly  been  called  the 

most  charming  book  of  ti'avel  ever  written. 
Liviiuistone. — Africa  and  its  geographical  mysteries,  par- 

ticularly that  of  the  source  of  the  Nile,  gave  to  Ledyard 
not  a  few  followers.  Among  these  are  David  Livingstone 
(1813-78),  who  penetrated  to  the  heart  of  tlie  country,  cross- 

ing it  twice  at  about  10'  S.  lat.,  traversing  vast  regions 
before  wholly  unknown  to  civilized  man,  and  making  geo- 

graphical discoveries  of  verv  great  importance ;  and  Sir 
Samuel  White  Baker  (1821-93).  who  followed  the  wonderful 
river  up  to  a  great  lake  which  is  one  of  its  two  principal 

reservoirs,  and  which  he  named  the  Albert  N'yanza.  The 
records  of  their  toils,  exposures,  perils,  observations,  and  dis- 

coveries by  these  two  distinguished  explorers  have  an  inter- 
est which  reaches  the  degree  of  fascination,  and  takes  them 

to  a  certain  extent  out  of  the  regions  of  geograpliical  science 
into  that  of  general  literature. 

The  latest  and  not  least  brilliant  chapter  in  the  history  of 
African  discovery  is  furnished  in  the  writings  of  Henry 
Moreland  Stanley  (b.  1840),  who  was  detailed  by  the  New 
Vork  Herald  in  1871  to  find  Dr.  Livingstone ;  afterward 
explored  the  Congo  and  founded  the  Congo  Free  State,  and 
in  1887-89  conducted  a  successful  expedition  for  the  relief 
of  Einiu  Pasha. 

Kane. — In  the  interest  of  his  contribution  to  the  liter- 
ature of  exploration,  if  not  in  the  value  of  his  discoveries, 

Elisha  Kent  Kane  (1820-.57)  is  eminent  among  those  for 
whom  tlie  North  Pole  and  a  possible  northwest  passage  from 
the  Atlantic  to  the  Pacific  has  had  an  irresistible  attraction. 

His  narrative  of  his  experience  in  this  region  of  icy  blank- 
ness  has  the  interest  of  romance  with  the  stamp  of  literal 

truth,  not  suriiassed  even  by  the  fiction  of  Defoe's  Robinson CriiJioe. 

Conspicuous  among  American  explorers,  both  in  regard 
to  antiquities  and  geography,  is  Ephraim  George  Stpiier 
(1821-88),  whose  works  upon  the  mounds  of  the  Mississippi 
valley  and  upon  Nicaragua,  Honduras,  and  contiguous  re- 

gions of  Central  America,  are  recognized  as  having  a  great 
and  permanent  value.  John  Lloyd  Stephens  (1805-52)  has 
also  in  his  Travels  in  Yucatan  and  Chiapas  revealed  to  the 
modern  world  a  mass  of  interesting  fact  concerning  the 
relics  of  the  extinct  races  of  Central  America. 

Olm.fted.—Fviidmck  Law  Olmsted  (b.  1832).  first  known 
by  his  Walks  and  Talks  of  an  American  Farmer,  afterward 
wrote  A  Journey  in  the  Seaboard  Slave  States,  A  Journey 
through  Texas,  and  A  Journey  in  the  Back  Country,  which 
are  historically  among  the  most  important  books  of  travel 
that  have  been  published  in  the  nineteenth  century,  giving 
as  they  do,  with  all  the  candor  and  charity  consistent  with 
a  love  of  freedom,  an  exact  description  of  the  social,  moral, 
intellectual,  and  physical  condition  of  the  Southern  U.  S.  a 
few  years  before  the  war  of  secession.  Bayard  Taylor  (1825- 
78)  visited  no  previously  unknown,  or  even  very  remote,  re- 

gions, Init  the  extent  of  his  travels,  his  careful  observation, 
sound  judgment,  good   nature,   and   agreeable   style   have 

gained  his  works  in  this  department  of  literature  a  wide 

po|iularity. 
P/iilosopliy. — The  philosophical' writers  of  the  English- 

speakii.g  peoples  during  the  nineteenth  century  have  shown 
the  influence  of  German  or  of  Scotch  thought,  or  have  been 
chiefly  critical  of  other  writers  or  of  earlier  schools.  Thom- 

as Keid  (1710-96),  although  belonging  to  the  eighteenth  cen- 
tury, has  an  affinity  with  the  more  modern  Scotch  meta- 

physical school,  which  he  nuiy  be  said  to  have  founded 
by  his  Inquiry  into  the  Human  Mind  on.  the  Principles  of 
Common  Sense,  and  his  Essays  on  tlie  Intellectual  Powers, 
Essays  on  the  Active  Powers,  etc.  Ih^  opposed  the  theory 
of  Locke,  and  found  in  the  innate  and  instinctive  powers 
and  consciousness  of  the  mind  the  prime  source  of  its 
knowledge  and  its  stimulus  to  action.  The  objections 
against  this  theory  were  answered  with  great  ability  by  Dug- 
ald  Stewart  (1753-1838).  the  next  in  order  of  the  Scotch 
metaphysicians,  whose  Elements  of  the  Philosophy  of  the 
Human  Jlind  and  Dissertation  on  the  Progress  of  Meta- 

physical and  Ethical  Philosophy,  the  former  by  its  acute 
analysis,  the  latter  by  its  wide-reaching  knowledge  and  at- 

tractive style,  take  a  high  place  in  philo.sophical  writing 
of  the  second  or  non-originative  class.  Among  works  of 
this  class  Sir  James  Mackintosh's  Vieiv  of  the  Progress  of 
Ethical  Philosopliy  should  be  mentioned.  Chief  of  this 
school,  and  perhaps  ablest  of  modern  metaphysicians,  is 
Sir  William  Hamilton  (1788-1856),  whose  writings  upon  the 
philosophy  of  perception,  on  eclecticism,  and  on  logic  are 
the  fruit  of  a  profundity  and  grasp  of  liis  deep  and  subtle 
subjects  which,  whatever  may  be  thought  of  their  absolute 
soundness,  even  their  opponents  regard  as  efforts  in  the 
very  highest  style  of  metaphysical  dissertation.  William 
Whewell  (1794-1866)  took  an  enviable  position  in  this  de- 
jiartment  of  literature  by  his  work  on  the  inductive  sciences. 
And  here  should  be  mentioned  Kichard  Whately,  Arch- 

bishop of  Dublin  (1787-1863),  whose  treatises  on  logic,  on 
rhetoric,  essays  on  some  of  the  difficulties  in  the  writings  of 
St.  Paul,  and  whose  anti-Tractarian  Cautions  for  the  Times, 
and  indeed  all  his  writings,  even  those  of  a  specially  ecclesi- 

astical character,  are  philosophical  in  tone  and  style,  and 
almost  so  in  purpose,  and  whose  wide  range  of  knowledge 
and  vigorous  intellect  made  a  strong  impression  upon  the 
general  thought  of  his  dav. 

Mill.— Jvhn  Stuart  MUl  (1806-73),  son  of  James  Mill 
(1773-1836),  author  of  Analysis  of  the  Human  Mind  (1829), 

by  his  Examination  of  Sir  \Yilliam  Hamilton's  Philosophy, 
his  Systein  of  Logic,  and  his  Dissertations  and  Discussions, 
took  a  high  place  among  modern  jihilosophers  of  the  Posi- 

tive school,  although  he  can  not  lie  regarded  as  a  disciple 
or  an  apostle  of  Positivism  according  to  Comte.  His  philo- 
.sophic  jjrinciples  have  been  ably  criticised  by  Dr.  James 
McCosh  (1811-94),  who  in  a  series  of  work.s,  all  opposed 
directly  or  indirectly  to  the  positive  and  material  tenden- 

cies of  the  day.  took  a  prominent  position  on  the  con- 
servative and  religious  side  of  philoso):ihy.  Of  the  same 

sC-hool  was  Dr.  Francis  Wayland  (1796-1865).  who  gave  to 
the  American  branch  of  the  literature  of  morals  and  philos- 
ophv  an  admitted  claim  to  the  highest  respect  and  consider- 

ation. Dr.  Laurens  Perseus  Hiekok  (1798-1888),  by  hisi?a- 
tional  Psycliology,  Logic  of  Reason.  Empirical  Psychology, 
and  Moral  Science,  securely  laid  the  foundation  of  a  truly 

spiritual  philosophy.  George  Henry  Lewes  (1817-78)  should 

be  mentioned  as  a  "contributor  to  philosophical  literature  by 
his  Biograph  ical  History  of  Philosophy.  Aristotle,  and  His- 

tory of^Philosophy  from  Thales  to  Comte — works  of  a  philo- sophical interest  and  value  not  always  merely  historical.  Nor 
should  Henry  James  (1811-82),  a  subtle  and  aggressively  in- 

dependent thinker  upon  the  philosophy  of  religion,  and  the 
master  of  a  singulai-ly  impressive  and  suggestive  style,  be 
passed  over;  nor  Dr.  Mark  Hopkins  (1802-87),  in  virtue  of 
his  Lectures  on  Moral  Science  and  Love  as  Law  and  the 

Law  of  Love ;  nor  George  Ripley  (1803-80),  the  author  of 
Discotirses  on  the  Philosophy  of  lieligion  and  Letters  on 
ttie  Latest  Form'  of  Infidelity. 

Theology.— As  every  clergyman  is  supfiosed  to  be  more  or 
less  a  man  of  education  and  of  intellectual  ability,  and  as 
every  settled  minister  of  a  parish  or  congregation  is  required 
to  prepare  at  least  one  sermon  in  every  week,  the  amount  of 
writing  more  or  less  theological  in  the  English  language  is 
bevond  computation,  and  increases  weekly.  Of  this  a  quan- 

tity unaccountably  large  is  printed.  Only  a  very  few  even 

of  "the  more  distinguished  clergymen  who  have  made  them- selves known  in  literature  in  the  nineteenth  century  can  be 
noticed  here. 
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//(/«.— Robert-  Hall  (1764-18:^1).  a  Rnptist  miiiisfcr  who 
for  (■l(>([iii'ri(:f  lias  licni  coiiiiiarfil  to  Hurkc,  iiiiil  for  fanciful 
richness  of  illuslnilioii  to  Joreniy  Taylor,  is  distiiifjnished 
not  only  by  iiis  sermons,  but  by  his  Clirixtianily  Vonxixtant 
titith  the  Lore  of  Freedom,  his  Apology  for  the  Freedom  of 
the  /-"rcs.s-,  and  his  Modern  Infidelity.  .John  Foster  (1770- 
1843),  also  a  Baptist  minister,  was  not  remarkable  for  pulpit 
oloquenee,  but  ids  essays,  jxirtieuiarly  those  on  DeriKion  of 
Cliiiritetcr  and  the  Ki'ila  of  I'upidar  lijniirunce.  are  among 
the  most  thoughtful  and  weighty  produetions  of  their  class 
in  Knglish  literature.  Thomas  t'haliners  (1780-1847)  jjrob- 
ably  has  been  unapproached  in  eloquence  and  the  vigor  of 
his  persoiuility  by  any  clergynum  of  the  ceid.ury.  He  was 
the  most  fervid  and  earnest  of  pvdpit  orators.  His  Insti- 

tutes of  Theology,  Commercial  Discourses,  Evidences  of 
Christianity,  anil  Astronomical  Discourses  are  his  principal 

works.  Isaac  Taylor  (1787-18(1")),  a  religious  essayist  of  (lis- tingiiished  learning  and  ability,  has  discussed  in  Ancient 
C/irisfi((nity  Ihv  doctrine  and  the  discipline  of  the  early 
Christians,  directing  himself  to  the  teachings  of  Tracts  for 
tlie  Times,  a  very  remarkable  and  influential  series  of  re- 

ligious publications  with  a  strong  leaning  toward  Uoman- 
ism,  of  which  the  principal  writers  were  Edwar<i  Bouverie 
Pnsey  (1800-82),  John  Ilenrv  Newman  (1801-!)()),  .John  Iveble 

(171)2-186(3),  and  Richard  H'urrdl  Kroude  (18l):i-:i6).  all  cler- gymen of  the  Church  of  England  and  of  the  extreme  High 
Church  school,  and  all  writers  of  indi'pendent  theological 
works  which  have  had  a  strong  effect  upon  the  tone  of  re- 

ligious thought  among  the  members  of  that  Church. 
Robertson. — Frederick  W.  Robertson  (1816-53),  a  preacher 

whose  sermons  produced  more  effect  upon  the  lives  of  men 
than  those  of  any  other  modern  minister  of  which  there  is 
record,  stood  at  the  ecclesiastical  antipodes  of  the  Trac- 
tarian  men.  His  style  was  fervent,  strong,  and  direct,  his 

thought  independent ;  he  labored  for  the  bettei-ing  of  the 
working  classes,  and  he  was  suspected  of  rationalism  in  re- 

ligion and  socialism  in  politics. 
Bishop  Colenso. — Doubts  which  must  have  occurred  to 

many  thoughtful  readers  as  to  the  literal  truth  of  many 
passages  in  the  historical  parts  of  the  Old  Testament,  par- 

ticularly in  the  earlier  books,  found  strange  and  unreserved 
expression  in  a  series  of  volumes  by  an  eminent  mathema- 

tician and  clergyman  of  tlie  Church  of  England,  John 

William  Colenso"  (1814-83),  Bishop  of  Natal,  the  first  of which  was  The  Pentateucli  and  tlie  Boole  of  Joshua  Crit- 
ically Examined.  Bishop  Colenso  had  previously  written 

several  mathematical  works,  and  he  brought  to"  his  task habits  of  close  reasoning  and  a  calculating  spirit,  which  led 
him  to  test  these  books  by  a  standard  to  which  Oriental 
writers,  profane  or  sacred,  never  thought  of  conforming. 
Coming  from  such  a  quarter,  his  books,  which  he  did  not 
regard  as  at  all  impairing  tlie  divine  origin  of  the  Christian 
religion,  produced  a  profound  impression  and  very  serious 
disturbance  in  the  English  Church,  by  the  Convocation  of 
which  they  were  condemned. 

Theodore  Partt;-.— Theodore  Parker  (1810-60).  at  first  a 
Unitarian  minister,  was  a  doubter  of  a  very  different  char- 

acter to  Colenso.  His  faith  was  in  God  and  in  man,  but  not 
at  all  in  revealed  religion.  A  man  of  wide  and  varied  learn- 

ing, of  independent  spirit,  of  a  tender  and  loving  nature, 
the  champion  of  the  oppressed,  the  benefactor  of  the  poor, 
his  preaching  the  earnest  utterance  of  his  own  strong  per- 

sonal convictions,  he  did  nuich  to  unsettle  the  belief  and  to 
confirm  the  disbelief  of  a  very  large  number  of  the  most  in- 

telligent and  purest  minds  in  New  England.  Among  his 
published  works  are  Sermons  on  Theism,  Atheism,  and  Pop- 

ular Theology,  and  Lessons  from  the  World  of  Matter  and 

the  World  of  3Iind.  Octav"ius  Brooks  Frothingham  (1822- 95),  the  ablest  of  his  disciples,  published  little  except  from 
the  pulpit ;  but  his  ability,  las  earnestness,  and  the  polish  of 
his  style,  in  which  he  is  superior  to  his  master,  make  him  a 
leader  of  rationalistic  religion  in  the  U.  S.  Henry  Ward 
Beecher  (1813-87),  tlie  al)lest  member  of  an  intellectuallv 
gifted  family,  and  a  Congregational  minister  of  the  broadest 
and  most  liberal  theological  views,  was  regai'ded  as  the  great- 

est pulpit  orator  in  America — an  eminence  which  the  stvle 
of  his  published  sermons  hardly  warrants.  Andrew  IVfartin 
Pairiiairn  (b.  1838),  eminent  among  the  Congregational  min- 

isters of  Great  Britain,  has  published  a  number  of  scholarly 
works  dealing  with  religious  questions. 

Political  and  .social  ■<icience,  properly  speaking,  is  the 
product  of  the  nineteenth  century.  Among  the  English  works 
in  this  field  the  most  important  are  those  of  Joremv  Bentham 
(1748-1832),  to   whom,  next   to  Adam   .Smilh.  belongs   the 

honor  of  originating  tlie  .science  of  political  economy.  The 
UK^re  titles  of  the  various  works  produced  by  him  in  Jiis 
laborious  and  self-sacrificing  life  would  fill  half  this  page. 
The  spirit  of  all  of  them  is  concentrated  in  Iiis  famous  say- 

ing, "The  greatest  good  of  the  greatest  numl<er" — good 
here  meaning  material  comfort  and  the  happiness  consequent 
thereupon.  ])avid  Kicardo  (1772-1823)  ])ublished  works  of 
authority  on  the  prin<'ipU"S  of  political  economv,  giving  his 
attention  chiefly  to  the  subjects  of  labor  and  currency. 

Malttius. — Thomas  Robert  ilalthns  (1766-1834),  also  a 
political  economist,  in  his  Essay  on-  the  Pri?iciples  of  Popu- 

lation as  it  Affects  the  Future  Welfare  of  Society,  showed 
that  population  always  rises  to  the  levt-l  of  possible  subsist- 

ence. This  work,  says  Brougham,  "divides  (with  Rieardo) 
claims  to  a  second  place  after  the  Wealth  of  Nations."  The 
greatest  of  Bentham's  disciples,  John  Stuart  Mill,  by  his 
Essays  on  Unsettled  Questions  in  Political  Economy,  his 
Principles  of  Political  Economy,  his  essay  on  Liherty,  his 

('onsideratiir)is  of  Bepresentutive  Government,  and  his  Suh- 
jection  of  Women,  lias  wrought  into  a  systematic  working 
form  the  princi])les  of  the  Benthamite  school,  of  which  he 
was,  and  will  probably  long  be,  regarded  as  the  chief  apos- 

tle. His  works  are  masterpieces  of  far-reaching  thought 
and  subtle  reasoning.  Of  less  note.  Jjut  of  high  and  well- 
ch'scrvcd  reputation,  are  the  works  of  Henry  Fawcett  (1833- 
84).  Francis  Lieber  (1800-72),  born  and  educated  in  Ger- 

many, but  for  the  greater  part  of  his  mature  life  a  citizen 
of  the  U.S.,  was  the  author  of  several  profound  works  in 
this  department  of  literature,  of  wliich  the  most  celebrated 
are  his  Manual  of  Political  Ethics,  Legal  and  Political 
Ilermeneutics,  Essays  on  Property  arid  Labor,  and  Civil 
Liberty  and  Self-Government. 

Carey. — Among  champions  of  the  "protective"  system  as 
opposed  to  free  trade  and  unrestrained  commercial  inter- 

course, particularly  in  articles  whieli  are  or  may  be  of  do- 
mestic manufacture,  was  Henry  C.  Carey  (1783-1879),  whose 

Principles  of  Political  Economy  and  various  other  works 
embody  in  sti'ingent  phraseologj'  all  that  can  be  said  on 
this  side  of  the  question.  Most  of  Mr.  Carey's  works  have been  translated  into  nearly  all  the  languages  of  Europe. 
Herbert  Spencer  is  the  most  eminent  of  recent  writers  in 
this  department.  His  works  cover  the  ground  of  psychology, 

biology,  what  he  calls  "  sociology  "■ — i.  e.  the  philosophy  of 
society — and  morality,  which  it  would  be  difficult  to  separate 
from  the  latter.  In  a  word,  he  has  attempted  to  work  out  a 

complete  system  of  practical  philosophy.  His  views  on  edu- 
cation ai-e  original  and  far-reaching.  Indeed,  he  is  one  of 

the  clearest  and  coolest  thinkers  of  the  age. 
Of  British  writers  upon  education,  one  of  the  most  im- 

portant sulxlivisions  of  this  department  of  literature,  and 
one  which  has  received  attention  commensurate  with  its 

importance,  the  Rev.  Henry  Parr  Hamilton  (1794-1880),  the 
variously  learned  Fi-ancis  William  Newman  (b.  1805),  and 
the  distinguished  physiologist  Huxley  (noticed  again  below), 
must  be  mentioned.  In  the  U.  S.  two  distinguished  writers 
on  education  are  Henrv  Barnard  (b.  1811)  and  Frederick 

Augustus  Porter  Barnard  (1809-89).  The  latter's  Letters 
on  College  Government  is  regarded  as  "  the  ablest  treatise  on 
the  higher  education  yet  published  in  the  U.  S."  He  was also  the  historian  of  tlie  U.  S.  Coast  Survey  and  the  author 
of  an  Anali/tical  Grammar.  Besides  these,  Horace  Mann 

(1796-1859),' Francis  Wavland  (1796-1865).  Alexander  Dallas Bache  (1806-67).  and  William  Torrey  Harris  (I).  1835)  have 
written  upon  this  suliject  with  marked  and  widely  recog- nized ability. 

Jurisprudence  is  hardly  a  part  of  literature  in  the  com- 
mon acceptation  of  that  term,  but  the  Commentaries  of  Sir 

William  Blackstone  (1723-80)  upon  the  laws  of  England 
added  a  charm  to  their  dry  and  technical  suliject,  and  per- 

haps even  deserved  the  conventional  term  "  elegant "  which 
was  applied  to  them.  They  have  certainly  much  of  the  in- 

terest of  history.  Appearing  soon  after  the  middle  of  the 
eighteenth  century,  they  occupied  this  field  with  such  a 
weight  of  authority  that  tliere  seemed  nothing  to  be  done 
but  to  accept  tliera  and  to  comment  upon  them.  In  this 
department  mention  must  be  made  of  The  Constitution  of 
England  of  John  Louis  Delolme  (about  1740-1806) ;  The 
Federalist,  a  collection  of  papers  by  Alexander  Hamilton, 
James  Madison,  and  John  Jay.  which  had  a  very  impor- 

tant influence  in  bringing  about  the  adoption  of  the  Fed- 
eral Constitution  of  the  U.  S. ;  the  Plan  of  the  Penal  Code  of 

Louisiana  of  Edward  Livingstone  (1764-1836).  and  his  Sys- 
tem of  Penal  Law  for  that  State :  John  Marehall  (1755-1835)> 

whose  judicial  decisions,  according  to  an  eminent  British 
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critic,  "would  have  done  hnuor  to  Wpstiiiiiislcr  Ilall  in  tlio 

])roud  season  of  Britisli  law";  I  lie  ('oiiiiiii'iititrii's  im  Amer- 
ican Law  of  James  Kent  (176;j-li!*47),  which,  for  tlieii'  style 

as  well  as  for  their  matter,  are  in  Enrope  as  well  as  in  the 

U.S.  successful  rivals  of  Blaekstone's  great  work  ;  the  Com- 
mentary on  the  Constitution  of  t lie  United  States  of  .Joseph 

Story  (1770-1845):  the  Elements  of  International  Law  of 
Henry  Wheaton  (1785-1848), which  has  liecome  authorital  ive  ; 
the  Lires  of  tlie  Ijorcl  C/iance/lnrx  and  Li  rex  of  ttie  Cliief 
J  list  ices  of  England  of  Lord  Jolin  Campbell  (177!J-18(51) ;  the 
Jntroduciion  to  the  Study  of  International  Law,  which  gave 
Theodore  Dwight  Woolsey  (1801-89),  distinguished  as  a 
classical  scholar,  an  authoritative  position  universally  rec- 

ognized upon  its  subject ;  the  Comments  on  tlie  Jurispru- 
dence of  .  .  .  the  Courts  of  tlie  United  States  and  History 

of  the  Constitution  of  the  United  States  of  George  Ticknor 
Curtis  (1812-94);  The  Enijlish  Constitution  of  Walter  Bage- 
liot  (1826-77);  Ancient  Law  and  Village  Communities  of 
Sir  Henry  James  Sumner  Maine  ;  and  perhaps  Sir  Arthur 

Helps's  wise  treatise  on  (fovernment  should  be  added.  This list  is  incomplete,  but  it  is  believed  to  include  tlie  principal 
works  of  this  class  which  have  been  produced  in  the  nine- 

teenth century,  and  which  can  be  regarded  as  within  the 
pale  of  literature. 
Lord  Brougham. — Here,  between  the  record  of  the  lit- 

erature of  political  and  social  science,  of  jurisprudence, 
and  of  natural  science,  may  stand  Henry,  Lord  Brougham 
(1779-1868),  who  wrote  upon  all  these  subjects,  and  who 
never  wrote  or  spoke  without  impressing  readers  or  hearers 
with  the  weight  of  his  thought  and  the  intelligent  earnest- 

ness of  his  manner.  The  extent  of  his  acquirements  caused 
him  to  be  called  "  a  man  of  vast  and  various  misinforma- 

tion," and  on  his  being  made  Lord  Chancellor  subjected  him 
to  the  remark  by  Sugden,  tliat  "  if  the  new  Lord  Chancellor 
only  knew  a  little  law,  he  would  know  a  little  of  everything." 
But  these  were  the  jeers  of  specialists  envious  that  the  man 
who  was  great  in  their  department  of  intellectual  effort 
could  also  attain  distinction  in  others — a  not  uncommon 
manifestation  of  human  weakness.  By  his  varied  and  vo- 

luminous writings  Lord  Brougham  produced  a  marked  and 
an  enduring  effect  upon  his  time  ;  and  his  efforts  were 
always  for  the  diffusion  of  knowledge,  and  toward  liberty 
of  thought  and  of  action,  subject  to  good  morals  and  well- 
established  law. 

Natural  science,  like  jurisprudence,  is  hardly  literature 

(whence  the  distinction  so  constantly  drawn,  "  science  and 
literature"),  but  it  would  be  difficult  to  deny  a  very  high 
literary  C(uality  to  the  works  of  many  of  the  naturalists  who 
have  given  to  the  nineteenth  century  tiiat  scientific  eminence 
which  is  its  peculiar  glory.  Of  these  the  most  eminent  are 
Joseph  Priestley  (1733-1804),  a  leader  in  the  modern  school 
of  natural  science,  who,  living  into  the  nineteenth  century, 
laljored  chiefly  in  the  eighteenth,  writing  upon  govern- 

ment, history,  and  grammar,  although  the  works  by  which 
he  impressed  the  world  were  those  in  which  he  brought 
natural  science  to  the  svipport  of  materialism ;  Thomas 
Young  (1773-1829),  the  reviver  and  demonstrator  of  the 
truth  of  the  undulatory  theory  of  light,  who  first  deciphered 
hieroglyphics  by  the  aid  of  the  inscriptions  on  the  Kosetta 
Stone,  whose  Lectures  on  Natural  Philosophy  are  even  at 
this  day  a  treasure-house  of  .scientific  truth  to  the  investi- 

gator, and  whom  Tyndall  has  pronounced  to  be  the  great- 

est intellectual  power  in  England  since  Newton's  day ;  Sir 
Humphry  Davy  (1778-1829),  who  discovered  the  quV.lities 
of  nitrous  oxide  and  of  the  metals  of  the  alkalies,  and  in- 

vented the  miner's  safety-lamp,  and  whose  scientific  sagaci- 
ty was  adorned  with  a  charming  style  which  makes  his  Sal- 

monia  and  Consolations  in  Trarel  classic  books  ;  Sir  David 
Brew.ster  (1781-1868),  whose  works  cover  an  extended  field 
of  science,  including  biographical  appreciations  of  great 
natural  philosophers,  but  whose  most  interesting  pliilo- 
sophical  writings  are  those  which  record  his  investigations 
and  develop  his  theories  upon  light;  Sir  John  Frederic 
William  Ilerschel  (1792-1871),  the  eminent  son  of  an  emi- 

nent father,  whose  princijial  works  are  his  Treatise  on 
Physical  Astronomy  and  Results  of  Astronomical  Obser- 

vations at  the  Cape  of  Good,  Hope,  which  niaji  out  the 
whole  starry  heavens;  Sir  Charles  Lyell  (1707-1875),  first  of 
English  geologists,  by  whom  attention  was  drawn  to  the 
ancient  changes  in  the  earth  and  its  inhaljitiints  as  illus- 

trated by  its  geological  monuments,  and  whoso  books  of 
travel  in  the  U.  S.  are  among  the  few  of  much  value ;  Will- 

iam Buckland  (1784-1856),  who  brought  a  profound  ac- 
quaintance with  geology  and  mineralogy  to  the  support  of 

religion  ;  .Sir  f'harles  Bell  (1774-1842).  who  made  surgery 

one  of  the  fini'  arts,  anil  Ijy  his  work  on  The  Hand,  it's Mechanism  and  Vital  Endowments,  revealed  marvels  and 

mystiu'ies  of  design  where  the  unleai'ued  reader  woidd  least 
expect  them  ;  Sir  Roderick  Im]}ey  Wurchison  (1792-1871), 
who  attained  the  highest  geological  ilistinction  by  the  con- 

ception and  establishment  of  his  Silurian  system,  by  which 
he  brought  under  scientific  light  a  formaiion  of  rock  be- 

neath the  old  red  sandstone;  this,  iianu-d  Silurian  from  the 
place  in  England  where  he  studied  it,  he  followed  into  Nor- 

way and  Sweden,  and  finally  into  Russia,  his  book  record- 
ing his  geological  survey  of  which  vast  country  is  one  of 

the  important  works  of  modern  science ;  Michael  Faraday 
(1791-1867).  the  most  eminent  of  English  experimental 
chemists  ;  Mary  Somerville  (1780-1872),  one  of  the  veiy  few 
real  women  of  science  the  world  has  seen  (the  womanhood 
being  as  true  as  the  science),  whose  works  on  the  Mechanism, 
of  the  Heavens  and  the  Connection  of  the  Physical  Sciences 
have  won  the  highest  apjiroval  both  for  their  profundity  and 
their  clear  and  simple  style-  and  Hugh  Miller  (1802-56),  a. 
quarryman,  who  from  observations  made  during  his  daily 
labor  became  one  of  the  leading  geologists  of  his  day,  add- 

ing to  exact  knowledge  a  beauty  of  style  and  a  richness  of 
illustration  rarely  found  in  scientific  books.  He  took  his 
place  among  those  men  of  science  who  seek  to  su])port  re- 

vealed religion  and  to  reconcile  the  Mosaic  cosmogony  with 
the  records  of  nature.  His  principal  works  are  The  Old 
Red  Sandstone  and  The  Testimony  of  the  Rocks.  In  1845 
appeared  an  anonymous  volume.  Vestiges  of  the  Natural 
Iiistory  of  Creation,  a  work  which,  at  first  spoken  of  slight- 

ingly by  scientific  men  as  the  fruit  of  presuming  sciolism, 
proved  to  be  the  first  utterance  of  the  new  school  of  develop- 

ment. Its  style,  no  less  than  its  startling  views,  won  it 
worldwide  attention.  It  is  now  known  that  its  author  was 
Koliert  Chamljcrs,  of  Edinburgh. 

Charles  Darwin. — Charles  R.  Darwin  (1809-83,  grandson 
of  Erasmus  Darwin,  1731-1802,  author  of  the  Botanic  Oar- 
den  and  Zoonomia),  was  the  leader  of  the  school  of  develop- 

ment. He  had  published  several  works  on  natural  science,, 
the  high  value  of  which  was  recognized  when  his  Origin  of 
Species  by  means  of  Natural  Selection  renewed  the  surprise 
which  followed  the  publication  of  the  Vestiges  of  Creation;. 
and  yet.  although  it  prepared  the  way  for,  and  led  naturally 
to,  his  last  work.  The  Descent  of  Man  and  Selection  in  Rela- 

tion to  Se.r,  that  book  was  received  with  a  mingling  of  admir- 
ation and  horror  for  the  author  who  seemed  to  prove  that 

"  man  is  descended  from  a  hairy  quadruped  furnished  with  a 
tail  and  pointed  ears,  and  probably  arboreal  in  its  habits." 
Louis  John  Rodolph  Agassiz  (1807-73)  is  eminent  among- 
the  natural  phili.isophers  of  the  century  by  his  works  upon 
fishes,  living  and  fossil,  but  chiefly  by  his  glacial  theory  of 
certain  geological  formations,  which  he  developed  in  his. 
Studies  of  Glaciers.  In  comparative  zoology  and  compara- 

tive physiology  his  investigations  have  been  of  great  impor- 
tance and  interest.  He  did  not  accept  the  theory  of  de- 

velopment. John  Tyndall  (1820-03)  is  also  distinguished 
for  his  glacial  researches,  his  analysis  of  the  solar  ray,  his 
discoveries  as  to  light  and  heat,  and  is  one  of  the  school  of 
philosophers  to  which  Darwin  and  Huxley  and  the  author 
of  the  Vestiges  of  Creation  belong.  His  writings  and  his- 
lectures  have  an  intrinsic  charm  besides  their  scientific  value. 

//».)Y«y.'-Tliomas  Henry  Huxley  (1825-95)  is  the  noted 
author  of  Man's  Place  in  Nature,  Lectures  on  Comparative 
Anatomy,  Lessons  in  Elementary  Physiology,  and  other 

works,  all  of  a  "  positive  "  or  quasi  "  positive  "  character and  materialistic  tendency.  Of  American  scientific  writers,, 
some  of  the  most  distinguished  are  Alexander  Dallas  Bache 

(1806-67),  whose  place  in  education  has  already  been  men- 
tioned, but  who  was  eminent  in  magnetic  and  meteorolog- 

i<,'al  science,  whose  many  contributions  to  the  proceedings  of 
the  American  Association  for  the  Advancement  of  Science 
are  among  the  most  valuable  in  the  repertory  of  that  society. 

Samuel  (ieorge  Jlorton  (1790-1851),  naturalist  and  ethnol- 
ogist, author  of  Crania  Americana  and  Crania  Egyptiaca; 

George  Robins  Gliddon  (1800-57)  and  Josiah  Clark  Nott 
(1804-73).  whose  Types  of  Mankind  and  Indigenous  Races 
of  the  Earth,  although  criticised  by  men  of  science  and 
theologians,  are  filled  with  effective  groupings  of  signifi- 

cant facts  illustrated  by  ingenious  suggestions;  Asa  Gray 
(1,S10-S8),  one  of  the  most  eminent  botanists  of  the  d.ay,  as 
he  has  shown  in  his  various  works  upon  the  flora  of  North 
America;  Benjamin  Silliman  (1779-1864).  the  geologist  and 
mineralogist;  John  Torrey  (1796-1873),  botanist,  chemist, 
and  metallurgist ;  and  Arnold  Henry  Guyot  (1807-84),  who. 
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brnu},'lit  t(i  his  ailnptcd  country  a  profcmml  iiiM|iiiUiitancp 

willi  jiliysii-Ml  f;connq)hy,  previously  scl  I'ortli  to  tlu'  scirii- 
lific  woi-lil  in  works  ot  recognized  value,  jinii  now  diifuseil 
among  younger  students  by  his  books  of  elementary  in- 
st  ruction. 

Audubon. — Among  naturalists,  John  .James  Audubon 
(1780-1851)  must  not  be  forgotten,  because  of  Ins  close  ob- 

servation of  the  ha'oits  of  birds  and  his  life-size  )iain(.ings  of 
the  birds  of  America.  Henry  Maudsley's  writings  ufjon 
what  may  be  called  mental  jihysiology  are  of  tlie  pro- 
foundest  scieuliflc  and  ijsycliologieal  interest,  and  have  a 
singular  literary  charm.  His  Hod y  and  Mind  and  Psi/<:ho- 
loi/inal  Essai/s — in  the  latter  of  which  is  a  subtle  apprecia- 

tion of  the  character  of  Hamlet — and  his  Phyaiology  and 
Pn/Ao/ojry  o/JfjH.f/,  are  his  principal  works.  The  latter  of 
these  works,  rich  with  the  lore  ot  various  ages  and  climes, 
and  seeking  to  penetrate  to  the  very  seat  and  reveal  the  very 
mode  of  thought,  was  published  in  187:1  To  such  a  point 
has  the  English  language  and  literature  advanced. 
The  following  standard  works  may  be  consulted  for 

further  information  :  Gustav  Korting,  OrandrisH  der  Ge- 
srhichte  der  EnyUftchen  Litferalur  (MWnsler.  1887);  Henry 
Morley,  Enalish  Writers  (9  vols.,  London,  1887-92) ;  Hip- 
polyte  Adolphe  Taine,  ITinfory  of  Enylish  Literature, 

translated  by  H.  Van  Laun  (3  v(ds.,  S'ew  York.  1871); 
George  L.  Craik,  CompeiiilioiiH  History  of  English  Litera- 

ture (2  vols.,  New  York,  1863) ;  Thouuis  ̂ Varton,  History  of 
English  Poetry  (3d  ed.  by  W.  Carew  Hazlitt,  Lon<lon,  1871) ; 
John  Earle,  Anqlo-Saxon  Literature  (fjondon,  1884)  ; 
Thomas  Wright,  Biographia  Brifaimica  Literaria  (vol.  i., 
Anglo-Saxon  Period  ;  vol.  ii.,  Anglo-Xorman  Period,  Lon- 

don, 1843-49) ;  Bernhard  ten  Brink,  Early  English  Litera- 
ture, translated  by  H.  M.  Kennedy  (New  York.  1878)  ; 

Bleibtren,  Gesrhichte  der  Enylisehen  Litterafur  im  Zeit- 
alter  der  Renaissanee  und  der  Kl.assizitdt  and  Oeschichfe 
der  Englischen  Jjitteratur  im  19  Jahrhundert  (Leipzig, 

1887);  George  Samtsbuvj,  Ilistoi-y  of.  Elizabethan  Litera- 
ture (London.  1887) ;  Edmund  Gossc,  History  of  Eighteenth 

(yntury  Literature  (London,  1889) ;  Adolphus  William  Ward, 
History  of  English  Dramatic  Literature  (3  vols.,  London, 

1875) ;  Edmini'd  C.  Stedraan,  Victorian  Poets  (Boston,  1B86) ; 
i\L  C.  Tyler,  History  of  American  Literature,  1607-1765  (3 
vols..  New  York,  1878) ;  C.  P.  Richardson,  American  Litera- 

ture (3  vols..  New  York,  1887).  Richaru  Graxt  White. 
Revised  by  Henry  A.  Beers. 

Eng'lish  Pale,  called  also  the  Irish  Pale,  or  simply  The 
Pale :  in  history,  that  [lart  of  Ireland  which  was  under 
English  law  previous  to  the  final  and  complete  subjugation 
of  Ireland.  In  a  general  way  the  English  Pale  may  be  de- 

fined as  corresponding  with  the  present  province  ot  Leinster, 
besides  Cork,  Kerry,  Waterford,  Tipperary,  and  Limerick. 
But,  in  point  of  fact,  the  actual  Pale,  though  of  extremely 
variable  limits,  scarcely  ever  reached  the  dimensions  indi- 

cated above.  The  counties  of  Dublin.  Meath,  Carlow,  Kil- 
kenny, and  Louth  were  almost  always  within  the  Pale ; 

Wexford  and  Waterford,  though  hardly  within  the  Pale, 
were  firmly  English ;  while  Wicklow  and  Kildare,  though 
nominally  within  the  Pale,  were  Celtic,  and  to  a  consider- 

able extent  independent.  In  strict  language  the  Pale  de- 

notes the  "boundary-line,"  but  it  is  commonly  used  for  the 
region  itself. 
English  River :  an  estuary  of  Southeastern  Africa, 

communicating  with  Delagoa  IJay  about  lat.  35"  58'  S.  and 
Ion.  33"  36'  E.  It  receives  several  broad  but  unimportant 
streams  (Tembia,  JIattol,  and  Dundas  rivers),  and  is  sur- 

rounded with  mangrove  flats. 

English  River:  a  river  of  Iowa;  formed  by  the  union 
of  two  forks,  the  North  and  the  South ;  flows  eastward, 
entering  the  Iowa  river  15  miles  S.  of  Iowa  City. — Another 
English  river  enters  the  Red  Cedar  river  in  Black  Hawk 
CO.,  la. 

English  Seventh-day  Baptists:  See  Seventh-day  Bap- tists. 

Engrafting:  See  Grafting. 

Engrailed  [partic.  of  vb.  engrail  <  Mid.  Eng.  engrele  < 
0.  Fr.  eugresler  or  Mod.  Fr.  engreler.  jn-obably  meaning 
hailed  ujjon,  indented  with  hail ;  en  <  Lat.  in  +  grele, 
gresle,  hail,  loan-word  from  Teutonic;  cf.  O.  H.  G.  qrioz, 

coiirse  sand] :  in  heraldry,  edged  with  small  semicirc'les  or crescents,  the  points  of  which  are  turned  outward.  The 
semicircular  marks  or  dots  around  the  edge  of  a  coin  are 
called  engrail  men  ts. 

Engra'tia,  also  called  Encratis:  a  saint  who  lived  at 
SaniLjossa,  Spain,  in  31)4.  She  was  iJerseeutedas  a  Christian 
under  the  Emperors  Diocletian  and  Maxiniianus  Hercules: 
and,  according  to  the  poet  Pruilentius,  she  underwent  the 
most  fearful  tortures,  but,  notwithstanding  the  dreadful 
mutilations  which  she  received,  she  survived  to  a  great  age, 
and  died  in  the  odor  of  sanctity.  Her  relics  are  jireservecl 
at  Saragossa.  Her  festival,  as  observcil  by  the  Roman  Cath- 

olic Church,  occurs  on  Aj)r.  16. 

Engraving  [prefix  en -i- vb.  grave  <0.  Eng.  grafan  : 
Germ,  grahen,  clig,  carve.  Not  connected  with  fir.  ypiupfii'. 
write,  which  corresponds  prolial)ly  toEiig.  carve]:  the  proc- 

ess of  cutting  grooves  or  small  hollows  in  a  hard  surface, 
more  especially  letters,  cliaracters,  or  works  of  ail  ;  by  ex- 

tension, carving  a  surfa(;e  with  characters  in  relief,  "as  in WooD-ENOBA  VINO  ((/.  v.).  p]ngraving  differs  from  chasing  in 
the  fact  that  the  substance  is  cut  away,  while  in  chasing  it 
is  merely  de|)ressed  or  beaten  down.  Engraving  on  a  large 
scale  is  seen  in  all  incised  lettering  and  cutting  of  emblems, 
characters,  and  the  like,  as  on  marble  or  stone;  this  was  an 
art  very  much  .stmiied  and  followed  among  the  ancient 
Greeks  and  Romans.  (See  Inscriptions.)  Among  the  enor- 

mous inuuberof  inscriiitions  cut  in  marble  which  are  left  us 

from  classical  antiquUy  there  are  ven,'  few  in  which  the 
letters  are  in  relief;  they  are  engraved,  e^en  when  a  bas- 
relief  of  figures  is  sculptured  on  the  .same  piece  of  stone. 
()th(a-  engraving  in  large  compositions,  though  the  incised 
lines  are  narrow  and  not  deep,  is  that  to  be  seen  in  the 
numerous  monumental  Iirasses  of  the  Middle  Ages.  A 
peculiar  kind  of  relief  sculpture,  much  used  in  Egyptian 
art  for  cai'ving  inscriptions  and  figure-subjects  on  veiy  hard 
stones,  and  used  also  in  the  arts  of  China  and  Japan,  is 
known  as  caro-riliero  and  by  other  names  (see  Relief), 
and  may  be  considered  a  kind  of  engraving.  Engraving  on 
brass  or  bronze  plates  is  used  in  modern  times  chiefly  in 
memorials  to  the  dead,  and  in  simple  lettering  instead  of 
the  elaborate  figure-subjects  of  the  Middle  Ages.  Incised 
letters  on  marble,  granite,  or  stone  are  common  in  tomb- 

stones and  sepulchral  monuments,  but  rare  in  other  places 
in  modern  practice.  On  the  other  hand,  the  moderns  carry 
further  than  the  ancients  seem  to  have  done  the  art  of  en- 

gi'aving  on  metal  in  small  ornamental  designs  for  the  pur- 
pose of  decorating  vessels  for  table  use  and  for  general  dis- 

play, such  as  gift-vases,  race-cups,  etc.  Thus  there  are 
many  showy  pieces  of  silverware  of  the  eighteenth  and 
nineteenth  centuries  in  which  engraved  festoons,  wreaths, 
scrolls,  and  the  like  form  the  chief  part  of  the  ornamen- 

tation. Sometimes  parts  of  the  same  vessel  are  chased  in 
more  or  less  high  relief,  and  other  parts  are  smooth  and  or- 

namented with  engraving,  the  contrast  between  the  two 
kinds  of  ornament  being  dwelt  upon.  The  Orientals  have 
sometimes  used  such  engraving  on  metal  with  extraordinary 
skill  and  good  taste,  far  surpassing  the  work  of  Europe  in 
the  effect  produced  by  simple  means ;  thus  in  Japanese 
metal-work  of  the  eighteenth  and  nineteenth  centuries  small 
objects  of  silver  and  bronze,  and  even  pieces  as  large  as 
sword-sheaths,  are  adorned  with  engraved  bouquets  and 
sprays  of  flowers,  suggestions  of  landscape,  and  the  like,  in 
which  the  varying  width  and  depth  of  the  incision  are  made 

to  produce  the  most  vigorous  decorative  effect.  Other  en- 
graving on  a  small  scale  and  on  metal  is  seen  in  the  nielli 

of  the  later  Roman  times,  the  Middle  Ages,  and  of  the 
Renaissance;  it  is  common  also  in  Russian  art  of  the  nine- 

teenth century.  (See  Niello.)  In  these,  as  in  the  large 
monumental  brasses  of  the  Middle  Ages,  the  incised  line  is 

filled  up  with  a  black  compound,  whereas  in  other  orna- 
mental engraving  the  play  of  light  and  shade  in  the 

V-shaped  groove  is  enjoyed  and  counted  on.  In  enamel- 
work  also  much  use  is  made  of  engraving,  champlere  en- 

amels being  prepared  by  engraving  out  the  figure  upon 

the  background.  (See  Snajiel.)  Die-sinking  is  engi-av- 
ing  upon  fine  steel  wdiich  has  jireviously  been  softened. 
(See  Die.)  Dies  so  prepared  are  used  in  coinage  of  money, 
in  striking  medals,  etc. ;  but  dies  are  also  cut  for  stamping 
seals  in  wax  or  upon  paper,  for  raising  ornamental  letters  on 
fancy  stationery,  etc.  That  important  branch  of  engraving 
which  consists  in  preparing  plates  from  which  impressions 
may  be  taken  upon  paper  is  treated  of  below. 

In  all  these  cases  the  tools  used  by  the  engraver  are  some- 
what similar  in  charaeter.  They  are  straight,  sharp,  edged 

or  [jointed  tools,  iiajielled  by  hard  pressure  or  by  light  taps 
of  a  mallet,  and  are  used  as  chisels,  stone  being  cut  away  by 
them  in  suuill  fragments,  and  metal  in  curled-up  shavings. 
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But  there  are  some  kinds  uf  engraving  wliieh  are  done  Ijy 
rapidly  revolving  drills  or  wheels,  in  part  or  altogether. 
Of  these  the  most  important  is  the  engraving  of  seals  on 
very  hard  stones  (see  Gem);  but  there  is  a  great  deal  of  fine 
engraving  done  upon  vases  and  cups  of  rock  crystal,  jade, 
agate,  and  the  like.  This  work  is  mostly  done  with  re- 

volving wheels  coated  with  emery  powder,  though  tlie  dia- 
mond point  is  used  for  very  delicate  and  artistic  work. 

Thick  glass  is  also  engraved,  very  much  as  is  done  witli 
rock  crystal ;  but  as  some  acids  attack  glass  readily,  etching 
is  resorted  to  in  order  to  facilitate  the  work,  and  sometimes 
glass  is  ornamented  wholly  by  etched  patterns.  See  Etching 
(below). 

The  most  important  kind  of  engraving  in  modern  times 
is  that  which  is  done  for  the  purpose  of  making  prints  from 
the  engraved  surface.  It  was  found  in  the  fifteenth  cen- 

tury that  an  engraved  plate  of  metal  would  hold  any  color- 
ing-matter, ink,  or  the  like,  so  perfectly  that  an  impression 

taken  on  paper  would  show  every  line,  scratch,  and  dot  of 
the  engraving  in  uniform  proportionate  size  and  force  of 
color,  and  that  it  would  do  this  every  time,  so  that  a  hundred 
impressions  could  be  taken,  all  of  which  would  be  comjilete 
and  practically  the  same.  Tlie  tradition  is  that  it  was  a 
niello  used  as  a  pax  in  the  hands  of  a  Florentine  silver- 

smith, Maso  (i.  e.  Tomaso,  or  Thomas)  Finiguerra,  which 
first  yielded  an  accidentally  made  print  so  good  as  to  at- 

tract the  artist's  attention.  Witliin  a  quarter  of  a  century 
the  new  art  process  hail  become  known  throughout  Western 
Europe.  The  different  methods  of  engraving  the  plate  of 
metal  were  introduced  one  after  another,  though  some  of 
them,  as  mezzotint,  were  not  in  use  till  two  centuries  later. 

All  the  different  ways  of  engraving  a  plate  by  hand,  as 
distinguished  from  modern  chemical  processes  (see  Photo- 

-ENGRAViNG),  may  be  classed  xmder  two  heads :  first,  engrav- 
ing by  the  hand  and  the  steel  tool  alone ;  second,  engraving 

by  means  of  acid,  which  is  guided  by  the  work  of  tlie  hand 
and  the  tool  to  attack  certain  portions  of  the  plate  and  to 
spare  others.  In  the  first  class  come  line-eny raving,  stipple 
{siiiui'tiun's,  and  especially  when  used  with  line-engraving), 
mezzotint,  dry  point,  and  perhaps  the  dotted  manner  or 
maniere  crihlee.  In  the  second  class  come  etching  and 
aquatint.  For  work  in  either  class  almost  any  common 
metal  will  serve.  Soft  iron,  steel,  zinc,  copper,  have  all 
been  used ;  glass  also  has  been  used  for  etching,  and  stone 
for  etching  and  dry-point  work  alike,  which  work  upon 
stone  has  of  course  nothing  to  do  with  Lithography  (g.  v.), 
but  is  pure  engraving  in  the  strict  sense.  Cop]ier  lias  lieen 
from  the  outset  much  the  most  commonly  used  of  all  metals, 
but  steel  was  employed  from  about  1815  for  work  from 
which  many  copies  were  to  be  taken.  This  again  is  becom- 

ing less  common  since  the  introduction  of  the  process  of 
steeling  copper,  by  which  the  surface  of  an  engraved  plate 
can  be  covered  with  an  electro  deposit  of  steel  so  thin  as  to 
scarcely  mar  the  delicacy  of  the  work,  while  it  is  indefi- 

nitely capable  of  renewal,  and  serves  to  protect  the  soft  cop- 
per, so  that  thousands  of  copies  may  be  printed  without  in- 
jury to  the  plate. 

Line-engraving  is  called  also  btirin-engravitig,  from  the 
name  of  the  tool  most  used  in  it.  This  is  a  bar  of  steel, 
usually  four-sided,  and  having  the  end  cut  off  at  such  an 
angle  as  to  leave  a  lozenge-shaped  point.  The  other  end  is 
set  in  a  short  wooden  handle,  with  a  smooth  rounded  back 
upon  which  the  hand  presses,  pushing  the  burin  slowly 
along  the  line  which  it  is  to  follow,  where  it  turns  up  a 
curled  shaving  of  metal.  The  lines  cut  in  tliis  way  may  be 
extremely  fine,  as  in  well-known  engravings  by  Albert 
Diirer,  mentioned  below,  or  broad  and  deep,  as  in  much  fore- 

ground work  in  large  compositions.  The  metal  which  is 
left  clinging  to  the  edge  of  the  engraved  line,  like  the  soil 
turned  up  by  the  plowshare,  is  called  the  burr,  and  this  is 
usually  removed  by  the  scraper.  Burins  of  ditferent  sizes 
and  with  the  points  ground  at  different  angles  are  used : 
each  kind  of  work  has  its  fitting  tool,  and  each  artist  his 
own  preferences.  It  is  usual  to  begin  the  work  of  a  line- 
engraving  by  drawing  the  whole  subject  on  the  plate  in 
fine  lines,  by  means  of  etching,  or  in  parts,  by  the  etching- 
needle  alone  without  the  use  of  acid — the  dry-jmint,  in 
short.  lict  us  suppose  that  the  engraving  is  to  be  a  portrait 
of  Mr.  Gladstone.  The  engraver,  wliom  we  assume  to  be 
also  a  portrait-artist  of  ability,  has  made  several  studies  of 
his  subject  and  has  secured  photographs  also  of  the  head 
and  body  in  the  attitude  fixed  upon;  he  prepares  now  his 
definitive  drawing  of  the  subject  complete,  as  he  means  to 
■engrave  it,  background  and  details  of  dress  and  all,  and 122 

this  drawing  in  a  sort  of  liiglily  flnislicd  oulline,  or  without 
masses  of  shade,  etc.,  he  wislies  to  transfer  to  his  (topper 
plate.  Of  course  if  he  lays  the  drawing  face  downward  on 
the  plate  and  the  lines  can  be  so  transferred,  the  image  on 
the  plate  will  be  reversed,  as  in  a  looking-glass:  but  this  is 
what  is  wanted,  because  then  the  imiiression  taken  from 
the  ])iale  upon  paper  will  come  riglit  again.  Tlie  plate  is 
covered  with  a  ground,  as  described  below  under  Etctiing, 
and  the  oulline  drawing  is  rubbed  off  or  transferred  to  this, 
where  it  shows  plainly  enough.  Every  line  and  dot  of  this 
drawing  is  then  carried  through  to  the  copper  by  the  etch- 

ing-needle and  acid  or  by  the  needle  without  acid,  and  when 
the  ground  has  been  melted  off  the  highly  polished  plate  is 
seen  to  have  a  lightly  traced  outline  drawing,  in  which  the 
whole  subject  is  reversed.  The  plate  is  then  inked  and  two 
or  three  impressions  are  taken  upon  damiiened  [lapcr.  As 
soon  as  the  ink  has  begun  to  enter  all  the  lines  freely  every 
lightest  and  faintest  scratch  comes  off  in  black  on  the 
paper,  and  the  artist  can  tell  better  by  the  study  of  this 
print  than  from  the  gleaming  copper  with  its  bright  or  lilack- 
ened  lines  and  its  reversing  whether  any  further  touches 
are  needed  to  bring  his  whole  composition  into  shape.  Any 
slight  change  can  be  made  by  the  etching-needle  if  it  is  a 
question  of  adding  something,  or  by  tlie  burnisher  if  some- 

thing is  to  be  taken  out.  Finally,  work 'begins  with  the 
burin,  and  a  patient  toil  of  several  months  brings  to  perfec- 

tion the  plate  from  which  are  printed  the  black  aml»wliite 

pictures  erroneously  called  "engravings";  more  properly, 
prints.  Two  years  will  sometimes  be  given  to  a  large  sub- 

ject of  many  figures. 
By  far  the  greater  number  of  modern  line  engravings 

have  been  copies  of  ]iaiiitiiigs  by  otlier  artists  tlian  the  en- 
graver. In  this  common  case  the  following  device  is  often 

used  to  aid  the  engraver  in  making  his  first  drawing :  In 
front  of  the  picture  is  placed  a  network  of  fine  threads, 
crossing  each  other  at  right  angles  and  having  the  squares 
left  between  them  of  exactly  uniform  size.  Corresponding 
lines  are  applied  to  the  sheet  of  pa[ier  on  which  the  draw- 

ing is  to  be  made.  As  each  small  square  on  the  paper  rep- 
resents a  square  of  the  picture,  the  operation  of  copying 

the  picture  in  outline  goes  on  with  comparative  ease  and 
rapidity. 

If  pi'ints  of  the  work  of  different  engravers  be  compared, 
it  will  lie  seen  that  many  difl'erent  ways  exist  of  using  the 
engraved  line.  Sometimes  it  is  very  simple,  indeed,  as  sim- 
jilc  as  a  common  pen-and-ink  drawing ;  but  sometimes  an 
elaborate  system  is  adopted,  as  where  pains  have  been  taken 
to  make  all  the  lines  cross  one  aimther  so  as  to  leave  lozenge- 
shaped  spaces,  in  each  one  of  which  there  is  a  dot  or  a  cross. 
Nearly  always  such  uniform  systems  are  an  abuse,  as  the  en- 

graver is  then  seeking  this  trivial  effect  instead  of  the  best 
results  of  art  in  general.  But  the  history  of  line  engraving 
shows  many  such  affectations  and  mannerisms,  and  it  has  al- 

ways been  unfortunate  in  being  much  employed  for  showy 
copies  of  famous  pictures,  generally  inaccurate,  and  always 
misleading  to  the  student  of  painting,  while  they  arc  not  the 
best  employment  work  for  the  engraver.  Of  the  great 
amount  of  excellent  work  and  well-used  .skill  which  has 
been  given  to  line  engraving  during  400  years,  something 
will  be  said  below. 

Stipple-engraving,  or  simply  stipple,  is  generally  consid- 
ered a  branch  of  line-engraving.  It  is  done  by  making  points 

or  dots  instead  of  continuous  lines.  In  almost  any  line-en- 

graving, or  in  a  print  from  it.  it  will  be  seen  that  "the  burin has  ceased  to  draw  its  lines  strongly  and  continuously  in  tlie 
spaces  where  the  light  is  strongest;  its  lines  have  become 
broken  rows  of  short  dashes,  or  even  rows  of  dots.  Stipple 

consists  merely  in  cari'ving  somewhat  further  this  way  of 
getting  light  and  shade.  It  is  often,  perhaps  more  usually, 
combined  with  ordinary  line-engraving ;  thus  in  many  mod- 

ern portraits  the  head  will  be  wholly  modeled  in  sti]iple — 
that  is,  all  its  fnrms  shown  by  means  of  light  and  shade, 
which  is  [iroduccd  by  dots,  larger,  smaller,  more  crowded,  or 
more  widely  spaceil-^while  the  clothes,  etc.,  are  given  in  full 
line-engraving.  Stipple  may  be  done  also  by  means  of  acid as  stated  below. 

Dry-point  work  is  done  with  a  sharp-pointed  tool  like  the 
etching-needle,  but  without  acid  (see  Etching,  lower  down). 
The  difference  lietween  this  and  burin-engraving  is  then  very 
great ;  it  is  all  tlie  difference  between  scratching  and  plowing. 
The  burin  is  held  strongly  in  the  hand,  and  the  ))alm  pushes 
the  stiff  steel  bar  before  it,  end  on,  with  slow  and  continued 

pressure ;  but  the  etching-needle  is  held  like  a  pencil  or  a 
jieii.  and  its  strokes  are  downward  or  sideways,  like  those  of 
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a  iicncil  or  [icn  wlirn  useil  in  iimking  ii  (iniwinp;.  A  hiirr  is 
raised  by  tlie  strolscs  of  tlic  nccdli',  but  lliis  is  siiiuU  ami  fine, 
and  when  partly  Icfl  on  the  |jlate  it  takes  tlie  ink  readily,  and 
yields  a  rich  velvety  bloom  which  is  nnich  admired  in  those 

prints  which  are  called  especially  "  dry-|ioints."  lint  apart 
from  the  plates  which  yield  such  jirints  as  llicse,  dry-|)oint 
work  is  used  coiitimially  in  touchin<^  up  and  iinishing  all 
kinds  of  line  enjfravings  and  etchings,  and  in  these  cases  the 
burr  is  removed  exactly  as  in  line  engraving. 

Mezzotint,  called  by  the  French  hi  nianitrf.  noire  (the 
black  style),  is  |)roduced  by  lirst  scratching  and  notching 
the  plate  all  over  so  that  an  ink-print  from  it  would  be  one 
solid  black,  and  then  scraping  and  ]iolishing  ]>arts  of  the 
plate  so  that  it  will  no  longer  hold  the  ink.  or  at  least  not  so 
iiuu'li  of  it.  This  process  is  in  one  .sense  the  reverse  of 
liuriu-engraving  and  di'y  point,  because  in  those  the  artist 
produces  the  dark  upon  the  light,  while  in  mezzotint  the 
light  is  jjroduced  upon  the  dark.  The  i)late  may  be  rough- 

ened in  any  way  that  will  produce  a  uniform  surface,  but 

the  usual  way  is  to  employ  what  is  called  a  "rocker "or 
"cradle,"  or  in  French  be rci'au,  a.  large  blade  like  a  chop- 
ping-knife,  the  edge  of  which  is  a  regular  curve,  and  is  sharp- 
enetl  like  a  very  fine  saw,  except  that  the  teeth  have  sharp 
Eoints.  Philip  Gilbert  llamerton,  an  excellent  authority, 
as  counted  the  teeth  in  his  berceau.  lie  reports  110  of 

them  in  a  width  of  3.S  inehes,  aiul  he  calculates  that  there 
will  be  2,640,000  little  points  or  dots  produced  by  it  in  a 
plate  5  inches  by  6,  because  the  berceau  must  be  rocked 
across  the  plate  in  different  directions  about  eighty  times 
to  proiluce  a  well-|irepared  mezzotint  plate.  Upon  this 
elaborately  produced  roughness  the  artist  works  with  .scrap- 

ers and  burnishers.  Where  the  copper  is  brought  to  per- 
fect smoothness  again  the  ink  will  be  removed  when  the 

plate  is  wiped,  and  the  paper  will  come  white  in  the  print ; 
and  between  this  and  the  complete  solid  blackness  of  the 
mezzotinting  all  gradations  are  easily  obtainable.  The  fault 
of  mezzotinting,  in  copper  at  least,  is  that  it  allows  of  so  few 
go{)d  impressions.  Twenty  or  thirty  prints  are  all  that  can 
be  taken  perfectly ;  after  that  the  plate  must  be  retouched 
and  reworked,  or  tlie  prints  are  more  and  more  feeble. 

As  for  the  crible,  or  dotted  manner,  it  is  not  known  how 
the  curious  and  rare  early  prints  known  by  this  name  were 
produced;  it  is  probable  that  they  are  from  relief-engravings, 
not  urdike  wood-engravings  in  character. 

Etching  is  much  the  most  Important  process  of  engraving 
by  means  of  acid.  It  is  done  by  exposing  the  plate  to  the 
acid  at  all  the  lines  and  points  which  are  to  be  engraved, 
and  protecting  it  everywhere  else ;  and  by  exposing  some 
such  lines  or  points  for  a  longer  time  than  others,  if  they 
are  to  be  engraved  deeper.  The  lines  and  points  so  engraved 
by  the  acid  are  said  to  be  bitten,  and  the  corroding  itself  is 

called  the  biting-in.  The  substance  which  protects~the  plate from  the  acid  is  called  the  ground,  or  the  etching-ground; 
it  is  generally  composed  of  a  mixture  of  wax,  some  vegetable 
resin,  such  as  mastic  or  white  pitch,  and  asphaJtum.  This  is 
spread  all  over  the  plate  while  hot,  and  then  allowed  to  cool. 
This  ground  is  blackened  by  smoking  it  over  the  ilame  of 
wax  candles,  and  the  black  surface  is  made  to  look  very 

smooth  and  uniform.  Upon  this  smooth  and  slightly'  glossy 
black  surface  the  artist  draws  with  his  etching-needle,  which 
easily  cuts  its  way  through  the  ground  so  as  just  to  lay  bare 
the  copper  below,  or  even  to  scratch  it  slightly.  Some 
etchers  prefer  a  sharp  point  which  scratches  the  plate  decid- 

edly, others  a  rounded  point  which  glides  over  it.  It  is  then 
ready  for  the  acid  bath.  This  is  often  nitric  acid  and  water, 
though  many  different  mordants  are  in  use.  It  is  quite  pos- 

sible to  bite  the  whole  plate  at  one  time  and  to  leave  it  so, 
but  it  is  usual  to  expose  some  of  the  lines  to  the  acid  for  a 
longer  time  than  others,  and  even  to  use  mordants  of  differ- 

ent powers.  It  is  customary  also  to  clean  the  plate  and 
print  from  it  on  paper  one  or  two  proofs  to  enable  the 
artist  to  judge  of  his  work.  The  plate  can  then  be  re- 
grounded  by  a  simple  apparatus  which  leaves  unfilled  the 
lines  already  cut  in  the  copper,  and  these  lines  themselves 
can  be  protected  from  the  aciii  at  jileasure  by  stopping-out 
with  a  varnish  of  some  sort  which  can  be  put  on  with  a 
brush.  An  etched  plate  is,  tlien,  an  engraving  of  which  the 
sunken  or  engraved  lines  have  been  eaten  out  by  acid,  the 
metal  having  wholly  disappeared  from  those  suid<en  places, 
leaving  the  plate  around  thinn  clean  and  smooth.  Stipple- 

engraving,  as  in  T5ai'tolozzi"s  work,  is  partly  done  by  acid, 
which  bites  dee])er  the  points  made  by  the  graver;  it  is 
then  a  variety  of  etching. 

Aquatint  is  the  only  other  important  kind  of  engraving 

with  acid,  and  it  is  of  much  less  importance  than  etching 
because  it  has  never  been  much  in  favor  among  artists.  In 
itself  it  is  a  beautiful  art,  and  the  results  are  often  delicate 
anil  forcible  ;  but  oidy  a  few  wf)rkmen  have  found  it  to 
their  taste,  and  it  is  used  chiefly  as  a  hel])  in  engravings  of 
other  kinds.  The  plate  is  covered  with  a  ground  which  is 
nuich  less  solid  and  uniform  than  the  etching-ground ;  usu- 

ally some  kind  of  resin  is  employed,  either  in  powder  or 
dissolved  in  alcohol,  which  solution,  as  it  dries,  leaves  the 
resin  in  a  surface  nmch  broken  up  l)y  the  shrinking  of  its 
jiarts.  If  the  i>late  with  this  ground  upon  it  be  covered 
with  acid,  a  somewhat  uniform  graindation  is  produced. 
By  using  different  grounds  in  successiim,  applying  the  axjid 
in  each  case  to  certain  parts  and  not  to  others,  different 
degrees  of  granulation  are  obtaineil :  smaller  ])arts  of  the 
plate  are  treate<i  with  varnish  and  a  brush,  and,  after  the 
acid  has  done  all  it  can,  the  scraper  and  burnisher  may  be 
em|)loyed  as  in  mezzotint. 

Soft-ground  et <; hi ng  in  st\\\  another  manner  of  engraving 
by  means  of  a  mordant.  This  also  is  not  very  frecjuently 
use<l  by  artists.  It  produces  a  print  which  strongly  resem- 

bles a  drawing  in  lead-pencil.  The  etching-ground  used 
is  nunle  very  soft ;  a  sheet  of  paper  is  stretched  tight  upon 
it,  and  upon  this  jiajjcr  the  drawing  is  made.  When  this 
paper  is  removed,  the  ground  comes  away  with  it  along  all 
the  lines  of  the  drawing,  and  then  the  mordant  is  used  as  in 
ordinary  etching. 

These  different  processes  are  often  combined  one  with 
another;  thus  there  is  very  often  pure  etching  to  be  seen  in 
what  is  mainly  a  line-engraving:  stipple  and  line  engrav- 

ing pass  insensilily  one  into  the  other  ;  ilry  point  is  used  to 
touch  and  finish  an  etching,  and  a  fine  burin  is  used  also 
by  many  etchers.  But  in  addition  to  this  there  are  some 
moi'c  deliberate  and  more  notable  combinations,  as  when  a 
plate  is  etched  with  a  design  in  what  may  be  called  outline, 
that  is,  the  main  lines  only  of  the  composition  being  given, 
and  is  then  covered  with  mezzotinting  or  with  aquatinting, 
in  which  second  engraving  the  design  is  comjileted  in  light 
and  shade  and  by  the  addition  of  many  details.  When  a 

print  is  taken  from  such  a  finished  j>late,  the  soft  gi-adations 
and  tints  given  by  the  mezzotint  or  aquatint  are  re-enforced 
and  nuide  more  vigorous  and  telling  by  the  strong  lines  of 
the  etching.  This  has  been  rarely  done  except  by  Earlom 
in  the  Liber  Veritatis  and  in  the  important  instance  of  Turn- 

er's Liber  Studiorum. 
Prints  from  jilates  prepared  in  any  of  these  different  ways 

require  a  certain  care  and  skill  if  they  are  to  be  as  good  as 
possible.  Although  the  ink  is  held  readily  by  every  large 
or  small  groove,  scratch,  or  dot  in  the  plate,  and  then  comes 
out  of  it  as  readily  when  dampened  paper  is  pressed  against 

it,  yet  to  keep  the  jilate  in  perfect  ca'der,  to  apply  so  uni- 
form a  pressure  that  all  the  ink  shall  leave  the  plate  at 

each  separate  impression,  and  also  without  wearing  out  the 
plate  unduly — all  requires  training  and  some  artistic  skill, 
even  in  the  simplest  kind  of  printing.  But  printing  is 
sometimes  done  in  a  nmch  more  elaborate  way,  tlie  plate 
being  left  with  its  polished  surface  partly  smeared  with  the 
ink  instead  of  being  wiped  absolutely  clean.  When  this  is 
done,  every  separate  print  becomes  a  separate  work  of  art, 

in  a  sense,"for  the  printer  has  deliberately,  and  with  calcu- lated touches  of  a  cloth,  spread  some  of  the  ink  which  had 
been  in  the  engraved  lines  over  the  smooth  metal  between 
the  lines.  No  two  impressions  in  such  a  case  are  really  the 
same.  No  two  prints  of  an  edition  printed  in  that  way  are 
facsimiles  of  one  another.  But  as  this  process  is  very  slow, 
and  as  there  are  but  few  printers  living  at  any  one  time  who 
can  do  such  work  well,  nearly  all  printing  is  done  simply,  the 
plate  inked  with  a  roller  (formerly  with  dabbers),  and  then 

cleaned  off'  bright  between  the  engraved  lines.  Etchings  are 
printed  in  the  artificial  way  more  often  than  other  kinds  of 
engravings :  burin-engravings  very  rarely.  Different  kinds 
of  paper  are  used  for  prints.  It  is  thought  that  certain 
Japanese  papers  take  the  ink  with  more  uniformity,  and 
show  a  clearer  and  more  beautiful  impression  than  any 
other  sorts.  What  is  called  India  paper  comes  next.  This 
is  generally  stuck  down  fast  to  a  sheet  of  heavy  plate-paper, 
the  thin  India  jiaper  being  cut  only  a  little  larger  than  the 
plate,  and  a  broail  margin  of  the  heavier  paper  being  left 

on  all  sides.  Tliese  "  proofs  on  India  paper  '"  have  been  in 
use  for  many  years  for  prints  from  line-engravings,  mezzo- 

tints, and  all  the  kinds  most  used  in  the  art  trade,  but 
Jajian  paper  is  more  generally  used  for  etchings  and  dry 

points. 
Kngraved  plates  wear  down  in  printing  in  such  a  way 
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that  the  engraved  lines  become  less  distinct.  The  prints, 
therefore,  are  less  and  less  tine  and  desirable,  beginuinj; 
with  the  first  pi-int  which  is  takcTi  after  the  ink  has  tlmr- 
oughly  entered  tlie  engraved  lini«.  From  a  mezzotint  not 
more  than  twenty  or  thirty  copies  can  be  taken  before  a  vis- 

ible deterioration  begins;  from  a  dry  jjoint  not  more;  from 

  A    B   , 

Section  of  a  metal  plate  engraved  by  lines  in  buriuwork,  etching, 
and  dry  pc)int. 

an  etching  perhaps  twenty-five,  perhaps  fifty,  according  to 
the  style  of  the  work;  from  an  aquatint  about  the  same 
number.  The  process  of  steeling  is  not  perfectly  applica- 

ble to  such  plates,  and  does  not  protect  them  wliolly.  In 
the  cut,  B  represents  the  cross-section  of  a  line  l>itten  by 
acid  in  an  etching,  tlie  acid  having  eaten  its  way  under  the 
surface  more  widely  than  where  the  metal  is  protected  by  tlie 
ground.  The  groove  made  by  the  dry-point  is  as  at  C,  the 
hii,rr  being  left  on  one  side,  like  the  soil  turned  np  by  a  plow- 

share. It  is  clear  that  these  engi-aved  lines  will  unilergo 
rapid  changes  from  contact  witli  damp  paper  umler  heavy 
pressure,  while  the  line  A.  produced  by  the  burin,  will  .suf- 

fer less.  Moreover,  steeling  the  plate  will  protect  the  one 
almost  perfectly,  especially  if  it  is  renewed,  while  B  and  C 
can  not  receive  so  much  benefit  from  this  process.  But  in 

practice  steeling  is  not  used  for  the  finer  and  more  artisti- 
eal  works  of  the  engraver,  and  accordingly  a  great  system 
ot  proof s  and  earhj  impressions  has  been  built  up,  partly  a 
necessary  and  obviotis  resort,  partly  mere  advertising. 

The  ordinary,  large,  showy  prints  of  popular  subjects  are 
generally  taken  from  their  plates,  according  to  some  such 

classification  as  this  :  First,  there  are  engravers'  proofs, 
which  are  supposed  to  be  taken  by  the  engraver  for  his  own 
guidance  and  not  to  be  for  sale  ;  one  of  these  will  command 
a  high  price,  just  as  a  proof  taken  before  the  completion  of 
the  plate  may  command  a  high  price,  its  necessary  scarcity 

and  a  supposed  interest  in  seeing  the  plate's  condition  at  a time  before  the  final  touches  bringing  it  into  demand.  The 
proofs  that  come  first  of  the  regular  published  edition  are 
often  remarcjue  proofs;  that  is  to  say,  a  slight  sketch  with 
the  point  will  have  been  made  in  the  margin  of  the  plate — 
a  head,  a  dog,  even  a  little  gryup — and  this  sketch,  which 
shows  in  the  proofs,  marks  tlie  fifty  copies  or  so  which  are 

taken  before  its  effacement.  Then  come  artist's  proofs,  and 
all  this  time  there  are  no  letters  of  title  or  description  added 
below,  on  the  margin,  so  that  all  the  proofs  of  these  ditfer- 
ent  classes  are  proofs  before  the,  letter.  Sometimes  the  let- 

tering is  put  on  gradually  ;  the  engraver's  name  and  that  of the  painter  or  draughtsman,  if  a  different  person  from  the 
engraver,  will  be  added  before  the  title,  ami  more  sulj- 
divisions  of  proofs  are  made  possible  in  this  way.  Then 
there  are  proofs  Ijefore  tetters — that  is,  before  the  title  or 
legend  is  added — and,  next,  the  proofs  witli  open  letfei — 
that  is,  with  the  title  or  legend  in  outline.  AH  of  these 
proofs  will  probably  be  on  India  paper.  Finally,  and 
printed  directly  on  plate  paper,  are  the  prints,  commonly 
so  called:  one  of  these  will  cost  the  buyer  a  moderate  sum, 
which  will  be  doubled  for  an  open-letter  proof,  and  prob- 

ably multiplied  by  ten  for  a  remiirque  proof.  No  doubt  all 
of  this  is  open  to  the  suspicion  of  being  mainly  advertise- 

ment, in  the  case  of  steel  or  steeled-copjicr  f)lates,  but  it 
dates  from  a  time  when  the  copper  plate  really  did  wear 
away  in  a  serious  fashion.  But  etchings  and  dry-points  and 
fine  mezzotints  will  not  yield  so  many  impressions,  and 
there  is  less  ceremony  about  them.  Xn  early  impression 
may  be  even  more  decidedly  superior  to  a  later  one  than 
in  burin-engraving,  but  as  the  jirints  are  rather  for  artists 
and  specially  instructed  buyers  there  is  less  need  to  insist 
upon  these  distinctions.  It  often  happi'ns  that  a  plate  is 
announced  as  to  yield  fifty  or  one  hundred  copies  only,  all 
of  which  are  supposed  to  be  of  equal  value,  and  then  to 
be  destroyed ;  and  the  plate,  duly  scored  across  and  across 
again  with  deep  plowings  of  the  burin,  is  exhibited,  or  im- 

pressions of  it  are  exhibited,  to  confirm  the  assurance  that 
no  inferior  prints  shall  ever  be  taken  from  it.  The  real 
test  of  the  excellence  of  a  print  is  of  course  the  eye.  It  is 
so  that  we  judge  of  and  decide  between  impressions  of 
ancient  engravings,  and  it  is  so  that  one  would  ̂ dways  do 
with  modern  ones,  when  the  opportunity  is  afforded.  Com- 

parison of  one  impression  with  another  is  especially  to  be 

sought  for;  very  often  a  print  seems  good  and  even  brill- 
iant, when  a  mnment's  comparison  with  a  better  one  will make  it  se(?m  feeble. 

The  history  of  engraving  for  ))rinting  is  rather  the  his- 
tory oi  prints,  for  it  is  the  latter  whicli  tlie  student  sees  and 

studies.  Few  engraved  plates  of  old  masters  of  the  art 
exist,  and  those  few  are  not  readily  accessible.  Prints  from 
plates  engraved  for  niello  are  the  earliest  (see  first  para- 

graph), and  belong  to  tlie  years  about  1 450-70.  Here  no  ar- 
tistic intention  is  to  be  presumed:  the  engraver  was  only 

proving  liis  work  as  he  went  along,  and  never  thought  of 
preserving  the  jiaper  jirints.  But  one  very  skillful  artist 
who  worked  for  printing,  Martin  Schongauer,  of  Augsburg 
(d.  1488),  left  behind  him  a  nuinlier  ot  jirints.  and  perhaps 
also  engraved  plates  from  which  prints  were  taken  after  his 
death,  and  these  are  of  very  great  merit  as  works  of  careful 
finish  and  apparent  ease  of  execution.  There  is  some  fine 

Italian  work  almost  as  old  ;  as  the  fifty  '•  cards,"  or  Tiirorcld 
of  JIanlegna,  as  they  are  called,  though  they  are  not  play- 

ing-cards in  any  usual  sense ;  the  prints  marked  by  a  cadu- 
ceus  and  now  ascribed  to  Jacopo  di  Barbsiri.  and  these 
rightly  given  to  Mantegna.  Many  still  earlier  dates  are 
given,  but  it  is  safe  to  say  that  artistic  engraving  on  metal, 
for  ])rinting,  dates  from  1460  in  South  Germany,  and  per- 

haps 1470  in  North  Italy.  Albert  Dlirer  left  prints  of  great 
beauty  and  showing  extraordinary  skill  with  the  Ijurin,  but 
attracting  more  altcntion  relatively  than  tliey  deserve  Vie- 
cause  of  their  poetical  feeling  and  certain  mystical  charac- 

ter of  some  of  them.  Barthel  Beham  gave,  in  his  Portrait 

of  Cliarles  V.,  perhaps  the  most  truly  artistic  burin-engrav- 
ing that  has  ever  been  made.  Henry  Aldegrever  was  an- 

other able  engraver ;  and  contemporary  with  him,  in  the 
first  half  of  the  sixteenth  century  and  in  Germany,  there 

were  a  body  of  "  little  masters,"  so  called  i)artly  from  their 
very  diminutive  engravings  and  partly  from  their  rank  as 
artists,  assumed  to  be  inferior  to  that  of  the  greatest  men 
of  the  time.  Lukas  van  Leyden,  who  died  in  1533,  repre- 

sents the  art  in  Northwestern  Europe  at  this  time,  and  is  a 
skillful  engraver,  though  his  power  of  artistic  design  is  far 
inferior  to  that  of  some  of  the  great  Germans. 

Meantime  in  Italy  there  were  few  artists  who  gave  them- 
selves u])  to  engraving  with  the  entire  devotion  of  the  Ger- 

mans. Uf  the  men  who  died  before  ISoO  (iiulio  Camiiagnola 
and  his  two  brothers  deserve  special  mention  ;  but  much  the 
most  famous  is  Marcantonio  Rainiondi.  His  especial  celeb- 

rity is  not  in  the  excellence  ot  his  engraving,  considered 
technically,  but  in  the  beauty  of  the  compositions  which  he 

engraved.  Some  ot  these  are  known  to  be  Rafael's,  and 
very  many  of  them  are  either  his  or  founded  upon  him  :  and 
as  the  original  drawings,  etc..  are  generally  lost,  the  engrav- 

ings are  tbe  more  ]ireci(ius.  In  the  mere  engraving  neither 
Marcantonio  nor  any  of  the  early  Italians  could  compare  for 
a  moment  with  Hlirer  or  Beham.  In  the  hands  of  the  Ger- 

mans the  burin  was  made  to  move  almost  as  freely  as  a 
pencil,  while  to  the  Italians  it  was  a  ditficult  tool  to  manage. 
The  Italians  drew  careful  outlines  with  it.  and  then  shaded 

the  figui-e  within  these  outlines;  Mantegna  with  parallel, 
diagonal  lines,  nearly  straight,  Marcantonio  with  finer  lines, 
often  crossing,  and  somewluit  more  easily  curved.  In  Man- 
tegna's  ease  the  modeling  of  the  figure  by  shading  is  admir- 

ably suggested,  but  only  suggested ;  in  Marcantonio's  work the  modeling  is  more  elaborate  but  often  very  poor,  while 
the  backgrounds  and  details  are  generally  trivial,  and  the 
skies  of  no  value  whatever,  either  of  observation  or  render- 

ing. Much  of  this  is  caused  by  the  fact  that  JIantegna  en- 
graved his  own  designs.  Marcantonio  the  masterly  but  slight 

drawings  of  a  great  jiainter,  which  he  followed  as  far  as  they 
led  and  which  then  left  him  helpless.  Marcantonio  seems, 
moreover,  to  have  been  resolute  not  to  do  to  his  plate  any- 

thing which  it  was  not  perfectly  easy  to  do  with  the  burin; 
and,  as  the  ilesigns  he  engraves  are  elaborate,  this  restraint  is 
very  noticeable.  But  Dilrer,  Beham,  and  in  a  less  degree 
other  Germans,  united  outline  and  shade  in  one,  producing 
an  effect  far  more  like  that  of  painting  than  of  the  awk- 

wardly incised  niellos  which  tlie  Italians  had  not  quite  left 

behind  them.  Had  engraving  ne\-er  gone  beyond  Marcan- 
tonio designs  would  have  to  be  made  of  great  severity  and 

reserve,  especially  for  interfiretation  by  this  means ;  whereas 
Dilrer's  work  is  on  the  track  which  engraving  has  followed 
since,  trying  everything,  and  using  etching,  dry  point, 

and  burin  in  free  'interchange  to  attain  a  result  of  great 
complexity,  depth,  and  variety  of  shade  and  richness  of 
tone. 

The  half-centurv  following  the  deaths  of  Marcantonio  and 
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Harthi'l  Beham  was  not  a  tiiiic  of  fjrcat  acliifvenicnt  in  cn- 

sraving.  'I'lu'  prosijcct  of  its  beeoiiiing  a  great  iiKU'iH'iKiciit 
art,  bringing  lionie  artistic  thought  to  people  of  small  means 
as  freely  as  printing  was  bringing  to  them  literary  thought, 
was  growing  dim;  it  was  one  more  disapjiointment  of  the 
briglit  hopes  raised  by  the  Kenaissanee.  Tlieological  con- 

troversy, often  taking  the  shape  of  bloody  persecution  and 
often  of  set  and  recognized  war,  was  what  nu'U  were  think- 

ing of,  aiul  the  gi-eat  living  art  of  the  time  was  prot<'cti>d  by 
the  Venetian  lagoons.  Italians  like  (iiorgio  Gliisi  (d.  1582) 
w(Te  doing  elegant  work,  more  elaborate  than  Marcantonio. 
Stronger  men,  like  Agostino  (larracci  (d.  16(12),  carried  on 
the  elaboration  of  work  without  losing  themselves  in  pretti- 
ness,  and  their  especial  success  was  in  portraits  of  their  con- 

temporaries. Flemings,  of  whom  Henry  Goltzius  (d.  KilT) 
was  the  chief,  were  eclectic  in  their  tastes,  now  Italian  in 

manner,  now  copying  Diirer's  ways  clo.scly — at  their  best  in 
original  portraiture,  as  in  Goltzius's  famous  Ilenrij  IV.  of 
France.  Portrait-engraving  was  indeed  the  one  distinct  and 
original  success  for  the  art,  anil  at  intc^rvals  over  since  this 
has  been  evident,  so  that  no  one  branch  is,  on  the  whole,  so 
well  worthy  of  study.  Thomas  de  Leeuw,  called  also  De  Leu. 
as  having  been  long  resilient  in  France,  left  liehind  him. 
when  he  died  about  1620,  some  500  different  works,  most  of 

which  are  portraits  ;  these  also  mainly  of  his  own  drawing — 
admirable  work,  less  in  demand  than  it  should  be.  Jacques 

('allot  (d.  1635)  engraved  also  many  original  portraits,  hut 
lieiug  a  man  of  immense  energy,  leading  a  very  irregular 
and  adventurous  life,  he  engraved  also  hundreds  of  plates 
of  scenery,  costume,  biljlical  subjects,  and  what  might  be 
called  r/fHre  in  curiously  made  up  sets,  of  the  Miseries  of 
War,  of  Beggars,  of  the  Tirelre  Monilis,  and  many  more. 
His  work  was  raaiidy  etching,  liut  he  never  took  full  advan- 

tage of  the  freedom  which  that  art  allows,  and  a  really 
great  etcher  he  never  became.  Still,  had  he  possessed  more 
gravity  and  purpose,  no  man  would  have  come  nearer  than 
he  to  realize  the  independent  lifelong  career  of  an  artist- 
engraver.  He  left  some  1,400  etchings,  while  George  Cruik- 
shank  left  2,500.  Should  the  community  care  for  graphic 
art  as  much  as  it  does  for  literature,  it  would  find  its  needs 
well  supplied  by  such  men  as  these,  for  it  would  give  them 
fitting  subjects  and  encouragement  to  do  their  best  instead 
of  their  slightest  and  hastiest. 

A  great  change  was  now  going  on  in  the  position  of  en- 
graving in  the  world,  one  which  was  destined  to  lead  to 

200  years  of  mere  copying.  The  great  painter  Rubens 
brought  around  him  a  number  of  very  able  technical  en- 

gravers, and  undertook  to  show  them  how  to  interpret  his 
numerous  pictures  into  black  and  white.  The  two  brothers 
Bolswert,  Vorsterraan,  Paul  Pontius,  and  Peter  Soutman 
are  the  best  known  among  these  able  workmen,  and  to  these 
should  be  added  Jan  Mijller,  as  one  of  the  most  successful 
engravers  after  Rubens,  though  it  is  not  known  that  he 

worked  under  that  artist's  immediate  influence.  The  prints 
of  these  men  have  a  great  interest ;  they  are  in  many  ways 
right  as  renderings  into  one  art  of  another  and  more  rich 
and  varied  one,  but  they  have  this  painful  character,  that 
they  brought  a  great  influence  to  bear  on  the  side  of  copy- 

ing as  the  only  mission  of  the  engraver.  Another  curious 
abuse  in  the  art  is  to  be  seen  in  connection  with  the  famous 
etchings  of  portrait  heads  by  Antony  van  Dyk.  That  great 
liainter  undertook  to  etch  the  heads,  and  ])erhaps  part  of  the 
dress,  of  a  series  of  rather  large  and  showy  portrait-engrav- 

ings, and  other  and  inferior  hands  were  to  jnit  in  backgrounds 
and  the  like.  Prints  from  many  of  these  plates  exist.  Those 
taken  from  the  unfinished  plate,  when,  indeed,  only  the  com- 

pletely modeled  head  and  slight  indications  of  the  body  and 
dress  are  given,  are  most  lovely  and  precious  works  of  art ; 
the  mechanically  finished  portraits  have  but  slight  value. 
There  were  other  able  original  portraitists  at  this  time.  Leon 
(jaidtier,  who  died  the  same  year  as  Van  Dyk  (1641),  was 
one  of  them. 

Good  tendencies  were  at  work,  as  well  as  bad ;  and  the 
greatest  of  all  original  etchers  was  contemporary  with  Van 
Dyk,  though  destined  to  outlive  him  by  nearly  thirty  years — 
Rembrandt,  a  masterin  jiortraiture  as  in  evcrytliing  that  he 
touched.  Cornelis  Visscher  (d.  1670)  WHS  another  original 

portraitist,  a  burin-engraver,  and  a  good  one.  As  skillful, 
if  less  vivid  and  picturesque,  was  Robert  Xanteuil  (d.  1678), 
whose  most  famous  portraits  were  engraved  after  Miguard 
and  other  painters,  though  the  greater  number  of  his  works 
are  original.  In  his  hands  the  rendering  of  textures,  as  of 
armor,  silk,  and  fur,  reached  great  perfection.  His  contem- 

porary, Wenceslans  Hollar,  is  one  of  the  greatest  of  engrav- 

ers, cajiable  of  anything,  and  yet  his  work  looks  archaic  and 
inconqilcte  to  us,  liecause  he  never  invests  it  with  full  light 
and  shade,  but  devotes  himself  to  exact  form,  local  color, 
and  the  study  of  texture  and  surface.  Another  contempo 
rary  was  Claude  Lorrain,  the  author  of  but  a  few  etchings, 
but  some  of  those  of  admitted  excellence.  The  first  Eng- 

lish engraver  of  prominence  was  William  Faithorne,  who 
died  in  16!)1. 

The  great  school  of  French  ]>ortrait-engraving  was  con- 
tinued by  Anioine  Massoii  (d.  1700),  G.  Audran  (d.  1703), 

and  Gerard  Kdclinck  (d.  1707),  men  worthy  to  rank  with 
Visscher  and  Nanteuil,  and  by  Pierre  Drevet  (d.  1738), 
and  his  son,  Pierre  Imbert  Drevet,  who  died  young,  only  a 
year  later  than  his  father.  These  are  the  great  masters  of 
seventeenth-century  engraving.  Their  technical  skill  has 
never  been  excelled,  and  probably  can  not  be  ;  and  their 
sense  of  keeping  of  the  artistic  proportion  of  all  parts  of  a 
[licture  was  greater  than  that  of  earlier  men  had  been,  so 
that  even  the  most  elaborate  details  keep  their  place  in  the 
composition.  Portrait-engraving  can  hardly  equal  this 
hereafter.  The  day  of  rich  and  picturesque  costume  is  gone, 
and  it  will  not  suffice  for  fine  pictorial  composition  to  have 
heads  and  hands  alone  of  any  interest,  while  costume,  instead 
of  a  help,  is  almost  wholly  an  incuinVirance  and  a  puzzle. 

If  any  man  could  make  a  success  of  portrait-engraving  un- 
der such  untoward  conditions  it  would  be  William  Hogarth, 

who  had  around  him,  indeed,  men  and  women  more  pictur- 
esquely dressed  than  those  of  the  nineteenth  century,  but 

who  took  deliberately  for  his  subject,  not  the  elegant  and 
graceful.  Vjut  the  rough  and  unseemly  side  of  life.  A  good 
engraver,  steadily  at  work  at  large  and  crowded  plates,  his 
example  might  have  built  up  a  popular  use  of  engraving  as 
a  popular  and  accessible  original  art ;  but  the  epoch  was  not 
an  artistieal  one.  Another  attempt,  far  removed  from  Ho- 

garth's in  s|)irit,  but  equally  a  popularizing  of  fine  art  by 
means  of  engraving,  was  that  of  Giambattista  Piranesi  (d. 
1778)  in  his  immense  production  of  studies  of  Roman  ruins; 
but  Piranesi  was  far  from  being  a  faultless  master  of  his  art 
of  etching,  and  his  chosen  subject  could  hardly  be  a  popular 
one,  limited  as  it  is  almost  wholly  to  jiicturesque  ruins  and 
antique  sculpture.  6tienne  Ficquet  (d.  1794)  may  be  con- 

sidered the  last  of  the  French  portrait  school ;  his  minute 
and  delicate  handling  has  preserved  for  us  admirable  studies 
of  famous  men  and  women  of  his  time.  Giovanni  Volpato 
(d.  1803)  was  a  skilled  but  uninventive  workman,  who  did 
work  to  order  from  painting*  and  antiquities  at  Rome,  and 
kept  a  school  for  engravers.  Francesco  Bartolozzi  was  for- 

tunate in  gaining  the  favor  of  influential  persons  in  Eng- 
land, and  perhaps  owed  this  to  the  soft  and  delicate  texture 

of  the  stipple-engraving  which  he  practiced.  A  stronger 
man  and  a  better  artist  was  Charles  Clement  Bervic  (d. 
1822).  His  work,  indeed,  was  chiefly  reproducing  the  paint- 

ings of  others,  but  he  brought  a  fi'esh  and  oiuginal  spirit  to 
the  task,  and  the  great  museum  made  by  the  first  Napoleon 
at  Paris  gave  him  exceptional  opportunities,  as,  for  instance, 
the  engraving  of  the  Laocoon  group  from  the  marble,  of 
which  he  made  what  is  considered  his  masterpiece.  A  Span- 

iard of  singular  genius  was  Goya.  Though  not  eminent  as 
an  engraver  he  must  still  be  mentioned  here  as  one  of  the 
men  who,  in  untoward  circumstances,  were  original  and  in- 

dividual artists  in  an  art  almost  wholly  given  up  to  copying. 
The  term painter-engra rer,  i aken  from  the  French  pein/re- 

grareur,  has  been  applied  to  those  engravers  who  carry  out 
their  own  designs  in  their  own  art.  These  men  and  their 
work  should  undergo  a  wholly  different  criticism  from  those 
whose  lives  have  been  spent  in  reproduction  only.  The 
copyists  have  need  of  great  and  special  ability,  no  doubt, 
in  translating  color  into  black  and  white  by  means  of  the 

graving-tools.  but  the  painter-engraver  is  a  man  of  a  differ- 
ent class.  What  we  have  to  add  to  this  brief  historical 

sketch  is  some  mention  of  the  attempts  in  the  nineteenth 
century  to  give  new  life  to  engraving  by  artists  of  ability 
who  have  chosen  to  express  themselves  in  this  language. 

David  Wilkie  is  such  an  artist,  and  his  few  etchings  and 

dry-points  have  a  peculiar  value  of  their  own.  But,  though 
famous  as  a  painter,  he  could  never  get  people  to  look  at  his 
prints,  and  they  are  few  and  small.  J.  M.  W.  Turner  in  his 
great  Liber  Shulion/m  combined  his  own  work  with  that 
of  other  engravers,  and  left  about  eighty  compositions  of 
wholly  exceptional  merit,  where  design  and  means  of  ex- 

pression are  perfectly  well  balanced,  and  nothing  is  lacking 
but  the  possibility  of  getting  a  proper  number  of  prints 
from  the  mezzotinted  phites.  Charles  Meryon  was  one  of 
the  most  powerful  of  iminter-engravers.  and  his  few  impor- 
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taut  plates  contain  a  body  of  art-work  beyond  what  would 
seem  possible  in  such  narrow  space  and  severe  limitations. 
Jean  Franc^ois  Millet  in  his  few  larger  etchings  gives  much 
of  the  noble  jiathos  of  his  paintings.  Claude  Kcrdiuaud 
Gaillard,  who  deserves  the  credit  of  having  done,  after  four 
centuries  of  engraving  for  printing,  something  really  new 
in  the  art,  has  produced  the  most  renuirkablo  finished  por- 

traits of  the  century.  Jules  Jacquemart  (d.  1880)  was  one 
of  the  two  or  three  great  masters  of  the  art  of  rendering 
truths  of  texture,  light  and  shade,  and  delicate  form ;  his 
etchings  from  tlie  magnificent  treasures  of  the  Louvre 
{Oemmes  et  Joijaux  de  la  Courumie)  can  hardly  be  equaled 
by  any  one  who  may  follow  him,  and  he  etched  many  plates 
only  second  in  importance  to  these.  James  Whistler  has 
been  called  by  an  excellent  .judge  the  greatest  etcher  in  line 
who  has  ever  lived,  excelling  in  this  respect,  in  the  force 
and  right  usage  of  the  etched  line,  even  Rembrandt  him- 

self. Francis  Seymour  Haden,  though  of  far  less  originality 
and  force,  is  one  of  the  most  skilled  and  accomplished  of 
etchers,  and  has  produced  a  great  amoinit  of  attractive 
landscape.  Alphonse  Legros,  less  technically  skillful,  has  a 

high  and  peculiar  rank  as  artist,  and  has  been  called  "  an 
old  master,  belated."  Finally,  Leopold  Flameng,  Charles 
Albert  Waltner.  and  Paul  Rajon  (d.  1888)  must  be  men- 

tioned as  etchers  who  have  pushed  the  art  of  reproducing 

other  men"s  works  beyond  what  had  ever  been  known  in 
true  insight  and  faithfulness  of  rendering  one  art  by  an- 
other. 

For  a  very  complete  list  of  works  on  engraving  down  to 
1862,  see  Georges  Duplessis,  E/isai  de  Bibliographie  conte- 
nant  Vindication  des  ouoragen  relatifs  d  Vhistoire  de  la  grii- 
vure  et  des  graveiirs.  For  general  reference  to  prints,  de- 

scription, cataloguing  by  means  of  numbers,  etc.,  see  tlie 
following:  P.  T.  Palgrave.  Esmij  of  the  First  Century  of 
Italian  Engraving;  J.  D.  Passavant,  Le  Peintre-Graceur ; 
A.  P.  F.  Robert  l)a!imen\\,LePeintre-(frarearFrani;ais\ 
FranQois  BruUiot,  Dictionnaire  des  Monogrammes,  Marques 
Figurees,  Lettres,  Initiates,  etc. ;  Adam  Bartsch,  Le  Peintre- 
Graveur  (Vienna,  1803-21 ;  also  later  edition,  not  changed). 
For  biographies  of  the  engravers  and  of  the  painters,  etc., 
whose  works  have  be<!n  rendered  by  engraving,  see  Michael 
Bryan,  A  Biograpliiral  and  Critical  Dictionary  of  Paint- 

ers and  Enijranrs  (new  ed.  revised  by  Robert  Edmund 

Graves);  Nagler's  Kiinstler  Lexicon  (Munich,  183.5-48, now scarce ;  a  new  edition  has  been  begun  under  the  direction 
of  Dr.  Julius  Meyer,  but  the  numbers  are  issued  very  slow- 

ly) ;  A.  Seubert,  Allgemeines  Kiinstler  Lexicon ;  Spooner's 
Biograptiical  History  of  Fine  Arts ;  Beraldi,  Les  Oraveurs 
du  Dix-Nenvieme  Siede.  For  general  information  and 

guidance  in  the  study  of  prints,  see  Heinecken's  Idee  Oen- 
erale  d'une  Collection  complete  d'esfampes,  etc. ;  Georges 
Duplessis,  Hisloire  de  la  Gravure  en  France  (Paris,  1861) 
and  Les  Merveilles  de  la  Oravnre  (Paris,  1869) ;  and  Tlie 
Print-Collector,  an  Introduction  to  tlie  Knowledge  Neces- 

sary for  forming  a  Collection  of  Ancient  Prints  (London, 
18'^;  attributed  to  the  Rev.  Joseph  Maberly).  For  the 
practical  work  of  engraving,  see  P.  G.  Ilamerton,  Etching 
and  Etchers  and  Graphic  Arts ;  De  Lostalot,  Les  Pro- 
cedes  de  la  Gravure;  Delaborde,  La  Gravure;  Leon  de 
Laborde,  Ilistoire  de  la  Gravure  en  JIaniere  Noire  (Paris, 
1808).  A  good  general  and  historical  account  of  the  art 
and  guide  to  students  is  An  Introduction  to  the  Study  and 
Collection  of  Ancient  Prints,  by  William  Hughes  Willshire. 
Besides  these  are  to  be  consulted  the  eneyclopa?dias  in  differ- 

ent languages;  Larousse,  Dictionnaire  Universel  du  Di.r- 
Neuvieme  Steele,  and  a  very  great  number  of  monographs, 
that  is,  books  devoted  to  the  works  of  individual  engravers. 

Russell  Stukgis. 

Engrossing:  [from  Fr.  engrosser,  to  write  in  large  letters,  to 
make  big  :  Ital.  ingrossare;  Pr.  grns,  grosse  :  Ital.  grosso  < 
Lat.  grossus,  thick,  big] :  the  writing  of  a  deed  in  projier 
legible  characters.  Among  lawyers  it  signifies  especially 
the  copying  of  any  instrument  or  document  on  parchment 
(■r  slainnecl  paper.  In  the  English  statute  law  engrossing 
signified  the  purchase  of  large  quantities  of  any  commodity 
in  order  to  sell  it  again,  and  was  made  an  offense  punishable 
by  forfeiture  and  imprisonment.  This  was  one  of  the  many 
restrictions  of  trade  that  characterized  the  economic  system 
of  the  Middle  Ages.  The  penalties  against  the  engrossing 
of  corn  were  especially  severe  and  by  the  statute  of  Edward 
VI.  the  pillory  and  confiscation  followed  tlie  third  offense. 
Other  statutes  of  this  nature  were  enacted,  but  in  17T3  they 
were  repealed,  though  the  penal  character  of  engrossing 

and  PoRKSTAi.LiNo  ((/.  r.)  survived  in  the  common  law  and 
was  favored  by  the  popular  jm^judice.  In  1844  acts  of  this 
sort  ceased  to  be  offenses  in  Kngland  and  Scotland. 

Engstlen  (engst'lfu)  Alj) :  a,  place  of  resort,  just  S.  W. of  Engelberg,  canton  of  Intcrwalden,  Switzerland.  It  has 
an  altitude  of  (i.Olti  feet,  and  its  beautiful  pastures,  with 
the  neighboring  lake,  Engstlensec,  the  Wunderbrunnen  (an 
intermittent  spring),  the  falls  of  the  Engstlenbach,  the  gla- 

ciers near  at  hand,  and  the  loftier  snow-clad  peaks  around, 
render  it  very  attractive  to  tourists. 

Eng'stroni,  Jouan  :  a  Swedish  poet,  noveltst,  traveler, 
and  physician  ;  b.  Apr.  7,  1794,  at  Kiirnebo,  in  the  govern- 

ment; of  Kalmare ;  received  his  medical  license  in  1818,  and  un- 
til 1825  was  employed  as  an  army  surgeon.  Author  of  Pesa 

genoni  Norrland  iirh  Lapplttiid  (1n;M);  Resa  genom  Sodra 

Lappland.  .Jrnitlimil.  Tnindkeiii  och Dalarne(W'iTi-iG);  Nor- 
diska  DIkter  (if  h'iriii  (1821);  Eols  Marpan  (1830);  For- 
liinitsl/riidiriiii  (ls;!M-:!4) ;  Si/hygyaren  (1838);  Bjiirn  Ulf- 

tand  (184U),  etc.     D.  in  1870.' 
Enliarnionic  [from  Gr.  ivapnoviK6s.  in  accord  :  iv.  in  +  ap- 

IJLovla,  harmony] :  inmusic,onc^of  the  three genera(chromatic, 
diatonic,  and  enharmonic)  of  ancient  music.  The  enhar- 

monic genus  f)f  the  Greeks  was  distinguished  by  the  use  of 
small  intervals  or  (|uarter  tones.  In  modern  music,  inter- 

vals much  less  than  a  semitone  owe  their  origin  to  the  slight 
difference  of  pitch  which  the  same  (nominal)  note  takes  ac- 

cording as  it  is  adjusted  to  one  or  anotlier  fundamental 
note  or  tonic.  Thus  C  |  and  D  [,  are,  at  least  on  keyed  in- 

struments, practically  the  same  note,  though  strictly  the 
former  should  be  produced  by  \^  of  the  whole  string  sound- 

ing ;  the  latter  by  1%-.  The  passage  from  one  to  another  of 
these  intervals  is  called  an  "  enharmonic  change,"  and  a 
change  of  key  so  effected  an  '•  enharmonic  modulation." 
Enigma  [Gr.  ahfyiJia,  riddle,  dark  saying;  cf.  tdvos.  tale]  : 

an  obscure  questinn  :  a  riddle  ;  a  proposition  put  in  obscure 
or  ambiguous  terms  to  puzzle  or  exercise  the  ingenuity  in 
discovering  its  meaning.  Formerly  it  was  deemed  a  matter 
of  such  importance  that  Eastern  monarchs  sometimes  sent 
embassies  tor  the  solution  of  enigmas.  Among  the  famous 
enigmas  of  antiquity  was  that  which  Samson  proposed  to 
the  Philistines  and  that  which  the  Sphinx  propounded  to 
(Edijius.     See  Sphinx. 
Enim,  or  Enin :  one  of  the  forms  of  the  El  Dorado 

myth  ((/.  v.).  It  was  supposed  to  be  an  immensely  rich 
country,  somewhere  on  the  tributaries  of  the  upper  Amazon. 
One  Francisco  Bohorquez.  a  lying  adventurer,  declared  in 
163.5  tliat  he  had  actually  been  in  this  country  and  seen  its 
king,  who  dwelt  in  a  palace  studded  with  gold  and  precious 
stones.  n.  H.  S. 

Enkhnizen,  enk-hoi'zen  :  a  fortified  seaport-town  of  the 
Netherlands;  province  of  North  Holland;  on  the  Zuyder 
Zee;  30  miles  N.  E.  of  Amsterdam  (see  map  of  Holland  and 
Belgium,  ref.  4-Q).  It  has  a  fine  town-hall,  several  churches, 
a  cannon-foundry,  and  several  ship-building  yards.  Butter, 
cheese,  timber,  and  fish  are  exported.  The  town  was  found- 

ed in  1200.  and  was  sometimes  called  Enchusa.  It  was  once 

a  place  of  40,000  inhabitants,  and  had  a  great  herring-fleet, 
tint  the  silting  up  of  its  harbor  has  wrought  its  decay.  It 
still  has  a  fine  appearance  from  without.  Its  town-house, 
built  in  1588.  and  the  Westerkerk  are  the  most  remarkable 
buildings.  Here  Paul  Potter,  the  great  painter,  was  born 

in  1625.'"    Pop.  5,900. 

En'na  :  an  ancient  city  of  Sicily  ;  very  near  the  center  of 
the  island,  on  a  lofty  hill,  almost  inaccessible,  except  at  a 
few  points.  It  was  anciently  a  place  of  great  importance. 
Its  site  is  now  occupied  by  the  decayed  town  of  Castro  Gio- 

vanni. Enna  is  memorable  as  a  seat  of  the  ancient  worship 

of  Demetcr,  and  the  shore  of  a  small  lake  near  by  w-as  the 
scene  of  the  mythical  rape  of  Persephone,  a  favorite  subject 
with  poets  and  artists.  Comparatively  few  remains  of  the 
ancient  city  have  survived  the  ravages  of  the  Greek,  Punic, 
Roman,  Arabian,  and  Norman  conquests. 

En'neagon  [from  Gr.  ivv4a,  nine  +  yavia,  angle] :  a  jilane 
rectilineal  figure  having  nine  sides  and  angles.  The  area  of 

a  regular  or'cquilateral  enneagon  is  approximately  6-18182 
times  that  of  the  square  of  one  of  its  sides. 

Ennenioser.  cn'np-mo-zpr,  Joseph,  M.D.  :  writer  on  physi- 
ology and  animal  magnetism;  I),  in  the  Tyrol.  Nov.  15, 

1787.  He  fought  against  Napoleon  in  1813'and  1814,  and 
graduated  as  M.  D."  at  Berlin  in  1816.  He  became  Pro- fessor of  Medicine  at  Bonn  in  1820,  and  removed  in  1841 
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to  Munich,  wlicro  ho  practiced  with  success.  Anionf;  Iiis 
works  are  Dcr  MiiiinitiKiiiim  im  Vi-rliiilhiiss  ziir  Suliir  mid 
JieAigion  (184^;  ̂ il  od.  \K>.\)  and  Gtmcliirldv  di's  lirrisrhtn 
Magnetismus  (1844),  tlie  first  volume  of  which  (the  llixfori/ 
of  Magic)  was  translated  into  English  by  VVilliani  Ilowitt 

(1854).'    I),  in  Kjjern,  Sept.  19,  1854. 
Kii'iicrdiilt!  Lak(f :  a  picturesque  sheet  of  water  in  the 

mountain  region  of  Cuniljcrland,  England,  7  niilc^s  N.  E.  of 
Egremont.  Il  is  an  expansion  of  tlie  river  Eken,  3|  miles 
long  and  less  than  a  mile  wide. 

Eiiiiis:  nuirket-town  of  Ireland;  capital  of  the  county 
of  Clare;  on  the  river  Fergus;  20  miles  W.  N.  W,  of 
Limerick  (see  map  of  Ireland,  ref.  lO-D).  It  has  a  classical 
school  called  Eunis  (yollege  founded  in  1()8!),  and  the  ruins 

of  an  abbey  founded  in  l'J40;  also  an  asylum  for  lunatics, 
an  infirmary,  a  hospital,  a  |)ul)lic  library,  a  fine  court-house, 
a  brisk  trade,  and  some  manufactures,  and  a  colossal  statue 

of  O'Connell  by  C'ahill.  Four  bridges  cross  the  Fergus, 
and  railways  extend  to  Limerick  and  At  henry.  Ennis  is 
one  of  the  see-towns  of  the  diocese  of  Killaloe  (Roman  Cath- 

olic).   Pop.  6,yoo. 
Eunis:  city;  Ellis  oo.,  Tex.  (for  location  of  county,  see 

map  of  Texas,  ref.  3-1) ;  situated  on  railway,  34  miles 
S.  by  E.  of  Dallas ;  in  a  good  cotton  region  ;  has  a  fine 
school,  a  very  large  cotton-compress,  etc.  Pop.  (1880)  1,351 ; 
(1890)  2,171.  Editor  of  "  Commercial  Recorder." 

Eii'iiiseorthy :  market-town  of  Wexford,  Ireland:  on 
the  river  Slaney ;  14  miles  N.  N.  W.  of  Wexford  (see  majj  of 
Ireland,  ref.  12-1).  It  has  a  fine  Roman  Catholic  church, 
and  a  stately  Xorman  castle  many  centuries  old,  but  still 
entire.  It  has  a  large  trade  in  grain,  is  at  the  head  of  barge 
navigation,  is  connected  by  railway  with  Dublin  and  Wex- 

ford, has  a  convent,  five  churches  and  chapels,  an<i  an  asy- 
lum for  lunatics.  Enniscorthy  was  captured  by  Cromwell 

in  1649,  and  the  Irish  rebels  took  it  by  storm  and  burned  it 
dosvn  in  1798.     Pop.  5,660. 

En'iilskillen  :  a  municipal  borough  of  Ireland;  capital 
of  the  county  of  Fermanagh ;  finely  situated  on  the  river 
Erne,  which  connects  the  Upper  and  Lower  Lough  Erne, 
about  75  miles  W.  S.  W.  of  Belfast  (see  map  of  Ireland,  ref. 
5-G).  It  has  2  barracks,  6  churches  and  chapels,  a  prison, 
an  infirmary,  tanneries,  straw-hat  works,  markets  for  fiax, 
corn,  pork,  and  butter,  2  forts,  a  linen-hall,  and  manufac- 

tures of  cutlery.  There  are  handsome  mansions  and  beau- 
tiful scenery  in  the  vicinity.  The  people  of  EnniskiUen 

warmly  supported  the  Protestant  cause  in  1689.  Here  the 
troops  of  W  illiam  III.  defeated  those  of  James  II.  in  that 
year.  It  is  connected  by  railway  with  Dundalk,  Londonder- 
and  Bundoran,  and  steamers  ply  on  the  Erne.     Pop.  5,700. 

Ennii^killen,  Earls  of  (1789):  Viscounts  EnniskiUen, 
1776:  Barons  Mountflorence  (Ireland,  1760);  have  seats  in 
Parliament  as  Barons  Grinstead  (United  Kingdom,  1815). — 
William  Willouohby  Cole,  third  earl.  1).  C.  L.,  LL.  D., 
F.  R.  S. ;  b.  Jan.  25.  1807,  and  succeeded  to  the  title  of  his 
father,  John  Willoughby  Cole,  in  1840.  He  was  educated 
at  Oxford,  and  before  1840  was  distinguished  in  the  House 
of  Commons  as  Lord  Cole,  and  acted  in  the  Conservative  in- 

terest. D.  without  issue,  Sept.  5,  1886,  and  was  succeeded 
by  LoWRY  Egerton  Cole,  fourth  earl ;  b.  in  1845. 

En'niiiS,  Quintus  :  Roman  poet;  often  called  the  Father 
of  Latin  Poetry;  b.  B.  c.  239,  at  Rudiie,  a  town  in  Southern 
Italy,  not  far  from  Tarentum.  Greek  was  his  native  tongue. 
to  which  he  early  added  a  knowledge  of  Oscan  and  Latin. 
While  in  military  service  under  the  Romans  in  Sardinia,  in 
204  B.  c,  he  met  Cato,  and  by  him  was  taken  to  Rome. 
Here  he  supported  himself  by  teaching  the  Greek  lan- 

guage, and  adapting  Greek  plays  to  the  Roman  stage.  He 
enjoyed  the  favor  of  the  elder  Scipio  Afrioanus  and  of  other 
distinguished  men.  In  189  M.Fulvius  Nobilior,  the  consul, 
took  him  with  him  to  his  province  ̂ Etolia  to  be  the  herald 
of  his  deeds.  For  this  .service  the  son  of  Fulvius  granted 
Ennius  Roman  citizenship  in  184.  In  169  he  died  of  gout. 
A  writer  of  great  power  and  versatility,  he  contributed 
largely  to  the  formation  of  the  national  literature  of  Rome. 
His  most  important  work  was  an  epic  poem  entitled  Amiales. 
treating  in  eighteen  books  the  Instory  of  Rome,  from  the 
landing  of  ̂ Eneas  down  to  his  own  times.  This  remained 
fora  l"iig  time  the  most  popular  pricm  in  the  language,  and 

was  su|)ersedi'd  oidy  by  Vergil's  jEiwid.  Knnius  also  wrote 
tragedies,  comedies,  and  satires.  His  poetry  was  greatly  ad- 
mireil  by  Lucretius  and  by  f!icero,  who  often  quotes  him. 
Of  all  his  works  only  fragments  remain.     See  editions  by 

Vahlen  (Leipzig,  1854),  and  Lucian  Mueller  (St.  Petersburg, 
1885),  and  Sellar,  Human  Putin  of  tke  liKpuhlic,  ehaji.  iv. M.  Wakben. 

Eniio'diiis.  Maoxus  Felix  :  a  Latin  writer;  b.  in  Gaul  in 
474,  of  (excellent  family,  and  Bishop  of  Pavia  from  about  513 
until  his  death  in  521.  His  most  important  works  are  a 
biography  of  his  predecessor,  Epiphanius,  and  a  turgid  pane- 

gyric on  Theodoric,  written  about  507.  Also  extant  are  a 
collection  of  his  letters,  two  books  of  Carmina  on  various 

sul)jects,  and  twenty-eight  .speeches,  including  school  de- 
liates.  Sec  the  editions  by  V\ .  Ilartel  ̂ Vienna,  1882)  and  F. 

Vogel  (Berlin,  1885).  "  M.  W. 
Elilis,  or  Ens  (anc.  An'isus.  or  An'esus) :  a  river  of  Aus- 

tria ;  rises  in  the  crown-land  of  Salzburg,  12  miles  S.  of  Rad- 
stadt.  It  flows  through  Styria,  forms  \.\w  boundary  between 
Upper  and  Lower  Austria,  and  enters  the  Danube  11  miles 
below  Lintz.  Length,  abcjut  190  miles,  only  the  last  20  of 
which  are  navigable. 

Enns  (anc.  Laurearum) :  town  of  Austria;  on  the  Dan- 
ube; at  or  near  the  mouth  of  the  Enns;  about  96  miles  W. 

of  Vienna  (see  imip  of  Austria-Hungary,  ref.  5-D).  It  has 
manufactures  of  iron,  steel,  and  cotton.  It  was  the  head- 

quarters of  Napoleon  in  1809.     Pop.  (1890)  4,674. 

E'noch,  or  He'noch  |  Ileb..  initiated  or  teacher] :  the  name 
of  five  persons  mentioned  in  the  sacred  books  (canonical 
and  apocryphal)  of  the  Hebrews.  The  second  in  the  order 

of  time,  and  the  most  imjKjrtant,  was  "the  seventh  from 
Adam,"  who  "  prophesied,"  and  was  translated  at  the  age  of 365.     (Gen.  v.  23.) 

Enoch,  Book  of:  a  book  of  108  chapters,  fornnng  part  of 
the  A]iocrypha,  quoted  by  the  apostle  Jude  (vv.  14,  15).  It 
is  of  uncertain  date,  critical  conjecture  ranging  from  144 
B.  c.  to  132  A.  D.,  but  it  was  probably  written  in  Hebrew  by  a 
Palestinian  before  the  Christian  era.  The  early  Christian 
Fathers  used  it.  but  for  some  centuries  only  fragments  of  it 
were  known  to  European  scholars,  till  in  1773  James  Bruce 
brought  home  with  him  from  Africa  three  copies  of  an  Ethi- 
opic  version  of  it,  made  apparently  from  the  Greek  about 
350  or  400  a.  d.  It  was  published  in  1838  at  Oxford  by  Areh- 
bisho])  Laurence,  who  had  previously  (in  1821)  published  an 
English  translation  of  it.  and  by  Prof,  Dillmann  (Leipzig, 
1851).  The  latter  is  the  principal  edition  of  the  Ethiopic. 
The  best  translation  which  utilizes  the  newlv  discovered 
Greek  text  is  by  R.  H.  Charles  (Oxford.  1893).  The  book 
contains  many  curious  passages,  iDut  its  leading  idea  is  that 
of  Divine  justice  dealing  sternly  with  sinners. 

E'nos  (anc.  JE'nos,  or  JEnus) :  seaport-town  of  European 
Turkey ;  on  the  ̂ gean  Sea.  at  the  mouth  of  the  river 
Maritza  (Ilebnis):  80  miles  S.  by  W.  from  Adrianople,  of 
which  il  was  the  port  before  the  completion  of  the  railway 
from  Adrianople  to  the  neighboring  port  of  Dede-Agatch 
(see  map  of  Turkey,  ref.  4-D).  Its  harbor  admits  only  small 
vessels.  Pop.  about  8,000.  Here  is  a  small  bay  called  the 
Gulf  of  Enos.  JEnos  is  mentioned  by  Homer  in  the  Iliad, 

book  iv. 
Euriqnez  Gomez.  Antonio,  or  Euriqucz  de  Paz :  dra- 

matic author ;  the  son  of  a  converted  Portuguese  Jew  ;  b.  at 
Segovia,  Spain,  early  in  the  seventeenth  century ;  entered 
the  army  and  rose  to  the  rank  of  captain,  but  from  the  year 
1629  devoted  himself  almost  exclusively  to  literary  work. 
About  that  date  several  comedies  by  him  were  represented 
on  the  stage  at  Madrid  with  success,  and  in  1635  appeared 
his  Fnma  pustuma  d  la  vida  y  muerfe  de  Lope  de  Vega ; 
but  the  fear  of  persecution  on  account  of  his  alleged  return 
to  the  Jewish  religion  drove  him  from  Spain,  and  in  1638 
he  appeared  in  France,  where  he  remained  for  eleven  years. 
Removing  to  Amsterdam  about  1656.  he  openly  professed 
Judaism,  for  which  he  was  burned  in  elBgy  at  the  auto-da-fe 
in  Seville,  1660.  The  date  of  his  death  is  not  known. 

Twenty-two  comedies  were  written  by  him  and  were  all  re- 

ceived'with  great  favor,  although  they  betray  the  faults  of 
a  facile  but  careless  writer.  His  A'lo  que  obliga  el  honor, 
l)ublished  with  three  other  comedies  under  the  title  of 
Academias  morales  de  las  Musas  (Rouen,  1642),  is  said  to 

have  suggested  Calderon's  Jledico  de  sii  honor.  The  Siglo 
pitagdrico  (Rouen,  1647;  Brussels.  1727)  is  a  work  of  a 
somewhat  mystical  character,  containing  satirical  sketches 
in  |irose  and  verse.  Enriquez  is  thought  by  some  to  be  the 
author  of  the  comedies  usually  attributed  to  Fernando 

Zarate.     See  Ticknor's  Ilixlori/  of  Spanish  Literature. 
Ensiform  Cartilagp,  or  Xiphoid  Cartilasie  leii.-^iform 

is  from  Lat.  ensis,  sword  4-  forma,  form ;  xiplioid  is  from 
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Gr.  ̂ lipos,  sword  +  6?5oj,  shape]:  in  liiiiiiMii  aiiatomy.  the 
third  and  lowest  ]iieee  of  the  sterrnun  or  lireasl-l)oni'.  It  is 
smaller  than  either  the  first  pieee  (ma/ui/iriiini)  or  the  see- 
ond  {gladiolus),  it  is  of  various  form,  iisually  more  or  less 
dagger-shaped,  sometimes  perforated,  sometimes  two-jiointed, 
and  is  usually  eartilaginous  until  the  seventeenth  or  eigh- 

teenth year,  when  a  center  of  ossiheation  appears  in  its  iqiper 
|)art,  and  the  whole  takes  on,  very  slowly,  a  somewhat,  liony 
eharacter. 

Eiisiijn  [from  0.  Fr.  enseine.  Mod.  Pr.  enspignii  :  Ital.  in- 
sei/iKi  <  Ijat.  insig'nia,  emblem,  standard,  collec.  jUur.  of  iii- 

xi'yne. ;  hi  +  siipiiim,  sign] :  (1)  the  national  flag  or  lianner  ear- ned by  a  ship  of  war,  and  usually  hoisted  at  the  peal;  or  on  a 
flagstaff  at  the  stern.  Its  chief  purpose  is  to  indicate  the  na- 
t  ionality  of  a  ship  when  it  meets  another  vessel  at  sea.  In  the 
navy  of  the  U.  S.  the  ensign  is  the  national  flag.  All  British 

meii  of  war  since  1864  carry  the  St.  George's  ensign — viz.,  a 
white  ensign  with  a  reil  cross,  and  a  union  jack  in  the  left- 
hand  upper  quarter.  The  British  ensign  is  a  red,  white,  or 
liluo  flag,  having  the  union  in  the  upper  corner  next  the 
mast,  red  for  the  merchant  marine,  white  for  the  navy,  and 
lilue  for  the  naval  reserve. 

(2)  In  the  British  army  until  1871  the  lowest  grade  of 
commissioned  officers  in  the  infantry,  the  senior  of  whom 
carried  the  regimental  colors  or  ensign,  thus  corresponding 
to  cornet  in  the  cavalry.  Officers  of  this  rank  are  now 
called  sub-lieutenants.  The  rank  of  ensign  existed  in  the 
colonial  militia  of  New  England  and  in  the  lievolutionary 
army.  The  corresponding  rank  in  the  U.  S.  army  is  that  of 
second  lieutenant.  The  title  of  ensign  was  introduced  into 
I  he  U.  S.  navy  in  1863,  taking  the  place  of  that  of  passed 
midshipuum.  An  ensign  of  the  line  is  one  of  the  lowest 
grade  of  commissioned  officers,  is  a  graduate  of  the  Naval 
Academy,  and  ordinarily  obtains  his  commission  after  four 

years"  study  on  shore  and  two  years  of  cruising. 
Ensilage  [Pr.  deriv.  of  eiisihr  =  Span,  ensilar,  to  com- 

mit to  a  pit,  or  silo  <  Lat.  s'lrus  =  Gr.  <rip(Js,  pit] :  a  method 
of  preserving  forage  plants  in  a  green  state;  introduced  into 
the  Eastern  U.  S.  from  Prance  about  1875.  The  term  is 
also  applied  to  the  fodder  thus  preserved.  Ensilaging  green 
crops  has  become  more  common  in  the  dairy  districts  of 
the  U.  S.  than  in  Prance,  Great  Britain,  or  Germany.  In 

many  cases  ensilaging  green  forage  ei'ops  is  the  luost  eco- 
nomical way  of  preserving  them,  but  it  is  not  always  satis- 
factory, as  there  is  always  some  and  fre((uently  a  large 

amount  of  loss  of  the  ensilaged  material,  which  is  not  infre- 
quently acid  or  slightly  mouldy.  Silos  may  be  built  of 

wood,  grout,  or  stone,  cither  above  ground  or-,  better,  below 
ground.  When  built  of  wood,  they  decay  ra]iidly  :  if  stone 
or  grout,  they  are  expensive.  Rectangular  silos  are  the 
most  common,  but  cii'cular  ones  are  the  best.  A  silos  should 
be  deep,  strong,  durable,  air-tight,  and  inexpensive,  as  the 
material  to  be  preserved  is  bulky  in  projjortion  to  its  value. 
The  best  and  cheapest  way  to  construct  a  silo,  though  not 
the  most  common,  is  to  dig  a  circular  pit  10  to  20  feet  in 
diameter  and  12  to  30  feet  deep;  the  dirt  thrown  out  may 
add  5  feet  more  to  the  depth.  The  sides  of  the  pit  are  pro- 

tected by  a  -t-incli  wall  of  hard  brick  laid  in  cement ;  clay  is 
packed  behind  the  wall  as  the  work  proceeds.  The  top  is 
contracted  to  about  one-half  the  diameter  of  the  bottom, 
and  is  protected  by  a  circular  iron  flange  upon  which  rests 
the  cover  of  wood  or  iron  ;  cement  or  rubber  placed  between 
the  lid  and  flange  serves  to  exclude  the  air,  and  earth  placed 
upon  the  lid  keeps  out  the  frost.  Great  disappointment 
and  loss  have  frequently  resulted  from  departing  from  the 
original  methods  practiced  by  the  Egyptians,  Mexicans,  and 
American  Indians  in  keeping  grains  and  other  perishable 
products  in  simple  earth-pits.  The  ensilage  should  lie  kept 
at  all  times  at  a  temperature  as  low  as  that  of  the  earth,  and 
in  an  air-tight  silo.  The  ancient  method  was  to  dig  a  pit  in 
the  dry  sand,  and,  when  filled,  cover  and  eom|iaet  the  sand 
to  a  considerable  depth  over  the  mouth  of  the  jiit,  thereby 
making  a  nearly  air-tight  seal.  The  methods  of  construct- 

ing and  filling  silos  in  the  U.  S.  are  very  variable,  as  are  also 
the  material  ensilaged  and  the  treatment  after  filling. 
Sometimes  doors  are  placed  at  the  sides  of  the  silo  and  re- 

moved as  the  ensilage  is  used,  and  sometimes  no  openings 
are  left,  the  material  being  raised  to  the  top  by  a  horse 
when  needed.  Some  empty  the  silo  from  the  top,  others 
cut  down  and  feed  out  a  section  at  a  time.  Some  ensilage 
the  material  when  it  is  very  immature,  others  when  it  is 
nearly  ripe ;  some  fill  rapidly  to  prevent  heating,  while  oth- 

ers fill  slowly  so  that  the  material  may  rise  to  130°  P.;  some 

solidify  while  filling;  some  weight  (l.")0  lb.  to  the  square 
foot)  with  stones,  carl  li,  or  olhi-r  material  after  a  covering 
has  been  laiil  on,  (jthers  simply  (-(jver  with  green  weeds, 
grass,  or  straw,  1  to  3  feet  dee]).  All  tli(«e  methods  are  im- 

perfect, as  more  or  less  acid  and  mould  are  always  present 
and  a  considerable  loss  occurs.  The  perfect  .silo  is  one 
which  is  absolutely  air-tight,  and  from  which  aU  air  is  ex- 

tracted after  the  pit  is  filled,  but  it  is  practically  impossible 
to  build  one  large  eiKJUgh  for  ordinary  uses.  The  more 
nearly  these  conditious  are  fulfilled  the  more  .satisfactory 
will  be  the  product.  Carbonic  acid  gas  suggests  itself  as  a 
cheap  and  convenient  material  for  rejilacing  the  air  in  the 
silo.  At  the  Cornell  University  experiment  station  nearly 
mature  green  corn  has  been  kept  for  three  months  in  an 
air-tight  silo  filled  with  carbonic  acid  gas,  tjurieil  in  the 
earth,  with  no  rise  in  temperature,  and  almost  no  change  in 
color,  taste,  or  weight.  This  method,  however,  is  still  in  its 
experimental  stage. 

Many  kinds  of  plants  have  been  ensilaged  with  greater  or 
less  success,  but  Indian  corn  is  now  used  most  largely.  Any 
broad-leaved  dent  variety  which  will  ri])en  or  nearly  so  in  a 
given  climate,  the  large  sweet,  and,  where  the  season  is 
short,  the  flint  varieties,  are  now  considered  to  be  the  lead- 

ing kinds  of  ensilage  corn.  Some  gi'owers  still  sow  or  drill 
the  seed  thickly.  Init  this  ]irevcnts  full  development  of  ears, 
saccharine  and  coloring-nudter,  albuminoids  and  appetizing 
aromas.  The  aim  shoukl  be  to  raise  the  greatest  amount  of 

grain  pos.sible.  as  then  the  gi'eatest  feeding  value  is  secured. 
The  corn  should  be  glazed  before  it  is  cut,  at  which  time  it 
will  contain  from  60  to  70  per  cent,  of  water.  The  best 

ears  are  often  removed  and  di'ied.  for,  if  the  crop  is  good, 
the  ensilage  will  be  t(jo  ricli  in  grain  for  most  economical 
results  in  the  dairy,  if  all  the  ears  are  ensilaged.  Pifteen 
to  twenty-five  tons  per  acre  may  be  secured  at  a  cost,  for 
raising  and  harvesting,  of  from  $1  to  $2  per  ton. 

M.  Gofl:'art's  Treatise  on  Ensilage  of  JSlaize,  translated 
from  the  Prench  by  J.  B.  Brown;  The  liook  of  Ensilage, hy 
John  M.  Bailey :  On  Ensilaging  of  Green  Forage  Crops  in 
Silos,  by  H.  R.  Stevens,  are  the  leading  works  on  the  sub- 

ject. I.  P.  Roberts. 

Euslin,  ens'lin,  Karl  :  poet :  b.  at  Prankfort-on-the- 
Main,  Germany,  Sept.  31,  1810  ;  educated  as  a  pul.ilic-school 
teacher  at  Esslingen.  lie  published  several  collections  of 
his  poems,  which  may  be  counted  among  the  best  contribu- 

tions to  juvenile  literature  in  Germany.     D.  Oct.  14,  1875. J.  G. 

Ens  Mar'tls  [Lat.,  essence  of  JIars] :  an  old  alchemical 
name  for  the  ammonio-chloride  of  iron,  formerly  used  in 
medicine.     It  is  an  uncertain  aperient  and  chalybeate  tonic. 

Entablature  [adaiitation  of  Ital.  intavolatnra ;  in  + 
tavola  <  Lat.  tabula,  table] ;  in  architecture  of  Greek,  Ro- 

man, and  revived  classical  styles,  the  portion  of  a  building 
resting  upon  the  columns.  It  consists  of  architrave,  frieze, 
and  cornice.  In  ordinary  building  tlie  term  is  applied  to 
the  course  of  masonry  on  a  wall  immediately  below  the  roof. 
See  Orders  ok  Architecture. 

Entail'  [from  0.  Pr.  entailler:  en  +  taille,  cut.  piece  cut 

ofif,  tax  :  Ital.  taglio  <  Lat.  ta'lea.  or  deriv.  of  taliare,  to 
cut] :  an  estate  in  fee  limited  to  cei'tain  classes  of  descend- 

ants. Thus  a  fee  simple  would  be  regularly  created  by  the 

word  "  heirs,"  as,  for  example,  to  "  A  and  his  heirs,"  and 
woid<l  descend  to  any  heirs,  however  remote.  An  estate 

given  to  A  and  "the  heirs  of  his  body"  would  be  confined 
to  descendants.  This  is  an  example  of  the  proper  words  to 
create  an  estate  tail.  The  descent  might  be  still  more 
strictly  confined,  as  to  male  issue  or  the  issue  born  of  some 
specified  mother.  The  peculiar  features  of  an  entail  depend 
upon  a  well-known  English  statute  termed  De  donis,  the 

regular  effect  of  which  was  to  confine  the  iu-o|ierty  to  the 
specified  mode  of  descent.  The  result  was  that  the  tenant 
in  tail  had  the  general  characteristics  of  owner,  except  that 
he  could  not  sell,  and  that  the  land  could  not  be  seized  for 
his  debt.  The  courts  permitted  the  erdail  to  be  destroyed 

by  a  fictitious  legal  proceeding  called  a  fine,  and  more  com- 

pletely by  another  like  proceeding  called  a  common  recov^ 
ery,  instituted  in  behalf  of  the  tenant.  He  could  thus,  if 
he  saw  fit,  become  absolute  owner.  The  common  recovery 
is  now  abolished  by  st.atute  in  England,  and  under  certain 
limitations  the  tenant  may  resort  to  a  conveyance  called  a 
disentailing  deed,  and  thus  acquire  a  fee  simple.  In  the 
U.  S.  words  constituting  an  estate  tail  according  to  English 
law  will  usually  be  construed  to  create  a  fee  simple,  unless 

the  property  is" given  over  to  some  other  person  on  default 
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of  issue  .siirviviii},'  I  lie  first  taker;  in  which  case  the  second- 
ary gift  woiilil  lie  u|ilicl(l,  and  would  take  eilect  should  no 

issue  survive.     Sc>e  I'K.iU'KTriTY. 

Eli'tiisis  [(ir.  tin-affis;  iv  +  -rdi/fiv.  strain, stretch] :  a  deli- 
cate and  almost  iuiperceptilile  swelling  out  in  the  tajier  of 

the  shaft  of  a  column,  common  in  the  architecture  of  an- 
cient Greece.  It  was  adopted  to  prevent  the  shafts  being 

strictly  frusta  of  cones,  in  which  case  there  woulil,  by  a  sim- 
ple optical  law,  be  an  int^orrcct  impression  made  ui)on  the 

eye  as  to  the  proportions  of  the  column.  It  was  one  of  the 
most  delicate  yet  important  of  the  refinements  (jf  Grc(^k 
architeetui-e,  and  has  not  l)i;en  accurately  attained  in  mod- 

ern imitations.  In  the  colunnis  of  the  Tarthenon  the  en- 
tasis amounts  to  jrJtr  "f  the  whole  height  of  the  column. 

Enterpchy  |frcim  (ir.  ̂ i/TeAe'xem,  absoluteness,  actuality, 
deriv.  of  jihrase  ivrtKa  fx^"''  '"  '"'  complete,  or  ivTfKris, 

perfect -I- ex*'". '>t'] :  'I  nu'taphysical  term  from  the  Aristo- 
telian pliilosophy,  denoting  the  funilamental  idea  of  the 

whole  system.  Cicero  deliued  this  idea  as  c/ic/v/.y,  Iiut  the 

Greek  jihilosophers  who,  in  the  nftc<'nth  century,  moved 
from  Constantinople  to  Italy— and  auujng  tliem  especially 
Argvropolus — ridiculed  liim  for  the  definition,  and  gave 

perfection  as  the  constituent  element  of  the  idea.  Melauch- 
thon,  however,  and  Leibnitz,  and  all  modern  philosophers 
almost  witliout  exception,  follow  Cicero;  and  when  the 

"  Entelechy  "  of  Aristotle  is  compared  with  the  "  Idea  "  of 
Plato  or  the  "  Ab.solute  Negativitat"  of  Hegel,  or  other 
fundamental  ideas  of  other  jihilosophical  systems,  it  is  evi- 

dent that  eiwrgi/  covers  a  much  larger  part  of  the  Aris- 
totelian idea  than  perfecliim.  The  abstract  repose  of  the 

Platonic  Idea  is  supphuited  by  the  energy  of  reality  in  the 
Aristotelian  pjuteleohy  ;  its  potentiality  becomes  actuality. 
Aristotle  calls  truth  an  idea,  but  the  soul  he  defines  as  an 
hreKexeta.  The  best  explaiuitions  of  the  entelechy  and  its 
relations  to  the  whole  system  of  Aristotelian  philosopliy  are 
given  by  Braudis  in  his  Aristoteles  und  seine  Akademischen 
Zeitgenossen  (Berlin,  18.57),  and  by  Thurot  in  his  Etudes 
sur  Aristote  (Paris,  18GII). 

Entellus  Monkey,  or  Haiiiiiiian  :  a  species  of  East  Ind- 
ian monkey  {SeiiiiKijiit/ieciis  fH./frt«.5)  about  2  feet  in  length, 

having  long  limbs  and  a  very  long  and  powerful  but  not 
prehensile  tail.     These  monkeys  are  regarded  as  sacred  by 

Entellus  monlcey. 

the  Hindus,  who  dedicate  temples  to  them,  and  erect  hospi- 
tals for  their  benefit.  The  entellus  monkeys  exhibit  a  fa- 

miliarity bordering  on  impudence,  and  often  plunder  gardens 

with  im"|iunity.  as  the  Hindus  feel  honored  when  robbed  by them.  The  Hindus  also  lielieve  that  they  are  metamor- 
phosed princes,  and  to  kill  one  is  considered  a  deadly  .sin  ; 

hence  these  monkeys  swarm  in  ujauy  places,  especially  in 
the  vicinity  of  the  temples. 

Eiiteral'gia  [from  Gr.  tfTepof.  intestine  +  SXyos,  pain] : 
a  name  given  in  some  medical  works  to  colic,  especially  of 
the  form  atten<led  by  spasnmdic  contractions  in  the  mus- 

cular coat  of  the  intestine.     See  Colic  and  Neuralgia. 

Entcri'tis  (from  Gr.  (intpov,  intestine  -t-  suflix  of  Greek 
origin  -///.<,  applying  to  names  of  inflammatory  diseases] : 
an  indammatiou  of  the  small  intestines.  The  term  is  some- 

what vaguely  used  by  medical  writers.  Active  inflamma- 
tion of  the  bowels,  in  adults  at  least,  is  frequently  con- 

fined, for  the  most  part,  to  the  peritoneal  coat,  and  the  dis- 
ease is  then  called  peritonitis.  When  th<!  mucous  coat  of 

the  bowels  alone  is  actively  involved,  it  is  frequently  a  fatal 
disease  in  children,  but  in  adults,  with  care,  the  majority 

of  cases  recover,  (.'atarrhal  enteritis  is  benefitc^d,  and  often 
cured,  by  gentle  purgation.  But  in  active  disease  of  this 
kind  cathartics  will  often  greatly  aggravate  the  evil.  Such 
cases  are  best  treated  l)y  rest,  opiates,  poultices  to  the  abdo- 

men, and  bland  nourishment.  "Typhlitis,"  inflammation 
of  or  about  the  caecum,  when  caused  by  abscess  or  perfora- 

tion of  the  appendix  cicci,  is  not  unfrequently  fatal ;  when 
otherwise  caused,  recovery  may  be  looked  for. 

Revised  by  William  Pepper. 

Eiitor<)i)iieiista  [from  Gr.  cvrtpov,  intestine  +  irvftv, 
lireathe]:  a  group  of  animals  of  very  uncertain  affinities, 
constituting  one  of  tlie  main  divisions  of  the  Ciiordata  (q.  v.). 
They  have  at  various  times  been  classed  with  the  eehino- 
dcrms,  with  the  annelids,  and  are  now  usually  associated 
with  the  vertebrates.  They  are  worm-like  in  shape,  and 
live  buried  in  the  sand  of  the  ocean.  In  Buhmoglossus.i^e 

principal  genus,  there  is  an  acorn-.shaped  proboscis  followed 
by  a  collar,  and  behind  this  the  long  body.  The  mouth  is 
below  at  the  base  of  the  proboscis,  and  the  throat  is  per- 

forated with  gill  openings,  in  allusion  to  which  the  name 
Enteropneusta  is  given.  In  the  proboscis  there  is  a  cartilag- 

inous rod  of  tissue  believed  to  be  homologous  with  the 
notochord  of  vertebrates.  Some  species  have  a  direct  devel- 

opment, while  others  have  a  larval  stage  which  closely  re- 
.scmbles  that  of  the  echinoderms.  The  nineteen  known  spe- 

cies are  distributed  into  four  genera.  Allied  to  them  are 

probably  the  genera  Cephalodiscus  and  Rhabdopleura,  for- 
merly included  among  the  Polyzoa.  J.  S.  Kingsley. 

Eii'tliyiueine  [from  Gr.  ̂ ►fluiiT/^o.  a  consideration,  thought, 
in  Aristotle  a  "rhetorical  syllogism."  deriv.  of  4v6vix(7(r0at, 
consider;  iv,  in  +  0vijl6s,  soul,  mind]:  in  logic,  a  syllogism 
of  which  one  of  the  three  parts  (generally  the  major  premise) 

is  suppressed  or  held  in  mind — e.  g.  "The  freedmen  ought 
not  to  vote,  because  they  can  not  read."  According  to  De 
Quincey  {Ilisforiml  Essays,  vol.  ii.,  p.  215.  seg.),  the  Aristo- 

telian cnthynieme  is  an  argument  in  respect  to  matters  prob- 
able rather  than  demonstrable.  (So  also  Thomson,  Laws 

(if  Thought,  p.  284.)  Aristotle's  own  definition  for  the  rhe- 
torical enthymeme  is  "a  syllogism  from  probable  proposi- 

tions or  from  signs."  By  probable  propositions  he  means 
those  which  are  general,  but  not  at  all  universal,  as  "  in- 

jured men  seek  revenge."  By  signs  he  designates  facts  or 
marks,  such  as  attend  upon  other  facts  or  conceptions,  so 
that  from  tlie  presence  of  the  .sign  we  suspect  or  know  that 
the  thing  signified  is  also  present.  The  rhetorical  enthy- 

meme, when  based  on  signs,  is  always  affirmative,  taking  no 
account  of  negative  indications.  Its  results  are  univer.sal, 
and  may  amount  to  practical  or  even  formal  demonstration. 

Entonioloary  [from  Gr.  cvto/xos,  cut  in  pieces  {iv,  in  + 
Tfixtlv.  cut;  ueut.  plur.  ivrofia  (sc.  faia,  animals),  insects  so 
named  from  the  divisions  of  their  bodies,  cf.  Lat.  insecta) 
+  -K<yyia,  discourse]:  the  department  of  zoology  which 
treats  of  insects.  For  the  purposes  of  this  article  the  sub- 

ject can  be  treated  under  three  heads ;  (1)  the  anatomy  of 

insects,  (3)  the  metamor- 
phoses of  insects,  and  (3) 

the  classification  of  in- sects. 

L  The  Anatomy  of  In- 
sects.— External  Anat- 

omy.— Insects  belong  to 
that  branch  of  the  ani- 

mal kingdom  known  as 
the  Arthrojioda,  which 
is  characterized  by  hav- 

ing the  body  composed 
of  a  series  of  segments, 

and  furnished  with  joint- 
ed appendages.  In  insects 

lh(!  body  segments  are 

more  or  less  distinctly  grouped  into  three  regions — the  head, 
the  thorax,  and  the  abdomen  (Fig.  1).  The  head  is  composed 

of  at  least  four  segments,  which  are  so  completely  consoli- 
dated as  to  appear  one.     The  thorax  is  composed  of  three 

Fig.  1. — Figure  of  an  insect,  showing 
the  grouping  of  the  segments  into 
head,  thorax,  and  abdomen. 
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segments,  designated  the  proihorax,  mennthorax,  and  mcfa- 
thorax  respectively,  .and  bears  tlie  organs  of  loeomotion. 
The  abdomen  consists  typically  of  eleven  segments.  Imt 
the  fidl  nundier  is  rarely  distinguishable.  In  some  insects 
(cnclvoo-flies)  only  three  or  four  abdominal  segments  are 
visible ;  but  in  the  greater  number  of  insects  eight  or  nine 
segments  can  be  distinguished  in  this  region. 

Tlie  head  possesses  the  eyes,  antenna^  and  mouth-parls. 
In  adult  insects  there  exists  on  each  side  of  the  IuniiI  an  or- 

gan readily  recognizee!  as  an  eye  :  but 
wlien  seen  with  a  microscope,  it  pre- 

sents an  appearance  very  dilYiTcnt 
from  that  of  the  eye  of  higher  ani- 

mals (Fig.  2).  Its  surface  is  divided 
into  many  six-sided  portions,  each 
of  which  is  found  on  dissection  to 
be    the   cornea    of   a  distinct    eye. 

Fio.2,-Partofeompound  '^'"'^  """Sf^  '«  therefore  termed  a eye  greally  eularged.  compound  eye,  and  each  ot  the  hexag- 
onal divisions  is  lermed  an  ori'lliis. 

The  number  of  ocelli  in  the  compound  eye  varies  greatly  in 
different  insects;  in  some  ants  it  is  only  about  lifty,  wliile  in 
a  dragon-fly  or  a  butterfly  there 
are  many  thousands.  In  addition 
to  the  compound  eyes,  many  in- 

sects possess  simple  eyes.  These 
vary  in  numljer  from  one  to  four, 
and  are  situated  between  the  com- 

pound eyes. 
The  antennm  are  a  pair  of  joint- 

ed appendages  inserted  in  the 
head  in  front  of  the  eyes  or  be- 

tween them  (Fig.  7,  a).  These  are 
the  organs  commonly  called  the 
feelers.  They  vary  greatly  in  form  ; 
in  some  insects  they  are  thread- 

like, consisting  of  a  series  of  simi- 
lar segments ;  in  others  certain  seg- 

ments arc  greatly  modified  in  form. 
In  many  insects  each  segment  of 
the  antennje  bears  one  or  more  ap- 

pendages, which  give  the  organ  a 
feather-like  appearance.  The  va- 

riations in  form  of  the  antenna^ 
frequently  afford  excellent  char- 

acters for  distinguishing  the 
groups  of  insects.  Knowledge  of 
the  functions  of  the  antennie  is 
still  very  incomplete.  Minute 
structures  are  found  upon  them 
varying  in  form  in  different  in- 

sects, which  are  doubtless  organs 

ciently  perfect  to  make  possible  the  acquirement  of  exact 
knowledge  regarding  their  structure. 
The  mouth-parts  of  insecis  .-ire  complicated  organs  con- 

sisting of  several  pairs  of  highly  specialized  aiipeiidages. 

The  typical  structure  of  thc^  moul'li-parts  is  best  seen  in  the 
biting  insects  (li'ig.  ;i).  Here  we  find  an  upjier  lip,  the  la- Itrum.  an  under  lijj,  the  labium,  and  two  pairs  of  jaws,  the 
manditdes  and  maxilki;,  acting  horizontally  between  them. 
Kaeh  mandible  usually  consists  of  a  single  stout  piece  which 
may  be  furnished  with  tooth-like  processes  fitting  it  for 
cliewing  or  tor  seizing  prey.  Tlie  maxilhe  or  lower  pair  of 
jaws  are  much  more  complicated  organs  consisting  of  sev- 

eral jiieces  ;  each  maxilla  bears  an  organ  consisting  of  sev- 
eral segments,  the  maxillary  palpi;  the  lower  lip  is  also  a 

complicated  organ,  being  formed  of  a  pair  of  jaws  grown 

together  on  the  middle  line.  It  bears  a  pair  of"  jointed  ap- pendages, the  labial  palpi.  There  may  be  also  within  the 
mouth  one  or  two  tongue-like  organs,  the  epipharynx  and 
the  hypnpharynx.  This  type  of  mouth-parts  is  greatly  mod- 

ified in  the  dilterent  orders  of  insects.  Thus  the  niaxillffi  of 
a  butterfly  are  greatly  developed,  forming  the  w^ell-known 
sucking  tube  of  these  insects  ;  while  the  other  parts,  except 

^^^\ 
Fig.  3.— Mouth-parts  of  the  red-legged 

locust  :  8,  lahrum  ;  10,  mandi- 
ble.s  ;  11,  maxillse  ;  11  d.  maxil- 

lary palpi  ;  13,  labium  ;  12  ri,  la- 
bial palpi  ;  1.3,  hypopharynx. 

of  special  sense,  presumably  of 
smell ;  and  in  some  insects,  as  the 
male  mowpiito,  other  organs  borne 
by  the  antenn;e  appear  to  act  as 
organs  of  hearing.  The  minute- 

ness of  these  organs  of  special  sense 
renders  their  study  very  difficult. 

(11 F 
r 

Fig.  4. 

r 
Fig.  5. 

A  catHTpillar  (Cossus  ligniperda).  (After  Lyonet.) 
Fig.  4,— Caterpillar  opened  on  the  ventral  middle  line.  Fig.  5.— Caterpillar  opened  on  the  dorsal 

middle  line.  1,  prineipal  longitudinal  trachete  ;  2.  central  nervous  system  ;  3.  aorta  ;  4.  longi- 
tudinal dorsal  muscles  ;  5.  longitudinal  ventral  muscles  ;  6,  wings  of  the  heart  :  7.  tracheal 

trunks  arising  near  spiracles  ;  8,  reproductive  organs  ;  9,  vertical  nmscles  ;  10,  last  abdominal 

ganglion. 

^         It  is  only  reoontlv  that 
the  methods  of  histological  investigation  have  been  suffi- 

tho  labial  palpi,  are  but  little  if  at  all  developed.     In  the 
flies  and  bugs  the  mandibles  and  maxilla?  are  bristle-like. 
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fitl.cd  for  jjiereiii;;,  auil  form  with  the  lowur  lip  an  orguii  for 
sucliiiig. 

Tlie  appendaROS  of  the  thorax  are  tlie  organs  of  loco- 
motion ;  t  hcse  uonsist  of  the  legs  ami  wings.  Of  the  former 

there  arc  three  pairs,  of  the  latter  never  more  than  two 
pairs.  Eaeh  .sejiment  of  the  thorax  bears  a  pair  of  legs:  the 
wings  are  borne  l)y  the  second  and  Ihinl  segments.  Eacli 
leg  consists  of  the  following  ]iai'W:  coxa,  Iroehanter,  femur. 

Fig.  6.— Leg;  of  May-beetle,  showiu^;;  relation  of  skeleton  and  niuseles. 

til)ia,  and  tarsus.  The  coxa  is  the  segment  by  means  of 
which  the  legs  are  joined  to  the  body.  Tlie  troc/ianfer  is 
the  next  division  of  the  leg,  and  is  usually  an  inconspicuous 
part;  in  certain  ITi/menoptera  it  consists  of  two  segments. 
The  femur  is  the  principal  segment  of  the  leg.  .  Following 

tlie  fenuir  is  the  //«/«,  consisting  of  a  single  segment.  'J'he 
remaining  segments  of  tlie  leg,  varying  in  numljer  from  one 
to  six,  compose  the  tarsus  or  foot.  The  last  segment  of  the 
tarsus  is  furnished  with  one  or  two  claws. 

Fig.  7.— a  cockroach  (Periplaneta  orientalis).    (From  Rolleston.) 
a,  antennas ;  61,  62,  63.  tibiae  ;  canal  cerci  ;  d.  ganglion  on  recurrent  nerve  upon  the  crop  •  e 

salivary  duct ;  /,  salivary  bladder  :  g,  gizzard  t  h,  hepatic  cij.ca  :  !,  chylific  stomach'-  i Malpighian  vessels  ;  «.-,  small  intestine;  /,  large  intestine;   m.  rectum;  n   first  abdominal ganglion  ;  o,  ovary  ;  p,  sebaceous  glands. 

Although  the  normal  number  of  wings  is  two  pairs,  many 
insects  have  only  a  single  pair,  and  other  insects  are  wingless. 
When  but  a  single  pair  of  wings  is  present  it  is  almost  in- 

variably tlie  first.  Each  wing  is  a  plate-like  or  membranous 
expansion,  which  is  at  first  developed  as  a  sac-like  projec- 

tion of  the  body  wall.     The  wing  is  usually  strengthened  by 

a  iirm  network  of  thickened  lines.  These  are  termed  the 
veins  or  nerves  of  the  wing,  and  their  arrangement,  de- 

scribed as  the  venation  or  neuration  of  tlie  wing,  affords 
useful  chanicters  for  determining  liie  adinities  of  insects. 
(;onse(iuently,  .sjiecial  names  are  given  to  the  different  veins 
and  also  to  the  cells,  as  the  thin  spaces  circum.scribed  by  the 
veins  are  termed. 

E-xcejit  in  the  first  order  of  insects  iTInjsanura),  t\i&  ab- 
domen of  the  adult  bears  no  locomotive  appendages.  But 

many  larvae  have  fleshy  appendages  which  aid  in  locomo- 
tion ;  these  are  termed  yM-o/r'^.s.  In  the  adults  the  caudal 

end  of  the  body  is  furnished  with  jointed  filaments,  the 
cc.rci  and  cnuilal  selie  (Fig.  7,  r).  Freciuently  also  the  Ijody 
is  furnished  in  the  males  with  organs  for  clasping,  the 
clusjji'rs,  and  in  the  females  with  saws,  pincers,  or  borers, 
the  ovipositor.  In  the  females  of  certain  insects  tliere  is  a 
sting,  a  modified  ovipositor,  which  is  used  as  an  organ  of 
defense,  and  the  abdomen  of  planl-lice  and  certain  other 
insects  liears  a  pair  of  tubes  or  tubercles,  through  which 

honey-dew  is  excreted. 
Internal  Anatomy. — The  outer  wall  of  insects  is  more  or 

less  firm,  being  hardenetl  by  a  hoi-ny  substance  termed 
chitine;  this  outer  wall  serves  as  a  skeleton  within  which 
are  the  muscles  and  viscera.  The  sl:eleton  is  therefore  in 
general  outline  a  hollow  cylinder.  This  hardening  of  the 
body  wall  is  not  continuous,  but  takes  place  in  a  series  of 

more  or  less  regular  ring-like  bands, 
that  have  the  well  known  segmented 
apjicarance  characteristic  of  in.sects 
and  the  animals  closely  allied  to  them. 
Between  tlie  horny  ring-like  segments 
the  body  wall  remains  soft  and  flexi- 
lile.  In  this  way  provision  is  made 
for  the  various  motions  of  the  body. 
The  movement  of  the  legs,  antenna, 
and  certain  other  appendages  is  pro- 

vided for  in  the  same  way ;  each  one 
is  a  cylinder  made  up  of  several  seg- 

ments, and  between  each  segment  the 
wall  of  the  cylinder  remains  flexible. 
Although  the  skeleton  of  an  insect  is 
chiefly  an  external  one,  there  are  pro- 

longations of  it  into  the  body  cavity. 
As  the.se  form  support  for  various  or- 

gans, and  attachment  for  many  mus- 
cles, they  are  often  described  as  the 

internal  skeleton. 

The  muscular  system  of  insects  is 
composed  of  immense  numbers  of  dis- 

tinct isolated  straight  fibers,  which 
are  always  free  (i.  e.  not  inclosed  in 
tendinous  sheaths  as  with  Verte- 

brates). As  a  rule,  the  muscles  that 
move  the  segments  of  the  body  are 
not  furnished  with  tendons  (Figs.  4 

and  .5).  while  those  that  move  the  ap- 
[lendages  are  thus  united  at  the  distal 

end  (Fig.  6).  In  ajipearauce  the  mus- 
cles are  either  colorless  and  transpar- 

ent or  yellowish  white,  and  are  of  a 
soft,  almost  gelatinous  consistence. 
There  are  several  layers  of  muscles 
lining  the  body  wall  or  external  skele- 

ton (Figs.  4  and  .5).  These  provide 
for  the  movements  of  the  body  and 
its  appendages,  and  constitute  the 
chief  part  of  the  muscular  system. 
The  alimentary  canal  is  a  tube 

passing  from  the  mouth  to  the  caudal 
end  of  the  body ;  in  its  simplest  form 
it  is  a  straight  tube  occupying  the 
axis  of  the  cylindrical  body.  But 
usually  it  is  longer  than  the  body, 

and  is  consequently  more  or  less  con- 
voluted :  moreover,  it  is  not  of  uni- 

form stnicture,  but,  as  in  higher  ani- 
mals, different  parts  are  adapted  to 

different  functions.  The  names  ap- 
plied to  these  parts  are  similar  to  those  used  in  the  anatomy 

of  higher  animals  (Fig.  7). 

The  circulatory  system  of  insects  is.  an  open  one,  the  blood 
flowing  in  vessels  during  onlv  a  part  of  its  course.  The 

greater  part  of  the  circulation" of  this  fluid  takes  place  in 
the  cavity  of  the  body  and  its  appendages.     The  only  blood- 
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vessel  that  exists  in  those  animals  lies  just  beneath  the  body 
wall  above  the  alimentary  eanal  (Vi;^.  4.  :i).  It  extends  from 
near  the  caudal  end  of  the  abdomen  throiiijh  the;  thorax  into 
the  head.  That  part  of  this  vessel  that  lies  in  the  abdomen 
is  termed  the  lieart,  and  consists  of  a  series  of  oharabei'S, 
corresponding  to  the  segments  of  the  body.  The  number 
of  these  chambers  varies,  but  there  are  rarely  more  than 
eight.  The  chambers  of  the  heart  are  sejiarated  by  valves 
which  permit  the  blood  to  flow  oidy  toward  the  head. 
There  is  in  the  wall  of  the  heart  a  pair  of  lateral  openings 
corresponding  to  each  chamber;  these  also  are  furnished 
with  valves  which  admit  the  blood  to  the  heart,  but  prevent 
its  exit.  When,  therefore,  the  chambers  contract  a  stream  of 
blood  is  forced  toward  the  head,  and  when  they  expand  the 
blood  rushes  into  them  through  the  lateral  openings.  The 
prolongation  of  the  heart  extends  through  the  thorax  and 
into  the  head  near  the  brain,  where  it  is  usually  somewhat 
branched.  The  branches  are  very  short,  ami  the  Ijlood 
passes  from  them  directly  into  the  body  cavity.  Jlere  it 
bathes  the  viscera,  receiving  the  products  of  digestion  from 
the  alimentary  canal,  giving  up  to  the  various  glands  their 
secretion,  and  carrying  nourishment  to  all  parts  of  the 
body.  In  its  course  through  the  body  the  blood  flows  in 
regular  channels  without  walls,  like  the  currents  of  the 
ocean. 

The  blood  is  usually  colorless  or  slightly  tinged  with 
green,  but  its  circulation  is  made  conspicuous  by  the  move- 

ments of  the  large  corpuscles  in  which  it  abounds.  In 
transparent  insects  it  can  be  seen  pouring  forth  from  the  ce- 

phalic end  of  the  aorta,  bathing  first  the  brain  and  then  pass- 
ing to  all  parts  of  the  body,  even  out  into  the  appendages. 

By  tracing  the  course  of  any  one  of  these  currents  it  will  be 
found  to  (low  sooner  or  later  to  the  siiuis  in  which  the  heart 
rests,  and  from  which  it  receives  its  blood. 

The  central  part  of  the  nermiis  system  (Pig.  5,  3 ;  Pig.  ~, 
n)  consists  of  a  ganglion  in  the  head  above  the  oesopTiagus, 
and  a  series  of  ganglia,  typically  one  for  each  segment  of 
the  body,  lying  on  the  floor  of  the  body  cavity,  and  con- 

nected by  two  longitudinal  cords.  In  the  head  one  of  these 
cords  passes  on  each  side  of  the  oesophagus  from  the  brain 
to  another  ganglion  in  the  head  below  the  oesophagus,  thus 

forming  a  nervous  collar  about  the  alimentary  canal.'  From each  ganglion  nerves  arise,  which  supply  the  adjacent  parts, 
and  from  the  thoracic  ganglia  nerves  extend  to  the  legs  and 
wings.  This  series  of  ganglia  is  really  a  double  one ;  but 
each  pair  of  ganglia  is  more  or  less  closely  united  on  the 
middle  line  of  the  body,  and  often  appears  as  a  single  gan- 
glion. 

In  connection  with  the  nervous  system  reference  should 
be  made  to  tlie  sjiecial  senses  of  insects.  Although,  as  h.-is 
already  been  stated,  comparatively  little  is  known  regarding 
the  organs  of  special  sense,  it  is  probable  that  insects  possess 
the  five  senses  known  to  us,  and  perhaps  they  have  others 
the  nature  of  which  we  can  not  conceive.  Even  in  the  case 

of  the  five  senses  the  range  of  perception  may  be  very  dif- 
ferent from  ours.  Thus  Lubbock  has  shown  tliat  ants  per- 

ceive the  ultra-violet  rays  which  are  invisible  to  us.  There 
is,  however,  a  great  variation  in  the  degree  of  development 
of  different  senses  in  different  insects;  for  example,  some 
are  furnished  with  wonderful  eyes,  while  others  are  blind. 
It  is  probable  that  in  many  cases  the  great  development  of 
one  sense  is  correlated  with  a  slight  development  of  some 
other.  As  an  illustration,  we  find  that  in  the  dragon-flies  and 
cicadas,  which  are  essentially  directed  by  sight,  the  antenna' 
are  rudimentary,  and  doubtless  the  same  is  true  of  the  sense 
of  smell.  During  the  night  these  insects  are  passive,  while 
during  the  day  they  trust  to  their  powers  of  siglit,  or  possi- 

bly also  to  hearing,  as  would  seem  to  be  the  case  with  some 
of  the  cicadas.  The  best-known  organs  of  special  sense  are 
the  eyes ;  regarding  the  structure  of  these  several  very  elab- 

orate monographs  have  been  written. 
The  most  striking  peculiarity  in  the  structure  of  insects 

is  presented  by  the  respiratory  system.  If  an  insect  be  care- 
fully exaniined  there  will  be  found  along  the  sides  of  the 

body  a  series  of  openings.  These  can  easily  be  seen  in  many 
caterpillars  and  other  larvre ;  they  are  the  openings  of  tlie 
respiratoi-y  system,  and  are  termed  the  spiracles.  The  num- 

ber of  spiracles  varies  greatly  in  different  insects.  There  is, 
however,  never  more  than  one  pair  on  a  single  segment  of 
t  lie  body.  They  do  not  occur  on  the  head  (except  in  certain 
T/iysanura),  but  are  borne  by  each  of  the  thoracic  segments 
and  by  the  first  eight  abdominal  segments.  Thus  there  are 
eleven  segments  that  may  bear  spiracles,  but  one  or  more 
always  lack  them.     The  spiracles  are  either- simple  openings 

in  the  respiratory  system,  orai'e  provided  with  valves,  sieves, 
or  fringes  of  liair  for  the  exclusi.m  of  dirt.  They  lead  into 

a  system  of  air-tubes  termed  tracluir  (see  1  and  7'of  Figs.  4 and  5).  There  is  a  short  trunk  arising  from  each  spiracle ; 
these  are  all  connected  tcigether  by  a  large  longitudinal 
trunk  on  each  side  of  the  body,  and  by  numerous  transverse 
trunks.  Prom  these  large  trachea'  there  arise  a  great  num- 

ber of  smaller  ones,  which  brancli  and  subdivide,  and  ex- 
tend to  all  parts  of  the  body.  The  smaller  branches  of  the 

tracheal  are  exceedingly  minute,  and  arc^  intimatelv  associ- 
ated with  the  various  tissues.  By  means  of  these  fine  tra- 
cheal trunks  the  air  is  carried  to  tlie  various  tissues,  so  that 

they  are  supplied  with  oxygen  directly  from  the  air  without 
the  intervention  of  blood  as  in  liigher  animals.  Although 
insects  are.  strictly  speaking,  air-breathing  animals,  many 
of  them  live  in  the  water.  .Some  of  these  have  provision 
for  carrying  about  with  them  a  su|)ply  of  air  which  they  re- 

new from  time  to  time.  Others  are  furnished  with  gill-like 
organs  termed  tracheal  gills. 

In  insects  the  sexes  are  distinct.  The  reprodiiclire  organs 
vary  greatly  in  form,  but  agree  in  general  characteristics. 
They  are  contained  in  the  abdomen,  are  paired,  and  usually 
open  by  a  common  duct  near  the  caudal  end  of  the  body. 
One  of  the  ovaries  of  a  cockroach  is  represented  at  o  in 
Pig.  7. 

All  insects  are  developed  from  eggs.  But  there  are  some 
a]i]ia.rent  exceptions.  Thus  many  flies  retain  their  eggs 
until  after  they  are  hatched,  if  a  jjroper  place  for  laying 
them  is  not  found  earlier,  and  in  some  flies  (the  Pupipara) 
the  young  attain  a  considerable  development  before  they 
are  born.  In  the  plant-lice  {Aphidido')  there  is  a  remark- 
alile  alternation  of  reproduction  by  budding  with  the  sexual 

reproduction. 
II.  The  Metamorphoses  op  Insects. — Complete  Meta- 

morphosis.— Prom  the  egg  of  the  butterfly  there  emerges  a 
worm- like  creature,  known  as  a  cafeipillar.  which  has  upon 
superficial  examination  very  little  in  common  with  its  par- 

ents. This  cater[iillar  eats  and  grows,  and  when  fully 
grown  changes  to  an  oblong,  ajiparently  lifeless  object,  the 
clirysalis.  After  a  time  there  Imrsts  forth  from  this  chry- 

salis a  butterfly,  like  that  which  produced  the  egg.  In  a 
similar  way  from  the  egg  laid  Ijy  a  fly  u]ion  a  piece  of  meat 
there  hatches,  not  a  fly,  but  a  footless,  worm-like  maggot. 
This  when  fully  grown  changes  to  a  Cjuiescent  object  corre- 

sponding to  the  chrysalis  of  a  butterfly.  Later  from  this 

object  there  escapes  a  winged  fly  like  "that  which  laid  the egg.  Those  insects,  which,  like  the  butterflies  and  flesh- 
flies,  bear  almost  no  resemblance  in  form  to  the  adult  in- 

sect when  they  emerge  from  the  egg,  are  said  to  undergo  a 
complete  motanioriiliosis.  In  other  words,  the  change  of 
form   undergone  by  the  insect  is  a  complete  one. 

Ivcumplete  3Iefamorphosis. — There  are,  however,  many 
insects  which  after  leaving  the  egg  do  not  undergo  such  a 
remarkable  change  of  form  as  that  indicated  above.  A 
young  grasshopper  just  out  of  the  egg  can  lie  easily  recog- 

nized as  a  grasshopper.  It  is,  of  course,  much  smaller  than 
the  adult,  and  is  not  furnished  with  wings.  .Still  the  form  of 
the  body  is  essentially  the  same  as  that  of  the  adult.  After 
a  time  rudimentary  wings  appear,  and  these  increase  in  size 
from  time  to  time  until  the  adult  stage  is  reached.  During 
this  development  there  is  no  point  at  which  the  insect  passes 
into  a  quiescent  state  corresponding  to  the  chrysalis  state 
of  the  butterfly.  Those  insects,  like  the  grasshoppers,  wliich 
when  they  emerge  from  the  egg  resemble  the  adult  are  said 
to  undergo  an  incomplete  metamorphosis.  In  other  words, 
after  leaving  the  egg  they  do  not  undergo  a  complete  change 
of  form. 

Molting,  E.tuvio'. — The  body  wall  of  an  insect  is  ren- 
dered more  or  less  hard  by  the  deposition  within  its  cuticu- 

lar  layer  of  a  horny  substance  known  as  chitine.  The  result 
of  this  hardening  of  the  skin  is  to  render  it  inelastic.  Con- 

sequently, as  the  body  of  an  insect  increases  in  size  its  skin 
becomes  too  small  for  it.  When  this  occurs  a  second  soft 
skin  is  formed  beneath  the  outer  hard  one.  Then  the  outer 

skin  splits  open,  usually  along  the  back,  and  the  insect 
works  itself  out  from  it.  The  new  skin,  being  elastic,  ac- 

commodates itself  to  the  increased  size  of  the  body.  In  a 
short  time  this  new  skin  becomes  hardened,  and  as  the  in- 

sect grows  it  in  turn  is  cast  off.  This  shedding  of  the  skin 
is  termed  molting,  or  ecdysis.  The  cast  skins  are  some- 

times referred  to  as  the  exuvi(F.  The  number  of  molts 
varies  greatly  in  different  groups  of  insects.  In  Fig.  9  is 
shown  the  cast  skin  of  a  dragon-fly  clinging  to  a  reed. 

The  Egg. — The  egg  is  the  first  of  the  four  principal  stages 
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throufjli  wliici)  jiii  insccl  |iasses  in  the  course  of  its  dovolop-  |  tlie  insect  (Fig.  8,  2),  while  in  the  pupce  of  bees,  wasps,  and 
meiit.     In  a  IVw  iiislances   the  egg  is  retained  within  tlie     Ijeetles  tliey  an?  free. 
body  of  tlie  female  until  after  it  is  hatched  ;  in  this  case  the        Chrysalis.— The  term  chrysalis  is  applied  to  the  pupa  of  a 
insect  is  said  to  be  viviparous.    The  eggs  of  insects  vary  I  butterfly.    This  name  was  suggested  by  the  bright,  metallic 

Fig.  8.  -Luna  moth.  Actios  Inna  :  1,  Imago  ;  2,  Pupa  ;  3,  Larva. 

greatly  in  their  external  characters.  While  many  of  them 
are  furnished  with  smooth  oval  shells,  in  others  the  shells 
are  beautifully  ribbed  or  pitted  (Fig.  10),  or  furnished  with 
spines  or  other  appendages.  There  exists  also  in  one  end  of 
the  egg  of  an  insect  one  or  more  pores  known  as  micropyles; 
through  these  the  spermatozoa  pass  into  the  egg  and  thus 
fertilize  it. 

2'he.  Larva. — The  larva  is  the  second  of  the  four  princiiial 
stages  in  the  life  of  an  insect.  It  is  the  stage  in  which  the 

insect  emerges  from  the  egg.  Familiar 
examples  of  larvas  are  caterpillars, 
maggots,  grubs,  etc.  (Fig.  8,  3).  It  is 
during  the  larval  state  that  the  growth 
of  the  insect  is  made,  and  consequent- 

ly in  this  stage  nearly  all  the  molts 
are  undergone.  The  molts  subsequent 
to  this  period  are  simply  those  made 
when  the  insect  changes  from  one 
stage  to  another. 

Nearly  all  of  the  creatures  common- 
ly known  as  worms  are  not  time  worms, 

but  are  the  larvas  of  insects.  Away 
from  the  seashore  but  few  worms  are 
known  to  other  than  zoologists;  these 
are  earth-worms,  leeches,  hair-worms, 
and  the  various  species  parasitic  in  the 
bodies  of  higher  animals.  The  many 
worm-like  animals  found  feeding  upon 
the  tis.sues  of  plants,  as  tomato-worms, 
apple-worms,  etc.,  are  the  larva'  of  in- 

sects. Other  larvip  of  insects  are  pre- 
daceous  or  parasitic. 

The  Pupa. — The  pupa  is  the  third 
of  the  four  stages  in  the  life  of  an  insect.  In  this  stage  the 
insect  is  usually  quiescent.  But  a  few  pupic,  as  those  of 
mosquitoes,  are  active.  Tlie  change  from  the  hirval  to  the 
pupa  state  is  made  liy  molting  the  skin  of  the  fully  grown 
larva.  In  the  pupa  tlie  legs  and  wings  of  the  adult  are  reji- 
resented  in  a  rudimentary  state.  In  the  pupa'  of  butterflies 
and  moths  these  organs  are  closely  fastened  to  the  breast  of 

Fio.  9.— Exuviae  of  a 
dragon-fly. 

spots  with  which  the  pupa;  of  certain  butterflies  are  marked. 
Two  forms  of  this  word  are  in  use  :  chrysalis,  plural  chrysa- 

lides ;  and  chrysalid.  plural  chrysalids. 
T/ie  Cocoon. — JIany  larva",  as  those  of  moths  when  fully 

grown  and  before  they  change  to  pupae,  spin  about  the  body 
a  silken  case  within  which  the  transformations  are  under- 

gone. This  case  is  termed  a  cocoon.  Frequently  these  co- 
coons are  made  within  a 

rolled  leaf  (Fig.  11).  or 
on  the  surface  of  tlie 

ground,  where  they  are 
covered  with  dry  grass 

or  other  rubbish.  Cer- 
tain hairy  caterpillars 

make  their  cocoons  large- 
ly of  their  hair,  which 

they  fasten  together  by 
a  thin  film  of  silk. 
Immature  Forms  of 

Insects  with  Incomplete 

Metamorphosis  —  Tlie 

Nymph. — The  terms  lar- 
va and  pupa  are  apjili- 

cable  only  to  the  early 

stages  of  insects  with  a 
complete  metamorpho-  ym.  lO.— Egg  of  moth  greatly  enlarged. 
sis.    In  the  case  of  those 
in  which  the  transformation  is  an  incomplete  one  the 
changes  through  which  the  immature  insect  passes  after 
leaving  the  egg  are  so  gradual  that  one  can  not  indicate 
any  point  at  which  the  insect  ceases  to  be  a  larva  and  be- 

comes a  pupa.  Recent  writers  have  therefore  used  the  term 
nymph  (which  was  formerly  used  as  a  synonym  of  pupa)  to 
designate  the  immature  forms  of  insects  with  an  incomplete 
metamorphosis.  This  term  is  applied  to  all  the  stages  be- 

tween the  egg  and  the  fully  winged  or  adult  state. 
A  nymph  when  it  leaves  the  egg  has  no  indications  of 

wings.  After  undergoing  a  greater  or  less  number  of 
molts,  differing  in  different  species,  small  prolongations 
apjiear  projecting  from  the  dorsal  aspect  of  the  meso-  and 
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Coeuon  made  within  a  rolled  leaf. 

metathorax.     'J'liese  become  larjii'i-  ami  larger  willi  cacli  suc- 
cessive  molt,  assuming  the   t'oriu   of   jmd-like  wing-cases. 

Hilt  these  wing- 
cases  never  ap- 

proximate in 
length  the  per- 

fect wings  of 
insects  in  which 

these  organs  be- 
come fully  de- 

veloped. Con- 
sequently, there 

is  usually  a  very 
marked  change 
between  the  last 
nymph  stage 

and  the  mature  insect.  This  is  illustrated  bv  Figs.  13 
and  13. 

III.  The  Classikr-atiun  of  Insects. — The  term  insect 

(from  hat.  in,  in  +  sectus,  perf.  ptc.  of  seca're,  cut)  refers  to the  fact  that  in  the  animals  indicated  by  it  the  body  is 
divided  by  transverse  incisions  into  a  series  of  segments. 
This  inseeted  form  of  the  body  is  characteristic  of  the  entire 
branch  Arthropoda  and  of  the  worms  as  well,  but  the  term 

insect  has  become  restricted  to  a  portion  of  this  great  sei'ies of  animals.  There  is, 
however,  a  lack  of  uni- 

formity in  the  use  of  the 
terra  among  zoological 
writers.  By  some  it  is 
applied  to  all  Arfhropoda 
that  breathe  by  means  of 
a  system  of  air-tubes  (tra- 

chea?) extending  through 
the  body.  This  includes 
centipedes,  millipedes, 

spiders,  and  allied  forms  as  well  as  six-footed  insects.  Other 
writers  include  among  insects  only  those  orders  that  are 
characterized  by  the  possession  of  but  six  legs.  It  is  in  this 
restricted  sense  that  the  term  insect  has  been  used  in  this 
article  ;  as  thus  restricted  insects  constitute  the  class  Hexa- 
pnda. 

Class  Ihrripodn. — This  class  includes  those  air-breathing 
Arthropnda  in  which  the  segments  of  the  body  are  grouped 
into  three  regions — head,  thorax,  and  abdomen.  In  the 
adult  state  the  body  is  furnished  with  six  legs  and  usually 

with  wing.s.  The  class 

Ilexapoda  includes  sev- 
eral orders,  but  entomol- 

ogists are  not  agreed  as 
to  their  number  and  lim- 

its. According  to  the 
classification  that  has 
been  generally  accepted 

till  recently  there  are  seven.  But  there  are  certain  places  in 
which  this  classification  brings  together  insects  which  differ 
too  widely  to  be  classed  in  the  same  order ;  so  that  most  of 
the  leading  entomologists  advocate  a  considerable  increase 
in  the  number  of  orders  to  be  recognized.  In  the  following 
list  of  the  orders  of  the  Hexapoda  the  names  of  the  orders 
according  to  the  old  classification  are  given  in  the  first  col- 

umn and  the  names  of  those  adopted  in  this  article  in  the 
second  column. 

List  of  Orders  of  IlEX.4P0D.i. 

Fia.  13. -Nymph  of  red-lep:ged  locust, 
last  nymph  stage. 

Adult  red-legged  locu.st. 

Neuroptera. 

r  1. 

2. 

■i. 

4. 
5. 
6. 

7. 13. 
13. 

114. 
OrTHOPTERA.        \      n 

Hemiptera, 

Lepidoptera. 

BiPTERA. 

ooleoptera. 
Hymknoptera. 

\    9. 

jlO. (11. 

15. 

no. 

'\  n- 

18. 
19. 

Thysanura. 
Ephemeriila. Oilonata. 
Plccoptora. 
Isoptera. 
Corrodentia. 
Mallophat^a. 
Neuroptera. 
Mecoptera. 
Trichoptera. 
Euplexoptera. 
Orthoptera. 
Physopoda. 
Hemiptera. 
Lepidoptera. 
Dipt  era. 
Siplionaptera. 
f'oleoptera. 

Hymenofjtera. 

In  the  linear  arraiixeiucnt  of  Iht-  orders  adopted  in  this 
article  those  orders  are  phiced  tirst  which  include  insects 
having  an  incomplete  metamorphosis,  and  second,  those 
having  a  complete  metamorphosis.  By  this  arrangement 
three  of  the  modern  orders  into  which  the  Ijinna'aii  order 
Neuroptera  (which  was  long  Ihc  stumliling-block  of  all  sys- 

tems, inasmucli  as  its  mcmliers  comhint'd  the  characters  of 
most  of  the  other  orders)  is  divided  aw.  widely  separated 
from  the  others,  as  indicated  by  the  numbers  in  the  second 
column  in  the  table  given  above.  Below  is  a  brief  tabular 
statement  of  the  more  im])ortant  characters  of  the  orders. 
This  table  will  aid  the  reader  in  ftprmulating  the  relation  of 
the  orders  to  each  other,  and  will  be  of  service  in  the  classi- 

fication of  specimens. 

Tabular  Statement  ok  the  More  Important  Characters 
OF  THE  Orders  of  Hexapoda. 

A.  Wingless  insects  which  show  no  evidences  of  having  descended 
from  winged  ancestors  (i.e.  in  which  the  thorax  is  simple  in 
structure),  and  which  undergo  no  metamorphosis. 

1.  Thysanura. 
AA.  Winged  insects,  or  wingless  insects  in  which  this  condition  is  the 

result  of  a  retrograde  development,  indicated  by  the  compli- 
cated structure  of  the  thorax,  or  by  the  presence  of  wings  in 

closely  allied  forms. 
B.  Insects  with  an  incomplete  metamorphosis. 

C.  Mouth-parts  funm-d  for  biting,  i.e.  with  the  mandibles 
and  maxilla'  m  tlie  form  of  jaws,  or  rudimentary. 
D.  The  two  i)airs  of  wings  similar  in  structure,  mem- 

branous. 
E.  Not  animal  parasites. 

F.  Hind  wings  smaller  than  fore  wings. 
G.  Wings  with  many  veins  and  cross- 

veins.  Mouth-parts  rudimentary. 
2.  Ephemerida. 

(JG.  Wings  with  comparatively  few 
cross- veins.    Mouth-parts  formed 
for  biting.      6.  Corrodentia. 

FF.  Hind  wings  as  large  as  or  larger  than fore  wings. 

G.  Each  wing  with  a  joint-like  struc- 
ture, the  nochts,  near  the  middle 

of  the  front  margin. 
3.  Odonata. 

GG.  Wings  without  nodus. 
H.  Hind  wings  much  larger  than 

the  fore  wings.    Solitary  in- 
sects.    4.  Plecoptera. 

HH.  The  two  pairs  of  wings  simi- lar in  form.     Social  insects. 
5.  iRoptera. 

EE.  Parasites  of  birds  or  mammals. 7.  Malfophftga. 

DD.  The  first  pair  of  wings  very  short,  l.-jitht-rv.  with- 
out veins.      Hind  wingsfoMt-d  Ictli  longitudi- 

nally and  transversely.    C'au<lal  end  of  abdomen 
with  forcep-like  appendages. 

8.  Euplexoptera. 
DDD.  The  first  pair  of  wings  parchment-like  ;  the  sec- 

ond  pair    membranous    and    folded    in    plaits 
lonKili'ilinally.                        i>.  Orthoptera. 

CC.  Mouth-parts  intermediate  in  structure  between  those  of 
the  biting  insects  and  those  of  the  sucking  insects  ; 
viz.,  with  bristle-like  mandibles  and  with  flat,  triangu- 
lar maxillae.  10.  Physopoda. 

cue.  Mouth-i>arts  formed  for  sucking  ;  viz..  with  the  man- 

dibles and  maxillfe  bristle-like.  '  11.  Hemiptera. BB.  Insects  with  a  complete  metamorphosis. 
C.  Mouth-parts  formed   for  biting;   viz.,  both  mandibles 

and  maxilla"  in  the  form  of  jaws,  or  rudimentary. 
D.  The  two  pairs  of  wings  similar  in  structure,  mem- 

branous, with  many  veins  and  cells. 
E.  Head  prolonged  into  a  beak, 13.  Mecoptera. 
EE.  Head  not  prolonged  into  a  beak. 

F.  Wings  with  numerous  veins  and  with 
many  cross-veins  (except  in  a  few  rare 
forms,  in  which  the  wings  are  strength- 

ened with  a  covering  of  whitish  pow- 
der). 1~.  Neuroptera. 

FF.  Wings  with  numerous  veins,  but  with 
only  a  few  cross-veins.  Wings  more 
or  less  densely  clothed  with  hairs. 
Insects  moth-like. 

14.  Trichoptera. 
DD.  First    pair    of    wings    nuich    thickened  (horny) 

throughout  their  entire  length,  and  meeting  in  a 
straight  line  down  the  back  ;  the  second  pair 
membranous.  IS.  C"feoptera. 

CC.  Mouth-parts  formed  for  both  biting  and  sncking  ;  viz., 
with  the  mandibles  in  the  form  of  jaws,  and  with  the 
maxilla  and  labium  fitted  for  taking  liquid  food. 
Both  pairs  of  wings  membranous,  with  few  veins  and 
cells.  19-  Hymenoptera. 

CCC.  Mouth-parts  formed  for  sucking. 
D.  With  four  wings  clothed  with  minute  imbricated 

scales  ;  mandibles  rudimentary  ;  masillge  de- 

veloped into  a  sucking  tube. 15.  Lepidnptera. 
DD.  With  only  two  wings  ;  the  hind  wings  represented 

by  a  pair  of  knobbed,  thread-like  organs  ;  man- 
dibles and  maxiila'  bristie-like. 16.  Diptera. 

DDD.  Wingless  parasites  of  animals  (fleas). 17.  Siphonaptera. 
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Fig.   14, — f^'pisma  sac- 
charina,  a  bristle-tail. 

1.  Orilei-  'J'/n/.ianurri  (t'nnn  {ir.  diKTavoi,  friiifrc  +  ovpa.  tiiil). 
— Tho  Thy.taimra  iiicliiilos  llic.  iii.seeU  oomiiiuiily  kiiciwii  us 
brislk'-tails,  spring-tails,  ami  fish-motlis.     Tliose  are  wiiigl(^ss 
insects  wliirli  uinlcrgo  iii>  nii'tainorplKisis,  Die  larval  form  be- 

ing retained  l)y  t,|](^  adult.     'I'lie  rnan- 
\/      ilibles  and  inaxilhe  are  relraeteil  willi- 

/         in  the  cavity  (if  the  head,  so  that  nnly 
/  their   apic(!S  an;   visil)l<> ;    they  have, 

however,  some  freedom  of  motion,  and 
can  be  used  for  biting  and  chewing 
soft  substances.  True  compound  eyes 

are  rarely  present ;  but  in  some  gene- 
ra there  is  a  group  of  aggloUK'raled 

simple  eyes  on  each  side  of  the  hi'ad. The  abilomen  is  sometimes  furnislied 
with  rudimentary  legs,  and  in  one 
genus  there  are  well-developed  ab- dominal legs. 

The  absence  of  wings  in  this  order 
is  lielieved  to  represent  the  primitive 
condition  of  these  insects.  None  of 

the  species  show  any  indication  of  the 
development  of  these  organs,  and  the 
thorax  does  not  present  that  compli- 

cation of  structure  which  is  the  result 

of  the  development  of  wing-muscles. 
In  each  of  the  higher  orders  we  find 
wingless  species;  but  in  these  cases 
there  is  good  reason  for  believing  that 
the  wingless  comlition  is  the  result  of 
a  retrograde  development.  In  some 

cases  this  degradation  is  the  result  of  parasitic  habits,  as 
with  lice,  fleas,  anil  many  other  parasites ;  in  other  instances 
it  is  the  result  of  the  separation  of  the  species  into  several 
castes,  of  which  some  do  not  require  wings,  as  tiie  workers 

and  .soldiers  among  Termes, 
the  workers  among  ants,  and 
the  sedentary  generations  of 
the  Aphides. 

This  order  comprises  chief- 
ly minute  insects,  which  live 

on  decaying  vegetable  mat- 
ter, and  can  be  found  abun- 

dant in  damp  situations ; 
some  species,  however,  live 
in  warm  and  dry  places,  and 
feed  upon  starched  clothing 

and  the  binding  of  books  and  other  dry  substances.  In  the 
more  common  species  the  ijody  is  either  elongated  and  fur- 

nished^ with  six  well-developed  legs  and  two  or  more  long, 
many-jointed  caudal  appendages  (Fig.  14),  or  short,  thick,  and 
with  a  forked  springing  api>aratus,  bent  under  the  abdomen, 
instead  of  the  thread-like  caudal  a]ipendages  (Fig.  15). 

The  fish-moth,  or  silver-fish  as  it  is 
sometimes  called,  Lepisma  sacchnri- 
na  (Fig.  14),  is  a  well-known  pest  in 
some  parts  of  the  U.  S.  It  is  silvery 
white,  with  a  yellowish  tinge  about  the 
abdomen  and  legs  ;  it  measures  aliout 
one-third  of  an  inch  in  length.  It 
injures  clothing,  especiallv  .starched 

clothes,  and  the  liindings"  of  books. 
Sometimes  it  feeds  upon  the  starch 
with  which  wall-paper  is  fastened  in 
placre. 

~.  Order  Ephi>mori(Ja  (from  Gr. 
iip-nnepo!.  living  but  a  day). — The  order 
Ephi  inerida  is  composed  of  the  insects 
commonly  known  as  May-flies  (Fig. 
16).  They  have  delicate,  membranous 
wings  furnished  with  a  fine  network  of 
veins  ;  the  fore  wings  are  large,  and  the 
hinil  wings  are  much  smaller  or  want- 

ing. The  mouth-parts  are  rudimen- 
tary. The  metamor|ihosis  is  complete. 

This  order  includes  onlv  a  single  fam- 

ily, Uie  Eplii'min-idw.  '  Tlie  May-llies or  Kphemerids  arc  often  very  common 
insects  in  the  vicinity  of  .streams,  ponds, 
and    lakes;    frequently  the   surface  of 
.such  bodies  of  water  is  thickly  strewn  with  them.  Tliry 
are  attracted  by  light,  and  it  is  not  an  uncommon  occur- 

rence in  summer-timi'  to  see  hundreils  of  them  flviiig  about 
a  street-lamp.      Tlie   May-flies  have  received  c,onsiil(>rable 

Fig.  l.").- -Papirms  fuscus,  a  sprmgr- tail. 

attention  in  [lojiular  writings  on  account  of  their  ephemeral 
existence  in  the  adult  slate.  All  have  read  of  the  insects 
that  live  but  a  ilay.  Keference  is  made  in  these  a<;counts  to 
members  of  this  family;  and  although  the  popular  idea  is 
fallacious,  it  has  some  foundati(Ui  in  fact.  Strictly  speaking, 
the  May-flies  are  long-lived  insects;  some  sjiecies  apjjear 
twice  annually, once  in  the  spring  and  again  in  the  autumn  ; 
but,  a.s  a  rule,  one,  two,  or  even  tliree  years  are  reipiired  for 
the  development  of  a  general  ion.  The  greater  part  of  this 
time  is  pa.ssed,  however,  beneath  the  surfai^e  of  the  waU'r, 
and  after  the  insect  emerges  into  the  air  and  assumes  the 
adult  form  its  existence  is 

very  brii'f.  With  many  spe- 
cies the  iudiviiliials  leave  the 

water,  undergo  two  transfor- 
mations, mate,  lay  their  eggs, 

and  die  in  the  course  of  an 
evening  or  within  the  early 
morning  hours. 

With  many  species  of  May- 
flies there  is  great  uniformity 

in  the  date  of  maturing  of  the 
individuals,  'i'hus  immense 
swarms  of  them  will  leave  the 
water  at  about  the  same  t  ime, 
and  in  the  course  of  a  few 

days  pass  away,  this  being  the 
only  appearance  of  the  species 
until  another  generation  has 
been  developed.  The  great 

swarms  of  ■•  lake-flies  "  (Eplic- 
mera  simulans)  which  appear 
along  the  lakes  to  the  north 
of  the  U.  8.  about  the  third 

week  in  July  afford  good  il- 
lustrations  of  this  peculiarity. 

3.  Order  U<timata  (frcjin  Or. 
members  of  this  order  have  ft>ur  membranous  wings,  which 
are  finely  netted  with  veins ;  and  each  wing  has  near  the  mid- 

dle of  the  front  margin  a  joint-like  structure,  the  nodus. 
The  mouth-parts  are  furaished  for  biting.  The  metamorpho- 

sis is  incomiilete.  The  members  of  this  order  are  commonly 
known  as  dragon-flies,  darning-needles,  spindles,  and  snake- 
doctors  (Pig.  17).  The  eggs  are  laid  in  the  water.  In  some 
species  the  female  flies  back  and  forth  over  the  surface  of 
the  water,  sweeping  down  at  intervals  to  touch  it  with  the 
tip  of  her  abdomen,  and  thus  wash  ofE  one  or  more  eggs  into 
it.  In  other  cases  the  eggs  are  laid  in  a  mass,  attached  to 
some  aquatic  plant.  The  nymphs  of  dragon-flies  pass  their 
lives  in  water.   They  are  predaeeous,  feeding  on  such  aquatic 

animals  as  they  can 
overcome.  When  the 

nymph  of  a  dragon-fly 

-A  May-fly. 

dvros,  tooth).- The 

Fig.  17.— a  drason-fly. 

is  fully  grown  it  leaves  the  water  to  transform.  The  skin  of 
the  nymph  splits  open  on  the  back  of  the  thorax  and  head, 
and  the  adult  emerges,  leaving  the  empty  skin  of  the  nymph 
clinging  t  o  the  object  on  which  the  tran.sformation  took  place. 
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Pteronarcys  regalis,  a  stone-fly. 

Fig.  '■>  ivpresents  surli  a  sUiii  fliiif;inK  to  u  water  plaiil.  'I'lii- 
ilnigon-flii'saiv  iirt'dacomisiii  tlieadiilt.  as  wt-U  as  the.'  iiyinph 
state,  lieiicu  their  vigorous  flight  ami  strong  jaws  rcniler 
them  formidable  foes  of  less  powerful  insects,  it.  is  believed 
that  they  destroy  many  mosquitoes. 

It  is  not  strange  that  there  should  lie  pojiiilar  superstitions 
regarding  insects  so  conspicuous  as  these.  11  is  a  common 
lielief  auujng  eliildren  that  they  have  tlie  power  of  sewing 
up  the  ears  of  people,  hence  the  natne  diirning-ueedle; 
while  the  Negroes  in  the  Southern  U.  S.  lielieve  that  dragon- 
fiies  hover  over  dead  snakes,  bringing  them  to  life,  and  eon- 
secpicntly  call  tliem  smike-doctors. 

4.  Order  Plecoptera  (from  Or.  irAe/feii',  plait  +  wrfp6y, 

wing). — 'I'lie  members  of  this  order  have  four  nuind)ranous 
wings,  with  comparatively  few  or  with  many  cross-veins; 

tile  liiiid  wings 

are  much  larg- 
er than  the 

fore  wings, 

I  and  are  folded 
in  plaits  and 
lie  npon  the 
abdomen  when 
at  rest.  The 
mfiuth  -  i)arts 
are  of  the  lilt- 

ing tyjie  of 
structure,  but 

a.re  often  poor- 
ly developed. 

The  metamor- 

phosis is  in- complete. This 
order  includes 

a  single  fami- 
ly, tile  Perli- 

eke.  or  stone- 
flies  (Fig.  18),  including  comparatively  few  species ;  but 
luembers  of  it  are  common  about  any  of  the  creeks  in  the 

U.  S.  These  insects  are  called  stone'-flies  because  the  im- mature forms  are  very  abundant  under  stones  in  the  bed  of 
streams.  The  adults  are  found  flying  about  or  resting  upon 
herbage  in  the  vicinity  of  water.  " It  is  easy  to  obtain  the  nymphs  of  these  insects  :  bv  lift- 

ing stones  from  the  water"  of  swiftly  flowing  stre'ani.s  the young  stone-flies  may  lie  found  closely  adhei-ing  to  their 
lower  surface.  They  present  a  wonderfullv  flattened  ap- 

pearance (Fig.  19);  the  body  is  depressed  and  dosi'ly  ap- 
plied to  the  stone  ;  while  the  legs,  antenna;,  and  caudal  seta> 

radiate  from  it  on  the  surface  of  tlie  stone.  In  the  com- 
nion  forms  there  is  a  tuft  of  hair-like  tracheal  gills  Just  be- liind  the  base  of  each  leg,  and  the  more  mature  individuals 
present  consfiicuous  wing-pads.  The  nymphs  of  stone-flies 
constitute  an  important  element  in  the  food  of  fishes,  and 

probably  are  found  more  often 
than  any  otiier  insect  in  the  stom- 

achs of  brook  trout.  When  alu ait 
to  transform  to  the  adult  state, 
the  insect  crawls  from  the  water 
upon  a  stone  or  some  other  ob- 

ject. Their  exuviie  are  common 
in  these  situations. 

5.  Order  Impft-ni  (from  Gr. 
icros.  equal  +  irre/xJc.  wing). — This 
order  comprises  the  Termites,  or 
white  ants,  social  insects  in  which 
each  species  consists  of  several 
distinct  castes,  of  which  only  the 

"kings"  and  the  "(]ueens'''  are wingeil.  These  have  four  long 
narrow  wings  which  are  somewhat, 
leathery  in  structure,  and  which 
are  furnished  with  numerous  but 
more  or  less  indistinct  veins.  The 
two  pairs  of  wings  are  similar  in 
form  and  structure,  and  are  laid 
flat  upon  the  back  when  not  in 
use.  The  mouth-parts  are  formed 
for  biting.  The  metamorphosis 

The  order  includes  only  a  single  family,  the 

Fio.  19.— Nymph  ot  a  stone- 
rty,  AtToneura. 

is  incomplete. 
Ti'rmitiihr. 

These  insects  can  be  easily  recognized  by  the  pale  color  of the  greater  number  of  individuals  of  which  a  colony  is  com- 
posed, by  the  fact  of  their  living  in  large  ant-like  colonies 

Fig.  20.~Termes 

flavipes,  worker. 

and  by   the   form  of  the  abdomen,  which  is  broadly  joined 
to^tlii'  tliorax  insti'iid  of  Ijclng  pedunculate  as  in  the  ants. The  Termites  are  commonly  called  wliite  ants  on  account 
of  their  color  and  of  a  resemblance  in  form  and  habits  to 
true  ants.  These  resemlilances.  however,  are  only  very  gen- 

eral. In  .structure  the  Termites  and  ants  are  widely  sepa^ 
rated,  as  the  former  are  among  the  lowest  of  winged  insects, 
while  the  latter  stand  near  the  liead  of  the 
series.  In  habits  there  is  little  more  in  com- 

mon than  that  both  are  social,  and  the  fact 
that  in  each  the  function  of  reproiluctioii  is 
restricted  to  a  few  individuals:  while  the 
greater  number  differ  in  form  from  the  sex- 

ually mature  males  and  females,  and  are 
especially  adapted  to  the  performance  of  the 
labors  of  the  community.  There  are  alwavs 
at  least  tliree  distinct  castes,  each  repre- 

sented by  both  sexes — the  workers,  the  sol- 
diers, and  the  sexual  forms.  Sometimes 

when  the  true  sexual  forms  are  lacking,  a 
fourth  caste,  the  complemental  males  and 
females,  are  developed  as  a  substitute.  The 
true  sexual  forms  alone  are  winged.  As 
each  of  the  four  castes  is  rej^rcsented  by  both  sexes,  a  sin- 

gle species  of  Termites  may  be  represented  by  eight  forms 
of  individuals. 

The  form  of  the  worker  is  represented  by  Fig.  20.  The 
memliers  of  this  caste  may  be  looked  upon  as  individuals 
whose  physical,  and  especially  sexual,  de- 

velopment has  been  cheeked  while  yet 
nymphic  and  never  carried  further.  But 
the  development  of  their  instinctive  pow- 

ers is  truly  remarkable  ;  for  it  is  this  caste 
that  builds  the  nests,  collects  the  provi- 

sions, and  cares  for  the  young.  Associated 
with  the  workers,  and  resembling  them. in 
color  and  in  being  wingle.s.s,  there  occur 
numerous  representatives  of  another  caste, 
which  can  be  recognized  by  the  enormous 

size  of  their  heads  (F'ig.  21).'  These  are  tlie 
soIfUer-1.  upon  whom  devolves  the  protec- 

tion of  the  colony.  They  are  well  adapted 
for  this  work,  their  powerfully  developed 
mandibles  rendering  them  formidable.  In 
some  species  the  male  and  female  soldiers 
differ  externally,  so  that  they  can  be  distinguished  without 
dissection.  But  here,  as  with  the  worker.s,  the  reproductive 
organs  are  rudimentary. 
The  sexually  perfect  ma!ps  and  females  are  developed 

in  large  numbers  at  a  certain  season  of  tlie  year,  late  spring 
or  early  summer  for  the  species  common  in  the  U.  S.  In 
May  or  June  these  winged  males  and  females  leave  the  nest 

Fir.    21.— Termes 
Jinvipes,  soldier. 

After  flying 

in  a  body.  Sometimes  clouds  of  tliem  appear, 
a  greater  or  less  distance  they  alight  on  the 
ground  and  then  shed  their  wings.  At  this 
time  the  males  seek  the  females,  seizing 
them  with  their  mandibles:  but  it  is  be- 

lieved that  pairing  does  not  take  jilace  till  a 
later  jjeriod.  The  greater  number  of  indi- 

viduals composing  one  of  these  swarms  soon 
perish.  But  in  a  few  cases  a  couple  is  taken 
in  charge  by  some  workers,  and  thus  is 
founded  a  new  colony.  There  is  usually  at 
tlie  head  of  the  colony  only  a  single  pair  of 
sexual  individuals.  These  have  been  termed 
the  king  and  queen.  A  cell  is  provided  by 
the  worker  Termites  for  them,  shaped  like 
an  inverted  watch-glass,  and  is  furnished 
at  first  with  a  single  small  opening:  later 
there  are  sever.al.  Within  t  his  cell  the  royal 
pair  remain  prisoners,  but  they  are  carefully 
attended  by  numerous  workers.  As  the 
eggs  develop  in  the  body  of  the  female  her 
abdomen  becomes  greatly  extended.  Fig. 
23  represents  such  a  queen,  natural  size. 
The  dark  spots  along  the  middle  of  the  dor- 

sal wall  of  the  abdomen  are  the  chitinized  I 
parts  of  that  region ;  the  lighter  portions 
are  made  up  of  the  very  much  stretched 
niemlirane  uniting  the  segments  ;  along  each  side  of  the  ab- 

domen the  spiracles  are  visible.  The  specimen  figured  is  a 
comparatively  small  one  ;  in  some  species  the  queen  becomes 
6  or  8  inches  in  length. 

In  addition  to  the  winged  males  and  females  just  de- 

t 

-Queen 

white-ant.  Ter- 
mes  gilvus. 
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scribed,  there  are  soiiifliiiics  developeil  wiiifjless  sexual  iii- 
(iividiiHls  which  never  ieuve  the  nest.  These  are  teriiieil 

fonip/i'mental  million  and  females,  and  lliey  serve  as  substi- 
tuli'S  for  the  wnifjed  nudes  and  feniahis  wlienever  a  eom- 
rauiiily  does  not  find  a  trne  kinj;  or  (jueen.  The  ronipie- 
inental  females  jirodnee  comparatively  few  eggs,  and  eonse- 
queid-ly  nevi^'  become  as  large  as  do  the  true  queens.  It 
re(iuires  several  of  these  to  replace  a  queen.  Fritz  MiiUer 
found  in  one  ease  a  king  living  in  company  with  thirl y-oue 
cornpli'inental  females.  As  these  wingless  males  and  fe- 

males never  leaV(!  the  nest,  they  pair  wilh  their  near  rela- 
tives. The  development  of  winged  sexual  forms  is  Ihere- 

fon^  necessary  in  order  to  |)rovide  tor  iuti'rerossing  of  indi- 
viduals not  closely  related.  Doulitless  here,  as  witli  the  true 

ants,  the  winged  males  and  females  emerge  from  many  nests 
at  the  same  time  and  nnngle  in  a  single  swarm  ;  in  this  way 
there  is  opportunity  tor  intercrossing. 

There  is  space  here  for  but  little  regarding  the  habits  of 
these  wonderful  insects.  In  the  tropics  certain  species  Ijuild 
nests  of  great  size.  Some  of  these  are  mounds  10  or  \'i  feet 
in  height.  Other  species  build  large  globular  nuisses  upon 
the  trunks  or  branches  of  trees.  All  of  the  Ternutes  are 

miners,  and  all  avoid  the  light.  They  therefore  build  cov- 
ered ways  from  their  nests  to  such  places  as  they  wish  to 

visit.  In  some  hot  countries  they  are  the  worst  of  all  jjests. 
They  will  feed  u|]ou  almost  any  organic  matter:  they  de- 

stroy wooden  structures  of  all  kinds,  including  buildings 
and  furinture.  Libraries  are  often  completely  ruined  by 
them.  In  infesting  anything  composed  of  wood  they  usu- 

ally eat  out  the  interior,  leaving  a  thin  film  on  the  outside. 
Thus  a  table  may  appear  to  be  sound,  but  will  crumble  to 
pieces  beneath  a  slight  weight,  eid  ranee  having  been  made 
through  the  floor  of  the  house  and  the  legs  of  the  table. 

The  mounds  of  Termites  are  composed  chiefly  of  the  ex- 
creted undigested  wood  upon  which  the  insects  have  fed. 

This  is  molded  into  the  desired  form,  and  on  drying  it  be- 

comes .solid.  The  'species  that  occur  in  the  U.  S.  do  not 
build  mounds,  but  make  their  nest  in  the  ground  and  in 
logs,  stumps,  and  other  wood. 

6.  Order  Corrodenfia  (from  Lat.  corrodere,  gnaw). — The 
winged  members  of  this  order  have  four  membranous  wings, 

with  the  veins  prominent  and 
with  comparatively  few  cross- 
veins  ;  the  fore  wings  are 
larger  than  the  hind  wings, 
and  both  pairs  when  not  in 
use  are  placed  roof-like  over 
the  body,  being  almost  verti- 

cal and  not  folded  in  plates. 
The  mouth-parts  are  formed 
for  biting.  The  metamor- 

phosis is  ineomjilete.  The 

Fig.  SS.-Psncns  venosus.  best  -  known    representatives ot  this  order  are  the  minute 

insects  found  in  old  books — the  book-lice.  These  wingless 
creatures  form,  however,  but  a  small  part  of  the  oi-der.  The 
more  typical  forms  (Fig.  23)  bear  a  strong  resemblance  to 
plant-lice  (Ap/iidex).  and  occur  upon  the  leaves  and  trunlcs 
of  trees  and  on  stone  walls  ami  palings.  They  feed  upon 
lichens  and  probably  upon  other  dry  vegetable  matter,  and 
are  frequently  gregarious,  occurring  in  communities  of  100 
or  more  closely  huddled  together. 

7.  _(_)rder  3IaII(ipkf(gii  (from  tir.  ij.a\\6s.  lock  of  wool  + 
ipaytiv,  eat). — The  nu^ndjers  of  this  order  are  wingless  para- 

sitic insects,  with  biting  mouth-pai'ts. 
Their  metamor|)hosis  is  incomplete.  Al- 

though some  s])ecies  infest  sheep  and 
goats,  feeding  upon  their  wool,  by  far 
the  greater  nundjer  live  among  the  feath- 

ers of  birds  :  consequently,  the  name  bird- 
lice  is  applied  to  the  entire  order.  Fi- 
24  represents  a  species  wdnch  infests  Up 
horse.  The  bird-lice  resemble  the  true 
lice  in  form,  being  wingless,  and  with 
t  he  boily  more  or  less  flattened,  but  differ 
in  having  biliiig  nuiuth-parts.  Certain 
species  which  infest  doitu'stic  fowls  are 
Well-known  examples.  They  feed  upon 
feathers,  hair,  and  dc^rmal  scales,  while 
the  true  lice  (family  Pi-diciilidiv,  oi'der 
Jleniiplerii)  have  sucking  mouth-parts, 

feed  upon  blood, and  iid'estonly  nuimuials. Menopon  paUldiiDi,  is  one  of  the  species  which  infest  the 
hen.     It  is  to  free  themselves  from  this  and  allied  jiarasites 

it  aUKing  their  featli- 

FlQ.  m.—  Trichotlrc. 
tfs  a;qui,  a  bird- louse. 

that  hens  wallow  in  dust  and  scatter 
ers. 

8.  Order  Euplexoptera  (from  Gr.  eZ,  well  +  irKfKtiv,  fold  -l- 
irTtpSf,  wing). — This  order  includes  only  the  earwigs  (family 
Forjicalidiv).     With  these  insects  the 
first  pair  of  wings  are  leathery,  very 
small,  without  veins,  and  when  at 
rest  meet  in  a  .straight  line  down  the 
l)ack,  partially  covering  the  second 
jiair  of  wings  (Fig.  20).  The.se  wing- 
covers  strongly  resemble  those  of  the 
rove- beetle.-*.  The  second  pair  of 

wings  (Fig.  26)  are  furnished  with  ra- 
diating veins  whi(di  extend  from  a 

point  near  the  end  of  the  basal  third 
of  the  wing  over  the  distal  part  of 
this  organ.  When  the  wing  is  not  in 
use  this  part  is  foldeil  in  plaits  like  a 
fan,  and  the  wing  is  folded  twice 
transversely.  The  mo.st  striking 
character  of  this  family  is  the  form 
of  the  eerei,  which  are  horny,  and  re- 

semble forceps. 
The  earwigs  are  rare  in  the  U.  S., 

especially  in  the  Xorth.  But  in  Eu- 
rope they  are  common,  and  are  often 

troublesome  pests.  They  are  noctur- 
nal, hiding  in  the  daytime  among  leaves  and  in  all  kinds  of 

crevices,  and  coming  out  by  night.  They  feed  upon  the  co- 
rollas or  flowers,  fruit,  and  other  vegetable  substances. 

When  troublesome  they  may 

lie  trapped  with  hollow  ob- 
jects, into  which  they  can 

crawl  and  hide  during  the 
daytime.  The  name  of  the 
ty|iical  genus,  Forficuta. isthe 
Latin  word  for  scissors.  It 

was  suggested  by  the  curious 
form  of  the  cerei.  The  com- 

mon name,  earwig,  has  refer- 
ence to  a  widely  spread  fancy  that  these  insects  creep  into 

the  ears  of  sleeping  persons. 
9.  Order  Orthoptera  (from  Gr.  opBis,  straight  +  irTfp6v, 

wing). — The  members  of  this  order  have  four  wings ;  the 
first  pair  are  thickened,  and  overla])  when  p.t  rest :  the  sec- 

ond pair  are  thinner,  and  are  folded  in  plaits  like  a  fan. 
The  mouth-parts  are  formed  for  biting.  The  metamorpho- 

sis is  incomplete.  This  order  includes  the  cockroaches,  lo- 
custs or  grasshoppers,  katydids,  crickets,  walking-sticks, 

and  soothsayers  or  jiraying  mantes.  The  most  familiar  ex- 
am|)les  are  the  locusts,  commonly  called  grasshoppers  in  the 
U.  S.  (Fig.  27).     They  abound  everywhere,  and  occasionally 

Fig.  25.— An  earwig. 

Fig AViog  of  an  ear\\-ig. 

Fig.  27.— Tlie  eresteJ  locust. 

multii)lv  to  such  an  extent  as  to  cause  serious  injury  to  vege- 
tation. 'Scarcelv  lessaliundant  are  thecrickcts.  Theirchirp- 

ing  is  asexual  call  produced  by  the  males  by  rubbing  together 
the  wing-covers,  as  the  first  pair  of  wings  are  termed  in  these 
insects.     Upon  each  of  the  wing-covers  there  is  a  strong 
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Fig.  28.  —A  thrips.  great- 
ly enlarged. 

cross-vein  furnisliod  with  ridges  lilie  a  file,  and  on  the  inner 
edge  of  the  winjj-cover  tliere  is  a  hardened  portion,  the 
scraper.  In  chir|iing  the  cricket,  elevates  its  wing-covers, 
and  rubs  the  tile  of  one  against  the  S(.'i'aper  of  tlie  other.  In 
this  way  the  wing-cover  is  thrown  into  rapid  vibration  and 
tlie  cliirp  is  produced.  The  cry  of  the  katydid  is  produced 
in  a  simihir  manner. 

The  Orthoplera  as  a  whole  arc  injurious  to  vegetation ; 
but  the  soothsayers  or  praying  mantes  are  predaceous. 

10.  Order  P/i i/mpoda  (from  (rr.  ipvaav,  blow  up  -I-  irotis, 
7ro5((j,  foot). — This  order   includes  the   insects    commonly 

known  as  thri|is  (Fig.  28).  These 
are  insects  of  minute  size,  rarely  ex- 

ceeding one-eiglith  of  an  inch  in 
length,  and  usually  much  smaller. 
They  abound  in  various  flowers,  es- 

pecially these  of  the  daisy  and  clover, 
ttrdinarily  it  is  only  necessary  to  pull 
apart  one  of  these  flowers  to  find 
several  of  these  insects.  Their  most 
striking  character  and  the  one  which 
suggested  the  name  of  the  order  is 
the  form  of  the  tarsi.  These  are 

bladder-like  at  the  tip,  and  without 
claws.  The  two  pairs  of  wings  are 
similar  in  form.  Each  wing  is  long, 
narrow,  membranous,  not  folded,  with 

but  few  or  no  veins,  rarely  with  cross-veins,  fringed  with 
long  hairs,  and  laid  horizontally  along  the  back  when  at 
rest.  The  mouth-parts  are  probably  used  chiefly  for  suck- 

ing: they  are  intermediate  in  form  between  those  of  the 
sucking  and  those  of  the  biting  insects.  The  metamorpho- 

sis is  incomplete. 

11.  Order  Jlemipiera  (from  Gr.  ̂ ^i.  half  4-  ■n-TepSi',  wing). — 
The  winged  members  of  this  order  have  four  wings  ;  in  one 
suborder  the  first  pair  of  wings  are  thickened  at  the  base,  with 
thinner  extremities  which  overlap  on  the  back;  in  another 
sub-order  the  first  pair  of  wings  are  of  the  same  thickness 
throughout,  and  usually  slope  at  the  side  of  the  body.  The 
mouth-parts  are  formed  for  sucking.  The  metamorphosis 
is  incomplete. 

This  order  includes  three  well-marked  groups,  which  are 
ranked  as  sub-orders.  The  first  of  these,  the  Heferop- 
tcra,  includes  the  true  bugs.  In  this  sub-order  the  first  pair 

of  wings  are  thickened  at  the  base,  while  the 
tips,  which  overlap  each  other  on  the  back  of 
the  insect,  are  thin  and  transparent.  The 
most  familiar  examples  are  the  well-known 
stink-bugs  (Pig.  29).  Here  belong  also  the 
squash-bug,  the  chinch-bug,  and  nuuiy  other 
well-known  pests  of  the  agriculturists.  The 
second  sub-order,  the  Parasita,  includes  cer- 

tain parasites  of  num  and  other  mammals. 
Fig.  29.— A  bug.  commonly  known  as  lice.  They  are  wingless, 

and  difEer  from  other  Jlemiptera  in  having 
the  beak  fleshy  and  not  jointed.  Pig.  30  represents  a  com- 

mon species,  Ilcematopinus  eurysternns,  which  infests  the 
cow.  Three  species  infest  man :  the  head-louse,  Fedicalus 
capitis;  the  body-louse,  Pe- 
diculus  vegtimcnii:  and  the 

crab-louse,  PhDiirins  piihis. 
It  will  be  remembered  that 
the  true  lice  differ  from  the 

Fig.  30.— Louse  of  cow. Fig.  31.— Cicada  tibicen. 

bird-lice,  order  llaUopliaga,  in  having  sucking  mouth-parts. 
The  true  lice  live  on  the  skin  of  mammals  and  suck  their 
blood.  The  third  sub-order,  the  ILimop/eni.  includes  insects 
of  widely  diversified  forms,  which  agree,  however,  in  having 
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Fig.  32. — Corydalis  cof^nda. 

the  wings  when  present  of  the  same  thickness  throughout, 
and  usually  sloping  roof-like  at  the  sides  of  the  body  when 
at  rest.  This  sub-order  includes  the  cicadas,  the  aphids, 
the  scale-bugs,  and  many  other  common  forms.  The  largest 
representatives  that  are  natives  of  the  U.S.  are  the  cicadas 
(Fig.  31).  These  are  well  known  on  account  of  the  shrill 
cry  of  the  male:  and  one  species,  the  periodical  cicada  (im- 
l)roperly  termed  the  seventeen-year  locust),  attracts  much  at- 

tention on  account  of  the 
great  numbers  in  which 
it  appears.  Among  the 
more  important  enemies 
of  fruit-trees  are  the 

apliids  and  the  scale- 
bugs. 

12.  Order  Neuroptera 
(from  Ur.  vfvpov,  nerve 
+  irrepdi/,  wing).  —  The members  of  this  order 
have  four  wings;  these 
are  membranous  and  fur- 

nished witli  many  veins, 
and  usually  with  many 
cross-veins.  The  head  is 

not  prolonged  into  a 
beak.  The  mouth-parts 
are  formed  for  liiting. 
The  metamorphosis  is 
complete.  The  order 

Neuropfn-a  as  now  re- 
stricted is  represented  in 

the  U.  S.  by  only  two 
families.  To  one  of  these 

the  well  -  known  Ilell- 
grammite-fly,  Corydalis 
roi-nuta  (Pig.  32),  be- 

longs; the  other  includes 
the  aphis-lions  and  the 
ant-lions. 

13.  Order  3Iecoptera 
(from  Gr.  luij/cos,  length 
-I-  irrtpiv.  wing).  —  The 
members  of  this  order  have  four  wings;  these  are  mem- 

branous and  furnished  with  numerous  veins.  Tlie  head  is 

prolonged  into  a  beak,  at  tlie  end  of  which  biting  mouth- 
parts  are  situated.  The  metamorpliosis  is  complete.  The 
most  common  members  of  this  order  are  the  scorpion-flies, 
Panorpa  (Fig.  33),  so  called  on  account  of  the 
peculiar  form  of  the  caudal  part  of  the  abdo- 

men of  the  male,  which  at  first  sight  suggests 
the  corresponding  part  of  a  scorpion. 

14.  Order  Trichoptera  (from  fir.  ep(|.  rpixtir.  a 
hair-(-irTep((>',  wing). — This  order  includes  the 
caddice-flies,  which  are  moth-like  insects  in 
appearance.  They  have  four  wings,  which  are 
meinljranous,  furnished  with  numerous  veins, 

but  with  only  few  cross-veins,  and  more  or 
less  densely  clothed  wdth  hair.  These  insects 
are  most  likely  to  attract  attention  in  the 

larval  stage,  owing  to  the  curious  habit  the  larva"  have  of 
building  tube-like  cases  in  which  tliey  live.  Fig.  34  repre- 

sents a  common  species  in  its  case.  These  larvae  live  in 
water,  and  the  various  species  make  cases  of  different  forms. 

15.  Order  Lepidnpiera  (from  Gr.  \eiris.  -ISos.  a  scale  +  wrf- 
p6v.  wing). — This  order  includes  the  moths  and  the  butter- 

flies. These  insects  have  four  membranous  wings  which  are 

covered  with  overlapping  scales.  The  mouth-parts  are 
formed  for  sucking.  The  metamorphosis  is  complete.  Jloths 
and  butterflies  are  readily  distinguished  by  their  well-known 
form  and  by  the  clothing  of  scales  with  which  the  body 
and  wings  are 
covered.  These 

scales  are  modi- 
fied hairs,  and 

every  gradation 
in     form     from  Fig.  34.— Cattdice-worm  and  case. 
that  of  a  hair  to 

a  short  broad  scale  can  be  found  on  a  single  insect.  In  the 
more  primitive  moths  the  scales  are  scattered  irregularly 
over  the  wings ;  but  in  the  more  specialized  forms  the  scales 
are  arranged  with  great  regularity  in  overlapping  rows. 
The  larvaj  of  the  Lepidnpiera  are  caterpillars,  and  as  a  rule 
are  injurious  to  vegetation.  Among  the  more  important 
species  are  the  codlin-iuoth  (found  in  apples),  the  peach-tree 

Fig.  33.-Pa- 
iiorpa. 
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Vjorcr,  Iho  iiniiy-wi>rni,  (lie  i-iilibaf^c-vvor-iii,  the  cotton-wonn, 
and  llie  Imll-woi'iii.  A  few  caleri)illar.s  IVud  ii|i(iii  sculc- 
Im^^s,  and  must  tlii'ivl'ore  b(^  classed  anicmj;  bonelicial  iiisui'ls. 
liiit,  tlio  most,  inipoiianl  muniber  ol'  tliis  order  is  llic  silk- 

worm (I'^itt.  :i5).  'I'lie  hina-inolli  (Fifj.  H)  is  one  of  llie  most 
slrikinj;  in  appoaranee  of  Uie  mollis  native  in  the  U.  S. 

FlQ.  35. — The  silkworm  in  ail  its  stages. 

16.  Order  Dipleni  (from  Gr.  Si,  5i$.  twice  +  irTtpSv,  wing). — 
This  order  includes  the  flies,  which  differ  from  other  insects 
in  possessing  only  a  single  pair  of  wings.  The  second  pair 
of  wings  is  represented  by  a  pair  of  knobbed  threads,  termed 
haUeres.  The  month-parts  are  formed  for  sucking.  The 
metamorphosis  is  complete.  The  larva"  of  flies  are  maggots; 
they  are  usually  cylimlrical  in  form,  and  are  footless.  Jlost 
species  transform  within  the  dried  skin  of  the  larva' ;  a  few 
have  naked  pupa',  and  some  make  a  cocoon.  The  different 
species  vary  much  in  habits.  Some  ai-e  very  annoying  to 
man  :  as  the  inosc[uito  which  attacks  his  person  ;  the  flesh- 
flies  which  infest  his  food :  the  bot-flies  and  gad-flies  which 
torment  his  cattle;  and  the  gall-gnats  which  destroy  his 
crops.  Other  species  are  very  beneficial,  as  the  various 
species  that  are  parasitic  upon  other  insects,  as  well  as  many 
other  s)iecics  which  feed  upon  decaying  animal  and  vege- 

table matter,  thus  acting  as  scavengers.     Fig.  86  represents 
a  species  which  is  parasitic 
upon  the  army-worm.  In 
the  lower  part  of  the  figure 
is  rejjresented  the  fore  part 
of  an  army -worm  bearing 
eggs  of  the  fly  ;  the  larva  is 
shown  on  the  left,  the  pupa 
on  the  right,  and  the  adult 
in  the  middle. 

17.  Order  Siphtmaptera 
(from  Gr.  alcpwv,  tube  +  Stt- 
Tcpos,  wingless). — This  oi-der Fig  36  -iVemorcca  lencania:  a  includes  the  fleas,  and  the 

worm.""""''''^™^' famous  jigger  of  tropical America.  In  these  insects 

the  three  segments  of  the  thorax  are  distinct  and  nearly 
equal.  The  mesothorax  and  metathorax  bear  short  leaf-like 
appendages  in  the  place  of  wings.  The  mouth-parts  are 
formed  for  sucking.  The  metamorphosis  is  complete.  The 
larvae  are  worm-like  in  form,  Ijeing  long  and  slender.  They 
can  be  found  in  the  sleeping-places  of  eats  and  other  ani- 

mals. When  full  grown  they  s])in  a  silken  cocoon  within 

■which  the  pupa  state  is  passed.  The  liody  of  the  adult  is 
much  comju-essed,  admitting  of  free  movement  among  the 
hairs  of  the  host,  and  the  h^gs  are  fitted  for  leaping. 

18.  Order  Ci/lfoptera  (from  Gr.  KoXtis,  .sheath  -l-  ■imp6v, 
wing). — The  members  of  this  ordoi-  have  four  wings,  the 
first  pair  of  wliicli  are  termed  fli/trd,  and  are  much  thick- 

ened, meeting  in  a  straight  line  down  the'  liack  ;  the  second 
pair  arc!  membranous,  and  when  not  in  use  are  folded  be- 

neath the  elytra.  The  mouth-parts  are  formed  for  biting. 
The  metamorphosis  is  complete.  This  order  includes  only 
the  beetles,  whic^h  can  be  distinguished  from  all  other  in- 

sects, except  the  earwigs,  by  the  peculiar  form  of  the  fore 
wing.s  or  elytra;  they  differ  from  the  earwigs  in  lacking  the 
caudal  forceps  eharacleristic  of  tliose  insects.  The  larva?  of 
beetles  are  commonly  called  grubs.  They  are  usually  fur- 

nished with  six  thoracic  legs,  and  often  with  a  single  pro- 
leg  at  the  caudal  end  of  the  body.  Tlie  i)upa'  have  the 

partially  developed  legs  and  wings  folde4l  upon 
the  breast,  but  in  distinct  sheaths.  These  in- 

sects usually  transform  in  rude  cocoons  made 
of  earth  oi'  bits  of  W(jod  fastened  together  by 
a  viscid  substance  excreted  by  the  larva.  Hoth 
beetles  and  their  larva'  vary  greatly  in  habits. 
Many  species  are  predaceous,  and  are  thus  ben- 

eficial to  num  by  destroying  insect  pests;  but 
others  feed  ujjon  vegetable  matter,  and  are  thus 
noxious.  Among  the  important  pests  are  many 
species  of  borers  infesting  trees.  Other  sijccies 
feed  upon  the  foliage  of  plants,  as  the  Colorado 
beetle.  Fig.  iiT  will  serve  to  illustrate  the  form 
of  the  members  of  this  order. 

19.  Order  Hymenopttra  (from  Gr.  J^^c,  mem- 
brane +  irr(p6v,  wing). — The  members  of  this 

order  have  four  wings;  these  are  membranous, 
and  furnished  with  comparatively  few  or  with 
no  transverse  veins.  The  second  jjair  of  wings 
is  smaller  than  the  fir.st.  The  mouth-parts  are 
formed  both  for  sucking  and  biting.  The  ab- 
d(jmen  of  the  female  is  usually  furnished  with 
a  sting,  piercer,  or  saw.  The  metamorphosis 
is  complete.  The  members  of  this  order  are 
well  known  to  every  observer.  They  are  among 
the  first  of  insects  to  attract  attention,  aliound- 
ing  wherever  flowers  bloom  ;  and  the  habits  of 
certain  forms,  as  the  ants,  bees,  and  wa.si)S,  have 

excited  wcjuder  and  admiration  from  the  earliest  time.  Fig. 
1  represents  a  member  of  this  order. 

The  larva;  of  Ilymenoptera  are  usually  footless,  maggot- 
like creatures,  incapable  of  any  extended  motion,  and  en- 

tirely dejjendent  on  the  provision  made  for  them  by  the 
adult  insects.  Biit  in  the  two  lower  families,  the  saw-flies 
and  the  horn-tails,  the  larvip  are  furnished  with  legs,  and 
frequently  have  a  striking  resemblance  to  caterpillars  both 
in  form  and  habits.  As  a  rule,  the  lar\-3e  of  saw-flies  (Ten- 
thred in  id(e)  feed  upon  the  foliage  of  plants,  and  the  larvye 
of  the  horn-tails  {Siricido')  bore  in  the  more  solid  parts. 
The  gall-flies  (Cijnipidw)  also  feed  upon  vegetable  matter ; 
but  their  method  of  attack  is  peculiar.  The  gall-fly  lays 
her  egg  within  the  tissue  of  the  plant :  when  the  egg  hatches 
the  young  larva  begins  to  feed  upon  the  plant,  and  immedi- 

ately there  takes  place  an  abnormal  gi-owth  of  the  plant about  the  larva.  The  larva  is  thus  inclosed  in  what  is 
known  as  a  gall.  Galls  are  familiar  objects,  especially 

upon  oaks. 

Fig.  3".— Colorado  potato-lieetle  :  a.  eggs  ;  6,  6,  h.  larvae  ;  c.  pupa  : 
d,  rf,  beetle  from  side  and  haclj.  Colors,  o,  orange  ;  6,  Venetian 
red  ;  c,  pale  orange  ;  d,  black  and  yellow. 

Several  families  of  this  order  are  parasites.  The  eggs  are 
laid  either  in  or  upon  the  bodies  of  other  insects ;  and  the 
larva;  oljtain  their  growth  within  the  body  of  the  host. 
These  jiarasitic  Ilymenoptera  play  an  important  part  in 
preventing  the  undue  increase  of  insects  injurious  to  vege- tation. 

In  the  higher  families  of  the  order  is  found  the  most  re- 
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markable  development  of  instinctive  powers  known.  Jlanv 
volumes  have  Ijeen  written  on  the  habits  of  the  bees,  wasps, 
ants,  and  digger-wasps.  Among  the  tjees.  wasps,  and  ants, 
we  find  social  insects.  Here  each  species  consists  of  three 
castes — males,  females,  and  workers.  The  workers  are  fe- 

males in  which  the  reproductive  organs  are  usnally  imper- 
fectly developed,  although  occasionally  they  are  fertile. 

BrBLiOGRAPHT. — The  literature  of  entomology  is  very  ex- 
tensive. Insects  are  discussed  not  only  in  the  books  and 

journals  treating  of  general  zoology,  but  there  is  also  an 
immense  numlier  of  sf>eciaJ  entomological  works.  As  an 
illustration  it  can  be  stated  that  there  are  being  published 
regularly  at  least  thirty  important  journals  devoted  exclu- 

sively to  this  subject,  and  this  number  does  not  include  the 
minor  journals  and  those  merely  of  local  interest.  The 
more  important  are  the  following :  The  Transactions  of  the 
Americ/in  Entomological  Society  (Philadelphia)  :  Insect 
Life  (Washington);  EntomoJogical  Seirs  (Philadelphia): 
Psyche  (Cambridge.  Mass.):  Canadian  EniomoJogisf  (L/on- 
don.  Ontario) :  Transactions  of  the  Entomological  Society 
of  London  (Liondon,  England);  TTte  Entomologist  (Eon- 

don):  Entomologisis'  Jlonthly  Magazine  (London);  An- 
nates de  la  Societi  Enlomologigiie  (Paris) ;  Bulhtin  di'In- 

sectologie  Agricole  (Paris):  Berliner  Entomologische.  Zeit- 
ichrift  (Serlm) :  Deutsche  EntomologiscJie  Zeitschrift  (Ber- 

lin): Wiener  Entomologische  Zeilung  (Vienna):  Entomolo- 
gische Zeifung  (Stettin) :  Mittheilungen  dec  Entomolo- 

gischen  (iesellschaft  (Schaffhau.sen) ;  Tijdschrift  i-oor  En- 
iomologie  (The  Hague) ;  Eniomologisk  Tidskrift  (Stock- 
holm). 

The  following  are  important  works  of  reference :  Ha,gen. 
Bihliotheca  Eniomologica.  which  gives  the  titles  of  all 
works  on  entomology  published  before  1862 :  Taschenberg, 
Bibhotheca  Zoologica  II..  which  includes  a  catalogue  of 
zoological  papers  published  in  periodicals  during  the  years 
1861— SO:  Bericht  aber  die  wissenschaftlichen  Leistungen 
im  Gehiett  der  Entomologie.  an  annual  record  of  the  prog- 

ress of  entomology,  now  forming  one  part  of  the  Deutsche 
Entomologische  Zeitschrift.  The  entomological  f>ortions  of 
the  Zoological  Becord  aad  of  the  Zoologischer  Jahresbericht 
should  also  be  consulted.  Bulletin  Xo.  19  of  the  division 

of  entomology  of  the  U.  S.  Department  of  Agriculture  con- 
sists of  a  classified  list  of  the  puhilished  synopses,  catalogues, 

and  lists  of  Xorth  American  insects. 

The  principal  general  text-books  treating  of  American 
insects  are  those  of  Packard  and  Comstock.  Insects  In- 

jurious to  Vegetation,  by  Harris,  has  done  more  than  any 
other  American  book  to  stimulate  a  love  for  entomology. 
and  although  it  is  limited  in  its  scope,  as  indicated  by  its 
title,  it  should  be  one  of  the  first  books  in  any  entomological 
library.  Introduction  to  Entomology,  by  Kirby  and  .Spence. 
is  the  best  popular  work  on  the  habits  of  insects.  This  is 
also  a  very  old  book  and  is  out  of  print,  but  it  can  be  found 
in  almost  any  jiubUc  library.  -Joax  Hexbt  Comstock. 

Entomoph'asa  [from  Gr.  hnofia  (sc.  fyo).  insects  +  ̂ xryiiv. 
eat] :  a  term  applied  by  different  zoologists  to  groups  of  very 
diverse  insect-eatin»  animals.  The  name  was  given  by 
Owen  in  1839  to  a  division  of  Marsupialia  containing  the 
bandicoots  and  opossums,  by  Huxley  to  a  group  of  the 
Edentata,  comprising  the  ant-eaters,  pangolins,  and  aard- 
rarks,  and  by  Woodward  to  a  division  of  Hymenoptera.  in- 

cluding insectivorous  or  parasitic  forms  such  as  the  ichneu- 
mons. Chalcididce.  and  others.  It  is  also  used  for  the  small 

insectivorous  bats  or  JIIicrochf:iroptera.  as  distinguished 
from  the  large  fmit-eating  bats,  the  Megacheiropfera  or 
Frugirora.  F.  A.  Lucas. 

Entomos'trara  [from  Gr.  IWo^uk.  cut  in  pieces  -)-  oarpeucov. 
shell] :  the  lowest  sub-class  of  Crustacea.  The  body  consists 
of  a  variable  number  of  segments,  those  of  the  hinder  por- 

tion being  frequently  without  appendages.  There  is  always. 
at  least  in  the  young,  a  single  median  eye.  and  frequentlv 
paired  eyes  are  present.  Frequently  there  is  developed  a 
dorsal  shield  which  may  become  folded  into  a  bivalve  shelL 
The  number  of  appendages  varies  from  eight  to  over  sixty 
pairs.  All  pass  through  a  metamorphosis,  a  nauplius  larva 
(see  Cecstacea)  escaping  from  the  egg.  and  this  usually 
transforms  into  a  cyclops-Uke  or  a  eypris-like  form.  Most 
of  the  species  are  small,  and  many  became  extremely  modi- 

fied by  parasitism.  (See  DEGEXEkAXios.)  All  are  aquatic. 
Mid  as  they  are  enormously  abundant  they  form  a  verv  im- 

portant element  in  the  food  of  fishes.  They  are  divided 

into  five  orders.  PnrLixipoDA,  Cladoceba.  Ost'bacoda.  Cope- 
PODA.  and  CtBBiPEDiA  (qq.  v.).  3.  S.  Kikgslet. 

Entozo'a  ffrom  Gr.  en-iJi.  within  ~  (^.  animal]  :  a  name 
formerly  used  for  various  parasitic  animals  usually  grouped 
together  as  worms,  but  which  have  no  other  bond  of  union 
than  the  fact  that  they  live  within  the  bodies  of  other  ani- 

mals. The  imix<rtant  ones  l>elong  to  the  Vermes  (true 
worms),  the  lowest  form  of  articulate  animals.  They  are 
divided  into  (1)  cestoid  worms,  or  tapeworms,  which  are 
all  more  or  less  jointed,  of  a  ribton-like  form,  eac-h  joint  of 
hermaphrodite  conformation,  and  dwelling  in  the  intestines. 
The  embryonic  worms  penetrate  the  tissues,  become  sur- 

rounded by  a  cyst,  and  are  known  as  "cvstic"'  worms. They  have  no  alimentary  canaL  (2)  The  fluk^  or  trematode 
worms,  of  flat,  oval  form,  smooth,  soft,  and  not  jointed. 
They  have  an  hermaphrodite  development,  the  sexual  or- 

gans pervading  a  great  part  of  the  brxly  of  the  adult.  They 
afford  many  wonderful  examples  of  the  so-calle<l  alternate 
generation  and  of  panhenogenesis  in  some  of  the  genera- 

tions. The  disease  called  rot  in  sheep  is  caused  Vty  their 
presence  in  the  biliary  passages.  In  man  they  cause  the 
haematuria  prevailing  at  the  Cape  of  Good  Hope  and  an  en- 

demic diarrh»a  of  Egypt.  They  inhabit  the  liver,  kidneys, 
lungs,  etc.  Among  the  genera  are  Distoma.  Bilharzia.  and 
many  others.  When  perfect  they  have  an  alimentary  canal 
without  vent.  (3)  The  nematodes  or  round  worms,  having 
long.  eyUndroid  forms,  and  in  the  more  perfect  forms  an 
intestinal  canal  with  mouth  and  vent,  and  distinct  sexes. 
This  class  includes  pinworms,  A«cari<?e>i,  the  Trichina,  ih^ 
Guinea  worm,  and  many  others.  Besides  the  Vermes  there 
are  innumerable  lower  forms  infesting  the  alimentary  tract. 
Of  these,  the  Amaha  coli.  a  form  supposed  to  produce  dysen- 

tery and  certain  other  protozoa,  the  Coccidia.  have  been 
studied  with  great  interest.  See  Cestoid  Worms.  Xematel- 
MIA,  Xematoidea,  Tbematoda,  Tbichixa.  and  Pakasites. 

Revised  by  Williaii  Pepper. 

Entrecast^anx.  Joseph  Axtoint:  Bbu>t.  d".  daaut'r  kaas  - 
to  :  navigator;  b.  at  Aix.  France.  1739:  commanded  a  frig- 

ate in  1778.  and  distinguished  himself  by  his  successful  pro- 
tection of  some  merchant  vessels  against  pirates;  in  1785  he 

was  placed  in  command  of  the  HiSl  India  fleet,  and  was 
afterward  sent  in  search  of  La  Perouse.  Though  he  failed 
in  the  object  of  this  search,  he  made  important  discoveries. 
D.  at  sta  near  Java.  Jtily  20, 1793.  His  name  is  perpetuated 

in  the  d'Extrecasteacx  Archipelago  (g.  v.).  in  d'Entre- casteaux  Point  on  the  soutLwestem  coast  of  Western  Aus- 

tralia, and  in  d'Entreeasteaux  Channel  between  Tasmania and  Bruni  island. 

Entre  Donro  e  Minho:  See  Mdcho. 

Entre  Bios :  a  province  of  Argentina :  occupying  the 
southern  portion  of  the  peninsula  between  the  rivers  Para- 

na and  Uruguav;  bounded  X.  bv  Corrientes.  E.  bv  Uruguav, 

S.  by  Buenos  Ayres.  and  W.  by'Santa  Fe.  Area!  45.000  sq. mUes.  The  river  Gualegnay  flows  southward  through  near- 
ly the  whole  length  of  the  province,  and  its  watershed  is 

divided  from  those  of  the  Uruguay  and  Parana  by  two 
ranges  of  low  hiUs  (called  cuchillas)  which  unite  toward 
the  north.  In  the  southern  part  there  are  extensive  low 
swampy  tracts  near  the  Parana  and  Uruguay.  The  whole 
c-ountry  is  well  watered  and  fertile,  forming  one  of  the  finest 
districts  of  the  republic.  Most  of  the  land  is  open,  but 
there  are  extensive  forests  in  the  north.  The  principal  in- 

dustry is  grazing,  immense  herds  of  cattle  and  horses  and 
flocks  of  sheep  being  raised  on  the  great  estancias ;  in  con- 

nection with  these  are  large  meat-drying  establishments, 
tanneries,  etc.  Wheat,  maize,  barley,  flax,  and  tobacco  are 
grown.  The  only  mineral  product  of  importance  is  lime. 
The  Central  Entreriano  Railroad  runs  across  the  province 
from  Parana  to  Concepeion.  Entre  Rios  formerly  included 
all  the  resion  between  the  Parana  and  Uruguay ;  Corrientes 

was  separated  in  1814.  The  progress  of  the  province  dur- 
ing the  nineteenth  century  has  been  phenomenal.  Pop. 

(1895)  290.994.  The  principal  cities  are  Parana,  the  capital, 
with  34.100  inhabitants;  and  Gnaleguaychii.  Giialeguay, 

Concordia,  and  Concepeion  del  Uruguav.  each  with  more 
than  10.000.  Herbert  H.  Smith. 

Entry :  the  act  of  entering.  In  criminal  law.  in  addition 
to  breaking,  entrv  is  necessary  to  constitute  the  crime  of 
burglarv.  but  this  need  not  be  with  the  whole  body.  If  any 

part  of  the  person  or  of  an  instrument  be  introduced  within 
the  building  with  intent  to  commit  a  felony,  it  is  sufficient ; 
but  if  only  the  instrument  intended  to  be  used  in  the  break- 

ing enters,  it  is  not  enough  to  constitute  the  offense.    See 
BUBGLABT. 

In  the  law  of  real  estate,  entry  is  the  taking  actual  pos- 
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s(5s.si(jti  of  lanil.  By  the  coiiiinon  law  a  person  had  a  right, 
wlien  deprived  of  tfio  possession  of  liis  land  by  a  person 
whose  original  enti'y  wiis  nnlawfiil,  to  regain  his  htgal  j)os- 
session  by  a  lorinal  and  peaeeable  aet  of  entering  ujion  it 
with  the  deehiration  tliat  he  thereby  takes  possession. 

Wlien  the  disseizor's  original  entry  was  lawful  the  owner was  drivi^n  to  an  aetion.  Tlie  common-law  action  of  writ 
0/ <'«/(7/ is  now  disused.  Any  going  upon  the  land  of  an- 

other is  often  termed  an  entry,  and  unless  done  with  the 
jiernussion  of  tlie  owner  is  in  most  instances  unlawful  and 
a  trespass.  Revised  by  I*\  Stubues  Alliin. 

Eiivironnieiii:  in  zoology  and  botaiiy,  the  sum  of  the 
conditions  or  surroundings  of  an  animal  or  i)lant.  Climate, 
the  physical  features  of  a  country,  absence  or  presence  of 
enemies,  and  ease  or  difficulty  of  procuring  food  are  among 
the  more  important  factors  of  environment.  P.  A.  L. 

Envoy  [enrol/  is  from  0.  Fr.  envoye  (Mod.  Pr.  erujnt),  deriv. 
of  cnvoiier  (Mod.  Fr.  envoyer).  send :  Ital.  inviari', :  Span. 
ini'iar  <  Lat.  in  +  via,  wjiyj :  a  messenger :  in  political  mat- 

ters a  person  deputed  by  a  ruler  or  government  for  transact- 
ing business  with  a  foreign  ruler  or  government.  In  diplo- 

raacy  the  term  envoy  extraordinary  and  minister  plenipo- 
tentiary is  applied  to  a  diplomatic  agent  of  rank  next  below 

an  amb.assa<lor.  See  Ambassador,  Diplomatic  Agents,  and 
International  Law. 

Enziua,  Juan  del:  See  Encina. 

Enzio.  or  Enzo:  soldier;  n.atural  son  of  the  Emperor 
Frederick  II.  of  Germany;  b.  1235;  fought  at  his  fathers 
side  in  the  battle  of  Cortenuova  at  the  age  of  thirteen :  in 
the  following  year  married  Adelasia,  the  widow  of  Waldo 
Viseonti  and  heiress  of  Sardinia  and  Corsica,  and  received 
the  title  of  Iving  of  Sardinia.  In  1339  he  was  made  viear 
imperial,  with  the  task  of  suljduing  the  Guelph  cities  of 
Northern  Italy,  and  in  spite  of  his  youth  became  the  ablest 
of  Ghilxdline  leailers.  The  cities  of  Urabria  were  reduced 
to  obedience,  and  the  best  military  talent  of  his  enemies 
was  enlisted  against  him  in  vain.  Toward  the  end  of  the 
year  he  was  excommunicated  by  the  pope.  Taking  com- 

mand of  the  allied  imperial  and  Pisau  fleets,  he  defeated 
the  Genoese  in  1341  near  the  island  of  Meloria,  sank  three  and 
captured  nineteen  of  their  vessels,  and  took  4,000  prisoners, 
including  many  prelates  of  high  rank  who  were  journey- 

ing to  the  Roman  council.  His  next  service  to  the  emperor 
was  his  victory  conjointly  with  his  brother  over  the  Tartars 
on  the  river  Del]ilios.  In  1347  he  was  again  active  in 
Northern  Italy  against  the  Guelphs,  whose  revolt,  however, 
could  not  be  suppressed,  and  though  he  captured  Arola, 
where  his  murder  of  prisoners  left  a  stain  on  his  reputation, 
all  but  Modena  and  Reggio  were  lost  to  the  emperor. 
Gathering  his  forces  for  a  final  effort,  he  met  the  Bolo- 
gnese  in  battle  on  the  banks  of  the  Fossalta,  but  was  de- 

feated and  taken  prisoner.  So  great  was  the  fear  felt  for 
him  by  his  captors  that  the  senate  and  people  of  Bologna 
decreed  his  perpetual  confinement.  Neither  the  offer  of 
ransom  nor  the  threats  of  punishment  made  by  the  em- 

peror could  procure  the  release  of  Enzio,  who,  however,  was 
treated  with  honor,  and  experienced  no  hardship  save  the 
loss  of  his  liberty.  His  captivity  lasted  twenty-three  vears. 

D.  Mar.  14  or  15,  1373.  "  F.  M.  CoiIby. 
E'oceiie  Period  [eocene  is  from  Gr.  tkSs,  dawn  -1-  Kati>6s. 

new] :  the  division  of  geologic  time  following  the  Cretace- 
ous period  and  preceding  the  Neocene :  the  earlier  part  of 

the  Cenozoio  (q.  r.)  or  Tertiary  era.  Eocene  life  is  distin- 
guished from  Cretaceous  by  tlie  disappearance  or  subordina- 

tion of  archaic  and  the  substitution  of  modern  tyfies. 
Among  vertebrates  domination  passed  from  the  reptiles 
to  the  mammals.  The  Ammonites  and  their  aberrant  con- 

geners, as  well  as  the  Rudistes  and  Inoeerami,  became  ex- 
tinct, and  were  replaced  by  representatives  of  such  familiar 

genera  as  Ceritheum,  Conus,  Fusus,  Volula,  and  Cardium. 
Arborescent  ferns  and  cycads  gradually  disappeared,  leav- 

ing the  aspect  of  the  forest  essentially  modern. 
In  the  U.  S.  Eocene  rocks  occupy  a  broad  belt  pai'allel 

but  not  adjacent  to  the  Gulf  and  Atlantic  coasts,  from 
Texas  to  North  Carolina.  In  the  Mississippi  valley  an  ex- 

tension of  the  belt  reaches  northward  to  the  mouth  of  the 
Ohio,  and  there  is  another  in  Florida.  A  narrower  belt 
crosses  New  Jersey,  Delaware,  Maryland,  and  Virginia.  A 

few  smaller  areas  are  known' in  California,  Oregon,  and \Vashingl,on,  and  extensive  lacustrine  beds  of  the  same  age 
occur  in  Wyoming,  Utah,  Colorado,  and  New  Mexico.  The 
strata  include  marls  of   agricultural  value  in  the  eastern 

district,  phosphates  in  Florida,  and  coal  in  the  interior. 
See  (iEoLOGY.  O.  K.  G. 

Eolii))'|>ii8  [from  Gr.  i)ilis.  <lawn  +'hwos.  horse]:  an  ex- 
tinct genus  of  the  horse  family  occurring  in  the  Lower  Eo- 
cene deposits  of  the  West,  and  allied  to  Omiiippus  (.see 

Horse,  Fossil),  but  of  a  less  specialized  form,  and  appar- 
ently in  the  direct  ancestral  line.  The  feet  ha<i  four  toes  in 

front  and  three  behind,  with  a  rudiment  of  the  outer  or  fifth 
metatarsal,  and  may  have  had  a  rudiment,  of  the  tii-st  toe  in 
the  fore  foot.  This  genus  is  represented  by  species  from 
the  lowest  Eocene  beds  of  New  Mexico  and  Wyoming. 

Eoliiin  Harp:  See  ̂ 'Eolian  Harp. 
Eon  (or  Eiiilo)  de  Stella:  a  fanatic  of  the  twelfth  cen- 

tury ;  an  ignorant  (,-uid  perhaps  insane)  iKjbleman  of  Bre- 
tagne,  who,  having  heard,  during  the  act  of  exorcism,  the 

words  "througli  llirn  "  (per  Jyiim,  etc.,  in  Latin)  "who  will 
come  to  judge  the  quick  and  dead,"  concluded,  from  the  re- 
semlilance  between  his  own  name  J'Jon  and  the  Latin  Eum, 
that  he  was  the  one  aiipointed  as  the  final  judge  of  man- 

kind. He  taught  a  reformed  doctrine,  and  gained  many 
disciples.  He  was  (-aptured  in  1148,  and  many  of  his  fol- 

lowers (called  Eonians)  were  burned,  but  Eon  himself  was 
pronounced  insane,  and  seems  to  have  been  sjiared. 

E'os  [a  personification  of  Ion.  Gr.  i\<lis.  Attic  Gr.  tar, 
dawn;  cf.  Lat.  (turn  ra,  Sanskr.  «.s7(a'.s-] :  in  the  Greek 
mythology,  a  daughter  of  Hyperion,  a  sister  of  Helios  (the 

sun),  and  the  wife  of  'J'ithonus.     See  Aurora. 
Eosin  ;  See  Phtualic  Acid. 

Eotviis.  or  Eoetvoes,  a'fit-vosh,  Joseph,  Preiherr  von : Hungarian  author  and  statesman  ;  b.  in  Buda,  Sept.  Vi,  1813 ; 
educated  at  the  University  of  Pesth.  About  the  age  of 
twenty  he  produced  Bogzii,  a  tragedv,  and  two  successful 

comedies  entitled  Kritikuxok  and  "Hazasiilok.  He  also 
gained  distinction  as  a  political  writer  and  orator  of  the 
poinilar  party.  Among  his  works  are  a  political  novel  en- 

titled Falusi  jegyzo  (The  Village  Notai-y;  1814  16).  which 
was  translate(l  into  English,  and  another  on  Der  Einfluss 
der  herrschenden  Ideen  des  19.  Jahrhtmderts  auf  den  Siaat 
(Vienna  and  Leipzig.  1851-54).  He  was  minister  of  public 
instruction  in  1848,  but  he  resigned  the  same  year.  In 
1865  he  began  to  edit  a  political  paper.  In  1867,  after  the 
reconciliation  between  the  Magyars  and  the  Emperor  of 
Austria  had  been  effected,  he  was  again  appointed  Minister 
of  Public  Instruction,  which  pdace  he  retained  until  his 
death.     D.  in  Pesth,  Feb.  3,  1871. 

Eozoon  [from  Gr.  tjios.  dawn  +  Cifov,  living  being]  :  a  pe- 
culiar mineral  structure  supposed  to  represent  an  organism, 

first  discovered  in  the  pre-Cambrian  or  Archean  limestones 
of  Canada  (see  Archean  Era),  composed  of  concentric  lay- 

ers of  dark-green  serpentine  with  interetices  filled  with  cal- 
cite  or  dolomite,  or  with  irregular  canals  of  those  minerals 

running  through  it.  The  name  w'as  applied  to  these  objects 
by  Sir  William  Dawson,  who  interpreted  them  to  be  the  fos- 

sil remains  of  foraniinifer-like  oi-ganisms.  giving  the  name 
Eozoon  canadenfie  to  those  first  described.  On  account  of 
the  great  antiquity  of  the  formations  (Laurentian)  from 
which  they  came,  and  the  uncertainty  as  to  the  relationship 
of  the  structure  to  any  known  organism,  much  doubt  has 

been  cast  upon  the  correctness  of  Dawson's  interpretation. 
If  organic,  it  represents  the  most  ancient  known  organ- 

ism. While  some  pala?ontologists  and  geologists  believe  it 
to  be  organic,  many  others,  and  particularly  those  experts 
in  the  knowledge  of  mineralogy  and  petrogra[)hy,  consider 
eozoon  to  be  purely  inorganic  in  origin.     H.  S.  Williams. 

E'pact  [from  Gr.  tVoKTiij,  deriv.  of  iTriyeiv.  intercalate; 
itrl.  upon,  to  +  iryiiy,  bring] :  the  excess  of  the  mean  solar 
month  (the  twelfth  part  of  a  tropical  year)  over  the  mean 
lunar  syn0die.1l  month,  or  mean  lunation — that  is,  inasmuch 
as  the  mean  lunation  is  less  than  the  mean  solar  month,  the 

epact  is  properly  the  amount  to  be  added  to  the  former  to 
bring  it  up,  or  make  it  equal,  to  the  latter.  Practically,  in 
the  Church  calendar,  however,  the  epact  is  the  number  of 
days  wliich  intervene  between  the  end  of  the  ecclesiastical 
year  in  December  and  the  first  day  of  January  succeeding ; 
or,  as  it  is  commonly  expressed,  the  epact  is  the  age  of  the 
moon,  estimated  in  entire  days,  at  the  beginning  of  the  civil 
year.  According  to  the  definition  given  first  above,  it  is 
manifest  that  the  epact  must  mcrease  from  month  to  month, 
but  for  the  purposes  of  the  ecclesiastical  calendar  this 
monthly  increase  is  not  considered,  the  entire  increase  for 
each  year  being  supposed  to  take  place  at  the  end  of  the 
ve;ir.     This  calendar  is  extremely  artificial,  the  calendar 
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moon  being  ii  sort  of  lirtioii  of  wliich  the  periods  only  ap- 
proximately correspond  with  those  of  the  moon  in  the 

heavens ;  so  that  the  calendar  months  and  the  true  or  moan 

astronomical  lunar  months  rarely  begin  or  end  exactly  to- 
gether. In  the  reckoning  of  the  epact  the  following  arbi- 

trary assumptions  are  made  :  1.  The  mean  synodical  month 

is  2tH  days  long  (it  is,  in  fact.  44  minutes  2'84  seconds  longer). 
2.  The  lunar  year  consists  of  13  lunar  months,  or  :i.54  days. 
3.  The  solar  year  is  always  365  days  (it  is  really  u  hours  48 
minutes  46-05444  seconds  longer).  4.  The  calendar  months 
are  alternately  30  days  and  39  days  long.  Thus  the  first 
day  of  the  second  ecclesiastical  month  is  .Jan.  31  ;  the  first 
day  of  the  third  ecclesiastical  month  is  Mar.  1  ;  of  the 

fourth,  Mai-.  31  ;  of  the  fifth,  Apr.  39,  and  so  on.  Tluis 
the  last  day  of  the  lunar  year  is  Dec.  30 ;  so  that  if  new 
moon  occurs  at  the  beginning  of  the  civil  year  exactly,  the 
epact  at  the  beginning  of  the  next  civil  year  is  11.  In  an- 

other year  this  epact  will  be  doubled  and  become  33 ;  and 
at  the  end  of  a  third  it  will  be  33  days,  or  more  than  a 
month ;  so  that  on  .Jan.  1  the;  moon  will  be  somewhat  ad- 

vanced in  a  second  lunation.  The  completed  lunation  is 
counted  30  days,  and  the  epact  is  thus  reduced  to  three  days 
at  the  beginning  of  the  fourth  year.  The  month  thus 
passed  over,  or  dropped,  is  called  an  embolisinic  month.  As 
the  epacts  accumulate,  six  such  embolisraic  months  of  30 
days  each  are  dropped ;  and  finally  we  reach  a  point  where 
the  epact  is  39,  which  we  consider  to  be  a  complete  embolis- 

raic month  also,  and  drop  it ;  so  that  the  nest  following 
year  begins  with  the  epact  0,  like  the  first.  This  occurs  at 
the  end  of  the  nineteenth  year,  so  that  in  every  cycle  of 
nineteen  years  tlie  epacts  recur  in  the  same  order. 

All  the  foregoing  assumptions  are  separately  inexact,  but 
in  combination  their  inaccuracies  nearly  balance  each  other  ; 
and  accordingly  it  happens  that,  at  the  end  of  the  nineteen- 
year  cycle,  the  calendar  moon,  the  true  moon,  and  the  sun 
occupy  almost  exactly  the  same  relative  places  as  at  the  be- 

ginning. That  is,  supposing  the  sun  and  the  true  moon  to 
leave  some  determinate  point — say  the  equinox — together 
at  the  beginning  of  the  cycle,  then  at  the  end  of  the  nine- 

teenth year  or  the  beginning  of  the  twentieth  the  sun  will 
be  truly  in  the  equinox  again,  and  the  moon  very  nearly  so, 
but  not  quite,  being  behind  by  about  two  hours  and  four  and 
a  half  minutes.  In  something  less  than  twelve  cycles  (about 
330  years),  therefore,  the  true  moon  will  have  lost  a  day  on 
her  epact.  If  the  calendar  moon  lost  nothing,  its  epact 
would  consequently  be  too  great.  But  the  calendar  moon 
loses  more  than  the  true  moon,  as  will  appear  from  the  fol- 

lowing comparison,  made  for  a  period  of  four  cycles,  or  76 
true  astronomical  (tropical)  years  and  940  lunations  : 

940  calendar  lunations,  of  39J  days  each,  give    '27,7.30  days. 
•a  embolisinic  months  too  long,  and  4  too  short,  add           10    " 
19  intercalary  days,  ignored  in  the  lunar  calendar           19    " 

Total  days  m    4  calendar  cycles    27,759.000 
"  "    940  true  lunations    27,7.W.7.=i.3 

"76  true  years    27,758.407 
It  thus  appears  that  the  calendar  jnoon  falls  behind  the 

true  moon  0-247  of  a  day,  or  nearly  6  hours,  in  76  years  ; 
and  its  epact  not  only  absolutely  diminishes,  but  diminishes 
relatively  to  that  of  the  true  moon  also.  The  effect  of  this 
is  to  cause  the  successive  calendar  new  moons  to  occur  too 
late  by  an  amount  slowly  but  constantly  increasing  ;  the  in- 

crease amounting  to  one  entire  day  in  something  more  than 
4  times  76,  or  304  years — more  exactly  308  years.  No  ac- 

count of  this  circumstance  was  taken,  however,  for  nearly 
sixteen  centuries  after  the  commencement  of  our  era.  At 
the  tinie  of  the  reformation  of  the  calendar  by  Pope  Gregory 

XIIL,  in  1582,  the  epact  had  become  too  small  by  nearlyfiv'e days.     See  CALENnAR. 

The  use  of  the  epact  of  the  year  in  the  calendar  of  Pope 
Gregory  was  to  lead  to  the  determination  of  paschal  full 
moon,  and  so,  by  con.sequencc,  of  Easter.  (See  Easter.) 
The  epact  being  the  age  of  the  moon  in  entire  days  at  the 
beginning  of  the  (lunar)  month,  the  place  of  new  moon  in 
March  would  be  found  by  counting  backward  from  Mar. 

30  (which  we  have  seen  to  be  thc'last  day  of  the  third lunar  month),  including  this  .30th  day  itself  in  the  count, 
a  number  of  days  equal  to  the  epact.  The  date  in  ̂ March 
thus  found  is  the  first  day  of  the  moon,  and  thirteen  days 
more  added  brings  ns  to  the  fourteenth  -.  the  day  of  March 
thus  found  will  be  the  date  of  paschal  full  moon,  unless  it 
liappens  to  be  less  than  the  2lst.  In  this  latter  case  we 
must  go  to  the  month  of  April,  and  count  backward  from 
the  end  of  the  fourth  lunar  month,  which  is  Apr.  29.  To 
facilitate  this  counting  backward,  or  to  make  actual  count- 

ing unnecessary,  flavins  introduced  a  row  of  numeral  let- 
ters into  the  calendar  page  op])<)site  the  days  of  the  month, 

in  reversed  order,  I.  being  o])iiosite  JIar.  30,  and  XXX.,  or 
0,  .standing  ojiiOTsite  Mar.  I.  This  is  extended  through  all 
the  montlis  in  the  year,  as  in  the  following  illustration, 
wliich  presents  the  months  of  March  and  April  only: 

Day  of moDth. MARCH. 

Epuct. 

Letter. Day  of month. APRIL. 

Epact. 

Lei  tor. 

1 0,  or  XXX. D 1 
XXIX. 

G 
2 XXIX. E 2 

XXVIII. 
A 

3 XXVIII. F 3 
XXVII. 

B 
4 xxvn. G 4 

XXVI.,  25 
C 

5 
XXA'I.,  25 

A 5 
XXIV.,  XXV. 

D 
(i XXV, B fi 

xxm. 
E 

7 xxiv: C 7 XXII. F 
8 XXIII. D 8 

XXI. 
G 

9 
XXII. 

E 9 XX. A 
10 XXI. F 

10 

XIX. B 
11 XX. G 11 XVIII. C 

12 

XIX. A 12 
x\^I. 

D 

13 

XVIII. 
B 13 XVI. E 

14 XVII. C 

14 

X^'. 

F 

1.5 

XVI. 
D 

15 

XIV. 
G 

16 XV. E 16 

XIII. 

A 
17 

XIV. 
F 17 xu. B 

18 XIII. G 18 XI. C 

19 

XII. A 19 X. D 

80 

XI. 

B 

20 

IX. E 

21 

X. C 21 

vm. 

F 
23 IX. D 

22 

VII. 

G 
23 

vm. 
E 23 

VI. 

A 

24 

VII. 

F 24 

V. 

B 

25 VI. 

G 25 IV. C 

26 

V. 

A 26 III. D 
27 

IV. 

B 

27 

II. E 

28 

III. 
C 

28 

I. F 
29 II. D 29 0,  or  XXX. G 
30 I. E 

30 

XXIX. 
A 

31 0,  or  XXX. F 

In  this  table  one  peculiarity  will  attract  attention.  Though 
the  third  lunar  month  has  thirty  days,  and  the  fourth  only 
twenty-nine,  yet  each  has  thirty  epact  numbers.  There  seemed 

to  be  a  necessity  for  this  ;  otherwise,  when  the  epact  is  XXIX'. 
it  would  be  eqiiivalent  to  zero  in  the  short  months  (the  hol- 

low months  as  they  were  called),  but  not  so  in  the  full 
months.  The  epacts  XXIV.  and  XXV.  are  therefore  placed 
opposite  the  same  day.  Puring  the  same  cycle  three  con- 

secutive numbers  like  XXIV..  XXV.,  and  XXVI.  will  never 
all  be  found  among  the  epacts.  When  XXIV.  and  XXV. 
are  both  present,  XXVI.  will  be  absent ;  and  in  that  case 
XXV.  is  transferred  to  Ihe  place  of  XXVI.,  as  indicated  by 
the  Arabic  numeral  35  o[iposite  tliat  epact.  Thus,  notwith- 

standing this  duplication,  two  epacts  will  never  fall  on  the 
same  day  of  the  month. 

The  use  of  epacts  for  finding  paschal  full  moon  and  Eas- 
ter is  not  very  convenient.  The  simjile  rules  given  in  tlie 

article  on  Easter  will  lie  found  much  more  so.  But  this  is 

a  .suitable  place  to  explain  how  to  find  the  value  of  the  nu- 
merical term  projicr  to  be  used  in  calculating  the  date  of 

paschal  full  mcjon  in  the  article  referred  to.  The  General 
Table  II.  of  the  Prayer-book  contains  the  resultant  correc- 

tions of  the  epact  for  all  the  centuries  from  1600  to  8500. 
From  1600  to  1700  this  correction  was  zero.  From  1700  to 
1800,  and  further  from  1800  to  1900,  it  is  1,  and  in  subse- 

quent centuries  it  goes  on,  somewhat  irregularly,  to  increase. 
Now,  the  numerical  term  in  the  formula  given  in  the  article 
Easter  for  computing  the  date  of  paschal  full  moon  (when 
the  golden  number  is  odd)  is  at  present  10,  from  1600  to  1700 
was  9,  and  after  1900  will  be  11.  It  is,  in  short,  always  9, 

increased  by  the  correction  of  the  epact  found  in  the  Gen- 
era,l  Table  II.  Just  mentioned,  which  for  convenience  we 
may  call  the  secular  correction  of  the  epact.  And  an  ex- 

tremely simple  rule  for  finding  this  numerical  term  is  the 
following:  From  the  nvmtjer  of  the  centiirien  in  tlie  given 
year  of  our  Lord  take  its  fourth  part  and  jV.?  third  part 
[disregardinfi  fractions),  and  increase  the  result  b;/  two. 
This  is  true  up  to  4200.  But  in  that  year  and  the  centuries 
following,  up  to  6700,  the  number  of  the  century  must  be 
diminishe<l  by  o)ie  before  taking  the  third  part.  In  other 
respects  the  rule  remains  unaltered.  In  6700  and  the  cen- 

turies following,  up  to  9200,  the  number  of  the  century  must 
be  diminished  l)y  two  before  taking  the  third  part.  In  9200. 
and  up  to  11,700,  the  rule  is  the  same  as  given  at  first,  ex- 

cept that  the  result  is  to  be  increased  by  three  instead  of 
two.  The  Gregorian  calendar  will,  however,  itself  require 
correction  before  the  year  4000.  As  an  example,  let  it  be 
retiuired  to  find  the  numerical  term  for  the  computation  of 
paschal  full  moon  during  the  century  beginning  with  4100 
and  ending  with  4'300.     Putting  S  for  this  term,  we  have 



166 KI'AMINOXDAS KPIIKMKUIS 

S  =  41-  .i  (41)-  i(41)  +  3  =  41  -  10-  13  +  3=20.  In 
GiMicnil  'I'tiljlc  jr.  of  the  Prayer-book  we  fiiul  oj)posi(e  to 
4100  the  number  11.  And  ll"-|- i)  =  30,  tlins  verifying  the still einent  Mi.'ide  above. 

EpulllillOIl'daS  (in  (ii'.  'Eirci;ueivu;'S«.  or  'Ewai^tydi'Sa^) : 
Greelv  statesman  and  general;  b.  at  'I'liebes  about  418  B.  c. 
lie  was  a  pupil  of  Lysis,  a  Pythagorean  philosoplier.  His 
youth  was  passed  in  retirement  and  study.  He  was  temper- 

ate and  virtuous,  and  is  said  to  have  despised  riehes.  lie 
formed  an  intimate  friendship  with  Peiopidas.  In  ;i85  he 
serveil  with  distinetion  at  tlie  battle  of  Mantinea,  after 
wliich  lie  passed  many  years  in  private  life.  lie  was  one  of 
the  deputies  sent  by  Thebes  in  ;i71  B.  c.  to  a  congress  of  the 
Grecian  states,  in  which  he  opjxised  the  policy  of  Sparta 
and  defended  the  interest  and  rights  of  Thebes  in  an  elo- 

quent speech.  War  speedily  ensued  between  Sjiarta  and 
Thelies,  and  Epaminondas  was  eliosen  eommamlcr  of  the 
Theliau  army,  which  amounted  to  only  (i.oOK  men.  He  de- 

feated the  Si)artans  at  the  battle  of  Leuctra.  .July  6,  -ill 
B.  c,  which  was  fatal  to  the  supremacy  of  Sparta.  In  tliis 
action  he  displayed  great  military  genius,  and  owed  his  suc- 

cess jiartly  to  his  novel  maiucuvers  and  comliinations.  He 
invaded  Peloponnesus  in  Stii).  and  marched  against  Sparta, 
which  was  defended  with  success  by  Agesilaiis.  He  com- 

manded the  Theban  army  which  defeated  tlie  Spartans  at 
the  battle  of  Mantinea,  July  S,  363  H.  c,  but  was  killed  in 
this  action.  He  left  a  pure  and  exalted  reputation  as  a  pa- 

triot, a  statesman,  and  a  sage,  and  is  universally  admitted 
to  have  been  one  of  the  greatest  captains  of  ariti()iiity. 
Cicero  expressed  tlie  opinion  that  Epaminondas  was  the 
greatest  man  that  Gi-eece  has  produced.  See  Cornelius  Xe- 
pos,  Epaminondas;  Grote,  Ilixfonj  of  Greece,  chaps.  Ixviii., 
Ixix.,  and  Ixxx. ;  and  Curtius,  llisturi/  uf  Greece. 

Ep'arch  [from  6r.  ̂ napxos,  governor,  used  to  translate 
the  Lat.  pripfectus ;  ̂ir(,  upon,  over  -|-  apx^"'-  rule] :  in  an- 

cient Greece,  the  title  of  the  governoi'  of  a  province,  a  ship's 
master,  a  satrap,  or  the  prefect  of  a  region  under  the  Roman 
rule.  The  province  itself  was  called  an  eparchy.  In  mod- 

ern Greece  the  primary  subdivision  of  a  nomarchy  is  called 
an  eparchy.  In  Russia  an  e[iarchy  is  the  diocese  or  arch- 

diocese of  a  bishop  or  archbishop  of  the  Greek  Church. 

Epaillement  [Fr.  epaulement,  deriv.  of  epau/e,  shoulder 

<  Lat.  spa'tu/a]  :  a  military  term  which,  from  its  derivation, 
would  signify  a  side  work,  a  work  to  cover  sidewise — e.  g.  a 
traverse,  or  a  short  parapet  made  at  the  flank  of  a  battery 
or  end  of  a  parallel ;  but  practically  its  meaning  is  extended 
to  any  covering  made  of  earth,  stone,  wood,  or  iron,  when 
intended  simply  as  a  screen — e.  g.  to  cover  cavalry  waiting  to 
be  brought  into  action.    See  Mahan's  Military  Engineering. 

Epaulette  [Fr.  epaulette,  deriv.  of  epaule.  shoulder  < 

Lat.  .yia'fida] :  an  ornamental  article  of  uniform  of  military 
and  naval  otficers.  worn  on  the  shoulders ;  a  plate  or  strap 
extending  along  the  shoulder  from  near  the  collar,  and  ter- 

minating with  a  fringe  of  gold  or  silver  bullion,  which  falls 
over  the  slioulder.  Rank  is  indicated  by  the  size  of  the 
bullion  and  by  devices  on  the  strap,  such  as  stars,  anchors, 
crowns,  etc.  In  the  U.  S.  army  the  epaulette  is  confined  to 
general  officers,  its  j.ilace  being  supplied,  for  the  lower 

grades.  Ijy  the  "  shoulder-knot "'  of  gilt  cord,  but  in  the 
navy  it  is  worn  by  officers  of  all  grades.  The  practice  varies 
in  the  different  services  of  Europe. 

Epeira  [from  Gr.  eirdponat.  I  examine] :  a  genus  of  spi- 
ders in  which  the  eight  eyes  are  arranged  in  two  rows,  the 

middle  four  forming  a  squ.-irc;  the  two  anterior  pairs  of 
legs  are  longer  than  the  others,  and  the  abdomen  is  large, 
ovoid,  and  usually  brightly  colored.  Epeira  and  its  allies 

are  known  as  "orb-weavers,"  from  the  fact  that  they  build 
circular  webs  with  radiating  threads  and  concentric  cross- 
threads.  J.  S.  K. 

Epeirus:  See  Epirus. 

EppiK'cpll'aloii  [from  Gr.  i^rl,  upon,  neai-  +  fyKfcpaKos. brain] :  See  Brain. 

Eperies,  n-pa-ri-esh',  or  Presova  (Lat.  Eperite  or  Fra- 
gopolis):  an  old  town  of  Hungary;  the  capital  of  the  county 
of  Sams;  on  the  river  Tarcza;  about  148  miles  N.  1'].  of 
Budapest  (see  map  of  Austria-Hungary,  ref.  4-1).  It  is  sur- 

rounded by  walls,  and  is  one  of  the  most  beautiful  towns  of 

Upper  IluUgary.  It  is  a  bishop's  see,  has  five  churclies,  a 
college,  anil  manufactures  of  linens,  woolen  goods,  and 
earthenware.  A  roval  salt  mine  is  worked  in  the  vicinity. 

Pop.  (1800)  10.400.  " 

Eperiiay.  (Iparna  (Jjat.  Aqiup  Perennes):  a  town  of 
France;  department  of  Marne;  on  the  river  AJarne ;  about 

80  miles  E.  by  N.  from  I'aris  (see  map  of  France,  ref.  .3-G). 
It  is  on  the  railway  from  Paris  to  Clialons,  20  miles  W.  N. 
W.  of  the  Jatter.  It  is  well  built,  clean,  and  well  paved,  and 
has  a  pulilic  library,  manufactures  of  hosiery,  earthenware, 
and  refined  sugar,  and  many  elegant  villas,  with  wine- 

vaults.  I'^jiernay  is  a  great  entrepot  or  market  for  cliani- 
pagne  produced  in  the  vicinity.     Pop.  (I8!J6)  19,377. 

Ephein'era  [from  (ir.  4<piiii(pos.  living  but  a  day ;  M,  ujion 
-I-  fiix€pa,  day|:  a  genus  of  pseudonenropterous  insects,  com- 

monly called  day-fly,  or  May-fly,  belonging  to  the  family 
Ep/iemerid(P.  and  allied  to  the  dragon-flics,  or  Libellulidfe. 
In  the  larva  and  pupa  states  they  live  a  year  or  more  in  the 
water,  but  their  existence  in  the  jierfect  state  is  very  brief. 
Tliey  are  used  tiy  anglers  as  bait.  They  give  name  to  the 
family  Ephemerida'.  of  which  many  species  occur  in  the 
U.  S.     See  Entomology. 

EplH'lii'eris  [Gr.  iip-niifpU.  diary,  journal;  itti,  upon + 

^juf'po,  day] :  in  aslroiinmy.  a  talile  giving  the  positions  of 
any  heavenly  budy  from  time  to  time  for  a  coiisideral)le  pe- 

riod. Thus  we  have  an  ephemeris  of  the  fixed  stars,  show- 
ing the  ]ila<-c  of  the  jirincipal  .stars  for  every  tenth  day  of 

the  year.  An  e]jhemeris  of  the  planets  gives  the  position  of 
each  planet,  usually  for  noon  or  midnight  of  every  day, 
sometimes  also  for  every  transit  over  the  meridian  of  some 
one  place. 

The  astronomical  tallies  which  Irousehold  almanacs  con- 
tain are  given  with  little  precision,  and  are  for  the  most 

part  adajjted  only  to  a  particular  latitude.  Such  tables  are 
said  to  have  been  constructed  even  in  the  time  of  Ptolemy. 
They  were  indispensable  to  the  astrologers  of  later  days, 
who  doubtless  used  them  for  finding  the  positions  of  the 
planets  at  some  future  or  past  date,  and  were  compiled  with 
sufficient  accuracy  for  their  prognostications. 

An  astronomical  ephemeris  is  a  collection  of  such  ephem- 
erides  for  a  particular  year  or  series  of  years,  with  the 
times  of  ecliiises.  occullations.  and  other  astronomical  phe- 

nomena, or  the  means  of  determining  them.  The  more 
complete  works  of  this  kind  are  intended  to  furnish  the 
astronomical  observer,  whether  at  an  observatory,  in  the 
field  of  a  survey,  or  at  sea,  with  all  the  data  relating  to  the 
sun,  moon,  planets,  and  some  of  the  principal  fixed  stars, 
which  he  needs  to  facilitate  the  prosecution  of  his  work. 
Prom  the  design  of  some  portions  of  them  to  the  wants  of 
navigators,  they  are  also  called  nautical  almanacs. 

Such  publications  were  issued  by  astronomers  from  the 
time  that  astronomy  was  extensively  cultivated  as  a  science. 
During  the  eighteenth  and  nineteenth  centuries  they  have 
generally  been  issued  Ijy  governments,  and  during  the  nine- 

teenth century  most  of  the  governments  of  Europe  have  had 
some  sort  of  an  ephemeris  or  Tiantical  almanac.  Tho.se  best 
known  belong  to  France,  Great  Britain,  Germany,  and  the U.  S. 

The  earliest  astronomical  ephemeris  noticed  in  bibliog- 
raphies is  that  of  larchus  in  1150 ;  the  first  printed  epheme- 

rides  were  published  in  147.5  for  the  years  1475  to  1506, 
and  in  1499  for  the  years  1475  to  153i,  though  doubtless 
portions  were  prepared  earlier:  both  were  prepared  by  Re- 
giomontanus.  The  latter  extends  through  three  cycles  of 
nineteen  years,  and  gives  the  longitudes  of  the  sun  and 
moon,  ami  the  jihases  of  the  moon  and  of  eclipses  occurring 
from  1483  to  1530,  with  explanations  and  useful  tables. 
These  have  been  the  precursors  of  a  succession  of  epheme- 
rides,  defective  at  fii-st.  but  improving  as  astronomy  ad- vanced. 

The  Connaissance  des  Temps  on  des  Ilouvements  celestes. 
commenced  by  Picard  for  the  year  1679.  has  appeared  for 

each  succeeding  year,  without  "interruption,  to  the  present time.  Additions  and  improvements  were  made  by  La  Lande 
in  1760.  who  subsequently  added  lunar  distances,  with  the 
design  of  making  the  book  more  useful  at  sea.  This  and 
almost  all  the  subsequent  volumes  have  been  enriched  by 
valuable  memoirs  by  the  most  eminent  French  astronomers, 
thus  carrying  out  the  purpose  of  La  Lande  to  make  this  an- 

nual a  journal  of  astronomy.  For  many  years  it  has  been 
prep.ared  under  the  direction  of  the  Bureau  des  Longitudes 
of  France.  Improvements  have  been  made  in  it  from  time 
to  time  by  the  use  of  more  precise  tables  in  its  preparation. 

The  A\iutical  Almanac  and  Astronomical  Ephemeris, 
published  by  the  British  Admiralty,  was  commenced  by 
Maskelvne  for  the  year  1767.  He  undertook  its  prepara- 

tion, after  a  plan  sketcheil  liy   La  faille,  for  the   purpose 
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•of  meetins  the  wants  of  navistitors,  and  cs|ip('ially  of  sup- 
plying facilities  for  using  tlie  nietliod  of  finding  the  longi- 

tude by  the  distance  of  the  moon  from  the  sun  or  a  star, 

which  Ilalley  had  proposed  in  1TH1.  Mayer's  new  tables 
of  the  moon  for  the  first  time  ga.ve  the  moon's  place  with 
sufficient  precision  to  make  this  method  available.  The 
successive  annual  volumes  have  been  issued,  three  or  four 
years  in  advance,  to  the  present  time.  It  was  not  until 
1834  that  it  came  up  to  the  requirements  of  an  astronomical 
ephemeris.  Other  improvements  and  additions  liave  since 
been  made.  Under  the  superintendency  of  Mr.  J.  R.  Hind, 
new  tables  of  the  sun,  moon,  and  all  but  two  of  tlie  planets 
were  introduced,  so  that  it  has  no  superior  either  as  an  as- 

tronomical ephemeris  or  an  almanac  for  the  use  of  naviga- 
tors. 

The  Berliner  Astrotwmisches  Jahrhurh  first  appeared  for 
the  year  1776,  and  has  .since  been  continued  without  inter- 

ruption. It  was  mainly  designed  to  supply  the  wants  of 
astronomers,  tliough  those  of  the  navigator  were  not  over- 

looked. As  an  astronomical  ephemeris  it  was  in  advance 
■of  all  others  until  the  later  improvements  in  its  British 
•contemporary.  Its  volumes  contain  valuable  astronomical 
memoirs  from  many  of  the  most  distinguished  German  as- 
tronomers. 

The  preparation  of  the  American  Ephemeris  and  Nait- 
■iical  Almanac  was  begun  in  184!)  umler  the  superintend- 
•enee  of  Lieut,  (afterward  Rear-Admiral)  Davis,  U.  S.  na\y, 
in  accordance  with  act  of  t'ongress  of  the  V.  S.  The  theo- 

retical portions  of  the  work  were  placed  under  the  special 
■direction  of  Prof.  Benjamin  Peirce,  of  Harvard  University. 
The  construction  of  tables  of  the  moon  ami  of  some  of  the 
planets,  with  corrected  elements  and  in  a  form  which  would 
facilitate  the  computation  of  their  ephemerides,  was  first 
■undertaken,  and  so  successfully  accomplished  that  from  its 
■commencement  the  American  Ephemeris  has  ranked  among 
the  highest  works  of  this  class  in  extent,  completeness,  and 
■adaptation  to  the  wants  of  astronomers  and  navigators.  The 
first  volume  was  published  in  lii^-ib.  In  the  preparation  of later  volumes  new  and  more  accurate  tables  of  the  sini  and 

planets  have  been  employed.  Several  of  its  volumes  con- 
tain valuable  papers  by  American  astronomers.  It  consists 

-of  two  parts — the  first  arranged  specially  for  the  use  of 
navigators,  and  computed  for  the  meridi.'m  of  fireenwich  ; 
the  other  prepared  for  astronomers,  and  adapted  to  the 
meridian  at  Washington.  The  first  part  is  also  published 
■separately.  Tables  of  the  moon.  Mercury,  Venus,  the  stand- 

ard stars,  and  four  asteroids  have  also  been  published,  and 
mew  and  complete  tables  of  all  the  jilanets  are  in  course  of 
preparation,  to  be  used  from  and  after  liJOO.  In  1860  Prof. 
■Joseph  Winlock,  afterward  director  of  the  Harvard  Observ- 
.atory,  succeeded  Admiral  Davis  in  charge  of  the  work.  In 
1866  it  was  placed  under  the  superintendence  of  J.  H.  C. 
Coffin.  U.S.  navy,  who  remained  in  cliarge  until  his  retire- 

ment in  1877.  In  the  latter  year  Prof.  S.  NewcomI),  U.  S. 
aiavy,  was  appointed  superintendent.  The  successive  vol- 

umes have  appeared  for  each  year  since  its  commencement 
^without  interruption.  Revised  by  S.  Newcomb. 

Ephemeral  Fever :  See  Febbkula. 

Epheineroptera  [from  (Jr.  iiprnKpos.  living  but  a  day  -i- 
uTTepiv,  wing] :  an  order  of  insects.     See  Plec'Toptera. 

Ephe'sians,  The  Epistle  of  St.  Paul  to  the :  one  of  the 
iooks  of  the  New  Testament :  wi-itten  i>roliably  in  the  year  61 
<or  63,  during  the  apo.stle's  first  imprisonment  at  Rome,  and 
.about  the  same  time  with  the  Epistle  to  the  Colossiaiis. 

The  words  iv  'Ecpia-ifi,  at  Ephesus  (i.  1).  are  wanting  in  the 
•Code.c  SiiKiiliriiH  and  some  other  MSS..  but  the  weight  of 
diplomatic  evidence  on  the  whole  preponderates  in  their  fa- 

vor. The  absence  of  personal  greetings  is  easily  explained 

'by,  its  encyclical  character.  It  is  one  of  the  richest  and 
onost  glowing  of  the  Pauline  Epistles.  The  first  three  chap- 

ters are  doctrinal ;  the  last  three,  hortatory  and  practical. 
Of  the  many  commentaries  whicli  have  been  written,  those 
of  Harless  (German).  1834-58,  Eadie  (Scotch),  1854,  and 
Meyer  and  Ellieott  (5th  ed.  1884)  are  among  the  best. 

Eph'esus  (in  Gr.  'E</)to-os  ;  Pr.  Ephese) :  one  of  the  twelve 
-cities  of  the  lotiian  confederation ;  on  the  river  Cayster, 
which  falls  into  the  Gulf  of  Scala  Nova  on  the  western  coast 
•of  Asia  Minor.  Its  earliest  traditions  connect  it  with  the 
hirthplace  of  the  goddess  Diana,  who  was  worshiped  here 
as  the  personification  of  the  reproductive  and  nutritive  pow- 

ders of  nature.  (See  Diana,  second  article.)  Herodotus  states 
that  Hercules  founded  a  city  in  the  E|)hesian  territory  b.  o. 
13.50.     Androclus  the  Athenian  (b.  c.  1044)  drove  out  the 

inhabitanls.  and  with  his  followers  pstabli.shed  a  Greek  col- 
ony. Ephesus  increased  in  importance  with  the  culture  of 

the  worshi]!  (if  Diaini,  which  altracled  multitudes  from  all 
parts,  who  I'cniained  to  worship  at  the  shrine  of  tli(!  god- 

dess and  to  benefit  themselves  by  the  commerce  of  the  city, 
which  became  the  chief  mart  of  Asia  and  the  metrojiolis. 
E|ihesus  was  in  turn  nded  liy  tyrants,  oligarchies,  and 
republics.  It  paid  trilinte  to  Pei'sia  for  two  centuries  from 
the  time  of  Cyrus  to  Darius  111.  Ephesus  was  chiefly  re- 

markable for  its  magnificent  tem])le  dedicated  to  Diana, 

which  was  burnt  by  Eratostratus  in  B.  c-.  356.  the  day  Alex- 
ander the  (ireiit  was  born.  (See  Diana.  Te.mi'LE  of.)  The 

Romans  finally  possessed  themselves  of  this  and  other  cities 
in  Asia  Minor  (b.  c.  41),  and  under  Ca'sar  Augustus  and  the 
sncceeding  emperors  the  city  was  rebuilt.  The  city  was 
sacked  by  the  Goths  a.  d.  263.  The  temple  was  then  de- 
.stroyed,and  fifim  that  time  the  city  declined  in  importance. 
For  many  centuries  it  was  in  the  hands  of  various  adven- 

turers, and  it  declined  into  a  mere  suburb  when  the  Turks 
built  a  considerable  town  at  Ayasalouk  toward  the  end  of 
the  thirteenth  century.  See  Edward  Falkener,  Ephenus  and 
the  Temple  iif  Diana  (1862):  Fergusson,  The  Temple  of 
Diana  at  Ephexus  (1883) ;  Wood,  Discoveries  at  Ephesus 
(1877),  of  which  an  abstract  ap[iearcd  in  1890  entitled  Jlud- 
erii,  Discoveries  on  tlie  Site  of  Ephesus. 

Ephial'tes:  the  name  of  a  famous  giant  in  tlie  Greek 
mythology,  said  to  have  been  a  .son  of  Nei)tune. 

Eph'od  [Heb.  ephod,  deriv.  of  aphad,  to  put  on]:  a  .Jew- 
ish robe  or  tunic  worn  originally  by  the  high  ju'iest  (Exodus 

xxviii.  4) ;  afterward  by  all  priests  (1  Sam.  xxii.  18).  It  was 
made  of  fine  linen.  The  ephod  of  the  high  priest  had  a 
l)reast|)late  attached  to  it  containing  twelve  i>recious  stones, 
on  which  were  engraved  the  names  of  the  twelve  tribes. 
The  relation  of  these  twelve  stones  to  the  Urim  and  Thum- 
mim  is  still  an  o]ien  question. 

Eph'orl,  or  Ejjh'ors  [from  Gr.  ((popoi,  overseers:  IttI, 
ujion  -I-  root  Fop-,  watch,  cf.  Span,  see] :  the  title  of  magis- 

trates common  to  many  of  the  Dorian  states  of  ancient 
Greece.  In  the  political  constitution  of  Sparta  the  ephors 
exercised  supreme  power.  The  Spartan  ephors  were  five  in 
number,  and  were  elected  from  the  body  of  the  ruling  caste. 
Their  term  of  office  was  one  year.  Besides  their  judicial 
authority,  they  exercised  a  control  over  the  fiuictions  of  the 
kings  and  the  senate,  and  sometinu^s  recalled  the  former 
from  their  foreign  expeditions.  They  negotiated  treaties 
with  foreign  states,  and  jiossessed  nearly  all  the  executive 
power  of  the  government.  The  office  was  abolished  by 
Cleomenes  III.,  who  came  to  the  throne  236  B.  c. 

Ephorus  of  Cyme,  in  Asia  Minor:  Greek  historian:  b. 
about  400  B.  c. :  ijupil  of  Lsocrates.  who  said  that  Ephorus 
needed  the  spur,  as  Theopompus  the  bit.  Ephorus  began  as 
a  I'hetorician,  but  at  the  suggestion  of  his  master  made  his- 

tory the  work  of  his  life,  ancl  i5re]5ared  a  univer.sal  history  in 
thirty  books  (professedly  omitting  the  mythical  age),  from 
the  return  of  the  HKRACLKiDyf;  (</.  v.)  to  the  siege  of  Perin- 
thus  (340  B.  c).  Each  book  had  an  introduction  and  was 
complete  in  itself.  It  was  a  famous  work,  much  valueil  and 
read  on  account  of  the  wealth  of  its  material.  A  man  of 
words  not  deeds,  neither  soldier  nor  statesman.  Ephorus 
was  the  first  of  the  closet  historians.  Nor  was  his  critical 
faculty  great.  His  style  has  a  rather  lazy  flow  ;  yet  he  was 
a  ])oi>ular  author.  Polybius  has  an  occasional  good  word 
fra-  him,  and  he  is  a  favorite  source  of  Diodorus.  See  Kliig- 

mann,  De  Ephiiro  historicti  (1860).  Fragments  in  MuIIer's 
Fragmenta  Ilistoricorum  Gnecurum  (vol.  i.,  pp.  234-277). 

B.  L.  GiLUERSLEEVE. 

Ephraiin  (double  fruitfulness.  Gen.  xli.  52) :  one  of  the 
Hebrew  patriarchs,  second  son  of  Joseph,  and  the  head  or 
f(5under  of  one  of  the  twelve  tribes  of  Israel.  The  territory 

of  the  tribe  of  Ephr.-um  extended  from  the  river  Jordan  to 
the  Jlediterranean  Sea,  and  was  bounded  on  the  N.  by  Ma- 
nasseh  and  on  the  S.  by  Benjamin  and  Dan ;  and  was 
about  55  miles  from  E.  to  W.  by  70  from  N.  to  S. 

E'phrein  (or  Ephraiiii)  the  Syrian:  ecclesiastic  and 
writer:  b.  probably  about  308  a.d.  at  Nisibis,  in  Asia  Mi- 

nor. He  was  a  zealous  opponent  of  Arianism  and  other 
heresies:  became  a  hermit  or  anchorite  in  the  prime  of  life, 
and  lived  in  a  cave  near  Edessa.  He  was  venerated  as  a 

saint  and  a  prophet  liy  his  i>ontemporaries,  and  received 
the  offer  of  the  bishopric  of  Kdessa.  but  declined  it.  He 
wrote  in  Syriac  numerous  religious  works,  among  which  are 
hymns  and  connnentaries  on  Scripture.     His  poetry  is  met- 
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rinil,  with  ooeasidiiiil  use  of  rliyiiic  tiiiil  assoiiiiiico,  ami  lio  is 
fonil  of  Uie  acM-oslic  arnuigeiiient;.  IJiil  of  liis  many  works 
only  a  small  munber  exist  in  the  original  Syrian  text,  the 

rest  sui'vivin;;  in  Givek,  Latin.  Ai-mciiian,  and  Slavic  trans- 
lations. It  is  (lonbtfiil  wlietliLT  lie  liirnsflf  iiiiili-rslood 

Greek;  the  Greek  versions  of  his  works,  liowever,  are  cer- 
tainly translal  ions.  A  coiniilete  list  of  his  wrilings  is  given 

by  l."S.  Asseniani  in  the  IUhliiillu'ca  Uricnlah's  (i.  .5!)-lG4), 
and  in  Ihe  preface  to  the  Roman  edition  of  the  Gre<!k  text  of 
his  works.  The  princi|ial  edition  of  the  Syrian  and  (ireek 

texts  is  that  which  appeared  in  Rome  in  6  vols.  {\T-i'i-^i>). 

under  papal  authority;  ;i  vols.  Greek  ti^xt  wit.h  Latin  ti-ans- 
lation,  and  3  vols.  Syrian  text,  also  with  Latin  translation, 

by  the  brothers  Asseniani.  The-  hymns  .and  sermons  were 
published,  with  Latin  translation,  by  T.  .1.  Lamy  (Mechlin, 
Belgium,  1882-80).  A  German  translation  of  a  selection  of 

his  works  was  published  by  Zingerlo  (6  vols.,  18;J0-37). 
English  translation  of  selections  by  .1.  15.  Morris  (Oxford, 
1847)  and  of  hymns  and  homilies  liy  II.  Burgess  (London, 

1853).     D.  373.  R'evised  by  C.  II.  Toy. 
Epicliarmiis:  Greek  comic  ]ioet  and  thinker:  b.  in  the 

island  of  Cos  about  r>H)  it.  c. ;  emigrated  to  Sicily  in  early 
childhood ;  settled  in  Syracuse,  and  died  at  the  age  of  ninety. 

The  Pythagoreans  clafnu'd  him  as  a  member  of  their  order 
on  thestrength  of  his  wise  sentences,  and  it  was  on  this  ac- 

count that  Plato  ranked  him  in  conu'dy  with  Homer  in  epic. 
Bpicharnins  gave  artistic  form  to  Sicilian  comedy,  of  which 
the  great  features  are  the  travesty  of  mythology  and  tlie 
representation  of  typical  characters  from  daily  life.^  His 

language  is  the  local  Doric  dialect,  and  the  "rapidity"  said to  be  characteristic  of  his  comedies  is  ascribed  now  to  his 
verse,  now  to  his  plot,  now  to  both.  Scant  fragments  are 
to  be  found  in  Ahrens,  De  Onucui  Ungum  dialecHs  (vol.  ii., 

aiipendis).     See  Miiller's  Doriam;  Lorenz,  Dt  Epichanno 
(1864).  B.  L.  GiLDEBSLEEVE. 

Epic  Poetry,  or  The  Epos:  poetry  which  narrates  a 
series  of  adventures  or  events,  usually  of  an  heroic  or  super- 

natural order.  No  thoroughly  satisfactory  definition  of  epic 
poetry,  however,  has  ever  been  given.  Perhaps  as  good  as  any 
is  that  of  the  Italian  scholar  Pio  Rajna, "  any  poetic  narration 
of  memorable  things  "  {Le  Origini  dell'  Epopea  francese,  p.  3) ; 
yet  it  would  be  easy  to  find  critical  objections  to  this.  All 
authorities  are  agreed  that  an  epic  poem  must  be  a  narra- 

tive, and  of  an  imaginative  rather  than  literal  kind;  but  as 

to  the  kind  of  "  memorable  things"  suited  to  such  narrative 
there  remains  great  divergence  of  opinion.  It  is  best  there- 

fore to  pass  from  a  theoretical  to  an  historical  view  of  the 
subject. 

Even  a  slight  study  of  existing  epics,  so  called,  brings  out 

the  fact  that  under  "this  name  are  included  poems  ol  very different  characters,  at  least  in  so  far  as  the  method  of 
their  genesis  is  concerned.  On  the  one  side  are  works  like 
the  Tliad  and  Odgtisey,  of  a  singularly  objective  and  imper- 

sonal kind;  on  the  other,  poems  like  the  JEneid.  the  Gerti- 
salemme  Liherata: and  Paradise  Lost,  which  are  the  proil- 
ucts  of  individual  geniuses,  working  in  perfectly  well- 
known  conditions,  and  impressing  their  own  personalities 
upon  all  that  they  write.  When  we  try  to  pass  from  the 
works  of  Homer  to  Homer  himself,  and  to  imagine  what 
manner  of  man  he  was,  we  find  ourselves  instantly  at  a  loss. 
We  can  not  oven  determine  whether  he  was  one  or  many, 
much  less  distinguish  his  personal  opinions,  sympathies,  or 
qualities.  All  we  are  sure  of  is  a  certain  poetic  matter  laid 
out  before  us  with  the  noblest  and  most  beautiful  art.  The 

poet  has  completely  suidv  himself  in  his  subject,  and  has  ap- 
parently taken  no  thought  of  preserving  his  own  name  and 

fame.  And  this  subject,  this  poetic  matter,  furthermore,  is 

evidently  not  something  of  the  poet's  own  contrivance  or  in- Tention.  It  existed  and  was  esteemed  before  him;  so  that 

it  was  enough  for  him  to  present  it  as  clearly  and  charm- 
ingly as  he  could.  It  belonged  to  his  audience,  not  to  him  ; 

and  his  audience  required  of  hira  that  lie  should  be  in  the 
highest  sense  true  to  it.  Mis  office  was  to  revive  and  fix  m 
beautiful  forms  certiiin  precious  memorials  cherished  by  all 
persons  of  his  race  and  time.  Hence  the  impersoiudity  of 
the  product.  Aeconlingly,  all  that  is  left  is  tlie  study  of 
the  poem,  not  of  the  poet. 

This  compulsory  transference  of  attention  to  the  sidiject- 
mattcr  of  jjoems  like  the  Jliod  and  the  Odi/ssei/  makes 
still  clearer  the  dilTerence  between  them  and  poems  like  the 
JEneid.  The  former  are  essentially  the  s|iontaneous  and 
natural  expn^ssion  of  the  ethical  and  imaginative  life  of  a 
whole  society,  a  whole  race;  the  hitter  are  the  products  of 

a  personal  and  intellectual  art.  Xor  is  this  all.  A  still 
deeper  study  of  the  genesis  of  the  great  popular  epics  shows 
us  that  they  are  the  perfected  result  of  long  poetic  prepara- 

tion, of  what  M.  Gaston  Paris  has  well  called  "  mie  fernien- 
lalinn  epi{jiie"  {Lilf.  franraise  an  3Ioi/en  Age.  p.  36,  18!X)). 
Hehind  them  are  not  epic  models,  hut  ejiic  experiments,  and 

experiments  in  the  same  line  as  themselves.  In  the  "per- 
sonal "  or  "literary"  epics,  on  the  other  hand,  even  the 

greatest,  there  are  everywhere  the  signs  of  imitation,  of  the 
elfort  to  come  up  (o  standards  evidently  derived  from  with- 

out. Homer,  whoever  he  was,  thought  only  of  telling  again 
the  familiar  heroic  story  of  Troy ;  Milton  was  concerned 
quite  as  much  with  preserving  in  his  [loems  the  true  epic 
manner — the  manner  of  Homer  and  Vergil — as  with  telling 
of  t  he  Fall  and  the  Redemption  of  man. 

The  scientific  study  of  epic  poetry  must  begin  therefore 
with  the  investigation  of  such  periods  of  poetic  jireparation, 

or  "  epic  fermentation,"  as  produced  or  might  (but  for  acci- 
dent) have  produced  great  spontaneous  ami  natural  epiirs. 

The  chief  of  these  periods  are  undoubtedly  that  whic'li  in 
Greece^  culminated  in  the  Iliad  and  the  (Idi/xsi-i/,  that  which 
in  India  culminated  in  the  Malidbliiirata,  and  that  which 

in  mediaeval  France  produced  the  C'hansrms  de  Oeste  (of 
which  the  Chanson  de  Roland  is  the  best  representative). 
Besides  these,  however,  we  have  numerous  periods  when 
essentially  the  same  processes  were  going  on  among  other 
peoples,  though  the  product  was  either  through  obstructing 
causes  rendered  less  complete,  or  was  Icjss  directly  and  per- 

fectly the  outcome  of  the  epic  fermentation  itself.  Thus 
among  the  Celts,  both  Cymric  and  Gaelic,  a  true  epic  ma- 

terial was  developed  far  toward  ultimate  fullness  and  power ; 
but  the  unhapiiy  fortunes  of  the  Celtic  race  left  this  mate- 

rial to  be  used  by  aliens.  Among  the  Anglo-Saxons,  as  the 
poem  of  Beowulf  shows  us,  only  the  premature  (in  the  poetic 
sense)  invasion  of  Christianity  prevented  the  creation  of 
great  national  works.  Among  the  Scandinavian  peoples  we 
have  in  certain  of  the  lays  of  the  Elder  Edda  and  in  parts 
of  the  Volsunga  Saga  (though  the  latter  is  in  prose)  a  near 
approach  to  epic  success.  The  Spaniards  began  the  prepa- 

ration of  material  for  epics,  as  the  Poem  of  the  Cid  and  the 
ballads  prove ;  and  apparently  only  the  attraction  of  foreign 
culture  (that  of  Provence  and  France  and  Italy)  for  the  up- 
]ier  class,  separating  it  in  its  imaginative  life  for  a  time 
from  the  nuiss  of  the  people,  caused  this  material  to  be  left 
unu.sed,  except  upon  a  minor  scale.  The  Slavic  races  have 
rich  funds  of  heroic  matter  peculiar  to  themselves;  but  they 
also  too  early  came  under  the  influence  of  other  more  devel- 
ojied  peoples,  and  have  made  little  use  of  their  own.  The 
media'val  and  modern  Greeks,  too,  show  traces  of  the  matter 
from  which  epics  are  formed.  On  the  other  hand,  the  Ger- 

mans saw  their  heroic  traditions,  which  Christianity  with  its 
accompaniments  of  classical  education  and  French  culture 
had  caused  to  be  in  the  main  neglected  from  the  time  of 

Charlemagne  down  to  the  tw-elfth  century,  revived  and  em- 
bodied intwo  great  poems,  the  Nibelungen  and  the  Oudntn. 

But  in  these  innumerable  evidences  of  the  influence  of  foreign 
social  and  literary  ideals  testify  to  a  gap  in  the  continuity  of 

true  epic  creation.  Again,  the  Persians  have  in  their  Shah- 
iS'anieli  a  work  which  only  a  long  previous  poetic  working 
over  of  the  traditions  of  the  race  could  have  made  possible. 
Yet  the  author  of  it,  Firdausi,  was  after  all  a  court  poet,  be- 

longing to  a  circle  of  such,  and  too  much  of  an  artistic  in- 
diviilual,  too  much  of  a  scholar,  to  be  a  perfect  representa- 

tive of  epic  art.  Finally,  the  Finns  possessed  in  their  pop- 

ular lays  heroic  matter"  of  considerable  epic  possibilities ; but  the  Kalevala,  in  which  Lounrot.  a  modern  scholar 

familiar  with  Wolf's  hypothesis  and  all  the  discussi<ms  of 
the  philologists,  has  attempted  to  weld  these  lays  into  an 
epic  whole,  is  far  from  fulfilling  the  requirements  of  an  epic 
masterpiece  of  the  spontaneous  and  natural  kind. 

Still,  much  may  be  learned  of  the  genesis  and  nature  of 

epic  poetry  from 'the  studv  of  aU  these  periods  and  works. 
Far  the  richest  of  the  periods  for  this  purpose  is  undoubt- 

edly that  of  the  production  of  the  French  Clia/isons  de 
Geste.  To  be  sure,  there  were  produced  then  no  works  of 
the  incomparable  excellence  of  the  Iliad  and  the  Odyssey. 
lint  the  latter  stand  at  the  very  beginning  of  (ireek  liter- 

ature, not  merely  not  preceded  or  accompanied  by  other 
poems  of  a  similar  character,  but  not  even  lighted  up  by 
hints  in  contemporary  literature  of  other  kinds.  All  we  can 
learn  of  the  manner  of  their  production  must  come  through 
the  analogy  of  other  epic  periods,  confirmed  by  the  internal 
evidence  of  the  poems  themselves.  In  median-al  France,  on 
till'  contrarv,  though  on  many  points  we  know  far  too  little. 
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WR  yet  havR  iiifdrinatiou  and  liiiits  onou;;h  lo  reveal  the 
birth  of  a  sjileiidiil  and  powerful  art.  There  we  can  follow 
the  process  by  wliieh  the  actu.-il  life  of  a  race  is  transformed 
into  iniaj;iiiative  life,  by  which  real  persons  and  events  ac- 

quire an  ideal  character,  and  by  which  the  enthusiasms,  the 
aspirations,  the  dreams  of  a  whole  society  come  to  embody 
themselves  in  poetic  form.  It  is  worth  while,  then,  briefly 
to  describe  this  process,  as  the  results  of  critical  investiga- 

tion have  made  it  known  to  us,  because  it  must  be  taken  as 
typical  of  what  took  place  wherever  epic  poetry  has  grown 
or  began  to  grow. 

The  true  origin  of  French  epic  is  not  to  be  sought  before 
the  time  when  the  invading  ttcrmans  had  jjractically  de- 

stroyed for  the  great  body  of  the  po|iulation  of  tiaul  tlie  cul- 
ture of  the  Roman  world.  These  Gc^ians,  as  Tacitus  anil 

other  writers  tell  us.  and  as  we  know  Brom  remains  of  their 
own  early  poetry,  were  in  the  habit  of  celebrating  in  songs 
the  gods,  the  heroes,  and  the  great  achievements  of  their 
race.  (See  Pio  Rajna,  Le  Origiiti.  deW  Epopea  francese, 
Florence,  1884.)  Among  them  these  songs  and  the  singers 
of  them  had  an  almost  sacred  function.  Nor  were  only  an- 

cient traditions  thus  preserved  :  new  heroes  and  their  deeds 
were  sung  as  they  appeared.  When  the  Gernums  had  pos- 

sessed themselves  of  their  new  homes  in  the  former  Roman 
world,  they  did  not  forget  this  habit  of  theirs.  Those  of 
them  who  had  remained  in  the  German  land  continued  to 

transmit  from  generation  to  generation  their  purely  nation- 
al songs.  These  Charlemagne  knew  and  lovecl.  and  he  had 

a  collection  of  them  made  which  UTihappily  is  lost  to  us, 
though  the  legemls  themselves  lived  on.  Those  Germans, 
however,  who  had  settled  in  the  nuire  southern  territory,  in 
the  midst  of  a  population  more  numerous  than  they,  did  not 
find  it  easy  to  retain  their  ancient  traditions.  The  presence, 
too,  of  large  numbers  of  popular  artists — mountebanks, 
players,  singers — perhaps  diminished  the  dignity  of  the  old 
Germanic  poet.  lie  Ijecame  rather  a  ])opular  entertainer 
than  a  prophet  and  sage.  Yet  he  did  not  lose  the  tradition 
of  his  art.  lie  still  seized  upon  great  names  and  great  deeds, 
and  rendered  them  into  songs.  We  have  many  testimonies 
to  the  existence  of  such  songs.  They  even  attracted  the  at- 

tention of  would-be  serious  persons,  and,  as  Pio  Rajna  has 
beautif  ully  shown,  the  pages  of  Gregory  of  Tours,  Frede- 
garius,  and  the  GKntn  Reg  urn  Francorum  abound  in  pas- 

sages in  which  the  Merovingian  kings  are  transformed  into 
poetic  rather  than  historical  characters.  These  kings,  how- 

ever, were  not  as  yet  representative  of  the  patriotic  and 
moral  life  of  the  French  people.  Indeed,  the  French  people 
was  not  as  yet  constituted — its  political  and  social  institu- 

tions were  still  in  confusion,  its  ideals  of  conduct  were  only 
beginning  to  form  themselves,  it  had  not  yet  felt  an  impulse 
of  united  and  patriotic  zeal.  Not  till  the  time  of  the  Caro- 
lingians  did  the  etfort  against  the  Saracens  make  the  people 
one ;  not  Itefore  Charles  Mart  el  and  Charlemagne  ditl  the 
people  find  leaders  of  truly  heroic  proportions.  From  the 
time  of  these  raonarchs  therefore  must  be  dated  the  deter- 

minate poetic  agitation  that  was  finally  to  produce  French 
epic.  By  the  side  of  Charlemagne  and  the  Carlovingians, 
to  be  sure,  memories  of  other  leaders  and  of  events  in  which 
the  great  family  had  no  part  were  preserved.  Yet  it  is  not 
too  much  to  say  that  the  existence  of  the  poems  devoted  to 
these  memories  was  largely  due  to  the  interest  and  incitement 
of  the  Carolingiau  story.  Exactly  in  what  form  these  epic 
traditions  were  handed  tlown  we  unfortunately  do  not  know. 
There  has  been  much  controversy  among  scholars  over  the 
so-called  cantilenae,  as  the  contemporary  Latin  writers  call 
the  poems  about  popular  heroes.  Some  have  imagined  tliat 
these  were  short  ballads,  similar  to  the  existing  Spanish 
ballads  dealing  with  separate  episodes  of  story,  and  that 
filially  the  completed  epics  were  composed  by  welding  to- 

gether series  of  such  rnniilcnae.  This  is  evidently  an  echo 

of  the  Wolf'-Lachmann  hy|iothesis  about  the  formation  of 
the  Iliad  and  Odyxsi'i/.  Gthers  (chief  among  tliem  Pio 
Rajna)  have  supposed  that  the  cantilenae  were  in  them- 

selves incipient  epics,  and  that  from  the.eonstant  reworking 
of  these  our  epics  came.  Be  this  as  it  may,  what  is  certain 
is  that  parallel  with  the  constitution  of  mediaeval  French 
society  went  on  the  constitution  of  the  imaginative  matter  of 

■which  the  French  epics  were  to  be  made.  By  the  middle  of 
the  eleventh  century  this  new  society  was  essentially  complete. 
The  population  of  the  land  had  become  one ;  it  had  ar- 

ranged itself  in  feudal  classes;  the  higher  of  these  classes 
was  working  out  a  new  ideal  of  individual  and  social  life — 
what  we  call  thi^  chivalric  ideal.  The  nation  was  becoming 
conscious  of  itself  and  |.iroud  of  its  own  past  as  well  as  of  its 

present.  Among  the  upper  classes  there  was  wealth,  and 
spleiuior,  and  delight  in  courtly  life  and  .something  of  lei- 

sure. These  were  the  conditions  necessary  for  the  mat  uring 
of  the  epi(-  fruit  tli.-it  had  been  so  long  perfecting  itself.  In 
the  end  of  the  eleventh  century  this  fruit  began  to  appear, 
and  one  of  the  first,  as  well  as  finest,  specimens  of  it  was  the 

SiHiij  of  Roland,  a  truly  hei'oic  rendering  of  an  e|>i.sode 
connecte<l  with  Charlemagne's  career.  During  the  next 
century  epic  ])roduction  went  on  in  France  with  ever-in- 

creasing rapidity.  These  poems  were  found  to  have  an  im- 
men.se  attraction  for  all  classes  in  society,  and  the  pujiular 
singers,  the  jongleurs,  saw  their  fortune  made  by  the  ampli- 

fication in  verse  of  the  history  of  every  available  hero  or 
event  that  had  left  a  trace  in  the  popular  memory.  To  su(di 
a  pitch  were  interest  ami  curiosity  roused  that  not  merely 
the  great  heroes  and  their  legendary  achievements  wcr(;  de- 

scribed, but  gradually  the  need  was  felt  of  enlarging  knowl- 
edge about  them,  and  whole  cycles  of  poems  were  devoted 

to  the  heroic  deeds  of  ancestors  and  descendants— -deeds 
most  of  them  pure  and  arbitrary  inventions  of  the  singers. 
The  constant  need  of  new  matei'ials  even  led  to  the  use  of 
.stories  having  no  connection  with  tlie  national  history,  and 
thus  tales  of  the  heroes  of  ancient  Greece  and  Rome,  and 

epic  legends  of  the  Celts,  became  a  part  of  the  narrative  lit- 
erature of  France.    . 

The  process  that  has  just  been  described  enaliles  us  to  ar- 
rive at  important  deductions  as  to  the  manner  in  which  all 

great  epics  are  generated.  The  creation  of  poems  like  the 
Song  of  Roland,  the  Iliad,  the  Jlahdhhdrata  demands  in  the 
first  place  a  certain  condition  of  national  culture  and  feel- 

ing. The  races  that  produce  them  must  have  passed  through 
stirring  experiences,  must  have  had  striking  leaders,  and 
must  proudly  have  preserved  the  memory  of  them.  Then  a 
certain  state  of  society  seems  to  be  necessary.  The  social 
organization  must  be  aristocratic,  and  in  the  upper  class 
there  must  be  wealth,  splendor  of  living,  and  some  degree  of 
leisure,  for  though  the  populace  may  remember  fragments  of 
old  legend,  and  enjoy  the  poetic  rendering  of  them,  it  will 
not  have  the  time  or  patience  for  amplified  versions  of 
them.  Then  this  rich  and  splendid  ujiper  class  nmst  feel 
its  own  pride  engaged  and  stirred  by  the  national  traditions, 
and  must  tlelight  in  listening  to  them  dressed  out  as  splen- 

didly as  its  entertainer,  the  minstrel  or  poet,  knows  how. 
All  this  implies  a  society  considerably  advanced  in  culture, 
and  yet  it  must  not  have  advanced  so  far  as  to  produce  or 
be  interested  in  distinct  and  powerful  personalities  in  the 
realm  of  thought  or  art.  All  its  ideals  of  greatness  must 
still  belong  to  the  realm  of  action,  and  the  poet  must  still 
feel  that  his  matter  is  of  infinitely  more  importance  than 
himself — that,  great  as  may  be  his  honor  if  he  hold  and 
please  his  audience,  it  is  not  because  he  is  memorable,  but 
rather  because  he  represents  for  the  moment  tlie  noblest  rec- 

ollections and  ideals  of  the  persons  to  whom  he  sings. 
When  such  a  society  as  this,  addressed  Ijy  such  poets,  has 

formed  itself,  or,  better,  is  in  process  of  forming  itself,  the 
poetic  successes  of  these  poets  will  be  transmitted  from 
generation  to  generation  by  word  of  month.  At  first  they 
will  be  crude,  disjointed,  undiscriminating.  As  time  goes 
on  certain  of  them  will  be  found  to  have  sujierior  attrac- 

tions for  audiences ;  and  naturally  such  will  be  given  the 
preference.  The  themes  of  these  will  become  the  popular 
themes,  and  will  throw  into  the  shade  the  less  interesting. 
Thus  the  process  of  natural  selection  will  be  initiated,  and 
the  themes  that  survive  will  be  treated  with  greater  and 
greater  fullness.  Successive  poets,  seeing  the  opportunity 
to  fill  here  and  there  a  gap,  will  do  so.  They  will  transfer 
to  the  narrations  they  find  most  popular  episodes  from 
others  that  are  less  popular  and  are  about  to  be  abandoned. 
Thus  the  strong  themes  devour  the  weak — as  in  mediaeval 
French  epic  one  Charles,  Saturn-like,  swallows  up  another. 
And  by  these  processes  of  exclusion  and  contamination,  as 
well  as  by  the  purely  inventive  additions  of  successive  sing- 

ers, the  strong  themes  enlarge  and  perfect  themselves. 
And  at  last  the  time  comes  when  both  the  themes  and  the 
society  to  which  they  are  addressed  have  reached  the  right 
point  of  development  for  poets  of  a  larger  aim  to  aiijiear — 
poets  who  will  venture  to  bring  together  into  extensive 

wholes  the  materials  prepared  liy "their  predecessor.s.  These wholes  will  be  epic  poems  in  the  )iroper  sense  of  the  word  ; 
and  out  of  many  such  a  few  will  by  accident  of  happy  theme 
and  inspired  singer  have  such  transcendent  beauty  and 
power  as  to  be  remembered,  and  at  last  written  down  and 

preserved . The  application  of  these  principles  to  other  epics  than  the 
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■Chansims  di'  Oexic  must  rest,  as  has  alroaily  hcfii  indiciilod, 
to  a  considcraliK'  extent  u])()n  analogy.  In  tlie  case  of  the 
Iliad  and  the  Odiimeij  wp  liavc  absohitely  no  hint,  as  to  the 

•epie  process  until  it  appears  in  its  perfeetion  in  these  mas- 
terpieces. Yi^f  the  poems  themselves  upon  examination 

liear  out  well  the  theory  in  its  essential  elements.  The 
Homeric  ooi5<is  clearly  corresponds  in  every  imjiortaut  ile- 
tail  with  the  French  jonylejir.  Like  him  he  is  an  enter- 

tainer, though  perhaps  with  somewhat  more  of  dignity. 
Like  him  he  addresses  an  aristocratic  society,  proud  of  its 

past,  loving  splendor,  and  having  leism'o  which  nnist  be 
adorned.  Then  the  very  jiersistcnce  among  scholars  of  the 
theory  which  Wolf  suggested  (Prfilii)<ii)if/iti  ad  JIiiniiTrim. 
1795),  and  which  Lachnumn  amplified  in  his  so-called  Klcin- 
lifdcr-Tlieorie,  howeverwild  the  aiiplicalions  of  it  nuiy  often 
have  been,  winUd  seem  to  be  proof  enough  tliat  the  iruitter  of 
the  Homeric  poems  has  not  the  unity  and  consistency  of  an 
effort  of  an  individual  imagination.  On  the  contrary,  there 
appear  in  it  traces  of  the  long  and  various  working  over  of 
traditional  materials.  Finally,  all  that  we  know  of  the  later 
reciters  of  Homer,  the  rhapsodists  and  llomerida',  as  well 
as  of  the  cyclic  [loems,  corresponds  well  witli  our  informa- 

tion about  the  ln\vv  Jijiii/li'iir-i  and  the  crop  of  French  gene- 
alogical poems  of  the  twelfth  and  thirteenth  centuries. 

If  we  turn  now  to  the  Maliabhdrafa,  we  shall  obtain  the 
same  results,  though  it  may  be  said  that  we  have  here  more 
hints  as  to  the  preliminary  processes  than  is  the  ease  with 
Homer.  It  is  certain  that  in  India  heroic  song  was  from 
immemorial  antiquity  cultivated  at  the  courts  of  princes 
and  generally  among  the  knightly  class  (Ksliatrii/as).  In 
the  JIahdbhdrata  itself  the  transmission  of  epic  legend  is 
connected  with  the  Sutas,  a  caste  which  resulted  from  the 
union  of  Kshatriya  men  and  Brahmana  women,  and  which 
supplied  charioteers  and  heralds  as  well  as  professional 
minstrels.  The  legends  which  these  minstrels  made  use  of 
were  partly  historical,  partly  mythological,  in  their  char- 

acter. But  in  India,  as  in  tireece,  it  was  rather  history  than 
mythology  that  was  the  mainspring  of  epic  song.  Divine 
beings,  whatever  tlieir  origin,  must  be  associated  as  deter- 

minate individuals  with  men  before  they  can  be  employed 
in  an  epic  action.  The  singer  looking  back  into  antiquity 
discovers  gods  involved  by  every  possible  tie  of  relationship 
and  interest  with  his  heroes,  and  he  naturally  does  not 
discriminate  between  the  two  in  his  story.  It  will  hardly 
do,  after  the  fashion  of  certain  ardent  mythologists,  to  allow 
the  mythical  elements  of  epic  to  assume  the  more  important 
rolf.  and  attempt  to  resolve  everything  else  into  mrthology. 

Already  in  the  later  Vedic  literature  we  find  specimens 
■of  the  material  later  used  in  the  3fahabharata.  Such  ma- 

terial is  there  called  Itihdsa,  Piirdna,  or  Akhydna — that  is, 
tales,  old  stories,  or  legends.  Some  of  these  tales  are  re- 

produced bodily  in  the  Malidh/idrata:  and  that  the  whole 
of  this  poem  was  felt  to  be  little  more  than  a  collection  of 
such  is  shown  by  the  fact  that  the  supposititious  author  is  in 

the  poem  itself  called  Vydsa — "arranger,"'  or  " diaskeuast." In  fact,  in  the  now  enonnous  whole  of  100,000  slokas,  or 
double  verses,  there  are  evidences  (confirmed  by  the  testi- 

mony of  the  poem)  of  three  distinct  handlings,  and  perhaps 
of  a  complete  reversal  of  the  original  political  and  religious 
tendency.  Furthermore,  we  find  there  matter  both  of  the 
original  epic  impulse  and  of  the  later  explanatory  and  ara- 
pliticatory  kind.  It  is  as  if  we  had  the  I/ind  and  Odyssey 
fused  into  one  with  the  cyclic  poems,  or  the  Clianson  de 
JRuIand'  combined  with  the  long  list  of  poems  of  the  Geste 
du  lioi.  All  this,  however,  bnt  makes  the  Mahdhhdrata 
the  more  significant  for  the  student  of  the  genesis  of  epic 
poetry. 

Dili  the  limits  of  this  article  permit,  these  investigations 
might  be  pursued  in  the  other  epic  periods  of  which  men- 

tion has  been  made,  and  in  all  the  facts  would  be  found  to 
agree  with  those  outlined  above.  In  Persia  Firdausi  based 
hiiShah-Namah  on  collections  of  old  Iranian  traditions  that 
had  begun  to  be  made  before  the  conquest  of  Persia  by  Is- 

lam. (See  PiRDAUSl.)  Among  the  Celts  we  have  bards  (file, 
the  Irish  called  them),  corresponding  on  one  side  at  least  to 
the  aoiSoi  and  Win  jongleurs,  using  the  combined  historical 
(experiences  and  mythological  traditions  of  the  race  for  the 
■elaboration  of  the  epic  stories  of  heroes  like  Arthur  and 
Tristram.  Among  the  Germanic  peoples  we  have  the  Srops, 
maintainers  of  the  memorials  of  the  past,  and  producing 
poems  like  Jieowulf,  giving  shape  to  materials  that  were 
later  and  under  different  conditions  to  be  used  for  the 
Nihelxinyen  and  Oudnin  in  Germany,  the  Eddas  and  the 
Volsnnga.  Saga    in   the  Scandinavian    lands.     Among   the 

Finns  alone  do  we  seem  to  find  somewhat  different  conditions. 
Their  lays  are  rather  a  possession  of  the  whr^je  people  than 
of  a  class  of  singers  appealing  to  an  aristocratic  upper  class. 
Yet  h(>re,  too,  it,  is  national  pride  that  preserves  them,  and 
they  are  conseci'ated  to  the  memory  of  a  period  of  struggle 
against  the  inferior  Lapps  and  cjf  conquest  over  them.  It 
may  be  remarked  also  that  but  for  the  )jcculiar  circum- 

stances that  ]iroduced  a  modern  scholar  like  Liinnrot,  no 
Finnish  epic  in  the  large  sense  would  ever  have  been  born. 

Such  being  the  manner  in  which  tlie  great  spontaneous 
popular  epics  are  born,  the  (picsi ion  remains  what  connec- 

tion there  is  between  them  and  that  other  class  of  epics  of 

which  mention  has  been  made — the  '•  [x'r.sonal "  or  "liter- 
ary" epics.  The  gap  between  the  two  kinds  is  certainly  a 

wide  one,  yet  pcrha]*iiot  so  wide  as  would  appear  at  first 
sight.  The  latter  are  indeed  due  to  efforts  of  individual 
genius  striving  to  render  after  the  great  epic  models  sub- 

ject-matters of  iiersonal  interest  and  choice.  Yet  even  so, 
it  will  generally  Ije  found  that  where  success  has  been  at- 

tained the  part  of  tradition  has  lieen  greater  than  would  a 
priori  be  supposed.  As  society  advances  in  culture  beyond 
the  point  at  which  spontaneous  epic  production  is  possiVde, 
as  experience  anil  reflection  increase  the  dignity  of  the  indi- 

vidual, and  especially  of  the  artist,  it  is  natural  that  efforts 
should  be  made  to  obtain  personal  honor  and  fame  by  the 
imitation  of  works  that  have  general  renown.  In  almost 
every  country  where  epics  have  been  produced  we  find 
this  tendency.  In  India  the  traditional  Mahahhdrata  is 
succeeded  by  ei)ic  forms  written  by  single  known  poets. 
These  are  known  as  Kavyas,  the  works  of  kdris.  i.  e.  definite 
poets.  The  most  famous  of  these  is  the  lidtnayana.  written 
by  Valmiki.  which  in  certain  ways  is  .so  near  the  old  tradi- 

tion as  to  be  almost  a  great  poj)ular  epic.  The  traces  of  the 
individual  haml,  however,  everywhere  appear  in  it,  and  his- 

torical legend  is  allegorized  according  to  the  tendencies  of  a 
single  mind.  Later  than  the  Rdmdyana  we  have  a  series  of 
Indian  epics  frankly  artistic  in  character,  two  of  them  as- 

cribed to  the  famous  dramatist  Kalidasa.  These  with  four 
others  have  been  called  by  Indian  rhetoricians  Mahdkdvya, 
or  great  poems,  as  especially  worthy  of  study.  The  subject 
matter  of  aU  six.  however,  is  drawn  from  the  Mahdbharata 

or  the  Rdmdyana.  In  Persia  the  success  of  Firdausl's  great work  led  to  other  attempts  by  court  poets  in  the  same  line. 
First,  additional  episodes  in  the  national  history  were 
treated,  and  especially  the  heroic  deeds  of  the  members  of 
the  family  of  Rusteiu.  Then  other  heroes  were  celebrated, 
and  the  series  of  would-be  epics  extends  down  into  the  nine- 

teenth century. 

Leaving  the  Orient  for  the  Occident  the  same  tendencies 
are  observed  among  the  Greeks,  though  in  a  less  marked  de- 

gree, because  the  growth  of  other  powerful  poetic  forms,  as 
well  as  the  very  unsurpassableness  of  Homer,  made  the 
temptation  to  imitate  him  less.  Still  epics  continued  to  be 
written,  such  as  the  Heracleia  of  Pisander  of  Cameirus,  the 
ITeracleia  of  Panyasis.  uncle  of  Herodotus,  the  Thebais  of 
Antimachus  of  Colophon,  the  Perseis  of  Chceribus  of  Sa- 
mos,  the  Argonautica  of  ApoUonius  the  Rhodian,  the 
Dionysiaca  of  Nonnus.  and  the  Sequel  in  Homer  (to  iitff 

"Ofi-npoy)  of  Qnintus  Smyrnjpus.  Not  in  Greece,  however, 
Ijut  in  Rome  the  first  great  literary  epic  was  written — the 

JEneid  of  Vergil.  And  here  it  is'  worth  noting  that  al- though for  Vergil  the  epic  form  and  manner  are  matters  of 
imitation,  not  of  direct  poetic  inheritance,  yet  in  a  cer- 

tain way  the  conditions  of  his  writing  approximate  those  of 
trut  epic  creation.  It  was  a  kind  of  new  national  pride 
and  hope  that  animated  him.  and  he  recited  traditions  that 
had  become  associated  with  the  noblest  ideals  of  the  Latin 

race.  He  freely  used.  too.  the  works  of  his  predecessors — 
Na-vius.  Enniu's,  Attius,  A.  Furius  of  Antium,  and  proba- 

bly others.  Still,  undoubtedly,  tlie  plan,  the  structure,  the 
coloring  of  the  JEneid  are  allhis  own  ;  and  we  feel  its  suc- 

cess to  be  of  a  very  different  order  from  that  of  the  Iliad. 

Of  the  Latin  epics  subsequent  to  Vergil— the  Pharsalia  of 
Lucan,  the  Punica  of  Silius  Italicus.  the  Thebais  and  Acliil- 
le.is  of  Statins — it  is  unnecessary  to  speak  in  detail.  In  them 

the  double  imitation  of  Homer 'and  Vergil  alone  gives  sem- blance of  epic  value. 
After  the  fall  of  the  Roman  empire,  with  the  decline  of 

the  literary  life  in  general,  literary  ejiics  ceased  for  a  time 
to  be  written.  Tliis,  indeed,  was  what  made  possible  the 
birth  of  that  spontaneous  media'val  epic  which  has  already 
been  described.  One  material  only,  subsequently  to  be  used 

by  great  masters,  began  to  assume  its  epic  shape — the  story 
of  the  fall  and  the  redemption  of  man  as  told  in  the  Old 
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and  New  Tostamonts.  Bosii'iiing  with  tho  iiool-ic  version  of 
the  four  Gospels  by  the  Spanish  Jnveneus  (830  A.  u.),  lliis 
material  was  ffradnally  brought  into  epic  form  during  the 
fourth  and  fifth  centuries.  (See  vVvitus.)  Here,  too,  tlie 
imitation  of  Vergil  determined  the  manner  of  treatment. 

After  the  modian-al  i)eriod  pi'oper  liad  eome  to  an  end,  and 
the  great  return  to  the  study  of  aiili(|uily  which  we  call  the 
Renaissance  had  restored  to  man  a.  sensi'  ot  his  individual 
power  and  worth,  there  was  an  immediate  revival  of  tho 
writing  of  literary  epics.  Homer  and  Vergil  had  now  be- 

come the  great  masters  in  this  kind  of  composition,  and 
fame  was  assured  for  any  one  who  could,  even  it  not  rival,  at 
least  seem  to  approach  the  standard  of  these  poets.  The 
number  of  epics  since  the  Renaissance  is  almost  countless, 
and  they  still  continue  to  appear. 

In  his  Exsai  siir  la  I'oesie  I'pique,  affixed  to  the  TIe/iriade 
(1732),  Voltaire,  after  discussing  Homer,  Vergil,  and  Luean, 
deems  the  following  modern  epics  worthy  of  mention :  The 
Italia  Liherata  of  the  Italian  Trissino,  the  Lusiads  of  the 

Portuguese  Camoens,  the  Geru-tnhmme  Liberata  of  Tor- 
quato  Tasso,  the  Araucana  of  the  Spanish  Alonzo  de 
Ercilla,  the  Paradise  Lost  of  Milton.  It  may  perhaps  be 
doubted  whether  the  Italia  Lilierata  and  the  Araucaiia 
have  maintained  their  position  as  epics  of  universal  interest, 
so  hard  is  it  for  single  imaginations  to  fulfill  the  work  of 
many.  If,  however,  these  names  must  be  stricken  from  Vol- 

taire's list,  two  or  three  others  should  perhaps  be  added.  Of 
these  the  Henriade  itself,  despite  its  contemporary  repute,  is 
hardly  one.  It  has  great  merits,  but  it  is  dull.  There  can 
be  little  hesitation,  however,  in  placing  in  the  list  the  Mes- 
sias  of  the  German  Klopstock ;  and,  on  the  whole,  the  name 
of  another  poem  belongs  there — one  of  the  most  famous  and 
popular  of  modern  Evirope,  though  in  some  ways  romantic 
narrative  rather  than  true  epic — the  Orlando  Farioso  of 
Ariosto.  Still  another  great  example  of  essentially  epic 
work  we  have  had  of  late  years  in  the  librettos  of  the  musi- 

cian Wagner. 
It  is  worth  noting  that  in  this  list  as  it  remains  the  ma- 

jority of  the  works  are  those  in  which  epic  tradition  has  still 
a  great  part.  The  Paradise,  Lost  and  tlie  Ilessias  belong  to 
that  long  line  of  Bible  epics  whose  beginning  has  already 

been  noted.  Wagner's  greatest  librettos  renew  the  Ger- 
manic legends  of  which  the  Nihdiinyen  is  made.  The  Or- 

lando Farioso,  as  may  be  seen  in  Pio  Rajna's  learned  and 
charming  book  {Le  Fonti  dull'  Orlando  Fnrioso,  Florence, 
1876),  gives  us  a  romantic  ami  ironical  rendering  of  the  story 
of  that  same  Roland  who  is  the  hero  of  the  Chanson  de  Ro- 
land.  Born  in  France,  this  story  had  passed  over  into  Italy, 
taken  new  root  in  the  twelfth  and  thirteenth  centuries,  lived 
on  in  the  popular  imagination,  and,  finally,  in  the  Renais- 

sance, been  treated  by  the  grotesque  Pulci  in  his  llorgante 
Maggiore  and  the  satirical  Boiardo  in  his  Orlando  Innaino- 
rato.  By  this  long  route  did  it  eome  into  Ariosto's  hands. 
At  the  last,  therefore,  we  have  Ijut  two  )3oets  left,  Tasso  and 
Camoens,  who  can  be  said  to  have  transformed  by  efforts  of 
their  single  inuiginations  historical  themes  into  epic  works 
of  acknowledged  power.  And  even  these  poets,  though 
they  had  not  the  co-operation  of  the  popular  imagination, 
were  inspired  by  the  religious  enthusiasm  and  patriotic 
pride  of  their  fellow  men. 

BiBLioiiRAPHY. — H.  Steintlijd,  Das  Fpos  {in  ZeitscJirift  f. 
Volkfrpsi/rhologie.  v.,  )i.  1,  sei/..  1S68) ;  W.  Jordan,  Epische 
Briefe  (Frankturt-am-M.,  187G);  G.  Bazzoni,  Di  alctme 
epopee  nazionali  e  del  loro  processo  forinativo  (Milan, 

1868);  A.  Chassang  and  F.  Ij.  Marcon,  Les  C/iefs-d'veiipres 
epiques  de  tousles peuples.  Notices et  analyses  (Paris,  1870); 
A.  de  Gubernatis,  Storia  della  poesia  epica  {Milan.  1888); 
A.  Weber.  Ilistor//  of  Indian  Literature  (Eng.  trans.  Lon- 

don, 1878) :  L.  V.  Scliroeder,  Indiens  Literatur  it.  Cidtur 
(Leipzig,  1887);  A.  lloltzmann  (the  Younger),  Ueber  das 
alte  indiselie  Epos  (Durlacli.  ISSl);  art.  Sanskrit  Litera- 

ture in  Encyclopiedia  Britannica;  I.  Pizzi,  L'Epopea  Per- 
siana  (Florence,  1888) ;  J.  Darmesteter,  Les  Origines  de  la 
Poesie  persane  (Paris,  1887) ;  articles  Persicrn  Literature  and 
Firdousi  in  Encgelopiedia  Britannica;  Nntzhorn,  Die  Ent- 
stehungsweise  der  Ilomerisehen  Oediclite  (Leipzig,  18(59); 
Volkmann,  Geschiehte  u.  Kritik  der  Wolfsrhen  Prolegomena, 
(Leipzig,  1874) ;  A.  Lang.  Homer  and  tlie  Epic  (Lond<m, 
1898) ;  W.  J.  A.  Pi'hr.  v.  Tettau,  Ueber  die  epischen  Dicht- 
ungen  der  finnischen  T'ottcr  (Erfurt,  1878);  D.  Comparetti, 
II  Kalevala,  o  la  poesia  tradizionale  dei  Finni  (Rome, 
1891);  Chr.  Grein,  Die  liistorischen  Verhdltnisse  des  Be- 
owulfsliedes  (in  Eberfs  Jalirb.  f.  rom.  u.  engl.  Litteratur, 
iv.,  pp.  2(i0-38.^);  K.  MulU-nhoff,  Die  innere  Geschiehte  des 

Beoiriilfsliedes  (in  Ilaupt's  Zrit.srhr.  (xiv.,  J).  242,  «'(/.) ;  F. 
B.  Gunnnerc,  The  Anglo-Saxon  J/c/fffj/jOA- (llalle,  1881) ;  II. 
MoUer,  Das  Altenglisehe  Volksepos  in  der  ursprungtirlicn 

stropliischen  Form  (Kiel,  1888) ;  l<'ischer.  Die  Forschungen 
ilber  das  Nibelungenlied  (Lei|]zig.  1874) ;  Lichteiiberger,'  Le 
Poenie  et  la  Legendc  drs  A'llii'liingiii.  (Paris,  1891) ;  II.  d'Ar- 
bois  de  .Jnliainville,  Introduction  a  I'elude  de  la,  Litterature 
Celticjue  {r>  t.,  Paris,  1888-91);  /(/.,  Essai  d'un  Catalogue  de la  Litterature  epique  de  VIrlande  (Paris,  1888) ;  G.  Paris, 
Histoire  poetique  de  Charlemagne  (Paris,  1865);  id..  La  Lit- 

terature frant;aise  an  Moyen  Age  (3d  ed.  Paris,  1890);  Pio 

Rajna,  Le  Origini  dell'  Epopea  francese  (Florence,  1884); 
E.  Nyroji,  Storia  dell'  Epopea  francese  nel  medio  evo  (Ital. 
trans.  Turin,  1888) ;  L.  Gautier,  Ijcs  Epopees  franfaises  (2d 
ed.  4  vols.,  Paris,  1878-98) ;  0.  Biichner,  Das  altfranzosische 
Lothringer-Epos  (Leipzig.  1887);  Pio  Rajna.  Le  Fonti  deW 
Orlando  Furioso  (Florence,  1876);  M.  Mila  y  Fontanals.  De 
la  poesia  herbico-popular  castelluna  (Barcelona,  1874) ;  Saint- 

Marc  Girardin,  De  VEpopee  chretienne  jusqu'a  Klopstock 
{Revue  des  deux  Ilondes,  1  mar.,  1849  ;  l.T  aout,  1849  ;  1  avril, 
1850).  A.  R.  Marsh. 

Epicte'tilS  (in  Gr.  'ETrfOTTjros  ;  Pr.  fjpictete  ;  Germ.  Epik- 
tet;  Ital.  Epitetto):  .Stoic  philosopher;  b.  at  Ilierapolis,  in 
Phrygia,  aljout  60  a.  d.  lie  was  in  his  youth  a  slave  of 
Epaphroditus,  a  favorite  of  the  Emperor  Nero,  and  lived  at 
Rome.  He  became  a  freedman.  and  was  lianished  with 
otlier  philosophers  from  Rojne  by  Diimilian  in  S9  a.  d.. after 
which  he  lived  at  Nicopolis  in  Epirus.  He  was  a  nnm  of 
excellent  moral  character,  and  acquired  a  high  reputation 
as  a  teacher  of  philosophy,  but  he  wrote  little  if  anything. 
His  temjjer  and  doctrines  were  less  austere  than  those  of 

most  other  Stoics,  and  were  essentially  ('hristian  in  their 
nature.  It  does  not  aii])ear.  however,  that  he  had  any  con- 

nection with  the  Christian  ('lunch,  or  that  he  was  a  believer 
in  the  mysteries  of  that  religion.  Among  his  favorite  max- 

ims was  "  Suffer  and  abstain."  His  disciple  Arrian  collect- 
ed his  maxims  and  doctrines;  his  manual  called  Eneliiri- 

dion  has  been  translated  into  English  by  Mi;s.  Carter  (1758), 
and  by  T.  W.  Iligginson  (1865).^  See  Ritter,  History  of 

Philosophy ;  G.  Boileau,  Vie  d'JEpictete  et  sa  Philosophic (1655:  in  English  by  J.  Davies,  1670) ;  Farrar,  Seekers  after God  (1869). 

Epicurean  Pliilosopliy  :  a  system  of  philosophical 
teaching  which  took  its  name  from  Epicurus  (387-270  B.  c), 
its  founder.  It  originated  in  a  reaction  against  tlie  teach- 

ings of  Socrates  and  his  followers.  Throughout  the  period 
of  Greek  decline  and  the  last  ages  of  republican  Rome  it 
exercised  a  profound  influence,  which  was  perpetuated 
through  the  days  of  the  Roman  empire,  in  spite  of  the  op- 

position of  Stoicism  and  of  Christianity.  It  is  a  remark- 
able fact  that  italwavs  remained  substantially  as  Epicurus 

left  it. 
The  writings  of  Epicurus  are  lost,  with  the  exception  of 

fragments  chiefly  preserved  by  Cicero,  Seneca,  and  Diogenes 
Laertius,  but  the  sublime  poem  of  Ijucretius,  De  Rerum 

JS'aturd,  is  an  exposition  of  the  teachings  of  Eiiicurus. 
In  theology.  Epicureanism  was  essentially  atheism.  The 

gods  were  eternal,  immutable,  and  entirely  unconscious  of 
human  affairs.  Human  responsibility  for  wrong-doing  was 
consequently  reduced  to  the  mininunn.  The  highest  posi- 

tive duty  was  made  to  be  the  pursuit  of  pleasure — not  neces- 
sarily sensual  enjoyment,  tor  Epicurus  himself  taught  that 

repose  was  the  highest  pleasure.  Whatever  the  virtues  of 
E|iicurus  may  have  been,  the  results  of  his  system  of  ethics 
were  thoroughly  bad.  The  moral  corruption  of  ancient 
Greece  and  Rome  was  in  part  the  fruit  of  this  system.  The 

genial  temper,  the  elegant  habits  of  life,  and  the  moral  in- 
difference exhibited  in  the  writings  of  Horace  were  among 

the  least  objectionable  of  the  eft'ects  of  the  Epicurean  teach- ings. 
The  physical  doctrine  taught  by  Epicurus  and  Lucretius 

was  not  nidike  that  of  certain  modern  evolutionists.  They 
held  that  matter  is  uncreated,  indestructible,  and  that  all 
material  things  were  self-evolved,  without  a  supervising  or 

directing  Intelligence.  See  Lucretius,  De  Rerum  Naturd-, 

Gassendi,  Syntagma  Philosophiie  Epicuri;  and  Henne's 
article  Epicure  in  the  Dictionnaire  des  Sciences  Philoso- ■p]}  iqu.es. 

Epicii'rns(in  Gr.  'ETriVoupos) :  Greek  philosopher;  founder 
of  the  Epicurean  Phii-osophy  {q.  v.) ;  b.  in  the  island  of 
Samos  in  337  (or,  as  some  say,  841)  B.  c.  He  was  a  son  of 
Neocles.  an  Athenian,  and  is  said  to  have  been  a  pupil  of 
Xenocrates,  but  he  professed  to  be  self-taught.     At  the  age 
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of  eighteen  he  visited  Alliens,  afterwanl  traveleil  in  Ionia, 
and  opened  a  school  at  Mitvlenc.  where  lie  taught  new  doc- 

trines. About  the  year  307" he  removed  to  Athens,  where  he 
purchased  a  t;arden  and  founded  a  celelirated  school  of 

philosophy,  lie  was  very  popular  as  a  teacher,  and  gained 
a  great  number  of  disciples.  He  recognizeil  pleasure  as  the 
chief  good,  and  conse(]uently  was  calumniated  by  the  Stoics, 
but  it  appears  thfit  his  habits  were  temiierate  and  virtuous. 

Epicurus  took  no  part  in  imlitical  alTairs.  He  wrote  numer- 
ous works  on  ethics,  natural  philosophy,  etc.,  which  are  not 

extant,  but  several  of  his  letters  have  Ijeen  preserved  by 
Diogenes  Laertius.  His  opponents  admitted  that  he  was 

personally  amiable  and  virtuous.  Knowledge  of  his  doc- 
trines is  deriveil  chiefly  from  the  works  of  Cieero  and  hu- 

cretius,  who  in  his  poem  l>e  l{erniii  Natiira  amply  illu.s- 
trates  his  ]ihilosophy,  and  expresses  gri'at  admiration  i)f  l^^u- 
curus.  Among  the  eminent  men  who  favored  Epicurean 
principles  were  Horace,  Atticus,  Gassendi,  Rousseau,  and 
Voltaire.  D.  in  370  B.  o.  See  Gassendi,  De  Vita  et  Mori- 

bus  Epicuri  (1647) ;  Hitter,  Jlifitori/  of  Philmnplnj  ;  Zeller's Stoics,  Epicureans,  and  Skeplia. 

Epicycle  [Gr.  eiriKvKKos;  eVi.  upon  +  kvkKos.  circle]:  in 
ancient  astronomy,  a  circle  having  its  center  moving  along 
the  circumference  of  another  circle.  It  was  a  favorite 

opinion  of  the  Greek  astronomers  that  all  the  celestial  mo- 
tions must  bo  uniform  and  circular,  because  the  circle  is 

the  most  perfect  of  i)lane  figures.  The  phenomena  of  the 
stations  and  retrogradations  of  the  planets  were  apparently 
inconsistent  with  this  notion  ;  and  in  order  to  explain  them, 
Apollonius  of  Perga  imagined  the  theory  of  epicycles  and 
deferents.  He  sujjposed  every  planet  to  move  uniformly  in 
the  small  circle,  or  epicycle,  the  center  of  which  is  carried 
imiformly  forward  along  the  circumference  of  the  large 
circle  or  deferent,  of  which  the  earth  occupies  the  center. 
Hipparchus,  having  discovered  the  eccentricity  of  the  solar 
orbit,  supposed  the  motions  to  be  perforiued  in  eccentric 
circles.  The  celebrated  astronomer  Ptolemy  adopted  the 
hypotheses  both  of  Apollonius  and  Hipparchus :  that  is,  he 
supposed  the  earth  to  be  placed  at  a  small  distance  from 
the  center  of  the  deferent  circle  (which  consequently  was 
called  an  eccentric),  and  the  |:ilanetto  move  uniformly  in  the 
epicycle,  the  center  of  which  also  moves  uniformly  in  the 
deferent.  By  means  of  these  suppositions,  and  by  assign- 

ing proper  ratios  (determined  by  observation)  between  the 
radius  of  the  deferent  and  the  radius  of  the  epicycle,  and 
also  between  the  velocity  of  the  planet  in  the  epicycle  and 
the  velocity  of  the  center  of  the  epicycle  on  the  deferent,  he 
was  enabled  to  represent  with  consid<'rabIe  accuracy  the  ap- 

parent motions  of  the  planets,  and  particularly  their  stations 
and  retrogradations.  As  a  first  step  toward  connecting  the 
sciences  of  astronomy  and  geometry  the  hypothesis  of  epi- 

cycles does  great  honor  to  its  inventoi's. 
Epicycloid  [from  epicycle  +  -old.  a  suiHx  from  Gr.  eZSos. 

form] :  a  curve  traced  by  a  point  on  the  eii'cumference  of  a 
circle  which  rolls  on  the  convex  side  of  a  given  fixed  circle. 
It  belongs  to  the  class  of  curves  called  roulettes,  and  is  not 
invariably  a  transcendental  curve.  It  is  always  of  a  finite 
order  when  the  circumferences  of  the  two  circles  are  com- 

mensurable. The  normal  of  the  epicycloid  is  easily  con- 
structed ;  it  always  coincides  with  the  line  w'hich  Joins  the 

generating  point  to  the  corresponding  point  of  contact  of 
the  two  circles.  The  evolute  of  the  epicycloid  is  a  similar 
epicycloid,  the  radii  of  the  circles  being  merely  altered  in  a 
certain  ratio.  When  the  circles  are  equal  the  epicycloid  is 
similar,  ami  similarly  placed  to  the  pedal  of  the  fixed  circle 
with  respect  to  a  puint  in  the  circumference.  The  curve  is 
the  cardioid,  which  is  the  inverse  of  a  parabola.  The  epi- 

cycloid was  invented  liy  Roraer,  the  Danish  astronomer, 
who  aljout  1674  proposed  this  curve  as  the  best  form  for  the 
teeth  of  wheels,  in  order  to  prevent  friction.  Newton  gave 
its  rectification  in  his  Principia. 

Epidam'iuis :  See  Durazzo. 

Epidau'nis  (in  Gr.  'Eir/5ai/pos) :  an  ancient  town  of 
Greece,  on  the  cast  coast  of  the  Peloponnesus  and  on  the 
Saronic  Gulf,  about  4.5  miles  S.  W.  of  Athens.  It  was  an 

indeiiendcnt  state,  ami  possessed  a  small  territory  called  Epi- 
daiiria.  As  early  as  600  n.  c.  it  was  one  of  the  chief  com- 

mercial cities  of 'the  Pidoponncsus.  It  derived  much  im- portance from  its  temple  of  yEsculapius  (situated  5  miles 
from  the  town),  which  was  one  of  the  most  celebrated  sanc- 

tuaries in  Greece,  and  was  frequented  by  patients  from  all 
of  the  Hellenic  states  seeking  a  cure  for  their  diseases. 
Here  are  the  ruins  of  a  magnificent  theater.  370  feet  in  di- 

ameter, with  fifty-five  rows  of  scats.  Once  in  four  years, 
nine  days  after  the  Isthmian  games  at  Corinth,  a  festival  was 
celebrated  here  in  honor  of  iEsculaiiius,  with  musical  and 
gymnastic  games.  On  or  near  the  site  of  Epidaurus  is  a 
small  village  called  Nea-Epidavro.  or  Pidavro.  at  which  the 
first  national  assembly  of  modern  Greece  assembled  in  1822, 
and  drew  up  the  instrument  known  as  the  Constitution  of 

Epidaurus. 

Epidemics  [from  Gr.  ̂ jrtS^^ios.  among  the  people,  sojourn- 
ing among:  int.  to,  upon  +  Soiios.  people;  the  word  eom- 

moidy  implies,  as  does  also  the  verb,  inSrifiuv.  (he  .sojourn- 
ing of  foreigners,  as  distinguished  from  (ySriiios,  iviiiinos, 

native;  hence  the  distinction  epidemic  versus  endemic]: 
Diseases  wliich  appear  from  time  to  time  in  a  certain  local- 

ity and  spread  widely,  affecting  large  numbers  of  people. 
Endemic  diseases,  on  the  other  hand,  are  such  as  are  con- 

stantly met  with,  isolated  cases  occurring  now  and  then. 

Many'  epidemic  diseases  are  endemic  in  certain  countries where  tlu^  conditions  are  eminently  favorable,  as  in  the  case 
of  cholera,  which  is  endemic  on  the  deltas  of  the  Ganges,  and 
yellow  fever,  which  is  constantly  present  in  certain  of  the 
South  American  stales.  Some  affections  are  apparently  only 

epidemic,  but  the  number  of  such  is  exceedingly  small.  Cer- 
tain diseases  which  are  endemic  as  a  rule  become  epidemic 

when  atmospheric  or  other  influences  predispose  the  com- 
munity to  general  infection.  This  is  seen  in  tne  U.  S.  in  the 

case  of  tyjihoid  fever  and  dysentery,  as  well  as  other  dis- 
eases. An  interesting  instance  in  point  is  the  epidemic 

spread  of  malaria  which  sometimes  attends  extensive  ex- 
cavations along  the  banks  of  rivere,  where  malaria,  originally 

prevalent,  became  unknown  as  the  result  of  suitable  drainage. 
The  study  of  epidemics  and  the  causes  leading  to  them  is 

one  of  the  most  interesting  and  important  Branches  of  med- 
ical history  and  pathology,  and  has  occasioned  the  widest 

differences'  of  opinion.  This  was  largely  the  result  of  ig- norance of  the  causes  of  the  various  epidemic  diseases,  and 
has  been  to  a  large  extent  removed  by  a  fuller  knowledge  of 
micro-organisms  and  their  relation  to  disease.  Formerly 
atmospheric  and  telluric  conditions,  such  as  humidity,  winds, 
the  character  of  the  soil,  soil  moisture,  and  the  like,  were 
given  the  most  prominent  place  in  the  causation  of  epidemics ; 
but,  though  there  are  still  some  who  maintain  the  pre-emi- 

nence of  these  causes,  the  majority  of  hygienists  are  now 
strongly  inclined  to  regard  them  of  secondary  importance 
to  the  actnal  causes,  micro-organisms.  The  study  of  epi- 

demiology is  therefore  intimately  concerned  with  that  of 
bacteriology  on  the  one  hand  and  preventative  medicine  on 
the  other  hand,  and  a  knowledge  of  the  causes  of  epidemics 
has  in  many  instances  led  to  almost  complete  eradication  of 
certain  diseases.  This  was  seen  in  the  ease  of  scun-y,  for- 

merly the  scourge  of  seamen  and  of  armies,  but  now  un- 
known excepting  where  the  grossest  carelessness  or  un- 
toward circumstances  prevent  a  suitable  dietary.  In  the 

case  of  childbed  fever,  which  in  certain  places  and  at  cer- 
tain times  has  attained  epidemic  characters,  the  practice 

of  antiseptic  precautions  has  almost  exterminated  the  dis- ease. 
Diseases  which  are  epidemic  are  for  the  most  part  of  the 

group  designated  as  infectious,  and  which  are  considered  to 
be  due  to  certain  micro-organisms.  Of  these  disea.ses.  some, 

as  tvphoid  fever,  diphtheria,  and  scarlet  fever,  are  also  in- 
cluded among  the  contagious  diseases — that  is,  they  are 

communicated  to  other  individuals  by  mere  contact,  while 

others,  as  typhoid  fever,  cholera,  and  inalaria.  are  non-con- 

tagious, and  are  never  communicated  directly  from  pei-son 
to'^  person,  excepting  through  water,  food,  or  other  matters 
infected  bv  the  affected  individual.  Exact  Hnes  can  not  be 

drawn  between  non-contagious  and  contagious  diseases,  and 
in  the  case  of  certain  diseases  there  is  doubt  as  to  the  class 
to  which  thev  belong. 

Aside  from  epidemics  of  infectious  diseases  there  are 

sometimes  curious  epidemics  of  mental  or  nervous  diseases, 
some  of  which  in  a  measure  are  exaggerations  of  what  are 

generallv  recognized  as  waves  of  popular  belief.  Thus  from 

time  to  time  a" war  spirit  prevails,  as  in  1770  to  179o  or  in 1848.  The  crusades  were  in  a  measure  instances  of  epidemic 

mental  influences.  The  children's  crusade  was  an  extreme 
instance,  bordering  on  a  pathological  condition.  Epidemics 

of  dancing  mania,  of  witchcraft,  of  suicide,  and  the  like  are 
distinctlv  cases  of  mental  aberrations. 

Sometimes  certain  diseases  are  associated  and  prevail  as 

epidemic's  simultaneously.  This  was  the  case  with  typhus 

fever  and  spotted  fever  i'n  several  epidemics,  and  is  not  in- 
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frequently  noted  in  the  case  of  other  diseases.  On  the  otiier 
hand,  it  is  oeuasiunully  noted  that  one  disease  follows  an- 

other in  epidemic  form,  and  by  successive  plagues  whole 
populations  may  be  exterminated.  A  study  of  the  epidem- 

ics of  the  thirteenth,  fourteenth,  antl  fifteenth  centuries  gives 
abundant  evidence  of  this. 

As  a  rule,  the  first  period  of  an  epidemic  is  the  worst,  for 
susceptible  individiuils  fall  an  easy  prey,  but  sometimes  the 
latter  days  are  worse  than  the  onset.  As  there  is  a  differ- 

ence in  the  severity  of  the  disease  from  time  to  time  in  an 
epidemic,  so  there  may  be  differences  in  different  epidemics. 
Every  physician  recognizes  that  the  typhoid  fever  of  one 
epidemic  is  by  no  means  of  the  severity  of  that  in  another 
outbreak,  and  the  same  thing  is  even  more  noticeable  in 
the  case  of  diphtheria  or  scarlet  fever. 

Curious  cycles  are  often  observed  in  the  outbreak  of  cer- 
tain epidemics,  and  it  is  noted  that  smallpox,  cholera,  and 

other  diseases  appear  at  somewhat  regular  intervals.  A  par- 
tial explanation  of  this  may  be  found  in  the  fact  that  per- 
sons once  affected  are  for  the  most  part  immune  from  sub- 

sequent attacks,  and  that  an  interval  must  pass  before  new 
susceptible  individuals  have  grown  up.  This  is  manifestly 
but  a  partial  and  imperfect  explanation. 

Epidemics  spread  from  place  to  place  in  various  ways. 
Sometimes  the  poison  is  carried  by  affected  persons,  by 
clothing,  or  by  food,  and  it  may  be  noted,  as  in  the  case  of 

cholera,  that  the  disease  extends  alo'ng  the  lines  of  travel and  with  the  rapidity  with  which  travel  is  effected.  Other 
epidemics,  as  typhoid  fever,  are  carried  along  water-ways, 
and  infection  is  generally  accomplished  through  drinking 
water.  In  another  class,  to  which  influenza  notably  belongs, 
dissemination  occurs  through  the  air,  and  so  widely  that  the 

term  "  pandemic  "  is  appropriately  applied. 
Fortunately  the  knowledge  of  certain  principles  regard- 

ing infectious  diseases  gives  promise  of  extermination  of 
epidemics  in  a  way  quite  different  from  these  before  referred 
to.  These  principles,  which  are  strikingly  exemplified  in 
vaccination,  indicate  the  possibility  of  protective  inocu- 

lation against  other  diseases,  and  the  possibility  of  rendering 
man  immune  from  infections  of  all  kinds.  Much  patient 
work  remains  to  be  done  in  this  direction,  but  the  sciences 
of  bacteriology  and  pathological  physiology  have  opened 
the  channels  of  experimentation.     See  Climate. 

WiLLiASi  Pepper. 

EpidPii'driim  [from  Gr.  M.  upon  +  SivSpov.  tree] :  a 
large  Linn;ean  genus  of  epiphytic  orchids,  which,  as  origi- 

nally constituted,  includes  the  vanilla  and  many  other 
species.  The  species,  about  400  in  number,  abound  iu  the 
tropics  and  many  have  very  showy  flowers.  The  only  tree 
orchids  native  to  the  U.  S.  belong  to  this  genus.  The  Upi- 
dendrum  conopseum  grows  principally  upon  magnolia-trees, 
and  is  found  in  South  Carolina,  Georgia,  and  Florida. 
Several  species  are  confined  to  Florida.  The  blossoms,  al- 

though rather  pretty,  are  not  conspicuous. 

Epider'mis  [6r.  4mSepiJ.ls,  the  outer  skin  :  eV(,  upon  -i- 
S4pix.a,  skin] :  called  also  Cuticle,  or  Scarf-skill ;  in  anat- 

omy, a  modification  of  the  epithelium,  accurately  molded 
to  the  papillary  layer  of  the  true  skin  or  derma.  When  ex- 

posed to  pressure  au<l  friction  it  becomes  hard  and  thick,  as 
in  the  palms  of  the  hands ;  otherwise  it  is  soft.  It  is  com- 

posed of  agglutinated,  flattened  cells,  but  in  the  deep  layers 
the  cells  are  rounded  or  cuboidal,  and  filled  with  soft  con- 

tents. In  most  races  of  men  these  deep  cells  contain  more 
or  less  pigmentary  matter,  which  gives  the  skin  its  various 
shades  from  black  to  white.  The  epidermis  is  penetrated 
by  the  ducts  of  the  sweat-glands  and  oil-glands  of  the  skin. 
Its  cells  are  developed  by  multiplication  of  the  cuboidal  cells 
of  the  deeper  layers.  The  hair  and  nails  in  man,  and  also 
the  horns  in  lower  animals,  are  modifications  of  the  epider- 

mis.   See  Histology. 

The  epidermis  in  plants  is  a  layer  of  thick-walled  cells,  of 
character  varying  extremely  in  different  species.  It  is  en- 

tirely homologous  in  structure  with  animal  epidermis. 
Upon  leaves  it  is  penetrated  by  the  storaata,  and  both 
transmits  exhalations  and  absorbs  carbonic  acid,  the  most 

important  part  of  the  plant's  food. 
Epidote  [as  if  from  Gr.  *eVi5oT05,  deriv.  of  iviSiSSvai.  to 

superadd ;  4irl,  upon  +  SiS6i/at.  give — said  to  be  so  named  be- 
cause the  series  of  the  secondary  forms  are  an  enlargement 

on  the  base  of  the  primary] :  a  mineral  which  consists  essen- 
tially of  silica  and  alumina,  combined  with  portions  of  lime, 

oxide  of  iron,  or  peroxide  of  manganese.  Some  of  the  clear 
varieties  are  used  as  gems ;  these  ai'e  cliiefly  from  Untersulz- 

bachthal.  in  the  Tyrol.  Ejiidote  occurs  in  the  crystalline 
rocks  of  the  Eastern  U.  S.  at  many  places,  but  not  of  gem 
quality.  A  variety  containing  lime  is  called  zoisite,  and 
another  containing  manganese  is  termed  pistacite.  It  is 
often  found  crystallized  in  yirisms,  and  sometimes  occurs 
massive.  The  color  is  generally  some  shade  of  olive  color, 
from  nearly  black  to  golden  green,  yellow,  brown  or  red. 

Revised  by  G.  F.  KuNZ. 

Epig:8e'a  [from  Gr.  Myaios.  upon  the  earth  ;  i-xi,  upon  + 
■yala,  earth] :  a  genus  of  plants  belonging  to  Ihe  A'ricacecB  or 
heath  family,  and  com|)rising  two  species.  Epigcea  repens, 
popularly  known  as  trailing  arbutus,  is  a  prostrate  plant 
with  evergreen  and  heart-shaped  alternate  leaves  and  clus- 

ters of  rose-colored  or  white  flowers,  which  appear  in  early 
spring  and  exhale  a  delightful  fragrance.  It  is  found  iii 
sandy  woods,  especially  under  evergreens,  sometimes  in 
rocky  soil,  and  ranges  from  Canada  to  Texas.  In  New  Eng- 

land it  is  somewhat  inappropriately  called  mayfiower,  and 
in  the  Southern  Stales  ground  laurel.  The  plant  has  diu- 

retic powers.     The  other  species  of  Epigwa  is  Asiatic. 

Epigrlot'tis  [(.ir.  einyAwTTls  ;  im,  upon  +  yKaiTTa.  tongue  ; 
so  named  in  allusion  to  ifs  position]:  the  lid  which  closes 
the  entrance  to  the  larynx  during  deglutition.  It  is  com- 

posed of  fibro-cartilage  covered  with  mucous  membrane. 
During  respiration  the  epiglottis  is  vertical,  and  in  the  act 

of  swallowing  it  automatically  falls  backw'ard  and  down- 
ward and  closes  the  larynx,  thus  preventing  the  passage  of 

food  into  that  organ.  Revised  by  William  Pepper. 

Epig'oiii  [Lat.  form  of  Gr.  iniyovoi,  those  born  afterward, 
descendants ;  €iri.  upon  -I-  root  ytv-.  be  born,  become] :  liter- 

ally, successors  or  heirs ;  a  collective  appellation  of  the  sons 
of  the  seven  Greek  chiefs  who  conducted  the  expedition 
against  Thebes.  Their  names  were  Alcmaeon,  Thersander, 
Diomedes,  ̂ gialeus,  Proraachus,  Euryalus,  and  Sthenelus. 
They  renewed  the  war  and  took  Thebes.  JEschylus  made 
the  story  of  these  chiefs  the  subject  of  a  tragedy,  Tlie  Seven 
against  Thebes.  In  the  history  of  literature  the  name  is 
sometimes  applied  to  those  writers  who  confine  themselves 
to  the  further  development  of  the  ideas  of  the  great  masters 
of  the  classic  period. 

Epigram  [from  Gr.  iTrlypamxa.  an  inscription,  an  epitaph, 
a  short  pithy  stanza  such  as  those  used  in  eiutajihs;  iiri. 
upon  +  ypatpeiv,  write] :  originally  an  inscription  or  brief 
writing  :  a  short  poem  or  piece  of  verse  which  has  only  one 
subject,  and  ends  with  a  witty  or  ingenious  turn  of  thought; 
an  interesting  idea  expressed  happily  in  a  few  words.  The 
Greek  eiiigram  was  at  first  a  short  collection  of  lines  in- 

scribed on  a  monument  or  statue,  and  the  word  was  after- 
ward transferred  to  short  poems  suitable  for  inscriptions. 

The  general  characteristics  of  Greek  epigrams  are  perfect 

'  simplicity  and  the  seemingly  studied  absence  of  that  point 
which  characterizes  the  modern  epigram.  But  perhaps  this 
seeming  pointlessness  is  due  to  our  ignorance  of  the  circum- 

stances under  which  they  were  written  and  to  which  they 
allude.  It  appears  that  the  first  and  indispensable  require- 

ment of  an  epigram  is  not  brevity  nor  sharpness,  but  antith- 
esis. Epigrams  are  nearly  all  in  one  form  of  metre,  the 

elegiac.  Some  of  the  epigrams  of  Catullus  and  IMartial  jjre- 
sent  the  modern  epigrammatic  character;  and  Martial  has 
in  fact  afllorded  the  model  on  which  the  modern  epigram 
has  been  framed.  The  French  writers  have  been  more  suc- 

cessful in  epigrams  than  any  other  modern  writers,  and  they 
excel  especiaUy  in  those  wliich  are  intended  to  be  satirical 
and  inquant. 

Epigraphy  [Gr.  emypa<pii,  inscription:  from  eiri,  upon + 
ypdup^iy,  write]  :  the  science  of  deciphering  and  explaining Inscriptions  (q.  v.). 

Epig'yiious  [from  Gr.  M.  upon  +  yvirfi.  a  female] :  a  bo- 
tanical terra  api>lied  to  stamens  and  petals  which  grow  on 

the  summit  of  the  ovary.  These  sometimes  appear  to  be 
inserted  on  the  ovary,  in  consequence  of  the  coherence  of 
the  calyx  with  the  ovary. 

Ej»ilei»sy  [from  Gr.  iwt\r)\t/la.  4iriKt]^is.  seizure,  epilepsy ; 
4iri,  upon  -f-  Xa&eiv,  seize] :  a  chronic  disease  of  the  nervous 
system  characterized  by  short  periods  of  unconsciousness, 
with  or  without  convulsive  movements;  called  also  Fits 
and  Falling  Sickness.  It  has  been  known  since  the  ear- 

liest times,  and  its  history  is  closely  associated  with  that 
of  witchcraft  and  sorcery.  It  was  long  thought  to  be  of 
supernatural  origin,  and  its  victims  were  looked  upon  with 
mingled  awe  and  fear.  It  is  only  within  the  nineteenth 
century  that  epilepsy  has  been  studied  scientifically.    But 
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little  is  known  of  its  causation.  It  is  more  apt  to  bofjin  in 
childhood.  Direct  inheritance  plays  a  smaller  part  tlian  is 

popularly  snpposed,  l)Ut  insanity,  drunkenness,  and  hysteria 
in  the  parents  slronniy  predisjiose  to  it.  Frijjht,  over-eating, 
worms,  tcetliinj?,  are  all  said  to  he  causative.  tJases  have 
been  cured  after  the  removal  of  foreign  bodies  from  the  ear, 

cutting  out  a  painful  cicatri.x,  and  circumcision.  .Such  in- 
stances are,  however,  very  rare.  The  seat  of  the  disease,  it 

is  quite  well  established,  is  in  the  gray  matter  of  the  surface 
of  the  hemispheres  of  the  brain.  There  are  three  varieties 
of  epilepsy :  petit  mat,  grand  mat,  and  Jacksonian,  or  local, 
or  focal  epilepsy. 

In  petit  mat  there  is  momentarv  unconsciousness  without 
convulsion.  Often  the  patient  fei'ls  faint,  or  has  a  sensation 
of  vertigo.  He  dro))s  whatever  he  may  have  in  his  hands, 
ceases  speaking,  anil  turns  pale,  with  eyes  wide  open  and 
staring.  In  a  moment  eousiiionsness  returns,  and  lie  con- 
tiimes  whatever  hi'  may  have  l)iM'n  doing. 

Orand  mat  presents  a  very  dilferent  picture.  Ofte.n  tlie 
patient  can  foretell  an  attack  by  means  of  a  localized  sen- 

sation called  an  aura.  The  commonest  aura  is  ati  uneasy 

sensation  in  the  pit  of  the  stomach.  There  may  be,  how- 
ever, simply  a  feeling  of  terror,  a  flash  of  liglit,  or  a  distinct 

visual  hallucination.  In  one  case  the  patient  always  saw  a 
landscape.  Again,  there  may  be  noises  or  sounds  of  music 
or  voices  in  tlie  ears.  Ahnost  immediately  after  the  aura  the 
patient  cries  out,  falls  uueonscious,  becomes  rigid  for  a 
moment,  and  then  is  seized  with  violent  convulsive  move- 

ments of  the  entire  body.  The  eyes  roll,  the  lids  open  and 
shut,  and  the  face  is  livid  and  contorted  into  the  most 
horrible  grimaces.  Froth,  mixed  perhaps  with  blood  from 
the  bitten  tongue,  escapes  from  the  mouth.  After  a  few 
minutes  tlie  convulsion  ceases.  A  profound  stupor  suc- 

ceeds, and  the  breathing  is  deep  and  noisy.  After  a  time 
the  patient  can  be  aroused,  but  if  left  alone  he  will  sleep  for 
some  hours.  Sometimes  fit  follows  fit  rapidly,  without  the 
patient  ever  regaining  consciousness,  producing  the  con- 

dition called  status  epilepticus.  Death  usually  follows  from 
exhaustion.  Epileptic  convulsions  are  sometimes  followed 
by  curious  mental  phenomena.  The  patient  may  pass  into 
a  condition  of  trance  in  which,  like  a  somnambulist,  he  may 
perform  the  most  complicated  acts  without  any  subsequent 
recollection.  Again  a  fit  may  be  followed,  or  even  replaced, 
by  an  attack  of  acute  mania,  in  which  the  patient  may  have 
homicidal  or  suicidal  tendencies.  This  is  a  fact  of  great 

moment  in  medical  jurisprudence,  as  no  doubt  many  appa- 
rently causelesss  and  motiveless  assaults  are  committed 

while  in  this  condition.  The  tendency  in  epilepsy  is  toward 
chronic  mental  degeneration,  though  it  may  accompany  the 
soundest  intellect.  Na|)oleon,  Peter  the  Great,  and  Julius 
Caesar  were  all  afflicted  with  it.  Indeed,  the  Italian  school 

of  psychologists  claim  that  genius  is  an  cpileptical  degenera- 
tion ;  but  of  this  there  is  no  sufficient  evidence.  Napoleon 

was  a  genius  in  spite  of  epilepsy,  not  because  of  it. 
One  of  the  rarer  forms  of  the  disease  is  the  so-called  epi- 

lepsia procursiva,  which  is  characterized  by  attacks  of  vio- 
lent running,  either  in  a  straight  line  or  a  circle,  sometimes 

ending  by  a  fall  and  coma.  In  epilepsia  nutans  there  are 
nodding  movements  of  the  head  from  side  to  side,  and  up 
and  down,  lasting  .1  few  moments. 

In  epilepsia  logiiax  the  patient  repeats  time  and  again 
some  one  word. 

In  Jacksonian  epilepsy  consciousness  is  unaffected,  and 
the  spasm  is  localized  to  one  extremity  or  side  of  the  face. 
It  is  usually  due  to  a  gross  localized  lesion  in  the  motor 
region  of  the  brain — a  tumor,  abscess,  meningitis,  or  injury. 

The  treatment  of  epilep;?y  depends  upon  the  cause  and 
the  variety  of  the  disease  with  which  the  patient  is  affected. 
During  the  fit  the  clothes  should  be  loosened,  and  the  pa- 

tient only  restrained  enough  to  prevent  his  injuring  himself. 
William  Peppier  and  Charles  W.  Burr. 

Epilo'biiim  [from  Gr.  iirl.  upon  -1-  Aoi8<Js,  lobe  of  ear, 
pod],  or  Willow  Horl):  a  genus  of  herbaceous  perennial 
plants  of  the  family  Onagraeeie,  natives  of  temperate  and 
cold  climates.  They  have  eight  stamens  and  four  petals. 
The  fruit  is  an  elongated  many-seeded  pod  or  capsule. 
Some  of  the  species  bear  beautiful  flowers.  The  Epilohium 
anffustifolium,  a  native  of  Europe  and  of  the  U.  S.,  has  showy 
pink-purple  flowers,  and  is  sometimes  planted  in  gardens. 
Several  ol  her  s]iecies  are  indigenous  in  the  IT.  S.  The  pop- 

ular name  willow  herb  was  given  in  reference  to  the  leaves, 
which  resemble  those  of  a  willow.  These  leaves  have  astrin- 

gent properties,  and  are  reputed  to  have  other  active  powers. 

Kpilogiic  [from  Greek  4wl\oyos,  closing  discourse  as  in  a 
diiima  or  oration,  in  contrast  to  ■irp6\oyos,  introduction  ;  inl, 
upon  +  \o7<is,  discourse]:  in  dramatic  poetry,  the  closing 
address  to  the  audience  at  the  end  of  a  play.  It  was  usu- 
allv  s|joken  by  one  of  the  actors,  and  was  cheerful  and  fa- 

miliar in  tone.  The  term  is  .sometimes  applied  to  the  con- 
clusion of  an  oration. 

Epim'aclins  [apparently  from  Gr.  iiriftaxo!,  assailable, 
that  may  easily  be  attacked;  M,  upon  -I-  ndxv,  battle]:  a 
genus  of  birds  belonging  to  the  Paradiseida,  or  birds  of 
paradise,  having  a  slender  bill,  densely  feathered  nostrils. 

Epimachus  speciosiLS,  or  grand  plume  bird. 

and  a  long  tail.  Sometimes  made  the  type  of  a  separate 
sub-family,  the  Epimachime.  Two  species  are  known,  the 
largest  being  the  grand  plume  bird  (Epimac/ius  speciosus), 
an  inhabitant  of  New  Guinea.  This  magnificent  bird  is  a 
little  over  3  feet  in  length,  of  a  velvety  black  above  and 
below,  with  touches  of  coppery  green  about  the  head  and 
back.  On  each  side  of  the  breast  is  a  fan-shaped  tuft  of 
plumes  tipped  with  a  band  of  steel  blue.  The  two  central 
tail  feathers  are  steel  blue,  and  other  parts  of  the  plumage 
are  nuirked  with  metallic  reflections.  E.  A.  Lucas. 

Epiineirides  (in  Gr.  'EirifieviSTjs ;  Ft.  £pintenide):  Greek 
poet  and  prophet :  a  native  of  Crete ;  flourished  about  600 
B.  c.  According  to  tradition  he  feU  asleep  in  a  cave,  and 
awaked  after  a  lapse  of  more  than  fifty  years,  with  a  large 
increase  of  wisdom  and  inspiration.  A  poem  on  the  voyage 
of  the  Argonauts  is  ascribed  to  him.  At  the  request  of  the 
Athenians,  who  were  afflicted  with  the  plague,  he  visited 
Athens  about  506  b.  c.  and  purified  that  city.  Goethe  wrote 
a  poem  called  Des  Epimenides  Erwachen. 

Epinie'tliens  [Gr.  'ETrifnjflfus,  so  named  in  presumed  con- trast to  I'roiiietheus,  as  it  to  mean  af/er-thought  as  opposed 
to  fore-thought]:  in  the  Greek  mythology,  a  brother  of 
Prometheus  and  the  husband  of  Pandora.  His  daughter 

Pyrrha  became  the  wife  of  Deucalion. 
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Epilial.  «'pee'ni&r :  town  of  Franco ;  capital  of  tliR  de- 
partment of  Vosges;  pleasantly  situated  at  the  western  base 

of  the  Vosges  Mountains,  on  IxjIIi  sides  of  the  Moselle,  about 
200  miles  E.  S.  E.  of  Paris  (see  map  of  France,  rcf.  4-11).  It 
is  defended  by  three  forts,  and  lias  a  ruined  castle,  a  fine 
Gothic  church,  a  theater,  a  hospital,  a  public  library,  a 
museum  of  pictures  and  antiquities,  and  manufactures  of 
cutlery,  paper,  hosiery,  lace,  cliemicals,  pottery,  and  linen 
fabrics.     Pop.  (1806)  30,525. 

Epiiiay,  a'pee'na',  LorisE  Pi.orknce  Petronili^b  de  la 
Live,  Madame  d' :  author ;  b.  in  France  about  1725.  Slie 
was  married  at  an  early  age  to  her  cousin,  M.  d'fipinay,  but 
they  were  soon  separated.  She  was  intimate  with  Rousseau, 
for  whom  she  built  the  hermitage  at  Montraorenci,  and  with 
Friedrich  Gritn_m.  Her  work  on  education,  entitled  Con- 
versafions  of  Emilie.  (1783),  gaineil  a  prize  of  the  Frencli 
Academy.  D.  Apr.  17,  1783,  leaving  autobiographic  mem- 

oirs (3  vols.,  1818).  See  Fallu,  La  Marquise  d'JEpinai/ 
(1866) :  Percy,  Jetinesse  de  Madame  d'Ejiinay  (1882). 

E])iphaiiia :  See  IIamah. 

Epipha'nins  (in  Cir. 'Emij)ai/ios ;  Fr.  ̂ Kpi'^j/frtwe),  Saint:  a 
bishop  and  theologian ;  1).  at  Besanduke,  near  pjlcuther- 
opolis,  in  Palestine,  about  310  A,  D.  He  was  educated  in 
Egypt  by  monks,  who  instilled  into  liis  mind  ascetic  notions, 
and  became  afterward  a  discijile  of  Ililarion.  In  367  he 
was  made  Bishop  of  Constantia  (formerly  Salamis),  in  the  isl- 

and of  Cyiirus.  He  was  an  adversary  of  Origen,  wlioiu  he 
denounced  as  a  heretic,  and  he  co-operated  witli  tliose  who 
deposed  Chrysostom.  He  wrote,  besides  otlier  works  in 
Greek,  a  treatise  against  heresies,  entitled  Panariiiin,  which 
is  one  of  the  most  important  sources  of  information  for  the 
history  of  the  ancient  Christian  Church.  The  best  edition 

of  his"  works  is  by  W.  Dindorf  (5  vols.,  1859-63).  D.  on board  ship  returning  home  from  Constantinople,  in  the 
spring  of  403.  See  R.  A.  Lipsius,  Zur  (jaellenkritik  des 
Epiphanius  (Vienna,  1865). 

Epiph'any  [from  Gr.  iTrnpav^ia,  appearance,  manifestation, 
also  from  i-nupdvia  (sc.  Upd)  neiit.  plur.,  tlie  Christian  festival 
of  tlie  manifestation,  derL\'.  (if  emrpalyeirSai,  appear] :  a  festi- 

val in  the  Cln-istian  Cliurch,  celclirated  the  twelfth  day 
after  Christinas  (Jan.  6),  to  commemorate  four  events :  (1) 

Christ's  baptism  ;  (2)  his  birth  ;  (3)  his  manifestation  to  the 
magi ;  (4)  the  manifestation  of  his  divinity  in  the  miracle  at 
Cana.  Later,  especially  in  the  Western  Church,  it  po|)uIar- 
ly  coraniemorated  the  visit  of  tlie  three  wise  men  to  the  infant 
Jesus.  It  was  Eastern  in  its  origin,  and  to-day  in  the  Greek 
and  other  Oriental  Churches  it  is  the  season  for  baptisms 
and  of  the  solemn  blessing  of  the  waters.  The  eve  of  Epiph- 

any, called  Twelftli  Night  in  England  and  Three  Kings' 
Night  in  Germany,  was  anciently  a  great  popular  festival. 
Its  celebration  is  still  kejit  up.  In  the  English  and  Amer- 

ican Prayer-books  services  with  collects,  epistles,  and  gos- 
pels are  provided  for  six  Sundays  after  the  Epiphany. 

Epipliaryiix :  See  Entomology. 

Epii>li(''gus  [from  Gr.  ̂ ir/,  upon  +  rpriySs.  oak.  used  here 
inaccurately  in  sense  of  its  Lat.  cognate /f7.//«.s,  beech-tree]  : 
a  genus  of  herbs  of  the  family  Orobanchacece.  They  are 
root-parasites  growing  apparently  from  the  ground,  but 
really  from  the  roots  of  trees.  This  genus  is  found  only 

under  beech-trees  (whence  the  name  beech-drops) ;  the  herli's 
are  purplish  or  yellow  In'own,  slender  branched,  with  .scale- 

like leaves,  and  from  6  to  12  inches  higli.  The  Epiphegus 
virginiana,  common  in  tlie  U.  S.,  is  called  cancer  root,  from 
the  idea  tliat  it  is  curative  of  cancer. 

Epiphyte  [from  Gr.  iwi,  upon -t- <J)ut<(i/,  plant]:  a  plant 
which  attaches  itself  to  tiie  liark  of  trees,  and  derives  nour- 

ishment chiefly  from  tlie  air,  whence  the  popular  name  of 
air-plant.  Such  plants  are  found  generally  iu  trojiical  coun- 

tries, and  prefer  moist  and  shady  situations.  The  orchid- 
eous  epiphytes  are  cultivated  with  great  success  in  green- 

houses. Many  of  them  are  of  exquisite  beauty,  and  others 
are  remarkable  for  their  grotesque  forms. 

Epi'rus,  or  Eppi'rus  (in  Gr.  "Hirti/jos;  Pr.  tpire):  a 
country  of  ancient  (xreece  ;  bounded  H  by  the  cliain  of  Pin- 
dus,  S.  by  the  Andiracian  Gulf,  and  W.  by  the  Ionian  Sea. 
It  corresponds  to  tlie  soutliern  portion  of  the  modern  Al- 

bania, a  wild  and  mountainous  region  which  in  all  ages  has 
been  occupied  by  semi-civilized  and  robber  tribes,  called 
Epirots  or  Epirotes.  It  is  adapted  to  pastoral  pursuits,  and 
its  fine  horses,  oxen,  and  iMolossian  dogs  were  celebrated  in 
antiquity.     The  three  most  important  tribes  of  Epirots  were 

the  Chaoiies,  Molossi,  and  'I'hesjiroti.  The  Molossi  eventu- ally became  the  masters  of  all  Kpirus.  Among  the  McjIos- 
sian  kings  was  Alexander,  whose  sister  Olynipias  was  mar- 

ried to  I'liili]!  of  Maeedon.  The  most  celclirated  king  of 
Epirus  was  Pyrrhus  (q.  i'.),  under  whose  reign  this  kiiigilom 
attained  its  greatest  jiower  and  splendor.  He  waged  war 
against  the  Romans  in  Italy.  D.  in  272  B.  c.  Epirus  be- 

came a  Roman  province  in  168  n.  c,  and  was  conquertMl  by 
the  Turks  in  1466.  The  chief  towns  of  Ejiirus  were  Ain- 
bracia,  Butlirotum,  and  Dodona.  This  region  is  still  fre- 

quently railed  E|iirus  or  "the  Kpirus."  .See  Merleker,  Das Land  iiiid  die  Bewolnier  von  Epirus  (1841). 

Episcopal  Cliurcli,  The  Protestant:  the  religious  body 
formerly  known  as  "the  Church  of  England  in  America," 
and  generally  styled  by  Bishop  William  White,  long  its 

revered  presiding  bishop,  the  "'  American  Church."  or  by  the 
Connecticut  churchmen  in  convocation  in  1783  the  "Amer- 

ican Episco])al  Church."  The  full  legal  title  of  this  com- 
munion is  "  The  Protestant  Episcopal  Church  in  tlie  United 

States  of  America,"  a  name  originally  assumed  at  an  inform- 
al meeting  of  three  Jlaryland  clergymen  and  twenty-four 

vestrymen  in  1780,  it  has  been  surmised,  to  distinguish  it  from 
those  Christians,  on  the  one  hand,  who  acknowledge  the  papal 
supremacy,  and  from  those,  on  the  other,  who  reject  the  au- 

thority of  bishops.  Whether  this  were  really  intended  or 
not  is  perhaps  doubtful :  the  name,  however,  describes  with 
sufficient  accuracy  the  relations  of  tliis  Church  to  the  other 
religious  bodies  in  the  U.  S. 

The  Episcopal  Church  is  the  descendant  and  representa- 
tive of  tnat  branch  of  the  Church  of  England  which  was 

established  in  the  North  American  colonies  in  the  seven- 
teenth century.  The  English  adventurers  of  that  and  the 

preceding  age,  like  the  Spaniards  and  Portuguese,  carried 
their  nation.al  religion  with  them,  and  introduced  it  wher- 

ever they  gained  a  footing.  The  instructions  given  to  Sir 
Humphrey  Gilbert  in  1578  gave  him  authority  to  settle  in 
any  country  which  was  not  in  the  possession  of  any  Chris- 

tian prince.  He  was  to  govern  his  colonies  by  laws  agree- 

alile  to  the  policy  of  England,  and  not  against  "the  Christian faith  professed  in  the  Church  of  England.  This  expedition 
terminated,  indeed,  in  disaster  and  in  the  death  of  the 
commander:  but  similar  principles  guided  all  expeditions 

wliicli  set  sail  for  the  "  western  parts  of  America." 
The  first  services  of  the  reformed  Church  of  England 

within  the  territory  now  occupied  by  the  U.  S.  were  held 

probalily  at  Point  Reyes.  Drake's  Bay,  on  the  California coast,  in  June  and  July,  1579.  Francis  Fletcher,  priest  and 
preacher  of  the  little  company  in  the  Golden  Hind,  in  which 
Sir  Francis  Drake  at  this  time  circumnavigated  the  globe, 

records  in  the  World  Encompassed  the  use  of  the  Church's 
prayers  on  the  eve,  or  on  the  festi\-at,  of  St.  John  Baptist, 
June  24,  at  which  service  sailors  and  savages  were  the  wor- 

shipers, and  the  crew  of  the  Golden  Hind  besought  their  God 
in  behalf  of  tlie  natives  attracted  to  these  solemn  rites  that 

He  would  "  open  their  blinded  eyes  to  the  knowledge  of  Him, 
and  of  Jesus  Christ  the  salvation  of  the  Gentiles."  Fletcher 
records  the  maintenance  of  services  for  the  six  weeks  of  the 

adventurers'  stay,  and  notes  the  auriferous  nature  of  the- 
soil,  a  fact  not  fully  revealed  until  California  had  become  a 
part  of  the  U.  S.,  and  was  freed  from  the  controlling  influ- 

ence of  the  Latin  civilization  and  the  Latin  faith. 

A  little  later,  on  the  Atlantic  coast,  in  Raleigh's  colony 
at  Roanoke.  N.  C,  on  Aug.  13,  the  ninth  Sunday  after 
Trinity,  1587,  Manteo,  an  Indian  cliief,  who  had  visited 
England  twice  and  was  friendly  to  the  settlers,  was  baptized 
according  to  the  Prayer-liook  form,  and  a  week  later  Vir- 

ginia Dare,  daugliter  of  one  of  the  assistants  of  the  colony, 
Ananias  Dare  and  Eleanor  his  wife,  "the  first  Christian  born 
in  Virginia,"  was  also  baptized.  In  the  summer  of  1605 
Wavmouth's  expedition,  when  off  the  coast  of  Jlaine,  had 
natives  at  the  daily  prayers  "  who  behaved  themselves  very 
civilly,  neither  laughing  or  talking  all  the  time." 

In  1607  an  expedition  under  the  command  of  Capt. 
Newport,  of  which  the  Rev.  Roliert  Hunt,  a  man  of  energy 
and  ability  in  civil  affairs,  as  well  as  a  learned  and  devout 
divine,  was  the  chaplain,  made  a  successful  settlement  at 
the  mouth  of  the  James  river,  Va.  LTnder  his  guidance 
and  the  supervision  of  the  saintly  Hunt  the  foundations  of 
the  Church  in  Virginia  were  laid,  and,  although  it  doubtless 
suffered  from  his  early  death,  it  gradually  increased  in 
strength  and  influence,  and  became  the  estalilished  religion 
of  that  colony.  In  the  same  year,  at  Sagadahoc,  on  the 
coast  of  Maiiie,  the  first  church  building  erected   by  the 
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PiiiKli:^!!  race  on  the  North  Amprican  continent  was  built 
within  the  walls  of  Fort  St.  (jeorfjc,  and  the  Kev.  Hielianl 
Seymour,  a  priest  of  the  lOnglish  tJhureh.  ininlslered  here 
thirteen  years  before  the  landin;;  on  JMynKuUh  I{oek.  in 
Maryland,  and  in  what  are  now  euUed  the  Miildle  States, 
theChureii  of  En^dand  was  intro(hi(H;d  at  an  early  date.  In 

Xew  England,  where  Pui'ilaiiisni  had  a  predoniinaling  in- 
ilueiic'e,  the  elinrehinen  of  the  seventeenth  and  eiKhleenth 
centuries  were  lonRer  in  gaining  a  footing,  which,  when 
gained,  they  were  obliged  to  make  good  against  determined 
opposition. 

Witliout  traeing  the  history  of  the  Chureli  through  the 
colonial  period,  it  may  be  siillieient  to  .say  that,  notwith- 

standing many  drawlWks,  it  had  in  the  year  177()  gained 
a  very  respectable  jiositioi).  It  had  been  all  along,  however, 
obliged  to  contend  not  only  with  ojien  enemies,  but  with 
iniudicious  friends.  The  violent  measures  of  Andros  and 

others  had  tend('d  in  some  [jhic-cs  to  increase  the  dislike  to 
the  English  Church  which  was  felt  by  the  Puritans  of  New 
England  and  New  York,  and  by  the  n\un('rous  sectaries 
who,  attracted  by  Lord  15altimore's  proclamation  of  a  gen- 

eral toleration,  liad  swarmed  into  JIaryland.  The  attempts 
which  were  made  from  time  to  time  to  procure  bishops  for 
America  had  failed,  princi]ially  from  political  causes,  and 
the  Church,  thus  deprived  of  the  presence  of  the  highest 
order  of  its  ministry,  was  necessarily  crippled  in  the  per- 

formance of  its  functions.  The  want  of  bish(i]is  threw  dif- 
fieulties  in  the  way  of  raising  up  a  native  ministry.  Young 
men  who  sought  holy  orders  were  obliged  to  make  a  long 
and  perilous  voyage  to  England  to  be  ordained,  and  they 
were  fortunate  if  they  returned  in  safety.  The  smallpo.x  in 
the  eighteenth  century  was  the  peculiar  scourge  of  the  col- 

onists who  visited  England,  and  this  disease,  Justly  dreaded 
in  those  days,  carried  off  many  of  the  most  promising 
of  the  young  men.  The  devotion  of  colonial  churchmen, 
however,  to  their  religion  continued  firm  and  unwavering, 
and  altliLiugh  they  encountered  further  trials  at  the  time  of 
the  Revolution,  they  were  able  not  merely  to  overcome 
them,  but  to  jjlace  their  Church  in  a  position  which  has  en- 

abled it  ever  since  to  increase  in  influence  and  members. 
At  the  beginning  of  the  Revolutionary  war  there  were  in 

the  Middle  and  Eastern  States  about  eighty  parochial  cler- 
gymen. These  gentlemen,  with  the  exception  of  those  in 

the  great  cities,  were  for  the  most  part  dependent  for  their 
support  upon  the  Society  for  the  Propagation  of  the  Gos- 

pel. This  society,  however,  withdrew  its  gifts  after  the  ter- 
mination of  the  war.  In  other  respects,  also,  the  conclusion 

of  peace  left  the  Church  in  a  depressed  condition.  Al- 
though the  large  body  of  church  clergy  and  laity  were  on 

the  side  of  the  friends  of  freedom,  stiU  many  of  the  clergy 
and  laity  had  adhered  to  the  crown  during  the  struggle, 
and  most  of  these  at  its  close  withdrew  themselves  to  Eng- 

land or  to  the  colonies  which  continued  "  loyal."  The  peace 
was  soon  followed  by  the  confiscation  of  the  landed  endow- 

ments of  the  Church  in  Virginia,  and  the  numerous  church- 
men in  that  State  were  thrown  ujaon  their  own  resources. 

The  Church  was  poor,  and  its  prospects  were  not  hopeful. 
Two  important  measures  were  inrmediately  necessary — 

to  obtain  the  episcopate,  and  to  promote  a  closer  union  be- 
tween the  churches  in  the  several  States.  The  first  was 

necessary  to  the  existence,  the  second  to  the  well-being,  of 
the  Church.  Under  the  old  confederation  the  States  re- 

garded themselves  as  independent  sovereignties,  and  by 
consequence  the  churches  in  them  conceived  tliemselves  to 
be  so  many  national  churches.  This  position,  if  it  had  con- 

tinued, would  not  indeed  have  affected  their  faith  and  doc- 
trine, which  are  unchangealjle.  but  it  might  nevertheless 

have  produced  many  inconveniences.  By  the  principles  of 
the  Church  of  England,  every  national  church,  while  it  is 
bound  to  adhere  to  the  common  faith  of  Christendom  as  a 
heritage  from  the  apostles,  has  a  wide  liberty  in  regulating 
its  own  ceremonial,  discipline,  and  worship.  Thus  the 
Prayer-book  might  have  been  altered  in  a  different  way  in 
different  States,  and  divergences  in  discipline  and  govern- 

ment might  have  been  developerl  to  such  an  extent  as  to 
uuike  the  relations  between  the  churches  an  alliance  rather 

than  a  union.  This  danger  was  averted,  almost  by  an  acci- 
dent. A  few  clergymen  from  New  York,  New  Jersey,  and 

Pennsylvania  met  at  New  Brunswick,  in  New  Jersey,  to  take 
measures  for  reviving  an  old  society  (which  still  exists)  for 
the  support  of  the  widows  and  children  of  the  clergy.  They 
naturally  discn.ssed  the  condition  of  the  Church,  and  made 
arrangements  fcjr  a  larger  meeting  to  be  held  soon  after- 

ward in  New  Y'ork,  to  which  representatives  of  the  laity 

were  to  he  invited.  This  meeting,  however,  did  little  more 
than  lay  down  certain  general  princifJes — wilh  reference 
jiarticularly  to  episcopacy  and  the  Common  Prayer-book, 
wliich  they  rightly  conceived  would  tend  to  promote  a  real 
uiiifju  between  the  churches  in  the  several  States — and  issue 
a  call  for  a  similar  meeting  to  be  held  the  next  year  in 
Philadelphia.  This  was  the  beginning  of  the  General  Con- 

vention, which  lias  ever  since  been  regarded  as  the  govern- 
ing body  of  the  Church  in  the  U.  S. 

Tlie  constitution  of  this  body,  as  it  was  soon  afterward 
(established,  required  it  to  cousist  of  all  the  bishops,  and  of 
four  clergymen  and  as  many  laymen  from  each  .State.  By 
later  amendments,  when  more  than  one  bishop  was  placed 
in  a  State,  every  diocese  or  episcopal  jurisdiction  became 
entitled  to  a  representation  of  four  clerical  and  four  lay 
deputies,  and  the  lay  deputies  were  rccjuired  to  be  commu- 

nicants. AH  the  bishops  were  entitled  to  seats  ex  officio; 
and  it  was  arranged  that  as  soon  as  there  should  be  three  or 
more  they  should  sit  in  a  separate  house.  Every  act  was  to 
receive  the  ajiprobation  of  both  houses.  Authority  was 
given  to  the  General  Convention  to  prescribe  the  qualifica- 

tions for  ordination  and  to  set  forth  a  Book  of  C'omraon 
Prayer — the  two  things  that  were  most  necessary  for  eslab- 
lishnig  such  a  union  as  was  desired.  It  was  also  directed 
that  there  should  be  a  convention  in  every  State,  consisting 
of  clergy  and  laity,  the  powers  of  which  were  not  in  any  way 
deiineil.  It  seems  to  have  been  assumed,  however,  that 
these  conventions  were  to  exercise  supervision  over  the 
affairs  of  the  Church  in  every  State — or,  to  use  the  more 
recent  expression,  in  every  diocese — in  all  matters  not  com- 

ing within  the  immediate  Jurisdiction  of  the  bishop. 
This  constitution  was  adopted  in  the  several  States, 

though  not  immediately  in  all.  The  convention  of  1785 
had  consisted  of  delegates  from  what  were  afterward  called 
the  Middle  States,  and  from  Maryland,  Virginia,  and  South 

Cai'olina.  Much  doubt  was  felt  in  the  East,  particularly  in 
Connecticut,  as  to  the  wisdom  of  some  of  its  legislation. 

The  introduction  of  the  laity  especially,  into  what  was  con- 
ceived to  be  a  Church  council,  was  regarded  as  an  experiment 

of  questionable  expediency,  and  some  of  tlie  powers  which 
were  given  them  were  thought  to  be  without  precedent. 

These  objections,  however,  were  gi'adually  obviated  or  waived ; 
and  in  1789  Bishop  Seabury.  with  a  deputation  fi-om  the 
churches  in  New  England,  took  his  seat  in  the  General  Con- 

vention, and  the  miion  of  the  Episcopal  churches  in  the 
U.  S.  was  completed.  Although  the  constitution  proposed 
in  1785.  and  adopted  in  an  amended  and  completed  form 
in  1786.  all  along  contemplated  the  presence  of  bishops, 
there  really  were  none  in  the  U.  S.  at  that  time  except 
Bishop  Seabury,  who  took  no  part  in  the  proceedings  of  these 
conventions.  This  gentleman  (the  second  of  a  family  which 
for  five  generations  has  furnished  a  line  of  clergymen,  all 
able  and  some  distinguished)  had  been  sent  to  England  soon 

after  the  peace  by  the  clergy  of  Connecticut  to  obtain  con- 
secration. Ten  of  the  Connecticut  clergy  had  met  on  the 

Feast  of  the  Annunciation,  Jlar.  25,  1783,  at  Woodbury  in 
that  State,  and  had  chosen  Dr.  Seabury  as  their  bishop,  in- 

structing him  to  seek  consecration  firet  in  England,  and  fail- 
ing there  to  go  to  Scotland  for  the  coveted  apostolical  com- 

mission. In  England  he  had  found  an  obstacle,  however,  in 
the  oath  of  allegiance,  which  forms  a  part  of  the  English 
consecration  office,  and  which,  of  course,  could  not  be  taken 
lay  any  one  but  a  British  subject.  After  some  delay,  and 

much'  negotiation,  he  succeeded  in  obtaining  consecration 
from  the  Scottish  bishops  on  Nov.  14,  1784,  at  Aber- 

deen, and,  returning  to  the  V.  S.  in  1785,  was  received  as 
Bishop  of  Connecticut  and,  later,  of  Rhode  Island. 

The  rule  of  the  Church,  believed  to  have  come  dovm  from 
the  apostles  themselves,  requires  the  presence  of  at  least 
three  bishops  at  every  consecration ;  and  it  was  necessary 
that  there  should  be  at  least  that  number  in  the  U.  S.  to 

maintain  an  episcopal  succession.  Application  was  there- 
fore made  in  1786  to  the  English  bishops  in  behalf  of  the 

Rev.  William  White  and  the  Rev.  Samuel  Provoost  who  had 
been  chosen  to  the  episcopate  in  Pennsylvania  and  New 
York.  The  obstacle  arising  from  the  oath  of  allegiance  was 
removed  by  an  act  of  Parliament :  but  a  new  difficulty  was 
found  in  a  revised  Prayer-book  known  as  the  "  Proposed 
Book,"  which  had  been  proposed  for  use  in  the  U.  S.  in 
1785,  and  in  which  the  English  bishops  thought  that  they 

perceived  indications  of  a" disposition  to  depart  from  the doctrine  of  the  Church  of  England.  After  a  correspondence 
between  some  of  the  most  learned  divines  in  England  and 
the  U.  S.,  in  which  the  principle  was  clearly  brought  out 
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that  "  this  ChuiX'h   does   not   iiitcinl   to   depart   from   tlie 
(;huroh  of  Eiisjlanil  in  any  essential  point  of  doetrine,  dis- 

cipline, or  worship,  or  further  than   local  eircuiiistances  re- 
quire," it  was  agreed  to  iiroeeed  with   the  consecration   of 

these  gentlemen,  and   they  were   accordingly   consecrated 

bishops  on    Feb.   4.   1787,   in   the   archbishop's  chapel   at 
Lambeth,  by   the  Most  Rev.  .Tohn   Moore,  Archbishop  of 
Canterbury,  assisted  by  other  bisho[)s.    Partly  because  it  was 
desirable  that  there  should  be  more  than  the  lowest  number 
of  bishops  necessary  to  maintain  a  succession,  and  partly  to 
keep  up  the  succession  in  the  English  line,  the  Kev.  James 
Madison  obtained  consecration  in  1790  as  Bishop  of  Virginia. 

The  "  Proposed  Prayer-book,"  as  it  was  called,  wiiich  had 
never  met  with  much  favor,  was  allowed  to  fall  into  oblivion, 
and  it  has  now  become  one  of  the  curiosities  of  ritual  liter- 

ature.   A  new  revision  of  the  Prayer-book  was  made  as  soon 
as  the  union  of  the  churches  was  effected.     The  English 
Prayer-book  was   followed,  with  such  alterations   as  were 
necessary  to  adapt  it  to  the  changes  in  the  political  condition 
of  the  country,  and  with  many  other  (chiefly  verbal)  modifi- 

cations.    The  promise,  however,  to  adhere  to  the  doctrine, 
discipline,  and  worship  of  the  Church  of  England  was,  upon 
the  whole,  strictly  adhered  to.    The  most  important  changes 
were  the  introduction  of  a  communion  office  closely  resem- 

bling that  of  the  Scottish  Episcopal  Church,  and  more  nearly 
approaching  the  older  liturgies  of  England,  which  was  done 
at  the  request  of  Bishop  Seabury  and  at  the  instance  of  the 
Scottish  bishops,  in  fulfillment  of  an  implied  pledge  indi- 

cated in  the  "  Concordat"  agreed  to  at  his  consecration  by 
Bishop  Seabury  and  his  Scotch  consecrators ;  the  omission  of 
the  Athanasian  Creed  ;  and  the  leaving  out  the  precise  direc- 

tions about  confession  which  occur  in  the  English  Office  for 
the  Visitation  of  the  Sick.     This  omission  was  perhaps  bal- 

anced, and  the  mind  of  the  Church  sufficiently  declared,  by 
the  stringent  rules  about  confession  which  are  found  in  the 
Office  for  the  Visitation  of  Prisoners,  borrowed  from  the  Irish 
Prayer-book.     The  Prayer-book,  thus  revised,  was  ratified  in 
1789.    It  came  into  immediate  and  general  use,  and  has  been 

for  a  century,  without  material  alteration,  the  "  use  of  the 
Cliureh  in  the  U.  S."     A  revision  begun  in  1883  and  finally consummated  at  the  General  Convention  of  Oct.,  1893,  in 

the  adoption  of  a  carefully  prepared  '"  Standard,"  was  con- 
ducted on  conservative  lines,  returning  to  the  English  use 

in  restoring  the  31<ignific(it  and  the  Beiiedictus  and  other 
English  services  left  out  in  1789 ;  adding  proper  prefaces  in 
the  Office  for  the  Holy  Comnniuion  and  additional  selections 
fif  psalms,  increasing  the  number  of  occasional  prayers  and 
thanksgivings  and  making  many  verbal  changes,  in  no  case, 
however,  afEecting  statements  of  doctrine.     Tlie  new  Stand- 

ard was  published  at  Easter,  1893.    It  is  now  in  general  use. 
The  two  objects  which  the  convention  had  in  view  in  1785 

were  thus  attained  in  1789.     There  was  a  sufficient  manlier 
of  bishops,  and  the  union  of  the  Church  in  the  IT.  S.  was 
perfected.     Since  that  time  170  bishops  have  been  conse- 

crated, of  whom  85,  including  4  retired  missionary  bishops, 
were  living  in  Oct.,  1898.    There  are  upward  of  4,350  priests 
and  deacons,  and  the  number  of  registered  communicants  is 
556,140.    The  Church  has  extended  into  every  State  and  Ter- 

ritory, and  its  missionaries  have  penetrated  into  Western 
Africa,  Greece.  China,  Japan,  Mexico,  Brazil,  and  Cuba.     In 
the  General  Convention  of  1789  (that  in  which  the  union  of 
the  Church  was  perfected)  3  bishops  sat,  with  29  clerical  and 
lay  deputies.     That  of  1893  consisted  of  73  bishops  and  467 
clergymen   and    laymen.     The   number  of   churches    and 
chapels  is  estimated  at  about  4,600.     There  is  a   general 
theological  seminary  in  the  city  of  New  York,  and  there  are 
divinity  schools  in  (!onnecticut,  Illinois,  Iowa,  Massachusetts, 
Minnesota,    Ohio,  Pennsylvania,  Virginia,  and  Wisconsin. 
Several  colleges  are   connected  with  this  church,  among 
which  are  Trinity  College,  Hartford,  Conn. ;  Hobart  College, 

Geneva,  N".  Y. ;  Griswold  College,  Davenport,  Iowa;  Racine 
College,  Wis. ;  St.  John's  College,  Denver,  Col. ;   and  Bur- 

lington College,  New  Jersey.     The  University  of  the  South 
was  begun  some  years  before  the  civil  war,  and  has  been  re- 

vived, endowed,  and  developed  into  one  of  the  most  jjrfimis- 
ing  institutions  of  learning  in  the  land.     Faculties  of  divin- 

ity and  grammar  schools  are  attached  to  several  of  the  col- 
leges.    St.  Stephen's  College,  Annandale,  N.  Y.,  receives  at 

an  early  age  youths  wlio  are  designed  for  holy  orders,  and 
carries  them  to  the  point  at  which  they  begin  their  theo- 

logical training.     Lehigli  University,  South  Bethlehem,  Pa., 
is  under  church  control.      Trinity  School,  New  York,  an  en- 

dowed grammar  school  establislied  in  1706,  receives  seventy- 
two  boys  on  the  foundation. 
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The  doetrine  of  the  Episcopal  Church  is  that  of  the 
Church  of  England,  believed  to  have  been  the  common  faith 
of  Christendom  while  it  continued  undivided.  The  rela- 

tions of  this  Church  to  the  rest  of  Christendom  were  clearly 
defined  by  the  bishops  who  met  in  conference  at  Lambeth 
in  1867.  in  1878,  and  again  in  1H8S.  In  1868  more  than 
seventy  bishops  from  England,  Scollaml,  Ireland,  the  col- 

onies, jmd  the  U.  S.  met  in  that  year  to  take  into  considera- 
tion the  state  and  best  interests  of  the  churches  of  the 

Anglican  communion.  One  of  their  first  acts  was  to  express 

the  deei)  sorrow  with  which  they  viewed  "  the  divided  con- 
dition of  the  flock  of  Christ  throughovit  the  world,"  and  to 

record  their  conviction  that  "  unity  will  be  most  effectually 
promoted  by  maintaining  the  faith  in  its  purity  and  in- 

tegrity, as  taught  in  the  Holy  Sci'iptures,  held  by  the  primi- 
tive Church,  summed  up  by  the  creeds,  and  affirmed  by  the 

undisputed  general  coxmoils;  and  tiy  drawing  each  of  us 
closer  to  our  common  Lord,  by  giving  ourselves  to  much 
prayer  ami  intercession,  by  the  cultivation  of  a  spirit  of 

charity  and  a  love  of  the  Lord's  appearing." 
The  Episcopal  Church,  while  it  receives  the  Holy  Scrip- 

tures as  the  ultimate  rule  of  faith,  does  not  throw  them  open 

to  the  varying  interpretations  of  every  man's  private  judg- ment, but  explains  them  by  the  aid  of  traditions  which  it 
believes  to  have  come  down  through  an  unbroken  line  of 
teachers  from  the  apostles  themselves,  by  the  creeds,  and  by 
the  definitions  of  Christian  doctrine  made  by  the  general 
councils.  Candidates  for  baptism  are  required  to  confess 

their  faith  in  the  words  of  the  Apostles'  Creed — adults  in 
person,  and  infants  by  their  sponsors.  Comnnmicants  must 
receive  also  the  Nicene  Creed,  which  contains  the  same 
teachings  in  a  more  expanded  form.  Nothing  is  required 
from  laymen,  beyond  acceptance  of  the  Prayer-book  and  a 
proper  deference  to  the  instructions  of  the  clergy,  who  are 
believed  to  derive  their  doctrine  and  their  right  to  teach  by 
a  succession  from  the  apostles.  The  thirty-nine  Articles 
of  the  Church  of  England  (except  the  twenty-first,  "  of  the 
power  of  Christian  princes  in  relation  to  general  councils  ") 
are  still  bound  up  with  the  American  Pi'ayer-book,  with  a 
separate  title-page,  however,  but  the  pjractice  of  signing 
them  has  been  laid  aside  since  the  Revolution.  The  clergy 

sign,  instead,  a  general  declaration  that  they  "  believe  the 
Holy  Scriptures  of  the  Old  and  New  Testament  to  be  the 
Word  of  God,  and  to  contain  all  things  necessary  to  salva- 

tion "  ;  and  they  "  solemnly  engage  to  conform  to  the  doc- 
trines and  worship  of  the  Protestant  Episcopal  Church  in 

the  United  States."  The  mode  in  which  the  teachings  of 
Holy  Scriptures  are  ascertained  has  been  already  pointed  out. 

Thus  the  Protestant  Episcopal  Church  in  the  IT.  S.  would 
seem  to  be  one  of  the  most  libei'al  and  comprehensive  of  re- 

ligious bodies.  It  may  contain  within  itself  (it  is  not, 
however,  asserted  that  it  does)  those,  on  the  one  hand,  who 
apparently  differ  from  Roman  Catholics  in  little  more  than 

in  denying  the  pope's  jurisdiction  in  countries  which  are  or have  been  included  in  the  British  empire,  infallibility,  and 

Mariolatry  ;  and,  on  the  other,  those  who  are  to  be  distin- 
guished from  Presbyterians  only  by  their  acceptance  of 

episcopacy  and  the  Prayer-book.  Within  these  possible 
limits  there  would  appear  to  be  ample  scope  for  religious 

thought ;  and  the  great  freedom  of  religious  thought  ac- 
counts for  the  schools  of  teaching  which  have  long  existed. 

As  men  incline  toward  authority  on  the  one  hand,  or  indi- 
vidual judgment  on  the  other,  they  are  said  to  be  High 

Church  or  Low  Church.  The  lines  of  thought,  however, 
are  not  sharply  drawn,  and  the  schools  melt  into  each  other 
by  imperceptible  degrees.  The  principles  laid  down  by  the 
bishops  at  Lambeth  (themselves  men  of  every  conceivable 
school  of  thought)  have  been  long  tested,  and  have  been 
found  sufficient  to  maintain  the  unity  and  harmony  of  the 
Church.  As  reaffirmed  in  1888  and  formidated  in  the  Lam- 

beth propositions  for  unity  of  Christendom,  they  offer  to 
divided  Protestantism  a  basis  for  reunion  with  the  primitive, 

apostolic.  Catholic  Church  which  would  eradicate  divisions 
while  permitting  the  libertv  of  thought  and  worship  which 

true  Catholicity  requires.  'This  basis  for  union— the  same, with  verbal  variations,  as  that  jiroposed  by  the  House  of 

Bishops  of  the  American  Cluu'ch  at  the  General  Convention at  Chicago,  1886 — is  as  follows  : 
(a)  The  Holy  Scriptures  of  the  Old  and  New  Testaments, 

as  "containing  all  tlungs  necessary  to  salvation,"  and  as 
being  the  rule  and  ultimate  standard  of  faith. 

(h)  The  Apostles'  Creed  as  the  bajitismal  symbol,  and  the Nicene  Creed  as  the  sufficient  statement  of  the  Christian 
faith. 
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(c)  The  two  sai;rainents  onlainccl  by  Clirisl,  himself — bap- 
tism anil  till!  sup]M'r  nl'  llic!  Ijiml — ministurcd  wilh  UMfailiiiK 

use  of  Christ's  words  of  iiislitulioii,  aiid  of  the  eluiiiciils  or- 
dained by  liim. 

((/)  'I'he  historic  episcopate,  locally  adapted  in  the  meth- 
ods of  its  administration  In  the  varyiiiK  needs  of  the 

nations  and  peoples  called  of  God  into  the  unity  of  his 
Church. 

See  The  Lambnth  Cotifnrencex  of  W>7,  1878.  and  1888, 
edited  l)y  Randall  T.  Davidson  (1880),  (llmrch  lieunion  DU- 
cii.ssid  (in  till'  Unsis  of  /hi;  Liimbi'ih  /'nipiini/iuns of  1888 {ro,- 

printeil  from  the  (Jhi'iirh  Hcrii'ii'.  IMDO),  anrl  Hishop  Perry's Accounts  of  the.  Second  and  Third  Liiinlji'th  Conferences, 
the  one  printed  in  1879,  the  other  in  18i)l. 

The  dioceses  and  missionary  districts  of  the  American 
Episcopal  Church  cover  every  jiortion  of  the  territory  of  the 
IT.  S.  There  are  fifty-two  dioceses  and  twelve  missionary 
jurisdictions  or  districts  with  seven  foreign  jurisdictions. 
The  five  dioceses  of  Xew  York  form  a  federate  council. 
The  three  dioceses  of  Illinois  are  organized  as  a  province. 

There  are  twelve  missionary  districts.  Thei'e  are  three  for- 
eign missionary  episcopates,  viz. :  Cape  Palnuis,  Africa  (west 

coast) :  Shanghai,  China  ;  Tokio,  Ja|)an.  Missions,  besides, 
exist  in  Greece,  Mexico,  Brazil,  Cuba,  and  Haiti.  A  bishop 
has  been  consecrated  iVu-  the  (Church  in  Haiti,  and  one  was 
consecrated  for  Mexico,  wlio  subsequently  resigned.  The 
churches  on  the  continent  of  Europe  at  Paris,  Rome,  Flor- 

ence, Geneva,  Nice,  Dresden,  and  Lucerne  are  organized  into 
a  convocation.  Seventy-six  bishops  are  living  (1893),  of 
whom  5  have  resigned  their  sees,  11  are  missionary  bishops, 
and  9  are  assistant  bishops.  In  1893  there  were  4,3.50  clergy, 
.583  candidates  for  orders,  1.806  lay  readers,  and  nearly 

6,000  parishes  and  missions.  During  the  three  years  1889- 
91  there  were  183,310  baptisms  and  125,738  confirmations, 
and  the  total  contributions  for  religious  purposes  amounted 
to  .140,566,539. 

Literature. — For  the  general  history,  consult  Bishop  W. 

S.  Perry's  Hisfonj  of  the  American,  Episcopal  Church, 

1587-1883  (3  vols., '1885) ;  Anderson,  Ilistonj  of  the  C/iiirch of  England  in  the  Colonies  and  Foreign  Dependencies  of 
the  British  Empire  (3  vols.,  1846 ;  2d  ed..  rearranged  and 

enlarged,  1856) ;  VV'ilherforce,  Historij  of  the  Protestant 
Episcopal  Church  nf  America  (1846) ;  McConnell's  History of  the  American  Episcopal  Church  from  the  Planting  of 

the  Colonies  to  the  end  of  the  Civil  iro/- (1890) ;  Hawkins, 
Historical  Notices  of  the  Missions  of  the  Church  of  Eng- 

land in  the  North  American  Colonies  (1845) ;  Updike,  His- 
tory of  the  Narrayansett  (R.  I.)  Church  (1847) :  Bolton.  His- 
tory of  tliK  Protestant  Episcopal  Church  in  the  County  of 

Westchester  (1855).  For  original  sources  of  information,  see 

Bisho])  Perry's  Historical  Collections  of  the  American 
Colonial  Church  (1871-78);  Perry,  Journals  of  General 

Conventions.  1785-1835  (8  vols.,  1874) ;  Perry's  Historical 
Notes  and  Documtnls  Hliistrating  the  Oryanization  of  the 
Protestant  Episcupal  Church  (1874):  Hawks  and  Perry, 
Documentary  History  of  the  Church  in  Connecticut  (3 
vols.,  1863-64) ;  The  Churchman  s  Year-book  (3  vols.,  1870- 
71) ;  Connection  of  the  Church  of  England  loith  Early 
American  Colonization  (1863) ;  and  Historical  Sketch  of 
the  Protestant  Episcopal  Church  in  the  United  States,  1784- 
1884  (1884) ;  Bishop  White,  Memoirs  of  the  Protestant  Epis- 

copal Church  in  the  United  States  (1830  ;  2d  ed.  by  Francis 
Lister  Hawks,  1836 ;  3d  ed.  by  Rev.  Dr.  B.  P.  be  Costa, 

1880);  Beardsley's  History  of  the  Episcopal  Church  in  Con- 
necticut (3  vols.,  1865;  4th  ed.  1883);  Life  and  Correspond- 

ence of  Samuel  Johnson,  D.  D.,  Missionary  in  Connecticut 
and  First  President  of  Columbia  College  (1874) ;  and  Eife 
and  Correspondence  of  Bishop  Seabury  {1S81) ;  Dalcho,  His- 

torical Account  of  the  Protestant  Episcopal  Church  in  South 

Carolina  (1830);  Verry's  Handbook  of  the  General  Conven- 
tion (3d  ed.  1880).  and  his  ed.  of  Proctor  On  the  History 

of  the  Common  Prayer  (1863-89);  Hill's  History  of  the Church  in  Burlini/ton  (1876;  2d  ed.,  enlarged.  1885); 

Dorr's  History  of  Christ  Church  (Philadelphia,  1856);  Dr. 
J.  B.  Cheshire's  Church  in  the  Province  of  North  Caro- 

lina (1890);  and  numerous  monographs,  etc.  The  legisla- 

tion of  the  Church  is  embodied  in  the  Journals  iij'  the 
General  Convention,  published  triennially  and  oftener(1785- 
1893);  the  journals  of  the  early  and  preliminary  conven- 

tions (1785-1814)  were  edited  by  Bishop  White  "(Philadel- )>hia,  1814);  those  from  1785-1835  were  published  liy  au- 
thority of  the  General  Convention,  and  edited  by  Bishop 

Perry  in  3  vols.,  with  notes,  etc. 
Revised  by  William  Stevens  Perhv. 

Episcopal  System  :  in  the  Roman  Catholic  Church,  that 
theory  aec.irding  to  which  tli(^  highest  clerical  power  is 
vested  in  the  whole  body  of  bisho|js.  This  theoi'y  was  mo.st 
prominently  brought  forward  in  the  (lapal  elections  of  the 
fourteenth  century,  and  its  followers  ileclared  the  Church,  as 
re|)resented  in  its  general  asseinlilies,  to  be  above  the  pope. 
In  France  the  University  of  Paris  was  the  chief  supporter 
of  this  theory,  and  the  GalHcan  Church  accepted  it  as  one 
of  its  fundamental  laws.  In  (jermany  the  coadjutant  bishop 
of  Treves,  Nikolaus  von  llontlieim,  who  was  one  of  its  chief 
supporters,  wrote  under  the  pseu<lonym  of  .Justinus  Fe- 
bronius  a  celebrate<l  book,  in  which  he  clearly  defined  the 
episcopal  system,  De  statu  ecclesim  et  legitima  potestate 
Romani  Pontificis  (Frankfort-on-the-Main,  1763).  The 
Punctations  of  Ems  (see  Ems)  had  the  same  fundamental 
idea,  and,  although  they  failed  in  their  [jurpose,  the  system 
continued  to  spread  in  Germany.  But  the  declaration  of 

papal  infallibility  has  put  an  end  to  these  difl'erences,  and 
made  an  impossibility  of  the  episcopal  system.  In  the  Ger- 

man Protestant  churches  the  episcopal  system  is  that  theory 
according  to  which  the  authority  of  the  bishops,  which  had 
been  suspended  in  the  Protestant  countries  in  consequence 
of  the  iieace  of  1555,  was  transferred  to  the  ruler  of  the count  ry. 

Episfo'piiis,  Simon  :  a  divine  whose  original  name  was 
Bishop,  or  Biscop  ;  b.  in  Amsterdam,  Holland,  .Ian.  1, 1583  ; 
studied  at  Leyden.  He  was  distinguished  for  his  liberality, 
moderation,  and  other  virtues,  and  became  the  chief  pillar 
and  chamjiion  of  the  Arminians,  or  Remonstrants.  He  was 
appointed  Professor  of  Theology  in  the  University  of  Ley- 

den in  1612,  but  he  was  accused  of  Socinianism  by  the  Cal- 
vinists  (Gomarists),  and  was  banished  in  1618  l)y  the  Synod 
of  Dort.  He  retired  to  France,  returned  to  Holland  in 
1626,  and  lived  in  Rotterdam,  and  became  first  Professor  of 
Theology  in  the  newly  established  Remonstrant  Seminary 
in  Amsterdam  in  1634.  His  principal  works  are  the  Con- 

fession of  the  Remonstrants  (1621)  and  Institutiones  Theo- 
logicie.  His  complete  works  appeared  Amsterdam  (2  vols., 
1650-65).  See  his  Life  by  F.  (Jalder  (London,  1835;  New 
York,  1837).     D.  in  Amsterdam,  Apr.  4,  164:i. 

Episode  [from  Gr.  iiriiaoSiov.  a  parenthetic  addition,  in 
the  Greek  drama  a  dialngue  introduced  between  the  choral 
songs,  neut.  (if  eVfuniSios.  coming  in  besides;  ivi,  upon,  in 
addition  +  iiaoSos.  entrance  (ds,  into  -(-  6S6s,  way)]  :  origi- 

nally, one  of  those  parts  of  an  ancient  classical  drama  which 
were  performed  between  the  entrances  of  the  chorus.  In 
modern  use  it  signifies  an  incidental  narrative  or  digression 
in  the  poem,  more  or  less  connected  with  the  main  plot,  but 
not  essential  to  its  development. 

Epis'tates  [Gr.  ̂ iricrTaTTjs,  commander,  president ;  iiri, 
upon  +  aTTivai.  stand] :  the  title  of  the  presidents  of  the  two 
great  councils  of  the  ancient  Athenians — viz.,  the  Ecclesia 
and  the  senate  of  Five  Hundred.  Their  term  of  office  was one  day. 

Epistaxis  [from  Gr.  ̂ irierTafeiy,  to  bleed  at  the  nose ;  hri, 
upon  +  a-ra^dv,  to  drop] :  the  technical  medical  term  for 
bleeding  from  the  nose :  a  symptom  traceable  to  various 
causes.  It  may  be  of  slight  importance,  as  verj'  often  in 
certain  children  who  have  repeated  slight  bleedings  from 
the  nose.  In  these  there  is  no  diseased  condition  discover- 

able. Again,  it  is  of  slight  importance  in  persons  in  whom 
headache  or  confinement  in  a  close  room  is  apt  to  lead  to 
bleeding,  and  indeed  in  such  cases  not  rarely  a  measure  of 
relief  is  afforded  by  the  epistaxis.  Besides  these  cases  there 
are  many  serious  diseases  in  which  nosebleed  occurs.  Such 
are  the  various  forms  of  diseases  of  the  blood,  purpura,  and 
ha?mophilia ;  diseases  of  the  heart  or  kidneys  in  which  the 
blood-vessels  are  apt  to  be  diseased  and  congestions  occur ; 
and  in  whooping-cough  during  the  paroxysms.  Epistaxis 
is  a  symptom  of  considerable  value  as  indicating  the  onset 
of  typhoid  fever,  as  it  is  very  common  during  the  first  week, 
when  the  general  symptoms  are  ambiguous.  Bleeding  from 
the  nose  as  a  result  of  injury,  or  in  children  from  picking 
with  the  fingers,  is  easily  recognized. 

Generally  the  ha?morrha.ge  soon  stops  of  its  own  accord, 
but  sometimes  it  requires  treatment.  Cold  water,  tannin, 
alum,  and  other  agents  may  suffice.  Pressure  inward  against 
the  septum  may  prove  efficacious.  In  more  serious  cases 
active  medicinal  agents  may  be  required,  or  even  firm  pack- 

ing of  the  cavity.  Very  rarely  the  bleeding  is  most  obsti- 
nate, and  in  blood  diseases,  or  less  frequently  other  condi- 
tions, may  be  the  immediate  cause  of  death. 

William  Pepper. 



EPISTEMOLOGY EPIZOOTIC 179 

Epistemology  [froin  Gr.  ̂ ttio-t^/ht),  knowledge  +  \oyia, 
deriv.  of  K6yos,  discourse]:  the  theory  of  the  grounds  of 
kn(>wled!:;e  or  science.  J.  P.  Ferrier,  in  his  InstUutfS  i>f 
J/<'/ii/)/ii/sics,  treats  of  Epistemology,  or  theory  of  knowing, 
Agnoiology,  or  theory  of  ignorance,  and  of  Ontohsgy,  or 
theory  of  being. 

Epistle  [from  Lat.  ppis'lola  —  Gr.  ̂ ttkttoA.^,  message, 
command,  deriv.  of  iirt<TTek\fiv,  send  to,  enjoin  upon ;  M, 
to,  upon  +  arcKKety.  sendj :  literally,  a  thing  sent,  hence  a 
letter.  The  name  is  now  given  especially  to  the  twenty-one 
epistles  of  the  New  Testament.  The  writings  ascribed  to 
the  so-called  Apostolic  Fathers  (Clement  of  Rome,  Barnabas, 
Ignatius,  Polycarp,  ami  Uermas)  are  for  the  most  part  epis- 

tolary in  form.  Of  quite  inferior  dignity  and  value  are  the 
following  undoubtedly  spurious  epistles:  Abgarus  of  Edessa 
to  Christ,  and  Christ  to  Aligarus;  Lentnlus  to  the  Koman 
Senate ;  several  of  the  Virgin  Mary ;  Paul  to  the  Laodi- 
ceans ;  the  Third  of  Paul  to  the  Corinthians,  and  one  of  the 
Corinthians  to  Paul ;  Peter  to  James ;  eight  of  Seneca  the 
philosopher  to  Paul,  and  sis  of  Paul  to  Seneca. 

Epis'tolae  Obsciiro'rum  Viro'rum  [Lat.,  letters  of  ob- 
scure men]  :  a  famous  collection  of  satirical  letters  directed 

against  the  monks  and  the  Roman  Catholic  Church.  They 
were  published  in  three  jiarts — the  first  at  Haguenau  (lf)15), 
the  second  at  Basel  (1517),  and  a  third  at  a  later  date.  They 

were  probably  written  jointly  by  Uli'ich  von  Hutten,  Crotus 
Rubianus,  and  Buschius.  They  are  an  ailmirable  imitation 
of  the  barbarous  Latinity  of  the  monks  of  those  days.  Cer- 

tain Dominicans  at  Cologne,  under  the  lead  of  one  PfefTer- 
korn,  a  baptized  Jew,  advocated  the  expulsion  of  all  Jews 
from  Germany,  the  forcible  education  of  their  children  in 
Christian  doctrine,  and  the  burning  of  their  books.  This 
attempt  was  opposed  by  Reuchlin,  and  pending  the  deci- 

sion of  the  question  by  the  pope  the  Epistolm  appeared. 

Says  Sir  William  Hamilton  :  "  The  Epistolm  are  at  once  the 
most  cruel  and  most  natural  of  satires,  and  as  such  they 
were  the  most  effective.  They  converted  the  tragedy  of 

Reuchlin's  persecution  into  a  farce ;  annihilated,  in  public 
estimation,  the  enemies  of  intellectual  improvement;  and 

even  the  friends  of  Luther,  in  Luther's  lifetime,  acknowl- 
edged that  no  other  writings  had  contributed  so  power- 

fully to  the  downfall  of  the  papal  domination."  Many  edi- 
tions of  the  Episfoke  have  been  published,  the  best  of  which 

is  that  of  Boecking  (Leipzig,  18.58) ;  German  trans,  by  W. 
Binder  (Stuttgart,  1876). 

Epitliala'minm  [Lat.  epifhala'iniiim,  from  6r.  imSaAi- 
fitos.  -oy,  at  the  door  of  bridal  chamber,  6  or  ̂   eViflaAa^uios 
(sc.  Biucos  or  tfS-fi),  song  before  door  of  bridal  chamber;  iiri, 
upon  +  daAafjLOs,  chamtier] :  a  bridal  hymn ;  a  chorus  sung, 
in  ancient  Greece,  near  the  door  of  the  bridal  chamlier.  It 
appears  to  have  been  a  formal  part  of  the  marriage  cere- 

mony. Among  the  ancient  Romans  the  rude  Fescennine 
songs,  which  seera  to  have  been  of  a  phallic  character,  were 
often  sung  at  weddings,  and  are  hence  called  epithalamia. 
The  term  is  often  given  to  formal  poems  composed  in  honor 
of  a  particular  marriage.  Anacreon  and  Pindar  composed 
poems  of  this  kind.  The  most  perfect  example  of  it  now 
extant  is  the  epithalamium  of  Peleus  and  Thetis,  by  Ca- 
tullus. 

Epithelio'ma  [mod.  deriv.  by  sufiix  -oma,  as  in  car- 
cinoma =  KapKinafia.  Cancer,  from  Epithelium  {q.  v.)]  :  a 

variety  of  cancer  which  attacks  most  frequently  the  surfaces 
which  are  covered  with  pavement  or  cylindrical  epitheliuin, 
constituting,  in  the  former  situation,  flat -celled  cancer;  in 
the  latter,  cylindrical-celled.  Many  pathologists  class  the 
former  with  "  cancroid "'  disease,  because  it  appears  to  be 
less  malignant  than  true  cancer.  Indeed,  if  removed  early, 
the  patient  has  a  fair  ])rospect  of  future  exemption  from 
the  disease,  but  in  neglected  cases  it  assumes  the  malig- 

nancy and  other  dreailful  characters  of  true  cancer.  •  The 
lips,  especially  the  upper  lip,  are  the  most  frequent  seat  of 
epithelioma,  but  it  may  attack  even  internal  organs.  His- 

tologically, it  is  composed  of  epithelial  elements.  See  Can- 
cer. Revised  by  William  Pepper. 

Epitlie'llum  [Mod.  Lat.  from  Gr.  eVf,  upon  -I-  flTjAij,  nip- 
ple, used  in  sense  of  Lat.  papilla,  pi.  papillae,  i.  e.  of  the 

skin] :  in  anatomy,  the  layer  of  cells  which  line  the  mucous 
(or  open)  cavities  of  the  body,  the  mucous  epithelium  being 
continuous  with  the  epidermis,  which  is  also  a  form  of 
epithelium. 

Epithelium  is  of  various  kinds,  according  to  the  shape  of 
the  cells,  thus:   squamous  or  flat  cells,  cylindrical  cells, 

cuboidal  cells,  etc.  A  peculiar  variety  of  cylindrical  is  the 

"ciliated  epithelium,"  which  is  provided  with  fine  haii'-like 
processes  (cilia),  whose  length  varies  from  ̂ jhru  'o  r^ojn,  of 
an  inch.  These  cilia  have  a  rapid  automatic  motion  in  one 
direction,  moving  from  l.W  to  2.50  times  in  a  minute.  These 
motions  are  no  doubt  highly  important  in  physiology,  but 
their  mechanism  is  little  understood.  In  some  instances 
these  motions  obviously  assist  in  discharging  excretions, 
etc.,  but  in  others  their  use  is  quite  unknown.  The  epithe- 

lial cells  have  a  very  important  part  in  the  secretion  of 
many  fluids.  For  example,  mucus  is  formed  by  the  bursting 

of  epithelial  cells  and  the  discharge  of  their'soft  contents, 
mingled  with  the  di'hris  of  the  old  cell-walls.  This  process 
of  destruction  is  attended  by  continual  renewal  of  the  cells. 

Revised  by  William  Pepper. 

Epithet  [from  (ir.  i-niepros, -ov,  attributed;  iiil,  upon  + 
BeTvai,  put] :  a  word  or  clause  which  expresses  some  attribute 
of  an  object  that  is  prominent  in  thought,  but  is  not  made 
the  basis  of  a  discrimination  or  classification ;  e.  g.  "  Frail 
man  is  mortal  "  ;  "  Earthly  pleasures,  ivhich  are  fleeting  and 
unsubstantial,  are  not  the  highest  for  man."  Used  in  o])i)o- 
sition  to  definitive  (from  Lat.  definire,  to  define,  to  mark 
out  the  fines  or  boundaries),  by  which  we  understand  a  word 
or  clause  which  expresses  some  attribute  that  is  made  the 

basis  of  a  discrimination  or  classification  ;  e.  g.  "  Oood  men 
[i.  e.  only  good  men]  are  a  blessing  to  the  community"; 
"  Those  jileasures  that  are  from  the  earth  are  not  the  high- 

est for  man." Great  care  should  be  taken  that  epithets  be  not  too  fre- 
quently employed,  and  that  there  be  something  in  the. 

thought  to  which  they  actually  and  exactly  correspond. 
The  felicitous  employment  of  epithets  is  one  of  the  attri- 

butes of  genius  which  gives  to  literature  its  highest  charm ; 

as  in  Milton's Drew  iron  tears  down  Pluto's  cheek. 

Epitome,  ee-pit'o-me"e  [Gr.  fmrofi'fi,  abridgment,  deriv.  of 
iTriTiixveiv,  cut  into,  abridge]:  in  literature,  an  abridgment: 
a  work  in  which  the  Cf)ntents  of  a  former  work  are  reduced 
into  a  smaller  space  by  curtailment  and  condensation.  In 
the  declining  age  of  the  Western  Roman  empire  the  prac- 

tice of  epitomizing  the  works  of  older  writer.s,  especially  in 
history,  became  veiy  prevalent.  In  several  instances  a  val- 

uable original  work  has  been  lost  which  perhaps  would  have 
been  preserved  if  an  epitome  had  not  been  substituted  for 
it.  Among  the  best-known  works  of  this  class  are  the  epit- 

ome of  Plorus,  Epitome  Berum  Romanarum,  and  that  of 
Eutroiiius,  Breviarum  Histuriie  Romance,  both  abridgments 
of  the  history  of  Rome. 

El)itro'clloid  [from  Gr.  iirl,  upon  +  rpoxis,  wheel  4-  suf- 
fix -did  (-ociSt/s),  having  the  appearance  of] :  a  curve  traced 

by  a  point  in  the  plane  of  a  circle  which  rolls  on  the  convex 
side  of  a  fixed  circle.  The  curve  thus  generated  is  one  of 
the  family  of  roulettes,  and  becomes  an  epicycloid  when  the 
generating  point  is  in  the  circumference  of  the  rolling 
circle.  When  the  two  circles  are  equal  the  epitrochoid  be- 

comes similar  to  the  pedal  of  the  fixed  circle  with  respect 
to  a  certain  fixed  point  in  its  plane.  But  the  pedal  being 
always  the  inverse  of  the  reciprocal  of  the  primitive  curve, 
the  epitrochoid  in  this  ease  must  be  the  inverse  of  a  conic 
with  respect  to  one  of  its  foci,  which  hitter  is  a  curve  of  the 
fourth  order,  belonging  to  the  Cartesian  ovals,  and  called 
the  limafon.  Epitrochoids  are  generally  transcendental 
curves;  it  is  only  when  the  circumferences  of  the  fixed  and 
rolling  circles  are  commensurable  that  the  epitrochoid  re- 

turns into  itself  and  becomes  an  algebraical  curve. 

Eplzo'a  [from  Gr.  4irl,  upon  -i-  f^oy.  animal] :  animals, 
mostly  arthropods,  which  are  parasitic  upon  other  animals. 
The  term  is  one  which  refers  to  habits,  and  has  no  system- 
atic value.  J.  S.  K. 

Eplzoot'lc  [from  Gr.  iiri,  upon,  to  +  f^jof.  animal,  the 
prefix  epi  tieing  used  to  give  force  of  temporarily  prevalent 
in  distincti(3n  from  enzootic;  cf.  epidemic  vs.  endemic  of 
diseases  among  human  beings] :  a  disease  which  attacks  the 
lower  animals,  or  any  one  species  of  them,  as  epidemics 
attack  men.  The  terra  is  objectionable,  because,  with  some 
limitations,  these  diseases  chiefly  attack  but  one  species,  in- 

stead of  all  animals;  and,  moreover,  as  man  is  an  animal, 

all  epidemics  are  epizootics.  The  so-called  epizootic  diseases 
follow  the  general  laws  of  epidemics,  as  they  seem  to  attack 
esjiecially  the  domesticated  animals.  Some  diseases  attack 
both  man  and  the  lower  animals.  Thus  smallpox  affects 
the  horse,  cow,  and  sheep,  assuming  in  each  a  modified 
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form.  Among  tlie  more  imiiortaut  cpizoiitic  diseases  are 

the  rinderpest,  the  conlaKious  pleuro-pneumonia,  and  tlie 
"i'oot-and-iiioiilli  disease"  (all  attacking  neat  cattle);  the 
remarkable  inlluenza  whicli  attacked  horses  and  mules, 

arising  in  Canada,  Sept.  80, 1872,  and  ra|)idly  moving  south- 
ward and  westward  over  the  whole  of  North  AnuTiea:^  the 

scab,  foot-rot,  and  other  diseases  of  sheep.  The  "  reds,"  the 
muscardine,  pehrine,  and  other  diseases  of  the  silk-worm have  been  the  cause  of  serious  calamities  to  operatives,  and 
at  times  have  almost  threatened  the  existence  of  the  silk 
jnanufacture. 

Tlie  e|uzootic  influenza  of  1873- 7:i,  above  alluded  to.  de- 
stroyed, according  to  Ur.  A.  B.  Judson.  of  New  York,  1,500 

horses  and  mules  in  New  York,  or  4  per  cent,  of  the  total 
nundjer  in  the  eity.  The  disease  reached  Chicago  Oct.  39, 

St.  Louis  Dee.  1,  Salt  Lake  Jan.  11.  1873,  and  San  Fran- 
cisco Apr.  15.  It  is  thought  that  the  disease  spread  chiefly 

by  contagion,  and  not  by  atmospheric  influence. 

E  Plii'ribus  U'lium  [Lat.,  intended  to  mean  one  com- 
posed of  nianv] :  the  motto  of  the  U.  S.  After  the  Declara- 

tion of  their  independence  had  been  aimounced  by  th(!  States 

on  July  4,  1776,  and  before  the  adjournment  of  that  day's 
session",  it  was  resolved,  "  That  Dr.  Franklin,  Mr.  J.  Adams, and  ̂ h:  Jefferson  be  a  committee  to  prej)are  a  device  for  a 

seal  for  the  United  States  of  America."  The  result  of  their 
joint  work  was  the  present  seal  of  the  U.  S.,  wliich  has  not 
been  changed  since  its  first  adoption.  The  six  sections,  or 
cjuarterings,  upon  the  escutcheon  or  shield  were  intended  to 
denote  the  countries  (England,  Scotland,  Ireland,  France, 
Germany,  and  Holland)  from  which  the  States  so  united 
had  been,  respectively,  chiefly  peoiiled.  The  motto  adopted 
on  this  seal,  and  retained  ever  since,  was  intended  to  denote 
the  character  of  the  federal  government  in  its  formation. 

Epode  [from  Gr.  iircfiS6s,  sung  after] :  in  ancient  prosody, 
1,  {S  4v(fS6s)  the  shorter,  usually  the  second,  verse  of  a  coup- 

let, as  an  iambic  trimeter  and  dimeter  :  hence  a  poem  con- 
sisting of  such  couplets,  as  the  Epodes  of  Horace.  Though 

the  Elegiac  Distich  (q.  v.)  is  epodic,  elegies  are  not  usually 
called  epodes.  2.  (^  iirifUs)  in  Greek  poetry,  a  lyric  system 
like  a  Steophe  (</.  v.).  occurring  after  a  pair  of  strophes 
(strophe  and  antistrophe),  so  that  the  three  sometimes  form 
a  compound  unit,  called  a  triad.  All  the  odes  of  Pindar, 
some  lyric  fragments,  and  some  choric  odes  of  the  drama 
contain  epodes.  Milton  W.  Humphreys. 

Eppingr:  town  of  Essex.  England;  at  the  north  end  of 

Epping  f'orest ;  16  miles  N.  N.  E.  of  London  (see  map  of 
England,  ref.  12-J).  It  is  noted  for  its  cream,  butter,  and 
sausages.  Epping  Royal  Forest,  formerly  Waltham  Forest, 
covers  60,000  acres,  but  was  once  much  more  extensive,  cov- 
eruig  the  whole  of  Essex  almost  to  the  very  gates  of  Lon- 

don. Now  only  13,000  acres  are  in  woods  and  wastes,  and 
the  rest  is  inclosed  as  private  property.  It  was  formerly  the 
seat  of  a  famous  fair  held  every  year  around  Pairlop  Oak, 
and  of  a  stag-hunt  held  on  Easter  Monday.  In  the  midst 

of  the  forest  Queen  Elizabeth's  hunting  lodge  is  stiU  stand- 
ing.    Pop.  2,500. 

Epsom :  market-town  of  Surrey,  England  ;  14  miles  by 
railway  S.  S.  W.  of  London  (see  map  of  England,  ref.  12-JJ. 
It  has  mineral  springs  containing  sulphate  of  magnesia, 
which  derives  from  tliis  place  the  name  of  Epsom  salt. 
They  were  first  discovered  in  1618,  and  for  some  time  drew 
great  numbers  of  visitors  to  the  town.  Charles  II.  and 
Prince  Jorgen,  of  Denmark,  the  spouse  of  Queen  Anne,  often 
resorted  to  them.  Gradually,  however,  they  were  deserted. 
Epsom  has  a  royal  medical  college,  and  is  famous  for  its 
horse-races,  which  are  held  yearly  on  the  Downs,  1+  miles 
S.  of  the  town.  The  races  last  four  days,  one  of  which  is 
called  Derby  Day,  and  are  more  numerously  attended  than 
aiiv  other  races  in  the  kinsdom.  They  were  permanently 
established  in  1730.     Pop.  (1891)  8,417. 

Epsoiii  Salt  (in  Lat.  magnesia  sulpha/! — i.  e.  sulphate  of 
magnesium ;  Germ.  Sc/twefelsaure  Magnesia) :  the  magne- 

sium sulphate  (MgSOj.THsO),  a  salt,  when  pure,  usually 
found  in  colorless  acicular  crystals  derived  from  the  right 

rhombic  prism,  and  containing  51'22  per  cent,  of  water  of 
crystallization.  It  is  somewhat  efflorescent,  for  at  32°  P. 
water  will  dissolve  over  one-fourth  its  weight  of  the  anhy- 

drous salt,  and  as  the  temperature  is  raised  the  solubility  in- 
creases. The  siUt  was  formerly  manufactured  from  the 

waters  of  tlie  mineral  spring  of  Epsom,  England.  It  also 
exists  largely  in  sea-water,  from  which  it  was  formerly  pre- 

pared in  large  quantities.     In  Italy  it  is  prepared  from  a 

schistose  rock ;  in  England  from  dolomite;  in  Pennsylva- 

nia and  Maryland  from  inagnesite.  'J'his  salt  is  used  in 
meditdne  as  a  cooling  and  generally  safe  cathartic.  The 
dose  is  from  lialf  an  ounce  t<i  an  ounce  in  a  glass  of  water. 

It  is  nauseous  to  tlie  taste,  but  may  be  easily  taken  in  "  soda- 
water,"  with  lemon  sirup.  In  the  household  it  is  an  excel- 

lent addition  to  starch,  decidedly  increasing  its  stiirening 
powers.  Mixed  with  ordinary  whitewash,  it  gives  a  fine 

pearly  whiteness  t,o  walls. 
Epwortli  Leii^iic:  a  voluntary  organization  composed  of 

young  pcojile  of  the  Methodist  Episcopal  Church;  having 
for  its  object  the  promotion  of  piety  in  its  memljcrs  and 
their  development  along  social,  intellectual,  and  religious 
lines.  It  was  organized  at  Cleveland,  O.,  May  14  and  15, 
1889,  at  a  convention  of  the  representatives  of  five  general 

young  jieople's  societies  of  the  Methodist  Episcopal  Church. 
"its  headquarters  are  at  Chicago,  where  al.so  is  [lublished weeklv  Tlie  Epwurlh  Herald,  its  official  organ.  The  league 
has  now  (1893)  more  than  10,000  chapters  and  700,000  mem- 

bers. It  was  oflicially  adopted  and  indorsed  by  the  Gen- 
eral Conference  at  Omaha,  JMay,  1892.  The  Methodist 

Church  of  Canada  and  the  Methodist  Episcopal  Church 
South  have  adopted  the  Epworth  League  for  their  work 
among  young  people.  See  Christian  Endeavor,  Young 
People's  Society  of.  John  F.  Huest. 

Equation  [from  Lat.  aqua'tio,  a  making  equal] :  in  al- 
gebra, a  statement  that  two  quantities  having  different  al- 

gebraic expressions  are  equal.  The  equality  is  expressed 
by  writing  the  sign  =  between  the  expressions  asserted  to 
be  equal.  Each  of  the  equal  expressions  is  called  a  member 
of  the  equation.  Equations  are  of  two  kinds — identical 
and  conditional.  An  identical  equation  is  one  in  which  the 
two  expressions  must  be  equal  from  their  very  nature  or 

meaning;  as,  for  example,  3  -t-  3  =  6  and  (a  +  o)'  —  2ah  = 
a'  +  v.  In  either  of  these  equations  the  two  members  are 
equal  because  they  express  the  same  quantity  in  different 
ways,  and  so  remain  equal  whatever  values  we  assign  to  the 
quantities.  Conditional  equations  are  those  in  which  the 
two  expressions  are  not  equal  for  all  values  of  the  quanti- 

ties, but  which  imply  certain  relations  between  them.  For 
examjile,  if  we  have  the  equation  x  +  y  =  Q,  this  equation  is 
not  true  from  the  nature  of  the  ease,  nor  is  it  true  for  all 
values  of  x  and  y.  It  is  true  only  on  condition  that  the 
quantities  x  and  y  are  so  chosen  that  their  sum  shall  be  6. 
It  is  because  of  this  that  "such  equations  are  called  condi- 
tional. 

Equations,  Theory  of. — The  theory  of  equations  is  that 
branch  of  algebra  which  treats  of  the  equations  called  alge- 

braic, namely,  those  which  can  be  reduced  to  the  form 
x"  +  aa,-"-'  +  bx"-'  +  cx"-^  +  etc.  =  0, 

X  being  the  unknown  quantity,  n  a  positive  integer,  and  «, 
b.  c,  etc.,  any  coefficients  whatever  wliich  do  not  contain  x. 
The  roots  of  such  an  ecjuation  are  those  special  values  of  x 
which,  being  substituted  in  the  equation,  will  satisfy  it  by 
reducing  the  algebraic  sum  of  its  terms  identically  to  zero. 

The  degree  of  an  equation  is  the  exponent,  n,  of  the  high- 
est power  of  X.  Equations  of  the  second  degree  are  called 

quadratic,  of  the  third  cubic,  of  the  fourth  quartic,  or  bi- 
quadratic, etc.  The  fundamental  theorem  of  the  subject  is 

that  the  roots  of  every  such  equation  are  equal  in  number 
to  the  exponent,  n,  of  the  highest  power  of  the  unknown 
quantity  which  enters  into  it.  But  two  or  more  of  the  roots 
may  be  equal. 

The  principles  inTolved  in  such  equations,  the  relations 
between  their  roots,  and  the  possibility  of  expressing  a  root 

algebraically  in  terms  of  the  coefficients,  have  been  devel- 

oped into  a  "most  extensive  and  interesting  branch  of  mathe- matics. The  solution  of  an  algebraic  equation  consists  in 
finding  an  expression  for  x  which,  being  substituted  in  the 
equation,  will  satisfy  it.  The  possibility  of  a  solution  will 
depend  on  the  nature  of  the  equation.  One  in  which  the 
coefficients  of  the  powers  of  x,  which  we  hare  called  a,  b,  e, 
etc.,  are  all  separate  and  independent  quantities,  is  called  a 
general  equation.  General  equations  are  classified  accord- 

ing to  their  degree,  as  just  defined.  It  was  long  since  found 
that  the  general  equations  of  the  second,  third,  and  fourth 
degrees  admitted  of  being  solved.  But  the  equation  of  the 
fifth  degree  defied  all  the  efforts  of  the  mathematicians 
who  attacked  it.  At  length,  early  in  the  nineteenth  cen- 

tury, it  occurred  to  the  iUustriousAliel  to  inquire  whether 
a  solution  was  possible.  By  a  profound  analysis  he  suc- 

ceeded in  demonstrating  the  proposition  that  "the  solution of  the  general  equation  of  the  filth  degree  was  impossible ; 
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that  is  to  say,  t?iat  no  possible  algcln'aic  pxprcssion  could 
be  formed  which,  being  sul)stiluted  Cor  x  in  the  equation, 
would  satisfy  the  latter.  Thus  the  question  is  forever  set 
at  rest.  But  it  is  possible  to  write  special  equations  of  the 
fifth  or  higher  degrees  which  admit  nt  being  solved.  The 
conditions  under  which  this  may  be  done  are  now  well  un- 

derstood, but  belong  to  the  highest  brancli  of  algebra.  See 
Substitutions,  Theory  ok. 

The  solution  of  equations  of  the  third  and  fourth  degree 
is  effected  as  follows  : 

Solution  of  the  Cubic  Equation. — Let  the  equation  be 

x^  +  ax''  +  bx  +c=0.  (1) 

Replace  a;  by  a  new  quantity,  x',  thus : 
x  =  x'  —  la.  (3) 

By  this  substitution  the  second  term  of  the  equation  will 
disappear,  and  the  latter  will  be  reduced  to  the  form 

x^  +  px-rq  =  0,  (y) 

p  and  q  being  simple  functions  of  a,  i,  and  c,  and  the  ac- 
cent being  omitted  from  x. 

In  this  equation  put  for  x  the  sum  of  two  quantities,  to  be 
afterward  determined : 

.i-  =  jj  +  z.  (4) 
We  then  have 

(U  +  zf  +p{i/  +  z)  +  (7  =  0. 
or 

y'  +  z'  +  (1/  +  z)0yz  +p)  +  g  =  0.         (5) 
Let  us  now  determine  the  quantities  y  and  z,  so  as  to  sat- 

isfy the  condition 
3yz+p  =  0.  (6) 

We  then  have 

z=~^  (7) 

and  by  substituting  this  value  of  z  in  (5) 

y"  +  qy^ 

f  =  o. 

(8) 

This  equation  may  be  solved  by  quadratics,  so  as  to  give 
the  value  of  y^  from  which  z^  is  found  by  (7).  Th9n  ex- 

tracting the  cube  roots  we  have  the  values'  of  y  and  z, 
which,  being  substituted  in  (4),  will  give  the  value  of  a;  as 
follows : 

•2 

^±R+.y/-^^U, where  we  put,  for  brevity. "-4+27 

Solution  
of  the  General  

Equation  
of  the  Fourth  

Degree, 
or  Biquadratic  

Equation. 
— Let  the  equation  

be 
x^  +  px^  +  qx^  +  rx  +  s  =  0.  (1) 

We  may  reduce  this  equation  to  the  form 

(.x;'  +  ipxf 

ii-,y 
(3) 

which  it  will  be  seen  is  equivalent  to  the  original  one.  We 
have  now  to  add  to  both  members  of  this  equation  such  a 
quantity  as  shall  make  them  perfect  squares.  In  order  that 
the  first  member  may  thus  be  made  a  perfect  square,  the 
quantity  to  be  ailded  must  be  in  tlie  form 

2(.^;«  +  ip.v)y  +  y\  (3) 
which  will  make  the  first  member  a  square,  no  matter  wliat 
the  value  of  y.  We  must  afterward  choose  y  so  as  to  make 
the  second  member  a  perfect  square.  This  member  will  be- 
come 

{1L~  q  +  2yyi'-  +  (py  -  ru-  +  ,f  -  ,,.      ̂ 4^ 
Imagine  this  equ.ation  written  in  the  form 

Aa-'  -I-  Bj;  +  C  =  0.  (5) 
The  condition  that  it  shall  be  a  perfect  square  is 

B--'-4AC  =  0.  (6) 

(py  ■ r)'>-A[P^-,,  +  2yyy'-s)  =  0. 
This  is  a  cubic  equation  in  y,  which  can  be  solved  by  the 
method  of  cubic  equations.  With  this  value,  the  second 
member  of  (2),  with  the  expression  (3)  added  to  it,  will  be- 

come a  perfect  square,  while  the  first  luemlier  will  be  the 

square  of 
x  +  i/,x  +  y, 

and  thus  the  equation  will  admit  of  solution. 
The  actual  algebraic  expressions  which  enter  into  the  so- 

lution are  too  complicated  to  be  written  here. 
S.  Newcomb. 

Equation  of  Time :  the  difference  in  mean  solar  time 

between  the  sun's  apparent  or  true  right  ascension  and  its 
moan  right  ascension;  or,  in  other  words,  the  difference  be- 

tween sun  time  and  clock  time.  This  difference  arises — (1) 

from  the  sun's  unequal  motion  in  longitude  because  of  the 
eccentricity  of  the  earth's  orbit;  (2)  from  the  obliquity  of 
the  ecliptic  ;  and  (3)  to  some  small  extent  from  the  pertur- 

bations of  the  moon  and  planets.  Sun  tinu^  and  cloelv  time 
agree  about  Dec.  25,  Apr.  16,  June  16,  and  Se|>t.  1.  The 
equation  of  time  is  greatest  about  Nov.  1,  when  the  clock  is 
sixteen  minutes  and  sixteen  seconds  faster  than  the  sun. 
See  Ti.iiE. 

Equation,  Personal :  the  constant  wln'ch  must  be  ap- plied to  every  time  observation  recorded  by  an  observer  (as 
in  astronomy)  in  order  to  make  the  mean  of  such  observa- 

tions agree  with  those  of  another  observer.  It  is  found  by 
experience  that  different  persons,  in  recording  the  results  of 
observations,  will  make  various  errors,  some  anticipating 
the  event,  but  others  failing  to  record  it  at  the  proper 
time.  When  it  is  found  possible,  by  examining  a  long 
series  of  records  made  of  the  same  events  Ijy  two  observers, 
to  discover  the  average  difference  between  their  records  of 
events,  a  very  important  correction  of  time-intervals  may 
sometimes  be  introduced  into  a  computation  based  upon 
such  records.  Such  a  correction  is  called  the  relative  per- 

sonal equation  of  the  two  astronomers.  When  it  is  found 
that  an  observer  habitually  makes,  or  is  likely  to  make,  a 
certain  error  in  his  time-records,  such  error  (or  absolute  per- 

sonal equation)  can  be  readily  allowed  for. 

Equator  [Lat.,  an  equalizer,  deriv.  of  crquare,  to  make 
equal] :  in  geography,  a  great  circle  of  the  terrestrial  sphere 
which  is  equidistant  from  the  two  j)oles,  and  divides  the 
earth  into  northern  and  southern  hemispheres.  Latitudes 
are  counted  from  the  equator  along  the  meridian,  and  lon- 

gitudes are  measured  on  the  equator  or  on  some  circle  par- 
allel with  it.     See  Earth. 

Equator,  in  astronomy,  is  the  great  circle  of  the  celestial 
sphere,  of  which  the  plane  is  perpendicular  to  the  axis  of  the 

earth's  diurnal  motion.  It  is  called  the  equator  because 
when  the  sun  is  in  its  plane  the  days  and  nights  are  exactly 
equal  all  over  the  world.  The  equator  divides  the  sphere 
into  northern  and  southern  hemispheres,  and  is  often  styled 
the  equinoctial.  The  apparent  diurnal  motions  of  all  the 
celestial  bodies  are  performed  in  circles  which  are  parallel 
to  it.     The  right  ascensions  are  measured  on  it. 

Equatorial  Telescope :  a  telescope  mounted  upon  a  fixed 
axis  parallel  to  the  axis  of  the  earth,  and  turning  also  upon 
a  second  movable  axis  parallel  to  the  equator,  for  the  con- 

tinuous observation  of  heavenly  bodies,  and  for  noting  their 
right  ascension  and  declination.  The  motion  of  the  tele- 

scope round  its  fixed  or  "  polar  "  axis  is  necessarily  parallel 
to  the  equator,  and  this  gives  the  instrument  its  name.  In 
order  to  maintain  the  object  observed  steadily  in  the  field 
of  view,  the  telescope  is  made  to  revolve  round  the  polar 
axis  by  an  attached  clockwork,  which  admits  of  being  regu- 

lated so  as  to  vary  the  velocity  of  rotation,  according  as  the 
object  under  examination  is  the  sun,  the  moon,  a  planet,  or a  fixed  star. 

Equestrian  Order,  also  called  Knights:  an  important 
division  of  the  citizens  of  ancient  Rome.  They  were  orig- 

inally a  military  organization,  and  formed  the  cavalry  of 
the  Roman  army.  According  to  Livy,  Romulus  constituted 
three  centuries  (300)  of  equites,  to  whom  he  gave  the  several 
names  of  Ramnenses,  Titienses,  and  Luceres.  Down  to  the 
year  123  b.  c.  the  equites  formed  simply  a  division  of  the 
army,  and  tlieir  centuries  were  composed  of  patricians  and 
plebeians,  but  C.  Gracchus  in  that  year  procured  the  pas- 

sage of  the  Lex  Sempronia,  which  instituted  a  new  class  or 
political  order  called  ordo  equestris,  from  whom  all  the 

7»4i'ce.s  (judges)  .must  be  selected.  The  reform  of  Sulla  de- prived them  of  the  sole  right  of  being  chosen  as  judices, 
who  thenceforth  were  selected  from  the  senators,  equites, 
and  fribuni  wrarii.  The  equites  also  enjoyed  the  privilege 
of  officiating  as  publicani  or  farmers  of  the  public  revenue. 
According  to  Cicero,  who  belonged  to  this  order,  these  pub- 
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lioani  "  comprised  the  flower  of  the  Roman  chivalry,  the 
ornament  of  Rome,  tlio  lirm  support  (Jinmimentiim)  of  tiie 

republic."  The  limlses  of  the  equites  were  a  gold  ring  and 
a  robe  with  a  narrow  jiurple  border. 

Eqiicsfrian  Stntiie:  a  complete  figure  of  a  person  <)m 

horseljark,  exceuteil  generally  in  bronze  or  sloue.  In  aueic^nt 
(ireece,  where  plastic  art  atlaiued  its  liigliest  perfection, 
statues  of  men  and  horses  were  often  of  the  first  excellence; 

but  horses  were  more  commonly  repi'esented  as  attached  to 
the  chariot.  In  Rome,  equestrian  statues  of  the  emperors 
were  common.  The  finest  extant  Roman  work  of  the  kind 

is  a  bronze  equestrian  statue  of  M.  Aurelius  Antoninus. 
Two  remarkable  statues  of  this  kind  have  come  down  to  us 

from  the  time  of  the  Renaissance— that  of  Hartolomeo  Col- 

leoni  at  Vi'niee,  by  Verrocchio  and  Ueopardi.  and  that  of 

<iatamelata,  at  Padua,  by  ])onatello.  Among  the  famous 

modern  equestrian  works  are  the  noble  colossal  statue  of 
Peter  the  Great  at  St.  Petersburg,  and  that  of  Frederick  the 
Great  at  Berlin,  by  Ranch. 

Eq'uidie  [from  Lat.  ef/ui/.s.  horse]:  the  family  of  which 
the  genus  Equus  (including  the  horse,  ass,  etc.)  is  a  tyjie, 
and  which  is  a  section  (Snlidangula)  of  the  order  Vngulatn. 
The  most  characteristic  feature  of  the  Eqiudce  is  the  solid, 
one-toed  foot  formed  by  the  union  of  the  central  phalanges 

and  the  atrophy  of  the  lateral  ones.  Single-toed  hoi'ses  be- 
gan in  the  Pliocene.  In  the  .Miocene  epoch  horses  were  rep- 

resented by  Hippan'on.  etc.,  which  had  two  small  lateral toes  or  hoofs,  of  which  some  traces  may  be  often  found  in 

living  horses.  In  the  Lower  Jliocene  Ancliitlieriuiii  repre- 
sents the  Equidce,  and  connects  the  horse  with  Palceotherium, 

Plivloph  us,  etc.,  of  the  Eocene  and  with  the  tapirs  of  the 
present  day.  The  genealogy  of  the  Equidw  is  better  known 
and  more  instructive  than  that  of  any  other  group  of  mam- 

mals. Nearly  twenty  species  of  equine  quadrupeds  have 
been  described  from  the  Tertiary  and  Quaternary  deposits  of 
America,  but  it  is  supposed  that  no  horse  existed  in  the  New 
World  at  the  time  of  the  advent  of  the  Europeans.  See 
IIoRSE  and  Hipparion. 

Equilateral  [from  Lat.  (t'quus.  ef\\\Si\  +  Irttus.  -eris,  sidej: having  equal  sides.  In  geometry,  a  rectilinear  figure  is  said 
to  be  equilateral  when  all  its  sides  are  equal.  If,  moreover, 
its  angles  are  all  equal,  it  is  called  regular.  Every  equilat- 

eral figure  inscribed  in  a  circle  is  equiangular,  and  therefore 
regular.  The  converse  theorem,  however,  is  true  only  for 
polygons  with  an  odd  number  of  sides.  An  equilateral  hy- 

perbola is  that  of  which  the  axes  are  equal. 

Equilibrium  [Lat.  (equilibrium;  mquus.  even  +  lihrn. 
scale] :  the  state  of  rest  produced  by  two  or  more  mutually 
counteracting  forces ;  equipoise.  Equilibrium  is  the  foun- 

dation of  the  theory  of  mechanics ;  it  is,  in  its  generalized 
meaning,  the  physical  law  of  the  universe.  Equilibrium,  in 
the  fine  arts,  is  the  just  place  or  balance  of  a  figure  or  other 
object,  so  that  it  may  appear  to  stand  firmly.  Also  the  due 

'equi|ioise  of  objects,  lights,  shadows,  etc.,  against  each  other. 
Equinoctial :  See  Equinox. 

Equinoctial  Points:  the  two  opposite  points  of  the  ce- 
lestial sphere  in  which  the  ecliptic  and  equator  intersect 

each  other,  the  one  being  the  first  point  of  Aries,  and  the 
other  the  first  point  of  Libra.  These  points  do  not  retain  a 
fixed  ]iosition  in  relation  to  the  stars,  but  retrograde  from 
E.  to  \V.  with  a  slow  motion,  requiring  2.5.000  years  to  ac- 

complish a  complete  revolution.  This  motion  is  called  the 
Precession  of  the  Equinoxes  (q.  v.). 

Equinox  [from  0.  Fr.  equinoxe ^JjiA.  o'qvinnc'timn; 
(equus,  equal  -I-  «o.r.  night] :  in  astronomy,  the  time  when 
the  sun  passes  through  the  equator  in  one  of  the  equinoctial 
points.  When  the  sun  is  in  the  equator  the  days  and  nights 
are  equal  all  over  the  world,  hence  the  derivation  of  the  term. 
This  happens  twice  every  year — viz.,  about  Mar.  21  and  Sept. 
22 :  the  former  is  called  the  vernal,  and  the  latter  the  au- 

tumnal equinox.  The  equinoxes  do  not  divide  the  year  into 
portions  of  ei[Uiil  length,  but  the  interval  from  the  vernal 
to  the  autumnal  equinox  is  greater  than  that  from  the  au- 

tumnal to  the  vernal;  in  other  words,  the  sun  continues 
longer  on  the  northern  than  on  the  southern  side  of  the 
ccjuator,  because  it  is  more  distant  from  the  earth  in  our 
sumnuu'  than  in  winter,  and  its  angular  motion  in  its  orbit 
is  consequently  slower  between  March  and  September  than 
in  the  oIIkt  part  of  the  year.  In  IHdII  the  difference 
amounted  to  seven  days,  sixteen  hours  and  fifty-one  min- 
utes. 

E«)Hisota'cea»  [from  Equisetum  (q.  r.),  the  only  genus]:  a 
family  of  cryptngamous  jdants,  with  hollow  and  jointed 
stems,  growing  in  ditches,  wet  ground,  and  rivers  in  many 
parts  of  the  world.  They  are  related  lo  tlie  ferns  and  the 
extinct  Catamites.  They  are  found  fossil  in  coal,  and  were 
in  ancient  geologic  pcjriods  very  much  larger  and  more  nu- 

merous than  at  i)resent.  This  family  is  now  the  sole  repre- 
.sentative  of  the  single  surviving  order  (Equisetacece)  of  the 
class  EquisetiwF,  1  he  lowest  class  of  the  great  division  of 
the  vegetable  kingdom  known  as  the  fernworts  (Pleridophy- 
ta).    See  Fer.nworts  and  Plants,  Fossil. 

Revised  by  Cuarles  E.  Bessey. 

Equise'tum  {hut.  equisetum.  th^  horsetail;  equus,\\0TS6 
+  su'la,  .lela,  Ijrislles,  coarse  hair] :  a  genus  of  plants  of  the 
family  Equisetacece,  comprising  numerous  species  called 
horsetail.  The  fructification  is  in  the  form  of  a  spore-bearing 
cone  at  the  summit  of  the  stem.  The  Equisetum  hyemale 
(.scouring  rush)  is  indigenous  in  the  U.  S.  and  also  in  Europe. 
The  aliundant  silica  in  its  cuticle  renders  it  useful  for  polish- 

ing furnit  ure  and  for  scouring  utensils.  The  U.  S.  have  also 
several  other  s]iecies.  True  Equiseta  date  back  to  the  Tria.s- 
sic,  when  they  were  numerous,  and  attained  the  height  of  20 
feet.  In  the  Carboniferous  rocks  the  Equiseta  are  repre- 

sented by  Equisetites,  as  well  as  by  the  related  Calamitea, 
Calaiimdendron,  etc.  Revised  by  Charles  E.  Bessey. 

Equites  :  See  Equestrian  Order. 

Equity  [from  Lat.  ce'quitas,  equality,  fairness;  deriv.  of 
aquus,  even] :  a  portion  of  the  mass  of  English  jurispru- 

dence, derived  from  the  decisions  of  courts  and  the  rules  of 

approved  text-writers.  It  originated  in  the  same  general 
way  as  that  branch  of  jurisprudence  technically  called 
"  common  law."  It  is.  in  a  sense,  common  law  itself  when 
considered  in  contrast  with  statutes.  The  relation  of  equity 
to  common  law  can  be  best  understood  by  a  brief  historical 
survey.  After  the  Norman  conquest  of  England  the  king 
was  deemed  to  be  the  fountain  of  justice.  Ultimately,  cer- 

tain great  courts  of  general  jurisdiction  came  into  active 

operation,  known  as  "  king's  courts."  These  were  the  com- 
mon pleas,  the  king's  bench,  and  the  exchequer.  At  first, their  functions  were  quite  distinct,  but  in  course  of  time, 

by  fictions  of  law,  jurisdiction  was  assumed,  so  that  in  some 
respects  it  became  concurrent  in  these  tribunals.  The  reg- 

ular mode  of  bringing  a  question  before  one  of  these  courts 
for  adjudication  was  by  an  action,  in  which  there  was  a 
plaintiff  and  a  defendant.  A  formal  statement  of  the  plain- 

tiff's claim  and  of  the  defendant's  defense  was  made  in 
written  allegations  termed  pleadings,  and  the  question  thus 
raised  was  called  the  issue.  A  judge  and  jury  disposed  of 
issues  of  fact.  The  action  must  be  commenced  by  a  so-called 
writ,  purporting  to  emanate  from  the  king  and  addressed 
to  the  sheriff,  who  caused  the  defendant  to  be  brought  be- 

fore the  court.  There  was  an  office  in  chancery,  from  which 
the  writs  issued.  They  were  framed  in  a  technical  manner. 
The  clerks  would  only  grant  a  writ  when  they  could  find  a 
precise  precedent  in  their  office.  Actions  were  real,  per- 

sonal, or  mixed.  A  real  action  was  adapted  to  the  recovery 
of  land  ;  personal  actions  were  used  to  recover  money :  and 
the  two  were  combined  in  a  mixed  action.  The  pjersonal 
actions  were  framed  on  the  theory  either  of  contract  or 
wrong  (technically  called  tort).  Originally,  they  were  debt, 
covenant,  and  detinue  in  cases  of  contract ;  and  in  case  of 
tort,  trespass,  trover,  and  replevin.  The  object  of  the  action 
of  debt  was  to  recover  a  specific  sum  of  money  due  to  the 

plaintiff.  The  action  of  covenant  was  brought  upon  an  in- 
strument under  seal.  "  Detinue  "  was  resorted  to  in  order 

to  recover  a  specific  chattel  which  the  defendant  had  re- 
ceived as  a  bailee.  The  action  of  trespass  was  instituted  for 

an  immediate  and  direct  injury  to  person  or  property ;  trover 
was  the  appropriate  means  to  recover  the  value  of  personal 
property  wrongfully  converted  by  the  defendant ;  while  re- 

plevin was  used  to  recover  the  property  itself. 

It  was  found  at  an  early  day  that  "the  personal  actions were  quite  insufficient  to  give  full  relief.  A  statute  was  en- 
acted in  13  Edw.  I.  (ch.  24)  wdiich  led  to  the  introduction  of 

a  new  form  of  action,  termed  "  trespass  on  the  case."  This 
was  a  comprehensive  name  for  all  actions  for  wrongs  where 
the  injury  was  indirect  and  consequential,  as  in  the  case  of 
negligence.  It  also  included  many  cases  now  recognized  as 

strictly  actions  upon  contract,  and  called  "assumpsit."  If this  statute  had  been  wisely  interpreted,  no  court  of  equity 
would  have  been  necessary,  nor  would  any  probably  have 
arisen.  But  the  judges  of  the  so-called  comnum-law  courts 
adopted  very  strict  and  narrow  rules  of  construction,  and 
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•confincfl  the  remedy  under  the  statute  to  the  same  kind 
of  relief  as  had  been  already  reeof;;ni/,cd.  All  the  relief 
granted  in  these  courts  raay  be  summed  up  in  a  siuf^le 
phrase  :  one  can  recover  money  only  (jr  si)ecific  real  or  per- 

sonal property.  As  society  advanced  in  wealth  and  civil- 
ization, such  a  system  of  remedial  justice  was  lamentably 

imperfect.  Out  of  its  imperfection  p;rew  the  jurisdiction  of 
courts  of  equity.  The  residuum  of  justice  not  granted  to 
the  common-law  courts  remained  in  the  kin^^.  It  became  a 
practice  to  address  petitions  to  him  in  particular  cases  for 
relief,  which  those  courts  could  not  iirant.  These  were  re- 

ferred to  the  privy  council,  a  powerful  body  of  men  selected 
by  the  monarch  for  their  wealth  or  ca|)acity.  In  process  of 
tiuie  the  disposal  of  these  petitions  devolved  upon  one  of 
their  niimlier,  the  lonl  chancellor,  who  was  a  great  officer, 
and  who  Iiad  usually  the  legal  training  which  would  fit  him 
to  dispose  of  the  important  questions  submitted  to  him. 
Such  matters  were  not  presented  by  writ,  as  in  the  common- 
law  courts,  luit  by  an  application  in  the  nature  of  a  peti- 

tion ;  and  this  commonly  closed  with  the  stereotyped  phrase 
that  the  petitioner,  having  no  sufficient  remcily  at  common 
law,  asked  for  relief  "for  the  love  of  (iod  and  in  the  way  of 
charity."  At  an  early  day  the  chancellor  devised  a  writ, 
called  a  writ  of  subpoena,  whereby  a  party  to  a  suit  could  be 
compelled  to  disclose  upon  his  oath  facts  bearing  upon  the 
controversy  between  him  and  the  op|>osite  party.  This  is 

called  "discovery."  No  such  power  inhered  in  common- 
law  courts.  In  this  way  the  court  of  chancery  became  a 
regular  tribunal  for  the  administration  of  justice.  It  fol- 

lowed precedent,  and  has  worked  out  a  scientific  system  of 
equity  jurisprudence.  It  has  now  become  so  bound  down 
by  rules  that  new  principles  can  be  introduced  only  liy  legis- 

lation. This  point  is  treated  in  a  masterly  manner  by 
Maine  in  his  work  on  Ancient  Law.  It  should  be  remarked 
that  other  courts  besides  the  court  of  chancery  acquired 
equity  jurisdiction.  Thus  the  court  of  exchequer  had  until 
modern  times  equity  powers.  There  uiav  thus  be  courts  of 
egtiit,/  which  are  not  strictly  courts  of  rhanrcri/. 

When  English  jurisprudence  had  assumed  a  precise  and 
fixed  character,  there  were  thus  two  sets  of  tribunals,  called 
respectively  courts  of  common  law  and  courts  of  equity. 
In  some  eases  the  jurisdiction  of  the  two  courts  was  con- 

current; in  others  the  equity  court  luid  exclusive  authority, 
as  in  the  case  of  trusts.  The  courts  differed  in  three  prin- 

cipal respects ;  two  of  these  were  in  matters  of  procedure, 
■while  the  third  distinction  was  radical  and  sulistantial. 
They  differed  as  to  the  mode  of  proof  and  of  trial,  and  in 
respect  to  the  nature  of  the  rejief  granted.  The  first  two 
distinctions  have  been  largely  modified  in  the  U.  S.  in  a 
considerable  nuuiber  of  the  States.  In  these  law  and  equity 
are  administered  by  a  single  court  and  under  the  same  sys- 

tem of  pleading,  so  that  there  is  no  distinction  between  an 
action  at  law  and  a  suit  in  equity.  Even  in  these  States 
the  difference  in  relief  still  continues.  When  the  action  is 

for  the  recovery  of  money  only,  or  of  specific  real  or  per- 
sonal property,  a  writ  issues  to  the  sheriff  to  carry  the 

judgment  into  effect.  In  other  (or  equity)  actions,  as  when 
a  defendant  is  required  to  execute  or  caucel  a  written  in- 

strument, or  to  refrain  from  doing  an  act,  the  order  of  the 
court  is  directed  to  him :  and  if  he  willfully  disobeys  it,  he 
raay  be  punished  for  contempt  of  court.  This  consolida- 

tion of  law  and  equity  was  first  atteuipted  in  a  code  of 
procedure  adopted  in  Xew  York  in  1848.  This  has  been 
substantially  enacted  in  a  number  of  other  States,  and  has 
had  much  effect  upon  legal  o|iinion  in  England.  Courts  of 
equity  have  adopted  certain  maxims  which  have  had  a  large 
influence  on  the  development  of  the  system.  They  are  such 
as  these  :  (1)  Equity  follows  the  law  ;  (2)  Re  who  comes  into 
equity  must  come  with  clean  hands ;  Ci)  He  who  asks  equity 
must  do  equity  ;  (4)  Where  the  equities  are  equal,  the  legal 
title  must  prevail ;  (5)  Equality  is  equity ;  (6)  Equity  re- 

gards that  as  done  which  ought  to  be  done. 
A  Ijrief  exposition  of  a,  few  of  these  maxims  will  show 

the  principles  which  guide  the  action  of  the  court.  The 
maxim  that  "  he  who  comes  into  equity  must  come  with 
clean  hands  "  does  not  refer  to  general  moral  delinquency. 
It  only  applies  to  the  subject  before  the  court.  It  then  as- 

sumes a  comprehensive  meaning.  Under  it  the  court  wo\dd 
not  protect  the  copyright  of  an  immoral  book,  or  a  trade- 

mark which  was  so  used  as  to  deceive  the  public.  The 

maxim  that  "  he  who  asks  equity  must  do  equity  "  means 
that  the  court  will  grant  relief  to  a  plaintiff  only  upon  the 
condition  that  he  will  render  justice  to  the  defendant.  For 
example,  a  borrower  could  not  succeed  in  setting  aside  an 

instrument  on  the  ground  of  usury,  except  upon  the  con- 
dition of  paying  to  the  creditor  the  debt  and  lawful  interest. 

The  maxim  that  "where  the  ei|iiities  are  equal,  the   legal 
title  must  prevail,"  means  tliat  the  court  will  not,  on  the 
application  of  a   plaintiff,   deprive   a   defendant,   being  a 
fiurchaser  for  a  valuable  consideration,  of  a  title  retrognized 
in  a  court  of  common  law,  iniless  he  has  acted  in  bad  faith 
or  with  notice  of  the  existing  rights  of  the  plaintiff.     An 
illustration  will  show  its  apiilicaticm.     If  A  has  taken  an 
informal   mortgage   upon   land,  and   accordingly   one   not 
valid  in  law,  and  yet  a  good  claim  in  equity,  and  B,  with- 

out notice  of  A's  rights,  has  taken  for  a  valuable  consider- 
ation a  subsequent  regular  or  formal  mortgage  or  convey- 

ance, B  will  have  superior  legal  rights,  which  will  be  recog- 
nized in  a  court  of  equity.     If  B  had  acted  with  notice  of 

the  informal  mortgage,  A's  equity  would  have  been  supe- 
rior.    The  rule  that  "equality  is  eipnty  "  is  applied  to  per- 

sons who  oiight  to  bear  a  common  burden  equally,  as  in 
case  of  the  duty  of  co-sureties  to  contribute  equally  to  pay 
the  debt  for  which  they  are  bomul,  or  in  cases  of  general 
average  in  the  law  of  shi])]iing.     It  is  the  principle  which 
underlies  the  distribution  of  assets  among  creditors  in  cases 

of  l)ankruptcv,  or  in  the  administration  of  the  estates  of  in- 
testates.    The  rule  that  "  equity  regards  that  as  done  which 

ought  to  be  done  "  is  one  of  great  inqjortance.     It  leads  to  a 
doctrine  peculiar  to  this  court,  known  as  "  equitable  con- 

version."    This  phrase  means  that  the  owner  of  property, 
by  the  mere  expression  of  his  will  according  to  legal  rules, 
ciin   change  its  legal  character,  and  thus  give  to  money  the 
qualities  of  laud,  or  to  laiul  those  of  money.     Thus  if  a  tes- 

tator orders  his  land  to  lie  sold  and  converted  into  money, 
the  land  from  the  moment  of  his  death  is  deemed  to  be  per- 

sonal   property.     The  same  result  would  follow  if  he  had 
directed  money  to  be  laid  out  in  land.     So,  if  an  owner  of 
land  contracts  to  sell  it,  his  interest  before  any  conveyance 
is  made  is  deemed  to  be  money,  while  that  of  the  purchaser 
is  regarde<l  as  land.     This  doctiine  is  attended  with  impor- 

tant  practical  consequences,  to  which  the  limits  of  this  ar- 
ticle do  not  ])ermit  a  reference. 

It  is  an  important  rule  that  the  jurisdiction  of  this  court 
attaches  to  the  p(>rson  of  a  litigant,  without  reference  to 
the  situation  of  the  property  in  controversy.  Thus  t!ie 
court  of  chancery  in  Englaml  might  order  a  defendant 
within  its  j\irisdiction  to  execute  a  conveyance  of  land  situ- 

ated in  the  U.  S.  It  would  proceed  upon  the  theory  that 
he  was  under  a  legal  duty  or  oliligation  to  do  the  act  which 
as  a  matter  of  conscience  he  was  bound  to  perform.  The 

court  was  at  one  time  termed  a  "  court  of  conscience."  and 
in  the  older  law  digests  or  abridgments  the  equity  law  is 
jilaced  under  that  head.  It  should  be  added  that  mere 
gratuito\is  executory  ]u-omises  are  not  enforceable  in  this 
court.  Attention  is  only  paid  to  the  claims  of  purchasers 
for  a  valuable  consideration. 

The  tojiics  of  equity  jurisprudence  are  usually  considered 
bv  text-writers  in  their  relations  to  the  jurisdiction  of  the 
courts  of  common  law.  In  this  aspect  equity  jurisdiction 
may  be  regarded  either  as  auxiliary  to  the  jurisdiction  of 
those  courts,  or  as  concuri'cnt  or  exclusive.  This  method 
is  necessarily  discarded  in  those  States  where  law  and 

ef|uitv  are  administered  under  a  uniform  system  of  ]ilead- 
ing  and  practice,  as  in  New  York.  The  principal  sulijects 
mav  be  enumerated  under  the  following  heads:  Cases  of 
accident  or  mistake  (as  where  a  clause  is  omitted  from  an 
instrument  by  accident):  cases  of  fraud,  either  actual  or 

constructive  :' specific  iierformance  of  contracts  (e.  g.  re- 
[|uiring  a  party  who  has  jn-omised  to  execute  a  conveyance 
to  fulfill  his  contract) :  cases  of  interjileader,  wherebv  a  inere 
stakeliolder  can  be  relieved  from  the  results  of  a  litigation  ; 
cases  of  accounts,  including  a  variety  of  instances;  cases  of 
trusts,  whether  created  liv  express  words  or  arising  from 
im)ilication  of  law.  The  court  also  protects  all  persons 
under  actual  or  legal  disability,  such  as  infants,  married 

women,  and  persons  of  unsound  mind.  Under  these  and 

other  heads  the  court  mav  cancel,  modify,  or  reinstate  in- 

.stniments,  and  in  general  adjust  the  rights  of  the  respec- 

tive parties  to  the  controversy.  In  some  of  these  cases  ac- 
tions mav  be  brought  in  a  court  of  law.  Thus  in  case  of 

fraud,  if'the  injured  party  desired  pecuniary  damages,  he 
would  bring  his  action  at  law :  if  he  desired  to  set  an  in- 
strimient  aside,  he  would  proceed  in  equity.  A  person  who 

would  have  a  good  defense  on  the  ground  of  fraud  to  an 
action  at  law  mav  in  some  instances  become  plaintiff  in 

equity,  and  have  the  instrument  canceled,  as  in  the  case 
of  a  negotiable  promissory  note.     The  most  extensive  of 
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all  <if  these  lojiies  is  llie  subject  of  trusts.  Strict  trusts  are 
solely  cogiiizal>le  in  this  court. 

The  remedies  in  this  court  are  flexible  and  readily  adapt- 
ed to  the  exigencies  of  the  case.  Tlie  most  lilicral  rules 

prevail  iis  to  jiarties.  Eveiy  ]ierson  can  be  made  a  party 
whose  jjresence  is  necessary  to  a  complete  determination  of 
the  matter  in  controversy.  Tlie  court  lias  power  to  prevent 
apprehended  injuries  to  property  by  means  of  an  injunc- 

tion, or  to  place  the  projicrty  itself  in  the  possession  of  one 
of  its  own  olllcers,  termed  a  receiver,  until  the  rights  of  the 
parties  are  finally  established. 

The  tendency  of  modern  times  would  seem  to  be  to  blend 
the  two  systems  of  common  law  and  e(|uity  jurisprudence 
into  one,  when  the  common  law  will  jirevail  Jis  niijilific.d  by 
the  rules  of  eciuity.  T.  W.  Dwight. 

Equity  of  Redemption :  the  right  wOiich  the  owner  of 
mortgaged  property  has  to  redeem  it  after  the  condition  of 
tlie  mortgage  has  been  broken.  A  mortgage  is  in  form  a 
conveyance  of  property,  with  a  jjrovision  that  it  shall  be 
void  on  the  performance  by  tlie  maker,  within  a  given  time, 
of  a  certain  condition,  usually  the  payment  of  a  sum  of 
money;  and  by  the  common  law,  if  the  condition  is  not  per- 

formed the  conveyance  becomi;s  absolute,  and  the  maker  of 
the  mortgage,  called  the  mortgagor,  loses  all  right  to  the 
property.  But  the  English  court  of  chancery,  an  equity 
tribunal,  as  early  as  the  reign  of  Charles  I.  asserted  its  power 
to  remedy  this  hardship  by  compelling  the  mortgagee  to 
give  uji  the  laud  on  |jayment  of  the  debt  with  interest.  This 
right  in  equity  to  redeem  the  (iroperty  after  the  conveyance 
has  become  al>solute  at  law  has  in  modern  times  come  to  be 
regarded  as  an  estate  in  the  land,  and  can  be  conveyed  or 
mortgaged  or  devised  by  its  owner.  It  passes  by  descent  to 
his  heirs ;  it  is  liable  for  the  debts  of  his  creditors,  and  can 
be  sold  on  execution  against  him,  and  is  subject  to  dower 
and  curtesy.  This  right  to  redeem  lasts  till  cut  off  by  fore- 

closure of  the  mortgage,  which  is  usually  effected  by  an 
action  in  a  court  of  equity.  The  foreclosure  may  result  in 
giving  a  complete  title  to  the  mortgagee  (called  a  strict  fore- 

closure), or  it  may  result  in  a  sale  of  the  premises  and  the 
payment  of  the  debt  out  of  the  proceeds,  the  surplus  being 
returned  to  the  mortgagor  or  to  those  who  claim  under  him. 
The  right  to  redeem  from  the  mortgage  extends  to  all  who 
acquire  an  interest  in  the  land  under  the  mortgagor  after 
the  making  of  the  mortgage  ;  antl  all  such  persons  must  be 
made  parties  to  a  proceeding  to  foreclose  the  mortgage, 
otherwise  their  right  to  redeem  will  not  be  affected.  For- 

merly, unless  restrained  by  some  clause  in  the  mortgage, 
the  mortgagee  could  at  once  take  possession  of  the  premises, 
although  equity  compelled  him  to  account  for  the  rents  and 
profits  upon  redemption.  Now,  however,  the  mortgagor 
has  in  general  the  right  of  possession  till  the  condition  is 
broken,  and  in  some  parts  of  the  U.  S.  till  foreclosure,  ex- 

cept when  after  default,  where  the  security  is  inadequate,  a 
receiver  is  appointed  to  take  charge  of  the  property  under 
the  direction  of  the  court.  T.  VV.  Dwight. 

Equus:  the  typical  genus  of  the  family  Equid^  (?-f.). 
Era,  Christian  :  See  Christian  Era. 

Era  of  Martyrs:  See  Diocletiax  Era. 

Erard,  «  raar',  Sebastien:  an  inventor  and  maker  of 
musical  instruments;  b.  in  Strassburg,  Apr.  .5,  17.52;  son  of 
a  poor  cabinet-maker.  His  fii-st  pianoforte,  constructed  in 
1780,  may  be  said  to  have  introduced  that  instrument  into 
Prance.  He  soon  became  the  best  pianoforte  manufacturer 
in  Europe,  and  in  connection  \yith  liis  brother  established  a 
manufactory  in  London.  To  Erard  the  piano  owes  some  of 
its  noblest  qualities  as  a  musical  instrument.  The  grand 
piano,  with  single  and  double  action,  was  his  invention.  He 
built  the  great  organ  for  the  royal  chapel  of  the  Tuileries. 
Erard  was  also  the  inventor  of  a  double-action  harp  which 
had  immense  popularity  in  London,  and  took  out  patents 
for  many  other  improvements,  all  of  which  were  of  value. 
1).  near  Paris,  1831.     See  Pianoforte. 

Erasis'tratus  (in  Gr.  'Epaa-laTpaTos) :  a  Greek  physician  and 
anatomist;  supposed  to  have  been  a  native  of  the  island  of 
Ceos.  He  flourished  about  300-2B()  n.  c,  and  practiced  for 
many  years  at  Alexandria,  where  he  taught  anatomy  and 
found(;d  a  school.  His  principal  discoveries  were  those  of 
the  r/rc  lactam  and  the  functions  of  the  brain  and  nei'ves. 
A  few  fragments  of  his  works  are  extant.      See  Surgery. 

Erasmus,  Desiderius:  scholar  and  philosopher;  b.  at 
Rotterdam,  Hollaiid,  Oct.  27-8,  1407  (or  1466).  He  was  a 
son  of  Gerard  de  Praet  of  Tergouw  and  Margaret  of  Zeven- 

bcrgen  in  Brabant,  who  were  married  all  but  in  name,  and 
was  called  in  his  childhood  Gecrt  Geerts  (i.e.  Geert's  or 
Gerard's  .son),  which  name  he  exchanged  for  the  Latin  and 
Greek  equivalents  of  (ierard,  each  signifying  "  the  well-be- 

loved." He  attended  from  his  ninth  to  his  thirteenth  year 
the  school  of  ihe  Brethren  of  the  ('(jmiiion  Life  at  iJeventer, 
where  he  was  a  jiupil  of  Alexander  Hegius.  Having  become 
an  orphan  about  1478,  he  was  urged  by  his  guardians  to 
enter  a  monastery,  in  oril(>r  that  they  might  defraud  liim  of 
his  patrimony.  Although  he  regarded  a  monastic  life  with 
aversion,  he  was  at  lengtli  induced  in  1482  or  1483  to  enter 
the  Augustinian  convent  of  Steyn  by  the  hope  that  he 
might  there  have  opportunity  lor  study.  He  jiursued  the 
study  of  the  classics  and  distinguished  liim.-^elf  as  a  Latin 
scholar.  He  became  in  1492  a  jiriest  and  .secretary  to  the 
Bishop  of  Cambray,  with  whom  he  remained  nearly  five 
year.s,  and  in  14!)6  went  to  Paris,  probably  for  the  purpose 
of  completing  his  education.  He  was  then  nearly  destitute 
of  ])ecuniary  resources,  and  gained  a  subsistence  in  Paris  by 
teaching  school.  Between  14ii8  and  1.500  he  passed  about 
two  years  in  England,  wliere  he  formed  friendships  with  Sir 
Thomas  More  and  .lohn  Colet.  He  resided  at  both  the  uni- 

versities, and  during  his  third  and  longest  visit  (1.511-14) 
was  Professor  of  Greek  at  Cambridge.  Impelled  by  a  strong 
passion  for  travel,  he  visited  various  countries  of  Europe, 
and  never  remained  long  in  one  place.  In  1506  he  com- 

menced a  tour  in  Italy,  where  he  passed  several  years,  per- 

fected his  knowledge  of  the  Greek,  language,  and  "associated with  the  most  eminent  scholars.  He  obtained  from  the 
pope  a  dispensation  from  his  monastic  dress,  and  received 
the  degree  of  I).  D.  at  Turin  in  1.506.  Ten  years  later  he 
was  absolved  from  his  monastic  vows.  In  1.511  he  published 
The  Praise  of  Polly  (Encomium  Moria").  a  witty  satire,  in 
which  he  exposed  the  follies  and  foibles  of  monks,  priests, 
and  men  of  various  other  professions.  It  was  generally  ad- 

mired and  obtained  a  large  circulation  (modem  Eng.  trans. 
London,  1878). 

Having  established  his  reputation  as  the  most  eminent 
scholar  and  the  most  witty  writer  of  his  time,  he  received 
invitations  from  several  monarchs,  and  in  1514  visited  the 
court  of  the  Archduke  Charles  of  Austria  (afterward  Charles 

v.),  who  gave  him  tlie  title  of  royal  councilor,  with  a  pen- 
sion of  400  florins,  and  liberty  to  travel  or  reside  wherever 

he  might  prefer.  He  produced  in  1516  a  good  edition  of 
the  Greek  Xew  Testament — the  first  edition  ever  published 
— with  a  corrected  Latin  version  and  notes.  He  was  on 
friendly  terms  with  Luther  in  the  first  stage  of  the  Reforma- 

tion, which  he  efficiently  promoted  by  his  witty  satires 
against  the  monks  and  prifets,  and  by  his  censure  of  the 
corruptions  of  the  Church  of  Rome.  But  he  disliked  dogma- 

tism, was  too  liberal  and  moderate  to  please  the  zealous 
supported  of  either  side  in  a  religious  controversy,  and  he 
dissented  from  some  of  the  doctrines  of  Luther,  who  de- 

nounced him  in  severe  terms  as  a  coward  and  time-server. 
Erasmus  became  a  resident  of  Basel  about  the  year  1521, 

and  published  there  in  1524  his  celebrated  Colloquia  (Collo- 
quies ;  Eng.  trans.,  2  vols..  London,  1878),  which  some  con- 
sider his  capital  work.  It  is  ostensibly  intended  for  the 

instruction  of  youth  in  Latin  and  morals,  but  abounds  in 
satire  and  invective  directed  against  the  monks  and  the 
abuses  of  the  Roman  Church.  It  is  stated  that  24,000  copies 
of  it  were  sold  in  one  year.  He  was  involved  in  a  dispute 
with  Luther  on  the  doctrine  of  free  will  in  1524,  and  wrote 

on  that  subject  De  Liliero  Arbifrio  (1526).  He  was  con- 
demned as  a  heretic  by  the  Sorbonne  of  Paris,  but  he  per- 

sisted in  maintaining  the  attitude  of  a  neutral  or  mediator, 
and  never  formally  revolted  against  the  pope.  In  1529  he 
removed  to  Freiburg,  where  he  passed  several  years.  He 
died,  when  on  a  visit  in  Basel,  on  July  12. 1536.  Among  his 
works  is  Adagin  fVenice,  1508 ;  Eng.  trans..  2  vols..  London, 
1814),  a  collection  of  proverbs,  which  displays  immense 
learning.  He  greatly  excelled  as  an  editor  of  the  Greek 
and  Latin  classics,  for  which  he  was  qualified  by  superior 
critical  sagacity  as  well  as  accurate  scholarship.  He  was 
pre-eminent  as  a  restorer  of  classical  learning  and  sound 
phiIoso|ihy.  His  voluminous  Epistles  contain  valuable  ma- 

terials for  literary  history.  His  complete  works  were  pub- 
lished bv  Beatus  Rhenanus  (9  vols..  1541),  and  best  by 

Leclerc  (10  vols.,  Leyden,  1603-06).  See  his  Life  by  R.  B. 
Drummond  (2  vols.,  London,  1873). 

Revised  by  S.  M.  Jackson. 

Erastians :  a  name  originally  applied  to  a  distinct  party 
in  the  VVestmixster  Assembly  {q.  v.),  headed  by  Selden, 
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liightfoot,  Coleinnn,  luid  Wliit clocke,  because  tliey  advooated 
the  views  of  Thomas  Kkastl's  (</.  v.)  with  regard  to  eliuruh 

discipline.  Diiriug  the  conHirl  in  the  t'liureh  of  Scotland, which  led  to  the  estalilislimeiit  in  1S43  of  llie  Krci^  Clinreh, 
those  who  maintained  tliat  tlieCluirch  had  no  power  to 
nnllify  by  law  the  operation  of  lay  [)atronaf5e  were  called 
by  their  opponents  Erastians,  but  they  protested  against  tliis 
use  of  the  word.  See  R.  I.  Wilberforce,  A  Sketch  of  the 
History  of  Eraatianimi  (London,  1857). 

Revised  by  S.  M.  Jackson. 

Erastiis,  Thomas,  M.  D.  :  physician  and  theologian,  whose 

proper  name  was  Liebleb  or  Lieiser,  which  he  Gra'cized; b.  at  Baden  in  Switzerland  (according  to  others  at  Auggen, 
near  Badenweiler,  Germany),  Sept.  7,  Vfii.  lie  studied 
theology  at  Basel,  philosophy  and  medicine  at  Bologna  and 
Padua,  became  body  physician  to  the  Elector  Palatine  Otto 
Heinricli,  and  Professor  of  Medicine  at  Heidelberg  1.558 ; 
Professor  of  Medicine  at  Basel  in  1580,  to  which  branch  he 
added  ethics  in  1583.  He  wrote  several  medical  treatises  and 
was  a  skillful  practitioner.  As  a  natural  philosopher,  he 
opposed  the  alchemists  and  the  school  of  Paracelsus,  but  de- 

fended the  burning  of  witches.  As  a  member  of  the  Sacra- 
mentarian  conferences  held  at  Heidelberg  in  1560  and  at 
Maulbronn  in  1564,  he  vindicateil  the  Zwinglian  doctrine  of 

the  Lord's  Supper,  and  in  156S  he  circulated  in  manuscript 
some  theses  opposing  the  use  by  Protestant  churches  of 
ecclesiastical  censures  and  punishments,  and  insisting  that 
the  Church  ought  merely  to  decide  who.  on  account  of 
soundness  of  faith,  were  to  be  regarded  as  members,  but 
should  not  take  upon  herself  to  punish  moral  olfenses  by 
withholding  her  privileges.  He  was  unjustly  charged  with 
Socinianism  and  excommunicated  (1570),  and  was  not  re- 

stored till  1575.  His  opinions  were  developed  in  a  volume 
printed  six  years  after  his  death,  entitled  Explicatio 
GravissimcB  qiuvstionis  utrum  excommunicatio  .  .  .  man- 
dato  nitatur  dirino  an  excogitata  sit  ah  hominibas  (Pus- 
cluv,  Switzerland  [really  London],  1589;  English  transla- 

tion. The  Nullity  of  Church  Censures.  London,  1659 ;  new 
ed.  by  R.  Lee,  The  Theses  of  Erastus  touching  Excom- 

munication, 1844).  To  it  Beza  replied  iti  his  De  Vera  Ex- 
communicatione  et  Christiana  Presbyterio  (Geneva,  1590). 
Erastus  died  at  Basel,  Dec.  SI,  1583.  S.  M.  J. 

Erato :  See  Muses. 

Eratos'tlieiies(in  Gr. 'EpoTofffleVTjs) :  Greek  astronomer  and 
geometer,  and  the  first  scholar  to  bear  the  name  philologian ; 
b.  at  Gyrene  in  276  b.  c.  ;  a  pupil  of  Callimachus  the  poet. 
He  became  superintendent  of  the  great  library  of  Alexan- 

dria in  the  reign  of  Ptolemy  Euergetes,  and  rendered  im- 
portant services  to  the  sciences  of  astronomy  and  geography. 

He  displayed  great  versatility  of  genius,  and  wrote  numer- 
ous works  on  philosophy,  history,  grammar,  etc.  Among 

his  memorable  performances  was  the  measurement  of  the 

obliquity  of  the  ecliptic,  which  he  computed  to  be  23°  51' 
20".  In  an  attempt  to  ascertain  the  dimensions  of  the  earth 
he  invented  a  method  which  has  been  employed  with  suc- 

cess in  modern  times.  His  writings  are  not  extant,  but  frag- 
ments of  his  work  on  chronology  have  been  preserved  by 

Syncellns  (published  by  Bernhardy,  1823).  His  computa- 
tion of  Egyptian  chronology  has  been  adopted  by  Bunsen. 

"Eratosthenes  was,"  says  Bunsen,  "next  to  Aristotle,  the 
most  illustrious  of  Greek  men  of  learning,  and  as  far  supe- 

rior to  him  in  the  extent  of  his  knowledge  as  inferior  in 

grasp  of  intellect."     D.  about  196  b.  c. 

Er'bium  [from  Ytferby.  a  town  of  Sweden,  whence  gad- 
olinite  is  procured] :  a  rare  dyad  earth-metal,  chiefly  pro- 

cured, as  an  oxide  called  erbin,  from  gadolinite,  along  with 
yttria,  both  earths  existing  naturally  as  silicates.  Jletallic 

erbium  (symbol  E;  atomic  weight,  112'6)  has  not  been  sepa- 
rated.    Its  salts  have  mostly  a  rose  color. 

Ercilla  y  Zuuiga,  ar-the'el'yaVee-thoon-yee'ga~a,  Alonso: 
epic  poet:  b.  in  Madrid,  Aug.  7,  1533;  a  son  of  Portunio 
Garcia,  lord  of  Ercilla.  He  was  in  his  youth  a  page  of 
Philip  n.,  whom  he  accompanied  on  a  voyage  to  England 
in  1554.  Having  enlisted  in  the  army,  he  went  to  South 
America  in  that  year  to  fight  against  the  Araucanians,  a 
warlike  tribe  whom  the  Spaniards  were  never  able  to  sub- 

jugate. He  served  with  distinction  in  this  war,  returned 
to  Spain  in  1562,  and  puljlished  his  Araucana  (first  part, 
1569),  which  is  considered  the  best  heroic  poem  in  the  Span- 

ish language,  and  is  said  to  be  a  faithful  narrative  of  the 
events  which  he  had  witnessed.  He  was  afterward  a  gentle- 

man of  the  bedchamber  to  the  Emperor  Rudolph  IL,  but 

appears  to  have  passed  his  latter  years  in  poverty  and  ob- 
scnirity.  D.  in  Madrid,  Nov.  29,  1.594.  See  Ticknor,  History 
of  ,S/iiinish  Literature. 

Erckiiiaiiii-Chatriau.ark'maan-.sliiia'tri-aaiV :  the  names of  two  FreiuOi  novelists  whose  works  for  many  years  were 
jointly  produced,  and  whose  names,  like  those  of  Beaumont 
and  Fletcher,  are  inseparably  nnitcHl.  I^mu-e  Erckmann,  b. 
at  Pfalzburg,  May  20,  1822,  was  the  son  of  a  bookseller,  and 
after  studying  at  the  college  of  Pfalzliurg  applied  himself  to 
reading  law  in  Paris.  Alexandre  Cuatrian,  b.  at  Solda- 
tenthal,  near  Pfalzburg,  I)ec.  18,  182G,  was  an  usher  in  the 
Pfalzburg  College  when  he  made  the  acfpiaintance  of  Erck- 

mann in  1847.  The  two  became  fast  friemls,  and  composed 
numerous  stories, /V'"(7/('/o«.9,  and  dramatic  pieces  without 
much  success.  Unable  to  live  in  this  way,  Erckmann  applied 

himself  to  the'  law,  while  Chatrian  found  employment  in  a 
railway  office.  L'lllustre  Docteur  Matheus  (1859)  was  the 
first  of  their  writings  which  attained  any  popularity;  it  was 
followed  by  Conies  fantasticpies  (I860):  Madame  Therese 
(1863),  etc.  Their  novels  upon  the  events  of  the  Revolution 

and  the  first  empire,  Histoire  d'un  conserit  de  1813  (1864), 
L  Invasion  (1865).  etc.,  were  much  read,  and  after  the  Ger- 

man annexation  of  Alsace  they  produced  a  novel  under  the 
title  of  Histoire  du  plebiscite  racontee  par  un  des  7,500,000 
oui  (1872),  which  made  a  sensation.  Also  their  dramas,  Le 

Juif  Pnlonais  (1869)  and  L'Ami  Fritz  (1876),  though  oidy 
draiuatizations  of  novels,  were  very  successful.  Their  liter- 

ary partnership  came  to  an  end  in  1889,  when  a  quarrel  ami 
lawsuit  terminated  tlieir  friendship.  Alexandre  Chatrian 
died  in  Villemomble,  Sept.  4,  1890. 

Erdiiiaiin,  iirfmaan,  Johann  Eduard  :  philosopher ;  b. 
at  Wolmar,  Livonia,  June  13,  1805 ;  studied  at  Dorpat  and 
Berlin ;  became  Professor  of  Philosophy  at  Halle  in  1836. 

Ho  wrote,  among  other  works,  Versuch  einer  wissenscliaft- 
lichen  Darstelhing  der  Geschichie  der  neueren  Philosophic 

(3  vols.,  Ijeipzig,  1834-53) :  Orundriss  der  Logik  und  Jleta- 
physik  (Halle,  1841;  4th  ed.  1864);  and  Grundriss  der  Ge- 
scliichfe  der  Philosnphie  (2  vols.,  Berlin,  1866;  Eng.  trans, 
ed.  bv  W.  S.  Hough,  3  vols.,  London,  1890  ;  2d  ed.  1893).  I). 
at  IlkUe,  June  12,  1892. 

Er'ebus  [Gr.  epcjSos,  darkness  :  Sanskr.  rajas  :  Goth. 
riqiz-^ :  in  classic  mythology,  the  son  of  Chaos  ;  also  a  ilark 
and  gloomy  region  or  subterranean  cavern  through  which 
souls  were  supposed  to  pass  after  death. 

Erebus,  Mount,  and  Mount  Terror :  two  volcanoes  in 

South  Victoria  Land,  in  lat.  77^"  S.,  discovered  by  J.  C. 
Ross  Jan.  27,  1841.  Mt.  Erebus,  12,400  feet  high,  is,  as 
far  as  is  known,  the  volcano  nearest  to  the  south  pole,  and 
when  discovered  was  emitting  flame  and  smoke.  Mt.  Ter- 

ror, 10,900  feet  high,  is  believed  to  be  an  extinct  volcano. 
These  two  mountains  were  named  from  the  British  ships  in 

wliich  Ross's  expedition  sailed. 

Erechtlie'um  (in  Gr.  'Ep4xSeioi>) :  in  ancient  Athens  a 
sacred  edifice  on  the  Acropolis,  containing  the  temple  of 
Athena  Polias  and  several  other  shrines.  Its  name  was  de- 

rived from  Erechtheus  (q.  v.).  and  a  part  of  it  is  thought 
to  be  the  "  house  "  or  shrine  of  that  hero.  It  was  burned  by 
the  Persians,  rebuilt  about  393  B.  c,  and  became  the  most 
sacred  of  all  the  Athenian  sanctuaries.  The  renewed  Ereeh- 
tlieum  was  a  most  beautiful  structure  of  the  Ionic  order. 

Unlike  other  Grecian  temples,  it  had  three  porticoes — one 
to  the  east  and  occu|iying  the  whole  width  of  the  main 
structure,  the  other  two  facing  the  north  and  south,  some- 

what like  the  transepts  of  a  Media?val  church.  How  the 
west  end  was  finished  is  not  well  understood.  It  anciently 

contained  a  salt-well  made  by  Poseidon's  trident,  also  the sacred  olive-tree  of  Athena,  and  the  olive-wood  image  of 
that  goddess,  which  is  fabled  to  have  fallen  from  the  sky. 
The  ruins  of  the  Erechtheum  stand  noilh  of  the  Parthenon, 

and  are  among  the  most  interesting  relics  of  antiquity.  The 

six  caryatides  (female  figures,  larger  than  life,  gracefuUy 

draped'andcarrving  capitals  upon  their  heads)  which  sup- 
ported the  roof  of  the  .southern  portico  are  particularly  fine. 

One  of  these  is  in  the  British  Museiuu,  and  its  place  is  filled 
by  a  terra  cotta  copy. 

Erech'theus  {in  Gr. 'Epix^^^s :  Fr.  Erecthee):  a  hero  of 
ancient  Greek  legends ;  said  to  be  a  son  of  Vulcan  or  of 

Pandion,  and  the'father  of  Cecrops.  Homer  represents  him 
as  a  king  of  Athens.  According  to  tradition,  he  was  the 
founder  of  the  Erechtheum,  a  temple  of  Jlinerva  on  the 

Acropolis  of  Athens.  He  was  sometimes  called  Erich- thonms. 
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Eromacausis:  Sec  Fkumentation. 

EiT'tria  (i"  (Ir. 'EpeVpia;  Fr.  iiritric):  an  anoiont  citv 
on  the  isliuid  of  Kulni^a  iiiciitioned  Ijy  I loinor  (//(>«/,  book 

ii.).  At  an  early  ]H;rio(l  it  was  a  jji-os^htoiis  and  iiicU'pcnd- 
ent  state,  and  one  of  tlie  eliief  maritime  cities  of  Greeci'. 
It  was  captured  and  ruined  by  the  Persians  in  4!K)  b.  c.,  Imt 
was  soon  ri'ljuilt.  Kretria  was  tlie  seat  of  a  celebrated 

scliool  of  philosophy,  founded  by  Menedernus  about  330  B.  c. 

Erfurt,  ar'fooi't,  or  Erfnrth  (in  Lat.  Erphnnlia  and  Er- 
furtum):  town  of  I'russian  Saxony;  on  the  river  (iera  and 

■|he  TluirinKian  Railway;  lo  mileS  W.  of  Weimar  and  14 
miles  E.  of  Gotha  (see  map  of  German  Empire,  ref.  5-E). 
It  has  an  old  Gothic  cathedral  with  a  liell  which  weighs  275 

cwt.,  fourteen  Protestant  cluirches,  a  royal  academy,  a  pul)- 
lic  library  of  about  G0,01)0  vohnues,  a  nornnil  school,  and  an 
edifice  formerly  occupied  by  the  University  of  Erfurt,  whicli 
was  founded  in  1393  and  closed  in  the  year  1«16.  The 

Augustine  convent  of  which  Luther  was  an  inmate  for 
several  years  is  now  used  as  an  orplian  asylum.  Erfurt  has 
manufactures  of  silk,  cotton,  and  woolen  fabrics,  hosiery, 

shoes,  leather,  etc.  It  was  more  populous  in  the  Middle 

Ages  than  it  is  now.  The  Congress  of  Erfurt,  held  here  in 

Sept.-Oct.,  1808,  was  attended  by  Napoleon,  Alexander  I.  of 
Russia,  and  several  of  the  Geriiian  princes.  In  Mar.  and 
Apr  18.10,  the  so-ealled  Union  Parliament  held  its  sessions 
here.     See  Germany.     Pop.  (1885)  58,385;  (1805)  78,167. 

Erg,  erg:  the  absolute  (C.  G.  S.)  unit  of  work  or  of  energy. 
It  is  the  work  of  one  dyne  acting  through  a  centimeter  dis- 

tance. The  relation  of  the  ergto  the  usual  practical  units 
of  work  and  power  is  as  follows : 

1  kilograraraeter  =  100,000  g.  ergs. 
1  foot-pound  =  13,825  g.  ergs. 
1  watt  =  10'  ergs  per  second. 
1  horse-power  =  746  x  10'  ergs  ]ier  second. 
1  horse-power  (French)  —  736  x  10'  ergs  per  second. E.  L.  Nichols. 

Erg :  the  most  northern  of  the  areas  of  sand  wastes  in 
the  Sahara  Desert.  These  sand  regions  are  called  by  various 
names  by  the  tribes  around  them.  The  wastes  Just  S.  of 

Algeria  are  called  the  Erg  or  Areg,  and  are  di\-ided  by  the 
Wadi  Mia  into  the  East  and  West  Erg.  The  East  Erg  is- 
the  best  known  of  aU  the  sand  regions  of  the  Sahara,  as 
many  Europeans  going  to  or  from  Ghadames  have  crossed 
it.  Singing  sands  are  found  in  parts  of  the  Erg,  and  in 
many  places  the  sand  is  heaped  by  the  wind  into  great 
•dunes.    See  Duveyrier,  Le  Pays  Touareg.      C.  C.  Adams. 

Ergot,  or  Spur  [Fr.  ergot,  a  cock's  spur;  etyraol.  un- 
known]: a  curious  fungus,  the  compact  mycelium  of  the 

Claviccps  piifjiuri'it  of  Tulasne,  growing  frequently  in  the 
heads  of  rye  (then  often  called  spurred  rye),  though  found 
•on  all  grasses  and  some  Cyperacew.  It  was  long  believed 
I  to  consist  of  diseased  ker- 

nels of  rye,  but  microscop- 
ical examination  shows 

that  it  has  nothing  at  all 
in  common  vfiXh  the  rye, 
but,  growing  originally 
from  the  ovary,  it  natu- 

rally assumes  something 
of  the  shape  of  the  mold 
in  which  it  grows. 

Ergot  is  usually  shaped 
somewhat  like  a  cock's 
spur,  and  is  from  half  an 
inch  to  \\  inches  long. 
It  contains  alkaloids,  er- 
gotine  and  ecboline,  scle- 

rotic or  sclerotinic  acid, 
and  several  other  com- 
))ounds  which  are  little 
understood,  including  an 
oil  which  appea^s  to  be 
inert,  and  niycose,  a  pe- 

culiar sugar. 
Ergot  is  much  used  in 

medicine,  especially  for 
the  purpose  of  exciting 
uterine  contractions  after 

the  child's  head  is  born.  As  a  rule,  it  should  never  be  ad- 
ministered except  by  persons  skilli-d  in  its  use.  The  con- 

tractions induced  by  ergot  differ  from  the  natural  uterine 
effort,  which  is  intermittent,  with  intervals  of  more  or  less 

Ergot :  A ,  in  head  of  rye  ;  B,  ergot 
germinating.  In  the  little  heads 
many  spores  are  produced  which 
serve  to  propagate  the  (ungus. 

perfect  rest,  while  ergot  causes  a  uniform  and  constant  ex- 
pulsive effort.  In  skilled  hands  it  is  a  remedy  of  great  value. 

Administered  late  in  labor,  it  often  jirevents  dangerous  loss 
of  blooii,  and  it  is  further  useful  in  some  cases  of  menorrha- 
gia  and  other  h:emorrhages.  It  is  also  useful  in  vertigo,  and 
jirobably  in  other  diseases  reijniring  treatment  because  of 
functional  disorder  of  the  muscular  coat  o.f  the  I  ilood- vessels. 

Revised  by  Charles  E.  Bessey  an<l  11.  A.  Hare. 

Ergotism :  a  disease  or  condition  resulting  from  long- 
continued  u.se  of  grain  in  which  ergot  is  mixed.  This  con- 

dition is  one  which  has  been  known  from  remote  times,  and 
most  devastating  epidemics  of  it  have  occurred  in  Europe. 
In  America  no  eases  have  ever  been  observed ;  but  it  is  said 
that  in  1819  an  epizootic  of  this  nature  occurred  among 
cattle  in  a  part  of  New  York,  caused  by  ergot  in  the  blue- 
grass  cro]j.  The  symptoms  of  ergotism  may  be  roughly 
classified  in  two  groups,  the  nervous  and  the  gangrenous, 
though  cases  usually  present  a  mixed  type.  In  the  nervous 
form  there  is  tingling  and  twitching,  with  later  more  or  less 
spasmodic  condition  of  the  muscles,  and  as  the  disease  grows 
more  severe  mental  disturbances,  delirium,  stupor,  and  coma. 
At  the  same  time  various  gastric  disturbances  manifest 
themselves,  l>ut  especially  ravenous  hunger.  Recovery  may 
ensue,  but  not  infrequently  the  patient  is  left  palsied,  or 
subject  to  habitual  spasms,  mental  aberration,  or  even  idiocy. 
In  the  gangrenous  form  intense  itching  and  tingling  of 
tlie  skin,  followed  by  appearance  of  a  red  or  darkish  spot  on 
the  extremities,  and  after  this  a  form  of  dry  gangrene,  as  a 
result  of  which  the  hands  or  feet  may  be  lost,  or  death 
ensue. 
The  cause  of  ergotism  lies  in  the  consumption  as  food  of 

rye  or  oats  tainted  with  the  ergot  parasite,  and  in  many 
cases  it  seems  the  lack  of  sufficient  food  played  some  part 
in  the  causation  aside  from  the  specific  action  of  the  ergot 
itself.  In  certain  years,  especially  when  the  summer  is  cold 
and  damp,  the  grain  is  more  apt  to  be  diseased  than  in 
otlier  years.  Nothing  can  be  done  in  the  way  of  treatment, 
except  to  maintain  the  strength  and  minister  to  the  com- 

fort of  the  patient.  The  medicinal  use  of  ergot  may  lead  to 
a  form  of  acute  poisoning  in  which  vomiting,  purging,  and 
progressive  loss  of  power  play  a  part,  but  very  few  cases  of 
chronic  ergotism  have  arisen  in  this  way. 

William  Pepper. 

Er'ic  XIV. :  King  of  Sweden ;  b.  Dec.  13,  1.533 ;  a  son  of 
Gustavus  Vasa,  whom  he  succeeded  in  1560.  He  made 
overtures  of  marriage  to  Queen  Elizabeth  of  England,  to 
IMary  Queen  of  Scots,  and  others,  but  finally  married  a 
Swedish  peasant  named  Catharine  Monsdotter.  He  was 
capricious,  imprudent,  momentarily  insane,  and  always  ad- 

dicted to  violent  paroxysms  of  anger  and  cruelty.  In  his 
reign  Sweden  was  involved  in  a  war  against  Denmark.  Sev- 

eral noblemen  were  unjustly  put  to  death  liy  his  order.  A 
conspiracy  was  formed  against  Jiim  by  his  own  brothers 
and  other  nobles,  who  dejiosed  him  in  1568,  and  confined 
him  in  prison,  where  he  died  Feb.  16,  1577. 

Ericsson,  John,  Ph.  D.,  LL.  D. :  engineer,  naral  con- 
structor, physicist,  and  inventor ;  b.  at  Langbanshyttan, 

Sweden,  July  31,  1803 :  fourth  in  descent  from  JIagnus 
Stadig,  a  miner,  who  died  in  1739.  His  father,  Olof  Erics- 

son, was  a  graduate  of  the  gymnasium  of  Karlstad,  and 
John  received  a  thorough  training  in  the  studies  fitting  him 
for  his  profession,  having  the  advantage  of  instruction  by 
engineers  sent  by  Thomas  Telford  from  England  to  super- 

intend the  construction  of  the  Gota  Canal.  In  1814  he  was 
appointed  a  cadet  of  the  Swedish  Corps  of  Engineers,  and 
in  1830  an  ensign  in  the  .Swedish  army,  where  he  rose  to 

the  rank  of  captain.  In  the  army  he  acquired  valuable  ex- 
perience as  an  artillerist,  and  gained  such  skill  in  topograph- 

ical drawing  that  while  engaged  in  surveying  and  map- 
ping Northern  Sweden  his  labor  was  counted  as  that  of 

two  men.  He  showed  precocious  talent  as  an  inventor,  de- 
signing at  the  age  of  ten  years  a  pump  to  drain  the  mines, 

ami  inventing  before  he  reached  his  majority  a  machine 
for  engraving  and  a  flame-engine.  The  desire  to  find  a 
larger  field  for  his  flame-engine  induced  him  to  resign  from 
the  army,  and  remove  in  1826  to  England,  where  he  re- 
maine<l  until  Nov.  1.  1839.  engaging  in  business  there  as  a 
jjartner  of  John  Braithwaite.  He  made  use  of  surface  con- 

densation as  ap]ilied  to  steam  in  Sir  John  Ross's  arctic  ves- sel the  Victory  in  1827.  In  1828  he  employed  compressed 
air  to  convey  ]iower  to  a  Cornwall  tin-mine  lying  oif  the 
shore,  and  in  1829  he  used  arrificial  draught  in  a  steam  fire- 
engine   designed  by  him  and  successfully  tested   in    Eng- 
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land  and  on  the  Continent.  In  the  same  year  he  applied 
artificial  draught  to  his  locomotive  the  Novelty,  which  en- 

tered the  lists  ajiainst  Stephenson's  Rocket  in  the  famous 
contest  at  Rainhill  in  Oct.,  18^9,  that  opened  the  era  of 
travel  by  rail.  Leading  engineers  of  that  time  placed  on 
record  the  statement  that  the  Novelty  was  the  first  engine 
that  ever  ran  really  fast,  as  it  ran  a  mile  in  fifty-six  sec- 

onds, and  that  it  was  long  remembered  as  a  beau-ideal  of 
a  locomotive.  In  1833  Ericsson  made  the  first  use  of  the 

centrifugal  fan-blower  in  the  Corsair,  and  he  used  steam 
in  many  new  and  ingenious  ways.  In  1883  he  patented  a 

•'  caloric  "  engine  with  an  "  organ-pipe  regenerator."'  This excited  extraordinary  interest  in  London,  and  laid  the 
foundation  for  his  future  inventions  in  that  line.  In  1833 

he  conducted  experiments  with  submerged  pi'opellers,  and 
in  1838,  in  the  iron  screw-steamer  the  Robert  P.  Stock- 

ton, made  the  first  really  successful  application  of  the  screw 
to  steam-navigation,  coupling  his  engine  directly  to  the 
propeller  shaft.  Discouraged  by  English  indifference  to  his 
advanced  ideas,  Ericsson  removed  to  the  U.  S.,  arriving 
Nov.  23,  1839,  in  New  York,  where  he  continued  to  reside 
until  his  death.  During  the  years  immediately  succeeding 
his  removal  he  made  extensive  application  of  the  screw- 
propeller  to  merchant  vessels  on  tlie  inland  waters  of  the 
U.  S.,  and  in  1843  caused  a  revolution  in  naval  warfare  by 
applying  the  screw  to  the  U.  S.  S.  Princeton  Iiy  making 
use  of  ideas  and  inventions  formerly  regarded  as  inap|ilica- 
ble  to  the  conditions  of  war.  He  was  the  first  to  employ  a 
range-finder,  to  discard  the  use  of  breeching  for  heavy  guns, 
to  put  his  machinery  below  the  water-line  and  to  protect  it 
with  coal  armor.  Tlie  first  practical  application  of  twin- 
screws  was  made  by  Ericsson  in  the  Marmora  in  1843. 
During  the  twenty  years  from  1841  to  1861  he  was  engaged 
at  intervals  in  work  upon  revenue  marine  and  otlier  Gov- 

ernment vessels,  some  of  which  were  used  during  the  war 
with  Mexico,  1846^7.  He  also  undertook  various  bold  in- 

ventions and  constructions,  not  all  of  which  were  successful. 
Chief  of  these  was  the  caloric  ship  Ericsson,  which  voyaged, 
Feb.,  1853,  between  New  York  and  Washington,  and  demon- 

strated the  impossiVjility  of  superseding  steam  with  hot  air. 
However,  Ericsson  successfully  applied  hot  air  to  the  pro- 

duction of  small  powers,  and  thus  ma<le  it  a  commercial 
success.  His  studies  in  the  application  of  steam-power  to 
war-vessels  culminated  in  the  invention  of  the  Jlonitor 
armor-clad,  made  in  1854  and  first  practically  applied  in 
the  original  Jlonitor,  which  defeated  the  Merriinac  in 
Hampton  Roads,  Va.,  Mar.  9,  1863,  stayed  the  rising  tide  of 
Confederate  success,  and  compelled  the  reconstruction  of 
every  great  navy,  sulistantially  upon  the  lines  laid  down  by 
Ericsson.  During  the  civil  war.  from  1862  to  1865.  he  was 
occupied  in  the  work  of  building  a  monitor  fleet  for  the 
U.  S.  In  1869  he  built  for  Spain  a  fleet  of  gunboats  de- 

signed for  Cuban  waters.  In  1878  !ie  developed  in  the 
torpedo-boat  Destroyer  ideas  included  in  his  scheme  of 
naval  warfare  first  conceived  and  submitted  to  Napoleon 
HI.  in  1854.  In  1866  he  entered  upon  the  study  of  solar 
physics  and  devoted  most  of  the  remaining  twenty-three 
years  of  his  life  to  this,  expending  .|!100,000  in  experiments 
and  the  construction  of  ingenious  apparatus  to  facilitate  his 
studies.  Most  of  this  apparatus  was  transferred  upon  his 
death  to  the  Metropolitan  Museum  of  Art,  New  York.  He 
invented  a  solar  engine,  which  he  left  as  a  legacy  for  the 
future  time,  when  the  coal  mines  shall  cease  to  supply  the 
world  with  concentrated  heat.  The  main  purposes  of  Erics- 

son's inventive  studies  through  life  were  (1)  to  secure  an 
economical  suljstitute  for  the  steam-engine  or  lessen  its 
waste  of  power;  (3)  to  devise  some  simjiler  and  less  danger- 

ous motor  ;  and  finally  so  to  improve  the  mechanism  of  de- 
fense in  war  that  tlie  weaker  nations  should  no  longer  be  at 

the  mercy  of  the  strong.  Elricsson  died  in  New  York  city. 
Mar.  8,  1889,  the  anniversary  of  the  battle  between  the 
Monitor  and  the  Merrimae.  He  was  a  man  of  extraor- 

dinary physique,  having  the  muscular  strength  of  two  or- 
dinary men,  and  retained  his  ability  to  work  twelve  or 

fourteen  hours  a  day  almost  up  to  his  dying  hour.  Ninner- 
ous  titles,  diplomas,  medals,  anil  orders  of  knighthood  testi- 

fied to  the  public  appreciation  of  iiis  services.  After  his 
death  the  Swedish  Oovernment  asked  for  the  return  of 
his  body  to  his  native  land,  and  it  was  transferred  with  dis- 

tinguished honors,  in  the  U.  S.  S.  Baltimore,  to  Stockholm, 
where  it  was  received  with  like  honors  and  conveyed  to  its 
final  resting-place  in  a  mortuary  cha])el  at  Langbanshvt- 
tan.  He  left  no  descendants,  his  only  son  dying  before  him 

without  issue.     In  1890  the  Legislature  of  New  Y'ork  ap- 

propriated $10,000  for  the  erection  of  a  monument  to  this 
great  invenlcjr,  and  the  ceremony  of  unveiling  took  place 
in  Battery  Park,  New  York  city.  Apr.  26.  1893. 

WlI.MAM  CONANT  ChUBCH. 

Ericsson,  Nils:  brother  of  .Icjhn  Ericsson;  engineer;  h. 
at  Liingbanshytlan.  Sweden,  Jan.  31,  1802.  He  was  in  1H14 
appointed  cadet  of  the  Swedish  Corjis  of  Mechanical  Engi- 

neers, and  engaged  upon  i\u\  (Jola  Canal,  ultimately  being 
placedin  control  of  it  and  compleling  it.  He  was  then  given 
charge  of  the  construction  of  a  system  of  Government  rail- 

ways, and  on  completing  them,  in  1863,  he  was  created  a 
baron  and  retired  with  the  largest  pension  ever  bestowed 
upon  a  Swedish  snlijecl.  He  and  two  of  his  sons  were 
members  of  the  Swedish  Diet,  and  the  eldest  son,  John,  who 
inherited  the  title  of  baron,  is  governor  of  Jemtland,  Swe- 

den.    Nils  Ericsson  died  in  Stockholm,  Sept.  8,  1870. 
William  Conant  Church. 

Erie:  city  (founded  in  1867);  capital  of  Neosho  co.,  Kan. 
(for  location,  see  map  of  Kansas,  ref.  7-J):  on  Atch..  Top. 
and  S.  Fe  and  M.,  K.  and  T.  Railways ;  116  miles  S.  by  W.  of 
Kansas  City  :  near  the  Neosho  river,  which  su|iplies  e.xeellcnt 
water-power.  The  city  has  four  churches.  The  chief  indus- 

tries are  agriculture  and  stock-raising.  Pop.  (1880)  270 :  (1890) 
1,176;  (1895)  1,225.       Editor  of  "Republican  Record." 

Erie :  city  and  important  railway  and  commercial  cen- 
ter; capital  of  Erie  co..  Pa.  (for  location  of  county,  see 

map  of  Pennsylvania,  ref.  1-A);  the  only  lake  port  of  the 
State ;  has  the  largest  landlocked  harbor  on  Lake  Erie,  5 
miles  in  length  by  one  in  width.  A  line  of  first-class  pro- 

pellers runs  between  this  port  and  the  upper  lakes  ;  the  im- 
ports are  principally  grain,  hnnber,  iron  ore,  limestone,  and 

plaster,  and  the  exports  bituminous  and  anthracite  coal,  en- 
gines, boilers,  and  other  manufactured  products  of  the 

city.  Railway  facilities  are  excellent.  Erie  is  on  the  L.  S. 
and  M.  S.  and  the  N.  Y.  C.  and  St.  L.  railways ;  it  is  the 
western  terminus  of  the  Phila.  and  Erie  Railroad,  penetrat- 

ing the  lumber  and  upper  oil  regions  of  the  State,  and  con- 
necting with  Harrisburg,  Philadelphia,  and  the  anthracite 

coal-fields;  and  is  also  the  northern  terminus  of  the  Erie 
and  Pittsburg  and  the  Pittsburg,  Shenango  and  Lake  Erie 
railways,  which  pass  through  the  bituminous  coal  sections 
and  the  lower  oil  regions  of  the  State,  and  furnish  direct 
connection  at  Pittsburg  with  all  rail  and  river  routes. 

Mannfactuns,  etc. — The  facilities  for  receipt  of  raw  ma- 
terial and  cheap  fuel,  and  for  the  shipment  of  products  by 

rail  and  water,  make  Erie  an  important  manufacturing  cen- 
ter. Articles  in  great  variety  are  manufactured  here  ;  among 

the  chief  are  the  products  of  foundries,  machine-shops,  and 
flouring-mills.  Erie  is  the  market  for  a  rich  farming  coun- 

try. It  has  a  fine  Government  building,  in  which  are  lo- 
cated the  post-oiRce,  customs  and  internal  revenue  offices, 

district  court-rooms,  and  signal-service  station  ;  an  academy, 
electric  street  railways  and.  street  lighting,  and  an  excellent 
water-works  system,  owned  by  the  city  and  valued  at 
$1,500,000.  It  is  the  largest  and  most  central  point  in  a 
section  covering  tlie  ten  northwestern  counties  of  Pennsyl- 

vania,    Pop.  (1880)37,737;  (1890)40,634. 

Editor  op  "  Dispatch." 
Erie  Canal :  the  most  important,  as  well  as  the  largest, 

canal  in  the  U.  S.,  extending  from  ButTalo  to  Albany, 
N.  Y.,  863  miles  long.  De  Witt  Clinton,  whose  name  is 
identified  with  the  construction  of  this  great  public  work, 
was  in  1810  appointed  a  member  of  a  commission  to  explore 
and  survey  a  route  for  the  proposed  canal  from  the  lakes 
to  the  Hudson ;  and  his  memorial  to  the  State  Legislature 
in  1815  insured  the  success  of  the  undertaking.  The  bill 

for  its  construction  was  ]iassed  in  1817 ;  but  the  "  canal 
policy"  was  for  years  strenuously  opposed.  In  1825  the 

canal  was  comjileted  at  a  cost  of  $"7,602,000.  and  navigation was  opened  in  October.  Clinton  was  at  that  time  Governor 
of  the  State  of  New  York,  and  at  the  head  of  a  grand  naval 
procession  he  sailed  down  the  Hudson  from  Albany  tothe  sea, 
and  poured  a  keg  of  the  water  of  Lake  Erie  into  the  Atlantic 
Ocean.  In  construction  the  canal  presents  features  of  para- 

mount interest.  It  is  carried  over  several  large  streams  on 

stone  aqueducts  whose  construction  required  the  greatest  en- 
gineering skill.  It  crosses  the  Mohawk  river  twice,  at 

Schenectaily  and  at  Cohoes.  It  has  in  all  72  locks,  of  which 
57  are  double  and  15  single.  At  Albany  it  rises  20  feet  by 
two  double  locks,  110  by  18  feet,  and  at  West  Troy  it  is  car- 

ried over  a  ridge  188jf  feet  high  by  16  double  lift-locks. 
The  commercial  importance  of  this  canal  is  very  great.  It 
is  chiefly  employed  for  transporting  grain  and  such  articles 
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as  do  not  require  quictk  inmsit,  and  its  navigation  is  froo. 
At  the  election  of  1805  it  was  voted  to  expend  $9,000,000  in 
its  improvement.     See  Canals  and  Clinton,  De  Witt. 

Erie  Cliiy :  one  of  the  Pleistocene  formations  of  the  re- 
gion of  the  Laurentian  lakes.  It  occupies  lowlands  about 

Lakes  Ontario  and  Erie,  and  about  the  southern  parts  of 
Lakes  Huron  and  Jlichifjaii.  Like  the  till  on  which  it  rests, 
it  contains  pebbles  and  bowlders,  scratched  and  polished  by 
glacial  action;  unlike  the  till.it  is  finely  Itiminated.  Its 
color  is  usually  some  shade  of  gray  or  blue,  changing  at 
top,  through  oxidation,  to  yellow.  The  clay  was  deposited 
in  a  scries  of  lakes  which  bordered  the  great  Pleistocene  ice- 
sheet  during  its  final  retreat.  See  GiioLo(iV,  Histokic  ;  also 
Pleistocene.  (i.  K.  G. 

Erie,  Lake:  one  of  the  chain  of  great  lakes  drained  by 
the  St.  Lawrence;  constitutes  part  of  the  Ijoundary  between 
the  U.  S.  and  Canada.  The  i)rovince  of  Ontario  adjoins  it  on 
the  north,  and  the  .States  of  New  York,  Pennsylvania,  Ohio, 
and  Michigan  on  the  south,  east,  anil  west.  The  Detroit 
river,  entering  from  the  north  near  its  west  end,  brings  the 
discharge  of  the  upper  lakes,  and  is  its  largest  tributary. 
The  Grand  enters  from  the  north,  the  Maumee  from  the 
west,  and  the  Cuyahoga  from  the  south.  Its  outlet,  the 
Niagara,  flows  northward  from  its  east  end.  The  length  of 
the  lake  is  346  miles,  its  greatest  width  58  miles,  and  its 
area  9.000  sq.  miles.  Its  surface  lies  5?;)  feet  above  the  sea 
and  326  feet  above  Lake  Ontario.  It  is  the  shallowest  of 

the  great  lakes,  its  general  ik'iith  being  less  than  100  feet 
and  its  deepest  souncling  210  feet.  A  group  of  islands  near 
its  west  end  are  celebrated  for  their  vineyards.  Its  com- 

merce is  large,  passing  westward  through  the  Detroit  river 
to  the  upper  lakes,  eastward  through  the  Welland  Canal  to 
Lake  Ontario,  and  southeastward  via  the  ports  of  Buffalo, 
Erie,  and  Cleveland. 

The  important  Battle  of  Lake  Erie  was  fought  near 
the  western  extremity  of  the  lake  between  a  squadron  of 
U.  S.  vessels  commanded  by  Lieutenant  (afterward  Commo- 

dore) Perry,  and  a  British  squadron  of  six  vessels  under 

Capt.  Barclay,  Sept.  10,  1813.  Perry's  squadron,  consisting 
of  nine  vessels,  but  manned  by  an  inferior  force  and  mount- 

ing fewer  guns,  captured  the  entire  British  squadron  after 

three  hours'  combat.  This  battle  gave  the  U.  S.  the  su- 
premacy on  tlie  lake,  and  permitted  the  co-operation  of  the 

land  and  naval  forces  in  the  West,  with  the  result  of  freeing 
Michigan  from  the  British  occupation.  G.  K.  G. 

Eries :  See  Iroquoian  Indians. 

Erie  Sliale :  the  name  given  by  the  Ohio  geologists  to 
the  westward  extension  of  the  Chemung  and  Upper  Portage 
rocks  of  New  York.  The  oil-wells  of  Western  Pennsylvania 
are  bored  on  this  foundation,  though  the  petroleum  which 
is  found  in  it  emanates  from  the  Huron  shale  below. 

Erig'enil,  Johannes  Scotus:  the  boldest  and  most  brill- 
iant thinker  of  the  ninth  century.  The  events  of  his  life 

are  involved  in  some  obscurity.  He  was  born  proliably  in 
Ireland  between  800-815  a.  d.,  and  educated  in  the  Irish 
monasteries.  His  name,  Erigena,  is  probably  a  corruption 

of  Hierugena.  i.  e.  "  of  the  Holy  Isle."  a  common  designa- 
tion of  Ireland.  About  843  he  appears  to  have  gone  to 

France,  where  he  was  patronized  by  Charles  the  Bald.  He 
is  credited  with  one  of  the  best  repartees  on  record.  At 

table  one  day  the  king  asked  him,  "  Quid  distat  inter  solum 
et  Seotuin  ?  "  (What  is  the  difference  between  a  sot  and  a 
Scot  ?).  P]rigena  instantly  replied,  •'  Mensa  tantum  "  (Only the  table).  What  happened  to  him  after  the  death  of 
Charles  the  Bald,  in  877,  is  not  so  clear,  but  he  died  soon 
after,  probably  in  France.  According  to  another  account, 
he  went  to  England  about  883.  on  the  invitation  of  Alfred 
the  Great,  and  was  murdered  by  his  pupils  at  Malmesbury  in 
801.  Some  who  deny  the  Malmeslniry  story  say  that  Scotus 
Erigena  has  been  confounded  with  an  Anglo-Saxon  monk 
whom  Alfred  invited  over  from  France  to  teach  at  Oxford. 

Erigena  has  been  called  "the  morning  star  of  scholasti- 
cism." He  rebelled  against  Augustinianism.  asserted  the  su- 

premacy of  reason,  and  wrought  out  a  vague  pantheism. 
He  also  translated  into  Latin  the  works  (spurious)  of  Dionys- 
ius  the  Areopagite  (of  the  fourth  or  fifth  century),  and  thus 
planted  the  seeds  of  the  inediieval  mysticism.  He  wrote 
against  Gotlschalk  (851  A.  D.)  on  predestiiuition,  and  against 
Paschasius  Radbertus  on  transubstantialion,  and  was  con- 
deuuied  as  a  heretic  at  Paris  in  1200.  Of  his  other  works, 

the  most  important  is  a  treatise  in  five  book's,  De  Dii'inione 
Natune.     it  was  printed  at  Oxford  in  1681.     The  best  edi- 

tions are  those  by  C.  B.  Schliiter  (Milnster,  1838)  and  11.  L. 
Floss  (Paris,  1853,  see  below) ;  German  translation  by  L. 
Noaek  (3  pts.,  Leijwig,  1874-77).  It  is  written  in  the  form 
of  a  dialogue,  and  the  process  of  reasoning  moves  on  through 
syllogisms.  But  his  speculation  is  very  free  and  bold.  It 
is  not  the  given  system  of  theology  he  will  exijlain,  but  an 
original  aspect  of  the  universe  which  he  wishes  to  set  forth, 
anil  in  the  exiiosition  of  which  he  appeals  to  no  external 
authority.  In  direct  opposition  to  the  theologians  of  his 
time,  and  to  the  schoolmen  in  general,  he  does  not  start 
from  a  conception  of  the  body  of  theological  doctrines  as 
being  the  truth,  needing  only  elucidation.  His  starting- 
point  is  a  philosophical  conception  of  the  universe.  Pope 
Honorius  III.,  in  1225,  characterized  his  book  as  "teeming 
with  the  vermin  of  heretical  depravity,"  and  ordered  all 
copies  of  it  to  be  burned.  His  works,  edited  by  II.  L.  Floss, 

are  in  Migne's  Patroioyia  Latina,  CXXJI.  (Paris,  1853). 
.See  Christlieb,  Leben  mid  Lehre  des  Johannen  Scotus  Eri- 

gena (Gotha.  1860),  and  Iluber,  Johannes  Sr.otuii  Erigena 
(Munich,  1861).  Revised  by  S.  M.  Jackson. 

Erigeron,  c'e-rig'e-ron  [Gr.  ripiytpav.  early-old ;  ̂pi,  early 
+  ffpaiv,  old  man;  so  named  in  allusion  to  their  hoary  ap- 

pearance] :  a  genus  of  herbs  of  the  family  Comjmsitce,  in- 
cluding the  fleabanes  (which  are  weeds  of  several  species, 

very  common  in  Europe  and  North  America)  and  other 

plants,  such  as  robin's  plantain  (Eric/eron  bellidifoliu8),etc. The  Erigeron  philadelphicus.  Engeron  canadensis,  and 
others  are  used  as  diuretics,  and  contain  a  volatile  oil  which 
varies  somewhat  in  different  species.  The  oil  has  a  pungent, 
disagreeable  odor,  and  sometimes  also  a  tarry  or  oleo-resin- 
ous  character.     It  is  used  in  medicine. 

Revised  by  Charles  E.  Bessey. 

Erik  tlie  Red  :  the  discoverer  of  Greenland,  and,  Green- 
land being  a  part  of  the  western  hemisphere,  probably  the 

first  white  man  who  visited  America.  He  was  born  about 
the  year  950  in  Jiedern,  in  Norway,  whence  he  with  his 
father.  Thorwald  Osvaldson,  removed  to  Iceland  on  account 
of  manslaughter.  From  Iceland  he  was  banished  on  ac- 

count of  another  case  of  manslaughter,  and  so  he  set  out  on 
a  voyage  of  discovery.  One  Gunnbjorn.  son  of  Ulf  Krage, 
had  seen  land  lying  in  the  ocean  to  the  west  of  Iceland, 
when  ui  the  year  876  he  was  driven  out  to  sea  in  a  storm. 
Erik  the  Red  resolved  to  go  in  search  of  the  land  that 
Gunnbjorn  had  seen.  He  sailed  \V.  from  Iceland,  and  in 
082  he  discovered  the  unknown  land,  which  he  called  Green- 

land, in  order,  as  he  said,  to  attract  settlers,  who  would  be 

favorably  impressed  with  so  pleasing  a  name.  After  re- 
maining there  three  years  he  returned  to  Iceland.  In  986 

he  returned  to  Greenland,  accompanied  by  many  new  set- 
tlers, who  established  a  colony  in  Eriksfjord,  which  is 

thought  to  correspond  to  the  present  Tunnudluarbik  and 
surroundings.  Erik  the  Red  lived  at  Bratlahlid,  which 
after  the  death  of  Erik's  descendants  became  the  residence 
of  the  lagman.  Erik's  son  Leif  was  the  discoverer  of  Amer- 

ica (Vinland).     See  Leif  Ericsson  and  Vinland. 
Rasmus  B.  Anderson. 

Erin :  See  Ireland. 

Erina'ceiis  [Lat.  erma'ce«s,  hedgehog] :  the  genus  that 
includes  the  hedgehogs  of  the  Old  World,  of  which  there 
are  several  species,  inhabiting  Asia.  Africa,  and  Europe. 
The  common  hedgehogof  England  maybe  considered  a  type 
of  the  group.  It  is  a  harmless  little  nocturnal  animal, 
which  subsists  mainly  on  insects,  though  sometimes  eating 
fruit  and  even  reptiles.  The  back  of  the  hedgehog  is  cov- 

ered with  spines,  and  when  attacked  he  rolls  himself  into  a 
ball  from  which  they  radiate  in  eveiw  direction,  and  serve 
as  a  defence  that  enables  him  to  defy  all  his  ejiemies  but 
man.  Zoologically  the  hedgehog  is  of  special  interest,  as  he 
stands  at  the  head  of  the  order  of  Insectivora.  See  Hedge- 
hog. 

Erin'na  (in  Gr.  "Hpii/vo) ;  a  Greek  poet  who  lived  about 
600  B.  c,  and  was  a  friend  of  Sappho.  She  acquired  a  high 
reputation  by  her  lyric  and  other  poems,  among  which  was 
The  Distaff.  It  issaid  that  she  died  at  the  age  of  nineteen. 

Fragments  of  her  poems  may  be  found  in  Bergk's  Poetm 
Lijrici  Grcpci. 

Eriii'nys  (in  Gr.  'Epimis.  or  'Eptvis).  i>lu.  Erlunyes:  a 
name  given  to  the  Furies  or  Evmenides  (g.  v.). 

Erioden'dron   [from  Gr.   epiuv.  wool  +  StVSpoi'.   tree] :  a 
genus  of  evergreen  trees  of  the  family  Jlatnin'ip.  natives  of 
tropical  climates.     They  have  large  and  beautiful  flowers. 

I  They  are  sometimes  called  wool-trees,  because  the  capsules 
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inclose  a  fibrous  woolly  or  cottony  substance.  The  cotton  of 
Eriodendron  samanna  is  used  in  Brazil  for  stuffing  pillows. 
The  Eriodiindrun  anfractuosum,  whit:h  grows  in  the  West 
Indies,  has  edible  seeds,  and  is  grown  in  greenhouses  as  a 
fine  ornamental  plant.  The  cotton  produced  by  these  trees 
can  not  be  spun,  but  its  use  in  paper  manufacture  has  been 
proposed.  Revised  by  Cuarles  E.  Bessev. 

Eritrea,  a-rre-tra'ali:  an  Italian  colony  cm  the  African 
coast  of  the  Red  Sea,  organized  in  1890-91.  It  extends 
along  the  coast  for  a  distance  of  670  miles  from  Cape  Kasar, 

lat.  i8°  3'  N.,  to  the  Strait  of  Bab-el- Mandeb  in  lat.  13'  80' 
K.  (see  map  of  Africa,  ref.  4-G).  The  actual  possessions  of 
Italy  are  ill  defined  westward.  The  southern  boundary  as 
fixed  by  the  treaty  concluded  with  Abyssinia,  Oct.  36,  1896, 
is  the  river  Wareb  with  its  tributary  the  Belesa,  and  the 
Maim  una  which  flows  eastward ;  area  about  88,.500  sq. 
miles;  pop.  estimated  at  4.50.000.  The  climiite  is  generally 
tropical  and  water  scanty  in  the  colony  proper.  Ijittle 
agriculture  is  practiced,  and  the  population  is  generally 
pastoral  and  nomadic.  Pearl-fishing  is  carried  on  at  Mas- 
.sowa  and  Dahlak.  There  is  a  telegraph  line  of  318  miles 
from  Massowa,  through  Assab,  to  Perim.  Massowa  is  the 
capital,  with  a  population  in  1893  of  7,775,  of  whom  600 
were  Europeans  and  480  Asiatics.  The  colony  is  autono- 

mous, the  central  government  at  Rome  being  represented  by 
a  civil  governor,  who  is  under  the  direction  of  the  Jlinister 
of  Foreign  Affairs.  The  annual  cost  of  the  colony  to  the 
home  Government  in  1894-95  was  about  $3,745,000. 

Erivan'  (in  Lat.  Erivana;  Pers.  Rewan  or  RevCm):  a 
fortified  town  of  Russian  Armenia  :  government  of  Erivan  ; 
on  the  river  Zenga,  near  where  it  flows  into  the  Aras;  115 
miles  S.  by  W.  from  Tiflis  (see  map  of  Turkey,  ref.  4-.J).  It 
has  a  citadel  on  a  high  rock,  several  Armenian  churches,  a 
large  bazaar,  and  a  few  mosques;  also  a  cannon-foundry 
and  manufactures  of  cotton  goods,  earthenware,  and  leather. 
It  was  stormed  and  taken  by  the  Russian  general  Paske- 
witch  in  1837,  and  was  ceded  to  Russia  by  Persia  in  1838. 
Pop.  (1874)  30,000 ;  (1897)  38,910. 

Erlail^eil,  ilr'hiang-en  :  a  handsome  town  of  Bavaria;  on 
the  river  Regnitz  and  on  the  railway  from  Bamberg  to 
Nuremberg ;  1 1  miles  N.  of  the  latter  (see  map  of  German 
Empire,  ref.  6-E).  It  is  partly  inclosed  by  the  ancient 
walls,  and  is  divided  into  the  old  and  new  town,  the  latter 
of  which  is  very  well  built.  Here  is  the  University  of  Er- 
langen,  which  was  founded  in  1743.  and  is  celebrated  as  a 
school  of  Protestant  theology.  It  has  a  library  of  about 
150,000  volumes,  a  botanical  garden,  and  manufactures  of 
hosiery,  gloves,  mirrors,  plate-glass,  combs,  and  hats.  Pop. 

(1890)"17,56.5. 
Erlan,  ar'low  (in  Hung.  Eger;  Lat.  Agria) :  city  of  Hun- 

gary ;  capital  of  the  county  of  Ileves ;  on  the  river  Erlau,  or 
Eger;  about  75  miles  E.  N.  E.  of  Budapest  (see  map  of 
Austria-Hungary,  ref.  5-H).  It  is  inclosed  by  walls,  and  is 
pleasantly  situated  amid  vine-clad  hills.  It  has  a  cathedral, 

a  bishop's  palace,  a  gymnasium,  a  normal  school,  a  lyoeum, 
a  richly  endowed  hospital,  and  manufactures  of  linen  and 
woolen  fabrics ;  also  an  extensive  trade  in  red  wine  of  supe- 

rior quality,  which  is  produced  in  the  vicinity.  Erlau  is  a 
very  old  town  and  was  formerly  fortified.  A  bishopric  was 
founded  here  in  the  eleventh  century.     Pop.  (1890)  33,300. 

Erl'kiua:  (in  Germ.  Eiikijnig ;  Dan.  Elver/conge,  i.  e.  king 
of  the  elves) :  in  German  and  Scandinavian  mythology,  a 
fabulous  being  which,  through  seductive  allurements,  causes 
injury  and  destruction  to  human  beings,  especially  to  chil- 

dren. This  tale  has  become  widely  known  through  the  bal- 
lad of  that  name  by  Goethe. 

Ermenonville,  itrme-non-veel' :  a  small  village  of  France ; 
department  fit  Oise :  7  miles  S.  E.  of  Scnlis  (see  map  of 
France,  ref.  3-P).  Here  is  a  beautiful  chateau  with  an  ex- 

tensive park,  which  is  visited  in  summer  by  many  Pari- 
sians; also  the  tomb  of  J.  J.  Rousseau,  who  died  here  in 

1778. 

Eriuent:  See  Hermonthis. 

Ermine:  in  heraldry,  one  of  the  furs  used  in  blazonry. 
It  represents  the  skin  of  the  ermine,  white,  spotted  or  tim- 

bered with  black.  The  arrangement  of  the  spots  varies  with 

the  wearer's  rank.  A  blaek  fur  with  white  spots  is  called confre  ermine  or  ermines. 

Ern-.ine, or  Stoat:  a  species  of  weasel (P(«/orj«s  erminea) 
inhabiting  the  cooler  portions  of  Europe,  Asia,  and  North 
America.     It  is  about  10  inches  long,  exclusive  of  the  tail. 

preys  upon  mice,  poult  it,  eggs,  young  rabbits,  etc.,  and  like 
the  other  weasels  has  the  power  of  emitting  a  most  offensive 

^^i^si^ga^iij;.,.         -.^:|Jn 

Ernime  or  stoat. 

odor  when  irritated.  In  the  summer  the  color  of  the  upper 
parts  is  a  pale  reddish  brown,  and  that  of  the  inider  jiarts 
nearly  white.  In  winter  the  whole  of  the  body  is  covered 
with  white  fui',  slightly  tinged  with  yellow,  but  the  tip  of 
the  tail  remains  black  in  all  seasons.  This  change  is  not 
brought  about  by  shedding  the  brown  coat  and  growing  a 
white  one,  but  is  caused  by  a  change  in  the  color  of  the 
hair  itself,  which  turns  white  shortly  after  the  first  fall  of 
snow.  The  fur  is  closer  and  finer  in  winter,  and  that  which 
is  obtained  from  Siberia,  Norway,  and  other  cold  countries 
is  one  of  the  most  valuable  of  furs.  It  is  used  for  ladies' 
winter  apparel  and  for  the  robes  of  kings  and  nobles. 
Wlien  made  up  the  tails  are  inserted  one  to  each  skin,  at 
regular  distances  and  in  the  quincunx  order  or  otherwise, 

according  to  the  wearer's  rank.  The  fur  called  miniver  is  a 
variety  of  spotted,  "  powdered,"  or  "  timbered  "  ermine. The  ermine  fur  forms  the  distinctive  doubling  of  the  state 
robes  of  sovereigns  and  nobles,  as  well  as  of  their  crowns 
and  coronets.  It  is  also  worn  by  judges  in  some  countries. 
North  America  furnishes  a  very  small  part  of  the  ermine 
fur  of  commerce,  although  most  fur  so  called  is  simply 
white  rabbit  fur,  with  spots  of  black  rabbit  fur  inserted. 

The  common  stoat  of  Great  Britain  produces  a  fur  much 
inferior  to  that  of  the  same  species  in  the  far  north.  It  is 
regarded  as  vermin,  and  is  a  most  destructive  pest  among 
rabbits,  hares,  and  fowl,  wild  and  domestic.  It  is  caught  in 
snares  or  traps.     It  is  most  active  by  night. 

Revised  by  F.  A.  Lucas. 
Erne,  or  Earn  [0.  Eng.  enr)i,  connected  closely  with 

Germ.  Anr,  eagle,  Goth,  am,  Gr.  Spyis,  bird]  :  a  local  English 
name  for  the  sea-eagle  (Haliaetus  alhicilla). 

Erne  :  a  river  of  Ulster,  Ireland ;  flows  nearly  northwest- 
ward through  the  county  of  Fermanagh,  and  expands  into 

two  beautiful  lakes,  called  Upper  and  Lower  Lough  Erne. 
After  a  course  of  73  miles  it  enters  Donegal  Bay.  The 
Lower  Lough  is  30  miles  long,  7  miles  wide,  and  over  300 
feet  deep.  The  Upper  Lough  is  smaller.  Each  incloses 
numerous  islands.  The  banks  of  these  lakes  and  of  the 

river  present  fine  scenery.  The  town  of  Enniskillen  stands 
upon  an  island  between  the  loughs.  On  another  island  is 

the  seat  of  the  Marquis  of  Ely."  The  loughs  cover  40,000 acres,  and  are  140  feet  above  the  sea.  The  salmon  and 
other  fisheries  are  verv  productive.  The  river  and  both 
loughs  are  dee|),  and  have  lines  of  steamboats,  but  the  river has  several  cataracts. 

Ernest,  or  Ernst:  Elector  of  Saxony ;  the  founder  of  the 
line  called  Ernestine  or  Ernestinian;  b.  Mar.  35.  1441.  He 
succeeded  his  father,  Frederick  II..  in  1464.  and  annexed 

Tluiringia  to  his  domains  in  1483.  "  This  prince  loved  a 
quiet  life,  and  sought  it  by  all  the  means  in  his  power,  at 

the  same  time  permitting  no  man  to  offend  him  with  im- 
punity." He  did  much  for  the  development  of  the  resources 

of  his  territories.     D.  Mar.  33,  1486. 

Ernest  (Ernst)  I.,  surnamed  The  Pious:  Duke  of  Saxe- 
Gotha ;  b.  at  the   castle  of  Altenburg,  Dec.   24,  1601  ;    a 
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brolhor  of  Iho  famous  Bornnrd  of  Saxe-Wcimar.  In  the 

Thirty  Years'  war  he  served  with  dislincliori  iinch'r  (ius- 
tavus  Adolplius  as  a  colonel  of  horse.  He  eonipleleil  the 
victory  of  the  Swedish  army  at  Liltzen,  where  Gustaviis  was 
killed.  He  was  a  zealous  trotestanl,  and  a  ruler  of  great 
wisdom  and  activity.  He  instituted  reforms,  some  of  which 
were  very  fruitful  of  good.  Many  of  his  institutions  were 

lasting.  ■  1).  in  1675. 
Ernest  (Ernst)  IV.,  or  Ernest  II.  of  Saxe-Coburg-Gotha : 

Duke  of  Saxe-Coburg;  b.  at  Coburg,  June  21.  1818.  Ilis 
younger  brother,  Albert,  married  t^ueen  Victoria  of  Kng- 
iand.  .  He  succeeded  his  father  in  1844.  and  sympathized 
with  the  efforts  to  promote  the  unity  and  nationality  of  the 
Germans.  He  composed  operas  entitled  Zaire,  Casilda, 
Sainte  Claii-f,  Diana  de  Solanges,  and  wrote  some  memoirs. 
In  1863  he  declined  the  crown  of  Greece.  D.  Aug.  22,  1893, 
at  Colnirg,  the  Duke  of  Edinburgh  succeeding  him. 

Ernest  Augustus:  King  of  Hanover:  b.  June  5,  1771; 
fifth  son  of  George  III.  of  England.  He  was  styled  the 
Duke  of  Cumberland  before  he  Irecarae  king,  and  was  a 
field-marshal  in  the  British  army.  On  the  death  of  his 

brother,  William  IV.,  in  1837.  he'  inherited  the  throne  of 
Hanover,  whicdi  was  then  separated  from  Great  Britain,  be- 

cause it  was  not  lawful  for  a  woman  to  reign  over  Hanover. 
He  was  the  object  of  intense  popular  dislike  both  in  Eng- 

land and  Germany.  In  the  House  of  Lords  he  belonged  to 

the  extreme  Tory'party.  In  Hanover  he  was  a  tyrant,  and in  1837  expelled  from  the  University  of  Gottingen  seven 
professors  of  liberal  tendencies.  In  1848  he  was  forced,  in 
order  to  keep  his  throne,  to  grant  some  liberal  reforms.  D. 
Nov.  18,  1851. 

Ernesti,  arnes-tcc.  August  Wilhelm :  philologist :  b.  in 
Thuringia,  Nov.  26.  1733;  a  nephew  of  Johann  August  Er- 

nesti. He  became  a  good  Latin  scholar,  and  was  Professor 
of  Eloquence  at  Leipzig  in  1770.  He  produced  a  good  edi- 

tion of  Livy  (3  vols.,  1769)  and  other  works,  several  of  which 

were  explanatorv  of  the  text  of  Livy's  writings,  and  are 

still  valued.  D".  July  20.  1801.  See  Bursian,  p.  400  ff., AUg.  Bifxjr. ;  Ally.  de%it.  Biogr.,  vi.,  pp.  233-242. 
Ernesti,  Johaxx  August  :  a  German  critic  and  the  founder 

of  a  school  of  theology  ;  b.  at  Tennstedt,  in  Thuringia.  Aug. 
4, 1707.  He  was  liberally  educated  at  Wittenberg  and  Leip- 

zig, and  was  so  excellent  a  Latin  scholar  that  he  was  called 
the  "  German  Cicero."  He  became  Professor  of  Ancient 
Literature  in  the  L^niversity  of  Leipzig  in  1742,  and  ob- 

tained the  chair  of  Rhetoric  in  1756,  to  which  the  chair  of 
Theology  was  added  in  1758.  In  theology  he  was  liberal  or 
rationalistic.  He  was  the  founder  of  the  grammatico-his- 
torical  exegetieal  school  of  New  Testament  interpretation  in 
his  Institutio  Interprdis  Novi  Testamenti  (Lei[,)zig,  1761  ; 
5th  ed.  by  C.  F.  Ammon,  1809  ;  Eng.  trans,  by  Moses  Stuart, 
Elements  of  Inferpreiation,  Andover,  Mass.,  1822 ;  n.  e.  by 
E.  Henderson,  London,  1827;  3d  ed.  2  vols.,  1832).  He 
wrote  other  theological  works,  and  published  an  excellent 
edition  of  Cicero  (6  vols.,  1737-39),  including  a  C/avis  Cicero- 
nan!a.  D.  in  Leipzig,  Sept.  11,  1781.  See  A.  W.  Ernesti, 
Memoria  J.  A.  Ernesti  (1781) ;  .T.  van  Voorst,  Oratio  de  J. 
A.  Ernesto  (1804). 

Ernst,  Oswald  Hubert  :  soldier  ;  b.  near  Cincinnati.  0., 
June  27,  1842 ;  entered  Harvard  College  July,  1858 ;  grad- 

uated at  the  U.  S.  Military  Academy  in  June,'l864,  and  was commissioned  first  lieutenant  in  the  corps  of  engineers ; 
served  as  assistant  chief  engineer  of  the  Army  of  the  Ten- 

nessee to  the  close  of  the  Atlanta  campaign  ;  "was  detached to  serve  as  astronomer  with  the  commission  sent  by  the 
U.  S.  Government  to  Spain  to  observe  the  solar  eclipse  of 
Dec,  1870 ;  instructor  of  jiraetical  military  engineering  and 
military  signaling  and  telegraphy  at  the  U.  S.  Military 
Academy.  He  became  assistant  engineer  on  Western  river 
improvements  1878-80,  and  afterward  took  charge  of  the 
river  and  harbor  improvements  in  the  district  whose  head- 

quarters are  at  St.  Louis,  Mo.  He  has  served  since  1880  as 
member  of  various  boards  of  engineers,  and  has  directed 
various  surveys  and  examinations  of  rivers ;  member  of 
Mississippi  river  commission  May,  1888 ;  on  duty  in  Mexico 

under  orders  of  Department  of  State  Nov.-Dec.,  1888;  in 
charge  of  public  buddings  and  grounds,  Washington,  D.  C, 
1889-93 ;  superintendenit  U.  S.  Military  Acacliuny  Apr., 
1893.  Ho  was  breveted  captain  in  1865,  commissioned  cap- 

tain of  engineers  in  1867,  and  major  of  engineers  May  5, 
1882.  His  principal  publication  is  a  Manual  of  Practical 
Military  Engineering  (1873).     Revised  by  JamesMercur. 

ERRETT 

E'ros  (in  Gr.  "Zpws.  geiu'EptsTos) :  the  Greek  name  of  the 
god  of  fjove.  corresponding  to  the  Cupido  of  tlie  Romans. 
In  Hesiod,  Eros  is  one  of  the  great  cosmogonic  powers,  but 
later  poets  represent  him  as  a  son  of  Aphrodite  (the  Roman 
Venus).     See  Cupid. 

Erosion  [from  Lat.  ero'sio,  deriv.  of  ero'dere;  e,  out  + 
ro'dere,  gnaw] :  in  geology,  the  action  of  a  current  of  water, 
as  in  a  river,  in  excavating  dr  enlarging  its  channel,  the 
gradual  abrasion  of  strata,  by  rain,  frost,  glaciers,  etc.  The 
deep  hollows  occupied  by  most  lakes  and  rivers  are  sup- 

posed to  liave  l)een  formed  by  the  action  of  rivers  or  gla<'iers, 
and  are  called  "  valleys  of  erosion."  The  action  of  at- 

mospheric agencies,  glaciers,  etc..  in  wearing  away  the  gen- 
eral surface  of  a  country  or  district  is  called  surface  erosion, 

degradation,  or  denudation.  The  changes  wrought  by  tins 
agency  on  the  superficial  features  of  the  earth  are  much 
more  grand  and  interesting  than  they  are  generally  sup- 

posed to  be  ;  and  it  may  be  said  that  the  surface  configura- 
tion of  the  earth  and  the  whole  "aspects  of  nature"  are  the 

result  of  the  antagonistic  action  of  surface  erosion  and  in- 
ternal elevatory  forces.     See  Geology. 

Erpe'nius.  or  Van  Er'pe.  Thomas:  Orientalist;  b.  at 
Gorkum,  Holland,  Scjit.  7,  1.584.  He  studied  theology  at 
Leyden,  and  took  the  degree  of  Master  of  Arts  in  1608, 
after  which  he  visited  France,  England,  Italy,  and  Ger- 

many. In  1613  he  became  Professor  of  Arabic  and  other 
Oriental  Languages  (with  the  exception  of  Hebrew)  at  the 
University  of  Leyden.  A  second  chair  of  Hebrew  was 
founded  for  him  in  1619.  He  printed  a  number  of  Arabic 
works  with  a  press  which  he  Kept  in  his  own  house.  He 

produced  in  1613  an  Arabic  Grammar,  the  first  ever  writ- 
ten in  Euro]ie,  prepared  an  Arabic  chrestomathy,  and  pub- 

lished Historia  Saracenica.  which  is  an  edition  of  Elmacin's 
history,  with  a  Latin  translation  (1625).     D.  Nov.  13, 1624. 

Revised  by  C.  H.  Toy. 

Errard.  arraar',  Charles  :  painter  and  architect ;  b.  at 
Nantes.  France,  in  1606.  He  was  patronized  by  Louis 
XIV.,  for  whom  he  adorned  the  Louvre,  Tuileries,  and  other 
palaces.  He  was  one  of  the  twelve  artists  who  founded  the 
Academy  of  Painting  in  Paris  in  1648,  and  was  the  princi- 

pal founder  of  the  French  Academy  of  Art  in  Rome  (1666). 
I),  in  Rome.  May  15,  1689. 

Erratic  Blocks,  or  Erratics :  in  geology,  fragments  of 
rocks  on  the  surface  of  the  ground  which  Iiave  been  trans- 

ported from  a  distance  by  glaciers,  icebergs,  etc.    See  Drift. 
Errizuriz,  Federico :  Chilian  statesman;  b.  at  Santiago, 

Mar.  27,  1825.  He  graduated  in  law  at  the  National  I'niver- 
sity,  was  a  successful  advocate,  and  an  author  of  some  re- 

pute. Early  elected  to  the  Chamber  of  Deputies,  he  became 
a  leader  of  the  opposition  to  President  Montt,  and  at  one 
time  was  forced  to  leave  the  country.  President  Perez 
made  him  Minister  of  Public  Instraction.  Religion,  and 
Justice  (1861),  and  he  brought  about  many  needed  reforms 
in  the  department ;  later  he  had  the  portfolio  of  War  and 
Marine,  and  directed  affairs  during  the  war  with  Spain 
1865-66.  A  combination  of  conservatives  and  moderate 
liberals  elected  him  )jresident  to  succeed  Perez  for  the  terra 
of  1871-76.  By  instituting  various  reforms,  and  especially 
by  the  abolishment  of  ecclesiastical  privileges,  he  sided 
rather  with  the  liberals:  public  works  and  the  reorganiza- 

tion of  the  army  and  navy  were  pushed  forward  with  great 
vigor,  but  the  treasury  was  heavily  burdened.  At  the  end 
of  his  term  he  retired  to  private  life.  D.  at  Santiago,  July 
20,  1877.  Herbert  H.  Smith. 

Errett.  Isaac,  A.  M. :  preacher,  editor,  and  author  ;  b.  in 
New  York,  Jan.  2, 1820.  His  parents  became  identified  with 
the  Disciples  of  Christ  in  1810.  and  in  1811  his  father  wrote 
in  defense  of  the  principles  now  advocated  by  the  Disciples. 

Young  Errett's  boyhood  was  spent  at  Pittsburg,  Pa.,  where, 
at  the  age  of  fourteen,  he  was  baptized.  He  was  thrown  on 
his  own  resources  at  the  age  of  ten,  but  diligently  used 
every  o]iportunity  for  increasing  his  stock  of  knowledge. 
In  1840  he  began  his  career  as  a  preacher,  and  soon  won  a 
wide  reputation  for  his  eloquence  and  power.  After  serv- 

ing as  pastor  in  Pennsylvania,  Ohio,  and  Michigan,  he  be- 
came in  1851  corresponding  secretary  of  Ohio  Christian 

Missionaiy  Society,  resigning  that  work  after  three  years' service  to  become  corresponding  secretaiy  of  the  American 
Christian  Missionary  Society.  On  the  death  of  Alexander 

Campbell,  in  1866,  he  was  elected  its  president.  The  Chris- 
tian Standard,  a  weekly  religious  journal,  was  founded  by 

him  in  1866.    He  was  president  of  Alliance  College,  Alliance, 
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().,  1868-69,  and  tlien  removed  with  his  paiwr  to  Cincinnati, 
where  he  continued  to  reside  until  his  death.  He  was  tlie 

first  pi'esident  of  tlie  Foreign  Christian  Missionary  Society, 
and  I'etained  that  office  until  liis  death.  Among  iiis  works 
are  Debate  on  typiri/ualin/n  (Tiffany  and  Errett) ;  Wal/cn 
about  Jerusalem ;  Tiilkx  to  Berenns ;  Letters  to  Yiruni/ 
Clirislians;  Kvenings  willi.  the  Hilili'  ;  and  Life  of  (icori/e 
Flower.     I),  at  Terrace  Park,iiear  Cincinnati,  Dec.  10,  1888. 

J.  II.  Garrison. 
Error,  Writ  of:  See  Writ. 

Erscli,  JoHANN  Samuel  :  liibliographcr :  b.  at  Gross- 

glogau,  in  Silesia,  June  'i'.i.  1766.  He  studied  at  Halle,  be- 
came Professor  of  Geography  tlicrc  in  isoy,  and  published, 

besides  other  worlds,  Alif/eiiiri/ws  liipi-rtoriuni  tier  Littera- 
tur  fur  17S5-1SO0  and  Iliinilhncli  der  deutschen  Litteratur 
seit  der  MUte  des  IS.  Jahrhiindtn-ts  bis  auf  die  neueste  Zeit. 
His  chief  work  is  the  AUyemenie  Encytdopddie  der  Wissen- 
schaften  und  Kiinste,  which  he  began  conjointly  with  Gru- 
ber,  and  of  which  he  edited  seventeen  volumes  (1818-28). 
D.  at  Halle,  Jan.  16,  1838.  He  is  called  the  founder  of  Ger- 

man bibliography. 
Erse  :  See  Gaelic  Language. 

Erskine,  David  Stewart,  F.  R.  S.  :  eleventh  Earl  of 
Buchan,  and  Lord  Cardross ;  b.  June  1,  1743  ;  brotlier  of 
Lord  Chancellor  Erskine  ;  author  of  several  antiquarian 
papers.  Lives  and  Writings  of  Flefclier  of  Saltoun  and  t)ie 
Poet  Thomson  (1793),  and  otlicr  works.  He  was  a  man  of 
eccentric  character.     D.  Apr.  19,  1839. 

Erskine,  Ebenezer:  a  Scottish  preacher  and  the  founder 
of  the  Secession  Church ;  b.  at  Dryburgh,  Berwickshire, 
June  32,  1680;  educated  at  Edinburgh  University  (M.  A. 
1697).  He  preached  at  Portmoak,  in  Kinross,  from  1703  to 
1731,  and  acquired  a  high  reputation.  In  1731  he  removed 
to  Stirling,  where  he  advocated  popular  rights  in  the  settle- 

ment of  ministers,  and  differed  from  the  majority  of  the 
General  Assembly  in  relation  to  lay  patronage.  He  was  de- 

posed or  suspended  in  1733.  In  1736  Erskine  and  his  friends 
formally  seceded  and  organized  the  Secession  Cluircli.  He 
(continued  to  preach  in  Stirling  till  his  death  there,  June  3, 
1754.  In  1847  the  Secession  Church  united  with  the  Relief 

Church  to  form  the  United  Presbyterian.  Erskiue's  Works 
(mostly  sermons)  appeared  in  London  1799  (3  vols. ;  n.  ed. 
2  vols.,  1836).  See  his  Life  bv  Donald  Eraser  (Pjdinburgh, 
1831 ;  2d  ed.  1834) ;  cf.  those  by  James  Harper  (Edinburgh, 
1849)  and  John  Ker  (London,  1881). 

Erskine,  Henry  :  lawyer ;  b.  in  Edinburgh,  Nov.  1, 1746  ; 
brotiier  of  Thomas,  Lord  Erskine.  He  was  a  Whig  in  p,oli- 
tics,  became  lord  advocate  of  Scotland  in  1783,  and  again  in 
1806.  He  was  eloquent  and  witty,  and  was  distinguished 
for  tact  and  fascination  of  manner.  During  part  of  his 
career  he  was  the  most  eminent  member  of  the  Scottish  bar. 
D.  near  Midcalder,  Oct.  8,  1817. 

Erskine,  John  :  eleventh  Earl  of  Jlar ;  a  Scottish  Jacobite 
and  amiiitious  politician  ;  b.  at  Alloa  in  1675.  He  was  ap- 

pointed secretary  for  Scotland  in  1708.  In  Sept.,  1715,  he 
took  arms  for  the  Pretender,  and  obtained  the  command  of 
about  12,000  insurgents.  He  was  defeated  by  the  Duke  of 
Argyle  at  Dunblane  in  November  of  tluit  year,  and  soon 
escaped  to  the  Continent.     D.  in  Jlay,  1733. 

Erskine,  John,  of  Carnock:  Scottish  jurist;  b.  in  1695  ; 
was  a  son  of  Col.  John  Erskine  and  a  grandson  of  Lord 
Cardross.  He  was  appointed  Professor  of  Scottish  Law  in 
the  University  of  Edinburgh  in  1737,  and  filled  that  chair 
until  1765.  He  published  in  1754  Principles  of  the  Lain  of 
Scotland,  and  wrote  an  important  standard  work  entitlecl 
Institutes  of  the  Law  of  Scotland  (1773).  D.  at  Cardross, 
Mar.  1,  1768. 

Erskine,  .Iohn,  D.  D. :  divine;  a  son  of  John  Erskine  of 

Carnock  ;  b.  in  P]dinbui-gh,  June  2, 1731,  and  educated  there. 
He  was  ordained  minister  of  Kirkintilloch,  near  Glasgow,  in 
1744,  and  of  Culross  in  1753.  In  1758  he  was  translated  to 

the  New  Grey  Friars'  church,  Edinburgh,  where  he  became 
the  leader  of  the  orthodox  and  popular  party  in  the  Church. 

He  was  promoted  in  1767  to  tlie  Old  Grey  Friars'  cliurch, 
where  he  was  a  colleague  of  Dr.  Robertson,  who  was  the 
leader  of  the  moderate  party.  Erskine  wrote  many  theo- 

logical works,  which  are  highlv  esteemed.  D.  in  Edinlmrgh, 
Jan.  19,  1803.  See  his  Life  by  Sir  II.  JI.  WcUwood  (Edin- 

burgh, 1818). 

Erskine,  Thomas,  Lord  :  orator  and  lawyer  ;-b.  in  Edin- 
burgh, Jan.  10,  1750;   the  youngest  son  of  Heniy  David, 

Earl  of  Buclian.  His  father,  whose  income  was  about  £300' 
a  year,  coiiUl  not  afford  to  give  liini  a  liberal  education  for 
a  learned  profession.  Young  Erskine  therefore  entered  the 
navy  in  1764  as  a  miclshi|iinau.  after  he  had  attended  the 
High  School  of  Edinliurgh.  Four  years  later  he  purcliased 
a  commission  in  tlie  army,  and  in  1770  he  married  a  daughter 
of  Daniel  Moore.  M.  P.  In  the  social  circles  of  London  he 
was  admired  for  his  elegant  manners,  conversational  powers, 
and  genial  disposition.  Renouncing  the  military  profession,, 
which  he  disliked,  he  resolved  to  study  law,  and  was  ad- 

mitted as  a  student  in  Lincoln's  Inn  in  Apr.,  1775.  In  Jan., 
1776,  he  entered  Trinity  College,  Cambridge,  as  a  gentleman 
commoner.  It  is  said  that  in  this  part  of  his  career  he  was 
very  poor,  suffered  great  privations,  and  boasted  that  he  did 
not  know  a  lord  out  of  lus  own  family.  He  was  called  to 
the  bar  in  1778,  and  obtained  immediate  and  rapid  success 
ill  his  profession.  One  of  his  first  clients  was  Capt.  Baillie, 
prosecuted  for  a  libel  on  Lord  Sandwich,  who  was  then  a 
cabinet  minister.  He  made  his  debut  in  a  court  crowded 
with  eminent  men,  yet  when  the  judge  interrupted  him  by 
the  assertion  that  Lord  Sandwich  was  not  before  the  court, 

he  had  the  courage  to  reply,  "  I  know  that  he  is  not  before 
the  court,  and  for  that  reason  1  intend  to  bring  him  Ijcfore 

the  court."  Lord  Campbell  expresses  the  opinion  tiiat  Ers- 
kiue's plea  in  this  case  was  "the  most  wonderful  forensic 

effort  of  which  we  have  any  account  in  our  annals."  In 
1781  he  defended  Lord  George  Gordon,  who  was  tried  for 
treason  and  was  acquitted.  He  was  elected  in  1783  to  Par- 

liament, in  which  his  success  was  not  so  brilliant  as  in  the 
forum.  He  was  a  Wliig  in  politics,  and  wa.s  re-elected  in 
1790.  In  several  political  trials  that  occurred  during  the 
excitement  of  the  Frencli  revolution  he  bravely  defended 
the  lilierty  of  the  press  and  the  friends  of  reform  whom  the 
ministers  prosecuted  on  a  charge  of  constructive  treason. 
He  was  counsel  for  Mr.  Hardy  and  Home  Tooke,  who  were 
tried  in  1794  and  were  acquitted.  On  the  formation  of  a 

Whig  ministry  by  Fox  and  Grenville  in  I'eb.,  1806,  he  was 
appointed  Lord  t^hancellor,  and  was  raised  to  the  peerage 
as  Baron  Erskine  of  Restormel  Castle.  He  resigned  this 
office  when  the  Tories  came  into  power  early  in  1807.  He 
was  the  author  of  Armata,  a  political  romance,  and  a  View 

of  the  Causes  and  C'onseguences  of  the  War  with  France, 
which  ran  through  forty-eight  editions.  D.  Nov.  17.  1833. 
Many  persons  consider  him  the  greatest  advocate  who  ever 

practiced  at  the  English  bar.  "  He  spoke,"  says  Lord  Camp- 
bell, "  as  his  clients  respectively  would  have  spoken,  being 

endowed  with  his  genius ;  and  those  wlio  heard  him  seemed 

to  be  inspired  witli  a  new  ethereal  existence."  His  printed 
speeches,  enriched  with  noble  thoughts,  brilliant  imagery, 
and  beautiful  diction,  retain  in  a  great  measure  their  original 
iinpressiveness.  See  Lord  Camiibell,  Lires  of  the  Lord 
Chancellors;  Lord  Brougham,  Ilemoir  of  Erskine,  prefixed 

to  a  collection  of  Erskine's  speeches  (4  vols.). 
Erwin  von  Steinbacli :  architect;  b.  at  Strassburg  about 

1340.  He  was  appointed  in  1375  master  of  the  works  of  the 
cathedral  of  Strassljurg,  then  about  half  finished.  He 
planned  the  west  front  and  towers,  and  carried  on  the  work 
until  his  death,  in  1318.  He  designed  other  churches  and 
monasteries  in  Alsace,  and  tlirected  the  work  on  the  fortifi- 

cations of  Strassburg. 

Erysipelas  [Or.  fpualinKas  (Iliiipocrates),  of  doubtful 
etyniol.  ;  cf.  ipvai^ri,  mildew,  red  blight  ;  once  popularly 

called  St.  Anthony's  fire} :  an  inflammatory  disease  of  the 
skin,  caused  by  a  specific  micro-organism  and  associated 
with  a  peculiar  rose-colored  eruption  of  the  skin,  whence 
tlie  name.  The  inflammation  attending  tliis  disease  is  of  a 
peculiar  low  type,  which  tends  to  extend.  It  may  terminate 
favorably  by  resolution,  less  favorably  by  abscess  (which  is 
apt  to  be  diffuse — i.e.  not  limited  to  a  single  spot — and  is 
then  very  dangerous),  or  the  termination  may  be  in  gangrene 
and  the  death  of  the  patient.  The  disease  is  very  common 
in  military  hospitals,  seating  itself  in  wounds,  when  it  fre- 

quently proves  fatal.  Erysipelatous  diseases  sometimes  pre- 
sent a  distinctly  infectious  and  almost  an  epidemic  character. 

Puerperal  fever,  peritonitis,  phlebitis,  and  a  long  catalogue 
of  diseases  of  low  tvpe  are  akin  to  ervsipelas.  Its  infectious 
character  is  admitted.  The  best  treatment  is  a  sustaining 
one.  Pure  air,  a  milk  diet,  and  the  use  of  quinia  and  iron, 
with  stimulants,  are  in  general  indicated.  Externally,  it  is 
safest  to  use  only  the  blandest  applications,  carbolized  lo- 

tions, etc.  Revised  by  William  Pepper. 

Erzeronm,  or  Erzruni,  erz-room'  [i.  e.  land  of  Rome,  or 
Byzantium,  so  called   because   it   was   originally  founded 
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luiilcT  the  Kask'rn  Roman  empire]:  town  of  Armenia,  Asiatic 
'I'lirkev;  on  a  fertile  plidu  on  Hie  river  Kara-Sii.  a  liraneh 
of  tlie  Eu|)lirates ;  about  1^0  miles  S.  K.  of  Trebizond  (see 
map  of  Turkey,  ret  4-1).  It  is  6,200  feet  above  the  level  of 

the  sea.  The  "streets  are  narrow  and  liltliy  ;  the  houses  are 
built  most  ly  of  nuid,  wood,  or  sun-dried  bricks.  The  town 

is  the  seat  "of  iin  Armenian  arelibishoi)rie.  It  has  a  large 
citadel,  a  custom-house,  about  forty  mosijues,  several  Ar- 

menian and  Greek  churches,  and  a  lumiljcr  of  bazaars. 
Krzeroum  has  an  extensive  traih",  which  is  carried  on  partly 
by  caravans.  The  principal  manufactures  are  of  utensils 

of  copper,  tin,  and  iron,  and  leather.  'J'lie  inhabitants  own large  sheejvfarms  in  the  mountains  or  keep  sheep  and  cattle 
in  the  town,  sending  them  out  daily  to  the  mountain-pas- 

tures. The  climate  la  very  severe,  snow  covering  the  ground 
for  about  six  months.  Pop.  estimated  at  (iO,0()0,  five-sixths 
of  whom  are  Turks.  A  town  calK'd  J'/imdn.tinpuliv  was 
lounilecl  here  in  41.5  A.  i).  In  1201  it  was  taken  by  the 
Seljooks.  who  are  said  to  have  destroyed  here  100  churches. 
Erzeroum,  as  an  important  military  ixjint,  has  seen  much 
hard  fighting  in  the  wars  in  wliich  Turkey  lias  been  engaged. 
Its  capture  by  the  Russian  general  Paskievich,  in  1»29, 
brought  to  a  successful  close  the  Russian  campaign  in  Asia. 
In  tlie  Russo-Turkish  wai'  of  1877-78  the  town  again  fell 
into  tlie  hands  of  the  Russians,  who  held  it  from  Feb.  till 
Oct.,  1878. 

Erzg:(>bii"gre,  arts-ge-beor'gc  (i.  e.  ore  mountains) :  a  moun- tain-chain of  Southern  Germany ;  extending  along  the 
boundary  between  Bohemia  and  Saxony;  it  is  nearly  120 
miles  in  length  and  25  miles  broad.  The  Schwarzwald  and 
Keilberg,  the  highest  parts  of  this  chain,  have  an  altitude  of 
about  4,000  feet,  and  are  of  granitic  formation.  The  range 
is  rich  in  minerals,  among  which  are  silver,  tin,  iron,  and 
cobalt.  On  the  southeast  side  it  is  steep,  often  rising  in  a 
perpendicular  wall  3,000  feet  liigh.  On  the  northwest  side 
it  is  broken  by  beautiful  and  fertile  valleys,  and  gradually 
loses  itself  in  the  North  German  plain. 

Esarliad'doii  [called  in  the  cuneiform  inscriptions  jls.s7i!(r- 
aha-iddiim,  Asshur  has  given  a  brother] :  the  Old  Testar 
raent  name  of  an  Assyrian  king,  the  son  and  successor  of 
Sennacherib.  He  appears  to  have  reigned  from  680  to  about 
667  or  668  B.  c.  He  is  shown  by  the  monuments  to  have 
been  one  of  the  most  powerful  of  Assyrian  monarchs.  His 
rule  extended  northward  to  Armenia,  on  the  VV.  it  included 
Syria  and  Cyprus,  while  on  the  S.  Egypt  and  even  Ethiopia 
were  claimed  by  him.  He  built  a  palace  at  Babylon.  Among 
the  numerous  and  splendid  remains  of  his  reign  is  the  south- 

west palace  of  Jsimrud. 

E'san  (rough,  hairy) :  the  elder  twin-brother  of  the  patri- 
arch .lacob  (Israel),  and  the  son  of  Isaac  and  Rebekah  ((Ten. 

XXV.  2.j).  He  took  his  name  from  his  hairiness  of  body.  The 
story  of  his  marriage  to  two  Canaanitish  and  an  Ishraaelite 
woman,  of  his  loss  of  birthright  through  the  craft  of  Re- 

bekah and  Jacob,  and  of  his  quarrel  and  reconciliation  with 
Jacob,  is  beautifully  told  in  the  book  of  Genesis.  He  was 
the  progenitor  of  the  Edomites,  who  dwelt  in  Mt.  Seir, 
otherwise  called  Edom. 

Esb,ji>rn.  as'byorn,  Lars  P. :  founder  of  the  Swedish  Lu- theran Church  in  America;  b.  in  Sweden,  Oct.  16,  1808; 
educated  at  Upsala ;  pastor  for  fourteen  years  before  emi- 

grating to  the  U.  S.  in  1849;  pastor  at  Andover.  111.,  1S49- 
56;  at  Princeton,  111.,  1856-.58:  profe.ssor  in  Illinois  State 
University,  Springfield,  111.,  1858-60.  In  1860  he  organized 
the  Swedish  Augustana  Synod,  a  body  which  in  1893  num- 

bered over  84,0()0  coinmunicants,  and  became  president  of 
its  theological  seminary.  Returning  to  pastoral  work  in 
Sweden  in  1863,  he  died  there  July  2,  1870.  He  published 
ten  volumes  and  pamphlets,  all  in  the  Swedish  language. 

Henry  E.  Jacobs. 

Escalade,  es-ka-liid'  [Fr.  from  Span,  escalada,  from  de- riv.  of  Lat.  scala,  ladder,  steps]:  in  war,  an  assault  in  which 
ladders  are  used  in  surmounting  the  obstacles  presented  by 
the  scarp  and  counterscarp  walls  (or  slopes)  of  a  fortifica- 

tion in  which  no  breach  has  been  made;  sometimes  even  a 
rapid  blow  directed  at  an  unbesieged  place  with  hope  of 
success  by  surprise  (e.  g.  tlie  capture  by  the  English  troops 
of  Almarez,  Sept.,  1812).  Among  the  most  famous  escalades 
are  those  of  Adrianople  by  the  Goths;  of  Beauvais  by 
Charles  the  Bold,  in  1472;  of  Fecamp  in  1.593:  of  Prague 
in  1741.  Still  more  remarkable  was  that  at  Corfu  in  1717 
by  Count  Scliulenberg,  who,  reduced  to  extremity  in  the 
defense  by.  the  capture  of  the  outworks,  hastily  prepared 

ladders,  and  by  a  desperate  assault  by  escalade  retook 

them,  and  thus  saved  the  place,  'i'he  second  siege  of  Bada- 
jos  (1812)  jiresents  an  event  unparalleled  in  the  history  of 
sieges.  Two  entire!  divisions  of  troops  were  at  the  moment 
of  assault  employed  to  escalade  the  defenses  where  intact, 
and  each  succeeded,  while  the  regular  assault  on  the 
breaches  was  rejiulsed  with  terrible  slaughter.  The  castle 
was  successfully  scaled  whem  the  walls  were  18  to  24  feet 

high,  and  "loleraljlv  flanked";  the  Bastion  St.  Vincente 
had  a  scarp-wall  3l|  feet  high,  flanked  by  four  guns,  pali- 

saded covered  way,  a  counterscarp-wall  12  feet  high,  and  a 
cunette  ditch  5i  feet  deep. 

Escallop  SIh'11  :  Sec  Scallop  Shell. 
Escaiiaba  :  city  ;  capital  of  Delta  co.,  Mich,  (for  location 

of  county,  see  map  of  Michigan,  ref.  S-CJ) ;  situated  on  the 
C.  and  N.  W.  Railway  and  on  Green  Bay,  360  miles  N.  of  Chi- 

cago. It  h.as  9  Protestant  and  2  Catholic  churches,  4  public 
and  2  parochial  schools,  a  hospital,  lumber-factories,  water- 

works, gas  and  clecti-ic  light,  sewers,  electric  street  railway, 
etc.,  and  arf  excellent  natural  harbor.  It  ships  annually 
4,000,000  tons  of  iron  ore  and  large  quantities  of  coal,  lum- 

ber, and  fish.    Pop.  (1880)  3,026;  (1890)  6,808;  (1894)  8.124. 

Editor  of  "  Mirror." 
Escape :  in  law,  the  departure  of  a  prisoner  from  con- 

finement before  he  has  been  released  by  process  of  law. 
Any  liberty  given  to  a  prisoner  not  authorized  by  law  is 

technically"  an  escape.  Escapes  may  occur  either  in  civil  or criminal  cases.  Tliey  are  either  negligent  or  voluntary — 
negligent,  when  the  prisoner  escapes  without  the  consent  of 
the  officer  having  him  in  custody ;  voluntary,  when  such 
officer  consents  to  the  escajie.  In  criminal  cases  an  escape 
is  a  public  offense,  of  which  the  prisoner  may  be  convicted, 
as  also  the  officer  through  whose  act  or  neglect  the  escape 
occurs.  An  officer  voluntarily  permifting  a  criminal  to  es- 

cape is  guilty  of  the  same  offense  as  the  criminal,  as  he  then 
becomes  an  accessory  after  the  fact.  In  civil  actions  there  is 
an  important  distinction  between  mesne  and  final  process, 
the  former  Ijeing  that  which  is  issued  between  the  com- 

mencement and  the  termination  of  the  action  ;  and  the  lat- 
ter, that  which  is  used  to  enforce  the  judgment.  If  the  es- 

cape be  voluntary,  the  officer  is  liable  in  either  case  ;  but  if 
it  be  negligent,  he  wiU  not  be  liable  in  the  case  of  mesne 
process  if  the  prisoner  is  again  in  his  custody  before  an  ac- 

tion is  commenced  against  him  for  his  neglect ;  though  he 
will  be  liable  in  any  event  in  the  case  of  final  process.  The 
damages  recoverable  are  measured  by  the  injury  sustained. 
In  final  process  these  would  in  general  be  the  amount  of  the 
judgment.  Nothing  will  excuse  an  escape  but  an  act  of 
God  or  of  the  public  enemy  or  of  the  law. 

Revised  by  F.  Sturges  Allex. 

Escapement :  the  device  in  watches  and  clocks  Ijy  which 
the  rotatory  motion  of  the  wheels  gives  rise  to  or  peipetu- 
ates  the  viliration  of  a  pendulum  or  balance-wheel. 

Escapements  have  received  various  forms,  many  of  which 
are  still  in  use.  The  earliest,  introduced  by  Huyghens, 

about  16.50,  was  called  the  crown-wheel  or  vertical  escape- 
ment. The  crown-wheel  has  its  teeth  not  in  the  plane  of 

the  wheel,  but  in  a  cylindrical  surface  of  which  the  axis  of 
the  wheel  is  the  axis.  In  the  cro\vn-wheel  of  the  clock  or 
watch  the  teeth  were  acute-angled,  and  inclined  in  a  com- 

mon direction  like  saw-teeth.  The  axis  of  the  pendulum, 
or  balance,  was  longer  than  the  diameter  of  the  crown- 

wheel over  which  it  extended.  It  carried  two  short  arms  or 

projections,  called  pallets,  set  in  different  azimuths,  in  such 
a  manner  that  when  of  one  them,  being  encountered  by  a 
tooth,  was  pushed  out  of  the  way  by  the  advancing  wheel,  the 
opposite  one  was  caught  by  another  tooth,  which  pushed  in 
the  opposite  direction.  Thus  the  wheel  made  an  intermit- 

tent progress  as  the  teeth  successively  escaped  from  the 

pallets. 
In  a  clock,  when  the  pendulum  is  disturbed  from  the 

mean  position,  it  is  lirought  back  by  gravity.  In  the  watch 
the  same  result  is  produced  for  the  balance-wheel  by  the 
action  of  the  spiral  spring  attached  to  the  verge,  called  the 
hair-spring.  The  escapement  most  commonly  in  use  for 
both  clocks  and  watches  is  the  anchor  escapement,  first  in- 

troduced by  Hooke  in  1656.  It  is  so  called  from  its  resem- 
blance to  the  flukes  of  an  anchor,  the  shaft  of  tlie  anchor  in 

the  clock  being  parallel  to  the  jiendulum  and  connected  with 

it.  The"  escapement-wheel  is  a  spur-wheel.  The  pallets project  from  the  extremities  of  the  anchor  flukes,  meeting 
the  wheel  af  the  points  where  tangent  lines  from  the  center 
of  motion  would  touch  it.     When   one   pallet  is  engaged 
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with  t,lie  wlieel  the  otlier  is  free,  ami  I'ice  versa.  The  ex- 
tremity of  the  pallet  is  inclined  in  such  a  manner  that,  as 

trhe  tooth  eseapes,  it  gives  an  impulse  to  the  i)enduhim.  As, 
after  the  pallet  first  engages  a  tooth,  the  swing  continues 
for  some  time  in  the  same  direction,  anchor  escapements 
are  of  two  kinds,  acccjrding  to  the  inanm^r  of  thcnr  action 

upon  the  train  during  this  swing.  In  Ilooke's  escapement the  surfaces  of  the  pallets  are  so  inclined  that  liy  their 
pressure  on  the  tooth  they  turn  the  train  slightly  backward, 
or  cause  it  to  recoil,  u\>  to  the  end  of  the  swing.  In  the 
dead-heat  escapement,  invented  by  Graham  early  in  the 
eighteenth  century,  the  surfaces  of  the  pallets  are  circular 
arcs  having  the  center  of  motion  for  their  center:  so  that 
dnring  the  swing  the  train  sim]ily  stands  still.  Though  the 
dead-beat  escapement  is  now  generally  used  in  clocks,  there 
are  not  wanting  those  who  prefer  the  recoiling  escapement. 
Besides  the  anciior  ilead-bcat  there  ai'e  several  other  very  in- 

genious forms,  among  which  may  be  mentioned  Lepaute's 
pin-wheel  escapement,  McDowall's  ruby-di.sk  escapement, 
and  Denison's  three-legged  dead  escapement. 

The  only  escapement  used  for  watches  till  about  1700  was 
the  crown-wheel  escajtement.  Graham  invented  the  cylin- 

der escapement,  so  called  because  a  hollow  cylinder  of  steel 
or  ruby  replaces  in  part  the  verge  of  the  balance.  This 
cylinder  is  cut  away  on  one  side  for  about  one-fourth  of  the 
circumference,  in  order  to  allow  the  pallets,  which  are  small 
triangular  pieces  of  steel,  to  enter  the  interior.  During  the 
swing  the  pallet  rests  with  little  frit^tion  on  the  smootli  ex- 

terior or  interior  surface.  In  entering  and  in  escaping  it 
gives  an  impulse  to  the  balance.  The  pallet  is  not  in  the 
plane  of  the  wheel,  but  stands  on  a  short  stem  at  right 
angles  to  this  plane.  Hence  the  cylinder  must  be  much 
more  extensively  cut  away  at  the  point  where  the  wheel 
passes,  and  on  this  account  the  cylinder  escapement,  though 
performing  very  well,  is  too  frail  to  be  popular  in  use.  The 
duplex  escapement  of  Lepine  receives  its  name  from  having 
a  double  escapement.  The  eseapement-wheel  carries  spur 
teeth  rather  widely  separated,  which  engage  at  every  double 
vibration  with  a  notch  in  a  cylinder  forming  part  of  the 
verge,  and  constructed  of  a  gem.  The  verge  itself  carries 
also  an  arm  which  engages  with  a  set  of  pins,  or  crown- 

wheel teeth,  fixed  in  the  escapement-wheel  at  right  angles 
to  its  plane.  The  impulse  is  chieliy  derived  from  the  es- 

eapes of  this  arm,  but  proceeds  to  some  extent  from  those 
of  the  spur  teeth  also.  It  takes  place  only  in  one  direction, 
and  hence  the  system  is  called  by  the  French  an  escape- 

ment ft  amp  perdu.  The  duplex  escapement,  though  at- 
tended with  little  friction  and  running  without  oil.  is  sub- 

ject to  the  disadvantage  that  a  sudden  jerk  may  check  the 
swing  of  the  balance  and  prevent  the  escape.  If  a  single 
such  failure  occurs,  the  watch  will  stop. 

The  lever  escapement  is  a  dead-beat  anchor  escapement, 
first  applied  to  the  watch  by  Mudge.  in  179^1  The  lever  is 
attached  to  the  anchor,  generally  crosswise,  or  at  right  angles 
to  the  proper  position  of  the  anchor-shaft.  At  one  extremity 
it  presents  a  notch  into  which  a  ];iin  attached  to  the  verge 
strikes  at  each  swing  in  either  direction.  This  tilts  the 
anchor  and  allows  a  tooth  to  escape.  Except  at  these  mo- 

ments of  looking  and  unlocking,  the  balance  swings  entirely 
free.  The  lever  carries  also  a  pin  just  at  the  summit  of  the 
notch,  which  enters  an  indent  in  the  verge  as  the  lever 
passes.  As  there  is  no  other  indent,  the  lever  can  not  tilt  ex- 

cept when  the  verge  pin  strikes  it. 
The  escapement  whicli  interferes  least  with  the  uniformity 

of  movement  of  the  train  is  tlie  chronometer  escapement, 
introduced  into  Englaml  in  tlie  eighteenth  century  by  Earn- 
shaw,  though  said  to  have  originated  in  Prance.  In  this  the 
train  is  lot-ked  by  a  tooth  projecting  from  a  light  bar  tan- 

gent to  the  escapement-wheel,  which  yields  by  bending  and 
not  by  turning  on  a  pivot,  tlie  fixed  extremity  being  a  spring. 
The  free  extremity  carries  another  delicate  spring  parallel 
to  itself  and  extending  a  little  beyond  it.  A  tooth  on  the 
verge  passes  this  slight  spring  in  one  direction  without  sen- 

sible resistance.  On  its  return  the  bar  Ijehind  the  spring 
prevents  its  bending,  and  so  is  carried  along  with  it,  unlock- 

ing the  train.  The  train  being  released,  a  tooth  of  the  es- 
capement-wheel sti-ikes  a  pin.  or  enters  a  notch,  connected 

with  the  verge,  and  gives  an  impulse  to  the  balance.  This, 
like  the  duplex,  is  an  escapement  a  coup  perdu,  and  is  liable 
like  that  to  stop  when  .subjected  to  sudden  jerks.  Hence 
chronometers  carried  on  the  person  sometimes  stop;  but 
with  nautical  chronometers  this  accident  hardly  ever  oc- 
curs. 

The  chronometer  escapement  is  sometimes  called  a  free 

12.-) 

escapement,  since  I  lie  lialanci-  is  wholly  free  from  contact 
with  any  other  part  of  the  work,  excciit  in  the  inst,ant  of 
unlocking  and  receiving  the  impulse.  This  is  true  also  of 
the  lever  escapement:  but  in  that  the  unlocking  requires 
more  force,  and  is  attended  with  larger  friction.  See  the 
article  Clock. 

Escclcn  :  See  Esselenian  Iniuaxs. 

Eschiitology,  es-kii-toro-ji  [from  Or.  eo-xaroj,  last  +  Ao- 
70s.  discourse] :  that  section  in  dogmatics  which  treats  of 
the  second  advent,  the  intermediate  state,  the  I'csurreetion, 
the  last  judgment,  heaven,  and  hell.  Upon  these  themes 
revelation  does  not  go  into  minute  details,  while  yet  the 
salient  points  are  strongly  marked.  The  passages  which 
must  be  relied  upon  to  furnish  the  data  are  Matt,  xxv., 
Luke  xvi.,  xxiii.  43,  John  xiv.  23,  1  Cor.  xv.,  2  Cor.  v.,  2 
Tliess.  i.,  ii..  Rev.  xx.  and  xxi.     See  Future  State. 

Esclicat'  [from  O.  Fr.  eachefe,  deriv.  of  escheoir  <  Lat. 
*e.reitde  re  for  ejri'dere.  to  fall  to  one"s  share] :  a  reverting  of 
lands  to  their  original  owner  (lord  of  the  fee)  because  of 
some  olistruction  in  the  course  of  descent,  either  by  failure 
of  heirs  or  corruption  of  blood  (now  abolished)  when  the 
tenant  had  been  convicted  of  treason  or  felony :  also,  the 
estate  itself  thus  reverting.  An  escheat  differs  from  a  for- 

feiture in  the  tact  that  the  latter  is  a  penalty  for  a  crime, 
and  the  property  forfeited  accrues  to  the  ]ierson  injured  or 
the  sovereign,  while  escheat  depends  solely  on  the  failure 
of  heirs,  and  the  land  reverts  to  the  former  owner  {lord  of 
the  fee).  In  the  V.  S..  where  feudal  tenure  does  not  exist, 
the  doctrine  of  escheat  has  u  limited  application  :  still,  if  an 
owner  of  land  dies  without  heirs,  it  is  said  to  escheat  to  the 
state.  Incorporeal  rights,  such  as  ways  and  commons,  do 
not  escheat,  but  become  extinct.  The  land  of  a  corporation, 
in  case  it  becomes  extinct,  reverts  to  the  grantor,  and  not 
to  the  state.  The  state  takes  an  escheat  subject  to  any 
charges  or  encumbrances  attaching  to  the  land  when  its  title 

accrued.  A  projirietor  may  prevent  an  esc'heat  by  cfinvey- 
ing  or  devising  his  estate.  In  Great  Britain,  and  generally 
in  the  U.  S.,  the  subject  is  regulated  by  statute. 

Revised  by  P.  Sturges  Allen. 

Esolieilbacll.  eshVu-ba'^i/ih,  WoLFRA.M,  von  :  mediaeval  poet and  minnesinger;  b.  of  a  noble  family,  at  Esclienbach,  near 
Ansbach,  Bavaria.  In  1203  he  went  to  the  court  of  Hermann, 
landgrave  of  Thuringia,  whose  bounty  he  enjoyed  until  1215. 
He  died  between  1218  and  122.5.  His  principal  poems  are 
Parcival  and  WiUehalm.  which  have  also  been  translated  into 

modern  German,  and  ai'c  much  admired.  Though  Wolfram 
possessed  no  learned  education  and  was  even  unable  to  read, 
these  epics  rank  among  the  greatest  imaginative  works  in  the 
German  language.  They  display  an  exquisite  humor,  dejith 
of  feeling  and  thought,  and  great  mastery  of  language.  See 
Karl  Lachmann.  Wolfram  roii  Enc/teiihach  ;  (4.  Biitticher, 
Die  Wolframliterii/iir  seif  Lachmaiiii  ;  K.  Kant,  Scherz 
Hiid  Iliiinor  in  Wolfriun  roll  E«chenbiicli. 

Revised  by  Julius  Goebel. 

Esclieiiinaypr.  eslien-mi-fr.  Adam  Karl  August:  a 
German  pliilos(i|iher  and  mystic:  b.  at  Neuenberg.Wiirtem- 
berg.  July  4,  17(>S.  He  became  Professor  of  Philosophy  and 
Medicine  at  Tiiliingen  in  lyll.and  olitained  the  chair  of 
Practical  Philosophy  there  in  1818;  removed  to  Kirchheim 
1836,  and  there  died  Nov.  17, 1853.  He  wrote,  besides  other 
works,  Reliqioiniphilosophie  (The  Philosophy  of  Religion, 

3  vols.,  Tubingen,  1818-24). 

Esehscliolt'zia  palifor'iiioa :  a  plant  of  the  poppy 
family  (Papareracece).  a  native  of  California.  It  is  cultivated 
for  tlie  beauty  of  its  fiowers,  which  are  yellow.  The  calyx 
separates  from  the  flower-stalk  when  the  flower  expands,  and 
resembles  the  extinguisher  of  a  candle.  This  genus  was 

named  in  honor  of  j'.  P.  Eschscholtz  {1795-1831).  a  German botanist.  Revised  by  Cbarles  E.  Bessey. 

Escliwege,  esh'ra-ge:  a  town  of  Prussia:  province  of 
Hesse-Nassau;  on  railway  and  on  the  river ^\'erra  ;  28 miles 
E.  S.  E.  of  Cassel  (see  niap  of  German  Empire,  rcf.  4-E). 
It  has  a  castle,  a  Realschule.  and  manufactures  of  linen  and 
woolen  goods.     Pop.  {1890)  9,787. 

Esclnveiler,  esh'n-ler:  town  of  Rhenish  Prussia:  on 
railway  from  Cologne  to  Aix-la-Chapelle  :  8  miles  E.  N.  E. 

of  the 'latter  {see  map  of  German  f:mpire,  ref.  5-C) ;  has  ex- tensive manufactures  of  ribbons,  canvas,  needles,  glass,  ma- 
chinery, and  woolen  goods.  There  are  mines  of  coal.  zinc, 

and  lead  in  the  vicinity.     Pop.  {1890)  18,119. 

EsCilot,  Bf.rn-at  :  Sec  D'Esci.ot. 
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Escobar  y  Jtcndoza,  cs-ko-baar'ce-moii-do'thiui,  Anto- 
nio: S|i:U]isli  .Icsuit  iiiid  fasiiist  :  li.  at  V'all.'ulolid  in  1589. 

He  wruU^  Libvr  TlifahMjuf  M<)rtilis(\Hi^) ;  SiDiunHlii  Caait- 
um  (Umacifntim  (1626);  and  other  works.  The  la.x  morality 
of  his  writings  was  censured  l)V  Pascal  in  some  o£  liis  I'ro- 
vinnul  Li-tti-r«.     I).  July  4,  1669. 

Escolicdo,  -biVdo,  Mariano:  Mexican  general;  li.  in  Ga- 
leana,  Nueva  Leon,  Jan.  13,  1837;  in  early  life  a  trader 
on  tiie  frontier.  He  served  as  a  soldier  in  tlie  war  witli  the 

U.S.  1817-48;  was  prominent  in  the  "  reform  war  "  IHSS-ei, 
and  in  the  resistance  to  I  lie  French  invasion  1862-61^;  and 
held  out  with  Juarez  until  1864,  when  he  retired  to  Texas. 

Ill  Nov.,  1865,  he  iiiaugurated  a  new  ri'puliliean  eamiiaif^n 
in  the  north  by  capturing  Monterey;  advancing  in  a  series 
of  victories,  he  defeated  Mirainou  at  Sau  Jacinto,  Feb.  1, 
1867,  besieged  the  Emperor  Maximilian  in  t^ueretaro.and  took 
him  prisoner  May  14;  hi^  ratilicd  the  decree  of  the  court 
martial  which  condemned  Maximilian  to  death.  Promoted 

to  general  of  division,  he  was  made  commander-in-chief  of 
the  repuliliean  armies.  In  Aug.,  18T6,  President  Lerdo 

made  him  Minister  of  War  ;  on  Lerdo's  deposition,  Nov.  6, 1876,  he  went  into  banishment.  In  Feb.,  1878,  he  tried  to 
enter  Mexico,  was  captured,  tried,  but  exonerated,  and  in 
1880  he  again  took  office  under  the  (fovernment.  Since 
18815  he  has  lived  in  retirement.  Herbkrt  H.  Smith. 

Escosnra.  -soora'a.  Patricio,  de  la :  statesman  and  au- 
thor ;  b.  in  Madrid,  Nov.  5,  1807 ;  .studied  mathematics  in 

Valladolid.  In  1824  he  wa.s  exiled  for  his  connection  with 
the  society  of  the  Numantinos.  and  then  studied  in  Paris  and 
London.  On  his  return  to  Spain  two  years  later  he  entered 
a  regiment  of  artillery,  where  he  was  soon  promoted  to  the 
rank  of  officer.  Twice  banished  as  a  partisan  of  the  Car- 
lists  (in  1834  and  in  1836),  he  returned  to  his  country  in 
1846,  and  became  Under  Secretary  of  State  in  tlie  following 
year.  In  1855  he  was  sent  as  especial  envoy  to  Portugal, 
after  which  he  was  Minister  of  the  Interior,  and  from  1873 
to  1874  Spanish  ambassador  to  the  German  empire.  For  a 
long  time  Escosura  was  one  of  the  most  prominent  editors 
of  the  Rensta  de  Espafta,  in  which  he  published  a  number 
of  articles  bearing  on  Spanish  literature  and  art.  He  has 
written  several  historical  works,  such  as  the  Historia  Con- 

st itucional  de  Ingleterra  (1859) ;  dramas,  such  as  Corte  del 
Buen  Rftiro  (represented  in  1837) ;  Las  Mocedades  de  Iler- 
nan  Cortes  (represented  in  1844);  Eoi/er  de  Flor,  b  los  Espa- 
iloles  en  Oriente,  an  historical  tragedy  represented  in  1846, 
and  published  in  1877;  and  historical  novels,  such  as  Ni 
Rey  ni  Roque  (1835)  and  El  Patriarca  del  Valle  (1846).  D. 
Jan.  22,  1878.  Henry  K.  Lang. 

Escrow  [0.  Fr.  escroe,  scrap,  shred,  loan-word  from  Ger- 
man ;  cf.  0.  H.  Germ,  scrof,  scrap]  :  a  deed  or  other  instru- 
ment importing  a  legal  obligation  deposited  by  the  grantor 

or  party  executing  it  with  a  third  person,  to  be  delivered  to 
the  grantee  or  obligee  on  the  fulfillment  of  a  certain  con- 

dition. Until  the  condition  is  fulfilled  a  deed  in  escrow  has 
no  effect  as  a  deed,  and  the  title  of  the  estate  remains  in  the 
grantor.  An  escrow  takes  effect,  in  general,  from  the  time 
of  the  fulfillment  of  the  condition  or  of  the  second  delivery  ; 
and  where  the  second  delivery  is  expressly  made  necessary  to 
give  it  effect  the  delivery  will  be  enforced  by  a  court  of 
equity.  In  certain  cases,  where  the  ends  of  justice  require  it, 
and  no  injustice  will  be  doniJ,  the  instrument  may,  by  a  fic- 

tion of  law  termed  "  relation,"  be  referred  for  its  validity 
back  to  the  first  delivery.    Revised  by  F.  Sturges  Allen.  ' 

Escnintla,  es-kwe'ent'laa:  a  southern  department  of  Gua- temala; bounded  N.  by  Chimaltenango,  Zacatepequez,  and 
Amatitlan,  E.  by  Santa  Rosa,  S.  by  the  Pacific,  and  W.  by 
Suchitepequez  and  Solola.  Area,  1.950  sq.  miles.  The  north- 

ern part  is  hilly  or  mountainous,  the  coast  regions  generally 
low ;  the  soil  is  very  fertile,  and  there  are  many  large  sugar 
and  cacao  plantations.  The  department  has  extensive  forests 
yielding  cabinet  woods ;  at  Guay  mango  and  Santa  Lucia  there 
are  interesting  Indian  anticjuities.  Pop.  (1892)  31,302. — Es- 
cuiNTLA,  the  capital,  on  the  Central  Railroad,  is  important 
as  a  central  point  between  Guatemala,  San  Jose,  Antigua, 
and  Amatitlan ;  its  trade  with  the  surrounding  district  is 
large.  From  December  to  March  it  is  much  frequented  by 
wealthy  Guatemalans.    Pop.  about  6,000. 

Herbert  H.  Smith. 

EscuViiil,  or  Esco'rial  [dcriv.  of  Span,  eseoria,  a  heap 
of  rubbish  from  a  mine  :  Ital.  scoria  :  Fr.  scorie  <  Lat.  sco- 

ria, slag] :  a  monastery  and  royal  palace  near  Madrid,  in 
Spain,  built  by  Philip  II.,  and  dedicated  to  St.  Lawrence  on 

occasion  of  the  victory  of  St.-Quentin  in  1557,  on  I  hat  saint's 
day.  According  to  tiie  somewhat  doubtful  tradition,  it  was 
built  in  the  form  of  the  gridiron  on  which  that  saint  is  said 
to  have  been  broiled  alive.  The  work  was  begun  by  Juan 
Hautista  de  Toledo  in  1563,  and  completed  by  hi.s  pupil, 
Juan  de  Herrara,  in  1584.  The  cros.s-bars  of  the  gridiron 
are  n'[)resi!nted  by  ranges  of  buildings  separated  by  inter- 

vening courts.  They  were  formerly  inhabited  by  monks 
and  I'cclesiastics.  The  main  portion  of  the  building  is  706  feet 
long  and  550  feet  wide.  The  projection  which  forms  the 
royal  palace  is  460  feet  in  length.  The  height  of  the  edifice 
is  about  60  feet,  and  at  each  angle  is  a  scjuare  tower  200  feet 
high.  It  is  one  of  the  largest  and  perhaps  one  of  the  most 
tasteless  buildings  in  Europe,  though  grand  from  its  size. 
The  church  in  the  center  of  this  enormous  mass  of  stone  is 
very  large  and  rich.  The  Pantheon,  a  repository  beneath 
the  church,  is  the  place  of  interment  for  the  royal  family, 
whose  remains  are  dejiosited  in  tombs  of  marble  placed  in 
niches,  one  above  another.  The  richest  part  of  this  edifice, 
however,  was  that  which  contained  pictures  by  Rubens, 
Titian,  Rajihael.  Velasquez,  and  other  great  masters — the 
l>est  collection  that  any  place  in  P^urope  displayed.  The 
French,  when  in  possession  of  the  Escurial,  removed  many 
of  these  works.  The  most  valuable  treasures  of  the  Escurial 
constitute  the  collection  of  ancient  manuscripts  preserved  in 
the  library,  especially  those  of  the  Arabian  writers. 

Espiitclieon  [0.  Fr.  escusson,  from  deriv.  of  Lat.  scutum, 
shield] ;  in  heraldry,  a  surface,  usually  shield-shaped,  on 
which  heraldic  bearings  are  charged,  and  which  makes  up 
the  larger  part  of  the  achievement.  An  escutcheon  of  pre- 

tense is  the  shield  on  which  a  man  carries  the  arms  of  his 
wife,  if  she  is  an  heiress  and  has  children.  It  is  placed  in 
the  center  of  his  own  shield,  and  is  mostly  of  the  same  form. 
An  escutcheon  is  sometimes  used  as  a  bearing.     See  Hee- 
ALDRY. 

Escutcheon,  or  The  Milk  Mirror:  in  tht  Guenon  meth- 
od of  selecting  milch  cows,  the  shield-like  outline  upon  the 

back  of  the  cow's  udder  and  the  adjacent  parts,  formed  by 
the  upward  growth  of  the  hair.  Some  writers  call  the  whole 

outline  the  "  mirror,"  and  the  upper  part  only  the  "  escutch- 
eon." The  size  and  perfection  of  these  marks  afford  valu- 

able means  of  judging  the  milking  qualities  of  cows,  though 
much  experience  is  required  to  make  the  estimate. 

Esdrae'lon.  in  the  apocryphal  book  of  Judith,  Esdrelom 
[from  the  Gr.'Eo-Spa-^Awv. a  corruption  of  the  Hebrew  t/ezree/] : 
the  most  jiicturesque.  most  fertile,  and  historically  most  im- 

portant plain  in  Palestine,  "  lying  between  Tabor  and  Car- mel,  and  between  the  hills  of  Galilee  on  the  north  and  those 

of  Samaria  on  the  south."  In  Scripture  it  is  twice  (3  Chron. 
XXXV.  22  :  Zech.  xii.  11)  called  "  the  valley  (plain)  of  Megid- 
do."'  Jezreel  is  properly  the  southeastern  part  of  it,  although 
this  name  is  sometimes  given  to  the  whole.  It  is  triangular 
in  form,  the  length  of  its  southeastern  side  being  about  15 
miles,  its  southwestern  about  18  miles,  and  its  northern 
about  12  miles.  Its  surface,  whose  elevation  is  about  400 
feet  above  the  Mediterranean,  is  slightly  undulating.  It 
sends  off  toward  the  Jordan  three  great  arms  or  branches, 
which  are  separated  from  one  another  by  the  mountains  of 
Gilboa  and  Little  Hermon.  Only  one  of  these  arms,  how- 

ever (the  middle  one),  declines  eastward.  The  greater  part 
of  the  plain  is  drained  by  the  Kishon,  which  empties  into 
the  Jlediterranean  near  Acre.  This  great  plain  has  been  the 
scene  of  several  important  battles,  and  with  it  are  associated 
the  names  of  Barak.  Gideon,  Saul,  Josiah,  the  crusaders, 
and  Napoleon.  See  Edward  Robinson,  Physical  Geography 
of  the  Holy  Land  (1865). 

Es'dras,  Books  of:  certain  books  of  the  Old  Testament 
and  of  the  Apocrypha  ascribed  to  Ezra,  whose  name  is  Gree- 
cized  into  Esdras,  following  the  Septuagint.  The  canonical 
books  of  Ezra  and  Nehemiah  (as  they  are  called  in  the  Au- 

thorized English  Version)  are  denominated  in  the  Vulgate 
and  in  the  Thirty-nine  Articles  of  the  Anglican  Church  the 
first  and  second  books  of  Esdras.  while  the  apocryphal  books, 
now  generally  known  as  the  first  and  second  of  Esdras,  are 
there  called  the  third  and  fourth  of  Esdras.  The  Geneva 
Bible  (1560)  first  adopted  the  present  nomenclature,  calling 
tlie  two  apocryphal  books  first  and  second  Esdras. 

The  first  (apocryphal)  book  of  Esdras  was  written  in  very 
good  Greek,  but  whether  in  Palestine  or  in  Egypt,  and  at 
what  time,  can  not  be  determined.  It  has  some  historical 
value,  and  is  for  the  most  part  a  histoiy  of  the  restoration  of 
the  Jews  after  the  Babylonian  captivity.  It  is  not  received 
into  the  canon  of  either  Jews  or  Christians. 
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The  second  apocryphal  book  of  Ksdras  is  purely  pseiul- 
epigraphic,  beiiifj  a  record  of  pretendod  revelations  made  to 
Ezra  for  the  encoiiraffeiiient  of  tlie  sulforitif;  Jews.  Many 
interpolations  have  liccn  made  in  it  l)y  scime  overzealims 
Christian.  The  original  is  believed  to  have  been  written  by 
a  Jew  of  Egypt  in  the  Greek  tongue,  either  just  before  or 
soon  after  the  Christian  era.  The  original  Greek  is  lost,  but 
Latin,  Ethiopic,  and  Arabic  versions  exist.  It  is  canonical 
in  the  Abyssinian  Church.  English  versions  are  the  autho- 

rized, from  the  Latin,  Ockley's,  from  the  Arabic  (1711).  an<l 
Laurence's,  from  the  Ethiopic  ( INiO).  !See  these  books  in  Dr. 
Bissell's  volume  on  the  Apocrypha,  in  the  American  Lange 
series.  Revised  by  Willis  J.  Bkbcher. 

Esk :  a  small  river  of  Scotland,  in  the  county  of  Dum- 
fries; flows  soutliward  through  Eskdale  i\luir,  and  enters 

Solway  Firth.  Length,  about  40  miles.  Its  valley  is  noted 
for  picturesque  scenery.  Another  river  Esk  is  formed  by 
the  union  of  the  North  and  South  Esk,  which  meet  in  Dal- 

keith Park,  Edinburghshire.  It  enters  the  Firth  of  Forth  at 
Musselburgh. 

Eskilstuiia.  es-kil-stoo'na~a :  town  of  Sweden  ;  55  miles 
W.  of  Stockholm  (see  map  of  Norway  and  Sweden,  ref.  11-F). 
It  is  the  principal  place  in  the  kingdom  for  tlu'  manufacture 
of  the  better  sorts  of  iron.     Pop.  (1805)  12,064. 

Eskimaiiaii  (es-ki-mo'an)  Indians:  the  Eskimos;  a  lin- 
guistic stock  occupying  the  northern  coasts  of  America  from 

Labrador  to  Mt.  St.  Elias,  and  the  Asiatic  shores  opposite 
Bering  Strait.  In  their  own  tongue  they  are  called  Inuit,  a 

word  meaning  "men,"  while  the  word  Eskimo  is  said  to  lie 
an  Algonkin  terra  of  reproach,  meaning  "  eaters  of  raw 
meat."  In  color  they  are  lighter  than  their  Indian  neigh- 

bors, and  a  trifle  shorter  in  stature.  Their  skulls  are  hyp- 
sicephalic,  inclining  to  dolichocephalic,  the  hair  black  and 
scanty  on  the  body,  the  hands  and  feet  small,  and  the  faces 
flat  and  oval. 

The  activities  and  arts  of  the  Eskimo  have  been  evoked 
by  their  arctic  environment,  by  the  sources  of  material,  by 
the  climate  and  the  movement  of  game,  and  by  the  chang- 

ing of  seasons.  Their  winter  houses  are  subterranean,  built, 

in  the  west,  of  puncheons  and  whale's  bones  covered  with 
earth  ;  and  in  the  central  region,  of  snow  cut  into  blocks, 
and  made  in  shape  of  a  dome.  The  entrance  is  by  means  of 
a  long,  low  gallery,  with  a  succession  of  skin  doors  to  ex- 
elude  the  cold.  Lamps  of  stone,  filled  with  blubber  and 
having  wicks  of  moss,  afford  light  and  heat,  and  fire  for 
cooking.  In  the  regions  where  wood  may  be  obtained  a 
hearth  replaces  the  lara[).  Bancpiettes  around  the  apartment 
furnish  sitting  room  by  day  and  sleeping-places  by  night. 
The  number  to  be  accommodated  varies  with  the  locality, 
but  in  the  absence  of  the  strict  clan  system  of  social  organ- 

ization, the  number  of  persons  in  a  habitation  is  always 

smaller  than  that  which  occupied  the  "  long  house  "  of  the 
stocks  farther  south.  In  the  summer  the  underground 
abodes  are  deserted  for  tents  or  temporary  shelters  that  may 
be  easily  transported. 

The  clothing  of  the  Eskimo  is  made  of  the  skin  of  such 
animals  or  birds  as  are  abundant,  from  which  the  fur  or 
feathers  are  not  removeil.  Men  and  women  are  chul  alike, 
in  tro\isers  of  seal  or  deer  skin,  according  to  the  season,  and 
in  loose  fitting  shirt  or  parka  surmounted  by  a  hood,  very 
much  enlarged  for  women  with  infants.  Their  feet  are 
shod  in  sealskin  boots,  drawn  over  inner  boots  or  socks  of 
warmest  fur.  Their  dress  is  ornamented  with  particolored 
fur  in  great  taste.  Waterproof  garments  are  made  of  the 
intestines  of  seals  or  from  the  skins  of  fish.  Tattooing  is 
practiced,  and  the  wearing  of  labrets  is  common  in  the  west. 

The  men  are  employed  chiefly  in  obtaining  the  means  of 
subsistence,  while  the  women  are  occupied  in  preparing  it 
for  use.  Their  dainty  boats  or  kaiaks  for  a  single  hunter  are 
made  by  stretching  prepared  sealskins  over  a  frame.  The 
owner  sits  in  the  center,  and  draws  his  seal-gut  parka  to 
the  gunwale,  where  he  lashes  it  in  order  to  exclude  the  water. 
Around  him  on  neatly  constructed  frames,  or  held  in  place 
by  spider-lines,  are  his  great  harpoon  with  its  line  and  float; 
his  small  harpoon  and  throwing  stick ;  his  paddle  and  dis- 

patching sjjear  ready  at  a  moment's  notice.  In  this  frail 
bark  he  ventures  on  the  open  waters  to  hunt  the  aquatic 
marnmals.  A  larger  open  boat,  or  umiak,  is  also  used  in 
moving  from  pla(«  to  place  during  the  summer  hunt.  Upon 
the  land  or  over  the  ice-floe  the  means  of  transportation 
is  the  sledge  di-awn  by  dogs.  By  this  conveyance  he  takes 
long  journeys,  transports  his  effects  from  place  to  place,  and 
brings  to  his  family  huge  loads  of  food  and  furs. 

The  Eskimo  bows  are  made  of  bits  of  horn  or  antler  lashed 
together,  or  of  brittle  wood  strengthened  with  sinew  cord 
laid  on  in  the  most  ingenious  manner  to  convert  a  bn^aking 
into  a  columnar  strain. 

Fishing  is  done  with  lines  and  nets,  or  with  fish-spears. 
Frequently  the  nets  are  set  under  the  ice.  The  fishing 
hooks  are  marvels  of  workraanshi]i,  with  their  compound 
liarbs,  ivory  spreaders,  and  particolored  sinkere  of  stone 
and  ivory.  The  fish-spears  have  pnnigs  in  form  of  a  double 
clasp,  which  are  driven  upon  both  sides  of  the  game  to  se- cure it. 

In  manufactures  the  Eskimos  are  ingenious.  During  the 
long  winter  days,  when  they  must  stay  indoors,  men  carve 
from  ivory,  antler,  horn  and  wood  objects  of  use  as  well  as 
ornament.  Buttons  and  toggles  for  clothing  and  harness, 
hariKion  heads,  liarbs  for  darts,  arrows,  and  fish-spears,  and 
conveniences  for  the  manipulation  of  ice  and  snow  and  water 
for  household  use,  are  marvels  of  sagacity.  Women  spend 
their  time  in  making  garments  an<i  tents.  Both  men  and 
women  cover  everything  wliich  they  manufacture-  witli  etch- 

ings and  carvings  or  embroidery.  Among  them  liarbaric 
art  may  be  seen  in  full  bloom.  For  these  reasons  the  manu- 

factures of  this  people  have  furnished  the  best  explanations 
for  thousands  of  objects  of  use  and  adornment  found  in  re- 
mauis  of  ancient  peoples  in  Europe.  Between  the  tribes  of 
each  typical  area  constant  intercourse  and  traffic  are  main- 

tained, and  long  Journeys  are  taken  to  secure  wood  or  soap- 
stone,  or  harder  materials  for  their  implements. 

The  amusements  of  the  Eskimo  are  athletic  sports  and 
dramatic  entertainments,  in  some  of  which  they  excel.  Chil- 

dren at  their  sports  mimic  the  occupations  of  their  elders. 
Trials  of  skill  and  gambling  are  universal,  and  an  intricate 
game  of  dominoes  has  been  developed  by  them. 

The  language  of  the  Eskimo  is  of  the  polysynthetic  type 
common  to  all  otlier  American  stocks. 

The  social  structm-e  of  the  Eskimo  is  not  suificiently 
made  out ;  but  the  clan  system,  such  as  that  of  the  Athapas- 

cans or  Iroquois,  seems  not  to  exist  among  them.  Each  fjord 
or  hunting-center  is  the  seat  of  the  village,  and  frequently  a 
number  of  these  villages  are  sufficiently  near  to  give  rise  to 
a  trilie.  In  each  communal  house  there  is  a  group  of  fami- 

lies, and  often  one  of  the  older  men  is  obeyed  as  a  leader. 
In  the  winter  the  community  becomes  more  compact,  but 
in  summer  it  spreads  out  in  groups  over  the  area  visited  by 
game  and  flocks  of  migratory  birds. 

The  religion  of  the  Eskimo  is  animistic.  AU  things  are 
ensouled,  and  spirits  innumerable  are  everywhere.  The 
medium  of  communication  between  the  laity  and  the  spirit 
world  is  the  angakok,  corresponding  to  the  shaman  of 
Northern  Asia  and  the  medicine  man  of  (he  Indian.  He  can 

see  into  the  land  of  spirits,  can  summon  the  powers  to  con- 
sult with  him,  and  even  compel  them  to  heal  disease  and 

perform  other  ser\'ices  at  his  bidding.  With  myths  innu- 
merable, the  Eskimo  explains  the  phenomena  of  the  universe. 

His  worship  is  dramatic,  and  takes'  place  in  a  large  snow 
hut  or  underground  casino,  erected  for  the  purpose. 

AcTHORiTiES. — J.  Ross,  j.  Voyage  of  Discovery  (London, 
1819)  and  Narrative  of  a  Second  Voyage  in  Search  of  a 
Northwest  Passage  (London,  1895) ;  Parry,  Journal  of  a 
Second  Voyage  for  the  JJiscorery  of  a  Northwest  Passage 
(London,  1824);  Hall,  Life  with  the  Esquimaux  (2  vols., 
London,  1864);  Dall,  Alaska  and  its  Resources  (Boston, 
1870);  H.  J.  Rink,  Tales  and  Traditions  of  the  Eskimo 
(London,  1875)  and  Danish  Greenland,  its  People  and  its 
Products  (London,  1877) ;  F.  Boas,  The  Central  Eskimo  (in 
Sixth  Annual  Report  of  the  Bureau  of  Ethnologv.  pp.  399- 
660,  Washington,  1888);  Uurdovh.  Etliuotogical  Pesults  of 
the  Point  Barrow  Expedition  (in  Ninth  Annual  Report  ot 
the  Bureau  of  Ethnology,  pp.  19^41,  Washington,  1892). 

6.  T.  Mason. 
Eskimos :  See  Eskimauan  Indians. 

Eski  Sa^ra,  es'ke'e-saa'graa ;  a  town  of  Em-opean  Turkey; 
province  of  Adrianople ;  on  the  south  slope  of  the  Balkan 
Mountains  ;  70  miles  N.  W.  of  Adrianople  (see  map  of  Tur- 
kev,  ref.  8-D).  It  has  manufactures  of  carpets,  coarse  linen, 
and  leather.  Here  are  several  mineral  springs.  Great  bar- 

barities were  perpetrated  on  the  Christian  inhabitants  hers 
in  1877.     Pop.  estimated  at  20,000. 

Eslaha,  Sebastian,  de :  Spanish  general :  b.  at  Eguillor, 
Feb.,  1698.  He  early  entered  the  army,  distinguished  him- 

self in  the  service  of  Philip  V.,  and  attained  the  rank  of 
lieutenant-general  in  1738.  From  1740  to  1744  he  was  Vice- 

roy of  New  Granada,  and  his  term  was  memorable  for  his 
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brilliiint  dcfenso  of  f'artaj^eim  against  the  Knglish,  Mar.- 
Miiy,  1741;  tlie  fortifications  which  lie  fonstnii-ted  in  expco 

tatio'ii  of  the  Kiifjlish  attack  were  of  great  strength,  and  loiig made  Cartagena  invulnerable.  After  his  return  to  S|)ain 
Eslaba  was  made  captain-general,  and  for  some  years  was 

Minister  of  War.     D.  in  Madrid,  .Ian.,  17.")!». IIerhkrt  H.  Smith. 
Eslcn :  See  Esselenian  Indians. 

Esmann,  OusTAV  Fredrik  :  Danish  journalist  and  dra- 
matic writer;  b.  in  Copenhagen,  Aug.  17,  IHfiO.  In  1H8.5  he 

|iul)lished  two  .short  stories  (Oammel  Gju'ld),  tiut  since  that 
time  he  has  written  chiefly  plays.  Of  his  <iramas  may  be 

mentioned  /  l*rovi.nmn  \  Pur  ]'i njU iipet  \  Jinkema-nd;  Den Kare  Familie ;  ihujdalme. 

Ksiniirch,  Frieuricii  :  surgeon;  b.  at  Tonnig,  Schleswig- 
Ilolstein,  Jan. '.),  lS2:i:  stuclie<i  at  Kiel  and  Gottingen,  and 
afterward  served  in  \\n-  liospital  at  Kiel,  lie  was  actiye  in 
the  Sclilcswig-IIolstein  war  1848-.50.  and  in  the  latter  year 

was  made  physician  superior;  in  1857  director  of  the  sur- 
gical clinic  at  Kiel,  and  in  1800  professor  and  director  of 

tlie  Kiel  hospital.  In  the  war  of  1864  he  distinguished 
himself  by  his  excellent  work  in  the  hosjjitals,  and  wlien 
war  broke  out  between  Frances  and  Gei-many  he  was  nom- 

inated physician-general  and  consulting  surgeon  to  the 
army.  After  the  war  he  riisinneii  his  work  at  Ki<d.  lie 
has  inarried  twice,  his  second  wife  being  the  Princess  Hen- 

rietta of  Schleswig-IIolsteiu.  Esmarch's  work  both  as  a 
practitioner  and  as  a  medical  authority  has  been  remark- 

able. He  discovered  and  a|)plicd  with  sm^eess  the  method 
of  performing  operations  ujion  injured  limbs  witliout  loss 
of  blood.  Among  his  many  important  contritnitions  to 
medical  literature  may  l>e  mentioned  Uebcr  lirfsikfioin-ii  iiarh 
Scliiis!iic(i)td<'ii  (18r)l):  ri/ii'i-  rliritiiixr/ii-  (lelriikenhihid mig 

(18G7) ;  Ue.ber  dm  A'ampfdcr  Iluinanilal  gi-gi-n  die  Sriirccki'ii 
des  Krifgs  (186S1);  Der  erale  Verhand  mif  dem  Schlacktfeld 
(1870):  Yerhand  I'hitz  und  Feldlazarett  (1871);  Handbuch 
di'r  Kriegschirurgisohen  Technik  (188.5-86). 

Esnieraldas,  es-mo-raal'ilaas :  the  northwesternmost  prov- 
ince of  Ecuador;  Ijounded  N.  E.  by  Colombia,  S.  E.  by  Car- 

chi,  Imbabura,  and  Pichincha,  S.  W.  by  Manabi,  and  W.  by 
the  Pacific.  Area,  5,364  sq.  miles.  The  surface  is  hilly 
rather  tlian  mountainous,  the  highest  peaks  attaining  hardly 
3,500  feet ;  the  rivers  Esmeraldiis  and  Cayapas,  with  their 
tiranches.  form  extensive  valleys  in  wliieh  the  land  is  open 
and  adapted  for  grazing;  the  hills  are  covered  with  luxuri- 

ant forest.  The  climate  is  warm,  but  exceptionally  healthy 
for  the  coast  region.  With  great  natural  advantages,  the 
province  is  in  a  very  liackward  condition.  Cattle-raising, 
farming  on  a  small  scale,  and  a  little  gold-washing  are  the 
only  industries.  Pop.  (18!t2)  about  1.5,000. — Esmeraldas, 
tlie  capital,  at  the  mouth  of  the  Esmeraldas  river,  has  about 
3,000  inhabitants.  See  Wolf,  Memoria  sobre  la  gengrafia  y 
geologia  de  la  provincia  de  Exinentldns  (Guayaquil.  1879). 

Herbert  H.  Smith. 

Es'iiell.  or  Isiie  (anc.  Latopnlis) :  a  town  of  Upper  Egypt ; 
on  the  left  bank  of  the  Nile ;  about  30  miles  above  Thebes. 
It  has  manufactures  of  blue  cotton  and  pottery ;  also  an  ac- 

tive trade  with  Sennaar  and  Abyssinia.  Here  are  the  ruins 
of  the  populous  ancient  city  of  Latopolis.  so  called  from  the 
worship  of  tlie  lalus  fisli.  Among  tliem  is  a  well-preserved 
portico  of  a  grand  temple,  with  twenty-four  beautiful  col- 

umns standing,  and  a  ztidiac  on  the  ceiling  like  that  at  Den- 
derah.  All  the  rest  of  the  temple  is  literally  buried,  the 

houses  of  the  modern  town  standing  even  upon"  its  roof.  In visiting  the  portico,  one  goes  down  as  into  a  deep  vault.  It 
was  cleared  of  rubbish  by  order  of  Mohammed  All  in  1843. 
An  older  temple  appears  to  have  been  built  at  Esneh  by 
Thothmes  III.  of  the  eighteenth  dynasty,  but  tlie  present 
edifice  dates  from  the  time  of  the  t'a'sars.  On  the  river- 
liank  are  the  remains  of  a  Roman  (juav.  Pop.  about  13,- 
000. 

Esoc'idse  [deriv.  of  Ksox.  the  ty|iical  genus ;  from  Lat. 
e.sox  {isox),  name  of  a  fish  found  in  tlic  Rhine,  prcjbably  the 
pike]:  a  family  of  fishes  of  the  order  ff«/*/(j/«/,  containing 
tlie  true  pike-s.  The  body  is  elongjitcd.  with  the  back  and 
abdomen  nearly  straight  and  parallel ;  the  scales  are  cycloid 
and  of  small  size,  and  cover  the  whole  of  the  body  and  more 
or  le.ss  of  the  head;  the  head  is  oblong,  and  produced  into 
a  broad, depressed,  and  flattened  snout;  the  mouth  is  large, 
and  lias  a  deep  lateral  cleft:  the  teetli  are  developed  on 
the  jaws,  vomer,  palatine,  and  hyoid  bones;  on  the  jaws 
they  arc  enlarged  and  sharp ;  the  dorsal  and  anal  fins  are 

,^1^ 

Esox  luciua. 

situated  far  behind,  opposite  each  other,  and  higher  than 
long;  the  skeleton  has  numerous  vertebra^  and  the  abdomi- 

nal ones  are  much  more  numenjiis  than  the  caudal  (e.  g.  D. 
41-43  -t- C.  20-31).     The  fam- 

ily is  entirely  conliiKMl  to  tliC  ;  -^iS^_ northern   hemisphere.      It  is 
chiefly  represented  in  Amer-      -»*.-- 
ica,  where  about  five  species 
are   known,  while  in   Europe 

only    a   single   species  —  and that  also  common  to  the  two 

continents — is  I'ouikI.   All  the 
members   of  the   family  are 
very  voriwious,   and   by   the 
nature  of  their  dentition  well 

adapted  for    making    havoc 
among  their   cohabitants  of 
the  water.     The  most  notable  species  of  the  U.  S.  are  tlie 
JfJ.iijx  masqvintmgg.  or  true  mascalonge,  which  is  pre-emi- 
lu-nt  auKJiig  the  species  of  the  family  for  the  delicacy  of  its 
llesli :  the  E.  liirinn,  which  is  the  same  as  the  common  pike 
of  Eurojie  ;  and  the  E.  reticulalus,  or  oriMunry  pickerel,  ot 
the  3Iiddle  and  Eastern  States.     In  Great  Hritain  the  name 
pike  is  bestowed  on  the  Esox  liichis  as  a  specific  term,  as 
well  as  a  designation   implying  maturity,  while  the  name 
pickerel  is  restricted  to  the  young.     In  the  U.  S.,  however, 
both   these    appellations   are  very  diversely  applied.     See 
Pike  and  Pickerel.               Revised  by  David  S.  Jordan. 

Esop :  See  ̂ sop. 
Esoteric,  es-o-terik  [from  Gr.  ((riimpiKis,  inner,  deriv.  of 

ttaw.  «<rw.  within]:  designating  or  pertaining  to  those  doc- 
trines which  are  designed  for  the  initiated  only.  The  an- 

cient ]ihilosophers  are  supposed  to  have  had  a  set  of  myste- 
rious doctrines,  which  they  imparted  to  their  more  enlight- 
ened and  intimate  disciples,  and  other  doctrines,  more 

]iopular.  for  the  benefit  of  the  multitude;  the  latter  are 
designated  as  exoteric. 

E'sox :  a  genus  of  fishes  which  includes  the  pikes,  and 
the  type  of  the  family  of  the  ExocidiE  (q.  v.). 

Espafiola :  See  Santo  Dojiingo. 

Espartero.  es-pa"ar-taro.  Baldamero:  Duke  of  Vittoria  ; b.  at  Granatula.  La  Mancha,  S]iain,  Feb.  27,  1792.  He  was 
tlie  youngest  son  of  a  common  cartwright.  and  on  account 
of  feelile  health  was  destined  for  the  Church  ;  but  in  1808 
he  enlisted  in  the  army,  became  an  oflicer,  fought  with 
great  distinction  in  South  America  1815-25,  and  put  down 
the  Carlist  insurrection  (1833-40)  by  a  series  of  brilliant  ex- 

ploits, tor  which  he  was  made  a  general,  grandee  of  Spain, 
and  duke.  In  1841  he  took  the  place  of  the  Dowager-Queen 
Christina  as  regent  during  the  minority  of  Queen  Isabella, 
but  in  1843  a  revolution  declared  Isabella  of  age,  and  Es- 

partero was  banished.  He  took  up  his  residence  in  England 
until  1847,  when  the  law  of  exile  was  canceled  and  he  re- 

turned. From  1854  to  1856  he  was  Prime  Jlinister,  and 
after  the  revolution  of  1868  he  was  twice  mentioned  as  a 
candidate  for  the  vacant  throne.  D.  at  Logrono,  Jan.  9, 
1879. 

Espar'to  [Span,  esparto  :  Fr.  epart  <  Lat.  sparhim  =  Gr. 
a-iripTos.  broom]  :  a  species  of  grass  (Stipa  te?tacissima)  grow- 

ing in  Spain,  Barbary,  etc.  It  has  a  very  strong  fiber,  which 
is  used  by  the  Spaniards  for  making  cordage,  mats,  nets, 
etc.  Large  amounts  are  used  in  Great  Britain  in  the  manu- 

facture of  paper.  Its  culture  in  the  U.  S.  has  been  recom- 
mended. Esjiarto,  the  lialfa  of  Algiei-s,  was  first  used  for 

paper  by  an  Englishman  named  Rontledge,  whose  patent 
was  issued  in  1856.  The  pajier  produced  is  generally  of 

good  quality.     See  Fiber. 

Esjiliiasse,  de-lespi-naas',  Claire  Fran(;oise,  or  Julie 
Jeanne  Eleoxore,  de  1' :  conversationalist  and  letter- 
writer  ;  b.  at  Lyons,  France,  in  Nov.,  1733  ;  distinguished  for 
her  wit  and  sensibility.  In  1753  she  went  to  live  in  Paris 
as  companion  to  INIadame  du  Deffand,  in  whose  house  she 
remained  nearly  ten  years.  She  gained  the  affection  of 
d'Alembert,  anil  Viecame  about  1763  mistress  of  a  salo7i 
which  was  frequented  by  a  brilliant  literary  coterie.  D.  in 
Paris,  May  33,  1776.  Her  published  letters  (1809,  1887)  are 
much  admired. 

Espiiiel',  Vincente  :  poet  and  novelist ;  b.  at  Ronda,  An- 
dalusia, Spain,  between  1544-51.  Little  is  known  of  his 

life.  He  left  his  home  very  early,  living  for  some  years  in 

Italy,  and  serving  later  as  a  Spanish  soldier  in  the  Nether- 
lands.    In  1591,  when,  having  returned  to  his  native  place, 
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he  was  the  incumbent  of  a  benefice,  he  [uililished  a  vohimo 
of  lyric  poems  {Diversas  Rimas,  Madriil,  151II)  in  Castilian 
and  Italian  meters.  Ilis  prineipal  work,  however,  is  the  ro- 

mance entitled  liclacu'iit  de  In  Viihi  //  Aivntiiras  del  Escu- 
dero  Marcos  de  Olireyon  (1018).  tlie  Ijest  representative  of 
that  type  of  works  of  fiction  in  the  seventeenth  century 
which  arose  from  the  combination  of  the  picai'esque  ro- 

mance with  the  Italian  novel.  It  is  well  known  that  Le 
Sage  borrowed  from  Es|)iners  work  a  numljer  of  incidents 
of  his  novel  Gil  Bias.     U.  in  Jladrid,  Feb.  4,  1624. 

Henry  K.  Lanu. 

EspiuhiMJO,  es-peen-yaa's6,  Skrra  do  :  a  chain  of  moun- 
tains in  Eastern  Brazil,  jiroperly  a  liranoh  of  tlie  Seri-a  da 

Mantiuueira,  and  forming  part  of  tlio  great  coast-range  sys- 
tem. It  lies  E.  of  and  paralhd  to  the  river  Sao  Francisco, 

extending  from  hit.  20  S.  to  aljout  hit.  10°  S.,  the  trend  be- 
ing a  little  E.  of  N.  The  highest  pcak.s  are  (.'araf;o,  near 

Ouro  Preto  {5,750  feet),  Itaeolumi,  Piedade,  and  Itambe, 
from  4,800  to  5,200  feet.  H.  H.  S. 

Espiiiosa,  Gasi'Ar.  de  :  Spanisli  lawyer  and  soldier  ;  b.  at 
Medina  del  Campo  about  1475.  In  1514  he  went  to  America 
with  Pedrarias  as  alguazil  mayor  or  chief  justice  of  the 
Darien  colony.  The  charges  against  Balboa  were  tried  be- 

fore him,  and  later  he  presided  over  the  court  at  Acla,  where 
Balboa  was  condemned  to  death.  He  refused  to  pass  sen- 

tence until  ordered  to  do  so  by  Pedrarias.  Espinosa  led 

many  expeditions  in  search  of  gold  and  Indian  slaves,  nota- 
bly one  in  the  Noinbre  de  Dios  region  (1516),  when  he  re- 

covered a  large  amount  of  treasure  taken  from  Gonzalo  de 
Badajos  by  the  Indians.  Espinosa  treated  the  Indians  with 
great  cruelty.  In  1518,  acting  for  Pedrarias,  he  founded 
Panama.  Returning  to  Spain  some  years  later,  he  was  ap- 

pointed to  take  the  residencia  of  the  auditors  of  Santo  Do- 
mingo, where  it  appears  he  afterward  lived,  though  lie  fre- 
quently visited  Panama.  He  was  the  real  financial  partner 

in  Pizarro's  second  expedition  to  Peru  (1526),  though  the 
priest  Luque  appeared  for  hiin.  When  Pizarro  called  for 
aid  against  the  uprising  of  tlie  Indians  under  JIanco,  Espi- 

nosa hurried  to  Lima  with  250  soldiers.  When  he  arrived 
Pizarro  and  Almagro  were  preparing  for  war  on  each  other. 
Hoping  to  reconcile  them,  Espinosa  went  to  Cuzco  to  see 
Almagro,  but  died  a  few  days  after  his  arrival  (Aug.  or 
Sept.,  1537).  Herbert  H.  Smith. 

Espirlto-Santi) :  a  state  of  Southeastern  Brazil ;  bounded 
N.  by  Bahia,  E.  by  the  Atlantic,  S.  by  Rio  de  Janeiro,  and 
W.  by  Minas  Geraes.  Area,  17,810  sq.  miles.  Except  Ser- 
gipe,  it  is  the  smallest  of  the  Brazilian  states.  It  lies  almost 
entirely  in  the  region  of  the  Brazilian  coast  range,  but  the 
mountains  are  not  so  high  as  those  of  the  neighboring  prov- 

ince of  Rio  de  Janeiro.  They  take  various  local  names,  as 
the  Serra  dos  Puris  in  the  S.,  and  in  the  nortiiern  part  the 
Serra  dos  Aymores,  which  appears  to  be  the  culminating 
group.  The  rivers  Doce,  Mucury,  Guarapary,  and  others 
are  bordered  by  lower  and  often  very  fertile  land,  and  along 
the  coast  there  are  regions  of  swamps  and  small  lakes.  The 
greater  portion  of  the  surface  is  still  covered  with  heavy 
forest,  and  the  cutting  and  export  of  rosewood  and  other 
cabinet  woods  form  one  of  the  principal  industries.  The 
most  important  agricultural  products  are  collee  and  sugar. 
Espirito-Santo  was  one  of  tlie  original  Portuguese  eajitain- 
cies  ceded  to  Fernandes  Coutinho,  and  settled  by  him  in 
1535.  It  progressed  slowly  owing  to  the  poverty  or  lack  of 
enterprise  of  the  early  governors,  and  it  is  still  one  of  the 
most  backward  regions  in  Brazil.  Estimated  pop.  (189o) 
133,093.  The  capital  and  iirineipal  port  is  Victoria;  Sao 
Matheus,  Guarapary.  and  Itapennrim  are  small  towns.  See 

Hartt,  Geoloi/ii  mid  I'lii/sieal  Geoyraphy  of  Brazil  (1870), 
chap.  ii. ;  Bazilio  Carvalho  Daemon,  Provincia  do  Espirito- 
Santo  (1879).  Herbert  H.  S.mith. 

Esprits  Forts  [Pr.,  bold  sjiirits] :  a  school  of  advanced 
thinkers  in  Prance,  nuinbi'ring  among  them  Voltaire, 

Diderot,  d'Alembert,  and  Helvetius.  They  opposed  the 
doctrines  and  practices  of  the  Church,  and  wished  to  sub- 

stitute the  worship  of  reason.     See  Free-thinkers. 

Espronceda,  es-pron-tha'da"a,  Jose,  de :  poet ;  b.  in  Estre- 
madura,  Spain,  in  1810;  perhaps  the  best  representative  of 
Byronic  romanticism  in  that  country.  His  restless  life  be- 

gan with  imprisonment  at  the  age  of  fourteen  for  belonging 
to  a  revolutionary  society,  Los  Numantinos.  After  his  re- 

lease from  the  convent  where  he  was  confined  he  found  it 
wise  to  leave  Spain,  and  so  wandered  to  Lisbon,  London,  and 
Paris.     In  Paris  he  fought  at  the  barricades  in  1830.     He 

enrolled  himself  among  the  vohiiiteers  to  liver.  Poland  from 
Russia.  Returning  to  Spain,  he  lived  in  the  midst  fjf  ri> 
publican  and  revolutionary  plots  until  his  premature  death. 
May  23,  1842.  lie  left  behind  him  [lortions  of  two  narra- 

tive poems,  Pe/«i/o  and  Kldiiitilii  ninndo;  a  novel, /SV(»,rAo 
Soldaila;  and  a  limited  nuudn^r  of  lyric  poems  of  great 
power  and  beauty.  See  his  Oliras  poeticas  (Paris,  1870) ; 
Pdyinas  olridudas  (JIadrid,  1882).  A.  R.  Marsh. 

Es'py,  James  Pollard  :  meteorologist,  sometimes  styled 
the  "storm-king";  b.  in  Washington  co..  Pa.,  May  9,  1785; 
graduated  at  Transylvania  University  in  1808,  subsequently 
studied  law  and  practi<'ed  for  four  years  in  Xenia,  O.  In 
1817  he  removed  to  Pliiladelphia  to  take  charge  of  the 
classical  department  of  the  Franklin  Institute.  He  was  the 
author  of  a  theory  of  storms  which  excited  some  contro- 

versy, and  which  lie  published  in  1841,  in  systematic  form, 
under  the  title  T/ie  Philosophy  of  Storms  (Boston  and  Ijon- 
don,  1841).  According  to  this  theory,  every  great  atmos- 

pheric disturbance  commences  with  the  uprising  of  a  body 
of  air  which  has  been  rarefied  by  heat.  The  heavier  air, 
flowing  in  beneath,  creates  currents  converging  from  all 
directions  to  the  central  point.  Tlie  rising  mass  dilates  as 
it  rises,  in  consequence  of  diminished  pressure,  and  its  tem- 

perature falls,  in  consequence  of  this  dilatation,  down  to  the 
dew-point  and  below,  precipitating  its  contained  vapor  in 
the  form  of  cloud.  The  latent  heat  of  elasticity  thus  liber- 

ated dilates  the  air  still  more,  and  disturbs  the  equilibrium 
anew,  so  that  the  rising  continues  to  go  on.  till  the  moisture 
in  the  air  forming  the  upward  current  is  practically  ex- 

hausted. As  the  heavier  air  fiowing  in  beneath  finds  a  di- 
minished pressure  above  it,  this  air  also  rises,  causing  still 

greater  draughts  upon  the  surrounding  air,  and  establishing 
permanent  converging  currents,  wdiich  meet  in  the  center 
and  rush  iqiward,  with  constantly  increasing  violence.  The 
vast  amount  of  aqueous  vapor  precipitated  during  this 

atmospheric  ctimmotion  gives  rise  to  her.vy  rains.  Espy's theory  found  many  adherents.  The  physical  iirincijiles  on 
whicli  it  rests  are  sound,  and  it  is  so  far  supported  by  ob- 

servation. It  received  also  the  approval  of  the  French 
Academy  of  Sciences  in  a  formal  report.  But  his  views  as 
to  the  mechanics  of  storms  are  untenable,  and  are  contrary  to 
observed  facts.  Converging  currents  invariably  produce 
rotation,  and  hence,  though  storms  doubtless  often  originate 
in  the  causes  assigned  by  him,  their  characteristic  action  is 
rotatory  or  spiral.  The  rotatory  theory  is  now  generally 
accepted,  and  has  given  to  meteorology  the  familiar  term 

cyclone. Espy  entertained  a  sanguine  tielief  that  rains  could  be 
brought  on  at  any  time  by  means  of  great  fires,  kept  up 
long  enough  and  over  a  sufficiently  large  surface  to  initiate 
a  powerful  upward  movement,  relying  on  natural  causes  to 
maintain  the  current  wlien  once  started.  He  even  sujiposed 
that  it  might  be  possible  in  this  way  to  maintain  the  naviga- 

tion of  the  up]ier  Ohio  river  through  the  dry  season.  He 
therefore  petitioned  Congress  and  the  Legislature  of  Penn- 

sylvania to  make  a  sufficient  appropriation  to  enable  him  to 
try  the  experiment,  but  without  success.  He  received,  how- 

ever, an  appointment  as  meteorological  observer  under  the 
Goverimieiit ;  and  while  holding  this  position  he  made  ar- 

rangements, in  accordance  with  a  Judicious  suggestion  of 
the  Hon.  A.  H.  Stephens  of  Georgia,  with  the  press  and 
with  the  various  lines  of  telegraph  converging  to  the  cajjital, 

to  publish  daily  bulletins  of  the  state  of  the  weather  in  dif- 
ferent and  distant  localities.  These  were  doubtless  the  first 

weather-telegrams  ever  regularly  made  public.  The  system, 
discontinued  during  the  civil  war,  was  subsequently  revived 
and  largely  extended.     D.  in  Cincinnati,  Jan.  24,  1860. 

Es((niinaiilt,  or  Es(|uiu>alt:  a  harbor  and  British  naval 
station  on  the  southeast  end  of  Vancouver  Island  ;  Smiles 
W.  of  Victoria,  capital  of  British  Columbia  (see  map  of 
Canada,  ref.  8-D).  It  is  strongly  fortifieil,  is  a  na\al  arsenal, 
and  is  connected  bv  rail  with  the  coal  mines  of  Nanaimo. 
It  is  a  safe  and  excellent  anchorage  for  ships  of  any  size,  has 

a  fine  graving  dock,  and  is  the  rendezvous  of  British  war- 
ships on  the  Pacific  coast  of  North  America.        M.  W.  H. 

EsqiiininHX :  the  Eskimauan  Indians  (</.  v.). 

Esquirol.  es'kxe'rol',  Jean  Etienne  Domdjique,  M.  D.  : 
phvsician  and  iihilanthrojiist :  b.  at  Toulouse,  Prance.  Jan. 
4.  1773.  lie  foundeil  at  Paris  in  1799  an  asylum  for  the  in- 

sane, which  was  a  model  institution,  and  he  initiated  a  re- 
form in  the  treatment  of  the  insane.  In  1817  he  began  a 

course  of  clinical  lectures  for  mental  maladies,  on  which  he 
wrote  a   valuable   work.  Des  Maladies  Mentales  (2  vols.. 
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183H)  He  bcpiime  in  IK-'O  chiol'  pliysioian  of  t!ie  usvliim  at Chareiit.m.     ]).  Dec.  13.  1H4(). 

Es<(uiros.  i-s'kce'TOs,  Henri  Alpiioxse:  ji  poet  and  novel- 
ist; li.  in  I'aris,  Kninec.  in  1H14.  On  account  of  liis  work, 

L'Ei'anijili'  ilii  Peiip/f  (Thf  (iospcl  .pf  the  I'dijili'),  lie  was  in 
1840  sent('n<'Oil  to  ciijlil  nionllis'  i iti prise lUincnl,  (liirinf;  wliich 
time  he  bcctanie  an  inlinialc  fi-ienil  of  Lanicnnais.  After 
the  revoUition  of  1H4H  he  was  ek'cted  a  ineniber  of  the  Legis- 

lative Assembly,  in  which  he  belonged  to  llie  Kxtreme  Left. 

In  consecjuence  of  {\w  coup  d'ftnt  td  IS')!,  lie  had  to  leave 
France,  and  lived  in  England  until  ISB'I,  when  the  amnesty 
proclaimed  by  Napoleon  allowcil  hiui  to  return.-  Soon  after 
he  was  elected  a  lueudier  of  the  lej,'islalive  body.  After 
the  overthrow  of  the  empire,  in  Sept.,  1870,  the  provisional 

ftovernmenl  sent  liiui  as  ailmiiiistrator-general  of  the  de- 
partment of  Hhone  to  I\larseilles,  where  lie  succeeded  in 

suppressing  anarchical  tendencies.  He  favored  the  separa- 
tion of  the  south  of  l<'rance  from  tlu^  north,  and  for  a  while 

refused  to  recognize  the  <leeree  of  (Jambetta  which  sus- 
pended him,  but  finally  resigned  in  Nov.,  1870,  in  order  to 

avoid  a  civil  war.  In  Feb.,  1871,  he  was  elected  a  member 
of  tlieX.-itional  Assemlilv.aud  fcjok  his  seat  with  the  K.\lreme 
Left.  He  published,  iicsides  other  works,  Le,  3Iagicim 

(1837);  Charlotte  Conlay.  a  novel  (1840);  L'Emnyile  du 
Peuplf  (1840):  U ilisloire  des  Montagnards  (1847);  La 

Morale  Unirerxi'lle  {\H')i>);  V AngMerre,  et  la  vie  anglaise 
(.5  vols.,  185!)-70):  and  in  the  English  language,  Religioux 

Life,  in  Em/lititd  (London,  1867).  "D.  at  Versailles,  May  10, 1876. 

Es((uivel,  es-ki.r-vel',  .Titan,  de ;  Spanish  soldier,  conqueror of  .Jamaica;  b.  about  1470.  He  went  to  Hispaniola  with 
Ovando  in  loOi,  aud  cr)mmaiiiled  the  Spanish  troops  in  the 
province  of  lliguay  during  the  struggle  with  Cotabanama, 
1504-0,5.  In  loOl)  Diego  t'olumbus  sent  him  to  conquer  and 
colonize  Jamaica ;  he  easily  reduced  the  Indians  to  submis- 

sion, founded  a  colony,  and  governed  it  with  wisdom  and 
success.     D.  in  Jamaica  about  1519.  H.  H.  S. 

Ess,  Leander  (his  convent  name,  properly  Johann  Hein- 
rich),  van:  Roman  Catholic  theologian;  distinguished  at 
once  for  his  learning  and  his  liberality  of  opinion,  especially 

with  i-espect  to  the  circulation  of  the  Scriptures;  b.  at  War- 
burg, in  Westphalia,  Germany,  Feb.  15,  1773.  In  1790  he 

entered  the  Bene<lictine  monastery  of  Marienmiinster  in 
Paderborn.  in  1796  Ijecame  priest,  and  his  monastery  being 
secularized  in  1803,  pastor  at  Schwalenberg,  and  from  1813 
till  1833  W.1S  Professor  Extraordinary  of  Theology  at  Mar- 

burg. He  aided  his  cousin,  Karl  van  Ess  (1770-1834),  in 
publishing  a  CTerman  translation  of  the  New  Testament 
(1807),  and  in  1840,  without  assistance  from  his  cousin,  who 
had  meanwhile  given  up  his  liberal  opinions,  published  also 
a  translation  of  the  Olil  Testament.  His  edition  of  the  Vul- 

gate appeared  in  1833,  and  his  edition  of  the  Septuagint  in 
1834.  He  lived  in  literary  seclusion  for  several  years,  and 
died  at  Affolderbaeh,  Oct.  13.  1847.  His  library,  rich  in 
Bibles,  patristic,  mediieval,  and  Reformation  literature,  anil 
comprising  over  13,000  volumes,  now  belongs  to  the  Union 
Theological  Seminary  in  Xew  York  city. 

Es'segg:,  or  Es'spk  (anc.  3Lir'sia  or  3Lir'sa)  :  a  strongly 
fortified  town  of  the  Austro-Hungarian  monarchy;  capital 
of  Slavonia;  on  the  river  Drave,  13  miles  from  its  entrance 
into  the  Danube,  and  l.jO  miles  S.  by  W.  from  Budapest  (see 
map  of  Austria-Hungary,  ref.  8-6).  It  has  a  prosperous 
trade,  facilitated  by  tlu'  steam-navigation  of  the  river,  and 
contains  an  ar.senal,  a  town-house,  and  a  normal  school. 
Pop.  (1890)  19,600. 

Essele'niiin  Indians ;  a  distinct  linguistic  stock  of  North 
American  Indians,  comprising  only  the  Eslen  (Escelen,  Kc- 
lemach,  etc.)  tribe  formerly  inhabiting  a  narrow  strip  along 
the  coast  of  California,  from  Monterey  Bay  southward  to 
the  vicinity  of  Santa  Lucia  Peak.  Tlieir  habits  and  cus- 

toms ditfereil  somewli.il  from  those  of  tlie  tribes  of  Costa- 

noan  and  Salinan  stock's  bounding  the  Esselenian  territory 
on  the  north  and  south  respectively.  The  distinctness  of 
their  language  is  sufficiently  determined  by  what  is  known 
through  investigation  among  tlie  Ruinsen,  a  Costanoan  tribe 
with  whom  the  Eslen  intermarried,  and  through  the  study 
of  short  vocabularies  gathered  by  Ijamanon  in  1786  and 
Galiauo  in  1793.  The  names  of  nineteen  of  the  viUages 
formerly  occupied  by  the  Eslen  arc  known,  nearly  all  of 
them  having  been  connected  with  the  Sail  Carlos  mi.ssion. 

AuTUORlTiES. —  Vui/agc  de  Ija  IVroiise.  p.  38S  (Paris,  1797) ; 
Galiano,  Itdacion  del  viage  Ju-clio  por  las  Ooletas  Siitil  y 

Mexinana  (Madrid,  1802) ;  H.  H.  Bancroft,  History  of  Cal- 
ifornia, i-vii.  (San  Francisco.  1884-90);  II.  W.  Henshaw, 

in  American  Anthropologist  (Washington,  Jan.,  1890).  .See 
Indians  of  North  America.  F.  W.  Houoe. 

Es'son  :  a  town  of  Rhenish  Prussia;  on  the  Cologne  and 
.Miiiden  Railway,  and  near  the  river  Huhr;  37  miles  by  rail 
N.  F.  of  Diisselilorf  (see  map  of  German  Enqiin-,  ref.  4-C). 
It  has  a  cathedral,  a  gymnasium,  a  KeaLscliulcand  an  asylum 
for  deaf-mutes;  also  manufactunw  of  steam-engines,  fire- 

arms, woolen  cloth,  paper,  and  iron  wares.  It  derives  its 
prosperity  chielly  from  the  rich  coal  mines  which  surround 
it.  In  the  vicinity  is  a  large  iron-foundry,  copper-mills,  and 
Krupp's  extensive  manufactory  of  steel.  Pop.  (1890)  78,- 
723;  (1895)96,163. 

Es.seii,  Hans  Henrik,  Count  of ;  a  Swedi.sh  general;  b. 
in  West  Gothland  in  1755.  He  was  appointed  governor  of 
Stockholm  in  1 795,  and  obtained  in  1807  the  command  of 
an  army  with  which  he  defended  Stralsund  against  the 
Fivmch.  He  was  sent  as  ambassador  to  Paris  by  Charles 
XIII.,  who  became  king  in  1809,  and  the  result  of  the  nego- 

tiation was  the  restoration  of  Pomerania  to  Sweden.  In 
1814  he  was  raised  to  the  rank  of  field-marshal  and  Gov- 

ernor-General of  Norway.     D.  Jidy  28,  1824. 

Essenes,  es-seenz',  or  Essa»aiis:  the  latest,  and  apparent- 
ly the  smallest,  of  the  three  Jewish  sects  in  existence  in  the 

time  of  Christ.  They  are  not  mentioned  in  the  New  Test.a- 
inent.  The  etymology  of  the  name  is  doubtful,  and  the  his- 

tory of  the  sect  obscure.  The  Essenes  were  mystics,  and 
most  of  them  celibates.  They  are  not  to  be  confounded 
w-ith  the  Therapeutai.  although  a  kindred  sect.  The  greater 
part-  of  them  lived  by  themselv.es  near  the  northwest  shore 
of  the  Dead  Sea,  but  they  were  also  scattered  in  various 
]iarts  of  Palestine,  and  are  supposed  to  have  numbered  in 
all  some  4,000  or  5.000.  The  first  distinct  trace  of  them  is 
about  110  B.  0.,  and  they  disappear  from  history  after  the 
destruction  of  Jerusalem  by  the  Romans.  See  C.  D.  Gins- 
luirg.  The  Essenes  (London,  1864),  and  the  article  in  J.  B. 

Lightfoot's  commentary  on  Culossians,  pp.  83-179.  See 
also  Jewish  Sects. 

Essential  Oils  [so  called  because  they  were  formerly 
supposed  to  contain  the  essence  or  active  principle  of  the 
plant  or  substance  from  which  they  are  extracted],  called 
also  Volatile  Oils ;  a  large  class  of  compounds,  mostly  of 
vegetable  origin,  though  some  are  derived  from  animal 
sources.  Tiiey  mostly  exist  already  formed  in  plants.  With 
a  few  exceptions  they  are  colorless,  and  have  in  most  cases 
a  powerful  odor  and  pungent  taste,  resembling  that  of  the 
plant  whence  they  are  derived.  A  large  number  of  them 
are  isomeric  (or  identical  in  composition)  with  oil  of  turpen- 

tine and  with  caoutchouc.  These  are  called  terpenes  (C'loHie) ; 
others  are  aldehydes ;  still  others  apjiear  to  be  compounds 
of  alcohol  radicals  with  organic  acids,  etc.  A  very  few 
contain  sulphur.  Most  of  them  are  obtained  by  distillation 
with  water,  others  by  pressure.  They  are  in  many  cases 
changed  by  time  and  exposure  into  resins,  or  resolved  into 
several  distinct  substances. 

Essequibo,  es-sf-kee'bo  :  the  largest  river  of  British  Gui- 
ana, rising  in  the  Acarai  Mountains.  41  miles  N.  of  the  equa- 
tor, and  flowing,  in  general,  northerly  to  the  Caribbean  Sea ; 

length,  about  625  miles.  Except  in  "the  last  50  miles  of  its course  it  is  much  obstructed  by  rapids  and  falls.  The  mouth 
is  an  estuary  15  miles  broad,  but  dangerous  for  navigation 
owing  to  numerous  islands  and  sand  bars.  The  lower  Esse- 

quibo was  originally  bordered  by  forests,  now  largely  cleared 
for  sugar-cane  plantations;  all  the  middle  course  is  still 
lined  with  heavy  forest  growth,  but  the  uiiper  river  flows 
through  ojien  land.  The  Rupununi,  a  western  branch  of 
the  Essequibo.  is  230  miles  long.  Venezuela  claims  the  Esse- 

quibo as  her  eastern  boundary,  but  a  large  region  W.  of  the 
river  is  in  the  possession  of  the  British. 

Herbert  H.  Smith. 

Essex  (East  Sasons) :  a  county  of  England ;  bounded  E. 
by  the  North  Sea  and  S.  by  the  estuary  of  the  Thames. 
.\rca,  1,542  sq.  miles,  of  which  nine-tenths  are  arable.  It  is 
drained  partly  by  the  Stour,  the  Lea,  and  the  Chclmer 
rivers.  The  surface  is  pleasantly  diversified,  except  the  flat 
marshy  land  near  the  sea.  The  soil  is  mostly  a  fertile 
loam,  which  (iroduces  wheat,  barley,  oats,  beans,  hops,  po- 

tatoes, etc.  Essex  is  an  agricultural  county,  with  few  man- 
ufactures. Many  sheep  are  raised.  The  chief  towns  are 

Chelmsford  (the  capital),  Colchester,  Harwich,  and  Maldon. 
Essex  was  a  kingdom  of  the  Anglo-Saxon  heptarchy,  which 
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comprised  Essex  and  parts  of  Middlesex,  Hertford,  and  Bed- 
ford.    Pop.  (1891)  785,399. 

Essex:  town;  Middlesex  Co.,  Conn,  (for  loration  of  eouii- 
ty,  see  map  of  Connecticut,  rcf.  ll-I);  on  railway  and  on 
the  Connecticut  river,  7  miles  from  its  mouth,  and  about  17 
miles  W.  of  New  London.  It  has  manufactures  of  carriages 
and  soap.     Pop.  of  townsliip  (1880)  1,855 ;  (1890)  2,035. 

Essex :  town  (incorporated  in  1889) :  Essex  co.,  Ontario, 
Canada  (for  location  of  county,  see  map  of  Ontario,  ref.  6-A) ; 
on  railway ;  15  miles  S.  E.  of  Windsor.  It  has  five  churches, 
high  school,  creameries,  sawmills,  cooperage,  cabinet-works, 
and  nninufactures  of  engines,  bcjilers,  and  agricultural  im- 

plements. Pop.  (1881)  800;  (1891)  1,709;  (18!)2)  estimated, 

2,200.  Editor  of  •■  Free  Press." 
Essex,  Robert  Devereux,  Second  Earl  of:  English  cour- 

tier; b.  near  Bromyard,  Herefordshire,  Nov.  10,  1367;  eldest 
son  of  Walter,  the  first  Earl  of  Essex.  He  was  educated  at 
Cambridge ;  graduated  in  1581,  and  was  one  of  the  most 
learned  noblemen  of  the  age.  lie  served  with  distinction 
at  the  battle  of  Zutphen.  In  1.587  he  was  made  master  of  the 
horse,  and  after  the  death  of  Leicester,  in  1588,  he  became 

the  declared  favorite  of  Queen  Elizabeth.  He  had  a  hand- 
some person,  agreeable  manners,  and  possessed  the  ai't  of 

ingratiating  himself.  He  married,  in  1590.  Sir  Philip  Sid- 
ney's widow,  who  was  a  daughter  of  Sir  Francis  Walsing- 

ham.  He  commanded  the  land  forces  of  the  expedition 
which  took  Cadiz  in  1596,  and  was  made  earl-marshal  of 
England  in  1597.  He  was  appointed  Lord-Lieutenant  of  Ire- 

land, and  was  sent  in  1599  to  subdue  a  revolt  of  the  Irish, 
but  was  not  successful.  He  was  removed  from  office,  de- 

prived of  all  the  honors  the  queen  formerly  had  showered 
upon  him,  and  ordered  not  to  leave  his  house.  In  despair, 
he  made  an  attempt  to  excite  the  population  of  London  to 
rise  in  his  favor,  but  the  attempt  failed  utterly.  In  thi^  straits 
caused  by  these  acts.  Bacon  acted  as  his  friend,  but,  neverthe- 

less, Essex  was  tried  for  treason,  and  beheaded  Feb.  25, 1601. 
He  was  brave  and  generous,  but  impetuous  and  imprudent. 

Essex,  Thomas  Cromwell,  Earl  of:  See  Cromwell. 

Essex  Junto,  The :  a  name  first  applied  by  .John  Han- 
cock about  1781  to  a  group  of  ])olitical  leaders  who  lived  in 

Essex  CO.,  Mass.,  or  had  business  connections  there.  The 
interests  of  this  section  were  commercial,  so  that  the  Essex 
Junto  became  the  personification  of  the  desire  of  the  com- 

mercial interest  for  a  stronger  federal  union.  Prominent 
members  of  the  Junto  were  George  Cabot,  the  Lowells, 
Timothy  Pickering,  Theophilus  Parsons,  Stephen  Higgin- 
son,  and  Benjamin  Goodhue,  while  Fisher  Ames  sympa- 

thized with  them  strongly.  The  Junto  naturally  joined  the 
Federalists  and  became  the  extreme  wing  of  that  party.  On 
the  succession  of  Adams  the  members  of  the  Junto  followed 
Hamilton.  On  two  occasions  the  faction  attracted  special 
notice.  At  the  time  trouble  was  threatened  with  France, 
President  Adams  tried  to  throw  upon  the  Essex  Junto  the 

responsibility  for  the  "  war  scare,"  and  denounced  them  as 
a  British  faction,  lured  by  a  liking  for  monarchy  or  by  love 

of  gold.  When  opposition  to  the  "restrictive  system"  (see 
Embargo)  arose  in  New  England,  the  name  "  Essex  Junto  " 
became  a  synonym  for  New  England  federalism.  It  was 
vaguely  but  wrongfully  lielieved  that  behind  this  lurked  a 
spirit  of  disloyalty,  of  which  the  alleged  intention  to  secede 
in  1808,  the  Hartford  convention,  etc.,  were  supposed  mani- 

festations. C.  K.  Adams. 

Ess'liiig:  village  of  Austria;  on  the  Danube;  7  miles 
E.  of  Vienna;  the  scene  of  an  indecisive  battle  between  Na- 

poleon and  the  Austrians  in  May,  1809.     See  Aspern. 

Es'sliiig:eii:  town  of  WUrtemberg;  on  the  river  Neckar; 
9  miles  by  rail  E.  S.  E.  of  Stuttgart  (see  map  of  German 
Empire,  ref.  7-D).  It  is  on  the  railw-ay  which  connects 
Stuttgart  with  Ulm,  is  still  i)art  ly  surrounded  by  walls,  and 
has  an  old  castle.  It  has  a  splendid  Gothic  church,  Ijuilt  in 
1440,  with  a  spire  246  feet  liigh.  a  handsome  town-liall,  and 
a  richly  endowed  hospital.  Here  are  important  numutac- 
tures  of  machinery,  ccjtton  and  wiujlen  stutis,  pa|)er,  silver- 

ware, and  wine.  Esslingen  was  founded  in  the  eighth  cen- 
tury, and  became  in  1209  a  free  city  of  the  German  empire, 

and  in  1802  a  part  of  the  duchv  (jf  WUrtemberg.  Pop.  (1890) 
22.1.56;  (1895)  24,031. 

Essonite  (cinnamon-stone) :  See  Garnet. 
Estado  Oriental :  See  Uruguay. 

Estaing,  destaiV,  Charles  Hector,  Count  d' ;  n.aval  of- 
ficer; b.  in  Auvergne,  France,  in  1729.     He  served  in  the 

army  in  India,  1757,  and  was  appointed  lieutenant-general 
of  the  naval  forces  in  1763.  But  the  hostility  ex<:ited 
among  naval  officers  whose  hopes  were  de.stniyed  or  whose 
pride  was  stung  by  the  appointment  to  such  high  rank  of 
one  who  was  educated  for  the  land  service  pla(-ed  him  in  an 
unfortunate  position,  whicli  his  want  of  discretion  rendeied 
still  worse.  He  commanded  as  vice-admiral  a  fleet  sent  in 
1778  to  fight  for  the  U.  S.  His  Heet  was  damaged  by  a 
storm  near  Newport  in  August  of  that  year.  He  soon  ri^- 
paired  his  ships,  and  sailed  to  the  West  Indies,  where  he 
captured  Grenada  in  1779,  displaying  great  bravery  in  the 
attack.  In  September  of  that  year  he  attacked  the  British 
at  Savannah,  without  success.  He  returned  to  France  in 
1780,  and  afterward  devoted  himself  to  politics.  In  the 
Revolution  he  sujiiiorted  the  king  and  queen  with  a  fidelity 
and  zeal  that  finally  cost  liim  his  life.  He  was  guillotined 

Apr.  28,  1794. 

Estate  [from  0.  Pr.  estat  (>  Mod.  Fr.  etat):  Ital.  sluto: 
Span,  estado  <  Lat.  status,  condition,  state] :  a  word  some- 

times used  to  indicate  property  generally,  whether  real  or 
personal.  Sometimes  it  includes  land-  alone.  In  law  it  de- 

notes the  interest  which  one  may  have  in  property.  It 
means  the  time  during  which  ownership  exists,  as  for  a  year, 
or  for  life,  or  forever.  Under  tlie  connnon  law,  estates  in 
land  are  divided,  as  regards  the  quaittity  of  interest,  into 
two  general  divisions,  freehold  estates  and  estates  less  than 
freehold. 

A  freehold  is  an  estate  which  may  last  for  life  or  longer. 
An  estate  which  is  circumscribed  within  a  certain  number 
of  years,  or  one  in  which  the  possessor  has  no  fixed  right  of 
enjoyment,  is  less  than  freehold,  and  although,  in  fact,  it 
may  endure  longer  than  the  life  of  its  first  possessor,  still 
the  law  regards  it  as  a  lower  estate  than  a  freehold;  it  is  in 
tile  eye  of  the  law  personal  property,  and  does  not  descend 
to  heirs,  though  it  may  pass  to  executors  or  administrators. 

Freehold  estates  are  divided  into  estates  of  inheritance, 
which  pass  to  heirs,  and  estates  not  of  inheritance  ;  the  for- 

mer are  again  divided  into  estates  in  fee  simple  and  estates 
in  fee  tail.  A  fee  simple  is  the  most  extensive  ami  highest 
interest  a  man  can  have  in  land.  If  not  aliened  or  devised, 
it  passes  to  heirs  generally.  A  fee  tail,  on  the  other  hand, 
is  an  estate  which  is  limited  to  cei-tain  particidar  heirs  or 
to  a  certain  class  of  heirs,  to  the  exclusion  of  the  others,  as 

to  the  heirs  of  one's  body,  which  excludes  collateral  heirs, 
or  to  the  heirs  male  of  one's  body,  which  excludes  females. 
Pee  tails  liave  had  only  a  limited  existence  in  tliis  country, 
and  are  now,  in  general,  abolished.  In  New  York,  by  the 

law  of  1782,  they  wei'c  changed  into  estates  in  fee  simple. 
Freeholds  not  of  inheritance  are  for  life  only,  cither  for 

the  lite  of  the  tenant  or  of  some  other  person  or  persons, 
when  the  estate  is  called  an  estate  pur  autre  vie.  Life 
estates  are  created  by  the  act  of  the  parties  or  by  operation 
of  law.  An  example  of  the  former  is  where  A  conveys 
land  to  B  for  the  term  of  his  natural  life,  or  where  A  con- 

veys land  to  B  without  expressitig  the  duration  ot  the  term. 
Here,  under  the  common  law,  B  would  take  only  a  life  es- 

tate, but  by  statute  in  New  York  and  many  other  States  a 
grant  or  devise  of  real  estate  passes  all  the  interest  of  the 
grantor  or  testator,  unless  the  intent  to  pass  a  less  estate  or 
interest  iippears  in  express  terms  or  by  necessary  implica- 

tion. Curtesy  and  dower  are  life  estates  created  by  act  or 
o])eration  of  law.  When  a  man  marries  a  woman  seized 
at  any  time  during  the  coverture  of  an  estate  of  inherit- 

ance, anil  has  issue  born  alive  during  the  life  of  the  wife, 
wliich  might  possibly  inlierit  from  the  mother,  the  husband 
on  the  death  of  the  wife  has  an  estate  for  his  life  in  her 
land,  which  is  termed  curtesy.  In  many  of  the  L^  S.  a  wife 
may  alien  or  devise  her  land  so  as  to  defeat  this  estate,  and 
in  some  it  is  altogether  abolished.  When  a  husband  dies,  the 
wife  has  a  life  estate  in  a  third  of  all  the  land  in  which  at 
anv  time  during  coverture  he  had  an  estate  of  inheritance. 
This  estiite  of  the  wife  is  termed  dower.  In  some  of  the 
States,  by  statute,  a  wife  is  entitled  to  dower  only  in  the 
land  of  which  her  husband  died  seized,  and  in  most  of  the 
States  the  interest  which  a  wife  takes  in  the  land  of  her 
deceased  husband  has  been  a  matter  of  statutory  regulation. 

Estates  less  than  Freehold. — These  are  divided  into  es- 
tates for  years,  at  will,  and  by  sufferance.  An  estate  for 

years  is  an  estate  for  a  determinate  period,  wliether  it  be 
for  a  longer  number  of  years  than  a  human  lite,  or  for  only 

a  jjortion  of  one  vear.  An  estate  at  will  is  w-here  one  man lets  land  to  another  to  hold  at  his  will,  as  well  as  that  of 
the  lessee.      Such  an  estate  is  terminated  by  either  party 
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on  due  notice.  Out  of  estates  at  will  a  class  of  estates  has 
grown  up  ciillcii  estates  from  year  to  year,  which  can  Ije 

terminated  only  by  six  months'  ncjtice,  expiring  at  the  end 
of  the  year.  An  ini])ortant  element  in  creat in;;  this  estate 
is  the  i)ayment  of  rent.  An  estate  liy  siilfc^ranee  arises 
wlien  on(^  comes  into  tlic  possession  of  land  Ijy  agreement, 
and  holds  over  after  his  cjrijfinal  estate  has  expired,  and 
witlnnit  any  agreement,  express  or  implied,  by  which  it  is 
continued.  The  landlord  has  a  right  to  enter  at  any  time, 
and  dispossess  the  occupant  without  notice. 

These  estates  may  be  created  upon  condition — that  is, 
their  existence  may  depend  cjii  the  happening  or  not  hap- 

pening of  soMH'  event  whereby  the  eslnie  may  be  created, 
enlarged,  or  defeated.  A  fee,  a  freehold,  or  a  term  tor  years 
may  thus  be  upon  condition.  Tlu^  condition  nuist  cither  be 
precedentr — that  is,  must  happen  before  the  estate  can  vest 
or  be  enlarged — or  subsequent,  wlieii  it  will  defeat  an  estate 
already  vested. 

Estates  may  also  be  legal  or  ei|uilal>le.  They  are  called 

"equitable"  wh(>n  the  formal  ownership  is  in  one  person 
and  the  beneficial  ownership  is  in  another.  Another  lorm 
of  expression  is  that  a  trust  is  criated.  This  distinction 
does  not  alTect  the  nature  of  the  estate.  Thus  a  trust  es- 

tate may  be  a  life  estate  or  a  fee,  and  in  the  latter  case  is 
transmissible  to  heirs  as  though  it  were  a  strict  legal  estate. 

In  regard  to  the  time  of  enjoyment,  estates  are  divided 
into  estates  in  possession  and  I'statcs  in  expectancy.  An 
estate  in  possession  is  one  in  which  there  is  a  present  right 
of  enjoyment.  Estates  in  expectancy  are  those  which  give 
either  a  vested  or  contingent  right  of  future  enjoyment. 
They  are  subdivided  into  remainders,  which  are  created  by 
the  express  words  of  the  jiarties,  as  where  one  gives  a  life 
estate  in  land  to  A,  and  the  remainder  to  B;  and  rever- 

sions, which  arise  by  operation  of  law,  as  where  one  gives 
an  estate  for  life  to  A;  here,  on  the  death  of  A,  the  estate 
reverts  to  the  grantor  or  liis  heirs,  who,  until  the  termina- 

tion of  A's  estate,  are  said  to  have  a  reversion  in  the  land. 
Besides  these,  there  are  future  estates  introduced  into  the 
law  by  the  doctrine  of  uses  (see  Uses)  which  are  not  gov- 

erned by  the  technical  rules  ap|ilicable  to  remainders.  They 

are  called  "springing  and  shifting  uses."  Similar  provi- 
sions in  a  will  are  termed  "executory  devises." 

In  regard  to  the  number  of  owners,  estates  are  divided 
into  estates  in  severalty,  in  joint  tenancy,  in  common,  and 
in  coparcenary.  An  estate  in  severalty  is  one  which  has 
only  a  single  owner.  An  estate  in  joint  tenancy  is  an  estate 
owned  jointly  by  two  or  more  persons,  whose  title  is  created 
by  the  same  instrument.  The  distinguishing  characteristic 
is  the  right  of  survivorship.  On  the  death  of  any  tenant 
his  interest  is  extinguished,  and  the  estate  goes  to  the  sur- 

vivors. By  the  common  law,  where  an  estate  is  conveyed 
to  two  or  more  persons  without  indicating  how  it  is  to  be 
held,  it  is  understood  to  be  in  joint  tenancy.  But  in  most 
Statesof  the  U.  S.  this  rule  has  been  changed  by  statute,  and 
persons  to  whom  an  estate  is  conveyed  or  given  take  as  ten- 

ants in  common,  unless  they  hold"  as  trustees.  An  estate in  common  is  where  separate  and  distinct  but  undivided 
interests  in  land  are  held  by  two  or  more  persons.  Eaeh 
tenant  is  considered  as  solely  seized  of  his  share,  which  on 
his  death  descends  to  his  heirs.  An  estate  in  coparcenary 
is  the  estate  which  female  heirs  take  in  the  land  of  an  in- 

testate ancestor.  In  the  U.  S.  this  estate  is  essentially  ex- 
tinguished, and  heirs  take  as  tenants  in  common. 

The  Englisli  classification  of  estates  in  land  has  been 
much  modified  by  statute  in  the  U.  S.,  but  it  forms  the  basis 
of  the  law  of  real  estate  everywhere,  except  in  Louisiana, 
where  the  civil  law  prevails.  T.  W.  Dwight. 

Estates,  The  Three,  or  the  Estates  of  the  Realm  :  the 
three  classes  of  feudal  society:  1,  the  nobles;  2,  the  clergy; 
and  3,  the  commons,  including  the  bourgeois  or  middle  class 
of  towns  and  tlie  peasantry.  The  term  "estates  of  the 
realm  "  was  used  in  Scotland  before  the  Union  (1707)  as 
synonymous  with  Parliament.  It  consisted  of  lords  spirit- 

ual (or  mitered  <'lergy),  lords  temporal  (including  the  nobles 
and  the  commissioners  of  sliires  and  stewartries),  and  the 
representatives,  called  burgesses  or  commissioners,  of  royal 
burghs.  They  met  in  one  assembly,  and  usually  voted 

in  a  body.  The  "  States  General "  of  France  were  rarely 
convened  after  the  fourteenth  century,  and  had  little  or  no 
legislative  power.  One  of  the  exciting  canses  of  the  French 
U(Wolutioii  was  the  dispute  which  arose  in  ITS!)  between  the 

"  third  estate  "  (Hers  etat),  or  bourgeois,  and  t  he  nobles  and 
clergy,  as  to  whether  the  third  estate  had  a  right  to  sit  with 

the  first  and  second.  In  .Sweden  there  were  four  estates — 

nobh'S,  clergy.  Iiourgeois  (middle  class),  and  peasants,  each 
silting  in  a  separate  house;  but  since  18G.5  there  are  but 
two  legislative  houses,  both  re|)res(!ntative.  A  convention 
ot  the  Stales  General  was  long  (1.')80-1795)  the  supreme 
power  in  the  Dut(rh  reiiublic. 

Es'te  (anc.  Af(v'fr):  a  town  of  Italy;  in  the  province  of 
Padua ;  )iictur('si|u<'ly  situatcvl  on  the  slope  of  the  Eu- 
ganean  Hills;  IH  miles  by  rail  S.  S.  W.  of  Padua  (see  map 
of  Italy,  ref.  3-1)).  Here  is  a  fine  feudal  <-astl(^  or  Jiocca,  be- 

longing to  Hie  nolile  family  of  Este;  also  an  interesting 
Komanesrjue  church  with  a  leaning  tower.  Este  has  manu- 

factures of  silk  goods,  lials,  and  earthenware.     Po|).  9,000. 

Este:  an  ancient  sovereign  family  of  Italy,  from  which 
the  monarchs  of  Great  Britain  are  descended.  Among  the 
first  princes  of  this  fandly  was  Oberto  I.,  who  married  a 
daughter  of  Otho.  King  of  Italy,  and  died  about  927  A.  u., 
leaving  a  son,  Oberto  II.  The  family  received  several  dis- 

tricts and  towns  to  be  held  as  fiefs  of  the  German  empire. 
Albertaz/,0  11.,  who  succeeded  (Jberto  II.  about  1030,  mar- 

ried a  Gernum  [jrincess  of  the  house  of  Guelph  or  Welf. 
Their  .son.  (iui'lph  IV.,  received  in  1071  the  investiture  of 
the  duchy  of  Bavaria,  tie  was  the  ancestor  of  the  houses 
of  Brunswick  and  Hanover. 

Estella,  es-tel'yaa:  city  of  Spain;  province  of  Navarre; 
22  miles  S.  W.  of  Pamplona  (see  map  of  Spain,  ref.  12-G). 
It  is  well  built,  and  has  a  church  with  a  lofty  tower,  a  col- 

lege, and  a  hospital;  also  manufactures  of  linen  and  woolen 
fabrics,  brandy,  and  earthenware.     Pop.  (1887)  5,974. 

Estepa,  es-tapa"a  (anc.  Astepa) :  town  of  Spain ;  prov- ince of  Seville;  60  miles  E.  S.  E.  of  Seville  (see  map  of 
Spain,  ref.  19-D).  It  has  a  church  which  is  a  noble  speci- 

men of  Gothic  architecture,  and  a  fine  palace;  also  manu- 
factures of  baize,  oil,  etc.  Marble  is  quarried  in  the  vicin- 

ity.   Pop.  (1887)  9,059. 

Este]>o'na ;  town  of  Spain  ;  province  of  Malaga ;  on  the 
Mediterranean :  2.5  miles  N.  E.  of  Gibraltar  (see  map  of 
Spain,  ref.  20-1)).  It  has  an  old  Roman  ca.stle,  is  well  built, 
and  has  extensive  sardine-fisheries.     Pop.  (1887)  9,771. 

Esterhazy  de  Galautha,  es-ter-haazee-da-ga3i-laan'taa, Nicholas,  Prince:  Austrian  diplomatist;  b.  Dec.  12,  1765; 
obtained  the  military  rank  of  field-marshal.  He  was  em- 

ployed as  ambassador  to  Paris,  London,  and  St.  Petersburg 
between  1801  and  1816.  He  owned  an  immense  fortune, 
and  founded  a  rich  collection  of  paintings  in  Vienna.  D.  at 
Como,  Nov.  25,  1833. 

Esterhazy  de  Galautha,  Pail,  Prince;  general;  b. 
Sept.  8.  1635 ;  Ijecame  a  fiekl-marshal  in  the  Austrian  army 
before  the  age  of  thirty,  and  %vas  chosen  Palatine  of  Hun- 

gary in  1681.  In  1686  he  took  Buda  from  the  Turks,  and 
in  1687  was  created  a  jirince  of  the  empire.  D.  Mar.  26, 
1713. 

Esterhazy  de  Galantha.  Paul  Axtont.  Prince :  diplo- 
matist; b.  Mar.  10,  1786:  son  of  Nicholas  Esterhazy  de  Ga- 

lantha ;  was  ambassador  from  Austria  to  London  in  1815- 
18,  and  again  in  1830-38.  In  Mar.,  1848,  he  became  Minis- 

ter of  Foreign  Affairs  in  the  liberal  ministry  of  Hungary, 
but  he  resigned  about  the  time  the  war  broke  out,  and  took 
no  part  in  the  conflict.  He  owned  more  land  than  any  other 
subject  of  the  Austrian  empire,  and  had  a  fine  palace  at 
Eisenstadt.     D.  May  21,  1866. 

Esther,  ester  (star),  the  Persian  name  of  Hadas'sah 
(myrtle) :  a  beautiful  .Jewish  maiden  who  became  the  queen 
of  Xerxes,  King  of  Persia  (b.  c.  486-465).  She  was  a  cousin 
and  foster-daughter  of  Mordecai,  the  Benjamite,  who  be- 

came prime  minister  of  Persia  in  place  of  Hanum  the Amalekite. 

Estlier,  Book  of:  one  of  the  latest  of  the  canonical  books 
of  the  Old  Testament,  consisting  of  ten  chaiiters,  and  relat- 

ing events  which  gave  rise  to  the  Jewish  feast  of  Purira. 
The  Jews  call  it  emphatically  MegUlah.  the  Roll.  The 
whole  of  it  is  read  in  Jewish  synagogues  every  year  at  the 

feast  whose  origin  it  explains;  and  still,  in  many  syna- 
gogues, with  noisy  denionstrations.  such  as  hissing,  and  clap- 

ping of  hands,  and  stamping  of  feet  at  the  mention  of 
Haman's  name.  The  inspiration  of  the  book  and  its  right 
to  a  place  in  the  canon  have  been  sharply  questioned. 
Much  account  is  made  of  the  singular  fact  that  the  name  of 
God  does  not  once  occur;  that,  although  fasting  is  spoken 
of,  no  mention  is  made  of  prayer ;  and  that  the  religious 
tone  of  the  book  throughout  is  low.     On  the  other  side,  it  i& 
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urged  that  the  providence  of  God  is  magnified;  that  we 
have  a  vivid  picture  of  manners  and  morals  at  the  Persian 
court;  and,  above  all,  a  most  valuable  I'xemjilifieation  of 
the  unspiritual  character  of  that  portion  of  the  llel)rew  peo- 

ple who  chose  not  to  return  to  the  Holy  Land.  Its  author 
is  unknown.  See  the  commentaries  by  the  Lowell  Hebrew 
Club  (ed.  Haley,  Andover,  18«.5);  by  Paulus  Cassell  (Eng. 
trans.  Edinbnrgli,  1888) ;  and  by  Oettli  in  Strack  u.  Zock- 
ler"s  Ki/f.  Koininmitar  z.  d.  heil.  Schriften  A.  a.  N.  Test. 
(Munich,  1889). 

Esther,  Apocryplial  Book  of:  the  ten  canonical  chap- 
ters of  the  book  of  Esther,  with  interjiolations  here  and 

there,  and  the  addition  of  six  chapters  at  the  end.  These 
additions  are  fouiul  in  the  Septuagint,  and  in  versions  made 
from  it,  but  not  in  the  Hebrew.  For  this  reason  Jerome 
placed  them  together  at  the  end  of  Esther,  but  Luther  was 
the  first  to  place  them  in  the  Apocrypha.  The  object  of  the 
unknown  author  was  to  give  a  more  religious  tone  to  the 
book  of  Esther  than  it  originally  possessed.  Though  con- 

sidered spurious  by  all  Protestant  churches,  the  Greek, 
Armenian,  and  Roman  Catholic  Churches  accept  these  addi- 

tions as  canonical. 

Es'therville:  city;  capital  of  Emmet  co..  La.  (for  location, 
see  map  of  Iowa,  ref.  2-E) ;  pleasantly  situated  on  the  east 
branch  of  the  Des  Moines  river,  and  Burlington,  Cedar  Rapids 
and  Northern  Railroad.  It  has  superior  educational  advan- 

tages, a  fine  school-house,  a  machine-shop,  two  large  flouring- 
raills,  flax-mill,  etc.  Principal  business,  farming  and  stock- 
raising.     Pop.  (1880)  138;  (18110)  1,475;  (1895)  2,498. 

Editor  op  "  Emmet  County  Republican." 

Estho'uia  (Germ.  Esthhind):  a  government  of  Russia, 
and  one  of  the  Baltic  provinces ;  bounded  N.  by  the  Gulf  of 
Finland,  E.  by  St.  Petersburg,  S.  by  Livonia,  aiid  W.  by  the 
Baltic  Sea.  Area,  7,817  sq.  miles.  The  surface  is  generally 
flat,  and  extensively  covered  with  forests  of  pine ;  the  soil  is 
sandy,  and  in  some  parts  marshy.  The  staple  products  are 
grain,  hemp,  rtax.  tobacco,  and  cattle.  The  iiojiulation  of 
the  towns  and  the  nobility  are  predominantly  German, 
while  the  people  of  the  rural  districts  are  mostly  Estho- 
nians,  belonging  to  the  Finnish  race.  ISTinety-six  per  cent, 
of  the  population  belong  to  the  Lutheran  Church.  The 
language  of  the  Esthonians  is  soft  and  melodious,  compris- 

ing two  dialects — the  Uorpat,  or  Wcrra.  and  the  Reval 
Esthonian — which  differ  so  greatly  that  they  can  not  well 

be  treated  in  the  same  grammar.  The  Reval'dialect  is  used in  their  literature,  which  consists  chiefly  of  poems,  the  most 
important  of  which  is  the  epic  poem  Kaleiinpoeg.  The 
Esthonian  tribe  inhabits  also  a  part  of  Livonia,  with  an 
aggregate  population  of  about  600,000.  Esthonia  was  con- 

quered from  the  Swedes  bv  Peter  the  Great  in  1710.  Capi- 
tal, Reval.     Pop.  (1889)  393,738 ;  (1897)  413,734. 

Estivation  [from  Lat.  (Fslira're,  jiass  the  summer]:  the smnmer  sleeping  of  animals  which,  like  the  African  mudfish 
(Protoptfras)  and  some  luoUusks,  lie  dormant  during  hot 

weather;  contrasted  with /tiftoviafi'ora.  P.  A.  L. 

Estop'pel  [from  O.  Fr.  fsfoupail.  deriv.  of  estmipcr 
(>  Mod.  Fr.  efoupn-),  to  stop  up,  calk,  esloupe  (>  Mod.  Fr. 
etoupii),  tow,  oakum  :  Ital.  sluppa  :  Span,  futopa  <  Lat.  sfiip- 
pa,  tow,  oakum] :  a  principle  of  law  whereby  one  is  bound 
by  his  previous  admission  or  declaration — not  on  the  ground 
that  it  is  true,  but  because  to  dispute  it  is  regarded  as  con- 

trary to  sound  policy,  or  as  subversive  of  the  ends  of  justice. 
Estoppels  are  of  record,  of  deed,  and  in  pais. 

Estoppel,  of  Record.— By  record  is  here  meant  the  record 
of  a  tribunal  of  a  judicial  character.  No  one  is  permitteil  in 
a  legal  proceeding  to  contradict  an  admission  made  by  him 
in  his  pleading.  So  the  judgment  of  a  court  of  competent 
jurisdiction  is  in  most  instances  absolutely  unimpeachable. 
If  the  judgment  is  in  rem.— that  is,  if  it  determines  the 
status  of  a  person  or  thing — it  is  binding  on  all  persons, 
whether  rendered  by  a  domestic  or  a  foreign  triliunal.  If 
the  judgment  is  in  per.wnam,  it  is  conclusive  if  i-endered  by 
a  domestic  court,  and  the  better  opinion  is  that  the  same 
rule  applies  to  a  foreign  judgment,  unless  it  be  shown  in 
either  case  that  the  court  which  pronounced  it  did  not  ac- 

quire jurisdiction,  or  that  the  judgment  was  obtained  by 
fraud.  This  respect  for  the  decisions  of  foreign  tribunals  is 
based  on  the  comity  which  nations  show  each  other,  and  on 
the  necessities  of  commerce.  The  Constirulion  of  the  U.  S. 
provides  that  full  fa.itli  and  credit  shall  be  given  in  each 
State  to  the  public  acts,  records,  and  judicial  proceedings  of 
every  other  State.     Under  this  provision  the  judgments  of 

the  courts  in  one  State  are  binding  on  the  tribunals  of  an- 
other State,  without  reference  lo  the  doctrine  of  the  comity 

of  nations.  But  a  judgment  in  penoiiiiin,  has  no  l)indiiig 
force  except  as  to  the  parties  to  the  action  in  which  it  is 
rendered,  and  those  who  claim  under  them,  who  are  tech- 

nically said  to  be  in  privity  with  them.  The  doctrine  of 
estoppel  by  record  does  not  prevent  one  injured  by  a  judg- 

ment from  taking  direct  proceedings  to  attack  it,  and  judg- 
ments are  often  set  aside  on  apidicatlon  to  the  court  in 

which  they  are  rendered.  In  certain  cases  courts  of  equity 
intei-fere  by  injunction  to  stay  proceedings  on  judgments obtained  in  courts  of  law. 

Estoppel  by  Deed. — A  party  to  an  instrument  under  seal 
is  bound  by  the  statements  contained  in  it  to  those  who  have 
acted  upon  such  statenuMits,  or,  as  Lord  Jlansfield  puts  it, 
no  man  is  allowed  to  dispute  his  own  solemn  deed.  The 
estoppel  applies  to  recitals  as  well  as  to  direct  averments. 
To  create  an  estoppel  the  recital  must  be  clear  and  of  a 
material  fact,  and  consistent  with  the  general  scope  of  the 
deed.  As  a  general  rule,  estoppels  of  this  class  are  recip- 

rocal. Thus  in  the  case  of  a  lease,  while  the  tenant  can  not 
dispute  the  title  of  the  landlord,  the  latter  can  not  deny  th(! 
riglit  of  the  tenant.  There  is  also  an  estoppel  by  deed  of 
a  more  technical  nature.  This  grows  out  of  a  covenant  of 
warranty.  Thus  should  a  person  having  no  title  to  land 
convey  with  covenant  of  warranty,  and  afterward  acquire 
the  title,  he  would  be  estopjied  by  las  covenant  from  assert- 

ing his  claim  to  the  land.  The  object  of  this  i-ule  is  to  avoid 
"  circuity  of  action." 

Estoppel  in  Pais. — In  the  time  of  Lord  Coke  this  division 
of  tlie  principle  was  api)lie(l  only  to  certain  acts  relative  to 
the  title  of  real  estate  which  the  law  regarded  as  possessing 
equal  solemnity  and  notoriety  with  a  deed.  Since  then  the 
principle  has  been  greatly  extended,  and  now  presents  a 
twofold  aspect.  In  the  first  place,  it  is  rigorously  applied, 
from  motives  of  general  policy,  to  certain  classes  of  cases. 
A  bailee  in  general  can  not  dispute  the  title  of  his  bailor, 
neither  is  the  indorser  or  acceptor  of  negotiable  ]iaper  al- 

lowed to  deny  the  genuineness  of  any  of  the  preceding 
names  to  the  paper.  In  the  second  place,  it  is  applied  when 
good  conscience  requires  that  one  should  not  be  allowed  to 
insist  on  his  strict  legal  rights.  The  rule  which  governs  its 
aiiplieation  here  may  be  thus  stated :  Where  one  has  made 
a  representati(m  or  an  admission  by  his  words,  his  action, 
or,  in  cases  where  it  is  his  duty  to  speak,  by  his  silence,  with 
the  intent  or  expectation,  or  reasonable  grounds  for  expec- 

tation, that  others  should  rely  and  act  thereon,  he  shall  not 
be  permitted  to  prove  that  the  representation  or  admission 
was  untrue,  if  thereby  injury  would  result  to  one  who  has 
in  g<iod  faith  acted  upon  it.  It  was  at  one  time  supposed 
that  fraud  was  an  essential  element  to  constitute  an  estop- 

pel j'n  jof/is.  The  better  opinion  is  that  no  fraudulent  de- sign is  necessary.  It  is  enough  if  the  party  claiming  the 
benefit  of  the  estoppel  has  acted  u]ion  the  representations  as 
Ijetore  stated.  The  principle,  thus  limited  and  applied,  is  free 
from  the  technicalities  and  harshness  which  for  a  long 
time  caused  the  doctrine  of  estopjiel  to  be  regarded  with 
suspicion  by  the  courts:  it  is  constantly  invoked  for  the 
prevention  of  fraud  and  injustice,  and  has  become  one  of 
the  most  effective  agencies  of  the  law.  A  few  instances 
of  its  practical  application  may  be  cited :  A  principal  may 
by  his  conduct  be  estopped  to  deny  that  a  certain  jierson  is 
his  agent;  one  who  has  permitted  himself  to  be  held  out  as 
a  member  of  a  mercantile  firm  may  be  estopped  as  to  cred- 

itors from  denying  his  membei'ship ;  a  man  who  has  held 
out  a  woman  as  his  wife  may  be  estopped  from  proving  that 
she  is  not  as  to  tradesmen  who  have  in  good  faith  supplied 
her  with  the  necessaries  of  life  on  Ids  credit ;  a  statement  in 
a  bill  of  lading  that  the  goods  were  received  in  good  order 
can  not  be  contradicted  as  against  a  person  who  has  made 
advances  relying  on  the  truth  of  that  statement ;  a  bank 
may  be  estopped  bv  the  act  of  its  cashier  in  certifying  a 
check.  The  principle  has  been  extended  to  the  law  of  real 
estate.  An  owner  of  land  who  has  induced  another  to  incur 
heavy  exiienditure  on  the  representation  that  the  latter  was 
owner  would  be  estopped  from  asserting  his  own  title. T.  W.  DWIGHT. 

Esto'vers  [from  0.  Fr.  estorer.  estovoir,  subst.  of  vb.  esto- 
voir,  to  be  necessary.  Various  attempts  have  been  made  to 
find  a  Lat.  original,  none  of  them  entirely  satisfactory]: 
necessaries  or  supplies  allowed  to  a  person  out  of  an  estate ; 
especially  the  wood  which  a  tenant  is  allowed  to  take  from 
the  demised  premises  for  fuel,  fences,  and  general  agricul- 
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tural  imi-posi'S.  Tliis  rif^lit  nuiy  be  cliiiiiicil  by  any  tenant, 
whether  I'm'  life,  fur  years,  iir  at,  will,  unless  fc.rliidden  in 
his  h^a.se.  But-  only  a  reasonalile  anwunit  (if  wood  can  lie 
taken;  the  tenant  must  not  eoniniit  waste  by  destroying  the 
timber,  or  doing  permanent  injury  to  tlie  iiiheritanep.  See 
Waste.  Revised  by  F.  SnunKs  Ali.kx. 

Estrades.  Godefroi,  Comte  d' :  marshal  and  diplomatist ; 
b.  at  Agen,  France,  in  1607.  lie  negotiated  the  lu'ssion  ()f 
Dunkirk  to  Franco  in  1662,  and  remlered  important  mili- 

tary services  in  Holland  between  1672  and  167.1.  l|e  rep- 
resented France  at  the  congress  of  Xymwegeu,  1678.  D. 

Feb.  26,  1686. 

Estray'  [from  (_).  l<'r.  estraier,  to  .stray,  deriv.  of  estree, 
road,  street  :  Ital.  ,s7;v(f/(i  <  Lat.  at  rata  (se.  via),  paved 

way] :  in  law,  a  doiTu^slic  animal  (the  owner  of  which  is  un- 
known) found  wandering  outside  the  pasture  or  other  inclo- 

sure  where  it  belongs.  In  England  the  owner  ha.s  a  year  and 
a  day  in  which  to  claim  such  catt  le,  an<l  the  projirietor  of  the 
inclosure  where  thev  are  found  must  make  due  proclama- 

tion in  a  church  and  in  the  two  market-towns  next  adjoin- 
ing. When  these  conditions  are  fulfilled  and  the  cattle  are 

unclaimed  they  belong  to  the  soven-ign,  or  now  usually,  by 

special  grant  i'rom  the  crown,  to  the  proprietor  of  the  in- 
closure where  they  are  found.  The  law  of  estrays  varies  in 

different  States  of  the  I'.  S.  In  general,  estrays  may  be  im- 
pounded (in  a  public  or  a  private  pound),  and  after  being 

duly  held  and  advertised  may  be  sold  to  pay  damages  and 
expenses.  Revised  by  F.  Sturges  Alle.v. 

Estremadu'ra  :  imivince  of  Portugal:  bounded  N.  by 
Beira,  E.  and  S.  by  Alemtejo,  and  W.  by  the  Atlantic,  and 
intersected  by  tlic  river  Tagus.  Area,  6.876  sq.  miles.  The 

surface  is  mo'stly  hilly ;  the  soil  is  partly  fertile  and  partly 
sterile.  It  is  subject"to  frequent  earthquakes.  Among  the 
minerals  are  granite,  marble,  and  coal.  The  staple  produc- 

tions are  wine,  oil,  cork,  fruits,  and  grain.  Pop.  about  925,- 
000.     Capital,  Lisbon. 

Estreinadura  :  a  former  province  of  Spain;  bounded  X. 
by  Leon,  E.  Ijy  Xew  Castile,  S.  by  Andalusia,  and  W.  by 
Portugal;  intersected  by  the  rivers  Tagus  and  Guadiana. 
Between  these  rivers  a  long  chain  of  mountains  extends 
nearly  E.  and  W.  The  northern  and  southern  parts  are 
also  mountainous.  The  soil  is  fertile,  but  not  cultivated  to 
much  extent.  Large  flocks  of  sheep  are  pastured  on  it. 
This  province  contains  mines  of  copper,  lead,  silver,  and 
coal,  which  are  neglected.  It  is  comprised  in  the  present 
provinces  of  Badajoz  and  Caceres.     Pop.  about  7.50,000. 

Estreinoz,  es-tra-moz'  :  town  of  Portugal ;  province  of 
Alemtejo ;  about  23  miles  N.  E.  of  Evora  and  82  miles  E. 
of  Lisbon  (see  map  of  Spain,  rcf.  17-B).  It  has  a  strong  cas- 

tle on  a  hill,  around  the  base  of  which  the  town  is  built. 
Estremoz  is  noted  for  manufactures  of  porous  jars  which 
have  the  property  of  keeping  water  cool.     Pop.  7.600. 

Es'tuary  [from  Lat.  aesfiia'rium,  tidal  water;  deriv.  of aesfits,  flood,  streaming  water,  ebb  and  flow  of  tide]:  the 
widening  mouth  of  a  river  of  moilerate  depth  where  the  tides 
run  in  from  the  sea.  An  estuary  is  generally  formed  by  the 
moderate  submergence  of  the  lower  part  of  a  valley,  after 
which  it  may  be  widened  by  wave  and  tidal  action  on  its 
shores  and  shoaled  by  deposition  of  land  waste  brought  in  by 
rivers  and  tidal  currents.  Estuaries  are  therefore  frequent- 

ly of  difficult  navigation  from  their  shifting  bars  of  sand 
and  mud.  The  tides  of  estuaries  exhibit  a  rapid  rise  and  a 
slow  fall,  thus  making  the  period  of  flood  and  ebb  unequal. 
The  rise  of  flood  ti<le  is  sometimes  so  rapid  as  to  form  a  wall 
of  water  advancing  up  stream.  This  is  known  as  a  bore  in 
the  estuary  of  the  Severn,  England,  as  a  mascnret  in  the 
lower  Seine,  as  a  porornca  at  the  mouth  of  the  Amazon. 
Typical  estuaries  arc  seen  in  the  lower  course  of  the  Dela- 

ware and  Potomac  in  the  U.  S..  the  Thames  and  the  Firths 

of  Forth  and  Clyde  in  Great  Britain,  and  the  FAhe  and  Gi- 
ronde  in  continental  Euro])c.  W.  M.  Davis. 

Etah  :  a  district  (and  town)  of  Agra,  Xorthwest  Prov- 
inces, British  India;  on  the  right  bank  of  the  Ganges,  be- 

tween the  parallels  27'  iiO  and  28'  1'.  Area,  1.739  .sq.  miles. 
It  is  an  elevateil  alluvial  plateau,  with  dry  uplamls  in  the 
W,  and  occasional  saline  efflorescence  in  tlie  cultivated 

plains  nearer  the  Gang(S.  Extensive  canals  are  used  to  irri- 
gate the  western  portion.  The  ]irincipal  products  are  wlieat. 

cotton,  sugar-cane,  indigo,  and  opium.  The  climate  is  dry 
and  healtliful,  but  sand  and  dust  storms  arecomnum.  fitah 

town  is  on  the  Grand  Trunk  Railway,  in  lat.  27"  84'  N., 
Ion.  78"  42'  E.  (see  map  of  N.  India,  ref.  ii-E).     It  has  about 

10,000  inhabitants.     Pop.  of  district  nearly  800.000,  nine- 
t(  iitlis  Hindus.  M.  W.  Hakhi.nuton. 

Etaiiipvs,  tt'ta'ahp,  formerly  Eistaiiipes  (anc.  Stiim'jm): town  of  France :  department,  of  .Seine-et-Uise  :  on  the  Paris 
and  (Jrleans  Railway  ;  31  miles  by  rail  S.  .S.  W.  of  Palis  (see 
mai)  of  France,  ref.  3-F).  It  lias  three  churches,  a  castle, 
and  many  flouring-mills ;  also  manufactures  of  hosiery, 
linen  thread,  counterpanes,  and  soap.     Pop.  (1896)  8,637. 

Etawah,  c-taa  wa'a:  a  district  (and  city)  of  Agra,  North- west Provinces,  British  India;  on  the  left  bank  of  the 

.lumna;  between  the  parallels  26°  20'  and  27  N.  Area, 
1,694  sq.  miles.  It  is  on  the  great  alluvial  plain  between 
the  (ianges  and  .lumna,  anil  in  general  requires  irrigation. 
About  one-half  of  the  district  is  cultivated.  The  Ea.st 
Indian  Railway  runs  through  the  district.  Etawah  city  is 
on  the  .lumna,  70  miles  S.  E.  of  Agra.  The  town  (see  map 
of  X.  India,  ref.  6-E)  is  intersected  by  ravines,  crossed  by 
broad  bridges,  and  has  about  35,000  inhabitants.  Pop.  of 
district  about  750,000,  of  whom  about  95  per  cent,  are  Hin- 

dus. M.  W.  Harkinoton. 

Etchemiiis :  See  Algonqcian  Isdiaxs. 

Etching:  .See  Exgravixg. 

Ete'ocles  (in  Gr.  'EteokX^j)  :  a  mythical  king  of  Thebes 
(in  Boeotia)  and  a  son  of  (Edipus.  lie  and  his  brother  Poly- 
niees  agreed  to  reign  alternately  over  Thebes,  but  Eteocles 

usurped  the  throne  when  his  brother's  turn  to  reign  came. 
The  famous  expedition  of  the  Seven  against  Thebes  was 
undertaken  to  restore  Polynices,  who  killed  Eteocles  in  sin- 

gle combat. 
Etf'siail  Winds  [etesian  is  from  Gr.  irriijiai.  iriiaiai 

Si/eftoi,  periodic  winds;  tros,  year];  northerly  and  north- 
easterly winds  which  prevail  in  summer  throughout  a  great 

part  of  Europe  and  in  X'orthern  Africa.  The  name  occurs in  its  Greek  iorm  in  several  ancient  writers,  and  is  now  oc- 
casionally seen  in  meteorological  works.  These  winds  arise 

in  a  great  degree  from  the  heat  of  the  African  Sahara. 

Etex,  (J'teks',  AxToiXE :  sculptor,  painter,  engi-aver,  arch- itect, and  author:  1).  in  Paris,  Mar.  20,  1806;  educated  there 
and  in  Rome,  and  achieved  distinction  in  all  the  departments 
to  which  he  gave  attention.  He  published  an  En/sai  sur  le 
Beau  (1851) ;  Cours  eUmeniaire  de  Dessin  (1859) ;  and  J. 
Pradier,  Anj  Sclieffer :  Etudes  (1859).     D.  July  17,  1888. 

Eth'eUjert :  King  of  Kent ;  ascended  the  throne  in  560 
A.  D.  He  became  the  most  powerful  prince  (brctwalda)  of 
the  heptarchy  about  590.  His  wife,  Bertha,  a  daughter  of 

the  King  of  "Paris,  was  a  Christian,  and  induced  Ethelbert and  his  subjects  to  profess  Christianity  in  597  A.  D.  St. 
Augustine  was  instrumental  in  their  conversion.  Ethelbert 
gave  to  the  Anglo-Saxons  their  first  written  code  of  laws. 
D.  Feb.  23,  616  a.  d. 

Etii'elred  (or  jEthelred)  I. :  Anglo-Saxon  King  of  Eng- 
land :  succeeded  his  brother  Ethelbert  in  866  A.  D.  In  the 

first  year  of  his  reign  the  island  was  invaded  by  Danes,  who 

conquered  a  large  part  of  his  kingdom.  His  brother  Al- 
fred defeated  the  Danes  in  870.  Ethelred  was  killed  in  bat- 

tle with  the  Danes  in  871  a.  d.,  and  was  succeeded  by  Alfred 
the  Great. 

Ethelred  II..  surnamed  The  Unready  :  Anglo-Saxon 
King  of  England:  a  son  of  Edgar;  b.  in  968  A.  D.  His 
mother  was  Elfrida.  notorious  for  her  crimes.  He  suc- 

ceeded his  half-brother,  Edward  the  Jlartyr.  in  978.  In  his 
disastrous  and  inglorious  reign  the  kingdom  was  invaded 
and  ravaged  by  tlie  Danes,  to  whom  he  paid  large  sums  of 

mcmey  to  purchase  peace,  but  they  soon  renewed  their  pirat- 
ical incursions.  The  Danish  king  Sweyn  took  London  in 

1014.  and  Ethelred  fled  to  the  court  of  the  Duke  of  Xor- 
mandv,  who  was  his  wife's  brother.  He  died  in  1016.  leav- 

ing two  sons — Edmund  Ironside  and  Edward  the  Confessor. 

Eth'elwolf:  Anglo-Saxon  King  of  England;  the  eldest 
son  of  Egbert,  whom  he  succeeded  in  836  a.  d.  His  king- 

dom was  harassed  V)y  several  incursions  of  the  Danes,  who 

pillaged  London  in  851.  He  defeated  these  invaders  at 
Okely  in  that  year.  He  married  in  856  Judith,  a  daughter 
of  Charles  the  Bald,  King  of  France.  D.  in  8.58  A.  D.  He 
left  four  sons— Ethelbald,  Ethelbert,  Ethelred,  and  Alfred 
the  Great. 

E'ther  [I^at.  aether  =  Gr.  alei\p.  clear  sky.  upper  regions 
of  air;  cf.  oiBpri.  fair  weather;  affleic,  burn,  glow]:  a  hypo- 

thetical medium  which  is  assumed  to  pervade  all  space,  and 
is  regarded  as  possessing  extreme  tenuity  and  elasticity, 
and  as  being  the  medium  of  the  ti'ansmission  of  light  and 
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heat,  tliese  forces  being  transmitted  liy  vibrations  or  undu- 
lations of  tliis  ether. 

Ether:  a  general  name  applied  to  two  classes  of  enm- 
pounds  which  are  sometimes  calli'd  yi/ii/i/i'  /■/Ih'IS  and  coni- 
pound  dhers,  tlioiigh  now,  more  coinmonly,  c/hern  and  ethe- 

real salts.  They  are  usually  vohitile  fragrant  substances. 
Ordinary  ether,  often  called  siiljiliiirir.  c//(('/-  because  sul- 

phuric acid  is  used  in  its  preparation,  is  the  best-known 
ether.  It  is  formed  from  ordinary  alcohol  by  the  action  of 
sulphuric  aeid,  and  it  has  been  shown  to  be  the  oxide  of  the 
radical  ethyl,  CjHb.  as  alcohol  is  the  hydroxide  of  the  same 
radical.  Tlie  relation  between  them  is  the  same  as  that 

between  potassium  hydroxide  and  potassium  oxide,  as  indi- 
cated by  the  formuke — 
KOII  K,0 

Potassium  hydroxide.  Potassium  oxide. 

(\i1b.oh  (e'2ii»)20 Ethyl  hydroxide.  Ethyl  oxide. 
(Alcohol.)  (Ether.) 

Other  ethers  bear  the  same  relation  to  corresponding  al- 
cohols. Common  ether,  or  ethyl  ether,  is  a  colorless,  trans- 

parent, and  highly  mobile  liquid  of  characteristic  odor  and 

taste.  Its  specific  gravity  is  0'736,  and  it  boils  at  95°.  When 
its  vapor  is  mixed  with  air  the  mixture  is  extremely  ex- 

plosive. It  is  a  good  solvent  for  resins,  fats,  alkaloids,  and 
many  other  classes  of  carbon  compounds.  Ether  is  much 
used  in  medicine  and  surgery  as  a  diffusible  stimulant,  and 
is  one  of  the  most  widely  used  and  safest  of  anaesthetic's.  It 
was  introduced  by  Dr.  Morti^n,  of  Boston,  IMass.,  and  was 
probably  the  first  complete  aiucsthetie  ever  employed.  See 
Anesthetics. 

Ethereal  salts,  or  compound  ethers,  are  analogous  to  me- 
tallic salts  (see  Salts),  and  are  formed  by  the  action  of  an 

a,eid  on  an  alcohol,  the  two  reacting  in  lihe  same  way  that 
an  aciil  acts  upon  an  ordinary  base.  Thus  acetic  acid  acts 
upon  potassium  hydroxide  and  upon  ordinary  alcohol,  as 
represented  in  the  following  equations: 

1.  C  JIaO.olI  +  KOM  =^  CjHsO.OK  -t-  H,0 ; 
2.  C2II3O.OII  -I-  ('2H6.OII  =  CJIsO.OCJIe  -1-  IIjO. 

The  principal  product  of  the  first  reaction  is  potassium 
acetate,  a  salt ;  while  the  principal  product  of  the  second 
reaction  is  ethyl  acetate,  an  ethereal  salt,  or  compound 
ether.  This  product  is  also  called  acetic  ether.  It  is  an 
exceedingly  fragrant  stimulant  and  anti-spa,smodic.  Among 
other  well-known  compounds  belonging  to  the  same  class 
the  following  may  be  mentioned  : 

Butyric  ether  (ethyl  butyrate,  CjHb.C^HtOs),  used  in  ]ire- 
paring  artificial  pineapple  sirup ;  pelargonic  ether  (ethyl 
pelargonate),  for  making  artificial  rpiince  flavor;  amy!  ace- 

tate, for  making  jargonelle  [lear  essence,  extensively  used 
in  confections,  besides  an  immense  number  of  other  ethers 
and  mixtures  used  in  artificial  flavoring;  iodic  ether  (ethyl 
iodide),  used  in  medicine ;  nitrous  ether  (ethyl  nitrite, 
OjHs.NOj),  used  fin  making  sweet  spirits  of  niter.  Fats 
iq.  V.)  belong  to  the  same  class  of  compounds. 

Revised  by  Ira  Remsen. 

Eth'erege,  or  Etlieridge,  Sir  George;  English  drama- 
tist ;  b.  about  16;i0.  He  wrote  ,She  Would  if  She  Could  (1668)  ; 

The  Ma?i  of  Mode  (1676) ;  and  other  successful  comedies. 
He  entered  the  diplomatic  service,  went  to  Constantinople 
and  Stockholm,  and  was  sent  as  ambassador  to  Katisbon  in 
1683.     D.,  probal.ily  in  Paris,  about  1694. 

Ethics  :  See  Moral  Philosophy. 

Ethio'pia  [Lat.  Aethiopia.  Gr.  Aiewnla,  popularly  under- 
stood to  mean  land  of  the  burnt-faces,  aWeiv,  burn  +  Sif/, 

face]:  a  name  given  by  ancient  geographers  to  the  regions 
situated  S.  of  Egypt  and  Libya.  The  name  Ethiopians  was 
originally  applied  by  the  Greeks  to  all  the  peoples  who  livetl 
in  the  southern  parts  of  tlie  known  world,  including  the 
dark-colored  natives  of  India.  As  the  ancient  Greeks  and 
Romans  had  but  little  intereour.se  with  the  Ethiopians,  the 
accounts  whicli  they  have  transmitted  to  us  are  very  defect- 

ive and  uncertain.  They  supposed  Ethiojiia  to  be  inhab- 
ited by  several  races  called  Troglodytes,  Pygmies,  Macrobii, 

and  Blemmyes.  According  to  some  traditions,  the  Egyp- 
tians derived  their  civilization  or  came  themselves  from 

Ethio])ia.  The  connection  between  Egypt  and  Ethiopia  was 
at  all  periods  intimate,  but  the  belief  has  become  more  prev- 

alent that  civilization  ascended  the  Nile  instead  of  descend- 

ing it.  In  its  extended  si'use,  Etliiopia  corresponded  to  the 
modern  Nubia.  Sennaar,  Kordofan.  and  Northern  Abyssinia. 
The  population  of  this  vaguely  defined  region  was  a  mix- 

ture of  Arabian  and  liibyan  races  with  the  genuine  Ethio- 
pians. The  latter  liiid  wi'll-formed  liudis.  and  a  facial  out- 

line resembling  the  t'aucasian  in  all  but  its  inclination  to 
prominent  lips  and  a  somi^whal  sloping  forehead.  Their 
language  was  Semitic.  The  Nubians  ami  Shangallas  of  the 
present  time  are  proliably  thiMr  descendants. 

The  term  Ethiopia  proper  was  restricted  to  the  kingdom 
of  Meroii.  The  high  civilization  of  Ethiofiia,  as  attested  by 
historians  and  confirmed  by  monuments,  was  confined  to 
the  island  of  Meroij  and  Aethiopia  Aei/>/pli.  The  capital  of 
this  region  was  Napata,  on  the  Nile.  It  tiecanu:'  one  of  the 
most  powerfid  and  civilized  nations  of  tlie  world  as  early  as 
1000  B.  c.  The  government  was  a  sacerdotal  momirehy.the 

priests  being  the  ruling  class,  as  in  Egypt,  'i'he  miiitary 
power  of  the  Ethiopians  was  celebrated  by  Isaiah  (xx.  5)  and 
other  Hebrew  prophets,  and  the  sacred  history  records  their 
invasion  of  Palestine.  In  the  eighth  century  b.  c.  an  Ethi- 

opian dynasty  (the  twenty-fifth  of  Egypt)  reigned  in  Lower 
Egypt.  The  first  king  of  this  dynasty  was  Sabaco,  whose 
son  and  successor,  Sebichus  (the  So  or  Seva  of  the  Bible), 
was  an  ally  of  Hoshea,  King  of  Israel,  in  722  B.  c.  It  is 
stated  that  in  the  reign  of  the  Egy]:itian  King  Psammetichus 
(630  B.  c.)  the  military  caste,  nnmljering  240,000,  migrated 

into  Ethiopia.  It  was  invaded  by  the  army  of  C'ambyses, 
King  of  Persia,  in  5i!0  B.  c.  According  to  Josephus,  he  con- 

quered Meroe.  In  the  reign  of  Augustus  Caesar,  Candace, 
Queen  of  Ethiopia,  waged  war  against  the  Romans.  Having, 
been  defeated,  she  sued  for  peace,  and  became  tributary  to 
him  in  23  B.  c,  but  the  Roman  tenure  of  Ethiojiia  was  al- 

ways precarious.  Early  in  the  fourth  century  many  Chris- 
tian churches  were  planted  in  Ethiopia.  See  Hopkins,  Trav- 

els in  Ethiopia  (1835).    See  Abyssinia. 
Revised  by  C.  K.  Adams. 

Ethiopic  Language ;  the  language  of  the  Geez  or  Ag'- iizi  (i.  e.  those  who  have  traveled,  or  the  free).  jNIodern 
philologists  use  Geez  as  the  more  accurate,  in  preference  to 
Ethiopic  language,  the  more  general  term,  for  it  has  nothing 
in  common  with  the  language  of  the  race  called  by  the  an- 

cients ^thiopes  (the  Cushites  of  the  Bible) :  and  in  the  large 

empire  of  Abyssinia,  whii'h  was  e^dled  Ethiopia  in  the  Mid- 
dle Ages,  there  were  and  are  still  many  other  languages. 

The  Geez  were  one  of  the  Semitic  tribes,  who  had  emigrated 
from  Arabia  to  Abyssinia,  and  had  settled  in  Tigre  and  its 
capital,  Aksum.  In  the  large  Abyssinian  empire  which 
grew  up  around  Aksum,  and  which  was  gradually  Chris- 

tianized after  the  fourth  century,  this  Geez  language  be- 
came the  official  and  the  Church  language,  beside  which  the 

dialects  and  languages  of  the  different  native  tribes  still  con- 
tinued to  exist.  l)ut  were  not  used  as  written  languages.  In 

this  ruling  position  as  the  official  language  of  the  em])ire  it 
continued  to  maintain  itself  until  the  middle  of  the  thir- 

teenth century,  when,  in  consequence  of  a  change  of  dynas- 
ty, the  Amharic  language  gradually  gained  the  ascendency 

at  the  imjierial  court,  and  entirely  superseded  the  Geez  as 
the  official  language.  But  its  position  as  the  language  of 
the  Church  and  of  the  scholars  of  Christian  Aliyssinia  it  did 
not  lose  in  consequence  of  tliis  political  revolution.  The 
clergy  and  literary  men  were  for  centuries  compelled  to 
have  a  knowledge  of  it,  and  understood  it  even  well  enough 
to  write  books:  and  the  old  Geez  books  continued  to  be  co])- 
ied.  During  the  last  300  years  books  of  all  kinds  have  been 

prepared  in  the  Amharic  Language  {q.  v.).  which  is  more  fa- 
miliar to  the  people,  and  even  the  Bible  or  parts  of  it  have 

been  translated,  especially  at  the  instance  of  the  Protestant 
missionaries,  into  the  modern  languages  of  Abyssinia,  in 
particular  into  the  Amharic  and  Tigre,  without  diminishing, 
however,  the  influence  of  the  old  (reez  translations.  As  a 

popular  language  the  Geez  has  died  out  even  in  Tigre,  its 
original  home,  or  rather  it  has  been  modified  in  the  mouths 
of  the  people  into  dialects.  Among  these  descendants  of  the 
Geez  language  two  principal  dialects  are  distinguished  ;  the 
Tigre,  which  is  closelv  allied  to  the  Geez,  and  which  is 

spoken  by  nomadic  tribes  in  the  extreme  north,  in  the  re- 
gions bordering  on  Nubia  and  Sennaar,  which  for  a  long 

time  have  been  cut  loose  from  Abyssinia;  and  the  Tigrina, 

which  is  spoken  in  the  old  province  of  Tigre  and  the  neigh- 
boring districts,  and  which  has  degenerated  more  than  the 

other  in  sounds,  forms,  and  fullness  of  words,  and  is  largely 
mixed  with  Amharic  words.  A  grammar  of  this  language 

has  been  published  by  Prstorius,  Grammatik  der  Tigriila- 
sprache  (1872). 

The  Geez  is  a  purely  Semitic  language,  but  still,  in  its  way, 
is  very  peculiar,  and  is  justly  regarded  as  a  special  branch  of 
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the  Semitic  family.  Its  relation  to  llic  laiifiiiuijo  of  llie  Ilim- 
yaritic  monumi;iits  (i.  e.  the  SalK-aii)  ctaii  lianlly  be  said  to be  nearer  tlian  its  rehifioii  to  I  lie  Arable  as  now  written.  It 

has,  however,  iiiiu'h  in  coiiimtju  with  the  entire  Arabic  firoup 
of  lansnaKes,  not  only  in  regard  to  the  stock  of  word.s,  but 
also  in  regard  to  thi^  system  of  sounds  and  the  formation  of 
words;  and  although  it  has  never  attaineil  the  fullness  of 
forms  of  the  Arabic,  it  has  developed  soini^  Semitic  pecul- 

iarities, even  more  consistently  than  the  written  Arabic. 
Hut  in  uumy  words,  roots,  forms,  and  even  in  numy  syn- 

tactic forms.'  11,  agre<'S  more  with  th<'  northern  Semitic  lan- 
guagia,  especially  with  the  Hebrew,  but  also  with  the  Ara- 

maic and  the  Assyrian.  It  must  therefore  be  assum('d  that 
the  (Jooz,  after  its  branching  off  from  the  northern  Semitic, 
(continued  to  develop  itself  in  connection  with  the  southern 
Semitic  (Arabic)  languages,  but  separated  itself  very  early 
from  these,  and  colli iinunl  to  go  along  its  own  path.  For 
this  reason  it  has  still  many  peculiarilii's  of  the  ancient 
Semitic  lauguagi^s — peeiUiarities  which  have  been  aban- 

doned even  in  the  Arabic  ;  and  in  some  respects  has  re- 
tained the  most  ancient  forms  (e.  g.  it  has  no  article). 

Other  forms  it  has  developed  in  a  i)ecnliar  manner,  contrary 
to  the  method  of  all  other  Semitic  languages  (i\  g.  most  of 

the  prepositions  'and  conjunctions).  Especially  in  the 
method  of  construction  it  has  formations  which  are  hardly 
to  be  found  in  the  other  Semitic  languages,  and  has  acquired 
a  flexibility  of  .syntax  which  distinguishes  it  favoralily  from 
all  the  otlier  languages  related  to  it.  On  the  other  hand,  be- 

sides many  ancient  and  peculiar  forms  in  the  (iecz,  there 
are  met,  strange  to  say,  many  forms  which  the  other  Semitic 
languages  only  reached  in  their  latest  stages  of  development 
(e.  g.  the  disapiiearance  of  the  inner  passive  and  of  the  par- 

ticipial form,  the  droii|iing  of  short  vowels,  etc.) :  and  it  may 
be  inferred  from  this  that  the  Gcez,  as  it  is  presented  in  the 
Abyssinian  books,  has  already  passed  through  a  long  stage 
of  development.  From  this  it  is  seen  that  the  study  of  the 
Geez  is  very  important  and  instructive  to  the  Semitic  phi- 
lologist. 

The  Geez  has  never  been  grammatically  treated  by  native 
(.\byssinian)  scholars.  In  Europe,  after  several  very  incom- 

plete attempts  in  the  sixteenth  and  seventeenth  centuries, 
it  was  treated  of  in  a  grammatical  and  lexicographical  ex- 

position, which  for  its  time  was  excellent,  by  Hiob  Ludolf 
(Orammar  and  Lexicon,  1661 ;  2d  ed.,  Lfxicon,  1699,  Gram- 

mar, 1702).  In  accordance  with  the  demand  of  modern  lin- 
guistics, and  on  the  basis  of  a  much  fuller  knowledge  of 

Ethiopic  literature,  the  language  has  also  been  treated  of  by 
A.  Dillmann  ((rra?»ni«r,  1857 ;  Lexikoti,  186.5),  and  in  shorter 
form  by  F.  Prietorius  (grammar,  with  chrestomathy  and 
glossary,  1886,  one  of  the  volumes  of  the  Porta  Liiiyuarum 
Orientalium).  See  also  E.  Schrader  (comparison  between 
Ethiopic  and  the  cognate  languages,  1860) ;  B.  Stade  (on  the 
quadriliterals,  1871);  and  E.  Konig  (on  script,  pronuncia- 

tion, and  forms,  1877). 
The  Geez  is  written  with  peculiar  characters,  which  orig- 

itudly  were  identical  with  the  Himyaritic  and  old  Arabic 
characters  found  in  the  inscriptions  of  Syria  and  AssjTia, 
and  were  afterward  only  slightly  modified.  It  is  written 
from  left  to  right,  and  is  also  remarkable  in  that  it  sepa- 

rates the  single  words  by  two  dots  (:),  and  that  the  writing 
of  vowels  by  means  of  little  lines  and  hooks,  which  are 
attached  to  the  consonants,  is  uniformly  carried  out.  These 
characters  were  subsequently  used  in  Abyssinia  for  the  other 
dialects  and  languages  also,  especially  for  the  Amharic  and 
the  Tigriiia,  but  enriched  by  several  new  characters,  so  that 
they  can  be  said  to  have  become  the  nniversal  alphabet  of 
Abyssinia.        August  Dillman.v.     Revised  by  C.  H.  Toy. 

Ethiopic  Literature:  the  hterary  monuments  in  the 
Ethiopic  Language  (q.  v.).  The  oldest  monuments  of  the 
Ethiopic  characters  and  language  which  are  known  at  pres- 

ent do  not  date  beyond  the  first  centuries  of  the  Chris- 
tian era.  They  are  coins  and  inscriptions  ;  among  the 

latter  especially  the  large  inscriptions  of  Axoom,  which 
have  been  made  known  to  the  world  by  Kiippel  in  the 
mrcount  of  his  travels.  They  mostly  show  an  archaic  mode 
of  writing  the  consonants,  and  the  vowel-signs  are  only 
in  their  infancy.  An  Ethiopic  literature  came  into  ex- 

istence after  the  introduction  of  Christianity  into  Abys- 
sinia (in  the  fourth  century),  and  has  always  retained  a 

predominantly  religious  character.  Its  basis  was  the 
translation  of  the  liible,  both  the  Old  and  New  Testa- 

ments, together  with  the  semi-biblical,  apocryphal,  and 
pseudciiigraphic  tiooks  belonging  thereto,  which  in  t he  oilier 

churches  were  n^jecled  or  lost  (as  the  book  of  Jubilees,  of 
Enoch,  tlic  Apocalypse  of  Ezra,  the  Ascension  of  Isaiah,  the 

Sheiihcril  of  Hernias,  and  others).  'I'lie  entire  translation 
was  made  from  the  Greek,  but  was  afterward  revised  several 
times — the  (Jld  Testament  at  last  even  from  the  HeVjrew; 
and  it  is  necessary  therefore  to  distinguish  between  the  old, 
middle,  and  latest  revisions  of  the  text.  The  pseudepi- 
graphie  books  are  nearly  all  printed.  A  critical  editicm  of 
the  Old  Testament  has  been  begun  by  I'rof.  Dillniann,  and 
has  progressed  (1H!(:S)  through  the  second  book  of  Kings. 
The  I'salms  and  Solomon's  Song  have  been  published  several 
times.  The  New  Testament  was  printed  at  Koine  in  1548, 
and  was  reproduced  in  the  London  Polyglot  with  many  mis- 

takes. The  edition  (now  out  of  print)  of  the  English  Bible 
Society  (by  P.  Plait,  1826)  gives  a  mixed  text,  which  can  not 
be  used  for  critical  purposes.  The  other  literature  consists, 
for  a  large  part,  of  translations  of  Greek  and  even  Coptic 
works,  and  after  Mohammedanism  had  taken  root  in  Egypt, 
the  mother  country  of  the  Abyssinian  Church,  Arabic  works 
also  were  translated.  The  literature  comprises  theological 
and  religious  works  of  every  kind,  such  as  collections  of  old 
canons  (Clement  iiia,  Didascalia,  Synodus),  catena),  and  homi- 

lies, exegetical  and  dogmatical  writings  (especially  those  of 
Cyril,  Epiphanius,  Chrysostom,  and  also  of  the  Syrian 
Fathers,  especially  those  of  the  Jlonophysitic  Church ; 
Haimanota  Aban  (i.  e.  a  large  collection  of  conf(;ssions  of 
faitli  of  the  monophysitie  teachers);  lectionaries  for  the 
whole  year,  especially  for  the  fasts  and  the  Passion-time; 
horologia,  liturgies  of  the  mass,  and  church-books  for  the 
other  .sacraments,  and  for  burials,  church  disci|iline  (Fans 
Manfasawi),  and  church  law  (Fetha  Nagast),  Acta  Sancto- 

rum (Synaxa),  a  large  number  of  monastic  rules  and  monas- 
tic writings;  in  sacred  and  profane  history  and  chronology 

the  works  of  Joseph  Ben  Gorion,  George  Ben  Amid,  Abu- 
shaker,  and  others,  and  even  something  relating  to  philo- 

sophy and  the  natural  sciences. 
Among  the  native  productions  of  the  Abyssinians  them- 

selves are  dogmatic  treatises,  pseudonymous  apocalyptical 
writings,  numerous  prayer-books  and  formulas,  meditations, 
eulogies  and  biographies  of  saints,  martyrs,  monks,  and  arch- 

angels in  prose  and  verse,  mostly  productions  of  monkish 
imagination  and  an  insane  belief  in  miracles.  More  im- 

portant in  their  way  are  the  large  ancient  hyinn-books 
(Degwa,  Mawas'et,  Me'raf),  with  hymns  and  antiphonies,  not 
only  for  Sundays  and  holidays,  but  for  every  day  in  the 
year,  and  containing  formulas  for  the  ceremonies  in  honor 
of  all  the  saints  of  the  calendar,  with  peculiar  notes  for 
singing,  the  use  of  which  has  been  very  imperfectly  ex- 

plained. Most  of  these  works,  which  indicate  a  considerable 
[jrogress  in  religious  poetry  and  music,  have  been  traced 
back  to  a  certain  Jared  in  the  sixth  century.  Besides  these 
there  were  also  large  works  on  native  history,  and  explicit 
annals  of  the  several  kings  (from  which  J.  Bruce  in  the  sec- 

ond volume  of  his  travels  has  given  extracts),  which  were 
written  in  a  peculiar  language,  a  mixture  of  the  Geez  and 
the  Amharic.  After  the  extinction  of  the  Geez  a  beginning 
of  grammatical  and  lexicographical  work  was  made,  and 
was  deposited  in  many  Ethiopic-Amharic  glossaries  (Sava- 
sev). 

Much  was  also  written  during  this  period  on  medicine, 
witchcraft,  exorcism,  and  divination  for  the  superstitious 

people,  either  in  Ethiopic-Amharic  or  entirely  in  the  Am- 
haric language.  The  poetry  was  almost  entirely  in  the 

service  of  the  Church  and  of  religion.  At  all  events,  poems 
on  secular  affairs  in  the  Geez  language  have  not  been  pre- 

served. Besides  the  i)eculiarly  arranged  hymns,  only  lyrical 
poetry  was  developed.  The  poems  are  divided  into  strophes 

of  equal  length.  "  The  construction  of  the  strophes  shows many  varieties:  the  lines  are  rhymed;  the  syllables  are 
neither  measured  nor  counted.  Of  real  poetic  genius  there 
are  but  few  traces  in  these  poems ;  many  have  of  poetry 
nothing  but  the  rhyme. 

Of  the  entire  literature  there  have  been  printed  besides 
the  Bible  the  Hernias  Paster  (1860) ;  ethiopic  liturgies  and 
pravers  (1865) ;  Physiotogus  (1877) ;  and  a  number  of  things 
in  the  journals  of  the  French  and  German  Oriental  socie- 

ties, it  is  very  fully  represented  in  manuscripts  in  all  the 
large  libraries  of  Europe,  especially  in  Rome,  Paris.  Oxford, 
London,  Tubingen,  Frankfort-on-the-Main.  Vienna,  and 
Berlin.  Since  the  Abyssinian  war  in  1868  the  collection  of 
the  British  Museum  has  been  so  largely  increased  that  it  is 
without  doubt  the  largest  in  P^urope.  All  the  older  and 

most  of  the  later  manuscripts  are  written  on  beautiful  parch- 
ment.   Among  t  lie  mannseripts  none  date  further  back  than 
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the  tifti'Piith  century.  ('iitiilop;iu's  have  been  pulilisheci  of 
(he  colU'i-ticms  in  St!  I'etersliiiri,'  (IH37) ;  Wiirlenilieri:  (1.H4H); 
Tubhit;en(l«4T);  Oxford  (1H5H);  I'liris  (1859) ;  Viei\nii(l.s()2)  ; 
and  London  (1870).  August  Dillmann. 

Revised  by  C).  11.  Toy. 

E'tliiops  Mineral ;  tlie  black  powder  olitaiiied  by  trit- 
urating mercury  witli  sulpliur.  It  is  a  sulphide  of  mercury. 

The  term  ethiops  was  formerly  ajiplied  to  other  black  jiovv- 
<lers. 

Ethmoid  Bono  [et/imoid  is  from  Gr.  t]Bii6s,  sieve  +  cTSos, 
form] :  a  bone  in  man  jilaeed  between  the  orbits  and  at  the 
base  of  the  nose,  and  receiving;  its  name  from  its  luimerous 
perforations,  through  which  pass  the  branches  of  the  olfac- 

tory nerve.  In  comparative  anatomy  the  term  ethmoid  is 
applied  in  combijiations  to  various  structures.  l)utit  belongs 
properly  to  an  impaired  cartilage  bone  developed  at  the 
union  of  the  ti'abecula^  in  front  of  the  pituitary  space.  In 
man  it  consists  of  four  parts — the  cribriform  plate,  the  per- 

pendicular plate,  and  the  two  lateral  masses.  In  the  con- 

<lition  called  "  pug  nose  "  the  perpendicular  plate  is  deficient, 
and  in  consequence  the  liridge  of  the  nose  is  low. 

J.  S.  Kino  SL  BY. 

Etlinolo^y  [from  Gr.  eflras,  nation  +  \6yos,  discourse] : 
in  common  usage,  the  science  which  treats  of  I  he  division 
of  mankind  into  races,  their  origin,  distribution,  and  various 
■characteristics,  including  the  whole  science  of  man.  In  a 
more  restricted  sense,  it  is  the  science  by  which  men  are 
•classified  into  races  or  groups  distinguished  by  physical 
characteristics,  as  the  color  of  the  skin,  the  structure  of  the 

hair,  the  attitude  of  the  eyes,  tlie  form  of  the  skull,  the  pro- 
portions of  the  skeleton,  etc. ;  but  this  use  has  not  largely 

prevailed.  The  tendency  at  the  present  time  is  to  apply 
the  word  to  that  science  which  treats  of  tlu'  culture  of  the 
tribes  and  nations  of  mankind,  or  the  origin,  development, 
and  condition  of  industrial  and  decorative  arts  and  the  arts 
of  amusement;  the  arts  of  society;  the  arts  of  language: 
the  arts  of  literature  ;  the  fine  arts  ;  natural  religions ;  and, 
finally,  the  opinions  of  mankind.  These  subjects  give  rise 
to  a  series  of  sciences  which  will  now  be  mentioned  in  the 
order  above  indicated. 

Technologi/. — This  term  is  sometimes  used  to  denote  the 
science  of  industrial  ai'ts.  Perhaps  it  is  well  to  extend  its 
signification  so  as  to  include  also  the  science  of  the  arts  of 
decoration  and  of  the  arts  of  amusement.  Jloderu  investi- 

gation has  demonstrated  that  all  industrial  arts  liave  had  a 
lowly  beginning  among  savage  tribes,  who  first  learned  to 
re-enforce  the  labor  of  their  hands  with  rude  tools  and  im- 

plements made  of  stone,  bone,  horn,  shell,  wood,  sinew, 
skin,  animal  and  vegetable  fiber,-  and  various  other  sub- 

stances. The  rude  tools  and  implements  of  this  earliest 
stage  of  culture  are  found  everywhere  throughout  the  hab- 

itable globe,  as  vestiges  and  evidences  of  the  lowly  condition 
of  primeval  man.  It  is  customary  to  speak  of  man  while  in 

this  condition  of  cidture  as  existing  in  the  "stone  age"; 
but  this  stone  age  was  not  a  synchronous  period  throughout 
the  habitalile  earth.  It  seems  to  have  begun  earlier  in  some 
regions  than  in  others,  and  it  certainly  extended  much  later 
in  some  lands  than  in  others.  The  term  stone  age  is  com- 

monly used  as  one  of  a  series,  namely,  stone  age,  bronze 
age,  and  iron  age.  These  jiarticular  ages,  or,  more  properly, 
stages  of  culture,  are  not  well  established  over  all  jiarts  of 
the  earth,  but  are  rather  applied  to  stages  of  culture  in 
Europe  and  in  some  smaller  portions  of  Asia  and  Africa. 
Another  method  of  seriating  the  stages  of  culture  is  of  wider 
application  and  of  greater  signilicance,  viz. :  first,  the 
hunter  .stage  :  second,  the  shepherd  stage;  third,  the  artisan 
stage;  fourth,  the  inventor  stage.  In  the  first  stage  man 
derived  his  food  from  nature,  by  hiuiting,  fishing,  and  har- 

vesting the  fruits  and  roots  of  the  forest  and  plain.  In 
the  second  stage  man  cultivated  the  .soil  to  some  extent,  and 
domesticated  animals,  and  fi'om  them  derived  his  food  and 
•clothing,  all  men  generally  being  engaged  in  the  same  occu- 

pation. In  the  third  stage,  marked  especially  by  the  growth 

of  "  city  states,"  men  were  engaged  in  various  trades  and  oc- 
cupations, using  tools  made  of  the  metals  and  various  other 

materials.  Thus  arose  a  division  of  labor,  one  man  produc- 
ing articles  for  the  use  of  others,  and  obtaining  from  them 

in  exchange  the  many  things  needed  by  himself.  In  the 
fourth  stage,  which  is  the  modern  period  of  highest  culture, 
such  trades  and  handicrafts  are  to  a  greater  or  less  extent 
superseded ;  the  powers  of  nature  are  employed  to  drive 
machinery,  which  men  operate  in  such  a  manner  as  to  multi- 

ply products  with  great  economy  of  human  strength. 

The  art.f  of  ili'riirntion  and  nmusKmenl  have  not  been 
satisfactorily  seriated,  or  classified  in  .stages. 
Sociuhyy  is  the  .science'  of  institutions  or  the  arts  of  so- 

ciety. These  arts  or  in.stitulions  are  usually  grouped  in 
three  great  classes,  viz. :  economics,  or  pjolitical  eecjnomy; 
civics,  or  the  science  of  government;  and  ethics,  or  the 
science  of  morality. 

Four  stages  of  economic  culture  may  tie  cpiite  clearly  <lis- 
cerned,  Ijut,  like  all  such  stages,  well-defined  planes  of  de- 
markation  are  not  found,  as  lower  stages  develop  gradually 
into  higher.  Among  the  lowest  tribes  a  stage  of  communal 
property  is  found,  when  much  the  larger  part  of  all  the 
property  is  owned  by  the  elan,  the  gens,  or  the  tribe.  In 
this  stage  only  a  few  articles  become  the  property  of  indi- 

viduals, and  such  property  is  usually  destroyed  on  the 
death  of  the  owner.  The  second  is  the  barter  stage,  when 
property  is  exchanged  for  property  to  supply  the  wants  and 
desires  of  the  exchanjj^ng  parties.  In  the  third  stage  a 
measure  of  value  and  medium  of  exchange  is  provided  by 
the  invention  of  money;  and  this  stage  is  apjiroximately 
coeval  with  the  artisan  stage  of  industries.  The  fourth 
stage  is  the  credit  stage,  when  business  is  transacted  through 
banks  and  clearing-houses  by  an  exchange  of  credits. 
The  civic  or  governmental  stages  of  culture  are  most 

fundamentally  characterized  as  two.  The  first  and  lowest  is 
the  tribal  stage,  where  the  organization  of  the  body  jjolitic 
is  a  sncietas  organized  on  the  liasis  of  actual  or  theoretical 
kinship.  The  second  and  higher  stage  is  national,  where 
the  body  politic  is  organized  on  a  territorial  basis,  giving 
the  rii'itas. 

Snvageri/  and  Barbarism. — Tribal  society  may  be  divided 
into  two  stages.  The  first  and  lowest  may  be  called  the 
clan  stage,  or  savagery,  in  which  kinship  is  primarily  reck- 

oned through  the  fenuile  line  in  such  a  manner  that  the 
chihlren  belong  to  the  clan  of  the  mother.  Clans  thus 
reckoned  by  kinship  in  the  female  line  are  grouped  into 
tribes  by  kinship  in  the  male  line  and  by  intermarriage;  so 
th.at  kinship  through  females,  kinship  through  males,  and 
kinship  by  marriage  are  alike  recognized.  Barbarism  is 
gentile  society,  in  which  kinship  in  the  gens — which  cor- 

responds to  the  clan  in  savagery — is  reckoned  in  the  male 
line.  A  number  of  such  groups,  or  gentes,  are  organized 
into  a  tribe.  In  the  gens  only  kinship  through  males  is 
recognized  ;  in  the  tribe,  kinship  through  females  and  kin- 

ship by  intermarriage  are  recognized. 
Patriarchies  are  forms  of  government  jieculiar  to  barbar- 

ism, or  the  gentile  structure  of  tribes.  In  them  the  elder 
man  becomes  chief  of  the  gens,  and  in  some  cases  holds  des- 
jjotie  sway  over  a  large  group  of  descendants  composed  of 
his  own  family  and  the  families  <if  his  younger  brothers. 
The  property  of  the  clan  is  communal,  but  is  to  a  greater  or 
less  degree  under  the  control  of  the  patriarch. 

Exoyamy  and  Endngamy. — An  attempt  has  been  made  by 
some  writers  to  show  that  two  systems  of  marriage  have 
widely  prevailed  in  the  world,  one  called  exogamy  and  the 
other  endogamy,  but  it  is  now  known  that,  in  the  case  of 
American  tribes  at  li'ast,  these  are  only  two  aspects  of  the 
same  form  of  marriage.  In  tribal  society  the  people  are  ex- 
ogamous  in  relation  t<j  one  group — that  is,  they  must  marry 
outside  the  elan  oi-  gens ;  but  they  are  endogamous  in  rela- 

tion to  another  and  higher  grouji,  for  they  must  marry 
within  the  tribe. 

Feudalism  is  a  transitional  stage  between  tribal  society 
and  national  society.  By  the  institution  of  feudalism  tribes 
are  fused  under  the  authority  of  great  leaders,  who  are  often 
landholders  on  an  extensive  scale.  Their  retainers  render 

them  service.  es]:iecially  in  war,  and  are  under  the  protection 
of  their  lords,  who  stand  between  them  and  the  crown. 

Pei-haps  national  society  may  be  best  seriated  in  two 
stages,  imperial  sovereignty  and  popular  sovereignty.  In 

the  first  the  state  is  theor'eticallv,  and  sometimes  actually 
and  wholh-,  under  the  authority  ot  the  ruler,  and  property 

is  held  in  trust  or  by  the  grace 'of  the  ruler.  In  the  second 
stage  the  citizen  is  the  sovereign,  from  whom  the  ruler  de- 

rives his  authority  through  constitutional  law,  and  the  au- 
thority of  the  ruler  over  the  property  of  the  subject  theoret- 

ically "extends  only  so  far  as  may  be  necessary  to  collect taxes  for  public  purposes. 

The  subject  of  ethics  not  only  involves  a  consideration  of 

the  development  of  human  cult'ure.  but  is  also  related  on  the one  hand  to  philoso]ihy  and  on  the  other  to  religion. 

P/iil(jlogy  or  linyia'.stics  if  the  science  of  languages.  At- 
t,empts  have  ofteu'been  made  to  classify  languages  by  gram- matical structure,  liut  no  such  system  of  classification  has 
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received  universal  or  even  ircneral  iicee])tance.  An  attempt 
has  been  nuule  to  classify  laiiKuaK'es  p'nelic-ally  liy  tliruwin),' 

together  tliose  having  a  cutninon  origin.  'I'o  a  hirge  exiciil this  classifieal  ion  is  based  npon  vocabularies,  and  to  a  slight 

degree  upon  grainniatic  eharacterislics.  'J'his  classilication is  yet  incomplete.  JIany  families  or  stocks  of  languages  are 
now  recognized,  but  there  are  numbers  of  languages  outside 
of  the  recognized  stocks  that,  liave  ncit  yet  been  studied  to 
such  an  extent  as  to  reveal  their  projier  allinilies  ami  indi- 

cate the  groups  to  which  tliey  bclouf;.  The  wcrU  of  classify- 
ing languages  is  one  of  vast  extent,  reipiiring  long  and  pains- 

taking research,  and  it  nmst  be  many  years  before  the  task 
is  completed. 

Formerly  it  was  expected  that  linguistic  research  would 
reduce  the  families  of  languages  to  a  very  small  nundier, 
and  by  some  it  was  even  supposed  that  all  woiUd  be  traced 
to  a  common  jirimeval  speech  ;  but  these  expectations  have 
not  been  realized,  though  many  Ianj;^ages  so  diverse  as  not 
to  be  mutually  understood  by  the  s[)eakers  have  been  traced 
to  connnon  origins.  On  the  other  hand,  research  has  brought 
to  light  a  greater  number  of  distinct  families  or  stocks  of 
languages.  With  the  progress  of  culture  languages  of  the 
same  stock  have  (lilferontiated,  while  the  lower  tribes  of 

mankind  appear  to  have  a  great  number  of  languages  be- 
longing to  t<itally  distinct  stocks;  so  that,  while  there  has 

been  some  djffereiitiation  of  languages  within  tlie  same  fam- 
ily, the  general  progress  has  been  toward  their  unification. 

As  culture  |)fogresses  fewer  tongues  are  spoken,  and  a  single 
tongue  is  common  to  an  ever-increasing  body  of  peoide. 
Often  distinct  languages  of  the  same  stock  are  formed  l)y 
amalgamating  with  languages  of  other  stocks,  so  that  inde- 

pendent tongues  disap|)ear  and  are  found  only  as  integral 
elements  in  stocks  that,  are  preserved.  All  evidence  goes  to 
show  that  in  savage  society  a  vast  number  of  wholly  inde- 

pendent languages  are  developed,  and  that  these  languages 
coalesce  to  some  extent  and  many  become  extinct. 

Literature. — The  lower  tribes  of  mankind  who  have  not 
developed  written  languages  are  always  possessed  of  a  great 
body  of  myths,  folk-lore,  and  legends,  which  are  handed 
down  orally  from  generation  to  generation.  In  it  the  sujier- 
stitions  of  the  people  are  almost  inextricably  confounded 
with  their  history.  Whenever  such  a  people  in  the  progress 
of  its  culture  becomes  ]>ossessed  of  the  art  of  writing,  more 
or  less  of  this  oral  literature  is  permanently  recorded,  es- 

pecially in  songs  and  tales ;  such  is  everywhere  the  root  of 
literature.  With  the  more  advanced  peoples  poetry,  romance, 
and  drama  are  abundantly  developed,  until  gradually  a  lit- 

erature of  science  springs  up. 
Tlie  (esthetic  or  tine  arts  also  belong  to  the  subject  of 

ethnology.  For  this  science  the  term  cesthetology  has  been 
proposed.  It  treats  of  the  origin,  development,  and  charac- 

teristics of  the  fine  arts.  Authors  are  not  wholly  agreed  as 
to  what  are  the  ilne  arts.  Some  would  include  poetry,  ro- 

mance, and  drama  in  the  fine  arts  ;  others  classify  these  arts 
as  literary.  All  agree  that  sculpture,  painting,  and  music 
belong  to  the  fine  arts,  and  by  most  authors  architecture  is 
considered  one  of  the  fine  arts,  though  perhaps  with  less 
substantial  reasons.  When  the  term  architecture  was  ap- 

plied to  the  construction  of  temples  and  great  public  works, 
and  especially  when  these  works  were  highly  symbolic,  the 
inclusion  of  architecture  in  the  fine  arts  could  be  supported 
with  cogent  reasons,  but  in  modern  times  the  term  archi- 

tecture is  applied  to  the  construction  of  all  classes  of  build- 
ings. To  an  overwhelming  extent  the  art  is  applied  to  in- 

dustrial structures.  For  this  reason  architecture  may  be 
included  among  the  imlustrial  arts,  its  chief  motive  being 
the  production  of  the  economically  .useful. 

Sculpture  has  a  very  lowly  beginning  with  primeval  man, 
for  the  lowest  tribes  of  which  there  is  knowledge  carved 
images  of  men  and  animals  in  stone,  bone,  wood,  and  other 
materials,  chiefly  to  develop  the  paraphernalia  of  religious 
worship.  This  art  attained  a  very  high  degree  of  develop- 

ment in  early  civilization,  especially  among  the  Greeks, 
whose  works  are  renowned  for  beauty  and  artistic  expres- 
sion. 

Painting  also  begins  in  the  lowest  known  stage  of  culture, 
when  rude  pictures  are  formed  of  human  beings,  the  lower 
animals,  and  various  inanimate  objects.  The  purpose  of 
these  crude  pictures  seems  to  be  in  the  main  mnemonic,  and 
they  are  known  as  picture-writings.  Such  graphic  art  is 
rude  and  conventional,  but  it  steadily  develo|is  through 
savagery,  barliarism,  and  civilization  along  two  distinct 
lines.  On  one  han<l  the  picture-writings  become  more  and 
more  conventional,  until  iileographic  writing  is  produced. 

then  syllabaries,  and  finally  alphabets.  On  the  other  hand, 
picture-writing  ilcvclops  into  modi-ni  painting,  and  becomes 
properly  an  a-st  hetic  or  fine  art.  The  .stages  of  this  develop- 

ment may  in  a  general  way  be  characterized  as  the  flat 
stage,  the  relief  stage,  the  perspective  stage,  and  the  chiar- 

oscuro stage.  In  the  first  the  picture-writings  are  mainly 
flat  representations  of  objects,  without  relief  or  perspective, 

and  are  often  found  as  monnchromcs.  'l"he  picture-writings of  the  North  American  Indians  are  chiefly  of  this  character. 
In  the  second  stage  skill  in  the  representation  of  relief  is 
developed.  Most  of  the  known  grajjhie  art  of  Egypt  is  of 
this  character.  In  the  third  stage  the  power  to  represent 
ol)jects  as  related  in  perspective  is  developed.  The  struggle 
of  art  through  the  stages  of  perspective  drawing  is  well 
illustrated  in  Chinese  and  Japanese  art,  where  imperfect 
perspective  and  conventional  forms  are  often  f(mnd.  The 
fourth  stage  is  represented  by  modern  grai)hic  art,  where  to 
relief  and  perspective  is  added  ai?rial  pers]iectivc,  with  a  nice 
gradation  of  lights  and  shades  and  a  high  aj)preciation  of 
the  values  of  the  constituent  parts  in  developmg  the  central 
thought  of  a  work  of  art. 

Music  is  born  of  the  dance,  and  the  earliest  is  purely 
rhythmic,  its  purpose  being  to  mark  time  for  tcrpsichorean 
performances.  The  music  of  the  American  Indians  is  large- 

ly of  this  character,  though  a  slight  development  of  melody 
is  discovered.  The  second  stage  is  the  melodic,  in  which 
themes  are  repeated  with  variations.  The  third  stage  is  the 
harmonic,  which  is  a  union  of  coexistent  melodies.  The 
fourth  stage  is  the  sympihonic,  when  music  is  a  succession  of 
harmonies  with  varying  themes.  Often  the  aesthetic  arts 
are  combined  in  song,  music,  and  poetry  ;  while  in  the  opera, 
music,  poetry,  drama  or  histrionic  art,  and  even  painting, 
are  combined. 

Reliyions,  as  naturally  developed,  are  usually  included  in 
the  subject  of  ethnology,  while  the  subject  of  revealed  re- 

ligion, or  theology,  is  excluded  therefrom.  The  subject  of 
natural  religion  is  presented  under  two  heads:  mythologies, 
as  theories  of  supernatural  beings  and  their  relation  to  man- 

kind and  the  universe  ;  and  worship — to  which  the  term  re- 
ligion is  sometimes  exclusively  applied — which  deals  with 

the  methods  of  propitiating  and  otherwise  influencing  such 
lieings.  It  will  thus  be  seen  that  the  whole  subject  of  my- 

thology is  logically  included  in  the  science  of  opinions,  and 
the  term  religion  should  then  be  applied  only  to  worship, 
but  the  more  common  usage  makes  it  include  mythology 
and  worship.  Religions  are  many.  In  tribal  society  every 
tribe  has  its  own  religion,  consisting  of  a  pantheon  of  super- 

human beings  and  a  system  of  worship.  Each  tribe  recog- 
nizes the  religion  of  other  tribes,  and  cultivates  its  own 

religion  for  a  variety  of  purposes:  to  preserve  health,  to 
cui'e  disease,  to  bring  abundant  harvest,  to  prevent  storms, 
floods,  and  droughts,  and  in  general  to  avert  all  the  evils  to 
which  mankind  is  subject,  as  well  as  for  the  purpose  of 
exalting  its  own  deities  and  obtaining  their  assistance  in 
thwarting  the  deities  of  hostile  tribes.  In  these  natural  re- 
ligicms  four  stages  of  philosophy  or  theology  are  discovered. 
The  first  has  been  characterized  by  Tylor  as  animism,  in 
which  inanimate  things  are  supposed  to  have  supernatural 
powers,  and  to  be  endowed  with  life  and  mind  ;  mountains, 
rivers,  trees,  stones,  and  other  inanimate  things  are  held  to 

be  of  equal  power  with  the  animate  world,  the  lower  ani- 
mals and  man.  The  second  stage  may  be  styled  zootJteism., 

in  which  the  distinction  between  the  animate  and  inanimate 

is  made :  spirits  of  mountains,  rivers,  and  other  great  geo- 
graphic features  there  are  still,  but  these  are  usually  sup- 

posed to  have  animal  forms.  The  pantheon  is  chiefly  made 
up  of  beings  with  animal  forms — wonderful  mammals,  birds, 
reptiles,  and  fishes,  and  mythic  articulates,  moUusks,  and  ra- 

diates. The  people  do  not  worship  the  live  animals,  but  only 
mythic  animals,  to  which  are  attributed  many  powers,  and 
which  are  supposed  to  have  a  supernatural  existence,  and 
to  have  been  the  progenitors  or  prototypes  of  the  existing 
animals.  In  this  stage,  too,  the  sun,  moon,  stars,  and  other 
heavenly  bodies  and  phenomena  are  worshiped  as  gods,  and 
they  are  supposed  to  have  the  forms  of  the  lower  animals, 
though  sometimes,  but  rarely,  of  men.  The  third  stage  may 
be  characterized  af^phj/sitheism,  in  which  the  heavenly  bodies 
and  the  great  powers  and  phenomena  of  nature  are  personi- 

fied and  deified.  The  fourth  stage  may  be  denominated 

psi/rtiot/ieisni.  Gradually  the  natural  gods,  as  powers,  as- 
sume especial  psychic  characteristics  and  come  to  preside 

over  realms  of  life,  passion,  and  human  interests :  thus  there 
is  a  god  of  war,  a  god  of  love,  a  god  of  revenge,  a  god  of 
agriculture,  etc. 
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The  methods  of  worship  can,  in  a  general  way,  be  charac- 
terized in  stages,  though  the  series  of  stages  necessarily 

coalesce  as  the  lower  is  developed  into  the  higher.  Of  the 
worship  attending  that  stage  of  theology  known  as  animism, 
little  is  known.  In  zootheism  the  jirincipal  form  of  wor- 

ship may  be  called  terpsichorcim.  The  gods  are  mainly  in- 

fluenced" by  dancing  and  music,  but  to  this  a  variety  of crude  ceremonies  is  added.  In  the  third  stage  terpsichorean 
worship  still  remains,  but  to  it  is  added  a  vast  system  of 
sacrificial  worsliip,  where  wine,  fruits,  animals,  and  men 
are  ofEered  to  placate  or  otherwise  influence  the  mythic 
gods.  In  this  stage  terpsichorean  worship  is  developed 
into  dramaturgy,  and  ceremonies  are  highly  dramatic  and 
thaumaturgic,  or  wonder-working.  In  the  fourth  stage 
terpsichorean  worship  wanes;  sacrificial  worship  with  dra- 

matic performances  still  remains,  but  to  it  is  atlded  an  im- 
portant element  of  what  may  be  called  fiducial  worship, 

which  is  characterized  by  profound  l>elief  in  the  gods,  faith 
in  their  powers,  and  reliance  on  tliem  for  all  the  good  of 
life.  This  new  form  of  worship  is  especially  characteristic 
of  psychotheism. 

Opinions. — It  has  been  proposed  to  designate  the  science 
of  opinions  by  tlie  term  sopliioloyy.  This  science  derives 
an  important  part  of  its  material  from  the  history  of  the 
growth  of  concepts  as  they  are  expressed  in  parts  of  speech. 
Another  great  source  of  material  is  discovered  in  the  history 
of  literature,  in  which  the  opinions  of  mankind  are  recorded. 
Mythologies,  which  are  very  numerous,  and  of  diverse  char- 

acters, afford  a  wealth  of  material  upon  the  same  subject. 
Finally,  the  history  of  the  sciences  contributes  its  materials. 
Two  great  systems  of  opinions  have  existed  side  by  side 
throughout  the  entire  history  of  human  culture,  which  may 
be  designated  as  mythological  opinions  and  scientific  opin- 

ions. In  the  earlier  history  of  mankind  the  mythic  basis 
Erevailed  ;  in  the  later,  the  scientific  ;  so  tiiat  development 
as  been  from  myth  to  science.  J.  W.  Powell. 

Ethyl  Butyrate  :  See  Butyric  Ether. 

Ethylene,  Oleflaiit  (ia.s,  or  Bicarbiireted  Hydrogen : 
a  gas  (C2II4)  produced  by  heating  alcohol  with  strong  sid- 
phuric  acid  or  boric  anhydride;  also  by  the  dry  distillation 
of  many  organic  bodies,  as  fats,  resins,  wood,  coal,  many 
salts  of  organic  acids,  etc.  It  is  an  important  constituent 
of  coal  gas,  the  illuminating  power  of  which  is  largely  due  to 
its  presence.  It  is  colorless,  and  has  a  faint  ethereal  odor, 
which  is  attributed  to  a  sliglit  contamination  with  ether 

vapor.  Its  specific  gravity  is  0-9784.  By  pressure  and  cold 
it  may  be  condensed  to  a  limpid  liquid.  It  burns  in  the  air 
with  a  bright  white  flame,  which  is  very  luminous.  It  is  a 
diatomic  radical,  uniting  with  two  atoms  of  CI,  Br,  Cy,  and 
other  monatomic  radicals,  and  with  one  atom  of  0,  S,  and 
other  diatomic  radicals.  By  replacing  hydrogen  in  two  or 
more  molecules  of  ammonia,  it  produces  diamines,  tria- 
mines,  etc.  Its  compound  with  chlorine  (C^HjClj)  has  long 

been  known  as  '•  Dutch  liquid." 
Etienne:  See  Stephanus. 

Etiolation  [from  Fr.  etioler,  be  bliglited;  of.  0.  Fr. 

esteiile  : Ital.  stoppia  <  Lat.  sti pula,  stu'pida,  stubble,  straw] : 
the  state  of  a  plant  whicli  is  deprived  of  green  color  by  the 
exclusion  of  light.  When  it  is  obtained  by  keeping  plants 
in  the  dark  in  order  to  render  them  tender  and  less  acrid,  it 
is  called  blanching,  as  in  the  case  of  celery.  In  this  process 
the  chlorophyll  pigment  disappears  from  tlie  chloroplasts 
in  the  cells,  leaving  them  colorless. 

Revised  by  Charles  E.  Bessey. 

Et'ive,  Loch :  a  salt-water  lake  or  inlet  of  the  sea  in  the 
county  of  Argyle,  Scotland.  It  is  20  miles  long,  and  varies 
in  width  from  half  a  mile  to  3  miles.  It  receives  the  river 
Awe,  and  communicates  with  the  Firth  of  Lorn.  Grand 
and  romantic  scenery  occurs  along  its  banks. 

Etna  (in  Gr.  KItvi)  ;  Lat.  JEt'na;  Sicilian,  Mongihd'lo) :  a 
volcanic  mountain  of  Sicily ;  in  the  northeast  part  of  the 
island,  adjacent  to  the  sea  and  very  near  to  the  city  of 
Catania.  It  is  an  isolated  mass  of  conical  form,  having  no 
connection  with  the  other  Sicilian  mountains,  from  which 
it  is  separated  by  the  valley  of  the  river  Alcantara.  It  has 

an  altitude  of  10"935  feet  above  the  level  of  the  sea,  and  its base  is  about  90  miles  in  circumference.  The  volcanic 
phenomena,  which  it  presents  on  a  greater  scale  than  is 
elsewhere  seen  in  Europe,  early  attracted  the  attention  of 
the  ancients,  and  were  described  by  Pindar,  who  mentions 
the  rivers  of  fiery  lava  rolling  down  its  side  into  the  sea. 
Thueydides  states  that  an  eruption  occurred  in  425  B.  c.     It 

is  recorded  tliat  four  vioh'nt  eruptions  occurred  in  a  period 

of  twenty  years — viz..  14(1,  ]:!.">,  12f!.  atid  121  n.  c.  The  city 
of  Catania  has  repeatedly  been  nearly  ruined  by  the  erup- 

tions and  earthquakes. 
The  form  of  th(^  mountain  leads  to  the  liclief  tliul  it  was 

once  more  lofty  than  now,  the  upjier  part  of  its  cone  having 

probably  been  Vilown  into  the  air  by  a  stupendous  explosion. 
The  crater  tluis  produced  has  been  filled  up  by  subsequent 
eruptions,  and  a  new  cone  built  over  it.  A  terrace,  or  shoul- 

der, high  up  on  the  slope  sefiaratcs  the  new  cone  from  the 
surviving  part  of  the  old.  The  Val  del  Bove,  a  great  valley 
on  the  east  slope,  ]iriilial>ly  marks  the  scene  of  another  ex- 

plosion. It  is  partly  filled  by  later  lavas.  The  eruptions 
of  modern  times  have  usually  issued  from  fissures  on  the 
flanks  instead  of  from  the  summit,  and  all  the  slopes,  in- 

cluding the  Val  del  Bove,  are  characterized  by  numerous 
cinder  cones,  marking  the  positions  of  .subsidiary  vents. 

The  lower  part  of  tlie  mountain,  up  to  an  elevation  of 
2.300  feet,  is  densely  inhabited  and  very  carefully  cultivated. 
The  soil,  consisting  of  decomjiosed  lava,  is  exceedingly  fer- 

tile, and  all  the  ordinary  Sicilian  products  are  raised  there 
with  ease  and  to  perfection.  At  a  height  of  2.300  feet  a  forest 
belt  begins,  and  extends  to  an  elevation  of  about  6.300  feet. 
Above  6,300  feet  the  desert  region — vast  wastes  of  black 
sand,  ashes,  lava,  etc. — begins,  and  extends  to  the  summit. 
It  is  covered  with  snow  for  about  eight  months  in  the  year, 
and  snow  may  be  found  in  certain  rifts  near  the  summit  in 
midsummer.  The  Casa  Inglesi.  a  hcmse  of  lava  built  by 
the  English  officers  stationed  in  Sicily  in  lISll.  stands  at  an 
elevation  of  9,652  feet.  Revised  by  G.  K.  Gilbert. 

E'ton  :  a  town  of  Buckinghamshire.  England ;  on  the 
Thames,  opposite  Windsor ;  22  miles  W.  of  London  (see 
map  of  England,  ref.  12-J):  pop.  (1891)  2,499.  It  is  the 
site  of  Eton  College,  one  of  the  most  famous  educational 
institutions  of  England,  foimded  and  richly  endowed  in 

1440  by  Henry  "S'l.".  although  the  buildings  were  not  com- 
pleted mitil  1523.  It  is  a  favorite  school  of  preliminary  in- 

struction for  the  sons  of  the  nobility  and  gentry.  Many 
scholars  are  at  the  age  of  seventeen  elected  to  valuable 

scholarshijjs  at  King's  College,  Cambridge.  Eton  is  gov- 
erned by  a  provost  and  seven  fellows.  The  main  portion 

of  the  establishment,  numbering  nearly  900,  consists  of  the 
oppidans,  who  live  outside  of  the  college,  and  for  whose 
tuition  the  same  price  is  (laid  as  for  that  of  the  collegers  or 
scholars.     The  numlier  of  the  latter  is  limited  to  seventy. 

Etrn'ria.  or  Tnsoia:  an  important  countiy  of  ancient 
Italy  ;  called  Tyrrhenia  (Tuppjivia.  or  ̂ vpa■n>'ia)  by  the  Greeks. 
It  was  bounded  \.  bv  the  Apennines.  E.  by  the  Tiber,  and 

W.  bv  the  Mediterranean  or  Tyrrhenian  Sea.  The  inhab- 
itants were  called  Etruscans  (Etnisci)  and  Tuscans  (Tusci) 

bv  the  classic  Latin  writers.  Their  national  name  in  the 

Etruscan  language  was  Baseria.  The  chief  rulers  bore  the 

general  title  "of  lucumo.  The  cities  which  composed  the 
league  of  Etruria  proper  are  universally  reckoned  as  twelve 
in  number,  but  these  can  not  all  be  identified,  as  no  ancient 
writer  has  preserved  a  list  of  their  names.  Among  the  most 
important  were  Tarquinii.  Veil,  Clusium,  Volsinii,  Cortona, 
Ca-re,  Perusia,  Arretium.  The  early  traditions  mention  sev- 

eral Etruscan  kings,  as  Porsena,  King  of  Clusium,  but  dur- 
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ing  the  fireafer  pail  of  the  historic  period  tlie  polilical  con- 
stitution was  an  aristocracy. 

Orii/iii  timl  Iliatorij. — Tlie  question  of  the  origin  and 
aflftnities  of  tlie  Ktriiscaiis  lias  long  exercised  the  ingenuity 
of  scholars  and  aiitiiiuaries,  but  it  still  remains  undecided. 
The  opinion  generally  adopted  by  Roman  writers  ascribed 
to  them  a  Lydiaii  origin.  The  earliest  authority  for  this 
tradition  is  Herodotus,  who  states  that  he  received  it  from 
the  Lydians.  This  opinion  was  rejected  Ijy  Ilellanicus, 
who  rei)ri'sents  the  Etruscans  as  Pclasgiaiis.  and  by  I)io- 
nysius  of  llaliearnassus,  who  considered  tliem  indigenous 
(autochthnnes),  and  states  that  in  his  time  they  wen;  very 
dist.iiK't  from  every  other  people  in  language  as  well  as 
in  manners  and  customs.  Nieinihr  maintainiMl  that  they 
were  a  mixture  of  Pelasgiaus  and  Unibriaus  with  a  raee  of 
northern  invailers  (liii.-ifhu),  wlio  eoiHpiered  them  at  an 
unknown  date.  lie  believed  that  the  Uasena  or  Etruscan 

nobility  came  originally  from  the  Rha'lian  Alps.  Knowl- 
edge of  the  history  of  the  Etruscans,  even  duriugthe  period 

of  their  greatest  power  and  prosperity,  is  very  vague  and 
imperfect.  The  Etruscan  language  is  thought  to  be  Indo- 
European  in  its  grammatical  construction,  though  its  vocab- 

ulary, so  far  as  ascertained,  can  not  lie  with  any  certainty 
afHliated.  There  is  no  Etruscan  literature  extant,  and  no 
bilingual  inscriptions  of  any  length  have  been  found.  There 
were  three  Etrurian  centers  of  occupation:  (1)  from  tlie 
Tiber  northward  to  Pisa,  when;  the  Etruscans  seem  to  have 
been  limited  by  the  Ligurians ;  (3)  the  settlement  on  the 
Po,  of  which  Bologna,  Verona,  and  Mantua  were  the  prin- 

cipal cities ;  the  Etrurian  population  is  shown  liy  inscrip- 
tions to  have  extended  northward  as  far  as  the  Kha'tian 

Aliis:  (8)  that  in  the  Phlegra'an  plains  surrounding  Capua 
and  Nola,  which  are  regarded  as  Etruscan  cities.  Livy 
states  that  before  the  Romans  became  the  dominant  people 
of  Italy  tlie  power  of  the  Tuscans  was  widely  extended  both 
by  sea  and  land.  Several  Greek  writers  attest  the  facts  that 
they  were  bold  and  enterjirising  navigators,  and  fitted  out 
large  fleets  for  naval  warfare.  In  538  B.  c.  they  fought  a 
naval  battle  against  the  Phoca'ansat  Corsica.  The  Tuscans 
and  Carthaginians  were  allies  on  this  occasion,  and  in  other 
battles  against  the  (ireek  colonies  of  Italy.  Besides  the 
twelve  cities  of  Etruria  proper,  these  people  possessed  an- 

other state  or  confederacy  (->ii  the  northern  siile  of  the  Apen- 
nines. According  to  the  Roman  traditions,  the  Tuscans 

were  a  powerful  nation  before  the  foundation  of  Rome.  7.53 
B.C.  It  probably  attained  its  greatest  power  about  1.50 

years  later.  The  Tuscan  cities  of  Clusium  and  'S'eii  were involved  in  several  wars  against  the  rising  ]iower  of  Rome. 
Tradition  indicates  the  establishment  of  an  Etruscan  dy- 

nasty at  Rome  under  the  later  kings,  the  two  Tarquins,  and 
assigns  to  this  period  of  Etruscan  domination  the  construc- 

tion of  the  Cloaca  Maxima  and  the  Capitol.  About  .508  B.  c, 
Porsena.  King  of  Clusium,  marched  against  Rome,  and,  as 
the  best  critics  believe,  captured  it.  Hostilities  continued, 
with  occasional  intervals,  between  the  Romans  and  the 
Veientes  from  483  b.  c.  to  396  B.  c,  when  Veii  was  captured 
by  Camillus  and  destroyed.  It  does  not  appear  that  the 
other  Tuscan  cities  gave  any  aid  to  Veii  during  this  period. 
This  apparent  neutrality  may  be  explained  by  the  fact  that 
their  northern  frontier  was  then  infested  by  predatory 
hordes  of  Gauls,  whom  they  were  scarcely  able  to  repel.  In 
the  subsequent  wars  it  was  sometimes  Tarcpiinii  and  some- 

times Volsinii  that  fought  against  Rome.  About  309  B.  c. 
the  combined  forces  of  several  Etruscan  cities  were  defeated 
by  Fabius  Maximus  in  a  battle  which  gave  the  first  decisive 
blow  to  their  power.  The  conquest  was  completed  by  a 
victory  which  the  Romans  gained  at  the  Vadimonian  Lake 
in  283  B.  c.  The  Etruscans,  however,  retained  long  after 
this  event  their  own  language,  customs,  religious  rites,  and 
nationality.  They  were  admitted  to  the  Roman  franchise 
ill  HO  B.  0. 

Arts  and  Civilization. — Ancient  writers  concur  in  repre- 
senting the  Etruscans  as  the  most  cultivated  and  refined 

people  of  ancient  Italy,  and  as  especially  skillful  in  orna- 
mental and  useful  arts,  in  which  the  ideas  and  patterns  used 

singularly  resemble  tliose  of  Egypt.  The  Romans  derived 
from  them  many  arts  and  inventions  that  conduce  to  the 
comfort  of  life.  The  genius  of  the  Etruscans  appears  to 
have  been  practical  rather  than  S])eciilative.  They  excelled 
in  agriculture,  navigation,  engineering,  and  in  useful  public 
works.  They  had  made  great  progress  in  architecture,  sculp- 

ture, and  painting,  and  especially  in  bronze-work  and  gold 
jewelry;  Irat  their  artistic  ability  was  far  inferior  to  that 
of  the  Greeks.     The  so-called  Tuscan  order  of  architci'ture 

is  a  Roman,  and  more  especially  a  Renaissance  modification 
of  the  Doric.  The  Cloaca  Maxima  at  Rome  iirovcs  that  they 
were  acquainted  with  the  true  principle  of  tlie  arch,  and  ex- 
em|ilifies  their  skill  in  the  construction  of  sewers.  Of  their 
tcmiiles,  theaters,  and  ani|)hitheaters  no  considerable  re- 

mains have  been  preserved.  Among  the  existing  monu- 
ments of  their  mas.sive  and  eyclopa;an  masonry  are  frag- 

iiienls  of  walls  which  defended  the  cities  of  Cortona,  Fa-sula^ 
Chisinm,  ami  Volaterivc.  Their  tomlis  are  in  .some  cases 
chaiuliers  hewed  in  a  cliff  or  soliil  rock. and  adorned  outside 
with  fa<;ades  like  those  of  temples.  The  interior  walls  are 
deitoratiMl  with  paintings,  and  the  tombs  contain  vast  num- 

bers of  vas(;s,  tripods,  urns,  etc.  The  Etruscans  excelled  in 
.sev(;ral  branches  of  plastic  art,  especially  in  the  fabrication 
of  bronzi;  articles  and  )iottcry.  Bronze  statues  and  utensils 
were  exporti'il  from  Etruria  in  immense  numbers.  Among 
the  extant  specimens  of  their  lironzc-work  are  probably  the 
figure  of  a  slie-wolf  in  the  Capitol  of  Rome,  of  which  group, 
however,  the  two  children  are  modern,  and  the  Chiraiera  in 
the  Museum  of  Florence.  Tlie  painted  vases  called  Etrus- 

can, which  have  been  found  in  great  numbers,  especially  at 
Chiusi  (Clusium)  and  Vulci,  are  Greek  in  design  and  work- 

manship. The  metallii;  specula  or  mirrors,  adorned  with 
figures  on  one  side,  a  peculiarly  Etruscan  manufacture,  are 
prized  as  illustrative  of  customs,  mythology,  etc. 
Authorities.— K.  O.  Miiller,  Die  Etrusker  (3  vols.,  1828) ; 

Deecke's  Etrustiische  Fursc/tiingen;  Pauli's  Etruskische Studiitn ;  Abeken,  Mittd  Jtaliin  (1843) ;  Dennis,  Citiex  and 

Cemdi'rien  of  Etruria  (1848) ;  Ingliirami,  Monumenti  Etrus- 
clii  (7  vols.,  1821-26):  Micali,  Storia  degli  Antichi  Popoli 
Itatiimi  (3  vols.,  1832) :  the  writings  of  Isaac  Taylor  and 

of  Crawford  on  Etruscan  Inscriptions :  Brunn's  liilievi 
ddlc.  Urne.  Elrusche  (Rome,  1870);  Jules  Jlaitha,  L' Art 
i^lrusque  (1888);  and  E.  S.  Bugge,  Etruskiscli,  iind  Ar- 
menixcli  (1890).  Revised  by  C.  K.  Adams. 

Etriisciiiis  :  See  Etruria,  and  Italic  Lanouages. 

Ett'liiUUer,  Ernst  Moritz  Ludwig  :  philologist  and  an- 
tiquary :  b.  at  Gersdorf,  near  Lobau.  Saxony,  Oct.  5,  1802 ; 

studied  at  Leipzig  and  .lena.  He  became  Professor  of  Ger- 
man at  Zurich  in  1833,  and  gained  distinction  by  his  re- 

searches in  niedia'val  German  literature.  He  produced  an 
epic  {)oem  called  Deutsche  Stammkonige  (1844),  and  Lexi- 
cnn  anglo-saxonicum  (1852).  He  also  edited  the  works  of 
several  old  German  poets.     D.  in  Zurich,  Apr.  15,  1877. 

Et'trick :  a  pastoral  vale  in  Selkirkshire,  Scotland ;  ex- 
tends along  the  Ettrick  river,  which,  after  a  course  of  28 

miles,  enters  the  Tweed  2  miles  below  Selkirk.  It  is  re- 
markable for  lieautifiil  scenery.  Ettrick  Forest,  a  royal 

hunting  tract,  included  all  Selkirkshire.  It  is  nearly  di- 
vested of  trees.  James  Hogg  (q.  v.).  the  poet,  called  the 

"Ettrick  Shepherd,"  was  born  in  the  yale  and  parish  of  Et- 
trick, which  was  also  the  haunt  and  residence  of  the  famous 

freebooter  Adam  Scott,  the  King  of  the  Border. 

Etty,  William  :  figure-painter :  b.  in  York,  England,  Mar. 
10,  1787;  pupil  of  Royal  Academy,  London,  and  of  Sir 
Thomas  Lawrence;  Royal  Academician  1828.  He  painted 
the  nude  successfully.  His  ]iictures  are  agreeable  in  color. 
Heail  of  a  Cardinal  {ISU)  is  in  the  South  Kensington  Mu- 

seum :  four  works,  including  Battier  (1844),  Xational  Gal- 
lery, London.     D.  in  York.  Nov.  13.  1849.  W.  A.  C. 

Etymology  [from  Gr.  eTv/xoXoyia:  Prvfwi/,  the  true  or 
original  sense  of  a  word  (eru^os,  t rue) -I- xdyoj,  discour.se]: 

tha"t  department  of  scientific  grammar  which  concerns  it- self with  the  history  of  individual  words  both  as  to  form 

and  signification.  In  the  common  usage  of  the  ordinary 

descriptiye  grammar,  however,  the  term  is  applied  to  that 

part  of  the  grammar  which  deals  with  modifications  in  the 
form  of  words,  i.e.  with  inflexion  and  derivation.  The  ety- 

mology of  scientific  grammar  seeks  to  reconstruct  the  primi- 
tive form  and  meaning  of  words  by  tracing  their  earlier 

forms  anil  values  and  by  comparison  of  cognate  languages 

or  dialects,  or  at  least  in  case  of  later  formations  to  deter- 
mine their  connection  as  derivatives  or  compounds  with 

primitive  word-forms  or  with  groups  of  word-forms  united 
severally  in  the  possession  of  a  common  element  known  as 
the  root.  The  tracing  of  earlier  recorded  forms  includes  the 

many  cases  in  which  a  word  can  lie  followed  into  the  terri- 
tory "of  another  language  from  which  it  has  been  borrowed. Prior  to  the  establishment  in  the  nineteenth  century  of 

the  science  of  comparative  philology,  etymology  was  little 

better  than  learned  guesswork.  It  relied  merely  upon  strik- 

ing resemblances  of"  form  or  meaning,  and  lacked  entirely 
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the  restniints  of  dufinite  critical  tests.  Witli  the  progress 
of  the  science  the  tendency  has  Ijcen  to  apply  with  increas- 

ing rigidity  the  tests  of  phonetic  law,  which  seems  to  offer 
the  only  safe  basis  for  estimating  the  correctness  of  an  ety- 
mology. 

The  natnral  tendency  of  the  mind  to  associate  resem- 
blance of  signification  with  resemblance  of  form  in  words 

produces  the  manifold  plienomena  of  folk-etymology.  This 
association  betrays  itself  most  commonly  in  changes  of 
form,  accommodating  the  word  to  its  presumed  etymon,  as 
female  for  femele  (cf.  male),  sparrow-grans  for  asparagus, 
but  also  in  mental  groupings,  .such  as  cutlet  witli  cut;  cf. 
Palmer,  Dictionary  of  Folk-etymology;  Andresen,  Deutsche 
Volksetyniologii'. 
Tlie  etymology  of  a  word  even  when  certainly  known  is 

not  directly  applicable  in  determining  the  form  or  use  of 
that  word  in  current  speech.  The  earlier  meaning  of  the 

word  is  no  "truer"  than  the  later.  Etymology  is  not,  as 
the  ancients  thought  and  as  its  name  implies,  a  search  for 

the  "true"  meaning.  Iiut  fur  the  /livfory  of  meaning  and 
use  as  well  as  form.  The  information  conveyed  by  an  cty- 
luology  is  therefore  to  be  historically  and  noi  directly  ap- 

plied. It  shows  how  a  word  has  come  to  be  what  it  is,  and 
makes  it  intelligible  in  its  historical  relations  and  according 
to  the  creative  conditions  of  its  existence. 

English  etymology  is  specially  treated  in  the  etymological 
dictionaries  of  Skeat  and  Miiller,  and  excellent  etymological 

notes  are  fomid  in  Murray's  and  Webster's  (International) 
English  dictionaries.  For  a  list  of  etymological  diction- 

aries, see  Dictionary.  Benj.  Ide  Wheeler. 

Ell,  o  (Lat.  Au'ga,  or  Augium) ;  town  of  Prance  :  depart- 
ment of  Seine-Inferieure ;  17  miles  E.  N.  E.  of  Dieppe  and 

2  miles  from  the  sea  (see  map  of  Prance,  ref.  3-E).'  It  has  a fine  Gothic  church,  and  manufactures  of  lace,  silk,  and  soap. 

Here  is  the  chateau  d'Eu,  which  was  owned  by  King  Louis 
Philippe,  and  is  surrounded  by  a  large  and  beautiful  park. 
It  contains  a  portrait-gallery,  which  is  said  to  be  the  finest 
collection  of  historical  portraits  in  Prance.  Pop.  (1895) 
4,818. 

Eu,  Prince  Louis  Philippe  Marie  Perdinand  Gaston 

d'Orleans,  Comte  d' :  general  :  b.  at  the  chateau  of  Neuilly, Apr.  38,  1843;  the  eldest  son  of  the  Due  de  Nemours,  and  a 
grandson  of  Louis  Philippe,  King  of  the  French.  In  1864 
he  married  Isabella,  daughter  of  Dom  Pedro  II.,  Emperor 
of  Brazil.  As  marshal  of  the  empire  he  took  command  of 
the  allied  forces  operating  against  Paraguay,  and  Mar.  1, 
1870,  the  war  was  ended  by  the  death  of  the  dictator  Lopez, 
who  was  killed  in  a  battle  at  Aquidubon.  He  was  command- 

er-general of  the  Brazilian  artillery  from  1865  to  1889,  but 
when  the  revolution  of  the  latter  year  deposed  Dom  Pedro. 

Comte  d'Eu  accompanied  him  to  Europe,  and  afterward  re- sided at  Versailles,  France. 

Euboe'a,  or  Ne^ropont  (in  Gr.  E«i3oio;  Fr.  Eubee;  Turk- 
ish, Egripo,  or  Egrijios  ;  Ital.  yegroponte) :  a.  (xreek  island  ; 

the  largest  island  in  the  ̂ Egean  Sea.  It  is  about  90  miles 
long,  and  the  greatest  breadth  is  about  30  miles.  Area,  1.574 
sq.  miles ;  with  the  Sporades  islands  (forming  a  nomarchy 
of  the  kingdom  of  Greece),  3,316  sq.  miles.  It  is  separated 
from  the  northeast  coast  of  Attica  and  Boeotia  by  the  nar- 

row channels  of  Egripo  (Euri'pus)  and  Talanta.  It  is  con- 
nected with  the  mainland  of  Boeotia  by  a  bridge  across  the 

channel  at  Chalcis.  The  sm-face  is  mountaiu(jus.  Mt.  Del- 
phi, near  the  middle  of  the  island,  is  said  to  be  7,366  feet 

high.  It  is  of  limestone  formation.  The  soil  of  the  valleys 

is  fertile,  and  produces  cotton,  wheat,  gi'apes,  etc.  Among 
the  exports  are  wool,  hides,  and  oil.  The  chief  towns  are 
Chalcis  and  Carystus.  In  ancient  times  Eubcea  belonged  to 
the  Athenian  republic.     Pop.  of  nomarchy  (1896)  115,515. 

Eiibu'lides  (in  Gr.  ̂ v^ov\iSr]s) ;  a  Greek  philosopher  of 
the  Megaric  school;  flourislud  about  350  B.C.  He  was  a 
native  of  Miletus,  a  disciple  of  Euclid,  and  an  opponent  of 
Aristotle. 

Eubu'Ins  (in  Gr.  Etf^ouXos) :  an  Athenian  comic  poet  of 
the  middle  comedy ;  flourished  about  375  B.  c.  He  wrote  nu- 

merous comedies  on  mythological  subjects,  of  which  only 
small  fragments  are  extant.  Fragments  in  Meineke's  and 
Kock's  collections. 

Eucalyp'tus  [from  Gr.  eS,  well  -l-  KoKimTi^,  covered] :  a 
genus  of  trees  of  the  family  il/yWrtccfP.  comprising  100  or 
more  species,  mostly  natives  of  Australia.  As  a  common 
name  the  jilural  is  eucalypti.  They  foiin  a  characteristic 
feature  of  the  jieculiar  vegetation  of  Australia,  having  en- 
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tire  h'atliery  leaves,  cf  which  one  edge  is  directed  toward 
the  sky,  so  that  both  surfaces  are  equally  exposed  to  the 
liglit.  The  eucalypti  are  called  gum-trees,  because  they 
aljound  in  resinous  exudations.  The  timber  is  excellent, 
and  is  used  for  ship-building  and  other  purposes.  The  Eu- 

calyptus obliqua,  called  stringy  bark,  attains  a  height  of  150 
to  350  feet,  and  is  said  to  n-.&cM  occasionally  400  to  500 
feet,  but  this  needs  cimfirmation.  The  bark  of  several 
species  abounds  in  tannin,  and  is  used  for  tanning  leather. 
The  Eucalyptus  resijiifera,  which  grows  to  a  great  height, 
yields  a  red  astringent  gum,  which  is  called  "  Botany  Bay 
kino,"  and  is  used  in  medicine  as  a  .substitute  for  kino.  An 
exudation  resembling  manna  in  meilicinal  properties  is  ob- 

tained from  the  leaves  of  Eucalyptus  riuiinalis  and  dumosa. 
The  blue  gum  {Eucalyptus  gloliosa)  produces  ship-timber  of 
the  best  quality.  It  is  said  to  furnish  a  febrifuge  principle 
surpassing  quinia  in  efficiency.  Several  species  of  eucalyp- 

tus have  been  successfully  introduce<l  into  California  and 
Europe.     See  Victoria  (Flora  and  Fauna). 

Eucharist  [from  Gr.  evxapicrTla,  thanksgiving ;  €?,  well  + 
Xopis,  favor,  thanks] :  the  sacrament  of  the  Holy  Communion, 

or  the  feast  of  the  Lord's  Supper ;  so  called  in  allusion  to 
the  blessing  and  thanksgiving  with  which  the  last  supjier  of 
our  Saviour  with  his  disciples  iiegan  and  ended.  This  solemn 
festival  has  been  kept  in  all  Christian  churches  from  the  time 
of  the  resurrection,  in  commemoration  of  the  passion  and 
death  of  our  Lord,  and  in  obedience  to  his  own  divine  institu- 

tion. Among  the  earliest  disciples  in  Juda>a.  the  Ijord's  Sup- 
per seems  to  have  been  a  regular  meal,  jiroljably  the  princijial 

meal  of  the  day  in  each  family,  into  which  the  commemo- 
rative breaking  of  Ijread  and  partaking  of  the  cup  of  bless- 

ing were  introduced  as  a  part.  Subsequently  the  disciples 
of  many  families  came  together  and  held  a  festival  in  com- 

mon— a  practice  in  whicli  originated  the  aydiTTi.  or  love-feast, 
in  the  course  of  which  the  brethren  saluted  each  other  with 
a  holy  kiss.  The  abuses  which  grew  out  of  this,  and  which 
are  severely  rebuked  by  St.  Paut  in  the  First  Epistle  to  the 
Corinthians,  led  to  a  separation  of  the  two  institutions; 
and  the  commemorative  observance  has  since  been  cele- 

brated, with  a  solemnity  in  harmonv  with  its  character,  by itself. 

No  part  of  the  Christian  practice  and  doctrine  has  given 
rise  to  larger  diversities  of  opinion  or  to  a  more  voluminous 
polemical  literature  than  the  sacrament  of  the  Eucharist. 
Irenams  (Hares.,  iv.  18,  5)  indeed  says  that  the  bread  after 
the  Epiclesis  is  no  longer  common  bread  but  eucharistia,  con- 

sisting of  two  parts,  an  earthly  and  a  heavenly.  But  to  be 
wise  above  what  is  written  was  not  the  temper  of  the  early 
Church.  There  was  no  attcmjit  to  explain  what  has  since 

been  called  the  "  real,  spiritual  presence  "  of  the  Lord  in  the consecrated  elements  of  bread  and  wine.  And  so  with  Justin 
JIartyr.  Writing  of  the  Holy  Communion,  he  expresses 
simijly,  and  in  words  such  as  might  be  used  to-day,  the 
view  of  this  great  mystery  which  he  in  common  with  those 

of  his  day  believed  :  "  This  food  is  called  aniimg  us  Eu- 
caristia.  .  .  .  For  not  as  common  bread  and  common 
drink  do  we  receive  these ;  but  in  like  manner  as  Jesus 

('hrist  our  Saviour,  having  been  made  flesh  by  the  word  of 
God,  had  both  flesh  ami  blood  for  our  salvation,  so  likewise 
have  we  been  taught  that  the  food  which  is  blessed  by  the 
prayer  of  his  word,  and  from  wliich  our  blood  and  flesh  by 
transmutation  are  nourished,  is  the  flesh  and  blood  of  that 

Jesus  who  was  made  flesh  "  (3  Apol.  Ixvi.).  The  metaphysical 
controversies  on  this  subject  were  not  known  to  the  Church 
during  its  first  eight  or  nine  centuries.  It  seems  entirely 
just  to  believe  that,  during  all  this  early  period,  the  visible 
elements  employed  in  the  celebration,  the  consecrated  bread 
and  wine,  were  regarded  chiefly  as  symbols  and  emblems  of 
the  body  anil  blood  of  Christ  given  for  our  redemption  :  in- 

asmuch as  the  expression  of  an  o]iinion  or  doctrine  different 
from  this  appears  to  have  been  first  publicly  made  in  the 
year  831  by  a  monk,  subsequently  abbot  of  Corbey,  in  France, 
named  Pascasius  Radbert,  who  maintained  the  two  follow- 

ing propositions,  which  he  declared  to  be  the  true  doctrine 
of  the  Church,  but  which  were  received  with  loud  and 

general  remonstrance  ;  viz.,  first,  that.  "  after  the  consecra- 
tion of  the  bread  and  wine  in  the  Lord's  Supper,  nothing  re- mains but  the  outward  figure,  under  which  the  body  and 

blood  of  Christ  are  really  and  locally  present " — that  is  to 
say,  the  doctrine  more  recently  known  under  the  name  of 
transubstantiation;  and  secondly,  that  "the  body  of  Christ 
thus  present  in  the  Eucharist  is  the  same  body  that  was  born 
of  the  Virgin,  that  suffered  on  the  cross,  and  that  was  raised 
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from  tlie  ileail."  Tlie  oxciti'jiiciit  which  I'oUuwi-d  this  aii- 
nouiiconient  was  such  that  thi'  Km|iiTi)i'  of  (Jorinany,  Charles 
II.  (I.  of  Fraiicje,  called  "  tlie  Bahl"),  directed  eouiit,er-cx- 
positioiis  to  be  prepared  liy  Johaiiiies  Scotus  and  Katraiun 
(otherwise  called  Hertraimi).  The  work  of  Scotus,  thouf,'h 
often  cited  in  sulisiM(uent  (MMituricw,  has  perished:  that  of 
Katrainn  is  still  extant,  Itoth  held  that  the  consecraled 
liread  and  wine  in  the  lOueharist  are  only  signs  or  symbols, 
and  nut  I  he  veritabU^  body  and  blood  of  Christ;  but  in  the 
work  of  Hatramn  there  are  some  things  said  on  this  i)oint 
which  are  ambijjuous  or  obscure,  while  Scotus,  on  the  other 
hand,  is  said  to  have  been  perspicuous,  distinct,  and  intelli- 

gible. Out  of  this  dispute  arose  some  extraordinary  and  re- 
pulsive secondary  controversies,  as  to  the  natural  c(jnse- 

qm'iices  of  takina;  into  thi!  stomach  and  digestini,'  the  con- 
seci-aled  elements,  whatever  view  Ijc  taken  i>f  their  naturi', 
for  which  those  who  desire  to  understand  them  must  refer 
to  the  ecclesiastical  histories. 

The  doctrine  of  Pascasius,  or  at  least  his  first  proposition, 
found  no  small  number  of  adherents,  but  the  struggle, 
though  warm,  was  a  struggk^  of  private  opinions,  and  not  of 
opinions  with  authority.  The  Church  set  forth  no  definition 
of  her  own  views  on  the  subject,  and  the  excitement  after  a 
time  abated.  About  two  centuries  later,  however,  the  con- 

troversy was  renewed  in  a  manner  which  presently  led  to 
the  interposition  of  the  Roman  pontiffs,  and  subsequently 
of  councils  of  the  Church.  The  first  incident  in  this  renewal 
was  a  declaration,  in  1004.  by  Leutheric,  Archbishop  of  Sens, 
to  the  effect  that  none  but  the  sincerely  pious  receive  the 
body  of  Christ  in  the  Holy  Communion.  It  is  easy  to  see 
what  questions  may  arise  out  of  a  doctrine  like  this,  espe- 

cially with  those  who  hold  the  certainty  of  the  real  presence. 
Later,  in  1045,  the  celebrated  Berengarius,  at  that  time  Arch- 

deacon of  Angers,  taking  the  work  of  Johannes  Scotus, 
above  mentioned,  as  his  text  and  guide,  attacked  with  vehe- 

mence the  doctrine  of  the  real  presence.  He  was  met  by 
Bruno,  his  own  bishop  (of  Anger.s),  and  also  by  Hugh  of 
Langres  and  Adelman  of  Bresse.  But  his  most  powerful 
and  most  dangerous  antagonist  was  tlie  pope.  IjCo  IX..  who 
assembled  two  councils  in  1050 — one  at  Rome  and  one  at 
Vercelli — where  he  caused  the  writings  of  Berengarius  to  be 
condemned  and  burned,  and  excommunicated  their  author. 
Retiring  into  Normandy,  Berengarius  sought  the  support  of 

William  (afterwards  "the  conqueror"  of  England),  but  this 
prince  having  convened  an  assembly  of  the  principal  prel- 

ates and  theologians  of  his  province,  the  unfortunate  polem- 
ist  was  again  condemne<l ;  and  in  the  Council  of  Paris, 
called  by  llenry  I.  in  the  same  year  (1050),  he  was  not  only 
condemned  still  a  third  time,  but  deprived  of  his  benefices. 
The  subsequent  history  of  Berengarius  is  a  painful  one.  On 
three  different  occasions,  under  three  different  successive 
jMpes,  Victor  II.,  Nicholas  II.,  and  Gregory  VII.,  he  was 
compelled  by  threats  and  intimidation  to  renounce  his 
opinions;  and  on  two  of  these  occasions  to  subscribe  to 
declarations  drawn  up  for  him  by  his  enemies.  The  first  of 
these  declarations,  made  at  what  may  be  called  his  second 

trial,  under  Nicholas  II.,  was  to  the  "effect  that  "  the  bread 
and  wine  after  consecration  are  not  only  a  sacrament,  but 
also  the  real  body  and  blood  of  Jesus  Christ :  and  that  this 

body  and  l.ilood  ai-e  handled  by  the  priests  and  consumed  Ijy 
the  faithful,  and  not  in  a  sacramental  sense,  but  in  reality 

and  trulli.  as  other  sensible  objects  are."  He  was  not  only 
forced  to  subscribe  to  this  declaration,  but  also  to  confirm  it 
with  an  oath;  but  hardly  had  he  returned  to  France  before 
he  abjured  it  utterly,  and  resumed  the  teaching  of  his  for- 

mer views.  He  was  accordingly  arraigned  a  third  time,  and 
this  arraignment  took  place  under  Gregory  VII.  (Hilde- 
brand),  who  seems  himself  not  to  have  partaken  of  the  ex- 

treme views  of  Herengarius's  relentless  persecutors,  yet  to 
have  felt  compelled  to  oblige  him  to  renounce  his  own.'  The 
unfortunate  man  constrained  himself  consequently  to  sub- 
scril)e  to  his  belief  of  the  following  proposition,  and  to  con- 

firm this  declaration  by  an  oath — viz.,  that  "the  bread  laid 
on  the  altar  becomes,  after  consecration,  the  true  body  of 
Christ,  which  was  born  of  the  Virgin,  suffered  on  the  cross, 
and  now  sits  at  the  right  hand  of  the  Father;  and  the  wine 
pla.(-ed  on  the  altar  becomes,  after  consecration,  the  true 
tilood  which  flowed  from  the  side  of  Cln'ist."  There  was 
afUrjued  to  be  an  ambiguity  in  this  declaration,  perhaps 
growing  out  of  the  construction  t<j  be  put  upon  the  wonis 

"  laid,  or  placed,  upon  the  altar."  At  any  rate,  it  did  not 
satisfy  the  enemies  of  Berengarius.  and  he  was  therefore  sub- 

jected to  the  humiliation  of  subscriliing  and  making  oath  to 
still  another  confession  of  faith,  in  the  following  words — viz.. 

that  "  th<'  bread  and  wine  are,  by  the  mvsterious  influence 
of  the  holy  [irayer  and  the  words  of  our  R(Mleenu;r,  sid)stMn- 
tially  changed  into  the  true,  i)roper,  and  vivifying  body  and 
blood  of  .Jesus  Christ";  to  which  was  adiled,  that  "the 
bread  and  wine  are,  after  consecration,  converted  into  the 
real  body  and  blood  of  Christ,  not  only  in  quality  of  external 
signs  and  sacramental  representations,  but  in  their  essential 

pro])erlies  and  substantial  reality."  This  form  <if  submission 
having  been  fully  completed,  I'ope  Gregory  dismissed  the 
humble  |)relatc  with  nuuiy  marks  of  personal  esteem,  and 
visible  and  liberal  evidences  of  his  friendsliip.  Notwith- 

standing which,  no  sooner  was  Berengarius  in  his  own  conn- 
try  again,  than  he  retracted  this  last  declaration,  as  he  Innl 
done  all  the  former,  and  jirejiarcd  an  elaborate  refutation  of 

the  doctrines  to  which  he  had  just  subscribed.  'J"he  pope  took no  notice  of  this  retractation,  whence  the  inference  has  been 
drawn  that  Gregory  himself  was  personally  not  far  from  en- 

tertaining the  same  opinions  as  Berengarius.  The  evening 
of  the  days  of  this  greatly  tried  champion  of  the  right  to 
freedom  of  opinion  where  the  Church  has  not  spoken  was 
passed  in  acts  of  penance  and  mortification,  to  which  he 
subjected  himself  in  expiation  of  the  guilt  of  his  dissimu- 

lation ami  jierjury  at  Home. 
It  was  ncjt  till  the  assembling  of  the  fourth  Lateran 

Council  by  Innocent  III.,  in  the  year  1215,  that  the  voice  of 
the  Roman  Church  was  authoritatively  uttered  as  to  the  true 
doctrine  of  the  Eucharist.  Tliat  pope,  through  a  decree  of 
that  council,  declared  the  true  faith  to  be  that  the  elements 
of. bread  and  wine  are  really  and  truly,  after  consecration, 
the  body  and  blood  of  Jesus  Christ  in  actual  substance,  re- 

maining bread  and  wine  only  to  outward  appearance;  and 
he  himself  invented  and  introduced  the  term  "  transub.stan- 
tiation,"  by  which  this  doctrine  has  been  ever  since  known 
and  recognized  as  a  doctrine  of  the  Roman  Church.  It  was 
a  natural  consequence  of  the  admission  of  this  doctrine  as 
an  established  dogma  that  that  view  of  the  Eucharist  which 
regards  the  ceremonial  consecration  and  placing  upon  the 
altar  of  the  elements  as  a  sacrifice,  in  which  the  original 
great  sacrifice  upon  Calvary  is  perpetually  renewed,  found 
easy  accejitance ;  and  other  consequences  have  been  the 
worship  of  the  consecrated  elements,  as  being  a  worship 
directly  paid  to  Christ  himself ;  the  elevation  of  the  Host 
in  the  celebration  of  mass,  that  it  may  be  seen  and  rever- 

enced by  the  people ;  and  the  custom,  prevalent  in  Roman 
Catholic  countries,  of  carrying  this  consecrated  bread  about 
in  solemn  processions  through  the  public  streets,  to  be  ad- 

ministered to  the  sick  and  dying. 
Another  controversy  in  regard  to  the  Eucharist  arose  in 

the  sixteenth  century,  which  continues  srill  to  divide  opin- 
ions, the  Church  not  having  formally  declared  on  either 

side.  It  was  (and  is)  held  by  the  Jesuits  and  Dominicans, 
that  the  sacraments  have  in  themselves  an  instnnnental  and 

efficient  power  liy  virtue  of  which  they  work  in  the  soul,  in- 
dependently of  any  previous  preparation  or  state  of  the 

propensities,  a  disposition  to  receive  the  divine  grace;  and 
this  they  call  the  op«.s  operatum.  Thus,  according  to  their 
view,  neither  knowledge,  nor  wisdom,  nor  humility,  nor 
faith,  nor  devotion  is  necessary  to  the  efficacy  of  the  sacra- 

ments, whose  prevailing  en^ergy  nothing  but  a  mortal  sin 
can  resist.  Hence,  therefore,  according  to  them,  priests 
may  give  immediate  absolution  to  all  who  confess  their  mis- 

deeds and  evil  thoughts  and  wicked  sentiments  and  pro- 
pensities, and  admit  them  directly  to  the  use  of  the  sacra- 

ments. This  view  was  resisted  by  the  Jansenists,  and  is 
rejected  by  all  in  the  Roman  communion  who  have  the  prog- 

ress of  vital  and  practical  religion  truly  at  heart.  These 
demand  that  none  shall  be  admitted  to  the  sacrament  of  the 

Holy  Communion  who  do  not  give  evidence  of  true  peni- 
tence, and  of  an  intent  henceforth  to  lead  a  new  life,  fol- 

lowing the  commandments  of  God,  and  walking  in  his  holy ways. 

The  same  century  saw  the  great  uprising  against  the 
abuses  which  had  gradually  crept  into  the  Church  of  Rome, 
commonly  called  the  Reformation,  inaugurated  by  the  monk 
Martin  Luther.  It  soon  appeared  that,  upon  some  essential 
points  of  doctrine,  there  was  as  little  harmony  of  doctrine  in 
the  ranks  of  the  Reformers  as  there  had  been  in  those  of  the 
Church.  In  regard  to  the  Eucharist,  the  dilference  between 
Luther  and  Zwingli,  if  not  quite  so  wide,  was  at  least  as 
irreconcilable  as  that  between  the  Jesuits  and  the  .lansenists, 
or  that  of  the  ninth  century  between  Radljert  and  Scotus. 
Luther  maintained  that  the  body  and  blood  of  Christ  are 
really,  though  in  a  manner  far  beyond  human  comprehen- 

sion, [iresent  in  the  Eucharist,  and  are  exhibited  together 
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with  the  bread  and  wine.  Tliis  is  the  doctriiio  since  I^nnwn 

!is  •' consvil>slantiiiti(jn."  Zwingli,  on  the  ullier  hiinii,  re- 
KiirdeJ  tlie  bread  and  wine  as  being  only  symbols  present, 
and  typifying  the  body  and  blood  of  Christ,  which  them- 

selves are  absent.  Numbers  of  zealous  and  able  men  en- 
rolled themselves  in  this  controversy,  on  both  sides,  and  the 

consequent  danger  to  the  common  cause  of  Protestantism 
was  such  that  Philip,  Margrave  of  Ilesse,  whose  devotion  to 
this  cause  was  deep  and  sincere,  a|ii>ointed  a  conference  to 
in:  held  at  Marburg,  between  Luther,  Zwingli,  and  other 
doctors  of  both  parties.  The  result,  so  far  as  the  main  point 
is  concerned,  was  a  failure.  The  two  great  leaders  sepa- 

rated without  either  having  been  able  to  convince  the  other, 
and  without  having  been  able  to  agree  upon  any  statement 

of  doctrine  in  regard  to  Christ's  presence  in  the  Eucharist 
which  both  could  accept. 

The  doctrine  of  the  Anglican  C'luireh,  which  is  that  of  the 
Protestant  Episcopal  Church  in  the  United  States  on  this 
subject,  is  brietly  set  forth  in  the  catechism,  where,  after 
defining  a  sacrament  to  be  an  outward  and  visible  sign  of 
an  inwanl  and  spiritual  grace,  and  affirming  the  object  for 

which  the  sacrament  of  the  Lord's  Supper  was  ordained  to 
have  been  "  for  the  continual  remembrance  of  the  sacrifice 
of  the  death  of  Christ,  and  of  the  benefits  which  we  receive 

thereby,"  it  is  declared  that  in  tliis  sacrament  the  outward 
and  visible  part  or  sign  is  the  "  bread  and  wine  which  the 
Lord  hath  commanded  to  be  received,"  and  that  the  tiling 
signified  is  "  the  body  and  blood  of  Christ,  which  are  spiritu- 

ally taken  and  received  by  the  faithful  in  the  Lord's  Sup- 
per." And  in  the  "  Articles  of  Religion,  as  established  by 

the  bishops,  clergy,  and  laity  of  the  Protestant  Episcopal 
Church  in  the  United  States  of  America,  in  convention,  on 

tlie  12th  day  of  September,  in  tlie  year  of  our  Lord  LSOl," 
which  are,  with  some  alterations  of  minor  importance,  iden- 

tical with  the  Thirty-nine  Articles  of  the  Church  of  Eng- 

land, it  is  declared  (in  "  Art.  sxviii. ;  of  the  Lord's  Supper  ") 
that  "  transubstantiation  (or  the  change  of  the  substance  of 
the  bread  and  wine)  in  the  supper  of  our  Lord  can  not  be 
proved  by  Holy  Writ;  but  is  repugnant  to  the  plain  words 
of  Scripture,  overthroweth  the  nature  of  a  sacrament,  and 

hath  given  occasion  to  many  superstitions."  And  further, 
"that  the  body  of  Christ  is  given,  taken,  and  eaten  in  the 
Supper,  only  after  an  heavenly  and  spiritual  manner.  And 
the  mean  whereby  the  body  of  Christ  is  received  and  eaten 

in  the  Supper  is  faith."  B^or  the  Roman  Catholic  doctrine 
on  Eucharist,  see  Mass.  Revised  by  W.  S.  Perry. 

Eiichee:  See  Uohean  Indians. 

Eiiclilorine  [from  Gr.  e5,  well  +  x^^pi^s.  green  +  suflix 
-uie]  :  a  green  gas  liberated  when  potassic  chlorate  is  acted 
upon  by  hydrochloric  or  suljihuric  acid.  It  possesses 
bleacliing  properties.  It  is  prepared  by  heating  gently  a 
mixture  of  two  parts  of  sulphuric  acid,  two  of  water,  and 
one  of  chlorate  of  potash.  It  has  been  shown  to  be  a  mix- 

ture of  chlorine  dioxide,  CIO2,  and  chlorine. 
Revised  by  Ira  Remsen. 

Euchre  [orig.  spelled  uker  or  yuker ;  etymology  un- 
known] :  a  game  at  cards  played  with  a  pack  containing 

only  the  aces,  kings,  queens,  knaves,  tens,  nines,  eights,  and 
sevens.  These  rank  in  the  order  named,  except  that  in  the 
trump  suit  the  knave,  called  right  hower,  is  highest,  while 
the  knave  of  the  iifxt  suit  (i.  e.  the  one  like  the  trump  suit 
in  color),  called  left  boiaei;  is  considered  as  belonging  to  the 
trump  suit  instead  of  its  own,  and  ranks  there  next  below 
tiie  right  bower  and  next  above  the  ace.  Ordinarily,  four 

(lersons  jilay,  partners  sitting  opposite  each  other.  "  After 
shuffling  and  cutting  five  cards  ai-e  dealt  each  player,  from 
left  to  right,  two  the  first  time  round  and  three  the  second, 
or  vice  versa,  and  the  next  card  is  turned  face  up.  Then 

the  eldest  hand  (i.  e.  the  player  at  the  dealer's  left)  either 
orders  up  this  card  or  passes.  By  ordering  it  up  he  makes 
the  suit  trump,  and  the  dealer  must  take  the  card  in  ex- 

change for  one  in  his  hand.  If  he  passes  instead,  the  next 

player  (the  dealer's  partner)  has  the  same  oi)tion.  and  so  on 
until,  if  the  card  has  not  been  ordered  up,  the  dealer  him- 

self has  the  option  of  taking  it  up,  thus  making  it  trumji,  or 
of  turning  it  down,  in  whicli  case  the  players,  in  the  same 
order,  exercise  the  option  of  again  passing  or  of  naming  as 
trump  any  suit  except  that  of  the  card  thus  turned  down. 
If  no  one  is  willing  to  make  trump  the  hand  is  thrown  u]) 
and  the  deal  passes  on  to  the  next  player  to  the  left,  just  as 
it  woidd  if  the  hand  were  ijlayed.  An  ap]iarent  excejition 

to  the  above  is  that  the  dealer's  partner  is  always  said  to 
assist  instead  of  ordering  up.    The  player  making  the  trumii, 

if  he  announces  his  intention  to  do  so  before  a  card  is  led, 
may  ji/ai/  ii/om:  i.  e.  without  the  aid  of  his  partner,  wIkj  in 
this  case  turns  his  canls  face  down  and  remains  silent  while 
the  other  three  play  out  the  hand.  1 1  the  jierson  who  makes 
trump  does  not  play  alone,  the  |)rivilege  may  be  exercised 
only  by  the  partner  of  the  eldest  hand  when  the  latter 
makes  the  trump,  and  by  the  dealer  when  liis  partner 
makes  it. 

When  the  trump  has  been  made  the  eldest  hand  leads  a 
card,  and  each  other  player  in  turn  plays  one  I0  it.  The 
four  cards  constitute  a  trick,  which  is  taken  by  the  highest 
card  of  the  suit  led,  unless  it  contains  one  or  mon^  trumps, 
when  it  is  taken  by  the  highest  of  these.  The  winner  of  one 
trick  leads  for  the  next.  A  player  must  always  follow  suit 
if  he  has  it;  otherwise  he  may  play  any  card  he  chooses. 
The  game  is  won  by  the  side  first  scoring  five  points.  The 
side  making  trump  scores  two  points  by  tailing  all  five 
tricks  (a  inarch),  or  one  point  by  taking  eitlier  three  or  four. 
If  they  take  less  than  three  tricks  they  are  euchred,  and  the 
opposing  side  scores  two  points.  A  player  who  plays  alone 
scores  for  his  side  in  like  manner,  except  that  a  march 
counts  four;  if  he  is  euchred  the  opposite  side  scores  two. 

Euchre  is  played  by  two  persons  just  as  by  four,  with  the 
omission  of  the  features  distinctive  of  the  latter,  as  the  dif- 

ference in  scoring  when  a  hand  is  played  alone.  When  three 
play,  in  each  hand  the  person  making  trump  plays  against 
the  other  two,  each  of  whom  scores  two  if  they  secure  a 
euchre ;  a  march  counts  three.  Witli  modifications  as  re- 

gards selecting  trump  and  scoring,  five  or  even  six  persons 
may  play.  There  are  many  popular  variations  even  in  the 
game  for  four:  quite  commonly  the  eights  and  sevens  are 
omitted  from  the  pack ;  sometimes  a  blank  card  is  included 
and  stands  as  the  highest  trump  of  any  suit;  with  some  a 

pei'son  ])laying  alone  takes  his  partner's  strongest  card  in exchange  for  one  of  his  own ;  but  these  and  other  modifica- 
tions are  made  only  by  previous  agreement.  S.  A.  T. 

Eliclase  [from  Gr.  eS,  well  +  K\atrts,  fracture,  deriv.  of 
KKaeiv.  to  break] :  an  exceedingly  rare  variety  of  silicate  of 
beryllium  found  in  Brazil  and  the  Ural  Mountains,  occasion- 

ally used  as  a  gem. 

Eliflid  (in  Gr.  ̂ vKKelSrts)  of  Alexandria  :  a  Greek  mathe- 
matician, called  the  "fatlier  of  geometry."  He  was  born  in 

Alexandria  in  Egypt,  and  lived  about  BOO  B.  c,  and  is  said 
to  have  belonged  to  the  Platonic  school  of  philosophy.  The 
events  of  his  life  are  mostly  unknown,  except  that  he  taught 
mathematics  in  the  reign  of  Ptolemy  I.  (Soter),  who  died 
about  2H2  B.  c.  He  made  important  discoveries  in  gu»im- 
etry,  and  surjjassed  all  preceding  geometers  in  the  rigorous 
method  and  arrangement  of  his  demonstrations.  When 
Ptolemy  I.  asked  him  if  geometry  could  not  be  mastered  by 
an  easier  process  than  the  ordinary  one,  he  returned  the 

celebrated  answer,  "  There  is  no  royal  road  to  geometry." 
His  Elements  of  Geimietry  presents  the  most  ancient  system 
of  that  science  that  is  extant,  and  has  been  considered  an 

excellent  standard  work  for  2,000  years.  See  Smith's  Dic- 
tiimary  of  Greek  and  Roman  Biography. 

Euclid  OF  JIegara:  a  Greek  disciple  of  Socrates;  flour- 
ished about  400  B.  c.  He  is  saiil  to  have  witnessed  the  death 

of  Socrates  (899  B.  c),  after  which  he  founded  at  Megara 
a  school  called  the  Megaric  or  Dialectic.  His  system  was 
based  on  or  partly  derived  from  the  principles  of  the  Eleatic 
school,  to  which  he  added  the  ethics  of  Socrates. 

Eude'iuus  (in  Gr.  EMtj/xos)  of  Rhodes:  a  disciple  of  Aris- 
totle and  author  or  editor  of  the  Evdemian  Ethics  in  seven 

books,  published  among  Aristotle's  works.  Fragments  of 
his  other  writings  in  Mullach,  Fragmenta  Philosophorum 
GrcEcorum,  vol.  iii.,  pp.  232-292.  B.  L.  G. 

EudioHi'eter  [from  (ir.  eSSios,  clear,  fair  (weather)  -i- 
^erpoi/.  measure] :  an  instrument  originally  intended  for  as- 

certaining the  proportion  of  oxygen  in  the  air.  with  a  view 
of  judging  of  its  puritv  or  ini|}iirity  ;  liut  it  is  also  employed 
to  test  the  composition  of  any  mixed  gases.  iMany  forms 

have  been  used,  but  one  of  the" best  consists  of  a  graduated 
i;lass  tube  having  two  platinum  electrodes  within  it,  the 
tube  closed  at  one  end.  To  test  the  composition  of  air,  for 

example,  the  carbon  dioxide  (carbonic  acid)  of  the  air  within 
the  tulie  is  removed  by  strong  liquor  potass,T  overa  mercury 
bath,  when  the  rise  of  the  mercury  within  the  tube  indicates 
the  proportion  of  carbon  dioxide  in  the  atmosphere.  A 
large  but  determinate  proportion  of  hydrogen  is  then  intro- 

duced and  exploded  by  means  of  the  electrodes.  After  cool- 
ing, one-third  of  the  loss  of  gas  by  explosion  is  the  volume 
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of  free  oxygon  in  the?  tube.  Allowing;  for  the  hydrogen  un- 

consunied',  tlie  volume  of  nitrogen  is  reuilily  seen.  Tlie  re- sults are  tlien  reduced  to  a  percentage  of  volumes. 

Elldo'cia  (in  (ir.  ZiSoxla;  Fr.  Eudocic).  sometimes  called 
Elldoxili:  the  wife  of  Tlieodosius  11.;  I),  in  Athens  al)<»it 
8ii;i.  Slie  was  a  daughter  of  the  sojiliist  L{'ontius,  anil  lier 
name  Ijefore  she  was  converted  to  CMristiaiiity  was  Athe- 
nais.  Slie  was  very  carefully  educiited  and  thm-ouglily  con- 

versant with  Greek  literature  and  pliilosophy ;  she  had  even 

studied  tlie  sciences.  A  quarrel  witli  her'brothers  at)out 
tlie  inheritance  after  her  father's  death  brought  her  to  Con- 

stantinople, where  she  wished  to  lay  her  case  before  the  em- 
peror. Tlieodosius  was  completely  captivatecl  by  her  beauty 

and  her  accomplishments,  and  in  421  he  married  her,  slie 
having  in  the  meantime  embraced  Christianity.  In  438 
she  made  a  pilgrimage  to  the  Holy  l^and,  imitating,  in  a 
rather  ostentatious  manner,  the  Kmpress  Helena,  the  mother 
of  Constantine  the  Great,  and  distriliuting  enormous  sums 
as  alms  and  donations  for  pious  purposes.  Shortly  after 
her  return  an  estrangement  took  |)lace  between  her  and  her 
husband,  some  imprudence  upon  her  side  having  aroused 
his  jealousy,  and  in  449  she  was  banished  from  the  court. 
She  settled  in  Jerusalem,  and  devoted  herself  entirely  to 
the  study  of  Christian  theology  and  to  religious  exercises. 
She  died  there  in  460.  She  wrote  paraphrases  in  heroic 
verse  of  the  Octateuch,  Daniel,  and  Zeehariah,  and  a  poem 
on  the  martvrdom  of  Cvprian,  etc.  See  F.  Gregorovius, 
Athenais  (1882). 

Endox'llS  (in  Gr.  ES5o{os):  a  Greek  astronomer;  b.  at 
Cnidos  in  Caria  ;  fiourisheil  about  366  B.  c.  He  was  a  pupil 
of  Archytasand  of  Plato,  and  he  opened  a  school  at  Athens 
or  Cnidos.  Cicero  called  him  the  prince  of  astronomers. 
Eudoxus  computed  the  length  of  the  year  to  be  365i  days, 
and  appears  to  have  originated  the  doctrine  of  concentric 
solid  crystalline  spheres,  by  which  he  explained  the  appar- 

ent motions  of  the  sun,  moon,  and  planets.  He  is  frecjuently 
referred  to  by  ancient  writers. 

Eiifaula,  yu-faw'la:  city  and  railway  junction ;  Barbour 
CO.,  Ala.  (for  location  of  county,  see  map  of  Alabama,  ref. 
6-E);  80  miles  E.  S.  E.  of  Montgomery;  on  the  right  bank 
of  the  Chattahoochee  river,  which  is  navigable  to  this  point 
for  its  largest  boats  at  all  seasons.  The  city  is  a  winter 
health  resort,  and  has  a  college  for  young  women,  a  school 
for  colored  people,  a  bagging-factory,  several  cotton-ware- 

houses, a  fair-ground,  water-works,  etc.  Over  50,000  bales  of 
cotton  are  soW  here  annually.   Pop.  (1880)  3,836 ;  (1890)  4,394. 

Etlgeiie:  city;  capital  of  Lane  co..  Ore.  (for  location  of 
county,  see  map  of  Oregon,  ref.  4-B) ;  71  miles  S.  of  Salem  ; 
on  railway  and  on  the  west  bank  of  the  Willamette  river, 
which  is  navigable  for  steamboats  during  several  months  of 
the  year.  It  is  the  business  center  of  the  upper  Willamette 
valley,  and  the  educational  center  of  the  State.  It  contains 
the  University  of  Oregon,  located  here  by  act  of  the  Legis- 

lature in  1872,  a  fine  Masonic  temple,  a  large  flouring-mill, 
steam  saw  and  planing  mills,  furniture-manufactorv,  and  a 
woolen-mill.  Pop.  (1880)  1,117;  (1890)  estimated,  3,000. 

Editor  of  "  Oregon  State  Journal." 

Eugene,  yu-jeen'  (in  Fr.  Eughie;  Germ.  Eugen).  Prince, 
or,  more  fully,  Francois  Eugene  de  Savoie :  general ;  b. 
in  Paris,  Oct.  18,  1663.  He  was  a  son  of  Eugene  Maurice, 
Count  of  Soissons,  and  Olympia  Mancini,  a  niece  of  Cardinal 

Mazarin.  Having  been  offended  by  Louis  XIV.'s  refusal  to 
grant  him  a  commission  in  the  army,  he  entered  the  service 
of  the  Emperor  of  Austria  in  1683.  He  served  with  distinc- 

tion in  the  war  against  the  Turks,  and  was  rapidly  promoted. 
In  1691  he  obtained  command  of  the  imperial  army  in  Pied- 

mont, where  he  fought  against  the  French.  Louis  XIV. 
afterward  offered  him  a  marshal's  baton  if  he  would  enter 
the  French  service,  but  he  declined.  Having  been  appointed 
commander  of  the  Austrian  army  in  Hungary,  he  gained  a 
decisive  victory  over  the  Turks  at  Zenta  Sejit.  11,  1697.  In 
the  great  European  war  of  the  Spanish  succession,  which 
broke  out  in  1701,  Eugene  first  commanded  in  Italy,  where 
he  was  opposed  by  the  able  French  marshal  Catinat,  and 
afterward  by  Villeroi,  whom  he  surprised  at  Cremona  and 
took  prisoner  in  Jan.,  1703.  An  indecisive  battle  was  fought 
at  Luzara  in  Aug.,  1702,  by  Prince  Eugene  and  the  Duke  of 
Vendome.  About  the  end  of  that  year  he  was  appointed 
presiilent  of  the  council  of  war  in  Vienna.  He  commanded 
the  imperial  army  which  co-operated  in  Germany  with  the 
English  army  under  the  Duke  of  Marlborough.  These  allies 
defeated  the  French  and  Bavarians  at  the  great  battle  of 

Blenheim.  Aug.  13,  1704.  In  170.5  he  took  command  of  the 
army  in  Italy,  and  was  defeated  by  the  Duke  of  Vendonic 
at  Cassano  in  August  of  that  year.  He  gaineil  a  victory 
over  the  Duke  of  Orleans  at  Turin  in  Sept..  1706,  expellei 

the  French  from  Italy,  and  returned  to  \'ienna  in  1707. The  seat  of  war  was  next  transterred  to  Flanders,  where 
Prince  Eugene  was  associated  with  the  Duke  of  Jlarlbor- 
ough  in  the  command  of  the  combined  armies.  They  de- 

feated the  French  at  Oudenarde  (1708),  and  claimed  the 
victory  at  the  great  battle  of  Malplaquet  (Sept.  11,  1709), 
where  they  remained  masters  of  the  field  but  lo.st  about  25,- 
000  nu'ii.  In  1712  he  was  sent  to  London  on  a  diplomatic 
mission,  the  object  of  which  was  to  [lersuade  the  English  to 
continue  the  war  and  to  restore  Marlborough  to  the  com- 

mand, but  he  was  not  successful.  A  victory  which  Marshal 
Villars  gained  over  the  Dutch  allies  of  Prince  Eugene  at 
Denain  in  July,  1712,  induced  Austria  to  negotiate  for  peaee. 

In  "Slur..  1714,  he  signed  a  treaty  of  peace  at  Kasta<lt.  He defeated  a  large  Turkish  army  at  Pelerwardein  Aug.  5, 
1716.  and  took  Belgrade  from  the  same  enemy  in  1717. 
After  the  end  of  this  war.  in  1718,  he  rendered  important 
services  as  a  statesman,  and  enjoyed  the  confidence  of  the 
Emperor  of  Germany.  D.  in  Vienna.  Apr.  21.  1736.  See 

John  Campbell.  Military  History  of  I'rince  Etigene  and 
Marlborough  (2  vols.,  1736),  and  Von  Sybel,  Prinz  Eugen 
von  Sciroyi'n  (London,  1868). 

Eiige'iiia;  a  genus  of  trees  and  shrubs  of  the  family 
Myrtaceie,  nearly  related  to  the  myrtle.  It  comprises  nu- 

merous species,  which  are  natives  of  tropical  and  subtrop- 
ical countries,  and  some  of  them  produce  delicious  fruits 

remarkable  for  their  pleasant  balsamic  odors.  The  fi-uit 
is  a  berry  of  one  or  two  cells,  with  one  seed  in  .each  cell. 
The  Eugenia  malaccensis.  a  native  of  the  Malayan  Archi- 

pelago, is  a  small  tree  which  bears  a  red  fruit  nearly  as  large 
as  an  apple,  with  a  juicy  pulp  and  an  agreeable  odor  like 
that  of  a  rose  ;  hence  it  is  called  rose  ajiple.  The  last  name 
is  also  applied  to  the  fruit  of  the  Eugenia  jaynbos,  an  East 
Indian  tree,  now  cultivated  extensively  in  many  tropical 
countries.     Florida  has  five  or  more  unimportant  species. 

Eugenie,  ozhanee',  or  Eugenie  Marie  de  Moutijo,  de- 
mofi'teciho :  ex-Empress  of  the  French ;  b.  in  Granada, 
Spain,  May  .5,  1826.  Her  father  was  the  Spanish  Count  de 
Montijo,  and  her  mother  was  JIaria  Manuela  Kirkpatrick, 
who  was  of  Scottish  extraction,  Eugenie  was  styled  the 
Countess  of  Teba  in  her  youth.  She  was  married  to  Napo- 

leon III.,  Jan.  30,  1853.  and  bore  a  son  Mar.  16,  1856.  As  a 
zealous  Roman  Catholic  she  used  her  influence  to  promote 
the  power  of  the  pope.  She  acted  as  regent  in  1859  when 
Napoleon  was  in  Italy,  in  1865  during  his  Algerian  tour, 
and  again  in  the  interval  between  his  departure  for  the  seat 
of  war,  July  23,  1870,  and  the  proclamation  of  a  republic  by 
the  people  of  Paris,  Sept.  4,  1870.  She  then  escaped  to 
England  under  the  protection  of  M.  de  Lesseps,  and  resided 
at  Chislehurst,  afterward  removing  to  Farnborough.  The 
constant  litigation  to  which  her  claims  against  the  French 
Government  gave  rise,  and  her  frequent  visits  to  the  Con- 

tinent, kept  her  name  before  the  public.  The  latter  years 
of  her  life  have  been  greatly  saddened  by  the  death  of  the 
young  prince  imperial,  June  1, 1879.  Eugenie  is  the  author 
of  Some  RecoUedions  from  My  Life  (1885). 

Euge'nius:  Bishop  of  Toledo  from  646-57;  a  writer  of 
Latin  jioems  on  a  great  variety  of  subjects  in  various  meas- 

ures, including  some  acrostics  and  telestichs.  (See  Dra- 
coNTius).  The  poems  were  edited  by  Sirmond  (Paris,  1619), 
and  by  Migne  in  vol.  Ixxxvii.  of  the  Patrologia  Latina.  A 

new  e"d.  by  R.  Peiper  is  promised  for  the  Vienna  Corpus  SS. eccl.  lat.  M.  W. 

Eugenius  I. ;  pope ;  consecrated  Aug.  10,  654  a.  d.,  as 
the  successor  to  Martin  I.,  who  was  banished  by  the  Emperor 
Constans.     I).  June  1,  657. 

Eugenius  II. :  a  native  of  Rome ;  succeeded  Pascal  I.  as 

pope  in  June,  8'24  a.  d.  He  called  a  council,  which  met  at Rome  in  826  for  the  reformation  of  the  clergy.  D.  Aug. 
27,  827,  and  was  succeeded  by  Valentinus. 

Eugenius  III.  (Bernard  Paganelli);  a  native  of  Pisa; 
was  chosen  jiope  Feb.  15,  1145,  in  place  of  Lucius  II.  The 
Romans,  excited  by  the  preaching  of  Arnaldo  da  Brescia, 
had  revolted  against  Pope  Ijucius.  Eugenius,  being  unable 
to  enforce  his  authority,  retired  to  Prance  and  held  a  coun- 

cil at  Rheims  in  1148.  He  also  promoted  the  second  cru- 
sade. D.  July  8,  1153,  and  was  succeeded  bv  Anastasius I\^ 
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Eugeiiius  IV.  (riABBiELE  CoNDOLMiERK) :  pope  ;  b.  in  Ven- 
ice, liJ83;  was  eniwiied  pope  iVIar.  ii,  1481,  as  successor  of 

Martin  V.,  wlio  luul  convoked  a  council  at  Basel.  This 
council  refused  to  recognize  the  supremacy  of  the  pope. 
Bugenius  therefore  issued  a  bull  prochiiming  that  the  Coun- 

cil of  Basel  was  or  nmst  be  dissolved,  and  he  called  another 
council  at  Ferrara  in  1438.  The  Council  of  Basel  in  1438 
deposed  the  pope,  and  elected  as  his  successor  Amadeus 
of  Savoy,  who  assumed  the  name  of  Felix  V.  Tlie  result 
of  this  election  was  a  schism  in  the  Church,  for  Kugenius 
continued  to  act  as  pope  in  Rome,  and  was  recognized  by 
several  powers.  In  1439  the  sessions  of  the  council  were 
transferred  to  Florence.  Eugenius  and  John  PaIa«logus 
signed  in  1439  a  convention  for  the  union  of  the  Greek  and 
Latin  churches,  but  this  convention  had  no  permanent 
effect.     D.  in  Home,  Feb.  33,  1447. 

Eugip'pius :  abbot  of  LucuUanum.  near  Naples;  b.  at 
Cartilage  about  450 ;  educated  at  Rome ;  in  the  beginning 
of  sixth  century  made  a  collection  of  excerpts  from  the 
works  of  St.  Augustine,  an<l  composed  in  511  an  admirable 
life  of  St.  Severinus,  which  is  vei'y  valuable  for  the  light 
•which  it  throws  upon  the  customs  and  life  of  the  Germans  of 
that  period.  The  best  edition  is  by  P.  Knoell  (3  vols., 

Vienna,  1885-86).  "  M.  W. 
Eugraph'ius :  a  Latin  grammarian ;  probably  of  the 

sixth  century,  whose  commentary  on  the  plays  of  Terence 
is  extant,  and  may  be  found  with  the  conunentary  of  Dona- 
tus  in  Klotz  ed.  of  Terence  (3  vols.,  Leipzig,  1838-40).  See 
H.  Gerstenberg,  De  Eugraphio  Terentii  interprete  (Jena, 
1886).  M.  W. 

Eng'u'bian  Tables:  certain  bronze  tablets  found  near 
Gubbio  (the  ancient  Igiiviinii)  in  1444.  Five  of  the  inscrip- 

tions are  in  Etruscan  and  Umbrian  characters,  the  other  two 

in  Latin.  They  were  published  by  Lepsius  in  his  Inscrip- 
tiones  Umbricm  et  Oscit  (1841),  and  contain  the  acts  of  a 
corporation  of  priests. 

Eiihe'merus :  a  Greek  philosopher  of  the  third  century 
B.  c. ;  the  founder  of  Euhemerism,  or  that  princi|ile  of  inter- 

preting the  pagan  mythology  according  to  wliich  each  mytli 
IS  supposed  to  have  originated  from  some  simple  historical 
event.  This  method  of  interpretation,  which  earned  for  the 
author  the  surname  "  Atheist."  was  introduced  into  Rome 
by  Ennius,  and  eagerly  employed  by  the  Fathers  of  the 
Church  to  discredit  pagan  mythology.  The  works  of  Euhe- 
merus  have  perished. 

Enlacliou :  See  Oulachan. 

Euleiiburar.  oi'l«n-boorA-h,  Priedrich  Albkecht,  Graf 
von:  Prussian  statesman;  b.  June  35,  1815;  went  in  1859 as 
envoy  to  China,  Japan,  and  .Siam ;  concluded  a  treaty  of 
amity  and  navigation  with  Japan,  Jan.  1,  1861.  and  in  Sep- 

tember of  the  same  year  another  with  China;  became  in 
1863  Minister  of  the  Interior.     I),  near  Berlin,  June  3,  1881. 

Eii'ler  (Germ.  pron.  oi'l^r),  Leonard:  geometer;  b.  at Basel,  Switzerland,  Apr.  15,  1707.  He  was  educated  at  the 

university  of  that  city,  and  went  to  St.  Petersbm-g  with  his 
friend  Daniel  Bernoulli.  In  1733  he  became  Professor  of 

Mathematics  in  the  Academy  of  St.  Petersburg.  He  dis- 
played great  fecundity  and  inventive  genius  by  the  compo- 

sition of  a  multitude  of  treatises  on  mathematics.  It  is  said 

that  he  wrote  more  than  half  of  the  forty-six  quarto  vol- 
umes published  by  the  Academy  between  1737  and  1783. 

Having  been  invited  by  Frederick  the  Great,  he  removed  to 
Berlin  in  1741.  He  improved  the  integral  calculus  and  the 
science  of  mechanics.  Among  his  numerous  works  are 
Mechanics,  or  the  Science  of  Jfotion  onalyticallii  explained 

(in  Latin.  3  vols.,  1736-43)";  a  Treatise  on  Ncival  Science (1749);  Institiitiones  Calcidi  Intet/ralis  (Treeitise  on  Integral 
Calculus,  1768);  Letters  to  a  Oertiinn  Princess  (in  French, 
1768);  a  Treatise  on  Dioptrics  (1771);  and  Tlieory  of  t/ie 

Moon's  Motion  (I'ITi).  He  became  blind  about  1767,' alter 
which  he  resided  in  St.  Petersburg  until  his  death,  Sept.  7, 
1783.  Condorcet,  who  wrote  a  eulogy  on  him.  says,  "  He 
multiplied  his  productions  marvelously,  and  yet  was  orig- 

inal in  each." 

Eii'iiieiies  (in  Gr.  Evfifvris) :  a  favorite  officer  of  Alex- 
ander the  Great;  b.  at  Cardia,  in  Thrace,  about  360  B.  c. 

He  had  a  high  command  in  the  army  which  Alexander 
conducted  against  Persia  in  334  B.  c.  and  gained  the  con- 

fidence of  that  prince.  On  the  death  of  Alexander,  Eu- 
menes  became  governor  of  Cappadocia  and  Pontus.  As 
an  ally  of  Perdiccas  he  defeated  Craterus  in  the  year  331. 
soon  after  which  Antigonus  and  Antipater  formed  a  coa- 

lition against  him.  Eumenes  was  captured  and  put  to 
death  by  Antigonus  in  317  or  316  B.  c.  See  Plutarch,  Life 

of  Eumenes. 
ElllllPIl'ides  [in  Gr.  Evij.evlS(s ;  d,  good  +  fiims,  mind, 

disposition — i.  e.  the  gracious  ones,  so  called  for  the  .sake 
of  propitiating  them],  or  Eriiiiiycs :  the  Greek  name  of  the 
Furies,  whom  the  Romans  calli^d  Fiiria?  or  Dira\  They 
were  supposed  to  be  goddesses  who  punished  crimes  anil 
pursued  the  guilty  with  burning  torches.  According  to  the 
later  tradition,  there  were  three  Furies — namely,  Tisiphone, 

Alecto,  and  JlegaTa.  The  Cave  of  the  Eumen'ides  is  at  the N.  E.  angle  of  the  Areopagus,  at  Athens,  immediately  below 
the  seats  of  the  judges. 

Elimorpus  (in  Gr.  Ei/|Uo\-!ros) :  in  the  Greek  mythology,  a 

Thracian  bard,  son  of  Neptune,  and  the  founder  of 'the Eleusinian  mysteries.  Musteus  is  said  to  have  had  a  son 
named  Eumolpus,  who  was  an  instructor  of  Hercules. 

Eiina'piiis  (in  Gr.  Euvairios) :  a  sophist  and  physician :  b. 

at  Sardis,  in  Lydia,  aliout  348  a',  d.  He  was  a  Neoplaton- ist,  an  opponent  of  Christianity,  and  a  partisan  of  Julian 
the  Apostate.  He  lived  at  Athens,  and  wrote  in  Greek 
The  Lires  of  Ph  itosophers  and  Soph  ists.  which  is  interesting 
and  important  for  the  view  which  it  gives  of  the  intel- 

lectual life  of  the  times.  Ed.  by  Boissonade  in  1832.  D. 
about  430. 

Elliio'iniiis  (in  Gr.  Evv6fiios) :  the  founder  of  an  Arian 
sect  called  Eunomians;  b.  at  Dacora,  in  Cappadocia,  in  the 
early  part  of  the  fourth  century.  He  was  apiiointed  Bishop 
of  Cyzicus  in  360  A.  d.  by  f>idoxius.  Bishop  of  Antioch, 
who  four  years  afterward  deposed  him  for  heresy.  Euno- 
mius  was  a  man  of  superior  abilities,  and  maintained  the 
extreme  Arian  doctrines.  For  him  Christ  was  neither  of 
the  same  nor  like  substance  with  the  Father,  but  essentially 
and  substantially  different.  This  was  his  peculiar  teaching, 
for  which  he  was  several  times  banished.  D.  at  Dacora 
soon  after  393  A.  D.  His  followers,  the  Eunomians,  were  for 
some  time  very  numerous,  but  the  sect  died  out  in  the  fifth 
century.  Revised  by  J.  W.  Chadwick. 

Eunuch  [from  Gr.  fvvovxos,  chamberlain ;  eivli.  bed  -I- 
ex^ic,  hold,  keep]  :  originally,  a  servant  who  had  the  care  of 

bedchambers;  hence,  from  the  custom  of  placing  women's 
apartments  under  the  care  of  castrated  persons,  any  cas- 

trated male  of  the  human  species.  Castration  was  a  very 
ancient  practice,  and  was  especially  frequent  in  Syria  and 
the  East.  It  is  a  natural  consequence  of  the  system  of  Jiolyg- 
amy.  In  Greece  it  was  not  common  until  the  Byzantine 
period.  In  Rome  under  the  emperors  many  eunuchs  were 
kept.  It  is  asserted  that  they  existed  in  considerable  num- 

bers in  mediiEval  Europe.  In  Italy  they  were  much  es- 
teemed for  their  fine  soprano  singing.  Ijco  XIII.  is  said  to 

have  effected  their  banishment  from  the  papal  choir,  where 
they  were  employed  long  after  they  had  disappeared  from 

the  operatic  stage.  At  [U'esent  they  are  chieily  found  in 
Mohammedan  countries,  and  are  said  to  come  mostly  from 
Northeastern  Africa.  The  operation  is  highly  dangerous, 
the  mortality  being  enormous.  At  Moscow  there  is  a  com- 

munity of  eunuchs  who  are  Jewelers  by  profession,  and  who 
add  to  their  numbers  by  the  purchase  and  mutilation  of 
children.  Eunuchs  as  a  class  are  small,  beardless,  and  weak, 
of  a  jealous  and  intriguing  character ;  yet  some,  like  Bagoas, 
the  Persian  minister,  Philetiprus,  King  of  Pergama,  and 
Narses,  the  Byzantine  general,  have  possessed  energy  and 
ability.  As  used  in  the  Bible  and  the  classics,  the  word 
often  means  simply  a  chamberlain.  There  is  a  Russian  sect, 
known  as  Skopzi,  which  practices  castration. 

Euon'yiuus  [Lat.  form  of  Gr.  cucoi/u^or,  fortunate,  propi- 
tious ;  eS"  well  +  Sm/xa.  name  ;  so  called  liy  euphemism  be- cause it  is  poisonous] :  a  genus  of  shruljs  of  the  family 

Cetastracew,  natives  of  Europe  and  the  U.  S.  The  fruit  is 
a  capsule,  with  seeds  inclosed  in  a  red  aril.  The  flowers, 
foliage,  and  fruit  of  some  of  the  species  are  poisonous.  The 
wood  of  the  Euonymus  eurojMvus.  an  ornamental  shrub,  is 

strong,  compact,  and  yellow,  and  is  applied  to  various  use- 
ful purposes.  The  Enonymus  atropurpureus  (burning  bush, 

or  wahoo),  a  native  of  tl'ie  U.  S.,  is  an  ornamental  shrub, with  crimson  fruit  drooping  on  long  peduncles.  The  bark 
is  used  as  a  remedy  for  dropsy,  and  as  a  hepatic  stimulant 

and  laxative,  and'  has  active'  properties.  The  Euonymus 
americanus.  or  strawberry  bush,  is  often  cultivated  for  or- nament. 

Eupato'ria  (formerly  Koslof) :  a  seaport  of  Russia ;  gov- ernment of  Taurida ;  on  the  Black  Sea,  and  on  the  west 
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coast  of  the  Crimoa;  38  miles  W.  N.  W.  of  Simferopol  (see 

miip  of  Russia,  ret'.  ll-{!).  It  has  a  shallow  harbor,  a  eus- 
tiim-limise,  a  hospital,  and  a  haiiilsome  'I'arlar  mosque, 
(iniin,  wool,  liidcs.  anil  salt  are  expurtoil  from  lliis  ]ilari'. 

The  IOiij,'lish  and  French  armies  landed  here  in  Sept.,  IH'ii, and  the  Russians  were  repulsed  here  in  Feb.,  1855.  Pop. 
1 4.(100. 

Kiipnlo'riiim  (said  to  have  l)een  so  named  from  Jlithri- 
ilali's  lOiiiPMtiir.  Kinff  of  Pontus  {d.  6:i  B.  c.)|:  a  penus  of 
]ilanls  of  the  family  Compositce,  having  the  florets  all 
luliular  and  perfect.  It  comprises  many  si)ecics  of  iieren- 
nial  herbs,  mostly  American.  The  h'li/iii/nrium  pfi-folia- 
tiim,  called  boiufsct  and  thoroughwort.  is  a  native  of  the 
U.  S.,  and  is  used  in  medicine  as  a  tonic,  stimulant,  and 
sudorific.  The  leaves,  as  the  specitic  name  denotes,  are  con- 
nate-perfoliate — i.  e.  united  at  the  l)ase  around  the  stem. 
The  hemp  agrimony  {Fii/Milorium  cannabinnm),  which 
grows  wild  in  England,  has  been  used  in  medicine.  The 
Eupatoriiim  piirjjurcdm  and  several  other  American  species 
appear  to  have  valualile  diuretic  properties. 

Eupeii,  oipcn  (in  Fr.  ̂ VcVo/):  town  of  Rhenish  Pnissia ; 
on  the  Ve.sdre ;  in  a  beautiful  valley  10  miles  liy  rail  S.  S.  W. 

of  Aix-la-('hapellc  (see  map  of  German  Empire,  ref.  5-C). 
It  is  well  built  ami  flourishing,  and  derives  its  pro.sperity 
chiefly  from  its  manufactures  of  woolen  goods  (broadcloths 
and  cassimeres).  It  has  fourteen  woolen-mills,  dye-works, 
and  manufactures  of  nuichinery.  Down  to  the  Peace  of 
Luneville  (1801)  Eupen  belonged  to  the  duchy  of  Limburg. 
and  couseijuentlv  to  the  Austrian  crown.  Pop.  (1890)  15,- 
445. 

Eu])ll('iuism  [from  Gr.  fi(priiiuTii6s,  deriv.  of  e«<(>r)/ios,  utter- 
ing words  of  good  omen,  abstaining  from  inauspicious  words  ; 

ed,  well  +  (pdwcu.  s])eak] :  a  figure  in  rhetoric  by  which  an  un- 
pleasant idea  is  expressed  by  indirect  and  milder  terms. 

The  euphemisms  of  the  ancients  generally  originated  in  a 
desire  to  deprecate  the  ill-will  of  malevolent  powers  by  at- 

tributing to  them  characteristics  opposite  to  those  which 
really  belonged  to  them.  Thus  the  Furies  were  by  the 

Greeks  termed  Eumenides,  "gracious." 

Euplior'bia  [named  in  honor  of  £'r/p7iorJ)(s,  physician  to 
Juba,  King  of  Mauritania] :  a  genus  of  plants  of  the  family 
EtiphorhiacefF,  or  Spurgeworts  (q.  v.).  having  an  acrid  milky 
juice  and  monoecious  flowers,  included  in  a  cup-shaped  four 
to  five  lobed  involucre  resembling  a  calyx.  JMore  than  100 

species  of  this  genus  are  natives  of  the  L*.  S.  The  seeds  of 
"caper  spurge"  {Euphtirhia  lathijris)  of  Europe  and  the 
U.  S.  yield  the  fixed  oil  known  as  oil  of  euphorbia,  a  power- 

ful cathartic.  Some  African  euphorbias  are  large  trees. 
Some  species  are  quite  cactus-like  in  appearance,  and  are 
poiiularly  classed  with  them,  e.  g.  Euphorbia  spfendens,  a 
fleshy,  prickly  plant  of  the  greenhouses;  Eupliorhia  inelo- 
formis.  from  South  Africa,  closely  resembles  a  melon  cactus. 
Euphorbia  pilulifera  is  a  drug  valuable  in  the  treatment  of 
asthma.     See  Euphorbiu.m. 

Eiipliorbiuin  :  an  acrid  and  inodorous  gum-resin  pro- 
duceil  by  the  Etiphorbin  oflicinanim,  of  Southern  Africa 
and  some  other  species,  including  Euphorbia  canarietisis  of 
Western  Africa,  and  Euphorbia  antiqnarnm  of  the  Levant. 
It  is  a  violent  emetic  and  purgative,  and  is  sometimes  used 
in  the  composition  of  plasters  and  in  veterinary  medicine. 

Enpliorion  :  a  Greek  jioet  and  grammarian  ;  b.  at  C'hal- 
cis  in  Eul>u'a  ;  floin-ished  about  i-\i)-i'iQ  b.  c.  He  became 
librarian  to  Antiochus  the  Great,  and  produced  epic  poems 
and  elegies  besides  several  prose  works,  all  of  which  have 
perished.  He  was  learned  to  obscurity  like  Callimachus 
and  Lycophron.  and  like  these  had  his  admirers  and  stu- 

dents, among  them  the  Roman  poet  Gallus.  Fragments  of 

>is  writings  maybe  found  in  Meineke's  ^Inaieete  Alexan- 
Irina,  p.  '■'>. 
Eiiphra'iioi"  (in  'ir.  'E.v<f>pavup) :  Greek  painter  and  sculp- 

tor; b,  at  Corinth  :  flourished  alimit  :i50  B.  i'..  a  contemiio- 
rary  of  Apelles.  He  excelled  both  in  [ininting  and  in  sculp- 

ture. Among  his  works,  wliich  are  highly  praised  by  Pliny 
and  Plutarch,  was  a  painting  of  Ulysses  in  his  feigned  in- 
.sauity. 

Ell'plirasy  [from  Gr.  diippaa-la,  cheerfulness,  deriv.  of 
fvcltpatp(iT0ai.  to  lie  happy;  f5.  well  -t-  <ppT)v.  minil],  or  Eye- 
Itriglit :  a  jilant  of  the  family  Scrojihuliiriari'ir,  t  he  Eiip/ira- 
Kia  ()l]fii'i)niliti,  a  sm.'UI  annu.nl  herb  from  2  to  8  inches  high, 
a  iiativ(!  of  Asia.,  I'lurope.  and  North  America.  Jliltdii  in 
his  /'(iradise  Lout  speaks  of  its  virtues  in  clearing  the  eye- 

sight.    It  is  probably  somewhat  useful  in  inflammation  of 

the  eyes,  from  its  astringent  character.  Some  varieties  are 

said  to  have  in  their  blossoms  a  spot  or  "signature"  re- 
sembling the  eye.  and  this  spot  caused,  or  at  least  strength- 

ened, the  jiopular  faith  in  its  ]iowers. 

Eiiphra'tcs  (in  Gr.  Eu())poT7)i;  Turk.  EI-Fral):  a  large 
river  of  Western  Asia,  celebrated  in  all  periods  of  history 

for  the  im]Kirtant  events  which  have  occurred  on  its  bank's and  the  magniflccnce  of  the  cities  whose  walls  it  washed. 
It  rises  in  Armenia,  in  the  Anti-Taurus  Mountains,  by  two 
branches — the  Moorad  and  Kara-.Soo — which  unite  near  lat. 

'■W  N.  and  Ion.  H!J  E.  The  stream  formed  by  this  junction 
flows  flrst  southwest  ward,  effects  a  passage  through  a  defile 
of  Jit.  Tamns,  and  forms  the  boundary  between  ancient 
Syria  and  Mcsoijotamia.  Near  the  town  of  IJir  it  ap- 

proaches within  100  miles  of  tlie  Mediterranean.  After 
crossing  the  8(ith  jiarallel  of  N.  latitude  it  pursues  a  general 
southeastern  direction,  flows  through  the  extensive  alluvial 
])lains  of  Habylonia  and  Chalda'a.  and  enters  the  Persian 
Gulf  at  its  northwestern  extremity.  Its  total  length,  says 
Guyot.  is  1.750  miles,  and  the  area  of  its  drainage  is  255.000 
.sc).  miles.  It  is  navigable  from  .Someisat  to  its  mouth.  1.195 
miles.  Its  [irincipal  affluent  is  the  Tigris,  which  is  nearly 
as  large  as  the  Euphrates  itself.  It  receives  no  large  tribu- 

tary from  the  right  hand.  The  width  in  some  places  is 
nearly  600  yards,  but  below  Ilillah  its  volume  and  width 
are  reduced  by  numerous  canals  cut  for  irrigation.  The 
name  Shatt-el-Arab  is  given  by  the  natives  to  that  part  of 
the  river  below  the  mouth  of  the  Tigris.  The  melted  snows 
of  the  mountains  of  the  Taurus  and  Anti-Taurus  cause  a 
periodical  inundation  of  the  Euphrates  in  the  spring.  The 
water  is  highest  in  May  and  June.  In  some  parts  of  its 
course  above  Sojneisat  the  river  passes  through  deep  and 
narrow  defiles  or  gorges  between  precipices  nearly  1,500  feet 
high,  and  presents  much  picturesque  scenery.  In  ancient 
times  the  chief  city  on  its  banks  was  Babylon. 

Eiiphros'yiie  [Gr.  ̂ ii(ppo<iivn ;  eS,  well  +  ippii»,  mind] ;  one 
of  the  three  Graces  in  Greek  mythology;  a  personification 
of  the  genius  of  mirth  or  joy.     See  Graces. 

Eii'phiilsni  [from  Gr.  €u<^u^s,  well-endowed ;  c2,  well  -i- 
1^1/^,  natural  growth]:  an  affected  style  of  speaking  and 
writing  which  became  a  fashion  in  the  reign  of  Queen  Eliza- 

beth. The  term  originated  in  the  title  of  a  pedantic  ro- 
numce  called  Eiipliues  (1580),  written  by  John  Lilly  (Lyly) 
and  abounding  in  antithesis,  alliteration,  and  illustrations 
drawn  from  a  fabulous  natural  history. 

Euplexop'tera  [Mod.  Lat.  from  Gr.  cZ.  well  -I-  Lat. 
plexus,  a  folding  -I-  (Jr.  impSv,  wing] ;  an  order  of  insects. 
See  Entomology  and  Forficulid^^;. 

Eu'polis  (in  Gr.  ECitoAif)  :  Greek  comic  poet  of  the  filth 
century  b.  c.  ;  in  wit  and  grace  second  only  to  Aristophanes, 
if  second  even  to  him.  A  friend  and  collaborator  of  his 

great  contemporary,  he  took  part  in  the  composition  of  the 
Kniyhts,  Init  the  poets  soon  quarreled  and  accused  each 
other  of  jilagiarism.  Aleibiades  was  one  of  the  chief  targets 
of  his  satire,  and  it  was  fabled  that  he  took  vengeance  on 

the  poet  for  his  Duiikai-ds  [Gr.  Bdirrai]  by  drowning  hira. 
The  origin  of  the  story  was  doubtless  the  fact  that  Eupolis 
perished  in  a  naval  engagement  411  b.  c.  in  consequence  of 
which  disaster  the  Athenians  are  said  to  have  exempted 
poets  from  service.  No  less  than  seven  of  his  pieces  out  of 
no  more  than  seventeen  received  the  first  prize.  The  frag- 

ments may  be  found  in  Meineke's  and  Kock"s  collections. B.  L.  GiLDERSLEEVE. 

Eurasia :  the  continent  comprising  Europe  and  Asia, 
which  are  themselves  more  usually  termed  continents. 

Eliira'siaiis  [formed  from  Europe  +  Asia],  or  Half- 
castes :  the  oftspring  of  European  fathers  and  Asiatic 
mothers.  The  term  is  properly  restricted  to  East  India, 
where  persons  of  this  class  are  especially  numerous  in  the 
large  cities,  as  Calcutta.  Madras,  and  Bombay.  They  gener- 

ally receive  a  European  education,  but  although  they  speak 
English  grammatically  they  have  a  peculiarly  disagreeable 
pronunciation.  The  girls  are  sometimes  very  beautiful,  and 
often  marry  British  officers:  while  the  young  men  enter 
the  Governiiient  offices  or  serve  as  clerks  with  merchants. 
They  are  very  useful  in  this  position,  but  as  soon  as  they 
liecome  I'ich.  or  advance  to  higher  offices,  they  generally  be- 

come insolent  and  wild.  Tlie  Europeans,  who  also  call 

them  "Vepery  Brahmins."  do  not  hold  them  in  high  esti- 
mation.    The  natives  call  them  "  Cheechee." 

Eiire  (Fr.  pron.  er) :  a  department  in  the  northern  part 
of  France ;  a  part  of  the  old  province  of  Normandy.     It  is 
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bounded  N.  by  Seine-Infc'rieurc,  K.  Vjy  Oisc  and  Soine-et- 
Oise,  S.  by  Eure-et-Loir,  and  W.  by  ()i-nc  and  Calvados. 
Area,  2,301  sq.  miles.  It  Is  intersected  by  the  rivers  Seine 

and  Eure,  and  is  bounded  on  the  N.  W.  "by  the  estuary  of the  former.  The  surface  is  mostly  level ;  the  soil  is  fertile. 
The  staple  productions  are  grain,  hemp,  flax,  apples,  and 
pears.  Good  horses,  cattle,  and  .sheep  are  reared  here. 
Eure  has  important  manufactures  of  cotton  and  woolen 
stuffs,  paper,  glass,  stoneware,  and  copper-ware.  Pop.  (189G) 
340.653.     Capital,  Evreux. 

Eiire-et-Lt>ir  (Fr.  pron.  er'a-lwa'iir') :  a  department  in 
the  northwest  part  of  France ;  bounded  N.  by  Eure,  E.  by 
Seine-et-Oise  and  Loiret,  S.  by  Loir-et-Cher,  and  W.  liy 
Sarthe  and  Orne.  Area,  3,268  sq.  miles.  It  is  drained  by 
the  rivers  Eure  and  Loir.  The  surface  is  partly  level,  and 
is  in  some  parts  diversified  by  hills  and  valleys.  The  soil  is 
very  fertile,  and  produces  large  crops  of  wheat.  Good  cav- 

alry horses  are  raised  here.  This  department  is  traversed 
by  a  railwav  connecting  Paris  with  Chartres  and  Le  Mans. 
Pop.  (1896)  380,469.     Capital,  Chartres. 

Eureka  :  city;  capital  of  Humboldt  co.,  Cal.  (for  location 
of  county,  see  map  of  California,  ref.  3- A) ;  situated  on 
Humboldt  Bay,  7  miles  from  the  ocean  and  235  miles 
N.  N.  W.  of  San  Francisco.  It  has  excellent  educational 

facilities,  a  .f  170,000  court-house,  twenty-six  lumber-mills, 
several  tanneries,  and  a  safe  and' commodious  harbor  on 
wldch  improvements  by  means  of  jetties  have  been  made 
by  the  Government.  Eureka  is  one  of  the  chief  shipping- 
points  for  redwood  luml)er.  Pop.  (1880)  3,639  ;  (1890)  4,858  ; 
(1891)  with  limits  extended,  local  census,  7,603. 

Eureka:  village  and  railway  junction  (incorporated  in 
18.56);  Woodford  co..  111.  (for  location  of  county,  see  map  of 

Illinois,  ref.  4-E) ;  19  miles  E.  of  Peoria:  in  a 'fine  agricul- tural district.  It  is  the  seat  of  Eureka  College,  coimected 
with  which  is  a  normal  school  and  a  liiblical  school  of  the 
Disciples  of  Christ.  The  village  also  has  an  excellent  high 
school  and  a  very  large  manufactory  of  tile  and  pressed 
brick.  Pop.  (1880)  1,185;  (1890)  1,481;  (1893)  estimated, 
1,800.  Editor  of  "  Journal." 
Eureka  :  city  ami  railway  junction ;  capital  of  Green- 

wood CO.,  Kan.  (for  location  of  county,  see  map  of  Kansas, 
ref.  7-1) ;  110  miles  S.  S.  W.  of  Topeka.  It  has  an  academy, 
and  is  the  trade  center  of  an  agricultural  and  stock-raising 
region.     Pop.  (1880)  1,137  ;  (1890)  3,259 ;  (1895)  2,138. 
Eureka :  town ;  capital  of  Eureka  co.,  Nev.  (for  location 

of  county,  see  map  of  Nevada,  ref.  .5-1) ;  situated  midway 
between  Salt  Lake  and  San  Francisco,  and  90  miles  S.  of 
the  Southern  Pacific  Railway,  with  which  the  town  is  con- 

nected at  Palisade  by  the  Eureka  and  Palisade  Railway. 
Eureka  is  the  third  town  of  im])ortance  in  the  State.  Tlie 
principal  business  is  mining,  and  large  quantities  of  lead 
and  silver  ore  are  produced.  Pop.  (1880)  4,207;  (1890) 
1,609. 

Eureka :  town  ;  Juab  co..  Utah  (for  location  of  county, 
see  map  of  Utah,  ref.  5-L) ;  on  the  Union  Pacific  and  the  Rio 
Grande  Western  railways:  66  miles  S.  of  Salt  Lake  City. 
It  is  an  important  center  for  agriculture  and  mining.  Pop. 
(1880)  123  ;  (1890)  1,733  ;  (1895)  1,908. 

Eureka  Springs:  city  (founded  in  1879);  capital  of 
Carroll  en..  Ark.  (for  location  of  county,  see  map  of  Ar- 

kansas, ret.  1-B) ;  situated  1,800  feet  above  sea-level  in  the 
Ozark  Mountains  and  on  Eureka  Springs  Railway;  8  miles 
S.  of  north  line  of  the  State,  and  18  miles  E.  by  S.  of  Selig- 
man,  JIo.  It  has  seven  churches  and  a  summer  normal 
school,  and  is  chiefly  noted  for  its  medicinal  springs  and 
mild,  bracing  climate.  The  city  has  street  railways  and  is 
lighted  by  gas :  water-works  iii  course  of  construction  in 
1893.  Pop.  (1880)  3,984  ;  (1890)  3,706  ;  (189:3)  resident  pop- 

ulation, about  6,000.  Editor  op  "Times-Echo." 

Eurliipijiura,  yu-rip-i-dvu'ra  [Gr.  cS.  well -i- ^Hr/s  i-lSos). 
a  fan  -i-  oipd.  tail];  a  term  used  by  (jill  to  designate  those  birds 
having  a  small  number  of  tail  vertebra^  ttie  last  of  which 
are  fused  into  a  pygostyle,  and  having  the  tail  feathers  ar- 

ranged in  the  shape  of  a  fan.  A  few  of  the  birds  included 
in  this  gniup,  like  the  ostrich  and  grebe,  have  no  external 
tail,  but  this  is  due  to  degeneration.  The  group,  or  suli- 
class,  includes  all  existing  birds  and  is  opposed  to  Soiininv, 
fossil  birds  with  a  considerable  number  of  long-tail  vertelu-a', 
having  a  pair  of  feathers  attached  to  each  vertebra.  It  is 
the  equivalent  of  the  OriuthuriB  of  Ptlrbinger. P.  A.  Lucas. 

Euric  :  King  of  tlic^  West  Goths ;  b.  about  430.  gained  pos- 
session of  the  crown  by  killing  his  brother,  Thcr)doric,  46(i. 

He  consolidated  the  VVest  Gothic  empire  in  Ciaul  by  subju- 
gating the  whole  region  between  the  Rhone,  the  Loin;,  the 

ocean,  and  the  Pyrenees.  He  then  sent  Gotheric  into  Spain, 
and  in  a  very  short  time  the  Romans  were  expelled  and  the 
whole  peninsula  was  brought  \inder  the  sway  of  the  West 
Goths,  with  the  exception  of  the  small  Suevic  kingdom  in 
Lusitania,  which  renuiined  inilei)endeu1.  The  West  Goths 
were  Arians,  and  Euric  is  said  to  have  persecuted  the  ortho- 

dox.   D.  at  Aries,  in  484. 

Eurip'ides :  one  of  the  three  great  tragic  poets  of  Greece ; 
son  of  J[nesarchides  and  Cleito;  according  to  tradition,  b. 
on  Salarais  the  night  of  the  great  battle  (480  B.  c).  according 
to  the  Parian  chronicle,  four  years  later.  A  malicious  story 
was  current  that  his  mother  was  an  herb-seller,  but  certain 
it  is  that  he  received  a  careful  education.  In  his  l)oylioo(l 
he  took  part  in  religious  festivals  as  a  dancer  and  a  torch- 
bearer.  In  his  youth  the  future  declaimer  against  athletes 
was  himself  an  athlete.  We  read  also  of  his  essays  in  paint- 

ing, but  while  yet  a  young  man  he  devoted  himself  to  dra- 
matic art,  and  his  first  jiiece  was  acted  in  455,  receiving  the 

third  prize  only.  From  this  time  on  he  worked  steadily 
for  the  stage  through  evil  report  and  good  report.  He  was 
not  only  a  tragic  poet,  but  also  a  thinker  and  a  scholar.  He 
had  a  valualile  lilirary.  of  which  he  made  diligent  use,  living 
as  he  did  withdrawn  from  the  world,  and  though  he  could 
not  be  called  the  disciple  of  a  jihilosophical  school,  he  was  in 
close  contact  with  the  philosojihic  thought  of  his  day,  witli 

such  men  as  Anaxagoras,  Protagoras,  and  Prodicus,  "and  he could  not  have  been  a  stranger  to  the  Socratic  circle.  He 
was  the  apostle  of  enlightenment,  and  the  faith  in  the  gods 
that  dominated  ^Eschylus  and  sustained  Sophocles  gives 
way  in  Euripides  to  a  rationalistic  spirit,  and  when  it  re- 

turns returns  in  a  questionable  shape.  Unlike  jEschylus, 
he  did  battle  for  no  political  cause ;  imlike  Sophocles,  he 
held  no  office,  but  he  was  for  all  that  an  ardent  Athenian. 
Twice  married,  the  infidelity  of  both  his  wives  is  said  to 
have  made  him  a  woman-hater,  but,  rightly  read,  his  trage- 

dies show  a  jirofound  appreciation  of  all  the  higher  qualities 
of  womanhood.  He  had  three  sons,  one  of  whom,  Euripides 
the  younger,  put  on  the  stage  the  posthumous  tragedies  of 
his  father.  The  close  of  his  life  was  spent  at  the  court  of 
Archelaus  of  Macedon,  the  great  patron  of  letters,  and  there 
he  died  in  406,  torn  in  pieces  by  hounds,  according  to  a 
doubtful  tradition.  Of  ninety-two  dramas,  or  twenty-three 
tetralogies  ascribed  to  Euripides,  nineteen  plays  have  been 
jn-eserved,  among  them  one  satyr-drama,  Cyclops,  and  one 
tragedy  of  doubtful  genuineness,  Bliems.  Several  of  the 
extant  plays  held  high  rank  in  antiquity,  but  of  the  re- 

mainder some  are  imdoubtedly  inferior  to  others  that  are 
lost,  so  that  Euripides  is  not  known  exclusively  by  his  best 
work.  The  chronological  order  of  his  plays  is  so  hard  to 
determine  that  Nauck  has  arranged  tliem  alphabetically — a 
safe  plan.  Alcestis  (438),  strictly  speaking  not  a  tragedy 
but  a  substitute  for  a  satyr-drama,  transcribed  by  Brown- 

ing in  Balausiions  Adventure;  Andromache;  Bacchm,  a 
posthumous  play,  considered  a  sort  of  poetical  deathbed  re- 

pentance (translated  by  Milman);  Cyclops;  Electra;  He- 
cuba, once  a  great  favorite  of  editors  ;  Helena;  Heracleidte  ; 

Hercules  Furens  (translated  by  Browning  in  Arislophanes's 
Apology) ;  Hipjiiilyhis  (438),  emulated  by  Racine  in  his 
P/ii'dre;  Ion;  Iph/yenia  in  Aulis;  Iphigenia  among  the 
Tai/rians.  maile  additionally  famous  by  Goethe's  Iphigenie ; 
Medea  (431).  which  with  the  Hippolyfus  forms  the  double 
summit  of  Euripidean  art;  Orestes;  P/iaenissa,  a  remark- 

able accumulation  of  tragic  scenes ;  Mhesus ;  Siipj)lices ; Troades. 

Euripides  found  less  favor  with  the  Athenian  people  than 

did  iEschyhis  and  Sophocles.  He  did  not  win  his  first  vic- 
tory until  441.  and  received  the  first  prize  only  five  times. 

After  the  beginning  of  the  Peloponnesian  war  he  seems  to 
have  struck  the  right  vein,  and  to  have  become  the  favorite 
of  Young  Athens  by  virtue  of  his  allusions  to  polities  and 
his  sympathy  with  the  spirit  of  the  times.  The  more  popu- 

lar he  became  with  Young  Athens  the  more  virulently  was 
he  attacked  by  the  comic  poets,  who  were  sworn  foes  of  en- 

lightenment and  detested  new-fangled  notions  of  art.  Even 
the  grave  did  not  liide  Euripides  from  the  persecution  of 
Aristophanes,  otherwise  not  an  ungenerous  enemy,  and  the 
Frogs,  acted  soon  after  the  death  of  Euripides,  is  a  formal 

indictment  of  the  poet's  art.  as  well  as  of  the  poet's  moral teaching.     But  rhetoric  and  rationalism,  point  and  pathos, 
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won  ])Osterity  for  the  poet,  of  liuinanity.  and  "  Euripides, 
the  huiiiim,  witli  his  droppings  of  wiinn  teiirs,"  ruled  the 
stajre  from  liis  death  down  to  tlie  present  ecMliiry.  and  wldle 
most  seliolars  nowadays  see  in  liini  a  departure  from  t fie 
llelletuc  stanchird,  which  from  tlie  Hellenic  point  of  view 
mnst  be  called  a  decline,  all  rocojjnize  the  greatness  of  the 
P'nins  who  o])ened  to  the  world  a  new  realm  of  dramatic 
art.  His  lanfruage  may  kick  the  larjje  ntteranee  of  ̂ Eschy- 
lus,  and  the  variety  of  its  tones  may  produce  an  inharmoni- 

ous effect.  His  meters  and  rhythm  may  mark  a  departure 
from  tlie  hif^h  standard  of  a  severer  art  and  display  too 
much  laxness  here,  too  much  mechanical  uniformity  there; 
and  his  sensational  monodies  and  trivial  melodies  may  de- 

serve all  the  censure  so  freely  dealt  out  by  critics  ancient 
and  modern.  His  plots  may  lack  the  subtle  articulation  that 
makes  the  plays  of  Sophocles  as  inevitable  as  is  life  itself; 
the  choruses,  exquisitely  beautiful  sometimes  in  themselves, 
may  show  too  plainly  that  they  are  adornments  and  not  in- 

struments of  the  drama;  the  dialoijue  may  degenerate  into 
dialectics  <liKladiation  ;  tliere  may  be  too  much  moralizinj; 
and  too  much  paradox:  but  Eiiripiiles  is  a  preat  poet,  not 
merely  a  threat  preacher ;  and  both  as  poet  and  preacher  he 
still  retains  his  hold  on  those  whose  judgment  is  not  swayed 
by  critical  cant.  Editions  of  separate  phiys  are  too  numer- 

ous to  mention.  Important  editions  of  the  text  have  been 
put  forth  by  Kirchhoff  (IHrM),  and  by  Xauck  in  the  Teubner 
series,  an  edition  with  notes  in  Knglish  by  F.  A.  I'aley.  There 
are  valuable  selections,  with  notes,  by  Wecklein  and  by 

Weil.  Especially  noteworthy  are  von  Wilamowltz-Mollen- 
dorff's  various  contributions  to  Eurijiidean  study.  See  the 
introduction  to  his  Hcrakles  (1889).  Of  English  renderings. 

Potter's  translation  in  verse  is  out  of  date.  A  new  transla- 
tion in  prose  by  E.  P.  Coleridge  is  in  progress  (1893).  Fitz- 

gerald's JTippolij/us  and  Webster's  Mi'dea  may  be  added  to the  translations  incidentally  mentioned  above.  See  also  W. 
C.  Lawton,  Three  Dramas  of  Euripides  (Boston.  1H89). 

B.  L.  GiLDERSLEEVE. 

Eiiroo'lydon  [Gr.  (vpoK\vS(i>v.  corrupt  reading  Acts  xsvii. 
14  for  (i/poKiKov  =  Lat.  furaqiiilu.  northeast  wind];  a  vio- 

lent wind  of  the  Mediterranean  mentioned  in  Acts  xxvii.  14. 

The  Vulgate  renders  it  euro-rn/itHo,  i.  e.  northeast  wind. 
But  in  some  of  the  best  manuscripts  (Sinaitic,  Vatican,  and 
Alexandrian)  e!ipaKv\a>y,  east  northeast  wind,  is  the  reading, 
instead  of  evpoKKiSay,  northeast  wind ;  and  this  reading  is 
adopted  by  the  best  recent  editors.  The  wind  in  question  is 

said  to  be  half  a  point  N.  of  E.  X.  E.  See  Smith's  Voyage 
and  Shipwreck  of  St.  Paul  (1856;  3d  ed.  1866). 

Euro'pa  (Gr.  Zupdirn) :  in  classic  mythology,  a  daughter 
of  Agenor,  King  of  Pho?nicia,  and  a  sister  of  Cadmus.  Ac- 

cording to  a  poetic  legend,  Jupiter,  in  the  form  of  a  bull, 
carried  her  on  his  back  to  Crete,  where  he  assumed  human 
form  and  won  her  love.  She  bore  by  him  Jlinos,  Sarpedon, 
and  Rhadamanthus. 

Europe,  yu'i-up  [Lat.  Euro'pa,  so  named  by  the  Asiatic Greeks,  either  from  its  wide  coast  or  from  the  Phtenician 
Princess  Euro[)a] :  one  of  the  four  great  continents,  and 
historically  the  most  notable  ;  occupies  an  area  of  about 
3,781,647  sq.  miles;  bounded  X.  by  the  Arctic  Ocean.  E.  by 
Asia,  S.  E.  by  the  Caspian,  S.  by  Asia,  the  Black  Sea,  and 
the  Mediterranean,  and  W.  by  the  Atlantic.  The  bounda- 

ries are  well  defined  except  on  the  E.  and  S.  E..  where  the 
Ural  and  Caucasus  Mountains  do  not  exactly  coincide  with 
the  frontiers  of  European  and  Asiatic  Russia ;  Caucasia  es- 

pecially is  variously  classified  and  mapped  as  in  Europe  or 
Asia.  Its  greatest  breadth  is  about  3.400  miles,  and  its  ex- 

tent from  X.  to  S.  2.400  miles  at  the  extreme  points.  Its 
territory  has  lieen  more  carefully  mapped  out  than  any 

other  part  of  the  earth's  surface.  Great  Britain  and  Ire- 
land, although  distinct  islands,  always  rank  as  a  part  of 

Europe,  having  been  separated  from  the  continent  at  no 
very  remote  period.  In  the  N.,  Iceland  and  Nova  Zembla, 
and  in  the  Mediterranean.  Corsica,  Sardinia,  Sicily,  Malta, 

('rete,  the  Ionian  anil  the  Balearic  islands  also  belong  to 
Europe.  Europe  is  only  about  one-quarter  as  Large  as 
either  Asia  or  America,  ami  is  more  populous  in  proportion 
to  area  than  any  other  continent,  having  about  a  hundred 
inhabitants  to  the  square  mile.  The  length  of  coa.st-line  is 
about  20,000  miles,  8,000  of  this  being  on  the  Atlantic,  3,600 
on  the  Arctic  Ocean,  and  7,800  on  the  Mediterranean  and 
Black  Seas,  giving  une(pialed  advantages  for  commerce.  Its 
three!  great  southern  ]ieiiinsiilas — Italy,  the  Grax'o-Balkan 
Peninsula,  and  the  Iberian  Peninsula  of  Spain  and  Portugal 
— form  very  marked  features  of  its  topography. 

Otology. — The  great  Mediterranean  basin  is  the  geolog- 
ical feature  of  Southern  Europe,  having  its  north  limit  at 

the  chains  of  mountains  known  as  the  Cevennes,  the  Jura, 
etc.  The  prevailing  rocks  are  plutonie  and  metaniorphic, 
of  which  the  Alps  are  comiiosecl,  and  which  are  found  in 
France,  Germany,  Scandinavia,  etc.  In  Spain  the  Silurian 
rocks  are  found,  other  Pala'ozoic  rocks — the  Devonian, 
Carbon  if  (n'ous.  and  Permian — occupy  large  areas  in  Russia, 
the  British  islands,  etc.  Germany,  France,  and  England 
have  extensive  strata  of  the  .Secondary  formations,  and  the 
Tertiary  are  still  more  widely  distributed.  Cretaceous  rocks 
abound  in  Deiniiark,  (ireece,  and  .Southern  Ru.ssia,  besides 
forming  a  large  part  of  the  Paris  basin  and  the  basin  of  the 
lower  Rhine.  Mineral  wealth  abounds.  Mines  of  iron  ore, 
lead,  copper,  coal,  and  salt  are  extensively  worked,  while 
for  gold  and  silver  Europe  is  mainly  dependent  on  other 
countries.  Europe  abounds  in  mineral  springs  of  great 
variisty  and  chemical  virtue. 
Mounlains  and  Plains. — The  leading  physical  features 

are  the  mountainous  region  in  the  S.  and  the  low  district  in 
the  X.  and  E.  The  central  mountain  system  is  the  Alp.s. 
which  extend  in  a  great  arc  of  about  700  miles  along  the 
frontiers  of  Italy  and  France,  through  Switzerland  and 
western  portions  of  the  Austrian  empire,  and  along  the  bor- 

der of  Southern  Germany.  They  culminate  in  Mont  Blanc, 
15,779  feet  in  height,  the  highest  point  in  Europe  (if  we  ex- 

clude the  Caucasus),  but  inferior  to  the  chief  summits  of 
Asia,  Africa,  Xorth  and  South  America.  X.  and  E.  of  the 
Alps  are  the  Jura.Vosges,  Black  Forest,  Sudetic  Mountains, 
Carpathians,  and  other  ranges  of  Central  Europe.  West- 

ward the  Cevennes  and  other  mountains  of  Southern  France 
form  connecting  links  between  the  central  highland  region 
and  the  Pyrenees.  This  latter  range  extends  in  an  almost 
uniform  wall  along  the  border  of  France  and  Spain,  and 
reaches  a  height  of  over  ll.CKJO  feet.  All  of  the  southern 
peninsulas  are  in  general  mountainous  or  elevated.  The 
Gra?co-Balkan  Peninsula  has  the  Balkans.  Pindus,  and  vari- 

ous groups  of  Greece  ;  Italy  is  traversed  by  the  Apennines, 
whose  principal  peak  is  over  9.000  feet  high  ;  and  Spain  is  a 
table-land  crossed  by  chains  whose  southernmost,  the  Sierra 
Xevada.  has  about  the  elevation  of  the  Pyrenees.  The  low- 

lands comprise  considerable  portions  of  Western  and  X'orth- 
ern  France,  Belgium,  X'^etherlands,  Denmark,  X'orthern Germany,  Galicia.  and  Russia.  Scandinavia  is  traversed 
by  mountains,  while  the  British  islands  are  undulating, 
hilly,  and  in  places  mountainous. 

Rivers. — The  principal  rivers  are  the  Danube,  Volga, 
Ural,  Dnieper,  Don.  Xeva,  Petchora,  the  two  Dwinas,  Xie- 
men.  Oder,  Rhine.  Elbe,  Vistula,  Tagus,  Duero,  Ebro,  Gua- 

dalquivir, Loire,  Garonne,  Rhone,  Seine,  Thames,  Severn, 
Humlier,  Po,  etc.  The  Volga  drains  500.000  sq.  miles  of 
Russian  territory,  and  the  Danube  has  a  basin  estimated  at 

300,000  sq.  miles.  The  flow  of  some  of  these  is  very  irregu- 
lar, and  the  Danube,  the  Elbe,  the  Loire,  and  others  are 

subject  to  serious  floods.  Extensive  engineering  works  to 
promote  navigation  and  diminish  the  dangers  of  floods 
have  been  executed.  The  rivers  penetrate  the  whole  conti- 

nent, fertilizing  the  soil  and  rendering  great  natural  facili- 
ties to  commerce.  Xo  European  river  has  a  great  waterfall. 

The  famous  Staubbach  fall  is  a  mere  rill,  although  the  whole 
descent  is  about  1,000  feet. 

Lakes. — Europe  abounds  in  lakes.  Lake  Ladoga  in  Rus- 
sia being  the  largest.  Minor  lakes,  celebrated  for  their 

beautv,  are  found  in  the  mountainous  regions,  as  Lakes 
Geneva,  Maggiore,  Garda,  Como,  Xeufehatel,  Constance, 
Zurich,  Lucerne,  etc. 

Climate. — The  numerous  small  lakes  of  Europe  increase 
the  area  of  evaporation,  ;i,nd  tend  to  make  the  climate  far 
more  moist  than  that  of  America  or  Asia.  This  is  further 

increased  by  the  Mediterranean,  and  the  large  water  sur- 
face penetrating  and  hemming  in  the  continent  has  a  power- 

ful tendencv  to  ameliorate  the  climate:  and  this  tendency 

is  grcativ  strengthened  by  the  proximity  of  the  Gulf  Stream 
to  the  western  coa.st  of  Euroiic.  The  temperatui-e  of  any 
given  parallel  of  latitude  in  the  greater  part  of  Europe  is 
several  degrees  warmer  than  the  regions  of  the  same  lati- 

tude in  America.  Russia,  however,  has  a  continental  cli- 
mate. The  whole  of  Eurojie  belongs  to  the  north  temperate 

zone,  except  the  small  jiortion  extending  into  the  north 
frigid  zone.  While  no  part  of  the  continent  touches  the 
tropics,  the  south  portion  is  marked  by  the  dryness  of  the 
summer  peculiar  to  the  suli-tropical  zone.  The  rainfall  oc- 

curs most  largely  in  the  winter  in  Southern  Italy  and  Spain  : 
autumn  and  spring  are  the  rainy  seasons  in  Xorthern  .Spain 
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and  Italy  and  in  Southern  France.  Sinnmer  lirinj^s  a  rainy 
season  to  Switzerland,  Uermany,  Austria,  Prussia,  and  Swe- 

den. The  British  islands  have  their  jnaxinuiiTi  rainfall  in 

winter.  Meteorological  statistics  show  tlie  nuixinium  rain- 
fall at  Skye  and  in  the  West  of  England,  with  101  to  189 

inches  of  annual  rainfall,  while  that  of  Salamanca  in  Spain 
is  only  9  inches,  and  tlie  average  in  Sweden  and  Russia  and 
parts  of  Germany  is  as  low  as  15  to  21  inches  per  annum. 

Western  Europe  has  hi'avier  rains  than  Eastern,  and  the 
most  prevalent  wind  is  tlie  southwest.  lu  Southeastern  Eu- 

rope tlie  prevailing  winds  are  from  the  N.  and  E.,  the  latter 
in  fall  and  winter.  The  snow-lme  in  the  mountains  varies 
from  8,000  to  10,000  feet  above  the  sea  among  the  Alps, 
while  in  Norway  the  snow-line  comes  down  to  the  altitude 
of  3,360  feet. 

Soil  and  Productions. — The  climate  of  Europe  has  such 
variety  as  to  favor  the  growth  of  the  richest  products  of 
the  vegetable  kingdom.  The  regions  of  the  Mediterranean, 

where  ages  of  fertility  have  produced  both  vernal  and  au- 
tunnial  growths,  and  the  south  of  Spain,  where  almost  trop- 
icid  luxuriance  bears  fruits  every  month,  contrast  strongly 

with  the  Arctic  regions  with  their  short  period  of  vegeta- 
tion. Of  the  cereal  crops  wheat  is  heavily  grown  in  Russia, 

Austria,  France,  England,  (iermany,  and  the  countries  of 
the  Danube.  Barley  is  an  almost  universal  crop,  as  are  rye 
and  oats  in  Central  and  Northern  Europe.  Maize  or  Indian 
corn  is  largely  cultivated  in  the  south ;  the  potato  has 
spread  over  Central  and  Northern  Europe.  Beans,  pease, 

clover,  lucerne,  sainfoin,  hemp,  flax,  etc.,  are  grown  pro- 
fusely. The  cultivation  of  the  vine  is  of  prodigious  extent 

(being  profitably  grown  as  far  north  as  50°),  and  forms  a 
vast  industry  in  France,  Italy,  Austria,  and  Spain.  The 

olive  flourishes  in  Italy,  Greece,  Spain,  and  Portugal,  grow- 
ing two  crops  annually.  Tobacco  is  grown  all  the  way 

from  Sicily  north  to  Sweden.  The  beet  is  cultivated  in 
Central  Europe  for  the  manufacture  of  sugar.  Among 

fruits  and"  nuts  there  are  the  orange,  flg,  almond,  citron, 
pomegranate,  pistachio,  apples,  pears,  cherries,  plums,  and 

date-palms.  The  timber  trees,  though  greatly  depleted  by 
centuries  of  consumption,  still  furnish  forest  products  for 
fuel  and  the  arts.  Northern  Europe  has  a  large  timber 
trade.  Among  the  trees  are  the  oak,  chestnut,  beech,  ash, 
alder,  birch,  pine,  elm,  maple,  poplar,  hemlock,  and  fir. 

Zoology. — According  to  Wallace,  Europe  belongs  to  the 
palaearctic  region.  While  wild  animals  are  by  no  means 
so  numerous  as  on  other  continents,  the  domestic  animals 
are  reared  in  large  numbers  and  in  great  perfection.  The 

larger  varieties  of  Carnivora  are  few.  Among  the  charac- 
teristic animals  are  the  reindeer,  bear,  wolf,  fox,  weasel, 

badger,  hedgehog,  chamois,  hare,  rabbit,  squirrel,  marten, 
etc.  The  birds  number  247  genera  and  531  species,  but  of 
these  only  two  or  three  are  peculiar  to  this  continent. 
There  are  the  thrush,  warbler,  magpie,  jackdaw,  linnet, 
sparrow,  shrike,  kingfisher,  vulture,  quail,  eagle,  hawk, 
kite,  buzzard,  (jwl,  swallow,  lark,  nightingale,  blackbird, 
etc.  The  waters,  both  coastwise  and  inland,  are  well 
stocked  with  fish,  among  which  the  salmon  holds  a  chief 
place,  while  the  herring,  cod,  sardine,  sprat,  perch,  tunny, 
anchovy,  etc..  abound.  Oysters  are  found  all  along  the 
Atlantic  coast,  and  their  artificial  culture  is  widely  extend- 

ing, though  in  quality  they  are  inferior  to  the  American 

oyster.  The  sponge  and  the  coral  fisheries  are  actively  pur- 
sued on  the  Mediterranean.  Among  reiitiles  the  tortoise, 

turtle,  chameleon,  lizard,  a<lder,  viper,  frog,  and  toad  are  the 
principal.  Insects  are  not  so  numerous  nor  so  annoying  in 
Europe  as  in  the  warmer  regions  of  the  globe. 

Population. — The  inhabitants  of  Europe  embrace  many 
composite  races,  the  characteristics  of  which  have  been 

greatly  changed  and  modified  in  successive  ages  by  migra- 
tiiins,  intermarriages,  and  conquests.  Modern  archaeologists 
have  found  evidence  of  human  inhabitants  in  Europe  as 
early  as  the  Pleistocene  period.  Remains  of  these  races, 
called  the  men  of  the  Old  Stone  Age  (and  distinguished  bv 
some  as  the  cave-dwellers  and  the  inhabitants  of  the  river- 

beds), are  found  in  England,  Belgium,  France,  Germany, 
and  Switzerland.  At  a  later  liut  still  prehistoric  perio(l 
came  the  Neolithic  jieople,  still  of  the  Stone  Age.  The 
great  Aryan  race,  still  iiredominant  in  Europe,  came  in  at 
an  uncertain  period,  probalily  by  way  of  Asia  Minor. 
Writers  on  ethnology  mark  out  four  great  Aryan  detach- 

ments— viz.,  the  Gra'co-Latiu  or  southern,  the  Celtic  or 
central,  the  Teutonic  or  northern,  and  the  Slavonic  or 

northeastern.  Of  the  Semitic  race  (mainly  Jews),  the  nn- 
gration  into  Europe  was  gradual.     Brachelli  estimated  the 

287,000,000  Europeans  o[  Aryan  origin  to  be  composed  ap- 
proximately as  follows:  (lernian  peoples  (including  Ger- 

mans, Dutch,  Flemings,  British,  Swedes,  Norwegians,  and 

Danes),  95,000,000;  Gra'co-Lalin  peoples  (incluiling  French, 
Italians,  Spaniards,  Portuguese.  (Ireeks,  Ladins,  Moldav- 

ians, Wallachiaus,  etc.),  96,400.000;  Slavonic  peoples  (in- 

cluding Russians,  Poles,  I'.oliemians,  Moravians,  Wends, 
Croatians,  Servians.  Bosniaks,  Bulgarians,  Slavonians,  etc.), 
82.170,000;  Celts,  4,l(tl).(IO(l;  Semitic  projilcs,  3,200.000; 
Lithuanians,  2,800.000 ;  Albanians,  1,300.000;  liasqucs.  700,- 
000;  Gipsies,  600,000;  Circassians,  400,000;  Armenians, 
260,000.  There  were  besides  this  overwhelming  preponder- 

ance of  Aryanized  populations  only  about  4,000,000  Mon- 
golians (Tartars,  Turks,  and  Kalmucks)  and  10,500,000  of 

Uralian  peoples  (Magyars  and  Finns).  The  increase  in 
population  since  his  estimate  is  most  noteworthy  among  the 
Germans  and  Russians. 

Lanyuage. — There  are  about  sixty  distinct  languages  now 
spoken  in  Europe ;  most  of  these  are  of  the  Aryan  family, 
inchuling  the  Hellenic,  Italic,  Celtic,  Teutonic,  Slavonic,  and 
Lettish  branches.  The  Semitic  branch  includes  the  Hebrew, 
Arabic,  etc.,  and  the  Tartaric,  the  Turkish,  Magyar,  Lap- 
ponic,  and  many  other  dialects  of  limited  area.  Rapid 
changes  are  going  on  which  appear  destined  to  extinguish 
ultimately  many  of  the  minor  languages  in  favor  of  those 

great  vehicles  of  speech,  the  English,  French,  German,  Ital- 
ian, Spanish,  and  Russian. 

Political  Divisions. — Recent  changes  in  the  political  map 
of  Europe  have  left  its  principal  divisions  as  follows :  4  em- 

pires, 12  kingdoms,  4  republics,  4  principalities,  and  1  grand 
duchy.  The  areas  and  populations  of  these  political  divi- 

sions are  as  follows : 

COUNTRIES. 

Andorra   
Austria-Hungary   
Belgium   
Bulgaria   
Denmark   
France   
Germany   
Great  Britain  and  Ireland . . . 
fireece   
Italy   
Lichtenstein   
Luxemliurg   
Monaco   
Montenegro   
Netherlands   
Norway   
Portugal   
Rouniania   
Russia   
San  Marino   
Servia   

Spain   Sweden   
Switzerland   
Turkey    

Bosnia.  Herzegovina,  and 
Novihazar.  occupied  by 
Austria-Hungary . 

Sq.  mllea. 

Republic   
Empire   Kingdom   
Principality.. 
Kingdom   
Republic   
Empire   
Kingdom   
Kingdom   
Kingdom   Principality. . . 
Grand  Duchy  , 
Principality... 
Principality. . , 
Kingdom   
Kingdom   
Kingdom   
Kingdom   
Empire   

Republic   
Kingdom   Kingdom   
Kingdom   
Ptepublic   
Empire   
Belong  to  Tur-| 

key. 

175 
840.942 
11,373 

37,860 
15,289 

204,093 
208.670 

120,849 

25,014 110,623 

70 
998 

8 

3,630 

]2,(B6 
124,445 

34,0.38 48,.307 
2,081,025 32 

19,050 
197,670 
172,870 
15,976 
61.200 23,570 

Totals   j   3,770,438 

PopoIatloD. 

(i.lYK) 
41,3.").M,ssi; 

6,49."i,KS(i 

3,154.375 

2,185,.3.35 .38,517,975 

52,279,901 
37,879,285 

2,433,806 
30,535.848 

9,593 

211,088 

13,304 220,000 

4.66H.576 
2,000,917 5.082,^7 

5,500,000 
106,114,589 

8.200 
2,256,084 

17,565,632 
4,919,260 

2.296,848 4,780,000 

1,504,091 

371,999,720 

The  increase  of  population  in  Europe  is  very  slow,  being 

probably  less  than  1  per  cent,  per  annum.  War  and  emi- 
gration are  the  principal  causes  retarding  its  growth.  The 

areas  of  densest  population  are  near  London,  Paris,  Milan, 
Naples,  and  Leipzig.  The  keeping  on  foot  of  great  armies 
and  the  maintenance  of  costly  navies  constitute  one  of  the 
chronic  checks  to  the  prosperity  of  Europe.  In  productions 
Europe  (as  has  been  estimated)  raises  annually  less  food  than 
its  population  consumes,  and  for  clothing  it  is  dependent 
upon  other  countries  for  all  its  cotton  and  for  much  of  its 
wool  and  silk,  the  raw  materials.  Europe,  however,  more 

than  makes  up  by  its  labor  and  skill  for  all  it  lacks  in  ma- 
terials; its  industries  are  so  vast  that  it  may  be  called  one 

great  workshop,  supplying  with  its  manufactures  not  only 
its  own  wants,  but  a  large  share  of  the  wants  of  other  divi- 

sions of  the  world. 

Education. — The  condition  of  Europe  exhibits  a  great  ad- 
vance in  education  during  the  nineteenth  century.  In  every 

country  (even  including  Turkey)  laws  exist  for  maintaining 
primary  schools,  and  education  is  compulsory  in  almost  all 
the  nations  (Russia,  Turkey,  Belgium,  and  the  Netherlands 
are  the  chief  exce(itions);  but  in  Italy,  Spain,  and  others  of 
the  southern  countries  the  compulsory  law  is  not  strictly 
enforced.  Switzerland  and  Pnissia  hold  the  highest  rank  in 
the  universal  diffusion  of  education. 
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Jii'lii/ion. — Pnsiinism  lias  but  liltlo  foothold  in  Europe, 
which  is  prL'-einiiicntly  (.'hristiiin.  Thi-iv  iirc  thrcK  jrnind 
(livisli)iis — the  Hoiijiui  t'atholie  Churoh,  the  (iiveli  or  Kastern 
Cliurch,  ami  tlie,  Protesliuit  Clnirch.  Kdiiiaii  t'ath(jlicism 
has  inueh  the  largest  iiuiiilier  of  adherents,  especially  in 
Austria,  Krance,  Italy,  Belgium,  Spain,  and  Portugal.  A 
comparison  of  the  adlierents  of  tlie  leading  religions,  com- 

piled from  the  latest  data,  gives  in  round  numbers : 

COUNTRIES. 
Roman 

Catholloi. 
Greek 

Orthudox. Jew>, 

Great  Britain  and  Ireland. 5,200,000 
17,600.000 
30,t>00,000 
30,000,000 

27,m),im 
u,oM,om 
IT.WW.OOO 
4,StXl,«X) 
l,2CX),0fl0 

6,1«),000 
1,600,000 

27,400,000 
31,000,000 

700,IK» 

BO.OIK) 
3,(1(X),C»X) 
5,000,000 

IM.IKK) 
500.IH10 France   
50,000 Italy   

Austria-Huugary   
Russia   

4,.tOO.(X)0 
70,000,000 

1,700.000 
4,000,000 

Portugal   

1,700,000 ■  2,Vbb',666 
2,100,000 
4.500.000 
2,000,000 

Belgium   
Netherlands   

■"ibb',666 

Roumania   100,000 4,500,000 
2.000,000 
2,500,000 
2,100,000 

300,000 

Greece       

Totals,  about   154,100,000 80,760,000 85,600,000 
6,750.000 

There  are  several  millions  of  Mohammedans,  niostl.v  in  Turkey, 
Russia,  and  Bulgaria.  There  are  also  several  millions  in  Austria- 
Hungary  belonging  to  the  Greek-Oriental  Cliureh.  and  in  France 
about  7,000,000  who  refuse  to  make  a  statement  of  religious  belief. 

History. — The  authentic  annals  of  Europe  commence  with 
the  Greeks.  Greece  founded  colonies,  but  her  people  were 
not  given  to  conquest,  while  the  history  of  Rome,  which 
soon  supplanted  Greece  as  a  political  power,  is  one  of  con-, 
tinned  aggression  and  territorial  acquisition.  Before  the 
Christian  era  Rome  had  successively  conquered  Sicily,  Spain. 
Greece,  and  Gaul.  In  the  time  of  Augustus  the  Roman 
rule  covered  the  whole  region  now  embracing  France,  Bel- 

gium, Spain,  Portugal,  Western  Germany,  Switzerland,  Italy, 
much  of  the  Austrian  empire,  Servia,  Turkey,  and  Greece. 
When  Constantine  established  the  seat  of  government  at 
Byzantium  (now  Constantinople)  and  made  Christianity  the 

religion  of  his  empii'e,  his  territorial  outlines  were  nearly 
the  same,  with  the  addition  of  Britain.  The  prominent  facts 
of  the  third  and  following  centuries  are  the  migrations  of 
the  peoples,  Huns,  Teutonic  races,  and  others,  their  as.saults 

on  the  empire,  and  the  empire's  internal  decay,  with  the 
spread  of  Christianity.  In  a.  d.  395  came  the  division  of 
this  great  empire  into  Eastern  and  Western,  the  latter  em- 

bracing much  the  larger  territory  and  population.  The 
Western  Empire,  which  formally  ended  in  476,  was  tempo- 

rarily revived  by  Charlemagne  in  800:  the  idea  of  a  world- 
empire  was  seen  in  the  Holy  Roman  Empire  of  the  German 
nation,  established  in  the  tenth  century,  important  through 
mediieval  times,  and  lingering  with  power  and  prestige 
greatly  diminished  down  to  1806.  Gradually  the  German 
race  became  ascendant.  Angle,  Saxon,  and  Jutish  king- 

doms were  estal)lished  in  England :  a  West  Gotliic  kingilom 
was  founded  in  Spain ;  the  Franks  and  Burgundians  formed 
monarchies  in  France  and  Central  Europe ;  the  East  Goths, 
and  after  them  the  Lombards,  ruled  in  Italy.  Somewhat 
later  came  the  great  Slavic  influx  into  Southeastern  and 
Eastern  Europe.  The  Saracens  appeared  in  the  south,  and 
held  a  great  part  of  .Spain  for  several  centuries. 

Xumerous  conquests  and  changes  mark  the  map  of  the 
Middle  Ages.  The  great  institutions  of  feudalism  and  chiv- 

alry are  developed.  The  papal  power  of  Rome  becomes 
dominant  in  the  politics  of  many  nations,  and  the  Eastern 
and  Western  Churches  are  separated.  France  and  England 
struggle  for  possessions  on  the  Continent ;  Western  and  Cen- 

tral Europe  sends  forth  a  crusade  for  the  recovery  of  Christ's 
sepuleher,  and  the  advance  of  the  Ottoman  power  ends  in 
the  overthrow  of  the  Eastern  empire  by  the  Turks  in  1453. 
The  close  of  the  Middle  Ages  is  signalized  by  the  revival  of 
learning  and  art  known  as  the  Renaissance,  and  by  the  de- 

velopment of  parliamentary  institutions  in  England.  In 
the  fifteenth  century  a  tendency  toward  absolutism  and 
centralization  exists,  together  with  a  spirit  of  discovery  and 
exploration ;  the  new  trade  routes  lead  to  the  decline  of  such 
powers  as  the  Hanse  cities,  Venice,  etc.,  and  the  rise  of  Sjjain 
and  I'orlugid.  The  sixteenth  century  is  marked  by  the 
Reformation,  and  by  the  vast  extension  of  the  empire  of 
Charles  V.  over  the  Netherlands,  Spain,  Naples,  and  the 

German  states,  leading  to  wars  and  rivalries  wliich  lasted 
for  generations.  The  religious  wars  in  France  between  the 
Catholics  and  Huguenots  resulted  in  the  final  triumph  of 
the  former,  while  (Jerniany  was  <lesoluted  Ijy  th('  politico- 
religious  Thirty  Vear.s' war  of  161H-48.  In  the  seventeenth 
century  a  prolonged  struggle  in  England  endecl  in  favor  of 
constitutional  government;  the  same  period  on  the  Conti- 

nent saw  S]>ain  displaced  by  France  as  tlie  great  military 
power.  In  the  eighteenth  century  Russia  and  J'rus.sia  rise 

to  the  rank  of  great  powers,  and"  Swech'n  sinks  from  that position;  Englaiul  and  France  carry  on  a  rivalry  for  expan- 
sion; Poland  (lisap]iears  from  the  map,  and  Turkey  ceases 

to  be  threatening.  The  century  closes  with  the  great  crash 
of  the  French  Revolution. 

From  1789-1815  war  again  broke  up  the  political  frontiers 
through  nearly  all  Europe,  ending  in  a  temjioi-ary  triumph 
of  absolute  government,  followed  by  many  more  or  less  suc- 

cessful revolutions,  which  gave  con.stitutional  or  represent- 
ative government  to  most  of  the  nations.  A  revolutionary 

wave  in  1830  caused  various  changes;  Belgium  became  a 
separate  constitutional  king<lom.  France  placed  Louis  Phi- 

lippe, a  constitutional  king,  on  the  throne,  and  about  this 
time  the  independence  of  Greece  was  secured.  In  1848  a 
revolutionary  storm  swept  over  P^urope  ;  Rome  expelled  the 
pope,  and  Sicily  the  Bourbons ;  France  became  temporarily 
a  republic,  and  the  King  of  Prussia  was  forced  to  grant  a 
constitution  and  a  representative  government  to  the  people. 
A  reaction  set  in,  however,  which  carried  back  the  tide  of 
political  reform.  In  1854-56  the  Crimean  war  was  fought. 
Great  Britain,  France,  and  Sardinia  maintaining  the  in- 

tegrity of  Turkey  against  Russia.  Great  changes  soon  fol- 
lowed in  Italy,  wdiose  chief  separate  states  consolidated 

under  one  constitutional  king  in  1861.  though  the  complete 
unity  of  Italy  was  not  effected  until  1870.  Germany  and 

Austria  wrested  Schleswig-IIolstein  from  Denmark  in'l864, and  in  1866  the  jealousies  of  Prussia  and  Austria  led  to  the 
victory  of  the  former  and  the  establishment  of  the  North 
German  Confederation  ;  1870  saw  the  great  Franco-Prussian 
war,  which  lasted  less  than  a  year,  ending  in  the  firm  estab- 

lishment of  the  French  republic  and  the  crowning  of  the 
Prussian  king  as  emperor  of  the  new  German  empire.  In 
1877  Russia  declared  war  against  Turkey,  and  but  for  the 
intervention  of  Great  Britain  and  other  powers  would  have 
swept  her  from  the  rank  of  a  European  nation.  Turkey 
has  recognized  the  indepenilence  of  Roumania  and  Servia, 
now  kingdoms,  while  the  principality  of  Bulgaria,  lately  in- 

creased by  Eastern  Roumelia.  is  practically  independent. 
In  the  early  part  of  1897  the  Christian  population  of  Crete 
declared  in  favor  of  annexation  to  Greece,  and  a  Greek 
army  was  landed  at  the  request  of  the  insurgents.  The 
great  powers,  however,  intervened  and  blockaded  the  Cretan 
coasts.  Autonomy  was  promised,  but  this  did  not  satisfy 
either  the  Cretans  or  the  Greeks.  In  the  war  which  ensued, 
Greece  was  beaten  by  the  Turks  at  almost  every  point,  and 
instead  of  winning  Crete,  lost  a  few  small  areas  along  her 
northern  frontier. 

Of  the  six  great  powers  of  Europe,  Germany,  Austria- 
Hungary,  Italy,  France,  Russia,  and  Great  Britain,  the  first 
three  form  the  Triple  Alliance  which  profoundly  influences 
Continental  politics;  opposed  to  this  league  is  the  looser 
bond  of  union  between  France  and  Russia. 

To  maintain  what  is  called  the  "  balance  of  power "  in 
Europe  has  cost  a  long  succession  of  bloody  wars,  a  sacrifice 
of  countless  lives,  and  a  squandering  of  vast  treasure.  There 
is  a  tendency  to  adopt  arbitration  instead  of  war,  and  the 

present  so-called  '■  concert  "  of  the  great  powers  professes  to 
have  for  its  object  the  maintenance  of  the  peace  of  Europe. 

Revised  by  Edmuxd  Kimball  Alden. 

Euryd'ice  (in  Gr.  EipuSfK??) :  tlie  wife  of  Orpheus  (q.  v.). 
She  died  in  consequence  of  the  sting  of  a  serpent,  and,  ac- 

cording to  the  poetic  legend.  Orpheus  descended  to  the  in- 
fernal regions,  and  persuaded  Pluto  to  restore  her  to  him 

on  condition  that  she  should  walk  behind  Orpheus,  and  that 
he  should  not  look  back  until  they  had  reached  the  upper 
world.  But  he  was  tempted  to  look  back,  and  finally  lost 

her.  (See  Vergil's  Oeorgics.  book  iv..  454.)  There  are  seven 
other  mythical  persons  bearing  the  name  Eurydice,  but  the 
wife  of  Orpheus  is  the  most  celebrated  of  them. 

Eiiryp'teriis  [from  Gr.  eipis,  broad -H  irTep(<;',  wing] :  a 
genus  i>f  Arthropods  occurring  fossil  in  Silurian  and  Devo- 

nian rocks,  which  bears  resemblances  to  both  scorpions  and 
Limiihis.  It  has  a  square  cephalothoras  bearing  five  jiairs 
of  feet  (one  of  which  terminates  in  a  large  pincer),  and  a 
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long  tapering  abdomen  (twelve-Jointed)  terminating  in  a  spine 
like  that  of  ttie  horseshoe  crab.  It  belongs  to  tliu  Ileruato- 
mata.  J.  S.  K. 

Eusp'biiis  Pani'liliili :  Bishop  of  C'a\sarea,  theologian 
And  wi'iter  of  ecclesiastical  history;  b.  in  Palestine  aliout 
360  A.  D.  He  assumed  the  surname  Pamphili  in  honor  of 
his  friend  Pamphilus  the  martyr.  He  became  Bishoji  of 
C'jesarea  in  314  or  815  A.  D.,  and  took  a  prominent  part  in 
the  Council  of  Nice  (325  a.  d.).  The  Em])eror  Constantine 
the  Great,  who  was  his  friend,  selected  him  to  open  this 
council  by  an  oration.  Eusebius  was  inclined  to  modera- 

tion and  peace,  used  his  influence  to  reinstate  Arius.  and 
was  a  leader  of  the  Semi-Arians.  lie  was  one  of  the 
bishops  who  censured  Athanasius  at  the  Council  of  Tyre 
(334).  He  was  very  eminent  for  learning,  as  well  as  for 
talents.  He  wrote  in  Greek,  besides  several  works  that  are 
lost,  an  Ecclesiastical  History  from  the  Christian  Era  to 
S2J^  A.  D.,  which  is  of  the  greatest  value ;  a  Life  of  Con- 

stantine the  Oreat;  Ooxpel  Preparation  (Pra'piiratio  Evan- 
gelica);  a  Universal  Iliftory  or  Chronicle;  and  a  work  On 
ike  Proof  or  Demonstration  of  the  Oosjiel  (De  Demonstra- 
tione  Erangelica).  D.  aliout  340  a.  d.  Complete  editions 
of  his  works  have  been  published  by  Migne  in  his  Patro- 
logia  Grceca  (XIX.-XXIV.,6  vols.,  18.56-57),  and  by  Dindorf 
(1865,  seij.).  A  new  critical  edition  of  his  historical  works 
has  been  published  bv  P.  A.  Ileiniehen  (3  vols.,  Ijeijizig, 

1868-70).  Eng.  trans."  of  the  History  by  A.  C.  McGitfert, with  elaborate  notes,  and  of  the  Life  of  Constantine  the 

Oreat,  Constantine's  Oration  to  the  Assembly  of  the  Saints, and  Oration  in  Praise  of  Constantine,  by  E.  C.  Kiehardson 
(New  York,  1890).  There  is  a  partial  English  translation  of 
his  Prmparatio  by  II.  Street,  Leaves  frorn  Eusebius  (London, 
1843) ;  a  complete  translation  of  his  History  of  the  Martyrs  in 
Palestine  by  W.  Cureton  (London,  1861);  of  his  Theophania 
by  S.  Lees  (Cambridge,  1843).  See  the  Life  of  Eusebius  by 
Stein  (Wurzburg,  1859),  and  by  V.  Hely  (Paris,  1877). 

Revised  by  S.  M.  Jackson. 

Ensta'chian  Tube  [named  after  its  discoverer,  Bartolo- 
meo  Eustachi,  an  Italian  anatomist  (d.  1574)]:  in  anatomy, 
the  canal  leading  from  the  middle  ear  to  the  pharynx.  It 
is  developed  from  the  first  (spiracular)  gill  cleft  of  the 
embryo:  and  in  the  amphibia,  reptiles,  birds,  and  mammals 
it  enters  into  close  connection  with  the  auditory  organ 
proper.  Its  function  is  to  erpialize  the  pressure  of  tlie  air 
on  either  side  of  the  tympanic  membrane,  and  when  it  be- 

comes closed  by  disease  the  hearing  is  impaired.    J.  S.  K. 

Eusta'tlliiis  (in  Gr.  Ewrciflios) :  Greek  scholar;  Arch- 
bishop of  Thessalonica  from  1175  a.  d.  ;  author  of  a  wordy 

commentary  on  the  Hiad  and  Odyssey,  which  is  still  con- 
sulted, though  it  has  lost  much  of  its  consideration  since  the 

discovery  of  the  Homeric  scholia.  It  was  reprinted  from 
the  original  Roman  ed.  by  Weigel  (1835,  sgg.).     B.  L.  G. 

Eustis,  Henry  Lawrence  :  U.  S.  army  officer  and  engi- 
neer; b.  at  Fort  Independence,  Boston,  Mass.,  Feb.  1,  1819; 

studied  at  Harvard,  and  graduated  at  West  Point  in  1843 ; 
served  as  lieutenant  of  engineers  in  the  construction  of  for- 

tifications, etc.,  and  assistant  professor  at  the  Military  Acad- 
emy till  he  resigned  (Nov.  30,  1849)  to  become  Professor  of 

Engineering  in  Lawrence  Scientific  School  of  Harvard  Uni- 
versity. In  the  civil  war  he  was  colonel  of  the  Tenth  Mas- 

sachusetts Volunteers,  serving  at  Williainsport,  Fredericks- 

burg, Marye's  Heights,  Salem,  Gettysburg,  Rappahaimock Station,  Jline  Run,  Wilderness,  Spottsylvania,  Cold  Harbor, 

and  many  minor  actions;  and  became"  brigadier-general  of volunteers  in  1868.  but  resigned  .lune  37, 1864,  to  resume  his 
professorship  at  Cambridge,  Mass.     D.  Jan.  11,  1885. 

Eiistis,  William,  LL.  D.  :  physician ;  b.  in  Cambridge, 
Mass.,  June  10,  1758.  He  served  as  a  surgeon  in  the  war  of 
Independence,  after  which  he  practiced  medicine  in  Boston, 
and  was  a  member  of  Congress  1801-05  and  1820-33.  He 
was  Secretary  of  War  from  1807  to  1813,  resigning  after 
Hull's  surrender,  and  was  minister  to  Holland  from  1814  to 1818.  In  1838  he  was  elected  Governor  of  Massachusetts. 
D.  in  Boston,  Feb.  6,  1835. 

Eiltaw:  town  (founded  in  1839);  eaiiital  of  Green  co., 
Ala.  (for  location  of  county,  .see  ma,])  of  Alabama,  ref.  4-B) ; 

on  railway;  96  miles  S."  W.  of  Birmingham.  It  has  7 
churches  (4  for  whites),  6  schools  (3  public' and  3  private),  a 
women's  college,  a  sawmill,  2  grist-mills,  and  2  ginneries. Agriculture  is  the  chief  iudustrv.  Pop.  (1880)  1.101 ;  (1890) 
1,115;  (1898)  with  suburbs,  l,.50b.     Editor  of  -'iMiRRoR." 
Eutaw  Indians :  See  Siouan  I.vdians. 

Eutlipria  [from  Gr.  e2,  well  -t-  Bripiov,  beast ;  i.  e.  the  true 
beasts  or  mammals]:  a  term  prupusiil  by  (iill  for  llie  vivip- 

arous mammals  as  opposed  to  the  I'rolot/ieria,  or  cgg-lay- 
iiig  mammals,  sucli  as  the  Echidna  and  Ornithoriiynchid.-e 
(qq.  v.).  By  Huxley  and  FIowit  the  term  is  restricted  to  the 
]ilacental  iiuimmals,  or  Monoilelphia.  the  marsupials,  or  Di- 
delphia,  being  placed  apart  as  the  Metalheria.      F.  A.  Ij. 

Euthynen'ra  [from  Gr.  eieis,  straight  -i-  vevpov,  nerve] :  a 
name  given  by  Spengel  to  that  group  of  gasteropod  molluscs 
which  includes  the  Opisthobraiichs  and  Pulnujiiata,  in  al- 

lusion to  the  fact  that  the  visceral  nerves  in  t  liese  forms  do 

not  jiartake  of  the  torsion  of  the  body  explained  in  the  arti- 
cle Gasteropoda  {q.  «'.).  J.  S.  K. 

Eutro'piiis,  or  Flavins  Entropins:  a  Latin  historian 
who  flourished  about  350-370  a.  d.  The  events  of  his  life 
are  mostly  unknown,  except  that  he  was  secretary  under 
Constantine,  and  accomi)anied  Julian  in  his  expedition 
against  the  Persians.  He  wrote  in  ten  books  an  Epitome  of 
lioman  History  from  the  foundation  of  Rome  to  the  time 
of  Valens  (Breviarium  ah  Urbe  Condita),  which  became 

very  popular,  was  translated  into  Greek,  and  has  been  ex- 
tensively used  as  a  school-ljook  in  modern  times.  His  Latin- 

ity  is  pure  and  his  style  simple.  The  best  editions  are  by 
Droysen  (Berlin,  1879)  and  F.  Riihl  (Leipzig,  1887).     M.  W. 

Eu'tyclies  (in  Gr.  Euti/x)??)  :  an  aged  superior  of  a  monas- 
tery near  Constantinople.  He  was  a  zealous  opponent  of 

the  doctrines  of  the  Nestorians,  and  was  charged  with  teach- 
ing that  there  is  in  Ciirist  only  one  nature — that  is,  the  di- 

vine. He  was  condemned  by  the  Council  of  Constantinople 
in  448  A.  D.,  but  this  decision  was  reversed  by  the  Council  of 
Ephesus  in  449.  This  triumph  was  obtained  by  the  violent 
and  disorderly  acts  of  tlie  soldiery  and  monks.  The  doc- 

trines of  Elutyches  were  again  condemned  as  heretical  Viy  the 
general  Council  of  Chalcedon  in  451  a.  d.,  soon  after  which 
he  died.  He  was  then  above  seventy  years  of  age.  The  Eu- 
tychians  were  often  called  Ilonopltysites.  See  Monophy- 
siTES,  Jacobites,  and  Christology. 

Eutyelies  :  Latin  grammarian  of  the  sixth  century;  pupil 
of  Priscian.  His  treatise  on  the  verb  in  two  books  is  printed 
in  vol.  V.  of  Keil's  edition  of  the  Grammatici  Latini. 

Entychianisin :  the  doctrine  with  regard  to  the  nature 
of  Christ  held  by  the  followers  of  Eutvches  {q.  v.). 

Euxine  Sea  :  See  Black  Sea. 

Evag'oras  (in  Gr.  Euoyiipas) :  King  of  Salamis  in  Cyprus ; 
was  descended  from  Teucer,  a  famous  hero.  He  began  to 
reign  in  410  B.  c,  and  as  an  ally  of  the  Athenians  and  Egyp- 

tians waged  a  long  war  against  the  King  of  Persia,  who  in- 
vaded Cyprus.  He  was  assassinated  in  374  B.  c,  and  was 

succeeded  by  his  son  Nicocles. 

Eva'grins :  a  Church  historian  ;  b.  in  Epiphania,  on  the 
Orontes,  Ca>la  Syria,  about  536  ;  was  at  first  a  lawyer  in  An- 
tioch,  and  defended  the  patriarch  Gregory  of  Antioch  be- 

fore the  Synod  of  Constantinople  (589)  from  the  charge  of 
incest  so  well  that  he  was  appointed  city  questor  by  Tibe- 

rius Constantius  and  master  of  the  rolls  and  prefect  by  the 
Emperor  Mauricius.  He  continued  the  Church  histories  of 
Socrates  and  Theodoret  in  six  books  from  431-594.  His 
Church  history  is  compiled  with  great  care  anil  impartial- 

ity. The  liest  edition  was  jmblished  by  Reading  (Cam- 

briilge,  1730).     Eng.  trans,  in  Bohn's  Ecclesiastical  Library. 
Evangelical  Alliance:  a  voluntary  association  of  evan- 

gelical Christians  from  different  churches  and  countries  for 
the  purpose  of  promoting  religious  liberty.  Christian  union, 
and  co-operation  in  every  good  work.  It  owes  its  origin  to 
a  widespread  and  growing  desire  for  a  closer  union  among 
Protestants,  both  for  its  own  sake  and  for  a  more  successful 
conflict  with  infidelity  on  the  one  hand  and  superstition  on 
the  other.  Its  object  is  not  to  create  a  union,  but  to  ac- 

knowledge, exhibit,  and  strengthen  that  spiritual  union 
which  has  alwavs  existed  among  true  Christians  as  members 

of  Christ's  liody.  but  which  is  sadly  marred  and  obstructed 
by  the  many  divisions  and  rivalries  of  Protestant  denomi- 

nations and"  sects.  It  aims  not  at  nn  organic  union,  nor  at  a confederation  of  churches  as  such,  but  simply  at  a  free 
Christian  union  of  individual  members  from  different 
churches  who  hold  essentially  the  same  faith;  although 
such  a  union  will  naturally  tend  to  bring  gradually  the 
churches  themselves  into  closer  fellow.ship  and  mutual  rec- 

ognition. It  claims  no  official  and  legislative  authority  that 
might  in  any  way  interfere  with  the  internal  affairs  of  the 
denominational  organizations  or  the  loyalty  of  its  members 
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to  tlieir  parliculur  c-diiiiininion.  It  relies  solely  on  the 
mora)  power  of  truth  and  love.  After  a  Mumher  of  ]ir<'|iar- 
atory  meetings  ami  conri'rences,  the  Alliance  was  founded 
in  a  reniarkaljk^  ami  entluisiastie  meeting  held  in  Freema- 

sons' Hall,  in  Liindon,  Aug.  l'J-23,  184(i,  composed  of  some 
800  Christians — Episcopalians.  Presliyterians,  Independents, 
Methodists,  Baptists,  Lutherans,  Reformed,  Moravians,  and 
others,  and  ineluding  many  nf  llie  most  distinjjnished  di- 

vines, preachers,  and  philantliro)iists  from  England,  Scot- 
land, Ireland,  Germany,  France.  Switzerland,  the  V.  S.,  and 

other  countries.  Sir  (.'ullini;  F.ardly.  Bart.,  presided,  and 
became  the  first  president  of  the  British  brancfi.  Nine  doc- 

trinal articles  were  adopted ;  not,  however,  as  a  binding 

creed  or  confession,  but  simply  as  an  expression  of  the  es- 
sential consensus  of  evangelical  Christians  whom  it  seemed 

desirable  to  embrace  in  the  Alliance.  These  articles  are  as 
follows : 

1.  The  divine  iTisi)iration,  authority,  and  sufficiency  of  the 
Holy  Scriptures. 

3.  The  right  and  duty  of  private  judgment  in  the  inter- 
pretation of  the  Holv  S<'riptures. 

3.  The  Unity  of  the  Godhead,  and  the  Trinity  of  the  per- sons therein. 
4.  The  utter  depravity  of  human  nature  in  consequence 

of  the  Pall, 

5.  The  incarnation  of  the  Son  of  God,  his  work  of  atone- 
ment for  the  sins  of  mankind,  and  his  mediatorial  interces- 

sion and  reign. 
6.  The  justification  of  tlie  sinner  by  faith  alone. 
7.  The  work  of  the  Holy  Spirit  in  the  conversion  and 

sanctifieation  of  the  sinner. 

8.  Tlie  immortality  of  the  soul,  the  i-esurreetion  of  the 
body,  the  judgment  of  the  world  by  our  Lord  Jesus  Christ, 
with  the  eternal  blessedness  of  the  righteous  and  the  eternal 
punishment  of  the  wicked. 

9.  The  divine  institution  of  the  Christian  ministry,  and 
the  obligation  and  perpetuity  of  the  ordinances  of  baptism 

and  the  Lord's  Supper. 
Some  regard  this  doctrinal  statement  as  too  liberal,  othere 

as  too  narrow  (especially  on  account  of  Art.  9.  which  ex- 
cludes the  Quakers,  and  Art.  8,  which  excludes  the  Uni- 

versalists),  while  still  others  would  have  preferred  no  creed, 

or  only  the  Apostles'  Creed,  the  simplest  and  most  gen- 
erally accepted  of  all  creeds.  Nevertheless,  it  has  answered 

a  good  purpose,  and  maintained  the  positive  evangelical 
character  of  the  Alliance.  The  American  branch,  at  its 
organization  (1867),  adopted  the  nine  London  articles, 
with  the  following  important  explanatory  and  qualifying 
preamble : 

Resolved.  That  in  forming  an  Evangelical  Alliance  for 
the  U.  S.  in  co-operative  union  with  other  branches  of  the 
Alliance,  we  have  no  intention  to  give  rise  to  a  new  de- 

nomination; or  to  eflfect  an  amalgamation  of  churches,  ex- 
cept in  the  wav  of  facilitating  personal  Christian  inter- 

course and  a  niutiial  good  un(lerstanding :  or  to  interfere 
in  any  way  whatever  with  the  internal  affairs  of  the  vari- 

ous denominations:  but  simply  to  bring  individual  Chris- 
tians into  closer  fellowship  and  co-operation,  on  the  basis 

of  the  spiritual  union  which  already  exists  in  the  vital 
relation  of  Christ  to  the  members  of  his  body  in  all  ages 
and  countries. 

Renolved.  That  in  the  same  spirit  we  propose  no  new 
creed;  but,  taking  broad,  historical,  and  evangelical  cath- 

olic ground,  we  solcmidy  realfirm  and  profess  our  faith  in 
all  the  doctrines  of  the  inspired  word  of  God,  and  in  the 
consensus  of  doctrines  as  held  by  all  true  Christians  from 
the  beginning.  Ami  we  do  more  especially  aflSrni  our  be- 

lief in  the  divine-human  person  and  atoning  work  of  our 
Lord  and  Saviour  Jesus  dhrist.  as  the  only  and  sufficient 
source  of  salvation,  as  the  heart  and  soul  of  Christianity, 
and  as  the  center  of  all  true  Christian  union  and  fellow- 
ship. 

Resolved,  That,  with  this  explanation,  and  in  the  spirit 
of  a  just  Christian  liberality  in  regard  to  the  minor  differ- 

ences of  theological  si^hools  and  religious  denominations, 
we  also  adopt,  as  a  summary  of  the  consensus  of  the  vari- 

ous Evangelical  (,'onfessions  of  Faith,  the  Articles  and 
Explanatory  Statement  set  forth  and  agreed  on  by  the 
Evangelical  Alliance  at  its  formation  in  London,  1846,  and 
approved  by  the  separate  European  organizations;  which 
articles  are  as  loUows,  etc. 

The  Evangelical  Alliance  thus  auspiciously  organized  soon 
spread  throughout  the  Protestant  world.  Branch  Alliances 
were  formed  in  Great  Britain.  Gi'rmany,  France,  Switzer- 

land, Sweden,  and  even  among  the  missionaries  in  Turkey 
and  Ivist  India;  also  in  Australia,  in  Brazil,  and  among  the 

l*rot(-stant  missionaries  in  Japan  (Oi'c.  187;j).  There  is  no 
central  organization  with  any  controlling  authority,  and  the 
General  Alliance  apjiears  in  active  operation  oidy  from  time 
to  time  when  it  meets  in  general  conference,  wliich  has  a.s- 
sum(?d  the  character  of  a  Protestant  oecumenical  council,  but 
differs  from  the  oecumenical  councils  of  tlie  Grei'k  and  Ro- 

man Churches  in  claiming  only  moral  and  sjiiritual  jjower. 
The  various  national  branches  are  related  to  each  other  as 
members  of  a  confederation  with  equal  rights.  The  British 
branch,  the  oldest  and  largest,  has  the  most  complete  organ- 

ization, with  a  house  in  London;  the  continental  branches 
are  nuji'c  elastic,  and  confine  themselves  to  occasional  work ; 
the  American  branch,  which  was  organized  at  the  Bible 
House,  New  York,  in  1867  (a  previous  attempt  having  failed 
on  account  of  the  anti-slavery  agitation  before  the  civil  war), 
in  a  short  time  became  the  most  vigorous  and  popular. 

The  Alliance  assumed  from  the  beginning  that  freedom 
of  conscience  and  Christian  union,  far  from  being  incon- 

sistent with  each  other,  are  one  and  inseparable;  that  free- 
dom is  the  Imsis  of  union,  and  union  the  result  and  suiijiort 

of  freedom  ;  that  a  union  without  freedom  is  only  a  dead 
mechanical  luiiformity;  that  true  union  implies  variety  and 
distinction,  and  a  full  recognition  of  the  rights  and  peculiar 

gifts  and  mission  of  other  members  and  branches  of  Christ's kingdom.  The  united  efforts  of  the  different  branches  of 
the  Alliance,  through  the  press  and  by  deputations,  have 
had  a  considerable  moral  influence  in  bringing  about  those 
renuirkable  changes  in  favor  of  reUgious  liberty  which  have 
taken  place  among  the  Latin  races  and  in  Turkey.  The 
Alliance  aided  in  inducing  the  Sultan  of  Turkey  to  abolish 
the  death  penalty  for  apostasy  from  Mohammedanism  in 
his  donnnions.  It  interceded  for  the  Methodists  and  Bap- 

tists in  Sweden,  which  has  since  abrogated  the  penal  laws 
against  Roman  CathoUcs  and  Protestants  not  belonging  to 
tlie  Lutheran  Confession.  It  sent  in  1871  a  large  deputa- 

tion, in  which  prominent  citizens  of  the  U.  S.  took  the  lead- 
ing part,  to  the  Czar  of  Russia  to  plead  for  the  oppressed 

Lutherans  in  the  Baltic  Provinces.  It  sent  a  similar  depu- 
tation to  the  embassy  from  Japan,  when  they  visited  the 

U.  S.  and  the  courts  of  Europe  in  1872.  to  remonstrate 
against  the  persecution  of  Christians,  mostly  Roman  Catho- 

lics, in  that  empire,  and  not  long  after  the  persecution 
ceased. 

As  regards  the  cause  of  Christian  union,  the  other  great 
object  of  the  Alliance,  it  is  promoted  mainly  by  means  of 
general  conferences  of  an  international  and  inter-denomi- 

national character,  which  are  arranged  from  time  to  time 
in  different  capitals  by  the  branch  in  whose  bounds  it 
meets,  with  the  co-operation  of  the  sister  branches.  These 
meetings  last  from  ten  to  twelve  days,  and  are  spent  in 
prayer  and  praise,  lirotherly  communion,  and  discussions  of 
the  most  important  religious  questions  of  the  age.  Nine 
general  conferences  have  been  held  so  far.  The  first  gen- 

eral conference  took  place  in  London  in  1851,  the  year  of 
the  great  exhibition  of  the  works  of  industry  of  all  nations 
in  the  British  metropolis;  the  second  in  Paris,  1855  :  the 
third  in  Berlin,  1857;  the  fourth  in  Geneva,  1861  ;  the  fifth 
in  Amsterdam,  1867;  the  sixth  in  New  York,  1873;  the 

seventh  at  Basel,  Switzerland,  1879 ;  the  eighth  at  Copen- 
hagen, Denmark,  1884;  the  ninth  at  Florence,  Italy,  1891. 

Tlie  U.  S.  branch  held  a  national  conference,  the  tenth,  in 
connection  with  the  Columbian  Exposition  at  Chicago,  in 
Oct.,  1893.  PllILIP  SCHAFF. 

Evangelical  Association,  popularly  but  incorrectly 
known  as  the  (Jernian  Methodist  Clinrcli ;  a  body  of 
American  Christians,  chiefly  of  German  descent,  organized  by 
the  Rev.  Jacob  Albright,  a  native  of  Eastern  Pennsylvania. 
Regarding  the  doctrines  and  morals  that  prevailed  in  the 
German  churches  of  that  part  of  Pennsylvania  as  corrupt, 
Albright  undertook  about  1790  a  work  of  reform  among 
them.  At  a  meeting  of  his  converts  in  1800,  called  for  the 

purpose  of  deliberating  on  the  measures  liest  suited  for  ad- 
vancing the  new  religious  movement,  Albright  was  unani- 

mously elected  pastor  or  bishop,  and  authorized  to  exercise 
all  the  functions  of  the  ministerial  office  over  the  members 

of  the  organization.  In  the  course  of  time  annual  confer- 
ences were  established,  and  in  1816  the  fii'st  general  confer- 

ence was  held  in  Union  co.,  Pa.,  consisting  of  all  the  elders 

in  the  ministry.  Since  1843  the  general  conference,  consist- 
ing of  delegates  from  the  annual  conferences,  has  regularly 

met  once  every  fourth  year.     During  the  fii-st  thirty  years 
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of  its  existence  the  Evangelical  Assnciatiim  mrt  with  violent 
opposition,  but  since  then  it  has  (piiclly  mid  nipiiUy  ad- 

vanced. As  the  Church  reiJCiitcully  took  action  on  tlie  slav- 
ery question  and  sided  with  the  anti-slavery  churches,  its 

progress  was  tor  many  years  wholly  within  the  Northern 
States;  but  it  now  (ISUo)  is  represented  in  tlie  South,  though 
no  conference  has  been  established  there.  Differences  of 
long  standing  led  to  a  division  in  the  Church  in  Oct.,  1891. 

In  doctrine  and  theology  the  Evangelical  Association  is 
Arininian  ;  with  regard  to  sand  ilication,  Wesleyan  ;  in  the 
form  of  government  and  mode  of  worship  it  generally  agrees 
with  the  Methodist  Episcopal  Church  (of  which  AUiright, 
prior  to  beginning  his  reformatory  labors  in  the  German 
churches,  was  a  member).  The  ministers,  who,  like  the 
Methodists,  practice  itineracy,  are  divided  into  deacons  and 
elders ;  the  bisliops  and  presiding  elders  are  elected  for  a 
term  of  oidy  four  years — the  former  by  the  general  confer- 

ence, the  latter  by  the  individual  conferences.  The  general 
conference  is  the  highest  legislative  and  judicial  authority 
in  the  Churcii ;  the  transactions  of  the  annual  and  quarterly 
conferences  are  mostly  of  an  executive  and  practical  nature. 
A  charitable  society  for  tlie  support  of  the  widows  anil  or- 

phans of  poor  itinerant  preachers  was  established  in  ISiio, 
and  a  missionaiy  society  in  1838.  There  is,  moreover,  a 
Sunday-school  and  tract  society,  and  church-building  socie- 

ties have  been  established  in  several  conferences.  A  de- 
nominational publishing-house  at  Cleveland.  0.,  pulilishes  six 

periodicals — three  in  German  and  three  in  English  ;  besides, 
two  periodicals  are  published  in  Germany.  The  literary  in- 

stitutions of  the  Church  are  the  Northwestern  College,  in 
Naperville,  111.;  the  Union  Seminary,  in  New  Berlin,  Pa. ; 
the  Blairstown  Semimirv,  Blairstown,  la. ;  and  the  Ebenezer 
Orphan  Institution,  at  Plat  Rock.  0.  In  1893  the  Church  had 
twenty-two  annual  conferences,  inclusive  of  those  of  Canada 
and  Germany ;  1,864  ministers  ;  3,043  churclies  :  and  148,.j(J6 
members.     See  the  history  of  the  association,  by  W.  Orwig. 

Evangelical  Church  Conference:  one  of  the  periodical 
meetings  of  the  Protestant  state  churches  of  Germany.  The 
idea  of  these  meetings  originated  with  King  William  of 
Wurtemberg  in  1815.  The  first  conference,  held  at  Berlin 
in  1846,  had  representatives  from  almost  every  German 
state.  At  the  second  conference,  held  in  1853  at  Eisenach, 
an  official  central  organ  was  established  at  Stuttgart  (^4//- 
gemehie  KirchenWatt  fur  das  evangel.  Deutschland).  The 
conferences  are  held  at  Eisenach  every  two  years. 

Evangelical  Churches:  those  bodies  of  Christians  which 
accept  the  Bible  as  the  only  rule  of  faith  and  practice,  and 

\     believe  in  tlie  divinity  of  Christ,  in  the  necessity  of  his  atoiie- 
raent,  and  in  personal  repentance  and  faith  as  essential  to 
salvation. 

"  Evangelische  Kirche  "  (Evangelical  Church)  is  the  offi- cial title  of  the  Established  Church  of  Prussia,  formed  in 
1817  by  the  union  of  the  Lutheran  and  the  Reformed 
Churches.  The  Lurlierans  and  Reformed  (Calvinistic) 
Churches  of  Baden,  Wiirtemberg,  and  other  German  states 
have  been  similarly  united. 

The  '■  evangelical  jjarty  "  in  the  Church  of  England  is  that 
.section  of  the  Church  which  attaches  cs})ecial  importance  to 
the  teachings  of  the  New  Testament,  and  is  charged  with 
neglecting  or  slighting  Church  authority  and  underrating 
the  efficacy  of  the  sacraments. 

Evangelical  Counsels  (Lat.  -consiUa  evangelica),  or 
Counsels  of  Perfection :  such  directions  or  admonitions 
in  the  Roman  Catholic  Church  as  are  not  in  themselves 
obligatory  upon  any  one,  but  are  recommended  by  the 
Church  to  some  persons  as  highly  advantageous  to  spiritual 
excellence.  The  chief  evangelical  counsels  are  voluntary 
celibacy,  poverty,  and  obedience  to  monastic  rules.  Some 
writers  reckon  as  evangelical  counsels  the  scriptural  recom- 

mendation to  turn  the  left  cheek  to  the  man  who  has  struck 

one's  right  cheek,  to  go  two  miles  with  a  jierson  who  desires 
one's  company  for  one  mile,  etc.  There  are  reckoned  twelve of  these  counsels. 

Evansrelical  Union  :  a  body  of  Scotch  Independents, 
called  Murisonians.  from  Rev.  .Tames  Morison.  their  origi- 

nal leader.  In  1843  they  left  the  United  Secession  Church, 
and  soon  were  joined  by  some  Congregational  churches  of 
Scotland  and  England.  They  reject  a  part  of  the  Calvin- 

istic doctrines,  and  have  a  theological  school  at  Glasgow. 
The  three  propositions  for  which  Morison  was  deposed  and 
on  whicli  the  union  was  formed  were  that  faitli  is  one's  be- 

lief in  Christ's  dying  for  him  ;  that  the  "  Spirit  is  poured 
out  upon  all  flesh "  and  strives  with  all  unbelievers ;  and 

that  the  atonement  was  universal.  In  1889  the  union  em- 

braced ninety-three  cliurches.  See  Fergus  Ferguson's  Uis- 
Utrij  of  the  Evangelical  Unkin  (Glasgow,  1876). 

Ev'ans,  Augusta  Jank  (since  1808  3[n.  L.  31.  Wiho?i) : 
novelist:  b.  near  Columbus,  (ia,.,  May  8,  18;i5:  removed  in 
childhood,  with  her  father,  to  Texas,  ,-ind  in  1849  removed  to 
Moliile.  Slie  has  [lublislu'd  Inez,  a  Tale  af  the  Alamo  (New 
York,  1856);  Beiilah  (18.59);  Mararia  (l«(i4);  St.  Elmo 
(1866) ;   Vashti  (1869) ;  and  At  the  Merr.ij  of  Tiberius  (1887). 

Evans,  Sir  I)e  Lacy,  D.  C.  L.  :  a  Brit  ish  general ;  b.  at 
Moig,  Ireland,  in  1787.  He  served  at  llie  battles  of  Balti- 

more (1814),  New  Orleans  (1815),  and  Waterloo  (1815).  He 
was  a  Liberal  member  of  Parliament  from  1831  to  1841.  In 
1835  he  was  appointed  commander  of  a  legion  of  10,000 
men  raised  in  Great  Britain  to  fight  for  the  Queen  of  Spain. 
He  defeated  the  Carlists  at  several  places  in  1836  and  1837. 
In  1846  he  was  returned  to  Parliament  for  Westminster, 
which  he  represented  for  many  years.  He  became  lieutenant- 
general,  and  commanded  a  division  at  the  battle  of  the 
Alma  and  at  Seb;iatopol  in  Oct.,  1854.     D.  .Ian.  9,  1870. 
Evans,  Frederick  William:  lecturer  and  writer;  b.  at 

Leominster,  England,  .lune  9,  1808  ;  removed  in  1830  to  the 
U.  S.  with  his  father.  He  was  apprenticed  to  a  hatter,  and 
occupied  his  leisure  hours  with  study.  He  became  in  theory 
a  socialist,  and  studied  the  works  of  Owen,  Fourier,  anil 
other  leaders  in  the  various  projects  for  social  reform.  lie 
visited  Englaml,  and  after  his  return  went  to  visit  the  com- 

munity of  the  United  Society  of  Believers  (Shakers)  at  Jit. 
Lebanon,  N.  Y.,  which  he  joined  in  1830.  Soon  afterward 
he  was  chosen  elder  of  the  North  Family,  and  subsequently 
became  the  recognized  leader  of  tlie  Shakers  in  tlie  U.  S. 
His  teachings  added  new  dogmas  and  considerably  modified 
the  former  doctrines  of  the  .Shakers.  He  was  author  of 

('ompeiidiiim  of  Priitriple.'i,  i?«Zf.s.  Doctrine/:,  and  Oovern- 
ini-nt  of  Shakers  (New  York,  1859);  Autobiography  of  a 
Shaker  and  l'est.<i  of  Divine  Revelation  (1869) ;  Shaker  Com- 
mimism  (London.  1871) ;  Religious  Commmtism  (1873) ;  Sec- 
ond  Appearing  of  Christ  (1873);  and  other  works.  I),  in 
Mt.  Lebanon,  N.  Y.,  Mar.  6,  1893. 

Evans,  Llewelyn  Ioa.n,  D.  D.,  LL.  D.  :  Welsh  Presby- 
terian minister  ;  b.  at  Treuddyn,  near  Mold,  North  Wales, 

June  37,  1833.  His  literary  education  was  obtained  at  the 
Presbyterian  College  in  Bala,  North  Wales,  and  at  Racine 
College,  Wisconsin,  and  Lane  Theological  Seminary,  Cincin- 

nati. He  was  a  member  of  the  Wisconsin  Ijcgislatnre 
18.56-57;  pastor  of  the  Seminary  church,  Cincinnati,  1860; 
Professor -of  Church  History  in  Lane  Seminary  in  1863  ;  of 
Biblical  Literature  and  Exegesis  in  1867 ;  of  New  Testa- 

ment Greek  and  Exegesis  in  1875.  In  1893  he  returned  to 
Wales  as  principal  of  the  college  at  Bala.  Besides  publish- 

ing many  sermons,  pamphlets,  and  articles,  he  translated 
and  edited  Zoekler's  Conimenturi/  on  Joh,  in  the  American 
Lange  series,  1874.     I),  at  Bala.  Wales.  .Inly  35,  1893. 

Willis  J.  Beecher. 

Evans,  Mary  Ann,  or  Marian  :  See  Eliot,  George. 

Evans,  Oliver:  inventor;  b.  in  1755  at  Newport.  Del. 
He  invented  the  automatic  flour-mill,  the  high-pressure 
steam-engine,  a  machine  for  making  card  teeth,  a  steam 
dredge,  and  the  boiler  known  as  the  "Cornish  boiler." 
These  important  inventions  brought  him  small  pecuniary 
return,  and  his  means  were  insufficient  for  the  prosecution 
of  his  mechanical  experiments.  He  wrote  The  Young  En- 

gineer's (r!(t(?e(Philadeli)liia,  1805;  French  translation,  Paris, 
1831) ;  Miller  and  Millwright's  Guide  (PhOadelphia,  1797; 
Paris,  1830).     D.  in  New  York,  Apr.  35,  1819. 

Evanson,  Edward  :  clergyman  ;  b.  at  Warrington,  Lanc- 
asliire.  Apr.  31,  1731.  He  stu<lied  theology  at  Cambridge, 
and  became  a  minister  of  the  Church  of  England,  but  was 
tried  for  heresy  in  1775  in  the  consistorial  court  of  Glouces- 

ter. He  omitted  or  altered  such  phrases  in  the  church  serv- 
ice as  seemed  to  him  to  be  untrue :  he  corrected  in  accord- 

ance with  his  own  views  the  authorized  translation  of  the 
Scriptures ;  he  contravened  the  creeds  and  the  divinity  of 
Christ,  etc.  The  case  was  carried  on  appeal  to  the  court  of 
arches,  and  there  it  was  buried,  1777.  But  in  1793  Evan- 
son,  who  was  now  universally  regarded  as  an  unbeliever 
and  practically  out  of  the  pale  of  tlie  Church,  published  his 
Dissonance  of  the  Four  Generally  Received  Evangelists,  in 
which  he  rejected  most  of  the  books  of  the  New  Testament 
as  mere  forgeries.  He  was  answered  bv  Thomas  Falconer. 

D.  at  Colford,  Gloucestershire.  Sent.  25,"l805. Revised  by  W.  S.  Perry. 
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Evaiistoii :  town  ;  Cook  CO.,  111.  (for  location  of  county, 

see  map  of  Illinois,  rel  2-C') ;  on  railway,  and  on  Lake 
Michigan ;  13  miles  N.  of  Chieafro.  It  is  a  very  hanilsome 
sulmrban  town,  the  seat  of  Northwestern'  University 

(q.  V.)  and  the  Gari'ett  Biljlical  Institute,  and  has  numerous 
churches.  Pop.  (1880)  6,7(« ;  (18'JU)  ia,0.i9 ;  (18!)2)  esti- 

mated, 10,000.  KdITOR  ok  "  l.VDKX." 
Evaiistou  :  town  (founded  in  1808);  capital  of  Uintah 

CO.,  Wyoming  (for  location  of  county,  see  majj  of  Wyoming, 
ref.  12-F) :  situated  on  Bear  river  and  on  the  Union  Pacific 
Railway,  76  miles  E.  of  Ogden.  It  is  the  seat  of  the  State 
Asylum  for  the  Insane,  and  has  si.x  churches,  a  high  school, 
railway  machine-shops  (employing  200  men),  a  .steam  saw- 

mill, and  a  large  flouring-mill.  It  is  the  cenler  of  a  large 
region  devoted  to  agriculture  and  stock-raising ;  in  the 
vicinity  are  also  valualile  coal  mines.  Pop.  (1880)  1,277; 

(1800)  1,99.5  :  (1893)  estimated,  2,400.    Editor  ok  "  News." 
Evaiisville:  city,  railway  center,  and  jjort  of  entry  (in- 

corporated in  1847);  capital  of  Vanderhurg  c.o.,  Ind.  (for 
location  of  county,  see  map  of  Indiana,  ref.  ll-B);  pleas- 

antly situated  on  a  high  bank  on  the  Ohio  river,  185  miles 
below  Louisville  and  192  miles  above  Cairo.  It  is  the  ter- 

minus of  the  E.  and  T.  II.,  Peoria,  Decatur  and  E.,  and 
Ohio  Valley  railways,  and  is  161  miles  E.  S.  E.  of  St.  Ijouis 
by  the  St.  Louis  and  Southern  Division  of  the  L.  and  X.  Itail- 
road.  It  has  15  public  schools,  besides  private  and  parochial 
schools,  a  fine  U.  S.  custom-house  and  post-ofTice,  a  U.  S. 
marine  hospital,  one  of  the  finest  temperance  halls  in  the 
country,  5  national  banks,  2  savings  banks,  8  flour-mills, 
foundries,  machine-shops,  and  industries  in  wool,  leather, 
etc.  The  census  of  the  U.  S.  for  1890  shows  373  manufac- 

tories, with  a  capital  of  .$8,432,384,  giving  employmenl,  to 
6,766  persons,  at  an  annual  wage  of  .$2,876,398.  The  cost  of 
materials  was  $6,386,368  ;  the  value  of  product  .|11, 788,672. 
Evansville  is  the  principal  shipping-point  of  Southwestern 
Indiana,  and  in  commercial  importance  is  one  of  the  first 
cities  in  the  State.     Pop.  (1880)  29,280 ;  (1890)  50.7.56. 

Editor,  of  •'  Jol'rxal." 
Evansville :  village ;  Rock  co..  Wis.  (for  location,  see 

map  of  Wisconsin,  ref.  7-E);  on  Chi.  and  N.  W.  R.  R. ;  22 
miles  S.  by  E.  of  Madison.  It  has  o  churches,  a  seminary, 
a  high  school,  2  extensive  tobacco  warehouses,  an  iron- 
foundrv,  and  a  large  windmill-factorv.  Pop.  (1880)  1,068; 
(1890)  i,.523  ;  (1895)  1,716.  Editor  of  •'  Review." 

Evaporation  [from  Lat.  evapnra'tio.  deriv.  of  evapora're, 
give  fortli  steam  ;  e,  out  -I-  vapor,  steam] :  the  passage  of  a 
substance  from  the  liquid  or  solid  state  to  the  condition  of 
vapor ;  especially  such  a  change  at  a  temperature  below  the 
boiling-point.  Evaporation  takes  place  in  a  vacuum  more 
rapidly  than  in  the  air.  It  has  been  shown  by  Dalton  that 
the  elastic  force  of  all  vapors  is  the  same,  whether  mixed 
with  gas  or  air,  or  not ;  and  that  air  is  never  truly  saturated 
with  vapor  unless  it  contains  an  amount  sufficient  to  saturate 
a  vacuum  of  the  same  extent. 

Evaporation  is  caused  by  heat  which  is  absorbed  when 
vapor  is  formed,  and  the  most  intense  degree  of  cold  known 
is  caused  by  the  evaporation  of  volatile  liquids.  The  low- 

est point  yet  artificially  produced,  about  —  220°  C,  has 
been  obtained  by  the  evaporation  in  vacuo  of  liquid  oxy- 
gen. 

Ev'art :  village ;  Osceola  co.,  Mich,  (for  location,  see  map 
of  Michigan,  ref.  5-H) ;  situated  in  the  heart  of  a  great  lum- 

ber country;  on  the  Flint  and  Pere  Marquette  Ry. ;  60  miles 
E.  of  Ludington.  It  has  saw  and  shingle  mills,  foundrv  and 
machine-shop,  and  is  supplied  with  water-power.  Pop.  (1880) 
1,302;  (1890)  1,269;  (1894)  1,317. 

Evarts,  WiLLiAJi  Maxwell,  LL.  D.:  lawver;  b.  in  Bos- 
ton, Mass..  Feb.  6,  1818;  graduated  at  Yale  College  in  1837; 

studied  law,  and  in  1840  was  admitted  to  the  bar  in  the  city 
of  New  York,  where  he  practiced  with  great  distinction. 
He  was  the  leading  counsel  employed  for  the  defense  of 

President  Johnson  in  his  trial  before' the  Senate  in  Ajir.  and May,  1868;  Attorney-General  of  the  U.  S.  from  July,  1868, 
to  Mar.  4,  1869 ;  one  of  three  lawyers  appointed  by  Presi- 

dent Grant  in  1871  to  defend  the  interests  of  citizens  of  the 
U.  S.  before  the  tribunal  of  arbitratiirs  who  met  at  Geneva 
to  settle  the  Alaliama  claims:  ap|iointed  Secretary  of  State 
by  President  Hayes  Mar.  7,  1877;  elected  U.  S.  Senator  for 
New  York  .Jan.  21,  188.5.  Among  his  public  addresses  are 
his  eulogy  on  Chief  Justice  Chase  (1873);  Centennial  Ora- 

tion, in  Philadelphia  (1876);  and  the  oration  at  the  unveil- 

ing of  Bartholdi's  statue  of  Liberty. 

Eve,  Paul  Fitzsimons,  M.  D.  :  iihy.sician  ;  b.  near  Augus- 

ta, Ga.,  June  27,  1806;  graduated  at'the  University  of  Geor- gia in  1826;  grmluated  as  M.  D.  at  the  University  Of  Penn- 
sylvania in  1828;  studied  several  years  in  Kunqn' ;  was  a 

surgeon  in  the  Polish  revolution  of  1831,  anil  received  the 

Golden  Cross  of  Honored'  I'oland  in  that  year;  became  Pro- 
fessor of  Surgery  in  the  Jledical  College  of  (ieorgia  in  1832; 

in  Louisville  University  (Kentucky)  in  1849;  in  Nashville 
University  (Tennessee)  in  1850;  and  in  Missouri  Medical 
College,  St.  Louis,  in  1868.  In  1870  he  Vjccame  I'rofessor  of 
Operative  and  Clinical  Surgery  in  the  University  of  Nash- 

ville. Prof.  Eve  was  president  of  the  American  Medical 
Association  in  1857.  lie  served  as  a  surgeon  in  theConfe<l- 
erate  army.  He  was  editorially  <-onnected  with  iJiofessional 
journalism  for  many  years,  and  was  the  author  of  very  nu- 
mercjus  monograidis  upon  surgery,  etc.  D.  in  Nashville, 
Tenn.,  Nov.  3,  1877. 

Evection  [from  Lat.  evextio.  act  of  carrying  out ;  e,  out 

+  ve'/iere,  vfc'ium,  carry] :  an  ineipiality  of  the  moon's  mo- 
tion, depending  on  the  position  of  the  transver.se  axis  of  the 

moon's  orbit,  as  compared  with  the  earth's  radius  vector. 
The  eccentricity  of  the  lunar  orl)it  varies  with  the  relative 
position  of  these  lines.  It  is  nuiximum  when  they  are  coin- 

cident, and  minimum  when  they  are  perjiendicular  to  each 
other. 

Evelyn,  John:  author;  b.  at  Wotton,  Surrey,  Oct.  31, 
1620;  educated  at  Baliol  College,  Oxford;  traveled  abroad 
from  1641  to  1652 ;  enjoyed  great  favor  at  the  court  after 
the  Restoration,  and  held  various  positions  of  honor  and 
trust,  but  no  office.  lie  was  a  very  prolific  writer,  and  pub- 

lished Sylva,  an  elaborate  treatise  on  arboriculture ;  Naviga- 
tion and  Commerce,  their  Origin  and  Progress;  an  intro- 

duction to  a  history  of  the  Dutch  war,  which  he  began,  but 
never  finished;  A  Parallel  of  Ancient  and  Mode.rn  Archi- 

tecture, etc.  But  his  most  important  and  most  interesting 
work  is  his  Diary,  written  without  any  idea  of  publication 
and  containing  numerous  contributions  to  the  history  of  the 
time.  The  sixth  edition,  with  his  Life  prefixed,  was  pub- 

lished in  1879.     D.  in  London,  Feb.  27.  1706. 

Evelyn  Collegre:  an  institution  for  the  education  of 
young  women,  situated  at  Princeton,  N.  J.  It  was  estab- 

lished in  1887;  legally  incorporated  in  1889,  and  formally 
authorized  to  confer  degrees.  In  the  same  year  resolutions 
were  passed  by  the  board  of  trustees  of  Princeton  College 
granting  to  the  students  of  Evelyn  all  necessary  use  of  the 
Princeton  libraries  and  museums.  In  1890  the  increased 
number  of  students  made  it  necessary  to  secure  a  second 
building.  The  board  of  trustees  consists  principally  of  pro- 

fessors and  trastees  of  Princeton  College  and  Theological 
Seminary.  The  classes  are  mainly  in  charge  of  the  profess- 

ors in  Princeton  College  and  their  assistants,  and  any 
course  of  study  given  at  Princeton  can  be  made  available 
for  the  students  of  Evelyn.  There  is  no  co-educational  ele- 

ment, and  the  work  is  wholly  separate  from  that  of  Prince- 
ton College.  There  is  a  preparatory  school  in  connection 

with  the  institution.  The  students  in  residence  are  divided 
into  families  of  from  fifteen  to  twenty  each,  in  order  to  se- 

cure healthful  home  infiuences. 

Evening  Schools:  institutions  established  in  many  of 

the  larger  towns  of  Great  Britain  and  Ireland,  and  in  "the most  of  the  cities  of  the  U.  S..  for  the  instruction  of  arti- 
sans and  others  who  have  been  unable  to  receive  education 

in  childhood.  In  some  instances  such  schools  are  main- 
tained by  private  benevolence,  but  they  are  generally  estab- 
lished and  maintained  by  local  or  municipal  authorities. 

See  Education'.  Manual  Training,  and  .School.*. 
Everest,  Harvev  W.  :  preacher,  teacher,  and  author;  b. 

at  North  Hudson.  Essex  co.,  N.  Y..  May  10.  1831  ;  educated 
at  Geauga  Seminary.  Ohio,  the  Western  Reserve  Eclectic  In- 

stitute, Bethany  College,  and  Oberlin  ;  president  of  Eureka 
College,  professor  in  Kentucky  University,  president  of  But- 

ler University,  and  chancellor  of  Garfield  University.  His 
work,  The  Divine  Demonstration — a  Text-book  of  Christian 
Evidence,  is  used  in  many  colleges.  He  is  pastor  of  the 
Christian  church  (Disciples)  at  Hutchinson,  Kan. 

J.  II.  Garrison. 

Ev'erest,  Mount :  the  highest  mountain  of  the  earth  ;  in 
the  eastern  range  of  the  Himalavas,  in  Northern  Nepaul ; 

lat.  27°  59  12 "  N.,  Ion.  86°  58  6"  E.  According  to  the  meas- 
urement of  Waugli  in  1856,  the  altitude  is  29,002  feet. 

Everett:  city  (incorporated  1893):  Middlesex  co.,  Ma.ss. 
(for  location  of  county,  see  map  of  Massachusetts,  ref.  2-H) ; 



EVERETT EVESHAM 223 

on  the  Eastern  Division  and  Saiigus  Branch  of  the  Boston 
and  Maine  Uailroad  ;  adjninina:  Boston,  (-hclsca,  and  Maiden, 
of  wliicli  hist  it  furineil  ]i.-irt  unlil  incoriiiirati'd  as  a  tnwn  in 
1!S70.  It  lias  7  flmrelics,  7  schools,  a  lii^^di  school  with  a  li- 

brary of  8,000  volumes,  large  clieniical  works,  and  a  nuniber 
of  small  manufactories.  Pop.  (ISHO)  4.15!):  (1890)  11,068; 

(1805)  18,573.  Editor  of  "  Frke  Prkss." 
Everett :  borough  ;  Bedford  co..  Pa.  (for  location  of  coun- 

ty, see  map  of  Pennsylvania,  ref.  6-1));  on  railway;  100 
miles  E.  S.  E.  of  Pittsburg.  It  has  8  churches,  3  public 
schools,  an  iron-furnace,  ghass-works,  2  tanneries,  a  flouring- 
mill,  and  3  i)laning-iuil!s.  Pop.  (1880)  1.247;  (1800)  1,679; 
(1893)  estimated,  2,000 ;  with  suburbs,  3,000. 

Editors  op  "  Press." 
Everett,  Alexander  Hill,  LL.  P. :  a  scholar  and  diplo- 

rr.ati.st;  b.  in  Boston,  Mar.  19.  1792:  a  brother  of  Edward 
Everett;  graduated  at  Harvard  in  1806,  and  studied  law  in 
the  office  of  John  Q.  Adams,  with  whom  he  went  to  Russia 

as  secretary  of  legation  in  1809.  He  was  charge  d'affaires 
at  The  Hague  for  nearly  six  years  (1818-24),  and  published 
in  1821  an  able  work  entitled  Europe,  or  a  Oeneral  Survey 
of  the  Principal  Powers,  etc.  In  182.5  he  was  appointed 
minister  to  the  court  of  Spain  by  President  Adams.  Dur- 

ing his  residence  at  iMadrid  he  wrote  America,  or  a  Oeneral 
Surivy  of  the  Political  Situation  of  the  Several  Powers  of 
the  Western  Continent  (1827).  He  returned  in  1829,  and 
became  editor  of  the  North  American  Review,  to  which  he 

contributed  many  articles.  In  1845  he  was  appointed  com- 
missioner to  China.     D.  at  Canton,  June  29,  1847. 

Everett,  Charles  Carroll,  D.  D.  :  philosopher ;  b.  in 
Brunswick,  Me..  Juno  19,  1829;  graduated  at  Bowdoin  Col- 

lege in  1850;  studied  at  Harvard  Divinity  School  and  at  the 
University  of  Berlin  ;  librarian,  tutor,  and  Professor  of  Mod- 

ern Languages  at  Bowdoin  from  1853  till  1857;  after  gradu- 
ating at  Harvard  Divinity  School,  in  1859,  settled  over  a 

Unitarian  church  in  Bangor ;  in  1869  became  Professor  of 
Theology  at  Harvard,  and  in  1878  dean  of  the  divinity 
school;  published  The  Science  of  Thought  (Boston,  1869); 

Religions  before  Christianity  (Boston,  1883) ;  Fichte's  Sci- 
ence of  Knowledge  (Chicago,  1884) ;  Poetry,  Comedy,  and 

Duty  (Boston,  1888) ;  Ethics  for  Young  People  (Boston, 
1891);  The  Gospel  of  St.  Pan)  (1892).  His  philosophy  is 
dee|)ly  tinged  with  that  of  Hegel,  but  without  sacrifice  of 
his  individual  quality,  and  is  much  enforced  and  illustrated 
from  his  scientific  studies.      Revised  by  J.  W.  Chadwick. 

Everett,  Edward,  LL.  D.,  D.  C.  Ij.  :  orator  and  states- 
man; b.  in  Dorchester,  Mass.,  Apr.  11,  1794;  a  son  of  Rev. 

Oliver  Everett,  who  died  in  1802.  He  was  twice  a  Franklin 

medal  scholar  of  the  Boston  public  schools,  a'nd  for  a  few montlis  a  pu))il  of  the  Phillips  Exeter  Academy.  In  1811 
he  graduated  at  Harvaril  College  with  the  highest  hon- 

ors of  his  class,  being  then  little  more  than  seventeen  years 
of  age.  In  1812  he  was  appointed  a  tutor  at  Harvard  while 
pursuing  theological  studies,  and  in  1814  he  was  ordained 
as  pastor  of  the  Brattle  Street  (Unitarian)  Church  in  Bos- 

ton. In  Mar.,  1815,  he  accepted  the  Eliot  professorship  of 
Greek  literature  at  Harvard,  the  duties  of  which  he  assumed 
in  1819,  after  a  course  of  study  at  Gottingen  and  extensive 

travels  in  Europe  and  the  East.  A  brilliant  course  of'  lec- 
tures on  ancient  Greece  and  its  architecture  inaugurated 

his  accession  to  the  professorial  chair,  which  he  held  until 
1825.  His  fame  as  a  secular  orator  was  increased  by  a  Piii 
Beta  Kappa  oration,  delivered  at  Cambridge  in  1824,  in  the 
presence  of  Lafayette,  and  an  oration  on  the  Pilgrim  Fathers, 
delivered  at  Plymouth,  on  Dec.  22  of  that  year.  Mr.  Everett 
represented  the  district  of  Jliddlescx  in  Congress  from  1825 
to  1835 ;  he  was  elected  Governor  of  Massachusetts,  and  was 
annually  re-elected  until  1840,  when  he  was  defeated  by  a 
single  vote  out  of  more  than  a  hunrlred  thousaiul.  He  re- 

turned to  Europe  in  1840  and  settled  in  Florence  in  order  to 
devote  himself  to  the  writing  of  history,  but  in  about  a  year 
was  appointed  minister  [jlcnipotentiary  of  the  U.  S.  to  Great 
Britain.  He  entered  upon  that  mission  in  1841  at  a  moment 
when  questions  of  the  greatest  delicacy  were  jionding  be- 

tween the  two  nations.  Returning  home  in  1845,  he  was 
ptfered  the  presidency  of  Harvard  College,  which  he  ac- 

cepted and  held  for  three  years.  He  then  re-established 
himself  in  Boston,  for  the  purpose  of  resuming  literary 
work.  The  death  of  Mr.  Webster  in  Nov.,  1852,  left  a  va- 

cancy in  the  Department  of  State  at  Washington,  whicli 
Mr.  Everett  was  immediately  summoned  to  fill  ;  and  on  the 
expiration  of  his  brief  term  as  Secretary  of  State,  by  the 

termination  of  President  Fillmore's  administration  in  1853, 

he  was  elected  by  the  Legislature  of  Massachusetts  a  Sena- 
tor in  Congress.  He  held  that  place  Imt  a  singh?  year, 

when,  owing  to  ill-lic'all  li,  he  retired.  In  1860  he  aci'Cplcd 
a  nomination  for  the  vice-presidency  of  the  U.  S.,  but  faili'd 
of  an  election;  and  the  last  ten  years  of  his  life  were  spent 
in  the  exercise  of  his  oratorical  powers  in  behalf  of  some 
charitable  institution,  or  in  commemorating  some  historical  ■ 
event,  or  in  eulogizing  some  illustrious  ]ierson.  During  the 
fir.st  half  of  these  last  ten  years  his  topics  were  within  the 
common  range  of  occasional  discourses.  To  t  his  period  also 
lielongs  the  memorable  and  patriotic  jiilgrimagi'  made  for 
the  purpose  of  rescuing  Mt.  Vernon  from  the  danger  of 
falling  into  the  hands  of  speculators,  and  of  securing  it  as 

a  national  possession.  His  address  on  The  ('harncter  of 
Washington  was  delivered  in  all  quarters  of  the  LTnion, 
and  Mr.  Everett  paid  over  about  $60,000  to  the  treasurer 
of  the  fund  as  the  product  of  his  eloquence.  The  opening 
of  the  civil  war  gave  a  new  field  to  the  labors  of  his  pen 
and  of  his  tongue,  and  from  The  Flag-raising  in  Chester 
Square  (Boston),  on  Apr.  27,  1861.  to  his  last  utterance  for 
TIte  Relief  of  Savannah,  in  Faneuil  Hall,  on  Jan.  9,  1865, 
his  thoughts,  his  time,  and  almost  all  his  numerous  ad- 

dresses, filling  nearly  350  pages  of  an  octavo  volume,  were 
given  to  the  support  of  the  Union  cause.  He  received  the 
highest  literary  honors  from  Cambridge  and  Oxford,  and 
the  Institute  of  Prance  enrolled  him  as  a  corresponding 
member.  At  home  he  enjoyed  the  life-long  intimacy  and 
confidence  of  Daniel  Webster,  whose  collected  works  he  ed- 

ited and  published  in  1851  in  six  volumes  with  a  carefully 
written  biography  in  the  first  volume.  In  1822  he  married 
Miss  Charlotte  Gray,  daughter  of  the  Hon.  Peter  Chardon 
Brooks,  a  distinguished  merchant  of  Boston,  of  whom  he 
prepared  an  elaborate  memoir,  which  is  included  in  the 
third  volume  of  his  Orations  and  Speeches.  Two  sons  and 
a  daughter  survived  him.     D.  in  Boston.  Jan.  15,  1865. 

Revised  by  C.  K.  Adams. 

Everett,  William,  Ph.  D. :  author  and  teacher ;  youngest 
son  of  Edward  Everett ;  b.  in  Watertown,  Mass.,  Oct.  10, 
1839;  graduated  at  Harvard  College  in  1859  and  at  Trinity 
College  (England)  in  1863  ;  was  assistant  Professor  of  Latin 
at  Harvard  1872-77:  became  master  of  Adams  Academy, 
Quincy,  Jlass.,  in  1878.  and  member  of  Congress  in  1893. 
He  has  published  On  the  Cam  (lectures,  1865) ;  Changing 
Base  (1868);  Hesione  (poem,  1869);  Double  Play  (1870); 
and  School  Sermons  (1881). 

Everglades:  an  extensive  marshy  region  in  Southern 
Florida.  S.  of  Lake  Okeechobee,  consisting  of  a  great 
shallow  lake,  in  which  are  many  low  islands,  varying  in  size 
from  a  few  square  yards  to  hundreds  of  acres,  and  covered 
with  a  dense  jungle  of  pines,  palmettoes,  vines,  and  tropical 
trees.  The  water  between  the  islands  is  from  1  to  6  feet 
deep,  and  is  covered  with  tall  grass,  which  grows  from  the 
bottom  and  gives  the  region  a  beautiful  appearance.  The 
Everglades  pijssess  a  very  fertile  soil,  and  abound  in  game. 
Of  the  Seminole  Indians  who  originally  inhaliited  Central 
Florida,  a  few  hundred  still  remain  in  the  Everglades. 

Evergreen  :  town ;  capital  of  Conecuh  co.,  Ala.  (for  lo- 
cation of  county,  see  map  of  Alabama,  ref.  6-C) :  97  miles 

N.  E.  of  JMobile."  The  principal  industry  is  truck  farming. 
The  town  has  medicinal  springs,  and  is  a  place  of  winter  re- 

sort, visited  yearly  by  large  numbers  of  Northern  tourists. 

Pop.  (1880)  985  ;  (1890)  1,783.  Editor  of  "  Star." 
Evergreens:  pilants  which  hold  their  leaves  throughout 

the  winter.  Horticulturists  usually  speak  of  two  classes  of 

evergreen  plants,  the  broad-leaved,"  like  the  laurels  and  ma- honias,  and  the  narrow-leaved,  or  coniferous,  including  the 

]iines  and  sjiruces,  but  many  of  the  conifers,  which  are  com- 
monly considered  evergreeiis,  have  deciduous  leaves,  as  the 

larches  and  bald  cvpress.  The  leaves  of  some  evergreen 

plants  persist  little  inore  than  a  year,  but  they  do  not  fall 
until  new  ones  have  appeared.  The  leaves  of  pines  and 
spruces  fall  when  from  two  to  six  or  even  more  >cars  old. L.  H.  Bailey. 

Everlasting  Flowers:  the  common  name  of  several 

genera  of  the  m-der  ComposiUe.  having  flowers  which  if 

dried  and  preserved  retain  their  form  and  color  many  years. 

They  are  often  called  innnortellcs. 
Evesham:  town  of  Worcestershire.  England;  on  the 

navigable  river  Avon,  here  crossed  tiy  a  stone  bridge  of 

eight  arches,  and  in  the  beautiful  Vale  of  Evesham,  15  miles 
S.^E.  of  Worcester  (see  map  of  England,  ref.  11-G).  It 
has  remains  of  an  abbey  built  about  700  A.  D.     Most  of  the 
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surrounilintJ  country  is  occupieil  by  nmrkot-},'iinlons.  Here 
Edwiird,  J'riiicf  of  Wales,  afterward  I'Mward  1.,  defeated 
Simon  de  Montfort  and  the  barons  on  Aug.  4,  1365.  Pop. 
(1801)  r).H:iO. 

Eviction  [from  Lat.  evin'cere,  to  tri\imph,  to  p't  oontrol 
by  dispossessing  ;  e,  out  +  vincere,  victiim,  conquer] :  in  law, 
the  act  of  dispossessing  one  of  lands  or  tenements,  as  when 
a  landlord  ejects  a  tenant  who  is  in  arrears  in  his  rent,  or 
when  a  third  person  dispossesses  a  tenant  by  means  of  a  title 
superior  to  that  of  the  landlord,  or  a  vendee  by  a  title  supe- 

rior to  that  of  the  vendor.  Originally  eviction,  as  a  legal 
term,  was  applied  only  to  a  ilisposscssion  by  judgment  of 
law,  but  it  is  now  used  to  denote  a  disjxj.ssession  under 
paramount  title,  or  claim  of  paramount  title,  as  well  as 
to  many  acts  done  by  the  landlord  to  impair  the  enjoy- 

ment of"  the  premises  which  in  intendment  of  law  amount to  a  dispossession  of  the  tenant  and  justify  him  in  leaving 
them.  In  such  cases,  however,  he  must  actually  leave,  or 
otherwise  he  can  not  claim  to  have  been  evicted.  When 
the  grantee  of  i)remiscs,  with  a  covenant  of  warranty,  is 
evicted,  the  damages  recoverable  are,  in  general,  the  consid- 

eration-money, with  interest.  In  case  of  a  lessee,  however, 
as  the  rent  ceases  on  eviction,  ho  can,  as  a  general  rule,  re- 

cover only  the  expenses  of  defending  Ids  possession.  When 
the  eviction  is  only  from  a  part  of  tlie  premises,  the  rent  or 
damages  is  in  many  cases  apportioned. 

Revised  by  P.  Sturges  Alles. 

Evidence  [via  Pr.  from  Lat.  eviden'tia,  clear  view,  clear- 
ness ;  «,  out ,  fully  +  vide' re,  see]  :  in  law,  the  means  of  estab- lishing an  allegation  made  in  a  court  of  justice.  In  an 

action  the  respective  parties  make  written  statements  of 
their  cause  of  action  and  defense.  The  matter  thus  in  dis- 

pute between  them  is  called  an  issue.  The  object  of  evi- 
dence is  to  establish  or  disprove  the  propositions  alleged. 

The  result  of  the  evidence  is  called  proof.  Evidence  may 
be  considered  under  a  number  of  divisions :  1.  Its  nature 
and  the  doctrine  of  presumptions  ;  2.  The  rules  that  govern 
in  the  production  and  exclusion  of  testimony  ;  3.  Its  effect : 
4.  The  instruments  of  evidence,  including  witnesses,  and 
the  mode  of  making  use  of  them  as  well  as  writings. 

1.  Its  Nature,  etc. — The  object  of  evidence  is  to  establish 
a  fact.  It  presupposes  a  disposition  in  the  mind  of  a  listener 
to  believe  upon  sufficient  grounds.  Belief  on  the  part  of 
mankind  is  instinctive,  yet  this  instinct  is  modified  by  the 
results  of  observation  and  reflection.  When  evidence  is 
offered  in  a  court  of  justice,  it  is  assumed  to  be  addressed  to 
minds  competent  to  give  it  such  weight  as  its  quality  justi- 

fies. It  may  be  either  direct  or  circumstanticit.  It  is  said 
to  be  direct  when  it  is  offered  simply  to  establish  the  fact 
which  it  concerns ;  it  is  circumstantial  when  its  object  is  to 
lead  the  mind  of  the  hearer  to  deduce  or  infer  some  other 
fact  from  it.  In  the  case  of  circumstantial  evidence  the 
minds  of  the  jury  or  judge,  as  the  case  may  be.  go  through 
a  process  of  reasoning  to  arrive  at  the  principal  fact  in  dis- 

pute. It  must  be  resorted  to  with  caution,  in  order  that  the 
conclusion  arrived  at  may  be  sound  and  logical. 

Reference  may  now  be  made  to  the  subject  of  presump- 
tions. These  are  of  two  kinds — of  law  and  of  fact.  Pre- 

sumptions of  law  are  either  conclusive  or  disputable.  A 
conclusive  presumption  of  law  takes  place  when  a  legal 
conclusion  is  arrived  at  which  no  evidence  is  admissible  to 

rebut.  This  doctrine  is  based  largely  on  public  policy,  and 
leads  to  a  series  of  artificial  and  arbitrary  subordinate  rules. 
An  illustration  is  that  a  child  under  seven  years  of  age 
can  not  commit  a  felonious  crime.  The  doctrine  of  estop- 

pel is  another  illustration.  When  evidence  can  be  offered 
to  rebut  a  presumption  of  law,  it  is  said  to  be  disputable. 
An  instance  is  the  ordinary  rule  in  criminal  law  that  one 
charged  with  crime  is  presume<l  to  be  innocent  until  he  is 
proved  to  be  guilty,  or  that  one  having  possession  -of  stolen 
goods  immediately  after  a  theft  became  possessed  of  them 
unlawfully.  Under  this  theory,  when  a  state  of  facts  is 
once  established,  it  is  presumed  to  exist  until  there  is  some 
evidence  to  the  contrary.  Thus  a  man  engaged  in  trade 
is  assumed  to  follow  the  ordinary  course  of  business,  or  the 
incumbent  of  a  public  office  to  jierform  its  duties  in  the 

usual  manner.  Life  "is  presumed  to  continue  unless  there 
is  evidence  of  death,  or  sanity  until  evidence  is  offered  to 
establish  insanity.  A  presumption  of  fact  is  not  a  rule  of 
law  which  can  be  announced  to  a  jury  as  binding  upon 
them,  l)ut  in  each  case  must  be  found  Vty  them  as  a  matter 
of  fact,  though  the  court  may  direct  their  attention  to  the 
propriety  of  forming  the  conclusion.     An  illustration  is  the 

testimony  of  an  accomplice,  which  is  generally  deemed  to  be 
untrustworthy  without  corroboraticm  from  other  and  trust- 

worthy sources,  and  an  observation  to  that  effect  may  be  made 
by  tlie  judge.  Still  the  jury  has  the  legal  power  to  find  a 
verdict  upon  the  uncorrolxjrated  testimony  of  an  accomplice. 

2.  Tlie  Jiule.f  u'liicli  prevail  (IK  lu  I  lie  Production  of  jUi'i- 
dence. — The  leiuling  ruh'S  are  the  following:  Rule  1.  Cer- 

tain matters  may  be  judicially  taken  notice  of  without  proof; 
Rule  2.  Evidence  iimsl  correspond  with  the  allegations  in 
the  pleadings,  and  be  confined  to  the  points  in  i.ssue  ;  Rule 
3.  Only  the  substance  of  the  Issue  ucimI  be  proved  :  Rule  4. 
The  burden  of  proof  is  with  him  who  IkjIiIs  the  afiirmative  ; 
Rule  5.  The  best  evidence  must  be  produ(e<i  of  which  the 
luiture  of  the  case  admits;  Rule  G.  Hearsay  evidence  is  in 
general  inadmissible;  Rule  T.  Testimony  should  in  general 
concern  matters  of  knowledge  as  distinguished  from  opin- 

ion {though  to  this  i-ule  there  are  well-established  excep- 
tions) ;  Rule  8.  Certain  evidence,  otherwise  admissible,  is 

excludeil  on  grounds  of  public  policy ;  Rule  9.  In  certain 
cases,  principally  by  statute  law,  written  evidence  musi,  be 
resorted  to  rather  than  oral;  Rule  10.  Oral  contempora- 

neous evidence  is  not  admissible  to  vary  the  terms  of  a  writ- 
ten instrument.  These  rules  require  some  explanation.  It 

should  be  premised,  however,  that  on  a  trial,  with  or  with- 
out a  jury,  it  rests  with  a  judge  to  determine  whether  the 

evidence  is  admissible  under  these  rules.  Wliichever  way 
he  may  decide,  the  opposing  party  may  except,  and  make 
his  exception  the  subject  of  an  appeal. 

liule  1.  There  are  certain  facts  of  general  knowledge  in 
respect  to  which  it  is  not  worth  while  to  take  up  time  to  ad- 

duce evidence,  such  as  the  recurrence  of  the  seasons.  The 
same  rule  api>lies  to  the  existence  of  foreign  nations  recog- 

nized by  the  executive  power  of  the  nation,  and  to  general 
statutes  of  the  legislature.  Of  such  facts  a  court  is  said  to 
take  judicial  notice,  and,  if  necessaiy,  may  resort  for  in- 

formation to  books  and  other  sources  of  knowledge. 
Rule  2.  The  second  rule  excludes  all  immaterial  evidence, 

and  confines  the  trial  to  matters  in  issue.  Immaterial  alle- 
gations in  the  pleadings  can  not  be  proved.  For  example, 

evidence  of  the  intent  of  a  party  would  not  be  admissible 
unless  intent  was  material ;  and  the  same  remark  may  be 
applied  to  evidence  of  good  or  bad  character.  In  an  action 
to  recover  money  loaned,  evidence  of  the  bad  intent  of  the 

debtor  in  delaying  payment,  or  of  the  creditor's  bad  char- acter, would  be  plainly  inadmissible,  while  in  an  action 

for  slander  the  plaintiff's  character  would  be  to  a  certain extent  in  issue. 
Itule  3.  This  rule  means  that  the  minor  and  unimportant 

allegations  relating  to  the  issue  need  not  be  established  as 

stated.  The'y  are  such  as  the  statements  respecting  the time  or  place  where  an  event  occurred,  or  the  value  of  an 
item  of  property.  Still,  even  allegations  in  their  nature 
unimportant  may  become  material  by  the  mode  in  which 
they  are  stated,  as  if  they  are  made  descriptive.  In  such 
a  case  a  difference  between  the  pleadings  and  the  evidence, 
called  a  variance,  may  be  fatal.  The  effect  of  this  stringent 
rule  has  in  a  number  of  the  States  of  the  U.  S.  been  greatly 
modified  as  to  civil  actions  by  statutes  of  amendments. 
The  criminal  law  is  still  disfigured  by  extreme  technicality 
in  this  respect,  and  needs  the  hand  of  a  discreet  reformer 
to  subserve  the  interests  of  the  public  by  removing  all  use- 

less impediments  to  the  due  administration  of  justice. 
Rule  4.  Under  this  ndehe  who  makes  an  allegation  which 

is  disputed,  so  as  to  be  at  issue,  must  establish  it  by  evi- 
dence. The  burden  of  proof  is  usually  with  the  plaintiff, 

though  in  some  instances  it  devolves  upon  the  defendant, 

as  where  he  admits  the  plaintiff's  case,  but  seeks  to  avoid 
its  effect  by  new  allegations — as,  for  example,  infancy.  The 
person  who  has  the  burden  of  proof  has  the  right  to  open 
the  case  and  close  it.  This  in  jury  trials  is  often  deemed 
to  be  a  matter  of  much  importance,  so  that  each  of  the  re- 

spective parties  insists  on  an  adjudication  that  the  burden 
of  proof  belongs  to  him. 

Rule  5.  Under  this  rule  evidence  is  divided  into  primary 
and  secondary.  If  the  primary  evidence  is  accessible,  it 
must  in  general  be  produced  :  if  it  be  lost  or  destroyed,  re- 

sort may  be  had  to  that  which  is  secondary.  Thus  where 
the  law  requires  a  contract  to  be  reduced  to  writing,  or 
where  the  parties  have  written  out  a  contract  wiiich  might 
have  been  oral,  the  written  instrument  must  itself  be  pro- 

duced if  it  can  be  obtained.  The  nde  is  relaxed  in  certain 
cases  where  public  convenience  may  require  it.  For  this 
reason  a  public  record  may  be  proved  by  an  authorized  copy, 
without  the  production  of  the  record  itself. 
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Rule  (j.  Tlic  Word  liciirsay  is  infelioitniis,  inohidiiif;  not 

only  wluit  is  said,  hut  what  is  wi'itlcn,  or  ovt'ii  acli'd.  Tlu' 
rule  nu'ans  tliat  uvidcMicn  must  hv  yivoii  in  liy  one  who  is 
personally  cognizant  of  the  faet  to  be  proved,  and  not  by 
one  who  may  have  gained  his  knt>wk'dgi\  at  second  hanil, 
from  the  act  or  narration  of  anothi-r.  Hentham  distin- 

guished between  a  "  perceiving  "  and  a  '"  narrating  "  witness 
with  the  same  general  view.  The  reasons  tor  excluding 
hearsay  evidence  are  obvious.  Great  care  must  lie  taken 
in  distinguishing  between  hearsay  evidence  and  that  which 
is  original.  Thus  when  the  very  subject  of  inquiry  is 
whether  a  certain  thing  was  or  was  not  said  by  a  person, 
evidence  that  it  was  said  is  clearly  admissible.  So  when  a 
statement  forms  a  part  of  the  transaction,  or,  in  technical 
language,  res  gestm,  evidence  of  it  is  not  hearsay.  Wliere 
the  testimony  is  clearly  hearsay,  there  are  certain  excep- 

tional instances  in  which  it  is  ailmissible,  sus  in  matters  of 
public  or  general  interest,  or  of  ancient  possessions,  or  of 
living  declarations  in  cases  of  h<_imicitle.  It  should  be 
ailded  that  the  admissions  or  confessions,  when  voluntary, 
of  a  party  to  an  action  are  received  in  evidence  against  him 
on  mixed  grounds,  partly  as  a  substitute  for  more  regular 
methods  of  proof,  and  partly  as  a  branch  of  the  law  of  ras 
gesttB.. 

Rule  7.  Under  this  rule  a  witness  must  in  general  testify 
only  to  facts  of  which  he  is  personally  cognizant,  without 
giving  his  opinion  as  to  their  effect.  There  is  a  class  of 
witnesses,  termed  experts,  who  jire  allowed  to  give  their 
opinions  npon  facts  of  which  they  have  no  per-sonal  knowl- 

edge. For  example,  the  testimony  of  persons  acquainted 
with  the  facts  may  be  read  over  to  the  expert,  and  his  opin- 

ion asked  as  to  the  conclusion  which  should  be  drawn  from 
it ;  or  a  hypothetical  question,  embracing  the  facts  assumed 
to  be  established,  may  be  |>ut  to  him.  An  expert  is  one  skilled 
in  a  particular  trade,  art,  or  profession.  An  instance  is  the 
superintendent  of  an  asylum  for  the  insane  as  to  matters  con- 

nected with  the  subject  of  insanity.  There  are  a  few  in- 
stances in  which  persons  who  are  not  experts  are  from  the 

necessity  of  the  case,  or  by  a  special  rule  of  law,  allowed  to 
testify  as  to  their  o|>inions. 

Ride  S.  This  rule  shuts  out  evidence  in  a  number  of  cases 
where  strong  reasons  of  a  public  nature  demand  that  it 
should  be  excluded.  A  leading  instance  is  that  of  confi- 

dential communicjitions  between  an  attorney  and  client,  anil 
similar  communications  between  husband  and  wife.  It  also 
prevents  a  judicial  inquiry  into  secrets  of  state,  and,  to  a 
certain  extent,  into  the  deliberations  of  judges  in  forming  a 
judgment  or  of  juries  in  arriving  at  a  verdict. 

Ruh  9.  Thei-e  is  a  great  statul:e  in  the  English  law,  termed 
the  statute  of  frauds,  requiring  certain  transactions  to  be 
evidenced  by  writing,  such  as  conveyances  or  leases  of 
land,  wills  of  land,  and  some  executory  contracts,  as,  for 
example,  contracts  to  convey  land  or  to  be  answerable  for 
the  debt  of  another.  These  are  but  instances  of  a  moi-e  ex- 

tended class  of  cases.  Without  the  writing  as  evidence 
these  contracts  or  transactions  can  not  be  established.  It 
should,  however,  be  added,  that  if  such  contracts,  etc.,  have 
once  been  written  and  can  not  be  produced,  their  contents 
may  be  proved  by  oral  evidence. 

iiule  10.  This  is  an  inflexible  rule,  applicable  to  contracts, 
wills,  etc.  Even  if  a  contract  need  not  have  been  written, 
yet  if  the  parties  choose  to  have  it  so,  no  contemporaneous 
oral  evidence  can  be  offered  to  show  different  or  ad<litioual 
terms.  There  is  a  conclusive  presumption  of  law  that  the 
parties  intended  to  merge  all  anterior  and  contemporaneous 
propositions  in  the  writing.  That  is  the  sole  repository  of 
their  intention  ;  the  rule,  from  the  nature  of  the  case,  does 
not  preclude  oral  proof  of  a  subsequent  modification  of 
the  contract,  nor  does  it  prevent  the  introduction  of  oral 
evidence  to  explain  the  writing.  Thus  the  meaning  of 
technical  words  may  be  shown  by  the  testimony  of  exjierts, 
and  oral  evidence  may  be  used  to  show  the  circumstances 
surrounding  the  transaction,  so  as  to  place  the  court  in  the 
position  of  the  parties.  This  is  a  rule  of  interpretation.  It 
assumes  that  the  instniment  is  valid.  When  the  validity  of 
the  instrument  itself  coraes  in  question  the  rule  has  no  ap- 

plication. Oral  evidence  may  accordingly  be  offered  to 
show  that  the  instrument  is  void.  So  if  a  clause  has  been 
omitted  or  inserted  by  mistake,  a  court  of  eipiity  will,  on 
sufficient  oral  evidence,  rectify  the  instrument,  or,  in  tech- 

nical language,  reform  it,  an<l  give  it  the  form  intended  by 
the  parties. 

3.  The  Effect  of  Evidence. — In  general,  evidence  is  to  be 
weighed  bv  the  jurv  or  judge,  as  the  case  mav  be,  and  a 127 

decisi<m  to  be  rendered  in  view  of  all  the  circumstances  of 
the  case.  In  sonic  instances  ils  effect  is  governed  by  tech- 

nical rules.  This  remark  is  particularly  applicable  to  mat- 
ters embraced  under  the  head  of  Estoppel  (q.  v.).  The 

evidence  in  this  class  of  cases  is  conclusive.  The  most 
important  instance  of  the  application  of  this  principle  is 
that  of  a  judgment  reeovercfl  in  a  court  of  justice.  Judg- 

ments are  of  two  general  classes — in  rem  and  in  per.ionam. 
In  the  one  case  the  action  or  pnx-ecding  is  instituted 
against  a  thing,  such  as  a  shiji  or  article  of  merchandise, 
to  fix  its  ownership,  or  to  establish  the  status  of  a  person, 
as  to  have  an  adjudication  that  he  is  a  lunatic,  and  the 
judgment  is  conclusive  evidence  against  all  as  to  the  mat- 

ters adjudicated  upon.  An  action  in  personam  is  brought 
against  a  person  to  obtain  a  judicial  declaration  or  sen- 

tence concerning  his  duty  or  obligation,  as  in  an  action  for 
damages  tor  a  breach  of  contract.  A  judgment  in  this  class 
of  cases  is  conclusive  evidence  only  when  given  upon  the 
merits,  and  as  to  matters  expressly  or  by  necessary  implica- 

tion involved  in  the  issue,  and  as  to  these  only  between  the 

pai-ties  to  the  action  and  those  claiming  under  them. 
It  should  be  added  that  in  some  cases  the  law  gives  to 

certain  acts  the  foi'ce  ot  prim d  facie  evidence,  which",  as  the phrase  im]ilies,  is  liable  to  be  rebutted.  Thus  a  promissory 
note  is  presumptively  made  upon  a  valuable  consideration. 
Statute  law  frequently  declares  that  a  particular  transac- 

tion shall  have  this  force.  The  rules  of  evidence  are  under 
the  control  of  the  legislature  so  long  as  they  do  not  impair 
vested  rights  or  violate  in  any  manner  constitutional  law  in 
its  letter  or  spirit. 

4.  7V(e  Iti.itriiiiie?its  of  Evideiice. — These  are  either  wit- 
nesses or  writings.  (1)  Witne.sse.'i. — A  witness,  when  within 

the  jurisdiction  of  the  court,  must  in  general  attend  in  per- 
son. He  can  be  compelled  to  attend  by  a  writ  termed  a 

sulipa-na,  and  in  the  same  way  to  bring  writings  which  are 
re(|uired.  When  beyond  the  jurisdiction,  his  testimony  is 
taken  under  a  commission  issuing  from  the  court  in  which 
thi!  case  is  pending.  This  matter  is  in  some  respects  gov- 

erned by  statute,  thoiigh  in  some  of  the  courts,  as  in  equity 
and  admiralty,  there  is  an  inherent  j.iower  to  issue  commis- 

sions. The  testimony,  when  taken  in  the  foreign  countiy, 
is  returned  to  the  court,  subject  to  any  objections  which 
may  properly  be  taken  to  it.  Certain  classes  of  persons  are 
excluded  from  testifying.  The  rules  upon  this  subject  are 
to  some  extent  arbitrary.  They  have  been  modified  in  re- 

cent times  by  statute.  Thus  parties  to  the  action  were  at 
one  time  wholly  excluded  in  the  courts  of  common  law. 
They  are  now  by  statutes  generally  admitted.  The  same  re- 

marks may  be  made  as  to  persons  having  a  pecuniary  inter- 
est in  the  event  of  the  litigation.  Persons  are  still  in- 

competent who  have  a  defect  of  understanding,  or  who  are 
supposed  to  be  insensible  to  the  obligations  of  an  oath. 
Thus  persons  convicted  of  an  infamous  crime  are  excluded 
from  testifying  in  the  courts  of  the  State  where  tlie  convic- 

tion took  place.  The  tendency  of  modern  law  is  to  allow 
as  wide  a  range  as  possible,  and  to  permit  objections  to  wit- 

nesses which  were  formerly  grounds  of  exclusion  to  be  only 
urged  as  affecting  the  value  of  their  testimony.  In  tech- 

nical language  the  objection  does  not  go  "to  the  compe- 
tency, but  to  the  erediliility  of  the  witness."  The  examina- 

tion of  witnesses  is  governed  by  rules  which  are  to  some 
extent  discretionary,  and  in  other  respects  absolutely  liind- 
ing.  The  jirincipal  rules  are  these :  a.  Leading  questions 
are  not,  in  general,  to  be  asked  on  the  direct  examination. 

b.  The  party  calling  the  witness  can  not  attack  his  char- 
acter, Ihough  he  may  show  by  independent  testimony  that 

his  version  of  the  facts  is  not  correct,  c.  The  range  of 
cross-examination  is  much  wider  than  the  direct,  and  lead- 

ing questions  are  permissible.  A  witness  can  not  on  cross- 
examination  be  asked  a  collateral  question  for  the  purpose 
of  contradicting  him  in  case  his  answer  should  be  untrue. 
He  may,  however,  be  asked,  under  proper  limitations,  with 
a  view  to  contradiction  and  the  discredit  of  his  testimony, 
if  he  has  not  given  out  of  court  a  different  version  of  the 
facts  from  that  to  which  he  now  testifies,  and  in  the  same 
way  as  to  expressions  of  hostility  toward  the  party  against 
whom  the  testimony  is  given,  d.  A  witness  is  privileged 
from  answering  a  question  if  such  answer  would  tend  to 
convict  him  of  a  crime  or  to  subject  him  to  a  penalty  or  a 
forfeiture,  though  this  rule  would  not  extend  to  the  case 
where  he  might  simply  be  made  liable  in  a  civil  action  for  a 
debt,  etc.  IIow  far  he  can  refuse  to  answer  a  question 
which  if  answered  would  tend  to  degrade  him  in  the  esti- 

mation of  his  fellows  is  not  fully  settled,     e.  The  character 
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ot  a  wiliiess  may  bo  attackcil  by  the  opposiiif?  i)arty,  eitlier 
1)V  direct,  evidence  of  his  Ijad  eharaelcr.  or  ratlw^r  reputa- 

tion, or  by  sliowing  tliat  lie  has  from  time  to  time  j^iven 

dilTeri'iit  versions  of  the  I'aets.  /.  A  eross-cixamiiialion  is  to 
be  conlined  to  the  matters  brouglit  out  on  liie  direct  ex- 

amination, and  tlie  same  remark  is  appli(^able  to  tlic  redi- 
rect and  subsequent  examinations.  (2)  Writinys  for  the 

purposes  of  tlie  law  of  evidence  are  either  public  or  jirivate. 
Public  writings  are  cither  judicial  or  not  judicial.  The 

law  ])rovides  compulsory  mod(«  of  pniducing  i)ulilic  writ- 
ings for  the  purposes  of  testimony.  Copies  are  in  general 

resorted  to,  on  grounds  of  [lublic  convenience.  The 
ollieer  having  the  document  in  custody  Inis,  in  general, 
the  power  to  give  a  certified  co[iy,  whicii  is  admissible  in 
evidence.  Copies  of  judicial  records  are  of  three  varieties: 
exemplified  (a  copy  either  under  the  great  seal  of  state  or 
uniier  the  seal  of  the  court),  olTiee  (cei'tific^ci  by  the  clerk  or 
otlier  custodian),  or  sworn.  A  swcu-n  copy  is  authenticated 
by  the  testimony  of  a  witness  who  has  compared  the  origi- 

nal with  tile  copy.  An  act  of  Congress,  autliorized  by  the 

U.  S.  Constitution,  provides  a  convenient  mode  of  authen- 
ticating a  judgment  or  decree  of  the  courts  of  record 

of  one  State  to  be  used  in  the  courts  of  another  State. 
Should  a  record  be  destroyed,  its  contents  may  be  proved  by 

oral  evidence.  A  private 'writing  is  jjroved  by  the  jiroduc- tion  of  the  writing  itself,  and  its  existence  established  by 
the  testimony  of  a  witness.  Where  the  writing  can  not  be 
produced,  secondary  evidence  of  its  contents  may  be  given. 

In  the  special  case"  where  it  is  in  the  possession  of  the  o])- posite  party  reasonable  notice  should  be  given  to  him  to 
produce  it  at  the  trial.  If  he  fails  to  produce  it,  secondary 
evidence  may  be  given  as  before.  When  a  private  writing 
is  executed  in  the  presence  of  a  witness  subscribing  his 
name  at  the  request  of  the  maker  of  it,  this  witness,  called  a 

"  suljscribing  witness,"  is  the  proper  person  to  prove  it.  If 
he  be  dead,  or  for  any  sufficient  reason  can  not  be  produced, 
his  liandwriting  may  be  proved,  with  some  evidence  to  iden- 
tifythe  jiarty  to  the  action  as  being  the  person  who  executed 
the  instrument.  When  there  is  no  subscribing  witness,  the 
proper  course  is  to  call  a  witness  acquainted  witli  the 
handwriting  of  the  maker  of  the  instrument  to  testify  that 
in  his  opinion  the  instrument  or  the  signature  is  in  the 
handwriting  of  the  party.  Though  this  is  matter  of  opinion, 
it  is  admitted  from  the  necessity  of  the  case.  Knowledge 
of  the  handwriting  may  be  acquired  in  various  mode.s,  usu- 

ally by  seeing  the  person  write  or  by  having  transactions  or 
correspondence  with  him.  The  testimony  of  experts  as  to 
handwriting  is  in  some  cases  admitted,  though  the  law  as 
to  the  extent  to  which  they  may  be  examined  varies  in 
different  States.  In  some  of  the  States  there  are  conven- 

ient statutory  modes  of  proving  private  writings.  A  single 
instance  may  be  cited  from  the  law  of  New  York,  which 
allows  nearly  every  contract,  if  acknowledged  by  tlie  maker 
before  an  authorized  oflicer,  such  as  a  notaiy  public,  to  be 

put  in  evidence  without  other  testimony  by  way  of  authen- 
tication 

The  final  remark  may  be  made  that  the  rules  of  evidence, 
though  positive  and  in  some  respects  arbitrary,  are  largely 
baseil  upon  public  convenience,  and  are  adapted  to  tlie 
wants  and  habits  of  the  community.  T.  W.  Uwiuht. 

Evidences  of  Christianity,  The :  proofs  of  the  divine 
origin  of  the  religion  founded  by  Jesus  Christ.  The  evidences 
of  Christianity,  by  the  very  fact  of  their  existence,  afford  a 
strong  presumption  in  its  favor.  They  place  it  before  the 
world  as  at  least  claiming  to  be  founded  in  truth  and  suited 
to  the  reason  of  man.  Had  it  made  its  way  by  mere  force 
and  policy,  or  did  it  now  rec|uire  assent  without  testimony 
and  argument,  there  would  be  no  need  even  to  investigate 
its  merits.  It  might  be  class(-d  at  once  with  the  false  re- 

ligions which  are  confessedly  without  reasonable  evidence, 
if  not  beneath  discussion.  But  in  distinction  from  all  other 
systems  it  possesses  a  recognized  body  of  proof  which  has 
been  accumulating  for  eigliteen  centuries  under  the  most 
varied  and  searching  criticism,  and  which,  when  examined, 
is  found  to  be  ail  that  the  case  admits  or  that  an  intelligent 
iniiuirer  could  demand.  Such  an  inquirer  may  therefore  be 
challenged  at  the  threshold  to  acquaint  himself  with  the 
history  of  the  Christiiin  evidences  before  he  proceeds  to 
judge  them  in  detail. 

J/i.ftdri/  (if  the  C/in'.sfiiin  Evidi-nces. — The  hist  ory  of  Chris- 
tianity is.  in  one  view,  but  tlu'  history  of  its  evidences.  Ex- 

ternally, at  least,  its  course  through  the  world  has  been 
marked  bv  successive  crises,  when   it  encountered  various 

forms  of  incredulity  which  it  became  necessary  to  repel 
with  suitable  evidence  ;  and  out  of  every  such  confiicl  it  has 
emerged  with  a  triumphant  vindication  of  its  claims  and  a 
fresh  contribution  of  |)roof  to  after  generations. 

Its  first  conllict  was  with  .Juilaisni.  On  its  native  soil  and 
at  its  very  origin  it  excited  the  bitter  unbelief  of  the  Jewish 
rulers  and  [leoph;,  wlio  repudiateii  it  as  an  impious  carica- 

ture of  their  own  ancient  religion,  stigmatized  its  author  as 
an  impostor  or  false  Messiah,  and  at  length  eonqielled  him 
by  the  death  of  the  cross  to  becfune  the  first  great  martyr 
to  its  truth,  .ludaism,  as  a  distinel  system,  from  that  mo- 

ment declined  into  a  mere  dead  tradition,  and  has  since,  by 
its  own  predicted  fate,  served  but  as  an  unwilling  witness 
for  that  Christianity  which  has  been  spreading  over  the 
globe  and  becoming  the  common  heritage  of  all  nations  and 
races.  The  life  and  death  of  our  Lord,  including  his  dis- 

courses, parables,  and  miracles,  as  recorded  in  the  four 
Gospels,  constitute  the  evidences  of  Christianity  afforded  at 
its  origin. 

Its  next  conflict  was  with  paganism.  No  sooner  had  it 
been  pro<daimed  outside  of  Juda-a  as  a  gospel  to  the  nations 
than  it  encountered  the  decaying  religions  of  Greece  and 
Rome,  which  desperately  rallied  against  it  as  a  common 
enemy.  But  its  course  from  city  to  city  was  marked  with 
crowds  of  converts,  as  well  as  with  persecutions  and  conflicts, 
everywhere  accelerating  the  decline  of  (hose  old  mythologies, 
which  now  figure  only  in  the  classic  literature  made  tribu- 

tary to  its  own  defense  and  illust  rat  ion.  The  planting  and 
training  of  the  Church,  as  narrated  in  the  Acts  and  Epistles 
of  the  apostles,  together  with  the  Apologies  of  Justin,  Ta- 
tian.  Athenagoras,  and  Theophilu.s,  yield  the  evidences  be- 

longing to  this  period. 
Its  next  conflict  was  with  philosophy.  So  long  as  it  was 

contending  with  mere  Jewish  and  heathen  superstitions  the 
learned  class  could  treat  it  with  disdainful  silence,  such 
great  writers  as  Plutarch,  Seneca,  and  Tacitus  alluding  to 
it  only  in  the  most  distant  manner;  but  as  its  exclusive 
claims  gradually  became  known,  its  advance  was  met  by  an 
infidel  wing  of  the  Neoplatonic  school,  led  by  Celsus,  Por- 
phyiy.  and  Hierocles,  who  assailed  it  as  a  vulgar  imposture, 
anil  at  length  provoked  the  series  of  bloody  persecutions 
whicli  filled  the  cities  of  the  empire  with  Christian  martyrs. 
Its  apparent  defeat,  however,  was  followed  by  a  victory  almost 
ruinous.  It  had  already  won  from  the  very  ranks  of  Plato 
its  first  great  apologist^  Justin  Martyr,  and  it  now  wrested 
so  much  of  philosophy  itself  as  could  be  wrought  into  its 
own  theology ;  and  at  length  appeared  upon  the  throne  of 
Constantineas  the  visible  head  of  a  new  Christian  civiliza- 

tion. Besides  these  worldly  trophies,  its  direct  evidences 
for  this  period  are  to  be  found  in  the  testimony  of  the 
mai'tyrs  and  the  apologetical  writings  of  Tertullian,  Clem- 

ent. Origen,  Eusebius,  Cyril,  Arnobius,  Lactantius,  and 

Augustine. 
Its  next  conflict  was  with  barbarism.  In  the  Dark  Ages 

following  the  barbai'ian  conquest  and  the  wreck  of  the  Ro- 
man empire,  though  it  -was  now  deprived  of  all  earthly  aid, 

it  subdued  the  rude  religions  of  the  North  as  it  had  already 

vanquished  the  classic  mrthologies  of  the  South,  and  treas- 
ured u])  from  the  civilization  of  the  past  all  that  was  valu- 

able for  that  of  the  future.  While  contending  with  such 
savage  foes  it  could  have  no  other  evidences  than  such  as 
appeared  practically  in  the  Germanic  missions  and  in  the 
great  Christian  schools  of  the  Middle  Ages. 

Its  next  conflict  was  with  Mohammedanism.  The  Saracen 
was  invading  its  domains  with  the  sword  and  the  Koran 
from  the  East  to  the  shores  of  Spain  ;  but  the  fierce  Goths 
whom  it  had  trained  into  Christian  knights  now  by  succes- 

sive crusades  battled  for  the  tomb  of  the  Saviour,  until  Eu- 
rope was  delivered  from  the  infidel.  Its  evidences  for  this 

epoch  were  all  that  could  be  expected — the  exploits  of  Chris- 
tian chivalry,  the  prizes  wrested  from  Arabian  learning,  and 

the  apologetical  writings  of  the  Schoolmen  against  the  Jews 
and  Mohammedans  in  Moorish  Spain. 

Its  next  conflict  was  with  modern  rationalism.  Divided 
at  the  Reformation  into  Catholicism  and  Protestantism,  it  en- 

countered a  treacherous  foe  which  for  several  centuries, 

under  various  guises,  has  been  subjecting  its  divine  revela- 
tions to  the  test  of  mere  human  reason.  But  hitherto  the 

strength  of  its  evidences  has  only  been  proved  by  each  suc- 
cessive assault.  The  Italian  naturalists  of  the  sixteenth 

century,  such  as  Pomponatius,  Ca>salpin,  and  Cremoninus. 
who  held  Aristotelian  opinions  subversive  of  revealed  re- 

ligion at  t  he  very  court  of  Rome  anil  under  feigned  respect 
to  the  Church,  wrought  their  own  defeat  by  their  shameless 
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hypocrisy  and  vk-e.  Tlio  Enj{lisli  (lcis(s  of  the  sovcn- 
teenth  century  (such  as  Herbert,  llobbes,  and  Tolaiid)  and 
of  tlie  eighteenth  century  (such  as  Collins,  Tynihil,  and 
Bolingbroke),  wlio  ]>rofessed  nien^  nalurid  religion  as  essen- 

tial Christianity,  were  so  conipletdy  rejiulsed  by  the  great 
apologists,  Cudworth,  Bentley,  Jierkcley,  and  Butler,  that 
their  very  works  have  become  obsolete  or  linger  oidy  as 
brilliant  names  in  literature.  The  French  atheists  of  the 

eighteenth  century,  such  as  Ilelvetius,  Diderot,  and  d'Hol- bach,  who  assailed  Christian  morality  itself  with  a  sensual 
fatalism,  only  precipitated  that  terrible  revolution  which 
made  them  infamous  as  enemies  of  civilization,  no  less  than 

of  religion.  The  German  pantheists  of  tlie  nineteenth  cen- 
tury, such  as  Strauss,  Bauer,  and  Feuerbueh,  who  had  been 

striving  to  resolve  Christianity  into  mere  mythology,  were 
routed  upon  their  own  ground  and  with  their  own  weapons 
by  such  learned  and  acute  writers  as  Neander,  Eljrard,  and 
Ullmann.  And  it  is  safe  to  predict  that  the  sciolists  who 
are  opposing  it  with  science  falsely  so  called  are  but  insur- 

ing a  like  failure  and  defeat. 
But  the  still  remaining  and  perhaps  final  conflict  is  to  be 

with  modern  heathenism.  Having  developed  for  itself  in 
the  Western  nations  of  Europe  and  America  a  civilization 
the  highest  the  world  has  yet  ever  seen,  it  would  be  strange 
if  it  could  not  cope  with  those  Eastern  nations  of  Asia  and 
Africa  which  meanwhile  have  remained  stationary  or  re- 

lapsed to  a  savage  state.  And  accordingly  it  has  been 
slowly  enveloping  the  globe  with  a  network  of  missions, 
which,  in  connection  with  advancing  science,  commerce, 
and  diplomacy,  already  betokens  the  ultimate  triumph  of 
Christian  civilization  over  heathen  barbarism  throughout 
the  earth. 

Classification  of  the  Christian  Evidences. — Much  inge- 
nuity has  been  exercised  in  digesting  and  arranging  tlie 

evidences  which  have  thus  been  accumulating  during  this 
exciting  history,  but  the  most  common  and  serviceable  classi- 

fication is  that  by  which  they  are  divided  as  external  and 
internal,  with  suitable  subdivisions. 

The  external  evidences  are  such  as  relate  to  the  fact  or 
existence  of  Christianity,  rather  than  to  its  nature  or  system 
— the  mere  credentials  of  revelation  as  distinguished  from 
its  contents.  They  naturally  distribute  themselves  into  the 
following  groups:  1,  PropJtecies,  which  have  been  fulfilled 
in  the  course  of  ancient  empires,  in  the  coming  of  Messiah, 
in  the  fortunes  and  fate  of  the  Jews,  ami  in  the  progress  of 
the  Christian  Church ;  3,  Miracles,  which  were  wrought  by 
prophets  and  apostles  in  attestation  of  their  divine  commis- 

sion as  teachers,  disclosed  in  the  life  and  death  of  Christ,  the 
Son  of  God,  and  confirmed  by  the  supernatural  success  of 
Christianity  in  the  first  age :  3,  Historical  Testimonies  to 
the  authenticity  and  genuineness  of  the  sacred  writings, 
afforded  not  only  by  undesigneil  coincidences  among  them, 
but  by  contemporaneous  heathen  literature  and  by  modern 
antiquarian  research.  Collections  of  the  first  kind  of  evi- 

dence may  be  found  in  the  works  of  Newton  and  Keith ;  of 
the  second,  in  those  of  Watson,  Sherlock,  Lesley,  and  Camp- 

bell in  reply  to  Gibbon,  Hume,  and  Paine  ;  and  of  the  third, 
in  those  of  Larduer,  Paley,  Norton,  Greenleaf,  and  Rawlin- 
son. 

The  internal  evidences  are  such  as  appear  in  Christianity 
itself,  ill  the  pur])ort  of  the  revelation  which  has  been  so 
miraculously  attested.  An  argument  for  its  divine  excel- 

lence may  be  traced  iu  all  that  distinguishes  it  from  other 
mere  human  systems:  1,  in  its  t^ocifj-wes,  transcending  the 
highest  philosophy,  such  as  the  existence,  perfections,  and 
policy  of  the  Creator,  the  origin  of  the  world,  the  scheme  of 
redemption,  the  state  and  destiny  of  man  ;  2,  in  its  pre- 

cepts, surpassing  the  purest  ethics,  such  as  the  Ten  Com- 
mandments, the  Sermon  on  the  Mount,  the  counsels  of  the 

apostles ;  3,  in  its  examples,  unapproached  by  worldly  heroes, 
such  as  those  of  evangelist-^,  saints,  and  martyrs,  and,  above 
all,  the  immaculate  .Jesus  himself ;  4,  in  its  effects,  not  only 
upon  the  welfare  of  individuals,  but  upon  the  interests  of 
society,  as  seen  in  works  of  charity  and  philanthropy,  in  the 
arts  of  peace,  in  humane  laws  and  free  institutions,  and  in 
the  entire  civilization  which  for  centuries  it  has  been  un- 

folding. Specimens  of  such  arguments  may  be  found  in  the 
treatises  of  Jenynsand  Warliurtun,  of  Archibald  Alexander, 
Hopkins,  and  Mcllvaine.  and  of  Luthardt  and  Delitzsch. 

Still  further  classes  "of  evidence  are  of  a  mixed  nature, 
partly  external  and  partly  internal,  and  serve  to  show  the 
connection  and  consistency  of  Christianity  with  other  facts 
and  truths.  They  also  may  be  indicated  under  several  heads  : 
1,  Experimental   evidences,   acquired  by   those  who  have 

personally  tested  iu  tlieir  own  faitli  and  practice  the  doc- 
trines, jirecepts,  and  promises  of  the  Go.spel,  and  thus  offer 

new  and  original  testimony ;  3,  Scientific  evidences,  col- 
lected from  the  sciences  which  illustrate  the  existence  and 

attributes  of  the  Deity,  and  conlirm  the  incidental  allusions 
of  Scri|>ture  to  physical,  mental,  and  moral  phenomena; 
i,  Pliilosiiphical  evidences,  derived  from  rigbt  reason  and 
large  ex])erience  as  to  the  prob.able  existences  of  a  Divine 
government,  a  future  state,  a  supernatural  revelation,  and  a 
scheme  of  redemption,  such  as  are  found  in  the  Scriptures, 
and  also  from  the  view  of  religion  and  nature  as  but  con- 

sistent parts  of  one  system,  having  the  same  author.  Ex- 
amples of  such  high  orders  of  evidence  may  be  sisen  in  the 

works  of  Locke,  Browne,  Butler,  Paley,  tiie  Bridgewater 
Treatises,  and  the  Bampton  Lectures. 

These  various  classes  of  evidence,  when  giV)U]ied  together 
in  one  view,  tend  to  produce  a  conviction  wliich  has  been 
well  likened  by  Bishop  Butler  to  what  is  called  the  effect  in 
architecture  or  other  works  of  art.  Examined  separately, 
they  may  excite  as  little  emotion  as  scattered  stones  upon 
a  plain,  but  when  combined,  as  they  have  been  by  this  great 
architectonic  genius,  in  one  compact,  cumulative  argument, 
their  resulting  impression  is  like  that  of  the  same  materials 
after  they  have  been  chiseled  and  fashioned  into  a  magnifi- cent building. 

Logic  of  the  Christian  Evidences. — A  far  more  important 
question  than  the  mere  classification  of  these  evidences  is 
that  of  their  logical  nature  and  value.  Viewed  from  this 
point,  they  must  ever  take  rank  as  the  highest  branch  of 
ap]ilied  lugic,  as  well  for  the  difflcult  problems  which  they 
involve  as  for  the  kinds  of  reascjiiing  employed.  And  the 
practical  bearing  of  the  inquiry  is  shown  by  the  fact  that 
different  apologists,  in  treating  of  the  evidences,  have  more 
or  less  consciously  exaggerated  one  class  of  them  at  the  ex- 

pense of  the  other,  until,  like  a  divided  army  wrangling  in 
the  face  of  an  enemy,  they  have  allowed  infidels  to  involve 
both  of  them  in  doubt  and  suspicion.  Of  the  two  evidential 
schools  which  have  thus  taken  opposite  grounds,  the  one 
would  render  Christianity  reasonalile,  the  other  present  it 
as  simply  credible ;  the  one  would  claim  for  it  demonstra- 

tive evidence  carrying  full  conviction,  the  other  seek  only 
probable  evidence  accumulating  toward  certainty ;  the  one 
would  dwell  upon  the  internal  philosophical  proof,  the  other 
upon  the  external  historical  testimony;  and  at  length  the 
one  ends  in  testing  the  whole  content  of  revelation  by  mere 
reason,  while  the  other  virtually  destroys  all  rational  con- 

ditions of  faith.  Tlie  former  method  has  been  successively 
pursued  to  its  extreme  by  Descartes,  Clarke,  and  Wolf,  and 
the  latter  by  Butler,  Chalmers,  and  Mansel. 

It  is  enough  here  to  assert  the  validity  of  both  methods 
within  the  limits  they  impose  upon  each  other.  Each  has 
had  its  value  at  different  times  and  for  different  minds. 
The  primitive  apologists  needed  the  external  evidence  for 
the  Jews,  who  required  a  sign,  as  well  as  the  internal  evi- 

dence for  the  Greeks,  who  sought  wisdom.  And  from  that 
day  till  the  present  there  have  been  infidels  who  were  won 
by  the  doctrine  and  example  of  Jesus  before  they  could  ad- 

mit liis  miracles,  as  there  have  been  believers  who  ceased  to 
find  difficulties  in  Scripture  after  they  had  accepted  it  as 
an  attested  revelation.  The  simple  truth  is  that  neither 

kind  of  proof  can  be  spared  from  *he  high  argument,  and 
that  both  must  be  combined  in  order  to  insure  full  convic- tion. 

At  this  point  the  logical  question  considered  begins  to  in- 
volve an  ethical  or  moral  element.  It  should  be  carefully 

observed  that  the  apparent  deficiency  in  the  Christian  evi- 
dences neither  necessitates  unbelief  nor  releases  from  ob- 

ligation. On  the  contrary,  the  inquirer  simply  becomes 
accountable  in  proportion  to  the  evidence  perceived  and  the 
interests  at  stake.  He  is  still  to  be  tested  and  judged  by 
the  light  which  he  has.  Moreover,  his  incredulity  may  be 
his  own  fault.  It  is  certain  that  the  Christian  evidences 
have  hitherto  proved  sufficient  for  the  greatest  minds  of  the race. 

Progress  of  the  Cliristian  Ei'idences.—k  distinguished 
mathematician  of  the  seventeenth  century,  John  Craig,  pro- 

fessed to  calculate,  on  the  hypothesis  that  the  suspicions 
against  historical  evidence  increase  with  the  square  of  the 
time,  that  the  evidence  of  Christianity  will  become  extinct 
about  the  year  31.50,  when  the  Son  of  Man  will  come  and  no 
longer  find  faith  on  the  earth.  And  a  school  of  modern 
skeptics,  including  poets  as  well  as  philosophers,  is  already 
sighing  over  the  decay  of  Christianity  as  but  the  hist  of  the 
world's  mythologies,  destined  to  be  superseded  by  the  perfect 
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religion  of  Iho  future.  If  all  that  is  iiioaiil  liy  siicli  writer? 

is  tlie  decay  of  their  own  ('liristiati  faith,  it  need  not  hn 
denied  lliat  many  restless,  speculative  minds  are  lircaking 
iiway  from  their  moorings  in  false  creeds  and  corrupt  sys- 

tems claiming  to  be  Christian ;  but  it  the  apprehension  is 
that  Ohristianity  itself  is  dying  out  or  losing  its  hold  upon 
the  worlil,  such  forebodings  are  to  be  no  more  seriously 
treated  than  tlie  outcries  of  men  losing  their  anchorage  who 
fancy  it  is  tlie  immovable  shore  and  not  tlieir  own  little 
vessel  tliat  is  <lrifting  away.  Christianity  has  in  fact  hist 
nothing  of  llie  evi<lence  which  it  has  been  accumulating 
since  the  time  when  first  its  niiiucles  were  wrought  and  its 
prophecies  spoken.  Not  only  does  the  testimony  to  those 
miracles  remain  unimpeached,  not  only  is  the  fuKillment  of 
those  prophecies  still  going  on,  but  the  human  sciences 
since  then  unfolded  are  yielding  it  a  ik^w  chuss  of  evidences, 
affording  it  fresli  confirmation  and  illustration,  and  com- 

mending it  to  the  liighest  intellect,  and  culture  of  the  time  ; 
and  the  reasonable  presumption  is  tliat,  one  after  another, 
they  will  yet  corroborati!  all  revealed  fiU'ts  and  doctrines, 
until  everywhere  there  sliall  be  an  intelligible  triumph  of 
the  Divine  through  tlic  liunuin  reiison  over  all  eartlily  ciTor 
and  sin. 

That  sucli  an  increase  of  evid(!nce  in  this  quarter  is  prob- 
able may  lie  argued  from  tile  very  nature  of  science  and  rev- 

elation as  complementary  factors  of  knowledge.  It  is  in- 
conceivable that  the  word  of  God  should  contnulict  his 

works,  or  tliat  human  reason  could  supersede  a  divine  revela- 
tion :  and  when  any  discrepancies  ajipear  between  nature 

and  Scripture,  we  must  simply  a-ssume  that  there  has  been 
some  wrong  induction  from  either  or  Ijoth  of  them,  and  that 
ultimately,  after  the  whole  truth  is  knowni,  they  will  con- 

firm and  illustrate  each  other.  This  lias,  in  fact,  been  the 

I'esult  of  jiast  conflicts  between  the  scientific  and  religious 
parties.  Geography,  in  the  early  Church,  rcinidiated  the 
idea  of  an  inhabited  globe  as  contrary  to  the  Scriptures,  but 
ships  now  cany  the  same  Scriptures  to  the  antipodes.  As- 

tronomy, during  the  JMiddle  Ages,  described  the  heavens  as 
huge  crystal  spheres  revolving  about  our  earth,  lint  the  very 
same  heavens,  as  devoutly  interpreted  by  Kepler,  Newton, 
and  Ilerschel,  still  declare  the  glory  of  God.  Geology  has 
seemed  inconsistent  with  the  long-received  iiiteriiretation  of 
Genesis,  but  the  story  of  the  earth  itself,  as  read  by  Miller, 
Hitchcock,  and  Guyot,  still  tells  how  it  was  made  in  six 
days.  Anthropology  is  full  of  conlliciing  theories,  some  of 
which  menace  the  Scripture  doctrine  of  the  first  Adam,  but 
he  must  simply  prejudge  the  whole  question  against  all 
precedent  who  asserts  that  man  was  not  made  in  the  image  of 
God.  And  in  the  region  of  the  mental,  moral,  and  social 
sciences,  where  the  need  and  fact  of  a  revelation  are  so 
much  more  obvious,  the  likelihood  increases  that  there  will 

hereafter  be  still  higher  and  grander  illustrations  of  C'hiis- tian  doctrine. 
It  is  an  encouraging  sign  of  progress  in  the  evidences  of 

Christianity  that  so  many  organized  efforts  are  on  foot  for 
their  promotion,  and  S(5me  of  them  in  the  interest  of  true 
science  as  well  as  of  religion.  The  Royal  Society  itself  was 
founded  by  philosophers  and  divines  who  vindicated  the 
consistency  of  natural  with  supernatural  knowledge.  Other 

institutions  have  followed,  expressly  designed  i'or  the  de- 
fense of  the  Christian  religion,  such  as  tlie  Boyle  Lectures, 

the  Bampton  Lectures,  the  Bridgewater  Treatises,  the  Bur- 
net Essays  in  Great  Britain,  and  the  Lowell,  Graham,  and 

Ely  Lectures  in  the  U.  S.,  together  with  more  permanent 
educational  appliances,  such  as  chairs  of  Christian  apolo- 

getics in  divinity  schools  and  of  science  and  religiun  in  our 
colleges.  And  the  literature  which  has  grown  up  in  connec- 

tion with  these  institutions,  and  by  other  independent 
efforts,  is  already  of  surprising  extent  and  richness.  Notices 

of  this  literature  may  be  found  in  the  appendix  to  Farrar's 
Crltieal  History  of  Free  Thought,  and  the  Abbe  Migne  has 
published  a  series  of  twenty  volumes,  4to,  entitled  Demon- 

strations Evmkgetiques,  containing  a  full  collection  of  the 
principal  evidential  treatises,  of  all  schools  in  all  ages, 
chronologically  arranged.  Charles  W.  Shields. 

Evil :  the  total  or  partial  absence  or  negation  of  good,  and 
the  presence  of  imperfection,  suffering,  or  sin.  The  ques- 

tion of  the  origin  of  evil  has  in  every  age  alti-acted  the  at- 
tention of  thouglitful  minds.  The  /oroastriaiis  and  Gnos- 

tics tried  to  solve  it  by  the  dualistic  theory  of  the  opposition 
of  a  good  and  an  evil  principle.  Others  have  maintained 
that  evil  is  a  necessary  part  of  the  Divine  economy,  and 
that  under  the  superintendence  of  Infinite  Wisdom  evil  will 

result  in  the  higlu'st  possible  good.  It  seems  certain  that 
moral  freedom  itself  implies  at  least  the  possibility  of  an 
evil  choice,  so  that  evil  must  potentially  exist  where  good- 

ness exists.    See  Pessimis.m. 

Evil  Eye:  the  mysterious  power  of  injury  which  in  former 
ages  was  generally  ascribed  to  the  look  of  a  malevolent 
person.  The  Greek  and  Konian  classics  contain  numerous 
references  to  this  belief,  which  was  also  very  common  in  the 
.Middle  Ages  in  Europe.  In  Mohammedan  and  uncivilized 
countries  this  superstition  is  still  almost  universal,  and  it  is 
by  no  means  extinct  among  the  peasantry  of  more  civilized 
lands.  It  especially  prevails  in  Western  Africa.  It  is  per- 

haps liased  upon  tlie  supposed  jiowers  of  fascination  pos- 
sessed by  serpiTits,  of  which  much  exaggerated  stories  were 

toUl  and  believed.  Charms  were  inucli  worn  to  prevent 
the  mischief  which  it  was  believed  could  be  done  by  the 
evil  eye,  which  was  considered  especially  dangerous  to  young 
children. 

Ev'olnte  (see  Evoli-'TIon)  :  in  mathematics,  a  curve, 
plane  or  otherwise,  around  which,  if  a  licxible  and  inexten- 
sibh>  string  be  wrapjied.  and  then  unwrapped  under  ten.sion, 
there  result  ntlicr  parallel  curves  called  involutes,  one  of 

which  is  desci-ibed  by  every  jioint  of  the  tense  string  in  un- 
winding. Every  plane  curve  has  its  plane  evolutt.,  besides 

an  infinite  number  of  helical  evolutes  lying  in  the  curved 
surface  of  the  solid  generated  by  the  motion  of  the  given 
plane  curve  parallel  to  itself.  The  common  cycloid,  the  epi- 

cycloids, and  the  hypocycloids  have  plane  evolutes  exactly 
similar  to  themselves,  but  inverted  in  position.  The  loga- 

rithmic spiral  is  the  only  curve  having  all  its  evolutes  simi- 
lar to  itself. 

Evolution  [from  Lat.  erol  vere.  rvolntum,  unroll,  open 
up]:  the  act  of  nnfoliiing.  develo[inient ;  in  algebra  and 
arithmetic,  the  extraction  of  roots ;  in  other  words,  the  in- 

verse operation  to  involution.  The  object  of  evolution, 
therefore,  is  to  ascertain  the  quantity  which  multiplied  liy 
itself  a  stated  number  of  times  yields  a  given  result.  In  a 
wider  sense,  evolution  may  be  regarded  as  sTOonymous  with 
the  solution  of  a  binomial  equation,  for  it  is  obvious  that 
the  «"'  root  of  any  number  a  satisfies  or  is  a  root  of  the  equa- 

tion  .r"  —  tt  =  0.      This  root   is  indicated   by   the  symbol 

\'a  or  o  n  . 
Evolution  :  ]irimarily,  an  unrolling  or  an  unfolding  ;  so 

with  respect  to  the  living  world  it  was  used  to  designate  the 
growth  of  the  germ  within  the  egg,  under  the  belief  that  the 
organism  existed  there  fully  formed  and  that  incubation 
was  but  the  increase  in  size  and  unfolding  of  the  minute 

germ.  Later,  the  term  ontogeny  has  been  used  for  the  de- 
velopment of  the  egg  into  the  adult,  while  the  term  evolu- 

tion has  been  restricted,  in  biological  language,  to  denoting 
that  continuous  progress  from  the  simple  to  the  complex, 
from  the  homogeneous  to  the  heterogeneous,  which,  in  the 
judgment  of  naturalists,  has  been  the  method  of  origin  of  the 
varied  animals  and  plants  which  now  exist  or  which  have 
existed.  In  the  limited  space  available  here  only  the  barest 
outline  of  this  organic  evolution  can  be  attempted. 

The  world  is  occupied  by  an  enormous  number  of  animals 
and  plants — liundreds  of  thousands  of  species,  myriads  of 
individuals.  Further,  there  are  found  in  the  rocks — those 
records  of  jiast  ages — an  almost  equally  great  assemblage  of 
forms,  some  of  which  are  closely  similar  to  living  species, 
while  others  are  greatly  different  from  anything  in  the  same 
region  or  even  in  the  world.  Further,  all  these  forms,  both 
li\'ing  and  extinct,  show  a  wonderful  range  of  adaptations 
to  tlieir  functions  and  surroundings,  and  like  adaptation  of 
parts  to  the  purposes  they  have  to  perform.  The  question 
for  solution  is  this:  How  did  all  these  forms  come  into  ex- 

istence? for  the  evidence  is  ample  that  there  was  a  begin- 
ning. Several  answers  have  been  attempted,  only  two  of 

which  oVitain  much  acceptance.  The  one  predicates  the  ex- 
istence of  an  Omnipotent  Being  who  created  them  as  we  find 

them  ;  the  other  does  not  deal  with  the  question  of  the  origin 

of  life,  but  claims  that  given  one  or  a  few  original  foi-ms  of 
life  all  other  forms  must  have  come  from  them  by  ibe  ac- 

cumulative effects  of  innumerable  small  variations  corre- 
lated with  the  action  of  heredity.  This  latter  is  the  theory 

of  organic  evolution,  a  tlieory  which  lia.s  given  rise  to  an 
enormous  literature,  and  which  is  accepted  by  every  natural- 

ist the  world  over,  with  the  exception  of  a  very  few  who 
were  already  ohl  men  when,  in  1859.  Darwin  first  placed  the 
idea  before  the  world  in  a  systematic  form..  The  questions 
under  discussion   are   inerclv   those  of  detail ;  and  in  everv 
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investigaiion  llie  law  of  descent  is  made  the  touchstone  of 
the  trutli  or  falsity  of  each  and  every  discovery. 

The  three  great  factors  of  evolution  are  (1)  variation,  (3) 
heredity,  (3)  struggle  for  existence,  with  survival  of  the 
fittest. 

Variation. — According  to  the  one  idea  species  are  immu- 
table. There  is,  indeed,  variation,  liut  the  extent  of  variation 

is  always  limited  by  specific  boundaries.  The  great  difficulty 
at  this  point  comes  in  the  definition  of  a  species.  Linnanis, 
who  is  frequently  regarded  as  the  father  of  zoology,  said : 
Tot  sunt  species  quot  ab  initio  creavit  infiiiittnn  Ens  (There 
are  as  many  species  as  an  infinite  being  created  at  the  begin- 

ning)— a  test  which  is  absolutely  incajiable  of  scientific  ap- 
plication— while  the  older  Agassiz,  writing  at  tiie  very  time 

when  Darwin  was  bringing  out  his  epoch-making  volume, 
Tlie  Origin  of  Species,  maintained  that  species  were  actual 
things,  capable  of  almost  mathematical  valuation  and  defini- 

tion. However,  the  various  tests  for  species  have  proved 
weak  and  faulty,  that  of  the  fertility  of  hybrids  having  no 
more  value  than  other  supposed  tests.  As  a  rule,  crosses  be- 

tween what  are  regarded  as  distinct  species  prove  infertile, 

but  frequently  these  hylu'ids  can  reproduce  their  kind.  On 
the  other  hand,  according  to  the  anti-evolutionist's  view, descendants  from  a  common  ancestor  must  belong  to  the 
same  species,  and  yet  the  rabbits  of  Porto  Santo  (descend- 

ants from  the  European  stock  of  nearly  500  years  ago)  will  no 
longer  breed  with  their  continental  cousins.  In  siiort,  there 
is  no  test  for  species,  specific  lines  are  as  intangible  as  those 
between  heat  and  cold,  and  the  very  idea  of  a  species  is  a 
concept  of  the  human  brain  without  a  corresponding  object 
in  nature. 

The  existence  of  variation  is  indisputable.  The  children 
of  the  same  parent  almost  always  differ  in  features  as  well 
as  in  mental  characteristics  ;  the  leaves  upon  the  same  tree 
vary  in  size,  shape,  venation,  and  color.  A  clear  realization 
of  the  nature  and  extent  of  this  divergence  is  necessary  for 
appreciation  of  the  theory  of  evolution.  Those  variations 
which  occur  in  domesticated  forms  are  most  widely  known, 
and  one  has  but  to  recall  the  thousands  of  varieties  of 
apples,  which  vary  in  every  conceivable  character,  and  the 
varieties  of  cattle  (Jerseys,  Alderneys,  Holsteins,  muleys, 
Durhams),  and  of  the  barnyard  fowl,  to  see  something  of 
the  range  of  variation  which  can  take  place  in  a  few  years 
without  excessive  change  of  conditions.  Possibly  most 
striking  of  all  are  the  differences  between  the  different 
breeds  of  domesticated  pigeons,  all  of  which  are  descended 
from  the  common  rock  pigeon  (Cohimha  tivia)  of  Europe. 
In  the  wild  state  this  bird  is  a  slaty  l)hie,  with  a  dark 
band  across  the  end  of  the  tail,  two  black  cross  bands  on 
the  wings,  while  the  tail  feathers,  as  in  all  wild  pigeons,  are 
twelve  in  number.  From  this  type,  by  cumulative  varia- 

tion, have  descended  all  the  many  recognized  breeds,  in 
which  scarcely  a  feature  has  been  left  unaltered.  Some  are 
pure  white,  others  pure  black  ;  the  pouters  have  developed 
an  expansible  crop,  the  fantails  have  increased  the  tail 
feathers  in  some  cases  to  forty,  the  tumblers  have  adopted 
the  strange  habit  of  turning  back-somersaults,  while  tlie 
short-faced  tumblers  have  shortened  the  skull,  and  the  car- 

riers have  lengthened  it.  Thus  every  portion  of  the  body  is 
capable  of  variation,  and  in  every  direction. 

It  may  be  said  that  domesticated  animals  and  plants  are 
living  under  al)normaI  conditions;  but  the  same  variation, 
differing  only  in  degree,  is  noticeable  everywhere  in  nature, 
and  from  the  standpoint  of  the  evolutionist  it  would  be  as 
prominent  there  were  it  not  for  the  principle  of  panmixia, 
to  be  mentioned  below.  Variation  is  seen  everywhere,  and 
a  little  careful  study  will  show  that  its  extent  is  far  greater 
than  is  ordinarily  supposed.  Thus  the  studies  of  Dr.  .Joel 
A.  Allen  on  the  birds  of  the  Eastern  U.  S.  have  often  been 
quoted.  He  shows  that  in  a  large  series  belonging  to  tlie 

same  "species"  the  variation  will  amount  to  from  15  to  20 
per  cent. ;  and  further,  that  every  part  of  the  bird  varies 
with  regard  to  the  others.  Thus  the  feathers  of  wing  and 
tail  will  vary  among  themselves,  giving  these  organs  differ- 

ent contours ;  the  colors  and  color  patterns  will  change  to 
such  an  extent  that  had  one  only  the  extremes  of  the  series 
there  would  be  no  hesitation  in  classing  them  as  distinct 
species.  Habits  are  constantly  changing.  Tlie  nests  of 
many  birds  ai-e  far  different  now  from  what  they  were 
years  ago;  but  possibly  the  most  striking  instance  is  the 
change  in  diet  of  the  kea-parrot  of  Australia.  This  former- 

ly fed  on  insects  and  honey.  Since  the  advent  of  the  whites 
it  has  become  carnivorous,  and  it  will  now  attack  living 
sheep,  burrowing  great  holes  into  the  backs  of  these  animals. 

Variations  in  mi'iilal  characters  are  less  evident  in  wild 
animals  because  of  the  difliculty  of  observation,  yet  every 
one  has  noticed  the  variations  in  timidity,  the  differences  in 
intelligence,  presented  by  individuals  belonging  to  the  same brood. 

Several  causes  of  variation  have  been  described,  but  all 
are  not  of  e<(ual  importance.  All.  however,  are  alike  in  that 
they  can  admit  of  no  limit  to  the  extent  to  which  variation 
can  proceed  in  successive  generations. 

First  come  mechanical  causes.  Use  and  disuse  of  parts 
may  produce  variaticms  in  a  manner  easily  understood. 
Thus  the  blacksmith  by  continual  use  of  his  arm  increases 
its  size  to  far  beyond  the  normal.  Pickpockets  are  said, 
by  continual  ]iulling  at  the  index  finger,  to  make  it  equal  the 
second  finger  in  length,  a  matter  of  no  slight  importance  to 
them.  The  Gennan  soldiers,  by  frequent  and  firolonged 
drilling,  induce  the  formation  of  a  bone  in  the  skin  of  the 
hand  (Exercierknocheti)  where  it  comes  in  contact  with  the 
lock  of  the  gun.  On  the  other  hand,  disuse  of  a  part  causes 
a  deterioration  in  size  and  in  functional  capacity.  The 
leg,  enveloped  in  a  plaster  bandage,  shrinks  in  size,  and  this 
merely  from  disuse,  not  from  any  compression  of  the  nour- 

ishing blood-vessels.  The  Stylitcs  of  religious  fanaticism 
completely  lost  the  use  of  certain  members. 

Closely  allied  to  variation  by  use  or  disuse  is  the  modifi- 
cation by  change  of  function  so  strongly  insisted  upon  by 

Cope  and  Spencer  as  a  factor  in  evolution. 
That  these  mechanical  causes  can  produce  modification 

of  structure  is  beyond  dispute,  but  the  part  that  such 
modifications  play  in  the  evolution  of  new  forms  is  still  in 
dispute.  According  to  Lamarc-k  and  to  the  Neo-Lanuirck- 
ians,  as  they  call  themselves,  variations  acquired  in  this 
manner  are  all-impjortant,  because  liable  to  become  heredi- 

tary. The  other  school,  the  Neo-Dai-winians,  deny  that  they 
are  to  be  considered  at  all.  (See  infra,  and  also  the  article Heredity.) 

There  is  also  a  marked  connection  between  the  environ- 
ment and  variation,  but  whether  environment  stands  in 

a  causal  relation  is  not  certain.  Po.ssibly  as  striking  an  in- 
stance as  any  is  that  described  by  Sehmankewitsch.  He 

found  that  a  certain  Phyllopod  Crustacean  (Artemia  salina), 
occurring  in  the  brine  of  the  salt  vats  of  Southern  Russia,  when 
the  brine  was  weakened  produced  a  distinct  species  (Arte- 

mia nmtliaiiseni).  He  went  further,  and  by  gradually  fresh- 
ening the  water  the  changes  became  more  marked,  and 

when  it  was  quite  fresh,  after  several  generations,  the  an- 
tenna? had  altered  their  form,  a  Joint  ha<l  been  lost  from  the 

abdomen,  ami  other  changes  had  occurred  of  so  great  an 
extent  that  a  distinct  genus — Branchipus — had  been  evolved. 
Here  also  are  to  be  noticed  the  observations  made  by  Dr.  Joel 
A.  Allen  on  the  relations  between  climate  and  color.  This 
student  finds  that  in  the  same  species  of  North  American 
birds  and  mammals,  as  one  goes  from  north  to  south,  or  from 
a  dry  climate  to  a  humid  one,  the  colors  become  more  in- 

tense;  and  further,  that  the  alterations  in  color  are  corre- 
lated with  variations  in  absolute  size  and  in  the  relative 

projiortions  of  parts.  It  is,  however,  po.ssible  to  explain 
these  and  other  similar  eases  without  considering  them  as 
the  direct  result  of  the  action  of  the  environment  upon  the 

organism. Were  all  variation  induced  by  external  causes,  like  those 
already  indicated,  it  would  in  all  cases  show  a  more  or  less 
evident  adaptive  character.  One  finds,  however,  numerous 
instances  where  there  is,  so  far  as  can  be  seen,  no  relation 
between  the  variation  and  the  surrounding  conditions. 
Such,  for  instance,  are  the  variations  in  the  individuals  of 
the  same  brood,  or  from  the  same  lot  of  seeds.  Hence  one 
may  distinguish  sharply  between  two  classes  of  variation : 
(1)  those  produced  by  the  operation  of  external  agencies, 
which  Weismaiin  calls  acquired  characters ;  and  (2)  those 
the  causes  of  which  are  to  be  sought  within  the  organism 
itself.  These  latter— congenital  variations— proceed  from 
alterations  in  the  germ-cells  themselves.  How  these  modi- 

fications are  produced  is  not  certain.  (See  Heredity.)  The 
most  plausible  theory  is  that  which  connects  them  with  the 
modifications  and  diminutions  which  the  germinal  sub- 

stance undergoes  in  its  maturation,  and  then  the  union  of 
these  modified  and  diminished  germs. 

In  this  field  of  the  causes  of  variation  the  most  suggest- 
ive discoveries  niav  be  expected.  The  important  point  is 

that  variations  occur,  and  that  they  may  appear  in  aU  por- 
tions of  the  organism,  and  may  have  any  conceivable  direction. 

Heredity.— 'Y\w  second  factor  of  organic  evolution  is 
heredity.     By  this  word  is  meant  not  only  that  law  of  na- 
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ture  wlicTcliy  individual  populiarilics  iniiy  bo  repeated  in  a 
second  {ii'iicraliuM,  hiil,  Ihal,  priiu-i|)li' wliicli  insures  piTpe- 
tuity,  wliieli  is  expressed  by  tlie  breeder  as  "lil<e  begets 
like."  We  iiotiee  tlie  reappearance  of  individual  peculiari- 

ties by  inlieritance — tliat  a  six-toed  cat  will  liave  six-toed 
kittens — but  one  is  apt  to  lose  sight  of  tliat  more  wonderful 
fact,  that  a  cat  will  invariably  have  kittens,  not  [nippies  or 
whales.  Of  the  universality  of  this  law  none  can  doubt. 

"  Blood  will  tell  "  is  liut  a  homely  expn^ssion  of  it.  In  some 
way  the  parent  is  able  to  impress  upon  the  germ-cell  the 
capacity  of  reproducing  not  oidy  the  broader  features  of 
class  and  genus  and  species,  but  not  infreciuently  the  more 
subtle  characters  of  the  individual  as  well.  To  explain  this 
capacity,  which  is  common  to  both  animals  and  plants, 
various  hypotheses  have  been  advanceil  (some  of  which  are 
outlined  in  the  article  Heredity),  but  tliey  need  not  be  de- 

tailed here. 

Variation  and  heredity  are  contrasting  factors.  Varia- 
tion is  constantly  introducing  change.  Heredity  as  con- 

stantly tends  to  reproiluce  the  old  conditions.  Variation 
introduces  new  features,  new  modifications,  into  each  suc- 

ceeding generation  :  heredity  strives  to  perpetuate  the  gen- 
eration that  has  gone  before.  Variation  is  progressive;  he- 

redity conservative. 
As  was  hinted  above,  it  is  not  yet  certain  whether  all  va- 

riations can  be  perpetuated  by  hereility,  and  according  to 
the  view  taken,  two  schools  of  modern  evolutionists  may  be 
differentiated.  The  one,  the  followers  of  Weismann — Neo- 
Darwinians,  they  are  called — claim  that  there  is  no  satisfac- 

tory evidence  that  tliose  variations  wliich  are  the  result  of 
mechanical  causes  (in  other  words,  ac(piired  variations)  can 
be  inherited;  that  every  instance  in  which  the  effects  of  use 
and  disuse,  of  mutilations,  of  prenatal  intluences,  and  the 
like  are  supposed  to  be  shown,  are  capable  of  exiilanation 
upon  another  basis.  The  other  school — that  of  the  Neo-La- 
marckians,  which  has  its  stronghold  in  the  U.  S. — miwntains, 
on  the  otlier  hand,  that  "  acquired  variations  "  can  lie  trans- 

mitted from  generation  to  generation,  and  that  since  these 
variations  are  and  must  be  adapted  to  external  agencies  and 
surroundings,  and  hence  of  greater  value  to  the  individual 
and  the  race,  it  must  needs  follow  that  such  variations  are 
most  important  in  the  differentiation  of  new  forms  of  life. 

As  will  be  seen,  the  line  between  the  two  views  is  sharply 
drawn,  and  time  must  elapse  before  the  dispute  is  settled. 
The  idea  of  the  inheritance  of  acquired  characters  is  the  old 
one,  and  indeed  it  forms  the  whole  of  the  evolution  of  La- 

marck. The  view  of  Weismann  is  new,  but  it  accords  so 
well  with  what  is  known  of  the  constitution  and  phenomena 
of  the  geriu-cells  that  it  has  been  most  favorably  regarded 
by  the  majority  of  the  embryological  workers.  Weismann 
has  provided  a  logical  theory  of  heredity,  in  good  accord 
with  what  is  known  of  the  egg  and  sperm  cells,  through 
which  inheritance  must  take  place,  and  in  this  theory  there 
seems  no  place  for  the  transmission  of  acquired  characters. 
How  the  dispute  will  end  can  not  be  predicted.  It  must, 
however,  be  kept  in  mind  that  the  differences  between  the 
schools  are  upon  methoils;  both  agree  that  variations  exist, 
and  that  some  variations  at  least  can  be  transmitted  from 
generation  to  generation. 

Heredity  furnishes  some  other  interesting  phenomena 
which  have  a  bearing  upon  evolution.  One  of  these  is  re- 

version. This  is  tile  reappearance  in  the  progeny  of  char- 
acters or  traits  not  seen  in  the  immediate  ancestors,  but 

which  are  found  in  those  more  remote.  Sometimes  but  a 

single  generation  is  skipped,  at  others  the  number  of  gener- 
ations omitted  is  enormous.  When  pigeons  are  removed 

from  the  somewhat  abnormal  conditions  under  which  they 
exist  in  domestication,  they  exhibit  a  marked  tendency  iii 
successive  generations  to  revert  more  or  less  perfectly  to  the 
rock  pigeon,  or  ancestral  condition.  In  other  cases  the  re- 

version is  more  marked  and  more  remarkable.  Evolution 

teaches  that  the  single-toed  horse  has  descended  from  the 
three  and  four  toed  horses  of  the  Eocene  age.  Hundreds  of 
thousands  of  years  have  elapsed  since  the  three-toed  condi- 

tion was  normal,  and  yet  among  modern  horses  polydactyle 
individuals  occasionally  occur,  and  this  three  or  four  toed 
condition  must  be  regarded  as  rev(^rsional  or  atavistic  in 
character.  Cope  has  pointed  out  that  in  man  the  teetli  of 
the  liigher  races  are  tending  back  toward  those  of  the 
lemurs,  a  reversion  whic-li  is  not  occasional,  but  which  is  be- 

coming the  normal  condition.  In  all  cases  of  reversion  or 
atavism,  the  more  recent  the  change  the  grea.ter  are  the 
chances  of  the  occasional  reappearance  of  the  ancestral  con- 
dition. 

Another  feature  of  heredity  is  the  constant  tendency 
toward  reduction  to  the  average,  liy  the  action  of  the  law 
which  Weismann  has  called  panmixia  (or  ce.s.sation  of  selec- 

tion). A  su|)[iosititious  case  will  illustrate  this:  Suppose  an 
animal  appears  with  a  neck  much  longer  than  the  average 
in  the  species.  It  pairs  with  another  with  a  normal  neck. 
Now,  other  things  being  eipial,  the  chances  are  decidedly 
against  the  rca|if>earatice  of  a  neck  of  the  same  length  in  the 
S(!cond  generation.  On  tlie  contrary,  it  may  safely  be  pre- 

dicted that,  unless  some  selection  be  active,  the  necks  of  the 
descendants  will,  in  a  few  generations,  be  reduced  to  tlie normal. 

Strutjfile  for  Existence. — As  one  ordinarily  looks  upon 
nature,  the  idea  of  a  constant  .struggle  seems  absurd.  An 
o<-(^asional  bird  may  fall  a  victim  to  a  cat;  a  hawk  may 
pounce  ni)on  a  snake  or  field-mouse,  but,  as  a  whole,  nature 
sc^ems  quiet  and  peaceful.  A  more  careful  examination, 
however,  shows  that  this  peace  is  but  su|ierficial :  in  reality 
every  jilant  and  every  animal  is  in  a  constant  struggle  for 
existence.  The  struggle  is  constant,  omnipresent,  and  its 
effects  are  correspondingly  great.  It  is  a  logical  result  of 
the  geometrical  ratio  of  increa.se  of  all  living  things.  Were 
the  progeny  of  a  single  pair,  no  matter  how  small,  or  how 
slow  breeding,  to  go  on  generation  after  generation  repro- 

ducing their  kiiul  without  any  check  excejit  natural  death, 
it  would  require  but  a  short  time  for  the  wliok^  world  to  be- 

come too  small  for  their  accommodation.  Thus  Darwin,  tak- 
ing the  elephant  (possibly  the  slowest  breeder  of  all  animals) 

concludes  that  in  7.50  years  the  living  offspring  of  a  single 
pair  would  number  nearly  19.000,000.  Supposing  that  each 
egg  should  produce  an  adult,  in  twenty-five  years  the  de- 

scendants of  a  single  pair  of  codfish  would  make  a  mass 
larger  than  the  earth.  In  the  lower  forms  the  reproduction 
is  even  more  rapid.  JIaupas  states  that  were  the  infusorian 
which  he  studied — itself  invisilde  to  the  naked  eye — to  con- 

tinue at  its  most  rajiid  rate  of  division  for  thirty-eight  days, 
the  result  would  be  a  mass  of  protoplasm  equaling  the  sun 
in  size. 

So  it  is  with  every  animal  and  every  plant.  Unchecked, 
they  increase  with  enormous  rapidity ;  and  yet  under  nor- 

mal conditions  there  is  no  such  increase,  but  rather  a  bal- 
ance of  nature.  The  total  number  of  individuals  remains 

tolerably  constant,  and  taking  several  yeai's  together  the 
number  of  forms  in  a  given  area  shows  but  little  change. 
Indeed,  the  world  is  about  as  full  of  individuals  of  animals 
and  plants  as  it  can  possibly  be.  Such  being  the  case,  and 
such  the  natural  rate  of  increase,  there  must  of  necessity  be 
a  constant  struggle  for  existence,  a  struggle  which  if  not 
outwardly  apparent  is  none  the  less  real ;  a  struggle  be- 

tween the  various  species  and  a  struggle  between  the  indi- 
viduals of  the  same  species  as  well. 

In  the  well-kept  garden  the  plants  cultivated  are  to  a 
large  extent  removed  from  this  competition,  but  when  the 
garden  is  neglected  the  struggle  begins.  Weeds  spring  up, 
and  in  a  few  years  they  have  choked  out  the  former  vegeta- 

tion, and  even  some  of  the  first  weeds  to  appear  have  them- 
selves disappeared.  In  a  forest  of  birches  there  is  a  struggle 

between  the  individuals.  Each  year  myriads  of  seeds  are 
produced,  but  of  these  only  a  sufficient  number  grow  into 
trees  to  replace  those  which  die.  If  now  a  single  beeeh-tree 
spring  up  in  the  forest,  the  character  of  the  struggle 
changes.  No  longer  do  the  birch-trees  have  to  compete 
with  each  other;  they  have  to  struggle  with  the  new  in- 

vader. It  lies  between  beech  and  birch,  and  ultimately,  ex- 
cept in  favored  localities,  the  birch  must  succumb.  Among 

animals  it  is  the  same.  Every  species  is  limited  in  numbers 
by  the  question  of  food  as  well  as  by  the  abundance  of  forms 
for  which  it  in  turn  forms  flesh,  to  say  nothing  of  questions 
of  climnte  and  the  like. 

Usually  the  factors  which  enter  into  this  competition  are 
very  numerous  and  very  complex.  One  of  the  simplest  in- 

stances is  this:  The  abundance  of  clover  in  any  locality  is 
directly  dependent  upon  the  number  of  cats  and  owls  in  the 
region.  The  capacity  of  clover  for  reseeding  itself  depends 
upon  the  fertilization  of  its  flowers,  and  this  fertilization  is 
accomplished  chiefly  by  bumble-bees.  Now  bumble-bees 
form  the  principal  food  of  field-mice.  Hence  fewer  cats 
and  owls,  more  field-mice,  fewer  bees,  less  seed  and  less 
clover  the  next  year.  In  most  cases  the  factors  are  more 
com|ilex,  and  it  is  a  dangerous  thing  for  man  to  attempt 
to  alter  the  balance  of  nature.  Witness  the  ill-advised  in- 

troduction of  the  English  sparrow  into  the  U.  S.,  and  the 
disa.strous  importation  of  rabbits  to  Australia. 

Now,  if  there  be  such  a  struggle,  what  is  to  determine 
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which  individuals  and  which  species  shall  survive ?  Evi- 
dently the  answer  must  be  those  individuals  and  those  spe- 

cies which  are  best  fitted  for  their  eiivircinineut.  Hence 
as  a  corollary  to  the  struggle  for  existence  follows  the 

principle  which  Spencer  has  termed  "the  survival  of  the 
fittest."  By  this  it  is  not  implied  that  in  every  instance 
the  best  will  survive,  the  unfit  will  be  killed  off.  Nature 
deals  with  enormous  numbers,  and  it  is  the  great  majority 
of  which  we  speak.  In  the  i)r(.iduction  of  varieties  of  do- 

mesticated animals  and  of  cultivated  plants  the  breeder  anil 
the  horticulturist  exercise  a  selective  action.  They  choose 
for  breeding  purposes  those  individuals  which  present  va- 

riations in  the  desired  line,  and  in  tlie  second  generation  a 
similar  selection  is  again  exercised,  until  the  result  may  be 
<juite  different  from  the  form  with  which  the  start  was 
made.  Variation,  an  inheritance  of  variations,  and  an  arti- 

ficial or  human  selection  have  produced  all  of  the  most 
highly  prized  cultivated  plants  and  domesticated  animals; 
selection  for  speed  lias  given  us  our  trotting  horse ;  selection 
for  color,  our  wonderful  displays  of  tulips ;  selection  for 
fruit,  our  peaches,  apples,  etc. 

These  are  cases  of  artificial  selection  in  which  human  in- 
telligence plays  an  important  part.  There  is  an  analogous 

selection  ever  operative  in  nature — natural  selection — wliich 
insures,  in  the  long  run,  that  those  forms  best  fitted  for 
their  surroundings  survive  and  alone  perpetuate  their  kind. 
This  principle  was  ignored  bv  Lamarck ;  it  was  first  recog- 

nized by  Dr.  W.  C.  Wells,  of  Charleston,  S.  C,  who.  in  1813, 
noticed  that  Negroes  and  niulattoes  are  exeuLpt  from  certain 
tropical  diseases,  and  argued  that  nature,  like  man,  exercised 
selection,  and  thus  originated  varieties  of  human  beings 
fitted  for  the  country  they  inhabit.  This  principle,  how- 

ever, remained  without  further  public  notice  until  1839, 
when  Jlr.  Alfn^l  Russel  Wallace  and  Charles  Robert  Dar- 

win read  essays  which  again  brouglit  the  principle  before 
the  scientific  world,  supjiorted  at  this  time  by  a  weight  of 
evidence  that  was  perfectly  overwhelming. 

The  struggle  for  existence  is  severe,  and  nature  stands 
ready  to  seize  upon  and  perpetuate  tlie  slightest  variation 
which  may  be  of  advantage  to  the  individual,  and  in  conse- 

quence to  the  race.  The  slightest  superiority  in  some  one 
particular  may  prove  the  means  of  life;  a  correspondingly 
-slight  inferiority  may  result  in  death.  This  difference  may 
proceed  from  a  change  in  the  organism,  or  from  modifica- 

tions in  its  environment,  or  from  both.  It  has  been  seen 
that  all  living  beings  arc  liable  to  variation,  while  geology 

teaches  that  the  "  everlasting  rocks  "  are  far  from  stable  and 
that  our  earth  is  in  constant  change.  Elevations  and  de- 
j)ressions  of  its  surface  will  convert  marslies  into  dry  plains, 
meadows  into  lakes;  will  change  the  directions  of  ocean 
currents,  and  alter  the  prevailing  winds.  These  in  turn 
will  modify  the  temperature  and  humidity  of  large  regions, 
tlius  changing  the  environment  of  the  fauna  and  flora. 
Many  forms  can  not  adapt  themselves  to  the  new  conditions 
and  hence  must  become  extinct,  while  those  which  show 
greater  adaptability  and  greater  modifications  will  be  more 
apt  to  survive.  Now,  since  such  modifications  are  subject 
to  perpetuation  by  heredity,  the  result  must  be  the  forma- 

tion of  a  new  race.  It  is  not  blind  chance  which  determines 
the  question  of  life  and  death ;  it  is  a  fixed  law  so  determi- 

nate in  its  character  tliat  when  the  factors  are  known  the 
result  can  with  certainty  be  predicted. 

For  instance,  a  terrestrial  animal  inhabiting  a  marshy 
country  is  the  better  adapted  for  its  surroundings  when  it 
has  a  liroad  and  spreading  foot  which  prevents  it  from  sink- 

ing in  the  mire.  When  the  region  is  drained,  the  largefoot 
is  no  longer  an  advantage,  rather  an  incumbrance:  and, 
other  things  being  equal,  those  species  and  those  individuals 
which  sliow  a  tendency  toward  reduction  in  the  size  of  the 
foot  will  have  the  advantage.  This  is  no  fancy  sketch.  It 
is  one  which  Icing  ago  was  pointed  out  in  the  history  of  the 
hor.se.  On  the  other  hand,  the  struggle  is  not  always  be- 
between  the  individual  and  climate,  etc. ;  it  may  occur  be- 

tween species  and  between  individuals  of  the  same  species; 
or,  again,  the  alterations  produced  in  one  animal  or  plant 
may  affect  its  neighbors.  In  fact,  tlie  play  of  interactions 
is  wonderfully  complex.  Here,  too,  must  be  mentioned 
that  other  struggle  which  Roux  has  termed  the  battle  of  the 
parts  within  the  organism,  the  meaning  of  which  is  self-ex- 
planatory. 

Every  investigation  goes  to  support  the  view  that  there  is 
an  intimate  interdependence  between  organisms,  and  that 
probably  every  cliaracter  wliich  appears  in  tlie  living  world 
is  or  has  been  of  distinct  advantage  to  the  race.     For  years 

no  other  reason  was  suggested  for  tlie  bright  colors  and  at- 
tractive perfumes  of  flowers  tiiati  tiiat  they  were  intended 

for  the  gratification  of  tlic  u'sthetic  tastes  of  man.  Now  it 
is  known  that  tiiis  is  not  their  end  ;  llicy  exist  rather  as  at- 

tractions for  insects,  etc.,  on  which  depi'nds  pollination  and jiroduction  of  seed.  Every  advance  in  knowdedge  clears  up 
previous  difficulties,  and  either  shows  a  utilitarian  adapta- 

tion in  every  feature  or  demonstrates  that  the  organ  in 
question  is  a  remnant  of  some  structure  which  formerly  has 
been  of  use  but  which  is  now  on  tlic  road  to  olisolescence.  To 
this  latter  category  belong  such  structures  as  the  vermiform 
appendix  of  the  human  intestine.  Except  in  the  light  of 
evolution  it  is  absolutely  inexplicable  in  the  human  being, 
for  it  subserves  no  furiction,  but  is  a  veritable  death-trap. 
In  the  lower  vertebrates  the  same  organ  is  large,  and  clearly 
has  there  a  digestive  function.  In  man  it  is  a  vestigial 
structure  derived  from  the  ancestor  and  retained  in  its 
degenerate  condition  through  the  conservative  action  of 
heredity.  In  short,  tlie  old  doctrine  of  final  causes  has  had 
to  sliift  its  base  ;  the  new  teleology  accommodates  itself  to 
evolution. 

To  summarize  tlie  foregoing :  All  animals  and  all  plants 
are  constantly  varying,  and  these  variations  may  have  every 
conceivable  tendency,  some  being  distinctly  beneficial, 
others  as  distinctly  injurious  to  the  forms  iii  which  they 
occur.  Every  individual,  from  the  moment  it  begins  life, 
even  while  an  egg,  a  seed,  or  a  spoi-e.  is  a  jiartaker  in  an  ac- 

tive struggle  for  existence ;  and  wliile  accident  may  occa- 
sionally produce  a  different  result,  those  species  and  those 

individuals  wliich  are  best  fitted  by  variation  for  their  part 
in  the  world  will  survive.  The  principle  of  heredity  now 
steps  in  and  insures  the  repetition  of  the  favorable  varia- 

tion in  the  next  generation,  where  it  may  serve  as  the  basis 
for  new  variations,  which  in  turn  will  undergo  similar  se- 

lective processes.  As  a  logical  result  of  these  factors  a  suf- 
ficient length  of  time  is  alone  necessary  to  people  the  earth 

with  all  its  present  varieil  fauna  and  flora  from  a  single 
primitive  type  of  life.  Further,  the  apparent  gaps  between 
so-called  species  are  but  the  tombstones  of  the  unfit  or  less 
fit  which  have  fallen  by  tlie  wayside. 

Proofs  of  JSroliifioii. — Tliere  are  two  records  of  the  his- 
tory of  the  living  world,  both  of  wliich  have  been  carefully 

studied,  anil  liotli  of  which  are  well  understood.  One  is  em- 
bryological,  the  other  geological,  and  both  are  in  full  ac- 

cord with  evolution. 
Geology  teaches  that  what  are  known  as  stratified  rocks 

have  been  laid  down  as  deposits  at  the  bottom  of  bodies  of 
water.  Hence  objects  which  are  included  in  them  are  of 
the  same  age  as  the  deposits  themselves,  while  of  two  layers 
or  strata  the  low-er  is  the  older.  Hence  by  studying  these 

rocks  and  their  included  fossils  a  clear  history  n'lay  be  ob- tained of  the  main  features  of  the  world  of  life  which  has 
gone  before.  Were  the  series  of  rocks  continuous  and  com- 

plete, and  were  all  forms  which  have  lived  preserved  as  fos- 
sils, the  testimony  of  geology  upon  the  question  of  evolu- 
tion would  be  absolute.  Unfortunately  this  is  not  the  case. 

There  are  many  breaks  in  the  series  of  rocks  where  whole 
ages  have  left  no  trace  ;  and,  on  the  other  hand,  there  exist 
large  numbers  of  forms  of  life,  of  great  importance  from  the 
standiioint  of  the  evolutionist,  which  have  no  hard  jiarts 
capable  of  fossilization.  Such  being  the  case  at  present,  it 
is  inferred  that  sncli  was  the  case  in  the  past.  Hence  the 
geological  record  is  faulty  *  in  two  respects ;  but  even  if 
faulty  it  should,  so  far  as  it  goes  (provided  evolution  be 
true),  agree  with  the  docti'ine  of  descent.  Thus  we  ought 
to  find  in  the  successive  strata  constant  progress  in  life 
from  the  simple  to  the  complex,  and  that  the  older  forms 
shoidd  be  lower  and  more  generalized.  Even  with  the  im- 

perfect records  there  ought  to  be  found  direct  evidence  of 
the  transformation  of  one  species  into  another,  and  conclu- 

sive proof  that  from  one  species  two  or  more  distinct  sijeoies have  been  evolved. 

At  the  very  bottom  of  the  stratified  rocks  are  some  which 
contain  no  recognizable  fossils,  but  they  show  evidence  of 

*  Darwin  spolie  of  this  imperfection  of  tlie  geological  record.  The 
anti-evolutionists  of  IKCil  made  reply  that  the  bulk  of  the  world  is 
already  known,  and  that  no  important  geological  discoveries  were 
yet  to  be  made.  Ten  years  later  began  those  wonderful  investiga- tions in  the  Western  U.  S.  which  have  revealed  more  than  three  times 
as  many  mammals  as  were  previously  known.  So,  too,  wonderful 
discoveries  have  since  been  made  in  India,  South  Africa.  Greece. 
Australia,  apd  the  Argentine  Republic.  And  yet  Africa,  Asia,  and 
Australia  are  unknown.  Further,  every  new  palfeontological  dis- 

covery has  readily  fallen  into  its  proper  position  in  the  doctrine  of 
desreiit :  not  a  single  fact  has  come  to  light  which  tends  to  dis- 

credit it. 
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alteration  by  iiilonse  heiU.  and  uontiiin  f,'ra|iliiti.' — n  liighly 
metarnorphosi'il  troal — wliicli  niay  be  of  vcgetaljlc  and,  im.s.si- 
bly  in  scune  instances,  of  animal  orifiin.  In  the  (lanibrian 
are  found  numerous  forms  of  life,  l)ut  all  are  extremely 

generalized.  Jn  the  Cambrian  are  found  f,'enerali/.<'d  sharks, 
the  lowest  vertcibrales  possessing  hard  structures.  In  the 
Carbonilerous  Ihct  balraehians  appear;  the  refitiles  are  first 
known  in  the  I'ermian,  and  reach  their  culmination  in  the 
Cretaceous  ;  while  mammals  a|)pear  as  monotremes  or  mar- 

supials in  the  Triassic,  and  then,  after  an  as  yet  inexplica- 
ble absence  from  the  Cretaceous,  reajipear  in  liigher  and 

more  differentiated  species  in  the  'J'ertiaries.  The  birds 
make  their  appearance  in  the  Cretaceous.  Tlius  there  is  in 
the  order  of  appearance  exactly  the  same  jirogrt'ss  from  the 
simple  to  tlie  complex,  from  the  undifferentiated  to  the 
specialized,  which  evolution  demands. 

The  geological  record  is  more  detailed  than  this.  It  is 
possible  to  trace  clearly,  step  by  step,  the  evolution  of  a 

large  number  of  forms.  '  The  history  of  tln^  rhinoceroses,  the horses,  and  the  crocodiles  is  known  in  detail.  In  the  suc- 
cessive beds  can  be  traced  the  gradual  modifications  of  the 

skeleton  of  Frohatteria  of  the  Permian,  which  resulted  in 
the  gavials,  alligator.s,  and  crocodiles.  All  the  stages  can 
be  found  which  intervene  between  the  four-t,oed  Eoliippiis 
of  the  I'ower  Eocene  and  the  three-toed  Anvhilhn-iuin  (Jlio- 
hippus)  of  the  Miocene  to  the  siuglc-tocd  Pliohippiiii  of  the 
Pliocene  and  the  horse  and  zebra.  Not  only  the  successive 
steps  in  the  evolution  of  foot-structure  are  preserved,  but 
also  every  phase  in  the  development  of  the  complicated 
enamel  pattern  of  the  teeth. 
Neumayr  and  Paul  have  studied  the  fossil  fresh-water 

shells  of  an  old  lake  basin  in  Hungary,  and  Hyatt  has  per- 
formed a  similar  service  for  corresponding  beds  in  Wiirtem- 

berg.  In  both  localities  the  successive  layers  afford  slightly 
varying  forms,  so  that  in  either  bed  can  be  .seen  the  gradual 
evolution  of  the  new  species  and  the  extinction  of  the  old. 
In  some  cases  the  causes  of  extinction  can  be  seen,  and  the 
character  of  the  unfitness  demonstrated.  With  this  slight 
reference  the  geological  record  must  be  dismissed. 

A  little  more  detail  may  be  pardoned  in  stating  the  char- 
acter of  the  erabi-yological  record,  since  this  has  not  so 

thoroughly  found  its  way  into  the  popular  works.  If  the 
principle  of  heredity  be  true,  one  would  expect  to  find  in 
the  development  of  animals  and  plants  traces  of  the  line  of 
descent.  If  evolution  be  true,  one  ought  to  find,  following 
back  the  development  of  the  egg,  just  as  in  the  geological 
record,  that  specific  details  would  vanish  and  give  rise  to 
more  generalized  features ;  that  the  earlier  the  stages  the 
more  the  embryos  of  related  fonns  would  resemble  each 
other. 

The  lowest  forms  of  animal  life  are  the  Protozoa,  each  in- 
dividual of  which  is  but  a  simple  mass  of  protopilasm  with 

a  central  ilifferentiated  spot,  the  nucleus.  In  the  language 
of  histology  it  is  a  simple  cell.  The  egg  of  a  frog,  for  in- 

stance, can  be  described  with  the  same  language.  In  other 

■words,  the  egg  is  the  representation  of  the  protozoan  stage. 
The  protozoan  can  reproduce  itself  by  dividing  into  two  indi- 

viduals, each  with  its  nucleus.  The  frog's  egg  in  its  develop- ment segments  in  a  similar  way.  with  the  same  wonderful 
processes.  In  certain  very  low  forms  ( Volvox),  sometimes 
classed  as  animals,  sometimes  as  plants,  the  organism  con- 

sists of  a  hollow  sphere  of  cells  produced  by  the  continued 
division  of  a  protozoan-like  germ.  In  the  developing  egg 
of  the  frog  a  corresponding  stage  with  central  cavity  and 
superficial  cells  occurs. 

In  the  plane  above  the  Protozoa  comes  the  great  group  of 
Coelenterates.  in  which  the  body  has  but  a  single  opening, 
connecting  the  external  world  with  a  two-walled  sac.  This 
opening  .serves  at  once  for  mouth  and  vent,  while  the  inter- 

nal sac  serves  as  stomach.  In  the  next  stage  of  the  frog's 
egg  one  side  of  the  hollow  sphere  becomes  pushed  in.  much 
as  one  might  push  in  one  side  of  a  rubber  ball,  thns  con- 

verting it  into  a  double  sac  like  the  Ccelenterate.  The  re- 
semblance goes  further.  The  inner  sac  becomes  the  stom- 

ach, while  the  opening  is  converted  into  the  vent  of  the  adult. 
In  the  Cadenterate  the  ner\'ous  system  is  but  a  portiim  of  the 
outer  skin,  and  all  the  sense  organs  are  differentiations  of 

that  layer.  In  the  frog's  embryo  there  is  a  stage  when  the 
brain  an<I  sense  organs — ^eyes,  ears,  and  nose — are  dift'erenti- 
ated  from  the  outer  layer  of  the  sac. 

Next,  tlie  frog's  egg  passes  through  what  may  be  called  the 
annelid  stage.  On  either  side  of  tlie  body  arc  formed  little 
blocks  of  muscle  which  correspond  to  the  segments  (rings) 
of  the  earthworm,  for  every  vertebrate  is  as  [ihiinly  njade 

up  of  a  .series  of  segments  as  is  any  worm  or  arthropod.  A 
central  circulatory  apparatus  forms,  in  both  frog  and  worm, 
on  the  side  of  the  intestine  opposite  the  nervous  system,  ami 
furtlier.  in  both,  branches  run  from  this  central  tube  be- 

tween the  ))l(jcks  of  nuiscle.  .Some  of  these  in  the  frog,  as 
in  the  fish  and  shark,  form  the  gill  arteries,  and  they  unite 
above  in  these  forms,  as  in  the  earthworm,  to  form  a  dorsal 
aorta. 

In  the  following  stage  the  developing  frog  leaves  the  in- 
vertebrate liehind,  and  takes  on  true  vertebrate  features. 

The  mouth  becomes  open,  as  in  the  sliark,  while  the  gill- 
slits  are  formed,  from  which  gill  filaments  .soon  protrude. 
.Somewliat  earlier,  in  both  frog  and  shark,  the  digestive  tract 
forms  a  cartilaginous  rod  on  its  dor.sal  .surface  (the  noto- 
chord),  about  which  the  vertebriB  later  appear.  In  the 
frog  can  be  seen  a  shark-like  stage  in  the  development  of 
the  skull — the  same  formation  of  cartilage  rods  and  sense 
capsules,  the  same  formation  of  a  ca)'tilaginous  case  for  the 
brain.  Ilere  the  frog  leaves  the  shark  behind,  and  develop- 

ing true  bone,  a  complicated  skeleton  for  the  limbs,  lungs 
for  res]>iratory  ]iurposes,  becomes  a  true  frog. 

Th(5  foregoing  is  but  one  of  thousands  of  series  of  corre- 
spondences which  every  naturalist  can  furnish,  in  each  case 

there  being  the  closest  parallel  between  the  geological  and 
embryological  records,  and  in  both  there  is  the  .same  se- 

quence, the  same  conditions  which  the  theory  of  evolution 
demands.  A  few  coincidences  might  be  explained  as  acci- 

dental. l)ut  they  are  so  numerous,  so  universal,  that  one  is 

fully  warranted"  in  the  aphorism  that  the  history  of  the  in- dividual (i.  e.  embryology)  is  a  recapitulation  of  that  of  the 
race.  So  firmly  has  this  principle  been  established  that  it  is 
used  as  the  chief  factor  in  tracing  relationships  and  pedigrees 
of  both  animals  and  plants,  especially  in  those  groups  where 
there  are  no  hard  parts  for  preservation  as  fossils,  and 
where,  consequently,  the  geological  record  can  not  be  con- sulted. 

There  is  also  much  corroborative  evidence  of  varying 
character.  Here  is  to  be  enumerated  the  evidence  of  ata- 

vism or  reversion  already  referred  to.  The  occasional  occur- 
rence of  well-defined  and  regular  banding  on  horses  indi- 

cates a  former  zebra-hke  ancestor,  while  the  occasional  oc- 
currence of  three-toed  horses  points  clearly  to  the  three-toed 

progenitor  of  the  Eocene. 
Here,  too,  one  must  refer  to  the  geographical  distribution 

of  both  plants  and  animals.  Those  forms  which,  both  from 
embryology  and  geology,  are  known  to  be  extremely  old 
have  a  very  wide  range,  and  at  the  same  time  are  poor  in 
species.  Thus  the  scorpions,  dating  from  the  Silurian,  are 
found,  with  slight  variations  m  form,  in  all  quarters  of  the 
globe.  The  horseshoe  crab,  which  has  existed  in  a  scarcely 
modified  condition  since  the  Carboniferous,  is  found  in  both 
the  Atlantic  and  Pacific  Oceans,  Phyllopods,  which  appear 
in  the  Cambrian,  are  found  all  over  the  world  to-day.  The 
primitive  Dijjiioi,  or  lungfishes,  with  but  four  living  species, 
range  from  South  America  to  Africa  and  Australia,  and  one 
genus  (Cenitodns)  has  existed  since  the  Triassic.  Lingula, 
a  brachiopod  wliich  occurs  in  the  Cambrian  rocks,  is  found 
in  the  seas  of  the  Carolinas  and  of  Japan.  The  marsupials, 
already  referred  to  as  among  the  oldest  of  mammals,  are 
living  in  America  and  Australia.  In  all  of  these,  and  hun- 

dreds of  other  instances,  these  old  forms  are  found  widely 
separated  and  few  in  species.  When,  however,  one  studies 
the  fossUs,  he  finds  them  distributed  throvigh  all  the  inter- 

vening regions,  and  is  forced  to  the  conclusion  that  the  ex- 
isting representatives  of  these  groups  are  the  survivors  of 

a  formerly  widely  distributed  fauna  and  flora  which  is  all 
but  extinct. 

Coming  to  the  newer  forms,  one  finds  that  there  is  a  close 
connection  between  the  past  and  present  fauna  and  flora  of 
certain  regions ;  that  these  newer  forms  have  their  centers  of 
origin,  and  have  not  yet  become  distributed  far  from  it. 
Thus  South  America  was  the  former  home  of  the  edentate 
mammals,  and  in  the  same  region  flourish  the  sloths  and 
armadillos  of  the  present  epoch.  In  Australia  all  the  mam- 

mals *  at  the  time  of  the  discovery  belonged  either  to  the 
monotremes  or  marsupials.  In  the  same  island  continent 
is  found  a  rich  fossil  fauna,  but  not  a  single  representative 
of  the  placental  mammals.  The  conclusion  is  that  since 
this  region  was  first  peopled  by  the  then  existing  highest 
mammalia,  it  has  been  protected  from  immigration  of  the 
higher  groups  which  have  arisen  in  other  parts  of  the 
W(jrld.  On  the  other  hand,  evolution  has  not  been  idle  here, 
for  in  Australia  the  marsupials  have  evolved  a  range  of 
*  Excepting  tlie  dingo,  or  native  dog,  probalily  introduced  by  man. 
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I'liriiis  wliicli  strikingly  iiuiliitos,  in  ,-ill  but  iiicllii«l  i>(  rcpri)- 
ductioii,  the  funns  which  have  arisen  in  otiicr  |iarls  i>r  tlie 
world.  One  needs  but  to  mention  the  strange  kangaroos, 
the  rodent-like  wombat,  the  c.-it-like  dasynres,  the  insect- 
eating  banilicoots,  and  the  sugar  s(|uiri-els,  so  like  the  tlying 
squirrels  of  Xorth  America,  resembling  in  general  habits 
and  many  points  of  structure  the  forms  they  ha\'o  been  com- 

pared with,  and  yet  all  bound  together  by  tlu!  pouch  tor  the 
reception  of  the  Immature  young. 

The  Evolution  of  Man. — If  the  theory  of  evolution  be 
true,  man,  like  all  other  living  forms,  must  be  the  result  of 
its  laws.  lie  must  show  variation  and  heredity,  and,  like  all 
other  organisms,  must  be  subject  to  the  law  of  survival  of 
the  fittest.  Further,  there  shouhl  be  in  Ijoth  geology  and 
embryology  uudis|)utable  traces  of  his  past  history. 

In  the  embryonic  history  of  man  there  are  certain  peculi- 
arities which,  upon  the  idea  of  special  creation,  are  per- 

fectly inexplicable ;  in  the  light  of  evolution  they  are  ex- 
actly what  one  ought  to  expect.  The  egg  of  man,  in  its 

earlier  phases,  passes  through  stages  which  are  capable  of 
exact  comparison  with  those  of  the  frog,  described  above.  The 
egg  divides,  forms  the  germ  layers,  nervous  system,  notochord, 
and  muscle  plates  in  exactly  the  same  way.  Then  comes 
the  same  formation  of  heart  and  blood-vessels.  In  man,  as 
in  the  fish,  the  heart  is  at  first  two-chambered ;  then  it  be- 

comes three-chambered,  as  in  the  lower  reptiles;  and  later 
it  develops  the  four-chambered  condition,  which  it  retains 
through  life.  In  the  blood-vessels  are  the  same  gill  arteries 
as  in  the  frog  or  shark,  running  in  the  same  direction  and 
uniting  to  form  the  same  dorsal  aorta.  There  is  the  same 
tendency  to  form  gill-slits  upon  the  sides  of  the  neck,  and 
in  exactly  the  same  manner,  as  outgrowths  from  the  throat 
toward  the  external  skin.  Later  the  blood-vessels  change, 
the  gill-slits  close  up,  all  except  the  first,  which  persists  as 
the  Eustachian  tube,  connecting  the  throat  with  the  middle 
ear. 

After  a  time  the  distinctively  mammalian  features  be- 
come more  prominent,  and  there  comes  a  time  when  no  one 

can  decide  between  two  embryos  which  is  that  of  a  dog  and 
which  that  of  man.  Later  the  two  can  be  distinguished,  but 
still  that  of  man  and  that  of  a  monkey  sliow  no  dilfer- 
ences,  that  of  man  presents  so  many  monkey-like  features. 
A  few  of  the  monkey-like  characters  of  the  human  embryo 
may  be  suggestive.  At  one  stage  there  is  a  true  tail  extend- 

ing considerably  beyond  the  legs  and  containing  several 
more  vertebrie  than  can  be  traced  in  the  coccyx  of  the 
adult.  The  convolutions  of  the  brain  at  the  seventh  month 
almost  exactly  parallel  those  of  the  baboon,  and  the  great 
toe,  instead  of  being  longer  than  and  parallel  to  the  others, 
is  shorter  and  extends  at  right  angles  to  the  axis  of  the 
foot,  just  as  it  does  in  the  foot  of  monkey  or  ape.  At  the 
seventh  month  the  whole  body,  except  the  palms  of  the  hands 
and  soles  of  the  feet,  is,  like  that  of  the  ape,  covered  with 
hair.  Even  after  birth  tlie  monkey-like  characters  have  not 
entirely  disappeared.  The  young  orang-utan  clings  with 
its  hands  to  the  hair  on  the  mother's  breast,  and  the  newly 
born  infant,  so  weak  in  other  respects,  will  cling  to  any 
hairy  surface  with  sufficient  grip  to  support  its  weight. 

In  structure  the  differences  between  man  and  the  nearest 
mammals  are  extremely  slight.  His  superiority  in  the 
struggle  for  existence  lies  in  the  development  of  the  intel- 

lect, and,  trans|)osed  to  this  plane,  the  struggle  is  the  same 
as  before,  dilfering  only  in  degree.  Excepting  articulate 
speech  and  a  spiritual  nature  there  is  nothing  in  man  which 
can  not  be  traced,  less  developed,  in  the  brute  creation. 
Every  owner  of  a  horse  or  dog  knows  that  these  animals 
possess  intelligence,  and  have  as  clear  ideas  of  right  and 
wrong  as  have  many  human  beings.  Mr.  Romanes  lias 
given  us  accounts  of  monkeys  and  higher  apes  wliich  show 
that  these  animals,  as  would  be  expected  from  their  nearer 
structural  relationship  to  man,  are  far  more  intelligent  than 
the  horse  or  the  dog,  while  no  one  who  has  read  Sir  John 

Lubbock's  charming  works  can  doubt  that  animals  even  so 
low  as  bees  and  ants,  if  not  possessed  of  articulate  speech, 
possess  other  means  of  communicating  with  each  other. 

It  may  be  objecteil  that  man  can  form  abstract  ideas, 
while  brutes  can  not.  This  is  true  of  only  the  higher  races 
of  man,  but  of  the  lower  to  no  greater  extent  than  of  many 
brutes.  Many  tribes  have  words  for  white  stone,  black 
stone,  red  stone,  but  none  for  stone ;  for  elm-tree,  oak-tree, 
and  the  like,  but  none  for  tree.  Is  it  difficult  to  believe  that 
a  dog  does  not  form  as  clear  an  abstract  idea  of  tree  as  do 
these  peopled  In  short,  the  intellect  must  be  regarded  as 
subject  to  the  same  laws  as  the  physical  structure,  and  it 

must  be  concluded  that  those  differences  upon  which  such 
stress  is  laid  are  not  those  of  kind,  but  of  degree,  while  their 

extent  ju'esents  no  insuperable  obstacle  to  evolution. 
Man  is  varying  and  changing.  His  intellect  has  removed 

him  from  many  conse(juenccs  of  the  law  of  the  survival  of 
the  (structurally)  fittest  and  made  him  subject  to  another 
lot.  He  is  consecjuently  undergoing  a  structural  degenera- 

tion at  the  same  tune  that  he  is  becoming  more  intellectual. 
Thus  the  teeth  of  the  liigher  races  are  reverting  to  tho.se  of 
the  lemurs,  while  the  wisdom-tooth  is  on  the  road  to  entire 
disappearance.  The  eyes  are  becoming  weaker  and  less  per- 

fect, the  eighth  rib  is  losing  its  connection  with  the  stei-num, 
the  lower  jaw  is  becoming  smaller  and  ils  muscles  weaker, 
while  a  j(jint  is  disappearing  from  the  fifth  toe.  On  the 
other  hand,  the  skull  is  increasing  in  size  and  its  sutures  are 

disappearing  in  the  adult.  The  muscles  of  the  hand  are  un- 
dergoing differentiation  and  improvement,  and  the  arms  are 

changing  more  rapidly  than  the  legs. 
Man  further  possesses  many  structures  of  no  possible  pres- 

ent use,  which  can  not  be  explained  upon  any  hypothesis  as 
yet  advanced,  except  upon  that  of  his  descent  (or  ascent) 
from  lower  forms,  where  they  are  of  distinct  value.  Here  are 
to  be  enumerated  the  vermiform  appendix,  already  alhuled  to, 
the  rudimentary  muscles  to  move  the  ear,  those  muscles  in 
the  skin  which  in  lower  animals  serve  to  erect  the  hair,  and 
which  in  man  have  no  other  function  than  to  cause  the 

"goose  flesh  "  of  fear  or  cold,  the  tonsils,  the  pineal  organ, 
the  pituitary  body,  and  the  like. 

The  geological  evidence  in  regard  to  man  is  as  yet  extremely 
scanty,  but  such  as  exists  is  in  full  harmony  with  the  theory. 
The  skulls  of  Cro-magnon  and  the  Neanderthal  indicate 
an  intelligence  far  below  that  of  any  existing  races,  while 
that  of  Table  Mountain  in  California  shows  that  one  must 
go  back  at  least  as  far  as  the  Pliocene  age  to  find  the  time 
when  the  ancestors  of  man  and  of  the  existing  monkeys 
separated.  The  almost  entire  absence  of  traces  of  primitive 
man  is  paralleled  by  the  great  scarcity  of  fossils  of  the  an- 

thropoid apes.  It  is  possibly  to  be  explained  by  supposing 
with  Sclater  that  his  primitive  home  was  in  the  lost  conti- 

nent ■'  Lemuria,"  which  may  have  once  occupied  the  site  of 
the  Indian  Ocean,  or  with  Wallace,  that  it  was  in  the  table- 

land of  Asia,  the  geology  of  which  is  not  yet  understood. 
When  the  wonderful  discoveries  made  in  the  Westei'n  U.  8. 
are  recalled  one  may  be  pardoned  for  believing  that  the 
future  explorations  in  the  cradle  of  the  race  may  afford  con- 

clusive evidence  of  the  descent  of  the  human  race,  through 
the  anthropoid  apes,  from  the  lemur-like  forms,  just  as 
America  has  supplie<l  the  history  connecting  the  Bohippus 
of  the  Eocene  with  the  Equus  of  to-day. 

Objections  to  tfie  Ttieoii/  of  Evolution. — A  theory  so  sub- 
versive of  preconceived  ideas  as  was  that  of  evolution  has 

naturally  aroused  no  little  antagonism,  but  it  is  a  fact  of 
great  significance  that  as  yet  there  lias  not  been  produced  a 
single  new  argument  against  the  theoiy.  On  the  other  hand, 
many  of  the  so-called  objections  have  been  shown  to  be 
without  force,  and  indeed  in  many  instances  to  be  strong 
supports  of  the  theory.  As  a  result  the  whole  scientific 
world  has  accepted  evolution,  and  it  is  a  serious  task  to  at- 

tempt to  find  any  real  argument  against  it.  A  somewhat  ex- 
tensive reading  of  critiques,  etc.,  reveals  but  one  stock  ob- 

jection :  that  no  one  has  yet  seen  one  species  change  into 
another.  The  answer  to  the  objection  in  its  first  form  is 
easy.  Given  a  satisfactory  definition  of  a  species,  and  every 
naturalist  can  show  myriads  of  instances  of  the  evolution  of 
new  forms.  The  trouble  is  the  anti-evolutionist  begs  the 
whole  question  when  he  assumes  that  a  species  is  something 
fixed  and  immutable,  and  at  the  same  time  claims  that  all 
forms  which  can  be  traced  liack  to  one  parent  must  belong 

to  the  same  species.  The  other  type  of  objection,  the  de- 
mand that  the  transformation  be  shown  of  the  highest  alga 

into  the  lowest  zoophyte,  would  not  be  worth  a  moment's attention  were  it  not  advanced  by  persons  whose  names 
bear  weight  in  other  lines  of  thought.  It  does  not  .admit 

of  serious  reply,  as  it  betrays  such  ignorance  of  the  theory 

as  should  prevent  entrance  into  scientific  discussion.  It  is 
in  effect  a  demand  that  a  jierson  transform  himself  into  his 

cousin,  a  procedure  only  to  be  expected  in  the  case  of  Dr. 
JckvU  and  Mr.  Hvde.    See  the  next  article. 

The  literature  "of  evolution  has  become  enormous,  and 
reference  can  be  made  to  only  a  few  of  the  works  in  Eng- 

lish which  deal  with  various  phases  of  the  subject.  Darwin, 

Origin  of  Species ;  Descent  of  Man ;  Varialinn  of  Ani- 
mals and  Plants  under  Domestication ;  Fertilization  of 

Orchids  ;  Different  Forms  of  Flowers  on  Plants  of  the  same 
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Spucii's.  Hriiiiks.  Ilrreditij.  Conn,  Kroliiliim  of  To-d(ti/. 
Clianibers,  I'cstii/c-i  of  Cniafion.  Cope,  On)/ in  of  the  Fit- 

test. Eimi'v,  Oniiiiiic,  Evolution.  Gallon,  Tlwory  of  Hered- 
ity. (iediii'S  mill  Thompson,  Evolution  of  Sex.  llaHckel, 

Natural  J/i.itorij  of  ('real  ion;  Evolution  of  Man  ;  Anthro- 

pogeny.  lleilprin,  Dixtrihution  of  Animals.  Huxley,  J/o^'a 
Place  in  Nature;  Orif/in  of  Species.  Iah  i'n]\\i\  Emlution 
and  Religious  Tliotigld.  I\iivart,  Genesis  of  Species.  Miil- 
ler,  Fertilii.atiim  of  Flowers.  Konianes,  Scientific  Evidences 
of  Organic  Evolution;  Animal  Intelligence;  Darwin  and 
After  Darwin.  Sijlnnidt,  Descent  and  Duru'ini.'im.  Seni- 
ptr.  Animal  Jjife  as  affected  hy  Natural  Conditions  of  Ex- 

istence. Spencor,  Principles  of  Biology ;  Factors  of  Organic 
Evolution.  WaMiU'C.  Natural  Selection;  Darwinism;  Oeo- 
grapliical  Disfriliution  of  Animals.  Woisinann.  Studies  in 

the  T/ieory  of  Erolution';  Ilereilily.  For  the  piv-l)arwiiiian theories,  see  Butler,  Euolutiim,  Old  and  Neic. 
J.  S.  KlNGSLEY. 

Evolution  (as  related  to  biological  and  geological  ques- 
tions) :  In  the  use  of  the  term  evolution  it  will  always  be 

necessary  to  discriminate  between  its  different  meanings. 
Literally,  it  is  the  act  of  unrolling;  the  primary  id<>a  being 
that  of  the  unfolding  of  the  leaves  of  a  buil,  hence  the  simi- 

lar unfolding  and  extension  of  the  germ  in  a  seed,  and  the 
development  of  the  embryo-cell  of  an  egg  into  an  animal. 
In  a  more  general  sense  it  is  applied  to  any  process  by 
which  a  thing  rudimentary  or  apparently  homogeneous 
passes  into  a  more  heterogeneous  condition  in  which  it 
displays  more  or  less  complexity  or  distincticm  of  parts  or 
organs.  We  may  for  the  present  neglect,  as  exceptional, 
cases  of  retrograde  development  in  which  coni]jlex  structures 
become  more  simple.  In  a  hypothetical  sense  the  term  is 
applied  to  any  su|i[iiised  change  or  series  of  changes  where- 

by organic  and  living  boiiies  may  pass  from  simple  to  more 
complex  states,  or  whereby  one  species  or  kind  of  [ilant  or 
animal  may  be  transformed  into  another,  usually  of  more 
complicated  structure. 

The  present  article  is  intended  to  refer  more  especially  to 
the  hypothetical  employment  of  the  term  evolution  in  cer- 

tain modern  philosopliical  discussions,  and  will  allude  to 
the  ordinary  or  matter-of-fact  uses  of  it,  cliiefly  in  illustra- 

tion of  these,  and  in  order  to  inquire  what  basis  there  may 
be  in  nature  for  the  i^hilosophical  conceptions  of  evolution 
of  organic  beings  held  by  Darwin  and  his  follo%vers. 

There  are  certain  data  essential  to  this  question  which  are 
not  usually  sufficiently  considered,  and  which  should  there- 

fore be  stated  in  the  first  instance. 
1.  Evolution  itself  is  not  and  can  not  he  an  efficient  cause 

of  anything.  It  js  merely  a  development  of  things  previ- 
ously existing  in  embryo  or  potentiality,  and  is  thus  a  proc- 

ess having  its  beginning  and  its  stages,  but  dependent  alto- 
gether on  previous  arrangements  and  on  contemporaneous 

conditions  or  efficient  causes.  This  is  seen  in  the  develop- 
ment of  an  egg.  It  must  have  an  embryo-cell  potentially 

representing  the  chick,  and  pabulum  appropriate  and  avail- 
able for  its  nourishment.  To  produce  the  evolution  of  these 

into  a  bird  there  must  be  the  warmth  of  incubation.  It 
would  be  absurd  to  expect  by  any  process  to  hatch  a  bird 
from  a  pebble,  and  an  egg  kept  in  an  ice-house  would  be 
equally  incapable  of  development.  In  every  case  of  evolu- 

tion there  must  be  (1)  something  to  be  evolved  ;  (2)  the  de- 
velopment of  this  according  to  what  may  have  been  poten- 

tially in  it ;  (3)  the  causes  or  conditions  of  the  development. 
In  other  words,  whenever  anything  is  said  to  be  evolved, 
three  things  must  be  considered  :  (1)  potentiality,  (2)  devel- 

opment, (3)  causation.  Unfortunately  there  is  too  great  a 
tendency  to.  confine  attention  altogether  to  the  second  of 
these  and  to  take  the  first  and  third  for  granted. 

2.  It  follows  from  the  previous  statement  that  evolution, 
even  if  all  the  component  parts  above  described  are  in- 

cluded in  it,  can  not  explain  the  origin  of  anything.  It 
must  (jresuppose  sometiiiug  having  at  least  potentially  pres- 

ent all  that  is  to  be  evolved.  In  other  words,  it  has  to  take 
for  granted  all  that  is  to  be  produced.  It  is  certain  that 
every  feather  of  the  chick  must  be  potentially  present  in  the 
embryo  in  the  egg,  and  to  explain  the  origin  of  this  is  there- 

fore quite  as  ditlicult  as  to  explain  the  origin  of  the  com- 
plete bird.  When  therefore  evolution  pretends  to  explain 

origins  it  becomes  a  process  of  reasoning  in  a  circle,  and  the 
question  resolves  itself  into  that  old  one,  wdiether  owls  pre- 
oedeil  eggs  or  eggs  preceded  owls.  This  is  admitted  in 
terms  by  Darwin  and  his  followers,  but  they  constantly 

overlook  it.     The  title  of  Darwin's  famous  book  The  Origin 

of  Species  is  an  example.  It  really  says  nothing  of  the 
origin  of  sjiecies.  but  only  of  transmutations  of  species 
alrea<ly  in  existence. 

3.  Taking  for  granted,  as  Darwin  had  to  do,  the  existence 
of  living  organisms  with  all  their  jjowers  and  jjroperties,  and 
referring  to  their  development  with  reference  to  cause  and 
effect,  four  kinds  of  this  may  lie  recognized,  to  any  of  which 
may  be  given  the  name  evolution,  but  they  are  quite  dis- 

tinct from  each  other.  The  first  of  these  is  the  direct  de- 
velopment of  structures  previously  prepared  and  subjected 

to  th(!  operation  of  adequate  causes,  as  heat,  moisture,  etr'. 
Of  this  kind  is  the  development  of  seeds  and  eggs  into  aiiult 
plants  and  animals.  A  second  kind  is  indirect  development, 
or  that  which  takes  place  in  adult  organisms  under  the 
[lowi-r  and  guidance  of  an  external  will.  Such  is  the  arti- 

ficial production  by  men  of  varieties  of  plants  and  animals 
by  processes  of  culture,  selection,  and  isolation.  A  third 
kind  would  \>v.  a  fortuitous  or  natural  series  of  changes,  by 
which  varieties  or  even  species  might  arise  in  nature,  under 
the  influence  of  external  conditions.  Tliis  has  been  termed 
variation  under  natural  selection,  but  in  this  expression  a 
fallacy  is  involved,  unless  an  intelligent  selector  and  varie- 

ties to  be  selected  from  are  assumed,  in  which  case  it  be- 
comes the  sauu>  with  the  second,  except  as  carried  on  by 

some  power  distinct  from  man.  A  fourth  kind  which  has 
been  imagined,  but  is  altogether  unknown  to  science,  is  the 
spontaneous  evolution  of  life  and  organization  from  that 
which  is  dead  and  unorganized.  This,  however,  can  not  be 
realized  in  its  causes  and  methods  unless  a  creative  power 
be  assumed,  and  this  acting  in  a  way  different  from  anything 
within  the  sphere  of  human  observation. 

These  considerations,  which  do  not  seem  liable  to  any 
doubt,  closely  restrict  the  sphere  of  organic  evolution  of  the 
nature  of  phylogeny,  or  the  development  of  new  species 
from  forms  previously  existing  ;  and  when  we  eliminate  or- 

dinary variation,  in  which  varietal  forms  still  capable  of  re- 
production with  each  other  and  also  capable  of  reversion  to 

the  original  type  are  produced,  it  can  scarcely  be  affirmed 
that  there  is  any  fact  open  to  observation  justifying  the  as- 

sertion that  any  case  of  the  |)roduction  of  a  distinct  species 

in  tins  way  is  known.  Darwin's  illustration  taken  from  the domestic  pigeon  is  a  ease  in  point.  This  bird,  the  origiinil 
of  which  is  believed  to  be  the  rock  pigeon  of  Europe  (Co- 
liimba  livia).  has  varied  under  domestication  to  such  an  ex- 

tent that  some  of  its  breeds,  if  found  wild,  would  be  regarded 
as  distinct  specifically,  or  even  generically.  from  each  other. 
Yet  all  breed  together  freely,  and  all  show  reversion  to  the 
forms  and  colors  of  the  wild  stock.  In  this  case  also  there 
is  an  indirect  development  dependent  on  human  agency, 
and  Darwin  himself  has  ably  proved  that  it  could  not  occur 
in  wild  nature.  This  case,  therefore,  shows  that  the  utmost 
efforts  of  artificial  selection,  acting  for  thousands  of  years 
on  a  creature  easily  domesticated  and  of  plastic  organiza- 

tion, have  failed  to  develop  a  specific  type.  Obviously  one  is 
here  at  an  infinite  distance  from  any  explanation  of  the  ori- 

gin of  the  rock  pigeon  itself,  and  there  is  no  reason  to  be- 
lieve that  any  treatment  or  lapse  of  time  would  suffice  to 

separate  it  into  distinct  species. 
Facts  in  support  of  the  evolution  of  species  being  thus 

wanting,  its  advocates  fall  back  on  two  kinds  of  evidence — 
(1)  that  of  analogy  between  the  evolution  or  ontogeny  of  the 
individual,  and  the  phylogeny  or  evolution  of  the  race  ;  and 
(2)  the  succession  of  animals  and  plants  in  geological  time. 
The  first  of  these  is  liable  to  the  objection,  taken  in  the  ear- 

lier part  of  this  article,  to  the  confounding  of  distinct  kinds 
of  evolution.  It  is  not  logical  to  establish  an  analogy  be- 

tween the  evolution  of  a  germ  through  various  stages  into 
an  animal,  whose  parts  were  potentially  present  in  the  germ, 
and  the  evolution  of  an  adult  animal  into  an  animal  of  an- 

other kind.  Nor  is  it  logical  to  allege  an  evolution  taking 

place  under  special  conditions  of  parental  origin,  incuba- 
tion, etc.,  to  prove  the  possibility  of  an  evolution  in  regard 

to  which  all  these  preparatory  conditions  and  efficient  causes 
are  absent.  The  only  possible  use  of  the  argument  from 
analogy  is  that  suggested  by  Weismann,  namely,  that  causes 
may  so  affect  the  germinal  matter  in  an  animal  or  a  plant 
that  the  resulting  germ  to  be  developed  shall  not  represent 
potentially  the  parent,  but  something  else.  This  supposi- 

tion accords  with  experience  in  the  production  of  certain 
varietal  forms,  but  is  not  known  to  jiroduce  new  species,  and 
if  it  could  do  this  it  would  effectually  overthrow  the  Dar- 

winian idea  of  slow  changes  under  natui-al  selection,  and 
the  Lamarckian  idea  of  similar  slow  clianges  under  the  in- 

fluence of  adaptation  to  environment.     It  would,  in  short,  be 
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a  production  of  iorms  per  salt ttm,  and  not  by  grachial  evo- 

lution. The  evidence  of  paheontology  is  equally  unsatisfac- 
tory. It  is  not  diflicult  to  obtain,  by  selecting  sci'ies  out  of 

the  known  fossil  animals  of  successive  periods,  chains  of 
forms  which  nuiy  be  supposed  to  have  produced  cacli  other; 
but  the  gaps  are  enormous  in  structure,  in  time,  and  in  place, 
and  there  is  no  evidence  of  genetic  connection,  wliile  tlie  ap- 

parently abrupt  and  widespread  introduction  of  new  forms 
at  certain  [)eriods  of  geological  time,  and  their  subsequent 
gradual  decadence,  seem  to  indicate  the  incoming  of  new 
dynasties  of  aninuils  and  plants  in  successive  waves  rather 
than  by  a  gradual  and  imperceptible  rise. 

While  the  ordinary  theories  of  evolution  seem  to  be  thus 
destitute  of  proof,  tiiere  are  certain  arguments  tending  to 
show  the  imperfect  and  partial  character  of  all  the  current 
doctrines  of  this  kind,  which  merit  careful  consideration. 

(1)  Current  hypotheses  of  evolution  are  partial  and  imi)er- 
fect  in  their  tendency  to  refer  numerous  and  complex  phe- 

nomena to  one  cause  or  to  few  causes  only,  when  all  trust- 
worthy analogy  would  indicate  that  they  must  residt  from 

many  concurrent  forces  and  deternnnations  of  force.  This 
is  especially  evident  when  we  consider  the  necessity  of  the 
co-existence  of  several  distinct  and  unconnected  things  to 
produce  the  observed  effect,  and  also  the  marvelous  balance 
and  correlation  of  the  parts  in  the  individual  animal  or 
plant,  and  the  wide  range  of  correlation  of  certain  animals 
and  plants  with  each  other.  The  relations  of  nectaries  in 
flowers  and  the  suctorial  organs  of  certain  insects  furnish  a 
ease  in  point.  One  must  imagine  flowers  to  develop  useless 
and  wasteful  honey-glands  or  insects  to  part  with  tlieir 
masticating  organs  to  tlieir  own  injury,  or  else  imagine  in- 

finitely complex,  simultaneous,  yet  independent,  changes  to 
occur  in  a  manner  altogether  inconceivable.  Asa  Gray 
might  well  deny  that  insects  could  produce  flowers,  and  he 
may  have  ventured  too  far  when  he  admitted  tliat  they 
might  perhaps  modify  them.  (2)  They  are  also  jiartial  and 
imperfect  in  their  tendency  to  follow  out  supposed  modifi- 

cations of  single  organs  wit.liout  considering  the  correlations 
of  these,  and  the  balancing  of  parts  which  gives  coherence 
to  them  as  components  in  a  complex  whole.  Nothing  can 
more  clearly  indicate  this  than  the  delicacy  and  instability 
of  constitution  induced  by  breeders  in  tlie  races  of  animals 
modified  by  artificial  treatment  and  selection.  Instances  of 
this  will  occur  to  every  one  acquainted  with  domestic  ani- 

mals. (3)  The  ordinary  theories  of  evolution  are  jiartiid 
and  imperfect  in  their  tendency  to  think  only  of  the  con- 

tinuous operation  of  physical  forces  and  laws,  and  to  leave 
out  of  sight  the  distinction  between  life  and  organization 
and  dead  matter,  between  mere  force  and  the  correlation 
and  determination  of  forces,  between  the  merely  physical 

and  material  and  the  unseen  and  spiritual.  This' bald  ma- terialistic tendency  is  everywhere  conspicuous,  and  seems 
almost  to  be  essential  to  evolutionary  speculations.  (4) 
Such  speculations  are  partial  because  they  fall  short  of  ori- 

gins and  flnal  causes.  They  have  to  take  for  granted  the 

existence  either  potentially  "or  actually  of  all  they  propose to  evolve,  and  this  not  in  the  mind  and  purpose  of  an  eter- 
nal Creator,  but  in  mere  brute  insensate  matter.  Even  in 

assuming  the  existence  of  matter  and  energy  they  are  beg- 
ging the  whole  question  of  origins. 

It  is  interesting  to  observe  in  all  these  respects  the  essen- 
tially unscientific  character  of  evolution  as  ordinarily  advo- 
cated, its  violations  of  the  inductive  method,  its  tendency 

to  assume  that  which  has  to  be  proved,  antl  to  found  tlie 
structure  of  the  universe  on  one  speculative  doctrine,  and  to 
pursue  this  in  a  vicious  circle.  In  all  these  respects  it  has 
more  alfinity  with  those  philosophical  speculations  which 
prevailed  before  the  rise  of  experimental  and  inductive  sci- 

ence, and  its  affinity  in  this  respect  is  greatest  with  the  least 
complete  of  these  ancient  systems.  It  has  a  nearer  relation- 

ship to  tlie  atomism  of  Democritus  than  to  the  loftier  ideal- 
ism of  Plato,  while  it  seeks  to  string  the  whole  of  the  pre- 

cious gems  of  modern  science  on  the  slender  and  brittle 
thread  of  a  specious  but  baseless  speculation.  Such  philos- 

ophies have  often  dazzled  the  world.  Originating  with  some 
powerful  and  persuasive  mind,  they  have  carried  all  before 
them  for  a  time.  Then,  falling  into  the  hands  of  feebler 
men,  they  have  disintegrated  into  opi)osing  schools  and 
warring  sects,  which  have  destroyed  one  anotfier.  The  Dar- 

winian evolution,  more  short-lived  than  some  of  its  prede- 
ces.sors,  has  already  entered  into  this  phase. 

The  diverse  schools  of  evolution  now  contending  with 
each  other  may  perhaps  be  best  considered  in  connection 
with  the  difficulties  which  have  met  the  original  Darwinian 

conception,  and  the  various  attempts  to  turn  or  overcome 
these  which  liave  led  later  speculators  to  diverge  from  the 
path  of  the  great  apostle  of  the  creed. 

One  arises  from  the  fact  that  most  of  the  leading  types 
can  lie  traced  so  far  back  that  they  seem  to  constitute  jmr- 
allcl  rather  than  diverging  lines,  ami  show  no  certain  evi- 

dence of  branching.  The  continuance  of  the  Luiyiila  and 
other  Brachiopods,  and  of  the  siliceous  sponges  and  the  For- 
aniinifera,  from  the  Cambrian  to  the  modern,  and  more 
lately  the  history  of  the  oysters,  which  havc>  continued  from 
the  Carboniferous  age  to  the  present,  and  that  of  the  scor- 

pions, wliich  have  continued  from  the  Silurian — in  both 
eases  with  scarcely  any  more  differences  than  their  living 
successors  present — may  be  taken  as  examples.  With  this 
must  be  connected  the  further  fact  that  nearly  all  the  early 
types  of  life  seem  very  long  ago  to  have  reached  stages  so 
definite  and  fixed  that  they  became  apparently  incapable  of 
furtlier  development,  constituting  what  have  been  called 

"  terminal  forms."  * 
A  further  difficulty  arises  from  the  failure  to  find  satis- 

factory examples  of  the  almost  infinite  alleged  connecting 
links  which  must  have  occurred  in  a  gradual  development. 
This,  it  may  be  said,  proceeds  from  tlie  imperfection  of  the 
record ;  but  when  tliere  are  aljundance  of  examples  of  the 

young  and  old  of 'many  fossil  species,  which  can  be  traced through  their  ordinary  embryonic  development,  why  should 
not  examples  be  found  of  the  links  which  bound  the  species 
together?  An  ailditional  ditficulty  is  caused  by  the  fact 
that  in  most  types  one  finds  a  great  number  of  kinds  in 
tlieir  earlier  geological  history,  and  that  tliey  dwindle  rather 
than  increase  as  they  go  onward.  Tliis  fact,  established  in 
so  many  cases  as  to  constitute  an  actual  law  of  palitontol- 
ogy,  is  altogether  independent  of  the  alleged  "  imperfection 

of  the  record." Objections  of  this  kind  appear  to  be  fatal  to  tlie  Darwin- 
ian idea  of  slow  modifications,  proceeding  throughout  geo- 

logical ages,  and  to  throw  us  back  on  a  doctrine  of  sudden  ap- 
pearance of  new  forms,  occurring  at  certain  portions  of  geo- 

logical time  rather  than  at  otliers.  and  in  the  earlier  history 
of  animal  and  vegetable  types  rather  than  in  tlieir  later  his- 

tory, and  in  early  geological  times  ratlier  than  in  those 
more  recent.  Tliis  doctrine,  however,  of  critical  or  spasmodic 
evolution  is  essentially  different  from  Darwinism,  and  ap- 

proaches to  that  which  has  been  called  mediate  creation,  or 
creation  under  natural  law. 

With  respect  to  the  origin  of  man  himself,  which  is  no 
doubt  the  most  important  jioint,  tliese  difficulties  are  enor- 

mous. Man  can  be  traced  only  a  little  way  back  in  geologi- 
cal history,  not  further  than  the  Pleistocene  period,  and  the 

earliest  men  ai'e  still  men  in  all  essential  points,  and  sepa- 
rated from  other  animals,  recent  and  fossil,  by  a  gap  as  wide 

as  that  which  exists  now.  Further,  if  from  the  Pleistocene 
to  the  modern  period  man  has  continued  essentially  the 
same,  this,  on  the  priiici])le  of  gradual  development,  would 
remove  liis  first  appearance  not  only  far  beyond  the  exist- 

ence of  any  remains  of  man  or  his  works,  but  beyond  the 
time  when  any  animals  nearly  approaching  to  him  are  known 
to  have  existed.  This  is  independent  altogether  of  the 
further  difficulties  which  attend  the  spontaneous  origin 
of  the  mental  and  moral  nature  of  flie  human  species.  It 
would  seem,  then,  that  man  must  have  been  introduced, 
not  by  a  process  of  gradual  develoinnent,  but  in  some  abrupt 
and  sudden  way.  Even  Wallace,  who  has  all  along  adhered 
to  the  doctrine  of  natural  selection  in  its  integrity,  while  he 
agrees  with  Darwin  that  man  must  be  a  descendant  of  apes 
as  to  his  Ijodily  franie.f  maintains  tliat  his  liigher  mental 
and  moral  faculties  must  have  had  another  origin. 

These  considerations  have  led  many  of  the  more  logical 
and  thoughtful  of  tlie  followers  of  Darwin  to  the  position  of 

supposing  not  a  gradual,  but  an  intei-mitteiit  and  sudden 
development,  and  this,  in  the  main,  in  the  earliest  periods  of 
the  history  of  living  beings.  In  a  very  al)le  essay  by  Dr.  Al- 
pheus  Hyatt,  in  the  ProceedinqH  of  the  Boston  Society  of 
isiatural  History,  this  view  is  very  fully  stated  in  its  applica- 

tion to  animals.  On  the  one  hand,  Hyatt  liolds  that  the 
biological  facts  and  the  geological  evidence  as  it  has  been 
stated  by  IMarcou,  Le  Conte^  Barrande,  Davidson,  and  by 
the  writer.^  i>recliides  tlie  idea  of  slow  and  uniform  change 
proceeding  throughout  geological  time,  and  he  holds  justly 
that  the  iilea  of  what  he  calls  •'  a  concentrated  and  accel- 

erated process  of  evolution,"  in  early  geological  times,  brings 
*  Cfelland,  Journal  of  Anatomy  and  Physiology. 
t  DarwiniAm^  p.  4G1. 
t  Modern  Ideas  of  Evolution  (6th  ed.  London.  1891). 
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the  doclriiu"  of  ilcvplnpnieiif  iipiirpr  to  tlm  position  of  those 
great  naturalists  Hl<o  Cuvier,  Ijouis  Af^assiz,  and  Gegen- 
bauci".  wlin  liavi'  denied  any  genetic  eoniieetion  between  the 
leading  animal  types.  He  quotes  dope  and  l'a<'kard  in  sup- 

port of  his  view  on  this  point,  (lope  has.  in  a  series  of 
brilliant  essays,*  endeavored  to  illustrate  what  he  terms 
"causes  of  the  origin  of  the  fittest."  Of  this  kind  are 
growth-foree  modified  by  retardation  or  a(-eelerat ion  of  de- 
veloiiment  produced  by  unfavorable  or  favoring  eonditions, 
the  elTeets  of  nse  and  disuse  on  modifying  structures,  the 

law  of  correlation  of  parts  and  the  ed'ects  of  aninuil  intelli- 
gence. All  of  these  causes  are  ignored  l]y  the  genuine  Dar- 

winian. Nevertheless  they  exist  in  nature,  though  rather 
as  causes  of  mere  adaptive  variation  than  of  specific  differ- 
ence. 

Another  modification  of  orthoilox  Darwinism  is  that  of 

Romanes,  who  may  almost  be  regarded  as  Darwin's  most 
prominent  successor.  He  has  introduced  the  idea  of  physio- 

logical selection — that  is,  of  the  occurrence  accidentally  or 
from  unknown  causes  of  reproductive  changes  which  render 
certain  individuals  of  a  species  infertile  with  others.  The 
effect  of  this  wouUl  be  an  isolation  amounting  to  the  erec- 

tion of  two  forms  not  reproductive  with  each  other ;  or,  in 
other  words,  of  two  species  not  gra<lually  differentiated,  but 
distinct  from  the  first.  This  is  really  an  inversion  of  Dar- 

win's theory,  in  which  the  initial  stage  of  Rouumes  is  neces- 
sarily the  culmination  of  the  development.  It  differs  also 

essentially  in  eliminating  the  idea  of  use  and  adaptation  to 
change  implied  in  the  theory  of  natural  selection. 
Romanes  even  goes  so  far  as  to  stigmatize  the  adherence 

to  natural  selection  pure  and  simple  as  "  Wallaeeism."  in 
contradistinction  to  Darwinism,  while  he  admits  that  Wal- 

lace has  a  good  right  to  adhere  to  this  view,  as  having  in 
some  sense  antedated  Darwin  in  asserting  the  domimmt  in- 

fluence of  natural  selection.  It  is  fair  to  say,  with  regard  to 
Romanes,  that  while  advocating  the  importance  of  physio- 

logical selection,  he  claims  that  Darwin  admitted,  or  would 
have  admitted,  this  factor,  since  he  believed  that  in  the  ab- 

sence of  infertility  to  prevent  intercrossing,  natural  selection 
would  fail  to  produce  new  species.  It  is  worthy  of  remark 
here  that  both  Romanes  and  Wallace  seem  to  l>e  aware  that 
this  admission  might  be  fatal  to  the  doctrine  of  natural 
selection,  unless  they  can  show  some  other  cause  capable  of 
producing  infertility. 

In  the  meantime,  Weismann  in  Germany  has,  in  the  name 
of  what  has  been  called  pure  Darwinism,  introduced  into  the 
discussion  facts  and  considerations  as  destructive  to  the 
usual  doctrine  as  Puritanism  would  be  to  High  Churchism. 
He  contends  that  all  evidence  is  against  the  perpetuation  by 
heredity  of  characters  acquired  by  the  individual.  Only 
characters  born  with  him  can  be  perpetuated.  For  example, 
a  man  born  with  six  fingers  on  his  hand  may  have  six- 
fingered  children,  but  a  man  who  acquires  in  his  lifetime 
manual  dexterity,  or  who  loses  a  finger  by  accident,  will  not 
transmit  either  peculiarity.  Weismann  has  undoubtedly 
made  out  a  strong  case  in  favor  of  this  contention,  which 
would  at  once  overthrow  the  Laraarekian  theory  of  evolu- 

tion, and  would  remove  one  of  the  subsidiary  props  of  Dar- 
winism, throwing  it  back  entirely  on  the  natural  selection 

of  fortuitous  congenital  variations.  Purified  in  this  way. 
and  reduced  to  chance  variation,  perpetuated  by  accidental 
action  of  favoring  circumstances,  Darwinism  would,  accord- 

ing to  some  of  its  adherents,  evaporate  without  leaving  any 
residuum.  Nor  has  it  escaped  notice  that  the  theory  of 
Weismann  implies  profound  and  far-reaching  considerations 
respecting  the  independence  of  the  germinal  matter  of  ani- 

mals of  individual  peculiarities,  and  its  constancy  to  the 
ideal  pilan  of  the  species,  which  would  help  to  account  for 
the  wonderful  permanence  of  types  in  geological  time,  while 
it  would  oppose  change,  except  when  this  arises  from  causes 
directly  affecting  the  reproductive  function. 

Another  important  point  involved  in  Weismann's  results 
is  the  probability  that,  while  asexual  reproduction,  as.  for 
instance,  that  of  budding,  tends  to  perpetuate  individual 
peculiarities,  whether  of  advance  or  retrogression,  ordinary 
reproduction  tends  to  eliminate  all  variations,  whether  pro- 

duced by  habit  and  use  or  by  obscure  causes  affecting  the  in- 
dividual in  its  lifetime.  "Thus  there  is  a  strong  barrier  set 

up,  especially  in  the  higher  organisms,  against  either  deg- 
radation or  elevation.  Advantage  has  been  taken  of  this 

by  some  spcculatoi-s  to  suggest  that  new  species  may  have 
originated  by  iiarthenogenesis,  that  is  to  say.  Ijy  what  theo- 

logians would  call  miraculous  conception,  and  this  idea  has 
•  Oriijin  of  the  Fittest,  in  American  Xitturalist. 

by  some  of  them  been  connected  even  with  the  nativity  of 
our  Lord  on  the  earth.  Hut  such  s|ieculalions  are  very  far 
removed  from  even  the  borders  of  science. 

A  curious  point,  little  thought  of  by  most  evolutionists, 
but  deserving  consideration  here,  is  that  to  which  Herbert 

Spencer  has  given  the  name  "  direct  equilibration,"  or  the 
balance  of  parts  and  forces  within  the  organism  itself.  The 
body  of  an  animal,  for  example,  is  a  very  complex  machine, 
and  if  its  parts  hav(^  been  put  together  by  chance,  and  are 
drifting  onward  on  the  path  of  evolution,  there  nnist  neces- 

sarily be  a  conl  inual  struggle  going  on  bel  ween  the  different 
organs  and  functions  of  the  body,  each  lending  to  swallow 
up  the  other,  and  each  struggling  for  Its  own  existence. 

'1  his  resolution  of  the  iiody  of  any  animal  into  a  house  di- 
vided against  itself,  is  at  first  sight  so  revolting  to  common 

sense,  and  so  hideous  to  right  feeling,  that  few  like  to  con- 
template it;  but  it  has  been  brought  into  prominence  by 

Rou\  and  other  recent  writers,  especially  in  Germany,  and 
it  is  no  doubt  a  necessary  outcome  of  the  evolutionary  idea. 
For  why  should  not  t  he  stmggle  of  sjiecies  against  species 
extenil  to  the  individuals  and  the  parts  of  the  individual^ 
On  this  view,  the  nu^chani.sm  of  an  animal  ceases  even  to  be 
a  machine,  and  becomes  a  mere  mass  of  conflicting  parts 
thrown  together  at  random,  and  depending  for  its  continued 
existence  on  a  chance  balance  of  external  forces.  Fortu- 

nately, geological  history  completely  negatives  this  idea,  by 
showing  the  extreme  permanence  of  many  forms  of  life 
which  have  contiimed  to  propagate  themselves  through  al- 

most immeasurable  ages  and  great  changes  of  environment, 
without  material  variation,  and  the  apparent  fixity  of  these 
in  their  final  forms. 
Viewed  rightly,  the  direct  equilibration  of  the  parts  of 

animals  and  plants  is  so  perfect  and  so  stable,  and  such 
gi'cat  evils  arise  from  the  slightest  disturbance  of  it  by  the 
selective  agency  of  man.  that  it  becomes  one  of  the  strongest 
arguments  against  the  production  of  new  species  by  varia- 

tion. This  has  been  well  shown  by  T.  Warren  O'Neill,* 
who  adduces  a  great  numl^er  of  facts,  detailed  by  Darwin 
himself,  to  show  that  when  the  stability  of  an  organism  is 
artificially  altered  by  man  in  his  attempt  to  establish  new 
breeds,  infertility  and  death  of  these  varieties  or  breeds  re- 

sults ;  and  if  ttiis  happens  under  the  fortuitous  selection 
supposed  to  occur  in  nature,  any  considerable  variation 
would  residt  either  in  speedy  return  to  the  original  type  or 

in  speedy  extinction.  In  other  words,  so  beautifully  bal- 
anced is  the  organism  that  an  excess  or  deficiency  in  any  of 

its  parts,  when  artificially  or  accidentally  introduced,  soon 
proves  fatal  to  its  existence  as  a  species ;  so  that,  unless  na^ 
ture  is  a  vastly  more  skillful  breeder  and  fancier  than  man, 
the  production  of  new  species  by  natural  selection  is  an  im- 
possibility. 

Two  remarkable  books  by  two  of  the  ablest  exponents  of 
the  Darwinian  theory  of  evolution  have  appeared,  which 
may  be  t.aken  as  specimens  of  the  evolutionary  method,  and 
may  be  commended  to  those  who  desire  to  know  tliis  theory 
as  defended  and  extended  by  its  friends.f  One  of  these 
works  is  by  Alfred  Wallace,  who  may  be  truly  said  to  have 
anticipated  Darwin  in  the  theory  of  natural  selection — the 
other  by  Dr.  Romanes.  Darwin's  successor.  Both  claim  to 
be  orthodox, Darwinians,  though  each  accuses  the  other  of 

some  heresy.  Wallace's  book  may,  however,  be  accepted  as 
the  best  English  exposition  of  Darwinism  in  general,  that  of 
Romanes  as  the  ablest  attempt  to  explain  on  this  theory  the 
evolution  of  the  higher  faculties  of  man.  Neither  professes 
to  explain  the  origin  of  life,  but  both  profess,  life  and  spe- 

cies of  animals  being  given,  to  explain  their  development  as 
high  as  man  himself,  though  they  differ  materially  as  to  this 
highest  stage  of  evolution,  and  also  as  to  the  omnipotence  of 
natural  selection.  The  judicious  reader  will,  however,  ol> 
serve  that  both  take  for  granted  what  should  be  proved  ;  in 
other  words,  reason  constantly  in  a  narrow  circle,  and  con- 

stantly use  such  formula;  as  "we  may  well  suppose  "  instead of  argument. 
Take  as  a  specimen  from  Wallace  the  history  of  evolution 

of  the  water-ouzel  or  dipper.  It  may  serve  as  an  example 
of  the  questions  which  are  raised  by  the  Darwinian  evolu- 

tion, and  which,  if  they  have  no  other  advantage,  tend  to 
promote  the  minute  observation  of  nature,  of  which  Wal- 

lace's book  shows  many  interesting  examples.  It  serves,  at 
the  same  time,  to  illustrate  that  peculiar  style  of  reasoning 
in  a  circle  which  is  characteristic  of  this  school  of  thought. 

This  special  illustration  from  Wallace  has  been  chosen  be- 
•  Refutation  of  Danvin  (Philadelphia.  ISRO). 
+  Darwinism,  by  Wallace;  Mental  Evolution  in  Man,  by  Romanes. 
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cause  it  is  one  in  whieli  llie  iilca  of  aihiptation  f"  fill  a 
vacant  space — an  idea  as  nuieh  Laraarckian  as  Darwinian — 
is  introduced. 

"An  excellent  example  of  how  a  liniiteil  pi'fnp  of  species 
has  been  able  to  maintain  itself  by  adajitation  to  one  of 

these  '  vacant  places '  in  nature  is  afforde(l  by  the  curious 
little  birds  called  dippers  or  water-ouzels,  forming  the  genus 
Citidus  of  tlie  family  Cinclidif  of  naturalists.  These  birds 
are  something  like  small  thrushes,  with  very  short  wings 
and  tail  and  very  dense  plumage.  They  frequent,  ex- 
cUisively,  mountain-torrents  in  the  northern  hemisphere, 
and  obtain  their  food  entirely  in  the  water,  consisting,  as  it 
does,  of  water-beetles,  caddis-worms,  and  other  insect  larvie, 
as  well  as  numerous  snuiU  fresh-water  shells.  These  birds, 
although  not  far  removed  in  structure  from  thrushes  and 
wrens,  have  the  extraordinary  power  of  flying  umler  water; 

for  such,  according  to  the  best  observei's,  is  their  process  of 
(living  in  search  of  their  prey,  their  dense  and  somewhat 
fibrous  plumage  retaining  so  much  air  that  the  water  is  pre- 

vented from  touching  their  bodies,  or  even  from  wetting  their 
feathers  to  any  great  extent.  Their  powerful  feet  and  long 
curved  claws  enable  them  to  hold  on  to  stones  at  the  bottom, 
and  thus  retain  their  position  while  picking  up  insects, 
shells,  etc.  As  they  frequent  chiefly  the  most  rapid  and 
boisterous  torrents,  among  rocks,  waterfalls,  and  huge  bowld- 

ers, the  water  is  never  frcjzen  over,  and  they  are  thus  able  to 
live  during  the  severest  winters.  <1nly  a  very  few  species  of 
dipper  are  known,  all  those  of  the  Old  World  being  so  closely 
allied  to  our  British  bird  that  some  ornithologists  consider 
them  to  be  merely  local  races  of  one  species;  while  in 
North  America  and  the  Northern  Andes  there  are  two  other 

species. 
"  Here,  tlien,  we  have  a  bird,  which,  in  its  whole  Structure, 

shows  a  close  affinity  to  the  smaller  typical  perching  birds, 
but  which  has  departed  from  all  its  allies  in  its  habits  and 
mode  of  life,  and  has  secured  for  itself  a  place  in  nature 
where  it  has  few  competitors  and  few  enemies.  We  may 
well  suppose  that,  at  some  remote  period,  a  bird  which  was 
perhaps  the  common  and  more  generalized  ancestor  of  most 
of  our  thru.shes,  warblers,  wrens,  etc.,  had  spread  wiilely  over 
the  great  northern  continent,  a7id  had  given  rise  to  numer- 

ous varieties  adapted  to  special  conditions' of  life.  Among 
these  some  took  to  feeiling  on  the  borders  of  clear  streams, 
picking  out  such  larva;  and  raoUusks  as  they  could  reach  in 
shallow  water.  When  food  became  scarce  they  would  at- 

tempt to  pick  them  out  of  deeper  and  deeper  water,  ami 
while  doing  this  in  cold  weather  many  would  become  frozen 
and  starved.  But  any  which  possessed  denser  and  mure 
heavy  plumage  than  usual,  wliich  was  able  to  keep  out  the 
waler,  woidd  survive;  ami  thus  a  race  would  be  formed 
which  would  depend  more  and  more  on  this  kind  of  food. 
Then,  following  up  the  frozen  streams  into  the  mountains, 
they  would  be  able  to  live  there  during  winter ;  and  as  such 
places  afforded  them  much  protection  from  enemies  ami 
anqilc  shelter  for  their  nests  and  young,  further  adaptations 
woLdd  occur,  till  the  wonderful  power  of  diving  and  flying 

under  water  was  acquired  by  a  true  land  bird."'* 
Here  it  will  be  seen  that  a  bird,  distinctly  marked  off  by 

important  structures  and  habits  from  others,  is  supposed  to 
have  originated  from  a  different  species  at  some  remote 
period,  by  efforts  to  obtain  food  in  what,  to  it,  must  have 
been  an  unnatural  way ;  and  the  sole  proof  of  this  is  the 

expression, "  we  may  well  suppose."  Why  may  one  not  as  well 
suppose  that  all  the  perching  birds  were  at  first  like  water- 
ouzels,  which  woidd  accord  with  the  early  appearance  of 
aquatic  birds,  and  that  they  gained  their  diverse  forms  by 
availing  themselves  of  the  better  circumstances  and  more 
varied  food  to  be  found  in  the  wooils  and  fields,  so  that  the 

water-ouzel  may  be  a  survival  of  a  primitive  type?  Neither 
theory  can  be  proved,  and  the  one  is  as  likely  as  the  other, 
perhaps  the  latter,  of  tlie  two,  the  more  likely,  and  neither 
actually  e.xplains  anything.  It  is  to  be  deserved,  also,  as 
already  hinteil,  that  the  kind  of  evolution  in  this,  as  in  some 
other  cases  supposed  by  Wallace,  is  rather  Lamarckian  than 
Darwinian. 

It  is  interesting  to  note  that,  though  wedded  to  that 
strange  mode  of  reasoning  of  which  the  extract  above  given 
furnishes  an  example,  Wallace  frankly  and  fully  admits 
three  of  the  great  breaks  in  the  continuity  of  evolution. 
First,  he  admits  that  the  introduction  of  life  at  first  can  not 
be  accounted  for,  because  no  way  is  known  in  which  mere 
chemical  combination  can  produce  living  protoplasm.  Here, 

he  says,  "  we  have  indications  of  a  new  power  at  work  which 
*  Dartrinisin.  pp.  110,  117. 

wc  may  call  "N'itality."  Secomlly.  he  sees  no  cause  in  the continuous  evolution  for  the  introduction  of  aninnil  sensa- 
tion and  consciousness.  No  attempt  at  explanation  by  any 

modification  of  protoplasm  can  here  '•  afford  any  mental 
satisfaction,  or  help  us  in  any  way  to  a  solution  of  the  mys- 

tery." He  sees  a  similar  break  of  continuity  in  the  introduc- 
tion of  the  higher  faculties  of  man.  "  These  faculties  could 

not  have  been  developed  by  means  of  the.  same  laws  which 
have  determined  the  progressive  development  of  the  organic 

world  in  general  and  also  of  man's  physicjd  organism." 
These  he  refers  to  an  unseen  universe — to  a  world  of  spirit 
to  which  the  world  of  matter  is  altogether  subordinate.  If 
one  refers  these  three  great  steps  to  a  spiritual  Creator,  and 
eliminates  on  the  other  side,  the  known  development  of 
varii'tal  forms,  the  field  for  the  Darwinian  evolution  be- 

comes greatly  narrowed. 
Romanes,  the  author  of  the  other  work,  will  listen  to  no 

such  compromises;  but,  on  the  other  hand,  is  willing  to  ad- 
mit a  union  of  the  Darwinian  and  Lamarckian  doctrines, 

besides  sexual  selection  and  other  factors,  which  are  ad- 
mitted also  by  Spencer.  His  latest  work  is  devoted  to  the 

bridging  over  the  third  of  the  gaps  above  mentioned,  as  in  a 
previous  work  he  had  dealt  with  the  secon<l.  He  does  not 
affirm  that  he  has  fully  succeeded,  but  that,  by  considering 

the  case  of  savages  and  of  prehistoric  man,  we  "are  brought 
far  on  the  way  toward  briilging  the  psychological  distance 

which  separates  the  gorilla  from  the  gentleman."  It  is  one 
thing,  however,  to  be  on  the  way  to  a  chasm,  and  another  to 
be  assured  that  there  is  a  good  bridge  over  it.  If  one  suc- 

ceeds in  crossing  with  him  from  instinct  to  animal  intelli- 
gence, from  this  to  rational  thought,  from  this  to  ethical  judg- 
ments and  to  the  belief  in  God  and  immortality,  ami  along 

with  all  this  to  speech,  there  is  the  following  reward  in  re- 
gard to  one  step  of  the  progress:  "I  believe  that  this  most 

interesting  creature  (speechless  man)  lived  for  an  inconceiv- 
ably long  time  before  his  faculty  of  articulate  sign-making 

had  developed  sufficiently  far  to  begin  to  starve  out  the 
more  primitive  and  more  natural  systems :  and  I  believe 
that  even  after  this  starving-out  process  did  liegin,  another 
inconceivable  lapse  of  time  must  have  been  recjuired  to  have 

eventually  transformed  Homo  ahilus  into  llomu  sapiens." 
A  process  which  thus  requires  two  eternities  in  which  to 
pass  through  two  of  its  stages  may  well  stagger  the  credu- 

lity of  ordinary  specimens  of  Homo  sapiens,  and  may  surely 

be  dismissed  as  itself  "  inconceivable." 
While  however,  the  conclusions  of  Bomanes  are  thus 

somewhat  unsatisfactory,  his  book  contains  much  that  is 
valuable,  more  especially  with  reference  to  the  perfectly 

legitimate  questions  relating  to  the  development  of  civil- 
ization, and  of  new  ideas  an<l  inventions  in  human  history. 

Man  is  not  confined,  like  the  lower  animals,  within  the  range 
of  unvarying  instinct.  He  is  gifted  with  inventive  and 
progressive  powers,  and  in  the  study  of  the  progress  of 
these  there  is  scope  for  much  psychological  inquiry  and 
discussion,  though  it  is  evident  that  human  progress  is  not 
of  the  nature  of  a  slow  and  gradual  evolution,  but  rather 
by  sudden  leaps  under  the  influence  of  superior  genius 
arul  mental  power,  and  it  is  all  within  the  specific  limits 
of  man.  and  in  no  respect  tenils  to  the  jiroduction  of  a  new 

species. The  modern  hypotheses  of  evolution  jiresent  theiuselves 
to  the  Christian  under  two  aspects — the  theistic  and  the 
atheistic  or  agnostic,  for  the  two  last  are  practically  the 
same.  The  theistic  evolutionist  holds  that  God  creates,  but 

that  created  things  may  have  powers  of  spontaneous  evo- 
lution, under  laws  whereby  they  may  pass  into  new  and 

higher  forms.  The  atheist  and  the  agnostic  eliminate  the 
idea  of  a  Creator,  and  reduce  everything  to  the  action  of 
atoms  and  forces  supposed  to  he  practically  and  inherently 
omnipotent.  Thev  thus  make  of  these  atoms  and  forces  a 
supreme  God.  attributing  to  them  the  same  powers  assigned 
by  the  theist  to  the  Creator.  It  is  obvious,  however,  that 
many  adherents  of  evolution  have  no  clear  perception  of 
the  distinction  between  these  phases,  or  find  it  convenient 
to  overlook  its  existence,  since  they  often  hover  in  thought 
between  the  one  and  the  other,  or  occupy  one  or  the  other 

position  indifferently,  as  the  exigencies  of  debate  may  re- 

quire. 
It  is  also  to  be  observed  that  either  of  these  phases  of  evo- 

lution mav  admit  of  modifications.  One  of  the  most  impor- 
tant of  these  arises  from  the  distinction  between  the  idea  of 

slow  and  uniform  development  maintained  by  Darwin  and 

others,  and  that  of  sudden  or  intermittent  evolution  advo- 
cated by  such  evolutionists  as  Mivart  and  Le  Conte. 
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Viewing  tli(!  matter  in  this  liglit,  it  is  evident  tliat  neither 
the  theul(>{,'ieiU  idea  of  creation  nor  the  ev(]lutionist  iicition, 
in  either  of  its  phases,  can  have  any  close  dependence  on 
biological  and  geological  science,  which  studies  the  nature 
and  succession  of  organic  forms  without  ascertaininj^  their 
origin  ",  either  hypothesis  may,  however,  appeal  to  scientific 
facts  as  more  or  less  according  with  the  consequences  which 
might  be  expected  to  follow  from  the  origins  supposed.  It 
is  further  evident  that,  should  evolutionists  be  driven  by 
natural  facts  to  admit  the  sudden  apparition  of  organic 
forms  rather  than  their  gradual  development,  there  may  be 
no  apparent  dilTerenee,  as  to  matter  of  fact,  between  sucli 
sudden  apparition  and  creal  ion,  so  that  science  may  become 
absolutely  silent  on  the  question. 

Palicontology  has  indeed  tended  to  bring  the  matter  into 

this  position,  as  Barrande  and  othei's  have  well  shown. 
The  writer  has  elsewhere  adduced  tlie  advent  of  the  Cam- 

brian trilobites,  of  the  Silurian  cephalopod.s.  of  the  Devo- 
nian fishes,  of  the  Carboniferous  batrachians.  hitid  snails 

and  myriapods,  of  the  nuu'suiiia!  mammals  of  tlie  Mesozoic 
and  the  placental  nuimmals  of  the  Eocene,  and  of  the 
PaliBozoio  and  modern  floras,  as  illustrations  of  the  smiden 
swarming  in  of  forms  of  life  over  tlie  world,  in  a  manner 
indicating  flows  and  ebbs  of  the  creative  action,  inconsistent 
with  Darwinian  uniformity,  and  ijerhaps  unfavorable  to  any 
form  of  evolution  ordinarily  held.* 

This  neutral  attitude  of  science  has  been  strongly  insisted 

on  by  Dr.  Wigand  f  in  his  elaborate  work  Darii'inimius,  in 
which  he  holds  that  this  doctrine  does  not  represent  a  defi- 

nite and  consistent  scientific  etfort  and  result,  but  merely 
an  "  indefinite  and  confused  movement  of  the  mind  of  the 

age,"  and  that  science  may  ultimately  prove  its  most  dan- 
gerous f-ie.  In  like  manner  the  veteran  German  physiolo- 

gist Virchow,  in  an  able  address  before  the  Assembly  of 
German  Naturalists  at  Municli,|  taking  the  spontaneous 
generation  of  organisms  and  the  descent  of  man  from  ape- 

like ancestors  as  test  questions,  argues  in  the  most  conclu- 
sive manner  that  neither  can  be  held  as  a  result  of  scientific 

investigation,  but  that  both  must  be  regarded  as  problems 
as  yet  unsolved. 

But  in  the  face  of  such  opinions  as  these,  one  is  struck 
with  the  fact  that  eminent  men  of  science  in  England  and 
America  assert  that  science  demands  belief  in  the  theory  of 
evolution,  and  this  in  its  atheistic  as  well  as  its  theistic 

phase.  When,  however-,  reasons  are  asked  for  this  demand, 
those  who  make  it  are  themselves  obliged  to  admit  the  ab- 

sence of  a  scientific  basis  for  the  doctrine.  For  example, 
reference  may  be  made  to  the  able  and  elaborate  address 
delivered  before  the  American  Association  by  its  president, 

Prof.  Marsh,  lie  says  :  "  I  need  offer  no  argument  for  evo- 
lution, since  to  doubt  evolution  is  to  doubt  science,  and 

science  is  only  another  name  for  truth."  In  the  sequel  of 
the  address  he  limits  himself  to  the  evolution  of  the  verte- 

brate animals,  admitting  that  he  knows  nothing  of  the  ab- 
solute origin  of  the  first  of  them,  and  basing  his  conclusions 

mainly  on  the  succession,  in  distant  times,  and  often  in  dis- 
tant places,  of  forms  allied  to  each  other,  and  advancing  in 

the  scale  of  complexity.  Such  succession  obviously  falls 
far  short  of  scientific  proof  of  evolution  ;  and  other  than  this 

no  evidence  is  ofl'cred  for  the  strong  assertion  above  quoted. 
In  the  conclusion  of  the  address  he  asserts  that  life  may  be 
a  form  of  some  other  force,  presumably  physical  force  ;  but 
admits  in  the  same  breath  that  we  are  ignorant  of  its  ori- 

gin ;  and  finally  he  makes  an  appeal,  not  to  facts,  but  to 

faith  :  "  Possibly  the  great  mystery  of  life  may  thus  be 
solved  I  but  whether  it  be  or  not,  a  true  faith  in  science  knows 
no  limit  to  its  search  for  truth." 

Another  eminent  apostle  of  evolution.  Prof.  Tyndall,  as- 
serts, in  a  public  address,  that  "  it  is  now  very  generally  ad- 

mitted that  the  man  of  to-day  is  the  child  and  product  of 
incalculable  antecedent  time.  Ilis  physical  aiul  intellectual 
textures  have  been  woven  for  him  through  phases  of  history 
and  forms  of  existence  which  lead  the  mind  back  to  an 

abysmal  past."  But,  however  generally  this  may  l)e  "  ad- 
mitted," it  is  nevertheless  true  that  the  oldest  known  men 

are  as  truly  human  in  their  structures  as  those  now  living, 
and  that  no  link  between  them  and  lower  animals  is  known. 
In  a  previous  address  he  had  gone  further  back  still,  and 

*  In  England,  T>avidson,  Jeffreys,  AVilliamson,  Carruthers.  and 
other  eminent  naturalists  liave  strongly  insisted  on  the  tendency  of 
paiaeontolo^ical  facts  to  i)rove  ppmianenee  of  type  and  intermittent 
introduction  of  new  forms,  as  distinguished  from  descent  witii  grad- 

ual modifioalioti. 
t  Dr.  Albert  Wf^and,  Darwinismus  (18T5-77). 
i  On  the  Liberty  of  Science  (1877). 

afTinned  that  in  material  atoms  reside  the  "promise  and 
potency  of  life";  yet  in  his  capacity  of  physicist  he  has  by 
rigid  experiments  in  his  laboratory  done  as  much  as  any 
man  living  to  convince  us  that  science  knows  no  possibility 
of  producing  the  phenomena  of  life  from  dead  matter. 

The  man  who  in  a  popular  adilress  or  in  a  text-book  in- 
troduces the  "  descent  of  species "  as  a  proved  result  of 

science,  to  lie  used  in  framing  classifications  and  in  con- 
structing tlieories,  is  leaving  the  firm  ground  of  nature  and 

taking  up  a  position  which  exposes  him  to  the  suspicion  of 
being  a  dujic  or  a  charlatan.*  He  is  uttering  counterfeits 
of  nature's  currency.  It  should  not  be  left  to  theologians 
to  expose  him,  for  it  is  as  much  the  interest  of  the  honest 
worker  in  sciiaice  to  do  this  as  it  is  tliat  of  the  banker  or 

merchant  to  exjiose  the  impostor  who  has  forged  another's signature.  In  the  true  interests  of  science  one  is  called  on 

to  follow  the  weighty  advice  of  Virchow  ;  "  Whoever  speaks 
or  writes  for  the  public  ought,  in  my  opinion,  doubly  to  ex- 

amine just  now  how  much  of  that  which  he  says  is  objective 
truth.  He  ought  to  try  a-s  nnich  as  jiossible  to  have  all  in- 

ductive extensions  which  he  makes,  all  conclusions  arrived 
at  by  the  laws  ijf  analogy,  however  probable  they  may  seem, 
printed  in  small  type  under  the  general  text,  and  to  put 

into  the  latter  only  that  which  is  objective  truth."  To 
practice  such  teaching  may  require  much  self-denial,  akin  to 
that  which  the  preacher  must  exercise  who  makes  up  his 
mind  to  forego  his  own  thoughts,  and,  like  Paul,  to  know 

nothing  among  men  but  God's  truth  in  its  simplicity.  The 
mischief  which  may  be  done  to  science  by  an  opposite  course 
is  precisely  similar  to  that  which  is  done  to  religion  by  sen- 

sational jireaching  founded  on  distortions  of  scriptural 
truth,  or  on  fragments  of  texts  taken  out  of  their  connection 
and  used  as  mottoes  for  streams  of  imaginative  declamation. 

To  render  such  evils  impossible,  there  must  be  a  more 
general  and  truthful  teaching  of  science.  It  is  a  great  mis- 

take here  to  suppose  that  a  little  knowledge  is  dangerous : 
every  grain  of  pure  truth  is  precious,  and  will  bear  precious 
fruit.  The  danger  lies  in  misusing  the  little  knowledge  for 
purposes  which  it  can  not  serve  ;  and  this  is  most  likely  to 
take  place  when  facts  are  not  known  at  all,  or  imperfectly 
comprehended,  or  so  taught  as  to  cause  a  part  of  the  truth 
to  lie  taken  for  the  whole.  Let  the  .structures  of  animals 

and  plants  in  some  of  their  more  prominent  forms  be  well 
known,  along  with  their  history  in  geological  time,  and  the 

attempt  to  explain  their  origin  by  any  crude  and  simple  hy- 
potheses like  those  now  current  will  become  unreal  as  a dream. 

It  may  be  useful  in  conclusion  to  say  a  few  words  on  the 
application  of  the  doctrine  of  evolution  to  other  lines  of  in- 

vestigation than  that  of  organic  development.  Here  it  is 
scarcely  necessary  to  remark  that  when  one  speaks  of  the 
evolution  of  the  physical  universe  from  disseminated  atoms, 
of  chemical  elements  from  one  original  substance,  of  con- 

tinents and  mountain-chains  in  geological  time,  or,  on 
the  other  hand,  of  the  arts  and  languages  and  history  of 
men,  new  and  diverse  fields  are  entered,  in  which  the  devel- 

opments which  may  occur  are  altogether  diilerent  in  their 
nature  and  dependent  on  different  causes ;  in  which  conse- 

quently the  terra  evolution  must  in  each  case  have  a  distinct 
and  peculiar  meaning,  unless  indeed  the  reader  is  prepared 
to  use  it  to  designate  any  mode  of  doing  anything,  in  which 
case  it  loses  all  distinctive  significance. 

In  the  case  of  the  physical  universe  one  must  assume 
space  and  time,  matter  and  energy,  with  all  their  laws  and 
potencies,  and  has  then  before  him  the  question  of  the 
possible  interactions  of  these  in  time,  their  possible  deter- 

mination in  a  given  direction,  with  or  without  a  planning 
creative  mind,  and  in  the  things  developed  one  has  to  deal 
with  the  inorganic  and  the  dead,  altogether  destitute  of  the 
plastic  and  progressive  vital  energies  of  the  organic  world. 
Evolution  in  this  sense  is  merely  the  movement  of  a  ma- 

chine, the  original  construction  of  which  no  theory  of  evo- 
lution can  per  se  explain.  When,  on  the  other  hand,  the 

evolution  of  human  history  or  human  art  is  discussed,  an 

entirely  different  plane  is  reached.  Here  a  planning  in- 
telligent mind  deals  with  external  objects  and  molds  them 

to  its  will.  Here  also  the  new  factor  of  genius  appears  as  a 
sudden  inspiration  from  time  to  time,  giving  at  once  a  great 

•  Huxley,  in  the  preface  to  the  MnnnnI  of  the  Annlomy  of  the 
Invertehrnted  Animals  (1878).  has  taken  this  ground.  He  says:  "'I 
have  abstained  from  distussing  questions  of  aetiology,  not  because 
I  underestiiiiatp  their  iniportaiu-t'.  or  am  insensible  to  the  interest  of 
the  great  jn-ohlfm  of  evoIiiti..n,  hut  because,  in  my  mind,  the  grow- 

ing tenileiicy  to  iiii.'c  iii>  a-tiological  speculations  with  morphological 
generalizations  will,  it  unchecked,  throw  biology  into  confusion." 
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and  rapid  iiii|)ulse.  All  liistory  shows  tliat  in  tliis  way,  tind 
by  great  bounds,  advancu  has  been  secured,  and  noC  by  any 
slow  and  gradual  process  of  mere  struggle  and  survival. 
Here  also  the  subject  becomes  infinitely  coMiplicated  with 
the  varieties  of  liuman  taste,  feeling,  and  reason,  and  with 
the  infinite  interaction  of  interests  and  opportunities. 

Tlie  vague  and  indefinite  apiilication  of  the  term  evolu- 
tion to  all  these  modes  of  development  and  to  their  innumer- 
able and  complicated  causes  and  determinations  has  per- 
haps more  than  anything  else  teniled  to  disgust  men  of  com- 
mon sense  with  this  protean  and  intangible  philosophy,  and 

to  divorce  it  more  and  more  from  the  alliance  of  rigid 
science.  On  the  other  hand,  its  vague  and  shadowy  cliar- 
acter,  and  the  pretension  to  explain  all  things  by  one  domi- 

nant idea  have  great  charms  for  the  unwary  and  enthusi- 
astic crowd,  and  it  gives  a  cheap  and  easy  way  of  appearing 

learned  and  philosophical,  which  has  a  peculiar  attraction 
for  an  age  characterized  by  a  superficial  and  confused  ex- 

pansion of  thought  and  discussion,  and  by  an  intense  crav- 
ing for  the  exciting  and  sensational.  These  elements  of  the 

thought  of  the  age  must  for  some  time  longer  give  currency 
to  the  abundant  coinage  of  a  mint  which  so  easily  con- 

verts the  base  metal  of  speculation  into  the  semblance  of 
scientific  conclusions.  J.  William  Dawson. 

Evolutions,  Military  :  the  movements  by  which  troops 
change  the  order,  position,  and  direction  of  their  primary 
formation.  All  such  movements  as  marching,  counter- 

marching, changing  front,  forming  line,  facing,  wheeling, 
defiling,  deploying,  etc.,  come  under  the  general  head  of 
evolutions.  All  evolutions  are  performed  according  to  a 
regulated  system,  which  differs  in  its  details  in  the  armies 
of  different  nations. 

Ev'ora  (anc.  Ehora  and  Liheralitas  Juliw) :  town  of 
Portugal;  capital  of  the  province  of  Alemtejo;  pleasantly 
situated  about  73  miles  Ijy  rail  E.  liy  S.  from  Lisbon  (see  map 
of  Spain,  ref.  17-H).  It  has  two  ruined  forts,  a  large  Gothic 
cathedral  founded  in  1186,  several  convents,  a  library,  man- 

ufactures of  cotton,  cloth,  and  hats,  and  a  trade  in  wine.  It 

has  been  an  archbishop's  see  since  1.541.  Ebora  was  taken  by 
Sertorius  about  80  b.  o.  Here  are  Roman  antiquities  which  are 
more  interesting  than  any  others  in  Portugal.  Among  them 
are  an  aqueduct  said  to,  have  been  built  by  Sertorious  :  a 
temple  of  Diana  with  beautiful  Corinthian  columns  ;  and  a 
brick  tower  adorned  with  columns  of  the  Ionic  order.  Pop. 
about  14,000. 

Evremond,  av'r'mon',  Charles  de  Saint-Denis  :  seigneur 
lie  Saint-fivremond  ;  a  French  courtier  and  Uftfratfur:  b. 
near  Coutances,  in  Normandy,  Apr.  1,  161.S.  He  was  witty 
and  accomplished,  a  perfect  specimen  of  an  Epicurean  of 
that  time,  squandering  his  life  in  the  pursuit  of  frivolous 

pleasures,  and  I'eady  to  give  it  up  at  any  moment  for  the 
sake  of  a  bon-mot.  He  entered  the  army  abont  1629,  and 
became  a  friend  of  Turenne  and  the  Prince  of  Conde.  Hav- 

ing given  offense  to  Louis  XIV.  Ijy  his  raillery  and  sarcastic 

wit,  he  took  refuge  in  England  in  166'v.  He  gained  the 
favor  of  Charles  II.,  wlio  granted  him  a  pension  of  £300, 
and  he  never  returned  to  France.  He  wrote  dramas,  essays, 
anil  letters,  of  which  his  Cn/nedie  des  Acndemistes  pour  la 
Reformation  de  la  Liin(/iie  Francois  is  an  exceedingly  wit- 

ty, elegant,  and  entertaining  production.  His  Sir  Politics. 
which  he  wrote  in  company  with  Buckingham,  is  very  weak. 
D.  Sept.  20,  1703. 

fivreiix,  a'vro'  (anc.  Mediolanum,  afterward  Eburovices) : 
city  of  France;  capital  of  the  department  of  Eure  ;  pleas- 

antly situated  on  the  Iton  ;  about  67  miles  by  rail  W.  N.  W. 
of  Paris,  with  which  it  is  connected  by  railway  (see  map  of 

Prance,  ref.  3-E).  It  is  a  bishop's  see,  and  has  a  fine  old 
cathedral,  an  episcopal  palace,  a  theater,  a  clock-tower  built 
in  1417,  and  a  botanic  garden.  Here  are  manufactures  of 
cotton  and  woolen  fabrics,  leather,  etc.  ]&vreux  has  sus- 

tained numerous  sieges.  It  was  taken  and  pillaged  by  Rollo 
the  Norman  in  892  A.  D.,  and  was  burned  by  Henry  I.  of 
England  in  1119.     Pop.  (1896)  17,766. 

Ewald,  a't'alilt,  Georg  Heinricii  Augi'ST,  von  :  Oriental- 
ist and  biblical  critic  ;  b.  at  Gottingen.  Germany,  Nov.  16, 

1803.  He  became  Professor  of  Philosophy  in  the  University 
of  Gottingen  in  1831,  and  Professor  of  C)riental  Languages 
in  1835.  In  1837  he  was  removed  on  account  of  his  liberal 
political  opinions,  he  and  five  other  professors,  among 
whom  were  Gervinus  and  Grimm,  solemnly  protesting 
against  the  abolition  of  the  free  constitution  which  the 
Hanoverian  king  had  felt  himself  compelled  to  give  dur- 

ing the  revolutionary  commotions  in  1,S3(I.  He  went  to 
Tiibingen  as  professor  in  1838  (first  in  the  philosopliieal 
and  then  in  tlie  theological  faiailty),  but  became  involved 

in  conflicts  with  Catholics,  I'ielists,  and  Hegelians  (F.  C. 
Uaur  and  the  Tiibingen  school),  and  could  not  be  contented 
in  his  new  liome.  He  was  reinstated  in  liis  chair  at  Got- 

tingen in  1848.  anil  was  elected  a  memlier  of  the  North  Ger- 
man Parliament  in  1869,  where  he  was  a  bitter  opponent  of 

Prussia.  In  1874  he  was  found  guilty  of  a  libel  on  I'rince 
Bismarck,  and  was  sentenced  to  three  weeks'  ini])risoiiment. 
His  critical  judgment  was  not  equal  to  his  learning,  and  his 
character  was  mari-ed  by  excessive  arrogance ;  but  his  in- 
fiuence  on  liis  generation  was  enormous.  He  wrote  gram- 

mars of  Hel)rew  and  Arabic,  luinierous  commentaries  on 
the  Old  and  New  Testaments,  a  history  of  Israel,  a  work 
on  biblical  theology,  and  numerous  articles  touching  almost 
every  point  of  Semitic  learning  in  his  Year-hooks  of  Biblical 
Science  (1849-05).     I),  in  Gottingen,  May  4,  187.5. Revised  by  C.  H.  Toy. 

Ewald,  ilvaald,  Herman  Frederik  ;  Danish  novelist ;  b. 
in  Copenhagen,  Dec.  13,  1821.  After  writing  several  stories 
of  modern  life,  he  turned  his  attention  to  the  historical  ro- 

mance, with  which  he  has  been  very  successful.  Of  his 

books  may  be  mentioned  Vatdemnr  Krones  L'nt/donis- 
historie  (The  Story  of  Valdemar  Krone's  Youth,  his  first 
publication,  1860);  Familieii  ]S'ordl>y  (The  Nordby  Family, 1862) ;  Johannes  Falk  (1865) ;  Svenskerne  paa  Kronhorq 
(The  Swedes  at  Kronborg,  1867);  Agaihe  (187.3);  Kmtd 
Oyldenstjerne  (1875);  Niels  Brake  (1877);  Anna  I/arden- 

berg  (1880) ;  Dronningens  Jomfruer  (The  Queen's  Maidens, 
1885);  and  Griffeiifeld  (1888).  G.  L.  Kittreuge. 

Ewald,  .ToHANNES  ;  Danish  poet ;  b.  in  Copenhagen,  Nov. 
18,  1743.  He  gave  early  evidence  of  that  fickleness  and 
weakness  of  will  that  caused  most  of  his  subsequent  mis- 

fortunes, running  away  to  join  the  Prussian  army  in  1759, 
and  then  almost  immediately  deserting  to  the  Austrians. 

After  some  six  months'  soldiering  he  returned  home  and 
studied  theology.  His  literary  activity,  which  continued 
till  his  death,  began  in  1765  with  an  unsuccessful  didactic 
poem.  Four  years  later  his  drama  Adam  og  Eva  (Adam 
and  Eve)  was  published  and  gained  him  immediate  recog- 

nition. He  was  at  this  time  dominated  by  Klopstock  and 
his  school.  In  1770  apjieared  his  prose  tragedy  Biilf  Krage, 
which  is  chiefly  of  interest  as  indicating  the  direction  in 
which  the  Romantic  school  of  the  next  century  was  to  turn 
for  material.  It  exhibits  him  as  still  under  the  influence  of 

Klopstock.  Balder's  Bed  (The  Deatli  of  Balder),  a  tragedy 
in  iambic  pentameters,  marks  a  distinct  advance  in  inde- 

pendence of  his  models  and  in  poetic  power.  Its  influence 
on  Oehlenschlager  (q.  v.)  makes  its  appearance  in  1773  an 
important  date  in  Danish  literature.  Between  Rolf  Krage 

and  Balder's  D»d  Ewald  had  written  various  lyrics  and 
occasional  poems ;  an  essay,  Om  Pehersvende  (On  Bache- 

lors), remarkable  for  its  humor  and  elegance ;  and  three 
comedies  in  the  manner  of  Holberg :  De  hrutale  Klappare 

(The  Brutal  C'lappers),  Pebersrendene  (The  Bachelors),  and 
Harleqiiin  Patriot.  He  spent  1773-77  in  the  country  in 
poverty  and  ill-health,  induced  in  (lart  by  his  drinking  hab- 

its. From  this  time  dates  one  of  his  most  admired  ]ioems, 
RiDigsteds  Lyksaligheder  (The  Blessings  of  Kungsted).  In 
1777  he  returned  to  Copenhagen,  where  he  lived  in  im- 

proved circumstances  till  his  death.  Mar.  17,  1781.  In  Co- 
penhagen he  became  the  idol  of  the  literary  society  known 

as  the  "  Danish  Club,"  which  upheld  German  models  in  op- 
position to  Wessel's  "  Norwegian  Club,"  which  looked  to France  for  instruction.  He  had,  liowever,  freed  himself 

from -Klopstockism.  His  best  work,  the  comedy  of  77(e 

Fishers  (Fiskerne),  was  written  in  1778.  All  Ewald's 
writings  possess  an  historical  interest,  but  it  is  as  a  lyric 
poet  that  he  is  chiefly  remembered.  In  this  departmerit  of 

poetry  he  ranks  among  the  greatest  names  of  modern  Scan- dinavian literature.  His  two  best  songs,  Kong  Krislian 
slod  red  heien  Mast  (King  Christian  stood  by  the  High 
Mast)  and  Eiden  Giinvor  (Little  Gun vor),  which  occur  in 

The  Fishers,  are  among  the  most  popular  of  Danish  lyrics. 

A  careful  edition  of  Ewald's  works  (Johannes  Eirald's  Sam- 
lede  Skrifter.  8  \-oIs.)  by  F.  Ij.  Liebenbcrg  appeared  1850-55. 
See  also  A.  D.  J0rgensen,  Johannes  Ewald  (1888). G.  L.  KiTTREDGE. 

Ewell,  yu'fl,  Benmamin  Stoddert,  LL.D.:  soldier  and  ed- 
ucator; son  of  Dr.  Thomas  Ewell  and  Elizabeth  Stoddert; 

b.  in  the  District  of  Columbia,  .lune  10,  1810;  graduated 

at  West  Point,  1832  ;  served  while  lieutenant  Fourth  Ar- 
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tillery  lis  assistimt  professor  at  tlip  U.  S.  Military  Acarlemy 
lH:!3^;iG:  ri'siiciieii,  1836 :  civil  ciiKiiiecr  lK:i(j-:!!) ;  Professor 
of  Matliemaiics  and  Natural  Philosophy  at  Ilampdcn- 
Syiliicy  t'olli'ije  IS-'JO-tfi;  Professor  of  Mathi'iiialies  and 
Jiilita'ry  Seieiu-c  at  Washirij;toii  (:<illej,'e  lM4(i-48;  acting 
presi(l(Mit  and  Professor  of  Mathematics,  College  of  William 
and  Mary,  IH4H-t!);  Professor  of  Mathematics  and  Natural 

Science  184!i-61 ;  president  1S")4-«.S.  lie  served  in  the  Con- 
federate army  in  command  of  the  'Phirty-secoiid  Regiment 

Virginia  Voliiuteers  186l-(W,  and  as  adjiitant-gener.al,  with 

the'nink  of  colonel,  to  Gen.  .loseph  I-!,  .lohuslon,  wUile  com- 
in.Muding  the  departments  of  'reiniessee  and  Mississip[ii 
is«-'~(i4.  In  1874  he  reecived  the  degree  of  LL.  U.  from 

Hol5art  College,  N.  Y.  I),  in  Jauu's  City,  Vu.,  June  I'J, 
18'J4. 

Ewcll,  Ivii'iiARD  Stoddkkt:  son  of  I >r.  Thomas  Ewell  and 
Elizabeth  Stoddert;  h.  in  the  District  of  Cohuubia.  Ecb.  8, 

1817:  graduated  at  West  Point  in  1840;  served  with  dis- 
tinction on  the  frontier  and  in  the  Mexic-an  war  as  lieutenant 

and  captain  in  the  First  Regiment  of  Dragoons  1840-61  ; 
resigned  and  served  with  the  Confederates  as  lieutenant- 
colonel,  colonel,  brigadier-general,  major-general,  and  lieu- 

tenant-general 1861-65,  participating  in  the  battles  of  first 
and  second  Jlanassas,  in  the  latter  of  which  he  lost  a  leg. 
Front  Royal,  (Jross  Keys,  Port  Repiublic,  ami  Cedar  Moun- 

tain ;  assigned,  on  the  death  of  Jackson,  to  the  command  of 

his,  the  Second,  corps  of  Lee's  army,  which  he  led  at  the 
capture  of  Winchester,  at  Gettysburg,  Wilderness,  aiul  SpoK- 
svlvania  Court-house ;  relieved  from  duty  in  the  field  be- 

cause of  physical  inability,  and  ordered  to  take  charge  of 

the  department  of  Richmond:  captured,  on  Jjee's  retreat, 
at  Fisher's  Creek;  moved  after  the  war  to  Tennessee.  D.  in 
Springfield,  Teun.,  Jan.  25,  1872. 

Ewer,  vu>r,  Ferdinand  Cartwrioht  :  clergyman  ;  b.  at 
Nantucket,  :\lass.,  May  22,  1826;  graduated  at  Harvard, 
1848:  was  ordained  a  minister  in  San  Francisco,  1858;  came 

to  New  York  in  1860 ;  became  assistant  minister  of  St.  Ann's ; 
in  1862  rector  of  Christ  Church;  but  developing  rituali.stic 
tendencies  he  resigned,  and  his  friends  formed  for  him  the 
new  Church  of  St.  Ignatius.  1871,  in  the  same  city,  and  he 
was  its  rector  till  his  death.  He  made  a  great  stir  by  his 
iSennons  on  the  Failure  of  Protedantism  (New  York,  1869). 
Died  while  on  a  visit  to  Mont-real,  Oct.  10,  1883. 

Ewiii^,  yu'ing.  Finis  :  one  of  the  fathers  of  the  Cumber- land Presbyterian  Church;  b.  in  Bedford  co.,  Va.,  June  10, 
1773,  of  Scotch-Irish  stock ;  is  said  to  have  studied  for  a 
time  in  college.  He  removed  to  a  place  near  Na-shville, 
Tenn..  and  in  1823  married  a  daughter  of  Gen.  William 
Davidson  :  Joined  a  Presbyterian  church,  and  soon  after  re- 

moved to  Kentucky.  Awakened  in  1800  to  a  new  religious 
life,  he  was  licensed  to  preach,  and  in  1803  was  ordained  by 
the  Cumberland  presbytery,  llis  ordination  not  being  rec- 

ognized by  the  Kentucky  synod,  the  presb)'tery  being  dis- 
solved, and  the  action  of  the  synod  being  sustained  by  the 

General  Assi^inbly,  he  with  two  others  in  1810  formed  the 
germ  of  the  new  Cumberland  Presbyterian  Church.  In 
1820  he  removed  to  Missouri.  D.  in  Lexington.  JIo..  Julv  4, 
1841. 

Ewing-.  James  Alfred,  B.  Sc,  F.  R,  S.  :  Professor  of  En- 
ginrering  and  writer  on  electro-technics,  especially  in  the 
donuiin  of  magnetism :  b.  in  Dundee,  Scotland,  SX-av.  27, 
1855 ;  educated  at  the  High  School  of  Dundee  and  at  Edin- 

burgh University,  where  he  graduated  in  science ;  was  as- 
sistant to  Sir  William  Thomson  in  telegraph  engineering, 

then  Professor  of  Engineering  at  the  L'niversity  of  Tokio 
1878-83.  Since  1883  he  has  been  Professor  of  Engineering 
in  University  College,  Diuidee.  Professor  Ew'ing  is  the 
autlior  of  an  important  work,  MiujHetic  Inductiim  in  Iron 

and  other  J/ctiil.i  (lsi'.»2);  also  of  many  important  papers  in 
electricity  and  nuignetism,  and  upcm  the  measurement  of 
earthquake  motion,  a  subject  to  which  he  gave  much  atten- 

tion while  in  Japan. 

Ewingr,  Thomas,  LL.  D. :  statesman ;  b.  near  West  Liberty, 
Ohio  CO.,  Va.,  Dec.  28,  1789.  In  1792  he  removed  with  his 

pirents  to  Ohio.  In  his  youth  lie  prepared  himself  for  col- 
lege by  night-study,  while  employed  in  the  Kana.wha  salt- 

works. In  1815  he  graduated  at  Ohio  Univei'sity  at  Athens, 
receiving  thi'  first  degree  of  A.  1>.  ever  coulerrrd  in  that 
Slate.  He  was  called  to  the  bar  in  1816 :  U.  S.  Senator  from 

Ohio  18:*.l-:i7  and  1850-51 ;  U.  S.  Secretary  of  the  Treasury 
(1841)  under  Harrison,  and  Secretary  of  the  Interior  under 
Taylor  (1S49).     He  was  the   father  of  (ien.  Tlmmas  Ewing 

(b.  Aug.  7,  1829;  d.  Jan.  21, 1896),  and  father-in-law  of  Gen. 
W.  T.  Sheruum.     D.  at  Lancaster,  O.,  Oct.  26,  1871. 

ExactifHis  [from  Lat.  cj-iir'tio,  act  of  driving  out,  forc- 
ing out.  a  forced  contribution  ;  deriv.  of  txi'yere,  exfK;t;  ex, 

out  +  n<ji'n\  drive]:  a  leg;d  term  of  ecclesiastical  jurispiTi- 
dence,  usi:(l  in  the  .Middle  Ages  to  denote  such  duties  or 

contributions,  demanded  by  the  clergj'  of  their  parishioners, 
as  were  extraordinary,  either  because  they  were  new  ami 
against  custom  or  because  their  amount  was  unduly  in- 

creased. They  were  illicit,  and  it  was  found  necessary  re- 
peatedly to  denouniu"  their  unlawfulness.  The  power  of  the 

clergy  over  their  parishioners  or  of  the  bishops  over  the 
subordinate  clergy,  was  so  great  tliat  it  was  easy  for  tlieiii 
to  make  the  most  outrageous  exa<:-tions.  In  589  the  third 
Council  of  Toledo  forbade  the  bishops  "exactiones  diociesi 
vel  darana  infligare,"  and  the  meaning  of  this  is  more  ex- 

actly defined  by  Leo  IV.,  who  in  853  forbade  the  bishops  to 
exact  from  the  clergy  and  ecclesiastical  institutions  of  their 
dioceses  "dationes  ultra  statuta  patrum  aut  super  ajipositiK 
in  angariis."  Yet,  in  1 179,  Alexander  III.  found  it  neces.sary 
to  repeat:  "  Prohibemus  ne  ab  abbatibus,  vel  episcopis, 
aliisve  pnrlatis  novi  census  imponantur  ecclesiis,  nee  veteres 
augeantur,  nee  partum  redituum  suis  usibus  appropriare 

pnesumaut." 
Example-ltooks  :  same  as  Exempla-books  (g.  v.). 
Exarch  [from  Gr.  e^apx^^  leader,  chief] :  in  ancient  Greece, 

the  person  who  conducted  tfie  dramatic  chorus  during  the 

performance,  as  distinguished  from  the  coi-yphicus  and  the 
choregos,  of  whom  the  former  was  the  teacher  of  the  chorus, 
generally  the  author  of  the  jilay,  while  the  latter  was  simply 
some  rich  citizen  who  supplied  the  costs  of  the  outfit  of  the 
chorus.  Later  on  the  title  was  useil  in  the  Eastern  Church 
to  denote  the  highest  ecclesiastical  dignify,  and  was  bestowed 
on  the  bishops  of  Alexandria,  Antioch,  Ephesus,  Ca'sarea. 
and  Constantinople,  but  was  soon  exchanged  in  most  places 
for  that  of  patriarch,  though  it  never  was  wholly  abolished. 
At  present  it  denotes  a  chancellor  or  deputy  under  the 
patriarch  in  the  Russian  Greek  Church.  He  travels  as  a 
delegate  from  the  p.atriarch  through  the  diocese,  investi- 

gating the  discipline  of  the  monasteries  and  the  observance 
of  the  canons,  and  forming  a  kind  of  court  of  appeals  in 
all  ecclesiastical  cases  arising  between  the  clergy  and  the 

people. 
As  a  civil  officer,  an  exarch  was  a  viceroy  intrusted  with 

the  administration  of  one  or  more  province.s.  The  title  was 
given  especially  to  the  prefects  who  from  the  middle  of  the 
sixth  century  until  the  middle  of  the  eighth  governed  that 
part  of  Italy  which  was  subject  to  the  Byzantine  empire. 
The  line  began  with  Narses.  an  officer  of  Justinian,  who  re- 

conquered Italy  from  the  Ostrogoths.  They  held  their  court 
at  Ravenna,  combining  civil,  military,  and  often  ecclesiasti- 

cal authority.  They  appointed  dukes  as  vice-governors  for 
several  parts  of  Italy,  and  these  often  made  themselves  in- 

dependent. The  exarchate  was  finally  destroyed  by  the 
Lombards  in  752 ;  three  years  later  Pepin  of  France  con- 

quered Ravenna  and  ceded  it  to  the  po]ie.  The  title  of 
exarch  for  high  civil  and  military  officers  was  employed  in 
Western  Europe  until  the  twelfth  century. 

Excam'bion  [a  doublet  of  exchange,  excamhivm  being  the 
Med.  Lat.  form  of  Ital.  scambio,  subst.  of  scambiare  <  Lat. 

ex  +  cainbia're] :  in  the  law  of  Scotland,  an  exchange  of 
lands,  or  the  contract  by  which  one  piece  of  land  is  ex- 

changed for  another.  The  term  is  chiefly  used  in  laws  and 
treatises  relating  to  the  rights  of  heirs  j)ossessing  lands 
under  deeds  of  entail.  They  are  empowered  to  exchange,  or 
excamb,  certain  portions  of  them  (not  amounting  in  value 
to  more  than  one-fourth  in  value  of  the  entailed  estates)  for 
other  lands  contiguous  to,  or  convenient  to  be  held  with,  the 

entailed  lands.     "  Revised  by  F.  Sturges  Allen. 
Ex  cath'edra  [Lat.,  from  out  the  chair;  Lat.  cathedra  = 

Gr.  KaBeSpa.  .seat] :  a  jihrase  originally  applied  to  decisions 
given  by  popes  or  prelates  in  a  solemn  judicial  manner. 
Hence  it  is  applied  to  every  decision  pronounced  by  any  one 
in  the  exercise  of  his  proper  authority,  as  a  judge  on  the 
bench,  etc 

ExceHeiicy  [from  Lat.  excelUntia,  superiority,  deriv.  of 
excel  lere.  be  eminent] :  a  title  of  honor  given  to  ambassa- 

dors, governors  of  British  colonies,  and  the  Governor  of 
Massachu.setfs.  The  President  of  the  U.  S.  and  the  gov- 

ernors of  many  of  the  States  have  the  same  title  by  coxirt- 
esy.  In  former  times  .it  was  applied  only  to  sovereign 

I>rinces. 
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Excc^Imans,  ek'sel'miiaiV,  or  Exelmans,  Remi  Joseph  Isi- 
tnoRE,  Baron  :  a  French  marshal ;  h.  at  Bar-k'-l)uc,  Nov.  \ii, 
1775.  He  entered  the  army  in  17!)1,  and  became  aide-de- 
-camp  to  Murat  in  ISOl.  He  served  with  distinelion  at  Aus- 
terlitz  (1805),  and  j;aiiu'd  tlie  rank  of  general  of  hrit;ad(^  for 
his  conduct  at  Kylau  (1ISU7).  In  the  Kussian  canipainn  (1.S12) 
he  commanded  a  division  and  pive  ()roof  of  much  skill.  He 
directed  a  corps  at  the  battle  of  Waterloo  (1815),  after  vvhieli 
he  passed  four  years  in  exile.  lie  was  restored  to  his  title 
as  a  peer  in  1881,  and  became  a  marshal  of  France  in  1851. 
D.  July  10,  1852. 

Excelsior  Springs:  city;  Clay  eo..  Mo.  (for  location  of 
county,  .see  nuip  of  Missouri,  ref.  8-D) ;  on  the  Ch.,  Mil. 
and  St.  P.  Railway;  30  miles  N.  E.  of  Kansas  City.  It  is 
situated  in  an  agricultural  region,  and  is  a  summer  resort. 
Pop.  (1890)  3,0:i4. 

Exchange  [with  restoration  of  Lat.  prefi.K  e.r-.  from  0.  Fr. 
eschange  (>  IVIod.  Fr.  echange)  :  Ital.  scamhio  <  deriv.  of 

Lat.  ex,  out  +  cambia'rn,  change]:  (1)  a  place  of  meeting (also  called  a  bourse)  of  traders  in  any  given  line  (jf  business, 
as  stock  exchange,  produce  exchange,  etc. ;  (3)  commercial 
pii per  and  the  transactions  to  which  it  gives  rise.  Bills  of 
exchange  as  a  method  of  commercial  settlement  are  probably 
of  nearly  coincident  date  with  the  origin  of  commerce.  De 
Paw  says  that  bills  of  excliange  were  used  at  Athens,  and 
were  known  among  the  Arabs.  The  Abbe  Raynal  says  they 
were  known  in  the  East  Indies  when  the  Portuguese  iirst 
arrived  there.  Macpherson  says  there  is  no  express  mention 
of  them  in  any  known  record  until  the  bi'ginniug  of  Ihe 
thirteenth  century,  when  the  pope,  in  the  plenitude  of  his 
power  as  sovereign  of  the  world,  offered  the  kingdom  of 
Sicily  and  Apulia  to  King  Henry  III.  on  the  condition  that 
he  would  drive  Manfred  out  of  it.  Henry  accepted  it  for 
his  second  son,  and  authorized  the  pope  to  carry  on  the  war 
against  Manfred  at  the  expense  of  England;  wfiereupon  the 
pope  took  up  large  sums  from  the  Italian  merchants,  who 
were  compensated  by  drawing  bills  on  the  English  prelates 
and  sending  agents  to  collect  them.  Owing  to  the  balance 
of  trade  or  debt  between  any  two  places,  either  domestic  or 

foreign,  there  may  be  a  diil'erence  of  value  between  a  given 
quantity  of  gold  or  silver  in  such  places  respectively.  This 
itiiference  is  called  the  exchange,  and  it  is  generally  ex- 

pressed by  a  percentage  on  the  bill  that  is  bought  for  remit- 
tance. The  exchange  is  said  to  be  at  par  when  tliere  is  no 

such  difference,  or  ■■  when  a  given  ipiantity  of  gold  in  one 
country  is  convertible  at  the  market-price  into  such  an 
amount  of  the  currency  of  that  country  as  will  purchase  a 
bill  of  exchange  on  the  other  country  for  such  an  amount 
of  the  currency  of  that  other  country  as  will  there  be  con- 

vertible at  the  mai'ket-price  into  an  equal  quantity  of  gold 
of  the  same  fineness."  Exchange  is  said  to  be  in  favor  of  a 
country  when  a  given  quantity  of  gold  purcliased  in  it  is 
convertible  into  such  an  amount  of  the  currency  of  another 
country  as  will  there  be  convertilile  into  a  greater  qmuitity 
of  gold  of  the  same  fineness;  and  it  is  said  to  be  adverse,  or 
against  a  country,  when  the  proceeds  of  a  bill  of  exchange 
will  yield  in  the  country  to  which  it  is  transmitted  a  smaller 
(|uantity  of  gold  of  the  same  fineness.  The  effective  limita- 

tion, therefore,  to  the  price  of  a  bill  of  exchange  designed 
for  transmission  to  another  country  is  the  cost  of  sending 
gold.  The  exchange  will  ordinardy  rise  to  the  height  of 
the  cost  of  transmitting  gold,  which  is  made  up  of  freight, 
insurance,  interest,  and  brokerage ;  but  if  there  is  little  gold 
in  a  country,  and  if  the  sources  of  supply  are  uncertain,  it 
may  greatly  exceed  that  cost,  especially  if  the  balance  of 
foreign  debt  be  adverse.  The  principal  circumstance  which 
determines  the  cost  of  gold  in  a  country  is  the  state  of  its 
foreign  account.  If  its  exports  are  continuously  less  than 
its  imports,  it  must  transmit  gold  or  silver  to  pay  the  dif- 
ference. 

Payments  of  money  to  be  transmitted  from  the  U.  S.  to 
France  or  Germany  are  usually  made  with  bills  of  exchange 
drawn  payable  in  the  standard  money  of  those  comitries. 
Remittances  of  money  payable  in  other  foreign  countries 
are  commonly  made  in  bills  of  exchange  drawn  on  London, 
the  chief  monetary  center  of  the  world. 

The  act  of  Congress  of  Mar.  ?,.  1878,  provided  that  the 
values  of  the  standard  coins  of  the  various  nations  should 
be  estimated  annually  by  the  director  of  the  mint,  and  be 
|iroclaimed  on  the  first  day  of  January  by  the  Secretary  of 
the  Treasury.  (See  Coinage.)  It  also  provided  that  in  all 
payments  by  or  to  the  treasury,  whether  made  in  the  U.  S. 
•or  in  other  countries,  where  it  becomes  necessary  to  com- 128 

pule  the  value  of  I  hi'  sovereign  or  pound  sterling,  it  shall 
b(^  deemed  eipial  to  $4,801)5;  Ihe  same  rate  to  be  used  in 
apprai.sing  merchandise  im|jorled,  when  the  value  is  by  in- 

voice in  sovereigns  or  pounds  sterling.  It  also  provided 
that  tills  rate  should  be  used  in  Ihe  construclion  of  <-on- 
tracts  payable  in  sovereigns  or  pounils  slei-jing;  that  this 
valuation  should  be  the  par  of  exchange  belween  Great 
Britain  and  the  U.  S. ;  and  that  all  coni  racis  made  afler  Ihe 
first  day  of  Jan.,  1874,  based  on  an  assunud  par  or  exchange 
with  Great  Britain  of  54f/.  to  the  dollar,  or  if.iM^  to  the 
sovereign  or  pound  sterling,  should  be  null  and  void. 

Soon  after  tlie  pa.ssage  of  the  act  the  Secretary  of  the 
Treasury  issued  a  circular,  from  which  it  appears  that  l)y  a 
usage  dating  back  to  an  early  period  in  coloniid  liistory  the 
dollar  had  been  rated  as  equivalent  to  54r/.  sterling;  the 
pound  therefore  at  .f4.44J,  or  £9  =  .'t;40.  The  dollar,  which 

was  the  original  subject  of  comparison,  was  Ihe  old  Sp.am'sli 
silver  dollar,  or  piece  of  eight  reals,  and  the  computatioiv 
at  the  time  was  approximately  true,  as  compared  with  the 
British  silver  money.  In  all  transactions  of  exchange  in- 

volving the  dollar  and  British  money  the  par  was  therefore 
assumed  at  54fZ.  to  the  dollar,  any  difference  from  this  par 
being  represented  liy  premium  or  discount. 

The  true  par  vidue  of  the  pound  sterling  is  $4.8665,  and 
the  fictitious  par,  at  the  assumed  rate  of  54f/.  to  the  dollar, 
is  |!4.4444.  Formerly  dealers  selling  exchange  charged  a 
nominal  premium  of  9A  per  cent,  on  the  fictitious  par  of 
•14.444.  In  appearance,  exchange  was  lieavily  against  the 
U.  S.,  when,  in  truth,  there  was  neither  ]iremiuiu  nor  dis- 

count, as  9i  per  cent,  on  .|4.4444  gives  exactly  ,|4.8665. 
Thus,  tlu'ough  a  pure  fiction,  retained  by  usage  only,  and 

not  by  any  law,  exchange  with  Great  Britain  apjjeare'd  per- manently against  the  U.  S.,  whose  bonds  were  quoted  at  a 
fixed  discount  of  nearly  85  per  cent,  below  their  real  value. 
The  remedy  for  such  anomalies  lay  in  the  abandonment  of 
the  false  par  or  valuation  of  the  moneys  of  the  L^.  S.  in 
British  money,  and  it  was  to  this  object  that  the  law  re- 

ferred to  was  directed.  In  quoting  exchange  on  foreign 
Cf>untries  it  had  never  been  the  practice,  except  in  dealings 
with  Great  Britain,  to  assume  a  jiar  upon  which  a  percent- 

age was  rated.  The  universal  rule,  except  in  this  case,  was 
to  quote  the  money  of  the  LT.  S.  against  the  money  of  other 
countries.  Thus  on  France  and  the  franc  countries,  ex- 

change was  quoted  in  francs  and  centimes  to  the  dollar; 
on  Prussia,  cents  to  the  thaler:  on  Frankfort,  cents  to  the 
florin;  and  so  on.  In  reforming  praeliee  with  Great  Brit- 

ain the  same  method  was  adojited.  and  exchange  on  Lon- 
don is  now  quoted  as  so  many  dollars  and  cents  to  the 

pound  sterling.  Revised  by  A.  T.  Hadley. 

Excliange,   Bill  of:  See   Bill   of   Exiiiaxoe   and  Ex- 
CHANCiE. 

Exclie(iner  [with  false  use  of  Ijat.  prefix  e.r-  from  M. 
Eng.  eseheker  <  0.  F.  csf/ieA-cr,  checker-board,  the  checkered 
table  on  which  accounts  were  computed,  a  court  of  revenue  ; 
a  deriv.  of  0.  Fr.  esehecs  :  Ital.  scacchi,  chess  (Eng.  chess 
from  0.  Fr.  esclies,  anotlier  form  of  same),  ultim.  from  Pers. 

slul/i.  king]  ;  a  former  sujiei'ior  British  court  of  I'ccord.  more 
fully  designated  as  tlie  Court  of  Exchequer.  See  Exchequer, Court  of. 

Exchequer  Bills :  negotial>le  interest -bearing  liills  issued 
at  the  Exchequer,  under  the  authority  of  acts  of  Parliament, 
as  security  for  money  advanced  to  the  Government.  The 
recei]its  of  the  British  trea.surv  from  the  ordinarv  sources  of 
taxation  amounted  in  1891-92  to  £75,604,119.  the  mode  of 
collecting  and  disbursing  sums  of  money  so  large  as  this 

may  greatly  enhance  or  diminish  the  liurden  of  the  tax- 
payers, and  in  a  corresiionding  degree  affect  Ihe  interests  of 

the  receivers.  The  witlidrawal  of  any  considei'alile  portion 
of  the  revenue  from  the  pockets  of  the  people  and  placing 
it  in  the  treasury  as  a  hoard  in  waiting  to  meet  the  liabilities 
of  expenditure  would  very  seriously  affect  the  movements 
of  business.  The  policy  of  tlie  exclie(|uer-bill  system  very 
hap]ulv  obviates  such  disturbance  of  the  money  movement 

of  the  'kingdom.  The  investments  in  these  bills  are  almost entirely  drawn  from  the  inactive  capital  of  business  people. 
For  such  service  the  exchequer-bills  arc  admirably  adapted. 
Thev  vary  but  a  triHe.  and  when  they  can  be  had  are  always 
in  demand  ;  they  never  enter  into  tlie  currency  circulation, 
and  i-arelv  aiipear  in  the  reports  of  the  British  money  mar- 

ket. Thev  are  issued  in  denominations  of  £100.  £200.  £.500, 
ami  £1.000  Ijills,  and  have  ten  half-yearly  coupons  attached 
stating  that  the  bearer  is  entitled  to  the  interest  on  the  sum 
named,  but  not  stating  the  amount  of  the  interest,  as  that  is 
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fixed  from  yc«r  to  ycaranil  ciiii  never  cxcwd  5i  jier  eciit.  per 
annum.  It  is  now  usually  about  2\  per  cent.  At  the  end 
of  eaeh  twelve  nudiths  the  liolders  nniy  claim  iiaymeiil  <jf 

the  prineipal  sum  named  on  the  I'aee  of  the  bill,  but  at  no other  time.  They  are  used  as  reserves  of  the  Knglisli  banks 
and  bankers,  and  may  be  tendered  during  the  last  six 
months  of  every  year  in  payment  of  eusloms,  excise;  and 
other  duties  jiayable  to  the  (ioviTument.  They  were  first 
brought  into  use  by  Chaneellor  Monlajfue,  Earl  of  Halifax, 
at  the  time  of  the  great  financial  dillicullies  attendant  upon 
the  recoimiKc  and  the  over-issue  of  the  Hank  of  ICnglanil  to 
the  Government  in  the  earliest  years  of  its  existence.  From 

that  time  on,  through  two  centnries,  lh(!y  have  been  so  use- 
ful as  to  have  become  a  prominent  feature  of  the  British 

fiscal  system.  Tlieir  normal  functi(m  is  to  anticipate  tJie 

income'of  those  taxes  whicli  are  payable  only  at  such  nei'i- ods  as  are  too  distant  from  (>ach  other  to  meet  the  daily 
draffs  upon  the  treasury.  Tlie  taxes  of  this  class  amount 
to  about  the  half  of  tlii^  annual  revenue  of  the  kingdom, 

and  in  that  proportion  rerpiire  an  artificial  ailjustment  as 
to  the  times  of  answering  to  their  current  disbursement. 
The  biUs  are  usually  made  redeemal)le  about  the  time  the 
incoming  taxes  shall  reach  the  treasury.  One  of  their  ex- 

cellent adaptations  to  serviire  is  in  the  circumstance  that 
they  furnish  the  fumls  to  the  common  currency  liy  the  price 
at  which  they  are  sold  to  capitalists  in  .-idvance  of  the  equiva- 

lent demand  ma<le  upon  the  taxpayers,  providing  the 
Government,  at  a  small  rate  of  expense,  with  the  avails  of 
the  internal  taxes,  and  at  the  same  time  providing  before- 

hand the  currency  for  |)ayment  without  affecting  the  gen- 
eral volume  in  the  service  of  the  l)usiness  community.  The 

U.  S.  has  never  had  anything  corresponding  to  the  British 

exchequer-liills  policy.'  Revised  by  A.  T.  Hadlev. 
Exclieqiicr  Chamber,  f'oiirt  of:  in  England,  originally 

a  court  of  all  the  judges  of  the  three  superior  courts  of  com- 
mon law,  assembled  for  the  decision  of  matters  of  law.  l?y 

1  Will.  IV.,  e.  70.  this  court  was  constituted  the  proper  tri- 
bunal for  tlie  trial  of  writs  of  error  from  the  three  superior 

courts  of  common  law.  The  judges  of  two  of  these  courts 

always  formed  the  court  of  appeal,  which  reviewed  the  deci- 
sions of  the  third.  Error  lay  from  this  court  to  the  House  of 

Lords.  It  is  now  abolished' and  its  jurisdiction  in  appeals  is transferred  to  the  court  of  appeal  under  the  Judicature  Acts. 
See  CorRTs.  Revised  by  P.  Stueges  Allen. 

Exclieqiipr.  C'linnocUor  of  the :  the  title  of  the  highest finance  minister  of  the  British  Government.  This  office  is 
from  its  nature  necessarily  intrusted  to  a  Commoner.  When 
the  Prime  Jlinister  is  a  member  of  the  House  of  Commons, 
he  sometimes  liolds  the  office  of  Chancellor  of  the  Exchequer. 
See  Chaxcellor. 

Exchequer,  Court  of:  in  England,  one  of  the  three  su- 
perior courts  of  common  law  which  were  abolished  by  the 

Judicature  Acts,  this  court  being  constituted  the  exchequer 
division  of  the  high  court  of  justice.  It  was  originally 

established  for  the  recovery  of  the  king's  debts  and  ordinary 
revenues  of  the  crown.  The  judges  of  this  court  consisted 
originally  of  the  Lord  Treasurer,  the  Chancellor  of  the  Ex- 

chequer, and  three  puisne  judges,  whicli  last  were  called 
barons  of  the  exchequer.  In  its  later  shape  it  became,  in 
fact,  a  combination  <if  eight  distinct  ancient  courts.  It  ac- 

quired concurrent  jin-isiliction  with  the  other  two  superior 
courts  in  all  personal  actions  by  the  fiction  of  the  plaintiff 
being  a  delator  to  the  king — a  fiction  which  was  abolished 
by  3  Will.  I\^.,  c.  39.  It  had  exclusive  jurisdiction  in  eases 
ill  which  the  royal  revenue  was  concerned,  and  also  had  an 
equital.ile  jurisdiction,  which  was  abolished  by  5  Vict.,  c.  .0, 
and  transferred  to  the  court  of  chancery.  The  court  at  the 
time  of  its  abolition  consisted  of  six  judges — viz.,  the  chief 
bari  m  and  five  barons  of  exchequer.  Error  lay  from  this  court 
to  the  Court  of  Exchequer  Chamber  (</.  i:) ;  see  also  Courts. 

Ireland  had  a  court  of  exchequer,  consisting  of  a  lord 
chief  baron,  three  barons,  and  a  master,  with  the  necessary 
cleriis  and  other  inferior  officers,  liut  it  was  abolished  as  such 

by  the  .Sui)reme  Coui't  of  Judicature  Act  (Ireland),  1877, 
being  constituted  the  exchequer  division  of  the  high  court 
of  justice  in  Ireland.  Scotland  had,  until  the  year  IS.^,  an 
exchiMpicr  court  which  decided  (pu^stions  relating  to  revenues 
and  customs, and  to  honors,  estates,  forfeitures,  and  penalties 
arising  to  the  crown.  Its  aiilhority  and  jurisdiction  was 
transferred  to  the  court  of  session,  wliich  was  declared  to 

be  the  court  of  excheipu^r  in  Scotland.  One  of  the  lords 
ordinary  appointed  by  the  crown  acts  as  a  lord  ordinary  in 

exchequer  cases.  "  Revised  by  F.  Sturoes  Allex. 

EXCOMML'.MCATIOX 

Exeheqiier  Tallies  [tiil/y  is  connected  with  Fr.  tailler, 
to  cut]:  tallies  of  wood  by  means  of  which,  up  to  the  year 
nwi,  the  Englisli  exchequer  checked  its  accounts.  The 
checking  was  done  as  follows :  Seasimed  wands  of  ha/el, 
ash,  or  willow  were  inscribed  on  one  side  willi  the  sum  f<vr 
which  the  tally  Wiis  an  acknowledgment,  and  on  the  other 
with  the  Roman  characters  inilicative  of  the  same  sum.  with 

the  date  and  iiayer's  name.  Notches  of  varied  appearance 
stood  for  various  amounts.  Tlie  deputy  chancellor  then 
split  the  stick  with  knife  and  mallet  in  such  a  way  that 
each  check  was  divided;  and  when  the  payer  presented  his 

tally  for  jiayment,  it  was  first  matched  with  its  correspond- 
ing tally  in  the  exchequer  oflice.  This  ancient  and  clumsy 

device  was  nevertheless  an  almost  perfect  protect  i<in  against 
forged  applications  tor  money.  The  old  tallies  were  stored 
in  tlie  Parliament  House,  and  in  WM  Parliament  ordered 

them  to  be  burned.  The  fines  became  superheated  in  con- 
se(iuence,  and  the  building  itself  was  destroyed. 

Excipieiit,  or  Vehiele  [exeipient  is  from  Lat.  e.xrijicrK, 

take  up,  undctrtake;  ex,  out  +  ca'pere.  take]:  in  pharmacy, an  inert  snljstance  used  to  give  form  and  consistence  to 

solid  preparations,  such  as  pills  and  druyieH.  or  to  give  pal- 
atabilityand  the  necessary  qualities  for  adiidnistration  to 
any  medicine.  The  various  conserves,  also  honey,  treacle, 
simple  sirups,  glycerin,  white  of  egg,  and  mucilage  of 
acacia,  are  among  the  most  useful  eseipient.s. 

Excise,  ek-sTz'  [by  folk-etyni.  corruption  (as  if  meaning  a 
cutting  out)  from  M.  Eng.  assise  <  0.  Fr.  asise.  assise,  deriv. 
of  assedir  <  Lat.  asside  re,  sit  down  to :  assize  is  the  cont inu- 
ance  of  tlie  correct  form] :  a  tax  on  goods  of  home  produc- 

tion, as  distinct  from  customs  or  duties  on  imports.  The 
term  excise  is  chiefly  used  in  Great  Britain,  tlie  correspond- 

ing term  in  the  U.S.  being  internal  revenue.  The  British 
excise  system  as  a  system  dates  from  the  Long  Parliament 

in  1643,"  duties  being  levied  to  support  tlie  army  against 
Charles  I.  It  was  continued  after  the  Restoration,  and  fur- 

ther extended  in  1733.  At  the  beginning  of  the  nineteenth 
century  taxes  of  this  kind  were  widespread  and  oppressive. 
Under  the  leadership  of  Sir  Robert  Peel,  beginning  about 
1844,  there  was  a  gradual  abolition  of  the  excise  duly  upon 
many  articles,  with  the  most  useful  results  to  trade.  In  1849 
the  boards  of  excise,  r-tamps,  and  taxes  were  united  as  com- 
missionei-s  of  inland  revenue.  The  present  revenue  of  the 
United  Kingdom  from  taxes  of  this  kind  is  upward  of  £25,- 
000,000.  Tiie  chief  duties  of  the  sort  in  France  are  those 
upon  spirits,  wine  and  beer,  on  tobacco  and  snuff,  and  on 
gold  and  silver  plate,  while  with  them  may  be  included  leg- 

acy and  succession  duties  and  stamp  taxes  on  various  com- 
mercial transactions.  For  similar  taxes  in  the  U.  S..  see  In- 
ternal Revenue  and  Finance.  A.  T.  Uadley. 

Excito-motor  Action  :  in  physiology,  that  variety  of  re- 
flex action  which,  arising  from  impressions  made  at  the 

periphery  (internal  or  external),  is  first  transmitted  by  affer- ent nerve-filaments  to  a  nerve  center,  and  thence  reflected 

without  volition  along  motor  (deferent)  nerve-filaments  to  a 
muscle,  whicli  is  thereby  aroused  to  action.  For  example,  a 
sudden  impression  of  light  causes  the  pupil  of  the  eye  to 
contract  ;  the  presence  of  a  particle  of  food  in  the  glottis 
causes  intense  involuntary  coughing.  (See  Reflex  Action.) 
Excito-motor  action  is  peculiarly  active  in  very  young  chil- 

dren and  in  many  of  the  lower  animals.  In  .some  diseases 
(tetanus,  hydrophobia,  strychnia  poisoning)  it  is  immensely 

increased.  "  Chloral,  belladonna,  curari  poison,  and  especially 
the  alkaloid  curaria— all  appear  powerfully  to  reduce  action 
of  this  kind. 

Exclusion  Bill :  in  English  history,  a  bill  which  was 
designed  to  exclude  the  Duke  of  York  (King  James  II.) 
from  the  throne,  because  he  was  a  Roman  Catholic.  It  was 

adopted  bv  the  House  of  Commons  in  1679,  but  was  rejected 

by  the  House  of  Lords.     See  Charles  II.  and  Ja.mes  II. 

Excomniiuiiciition  [from  deriv.  of  Eccles.  Lat.  excom- 

munic.a  re.  put  under  ban  ;  ex,  out  of  +  communica're,  com- municate; (■omm!*«i*-,  common,  shared]:  the  formal  expul- 

.sion  of  a  person  fi-om  privileges  religious  or  social,  inflicted 
by  church  authority  iqion  persons  accused  of  misconduct  or 
heresy.  The  ancient  Israelites  excommunicated  offenders 

by  exclusion  from  the  camp,  by  ''cutting  off  from  the 
people."  and  in  later  times  by  "  putting  out  of  the  syna- 

gogue." This  lumishment,  in  extreme  cases  at  least,  was  a 
soc~ial  interdict  of  the  severe.st  kind.  Excommunication  in 
tlic  Christian  Church  was  established  liy  Christ's  teachings, 
and  by  the  preceiit  and  example  of  the  apostles,  and  was 

I 
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nccnssary  l>i)th  for  tde  self-pivscrvaticiii  o[  the  Chiu'cvli  iiikI 
for  the  spiritUiil  ami  moral  gooil  ol  Ihr  olfoiuler.  In  eariy 
times — as  also  in  the  Roman  Catliolic  and  in  several  of  the 

Kel'ormeil  Churches  at,  present— there  was  a  lesser  aM(l  a 
fjreater  exeommuniealion  ;  the  former  a  virtual  suspension 
from  Chureh  privileges,  the  latter  a  formal  (•xpulsion.  The 
greater  excommunication  iu  the  Latin  Church  is  less  severe 

than  the  anathema.  Excommunication  was  not  unfre- 

(luently  employed  by  the  popes  in  former  times  as  a 

punisli'ment  for  refractory  mouarchs,  and  even  for  whole nations,  liut  in  later  times  it  lias  not  been  so  employed,  the 
so-called  exconuuunication  of  Victor  Emmanuel  in  1^60 

being  merely  a  statement  of  the  ecclesiastical  penalties 

which  the  pope  miglit  inflict  upon  the  invaders  of  the  pon- 
tifical domains.  In  Prussia  and  Switzerland  the  excom- 

munication of  the  Oil!  Catholic  priests  by  the  Catholic  bish- 
ops in  1871-7;{  brought  on  severe  conflicts  between  the  state 

and  the  Church.  Excommunication  is  rarely  resorted  to  in 
modern  days  in  any  other  than  the  Roman  Communion. 

Exe,  eks  (anc.  Isnea) :  a  river  of  England ;  rises  in  Ex- 
inoor,  in  Somersetshire,  flows  generally  soiithward  through 
Devonshire,  and  after  a  course  of  .')4  miles  enters  the  Kng- 
lish  Channel  at  Exmouth.  The  chief  towns  on  its  banks  are 
Tiverton  and  Exeter. 

Execution  :  in  civil  law,  the  formality  of  signing,  sealing, 
and  delivering  a  deed,  or  of  signing  and  publishing  a  will : 
in  civil  actions,  the  cari-ying  out  tlie  final  judgment  of  the 
court,  or,  more  strictly,  the  writ  directing  the  sheriff,  coroner, 
or  marshal  to  carry  such  judgment  into  effect. 

Under  the  law  of  England^  there  were  three  writs  in  con- 
stant use  to  enforce  a  judgment  for  the  payment  of  money : 

1,  a  writ  ot  fieri  facias,  uommQ\\\y  called  a  , ft'. /'«.,  direct- 
ing the  officer  to  cause  to  be  made  the  amount  of  the  judg- 

ment out  of  the  goods  and  chattels  of  the  debtor;  2,  a  writ 
of  elegif,  given  bv  statute  of  13  Edw.  11.,  directing  the  officer 
to  deliver  the  goods  and  chattels  of  the  debtor  to  the  creditor 
at  an  appraisecl  value,  in  satisfaction  of  the  judgment,  and, 
if  thr^se  are  insufficient,  to  put  him  in  possession  of  one-half 
th(!  debtor's  land  t,ill  t^e  rents  and  profits  satisfy  the  judg- 

ment ;  3,  a  writ  of  rapitis  ad  satisfacie.nduin,  commonly 
called  a  crt.  sre.,  directing  the  officer  to  arrest  the  debtor  and 
keep  him  in  confinement  till  he  satisfies  the  judgment. 

The  English  practice  has  been  somewhat  changed  in  the 
State  of  New  York.  There  are  two  writs  of  execution — one 
against  the  property,  and  one  against  the  person,  of  the 
debtor.  The  former,  which  resembles  the  fi.  fa.,  directs  the 
sheriff  to  satisfy  the  judgment  out  of  the  personal  property 
of  the  debtor  within  the  county,  and,  if  sufficient  can  not  be 
founil,  then  out  of  his  real  property,  and  to  return  the  writ 
within  sixty  days.  The  latter,  like  the  ca.  sa.,  directs  the 
officer  to  arrest  the  debtor  and  keep  hiui  in  jail  till  he  pays 
the  judgment  or  is  discharged  according  to  law.  Since  the 
act  of  1831  abolishing  imprisonment  for  debt  this  writ  is 
allowed  in  comparatively  few  cases,  .as  when  the  debt  was 
contracted  in  fraud,  or  the  debtor  h.as  attempted  to  remove 
his  property,  or  has  violated  his  duty  in  some  trust  relation. 
Under  the  execution  against  the  property  the  sheriff  sells  at 

public  auction  the  i-eal  and  personal  property  of  the  debtor, 
though  a  variety  of  articles  necessary  for  the  prosecution 
of  a  business  and  support  of  a  family  are  exempted,  as  also 
a  homestead  to  tlie  value  of  one  thousand  dollars,  subject 
to  certain  conditions.  If  the  judgment  is  for  the  recovery 
of  specific  real  or  personal  property,  the  execution  directs 
the  sheriff  to  deliver  such  property  to  the  plaintiff.  Many 
other  States  of  the  Union  have  closely  followed  the  New 
York  practice. 
Although  these  proceedings  are  instituted  by  the  party  in 

whose  favor  the  judgment  is  rendered,  they  are  considered 
as  the  acts  of  the  law,  and  the  officer  intrusted  with  their 
performance  is  resjionsible  to  the  party  aggrieved  for  any 
misconduct  or  neglect  of  duty. 

Executive  Departnieiit,  The  :  in  the  U.  S.  Government, 
the  branch  of  the  pulilic  service  which  attends  to  the  execu- 

tion of  the  laws  (if  the  fteneral  Government.  This  dc[iart- 
ment  is  under  the  direct  control  of  the  President,  who  is  the 

principal  executive  officer.  The  duties  of  the  Executive  De- 
pai'tinent  are  the  most  extensive  of  all.  It  makes  all  civil, 
naval,  and  military  ani)ointments,  and  manage-,  the  army  and 
navy,  collects  customs  and  internal  revenue,  sells  public  lands, 
and  liays  all  a]i|irn|ii-iations  authorizeil  by  Congress.  Tlie 
Secretary  of  State,  of  t  lie  Treasury,  of  the  Interior,  of  War,  of 
the  Navy,  the  Postmaster-Generaj,  the  Attorney-General,  and 
the  Secretary  of  Agriculture  take  rank  next  the  President  as 

officers  of  the  Executive  Department;  they  together  consti- 
tute file  cabinet,  which,  by  usage,  has  become  a  consulting 

or  advisory  council  to  the  President.    See  United  States. 

Executor  [liat.  exsecu'tor,  one  who  carries  into  effect, 
deriv.  of  ax'scqui,  exsecu'fnm  ;  cr..  out  +  .ic'qui,  follow] :  one to  whom  a  testator  commits  the  execution  of  his  last  will. 

The  will  is  the  source  of  the  executor's  title,  and  the  probate 
(or  proof)  of  the  will  is  merely  evidence  of  it.  As  a  general 
rule,  any  one  capable  of  making  a  cont  ract  can  be  an  execu- 

tor. In  England,  an  infant  may  be  appointed  executor,  but 
can  not  act  as  such  during  minority.  In  many  of  the  U.  .S. 

it  is  provided  by  statute  tliat  flo  person  inider  twenty-one  is 
compet  ent  to  act  as  executor.  The  chief  duties  of  .an  executor 
are  to  bury  the  deceased  in  a  manner  suit-alile  to  the  estate 
which  he  leaves,  to  prove  the  will,  ma,ke  an  inventory  of  his 
goods,  collect  the  assets,  and  pay  the  debts  and  legacies.  An 
executor  has  general  control  over  the  personal  estate,  and 
possesses  the  same  property  in  it  as  the  testator  had  when 
living,  an<I  the  same  remedies  to  recover  it.  He  has  no 
power  over  the  real  estate,  unless  it  is  given  to  him  by  the 
will,  or  unless  the  loc-al  law  gives  it  to  him  when  the  per- 

sonal property  is  insufficient  to  pay  the  debts.  When  he 

has  authority' given  to  him  in*  a  will  to  control  the  real estate,  he  is  not  deemed  to  act  as  an  executor,  but  either  as 
a  trustee  or  the  grantee  of  a  power,  according  to  the  nature 
of  the  authority  conferred  upon  him. 
An  executor  de  son  tort  is  one  who  interferes  with  the 

goods  of  a  deceased  person  without  lawful  authority.  lie 
has  the  trouble  of  an  executor  without  t  he  advantages.  He 
may  be  sued  as  executor  if  any  assets  liave  come  into  his 
hands,  but  can  not  bring  an  action  as  executor. 

In  some  States,  executors  are  required  to  give  bonds  for 
the  faithful  discharge  of  their  duties,  and  in  others  the  jiro- 
bate  court  has  a  right  to  require  them  to  furnish  security  if 
there  is  any  doubt  of  their  solvency. 

Exeire'sis,  or  Exeget'iciil  Tiieology  [f.rfgcsis  is  Gr. 

ei-hyricris,  interpretation,  deriv.  of  i^nye'iaBai.  lead  the  way, ])rcscrilic,  tell  at  length,  exjilaiu  :  i^.  in\{.  +  vyelaeai.  lead]: 
the  first  aTid  most  im|>ort,ant  part  of  tlieological  science, 
covering  the  whole  field  of  bililical  literature,  or  all  that 

pertains  to  the  learned  explanation  of  the  Old  and  New 
Testaments.  It  originated  among  the  Jewish  ralibis,  but 
was  afterward  far  more  extensively  cultivated  among  the 
Christian  Fathers,  the  Reformers,  and  the  divines  of  all 

ag<  s,  and  is  now  engaging  more  attention  than  ever  before. 

It  has  received  much  imimlse  from  Oi-icntal  discoveries  (in 

lilg/pt,  Palestine.  Babylon,  and  Assyria)  and  from  llie  ad- 
vances in  the  knowledge  of  tlie  classical  and  Semitic  lan- 

guages. It  is  taught  as  a  science  and  practiced  as  an  art  in 
all  theological  institutions,  and  its  results  are  applied  from 

every  pulpit  throughout  the  Christian  world. 

I.' Kinds  of  E.tegesis.~(\]  Phitotnqiml  or  grammatico- 
historical  exegesis  is  the  basis  on  which  all  other  interiireta- 
tion  and  application  must  rest.  It  aims  simply  at  the 

meaning  of  the  writer  according  to  the  recognized  laws  of 

language  and  the  usvs  Inqiiendi  at  the  time  of  composition, 

ancf  according  to  the  historical  situation  of  the  writer,  ir- 
respective of  anv  doctrinal  or  sectarian  bias.  It  implies  a 

thorough  knowl'edge  of  Greek  and  Hebrew,  and  familiarity 
with  contemporary  literature.  (2)  Theoloijical  exegesis  de- 

velops the  doctrinal  and  ethical  ideas  of  the  writer  in  or- 
ganic connection  with  the  whole  teaching  of  the  Scriptures 

and  according  to  the  analogy  of  faith.  (3)  Pracftcnl  or 

Ihmiilctiral  exegesis  is  the  application  of  the  well-ascer- 
tained results  of  grammatical  and  theological  interiireta- 

tion  to  the  wants  of  the  Christian  congregation,  and  belongs 

1  )-opei-ly  to  the  pulpit,  the  Bible  class,  and  the  Sunday- school.  , 

11.  Auxiliary  and  Snpplemenfaru  Brandies— {\)  ̂^"^'"'^f' 
Pliilology,  the  science  of  the  languages  in  which  the  lilble 

was  originallv  written— viz..  the  Hebrew  in  the  Old  lesta- 

ment  (with  a"  few  sections  in  the  cognate  Semitic  dialect 
called  Chaldee  or  bililical  Aramaic),  and  the  Greek  in  the 

New  Testament.  The  latter  is  not  the  classical  Greek,  but 

the  Macedonian  or  Alexandrian  dialect,  with  a  strong  He- 

brew coloring  (hence  called  the  Hellenistic,  because  sjioken 

by  the  Hellenists,  i.  e.  the  Greek  Jews)  and  the  infusion  of 

the  spirit  of  Christianity,  which  created  new  words  or  
in- 

spired a  deeper  meanimr' into  old  words.  The  New  lesta- 
ment  Greek  requires,  therefore,  a  particular  study,  speeial 

<'rammars  (i.  e.  Winer,  Buttmann,  Jr.).  and  special  diction- 

aries (Walil,  Bretschncider,  WUke,  Grimm,  Cremer,  Robin- son, Thayer). 
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('Z)  liihlical  Archii>nln(jtj  or  Anfiquil lex — i.  c.  a  systematic 
d(!si-ri|)li<iii  of  the  external  and  internal  condition  of  the 
nations  arnonff  which,  and  the  countries  in  which,  the  liilile 
■was  coin|ioscd.  This  inchides.  a^aiM,  the  j^eof^rapliy  and 
natural  history  of  l'alestin(^  anil  adjacent  countries,  the 
topography  of  Jerusalem,  an  account  of  the  donu^stic  habits, 
social  institutions,  agriculture,  arts  and  science,  religious 
rites,  and  ceremonies  of  the  Hebrews.  The  material  of 
Jewish  anticiuitles  is  derived  mostly  from  the-  Bible  itself, 
but  also  fnjin  Philo  and  Josephus,  the  Talmud,  the  monu- 
nuMital  remains  from  Egypt,  Assyria,  I5al)yli>n,  and  the  ac- 

counts of  modern  explorers  down  to  t  he  labors  of  the  Pales- 
tine Kxploral  ion  Societies  of  England.  Gcrnniny,  and  the  U.S. 

(:i)  Bihticdl  Criticism  is  twofolil — textual  (also  called 

lower)  and  literary  (also  called  higher).  2'e.rtnal  criticism deals  witli  t  he  form  or  letter  of  the  Hible,  and  aims  at  the 

approximate  restoration  of  tlu!  original  text  as  it  came  from 
the  hands  of  the  authoi-s.  The  autographs  being  lost,  rc- 
(■■lurse  must  lie  had  tn  the  oldest  uncial  manuscripts,  which 
date  t'roui  the  fourth  and  lil'lh  centuries.  Besides,  we  have 
partial  and  secondary  sources  of  the  (ireek  text  in  the  very 
numerous  Scripture  (|uotatioiis  of  the  Christian  Fathers 
(Origen,  Irena'us,  Eusebius.  Chrysostom,  Andjrose,  Jerome, 
etc.),  and  the  old  tniiislatioiTs  (especially  the  Syriac  Peshitta, 
the  Latin  Itala,  and  the  improved  Vidgate  of  Jerome;. 
Textual  criticism  iiu'lndes  a  discussion  of  the  merits  of  the 
received  text  (fc.rtns  ii-crji/iis,  derivcil  frouL  Erasmus.  Ste- 

phens, Beza,  and  Elzevir),  the  principles  fur  ascertaining  the 
oldest  and  purest  text,  the  classification  of  manuscripts  and 
diiierent  readings,  and  a  history  of  the  printed  text  from 
Erasmus  and  the  Compluteiisian  Polyglot  down  to  Laeh- 
mann,  Tisehendorf,  Tregelles,  Westcott  and  Hort.  There 

is  a  gradual  approach  to  an  agreement  among  the  best  crit- 
ics, and  the  conviction  of  the  essential  integrity  of  the  [jrimi- 

tive  text  has  been  greatly  strengthened  by  the  latest  dis- 
coveries (e.  g.  the  Codex  Sinaiticiis),  the  full  publication 

of  the  Codex  Sinaiticus  (St.  Petersburg,  1863),  and  the  Codex 
Valicaiius  (in  fac-simile,  1889),  and  the  investigations  of 
the  leading  critical  editors.  Literary  or  historical  criticism 
deals  with  the  contents  of  the  Bible  an<l  investigates  the 
questions  of  authorship,  and  all  the  historical  surroundings 
of  the  several  books  as  also  their  collection  into  a  collective 
body  or  canon. 

(4)  Hi-tlorico-critieal  Introdxidion  to  the  Boohs  of  the 
Old  and  New  Testaments  is  a  literary  history  of  the  Bible, 
and  includes  all  the  introductory  information  necessary  for 
the  proper  understanding  of  its  contents,  as  the  question  of 
the  genuineness  and  integrity  of  the  book,  the  persons  ̂ ad- 

dressed, the  place  and  time  of  composition,  the  object  and 
aim  of  the  writer.  It  gives  also  a  history  of  the  canon  or 
collection  of  the  several  books  of  the  Bible  into  one  authori- 

tative code,  distinct  from  all  other  books,  and  recognized  as  a 
rule  (Kavdv)  of  faith  and  morals  by  those  who  receive  them. 
The  principal  works  on  introduction  are  by  De  Wette,  Hug, 
Bleek,  Reuss,  Weiss,  Holtzmann,  Godet,  Home,  Davidson. 
Haverniek,  Keil,  Ewald,  Wellhausen,  Driver.  Cornill.  Com- 

pare also  tlie  Bible  Dictionaries  of  Kitto(3d  ed.  by  William 
L.  Alexander,  3  vols.).  William  Smith  (eil.  with  improve- 

ments by  Hackett  and  Abbot,  in  4  vols.;  revised  English 
ed.,  1893,  sqq.),  Pairliairn.  Winer,  Sehenkel.  Hiehm,  SchafE. 

(.5)  Biblical  Ilermeneutics — i.  e.  the  science  of  the  prin- 
ciples of  interpretation,  and  the  necessary  qualifications  for 

an  expouniler  of  the  Scriptures.  These  qualifications  are 
partly  intellectual  (familiarity  with  the  general  laws  of 
thought  and  sfieeeh,  knowledge  of  the  particular  languages 
of  the  Bible,  s<jund  judgment)  and  ])artly  moral  (freedom 
from  prejudice,  readiness  to  do  justice  to  the  author,  sym- 

pathy with  his  spirit  and  ideas).  Works  by  Fairbaim,  Im- 
mer,  Terry,  Diestel.  Parrar. 

(6)  Biblical  Tlieology  of  the  Old  and  New  Testaments  is  a 
summing  up  of  the  results  of  exegesis  in  systematic  order, 
and  presents  a  full  view  of  the  teaching  of  the  Scriptures, 
irrespective  of  the  subsequent  systems  of  denominational 
dogmatics  and  ethics  derived  from  them.  This  branch  of 
exegetical  theology  is  of  recent  growth,  and  has  thus  far 
been  mostly  cultivated  by  continental  scholars.  There  are 
also  special  treatisi«  on  the  theology  of  Christ,  the  theology 
of  Paul,  John,  and  Peter.  Each  of  the  apostles,  as  he  has 
his  own  peculiar  style,  represents  also  a  special  as|ieet  of 
the  Christian  .system ;  yet  all  harnuaiize  and  exhibit  to- 
gether  the  fulhiess  of  the  Gospel.  Comp.are  the  works  of 

Schmid,  I'.aur,  Weiss,  and  ̂ 'an  Oosterzee  on  New  Testament 
Theoh)gy;  Ewald,  Schultz,  and  Oehler  on  Old  Testament 
Theology;  and  Wendt  on  the  teaching  of  Jesus  (1893). 

III.  History  of  Exegesis  and  Principal  Commentaries. — 
(1)  ./cwisA  exegesis,  confined  to  the  Old  Testament.  It  be- 

gan soon  after  the  chwe  of  the  canon.  It  was  especially  de- 
voted to  t,h(^  Law  (the  Thorah),  i.  e.  the  Pentateuch,  and 

derived  from  it  nunnte  rules  for  the  individual,  social,  and 
ecclesiastical  relations.  The  body  of  these  interpretations 
is  called  31idrash.  The  prevailing  method  of  exegesis  was 
the  rabbinical  or  literal ;  it  excluded  all  foreign  ideas,  and 
was  subservient  to  the  strict  legalism  of  the  Pharisees.  But 
among  the  Hellenist  (Greek-speaking)  Jews,  esjiecially  in 
Alexandria,  the  allegorizing  method  obtained  favor,  espe- 

cially through  Philo  (il.  al)out  40  A.  D.),  wlio  endeavored  to 
combine  the  IMo.saic  religion  with  Platcmic  jihilosophy,  and 
prepared  the  way  for  the  allegorizing  exegesis  of  Clement 
and  Origen  of  Alexandria.  The  Jewish  ralibins  of  the  Mid- 

dle Ages  cultivated  grammatical  exegesis  at  a  time  when  the 
knowledge  of  Hebrew  had  died  out  in  the  (Christian  Church. 
The  most  distinguished  among  them  are  Ibn  Ezra  (d.  1167), 
\i.  Sal.  Isaak  or  Kaschi  (d.  llOo).  David  Kiinchi  (d.  1190), 
Moses  Malmonides  (d.  1204).  Their  commentaries  are  print- 

ed separately,  ami  also  in  the  so-called  Kabbinical  Bibles 

e.  g.  of  Buxt'orf  (3  vols.,  Basel.  1618). (2)  Patristic  Exegesis. — The  first  use  made  of  the  Bible 
in  the  Church  was  ]iractieal  and  homiletical.  It  was  to  the 
early  Christians  what  it  still  is  to  the  great  mass  of  believ- 

ers, and  will  be  to  the  end  of  time — a  book  of  life,  of  spirit- 
ual instruction  and  edification,  of  hope  and  comfort.  .Sci- 

entific or  learned  exegesis  began  when  the  Bible  was  jier- 
verted  by  heretics  and  made  to  serve  all  sorts  of  errors.  The 
Greek  Church  took  the  lead.  Origen  (180-254).  the  greatest 
scholar  of  his  age,  a  man  of  genius  and  iron  industry,  is  the 
father  of  critical  exegesis.  He  is  full  of  suggestive  ideas, 
but  far  from  being  sound.  His  theory  of  hermeneuties  is 
untenable,  and  opens  the  way  for  the  most  fanciful  and  ar- 

bitrary expositions  or  impositions.  He  distinguishes  three 
senses  in  the  Bible,  corresponding  to  the  three  parts  of  man  : 
(a)  a  literal  or  bodily  sense;  (b)  a  moral  or  p.sychic  sense; 

(f)  an  allegorical  or  mystic,  spiritual  sense.  Where  the  lit- 
eral sense  is  offensive,  he  escaped  the  difficulty  by  adopting 

a  purely  spiritual  sense.  The  greatest  commentators  of  the 
Greek  Church  are  Chrysostom  (d.  407),  who  in  his  Hrjmilies 
explained  the  ]irincipal  books  of  the  Old  and  New  Testa- 

ments, Theodore  of  Mopsuestia  (d.  429),  Theodoret  of  Cvtos 
(d.  457).  Among  the  Latin  Fathers.  Augustine  (d.  430)  is 
the  profoundest  and  most  sjiiritual.  Jerome  (d.  419)  the  most 
learned  and  critical,  expounder.  The  latter  achieved  the 
highest  merit  by  his  improved  Latin  version  of  the  Bible 
(the  Vulgate),  which  remains  to  this  day  the  standard  ver- 

sion of  the  Koman  Church.  The  Council  of  Trent  forbade 

the  interpretation  of  Scriptures  except  according  to  "the 
unanimous  consent  of  the  Fathers."  But  this  rule,  strictly 
carried  out,  would  prevent  all  progress  in  theology ;  and  be- 

sides, such  a  "  unanimous  consent  "  does  not  exist  except  in the  most  fundamental  doctrines. 

(3)  J/ediieval  exegesis  was  purely  traditional,  and  con- 
sisted of  l.irief  glosses  (glossaria)  or  of  extracts  from  the 

Fathers  (called  catena;  Pafriim).  The  original  languages  of 

the  Bible  were  almost  unknown  in  the  \\'est,  and  even  the 
first  among  the  scholastics  depended  upon  Jerome's  version 
for  their  knowledge  of  God's  word.  The  prevailing  method 
distinguished  four  senses  of  the  Scriptures:  (o)  the  literal 
or  historical ;  (i)  the  spiritual  or  mystic,  corresponding  to 
faith,  teaching  what  to  believe  (credenda);  (c)  the  moral  or 
tropological,  which  corresponds  to  love  or  charity,  and 
teaches  what  to  do  (agenda) ;  (d)  the  anagogieal,  which  re- 

fers to  hope  (speranda).  The  ]irineipal  patristic  compila- 
tions are  (a)  in  the  Greek  Church,  those  of  fficumenius 

(d.  990).  Theophylactus  (d.  1007).  Enthymius  Zigabenus 
(d.  1118),  and  Nicephorus  (fourteenth  century);  (b)  in  the 
Latin  Church,  Wallafried  Strabo  (d.  849),  Thomas  Aqui- 

nas (d.  1274).  The  Catena  aiirea  in  Erangelia  of  Thomas 
Aquinas  has  been  reproduced  in  a  scholarly  English  trans- 

lation bv  Pusey,  Keble.  and  Kewman.  Among  the  more 

independent  biblical  scholars  of  the  Jliddle  Ages  who  pre- 
pared the  way  for  the  Keformation  must  be  mentioned 

Nicolans  a  Lyra  (d.  1340 :  "  Si  Lyra  non  lyrasset,  Lutherus 
non  saltassei").  and  Laurentius  Valla  (d.  1465),  the  pioneer 
of  biblical  and  historical  criticism. 

(4)  The  exegesis  of  the  Protestant  Beformers  ot  the  six- 
teenth century  marks  a  new  epoch.  It  is  full  of  enthusiasm 

for  the  word  of  God  in  the  Bible  as  the  only  rule  of  Chris- 
tian faith  and  practice,  and  free  from  the  slavery  of  eccle- 

siastical tradition.  It  went  directly  to  the  original  Greek 
and  Hebrew  Scriptures,  and  furnished  the  best  translations 
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for  the  benefit,  of  the  people,  whih^  Komanism  regards  tlie 
I5ible  as  a  liook  tor  the  prieslhooil.  ami  disci mraftes  or  pro- 

hibits efforts  for  its  general  circulation  without  note  or  com- 
ments. All  the  Keformers  wrote  conunentarics  more  or  less 

extensive  on  various  books  of  the  Bible — Luther  (d.  1546). 
Melanchthon  (d.  10(50).  Zwiiijjli  (d.  lolJl),  (Ecolampadius 
(il.  1.531)— but  the  al)lest  of  them  are  Calvin  (d.  1564). 

and  his  pupil  I5eza  (d.  1605).  ("alvin  combines  all  tlii' quali- 
fications of  an  exjiounder  in  rare  haruKiny.  and  his  cmu- 

mentaries  on  Genesis,  the  Psalms,  the  Prophets,  and  all  the 
books  of  the  New  Testament  (except  Revelation)  are  valu- 

able to  this  day. 
(5)  Protestant  eomnientaries  of  the  seventeenth  and  eifih- 

teenth  centuries  by  Hugo  Grotius  (d.  1645,  Arminiau), 
Vitringa  (d.  1722.  Dutch  Calvinist),  Hammond  (d.  1660, 
Church  of  England),  Mathew  Poole  (Presbyterian,  d.  1679. 
Atinoidtiuns  upon  Ike  W/iiile  Btblc,  an  English  synopsis 
from  his  Latin  synopsis).  Matthew  Henry  (Presbyterian,  d. 
1714,  the  best  hojuilctical  commentator  of  England),  .John 
Gill  (Baptist,  d.  1771).  Philip  Doddridge  (Independent,  d. 
1751.  author  of  Fdmibj  Expositor),  Calovius  (Lutheran, 
d.  1686.  Biblla  lUuatrata.  versus  Grotius),  J.  A.  Bengel 
(Lutheran,  d.  1753,  author  of  the  Gnomon  of  t lie  New  Tes- 
tdiiti'iit,  in  Latin,  twice  translated  into  English,  an  ad- 

mirable specimen  of  miMiiin  in parvo).  Collective  works: 
Ci-i.lici  Sacri  (London,  1660, !)  torn. ;  Amsterdam.  1698-1733, 
in  13  vols,  compiled  from  the  principal  commentators  as  an 

appendix  to  Walton's  Fo/i/</lot.  uncler  the  direction  of 
Bishop  Pearson  and  others) ;  Poole's  Si/nopsis  Crifiroriim, 
aliorumque  S.  Seriptiirm  interpre.tiiin  (London,  1669-76,  4 
vols,  ill  5  fob,  a  very  useful  abridgment  from  the  Critici 
Sacri  and  other  commentators). 

(6)  Modern  commentaries,  chiefly  German,  English,  and 

American:  (a)  On  the  whole  15ible :  Lange's  Bihelirerk 
(Bielefeld  ami  Leipzig,  1857.  fnp].),  a  threefolil  commentary, 
critical,  doctrinal,  and  homiletical.  prepared  by  a  number 
of  continental,  mostly  German,  divines,  for  the  use  of  minis- 

ters and  students;  the  same  in  PiUglish,  with  large  improve- 
ments and  adilitions  by  more  than  forty  Americans  scholars 

of  all  denominations,  under  the  editorial  care  of  Philip 
Sehaff  (25  vols..  New  York  and  Edinliurgh,  1864-80 ;  new 

ed.  1884.  sgij.);  The  Speaker's  Coininen/ari/,  suggesteil  by the  Speaker  of  tlie  House  of  Commons,  ed.  by  Canon  F.  C. 
Cook,  aided  by  a  number  of  bishops  and  presbyters  of  the 
Church  of  England  (10  vols.,  London  and  New  York,  1871- 
83) ;  Straek  and  Ziickler,  Kurzyefasster  Commentar  zum 
A.  unci  jV.  Test,  (iricluiling  the  Apocrypha.  Nordlingen. 
1886,  sqq.);  other  commentaries  on  the  whole  Bilile  by 
Reuss;  Bishop  Chr.  Wordswortli ;  .Tameson.  Fausset,  and 

Brown;  Ellicott;  the  E.rposlfor's  Bitile;  I  he  Fiiljiit  Cum- 
mentary;  Butler's  Bible  Work;  The  C'aniliriJye  Bible  for 
Schools ;  and  Methodist  ami  Baptist  Commentaries  (popu- 

lar), (b)  On  the  Old  Testament :  Keil  and  Delitzsch  (ortho- 
dox) ;  the  Exeget.  Ilandbuch  zum  A.  T.,  by  Dillmann  and 

others  (critical),  several  editions,  (c)  On  the  New  Testa- 
ment: Olshausen,  De  Wette,  and  especially  Meyer  (the  first 

philological  commentator;  d.  1874:  contiiuied  by  Weiss 
and  others),  Holtzmann,  Lipsins,  and  others,  among  the 
Germans;  Alford  among  the  English — all  for  critical  stu- 

dents. Of  popular  commentaries  of  the  New  Testament. 
Barnes  has  hail  by  far  the  widest  circulation  in  America 
and  England,  but  is  now  replaced  by  others  edited  by  Bish- 

op Ellicott.  Dr.  Schaif  (International  Commentary  on  the 
N.  T,  illustrated,  New  York,  4  vols.),  etc.  The  nineteenth 
century  has  also  produced  a  large  number  of  exegetical 
works  of  the  first  orfler  on  separate  books  of  the  Bible, 
which  it  Would  be  impossible  here  to  enumerate.  Among 
recent  commentators  on  one  or  more  books  of  the  Old  Tes- 

tament, Gesenius,  Ewald,  Ilupfeld,  Hitzig,  Hengstenberg, 
Delitzsch,  Dillmann,  Schlottmann.  Jloses  Stuart.  .Joseph  A. 
Alexander.  Perowne,  occupy  the  first  rank.  Of  New  Testa- 

ment commentators  must  lie     ntioned  Winer.  Fritzsche, 

Tholuck.  Li'icke.  Bleek.  Ila.rless,  Ileinrici,  Godet.  Stuart. 
Hodge,  Stanley,  Jowett,  Ellicott,  Westcott,  Milligan,  Brown. 
Beet,  Edwards.  Lightfoot.  and  M.  R.  Vincent.  Among 
these,  again,  Tholuck  on  Romans  and  the  Sermon  on  the 
Mount,  Liicke  on  the  Writings  of  St.  John.  Harless  on 
Ephcsians,  Hodge  on  Romans,  Ellicott  on  Galatians,  Ephe- 
sians,  Thessalonians,  and  Pastoral  Epistles  (republished  in 
Andover),  Lightfoot  on  Galatians,  Philiiipians.  and  Colos- 
sians,  Westcott  on  the  Gosjiel  and  Epistles  of  .John  and  on 
Hebrews,  Godet  on  Luke.  John,  Rumans,  and  Corinthians, 
are  most  useful  for  the  critical  study  of  the  Greek  Testa- 

ment. Philip  Schaff. 

Ex(Mii|)la-books  [from  T,at.  exeniplum.  orig..  that  which 
is  taken  out  as  a  sample;  frnm  r.ri  nn-re,  to  take  out.  e.r-,  out 
+  emere,  buy,  take]:  colleclions  made  in  media'val  timcsof 
stories  introduced  into  sermons  (usually  at  the  close)  to 
illustrate  some  precept  or  to  arouse  the  attention  of  the 
congregation.  The  technical  word  (-mployed  in  mediaeval 
literature  to  denote  a  story  used  for  sucfi  a  purpose  was 
e.ri'uiplum.  Gregory  the  Great  used  legends  in  this  way  in 
his  homilies  (before  604).  but  the  pi-acl  ice  did  not  become 
common  until  the  end  of  the  twelfth  or  the  beginning  of 
the  thirteenth  century,  when  the  foundation  of  tlu'  Franci.s- 
can  and  Dominican  orders  gave  a  great  impulse  to  preach- 

ing, and  entirely  changed  its  character.  It  became  neces- 
sary to  interest  and  anuise  the  common  people  who  had 

gradually  become  accustomed  to  an  entertaining  literature 
more  and  more  secular  in  its  nature',  and  who  possessed, 
moreover,  an  innate  love  for  talcs.  SI.  Dominic  himself, 
we  are  told,  abounded  in  stories,  and  almost  all  who  played 
an  important  part  in  the  use  of  exempla.  either  by  em- 

ploying them  in  their  sermons  or  by  collecting  them  for 
other  preachers,  were  Dominicans.  The  most  notable  ex- 

ception to  this  rule  was  the  eminent  prelate  Jacques  de 
Vitry,  Bishop  of  Acre,  later  cardinal  and  historian  of  the 
crusades,  the  date  of  whose  death  is  uncertain  (about  1240). 
He  was  the  author  of  several  collections  of  sermons  (only  the 
Sermones  in  Epistolas  et  Evanyelia  iJomijiicalia  lotius 
anni  have  been  printed,  Antwerp,  1575)  in  one  of  which, 
the  Sermones  vulyares  (written  probably  late  in  life),  he  em- 

ployed exempla  to  such  an  extent  that  henceforth  their  use 
in  sermons  addressed  to  the  people  became  customary. 

The  fame  of  Jacques  de  Vitry  as  a  preacher,  and  the  at- 
tractive character  of  his  illustrative  stories,  early  led  to  a 

demand  for  some  convenient  edition  of  the  exempla  alone. 
Probaidy  the  first  form  was  a  collection  of  exempla  accom- 

panying the  sermons  (such  an  edition  of  the  fourteenth  cen- 
tury is  in  the  National  Library  at  Paris),  and  then  of  the 

exempla  alone  (there  are  a  number  of  such  indciiendent  col- 
lections as  early  as  the  thirteenth  century).  Subsequent 

preachers  employed  exempla  more  or  less  frequently,  and 
the  iiractice  naturally  led  to  abuses  which  are  mentioned  by 
Dante  (Paradise,  xxix.  10:^-120),  and  against  wliich  various 
councils  of  the  Church  directed  edicts. 

The  demand  for  exempla  soon  led  to  the  preparation  of 
collections  varying  in  size  and  contents.  The  chief  sources 
of  these  collections  were  the  Vifm  Patrum,  the  Dialogues  of 
Gregory,  the  Dialogus  3Iiracitlormn  or  Ca\sar  of  Heister- 
bach.  the  legends  of  the  Church,  Valerius  Maximus,  and  the 
exempla  already  used  by  Jacques  de  Vitry  and  others.  The 
form  of  these  collections  is  usually  alphabetical,  and  they 
are  all  anonymous.  One  of  the  most  interesting  is  the  Al- 
phabetum  narrationum  (the  author  of  this  happens  to  be 
known  :  he  was  fjtienne  de  Besanijon.  general  of  the  Domin- 

ican order,  d.  1294).  which  was  never  printed,  although  a 
Catalan  translation  of  the  fifteenth  century  was  published 
at  Barcelona  in  1881.  under  the  title  Recull  de  eximj/lis  e 
miracles,  gestes  e  f antes  e  alt  res  liyendes  ordenades,  per  A. 
B.  C.  With  the  invention  of  printing  the  numerous  older 
manuscript  collections  were  replaced  by  a  few  printed  ones, 
which  enjoyed  enormous  po]>uhirity.  These  were  fresh  com- 

pilations and  not  reprints  of  the  earlier  manuscript  ones. 
Their  sources  were  the  same,  and  they  may  be  divided  into 
two  classes:  those  containing  exempla  pure  and  simple,  and 
those  containing  exempla  with  an  application  or  moral  ap- 

pended (moralized  natural  history,  etc.).  The  best  of  this 
class  is  tlie  Speculum  Exemplorurn,  an  anonymous  work  first 
printed  at  Deventer  in  1481.  and  revised  in  1603  by  Jo- 
liannes  Jlajor.  a  Jesuit  of  Douay.  who  added  160  exempla  to 
the  1.315  of  the  original  work,  and  arranged  the  whole  in 
alphabetical  order,  placing  at  the  end  of  each  exemplnm  the 
source  from  which  it  was  taken.  Besides  such  independent 
collections,  several  preachers  took  the  trouble  to  append  to 
their  collected  sermons  a  prompinarium  or  repository  of  ex- 

empla, the  object  of  which  was  jiartly  to  enable  the  user  of 
the  sermons  to  vary  the  stories  contained  in  them,  and  partly 

to  afford  preacher's  in  general  a  magazine  of  illustrations. The  most  famous  Promptuarium  is  that  of  John  Herolt.  a 
Dominican  monk  of  Basel,  who  flourished  during  the  first 
half  of  the  fifteenth  century.  The  arrangement  is  the  usual 

alphabetical  one  by  topics,  and  the  work  contains  114  chap- 
ters, under  30  letters,  embracing  917  exempla.  of  which  283 

are  found  in  the  sermons  and  only  referred  to  in  the  Promp- tuarium. 

These  collections  were  soon  imitated,  and  vast  compila- 
tions of  historical  and   local  anecdotes  arose,  the  most  im- 
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portant  of  which  an;  Uie  I'romptuarium  Exemplontm  of 
AiidrcMs  Ilimdorff  (il.  1")72),  uiid  tho  Flmm  den  Exi'mplna 
oil  CiiJi'ckismi',  historiail  <if  Aiit.oiiu;  d'Avcroult,  a  Jesuit 
who  dird  in  1614.  It;  is  interesting'  to  note  that  the  use  of 
stories  in  sermons  is  still  frequent  enough  to  cull  for  modern 
colleutions,  and  thai  a  numl)er  of  such,  one  liearingthe  time- 
honored  name  of  FruDiptuari/,  have  lieen  )niljlished. 

Tile  seeond  class  of  exempla-books  mentioned  above  con- 
tains stories  to  whicli  have  been  appendecl  a  moral  conclu- 

sion or  an  explanation  of  the  hidden  or  allejrorieal  meaning 
of  the  story.  For  tliis  cljiss  faljles  and  jjaraljles  were  exten- 

sively useri,  as  well  as  the  synil)olical  interpretation  of  nat- 
ural history.  To  this  class  belong  sncli  works  as  tl]e  fables 

of  Odo  of  Chei'iton,  the  Moral izatio/U',i  of  itobert  ilolkot, 
an  English  Dominican,  the  ffesfa  Romaywrum,  and  the 
Scala  C<di  of  Johannes  Junior  (his  surname  was  Gobii,  and 
ho  was  from  Alais,  in  the  south  of  Krancir).  Of  the  collec- 

tions devoted  especially  to  m<M-alizcd  natural  history  may 
be  mentioned  the  Boimm  uni vernal f  de  (ipihiis  of  Thomas  of 
Cantim]>rr',  a  Belgian  Dominican,  written  between  12-15  and 
1263,  in  which  the  peculiarities  of  bees  are  explained  in  an 
allegorical  manner ;  and  the  Formicuriua  of  John  Nyder  (d. 
14.18),  a  Dominican  of  Swabia,  in  which  the  ant  plays  the 
part  of  the  bee  in  the  work  just  mentioned  aliove.  Similar 
works  by  Neckam,  John  of  Hangeminiano  and  liartholomew, 
incorrectly  called  Glanville  (a  Franciscan,  born  proliably  in 
England,  who  lived  in  Kraiici'  anil  flourished  between  1226 
and  1248),  enjoyed  gi'eat  jiopularity  and  are  often  cited  in sermons. 

Besides  the  above  collections  of  exempla,  witli  or  without 
moralizations,  there  are  certain  systematic  treatise.s  for  the 
use  of  preachers  which  contain  large  numbers  of  exempla. 
The  earliest  and  most  interesting  is  the  work  of  Etienne  do 
Bonrbon,  a  Dominican  of  the  thirteenth  century,  whose 
work,  usually  known  as  the  Liher  da  ni'pti'ni  donis  Spiritus 
iSancfi.  has  been  iiartially  edited  by  .\.  Lecoy  do  la  Marehe 
for  the  Societe  de  Thistoiro  de  France.  Other  works  of  this 
class  are  the  Libar  de,  ahundanfin  exKinploriim,  attributed 
without  reason  to  Albert  the  Great;  the  Siimma  virhifum 
ac  vUioriim,  by  William  Porrault,  who  died  about  1475 ; 

Holkot's  treatise  on  the  wisdom  of  Solomon  {Opus  xupi'r 
Sapii'iitiam  Salomonis) ;  and  the  most  extensive  and  im- 

portant work  of  this  class,  the  Siiminn  Pried  leant  him  of 
John  Bromyard,  an  English  Dominican  who  died  in  1418. 

The  influence  of  the  above-mentioned  collections  of  Latin 
exempla  had  a  profound  influence  upon  the  vernacular  lit- 

eratures :  some  of  the  Latin  collections  were  translated  in 

their  entirety,  as  was  the  case  with  Etienne  de  Bourbon,  al- 
ready cited,  but  generally  the  similar  works  in  the  modei'n 

languages  of  Europe  are  imitations  and  not  translations. 
The  most  extensive  of  these  are  the  Spanish  Libra  de  los 
Enxemplox  (beginning  of  the  fifteenth  century),  publislied 
in  the  Bihlioteca  de  Aulores  Espanoles,  an  alphabetical  col- 

lection, probably  a  translation,  although  the  original  has 
not  yet  lieen  discovered,  and  the  Catalan  collection  men- 

tioned above.  There  are  brief  collections  in  Portuguese, 
Italian.  French,  and  English,  which  can  not  be  mentioned 
in  detail  here. 
The  collections  above  described  contain  an  immense 

amount  of  material  of  all  kinds,  historical  anecdotes,  fables, 
apologues,  legends,  jests,  jiopular  tales,  etc.  Their  value 
consists  partly  in  the  light  they  throw  upon  the  history  of 
mediisval  culture,  but  more  especially  in  the  important  part 
they  played  in  the  diffusion  of  popular  tales  (fables,  jests, 
etc.).  The  Oriental  elements  brought  from  Syria  by  Jacques 

de  Vitry  and  others  were  Sjjread  throngliout"  Europe  tiy  the host  of  preachers  who  inc^irporateJ  them  into  their  seriiions. 
A  full  account  of  the  use  of  exempla  in  sermons  and  of 

the  collections  for  the  use  of  ju-eachors,  as  well  as  the  imita- 
tions in  the  various  modern  languages  of  Europe,  may  be 

found  in  the  introduction  to  The  Exempla  or  Illustratim 
Stories  from  the  Sermimes  vulgares  of  Jacques  de  Vitry 
(Lontlon,  1890,  Folk-lore  Society),  bv  the  writer  of  this  ar- 

ticle. '       "  T.  F.  Craxe. 
Exemplary  Damages:  See  f).\MAin.:s,  Measure  of. 

Exe(|ua'tiir:  See  Co.nsul. 

Kx(M'cise  [viii  Fr.  from  Lat.  exercitinm.  from  exerre're, 
exer'citum,  to  drive  along,  to  busy] :  activity  of  any  i)art  of the  body  having  for  its  e.s.sential  object  the  attainment  or 
maintenance  of  a  healthy  degree  of  activity  of  the  vital  jiroc- 
esses.  So  important  is  it  to  the  development,  growth,  and 
sustenance  of  bodily  and  mental  vigor  tliat  il  ii  instinctive- 

ly sought,  and  from  time  immemorial  various  games,  sports. 

and  similar  measures,  together  with  a  vast  number  of  me- 
chanical devices,  have  been  di^vised  to  provide  it.  It  is  a 

curious  circumstance  that  there  are  comi)aratively  few 
pleasures  which  dcj  not  necessarily  involve  at-tivity  cither  of 
body  or  of  mind. 

E.xercise  nuiy  be  active  or  passive:  active,  when  directly 
due  to  volitional  effort:  passive,  when  neither  mind  nor  body 
takes  active  part,  as  when  obtained  by  massage,  electricity, 
or  similar  means  practiced  by  another  iniiividual  or  by 
jjurely  mei^hanical  devices.  The  various  forms  are  differ- 

ently directeil :  some  to  the  mind,  as  study,  composition, 
chess,  etc.;  otiiers  to  the  body,  as  dnnib-bells.  Indian  clubs, 
rowing,  walking,  etc.:  ami  others  both  to  mind  and  body,  as 
in  games  such  as  lawn  tennis,  cricket,  etc.,  whicli  demand 
mental  and  physical  decision  and  skill.  Its  importance  to 
the  healthy  development  and  maintenance  of  both  mind  and 
body  is  becoming  more  and  more  appreciated,  especially  in 
respect  to  systematic  jihysical  exercise  by  those  whose  time 
is  largely  spent  in  mental  labor;  and  instruction  of  this 
character  is  fast  assuming  a  necessary  part  of  the  curricula 
of  the  leading  schools,  colleges,  and  universities.  The  old 
idea  that  a  man  can  not  be  an  athlete  both  in  mind  and 
body  can  no  longer  be  accepted,  while,  on  the  other  hand,  it 
can  not  be  denied  that  the  vigor  of  the  mind  is  increa.sed  by 
greater  vigor  of  the  body.  Exercise  to  afford  the  most  bene- 

fit should  be  conducted  systematically;  it  should  last  for 
short  periods  at  first,  and  then  grailually  be  increased  from 
day  to  day;  it  should  be  directed  to  those  i)arts  of  the  or- 

ganism that  most  need  it,  and  it  should  not  be  persisted  in 
beyond  a  stage  of  slight  fatigue.  It  is  perhaps  needless  to 
state  that  tlie  brain  worker  needs  physical  exercise  and  the 
bodily  worker  mental  exercise,  but  it  must  not  be  forgotten 
that  the  former  rarely  uses  all  of  his  faculties  in  his  labor, 
and  tliat  in  the  work  of  the  latter  only  a  few  parts  of  the 

body  may  be  involved.  The  cardinal  principles  in  the  adop- 
tion of  any  form  of  exercise  are  to  select  those  which  are 

specially  directed  to  such  jiarts  as  are,  because  of  peculiar 
vocations,  but  little  or  rarely  used,  or  to  portions  of  the 
system  which  for  some  reason  are  illy  developed,  and  to 
choose  those  which,  other  things  being  equal,  are  most  agree- 

able to  us.  and  which  by  experience  yield  the  most  good. 
Where  certain  groups  of  muscles  or  individual  muscles 

are  weak  the  .Swedish  system  of  gymnastics  will  be  found 

especially  available.  By  this  method  the  muscles  are  exer- 
cised systematically  by  compelling  them  to  work  against 

proper  forms  of  resistance.  Massage  and  electricity  are  also 
of  great  benefit  in  these  cases,  particularly  the  former,  in 
which  the  muscles  are  pressed,  pounded,  kneaded,  rubbed, 
or  stroked.  Such  exercise  favors  the  supply  of  blood  to  the 
parts,  stimulating  them  to  healthy  activity  and  carrying 

away  eft'ele  and  detrimental  waste  products  that  tend  to  ae- cnmulptc  when  the  tissues  are  sluggish. 

Xearly  all  forms  of  exercise  are  more  beneficial  if  pro- 
cured in  the  open  air,  and  especially  when  the  body  is  free 

from  unnatural  restraint  by  clothing.  In  all  forms  of 
physical  exercise  women  should  avoid  wearing  corsets  or 
otHer  articles  of  apparel  that  restrain  free  movements  of  the 
body  or  hinder  in  any  way  absolute  freedom  of  the  circula- tion. 

Parts  of  the  body  long  subjected  to  disuse  become  en- 
feebled, degenerated,  and  finally  functionless.  Fish  kept  in 

caves  from  which  light  is  excluded  soon  lose  their  power  of 
vision,  successive  generations  are  born  blind,  and  after  a 
time  the  offspring  are  born  with  very  imperfect  or  even 
rudimentary  eyes. 
See  Physical  Education,  Sports,  Bowino,  Baseball. 

Football.  Lawx  Texnis,  etc.  Edward  T.  Reichert. 

Exeter  (in  Lat.  Isca  or  Exonia):  city  and  seaport;  capi- 
tal of  Devonshire,  England ;  on  the  river  Exe,  about  10 

miles  from  the  sea,  and  170  miles  W.  S.  W.  of  London,  with 
which  it  is  connected  by  railway  (see  map  of  England,  ref. 
14-E).  It  is  pleasantly  situated  on  the  sides  and  summit  of 
an  acclivity,  and  is  well  l)uilt.  well  paved,  and  liberally  sup- 

plied with'  water.  It  was  the  Isca  Damnonionim  of  the Romans,  and  the  coins,  pottery,  sepulchral  urns,  etc.,  which 
have  been  found  there  show  that  it  was  a  |ilace  of  some  im- 

portance. At  the  time  of  the  Saxon  conquest  it  was  not 
deserteil  by  the  British.  When  Athelstan  arrived  there,  in 
!)26,  he  found  it  occupied  by  Britons  and  ,Saxons  in  common. 
William  the  Conqueror  appeared  before  the  city  in  1068;  he 
founded  the  castle  of  Rougemont.  Exeter  is  the  see  of  a 

bishop,  and  has  a  magnificent  cathedral,  which  was  com- 
menced in  1280 ;  it  is  408  feet  long,  and  has  two  Norman 
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towers  145  feet  hi,sli.  The  W.  front  is  rielily  ileenratcil.  and 
presents  a  fagade,  wliieli  is  one  of  t.lie  inosi  lieanlifiil  in  Enf;- 
iand.  In  one  of  llie  towers  is  the  Gn^d, 'J'oni  of  Exeter,  or 
Peter's  liell,  wliieh  weighs  12,500  lli.  Exeter  contains  a 
theater,  twenty-four  Episcopal  ehnrches  and  chapels,  and  an 
asylum  for  lunatics.  It  returns  one  nu^nilier  to  Parliament. 
Vessels  of  400  tons  can  ascend  tlie  Exe  to  this  place,  from 
which  dairy  produce,  fruits,  ami  other  articles  are  exported. 
Exeter  has  several  nurseries,  and  was  a1  one  time  tiie  cen- 

ter of  a  consideralile  woolen  trade.  In  the  middle  of  the 

eighteenth  century  the  value  of  its  annual  export  of  wool- 
en goods  amounted  to  half  a  million  dollars,  and  was  ex- 

ceeded only  by  that  of  Leeds.  Its  trade,  though  still  flour- 
ishing, is  now  of  a  miscellaneous  description.  Poj).  (1801) 

37,580. 

Exeter :  town  (founded  by  Rev.  .lohn  Wheelwright  in 
1638) ;  one  of  the  capitals  of  Kockinglian)  co.,  N.  H.  (for  lo- 

cation of  county,  see  map  of  New  ll.ampsliire,  ref.  10-G)  :  on 
the  Squamscott  river  and  on  tlie  Boston  and  jMaine  Rail- 

road; 50  miles  N.  of  Boston.  It  lias  8  churches,  the  Philli|is 
Exeter  Academy  (a  richly  en<lo\ved  institution  founded  in 
1781),  the  Robinson  Female  Seminary,  9  schools,  a  high 
school,  a  large  cotton-mill,  a  machine-shop,  one  of  the  larg- 

est shoe-factories  in  New  England,  and  manufactures  of 
shoeniaking-machinery,  grist-mill  sup])lies,  pottery,  lumber, 
eastings,  and  carriages.  During  the  American  Revolution 
Kxeter  was  the  capital  of  the  State  and  a  center  of  military 
operations.  Pop.  of  township  (1880)  3.569  :  (1890)  4,284. 

Editor  op  "  News-Letter." 

Exile  [from  Lat.  e.rsi'Uum,  pxi'limn.  deriv.  of  exsul,  e.rul, an  exile ;  etym.  uncertain]  :  the  condition  of  a  person  who 
either  voluntarily  or  by  penal  sentence  absents  himself 
from  his  own  country  in  order  to  escape  the  consequences  to 
life,  liberty,  or  property  that  residence  at  home  would  bring 
with  it ;  also,  the  person  who  so  absents  himself.  The 
(jreeks  in  their  usages  and  legislation  were  familiar  with 
voluntary  exile  on  account  of  involuntary  homicide,  with 
ostracism,  a  political  contrivance,  especially  at  Athens,  in 
order  to  get  rid  of  a  powerful  party-leader,  and  with  exile 
especially  for  life.  In  the  two  former  cases  a.  man  retained 
his  property,  and  return  to  his  native  land  was  allowed  ;  in 
the  last,  besides  lifelong  absence,  he  suffered  the  ills  of  con- 

fiscation of  his  goods.  At  Rome,  while  the  republic  lasted, 
a  person,  before  sentence  for  crime,  could  go  to  a  foreign 
country :  and  there  were  even  treaties  with  certain  states  by 
virtue  of  which  Romans,  and  viee  versa  citizens  of  such 
states,  had  a  liberty  conceded  to  them  of  living  in  exile  in 

each  other's  country.  Verres  and  Milo,  with  many  others, thus  left  the  Roman  dominions  to  escape  a  sentence.  Exile 
was  also  a  penalty  for  certain  crimes,  or,  as  in  the  case  of 
Cicero,  was  decreed  by  vote  of  the  comitia.  It  was  called 
aquee  et  ignis  inferdictio — i.  e.  prohibition  from  the  use  of 
fire  and  water  within  certain  limits.  Under  the  empire  the 
forms  of  exile  in  use  went  by  the  names  of  rehgafio  and 
ileporlntio.  Relegation  either  excluded  the  jierson  alfected 
liy  it  from  a  particular  place  or  territory,  or  it  required  him 
to  reside  at  a  particular  place  or  within  a  particular  coun- 

try, without  depriving  him  of  projierty,  citizenship,  or  a 

father's  power,  and  did  not  necessarily  prevent  his  return. 
Deportation,  called  also  deportation  to  an  island,  was  intro- 

duced uniier  the  emperors,  and  involved  loss  of  citizen- 
ship and  of  property.  The  poet  Ovid  was  relegated,  under 

Augustus  and  by  an  edict,  to  Tomi  in  Lower  Mcesia,  where 
he  died  after  ten  years  of  exile. 

Exile  is  as  a  punishment  unknown  to  English  law,  unless 
it  be  in  the  form  of  transportation  by  act  of  Parliament,  or 
as  a  condition  of  pardon  by  the  executive  for  a  capital  or 
other  severe  punishment. 

Free  countries,  unless  overawed  by  superior  power,  have 
generally  given  refuge  to  political  exiles,  and  seldom  have 

they  delivered  them  up  on  denumd  froin  the  exile's  country. 
(See  Asylum.)  This  was  the  boast  of  Athens,  which  De- 

mosthenes calls  the  common  place  of  refuge  for  Greece: 
he  also  pronounces  it  to  be  the  common  tisage  of  all  men 
to  give  shelter  to  an  exile.  The  connection  of  the  exile 
with  his  native  land  of  course  ceases.  The  jurisdiction 
over  him  depends  on  the  laws  of  the  land  where  he  is  domi- 

ciled. If,  as  sometimes  happens,  he  engages  in  plots  with 
accomplices  in  his  natives  country,  he  is  amenable  to  the 
laV  of  his  domicile  for  any  criminal  acts  he  may  commit 
within  its  jurisdiction.  Such  a  person  is  sometimes  de- 

manded by  the  autliorities  of  his  original  home,  in  order  to 
be  proceeded  against  by  its  laws  and  modes  of  trial.     But  a 

free  country  will  refuse  to  surrender  its  territorial  rights  in 
such  ca.ses.     See  ExTRAurrujx. 

Exilioor  Forest :  a  district  of  England,  [partly  in  I)ev<iii- 
sliii-e.  and  partly  in  Sonu'rsetshii-e  ;  mostly  uncultivated, and 
occupied  liy  dark  ranges  of  hills  and  Icjiicly  valleys.  The 

surface  rocks  are  Devonian  slate  and  new  red  sa'ndstotie. 
The  highest  ])oint  of  the  hills  is  1,608  feet.  Exmoor  is  partly 
covered  with  heath,  and  contains  considerable  meadow-land. 
It  gave  name  to  a  breed  of  sheep,  now  nearly  extinct.  Area, 
19,270  acres.  Ponies  are  bred  extensively,  and  iron  is mined. 

Exiiioiith  :  a  town  and  watering-place  of  Devcmshire, 
England  ;  on  the  English  Channel  at  the  mouth  of  the 
Exe;  10  miles  S.  E.  of  Exeter  (see  ma]>  of  England,  ref.  14- 
E).  The  mildness  of  the  climate  and  the  beauty  of  its 
scenery  render  it  a  favorite  place  of  resort.  The  fisheries 
and  lace-making  are  the  principal  industries.  Here  Sueno 
the  Dane  landed  in  1003.     Poji.  (1891)  8,097. 

Exmouth.  Edward  Pellew,  Viscount :  admiral ;  b.  at 
Dover.  England.  Apr.  19,  1757.  He  .served  with  distinction 
at  the  battle  of  Lake  Champlain  in  Oct.,  1776,  and  became 
a  post-captain  in  1783.  In  1804  he  obtained  the  rank  of 
rear-admiral,  and  in  1808  that  of  vice-admiral  of  the  blue. 
He  was  created  Baron  Exmouth  in  1814,  and  was  raised  to 
the  rank  of  admiral.  He  ccjinmanded  a  fleet  which  in  1816 

was  sent  to  enforce  a  treaty  which  the  Dey  of  Algii'rs  had 
violated.  This  fleet,  aided  by  a  Dutch  fleet,  bombarded 
Algiers  in  August  of  that  year,  and  reduced  the  dey  to  sub- 

mission. Exraoutli  received  the  title  of  viscount  in  Dec, 
1816.  D.  Jan.  33,  1833.  The  title  is  extant,  and  in  the 
Pellew  family. 

Ex'lier,  Franz  :  philosopher ;  b.  in  Vienna,  Aug.  28, 
1803 ;  became  in  1831  Professor  of  Pliilosojihy  in  tlie  Uni- 

versity of  Prague,  and  was  appointed  counselor  in  the 
Austrian  Ministry  of  Pidilic  Education  in  1848.  He  wrote, 

among  other  works.  Die  Pti)jr,hul<njic  cUr  Ilci/ei'sehen  Scliiih 
(1842-44)  and  Ueher  die  Lelire  von  der  EinhM  des  Denkens 
und  Seins  (1845).     D.  in  Padua,  June  21,  1853. 

Exodus  [from  Gr.  e|oSos,  a  going  out ;  e|.  out  -I-  bS6s, 
way]  :  the  migration,  whether  by  compulsion  or  otherwise, 
of  any  considerable  body  of  people,  as  of  the  Moors  from 
Spain  in  1493,  of  the  Huguenots  from  France  after  the 
Revocation  of  tlie  Edict  of  Nantes  in  1685,  or  of  the  Irish 
to  the  U.  S.  since  1847.  The  term  is  commonly  applied, 
however,  almost  exclusively  to  the  departure  of  the  Israel- 

ites from  Egypt  under  the  leadership  of  IMoses.  The  400 
years  of  the  affliction  in  Egypt  (Gen.  xv.  13,  Acts  vii.  6)  is 
doubtless  a  general  expression,  equivalent  to  the  more  spe- 

cific 430  years  of  Ex.  xii.  40. 41.  But  did  this  430  years  begin 
when  Jacob  went  into  Egypt,  or  was  some  other  well-known 

event,  Abraham's  migration  to  Canaan,  for  instance,  taken 
as  the  starting-point  i  The  latter  would  be  quite  consonant 
with  the  Bible  usage  in  other  passages — e.  g.  Jnd.  xiv.  17, 
cf.  14;  Num.  xiv.  .33,  cf.  Dent.  ii.  14.  The  Septuagint 
translators  (Ex.  xii.  40.  41).  the  ajiostle  Paul  (Gal.  iii.  17), 

and  JosejJius  (Ant.  ii.  xv.  2,  cf.  ii.  ix.  1,  anil  IV'nc.s  v.  ix.  4) all  interi)ret  the  430  years  as  beginning  with  the  migration, 
thus  making  the  time  of  the  actual  sojourn  215  years.  This 

is  confirmed  by  Gen.  xv.  10:  "In  the  fourth  generation 
shall  they  come  hither  again."  The  coming  hither  would 
be  after  the  forty  years  of  the  exodus,  added  to  the  period 
of  the  sojourn.  According  to  the  Bilile  genealogies,  the 
sons  of  Moses  or  Aaron  who  entered  Canaan  were  of  the 

fourth  generation  from  the  grandchildren  of  Jacob  who 

came  to  Egypt  (Ex.  vi.  18,  scq.).  Bezalel's  sons  were  of  the 
seventh  generation  (1  Cliron.  ii.  3-20),  and  the  daughters  of 
Zelophehad  of  the  sixth  (Num.  xxvi.  38-33),  and  the  sons  of 
Joshua,  the  son  of  Nun,  of  the  tenth  or  eleventh  (1  Chron. 
vii.  23-27),  though  there  is  here  some  uncertainty  as  to  the 
meaning.  x\ll  these  are  consistent  with  the  itlea  of  a  period 
of  355  vears.  and  inconsistent  with  that  of  a  period  of  470 

vears.  "Against  this  it  is  urged  that  215  years  is  too  shoi-t  a time  for  the  Israelites  to  have  become  so  numerous  as  they 
were  at  the  exodus.  But  the  Bible  does  not  represent  that  they 
were  all  lineal  descendants  of  Jacob.  It  mentions  by  name 
"  seventv  souls  "  (Gen.  xlvi.  7-27).  but  intimates  that,  in  ad- 

dition, those  who  came  with  Jacob  were  a  great  multitude 
(Gen.  xii.  5,  xiv.  14,  xxvi.  16.  xxxvi.  7,  etc.).  These  were  all 
participants  in  the  covenant  of  circumcision  (Gen.  xvii.  12, 
etc.),  and  others  might  become  so  (Ex.  xii.  48).  F'urther,  as 
Malthus  savs.  it  has  Ijeen  constantly  remarked  that  all  new- 
colonies,  settled  in  healthy  countries,  where  room  and  food 
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were  aliiiiiclaiit.,  liavc  constantly  made  a  rajiid  progress  in 
popidatiun.  Kfi.vpt,  it  is  well  known,  was  famous  among 

the  nations  of  aiilic|nity  not  oidy  I'or  its  aidmal  fecundity, 
but  also  for  the  fertility  of  its  human  occu|)ants,  An<l  yet 
the  rapid  increase  of  the  Israelites  in  Kgyjit  is  emphasized 
in  the  hi>tiiry,  and  referred  to  afterward  (I's.  cv.  )i:i.  •^4).  as 
something  exti'aordinary.  On  the  whole,  it  seems  to  be 
well  eslalilished  that  the  period  of  430  years  dates  from  the 
nugration,  though  this  is  doubtless  contrary  to  the  opiniims 
now  most  jn'ovalent. 

As  to  the  points  of  contact  between  Egyptian  and  Hebrew 
history,  the  time  lias  not  yet  come  for  final  conclusions. 
Egy|ptian  history  itself  is  undergoing  reconstruction.  It 
may  be  regarded  as  settled  that  the  I'liai'aolis  of  the  ex- 

odus were  those  of  the  nineteenth  dynasty,  and  that  the 
Pharaoh  of  Abraham  was  one  of  the  shepherd  kings.  It  is 
now  generally  assumed  that  the  Pharaoh  of  Jose|)h  was 
Apopliis,  the  last  of  the  shepherd  kings,  but  this  is  certainly 
at  variance  with  Gen.  xlvi.  :i4.  xlvii.  22,  xli.  -to.  etc.  Proba- 

bly the  shepherd  kings  had  lost  their  supremacy  as  early  as 

Isaac's  time  (Gen.  xxvi.  2).  J acobV Pharaoh  may  have  been 
Tliothnu's  III.  or  some  other  kingof  the  eighteenth  dynasty. 

The  Israelites  dwelt  i)rincipally  in  the  Delta.  Several 
biblical  sites  have  been  identified  there  by  recent  explorers. 
Opinions  differ  as  to  whether  they  crossed  the  Red  Sea  near 
the  present  site  of  Suez,  or  further  north.  lu'ar  the  Hitter 
Lakes.  From  Suez  to  Sinai  the  distance  is  about  150  miles. 
Their  route  to  Sinai  was  ]irobalily  through  the  Wadi  Feiran. 
Kadesh  Harnea,  the  point  at  which  they  first  touched  the 
borders  of  Palestine,  and  to  which,  after  tliirty-eight  years 
of  penal  wandering,  they  returned,  has  been  identified  on 
the  west  side  of  the  deseit.  If  the  Israelites  were  to  be 
civilized  by  contact  with  another  people,  no  better  place 
could  have  been  found,  and  on  the  whole  no  safer,  than 
Egypt.  The  miraides  by  whicli  they  were  delivered,  and 
which  attended  them  all  the  way  through  the  desert  until 
they  were  fimdly  planted  in  tiieir  f(jrmer  home,  made  a 
profound  irajircsslon  upon  the  national  character. 

The  date  of  the  exodus,  in  years  of  the  Christian  era,  is  a 
matter  of  conjecture.  Usher  places  it  about  1490  B.  c,  A 
more  correct  computation  from  the  Bible  numerals  might 
make  it  some  decades  earlier.  The  date  now  most  com- 

monly received  is  about  1320  b.  c,  but  this  is  in  confiict  with 
the  Bible  statements,  and  is  based  on  really  very  slight  evi- 

dence. Willis  J.  Beecher. 

Exodus,  The  Book  of:  the  second  book  of  the  Old  Tes- 
tament; so  named  by  the  Alexandrian  translators  of  the 

Old  Testament.  The  Hebrews  of  Palestine  designated  it  by 

its  opening  words,  Ulleh  Sltcmoth,  "These  are  the  words." 
It  consists  of  two  distinct  portions;  the  former  (chaps,  i.- 
xviii.)  deseriV)ing  the  deliverance  of  the  Israelites  from 
Egypt ;  the  latter  (chaps,  xix.-xl.)  describing  the  giving  of 
the  law.  Its  Mosaic  authorship  is  atfirmed  I)y  tradition  and 
attested  by  evidence,  but  denied  liy  many  eminent  scholars. 
See  IIexateuch.  Revised  by  Willis  J.  Beecher. 
Exogamy :  See  Ethnology. 

Exogenous  (eks-o.i'e"e-niis)  Plants,  or  Ex'ogrens  [from 
(xr.  e|ai.  without  +  root  yiv-,  become,  grow] :  plants  in  which 
the  growth  of  the  stem  is  in  concentric  layers  between  the 
pith  and  the  bark.     See  Dicotyledons. 

Exophthalmic  Goitre  :  See  Basedow's  Disease. 

Ex'orcism  [from  Gr.  4^opKuT^i6s,  deriv.  of  4^opKlCiip,  to  ad- 
minister an  oath,  (in  Eecles.  Gr.)  to  drive  out  by  adjuration; 

if,  out,  -I-  SpKos,  oath] :  a  ceremony  designed  to  expel  demons 
or  evil  spirits  from  persons,  places,  or  things.  Exorcisms  of 
various  kinds  have  been  ])racticed  from  remote  antiquity  in 
nearly  all  nations  and  races.  The  ancient  Jews,  according 
to  Josephus,  the  Talmud,  and  the  Xew  Testament,  had  a 
class  of  persons  professing  to  be  skilled  in  casting  out  devils. 
In  the  early  ages  of  the  Church  a  separate  class  of  exorcists 
arose  who  claimed  special  powers  of  controlling  evil  spirits. 
Many  ceremonies  were  instituted  by  them,  and  their  powers 
were  exerted  not  only  over  those  possessed  by  the  devil,  but 
over  all  candidates  for  baptism,  over  the  baptismal  water, 
and  other  .sacred  things  and  places.  In  the  Church  of 
Rome  there  is  a  special  order  of  exorcists — one  of  the  four 
orders  of  the  minor  clergy.  All  persons  in  superior  orders 
must  pass  through  this  degree.  In  the  Greek  Church  a 
similar  order  exists.  Exorcism  is  obsolete  in  all  Protestant 
denominations,  though  formerly  recognized  in  several. 

ExosHiose:  See  Liquid  Diffusion. 
Exoteric :  See  Esoteric. 

Exosto'sis  [Gr.  if6(TTiii<ns.  a  di-sea-sed  excrescence  on  the- 
boiu' ;  if,  out  +  offTton,  bone]:  an  abnormal  outgrowth  from 
one  of  the  bones  of  the  skcdeton.  In  man  the  disea.se  espe- 

cially scats  itself  upon  tlu^  femur  or  on  some  of  the  bones  of 
the  sktdl.  In  the  hitter  cased  sometimes  assumes  a  [lecnliar 
ivory-like  character  (cburnizccl  exostosis),  from  the  presence 
of  an  excess  of  calcium  i)hos|ihate.  It  is  usually  developed 
from  an  inManimatory  exudate,  and  is  ordinarily  formed 
with  the  exact  structure  of  true  bone.  The  disea.se  is  com- 

monly painless.  Some  classes  arise  from  a  syphilitic  taint, 
others  from  a  rheumatic  or  gouty  diathesis,  otncre  from  va- 

rious forms  of  irritation. 
Some  writers  include  bony  outgrowths  among  the  tumors, 

but  it  is  best  to  regard  as  tumors  only  the  apparently  cause- 
less bony  masses  that  occur  about  bones  or  elsewhere.  Or- 

dinarily the  only  cure  is  in  ablation. 
Revised  by  William  Pepper. 

Expansion  [from  Lat.  e.rpan'(lere.  e.rpaii aum,  spread 
out  I :  a  spreading  out  ;  an  increa.se  of  bulk  or  extent,  espe- 

cially under  the  action  of  internal  forces.  In  physics  the 
term  is  sometimes  applied  to  mere  increase  in  length  (more 
properly,  elongation  or  dilatation),  sometime.s  to  superficial 
expansion,  but  most  frequently  to  increase  of  volume.  An 
important  cause  of  expansion  is  rise  of  temperature,  al- 

though there  are  important  exceptions  to  the  law,  as  in  the 
case  of  vulcanized  rubber,  of  ioilide  of  silver,  of  water  be- 

tween 0°  and  4  C,  of  the  oxide  of  copper  and  the  diamond 
at  low  temperatures,  and  of  iron  above  a  red-heat.  Elon- 

gation per  unit  of  length,  when  a  body  is  heated  one  degree 
centigrade,  is  its  coefficient  of  linear  expansion  ;  increase  of 
bulk  per  unit  of  volume,  when  a  body  is  heated  one  degree,  is 
the  coefficient  of  cubical  expansion.  The  observed  expan- 

sion of  a  liquid  or  gas  within  a  containing  vessel,  on  heat- 
ing or  cooling,  is  termed  its  apparent  expansion.  The  true 

expansion  of  the  fluid  is  obtained  by  correcting  for  the 
changed  expansion  of  the  vessel. 

In  the  case  of  homogeneous  bodies,  heated  uniformly,  ex- 
pansion takes  place  in  all  directions  equally.  The  result  is 

change  of  volume  without  change  of  form.  In  crystals 

other  than  of  the  "regular"  system,  and  in  all  bodies  or 
systems  not  homogeneous,  expansion  will  not  be  the  same 
in  all  directions,  and  change  of  form  will  actcompany  every 

change  of  temperature.  The  expansion  of  wood,  for  exam- 
ple, is  greater  across  the  grain  than  with  it.  In  extreme 

cases  (where  two  materials  of  very  different  coefficients  are 
rigidly  combined)  the  deformation  on  heating  and  cooling 
or  under  change  of  pressure  may  be  so  marked  as  to  afford 
a  means  of  measuring  temperature  or  pressure.  See  Ther- 

mometer ;  also  Barometer  (aneroid).  E.  L.  Nichols. 

Expatriation  [from  Lat.  er.  out  oi+palria.  native  coun- 
try]: the  voluntary  abandonment  of  one's  native  country with  the  intention  of  becoming  a  citizen  of  another  state. 

The  right  of  a  person  to  throw  off  the  oliligation  of  alle- 
giance has  been  denied  by  eminent  writers  and  some  govern- 

ments. The  true  view  would  seem  to  be  that  the  power  to 
determine  when  the  allegiance  of  the  citizen  may  cease  be- 

longs to  the  state  of  which  he  is  a  member,  rather  than  to 
himself.  At  the  same  time  the  freedom  of  intercourse  be- 

tween nations  in  modern  times  and  the  interests  of  civiliza- 
tion require  that  the  various  nations  should  provide  liberal 

rules  by  which  at  proper  times  the  relation  of  the  citizen  to 
the  state  may  cease,  and  the  individual,  freed  from  the  ties 
of  burdensome  allegiance,  may  assume  another  citizenship 
if  he  so  desire.  In  this  spirit  may  now  be  found  statutory 
declarations  by  leading  states  on  this  subject,  as  well  as 
treatv  stipulations.  In  the  act  of  the  IT.  S.  Congress  of 

July '27.  1868.  g  1.  it  is  recited  that  the  act  of  expatriation  is a  natural  and  inherent  right  of  all  people,  and  it  is  enacted 
that  any  declaration  or  instruction  or  decision  of  any  officer 
of  the  government  which  denies,  restricts,  or  questions  the 
right  of  expatriation  is  inconsistent  with  the  fundamental 
principle  of  the  government.  In  the  United  Kingdom,  by 
33  Vict.  eh.  14,  §  6,  subjects  in  general  cease  to  be  such 
upon  becoming  naturalized  in  a  foreign  state.  The  laws  of 
the  various  nations  upon  this  subject  are  collected  under  the 
direction  of  the  U.  S.  Government  in  a  publication  entitled 

Opinions  of  the  Principal  Officers  of  the  Executive  Depart- 
ments, and  other  Papers,  relating  to  Expatriation,  Natural- 

ization, and  Change  of  Allegiance  (Washington,  1873). 
If  the  right  of  expatriation  be  admitted  except  in  certain 

cases,  such  as  where  the  person  holds  a  public  trust,  or  is 
liable  to  do  military  service,  or  is  charged  with  crime,  a 
question  of  practical  difficulty  remains  as  to  the  mode  in 
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which  his  election  to  abandon  his  citizenship  sliall  be  evi- 
denced. In  some  countries — e.  g.  France  und  Prussia — it 

may  be  shown  by  the  fact  that  tlie  person  has  taken  his 
domicile  in  a  foreijcn  country  in  such  a  sense  that  he  has 
abandoned  all  intent  to  return  to  his  former  home.  This 
rule  is  not  very  satisfactory,  for  questions  of  domicile  are 
frequently  very  difficult  of  solution,  as  they  depend  upon  a 
judicial  inqiiiry  into  the  intent  of  the  party,  and  this  in 
turn  depends  upon  an  exanunatiijn  into  a  great  variety  of 
circumstances,  often  ranging  over  many  years.  A  much 
more  convenient  test  is  tiiat  of  the  British  statute  already 
cited.  This  provides  that  naturalization  in  a  foreign  coun- 

try shall  be  evidence  of  an  iident  to  renounce  British  citi- 
zenship. Should  the  former  subject  wish  at  any  time  to 

resume  his  relations  with  the  United  Kingdom,  he  can  be 
naturalized  under  the  laws  of  that  country.  The  subject 
of  expatriation  is  not  so  important  in  the  donuiin  of  jjrivate 
law  as  it  was  formerly,  when  aliens  were  subject  to  serious 
disabilities.  See  Alien,  Naturalization,  International 
Law,  and  Citizen. 

Expectorant  [from  Lat.  ej;  out  of+pec'tus,  -nri-%  breast : 
Lat.  expecfora're  is  used  only  in  sense  of  banish  from  the 
mind] :  a  medicine  which  facilitates  or  causes  the  discharge 
of  mucous  secretions  from  the  air-passages  within  the  chest. 
Many  balms,  gums,  and  nauseating  medicines,  as  well  as  de- 

mulcents and  other  drugs,  are  reputed  to  have  expectorant 
properties.  Some  medicines  not  usually  considered  expecto- 

rant appear  to  stimulate  the  secretions  of  mucus  in  the  air- 
passages,  as  ammonium  chloride  (sal-ammoniac)  and  potas- 

sium hypophosphite.  Among  the  most  useful  expectorants 

are  ipecac,  squill,  lobelia,  and  blood-root.  These  are  also 
emetics,  sedatives,  and  diaphoretics. 

Exp<'ctoration :  the  act  of  expelling  fluid  or  semifluid 
matters  from  the  lungs  and  air-passages  by  coughing  and 
spitting;  also,  the  matters  so  expelled.  The  characters  of 
the  expectoration  are  of  great  importance  to  the  physician 
in  discriminating  between  various  diseases.  The  general 
appearances  of  the  sputum  have  lost  somewhat  in  value  as 
indications  of  different  diseases,  since  the  science  of  physical 
diagnosis  and  microscopic  examination  have  made  possible 
much  more  accurate  means  of  diagnosis,  but  in  ordinary 
practice  the  physician  is  still  to  a  large  extent  guided  by 

the  nature  of  the  expectoration.  In  ordinary  "  colds,"  or 
bronchitis,  there  is  usually  a  somewhat  frothy,  mucous  ex- 

pectoration, becoming  more  yellow  and  purulent  toward 

the  end,  but  at  no  time  of  absolutely  distinctive  charactei'. 
In  the  early  stages  of  pneumonia,  when  the  lungs  are  en- 

gorged with  blood,  small  hiemorrhages  are  apt  to  occur  and 

give  to  the  sputum  a  quite  distinctive  "rusty"  appearance. 
Sometimes  in  similar  conditions  of  congestion  of  the  lungs, 
not  pneumonic,  rusty  sputum  may  occur,  but  in  the  great 
majority  of  cases  pneumonia  is  indicated.  In  consumption 
a  variety  of  appearances  may  be  presented  according  as  the 
disease  takes  one  form  or  another;  but  in  slow,  chronic 
eases,  and  less  constantly  in  other  forms,  a  picculiar  kind 
of  sputum  is  seen.  In  this  form  occur  rounded  masses  of 
yellow,  purulent  appearance,  which  do  not  break  up,  but 
remain  as  clinups  when  received  into  water,  and  from  the 

peeidiar  appearance  the  name  "  numular,"  or  coin-like,  has 
been  applied.  In  gangrene  of  the  lungs  the  sputum  is 
peculiarly  offensive;  in  abscess  it  is  composed  of  pure  pus. 
The  latter  condition  may  also  occur  when  abscesses  in  other 
localities,  as  the  liver,  spleen,  pleural  cavities,  etc.,  break 
through  the  lung  to  be  discharged. 

The  expectoration  when  lying  in  the  bronchial  tubes  acts 
as  an  irritant,  thereby  causing  cough  and  its  own  discharge. 
It  is  therefore  not  usually  advisable  to  employ  medicines  to 
check  cough,  but  rather  to  so  alter  the  character  of  the  se- 

cretions as  to  make  expectoration  easy.  If.  from  the  irri- 
table condition  of  the  bronchial  mucous  memljrane  or  other 

cause,  excessive  cough  be  provoked,  it  may  become  neces- 

sary to  apply  I'emedies  to  lessen  the  cough.  This  is  espe- 
cially desirable  when,  as  in  old  persons  or  the  debilitated,  the 

strength  is  being  exhausted  by  constant  effort. 
The  microscopical  examiiuition  of  the  sputum  has  become 

of  very  great  importance,  since  the  means  of  discovering  the 
bacillus  of  tuberculosis  and  other  micro-organisms  have  made 
it  possible  to  reach  a  positive  diagnosis  in  this  way.  Some- 

times, indeed,  an  incipient  case  of  consumption  may  be  de- 
tected before  any  auscultatory  signs  or  general  symptoms 

would  indicate  the  onset  of  the  disease.  At  the  same  time, 
the  occurrence  of  the  bacilli  in  the  expectoration,  and  a 
knowledge  of  the  contagiousness  of  consumjition,  point  out 

one  of  the  means  of  disscmiiudion  of  the  disease,  and  indi- 
cate, as  a  means  of  prevention,  the  destru(^tion  of  the  germs 

in  the  s]iutuin  by  receiving  this  at  once  into  antiseptic  solu- 
tions, and,  above  all,  iireveiiting  expectoration  up<m  flcjors 

or  carpets  where  the  sputum  nuiy  be  subseipieidly  dried  and 
spread  in  the  air  as  dust.  A  neither  nncro-organism  now 
recognized  as  the  cause  of  disease,  and  readily  demonsi  rated 
in  the  sputum.  Is  the  pneumococcus,  cjr  the  germ  of  pneu- 

monia ;  but  its  recognition  is  of  much  less  jiraclical  value 
than  that  of  the  tubercle  bacillus.  William  Pepper. 

Experimental  Engineering :  See  Engineering  Experi- mental. 

Expiration  [from  Jjid.  exspira'lio,  deriv.  of  exspira're; 
ex,  out  -I-  Kpini  re,  breathe] :  in  physiology,  the  o|)eratlon  or 
movement  by  which  the  air  that  has  been  changed  by  the 
respiratory  i>rocess  is  expelled  from  the  lungs.  Tins  inove- 
ment  is  ellected  partly  by  the  elastic  contraction  of  the  lungs 
and  the  walls  of  the  chest,  which  were  dilated  by  the  act  of 
inspiration,  but  the  resiliency  of  the  chest-walls  is  greatly 
assisted  liy  the  action  of  numerous  muscles,  especially  in 
forcible  expiration.     See  Respiration. 

Exploits,  River  of:  a  river  of  Newfoundland  ;  traverses 
nearly  the  whole  breadth  of  the  island  from  S.  W.  to  N.  E.  It 
is  navigalile  for  steamers  13  miles  to  the  rjqjids,  and  above 
these  snuiU  boats  can  go  to  within  50  miles  of  the  southwest 
coast.  Its  valley  is  level,  well  timbered,  and  abounds  In 
game  and  fish,  but  has  few  Inhabitants.  This  valley  is  known 
to  contain  much  arable  land. 

Explosion  [from  Lat.  expilu'sio,  deriv.  of  explo'dere,  ex- 
plu'sum,  drive  off  the  stage  by  clapping  or  making  a  noise  ; 
ex,  out  +  plau' dere,  clap  the  liands,  stamp  the  feet] :  a  burst- 

ing with  a  loud  report ;  in  physics,  the  sudden  and  violent 
expansion  of  the  parts  of  a  body,  caused  by  heat  or  chemical 
affinity.  Explosions  are  often  caused  by  the  elastic  force  of 
steam  confined  in  boilers,  etc.  The  explosion  of  gunpowder 
is  the  result  of  the  sudden  formation  and  expansion  of  gjses. 
Into  which  the  powder  is  converted  by  chemical  agency. 
This  term  is  also  applied  to  the  violent  eruption  or  discharge 
of  a  volcano.  Humboldt  heard  the  explosion  of  Cotojiaxi  at 
the  distance  of  130  miles. 

Explosives:  compoumls  practically  available  in  war,  in 
mining,  and  in  general  use  for  the  sudden  development  of 
Immense  force.  They  may  be  classified  conveniently  as 
nitrate  mixtures,  of  whi<'h  gunjiowder  is  the  familiar  type  ; 
nil ro-com pounds,  including  guncotton  and  nitroglycerin, 
together  with  their  very  numerous  derivatives:  chlorate 
mixtures;  picrate  mixtures;  and,  lastly,  the  class  of  ful- 

minates— chiefly  useful  as  detonators. 
OutipoH'der,  which  was  first  employed  in  war  aboid  the 

year  liioO.  is  the  oldest  and  most  generally  useful  of  these 
agents.  It  is  a  mechanical  mixture  of  potassium  nitrate, 
carbon,  and  sul|)hur.  in  proportions  usually  varying  but 
little  from  75,  13.  and  13  respectively.  Purity  is  essential 
to  excellence.  The  operations  of  its  manufacture  consist, 
in  general  terms,  in  very  finely  pulverizing  the  ingredients, 
thoroughly  incorporating  them,  compressing  them  into  a 
cake,  granulating  it,  separating  the  different  sizes  of  grain 
by  sieves,  glazing,  drying,  and  finally  removing  all  dust  by 
the  use  of  fine  sieves. 

In  the  storage  of  gunpowder  special  precautions  against 
fire  and  moisture  are  needed.  A  spark,  friction  between 

hard  bodies,  or  a  temperature  raised  suddenly  to  572°  P., 
determines  an  explosion;  while  slight  moisture,  which  may 
readily  be  absorbed  from  damp  air.  produces  caking  and  de- 

terioration. A  wetting  is  permanently  destructive  to  the 

compound.  Frost  produces  no  injurious  effects,  either  tem- 
porary or  permanent. 

As  gunpowder  is  a  simple  mechanical  mixture,  its  prop- 
crtles'raay  readily  be  vjiried  to  suit  the  requirements  of  a 
quick-burning  or"  a  slow-burning  explosive.  Its  expansive 
power  is  due  to  two  distinct  causes — the  sudden  transforma- 

tion from  a  solid  to  a  gaseous  form  of  vastly  greater  volume, 

and  the  heat  developed  by  the  chemical  change,  which  in- 

duces enormous  tension.  "  It  is  apparent  therefore  that  a 
variation  in  the  relative  proportions  and  condition  of  the 

ingredients,  by  changing  the  chemical  products  of  the  ex- 

plosion, must'  affect  the  expansive  force ;  and  also  that  a 
sindlar  result  may  be  obtained  by  mechanical  means  di- 

rected to  modifying  the  duration  of  the  time  required  for 
combustion. 

It  Is  to  a  skillful  application  of  the  last  method  that  some 
important  improvements  in  gunpowder  designed  for  heavy 
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ordnanoo  arc  due.  Gon.  Rodmim.  of  the  U.  S.  army,  iiiiiu- 

gurated  a  series  of  exix'riiiu'iils  ilirec^ted  t.o  lliis  ciul  in  IK'iH. and  from  the  results  of  his  laliors  I  lie  U.  S.  was  provich-d  in 
advance  of  European  nations  willi  an  explosive  suited  to 
modern  camion.  His  mammoth  and  perforated-cake  jiow- 
ders — the  former  consisting  of  large  irregular  grains,  tested 

by  two  standard  sieves  of  si.x-tentlis  iukI  nine-tenths  of  an 
inch  respectively,  and  the  latter  of  hexagonal  or  cylindrical 

cakes  perforated  by  holes — have  been  eopieil  in  the  English 

pebble  and  pellet,' and  the  Russian  prismatic  powders,  by the  aiil  of  which  some  imjiortant  improvements  in  artillery 
have  been  rendered  possible.  Pebble  powder  is  simply 
pressed  cake,  broken  into  large  irregular  pieces  and  glazed. 
Pellet  powder  consists  of  mealed  powder  compressed  into 
small  blocks,  of  regular  and  sometimes  in<lented  fornis,  and 

of  dimensions  varying  for  diU'erent  calibers.  Prismatic 
powder  consists  of  inealed  powder  compressed  into  Hat.  per- 

forated cakes  of  hexagonal  form,  aliout  an  iiicli  thick  and 

an  inch  and  a  half  on  the  longest  diagonal.  'J'his  subject  is 
still  undergoing  investigation  :  tlu^  facts  having  been  de- 

veloped that  the  time  of  burning,  and  hence  the  strain  upon 
the  gun  for  a  given  initial  velocity  Iti  the  projectile,  may  be 
modified  by  varving  the  size  and  form  of  the  grains,  their 
density  and  hardness,  and  the  mechanical  condition  of  the 
exterior. 

The  next  advance  in  the  development  of  gunpowder  was 
made  by  modifying  the  carbon  ingredient.  By  replacing 
one-third  of  it  by  uuearbonized  peat.  Gen.  Oliver,  in  1874, 
was  manufacturing  in  the  U.  S.  a  variety  which  when  well 
rammed  gave  a  higher  initial  velocity,  with  less  recoil  and 
less  smoke,  than  the  older  grades,  by  reason  of  its  slower 
rate  of  burning.  Its  color  was  a  clear  brown.  Following 
the  same  line  ()f  research,  brow'ii  prismatic  or  cocoa  powder 
was  introduced  in  Germany  in  1882,  and  it  soon  attracted 
widespread  attention.  Tlie  carbon  consisted  of  slightly 
carbonized  straw;  the  rate  of  burning  was  much  less  than 

with  black  powder,  giving  a  lower  initial  but  a  longer  sus- 
tained pressure.  Cocoa  powder  is  manufactured  in  the 

U.  S.,  the  carbon  consisting  of  about  two  parts  of  baked 
wood,  retaining  its  filirous  structure,  and  one  part  of  a  car- 

bohydrate, as  sugar.  The  proportions  are  varied  according 
to  the  grade  desiriul.  The  rate  of  combustion  at  first  is 
.slow,  but  it  increases  as  the  grains  break  up,  thus  tending 
to  equalize  pressure  throughout  the  bore  of  the  gun.  For 
further  information  on  this  subject  see  Gunpowder. 

The  raaxiraiim  pressure  of  exploded  gunpowder,  unre- 
lieved by  expansion,  has  been  investigated  by  various 

parties,  whose  results  range  from  7  tons  to  662  tons  to 
the  square  inch,  the  latest  authorities  indicating  about  40 
tons. 

The  difficulty  of  obtaining  saltpeter  in  large  quantities, 
and  hence  its  cost,  has  induced  many  attempts  to  replace  it 
by  other  nitrates,  such  as  those  of  sodium,  lead,  and  barium ; 
but  although  good  blasting  powders  have  been  thus  pre- 

pared, none  suited  to  ])ropelling  purposes  have  been  ob- 
tained. Mixtures  containing  ammonium  nitrate,  however, 

have  attracted  attention  ;  in  jiart  because,  although  objec- 
tionable from  its  deliquescent  tendency,  this  salt  yields  only 

gaseous  products,  and  hence  may  form  the  basis  of  a  class 

of  "  smokeless "  powders  of  which  Chilworth  special  is  the 
best-known  type.  In  combination  with  di-  or  trinitroben- 
zole  and  otiier  ingredients,  it  also  forms  bellite,  roburite,  and 
securite,  which  have  been  used  in  shells  and  commercially. 

They  are  claimed  to  be  "flameless,"  and  hence  specially 
suited  for  use  in  mines  dangerous  from  fire-damp. 

Ouncotton. — In  1832  Braconnet  discovered  that  by  dis- 
solving starch  in  nitric  acid,  and  adding  water,  a  white  ex- 
plosive substance  was  pr(;cipitated,  to  wliich  the  name  xyloi- 

din  was  given.  Shortly  after,  Pelouse  obtained  a  similar 
oompounil  by  treating  paper,  or  cotton  or  linen  fabrics,  with 
nitric  acid,  and  named  it  pyroxilin.  These  were  the  pre- 

cursors of  guncotton,  which  was  discovered  by  Sehonbein  in 
1846,  and  at  once  excited  much  attention  as  a  possible  sub- 

stitute for  gunpowder.  Adverse  otiicial  reports,  however, 
were  soon  made  in  France,  the  U.  S.,  Germany,  Englaml, 
and  Austria,  and  the  explosive  fell  into  general  disfavor  on 
account  of  its  liability  to  spontaneous  exjilosion,  its  corrod- 

ing residua,  and  its  excessively  violent  and  irregular  char- 
acter, all  of  wliich  unfitted  it  for  most  military  uses.  Haron 

von  Ijenk,  a  mcinljer  of  the  Austrian  commission,  was  not 
so  readily  discouraged.  He  continued  a  series  of  exjieri- 
ments  for  several  years,  which  ultimately  led  to  so  great 
improvements  in  manufacture  that  in  18o3  he  was  able  to 
construct  a  successful  twelve-pounder  battery  employing 

guncotton.  This  led  to  its  temporary  introduction  into  the 
.\ustrian  military  .service,  ami  again  attracted  the  attention 
of  foreign  nations  to  the  new  explosive. 

Haron  von  Lenk's  system  consisted  in  cleansing  the  long- 
staple  variety  of  raw  cotton  in  an  alkaline  wa.sh,  followed 
by  one  in  pure  water;  thoroughly  drying  it;  steeping  it  for 
forty-eight  hours  in  a  cold  mixture  of  strong  nitric  and  sul- 

phuric acids — one  part  of  the  former  to  three  [larts  of  the 
latter  by  weight;  freeing  the  resulting  trinilrocellulose 
from  the  acids  by  a  centrifugal  machine,  by  thorough  rins- 

ing, and  finally  by  the  action  of  running  water  for  a  period 
of  six  or  eight  weeks,  alternated  with  a  boiling  potash  bath 
and  hand-washing;  air-drying  it;  rinsing  it  in  a  hot  solu- 

tion of  potassium  silicate  to  retard  tlie  rapidity  of  combus- 
tion ;  and,  lastly,  again  washing  and  thoroughly  drying  it. 

He  partially  regulated  the  suddenness  of  exijlosion  by  twist- 
ing the  guncotton  into  ropes  or  weaving  it  into  cloth  to 

secure  a  more  uniform  density.  JIusket  cartridges  were 
formed  by  wrapping  the  thread  around  wooden  plugs,  to 
prevent  uneipial  ramming.  An  admixture  of  a  certain  pro- 

portion of  ordinary  cotton  was  also  employed  to  reduce  the 
violence  of  action. 

In  1863  Mr.  Abel,  as  a  member  of  a  committee  appointed 

by  the  British  War  OITice,  undertook  an  experimental  inves- 
tigation into  the  merits  of  this  system,  and  succeeded  in 

materially  improving  it.  Instead  of  the  costly  long-staple 
cotton,  he  employs  ordinary  cotton  waste,  which  is  treated 
with  the  mixed  acids,  one  part  of  nitric  to  three  of  sulphuric 
by  weight,  without  any  preliminary  process  except  careful 
drying.  It  is  then  rinsed  in  a  large  volume  of  water,  and 
dried  by  a  centrifugal  apparatus  three  or  four  times.  Xext 
it  is  placed  in  a  jiulping  engine,  like  those  commonly  used 

in  the  manid'acture  of  paper,  and  reduced  to  a  state  of  fine 
subdivision.  It  is  then  transferred,  in  quantities  of  at  least 
10  cwt.,  to  a  poaching-engine,  where  it  is  beaten  for  about 
forty-eight  houi-s  until  it  remains  uniformly  suspended  in 
a  large  volume  of  warm  water,  continually  renewed,  and 
finally  rendered  slightly  alkaline.  It  is  then  dried  in  a  cen- 

trifugal machine,  and  molded  into  disks  of  the  desired  form 
and  dimensions,  which  receive  a  pressure  ranging  from  4 
to  6  tons  per  sq.  inch.  Up  to  this  point  the  guncotton  has 
lieen  in  a  damp,  and  consequently  entirely  safe,  state,  and 
if  desired  it  may  be  so  stored  for  an  indefinite  period  of 
time  without  losing  its  peculiar  properties.  To  prepare  it 
for  use  it  is  dried  upon  hot  plates,  freely  open  on  every  side 
to  the  air.  This  system  of  manufacture  is  the  best  known, 
and  yields  a  product  both  uniform  and  safe. 

In  appearance,  Abel  guncotton  consists  of  regular  cylin- 
ders, of  dimensions  varying  with  the  use  proposed.  It  is 

white  in  color,  hard  to  the  touch,  and  sinks  readily  in  water. 
Ignited,  unconfined,  by  a  flame,  it  burns  with  a  strong  blaze. 
Fired  by  a  detonating  fuse,  or  raised  to  a  temperature  of 
about  340'  F.  in  a  strong  case,  it  explodes  with  great  vio- 

lence, a  single  ounce  being  sufficient  to  indent  a  plate  of 
iron  or  disrupt  a  thin  slab  of  stone  upon  which  it  is  loosely 
laid.  The  character  of  the  detonation  varies  with  the  fulmi- 

nate employed,  being  most  sudden  with  fulminating  mercury. 
Even  in  a  damp  state,  containing  20  per  cent,  of  moisture — 
it  may  be  exploded  without  much  loss  of  power  by  a  disk 
of  dry  guncotton  in  contact.  It  is  believed,  upon  good 
grounds,  to  be  free  from  danger  of  spontaneous  explosion. 
Several  governments  have  adopted  it  as  the  explosive  best 
suited  to  submarine  warfare,  and  have  accumulated  large 

quantities  in  store. 
Guncotton  produces  little  smoke,  and  leaves  a  very  small 

residuum  of  solid  matter,  the  chief  products  of  combustion 
being  carbonic  oxide,  carbonic  acid,  water,  and  nitrogen. 
It  is  unalterable  in  water,  no  matter  how  long  submerged. 

It  contains  alK)ut  2  per  cent,  of  moisture  in  its  normal  con- 
dition, and  even  when  exposed  to  ordinary  damp  air  it  ab- 

sorbs but  little  more— a  property  which  gives  it  a  great  ad- 
vantage over  gunpowder.  Chemically,  the  purest  guncotton 

may  1)6  regarded  as  cellulose,  in  which  three  atoms  of  hy- 
drogen are  replaced  by  three  molecules  of  peroxide  of  nitro- 

gen; Thus  constituted,  it  is  insoluble  in  mixtures  of  ether 
and  alcohol.  If,  however,  great  care  has  not  been  observed 
in  the  manufacture,  less  simple  compoumls  are  formed, 
which  may  readily  be  dissolved  in  these  mixtures,  forming 

collodion, 'much  used  in  photography  and  the  arts. Guncotton  docs  not  contain  sutficient  oxygen  to  consume 
its  carbon  completely,  hence  some  nitrate  is  often  added  to 
supply  the  deficiency.  In  mining  this  is  beneficial,  for  the 
further  reason  that  it  tends  to  lessen  the  formation  of  a  poi- 

sonous giis,  carbonic  oxide. 
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In  the  studies  to  produce  a  "  smokeless  powder  "  uiucli  at- tention has  been  given  to  nitrocottou.  Trinitroeellulose 
treated  witli  acetone  or  certain  other  solvents,  either  in  a 

liquid  or  gaseous  form  according  to  the  object  in  view,  be- 
comes plastic,  and  may  then  be  either  strongly  compressed 

into  sheets  or  plates  or  lie  forced  through  dies  to  form 
cords;  and  thus  be  subdivided  into  grains  of  the  size  re- 

quired. After  tne  evaporation  of  the  solvent  the  organic 
structure  seems  to  have  been  destroyeil,  leaving  a  dense 
amorphoiis  mass  incapable  of  detornition  and  exploding 

with  but  little  smoky  residue.  Munroe's  new  smokeless 
powder,  which  is  meeting  with  favor  in  the  U.  S.  navy,  con- 

tains trinitroeellulose  as  an  important  ingredient. 
Schidtze  Powder. — The  conversion  of  lignin  or  wood-iiber 

into  an  explosive  similar  to  guncotton  was  attempted  soon 
after  the  discovery  of  that  compound,  especially  by  Oapt. 
Schultze,  acting  for  the  Prussian  Government.  His  method 
consisted  in  soaking  tlie  wood — preferably  alder — in  water, 
to  give  it  toughness,  cutting  it  by  fine  saws  into  a  kind  of 
cross-grained  veneering,  and  subsci|ucntly  punching  it  into 
small  cubes,  of  which  the  size  varii'd  with  the  use  for  which 
the  powder  was  designed.  The  grains  tlnis  protiueed  were 
boiled  in  a  solution  of  soda,  and  afterward  alternately  ex- 

posed to  steam  and  washed  in  a  solution  of  chlorine  to  free 
them  from  resins,  etc.  They  were  next  treated  for  several 
hours  with  mixed  nitric  and  sulphuric  acids,  kept  cool  by 
constant  stirring,  and  afterward  W(^i'e  thoi-oughly  washed 
and  dried.  In  this  state  the  powder  is  but  slightly  explosive, 

and  it  may  be  kept  in  stoi-e  indefinitely.  For  use  the  grains 
must  be  submerged  for  about  twenty  minutes  in  a  solution 
of  nitrate  of  ]iotassa  and  baryta,  and  then  carefully  dried 
and  sifted.  The  necessary  oxygen  having  been  now  sup- 

plied, the  powder  has  a  high  explosive  power.  It  burns  with 
but  little  solid  residuum  or  smoke,  and  is  sai<l  to  be  both 
cheaper  and  stronger  t  han  common  gunpowder,  weight  for 
weight.  It,  however,  readily  attracts  moisture,  is  lialile  to 
form  dust  by  attrition,  and  is  more  bulky  than  gunpowder, 
in  the  proportion  of  3  to  1. 

Nitroglycerin,  or  glonoin  oil,  was  discovered  in  1847  by 
Ascagne  Sobrero,  but  remained  unapplied  to  practical  uses 
until  1864,  when  Alfred  Nobel,  a  Swedish  engineer,  began  to 
develop  its  industrial  value.  Since  then  it  has  been  large- 

ly employed  upon  the  continents  of  Europe  and  America. 
It  is  prepared  by  the  action  of  a  mixture  of  concentrated 
nitric  and  suliihuric  acids  upon  glycerin  introduceil  drop 
by  drop.  At  ordinary  temperatures  it  is  an  oily  liquid,  usu- 

ally colorless  if  made  from  good  glycerin,  but  sometimes 
discolored  by  causes  not  well  understood.  It  has  no  odor, 
and  is  of  a  sweet  and  slightly  pungent  taste.  It  is  highly 
poisonous,  even  short  contact  with  the  skin  being  sufficient 

to  produce  severe  headache.  Its  specific  gravity  is  1'6. 
When  first  made  it  has  a  milky  appearance,  which  ulti- 

mately disappears.  Nitroglycerin  incompletely  freed  from 
the  acids  umlergops  spontaneous  decomposition,  is  danger- 

ous to  handle,  and  ultimately  may  lose  its  explosive  proper- 
ties. When  pure  it  congeals,  as  a  rule,  at  about  40  F.,  and 

is  then  very  insensitive  to  blows  or  detonation.  At  313°  F. 
it  begins  to  decompose;  at  fiGo"  F.  it  throws  off  yellow  or 
reddish  fumes;  at  433°  P.  it  deflagrates  violently.  Wlien 
uneongealed,  nitroglycerin  may  readily  be  exploded  by 
concussion,  which  renders  it  quite  unfit  for  transportation 
in  that  state.  In  store  it  should  be  kejit  in  a  cool  place, 
under  pure  water,  in  ojjen  vessels,  and.  if  practicable,  in  a 
frozen  condition.  For  use  it  sliould  be  thawed  very  gradu- 

ally by  placing  the  can  in  warm  water  raised  to  a  tempera- 
ture not  exceeding  blood  heat.  Any  leakage  should  be 

carefully  avoided  at  all  times,  and  emptied  cans  should  be 
destroyed.  Flame  applied  to  small  quantities  of  nitroglyc- 

erin causes  it  to  burn  with  ditflculty  like  ordinary  oil. 
but  a  fulminate  exploded  in  contact  with  it  produces  a  tre- 

mendous detonation.  To  develop  its  full  effect,  fulminat- 
ing mercury,  in  quantities  not  less  than  13  troy  grains, 

and  confined  in  a  strong  copper  capsule,  is  recommended. 
Its  advantages  as  an  explosive  consist  in  its  instantaneous 
development  of  force,  due  to  the  fact  that,  pound  for  pound, 
it  produces  at  least  three  and  a  half  times  as  much  gas.  and 
twice  as  much  heat,  as  gunpowder :  its  high  specific  gravity, 
which  permits  the  use  of  small  drill  holes;  its  admitting  of 
water,  or  loose  clay,  or  even  air.  tamping;  and,  finally,  the 
facility  with  which  it  can  be  made  upon  the  spot  for  imme- 

diate use.  Its  disadvantages  are  the  severe  headaches  it 
causes  to  those  not  habitmited  to  its  use,  its  liability  to  spon- 

taneous explosion,  the  dangers  sure  to  attend  its  careless 
handling,  and,  especially  for  nulitary  uses,  its  unfitness  for 

licing  kept  lotig  on  hand,  uidess  prepared  and  treated  with  a 
degree  of  care  not  readily  to  be  secured.  To  tliese  may  be 
added  the  fact  that  its  rate  of  explosion  is  not  under  con- 

trol, whii'h  restricts  its  econondcal  use  to  blasting  in  luird 
rock  or  under  water.  In  soft  rock  or  clay  its  service  at  equal 
cost  is  inferior  to  that  of  common  gunpowder,  because  its 
action  is  akin  to  a  sudden  blow  rather  than  to  a  continued 

push. 

Dynmnile.  now  the  generic  name  of  a  class  of  explosives, 
was  invented  in  18(56-67  by  Nobel.  It  first  consisted  of 

nitroglycerin  absoi-bed  by  a  porous,  inert  solid.  The  jier- 
eentage  of  the  former  is,  of  course,  limited  by  the  capacity 
of  llie  absorbent.  The  best  material  is  a  siliceous  infusorial 
earth  fouml  in  Hanover,  (iernuiny.  and  known  tifi  kieneU/uhr. 
It  is  when  dried  a  white,  impalpable  powder,  sliowing  uniler 
the  microscope  a  cellular  structure.  It  will  absorb  iin<l 
safely  retain  three  times  its  weight  of  nitroglycerin.  ]\lany 
experiments  were  made  in  Paris  during  thesiege  of  1870- 
71  to  discover  the  most  suitable  substitute  there  available. 
Finally,  a  residue  from  the  gas-works  was  adopted,  which 
would  take  up  and  retain  a  little  more  than  its  own  weight 
of  nitroglycerin.  The  use  of  a  vei-y  absorbent  kind  of  char- 

coal, made  by  carbonizing  cork,  has  been  patented,  giving 
an  explosive  named  carbo-dynamite.  which  it  is  claimed  will 
retain  nine  times  its  weight  of  nitroglycerin  and  even  resist 
wetting.  With  ordinary  bases  water  causes  a  separation  of 
the  ingredients. 

Dynamite  made  from  kieselguhr  has  the  appearance  and 
consistence  of  heavy  brown  sugar.  It  possesses  most  of  the 
virtues  of  the  parent  nitroglycerin,  with  some  jieculiar  to 
itself;  of  wdiich  the  chief  are  exemption  from  liability  to 
spontaneous  explosion  and  to  detonation  from  moderate 
shocks,  both  of  which  result  from  the  exceedingly  fine 
granulation  of  the  nitroglycerin.  It  was  formerly  largely 
used  in  the  U.  S.,  especially  in  California,  and  these  impor- 

tant advantages  are  now  generally  admitted.  Kieselguhr 
dynamite  possesses  another  advantage  over  nitroglycerin. 
If  kept  in  the  state  of  loose  jwwder  without  C'lnpression 
into  cai'tridges,  it  may  be  exposed  to  any  natur.d  lenqiera- 
ture  without  losing  its  explosive  properties  when  subjected 
to  the  action  of  a  primer  charged  with  1.5  grains  of  ful- 

minating mercury;  and  this,  too.  without  becoming  more 

sensitive  to  ordinary  shocks  and  handling.  In  the  I'orm  of compressed  cartridges  it  is  as  inexplosive  when  thoroughly 
frozen  as  nitroglycerin  itself.  Saturated  with  water  it 
loses  only  a  very  small  percentage  of  its  explosive  power, 
but  requires  a  primer  much  more  powerful  than  those  oi-di- 
narily  used.  Ignited  liy  a  flame,  and  unconfined,  it  burns 
quietly  without  detonation..  Experiment  indicates  that  its 
explosive  force  is  not  quite  so  instantaneous  as  that  of  pure 
nitroglycerin ;  hence  in  certain  kinds  of  resisting  media, 
where  a  sustained  pressure  is  required,  the  mechanical  work 
performed  by  three-quarters  of  a  pound  of  nitroglycerin 
in  the  form  of  dyiuimite  may  largely  exceed  that  produced 
by  a.  full  pound  of  the  unabsorbeil  material.  This  apparent 
paradox  actually  occurs  in  the  submarine  mines  usually 
called  torpedoes.  For  rock-blasting  dynamite  should  be 
pressed  firmly  home  and  tanqied  with  sand. 
Dynamite  possesses  another  merit.  By  modifying  its  in- 

gredients in  judicious  percentages,  a  certain  control  can  be 
exerted  over  the  quickness  of  its  action,  and  a  classification 

similar  to  that  of  the  dift'erent  grades  of  gunpowder,  liut more  restricted  in  range,  may  lie  made.  The  milder  grades 
of  such  explosives,  whatever  be  their  specific  names,  are  usu- 

ally designated  by  the  ])refix  No.  3,  the  stronger  being 
known  as  No.  1.  The  tendency  in  the  U.  S.  is  to  use  the 
cheaper  low  grades  in  the  larger  drill-holes  which  they  en- 

tail ;  in  Europe,  the  higher  grades  and  smaller  holes  are 

preferred. 
Various  have  Iieen  the  attempts  to  increase  the  sti'ength 

of  dynamite  by  replacing  its  inert  base  with  different  ex- 
plosive materials.  Measurements  have  estal)lislied  that 

neither  the  strength  nor  the  econouric  value  of  a  dynamite 
is  proportional  sinqjly  to  the  percentage  of  nitroglycerin  it 
contains.  An  explosive  base,  properly  selected,  may  add 
enormously  to  the  energy  developed.  Moreover,  for  each 
base  an  economic  loss  occurs  from  increasing  the  percentage 
of  nitroglycerin  above  a  certain  point.  Of  such  compounds, 
glyoxaline,  lithofraeteur,  and  dualin  were  the  earlier  types. 

(Hi/oxdline  was  invented  by  Abel  shortly  after  the  intro- 
duction of  dynamite.  It  consisted  of  a  mixture  of  gun- 

cotton  pulp  and  potassium  nitrate,  saturated  with  nitro- 
glycerin, and  was  made  both  in  a  granular  and  a  cake 

form.     It  proved  to  lie  less  troublesome  in  handling,  owing 
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to  the  granules  lieiiit;  coaled  with  km  iiM|ieriiieal)le  material 
whieh  reilueed  the  teiiileiiey  tu  [irciduee  headaelie,  but  it 
was  never  larfiely  inlrodueeil  into  [iraetical  use. 

LiZ/idfrac/i'iir'-wns  devised  ahout  the  same  lime  by  I'mf. 
Ensels,  (if  Colo^'iie.  Its  preeise  eompusition  was  not  made 
public,  furtlier  tlian  that  it  consists  of  525  parts  of  nitro- 

glycerin, 325  parts  of  silica, and 350  parts  of  mineral  bodies; 
and  analyses  of  dilferent  samples  have  cxliil)iled  varying  re- 

sults. One  authority  (Trauzl)  reports  53  parts  of  nitroglyc- 
erin, :^0  parts  of  kieselguhr,  13  parts  of  coal,  4  parts  of 

sodium  nitrate,  and  2  parts  of  sulphur.  Others  place  the 
proportion  of  sodium  nitrate  as  high  as  25  per  cent. ;  others 
add  guncotton.  Jiithofracteur  is  a  pasty  substance  of  dark 
color.  Like  the  other  compounds  ol  nitroglycerin,  it  burns 
quietly  when  ignited  by  a  Hame,  and  explodes  violently 
when  fired  by  a  detonating  fuse.  Water  dissolves  the  sodi- 

um nitrate,  a"nd  thus  sets  free  a  certain  part  of  the  nitro- 
glycerin— of  course  a  decided  disad\-anlage.  The  com- 
pound exhibits  explosive  properties  similar  to  dynamite, 

and  olfers  equal  security  against  concussion.  Its  use  here- 
tofore has  been  restricted  chiefly  to  tJermany  and  Belgium, 

although  it  has  been  experimentally  tried  in  England,  and 
was  employed  by  the  tJernums  in  the  war  with  Fran<e  in 
1870-71.  in  the  U.  S.  the  type  is  represented  by  .Judson 

powder,  which  is  very  largely  used.  '1  he  lowest  grade  con- 
tains only  5  per  cent,  of  nitroglycerin,  and  its  function 

seems  to  lie  sim]ily  a  detonator  of  the  special  variety  of  gun- 
powder which  forms  its  basv..  Its  intensity  may  exceed  40 

per  cent,  of  dynamite  No.  1. 
Dualin  was  invented  by  Dittmar  shortly  after  dynamite, 

and  its  use  has  been  cliiefly  restricted  to  Germany  and  the 

U.S.  The  patent  ilescribes  it  as  consisting  of  "cellulose, 
nitrocellulose,  nitrostarch,  nitromannite,  and  nitroglyc- 

erin, mixed  in  different  combinations,  depending  on  the 
degree  of  strength  which  it  is  desired  the  powder  should 

possess  in  adapting  its  use  to  various  purposes."  A  sample 
supplied  by  the  inventor  for  trial  at  the  Hoosac  Tunnel  was 
found  by  analysis  to  consist  of  60  per  cent,  of  nitroglyc- 

erin and  40  per  cent,  of  washed  sawdust,  not  treated  with 
nitric  and  sulphuric  acids.  Trauzl  reports  it  as  consisting 
of  50  parts  of  nitroglycerin,  30  parts  of  fine  sawdust,  and 
20  parts  of  potassium  nitrate.  The  best  variety  ever  manu- 

factured is  believed  to  be  celhdose  derived  from  poplar  pulp, 
treated  with  nitric  and  sulphuric  acids,  and  saturated  with 
nitroglycerin. 

Having  a  less  specific  gravity  than  dynamite,  dualin  is 
slightly  inferior  to  it.  bulk  for  bulk,  in  explosive  energy. 
When  thoroughly  soaked  in  water,  it  can  be  exploded  only 
by  a  very  violent  detonation,  much  exceeding  that  of  the 
ordinary  fuse,  and  even  tlien  it  loses  more  than  half  irs 

power.  It  congeals  at  about  45'  P.,  and  in  this  state  readily 
explodes,  becoming  so  sensitive  to  friction  as  to  make  it 
dangerous  to  tamp  in  cold  weather.  In  other  respects  its 
properties  resemble  those  of  dynamite. 

Nitrogelatin. — In  1876  Nobel  patented  a  new  and  im- 
portant nitroglycerin  compound,  vaiiously  known  as  nitro- 
gelatin, blasting  gelatin  or  explosive  gelatin.  It  consists 

essentially  of  nitroglycerin  solidified  to  a  stitf  jelly  by  the 
addition  of  from  5  to  8  per  cent,  of  carefully  prepared  nitro- 

cellulose usually  of  the  soluble  form.  A  temperature  of 

about  100°  F.,  or  the  addition  of  a  volatile  solvent,  is  re- 
quired in  the  manufacture.  As  nitroglycerin  contains  an 

excess,  and  nitrocotton  a  deficiency,  of  the  oxygen  needed 
for  complete  combustion,  the  resulting  explosive  should  be 
more  powerful  than  either  ingredient,  and  experiment  proves 
this  to  be  the  ease  to  a  marked  degree.  In  appearance  nitro- 

gelatin is  an  elastic  translucent  jelly  of  a  pale-yellow  color, 
having  a  specific  gravity  of  1'6.  Moderate  confinement  is 
necessary  to  develop  its  power  of  transmitting  a  wave  of 
detonation.  Unlike  dynamite,  its  sensitiveness  is  increased 

by  cold,  so  that  when  frozen  special  cai'e  in  handling  is  de- 
manded. It  is  wholly  unaffected  by  water,  and  it  may  be 

handled  without  ]iroducing  headache.  In  the  manufacture 
extreme  care  is  needed  in  purifying  the  ingredients  to  avoid 
a  tendency  to  decomposition  or  liquefaction,  but  this  result 
has  been  attaineil  in  practice,  and  the  explosive  is  recog- 

nized as  both  stalile  and  safe.  The  addition  of  from  3  to  5 
per  cent,  of  camphor  forms  gelatine  explosive  de  gnerre,  a,nd 
materially  reduces  sensitiveness  to  high  temperatures,  or  to 
shocks  even  as  severe  as  the  impact  of  a  musket  ball,  which 
in  the  uncamphorateil  form  usually  determines  ignition,  if 
not  explosion.  Stnjng  detonators  arc  reipiired  to  develop 
full  power.  Kvcn  without  camphor  the  range  of  sympa- 

thetic explosiiin   underwater  is  very  niucli  less  than  with 

dynamite.  The  Austrian  explosive,  ecrasite,  whieh  is 
claimed  to  have  given  remarkable  results  as  a  charge  for 
shells,  is  believed  to  be  a  modified  blasting  gelatin.  I5y  the 
ad<lition  of  nitrates,  with  or  without  carbon,  g(datin  dyna- 

mites of  various  grades  are  formed  for  use  when  reduced  in- 
tensity of  action  will  suffice. 

When  the  proportion  of  nitrocellulose  is  increased  to 
about  .50  [ler  cent.,  and  of  camphor  to  about  10  per  cent.,  a 

horn-like  suli.stance  is  produced,  known  as  Nobel's  C.  189,  or 
ballistite.  KoUed  into  sheets  and  suitably  subdivided,  this 

is  claimed  to  be  one  of  the  best  "smokeless"  powders  now 
known,  giving  good  results  both  in  small  arms  and  in  can- 

non. It  has  been  officially  adopted  by  Italy,  and  is  largely 
expi^i'imented  with  in  Germany  and  elsewhere.  Cordite, 
which  al.so  has  a  high  reputation  as  a  "smokeless"  powder, 
belongs  to  this  class;  as  does  also  leonard  powder,  which 
has  rectently  done  excellent  work  at  Sandy  Hook  proving 

ground. Furcite. — This  is  the  American  representative  of  the  class 
of  gelatinized  nitrocompounds  to  which  nitrogelatin  be- 

longs. It  is  manufactured  on  a  large  scale  in  New  Jersey, 
and  has  been  considerably  used.  Several  grades  are  in  the 
market.  The  strongest  contains  95  parts  by  weight  of  nitro- 

glycerin and  5  parts  of  a  prepared  cellulose  of  a  special 
kind.  It  resembles  blasting  gelatin  so  much  in  appearance 
and  properties  that  no  further  description  is  necessary  here, 
liy  tile  addition  of  nitrates  in  varying  proportions  forcite 
dynamites  are  formed.  They  contain  from  75  per  cent,  to 
30  per  cent,  of  nitroglycerin. 

Terrorite  or  Perunite. — This  nitrocompound,  the  inven- 
tion of  Prof.  Mendeleff,  is  one  of  the  latest  of  its  cla-ss.  It 

consists  of  80  parts  by  volume  of  nitroglycerin,  10  parts  of 
nitroethyl,  and  10  parts  of  nitromethyl,  and  is  a  colorless 

volatile  iii|uid,  having  a  specific  gravity  of  about  1-4.  By 
dissolving  in  it  from  8  per  cent,  to  24  jier  cent,  of  pyroxilin 
it  liecomes  a  semi-fluid  paste  of  progressively  increasing 
thickness,  but  never  attaining  the  consistency  of  a  solid 
jelly.  Otiicial  trials  have  shown  its  strength  to  be  phe- 

nomenal, exceeding  that  of  nitrogelatin  itself  by  upward 
of  one-third  as  roughly  measured.  Its  fluidity  and  volatile 
ingredients  are  serious  objections. 

The  Chloratex. — The  violent  action  of  potassium  chlorate 
upon  readily  oxidizable  substances  has  given  rise  to  many 
attempts  to  employ  it  in  the  preparation  of  substitntes  for 
gunpowder.  Under  the  names  of  white  gunpowder  and 
German  gunpowder  a  mixture  of  this  salt  with  potassium 
ferro-  and  ferri-cyanide  and  sugar  has  long  been  known. 
Mixed  with  nut-galls,  resins,  and  other  vegetable  substances, 
it  has  been  repeatedly  introduced  to  temporary  use  as  Hors- 
ley"s  powder,  Ehrhardfs  powder,  etc.  The  form  best  known 
in  the  U.  S.  consists  of  potassium  chlorate,  potassium  nitrate, 

and  crude  gamboge,  which,  under  the  name  of  Oriental  pow- 
der, or  safety  compound  of  the  Oriental  Powder  Company, 

was  at  one  time  considerably  employed  in  the  oil-wells  of 
Pennsylvania  and  for  other  blasting  purposes.  Its  danger- 

ous sensibility  to  friction,  and  the  consolidating  effect  of 
heat  upon  the  gum.  have  prevented  its  general  use.  With 
some  of  these  cldorate  compounds  sulphur  enters  as  an  in- 

gredient, which  intensifies  the  chief  objection  against  them — 
their  liability  to  explode  from  slight  friction  or  percussion. 
As  a  class,  they  have  many  times  the  explosive  intensity  of 
gunpowiler,  but  are  also  more  dangerous  to  handle.  For 
special  purposes  they  are  extremely  useful— for  instance,  a 
mixture  of  potassium  chlorate  and  sulpliur,  formed  into  a 
paste,  and  dried  to  fit  small  cartridge-cases  of  lead,  has  been 
found  to  be  terribly  effective  as  a  charge  for  explosive  bul- 

lets. They  may  be"  fired  with  safety  from  a  musket,  but  ex- 
plode with"  great  violence,  even  in  penetrating  flesh. It  is  in  chlorate  mixtures  that  the  most  important  prac- 

tical application  of  the  researches  of  Dr.  Herman  S]irengel 
has  been  made.  In  1873  he  published  a  noteworthy  paper 
indicating  a  new  class  of  explosives,  formed  by  mixing  just 
before  use  an  oxidizing  and  a  combustible  ingredient,  each 
of  which  by  itself  is  non-explosive.  The  proportions  were 
adjusted  to  cause  "their  mutual  oxidation  and  deoxidatiim 
to  be  thoroughly  complete.''  Solids  and  liquids  were  both discussed.  Hellhotlite  (nitric  acid  and  metadinitrobenzole) 
is  one  variety  of  the  Sprengel  class;  Gruson  introduced 
it  for  use  in  shells.  Turpin  brought  these  explosives  for- 

ward in  France,  tinder  the  name  of  panclastitcs.  In  the 
U.  S.  Divine  patented  rackarock  (potassium  chlorate  and 
nitrolienzole),  which  constituted  the  bulk  of  the  charge  at 
the  destruction  of  Flood  Rock,  New  York  harbor,  in  1885 
(107  tons  to   19  tons  of  dynamite).     This  explosive,  being 
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composed  of  a  li(iuid  ami  a  solid,  is  not  daiincroiisly  sensi- 
tive to  frietion  when  fresh,  and  before  niixinf;  is  absolutely 

safe  to  liandle,  transport,  or  store  in  any  quantities.  At 
Flood  Rock  accident  revealed  another  merit.  Water  leaked 
into  some  of  tlie  cans  after  they  were  in  drill  holes  sloping 
downward.  With  dynamite  this  would  liave  dropped  free 
nitroglycerin  on  the  lloor  of  the  headiiigs,  and  men  ]iass- 
ing  would  probably  have  caused  a  pi'emature  explosion. 
The  nitrobenzole  was  not  only  harmless,  but  by  its  well- 
known  smell  attracted  attention  and  liy  its  color  pointed 
out  the  defective  holes.  It  was  found  in  the  investigations 

preceding  this  great  blast  tliat  (a)  in  rackarock  the  nitro- 
benzole should  constitute  21  per  cent,  of  the  whole  weight : 

(6)  that  dampness  in  the  potassium  chlorate  largely  reduced 
the  intensity  of  action,  6  per  cent.,  4  per  cent.,  and  2  per 
-cent,  of  water  causing  losses  of  19.  10,  and  .1  i)er  cent,  re- 

spectively; (!■■)  that  full  detonation  in  moderate  charges 
was  secured  by  two  fuses  each  containing  24  grains  of  mer- 

curic fulminate,  but  that  in  tlie  long  drill-hi>les  relay  ]irim- 
ings  were  desiralile ;  and  (d)  that  the  exjilosive  as  supplied 
was  very  iniiform,  and  possessed  an  intensity  of  aetion 
about  8  per  cent,  greater  than  dynamite  No.  1. 

The  Picrntes. — Picric  at-id  was  discovered  in  1788  by 
Haussman  while  treating  indigo  with  concentrated  nitric 
acid.  Chemists  have  derived  it  from  other  substances,  es- 

pecially from  carbolic  acid.  It  has  been  called  amer  d'indi- 
go,  amer  dc  Welfer,  carbonitric  acid,  iiitropicrie  acid,  car- 
bazotic  acid,  and  trinitrocarbolic  acid.  It  is  a  crystalline 
body  of  a  brilliant  golden  yellow,  very  bitter  to  the  taste, 

and  is  largely  used  as  a  dye.  When  heated  to  600°  P.  it detonates  with  violence. 
The  salts  obtaineil  by  treating  many  of  the  bases  with 

picric  acid  possess  its  charaeterislic  properties:  that  best 
known  is  the  potassium  picrate.  This  forms  golden  crystals 
having  a  metallic  reflection.  Insoluble  in  aleohol.  and  but 

slightly  solulile  in  water,  it  detonates  violently  at  600"  P. Its  action  is  akin  to  that  of  the  fulminates  in  suddenness; 
and  to  regulate  this  property,  DesignoUe  has  mixed  it  with 
charcoal  and  potassium  nitrate,  thus  forming  a  eonipound 
similar  to,  but  more  powerful  than,  ordinary  gunijowder. 
To  obtain  the  maximum  explosive  energy,  he  employs  equal 
parts  of  potassium  nitrate  and  potassium  picrate.  For  use 
in  rifles  from  12  to  20  per  cent,  of  potassium  picrate  is  used, 
with  a  small  amount  of  charcoal.  For  cannon  only  from  8 
to  12  per  cent,  of  potassiinn  picrate  is  employed.  Under 
the  name  of  poudre  DesignoUe.  this  compound  has  been 
considerably  manufactured  in  France  for  military  purposes, 
both  for  large  guns  and  for  torpedoes. 

Brugiere  powder  consists  of  an  admixture  of  ammonium 
picrate  and  saltpeter.  It  is  comparatively  a  slow  powder, 
less  liable  to  attract  moisture  than  ordinary  gun]iowiler.  and 
yielding  but  little  smoke.  In  England,  Abel  has  experi- 

mented with  a  similar  compound,  to  whieh  he  has  given  tlie 
name  of  picric  powder,  and  which  he  considers  especially 
suited  for  use  in  shells,  because,  although  little  liable  to  ex- 

plode from  concussion  or  friction — the  great  objection  to 
the  potassium  picrate  compounds — its  eilects  when  strongly 
confined  are  more  violent  than  those  of  gunpowder. 

To  the  class  of  jiicrates  V)elongs  melinite,  although  neither 
its  original  composition  (said  to  be  fused  picric  acid  and 
nitrocellulose  dissolved  in  ether)  nor  its  successive  modifi- 

cations are  certainly  known.  It  has  been  adopted  in  France 
as  a  charge  for  shells,  and  according  to  report  has  been  thus 
fired  with  safety  in  charges  exceeding  KJO  lb.  in  weight. 
According  to  the  latest  reports,  cresilite  is  combined  with 
melinite  for  this  purpose,  in  the  proportion  of  about  3  to 
1  by  bulk.  Lyddite,  which  has  received  considerable  at- 

tention in  fireat  Britain,  is  similar  in  composition  to  the 
original  melinite. 

In  the  U.  .S.  the  class  is  represented  by  emmensitc — the 
invention  of  Dr.  S.  II.  Ennnens.  Experiments  liy  the  Gov- 

ernment have  shown  it  to  possess  decided  merits,  especially 
for  use  in  shells.  The  highest  grade  consists  of  eacid  anil 
nitrate  of  ammonia.  For  the  trade  three  grades  are  manu- 

factured. The  first,  for  ordinary  blasting,  consists  of  pierio 
acid,  sodium  nitrate,  and  ammonium  nitrate.  The  second 
for  military  uses  in  shells,  etc.,  is  composed  of  picric  acid 
and  dinitrobenzene,  with  sodium  nitrate  and  annnonium 
nitrate.  The  third,  for  projectile  uses,  consists  of  picric 
acid,  sodium  nitrate,  and  charcoal  or  flour.  The  grade  for 
shells  has  been  tested  by  the  (rovernment  with  promising 
results.  It  is  of  a  pale  yellow  color,  and  the  odor  of  nitro- 

benzole is  strong.  It  is  singularly  insensitive  to  shocks, 
and  in  intensity  of  action  it  takes  rank  with  guncotton ; 

but  taking  into  account  ils  superior  ilensily  when  solidly 
compacted  it  is  .stronger  than  that  exjilosive  in  the  ratio  of 
about  5'5  to  3-2. 

The  picrate  class  has  not  Ijeen  neglected  in  efforts  to  ob- 

tain a  "smokeless"  powder.  France  has  led  the  way  in 
this  direction,  but  so  much  si'erecy  has  been  observed  that 
few  details  are  known.  I'ouilre  P.  or  Vieille  powder,  for- 

merly used  in  the  Lebel  rifie,  is  believed  to  contain  picric 
acid  as  an  imjiortant  ingredient.  The  latest  modification  is 
known  as  BN  powder. 

7'he.  Fulminates. — The  violent  action  and  dangerous  sen- 
sitiveness of  explosives  of  this  class  restrict  their  use  to  a 

limited  field.  By  far  the  most  important  among  them  i.s 
mercuric  fulminate,  which  is  the  best  agent  known  for  in- 

ducing detonation  in  all  high  explosives,  and  which  in  con- 
sequence is  now  largely  used  for  that  purpose,  cither  alone 

or  mixed  with  potassium  chlorate.  Commercially,  it  is  sup- 
plied in  long  copper  capsules  of  eight  grades,  according  to 

strength.  They  are  called  "detonators,"  and  contain  from 
0'3  to  2  grammes  of  explosive.  Trebles  (0'.54  gramme)  are 
usually  employed  with  low  grades  of  dynamite,  but  for  less 
sensitive  exjilosivcs  heavier  charges  are  more  economical 
even  when  not  alisolutely  necessary. 

Fulminate  of  silver  is  used  in  minute  quantities  in  tov 
fireworks.  Fulminate  of  co|)per  is  excessively  sensitive  to 
frictional  electricity,  being  readily  fired  by  sparks  far  beyond 
the  cognizance  of  the  sense  of  touch.  It  was  formerly  liiuch 
used  as  a  fuse-priming  in  blasting,  but  many  accidents  re- 

sulting from  over.sensitiveness  have  now  banished  such 
fuses  from  the  market.  Henry  L.  Abbot. 

Exi>()iHMit  [from  pres.  partic.  of  Lat.  expo'nere,  set  forth. 
cxpnuiid|:  in  algebra,  a  number  or  symbol  representing  a 
number  which,  when  written  above  and  at  the  right  hand 
of  any  symbol  of  quantity,  indicates  a  corresponding  power 

of  that  quantity.  Thus  <i'^  denotes  the  third  power  of  a.  and 
3  is  said  to  be  the  exponent  or  index  of  that  jiower:  usually, 
though  less  correctly,  it  is  called  the  exponent  of  a.  Thus 
ri'  is  merely  an  abbreviation  of  aaa.  and  from  the  definition 
of  an  exponent  it  follows  at  once  that  »■"+■'  =  (•/"'o°.  The 
notatiim  of  exponents  was  introduced  by  Descartes,  and 
being  very  convenient  was  soon  extended.  The  convention 
on  wjiich  the  extension  is  based  is  the  general  truth  of  the 
above  equation.  Thus  if  the  meaning  of  a  negative  or  frac- 

tional exponent  is  asked  for.  on  the  hypothesis  that  the  above 
equation  shall  hold  for  all  values  of  m  and  »!,  it  is  found  that 
since  o"  =  o^  +  o  =((""n»,  a"  must  be  a  symbol  for  1,  no  mat- 

ter what  a  represents. 

Ex]ioiicntial  Etftiation  :  an  equation  involving  terms 
wherein  the  unknown  ipiantity  is  an  exponent  or  constitu- 

ent of  an  exponent.  The  simplest  form  of  such  an  equation 
is  (/I  =;  i;  one  of  its  solutions  is  the  logarithm  of  b  to  the 
base  fi,  or,  what  is  the  same  thing,  the  ratio  of  the  logarithm 
of  h  to  that  of  a,  the  liases  being  the  same,  but  arliitrarv. 
This  is  one  solution  only  :  the  equation  has  many  other  im- 

aginary roots,  and  is  consequently  transcendental.  A  curve 
in  whose  equation  the  co-ordinates  appear  as  exponents  is 
also  called  an  exponential  curve.  The  logarithmic  curve  is 
an  example. 

Exports :  See  Commerce. 

Exi)ositi()iis.  Intei'iiatioiinl  and  Universal :   a  name 
applied  to  the  great  ]iublic  exhibitions  wliich  have  been 
held,  since  the  middle  of  the  nineteenth  century,  in  various 
countries,  of  the  products  of  the  industry  and  of  the  evi- 

dences of  culture,  intellectual  and  aesthetic,  of  all  nations; 
notablv,  to  those  of  London  in  1851  and  1862:  to  those  of 

Paris  i'n  1855,  1867,  and  188!) ;  to  that  of  Vienna,  which  was held  in  1873 ;  to  that  of  Philadelphia,  which  was  held  in 
1876  ;  and  to  that  of  Chicago  in  1893.  These  grand  displays 
may  be  regarded  as  the  development  on  the  largest  scale  of 
an  idea  which,  for  the  preceding  fifty  or  sixty  years,  had 
had  many  less  imposing  manifestations — the  idea  that,  in 
order  to  the  improvement  of  the  arts  of  industry,  the  first 
requisite  and  the  most  effectual  incitement  is  to  be  found  in 
acquainting  a  people  with  the  actual  state  of  those  arts  as 
they  exist.  These  expositions,  therefore,  though  nominally 
universal,  comprehended  in  their  first  concejition  and  in 
their  earliest  practical  illustrations  only  what  are  called  the 
useful  arts,  in  contradistinction  to  the  liberal  and  the  fine 
arts;  and  they  furthermore  omitted  from  their  scheme  the 
evidences  of  that  kind  of  moral  activity  which  aims  to 
ameliorate  the  condition  of  the  human  race  by  repressing 
vice  and  crime,  by  relieving  distress,  liy  diminishing  the 

amount  of  disease,  by  the  improvem'ent  of  prison  discipline. 
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by  softenins;  the  hr>riTirs  of  war,  and  by  oilier  iiu-aiis  analo- 
poiis  lo  lliesf:  itll  ol'  wliicli  liiive  Ijei-ii  kcpl,  iiioiv  oi'  less  in 
view  in  tlie  later.  The  curly  iiileriiatioiial  expositions,  more- 

over, omitted  to  provide,  or  at  least  provided  only  on  a  lim- 
ited scale,  for  the  display  of  animals  useful  to  man,  or  of 

liviuf^  and  growing  vegetables,  plants,  and  flowers,  or  for 
illustrating  the  operations  of  the  garden,  the  field,  the  farm, 
and  the  dairy.  The  later  have  given  to  these  objects  a  very 

lai'ge  portion  of  their  space. 
i'ldilic  exhil)ilious  of  the  products  of  inilustry  were  in  the 

first  instance  held  as  marts  or  fairs.  (See  Kaik.)  The  ear- 
liest held  not  for  connnercial  purjioses,  lint  strictly  for  the 

jiromotion  of  improvements  in  the  useful  arts,  were  insti- 
tuteil  by  the  Society  of  Arts  of  London.  This  society  has 
held  such  exhibitions  annually  since  17(>().  The  first  prop- 

erly national  exhibition  of  this  kind,  the  first,  that  is  to  say, 
organized  under  govi'rnmeut  direction,  took  place  in  I'Vance 
in  17!)8.  Since  that  linu!  the  French  (iovernment  has  given 
a  similar  exiiibition  every  four  or  five  years.  TIk?  ettect  has 

been  greatly  to  im|u-ove  the  quality  and  to  enlarge  the  quan- 
tity of  production  in  all  the  departments  of  industry  through- 
out France. 

In  the  U.  S.  exhil)itious  fcu'  the  encouragement  of  agri- 
cultural or  mechanical  iiulustry  have  long  been  annually 

held  under  State  and  county  organizations,  with  partial  aid 
from  the  Slate  governments,  in  some  States  of  the  Union,  and 
more  recently  in  many.  The  Franklin  Institute,  founded 
in  1824,  in  Philadelphia,  the  American  Institute  established 
four  years  later  in  New  York,  and  many  less  conspicuous 
though  perhaps  not  less  useful  associations  organized  for 
promoting  industrial  improvement,  have  relied  on  public 
exhibitions  as  among  the  most  effectual  means  of  accom- 
plisliing  their  objects. 

Of  international  expositions,  the  first  in  the  series,  that  of 

IS.'il  in  London,  was  undertaken  at  the  suggestion,  and  suc- ee-ssfuUy  carried  out  through  the  influence,  of  Prince  Albert, 
who  was  at  that  time  the  president  of  the  London  Society 
of  Arts.  A  building  was  erected  in  Hyde  Park  for  the  ac- 

commodation of  the  objects  entered  for  exhibition,  upon  a 
design  of  an  entirely  novel  and  original  character  proposed 

by  Joseph  (afterward  Sir  .Joseph)  Paxton.  a  landscajie  gar- 
dener, at  that  time  in  charge  of  the  garilens  of  tlie  Duke  of 

Devonshire  at  Chatsworth.  The  materials  employed  were 
almost  exclusively  iron  and  glass,  whence  the  structure  re- 

ceived the  name  of  "  the  Crystal  Palace,"  a  name  which  has 
been  applied  to  other  similar  constructions  since.  The  plan 
was  a  long  rectangle  with  a  transept  crossing  the  center,  the 
whole  covering  an  ai'ca  of  more  than  20  acres  of  ground. 
In  the  contract  for  the  erection  of  the  building  it  was  stipu- 

lated that  at  the  close  of  the  exhibition  it  should  remain 
the  property  of  the  contractors,  which  stipulation  reduced 
the  cost  to  the  commissioners  by  £f  00,000,  or  half  a  million 
of  dollars.  The  total  cost  for  building,  nuiintenance,  super- 

intendence, recompenses  to  exhibitors,  legal  expenses,  etc., 
was  about  £293,000.  The  total  receipts  from  all  sources  were 
.£506,000,  showing  that  the  exhibition,  apart  from  the  large 
and  permanent  indirect  benefits  accruing  from  it,  was  a 
direct  financial  success.  This  can  not  be  said  of  any  of  those 
which  have  succeeded  it. 

The  universal  admiration  attracted  by  the  exposition  of 
18.)1  and  its  brilliant  results  stimulated  a  similar  under- 

taking, two  years  later,  in  New  York.  The  short  interven- 
ing time  allowed  for  iireparation,  and  the  distance  of  the 

place  of  exhibition  from  the  countries  most  advanced  in 
maimfactures  and  other  productive  arts,  suggested  a  large 
reduction  in  the  scale  of  the  display.  The  location  selected 
was  a  public  square,  only  445  feet  by  455  feet  in  dimcmsions, 

or  about  4J  acres.  Upon  tliis  a"  "crystal  palace"  was erected  octagonal  in  ground  plan,  but  having  above  two 
naves  intersecting  synunetrically  at,  rigid  angles,  each  865 
ft.  5  in.  by  14i)  ft.  5  in.  The  intersection  was  crowned 
by  a  hemispherical  dome,  100  feet  in  diameter,  the  height 
of  the  springing  line  being  70  feet,  and  the  total  height 
to  the  summit  above  the  crown  123  feet.  In  order  to  in- 

crease the  extent  of  floor  surface  for  the  purposes  of  the 
exhibition,  spacious  galleries  were  constructed  in  the  arms 
of  the  building,  the  total  surface  tluis  secured  amounting  to 
250,000  sq.  feet,  or  5f  acres.  The  cost  of  the  building 
was  about  !f;200,000,  to  defray  which  anil  lo  maintain  the 
exhibition  money  was  raised  bv  an  issue  of  sto<'k,  at  first 
to  !j;:J00.0()0,  afterward  increased  to  !j;.5O().O0O.  in  shares  of 
$100  each.  These  shares  soon  rose  in  value,  and  they  were 
at  one  time  at  a  preunum  of  75  per  cent.  The  enter])rise 
nevertheless  resulted  in  loss,  the  destruction  of  the  building 

by  fire  a  few  years  later  having  finally  destroyed  all  pros- 

pect of  re<leenung  its  I'ortum^s. During  the  same  year,  1803,  a  similar  international  ex- 
hibition was  held  in  Dublin,  in  a  building  forming  a  series 

of  parallel  halls.  The  cost  was  £80,000 ;  the  receipts,  £47,- 
000. 

The  Paris  International  Exposition  of  1855  was  in  effect 
a  private  enterprise,  but  it  was  conducted  by  a  ccjmmission 
appointed  by  the  Government,  which  also  uiidertocjk  to  se- 

cure it  against  loss.  The  i)rincipal  building  on  this  occa- 

sion was  erected  of  masonry  in  the  ('hanips  Elysces.  Tlie 
great  hall  devoted  to  the  exposition  was  lighted  fi'om  tlie 
roof.  This  building  jirovided  an  extent  of  1,770.000  sq. 
feet  of  floor  surface  to  the  industrial  departments  not  em- 
I)loying  machinery  in  motion.  The  machinery  was  estab- 

lished in  an  "annex"  on  the  bank  of  the  Seine,  4,000 
feet  long.  The  fine  arts  were  provided  for  in  another 
building;  and  the  tapestries  and  carpets  of  the  ini|jerial 
establishments,  as  well  as  the  crown  jewels,  in  still  another. 
This  exposition  cost  11,264,.520  francs  =  1^2,253,000,  not  in- 

cluding the  cost  of  the  main  building,  wdiich  was  preserved 
as  the  property  of  the  Government,  un<ler  the  name  of  the 
"  Palais  de  I'lndustrie,"  to  be  used  for  annual  exhibitions 
of  various  kinds  ami  for  imblic  ceremonials. 
The  second  London  Universal  Exiiositicjn  was  held  in 

1862.  For  this,  the  location  chosen  was  upon  grounds 
which  had  been  jairchased  at  South  Kensington  by  the 
cimimissioners  of  the  exposition  of  1851.  with  the  surplus 
proceeds  of  that  exposition  and  some  aid  from  the  Gov- 

ernment. The  principal  building  was  nearly  rectangular, 
and  covered  about  7  acres.  The  whole  area  covered  by 

roofs  was  about  23  acres.  The  buildings  w'ere  subsequently 
removed,  the  space  occupied  by  them  being  required  for 
Government  purposes,  and  the  principal  one  was  transferred 
to  the  north  of  London,  where,  under  the  name  of  the 
Alexandra  Palace,  it  was  totally  destroyed  by  fire  in  June, 
1873. 
The  international  exposition  of  1867  at  Paris  was  the 

most  com))rehensive  in  its  plan,  the  most  elaborate  in  its 
preparations,  and  the  most  colossal  in  its  dimensions,  of 
all  which  had  been  held  up  to  that  time.  The  Government 
announced  its  intention  four  years  in  advance.  In  June, 
1865,  an  imperial  decree  created  a  commission  to  direct  the 
work,  under  t  he  presidency  of  Prince  Napoleon,  who  shortly 
after  resigned,  and  was  replaced,  in  Feb.,  1866,  by  the 
Prince  Imperial.  The  place  fixed  upon  for  the  principal 

exhibition  was  the  C'hanip  de  Mars,  the  large  parade- 
ground  in  front  of  the  Ecole  Militaire,  containing  about 
111  acres.  For  the  exhibition  of  farm  and  dairy  opera- 

tions, animals,  and  stock,  the  island  of  Billaneourt  in  the 
Seine,  2i  miles  from  the  Champ  de  Mars,  was  chosen, 
having  an  area  of  74  acres.  For  the  competitive  trials  of 
mowers  and  reapers  and  for  other  field  operations,  portions 

of  the  emperor's  farms  at  Pouilleuse,  near  St.-Cloud,  and 
of  those  at;  Vincennes,  were  given  up  as  occasion  required. 
The  mai'gin  of  the  Seine  in  front  of  the  Champ  de  JIars  (from 
which  it  is  separated  by  the  Quai  d'Orsay),  offering  an 
area  of  about  3  acres,  was  devoted  to  objects  connected 
with  navigation,  to  diving  apparatus,  and  to  machinery  for 
raising  water.  Here  also  was  found  a  convenient  place 
for  a  chemical  laboratory  in  which  experimental  lectures 
were  delivered  during  the  exposition.  The  principal  expo- 

sition building  was  constructed  mainly  of  iron,  and  was  of 
enormous  dimensions.  The  entire  space  inclosed  within  its 
exterior  walls  was  36  acres,  but  there  was  an  open  central 
court  of  about  an  acre  in  the  center.  This  building  occu- 

pied the  center  of  the  Champ  de  Mars.  The  surrounding 
area  was  calli'd  the  park,  and  was  allotted  to  the  different 
countries  represented  in  the  exposition,  for  the  construction 
of  buildings  to  accommodate  objects  or  to  facilitate  opera- 

tions which  could  not  be  allowed  in  the  main  building,  or 
to  illustrate  the  characteristic  domestic  or  school  architec- 

ture of  ditTerent  peoples;  or  for  more  imposing  structures 

representing  the  temples  and  palaces  of  prehistoric  an- tiquity. 

The  principal  building,  or  so-called  palace,  was  con- 

structed without  any  attempt  at  architectural  eft'ect.  but with  the  design  to  make  as  conspicuous  as  possible  the 
method  of  arrangement  with  reference  to  the  plan  of  classi- 

fication liy  correlated  groups  of  objects,  and  by  countries; 
and  so  to  enable  the  visitor  to  study  the  exhibition  easily 
and  to  enable  him  readily  to  find  any  particular  object 
sought.  It  had  the  form  of  an  ellipse  with  flattened  sides, 
or  more  properly  of  a  parallelogram  with  circular  ends,  the 
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extnuiic  leiintli  brini;'  4!ll)  ineU-i's,  or  l.fidT  feel,  iinil  the  ex- 
tremis l)i-e!i,(ltli  :iMO  Mieters,  or  1,246  feet.  Tlie  entire  cost  of 

the  structure,  ineludintc  the  necessary  excavations  and  other 

eartliworlts,  was  al)out'l  1.7K5,()0()  fi'a'nes  -  !t;3,;i57,OnO. The  total  expense  of  tlie  ex|iositinn  on  all  accounts,  from 

tlie  lie;,nnning'  to  the  linal  liijiiidalioii.  amounted  to  3'3.i)S:{,- 

S17-!l'.Hranes"=  $4,5'JC.7()4.  'i'he  total  return  produced  l>v 
the  expMsitiou  was  only  14,1 14,0(i2-((l)  fra,iies  =  !{;2.«22,90l)"; 
hut  there  was  a  "subvention"  of  6.000,000  francs  V)y  tiie (ioverinuent,  and  another  of  like  amount  from  the  city 

of  Paris,  making  the  total  receipts  26,11 4.e62-0f)  francs": 
givinj;  an  excess  of  3,130.844'10  francs  =  sJtttG.OOO  above 
expenditure.  From  calculations  made  by  the  imperial  com- 
unssioners  in  their  final  reiiiprt.  it  appears  that  tlu'  actual 
number  of  admissions  to  the  exposition  during  its  continu- 

ance, including  repeated  admissions  of  the  sanu>  [lerson,  was 

l.'i.OOO.OOO,  or  upward,  and  tliat  the  average  nuinlier  of  ad- 
iinssinns  daily  was  nearly  70.000.  The  numlier  of  exhiliitors 
was  51,81!). 

The  International  Universal  Exposition  at  Vienna,  A\is- 
tria,  opened  May  1  and  closed  Nov.  8,  1873.  The  Areliduke 
Charles  was  protector.  The  location  selected  was  the  fa- 

mous Prater,  the  |)ark  and  favorite  place  of  resort  of  the 
Viennese,  lying  al)out  U  miles  from  the  center  of  the  city, 
and  between  it  and  the  Danube.  About  280  acres  were  in- 

closed by  a  high  lioard  fence.  The  principal  buildings,  all 
of  one  story  and  without  galleries,  were  the  Industry  Pal- 

ace, Machinery  Hall,  Art  B\iildings,  and  Agricultural  Halls, 
ranged  siile  by  side  in  three  zones.  The  rotunda  of  the 
Industry  Palace,  designed  by  Scott  Russell,  and  made  of 
wrought  iron,  was  the  chief  arcliiteetui'al  feature  of  the  ex- 

hibition. It  was  a  flat,  truncated  cone,  with  a  pitch  or  slope 

of  about  31°  ;  a  diameter  to  the  edge  of  the  base  of  354  ft.  8 
in.;  the  interior  height  to  the  base  of  tlie  large  lantern 
being  158  feet,  and  to  the  top  of  the  crown  276  feet.  The 
cost  was  $500,000.  The  disidav  in  all  departments  was  very 

large  and  costly,  exceeding  that  at  Pai-is  in  1867.  The 
number  of  exhibitors  was  stated  at  70,000.  Tlie  exhibition 
was  particularly  rich  in  educational  appliances  and  statis- 

tics of  all  countries,  special  attention  to  the  subject  having 
been  requested  in  the  official  programmes.  A  succession  of 
international  congresses  during  the  progress  of  the  exhibi- 
t  ion  was  a  marked  feature,  and  contributed  to  its  interest 
and  good  results.  The  Medical  Congress,  the  Congress  on  a 
Uniforin  numbering  of  Yarn,  the  Flax  Congress,  and  the 
International  Patent  Congress  were  among  the  most  im- 
portant. 

The  entire  number  of  visitors  recorded  at  the  turnstiles 
was  7,254,687.  The  gross  revenues  were  aliout  $2,000,000. 
and  the  expenditures  about  .f  9,850.000.  The  deficiency  of 
some  $7,850,000  was  provided  tor  by  Government  appropria- tions. 

'4'he  Paris  Universal  Exposition  of  1889  was  nnich  more 
extensive  than  any  that  had  hitherto  been  held.  It  was  de- 

signed primarily  to  commemorate  the  French  Revolution, 
and  therefore  the  only  governments  to  give  to  it  their  offi- 

cial recognition  were  those  of  the  U.  S.  and  Switzerland.  In 
resjionse  to  the  invitations  of  the  French  Government,  how- 

ever, executive  commissions  were  formed  in  Great  Britain 
and  in  most  of  the  continental  states  to  encourage  pnivate 
participation  in  the  exposition.  The  results  of  these  efforts 
were  most  gratifying.  The  exhibition  occupied  a  much 
larger  space  than  any  of  its  predecessors.  It  completely  cov- 

ered the  space  of  the  Cliamp  de  Mars,  and  it  was  connected 
by  the  Pont  de  Jena  with  the  gardens  of  the  Trocadero. 
The  exhibition  buildings  were  constructed  chiefly  of  iron 

and  glass,  and  many  of  them  had  very  picturesque'  designs. The  Palace  of  General  Industries  was  crowneil  with  a  dome 
250  feet  in  height,  and  the  Machinery  Palace,  the  largest 
building  under  one  roof  in  the  world,  covered  an  area  of  60.- 
000  sq.  yards.  The  length  of  this  great  structure  was  l,35tl 

feet,  and  its  roof  had  a^span  of  370  feet.  About  5,000,000 French  people  journeyed  from  the  provinces  to  the  exposi- 
tion, and  it  is  estimated  that  the  number  of  foreigners  pres- 

ent in  the  course  of  the  summer  was  not  less  than  1,500.000. 
Tlu'i-e  were  60,000  exhilntors,  and  of  these  903  received 
granil  prizes.  5,153  gold  medals,  9,690  silver  medals,  9,323 
bronze  medals,  making  a  total  of  33.139  awards. 

See   PiiiLADivLPiiiA   (U.  S.   Centennial  Exposition);  also 
C0LUMBI.\N  EXI'OSITION,  VVoRLd'S. Revised  bv  C.  K.  Adams. 

Ex  . 

ence  to" 
post  facto  [Late  Lat.  cr  postfacto.  from  or  in  rcfer- 
0  what  is  done  afterward  ;  k.i\  from,  and  /loslfacla,  ab- 

lat.  of  partic.  pofsffacfns.  dime  afterward] :  a  legal  term  trans- 
ferred from  the  civil  to  the  common  law.  An  ex  pout  fnclo 

law  is  a  law  t  hat  operates  by  afler-enactment.s.  By  the  Con- 
stitution of  the  U.  S.  neither  Congress  nor  the  State  Legisla- 

tures can  |iass  e:i:  poal  fmiii  laws,  and  the  meaning  of  the 
term  thus  useil  has  been  often  delined  and  is  fully  settled  by 

jmlieial  decisions.  It  refill's  to  criminal  and  penal  statutes 
only,  and  not  to  those  which  simply  atl'ect  private  proiicrtv. Chief  Justice  Marshall  defined  an  ex  pn.il  f<irto  law  to  be  one 
which  rendered  an  act  punishable  in  a  manner  in  which  it 
was  not  punishable  when  it  was  committed.  The  more  spe- 

cific definition  usually  laid  down  by  the  courts  is:  1,  any  law 
which  makes  an  innocent  act,  done  before  its  passage,  crimi- 

nal;  2,  any  law  which  aggravates  a  crime,  and  makes  it 
legally  greater  than  when  it  was  committed:  3,  any  law 
which  changes  the  punishment,  and  inflicts  a  greater  pun- 

ishment than  the  law  affixed  to  the  crime  when  it  was  com- 
mitted, or  perhaps  one  different  in  kind  ;  4.  any  law  that 

alters  the  legal  rules  of  evidence  applicable  to  ati  offense 
already  committed,  and  to  the  injury  of  the  offender. 

Express  [from  Lat.  expri'mere,,  to  express,  make  definite 
and  plain,  past  partic.  expres'sus,  clear,  precise,  definite, 
from  which  developed  in  the  Rom.  languages  the  mean- 

ings, special,  special  message,  messenger]  :  (1)  Fast  passen- 
ger service.  The  minimum  standard  of  express  trains  in 

Great  Britain  is«  about  40  miles  an  hour;  in  the  U.  S..  30 
miles  (except  on  the  transcontinental  and  extreme  Western 
lines) ;  on  the  continent  of  Europe,  about  25  miles.  In  the 
year  1888  Great  Britain  had  63.000  miles  of  trains  daily 
running  more  than  40  miles  an  houi'.  the  U.  S.  14.000  miles, 
continental  Europe  almost  none.  .Since  that  time  these 
figures  have  lieen  improved,  especially  in  the  U.  S.  and  in 
Germany.  The  fastest  trains  in  the  U.  S.  are  quite  as  good 
as  the  fastest  British  trains,  but  there  are  not  nearly  so 
many  of  them.  An  express  on  the  New  York  Central  road, 

rnnning  from  New  Y'ork  to  Buffalo,  makes  440  miles  in 
eight  hours  and  forty  minutes.  The  best  .systems  of  ex- 

presses are  on  the  Baltimore  and  Ohio  and  Pennsylvania 

railways  between  New  Y'ork  and  Washington.  The  best British  expresses  are  between  London  and  Etlinburgh  or 
Glasgow,  their  highest  performances  being  nearly  equal  to 
those,  on  the  New  Y'ork  Central.  t,)n  the  continent  of  Eu- 

rope the  best  trains  are  between  Hamburg  and  Berlin. 
(3)  Arrangements  for  fast  conveyance  of  parcels.  In  con- 

tinental Europe  this  service  is  performed  by  the  post-office  ; 
in  the  United  Kingdom  mainly  by  the  railways  themselves, 
though  the  parcels-post  is  also  well  developed ;  in  North 
America  by  companies  specially  oi'ganized  for  the  purpose. 
The  parcels  express  business  was  st;irted  by  W.  F.  Ilarnden 
between  Boston  and  New  York  in  1839.  this  forming  the  be- 
giniiing  out  of  w  Inch  the  Adams  Express  Company  ultimately 
grew.  The  Wells-Fargo  Express  was  started  in  1845.  and 
the  American  Express  some  five  years  later.  Besides  these 
the  most  important  companies  are  the  United  States  and 
the  Sonthern.  Efforts  have  been  made  to  induce  the  rail- 

way companies  to  do  the  work  of  collection  and  delivery, 
as  is  done  in  Great  Britain,  and  thus  supersede  the  necessity 

for  express  companies  :  but  such  experiments  in  Massachu- 
setts and  elsewhere  have  proved  on  the  whole  unsuccessful. 

See  also  Fast  Freight  Line.  A.  T.  Hadley. 

Exterritoriality :  that  legal  fiction  which  permits  to 
certain  persons  or  classes  of  persons  who  may  be  in  a  for- 

eign land  exemption  from  its  jurisdiction.  The  laws  of 
their  own  country  therefore  still  govern  them  as  if  they  had 

never  left  it.  Tlie  classes  of  persons  to  whom  these  privi- 
leges may  be  granted  are  five  : 

(1)  Sovereigns.— Bv  the  courtesy  of  nations  these,  with 

their  suites,  are  not  'held  subject  to  local  jurisdiction,  but 
their  entrance  may  be  refused  or  this  priviU-ge  withdrawn. 

And  they  are  still' subject  to  the  limitations  imjiosed  ujion them  by  their  own  laws.  If  they  own  real  property  in  a 
foreign  country,  that  is  not  exempt  from  taxation. 

(2)' Public  Armed  Vessels.— A  merchant  ship  on  Hie  high 
seas  is  governed  bv  the  laws  of  its  o%vn  country:  in  a  for- 

eign port  by  the  laws  of  that  state.  But  a  man-of-war  in  a 
foreign  port  applies  the  jurisdiction  of  its  own  country  to 
its  own  crew  on  Ijoard.  On  shore,  however,  they  are  amena- 

ble to  the  local  law.  A  ship  of  war  can  not  exercise  any 

war  right,  as  of  capture,  within  the  waters  of  a  friendly 
state.  Its  privileges  are  to  be  strictly  construed,  and  are 
allowed  for  the  sake  of  its  representative  character  and  for 

the  proper  control  of  its  crew. 
(3)  Armies  in  Transit. — When  such  transit  is  pennitted, 
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the  army  will  bo  goveriKMl  l)y  its  own  ofticers,  and  its  own 
military  law  will  l)0  in  fon/c.  Otherwise  it  eiiulil  have  no 
cohesion,  and  control  over  it  would  be  gone.  But  it  is  to  lie 
remarked  that  such  transit  is  most  unusual,  and  if  granted 
in  time  of  war,  or  in  preparation  for  war,  would  inevitably 
amount  to  a  breach  of  neutrality. 

(4)  Diplomatic  Aynni^  and  Consulnin  Certain  Countrii'-s. — 
For  an  explanation  of  their  exterritorial  privileges,  see  Dii-- 
LOMATIC  AoHNTS  and  CoNsl^L. 

(.'5)  J'^on'iynerti  Husident  in  Certain  Oriental  iStaten. — 
Where  the  laws,  the  usages,  tlie  Judieial  system,  and  the 

state  of  civilization  in  a  country  are  so  difl'erent  from  the 
European  staiulard,  and  so  barbarous  as  to  fail  in  guaran- 

teeing the  protection  to  person  aiul  pro]ierty  of  I'esident 
foreigners,  tlii^  latter  nuiy  be  allowed,  in  accordance  with 
treaty,  to  renuiin  under  the  jurisdiciiou  of  their  own  laws, 
though  frecjuently  subject  to  conditions  as  to  behavior  or 
residence.  The  U.  S.  liave  treaties  securing  to  their  citizens 

such  privileges  with  Horneo.  (^hina.  Korea.  .Jajian.  Madaga.s- 
car,  Persia.  Turkey,  Samoa.  Siam,  Tonga,  and  Zanzibar,  and 
to  a  less  degree  with  certain  of  the  Harbary  states. 

T.  S.  WooLSEY. 

Extract  [from  f.at.  e.rtrac'tus.  drawn  out,  past  jjartic.  of 
extra'here ;  ex,  out  +  Iniliere,  draw] :  in  pliarmacy,  any 
solid  substance  (called  simply  an  extract)  or  liquid  sub- 

stance (fluid  extract)  made  by  evaporating  solutions  con- 
taining medicinal  principles,  chiefly  of  vegetable  origin. 

These  solutions  are  nuide  (1)  tiy  expressing  the  juices  of 
fresh  plants,  or  of  dried  ones  after  maceration,  by  means  of 
hydraulic  or  other  presses  ;  (2)  by  means  of  li(|uid  solvents, 

as  water,  alcohol,  or  ether,  from  which  result  "  aqueous," 
"  alcoholic,"  and  "  ethereal  "  exi  racts.  These  various  meth- 

ods are  employed,  some  extracts  being  better  prepared  by 

one  and  some  by  another  process.  Sometimes  the  men- 
struum is  allowed  slowly  to  percolate  and  ri'percolate 

through  the  powdered  drug,  the  solvent  being  at  last  re- 
moved by  evajioration  or  distillation.  Evaporation  is  fre- 

<]uently  carried  on  in  vacuo  with  great  advantage,  for  a 

high  degree  of  heat  is  injurious  to  many  vegetable  princi- 

ples. 
Extract  of  Meat  (Lat.  extractum  carnis) :  a  preparation 

of  beef,  and  sometimes  of  mutton,  or  of  both  combined,  in 
which  the  muscular  iiber,  fat.  and  gelatin  are  removed,  and 
the  highly  nitrogenous  elements  preserved  and  condensed 

into  a  semi-solid  mass  of  about  the  consistence  of  ordinary 
butter.  Commercial  extract  of  beef  is  pre))ared  on  a  large 

scale  in  the  Argentine  liepulilic.  in  Texas,  and  in  other  coun- 
tries. Most  of  what  is  sold  in  Eurojie  and  the  U.  S.  comes 

from  Buenos  Ayres,  where  its  manufacture  was  first  estab- 
lished under  the  supervision  of  the  chemist  Liebig.  One 

establishment  at  Fray  Bentos  slaughters  400  oxen  daily.  In 
general  the  finely  cut  beef  is  allowed  to  stand  for  a  few 
hours  in  cold  water ;  the  liquid  is  then  boiled  for  a  time, 

and  afterward  evaporated  in  a  vacuum-pan.  In  some  places 
the  mincemeat  is  steamed,  and  the  resulting  liquids  evapo- 

rated on  rapidly  revolving  steel  plates.  In  other  establish- 
ments superheated  steam  is  employed  under  pressure ;  the 

material  is  then  submitted  to  powerful  hydraulic  compres- 
sion, and  the  expressed  liquid  partially  dried  in  vaeun. 

Extract  of  meat  is  of  varialile  quality  and  composition, 
and  at  the  Ijest  but  imperfectly  represents  the  beef  it  was 

made  from  ;  some  forms  of  it  are  stimulants  merely.  Nev- 
ertheless, it  is  useful  in  preparing  soups,  and  especially  in 

nourishing  those  who  are  sick  of  low  fevers,  pyjemia,  and 
other  like  diseases. 

Extradition  [from  Lat.  ex.  imt  + traili'tio,  act  of  deliver- 
ing over,  surrender ;  tranx.  across  +  dare,  give] :  the  sur- 

render by  one  state  or  nation  to  another  of  fugitives  from 
justice.  The  subject  will  be  considered  under  two  general 
<livisions :  1,  the  surrender  of  fugitives  from  justice  from 
one  State  of  the  U.  S.  to  another;  2,  the  like  surrender  as 
between  one  nation  and  another. 

1.  The  U.  S.  Constitution  provides  that  "  a  person  charged 
in  any  State  with  treason,  felony,  or  other  crime  who  shall 

flee  from  justice  and  be  found  in  another  State,  shall,  on  de- 
mand of  the  executive  authority  of  the  State  from  wliich  he 

fled,  be  delivered  up  to  be  removed  to  the?  State  havitig 

jurisdiction  of  the  crime."  A  like  clause  is  found  in  the 
Articles  of  Confederation.  The  propriety  and  necessity  of 

such  a  provision  in  the  case  of  States  bound  so  closely  to- 
gether as  are  those  of  the  U.  S..  and  yet  exercising  inde- 

pendent criminal  jurisdiction,  will  not  be  questioned.  It 
tends  to  promote  harmony  between  the  States  and  to  rejiress 

crime,  while  it  aids  in  the  discharge  of  a  high  moral  obliga- 
tion. An  act  of  Congress  of  Feb.  12.  ITlCi,  ch.  7,  S  1.  car- 

ries the  constitutional  provision  into  practical  effect  l)y  de- 
claring that  the  demand  shall  Ije  accompanieil  by  a  cojjy  of 

an  indiclinent  found  against  the  alleged  fugitive,  or  by  an 
affidavit  made  before  a  magistrate  of  a  State,  etc.,  cliarging 
the  fugitive  with  having  connnitted  a  crime.  These  d(x;u- 
mentsare  to  lie  cerii tied  as  authentic  by  tlietiovernor  or  chief 
magistrate  of  the  State  whence  the  demand  comes.  It  is 
thereupon  made  the  duty  of  the  (iovernor  on  whom  the  de- 

mand is  made  to  issue  his  warrant  and  to  cause  the  fugitive 

t,o  be  arrested  and  delivei-ed  over  to  the  agent  of  the  de- 
numding  State.  The  essential  ingre<lients  of  the  case  are 
that  there  must  be  a  charge  that  an  act  has  been  committed 
wliich  is  a  crime  under  the  laws  of  the  Slate  where  it  took 

place,  and  th.it  the  |ierson  so  charged  has  fled  from  justice. 
The  Governor  of  the  Slate  where  the  fugitive  is  found  is 
bound  to  comply  with  the  demand  when  properly  made  and 
authenticated.  Still,  should  he  fail  to  do  his  duty,  there  are 
no  legal  means  whereby  he  can  be  compelled  to  perform  it. 
(Kenturkji  vs.  (Iovernor  Dennimn  of  Ohio,  24  IIowariTs  Re- 

ports, (it;.)  If  the  fugitive  is  supposed  to  lie  arrested  on 
insufficient  papers,  the  regular  course  to  test  their  valiility 
in  his  behalf  is  to  ajijily  for  a  writ  of  habeais  corpvu.  If  they 
turn  out  to  be  defective,  he  will  be  discharged.  When  the 

proceedings  are  sustained,  their  eft'ect  is  to  return  the  fugi- tive to  the  Slate  whence  he  came,  where  he  will  be  entitled 

to  his  tiial  under  the  ordinary  course  of  judicial  proceed- 
ings. 

2.  Extradition  as  between  separate  nations  is  a  topic 
belonging  to  international  law.  It  is  a  limitation  of  the 
right  of  asylum.  It  wjis  at  one  time  siqiposed  that  it  was 
the  duty  of  a  state  under  the  law  of  nations  to  surrender 

u]i  a  fugitive  from  justice  upon  demand  after  the  civil  mag- 
istrate had  ascertained  the  existence  of  reasonable  grounds 

for  subjecting  the  accused  to  a  criminal  trial.  Those 
who  maintained  this  doctrine  found  much  difficulty  in 

drawing  the  line  between  the  gi'aver  crimes  to  which  it 
was  claimed  that  this  rule  was  applicable  and  those  of  a 
minor  character  to  which  it  could  scarcely  be  considered 

that  it  would  extend.  (1  Kent's  Commentaries,  37.)  The 
better  opinion  now  is  that  whatever  obligation  may  exist  in 
such  a  case  is  an  imperfect  one,  and  can  not  be  insisted 
u]3on  by  the  demanding  nation  unless  there  be  a  treaty 
stipulation.  Nevertheless,  in  certain  cases,  extradition  with- 

out ti-eaty  has  been  allowed  by  and  to  the  U.  S.  In  186;:i 
Secretary  of  State  Seward  surrendered  Arguelles  to  Sjiain 
••  under  the  law  of  nations  and  the  Constitution  of  the  L .  S." 
on  account  of  his  high  criminality.  And  the  notorious  Tweed 
was  given  up  by  Sjiain  in  1876,  an  exact  return  for  the 
former  courtesy.  Many  similar  demands  upon  the  V.  S. 
have  been  refused,  and  both  law  and  usage  are  against  the 

jiractice.  The  U.  S.  have  treaties  upon  the  subject  of  extra- 
dition with  a  large  number  of  foreign  nations.  The  follow- 

ing is  believed  to  be  a  complete  list  of  such  treaties  in  force 
in  1893 : 

Wiirtemberg   

San  Salvador   
Nicaragua   
Orange  Free  State.. 
Ecuador   
Ottoman  Empire. . . 

Spain    Belgium   Luxemburg   

Japan   
The  Netlierfands  . . . 
Coionibia   

i  Russia   

.1877, 

1868 1870 
1870 
1871 
1872 

1874 

1882 
1882 
itm 1886 

1887 
1888 

1893 

Great  Britain   1842,  1890 
France   184;!,  1845,  1858,  189.S 
Hawaiian  isfands    1849 
Swiss  Confederation    1850 
Prussian  and  other  states  of 

the  Germanic  Confed    1K52 
Bavaria    IKVi 
Austria    18.56 
Baden    1857 
Sweden  and  Norway  . . .  1860.  IKIS 
Me.xico    1861 
Haiti    1864 
Dominican  Republic    1867 
Italy   186S,  1869,  1884 

The  treaties  are  not  precisely  identical,  though  of  the 
same  general  scope  and  character.  They  all  include  the 
more  heinous  crimes,  such  as  murder  and  piracy,  while 

some  of  them  embrace  robbery,  burglary,  arson,  rape,  em- 
bezzlement, and  tlie  falirication  and  circulation  of  counter- 

feit coin  or  paper.  The  words  here  employed  would  refer 

to  the  offenses  named  as  understood  in  the  general  juris- 
prudence of  the  two  nations,  and  accordingly  would  not  ex- 

tend to  a  new  statutory  crime  established  by  one  of  the 
United  States,  and  called  by  a  name  used  in  the  treaty,  such 
as  forgery.  This  conclusion  was  reached  in  Great  Britain  in 

the  case  of  Winsor.  6  Best  &  Smith's  Reports.  522.  On  the 
other  hand,  it  has  been  considered  t  hat  the  word  "  piracy," 
as  used  in  the  treaty  with  Great  Britain,  does  not  refer  to 
that  offense  as  recognized  in  the  law  of  nations,  as  the 
offender  can  be  tried  in  the  state  where  he  is.     Its  reference 
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is  to  piracy  under  tlic  immiL-ipal  law  of  thp  state  making 
the  demand.  (In  re  I'ivium,  5  Best  &  Sinitli,  045.)  'J'he 
treaties  require  tliat  the  ofl'ense  should  be  comniitted  within 
the  "jurisdiction  "  or  vvitliiii  the  "territories  and  jurisdic- 

tion" of  the  demaiidin;;  nation.  An  interesting  question has  arisen  in  the  U.  S.  as  to  whetlier  these  words  would 
include  the  case  where  a  nation  by  statute  law  made  it  a 
crime  for  one  of  its  own  subjects  to  connuit  an  act  like 
murder  beyond  its  own  territory,  so  that  a  surrender  could  be 
demanded  by  that  nation,  though  the  act  were  committed 
within  the  territory  of  a  nation  with  wliich  the  U.  S.  hivd 
no  extradition  treaty.  This  was  the  case  of  Vogt,  and, 
though  the  Attorney-General  of  the  U.  S.  advised  against 
the  surrender,  the  point  can  scarcely  be  deemed  to  be  finally 
settled.  In  order  to  carry  an  extradition  treaty  into  praci  i- 
cal  effect,  domestic  legislation  is  necessary.  Under  the 
laws  of  Congress  and  the  practice  of  the  courts  the  follow- 

ing points  must  be  observed  :  (1)  There  must  be  a  demand 
from  the  supreme  political  authority  of  the  state  seeking 
the  return  of  the  fugitive  ;  (3)  There  should  be  an  authori- 

zation or  a  mandate  by  the  President  of  the  U.  S.,  directed 
to  a  judge  or  U.  S.  commissioner,  to  examine  into  the  case ; 
(3)  Complaint  under  oath  should  be  made  to  the  judge  or 
commissioner  by  a  proper  person,  such  as  a  consul-general 
of  the  foreign  country,  showing  the  commission  of  the  act 
on  which  the  demand  for  the  surrender  is  based  ;  (4)  There 

should  be  a  warrant  by  the  commissioner,  etc.,  for  the  appre- 
hension of  the  party  charged  ;  (5)  The  charge  should  be 

sustained  before  the  commissioner  by  suitable  evidence, 
such,  for  example,  as  would  justify  his  commitment  had  the 
act  taken  place  here ;  (6)  On  the  certificate  of  the  judge  or 
commissioner  that  there  is  a  probable  ground  to  believe  that 
the  offense  has  been  committed,  and  such  certitieate  being 
satisfactory  to  the  President  of  the  U.  S.,  the  surrender  is 
made  to  the  agent  of  the  demanding  state.  If  the  proceed- 

ings are  defective,  the  prisoner  may  be  discharged  on  a  writ 
of  habeas  corpus.  An  extradition  act  was  passed  in  Great 
Britain  in  1870  to  which  all  extradition  treaties  were  to  con- 

form. The  leailing  provision  of  this  was  that  there  should 
be  no  surrender  without  proper  assurance  that  the  accused 
shall  be  tried  for  no  other  than  the  crime  specified  in  the 
demand.  The  attempt  to  apply  this  condition  to  the  extra- 

dition of  1842  with  the  U.  S.  in  Winslow's  case,  1870,  in  other 
words  to  a  prior  conti'act.  led  to  a  temporary  suspension  of 
the  agreement.  The  18!)0  treaty  accepts  the  conditions  of 
the  extradition  act,  and  extends  the  list  of  extraditable 
crimes  somewhat  in  the  direction  of  fraud  ami  embezzle- 

ment. The  statutes  relating  to  extradition  in  tlie  U.  S.  will 
be  found  in  9  U.  S.  Stat,  at  Large,  303  (Aug.  13,  1848) ;  13 
ib.,  84  (June  23,  1860) ;  15  ib.,  337  (Mar.  3,  1869).  Consult 
also  Matter  of  Farez.  7  Blatchford  lieports,  345,  491 ; 
Brightly  and  Abbott,  Digests,  title  Extradition ;  Wheaton, 
Inteniatinnal  Law,  notes  of  Lawrence  and  Dana ;  Clarke, 
On  Extradition,  etc.  ;  the  English  statutes,  33  and  34  Vict., 
ch.  52  (1870) :  36  and  37  Vict.,  ch.  60  (1873).  See  also  the 
article  Asylum  (in  International  Law). 

Kevised  by  T.  S.  Woolsey. 

Extreme  Uuctioii  [from  Lat.  extre'ma  unc'tio,  lastanoint- 
ing ;  unctio,  deriv.  of  un'guere.  undiim,  anoint] :  the  fifth 
of  the  seven  sacraments  of  the  Roman  Catholic  Church,  con- 

sisting of  liturgical  prayers  recited  by  the  priest  and  of  the 
application,  by  the  priest,  of  consecrated  oil  of  olives  (oleum 
infirmorum)  to  the  eyes,  ears,  nostrils,  lips,  hands,  and  feet 
of  a  dying  person  or  of  one  whose  illness  is  alarming.  It  is 
administered,  when  possible,  after  confession  and  the  Vai- 
eliarist,  and  is  believed  to  remove  the  last  stains  of  sin, 

strengthen  the  patient  spii-itually,  and,  if  required  for  his 
salvation,  restore  him  to  bodily  health.  The  Greek  and 
Coptic  Churches  recognize  unction  (which  is  by  no  means 
always  administered  in  extremis)  as  a  sacrament,  and  the 
Jacobites  and  Armenians  have  a  similar  practice.  Certain 
ritualists  among  the  Anglicans  and  Lutherans  advocate  a 
return  to  this  ceremony.  St.  James  v.  14,  15,  thus  describes 

the  nature  and  effects  of  this  sacrament :  "  Is  any  man  sick 
among  you  let  him  call  in  the  priests  of  the  church,  and  let 
them  pray  over  him,  anointing  him  witli  oil  in  the  name  of 
the  Lord.  And  the  prayer  of  faith  will  save  the  sick  man. 
and  the  Lord  will  raise  him  up  and  if  lie  be  in  sins  they  shall 
be  forgiviMi  him."  Roman  Catholics  hold  extreme  unction 
to  be  of  divine  institution,  as  no  one  but  Christ  could  make 
it  the  means  of  forgiving  sin.         Revised  by  J.  J.  Keane. 

Exudation  [from  Jjat.  ex.  out  -l-  snda're.  to  sweat]  :  the passage  of  a  li((uid  outward  through  the  walls  (or  mem- 12a 

branes)  of  the  vessel  containing  it,  The  term  is  also  ap- 
plied to  certain  substances  which  exude  or  conie  out  of 

treses,  as  gum-resin,  mainia,  (•tc.  In  pathology,  exudation  is 
a  material  [troduct  of  inflammation ;  a  gaseous,  liquid,  or 
solid  substance  foreign  to  tlie  tissues,  and  resulting  from 
disease.  These  morbid  products,  when  solid,  sometimes  be- 

come organizetl  and  capable  of  growth. 

Exu'iua,  (ircat  and  Little  :  two  of  the  Bahama  islands. 
The  former  is  aljonl  30  nules  long  and  3  miles  wide,  and  has 
one  of  the  best  harbors  in  the  Bahamas.  Salt  is  exported 
from  them.  Gireat  Exuma  is  crossed  by  tlie  Tropic  of  Can- 

cer.    The  northwest  point  is  in  lat.  23°  42'  N.,  Ion.  76"  W. 
Exuviae,  eks-yu'vi-i"e  [Ijat.,  spoils,  what  is  stripped  off ; 

deriv.  of  exu'ere,  to  strip  off  ;  cf.  induiw,  clothes,  to  indu'ere, 
|iut  on]:  in  natural  history,  the  slough  or  cast-off  skins  of 
reptiles,  crustaceans,  insects  (see  Entcboloov),  etc. ;  the 
molted  feathers  of  birds  ;  the  luiir  of  quadrupeds,  which  is 
shed  at  a  particular  season  of  the  year.  The  term  was  an- 

ciently used  to  designate  the  personal  spoils  taken  from  an 
enemy  in  battle,  hence  it  sometimes  meant  all  booty  taken 
in  war. 

Ej'ck,  Ik,  John,  or  Jan,  van  :  [lainter  :  b.  at  Bruges  in  1370. 
He  worked  together  with  his  brotlier  Hubert,  who  was  the 
elder  in  years  but  not  in  artistie  merit ;  b.  1366  at  Maestricht, 
d.  in  1426.  John  van  Eyok  revived  the  art  of  painting  in  oil 
in  attempting  to  obviate  the  tendency  of  paints  to  crack 
when  exposed  to  the  sun.  Thissecret,jealou.sly  guarded  by  the 
brothers,  was  discovered  and  revealed  to  others  by  Antonello 
of  Messina,  who  was  painting  at  Bruges.  The  most  impor- 

tant work  of  the  two  brotlicrs  is  the  Adoration  of  tlie  Spot- 
less Lamh,  a  picture  with  many  subordinate  or  accessory 

pictures  forming  a  great  triptych.  The  chief  picture,  which 
is  a  large  composition  of  many  figures,  is  in  tlie  Church  of 
St.  Bavon  at  Ghent.  The  wings  contained  eleven  separate 
pictures;  all  but  two  of  these,  which  ai'c  in  Brussels,  are  in 
the  Jluseum  of  Berlin.  John  died  at  Bruges,  according  to 
one  authority,  July  9,  1440. 

Eye  [0.  Eng.  eage  :  0.  PI.  G.  ouga  >  Mod.  Germ.  Auge. : 
0.  Sax.  oga :  Icel.  auga  :  Goth,  aiigo,  connected  with  Lat. 

o'culns,  Gr.  itrat  (*ohie).  Sanskr.  akshi}  :  the  organ  of 
vision.  Eyes  may  be  variously  developed,  and  are  by  no 
means  homogeneous  throughout  the  animal  scries,  but  in 
the  vertebrates,  when  developed,  they  are  two  in  number, 
and  essentially  correspond  in  all.  Among  the  more  notable 
deviations  are  the  apparently  double  eyes  of  Anableps  (q.  v.), 
and  the  development  of  the  two  on  one  side  of  the  liead  in 
flat  fishes.  Supposititious  eyelike  organs  are  in  addition 
developed  on  the  trunk  in  certain  fishes. 

The  human  eye  is  pilaced  in  a  bony  cavity  called  the  or- 
bit, and  is  further  protected  by  the  fatty  cushion,  within 

which  it  rests,  as  well  as  by  the  brows,  eyelids,  and  eye- 
la-shes.  Other  appendages  are  the  tear-gland  and  the  sac 
and  duct  connected  with  it,  the  numerous  muscles  wdiieh 

direct  its  range,  and  the  nerves  and  blood-vessels  which 
supply  it. 

The  human  eye  is  a  globe,  with  the  segment  of  a  smaller 

globe  ]ilanted  upon  its  antei'ior  aspect.  Its  antero-posterior 
diameter  is  about  an  inch,  its  transverse  one  about  eleven- 
twelfths  of  an  inch.  The  larger  sphere  has  about  five-sixths 
of  the  whole  surface.  The  eye  is  invested  by  three  coats — 
first,  the  sclerotica,  a  white,  tough,  fibrous  substance,  the 

"  wliite  of  the  eye,"  visible  through  the  delicate  conjunctiva 
which  covers  its  anterior  portion  and  is  reflected  over  the 
inside  of  the  lids.  The  muscles  are  attached  to  it,  and 

through  a  sieve-like  "cribriform  lamina"  it  transmits  the 
filaments  of  the  optic  nerve  with  the  vessels  supplying  the 

retina.  The  anterior  sixth  of  the  eye's  surface  is  occupied 
by  the  transparent  cornea.  This  is  composed  of  four  layers : 
(i)  an  outer  epithelial  layer  continuous  with  the  conjunctiva ; 

(2)  a  central  layer,  the' cornea  proper:  (3)  an  elastic  layer; and  (4)  a  posterior  layer  of  cells  which  lines  the  anterior 
chamber.  The  cornea  is  a  non-vascular  body,  and  is  nour- 
isheil  by  imbibition  from  the  surrounding  capillaries,  which 
terminate  in  loops  at  its  border.  It  is  freely  supplied  with 
sensitive  nerves,  and  the  cornea  proper  contains  spaces  (cor- 

neal spaces),  each  one  occupied  by  a  small  body,  called  a 
corneal  corpuscle. 

The  second  coat  of  the  eye  is  composed  of  the  choroid 
tunic,  the  iris,  and  the  ciliary  processes  and  muscle.  The 
choroid  is  a  vascular,  thin,  chocolate-colored  membrane,  lin- 

ing the  sclerotica,  and  separated  from  it  by  the  deUcatc  mem- 
brana  fusca.  The  choroid  itself  has  three  layers — an  outer, 
consisting  cliiefly  of  blood-vessels  (vasa  vorticosa)  and  pig- 
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incnt-colls  ;  n  muUlh.  layer,  of  fine  fiiiiillary  vessels  (lliiysoh's 
layer);  and  on  tlic  inner  surCaeo  of  the  last  tunic  a  fiiiiitly 
fibrous  menibnine — the  liimina  vilrtta — which  separates  it 
from  tlie  pigment  layer  of  the  i-etina.     The  ciliai-v  processes 

Fig.  1.— Clioroiii  ami  iris. 

are  folds  or  plaits  running  forward  from  the  choroid  to  the 
suspensory  liiranicnt  of  tlie  crystalline  len.s.  They  number 
about  seventy.  The  iris  (rairil)ow)  takes  its  name  from  its 
various  colors  in  ditferent  persons.  It  is  a  colored  curtain 
perforated  by  a  circular  aperture,  the  pupil,  suspended  in 
the  aqueous  humor.  It  is  placed  vertically  in  advance  of 
the  choroid  and  ciliary  body,  with  vphich  it  is  continuous. 
It  is  also  connected  with  the  adjacent  liorder  of  the  sclerotic 
and  cornea  by  the  ciliai'v  nuiscle  and  a  liiranient  called  the 
ppetinateliinnment.  It  contains  both  circular  and  radiating 
involuntary  muscle-fibers  and  a  stroma  of  fibers  and  cells 

and  pigment-cells.  The  circular  .sinus  is  a  canal  (Schlenun's) 
which  runs  around  the  eye  outside  the  ciliary  body.  The 
ciliary  muscle  is  a  circular  band  of  involuntary  muscle-fiber 
which  passes  back  from  the  junction  of  the  cornea  and 
sclerotic  to  the  choroid.  It  is  through  the  action  of  this 
muscle  on  the  crystalline  lens  that  the  eye  is  accommodated 
or  adapted  to  distinct  vision  at  tlifEerent  distances. 

The  retina  is  a  delicate  nervous  membrane  which  receives 
the  images  of  external  objects.  Behind,  it  is  continuous 
with  the  optic  nerve  ;  in  front  it  extends  nearly  as  far  for- 

ward as  the  ciliary  ligament,  where  it  is  termed  the  ora 
serrafa.  In  the  center  of  its  posterior  part,  at  a  point  cor- 

responding to  tlie  axis  of  the  eye,  there  is  a  yellowish  spot 
called  the  macula  liilna,  having  it  in  a  central  depression, 
t\\efuna  central  is.  At  this  point  the  sense  of  vision  is  most 
perfect.  The  retina  is  very  complex  and  is  composed  of  ten 
layers,  named  from  within  outward  as  follows  :  The  internal 
limitintj  membram:,  the  nerve-fiber  layer,  the  nerve-cell 
layer,  the  inner  and  outer  granular  and  nuclear  layers,  the 
external  liiiiitiuf/  membrane,  the  layer  vf  the  rods  and  cones, 

and  the  pigmentary  layer.  The  in'terinil  limiting  layer  is  in 
contact  with  the  hyaloid  membrane  of  the  vitreous" humor. 
The  nerve-fiber  layer  is  continuous  with  the  optic  nerve. 
The  layer  of  the  i-oils  aiul  cones  is  often  called  .Jacob's  mem- 

brane, or  the  bacilliiry  layer.  The  rods  are  solid,  of  nearly 
uniform  size,  and  ai'rauged  perpendicularly  to  the  surface. 
The  cones  are  flask-shapi'd,  their  broad  ends  resting  upon 
the  external  limiting  membrane.  In  the  region  of  accu- 

rate sight  in  Jacolj's  membrane,  there  are  no  rods,  but  only cones.  The  retina  is  supplied  with  blood  by  the  central 
artery  of  the  retina,  which  pierces  the  optic  nerve  and 
enters  the  globe  of  tlie  eye  through  the  center  of  the  nerve, 
ov portis  opticus.     The  retinal  vein  aci^ompanies  the  artery. 

The  contents  of  the  eye  are  the  aqueous  humor,  the  crys- 
talline lens,  and  the  vitreous  humor.  The  aqueous  humor 

consists  of  aliout  4  or  5  grains  of  water,  with  a  very  small 
proportion  of  common  .salt  and  oilier  mailers  in  solution. 
It  occupies  the  space  between  the  (jornea  in  front  and  the 
crystalline  lens  behind.    This  space  is  divided  into  the  an- 

terior and  the  posterior  chambers,  which  the  iris  separates- 
from  each  other.  Behind  the  aqueous  humor  comes  the- 
cry.stalline  lens,  sn.sj]ended  in  the  cajisule,  an  elastic,  trans- 

parent membrane  which  is  retained  in  its  place  bv  the  sus- 
pensory ligament.  Between  this  ligament  and  the  hvaloid 

inembrane  is  the  space  called  the  canal  of  I'd  it.  Tlie  lens 
itself — a  double  convex  body,  one-thii'd  of  an  inch  in  trans- 

verse, and  one-fourth  of  an  inch  in  antero-postcrior,  diam- 
eter— consists,  as  is  seen  when  it  has  been  boiled  or  hardened 

in  alcohol,  of  layers  of  trans|>arent  matter  arranged  in  seg- 
nienls.  The  vitreous  humor  occupies  four-fifths  of  the  cav- 

ity of  the  eyeball.     Like  all  the  contents  proper  of  the  eve,. 

Fig.  2.— Vertical  seeliuu  of  the  eye. 

it  is  t  ransparent.  It  consists  of  a  thin,  jelly-like,  albuminous 
fluid.  ̂ Vhen  the  aqueous  humor  has  been  evacuated  by  ac- 

cident or  operative  interference,  it  is  speedily  restored"  like other  serous  fluids;  but  if  the  vitreous  humor  is  entirelv  lost, 
it  is  never  renewed.  See  Light.  Vision,  and  Hlstologv  ( Or- 
gans  of  Special  Senses).     Revised  by  G.  E.  de  Schweixitz. 

Eye.  Diseases  of:  Sec  Graxular  Lids.  Blixdxes.s.  Cat- 
aract, Myopia,  SyuixTixe,  Ophthalmia,  and  Visiox,  De- 

fects of. 

Eye-bolt :  on  ships,  a  metal  bolt  screwed  into  the  tim- 
bers or  set  up  with  washer  and  nut,  with  an  eye  in  the  outer 

cnd  in  which  a  block  may  be  hooked. 

Eyehrigrlit ;  See  Ecphrasy. 
Eyepiece:  the  lens  or  combination  of  lenses  used  in 

microscopes  and  telescopes  to  examine  the  aerial  image 
formed  at  the  focus  of  the  object-glass.  The  ordinary  eye- 

piece is  a  combination,  and  may  be  either  positive  or  nega- 
tive. The  former  consists  of  two  plano-convex  lenses,  with 

their  convex  sides  toward  each  other,  and  is  used  for  mi- 
crometers. The  negative  consists  of  similar  lenses  with  the- 

convex  sides  turned  away  from  the  eye.  Besides  these, 
there  are  in  use  for  observations  of  the  sun  a  diagonal  eye- 

piece, in  which  a  very  small  jiercentage  of  the  sun's  light 
and  heat  is  reflected  from  the  first  surface  of  a  prism,  the 

rest  being  transmitted  ;  and  Dawes's  solar  eyepiece,  in  which 
the  light  is  reduced  by  observing  only  a  very  minute  part  of 
the  solar  surface. 

Evestones  (in  Lat.  oculi  cancrorum):  the  name  given  to- 
two  "semicircular  calcareous  concretions  which  are  found  in 
the  common  European  crawfish,  in  August,  shortly  before 
the  molting  season,  in  the  siiace  between  the  inner  and 
outer  coats  of  tlie  stomach.  They  consist  of  carbonate  and 
phosphate  of  lime  and  animal  gelatin,  and  were  formerly 
used  in  a  powdered  state  in  medicine  as  an  antacid.  They 
are  sometimes  used  to  remove  small  particles  of  dirt  from 
the  eyes,  a  method  which  is  entirely  to  be  condemned.  They 
are  collected  in  brooks  in  Dauphiiiy,  near  Astrakhan,  and 
in  other  places  in  Europe,  and  have  also  been  found  in  the 
Mohawk  river,  near  Rome,  X.  Y. 

Eyiaii.  or  Eilau.  often  called  Prnssian  Eylau:  a  small 
town  of  Prussia :  on  the  Pasniar;  22  miles  S.  of  Konigsberg- 
(see  map  of  Geriniui  Empire,  ref.  1-J).  A  great  battle  was- 
fought  here  Feb.  8,  1807,  between  Napoleon,  who  had  about. 
80,000  men,  and  the  allied  armies  of  Russia  and  Prussia,; 
commanded  by  Gen.  Bennigscn,  who  had  fewer  men,  but 
more  guns.  The  battle  was  opened  early  in  the  morning, 
immediatelv  after  daybreak,  by  a  furious  attack  made  by 

the  French"left  on  the  Pnissian  right  and  center.  But  the 
attack  proved  utterlv  unsuccessful,  and  the  attacking  corps 
was  all  but  completely  destroyed.  The  murderous  struggle 
was  repeatedly  renewed,  and  Victory  seemed  to  incline  now 
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to  the  one  side  and  now  lo  the  other.  When  nij^ht  eUwed, 
however,  tlie  whole  iillii'd  line  was  pressing  onward  and 
driving  tlie  French  before  it.  Nevertludess,  the  victory  is 
generally  claimed  by  the  French,  chiefly  on  the  ground  that 
the  allied  forces,  which  were  unable  to  recruit  their  strengtii, 
were  ordered  to  retreat  from  the  field  on  the  night  of  the 
battle,  and  to  seek  shelter  behind  the  fortifications  of  Ko- 
nigsberg.  After  the  day  of  Eylau,  however.  Napoleon  spoke 
with  much  more  respect  of  the  liussians  than  he  had  done 
hitherto.  The  allies  lost  about  20,000,  and  retreated  from 
the  field,  but  the  French  loss  was  probably  the  greater. 
Pop.  (1890)  3,446. 

Eyineric,  d-ma-reek',  Nicuolas:  inquisitor;  b.  at  Ge- 
rona,  a  town  of  Catalonia,  Spain,  about  1330;  became  a 
Dominican  friar  in  1334  ;  was  appointed  by  Iinioeent  VI.  to 
he  inquisitor-general  of  Aragon,  13o7,  and  became  ehajilain 
and  judge  of  heresies  to  Gregoi-y  XI.  at  Avignon,  1371.  D. 
at  Gerona,  Jan.  4,  1399.  As  an  inquisitor  hi.s  zeal  was  so 
great  that  he  was  for  some  years  suspended  from  his  othee. 
lie  especially  pursued  the  followers  of  Raymond  LuUy. 
His  principal  work  was  Directoriiim  Iiiguisitoniiii  (1376; 
published  in  Barcelona,  1503,  in  Rome,  1578;  best  edition 
1587). 

Eyre,  ar,  Euward  .Toun  :  explorer ;  b.  in  England  in  Aug., 
1815.  He  emigrated  to  Australia  about  1833,  and  began  in 
1840  the  exploration  of  the  unknown  region  between  South 
Australia  and  Western  Australia.  In  this  sterile  region  he 
performed  a  journey  of  nearly  1,000  miles  almost  alone. 
He  published  in  1845  Discoivries  in  Ci'ti/ni/  Australia.  In 
1863  he  was  appointed  governor  of  Jamaica,  wliere  he  sup- 

pressed an  insurrection  in  (_)ct.,  1865.  He  was  censured  and 
removed  from  his  ofRce  for  the  execution  of  Gordon  by 
court  martial.  John  Stuart  Mill  and  others  took  measures 
to  try  him  for  murder,  Init  failed.  Eyre  being  justified  or 
excused  by  the  British  public.  In  1873  the  costs  of  his  de- 

fense were  refunded  by  the  tiovernment. 

Ey'telwein,  Johann  Alhert  :  civil  engineer  and  physi- 
cist; b.  at  Frankfort-on-the-JIain,  Prussia,  Dec.  31,  1764; 

entered  the  artillery,  where  he  acquired  the  foundation  of 
his  future  eminence.  He  afterward  held  importaiit  civil 
offices,  and  was  employeil  on  a  great  variety  of  iiublic  works. 
He  wrote  Praktische  Anweitiimg  zur  Konstruktioii  der  Fa- 
schinenwerke  an  Flu-'isen  und  Sfromen  (1800;  2d  ed.  1818) ; 
Praktische  AnwHsiing  zur  Waaserbaukimst  (1802-08;  3d 
ed.  1807-31);  Handbuch  der  Perspeklire  (1810);  Grund- 
hhreii  der  hohern  Analijsin  (1834) ;  Ilamlbuch  der  Iliidro- 
statik  (1836).     D.  in  Berlin,  Aug.  18,  1848. 

Eyzagllirre,  a-za'a-gwee'ree,  Agustin  :  Chilian  statesman  ; b.  at  Santiago,  1766.  He  was  one  of  the  leailers  of  the 
movement  for  independence  in  1810;  was  deputy  from 
Santiago  to  the  first  Chilian  congress,  ami  in  1813  was  a 
member  of  the  governmental  junta  during  the  absence  of 
Carrera.  Prom  1814  to  1817  he  was  imprisoned  by  the 
Spaniards  on  the  island  of  Juan  Fernandez.  During  the 

administration  of  O'Higgins  he  took  little  active  part  in politics,  being  engaged  in  an  enterprise  for  opening  trade 

between  Chili  and  India.  On  the  overthrow  of  O'Higgins 
(Jan.,  1833)  Eyztigijirre  was  chosen  a  member  of  the  execu- 

tive junta.  He  was  soon  after  elected  vice-president,  and 
by  virtue  of  his  office  became  acting  president  on  Se]it.  10, 
1836.  lie  was  deposed  by  a  military  revolt  four  months 
after.     I),  at  Santiago,  July  19,  1837.  H.  H.  Smith. 

Eze'kiel  (i.  e.  God  will  strengthen)  :  one  of  the  greater 
prophets  of  the  Hebrew  Scriptures,  the  author  of  a  canoni- 

cal book  which  bears  his  name.  He  was  the  son  of  a  priest, 
and  was  one  of  those  who  were  carried  away  in  one  of  the 
deportations  by  Nebuchadnezzar,  perhaps  597  n.  c.  He  was 
sent  to  dwell  on  the  river  Chebar  or  Chaboras,  a  branch  of 

the  Euphrates.  From  that  place  he  exercised  his  propheti- 
cal calling,  warning  and  instructing  the  exiles,  pronouncing 

rebukes  against  Jerusalem  so  long  as  it  stood,  and  denounc- 

ing woes  ujton  Judah's  heathen  neighbors  for  their  attitude 
toward  her  in  her  distress.  'I'hi!  dates  given  in  the  book 
cover  twenty-two  year.s,  from  the  fifth  to  tlie  twenty-seventh 
year  of  the  Captivity.  The  Vmok  is  commoidy — and  quite.- 
plausibly- — treated  in  two  divisions,  of  twc^nty-i'onr  chapters each  ;  but,  strictly  speaking,  it  consists  of  two  [larts,  the 
former  (chaps,  i.-xxxix.)  containing  prophecies  delivered 
before  and  after  the  destruction  of  Jerusalem  in  586  n.  c; 
the  latter  (chaps,  xl.-xlviii.)  containing  a  vision  of  an  ideal 
restored  Israel.  In  this  he  describes  the  new  tem|)le,  the  re- 

formed ritual,  and  a  redivision  of  the  country  into  twelve 
parts,  vvhicli  is  set  forth  in  mathematical  and  geometrical 
descriptions.  These  descriptions  do  not  apply  to  anything 
which  ever  existed,  either  before  or  after,  and  this  has  been 
a  ground  of  much  unfounded  anxiety  lest  here  should  be 
an  unfulfilled  prophecy.  It  is  evident,  however,  that  the 
prophet  had  a  vision  of  a  restored,  perfect,  and  iileal  theoc- 

racy, and  this  is  set  forth  in  mathematical  and  geometrical 
arrangements  which  are  ideally  perfect,  and  take  no  note  of 
physical  circumstances.  In  his  general  tone  Ezekiel  is  in- 

dependent of  Jewish  ilogmas.  He  gives  fresh  and  true  in- 
terpretations and  ap])licationsof  the  Mosaic  law,  which  con- 

tradict the  traditional  interpretations.  His  view  of  the 
Gentiles  is  also  free  from  the  severity  of  the  traditional  dog- 

ma of  Israel's  election.  For  these  and  other  reasons  there 
were  disputes  among  the  Jewish  scribes  as  to  the  position  of 
the  book  of  Ezekiel  in  the  canon.  A  good  commentary  is 
that  by  A.  B.  Davidson  (London,  1893). 

Revised  by  Willis  J.  Beecher. 

Ezioii-gehor,  ee'zi-on-gee  l)fr,  or  Ezioii-s:aber:  an  an- 
cient port  on  the  Elanitie  arm  of  the  Red  Sea.  From  this 

point  Solomon  sent  a  fleet  to  Ojihir,  and  King  Jehosliaphat 
also  built  ships  here  for  the  same  destination.  It  probably 
stdod  near  Elath,  and  is  thought  Ijy  many  to  have  been  at 
the  northwestern  extremity  of  the  Gulf  of  Akabah. 

Ez|>elp1a  y  Veire  de  Galdeaiio.  ez-p(7-la'tali-e''e-va-ee'ra- 
d(7-ga"al-<l«-aa'no,  Jose,  de  :  Spanish  soldier  and  adminis- 

trator; b.  in  Pamplona,  1740.  He  served  in  Cuba  for  some 
years,  attaining  the  rank  of  brigadier;  was  sub-inspector- 
general  in  New  Spain  (Mexico),  and  from  1781  governor  of 
Pensaeola ;  from  1785  to  1789  captain-general  of  Cuba; 
and  from  1789  to  1795  Viceroy  of  New  Granada.  In  all 
these  positions  he  was  an  energetic  and  enlightened  ruler. 
Subsequently  he  served  against  the  French  in  the  Penin- 

sula, attaining  the  rank  of  lieutenant-general.  He  was 
taken  prisoner  in  1808.     D.  in  Madrid,  Nov.  23,  1833. H.  H.  S. 

Ez'ra  (in  IIel>.,  help;  Gr.  'Eo-Spas) :  the  name  of  several 
persons  mentioned  in  the  Bible,  the  most  important  of  whom 
was  the  famous  priest  and  scribe  who  went  witli  a  body  of 
Hebrew  exiles  from  Bal>ylon  to  Jerusalem  about  the  year 
458  B.  c.  After  that  year  no  details  are  given,  but  he  was 
in  Jerusalem  with  Nehemiah  in  445  B.  c.  (Neh.  viii.  1) ;  and 

again,  perhaps  after  Nehemiah's  return  to  Jerusalem  from Babylon,  subsequent  to  433  B.  r.  (Neh.  xii.  36).  His  reputed 
sepuleher  is  shown  at  a  )>lace  on  the  Tigris,  near  its  junction 

with  the  Eui)hrates.  His  great  work  was  that  of  "Scribe 
of  the  law  of  the  God  of  heaven."  To  him  the  preservation 
and  transmission  of  the  Old  Testament  arc  largely  due. 
See  Bible.  Revised  by  Willis  J.  Beecher. 

Ezra,  The  Book  of:  called  in  the  Thirty-nine  Articles 
of  the  Anglican  Church  Tlie  First  Bmik  of  Esdras.  follow- 

ing the  Vulgate.  It  narrates  the  history  of  the  Jewish  na- 
tion on  their  return  to  Jerusalem  from  the  Babylonian  ca])- 

tivity,  and  during  the  subsequent  period  of  their  re-estab- 
lishment in  the  land  of  their  fathers.  It  is  a  continuation 

of  the  books  of  Chronicles,  and  is  mostly  a  compilation, 
probably  by  Ezra,  written  jiartly  in  Hebrew  and  partly  in 
Aramaic,  the  Aramaic  portion  beginning  at  iv.  8  and  ex- 

tending to  vi.  18.  See  the  introduction  to  Ezra  bv  A.  H. 
Sayce  (London,  1885)  and  by  H.  E.  Ryle  (1893). 

lievised  by' Willis  J.  Beecher. 



F    ' 

:  thp  sixth  letter  of  the  Kn^lish  alphabet; 
a  liibio-dental  voiceless  siiiraiit.  As  is 
sliown  by  old  Latin  writers,  it  dilTered  in 
[Kjwer  from  the  Grceli  <p,  and  in  aneient 
times  was  doubtless  a  voicu'less  spirant, 
like  the  Greek  dipanima,  F,  from  which  it 
took  its  form,  if  not  its  power.  The  Kng- 
lish  /  corresi)onds  etymolofjieally  most 

commonly  to  Greek  w,  Latin ^:  el'.  Riii^.  fafhtr,  (ir.  iraTTjp, 
Lat.  pater;  Enjj. /««/,  Gr.  ttHAos,  \j>i\.  pullas.  It  may  also 
represent  an  Indo-Europ.  q  (>  Gr.  k,  it.  t,  Ijat.  qa,  c) ;  cf. 
Eng. /tt'c;  Gr.  TreWf  ;   \jsit.  quinque ;  ling.  wo/J,  Gr.  \vkos. 

F  in  ehemistry  is  the  symbol  of  flnorine.  V  in  nmsic  is 

the  fourth  degree  in  1  lie  ascending  scale  of  (',  major  or  minor, 
being  the  subdominant  in  that  scale.  The  bass  or  F  clef  is 
placed  on  the  fourth  line  of  the  staif,  hence  as  a  note  on 
that  line  is  called  F,  tlie  other  notes,  above  and  below,  take 
their  names  accordingly.  The  letter  F,  or  /,  is  also  used  for 

forte,  loud;  and  F'F,  or,^,  for  forlisui mo,  very  loud. 
Fa'aiu  :  an  orchidaceous  plant  growing  in  the  Mauritius, 

in  Reunion,  and  in  India — the  Angrmcum  frayrans,  highly 
prized  for  its  fragrance,  and  long  used  in  the  same  way  as 
Chinese  tea  is  used.  Jlany  residents  in  the  East  greatly 
prefer  it  to  tea.  It  is  aromatic,  stimulant,  and  of  very 
agreeable  taste.  It  is  used  to  some  extent  in  France,  and 
has  reputation  as  an  antispasmodic  and  aii  expectorant. 

Fa'ba  [Lat.,  bean]:  an  old  genus  of  leguminous  plants now  referred  to  Vicia.  It  included  the  common  bean  of 
Europe  under  the  name  F.  vulgaris,  now  known  as  Vicia 

faba. 
Faber,  Cacilia  Bohl,  von  :  See  Caballero. 

Fa'ber,  Frederick  William,  D.  D.  :  theologian  and  poet ; 
a  nephew  of  George  Stanley  Paber;  b.  at  Calverley,  York- 

shire, England,  June  28,  1814;  graduated  at  Oxford  in  1836; 
became  fellow  of  University  College  in  1837 ;  vicar  of  Elton 

in  1843 ;  went  over  to  the  Roman  C'atholic  Church  in  1845  ; 
founded  the  Oratory  of  the  brotherhood  of  St.  Philip  Neri 
in  London  in  1849 ;  anil  in  1854  removed  with  it  to  Bromp- 
ton,  Londiin,  where  he  died  Sept.  26,  1863.  He  wrote  a 
considerable  number  of  books,  both  controversial  and  devo- 

tional, in  support  of  the  Church  of  his  adoption,  but  will  be 
longest  remembered  as  the  author  of  some  exquisitely  beau- 

tiful hymns,  equally  admired  by  all  communions.  The  first 
edition  of  liis  hymns,  few  in  number,  appeared  in  London  in 
1848,  and  the  oth  ed.,  containing  150  hymns,  in  1863.  See 
his  Life  and  Letters,  ed.  by  J.  E.  Bowden  (London,  1869 ; 
2d  ed.  1888). 

Faber,  George  Staxley,  D.  D.  :  English  theologian ;  b. 
at  Calverley,  near  Bradford,  Yorkshire,  Oct.  25,  1773;  grad- 

uated at  tfniversity  College,  Oxford,  in  1793,  and  was  preb- 
endary of  the  cathedral  of  Salisbury  in  1831,  and  master 

of  Sherburn  Hospital,  near  Durham,  1832 ;  d.  there  Jan.  27, 
1854.  Author  of  Horm  Mosaicce,  or  a  View  of  the  Mosaical 
Records  with  Respect  to  their  Coincidence  with  Profane 
Antiquity  and  tlieir  Connection  with  Christianity  (Hamp- 

ton Lectures,  3  vols.,  Oxford,  1801;  2d  ed.  1818);  Prophe- 
cies that  have  been  Fulfilled  (1807 ;  5th  ed.  3  vols.,  1814-18) ; 

Difficulties  of  Infidelity  (London,  1824) ;  Difficulties  of  Ro- 
manism (1826 ;  3d  ed.  1853) ;  Origin  of  Expiatory  Sacrifice 

(1827);  The  Vallenses  and  Alhigenses  (1838).  etc.  See  mem- 

oir by  F.  A.  Paber,  in  G.  S.  Faber's  ilany  Mansions  (1854). 
Faber,  Jacob  Jacobus  Stapulensis,  or  Jacques  le  Fevre 

d'Estaples  :  the  greatest  of  the  "  Reformers  before  tlie 
Reformation"  in  Prance;  b.  at  Estaples,  near  Amiens, 
about  the  year  1450,  and  died  at  the  court  of  Margaret  of 
Navarra,  1536  or  1537.  His  translation  of  the  New  Testa- 

ment ap]ieared  in  1523,  and  of  tlu;  Old  Testament  in  1528. 
He  puljlislied  also  several  commentaries.  See  Life  by  C.  fl. 
Graf  (Strassburg,  1843). 

Faber,  John;  a  Dutch  mezzotint  engraver  and  one  of 
the  earliest  workers  in  mezzotint,  who  died  at  Bristol,  Eng- 

land, in  May,  1731;  the  father  of  aiu>ther  John  Faber,  an 
excellent  mezzotint  engraver,  b.  in  1684,  who  .produced  por- 

traits of  the  Kit  Cat  Club  and  the  Hamjilon  Court  beauties. 
D.  in  1756,  probably  in  Londiin. 

Faber,  Tanaqi'il:  See  Le  Fevre. 
Fabi'ola :  a  Roman  matron  of  (he  Fabian  gens,  who 

founded  I  lie  first  Christian  hos])ital  in  Rome.  After  being 
divorced  from  her  worthless  husband  .she  married  another; 
but  after  hi?  death  she  came  to  consider  her  course  sinful, 
anil  after  public  penance  devoted  her  wealth  and  her  time 
to  the  care  of  the  sick.  She  died  in  Rome,  399  a.  d.  The 
|>roeession  at  her  funeral  was  compared  by  Jerome  to  the 
triumphs  of  Scipio  and  Pompey.  Sec  Kng.  trans.  Jerome 
(Nev/ York.  1893),  Ep.  Ixxvii.  (pp.  157-163),  which  is  really  a 
eulogistic  memoir. 

Fa'biiis  Max'imiis  Verriico'siis.  QuiNxrs,  surnamed 
CuNCTATOR  (d(^layer) :  Roman  consul ;  attained  the  consu- 

late for  the  first  time  233  b.  c.  ;  became  dictator  in  217. 
Contending  against  Hannibal  the  Carthaginian,  he  adhered 
so  closely  to  the  policy  of  defensive  warfare  that  his  oppo- 

nent could  gain  no  advantage,  and  his  successes  of  this  sort, 
long  continued,  secured  for  him  his  surname.  His  is  one  of 
the  most  illustrious  names  in  Roman  history. 

Fa'bius  Pic'tor.  Quintus  :  the  earliest  Roman  historian  ; 
a  member  of  the  patrician  family  of  the  Fabii.  He  lived 
at  the  time  of  the  Second  Punic  war  (which  began  B.C.  218), 
though  the  dates  of  his  birth  and  death  are  unknown.  The 
last  distinct  notice  of  him  is  that  of  his  being  sent  as  an 
ambassador  to  Delphi  after  the  battle  of  Cannse,  b.  c.  216. 
He  wrote  a  history  or  annals  of  Rome  (the  name  is  not  given) 
from  the  early  settlement  of  the  city  to  his  own  times,  and 
his  work  is  often  quoted  by  Livy,  Dionysius,  and  Polybius, 
and  once  by  Diodonis.  He  has  been  charged  with  great 
carelessness  and  perversion  of  the  truth,  especially  in  the 
earlier  portions  of  his  work.  But  both  Livy  and  Dionysius 
draw  freely  from  him,  and  frequently  commend  his  fidelity  ; 
and  Polybius,  who  is  his  severest  censor,  uses  his  mateiials 
in  his  own  account  of  the  Second  Punic  war  (in  which  Fa- 
bius  was  an  actor),  though  charging  liim  with  carelessness 
and  partiality  for  the  Romans.  His  work  was  written  in 
Greek,  but  it  is  supposed  tiiere  existed  also  a  Latin  trans- 

lation of  it.  Among  modern  writers  Fabius  has  found  a 
defender  in  the  historian  Niebuhr  in  his  lectures  on  the 

history  of  Rome.  The  fragments  of  Fabius  Pictor  are  col- 
lected, and  the  events  of  his  life  given,  by  Krause,  Hist. 

Rom.  Frogmenta  (Berlin,  1833);  by  MilUer,  Hist.  GrcEC. 

Frugm.  (vol.  iii.,  pp.  80-93) ;  and  H.  Peter,  Hist.  Rom.  Frag- 
menta  (Leipzig  1883),  pp.  6-31.  See  also  Gerlach,  Oeschicht- schreiber  der  Romer  (Stuttgart,  1855). 

Revised  by  M.  Warren. 

Fabius  River:  a  river  of  Missouri;  rises  by  several 
forks,  and  flows  into  the  Mississippi  neafly  opposite  Quincy, 
111.  The  course  of  the  main  stream  is  short.  The  North 
Fabius,  the  longest  fork,  rises  in  Iowa. 

Fables  [via  Fr.  from  Lat.  fa'bula,  deriv.  of  fart,  speak] : 
originally,  stories  of  any  kind;  thus  Dryden's  Fables  (1700) consist  merely  of  tales  from  Homer,  Ovid,  Boccaccio,  and 
Chaucer ;  later  it  came  to  mean  Beast-fables  {g.  v.),  and 
sometimes  short  moral  tales  similar  in  style  to  beast- 
fables. 

Fabliaux,  faa'bli-o',  or,  better,  Fableaux  [Fr.  plur.  of 
fabliau,  fableau,  which  is  a  singTilar  formed  from  fabliaus, 
fableaus.  the  latter  being  the  forms  of  the  obj.  plur.  of  Old 
Fr.  fablel,  dimin.  of  fable.  See  Fable];  certain  short 
stories  in  verse  composed  by  French  frouveres  in  the  twelfth, 
thirteenth,  and  fourteenth  centuries.  The  fableaux  pur- 

port to  be  stories  from  real  life,  and  are  to  be  carefully  dis- 
tinguished from  legends,  romances,  and  didactic  poems. 

Their  sole  aim  was  to  amuse,  anil  they  are  consequently 
usually  comic  and  often  gross.  Many  of  them,  however, 
are  masterpieces  of  narrative.  The  great  collection  of  fa- 

bleaux is  that  of  A.  de  Montaiglon  and  G.  Haynaud.  Recueil 

general  et  complet  des  Fabliaux  des  XIII'  et  XI V"  Siecles 

"(6  vols.,  Paris,  1873-90).    See  also  French  Literature. G.  L.  KiTTREDQE. (260) 
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Fabre,  Edward  Ciiarlks:  Roman  Oatliolic  archbishop; 
b.  at  Montreal,  Canada,  Feb.  38,  1837 ;  educated  at  the  (Col- 

lege of  St.  Hyacinthe  and  seminary  of  Issy,  Franco ;  ordained 
priest  in  1850;  consecrated  Bishop  of  Montreal  in  1870,  and 
archbishop  in  1886.  D.  there  Dec.  :J0.  18!)6.  He  foinided 
an  institution  for  the  deaf  and  dumb  at  Montreal,  ami  has 
been  distinguished  as  a  pul]iit  orator. — Ilis  brother.  Louis 
K.  Hector,  was  born  at  Montreal,  Aug. !),  18:34;  educated  at 
the  Colleges  of  St.  Hyacinthe  and  St.  .Sulpice;  admitted  to 

the  bar  in  1856.  He  edited  L'Ordre  and  Le  Canadien 

newspapers ;  in  1869  founded  L'/tJoenenifnt,  Quebec,  and was  its  editor  and  proprietor.  Among  his  published  works 
are  Esqtiisse  biographigne  sur  Chevalier  de  Lnrimer  (Mon- 

treal, 1856);  Canadian  Literature  (1866);  and  Confedera- 
tion, Independence,  Annexation  (Quebec,  1871). 

Neil  RI^^cdonald. 

Fabre,  faiib'r,  Francois  Xavieb  Pascal:  painter;  b.  at 
Montpidlier,  Prance,  Apr.,  1766;  wrought  at  Rome  and 

Florence.  His  best  works  are  2'he  Judgment  uf  Paris,  The 
Preaching  of  John  the  Baptist,  and  a  portrait  of  Alfieri. 
Ho  left  to  the  city  of  Montpellier  his  collection  of  works  of 
art,  and  the  local  museum,  which  is  large  and  important,  is 
named  in  honor  of  him  Musee  Pabre.  D.  at  Montpellier, 
Mar.  13,  1837. 

Fabre,  Louis  Hector,  C.  M.  G.  :  journalist ;  b.  in  Mont- 
real, Canada,  Aug.  38, 18:38  ;  educated  there  and  at  Paris.  He 

has  been  manager  of  L'Ecmement,  Quebec ;  editor  of  Le 
Canadien  and  L'Ordre  ;  commissioner-general  for  Canada  in Prance ;  and  a  member  of  the  Dominion  Senate.  He  is  an 
officer  of  the  Legion  of  Honor,  France ;  and  in  1886  was 
constituted  a  Companion  of  the  Order  of  St.  Michael  and 
St.  George.  Neil  Macdosald. 

Fabre,  faab'r,  Marie  . Joseph  Victorin:  poet  and  orator;  b. 
at  Jaujac,  Prance,  July  19,  1785;  wrote  a  Eulogtion  Corneille, 
prose  (1808),  which  was  crowned  by  the  French  Institute. 
Among  his  works  are  Deatli,  of  Henry  IV.,  poem  (1808); 
Ode  on  tasso;  Eulogy  on  Montaigne  (1813);  and  Literary 
History  of  France  in  the  Eighteenth  Century  (1810).  I>. 
May  39, 1831. 

Fabrlano,  Gentile  da  :  See  Gentile. 

Fabriano,  fa'a-brt'e-aano  :  town  of  Italy;  province  of  the Marches;  38  miles  S.  W.  of  Ancona  (see  map  of  Italy,  ref. 
4-E) :  especially  known  for  its  paper-mills,  established  in 
the  sixteenth  centurv.  It  contains  a  cathedral  and  a  mu- 

seum.    Pop.  7,800. 

Fabrice,    fiJa'brees',   Georo    Feiedrich    Alfred,   von ; 
Saxon  soldier  and  statesman ;  b.  at  Quesnoy-sur-Deule, 
France,  May  33.  1818;  entered  the  Saxon  service  in  18:34; 
became  a  member  of  the  stafT  in  1850;  was  chief  of  the  staff 

to  the  troops  in  Schleswig-Holstein  in  1863  and  1864,  and 
to  the  Crown  Prince  of  Saxony  in  1866,  during  the  Bohemian 
campaign,  in  which  position  he  distinguished  himself 
greatly,  though  the  latter  campaign  could  boast  of  no  vic- 

tory; became  Secretary  of  War  Oct.  1,  1866,  assuming  the 
great  task  of  reorganizing  the  Saxon  army  after  the  Prus- 

sian pattern  ;  commander-in-chief  of  the  army  of  occupation 
in  Prance  in  1871.  In  1871  he  was  again  made  Minister  of 
War  for  Saxon V,  and  in  1876  Prime  Minister  and  Minister  of 
Foreign  Affairs ;  created  count.  1884.     D.  Mar.  35,  1891. 

Revised  by  C.  H.  Thurber. 

Fabric'iiis,  Jouann  :  theologian ;  b.  at  Altorf,  in  Sax- 
ony, Feb.  11,  1644;  Professor  of  Theology  at  Altorf  in 

1677  and  at  Helmstedt  in  1697.  King  Charles  of  Sjiain, 
afterward  Emperor  of  Germany  under  the  name  of  Charles 
VI.,  proposed  marriage  to  the  Princess  Elizabeth  Christine 
of  the  house  of  Brunswick,  and  wished  her  to  embrace  the 
Roman  Catholic  faith.  Pabricius  published  a  Gatachten, 
showing  that  it  was  proper,  and  even  her  duty,  to  renounce 
her  Protestant  faith  to  become  Queen  of  Spain  and  Empress 
of  Germany.  The  Elector  of  Hanover,  afterward  George  I. 
of  England,  disliked  this  Oulachten,  and  in  1709  Pabricius 
was  removed  from  his  chair  at  the  universitv.  D.  at  Helm- 

stedt, Jan.  29,  1739.  Revised  by  Henry  E.  Jacobs. 

Fabriciiis,  Johann  Albert  :  classical  scholar ;  b.  in  Leip- 
zig, Nov.  11.  1668.  He  is  chiefly  known  by  his  Bihiiotheca 

grceca  sen  -notitia  scripforum  veterum  grrecornm  (1705-38; 
4th  ed.  in  13  vols.,  and  index  by  G.  Chr.  Ilarles.  1790-1809) ; 
Bililiotheca  Latina  (1697;  3d  ed.  in  3  vols,  by  Joh.  Aug. 
Ernesti,  1773);  Bihiiotheca  latina  medite  et  inHmcB  cetatis 
(5  vols.,  1734);  Bihiiotheca  antiqnaria  (1713).  Of  these 
inonuraental  store-houses  of  erudition  the  first  mentioned  is 

still  an  indispensalile  souri'c  of  iurormation.  D.  in  Ham- 
burg, as  L'rofessor  of  Rhetoric  and  Moral  I'hilosophy,  Apr. 

30,  17:36.  See  H.  S.  Reimarus,  iJe  rita  et  srriptis  Fahricii 
(Uandiurg,  1737).  To  theologians  he  is  known  by  his  col- 

lections of  the  ai)ocrypha.l  and  pseude[)igraijhical  literature 
(3  vols.,  Hamburg,  170:5-13)  and  his  Lux  evangelii  (1731). Alfred  Gudeman. 

Fabriciiis,  Joiianx  Christian;  entomologist;  b.  at  Ton- 
dern_,  in  the  duchy  of  Schleswig.  Jan.  7.  1745  ;  studied  natural 
history  at  Copenhagen,  Leyden.  Edinljurgh.  Freiberg  in 
Saxony,  at  Upsal  under  Linna'us  (of  whom  he  became  an 
enthusiastic  disciple),  and  was  appointed  Profe.ssoi-  of  Natu- 

ral Science  in  1775  at  the  University  of  Kiel.  Entomology 
was  his  favorite  study,  and  his  Systeina  Entomologica  (4 
vols.,  Copenhagen,  1775).  Philosophia  Eniomotogiea  (1778), 
and  Supplement II in  Entomologiie  (1797)  aw.  his  principal 
works.  An  utterance  of  Linna'Us  leil  him  to  establish  the 
structure  of  the  moutli  as  the  principle  of  division  in  the  en- 

tomological system,  and  he  worked  out  this  idea  with  great 
energy  and  enthusiasm.  He  undertook  every  year  exten- 

sive pedestrian  trips  in  different  parts  of  Europe,  studying 
the  world  of  in.sects  in  nature  and  in  the  museums ;  and  his 
writings  are  rich  in  observations.      D.  at  Kiel,  Mar.  3,  1808. 

Fabrizio.  fa"a-breet'see-o,  Geronimo:  anatomist  and  sur- 
geon :  1.1.  at  Ac(ina]iendente,  Italy,  in  1537 ;  was  professor  at 

Pailua;  wrote  treatises  on  anatomy  and  surgery,  and  had 
for  a  pupil  Dr.  Harvey,  whose  discovery  of  the  circidation 
of  the  ijlood  was  suggested  by  some  observations  of  his 
teacher  upon  the  valves  of  the  vein.«.     D.  in  May,  1619. 

Fabro'iii,  or  Fabbroni,  Angelo  ;  biographer  and  Latin 
scholar:  b.  at  Marradi,  Italy,  Sept.  35,  17:33;  published 
Lives  of  Italians  Eminent  for  Learning  who  Flourished  in 
the  Seventeenth  and  Eighteenth.  Centuries  (30  vols.,  1778- 
1805) ;  was  prior  of  the  church  of  San  Lorenzo,  Florence, 

1767;  is  sometimes  called  the  "  Plutarch  of  modern  Italy." 
D.  at  Pisa,  Sept.  32,  1803. 

Fabroni.  or  Fabbroni,  Giovanni  Valentino  Mathias: 
scientist;  b.  at  Florence.  Feb.  13,  1752:  studied  natural 
science  in  his  native  city  and  in  France  and  England;  was 
a])pointed  director  of  the  physical  cabinet  of  the  Grand 
Duke  of  Tuscany,  and  went  in  1798  to  Paris  as  a  mendierof 
the  committee  assembled  in  that  city  for  the  establishment 
of  unity  between  the  French  and  Tuscan  weights  and 
measures.  Wliile  Tuscany  was  under  French  ride,  Falironi 
occupied  a  very  consjiicuous  position  both  socially  and  po- 

litically, and  performed  with  success  many  difficidt  tasks, 
both  scientific  an<l  diplomatic.  He  constructed  the  bridge 
across  the  Dora  Baltea,  and  the  road  across  Mont  Ge- 
nevre  leading  from  the  Sardinian  province  of  Susa  into 
the  French  department  of  the  Hautes-Aliies,  at  an  elevation 
of  6,.500  feet.  After  the  restoration  of  the  house  of  Lorraine 
in  Tuscany,  in  1815,  Fabroni  retired  to  the  chair  of  Natural 
Science  at  the  University  of  Pisa.  D.  at  Pisa.  Dee.  17,  1823. 
His  writings  are  on  political  economy,  natural  science,  agri- 

culture, education,  etc. 

Facade,  fa-saad  [Fr.,  from  Ital./«cc('a/a,  deriv.  of  faccia < 
Lat.  fa  rill.  fa'cie.<i,  face] :  one  oi'  the  sides  of  a  building 
viewed  from  without,  especially  the  princijial  front.  When 
ajiplied  to  the  other  faces  of  a  building  it  is  used  with  some 
qualifying  term,  as  lateral  fafade,  court  fafade,  etc. 

Facatativa,  fa"a-kaa-taa-te'c-vaa' ;  a  town  of  Colombia;  in 
the  northwestern  jiart  of  the  department  of  Cundinamarca  ; 
about  30  miles  N.  W.  of  Bogota,  with  which  it  is  connected 
bv  i-ailwav  (see  map  of  South  America,  ref.  3-B).  It  is 
8^500  feet  above  the  sea.  The  river  Facatativa  here  passes 
underground  for  some  distance.  Near  the  town  there  are 
various  interesting  antiquities,  including  some  curious  sculp- 

tured rocks.  The  place  is  an  active  commercial  center,  the 
trade  from  Bogota  to  the  Magdalena  passing  through  it.  Fa- 

catativa was  a  stronghold  of  the  Zipas.  or  chiefs  of  the  Chib- 
cha  Indians ;  Triquesupa,  the  last  of  the  Zipas.  was  killed 
here  in  1538.    Pop.  about  8,000.  Herbert  H.  Smith. 

Faceio,  faat'cho.  Franco:  composer  and  conductor;  b. 
at  Verona,  Italy,  JIar.  8,  1841  (or  1840) ;  started  in  Ufe  as  a 
hotel  waiter;  .studied  music  in  the  Milan  Conservatory; 

made  his  first  appearance  as  an  opera  composer  Nov.  10, 1863, 

at  La  Scala,  Milan,  with  his  I  Prof  ugh  i  Fiamminghi,  follow- 
ing with  Ainleto  in  Geneva  in  1865  to  a  libretto  by  Boito. 

He  was  appointed  Professor  of  Harmony  in  1868.  and  sub- 

sequently of  Fugue  and  Counterpoint  in  the  Milan  Con- 
servatory, and  in  1873  succeeded  Terziani  as  conductor  of 

La  Scala.     D.  Julv  31, 1891.  D.  E.  Hertey. 
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Facciolali,  faat-clio-lua'li'e.  or  Fawi<»liito.  Giacomo  : 
pliilolofrisl ;  b.  at  Tdrreglia,  ileal-  i'ailiia,  Italy,  .laii.  4.  l(iH2  ; 
was  I'niiVssor  of  Logic  in  tliu  L'liivirsil y  ol  I'adua,  17-^; 
publislu'ci  an  edition  of  the  Jjtxicun  tSi'/j/cm  Linguarvm  of 
Ainbi'oj;io  Calejiino,  an  Augnsline  friar  of  Calepio  (3  vols., Padua.  17;il),  of  the  Uivek  lexicon  of  Sehreveliiis  (Padua. 

1715-1!)),  and  of  the  Lexicon  C'iceronianiim  of  Nizolius 
(PadiiH,  17;i4).  He  began  a  Latin  lexicon,  finished  by  Forcel- 
iiiii.     1).  at  Padua,  Aug.  27,  1769.     See  Fokckllini. 

Face  [Fr.,  from  Lat.  fa'ciet] :  the  front  part  of  the  human head,  extending  from  (he  line  of  the  hair  on  the  forehead 
to  the  eliin,  and  including  the  forelii-ad,  eyes,  nose,  cheeks, 
nioutli,  and  I'hin,  as  distinguished  from  the  posterior  part  of 
the  head  constituting  the  brain-case,  or  cranium.  The  face 
is  composed  of  a  solid  bony  foundation  or  skeleton,  upon 
which  lie  nnmerous  muscles,  blood-vessels,  nerves,  and  other 
structures,  interspersed  with  a  varying  amount  of  fat,  all  of 
which  are  covered  liy  the  integniiient.  The  bones  of  the  face, 
as  grouped  liy  anatomists,  are  fourteen  in  number,  of  which 
twelve  (ccjiistituliug  the  nasal,  superior  maxillary  or  iipjier 
jaw,  lachrymal,  malar  or  cheek,  palate,  and  inferior  turbinate 
bones)  are  in  pairs,  while  two  (the  vomer  and  inferior  maxil- 

lary or  lower  jaw  bones)  are  single  lioiies.  Of  the  fourteen 
different  bones  entering  into  the  structures  technically  re- 

garded as  included  within  the  face,  liut  seven  (the  nasal,  su- 
perior maxillary  ami  malar  bones,  and  the  inferior  maxil- 

lary bone)  take  |)art  in  forming  the  facial  surface;  in  addi- 
tion to  these,  the  frontal  bone,  although  classed  with  the 

cranial  group,  contributes  the  important  part  of  the  osseous 
basis  of  the  face  supiiorting  the  forehcaii.  Of  all  these 
bones  but  one,  the  inferior  maxillary  or  lower  jaw,  is  mov- 

able, this  being  attached  by  ligamentous  slriictures  in  ar- 
ticulation with  the  temporal  bones,  at  each  .side  of  the  cra- 

nium. The  four  large  openingswhich  a|ipear  in  the  skelelim 
of  the  face  (the  orbits,  nasal  orifice,  and  interdental  cleft) 
are  partially  or  wholly  closeil  by  the  soft  parts  occupying  or 
surrounding  them,  which  are  respectively  the  eyes  and  their 
appendages,  the  nasal  cartilages,  and  the  lips. 

The  general  character  of  the  face,  as  expressive  of  the 
higher  or  lower  grades  of  intelligence,  is  very  largely  influ- 

enced by  th{'  relative  prominence  of  certain  of  its  bony 
parts.  Thus  the  large  ample  forehead,  with  well-developed 
bosses,  usually  accepted  as  indicating  intellectuality,  is  di- 

rectly dependent  upiui  the  development  and  expansion  of 
the  frontal  bone ;  deep-set  or  sunken  eyes  are  principally 
caused  by  the  projection  of  the  superciliary  arches  sujiport- 
ing  the  eyebrows,  although  depression  of  the  root  of  the 
nose,  and  the  narrowness  of  the  aperture  between  the  eye- 

lids contribute  to  this  appearance:  the  eflfect  of  undue 
prominence  of  the  malar  or  cheek  bones  is  familiar  in  the 
characteristic  facial  type  of  the  races  of  Eastern  Asia,  and 
also,  to  an  exaggerated  degree,  in  the  Eskimos  :  |>rotrusioii 
of  the  upper  and  lower  jaws  is  also  an  important  factor  in 
modifying  the  general  character  of  the  face. 

In  order  to  facilitate  comparison,  certain  lines  have  been 
agreed  tipon,  whose  measurements  and  mutual  relations 
shall  express  definite  types  of  face,  in  the  same  way  that 
cranial  measurements  supply  data  for  the  comparison  of 
skulls.  Camper  long  ago  suggested  the  use  of  certain  planes 
in  the  study  of  the  bony  parts.  For  the  purposes  of  cranio- 
metric  investigations  his  methods  have  been  supplanted  by 
the  more  accurate  and  elaborate  measurements  carried  out 

by  Broca,  Turner,  and  many  other  anatomists ;  but  Camper's 
lines  afford  a  useful  and  readily  applied  means  of  obtaining 
suggestive  data  in  the  comparison  of  faces.  Many  accurate 
measurements  which  may  be  made  on  the  skull  evillently  can 
not  be  taken  on  the  living  subject;  two  useful  lines,  how- 

ever, can  be  readily  established :  (a)  tlie  horizontal  line  of 
Camper,  jiassing  across  the  external  canal  of  the  ear  and 
the  base  of  the  nostril;  and  (h)  the  facial  line  of  Camper, 
extending  obliquely  from  the  most  prominent  ceiitral  point 
of  the  forehead  (glabella)  to  the  anterior  surface  of  the  in- 

cisor teeth,  intersecting  the  horizontal  line  at  a  point  coin- 
ciding, in  whites,  with  the  nasal  spine.  The  angle  included 

between  these  lines  is  ihe  facial  angle  of  Caiujier,  which  in 
the  intellectual  races  exceeds  80,  while  in  tho.se  of  low  in- 

telligence it  is  much  lower;  in  Negro,  60-65° ;  gorilla,  81°. 
With  regard  to  the  general  form,  when  observed  in  profile, 

faces  may  be  divided  into  two  groups  :  the  one,  proi/natlioiis. 
in  whicli  the  facial  line  is  very  obliipu',  the  lips  large  and 
everted,  and  the  jaws  very  projecting;  this  is  the  Negro  type, 
and  is  usually  associated  with  a  low  degree  of  intelligence. 
The   other,   orthognathous,   in    which   the  facial   line    ap- 

proaches tlie  vertical,  the  lijis  are  tliin  and  small,  and  the 
jaws  and  line  of  the  I'liin  unprojectiiig;  this  is  tlje  I'Juropean 
type,  and  is  regarded  as  indicative  of  high  intellect.  Coun- 

tenances may  also  be  arranged  in  two  other  chusses, accord- 
ing to  the  prominence  of  the  central  or  lateral  parts  of  the 

face.  In  the  JOuropean  type  the  middle  of  tla;  face  pro- 
jects, while  its  narrow  sides  recede ;  in  the  Jlongolian  type, 

on  the  contrary,  the  central  parls  are  flat,  while  the  sides 
are  wide  and  iirolruding,  with  prominent  cheek-bones.  Like- 

wise, faces  dilli'r  as  lo  their  vertical  length,  producing  the 
long-faced  and  short-faced  types,  of  whicli  the  Eskimos  and 
Negritos  respectively  are  examples. 
The  relation  between  the  greatest  width  of  the  faflp,  as 

measured  on  Ihe  skull  just  behind  the  cheek-bones — the 
l)i zygomatic  diameter — and  its  length,  as  taken  from  a  me- 

dian point  a  little  above  the  orbits  (corresiionding  (o  the 
middle  of  thi'  transverse  line  connecting  the  narrowest  jiarts 
of  the  forehead)  to  the  sockets  of  the  upper  middle  incisor 
teelli — tile  siipraciliarg-alreotar  le.ngtli^h&s.  been  accu- 

rately expressed  by  Broca's  facial  iiuLx,  obtained  by  the 
,  ,        Supraciiiarv-alveolar  length  x  100        .... 
formula,    —   j--. —   -. — j,   si      =  facial    m- 

liizygomatie  diameter 
(lex.     Broca  found  that  65'9  represents  the  average  facial 
inilex  for  the  European  .skull. 

The  character  of  the  nose  is  also  an  important  element  in 
determining  the  race  peculiarities  of  countenance.  Among 
the  points  of  comparison  are  the  depth  of  the  hollow  at  the 
root;  the  arching  of  the  nose,  as  seen  in  the  aquiline  type 
so  characteristic  of  certain  races;  the  flattening  of  the  nose, 
whether  due  to  the  participation  of  its  entire  skeleton  or 
only  of  its  cartilages;  the  form  of  nostril;  the  direction  of 
the  plane  of  the  entire  base.  The  iiecnliarities  of  the  posi- 

tion and  length  of  the  eyelids  largely  account  for  the  ap- 
parent obliquity  of  the  eyes  in  the  Mongols  and  other races. 

In  adilition  to  the  fixed  anatomical  causes  producing 
variation  of  countenance  when  in  repose,  among  which  most 
potent  are  the  conformation  of  the  forehead,  shape  of  the 
eyelids,  prominence  of  the  eyeballs,  the  nostrils,  the  lips, 
and  the  chin,  the  nioce?nents  of  the  facial  surface  continually 
wrought  by  the  constant  play  of  the  muscles  induce  the 

changes  collectively  known  as  "expression."  which  play  so 
important  a  role  in  reflecting  and  revealing  psychical  proc- 

esses. Tlie  muscles  of  the  face  constitute  the  immediate 

agents  in  producing  such  facial  changes,  whether  the  con- 
tractions result  entirely  from  the  exercise  of  the  will  or 

whether  they  occur  unconsciously  in  association  with  certain 
mental  conditions.  The  facial  muscles  are  divided  into  two 

groups:  tho.se  concerned  in  mo%'ing  the  jaw,  hence  called 
mnscle-'i  of  mastication,  and  those  of  expression.  The  latter 
differ  from  the  majority  of  other  muscles  of  the  body  in 
passing  from  their  l)ony  attachments  to  be  fixed  to  soft  parts, 
principally  the  skin,  and  in  being  loose  in  structure  and 
poorly  defined,  mingled  with  fat  and  areolar  tissue.  They 
not  only  vary  in  development  in  different  persons,  but  also 
on  the  two  sides  of  the  face  of  the  same  individual. 

The  muscles  of  exju'ession  may  be  conveniently  grouped 
into  (1)  those  which  surround  the  eye  ;  (2)  those  which  move 
the  nostrils  ;  (ii)  those  which  encircle  or  are  attached  about 
thi>  mouth.  With  the  first  or  orbital  group  may  be  con- 

veniently included  the  important  muscle  of  the  forehead 
(the  frontal  |iortioii  of  the  occipito-frontal)  which  is  closely 
related  to  the  other  members  of  this  group.  The  frontal 
muscle  raises  or  arches  the  eyebrow  and  the  skin  over  the 
root  of  the  nose  and  throws  the  integument  of  the  forehead 
into  transverse  wrinkles ;  the  expression  of  surprise  follows 
its  moderate  action,  while  fright  or  horror  is  depicted  by  its 

more  violent  contraction.  The  circular  muscle  of  'the  eye- 
lid, the  orhicularis  palpehrannn,  completely  encircles  the 

cleft  of  the  lids  and  surrounds  the  margins  of  the  orbit,  be- 
ing the  principal  agent  in  closing  the  eyelids;  two  portions 

of  the  muscle  are  recognized :  the  palpebral  portion,  con- 
tained within  the  eyelids,  whose  action  is  involuntary  and 

gently  closes  the  lids,  as  in  sleep  or  winking,  and  the  orbicu- 
lar part,  surrounding  the  orbit,  by  which  the  eyelids  are 

voluntarily  forcibly  closed  and  contracted.  The  orbicular 
muscle  also  acts  powerfully  in  the  expression  of  certain  emo- 

tions, in  laughing  and  crying,  gathering  up  the  skin  into 
folds  about  the  eye,  which  is  thus  more  or  less  closed.  The 

frowning  muscle",  the  corrugator  supercilii,  is  a  little  mus- cular slip  extending  obliquely  upward  and  outward  from  the 
inner  end  of  the  ridge  of  the  eyebrow:  by  its  contraction  it 
draws  the  eyebrow  downward  and  inward,  producing  verti- 

cal wrinkles  on  the  forehead  expressive  of  perplexity,  dis- 



FACE FACIA  I,   XKRVES 263 

pleasure,  or  suffering.  Tlie  luisnl  groiiji  incliidc's  a  nuuibcr 
of  small  niuseular  bauds  wliieh  |mss  ni  viii-icms  direelious, 
and  by  their  actions  suliject  the  movable  ]ia.rt3  of  the  nose 
to  compression,  dilatation,  depression,  ami  elevation;  many 

CORSURATOR  SUPERCILII 

■AILATORNARIS  ANTED: 

niLATnRNARIS  PnSTER- 

-{HMFRESSriR  NARIUM  MINOR 
DEFRESSOR  ALC  NASI 
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"\Iu.sclei»  c  t  the  face 

•of  these  muscular  slips  are  also  connected  with  surrounding 
structures,  so  that  their  contraction  alfects  othei-  adjacent 
jjarts  of  the  face.  The  small  muscle  passing  from  the  inner 
margin  of  the  orbit  to  the  upjier  lip  and  wing  of  the  nose, 
the  elevator  of  the  upper  lip  and  nose,  is  the  princi])al  agent 
in  expressing  disgust  and  indignation  :  while  the  dilators  of 
■the  nose  enlarge  the  nasal  apertures  and  are  active  in  intense 
emotions,  as  in  anger  or  pain.  The  oral  group  comprises 
numerous  muscles,  whose  foci  of  attachment  are  the  angles 
of  the  mouth,  where  tlii>y  are  joined  to  the  muscular  ring 
which  surrounds  the  labial  opening  and  sui)i)lies  the  fibers 
which  close  the  mouth  with  greater  or  less  force,  and  antag- 

onize the  muscles  retracting  its  borilers.  Toward  the  angle 
of  the  mouth  converge,  from  aliove,  the  elerafor  of  the  aiiyle 
of  the  mouth  and  thi'  larger  zi/c/omalir  nniscles,  while  the 
elevator  of  the  upper  tip  mv\  smaller  zi/goDiatic.  muscles  are 
attached  to  the  lip  nearer  the  median  line  :  converging  from 
hAovf,  the  depressors  of  the  angle  of  the  mouth  and  of  the 
lower  tip  oppose  the  corresponding  muscles  of  the  upper  lip  ; 
in  addition,  the  elevator  of  the  loirer  tip  draws  this  structure 
upward  and  forward,  at  the  sanu'  lime  slightly  elevating  the 
chin.  The  muscles  of  the  oral  grou|j  are  very  important  and 
active  agents  in  jiroduciug  the  expressions  indicative  of  the 
opposed  emotions  of  joy  and  sorrow ;  the  depressor  of  the 
angle  of  the  mouth  is  especially  potent  as  a  factor  in  pi'o- 
ducing  a  sorrowful  countenance.  It  is.  however,  by  the  con- 

certed contraction  of  some  and  relaxation  of  others  of  these 
muscles,  often  together  with  those  of  the  orbital  group,  that 
the  more  complicated  emotions  find  expression :  thus  the 

■arching  of  the  lips  and  the  depression  of  the  oral  angle,  in- 
dicating contempt,  pride,  etc,  result  from  the  combined 

action  of  the  orliicular  muscle  and  depressor  of  the  angle. 
In  smiling  and  laughing  the  muscles  contracting  the  mouth 
are  overcome  by  those  retracting  the  lips,  which  arc  further 
<lrawn  up.  joined  with  the  more  or  less  pronounced  participa- 

tion of  the  orbital  group,  )'es\dting,  as  in  excessive  laughter, 
in  narrowing  the  fissure  of  the  eyelids.  In  grief,  the  nnis- 

cles of  the  lips  are  combined  with  those  of  the  eyebrow,  the 
extremity  of  the  latter  being  drawn  upward,  while  the  retrac- 

tion of  the  lips  and  depression  of  the  angle  of  the  mouth  re- 
sult from  the  associated  contractions  of  the  oral  group. 

These  are  but  in.stanecs  of  the  endless  variety  of  expression 
which  the  human  face  is  ca]iable  of  depicting  through  the 
immediate  agency  of  the  facial  muscles,  by  whose  co-ordi- 

nated contraction  and  relaxation  all  shades  of  emotion  are 
so  effectively  portrayed. 

The  numerous  blood-vessels  sujiplying  the  face  are  princi- 
pally branches  of  the  facial  artery,  the  main  channel 

through  which  the  blood   is  conveved.     Tliis  vessel  is  de- 

rived from  the  ]iriiuipal  Irunli  al  ll]e  side  of  the  head,  the 
external  carotid,  enters  I  lie  face  by  winding  over  the  lower 
border  of  the  jaw,  not  far  from  its  middle,  and  crosses  the 
face  olilic|uely  to  the  side  of  th(>  nose,  alcjug  which  it  passes 
as  far  as  the  iinicr  corner  of  llic>  eye;  in  its  conr.se  it  gives 
olf  branches  which  supply  the  cheeks,  chin,  lips,  and  nose. 
Additional  blood  is  brought  to  the  face  by  the  transverse 
facial  and  infraorbital  arteries.  The  venous  blood  is  re- 

turned chiefly  liy  the  (■orresponding  facial  vein. 
The  nerves  distrilaited  to  the  face  are,  as  in  other  jiarls  of 

the  body,  of  two  kinds — those  of  motion,  for  the  control  of 
the  numerous  nniscles.  anil  those  of  sensation,  devoted  to 

maintaining  common  .sensibility.  'J"ho  former  are  princi- 
pially  derived  from  the  faei((l  nerve,  id\\u)U'j:h  the  muscles  of 
mastication  are  supplied  by  the  motor  division  of  the  trifa- 

cial; the  nerves  of  sensation  are  chiefly  branches  of  the 
great  trifacial,  whose  principal  cutaneous  branches  reach 
the  surface  just  at  the  upper  margin  of  the  orbit — supi-aor- 
hital ;  below  the  eye,  where  nose  and  cheek  meet — infraor- 

tiit(d\  at  the  side  of  the  chin — mental;  ami  in  front  "of  the 
ear  at  the  side  of  the  head — temporal;  from  these  foci  nu- 

merous twigs  ramify  in  all  directions,  uniting  with  fila- 
ments from  adjacent  centers.  A  narrow  zone  along  the 

lower  margin  of  the  jaw.  however,  forms  an  exception  to 
the  general  facial  surface,  deriving  its  sensory  nerves  from 
the  c'utaneous  branches  of  superficial  cervical  and  great 
auricuhir  nerves  of  the  neck.  G.  A.  Piersol. 

Facet  [from  Fr.  faceffe,  dimin.  of  face,  face] :  one  of  the 
plane  surfaces  cut  ujion  precious  stones  to  increase  their 
luster.  The  planes  wliich  bound  a  cryst.al.  the  fiat  surfaces 

of  the  cornea  of  an  insect's  eye.  and  in  fact  any  minute 
plane  surface  may  take  this  name. 

Faoctise.  lV«-see'shi-ec  [Lat..  deriv.  of  face'tus,  well-made, 
elegant,  witty,  deriv.  of  fa' cere,  to  make]:  a  collection  of 
humorous  .sayings,  witty  stories,  hons  mots,  repartees,  in 
prose  and  verse.  From  the  ancients  nothing  has  come 
down  except  the  Jests  of  IIieroct.es,  the  sayings  and  doings 

of  one  '•  Seholasticus."  the  typical  blunderer  of  earlier  times, 
the  prototype  of  the  modern  perjietrator  of  "  bulls."  The earliest  specimen  in  modern  times  is  the  Liher  Facetiarum. 
of  Poggio  Bracciolini  (1st  ed.  Rome.  1470).  The  term  as 
used  in  modern  bibliograiihy  is  limited  to  books  or  plates  of 
an  obscene  character. 

Facial  Aiigrle :  See  Face. 
Facial  Nerves :  The  nerves  of  the  face.  The  motor  nerve 

of  the  face  (the  facial  nerve  proper)  is  also  called  the  seventh 
or  portio  dura  of  the  seventh  according  as  to  whether  the 
cranial  nerves  are  I'egarded  as  being  twelve  or  nine  in  num- ber. Its  nucleus  is  in  the  floor  of  the  fourth  ventricle.  Its 

superficial  origin  is  from  the  lateral  tract  of  the  medulla  ob- 
longata in  the  depression  between  the  olivary  and  restiform 

bodies  inimediately  behind  the  pons.  It  ])asses  forward  and 
outward  upon  the  ceretiellar  crus  and  enters  the  internal  au- 

ditory meatus,  at  the  liottoin  of  which  it  enters  the  aqueductus 
Fallopii,  along  which  it  passes  through  the  petrous  portion 
of  the  temporal  bone  and  emerges  at  the  stylomastoid  for- 

amen. It  passes  forward  through  the  parotid  gland,  and  be- 
hind the  ramus  of  the  lower  jaw  divides  into  two  primary 

branches — the  temiioro-facial  and  the  cervico-facial.  The 
divisions  of  the  nerve  in  the  parotid  gland  somewhat  re- 

semble a  bird's  claw,  and  hence  this  ]iortion  of  it  is  called 
pes  anserinus.  All  the  muscles  of  expression  in  the  face,  as 
well  as  the  buccinator,  platysma,  stapedius,  lingualis,  re- 
ti'ahens  aurem,  stylohyoid,  and  the  posterior  belly  of  the 
digastric  are  sujiplied  by  it. 

The  trifacial  (trigeminus)  or  fifth  is  the  sensory  nerve  of 
the  face.  It  contains  also  motor  fibers,  and  is  possibly,  to  a 

certain  extent,  a  nerve  of  special  sensation.  It  arises  super- 
ficially from  the  side  of  the  [ions  Varolii.  It  has  two  roots 

— an  anterior  or  motor  and  a  larger  posterior  or  sensory 
one — upon  which  is  a  ganglion  (the  Gasserian)  precisely  as  in 
the  spinal  nerves.  There  are  three  main  branches — the 
oiihthalmic.  the  superior  maxillary,  and  the  inferior  maxil- 

lary. The  first  is  jHirely  sensory."  It  supplies  the  eyeball, the  lachrymal  gland,  the  mucous  lining  of  the  eye  and  nasal 
fossa,  and  the  skin  and  muscles  of  the  eyebrow,  forehead, 
and  nose.  The  second  is  also  sensory,  and  supplies  the  side 

of  the  nose,  the  lower  eyelid,  .and"  upper  lip.  The  third branch  is  made  up  of  two  jiarts,  a  larger  sensory  division 
which  supplies  the  teeth  and  gums  of  the  lower  jaw,  the 
skin  of  the  temple  and  external  ear,  the  lower  part  of  the 
face,  and  lower  lij).  It  also  sends  a  large  branch  to  the 
tongue  which  probably  serves  as  a  nerve  of  taste.     The  mo- 
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tor  brancli  sup)iilics  (lie  muscles  of  mastication — the  iiiasse- 
ter,  temporal,  and  pteryji"!''''- 

William  I^eppeb  ami  {'.  W.  Buiui. 

Facial  N'eiiralg'ia:  trigeminal  neuralgia;  tic  (louloureiix; 
prosopalgia.  (For  causation,  see  Neuraluia.)  The  litlli 
nerve  is  more  often  the  seat  of  neuralgia  than  any  other. 
While  tlic  nerve  may  be  affected  throughout  its  entire  dis- 

tribution, more,  frequently  one  or  two  of  the  three  main  di- 
visions are  involved,  or  it  nuiy  he  one  only  of  the  smaller 

branches.  It  practically  never  occurs  on  lioth  .siiles  at  once. 
When  the  ophthalmic  division  is  affected  the  pain  is  felt 
above  the  brow.  So  commonly  is  this  due  to  malaria  that 

it  is  often  called  "  brow  ague."  The  eyeball  may  be  the  seat 
of  pain,  sometimes  accompanied  by  dimness  of  sight,  con- 

traction of  the  field  of  vision,  and  flashes  of  light.  When 
the  superior  maxillary  division  is  affected,  the  pain  extends 
from  the  orbit  to  tlie  mouth,  over  the  check,  and  to  the  side 

of  the  nose.  If  the  inferior  maxillai'v  be  involved,  the  pain 
is  felt  in  the  side  of  the  head,  the  tem|ilc.  car.  lower  jaw.and 

tongue.  Sometimes  there  is  a  boring  pain  limited  "to  a  point 
in  the  temple,  and  occasionally  the  tongue  alone  is  affected 
(glossalgia).  The  pain  is  inten.se,  at  times  making  life  al- 

most unbearable,  and  so  increased  by  movement  of  the  j;iw 
as  to  render  eating  almost  impossible.  It  may  radiate  from 
one  division  of  the  ncrvi'  to  the  next  or  even  toother  nerves. 
If  the  onset  bo  sudden  and  severe,  reflex  muscular  .sjiasm 
may  occur  (tic  convulsif).  Palsy  is  rare,  but  there  is  often 
flushing,  local  sweating,  increased  nasal  and  buccal  secre- 

tion, and  lachrymation.  In  chronic  cases  there  may  be 
thickening  of  the  periosteum  and  hanlening  of  the  skin,  loss 
of  hair  or  local  grayness,  and  herjies  about  the  eye  or  lip. 
Pressure  at  the  points  of  exit  of  the  nerves  from  bony  canals 
causes  pain.     Treatment  depends  upon  causation. 

Willi A.M  Pepper  and  C.  W.  Burr. 

Facial  Paralysis:  paralysis  of  the  muscles  of  the  face. 
There  are  two  forms — (1)  central,  in  which  the  disease  is  sit- 
uaied  between  the  nucleus  of  origin  of  the  nerve  and  the 
cortex  of  the  brain ;  (3)  peripheral,  called  BelTs  palsy,  in 
which  the  lesion  is  in  the  nucleus  or  the  nerve  itself.  In 
the  first  the  upper  face  muscles  are  but  little  or  not  at  all 
affected,  and  those  around  the  mouth  suffer  most.  Volun- 

tary movements  are  much  more  impaired  tlian  tliose  due  to 
eraoti(jn.  Lastly  the  affected  muscles  respond  normally  to 
electrical  stimulus,  or  if  there  be  any  diminution  it  is  the 
same  for  both  the  faradic  and  galvanic  current.  In  the  sec- 

ond form  there  is  complete  palsy  of  one  side  of  the  face. 
The  onset  is  rapid,  but  not  sudden.  The  commonest  cause 
is  inflammation  of  the  nerve  due  to  cold,  e.  g.  sitting  while 
overheated  by  an  open,  draughty  window.  Ear  disease,  es- 

pecially in  children,  is  also  a  frequent  cause  on  account  of 
the  close  proximity  of  the  nerve  to  the  auditory  apparatus  in 
its  course  through  the  petrous  portion  of  the  temporal  bone. 
Tumors  or  meningitis  at  the  base  of  the  brain  may  cause 
palsy  by  pressure  upon  the  nerve,  ami  fracture  of  the  base 
of  the  skull  may  tear  or  bruise  it.  Wounds  or  operations 
about  the  angle  of  tlio  jaw  may  cut  it.  A  blow,  as  in  box- 

ing the  ears,  may  cause  palsy.  In  instrumental  delivery  the 

nerve  has  l)een  injured  by  pressure  of  the  blade  of  the'  for- ceps. Syphilis  is  an  occasional  cause.  The  face  in  this  dis- 
ease is  characteristic.  Tlie  wrinkles  are  smoothed  out  of 

the  forehead,  the  angle  of  the  mouth  droops,  the  cheek  flaps 
in  and  out  with  respiration,  the  folds  at  the  side  of  the  nose 
disappear,  the  patient  can  not  whistle  or  blow  out  a  candle, 
and  on  attempting  to  drink  the  liquid  runs  out  of  the  side  of 
the  mouth.  Foo<i  collects  between  the  teeth  and  the  cheek. 
The  tongue  is  protruded  to  one  side.  The  eye  can  not  be 
closed,  and  on  attemjiting  to  do  so  it  is  rolled  upward  so 
that  only  the  white  is  visible.  All  ̂ nuscular  effort  draws 
the  face  strongly  to  the  healthv  side.  In  certain  cases  taste 
is  lost  in  the  anterior  part  of  tlie  tongue  on  the  palsied  side. 
Hearing  may  be  impaired.  Reaction  of  degeneration  comes 
on  later.  Wasting  may  follow,  but.  on  account  of  the  small 
size  of  the  muscles  involved,  is  never  very  marked.  Sensa- 

tion is  unaffected.  The  immobility  of  the  eyelid  may  per- 
mit foreign  bodies  to  settle  in  the  eye.  but  tlie  increased 

quantity  oC  tears  usually  floats  them  off.  and  nothing  more 
serious  than  a  slight  conjunctivitis  is  apt  to  follow.  After 
some  time  contractions  may  set  in.  and,  owing  to  the  pull  of 
the  contracted  muscles,  the  folds  and  wrinkles  may  appear 
again,  and  at  first  sight  it  may  .seem  that  the  normal  is  the 
palsied  side.  The  first  indication  in  treatment  is  to  remove 
the  cause.  Hot  fomentations  to  the  ear  and  blisters  are 
good  at  the  beginning.     Potassium  iodide  an<l  mercury  have 

their  [iro[ier  place.     In  chronic  cases  electrical  treatment 
is  ofti'U  very  Beneficial. 

William  Pepper  and  C.  W.  Burr, 

Fa'oies  [Lat.,  the  face] :  a  term  which  has  come  to  be  ap- 
plied to  the  expression,  especially  as  indicating  various  forms 

of  disease,  rather  than  to  the  face  itself.  The  old-time  phy- 
sician, having  fewer  accurate  methods  of  investigation  at 

hand,  relied  largely  on  the  expression  to  discriminate  be- 
tween different  diseases,  liut  it  still  remains  of  consideralile, 

value  as  a  diagnostic  means  to  the  physician.  Ilipjioeratcs 
first  described  tlie  peculiar  facies  of  approaching  dealli, 
called  by  his  name,  Facies  Hippocratica.  The  sunken  eyes 

and  temples,  the  sharp  nose,  contract ed  ears,  distended  fo're- he.ad  and  dark-hued  or  leaden  skin  are  certainly  characleri.stic 
of  approaching  death,  but  acute  collapse  may  be  attended  by 
these  features  and  yet  lead  to  no  such  end.  Besides  this,  there 
are  reoogiiiziMl  in  many  diseases  features  more  or  less  indica- 

tiveof  the  disease,  and' the  experienced  pliysirian  frequently finds  little  difficulty  in  diagnosticating  cases  at  first  sight. 
The  peculiar  dull,  lethargic,  expressionless  face  of  typhoid 
fever,  the  flushed,  a<tive  appearance  of  that  of  pneumonia, 
are  rarely  to  be  mistaken.  So.  too,  the  hard  lines  about  the 
mouth  and  nose  in  severe  gastric  and  intestinal  disturbances, 
the  pinched  features,  with  livid  eyesand  mudily  conij)lexion, 
of  a  victim  of  cholera,  and  the  sallow.  I'lnaciated  counte- 

nance of  one  afflicted  with  cancer,  are  sufficiently  marked  to 
allow  of  a  diagnosis  being  made  by  this  alone. William  Pepper. 

Factor  [from  Fr.  factcur<  Lat.  factor,  maker,  doer,  de- 

riv.  of  fa' cert,  make,  do]:  in  mathematics,  one  of  the  sev- eral measures  or  divisors  of  a  number  or  quantity.  The 
name  is  given  to  each  of  those  quantities  which,  when  all 
are  multiplied  together,  will  produce  iht  product. 

Factor :  a  general  agent  employed  in  the  purchase  or  sale 
of  merchandise,  with  power  to  retain  possession  of  the  prop- 

erty in  regard  to  which  liis  authority  is  exercised,  and  to 
control,  to  a  large  extent,  its  management  and  disposal  by 
proceedings  in  his  own  name.  By  the  jiossession  of  these 
peculiar  powers  a  factor  is  distinguished  from  a  l)roker,  who 
only  conducts  negotiations  and  bargains  concerning  jiroperty 
of  his  principal,  without  having  it  in  his  charge,  and  who 
properly  acts  in  a  representative  character  by  the  use  of  his 

principal's  name.  The  term  "factor,"  though  the  one  usu- 
ally employed  in  law.  is  not  so  common  in  pojmlar  usage  as 

■'commission  merchant"  or  "consignee."  Compensation 
by  the  principal  is  generally  a  certain  percentage  on  the 
amount  of  purchases  or  sales,  called  factorage  or  commission. 
A  do/ne.stic  factor  is  one  who  resides  in  the  same  country 
with  his  principal;  a  foreign  factor,  one  who  resides  in  a 
different  country.  A  foreign  factor,  in  his  relations  with 
third  jiersons.  is  regarded,  to  a  large  extent,  as  if  ho  were 
himself  principal,  and  he  is  therefore  under  a  greater  respon- 

sibility than  one  merely  domestic.  In  the  application  of 
this  distinction  the  States  in  the  U.  S.  are  not,  according  to 
the  general  course  of  decisions,  regarded  as  foreign  to  one 
another.  The  fundamental  duty  of  a  factor  is  to  exercise 
reasonalde  care  in  the  performance  of  the  duties  with  which 
he  is  intrusted,  and  to  exhibit  such  .skill  and  prudence  as  is 
required  by  the  nature  of  the  business  and  a  proper  consid- 

eration for  the  welfare  of  his  employer.  Otherwise,  he  has 
no  valiil  claim  for  his  commissions,  and  for  injurious  negli- 

gence and  default  may  even  be  subjected  to  an  action  by  his 
principal.  In  the  management  of  the  property  committed 
to  him  lie  has  commonly  extensive  discretionary  jiower.  He 
may  buy  and  sell,  sue  and  be  sued,  collect  money,  give  re- 

ceipts, etc..  in  the  same  manner  as  if  he  were  himself  owner 
of  the  goods,  unless  specially  restricted  by  the  principal.  It 
any  sjiecial  instructions  are  given  to  guide  his  action,  he  is 
bound,  as  between  him  and  his  principal,  to  follow  them 
strictly,  except  in  some  few  eases  where  the  necessary  pro- 

tection of  his  own  interests  requires  that  such  directions  be 
violated.  An  instance  of  the  Litter  kind  occurs  where  the 

factor  has  made  advances  for  his  principal,  and  finds  it  nec- 
essary to  sell  the  goods  upon  the  credit  of  which  the  ad- 
vances wei'c  made,  in  order  to  reimbui-se  himself,  iqjon  fail- 

ure or  refusal  of  the  principal  to  make  repayment  after 
proper  notice  and  demand.  In  such  a  case  the  generally 
established  rule  in  the  L^.  .S.  is  that  the  factor  hits  a  right  to 
sell  to  the  extent  of  his  advances,  even  in  op|iositioii  to  the 
wishes  of  his  principal.  The  rule  in  Great  Britain,  however, 
is  diftei'ent.  Even  where  the  factor  violates  special  instruc- 

tions, he  may,  in  certain  cases,  confer  a  title  upon  a  pur- 
chaser acting  in  good  faith.    In  the  absence  of  instnictions, 
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factors  should  conform  to  ttie  usages  of  the  business  in  which 
they  are  engaj^ed,  and  will  be  justified  in  the  a(h>ption  of 
any  practice  wliich  sucli  usages  warrant,  provided  there  is 

no  wanton  disregard  of  their  employers'  interests.  'I'liey 
have  a  lien  upon  the  property  intrusted  to  them  for  their 
commissions,  advances,  and  other  proper  charges,  so  long  as 
they  retain  possession.  Sometimes,  in  consideration  of  an 
inereasetl  commission,  a  factor  guarantees  the  payment  of 
the  price  of  goods  by  the  purchaser  to  his  principal.  He  is 
then  said  to  act  under  a  del  credere  or  guarantee  commis- 

sion, and  is  subject  to  most  of  the  obligations  of  a  surety. 
A  factor  acquires  no  right  to  his  commissions  until  all  the 
services  for  wliich  he  was  engaged  have  been  rendered.  (See 
AuENT  and  Broker.)  Statutes  have  been  passed  in  Great 
Britain  and  some  of  tlie  U.  S.  regulating  the  rights  and 
duties  of  factors  in  certain  respects. 

Revised  by  T.  W.  Dwight. 

Factor  of  Safety:  a  number  which  expresses  the  ratio  of 
the  breaking  strength  of  a  bar  or  structure  to  the  actual 
stress  upon  it.  For  buildings  and  structures  subject  to 
quiet  loads  the  factor  of  safety  is  taken  at  about  15  for  brick 
and  stone,  8  for  timber,  6  for  cast  iron,  and  4  and  5  for 
wrought  iron  and  steel.  For  bridges,  and  for  machinery 
subject  to  shocks,  much  higher  values  are  used.  Factors  of 
safety  are  subject  to  variation  not  only  on  account  of  the 
different  qualities  and  grailes  of  materials,  but  also  on 
account  of  the  varying  judgment  of  designers.  The  factor 
of  safety  has  been  called  a  factor  of  ignorance,  and  this  is 
the  case  if  it  be  blindly  assumed  without  knowledge  of  the 
elastic  and  resisting  properties  of  materials.  The  tendency 
among  engineers  is  to  avoid  the  use  of  the  term,  and  to  es- 

tablish the  proper  working  stresses  for  nuiterials  from  the 
knowledge  of  such  properties.   See  Strength  of  Materials. 

Mansfield  JIerriman. 

Factories  and  Factory  System  [fnefori/  is  from  Fr. 
facforie,  from  deriv.  of  Lat.  factor,  maker,  manufacturer. 

See  Factor]  :  buildings  appi'opriated  to  the  manufacture  of 
goods,  and  the  system  of  production  therein  employed.  A 

factory  has  been  created  and  "  the  factory  system  "  has  been 
evolved  when  goods  ai'e  ]iroduced  through  consecutive  proc- 

esses carried  on  as  a  harmonious  whole,  by  laborers  con- 
gregated in  works  especially  adapted  tor  this  puqjose,  and 

provided  with  productive  machines  actuated  by  some  cen- 
tral motive  power.  Dr.  Ure.  in  his  Philo-iapJii/  of  JJrmu- 

factures.  has  stated  tliat  "the  factory  involves,  in  its  strict- 
est sense,  tlie  idea  of  a  vast  automaton,  composed  of  various 

mechanical  and  intellectual  organs  acting  in  uninterrupted 
concert  for  the  production  of  a  common  object,  all  of  them 

being  subordinated  to  a  self-regulated,  moving  force."  A 
factory,  then,  to  give  an  enlarged  definition,  is  an  establish- 

ment wliere  several  workmen  are  collected  for  the  puqiose 
of  obtaining  greater  and  cheaper  conveniences  of  lalior  than 
they  could  procure  individually  in  their  homes,  for  produc- 

ing results  by  their  combined  efforts  which  they  could  not 
accomplish  separately,  and  for  preventing  the  loss  occasioned 
by  carrying  articles  from  place  to  place  during  the  several 
processes  necessary  to  complete  their  manufacture. 

The  factory  system  of  manufacture  lias  displaced  the  do- 
mestic or  hand  system  of  labor.  It  is  apiilied  to  almost 

every  liraneli  of  mechanical  production,  and  its  application 
is  being  constantly  cxlended.  It  will  i)robably  become  es- 

sential in  what  is  kucnvn  as  the  "extractive"  in<lustries.  In 
many  localities  mining  is  more  of  a  manufacture  than  any- 

thing else,  being  carried  on  by  means  of  mechanical  proc- 
esses involving  a  central  power.  The  birth  of  the  factory 

system  is  easily  assigned  to  the  decade  1760-70,  for  it  was 
during  this  period  that  tlie  regime  of  machinery  began.  The 
spinning-frame,  the  spinning-jenny,  and  subsequently  the 
mule  spinning-machine  were  inventions  on  which  the  intro- 

duction of  the  factory  system  depended;  but  the  system 
would  not  have  grown  at  once  to  any  very  great  proportions 
from  the  sole  influence  of  tliese  inventions.  The  extensi(m 

of  the  canal  system  of  transportation,  the  various  improve- 
ments in  the  steam-engine,  the  suppression  of  the  slave- 

trade  diverting  a  great  volume  of  cajiital  which  sought  re- 
munerative investment,  the  war  between  (ireat  Britain  and 

her  colonies  in  America,  the  pulitical  ecoiuMuy  of  Dr.  Adaui 
Smith — all  these  were  influences  or  forces  which,  combined, 
resulted  in  supplanting  the  domestic  or  hand-labor  system 
of  Great  Britain  by  the  factory  system  of  labor.  In  the  U.  S. 
the  domestic  system  of  labor  prevailed  when  the  war  of  In- 

dependence closed,  for  the  influence  of  inventive  genius 
had  not  yet  ailected  lalior.     (»ii  the  ojK'iiing  of   the  ports 

of  tlie  new  nation  the  market  was  fully  siqiplicd  by 
British  firoducts.  This  cau.sed  a  new  fever  of  patriotism, 
which  resulted  in  elTorts  to  transplant  the  inventions  which 
were  becoming  powerful  in  revolutionizing  labor  in  Great 
Britain.  The  series  of  inventions  relating  to  textiles  was 
completed  when  the  power-loom  was  invented;  but  Great 
Britain  sought  to  prevent  its  use,  as  well  as  the  use  of  other 
inventions,  in  the  United  States,  through  enactments  pro- 

hibiting the  exportation  of  machinei'y.  The  associations 
formed  in  the  colonies  for  the  purpose  of  inducing  the  peojilc 
to  purchase  domestic  productions  only  were  a  great  assist- 

ance to  the  pioneers  in  manufactures,  but  this  influence  was 
increased  or  supplemented  by  the  action  of  the  Continental 
Congress  through  the  resolutions  relating  to  non-importa- 

tion, under  the  influence  of  which  the  colonists  could  look 
only  to  their  own  resources  for  the  supply  of  many  com- 

modities. The  foundation  of  manufactures  in  North  Amer- 
ica was  thus  permanently  laid.  Many  household  industries 

were  established  and  became  profitable,  and  the  desire  of 
the  whole  people  to  shake  otf  industrially,  as  they  had  po- 

litically, the  yoke  of  the  mother-country  stimulated  tlie 
first  Congress  to  pay  immediate  attention  to  the  i)romotion 
of  manufactures,  its  second  act,  passed  July  4,  1789.  being 
an  act  for  laying  a  duty  on  goods,  wares,  and  merchandise 
imported  into  the  U.  S.  While  the  factory  sy.stein  was  es- 

tablished in  the  U.  S.  about  fifteen  years  later  than  in  Great 
Britain,  the  extension  has  been  far  more  rapid,  and  many  more 
industries  have  come  under  its  operations  than  in  the  mother- 
country.  The  States  of  Massachusetts  and  Rhode  Island 
claim  together  the  honor  of  introducing  power  spinning- 
machines,  and  their  early  use  in  the  U.  S.  Massacluisetts  is 
undoubtedly  entitled  to  her  claim  to  the  first  experiments 

in  machinery  in  which  the  principles  of  Arkwright's  inven- 
tions were  embodied,  and  of  erecting  the  first  cotton-factory 

in  America,  and  Rhode  Island's  chiim  of  having  erected 
the  first  factory  for  the  use  of  perfected  machinery  com- 

prehending the  English  inventions  is  undoubtedly  valid,  for 
Samuel  Slater  built  a  cotton  factory  in  that  State  in  1790. 
Blr.  Slater  has  been  called  the  "father  of  American  manu- 

factures." Certainly  from  the  date  of  the  erection  of  his 
factory  the  progress  in  the  production  of  goods  under  the 
factory  system  has  been  continuous.  But  Francis  C.  Lowell 
was  the  first  in  the  world,  so  far  as  history  teaches,  to  per- 

fect a  factory  in  which  all  the  manipulations  and  processes 
necessary  to  carry  raw  material  to  finished  goods  were  car- 

ried out  <'onsecutively  under  one  directing  mind.  This  was 
at  Walthani,  Mass.,  in  1813. 

To  give  a  detailed  account  of  the  histoiy  of  the  different 
industries  coining  under  the  factory  system  of  labor  would 
involve  an  article  too  extended  for  this  place.  An  exami- 

nation of  the  system  itself  and  its  effects  in  various  direc- 
tions is  more  appropriate  and  valuable. 

Tlie  rapid  extension  of  the  factory  system,  absorbing  as  it 
does  small  enterprises  and  crushing  out  the  ideal  system 
of  manufacture,  has  not  been  accomplished  without  great 
social  changes,  affecting  the  morals  as  weU  as  the  politics 
and  the  legislation  of  the  countries  in  which  it  has  been  es- 

tablished. No  ime  disputes  the  economic  advantages  of  the 
modern  system ;  few  admit  that  it  is  a  moral  force  in  the 
actual  progress  of  civilization ;  yet  the  system  is.  and  has 
been,  an  active  element  in  the  upbuilding  of  the  character 
of  the  peoples  involved  in  the  changes  wrought  by  it ;  and 
it  will  i-emain  until  disintegration  is  the  rule  in  society. 
The  domestic  system,  which  claims  the  eighteenth  cen- 

tury almost  entirely,  has  not  yet  disappeared.  The  factory 

system  is  in  every'  respect  va.stly  superior  to  it  as  an  ele- ment of  civiUzation.  although  this  is  contrary  to  popular 

impression  and  largely^  against  popular  sentiment.  Abuses  ^ 
have  existed,  great  and  abominable  enough,  but  not  equal 
to  those  which  have  existed  in  the  imaginations  of  many. 
The  common  notion  that  the  factory  system  exerts  an  influ- 

ence for  evii  is  largely  due  to  the  fact  that  it  congregates 
evils  or  evil-disposed  persons,  and  tlius  gives  the  appearance 
of  creating  that  which  already  existed.  People  liave  not  yet 

ontgro^^^l"the  impression  created  by  the  .reports  of  Sadler before  a  parliamentary  committee  in  1832. 
A  factory  is  a  scientific  structure,  its  parts  harmonious, 

the  calculations  requisite  for  their  harmcmy  involving  the 
highest  mathematical  skill,  and  in  the  factory  the  operative 
is  always  the  master  of  the  machine,  and  never  the  machine 
the  master  of  the  operative.  Under  this  system,  the  work  is 
carried  on  in  an  establishment  peculiarly  adapted  to  it,  and 

the  operative's  home  is  separated  from  the  workshop.  Un- der the  domestic  system,  the  home  of  tlie  worker  was  tlie 
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work.slii)|i  uImi.  iiiid  Ihc-  wlu'cls  iir  luiniis  (lis|iuti'(l  willitlic 
inmates  for  the  room  iiii<l  llic  {'oiivdiiieiicos  lor  housework. 
Small,  close,  crowded,  with  bad  air  and  bad  surroniidinfis, 
the  hut  of  tlio,  domestic  worker  was  occu|)ied  day  and  nifiht 
by  a  class  which  has  not  found  and  vim  not  find  its  like  un- 

der the  factory  system;  for,  as  a  rule,  the  o|ierative  of  to- 
day occupies  a  home,  even  in  the  facli>ry  tenement  oi'  board- 

ing-house, superior  in  every  sense  to  the  home  of  the  do- 
mestic worker. 

Under  the  domestic  system  of  industry  gi-ew  up  that 
great  pauper  class  in  Great  Urilain  which  was  a  di.sgrace  to 
civilization.  It  was  fed  by  the  agricultural  districts  more 
than  by  those  devoted  to  nnuiufactures.  It  continued  to 
grow  until  one-fourth  of  lliennrnial  Imdget  was  for  the  sup- 

port of  paupers.  The  evil  became  fixed  upon  the  social  life 
as  one  of  its  perniunenl  phases.  Ijcgislal-ion,  philanthropy, 
charity,  were  utterly  powerless  in  checking  it,  and  it  was 
not  checked  until  the  inventions  in  cotton-nuuiufiudures 

came,  since  which  time  it  has  been  on  the  decline,  'i'he 
factory  absorbed  unmy  who  had  depended  u|)on  |)nblic  sup- 

port;  on  the  other  hand,  it  drew  from  the  jjcasantry,  by 
the  aUurements  of  better  wages  and  without  any  guarantees 

as  to  iiermanence  or  care  as  lo  moral  resp<insibility  :  vi't  on 
the  whole  the  state  was  benefited  more  than  any  class  was 
injured. 

The  domestic  laborer's  home  was  far  from  having  the 
character  poeti-y  lias  given  it.  Huddled  together  in  what 
jioetry  calls  a  cottage  and  history  a  hut,  the  weaver's  family 
lived"  and  worked,  without  comfort,  conveniences,  good 
food,  good  air,  and  without  much  intelligence.  Drunken- 

ness ami  theft  of  nmlerials  maile  numy  a  house  the  scene 
of  crime  and  want  and  disorder.  Superstition  ruled  and 
envy  swayed  the  workcns.  Ignorance  under  the  old  system 
added  to  the  squalor  ofthe  homes  of  the  workers  luidei'  it, 
-even  making  the  hut  an  actual  den.  shared  in  too  many 
instances  Ijy  the  swine  of  the  family.  The  home  of  the 
agricultural  laborer  was  not  much  better;  in  fact,  in  Great 
Britain  and  Pi-ance  he  has  to  a  great  degree  continued  in 
his  ignorance  and  in  his  degraded  condition. 
From  the  documents  jiublished  l>y  the  poor-law  commis- 

sioners of  England,  it  appears  that  but  for  tlie  renovating  in- 
fluence of  her  manufactures  Great  Britain  would  have  been 

overrun  with  the  most  ignorant  and  depraved  men  to  be 
met  with  where  civilization  has  made  much  progress.  It 
has  been  in  the  factory  districts  alone  that  the  demoralizing 
agency  of  pauperism  h.^s  been  most  effectually  resisted,  and 
a  noble  .spirit  of  industry,  enterprise,  and  intelligence  called 
forth.  Agriculturists  gave  children  and  youths  no  more 
than  half  the  wages  ]iaid  them  in  factories,  while  they  filled 
the  workhouses  with  the  unemployed.  Under  the  operation 
of  the  miserable  (loor-laws  which  the  domestic  system 
fathered  the  peasantry  were  penned  up  in  close  parishes, 
where  they  increased  beyond  the  demand  tor  their  labor, 
.and  where  the  children  were  allowed  to  grow  up  in  laziness 
and  igTiorance,  which  unfitted  them  for  ever  becoming  in- 

dustrious men  and  women.  But  in  tlie  chief  manufacturing 
districts,  while  the  condition  of  the  factory  children  be- 
•came  the  subject  of  legislation  for  their  protection,  their 
<-'onditiou  was  one  to  be  envied  wlien  compared  with  that  of 
the  children  in  mining  and  agricultural  districts. 

The  spasmodic  nature  of  the  work  under  the  domestic 
system  cau.sed  much  disturbance,  for  hand-working  is  al- 

ways more  or  less  iliscontinuous  from  the  caprice  of  the 
operative,  while  much  time  must  be  lost  in  gathering  and 
returning  materials.  For  these  and  other  obvious  reasons 
a  hand-weaver  couM  very  seldom  turn  off  in  a  week  much 
more  than  one-half  what  his  loom  could  produce  if  ke])t 
continuously  in  action  during  the  working  hours  of  the  day, 
at  the  rate  at  whicli  the  weaver  in  his  working  paroxysms 
impelled  it.  The  regular  order  maintained  in  the  factory 

cures  this  evil  of  tln'  old  system,  and  enables  the  operative 
to  know  with  reasonable  certainty  the  wages  he  is  to  receive 
at  the  next  pay-day.  His  life  and  habits  become  more 
orderly,  and  when  he  has  left  the  closeness  of  his  home-shoj) 
for  the  usually  clean  and  well-lighted  factory,  he  expe- 

riences an  agreeable  and  healthful  change.  It  is  commonly 
supposed  lliat  cotton-factories  ari^  crowded  with  operatives. 
From  the  nature  of  tilings  the  spinning  and  weaving  rooms 
can  not  be  crowded.  The  s|>inning-mules,  in  their  advanc- 

ing and  retreating  locomotion,  must  have  five  or  six  times 
the  space  for  working  that  the  actual  bulk  of  the  mech- 

anism rcfjuires,  so  that  in  the  spinning-rooms  there  can  be 
no  crowding  of  persons.  During  tlie  agitation  for  factory 
-legislation   in  the  early  jiart  of  tlie  nineteenth  century,  it 

was  remarked  before  a  committee  of  the  House  of  Commons 

"that  no  part  of  a  cotton-mill  is  one-tenth  part  as  crowded, 
or  the  air  in  it  one-tenth  part  as  impure,  as  the  House  of 
(Commons  with  a  moderate  attendance  of  membc^rs."  This 
is  true  to-day;  the  poorest  factory  in  the  U.  .S.  is  as  good 

a  place  to  breathe  in  as  Representatives'  Hall,  in  the  na- 
tional ('a|)itol,  during  sessions,  or  as  the  ordinary  school- 

I'ooni.  in  this  respect  the  new  svstem  of  labor  far  surpa.sses the  old. 
It  is  true  that  many  disadvantages  appear  to  accompany 

the  factory  system,  and  the.se,  upon  superficial  study,  are 
denominated  evils;  but  a  careful  .study  shows  that  these  ap- 

parent evils  or  disadvantages  do  not  of  necessity  Vjelong 
to  tlie  system,  nor  can  they  be  attributed  to  it.  Such  study 
does  show  that  exi.sting  fiu-tory  evils,  so  called,  may  be  con- 

gregated by  it,  but  are  not  called  into  existence  by  it.  For 
the  categorical  consideration  of  such  alleged  evils  they  may 
be  classified  as  follows : 

A. — Does  the  factory  system  necessitate  tlie  emplovmeni 
of  women  and  children  to  an  injurious  extent,  ami  is  its 
tenilency  to  destroy  family  ties  and  domestic  habits,  and 
ultimately  the  home  f 

B. — Are  factory  employments  injurious  to  health? 
C. — Is  the  factory  system  productive  of  intemperance,  un- 

tlirift,  and  poverty  f 

D. — Does  it  foster  prostitution  and  swell  the  criminal 
lists  i 

E. — Does  it  tend  to  intellectual  degeneracy  ? 
The.se  questions  indicate  the  apparent  disa<i vantages  which 

many  honestly  believe  belong  naturally  to  and  are  insepar- 
able from  the  system,  and  which  will  be  as.sociated  with  the 

system  as  long  as  it  exists.  For  t  he  sake  of  directness  these 
will  be  examined  in  order. 

A. — In  one  sense  it  is  true  that  the  factory  .sy.stem  is  in- 
imical to  the  home  through  the  em|iloyment  of  women  and 

chililren  to  an  injurious  extent ;  in  another  sense  it  is  not 
true.  The  question  as  to  differences  in  the  capacity  of  in- 

dividuals, and  why  this  one  is  born  to  good  conditions  and 
that  one  to  bad,  can  not  be  discussed,  but  the  facts  must  be 
taken  as  they  are.  The  majority  of  human  beings  are  liorn 
to  the  lot  of  toiling  with  their  hands  for  their  daily  bread. 
This  decree  necessitates  employment,  and  until  all  classes 
can  be  employed  at  fairly  remunerative  rates  poverty,  even 
to  pauperism,  must  lie  a  large  factor  in  society.  This  was 
the  case  at  the  birth  of  the  factory  system.  In  fact,  the 
great  evils  which  became  apparent  during  the  early  days  of 
the  system  were  simpjly,  as  has  been  said,  the  results  of 
bringing  together  the  labor  which  had  liecome  pauperized 
under  the  domestic  system  and  in  agricultural  districts. 
The  factory  brought  these  evils  to  light,  and  the  employ- 

ment of  women  and  children  became  an  offense  in  the  eyes 
of  the  public,  not  because  it  was  severer  than  under  the  old 
sy.stem.  but  because  under  the  new  the  evils  of  such  employ- 

ment conld  be  seen. 
It  is  true  that  the  success  of  the  system,  so  far  as  textiles 

are  concerned,  has  depended  in  a  large  degree  upon  such 
employment,  and  it  is  also  true  that  such  employnnent  has 
enabled  women  and  children  to  step  from  the  ranks  of  de- 

grading dependence  and  pauperism  to  the  ranks  of  compar- 
ative comfort  and  the  dignity  which  comes  from  self-sup- 

port. In  the  early  days  of  the  factory  the  children  were  by 
their  employment  really  ]ilaced  in  a  much  better  position 
than  they  occupied  before.  The  employment  of  married 
women  is  perhaps  the  very  woi-st  feature  of  factory  employ- 

ment, but  the  facts  relating  to  it  are  meager.  In  Great 

Britain  the  proportion  of  married  women  to  the  whole  num- 
ber of  women  employed  in  textile  works  is  unknown,  but  for 

those  factories  concerning  which  the  writer  has  been  en- 
abled to  make  inquiries  10  per  cent,  is  the  average.  In 

Germany  it  was  found  that  from  20  to  50  per  cent,  of  the 
textile-factory  women  were  married.  Dr.  Engel  gives  the 
percentage  in  various  industries  as  24.  Proprietors  in  both 
countries  discourage  the  emplo\nncnt  of  married  women. 
The  statistics  of  Massachusetts  show  that  the  married  fe- 

male operatives  constitute  less  than  8  per  cent,  of  the  whole 
number  of  women  employed  in  all  textile  factories.  Taking 
all  textile  factories  into  consideration,  the  jiercentage  prob- 

ably would  not  exceed  10.  It  is  evident,  then,  that  in 
Great  Britain  and  the  U.  S.  infant  mortality  is  not,  on  the 
whole,  affected  to  any  great  degree  by  the  emiiloyment  of 
married  women ;  but  it  is  affected  seriously  so  far  as  the 
children  of  those  employed  are  concerned.  It  must  not  be 
|iivsumed  that  the  employment  of  married  women  is  the 
sole   cause  of    the   very  high   percentage  of    deaths   under 
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five  years  in  fiu'tnry  towns  coiniiarcd  willi  deaths  in  towns 
■of  diversified  industries  and  a^'rieultural  towns.  Crowded 
houses,  bad  sanitation,  and  the  general  efteet  of  coinpaet 
towns  upon  young  eliihlren,  especially  during  inelcment 
seasons,  are  potent  influences  in  producing  high  rates  of 
mortality.  The  statistics  of  factory  towns  in  the  United 
Kiugdoiu  do  not  exhibit  a  larger  propoi'tiou  of  deaths  of  in- 

fants than  occur  in  otiier  large  towns  wliere  few  or  no  fac- 
tories are  in  operation,  yet  the  proportion  is  very  mucli 

larger  than  in  agricultural  towns. 
In  Germany,  according  to  information  furnished  by  Dr. 

Ernst  ICngel,  in  a  factory  city  in  the  district,  of  Zwickau,  out 
■of  4.59  children  born  in  one  year,  Ifii).  or  36  per  cent.,  died 
uiuler  one  year  of  age.  Of  those  who  died  it  was  learneil 
that  98  had  not  been  nursed  at  all,  and  only  83  for  the  full 
time.  In  another  factory  city  in  the  ■same  district,  in  the 
same  year,  out  of  438  childrcm  born,  1H.5,  or  48  per  cent., 
died  the  first  year,  of  whom  98  were  never  inirsed  at  all  and 
only  38  for  the  full  time,  and  of  the  remainder  only  two  for 
more  than  twenty  weeks.  In  a  third  city.  48  per  cent,  in 
1873  and  41  per  cent,  in  1874  of  all  the  children  who  died 
had  not  reached  the  age  of  one  year,  and  the  great  majority 
were  the  children  of  factory  operatives.  In  a  fourtli  factipry 
•city,  of  781  ])ersous  who  died  in  1874  the  cliildren  numbered 
."JlO,  of  whom  406  were  under  one  year  of  age.  The  attend- 

ing physicians  in  the  cities  ascribed  the  infant  mortality 
partly  to  the  bad  condition  of  houses,  but  mainly,  without 
hesitation,  to  the  fact  that  mothers  gave  their  attention  to 
the  work  in  the  factory ;  that  natural  nursing  was  either 
ji;iven  up  entirely  or  eontiiuied  for  only  a  short  time;  and 

that  the  children,  instead  of  receiving  a  mother's  care,  were 
left  to  the  guardianship  of  older  children. 

In  the  district  of  Liegnitz,  in  Prussia,  the  rate  of  mortal- 
ity has  decreased  among  small  children  since  hand-loom 

weaving  gave  way  to  factory  emiiloyinent.  At  Aix,  in  all 
•cases  where  the  mothers  resumed  work  in  the  factory  soon 
.after  confinement,  an  unusual  mortality  occurred  among  the 
infants. 

In  the  greater  part  of  the  districts  of  Bavaria  the  health 
■of  the  factory  operatives  seems  good.  If  here  and  there  a 
greater  mortality  among  infants  suid  poor  health  among  the 
older  children  are  met  with,  it  should  not  be  ascribed  to 
any  special  branch  of  industry,  nor  necessarily  to  factory 
work,  but  to  the  unfavorable  conditions  under  which  chil- 

dren belonging  to  the  working  classes,  whether  in  the  fac- 
tory or  out  of  it,  are  brought  up. 

In  Swabia,  the  city  of  Augsburg  alone  furnishes  unfavor- 
■able  reports.  Out  of  418  children  under  one  year  belonging 
to  the  factory  population,  378,  or  6.5  per  cent.,  died  in  a 
year  ;  out  of  1,693  infants  of  the  remaining  population,  783, 
•or  43  per  cent.,  died. 

In  Wiirtemberg  much  complaint  has  been  made  of  an  ex- 
•oessive  mortality  among  infants,  but  the  cause  is  thought  to 
he  not  that  the  mothers  are  employed  in  the  factories,  Init 
in  that  lack  of  maternal  care  which  is  notorious  among  the 
working  classes  of  this  district.  According  to  the  statistics 
from  these  districts,  the  mortality  is  often  greatest  in  those 
places  in  which  few  women  are  employed  in  the  factories, 
while  places  in  which  such  employment  is  general  make  a 
favorable  showing  as  to  infant  mortality.  The  mortality 
Among  infants  in  Hadeu  and  Hesse  does  not  seem  dispro- 

portionately large  among  the  factory  poiiulation. 
The  writer  is  confident,  from  all  the  testimony  he  has 

been  able  to  gather,  that  there  are  many  more  children  of 
mothers  working  in  factories  during  pregtumcy  who  die  in 
infancy  than  of  other  classes;  and  that  while  many  children 
die  when  only  a  few  incmths  or  a  year  old,  in  consequence  of 
the  factory  work  of  the  mother  during  pregnancy,  many 
born  healthy,  or  apparently  so.  die  from  want  of  proper  nui- 
ternal  care.  He  is  further  satisfied  that  the  conditions  of 
the  homes  of  these  women  are  as  deleterious  to  their  hi'alth, 
and  to  infants  born  to  them,  as  the  work  of  the  factory,  and 
that  to  exclude  such  women  from  the  factory  would  be  an 
act  of  great  injustice  to  those  concerned.  And  yet  he  is 
satisfied  that  the  erTiployinent  of  married  women  is  the 
worst  apparent  evil  of  the  factory  svf^ein.  Attempts  to  re- 

lieve comnumities  of  the  unhappy  results  of  such  employ- 
ment appear  to  be  few  in  numljcr. 

Does  the  employment  of  women  and  children  tend  to 
destroy  the  home  j  To  the  extent  that  women  who  are 
mothers  and  have  the  care  of  a  household,  and  who  become 
careless  of  maternal  ties  through  hard  work  and  nuiternal 
<luties  combined,  it  does  ;  the  factory  mother  who  has  biu'ied 
several  children  learns  sooner  or  later  to  speak  of  her  losses 

in  a  careless  and  unfeeling  n\anner.  Domestic  felicity  does 
not  and  can  not  reach  a  very  high  place  when  a  mother 
must  arise  before  the  re.st  of  the  family  to  prepare  hastily 
the  breakfast  for  all,  then  hasten  to  the  mill  and  make  her 

time  good  till  the  noon  hour,  whc^ii  the  dinner  nnist  be  pre- 
pared as  hastily  as  was  the  breakfast  :  whik'  at  night,  after 

a  day  of  constant  labor,  she  must  see  that  supjier  is  served 
and  then  take  up  the  thousaiul  and  one  duties  of  the  house- 

hold, which  keep  her  busy  till  the  liour  has  long  passed 
when  she  should  be  asleep.  No  ten-hour  law  has  been  able 
to  reach  the  factory  woman  with  a  family.  However,  it  is 
gratifying  to  be  able  to  believe  that  the  riumlier  of  married 
women  employed  in  factories  is  decreasing.  Notwithstand- 

ing tlie  evil  results  of  their  employment,  their  comlilion  is  a 
vast  improvement  upon  that  which  surround(^d  the  workers 
under  tlie  domestic  system. 

The  home  in  the  U.  S.  suffered  more  from  the  institution 
of  the  factory  system  than  it  did  in  Great  Britain,  for  there 
the  factory  found  a  popidation  ready  to  become  factory 
workers,  while  in  the  U.  S.  it  was  necessary  to  provide  for  a 
new  population,  and  this  opened  the  way  for  the  tenement- 
house  and  the  factory  boardiug-house,  two  features  of  fac- 

tory life  wliich  ai'e  quite  unknown  in  Euro])e,  and  which 
are  gradually  disappearing  in  the  U.  .S.,  while  the  individual 
home  is  increasing  in  its  influence.  With  this  growth  of 
the  influence  of  the  individual  home  there  has  been  a  grad- 

ual decrease  in  the  employment  of  married  women.  If  at 
times  the  employment  of  women  has  taken  the  mother  from 
the  care  of  her  infant,  it  has  enabled  more  who  had  no  home 
to  become  self-supporting,  for  the  employment  of  women 
generally  is  now  no  evil,  thanks  to  improved  machinery  and 
generally  wise  legislation. 

Young  children  are  now  almost  universally  excluded  from 
the  factory  and  workshop.  Where  their  age  permits,  they 
are  much  better  off  inside  than  outside  the  factory,  and 
their  employment  enaliies  them  to  contribute  to  home  sup- 

port rather  than  to  draw  from  the  income  of  the  family. 
B. — That  some  factory  em])loynu'nts  are  injurious  to  health 

is  true,  but  it  is  not  true  that  factory  eni]iloyment,  as  such, 
in  comparison  with  any  other  nieclianical  employment,  is 
unhealthful.  A  recent  writer,  describing  a  watch-factory, 
states  what  is  true  of  all  factories  : 

"  The  first  requisites  of  a  watch-factory  are  neatness  and 
abundance  of  light.  It  is  now  recognized  that  no  man  can 
do  his  best  work  unless  he  is  jihysieally  comfortable.  Ex- 

cess of  heat  or  cohl,  ]ioor  light,  and,  more  than  all,  bad  air, 
are  [lositive  hindrances  to  good  work.  Of  two  men  equally 
skilled,  one  in  a  close,  damp,  or  hot  room  with  a  bad  light, 
and  the  other  in  a  dry,  sweet,  and  healthful  room  with  the 
best  light,  the  man  who  has  the  most  comfortable  quarters 

will  do  the  most  and  best  work  in  a  day." 
It  is  now  seen  that  everything  that  contributes  to  the 

physical  and  mental  comfort  of  workmen  pays  a  good  re- 
turn on  the  cost,  and  certainly  makes  better  citizens  of  the 

operatives.  Intelligent  enqiloyers  of  labor  adopt  all  plans 
which  can  be  devised  for  securing  the  health  of  the  ojiera- 
tive.s.  Factory  legislation  compels  the  ignorant  employer 
to  adopt  them.  If  some  means  could  be  devised  to  make 
all  the  homes  of  the  operatives  as  neat,  clean,  and  whole- 

some as  the  factory,  we  sliould  hear  no  more  of  the  tend- 
ency of  the  factory  to  physical  degeneracy. 

C. — If  it  could  be  shown  that  the  factory  leads  to  intem- 
perate haljits,  it  wimld  follow  conclusively  that  it  is  pro- 

ductive of  unthrift  and  poverty,  the  conditions  sure  to  re- 
sult from  intemperance.  It  is  true  that  a  great  deal  of 

drunkenness  exists  in  factory  towns  and  among  factory 
operatives ;  it  is  not  true  that  the  factory  is  the  creator  of 
this.  On  the  other  hand,  the  investigations  of  Louis  Rey- 
baud,  a  member  of  the  Institute  of  France,  conducted  in 
the  name  of  the  Academy  of  Jloral  and  Political  Science, 
relative  to  the  condition  of  workingmen  in  various  branches 
of  industry,  prove  conclusively  that  the  factory  operatives 
are  far  more  temperate  than  those  engaged  under  the  do- 

mestic system.  The  industries  of  France  afford  the  very 
best  op]iortunities  for  comparative  study  in  this  respect.  In 
the  U.  S.  drunkenness  has  never  been  liuich  of  an  obstacle 
in  the  way  of  the  success  of  the  factory.  Factory  towns 
su])port  a  large  number  of  common  laborers,  and  the  intem- 

perance of  this  class  is  usually  attributed  to  the  factory. 
Unthrift  and  poverty  do  not  belong  to  the  factory  system 

of  industry  to  any  such  extent  as  they  belonged  to  the  sys- 

tem which"  it  supplanted  ;  indeed,  the  poverty  existing  at  the 
birth  of  the  factoi-y  system  was  one  of  the  most  potent  in- 

fluences -ft-hich  enabled  it  to  grow.     This  is  the  historical 
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view,  not,  the  sentiinetital  one.  There  was  a  time  when  the 
druiilienncss  of  factory  operatives  constiliit<'(l  a  serious  ob- 
staelc  to  the  suceessful  operation  of  factories  in  Oreat 
Britain  and  on  tlie  continent  of  Knropc.  Snnilay  was  a  day 
of  di^bauch,  and  many,  spinners  especially,  did  not  get  into 
condition  for  work  before  Tuesday  or  Wednesday.  It  is  the 
unanimous  testimony  of  manufacturers  in  the  leading  fac- 

tory towns  of  (Ireat  Hrilain  that  drunkenness  is  not  now  a 
serious  obstnclo  to  the  running  of  their  works,  and  in  many 
places  on  the  Continent  the  same  testimony  is  given. 

The  U.  S.  alfords  the  very  best  proof  ])ossible  of  the  thrifti- 
ness  of  factory  people,  in  this,  that  within  a  generation  and 
a  half  the  nationality  of  the  cotton-factory  operatives  has 
changed  from  native-born  and  Knglish  to  lOnglisli  and  Irish, 
largely  the  latter,  and  now  to  French  Canadian  ;  with  each 
change  has  come  a  class  seeking  an  injprovcment  of  con- 

dition, anil  as  the  im|irovement  lias  come  the  old  have 
stepped  up  from  the  mills  to  higher  occupations,  shopkeep- 
ing,  farming,  etc.,  and  the  new  have  stepjicd  in  ;  and  as 
their  children  become  Ix'tter  e<lucated  than  their  parents, 
still  others  will  crowd  them  out  of  the  factories  and  receive 
the  advantages  which  have  a<lvaneed  their  predecessors  in 
the  way  of  progress. 

D. — The  cl)arge  that  the  factory  fosters  prostitution  and 
swells  the  criminal  lists  is  absolutely  unfounded.  This  im- 

pression first  grew  from  the  condition  of  Manchester,  Kng- 
laud,  where  a  large  cellarage  population,  which  has  entirely 
disappeared,  was  attributed  to  the  factory.  It  has  been 
shown  by  the  returns  from  the  penitentiary  of  Manchester 
that  the  ranks  of  prostitution  were  not  filled  from  the  fac- 

tory, 8  out  of  50  coming  from  the  factory,  and  '2i)  out  of  .50 
fl"om  domestic  service.  An  extensive  examination  of  the 
criminal  records  of  a  large  number  of  British  fai'tory  towns 
discloses  the  fact  that  neither  the  ranks  of  prostitution  nor 
the  criminal  lists  are  increa-sed  to  such  extent  from  the  fac- 

tory population  of  those  towns  as  from  other  classes.  This 
is  equally  true  in  the  U.  S.  It  should  be  borne  in  mind 
that  regular  employment  is  conducive  to  regular  living,  and 
that  regvdar  employment  does  not,  as  a  rule,  harmonize 
with  a  life  of  prostitution,  intem[)erance,  and  crime.  The 
virtue  of  the  factory  women  of  the  V.  S.  and  of  Europe  will 
compare  favorably  with  that  of  any  other  class. 

E. — In  considering  whether  the  fjictory  system  tends  loan 
intellectual  degeneracy  of  the  operatives,  as  many  urge,  the 
writer  can  not  use  statistical  data,  but  is  obliged  to  rely  to 
some  extent  upon  the  opinions  of  those  whose  positiims  en- 

title their  statements  to  the  fullest  confidence.  The  im- 
pression that  the  factory  system  tends  to  intellectual  degen- 

eracy is  entirely  unfounded.  Through  the  simplification  of 
mechanical  processes  ignorant  labor  is  congregated  in  fac- 

tory centers,  but  it  is  not  created  or  induced  by  the  factoi-y. 
The  fact  that  the  ignorant  nui-sses  are  enabled  by  the  fac- 

tory to  engage  in  what  it  once  took  skilled  labor  to  perform 
has  given  the  widespread  impression  that  factory  labor  has 
degi-aded  the  skilled,  when  in  truth  it  has  lifted  the  un- 

skilled, and  this  is  the  inevitalile  result  of  tlie  factory 
everywhere.  It  is  a  curious  fact  that  after  the  factciry  sys- 

tem was  established  in  Great  Britain,  and  the  poor,  ignorant 
labor  of  the  southern  agricultural  dibtriets  was  lifted  up  to 
respectable  and  self-supporting  emplojnnent  and  to  com- 

parative self-respect,  the  factory  was  held  to  be  responsible 
for  the  ignorance  which  it  found ;  and  so  the  laws  of  Great 
Britain,  and  in  later  years  of  the  U.  S.  too,  have  insisted 
npon  the  education  of  children  as  a  prerequisite  to  factory  em- 

ployment. This  may  explain  the  superior  intelligence  of  the 
children  of  factory  towns  in  the  United  Kingdom  as  compared 
with  those  of  agricultural  localities.  The  half-timers  of  Great 
Britain  and  the  factory  children  of  the  U.  S.  are  laying  a 
foundation,  if  proprietors  will  oidy  recognize  the  power  of 
moral  forces  in  the  conduct  of  industrial  enterprises,  which 
will  ere  long  change  the  social  complexion  of  factory  towns. 
If  the  advantages  afforded  in  factory  towns  will  stimulate 
rural  districts  to  emulate  tlie  work  of  providing  for  the 
proper  amusement  and  instruction  of  children  and  young 
people,  perhaps  the  constant  depletion  of  such  places  may 
be  checked  and  the  inhatiitants  of  crowded  towns  be  at- 

tracted to  the  soil.  The  mental  friction  of  the  factory  is 
not  without  its  healthful  inttuences.  Instead  n(  dwarfing 
the  minds  ami  the  .skill  of  the  .skillful,  as  is  often  alleged, 
the  fa<'tory  enlarges  the  minds  and  increases  tlic!  power  of 
the  unskilU'ul.  Ijouis  Reybaud,  whose  investigations  have 
already  beim  referred  to,  testifi(«  that  thc^  abasement  of  in- 

telligence, which  is  said  to  follow  in  proportion  as  tasks  are 
subdividcil,  is  a  conjecture  rather  tlian   a   truth  shown  by 

experience,  and  is  presumed,  not  [iroven.  To  prove  abase- 
ment from  factory  employment  it  would  be  necessary  to 

show,  for  example,  that  the  hand-weaver,  who  throws  the 
shuttle  and  gives  motion  to  the  loom,  is  of  a  class  superior 
to  the  machine-weaver,  who  superintends  such  double  move- 

ment. Employment  of  the  muscles  in  several  operations  in- 
stead of  one  has  nothing  in  it  to  elevate  the  faculties,  and 

this  is  about  all  the  oppcjiicnts  of  the  factory  claim.  "In 
their  view,"  .says  Reybaud  again,  "the  most  imperfect  ma- 

chines, those  which  require  the  most  effort,  are  the  ones 
which  sharpen  the  intellectual  faculties  to  the  greatest  de- 

gree. We  can  easily  .see  where  this  argument  would  carry 
us,  if  pushed  to  the  end."  There  is  no  abasement ;  on  tlie 
contrary,  it  is  from  the  influences  resulting  from  the  factory 
.system  that  one  can  discern  the  elevation  of  an  increased 
proportion  of  working  people  from  the  position  of  unskilled 
to  that  of  skilled  laborers,  and  the  opening  of  an  adeijuatij 
field  of  renuincrative  employment  to  women,  two  of  tlie 
most  important  improvements  in  the  condition  of  the  work- 

ing masses  which  could  be  desired ;  and  these  results  are 
stimulated  by  the  factory  .system. 

The  domestic  system  could  not  deal  with  machinery. 
While  machinery  in  one  sense  means  the  factory  system,  it 
is  really  the  t\]\<:  and  rejircsentative  of  the  civilization  of 
this  jx'riod  so  far  as  mechanics  are  concerned,  because  it 
embodies  the  conccntiated,  clearly  wrought-out  thought  of 
the  age.  There  is  something  educational  in  the  very  pres- 

ence of  machinery.  A  large  proportion  of  the  machines 
made  use  of  under  the  factoiy  system  of  industry  were  in- 

vented by  workmen  who  have  been  desirous  of  finding  out 
easier  and  readier  means  of  performing  their  accustomed 
task.  These  things  stimulate  industry,  which  in  turn 
stimulates  frugality. 

One  of  the  positive  results  of  the  factory  system  has  been 
to  enable  men  to  secure  a  livelihood  in  fewer  hours  than  of 
old;  this  means  intellectual  advancement,  for  as  the  time 
required  to  earn  a  living  grows  shorter,  civilization  pro- 

gresses. The  most  ignorant  factory  operative  of  to-day  is 
more  than  the  peer  of  the  skilled  workman  of  a  few  genera- 

tions ago  in  all  that  goes  to  make  up  condition — environ- 
ment. The  fact  that  the  lowest  grade  of  operatives  can 

now  be  emjiloyed  in  factories  does  not  signify  more  igno- 
rance, but  a  raising  of  the  lowest  to  higher  employments. 

This  process  will  be  repeated  again  and  again,  unless  so- 
ciety is  compelled  to  take  up  what  is  called  a  simpler  sy.s- 

tem.  This  process  is  constantly  narrowing  the  limits  of  the 
class  which  occupies  the  lowest  step  in  the  progress  of  soci- 

ety. This  mission  alone  stamps  the  system  as  an  active  ele- 
ment in  the  moral  elevation  of  the  race.  The  factory  system 

does  not  tend  to  intellectual  degeneracy. 
The  main  objections  which  are  usually  brought  against 

the  factory  system  have  now  been  considered  ami  it  has 
been  compared  with  the  system  it  supplanted.  Its  e\ils 
come  mtistly  under  the  heads  enumerated,  but  they  are 
evils  which  attend  the  development  of  the  sy.stem  ;  they 
are  not  its  results.  Before  the  system  can  be  condemned  as 
a  system  it  must  be  shown  that  it  is  worse  than  that  which 
it  displaced.  This  can  not  be  done.  It  is  needless  to  apolo- 

gize for  the  weaknesses  of  the  present  system,  for  they  come 
mostly  from  ignorance,  not  from  the  system  itself.  Under 

enlightened  men  it  becomes  ever\"where  a  great  moral  power, 
and  a  positive,  active,  and  iiotential  element  in  the  processes 
of  civilization.  But,  admitting  every  possible  domestic  evil 
which  accomp.'inies  low  social  conditions — the  neglect  of 
young  children,  and  consequent  high  rates  of  infant  mor- 

tality, the  [ihysical  degeneracy  which  follows  mechanical 
employments  when  engaged  in  by  married  women — none  of 
these  can  be  attributed  to  the  factoiy  system  as  the  creator 
of  such  evils.  It  can  not  be  held  responsible  for  their  cre- 

ation. They  belong  to  the  ignorance  of  the  substratum  of 
society,  which  the  factory  system  is  constantly  lifting  to 
another  and  higher  plane,  thereby  lessening,  instead  of  in- 

creasing, the  misery  of  the  world. 
The  misery  caused  by  the  change  in  systems  has  been 

softened,  but  in  subtle  ways.  Transition  stages  are  always 
harsh  upon  the  generation  that  experiences  them  :  the  great 
point  is  that  they  should  be  productive  of  good  results  in 
the  end.  The  mind  recoils  at  the  contemplation  of  the  con- 

ditions which  the  vast  increase  of  popidation  would  have 
imposed  without  the  factory  system. 

The  economic  advantages  of  the  factory  system  must  be 
looked  for  in  the  increase  of  wages  and  production,  and  the 

decrease  in  the  prices  of  goods  jiroduced.  If  the  purch.-is- 
ing  power  of  wages,  scj  far  at  least  as  the  products  of  the 
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factory  ami  the  Icadinp;  necessaries  of  life  are  concerned, 
has  not  been  enhanced,  tlio  new  system  of  industry  has  not 

yet  wrought  the  good  it  is  capable  of  working.  Authorita- 
tive statistics  from  original  and  worthy  soui'ees,  as  well  as 

from  trustworthy  writers  and  investigators,  answer  the  ques- 
tion. 

The  true  period  from  which  to  treat  wages  under  the  fac- 
tory system  in  Great  Britain  is  from  18;:i0  to  1835.  In  the 

U.  S.  the  period  from  1815  to  1820  would  be  the  true  one, 
because  there  the  condition  of  things  related  of  the  hand- 
loom  weavers  of  Great  Britain  never  existed.  From  1833 

the  wages  of  factory  operatives  in  Great  Britain  may  be  de- 
termined with  sufficient  accuracy  to  entitle  the  data  to  con- 

ii<lence.  As  already  stated,  at  this  period  hand-loom  weav- 
ers were  in  a  deplorable  condition ;  this  was  tiiie  of  large 

towns  and  of  villages;  their  wages  were  a  miserable  pittance, 
and  they  worked  in  confined  and  unhealthful  dwellings. 
On  the  other  hand,  there  was  no  large  class  of  workmen  in 
the  kingdom  receiving  better  wages  than  the  operatives  in 
cotton-factories. 

The  hours  of  labor  in  Great  Britain  have  been  reduced 

from  twelve  and  one-half  and  thirteen  per  day  to  nine  and 
one-half.  An  examination  of  British  tables  will  convince 
one  that  for  most  divisions  of  lalior  in  cotton-factories  wages 
have  very  nearly  doubled  since  the  middle  of  the  nineteenth 
century.  The  hours  of  lalior  have  been  reduced  in  the  U.  S., 
bnt  not  uniformly  in  all  the  States;  where  they  were  for- 

merly thirteen  or  fcmrteen  hours  per  day,  they  are  now  ten 
or  eleven.  It  is  true  that  where  ten  hours  prevail  both 
wages  and  production  per  person  equal,  if  they  do  not  ex- 

ceed, the  rates  and  quantities  in  States  where  longer  hours 

constitute  a  day's  work.  Not  only  has  the  factory  system reduced  the  hours  of  labor,  but  it  has  also  increased  the 
wages.  For  instance,  in  1838  the  average  weekly  wages  of 

girls  were  $3.63  ;  in  1880  they  were  $4.84.  The  cons'idera- tionof  most  of  the  specific  divisions  of  labor  which  can  be 
compared  will  demonstrate  the  truth  of  this  conclusion.  In 
many  cases  wages  have  more  than  doubled,  biit  from  the 
data  no  general  average  can  be  deduced. 

As  to  cost  of  production,  a  single  illustration  will  suffice  : 
the  ratio  of  cost  per  pound,  for  labor,  of  common  cotton 

cloth  for  the  years  1838  and  1880  was  as  6'77  to  3'31. 
A  study  of  industrial  and  social  statistics  relating  to  con- 

ditions in  Great  Britain  and  the  U.  S.,  as  well  as  France, 
Germany,  and  Belgium,  thoroughly  corroborate  all  that  has 
been  said  relative  to  the  factory  system.  It  can  not  be  con- 

demned until  it  is  proven  that  it  is  woi'se  than  the  system 
which  preceded  it. 

See  Report  on  the  Factor)/  Si/stem  of  the  United  Stafe.i, 
by  Carroll  D.  Wright  (Washington,  1884) ;  Reports  of  the 
Massacfiusetts  Bureau  of  Statistics  of  Labor ;  Reports  of 
the  Factory  Inspectors  of  3Iassachusetis,  Pennsylvania,  and 
New  Jersey ;  Ilistory  of  ttie  Factory  System,  by  Wluiteley 
Cooke  Taylor  (London,  1886).  Carroll  D.  Wrloht. 

Factory  Miitnals:  See  Fire-insurance. 
Faculse :  See  Sun. 

Faculty  [M.  Eng.  faculte:  Gerui.  Fucnltat.  ivorn  ().  Fr. 

faculte  >  Fr.  faculte  <  Lat.  facul  tas.  skill,  deriv.  of  fa'ciil 
:=facilis,  easy,  skillful,  liter.,  makal)le,  deriv.  of  fa  cere, 
make]:  the  collective  desi.gnation  of  the  instructing  body 
of  an  institution  of  learning.  It  is  a  term  of  median-al  ori- 

gin, and  at  first  designated  all  the  graduates,  or  those  who 
had  received  power  or  authority  (facultas)  to  impart  in- 

struction. Tliere  were  said  to  be  four  faculties — those  of 
philosophy,  medicine,  law,  and  divinity.  Even  now  the 
whole  body  of  graduates  is  occasionally  so  called,  especially 

in  the  phrases  "medical  faculty"  and  "legal  faculty,"  but 
more  frequently  the  term  is  restricted  to  the  body  of  officers 
of  instruction  and  discipline  in  a  college  or  university.  See 
College  and  University. 

Faculties  of  the  Mind:  See  Psycholoot. 

Fai'ces  [plu.  of  Lat.  fmx,  the  lees  of  wine  or  the  dross  of 
metals] :  the  substances  ejected  by  animals  from  the  alimen- 

tary canal,  consisting  in  general  of  (1)  the  suriilus  of  the 
food,  over  and  above  what  is  needed  for  nutrition  for  the 
time  being;  (3)  those  elements  of  the  food  which  are  not 
available  for  nutrition ;  and  (3)  certain  excrementitious  and 
effete  matters  whicli  the  liver,  the  intestine,  etc.,  have  re- 

moved from  the  blood  (stercorin,  choiesterin,  etc.).  To 
these,  in  the  Wonotremata  and  all  the  vei'tebrates  inferioi- 
to  mammals  (as  well  as  in  many  invertehrates),  the  renal 
excretions  are  added.     Fa'cal  matters  are  iiigldy  important 

as  fertilizers,  and  this  is  especially  true  of  guano  and  the 
excrement  of  birds  generally,  since  it  contains  the  urinary 
excretions  combined,  as  has  been  seen,  with  those  of  the  in- 

testine, the  whole  in  a  very  conden.scd  form. 

Fiec'ula,  or  Fecula;  See  Starch. 
Faed,  fad.  John  :  artist ;  b.  at  Burley  Mill,  Kirkcudbright- 

shire, Scotland,  in  1830.  His  father  was  an  engineer  and 
millwright,  but  the  lad  .showed  a  taste  for  painting  that 
made  the  homely  surroundings  tributary  to  it,  and  at  the 
age  of  twelve  finished  a  picture  so  well  that  his  future  career 
was  determined.  In  1841  he  went  to  Edinburgh  for  study, 
and  there,  in  1850,  exhibited  pictures  which  attracted  atten- 

tion from  their  naturalness  and  met  a  ready  sale.  lie  paint- 
ed Shakspeare  and  his  Frietids,  JVie  Cotter's  Saturday 

Night,  The  Soldier's  Return,  Tarn  o'  Shanter,  Haddon  Hall 
of  Old.  John  Anderson,  my  Jo,  Parting  of  Gabriel  and 
Evangeline,  and  other  pieces  of  kindred  character,  clothing 
historical  fact  with  sentiment.  In  1864  he  removed  to  Lon- 

don, where  he  lived  until  1884.  when  he  returned  to  Kirkcud- 
brightshire. 

Faed.  Thomas:  genre-painter:  b.  at  Burley  Mill,  Scot- 
land, 1836.  Pupil  of  his  brother,  John  Faed  ;  Royal  Acade- 

mician, 1864.  His  work  is  very  weak  in  technique,  but  is 
popidar  in  Great  Britain.  Shakespeare  and  his  Conlempo- 
raries  is  in  the  .Corcoran  Gallery,  Washington.  Studio  in 
London.  W.  A.  C. 

Faenza,  faa-en'zaa :  city  of  Italy :  province  of  Emilia ; 
19  miles  S.  W.  of  Kavenna  (see  map  of  Italy,  ref.  4-D).  It 
has  manufactures  of  linen,  silk,  paper,  and  glazed  eartli- 
enware,  which  indeed  received  its  name  (faience)  from  this 
city.  The  city  has  a  cathedral  and  many  palaces  and  re- 
nnirkable  old  buildings.  Salt  is  manufactured  in  the  neigh- 

borhood.    Pop.  36,100. 

Faeroe,  faro,  Islands  (Dan.  Fnri/erne) :  a  group  of 
islands,  of  which  only  seventeen  are  inhabite<l,  belonging  to 
Denmark,  and  situated  in  the  North  Atlantic  nearly  mid- 

way between  the  Shctlands  and  Iceland,  bi'tween  lat.  61°  20' 
and  63°  30'  N.,  and  between  Ion.  6°  and  8'  W.  Their  entire 
area  is  514  sq.  miles.  The  principal  island  is  Stromo,  ca|iital 
Thorshavn.  All  these  island  are  basaltic  formations,  rising 
conically  to  a  height  of  3.000  feet,  with  steep  and  lofty 
coasts,  abrujjtly  broken  by  deep  inlets,  which  often  afford 
the  safest  and  most  convenient  anchorage,  but  which  some- 

times cause  whirlpools  or  iorm  currents,  thereby  making 
navigation  very  dangerous.  The  trap-rock  is  covered  with 
a  thin  layer  of  vegetable  soil,  which  yields  a  fine  pastur- 

age. There  are  no  trees  on  account  of  the  furious  gales 
which  always  prevail  here :  peat  and  Miocene  coal,  of  which 
there  is  a  seam  of  good  quality  on  Suderoe.  are  used  as  fuel. 
Of  the  common  cereals  and  vegetables,  only  barley,  turnips, 
and  potatoes  can  be  raised,  on  account  of  the  high  northern 
latitude;  yet  the  oceanic  influences  modify  the  climate  so 
greatly  that  .enow  rarely  lies  long  on  the  ground,  and  cattle 
and  sheep  graze  the  greater  part  of  the  year  in  the  open  air. 
The  waters  aboinid  with  fish,  and  the  feathers  and  eggs  of 
the  myriads  of  fowls  which  swarm  around  these  coasts  are 
sources  of  considerable  wealth.  The  inhabitants  are  of  Nor- 

wegian origin.  In  the  ninth  century  the  islands  were  dis- 
covered by  the  Norwegians  and  peopled  by  Norwegian  set- 

tlements, but  during  the  long  connection  between  Denmark 
and  Xorwav  the  islands  passed  into  jjossession  of  the  Danes. 

Pop.  (1890)'13,954. Fasrijiiig  [deriv.  of  fng.  a  drudge,  probably  connected 
with  0.  Eng.  fo?ge,  doomed,  timid  :  Germ,  feige.  cowardly]: 
a  custom  which  is  part  of  the  ])ublic-school  system  of  Eng- 

land. This  custom  differs  in  detail  in  the  several  schools, 
but  rests  in  all  on  the  same  principle.  This  principle  is 
that  the  discipline  of  the  school  should  be  left,  as  far  as  pos- 

sible, to  the  boys  themselves,  the  responsibility  for  order  be- 
ing thrown  on  the  highest  form,  known  as  the  sixth  form, 

called  also  prefects  (as  at  Winchester)  or  pneposters  (as  at 
Rugby).  Those  who  are  thus  responsible  for  discipline 
have  also  the  right  of  "fagging"  the  boys  in  the  lower 
forms,  those  in  the  forms  innnediately  under  the  sixth  be- 

ing exempted.  Dr.  Arnold  defines  fagging  as  "  the  power 
given  by  the  supreme  authorities  of  the  school  to  the  sixth 
form,  to  be  exercised  by  them  over  the  lower  boys,  for  the 
sake  of  securing  a  regular  government  among  the  boys 
themselves,  and  avoiding  the  evils  of  anarchy ;  in  other 

words,  of  the  lawless  tyranny  of  brute  force."  (Quarterly 
Journal  of  Education,\o\.  ix.)  The  origin  of  this  custom 
of  fagging  can  not  be  ascertained  with  any  certainty,  but. 
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so  far  as  there  are  any  aut,lienU<!  records,  it  woulil  seem  al- 
ways to  have  existed  in  the  old  schools.  Thus  it  is  clear, 

from  Christopher  Johnson's  poem  De  Co/leijiin  and  the  Con- 
suetudinariuin  Vctux  IScholcE  Ktoniensis,  that  it  was  in  ac- 

tive operation  at  Winchester  and  Kton  in  the  sixteenth  cen- 
tury. It  is  probable,  however,  that  the  cuslom  arose  as 

soon  as  the  sc'houls  reccivi'd  any  larjie  iiiimbcr  of  boys  as 
boarders.  It  is  indeed  ol)vious  that  wlicre  larjje  numbers  of 
boys  of  ages  ranging  from  ten  and  eleven  up  to  nineteen  are 
thrown  together  away  from  their  own  homes,  they  must  be 
placed  either  under  the  constant  surveillance  of  masters  or 
under  some  distinct  and  recognized  form  of  self-government. 
The  latter  alternative  has  always  prevailed  in  the  ICnglisli 
public  schools,  and  is  in  fact  the  only  one  which  is  in  ac- 

cord with  the  national  character.  Tliei'e  is  abundant  proof, 
moreover,  that  the  custom  of  fagging  as  a  jiart  of  the  sys- 

tem does  not  stand  merely  on  tradition,  but  is  accepted  as 
beneficial  in  the  fact  that  it  has  been  deliberately  intro- 

duced in  the  schools  which  have  been  founded  in  the  nine- 
teenth century.  The  iniml)cr  of  the  great  public  schools 

had  remained  stationury  for  ;i()0  years,  since  Queen  Kliza- 

beth's  reign,  during  which  Harrow,  Rugby,  and  other  schools not  so  well  known  were  founded.  A  remarkable  revival  fol- 
lowed the  accession  to  the  throne  of  Queen  Victoria,  and  a 

number  of  public  schools  have  been  founded,  of  which  the 
best  known  are  Marlborough,  Haileybury.  Wellington  Col- 

lege, and  Cheltenham.  Fagging  has  been  introduced  in  all 
but  Cheltenham.  At  (Cheltenham,  where  the  school  is  in  a 

large  town,  and  is  chiefly  ciimposed  of  day-scholars,  or  boys 
living  at  their  own  homes,  though  there  is  no  legal  system 

ol  "fagging"  reeogni/.eil  by  tlie  school  authorities,  the  prac- 
tice exists,  but  without  the  usual  safeguards  against  abuse. 

In  all  the  schools  the  power  of  fagging  carries  with  it  cer- 
tain duties.  Besides  that  of  keeping  order  generally,  the 

sixth-form  boy  is  the  recognized  adviser  and  protector  of 
those  fags  with  whom  he  comes  in  immediate  contact.  In 
any  case  of  bullying  or  l)ad  conduct  the  appeal  of  the  ag- 

grieved boy  is  to  tlie  sixth-form  boy  of  his  room  or  passage, 
or  to  the  head  of  his  house,  and  not  to  his  tutor  or  liouse  or 

form  master.  And  the  sixth-form  boy  is  bound  to  accept 
the  responsibility  of  acting  himself,  and  would  completely 

lose  caste  wei'e  he  to  refer  any  but  flagrant  cases  of  ill-eon- duet  to  the  master. 

Until  well  into  the  nineteenth  century  "  fagging "  in- 
cluded a  number  of  menial  functions,  such  as  cleaning 

boots  and  candlesticks,  and  the  power  of  tlie  sixth  form 
was  practically  unlimited  as  to  hours.  A  boy  might  be 
fagged,  for  instance,  during  a  whole  afternoon  at  ci'icket, 
day  after  day.  All  this  is  changed.  At  Eton  and  one  or 
two  other  schools  there  is  no  cricket-fagging,  and  in  those 

where  it  exists  it  is  very  hght.  Thus"  at  Haileybury  the whole  of  the  fags  are  taken  in  regular  order  for  one  hour, 

so  that  each  fag's  turn  comes  only  once  in  three  weeks,  and 
even  then  he  is  let  off  if  he  makes  a  good  catch  or  otherwise 
distinguishes  himself.  A  similar  custom  prevails  at  ]\Iarl- 
borough,  where,  however,  besides  the  sixth  form,  the  eleven 
have  the  power  of  fagging  at  cricket — a  solitary  example  (it 
is  beUeved)  where  this  power  is  not  dependent  on  proficiency 
in  study  as  evidenced  by  position  in  the  school.  Football- 
fagging  is  also  very  light  at  all  the  schools  exce]3t  Rugby, 
only  some  half-dozen  fags  being  told  off  to  keep  the  ball 
in  bounds.  At  Kugljy  every  fag  is  obliged  to  play  "lit- 

tle side,"  lasting  two  hours  at  most,  unless  he  holds  a"  medi- 
cal certificate  of  iiuibility  to  play.  lie  is  also  obliged  to 

run  (in  the  paper  chases)  unless  holding  such  a  certificate. 
Apart  from  games,  general  fagging  is  practically  confined 
to  running  errands,  a  sixth-form  boy  having  power  to  call 
any  fag,  at  any  time,  for  this  purpose.  House-fagging,  in 
like  manner,  consists  of  little  beyond  small  services  of  this 

kind — carrying  up  the  trays  on  which  their  master's  break- 
fast and  tea  things  are  set,  and  perhaps  toasting  a  round  of 

bread  or  a  rasher  of  bacon.  "Study-fagging''  still  exists 

at  Rugby,  where  each  sixth-form  boy' has  two  fags  specially attached  to  him,  who  sweep  out  his  study  and  put  it  in 
order  in  alternate  weeks.  At  the  school-house  also  "night- 
fagging"  is  still  in  fcM-ce.  Every  fag  has  his  choice  between 
study-fagging  and  night-fagging.  The  rota  of  night-fags 
is  kept  by  the  head  fag,  who  tells  off  four  for  each  week  in 
the  term.  Their  duties  are  to  be  ready  in  the  passages  be- 

tween 8.30  and  9.30  to  answer  the  call  of  anv  of  the  sixth 
form. 

At  Eton  the  fifth  form  liave  the  power  of  fagging,  but  (as 
above  stated)  it  is  usually  confined  exclusively  to  the  sixth 
form.     The  numbers  of  the  sixth  are  not  strictly  limited. 

but  seldom  exceed  thirty-five  or  forty.  Harrow  has  the 
largest  sixth  form  of  any  school,  divideil  into  the  "  ujipcr," 
"  lower,"  and  "  modern  side,"  and  numbering  eighty,  all  of 

whom  have  the  power  of  fagging,  but  only  the'  fifteen 
liigliest,  or  "  monitors,"  have  the  jiowcr  of  enforcing  dis- 

cipline with  the  cane,  if  necessary.  At  UaiTow  oidy  the 
firth- form  boys  are  excmjit  from  fagging. 
The  most  distinguished  masters  of  public  schools,  from 

Dr.  Arnold  downward,  have  been  singularly  unanimous  in 
their  ap]iroval  of  the  modified  system  of  fagging  which  now 
exists.  The  public  opinion  both  of  old  public-school  men 
and  of  the  boys  themselves  is  also  strongly  in  favor  of  it  as 
the  best  means  of  maintaining  the  due  subordination  of 

ranks,  of  keeping  down  "  cheek."  and  preventing  bullying. 
There  is  every  likelihood,  therefore,  that  it  will  continue  in 

its  present  form.  See  also  Arnold's  Lif^  by  Slaidey  (1st  ed. 
vol.  i.,  p.  105),  and  licpurt  of  Full ir.  School  C'ommis,iwtier« 
(lH(i4),  and  Appf.ndix  of  Eindnnce  of  Biskoji  of  Exeter.  JJrs. 
Jiulti'r,  lioi'itoit.and  others-,  and  specially  section  of  Reimrl 
on  Jlonitorial  iSy«lem,  p.  42,  et  seq.  I'homas  Hughks. 

Fag'iiis,  faage'e-oos,  Paul  BCcheix  :  German  Protestant 
tlicologiaii :  b.  at  Rheizabern,  in  the  Palatinate,  l.')04  :  [lastor 
at  Isny  in  1537.  and  Professor  of  Hebrew  at  Strassburg  in 

l.")44.  Was  in  England  in  1.549,  and  was  a[ipointed  to  the 
chair  of  Theology  at  Cambridge  University,  but  died  Nov.  12, 
1549.  His  body  was  exhumed  and  burned  by  order  of 
Queen  Mary,  Feb.  6,  1557. 

Fagotto,  fa'a-gotto:  the  Italian  name  for  the  l)assoon, 
evidently  from  its  resemblance  to  a  faggot  or  bundle  of 
sticks.     In  German  the  word  is  Fagott. 

Fagrskiiiiia.  falig'r-skin'-nali  [Iceh,  Fair-skin]  :  a  famous parchment  manuscript  containing  a  compendious  account  of 
tht!  Norwegian  kings  from  Halfdan  Svarti  to  Sverri ;  com- 

piled about  the  Vieginning  of  the  thirteenth  century  in  Nor- 
way from  Icelandic  sources.  The  manuscript  was  called 

Fagrskinna  by  Torfajus  on  account  of  its  handsome  binding. 
It  lielonged  to  the  Copenhagen  University  Library,  ami  was 
destroyed  in  the  fire  of  1728.  At  the  same  time  another 
parchment  of  the  same  compendium  perished,  with  the  cx- 
ce]ition  of  a  small  fragment.  Paper  copies  of  both  manu- 

scripts have  been  preserved,  however,  and  from  these  the 
work  was  edited  by  Munch  and  Unger:  Fagrslchina.  Kori- 
fattet  Norsk  Konye-Saga  fru  S/iititiiii/en  iif  Jet  XII.  eller 
Beyijndehe  af  det  XIII.  Aarhundrede  (Christiania,  1847). 
See  also  G.  Vigfusson,  Sturlimga  Saga,  ProlegomeiLa.  ])p. 
87-88  (Oxford,  1878).  G.  L.  K. 

J'agns :  See  Bkech. 
Fahlcrantz,  faalkralmts.  Christian  Erik  :  poet  and 

theologian;  b.  in  Dalarna,  Sweden,  Aug.  30,  1790;  Pro- 
fessor of  Dogmatic  Theology  at  Upsala  1835 ;  Bishop  of 

Vesteras  1849.  His  most  important  literary  works  are 
Noaclis  Ark  (Stockholm,  1825-26),  rated  as  the  best  long 
humorous  poem  in  Swedish,  and  an  epic  on  the  Scandin- 

avian a]  lostle  Ansgarius  (Ansgarius.  Bilder  ur  Nordiipostelns 

Lifi  fjortoti  Sanger,  Vyssda,  18'do-i6).  He  also  published various  essays,  sermons,  and  occasional  and  controversial 
writings.  His  Rom  forr  och  nu  (Vesterfis,  1858-61)  caused 
much  discussion.  D.  at  Vesteras,  Aug.  6.  1866.  His  col- 

lected works  (C  E.  Fahlcrantz  Samlade  Skrifter)  were  pub- 
lished at  f)rebro  in  seven  vols.  (1863-65).  G.  E.  K. 

Faliluii :  See  Falun. 

FahiTiilieit.  faa  ren-hit,  Gabriel  Daniel,  F.  R.  S.  : 
physicist;  b.  at  Dantzic,  Prussia,  May  14,  1686;  became  a 
constructor  of  scientific  instruments ;  resided  in  France, 
England,  and  afterward  in  Holland,  and  was  everywhere 
recognized  as  one  of  the  leading  physicists  of  his  time.  In 

1720  he  first  introduced  the  use  of  mercury  in  thermometei-s. 
He  invented  the  Fahrenheit  scale  (see  Thermometer);  also 
an  improved  areometer  and  other  valued  instruments.  He 
was  the  author  of  several  learned  papers,  chiefly  regarding 
heat  and  speciflc  gravities.  D.  at  Amsterdam,  Sept.  16, 
1736. 

Faldlierbe,  fa  darb',  Louis  Leon  Cesar  :  general ;  b.  at 
Lille,  France.  June  3,  1818.  and  began  his  career  in  the  col- 

onies, princi[)ally  in  Algeria,  where  he  served  with  distinc- 
tion. He  made  himself  favorably  known  while  governor  of 

Senegal  by  several  valuable  scientific  papers  wliich  were 
published  in  the  Amiuaire  du  Senegal  (1859, 1860,  and  1861) 
and  in  the  Bulletin  de  la  Societe  de  Geographic.  He  also 

wrote  Chapitre  de  Geographic  sur  le  Nord-Oue.st  de 
I'Afrique  (St.  Louis,  1864),  and  Collection  complete  des  in- 

scriptions JS'umidiques  (Paris,  1870).     He  published  from 
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1860  the  Bulletin  du  Senegal  (St.  Louis),  and  rcisdcnxl  Hie 
French  government  in  Africa  service  by  his  exact  knowl- 

edge of  the  country  and  its  population,  and  by  his  talent  of 
organization.  On  Dec.  ;!,  1870,  he  receiveil  the  suprcine 
command  of  the  armee  du  Nord,  organized  in  and  around 
Lille,  and  fought  the  indecisive  battles  of  the  Ilallue  (Dec. 
23,  1870)  and  Bapaurae  (Jan.  8,  1871),  and  was  defeated  at 
St.-Quentin  (Jan.  19,  1871).  Acknowledged  as  a  very  able 
commander  and  organizer  in  war,  Faidherbe  after  the  war 
ioined  the  party  of  Uanibetta,  and  was  elected  from  Lille. 
IBut  when  the  government  of  Thiers  triumphed,  and  the  in- 

fluence of  Gambetta  decreased,  Faidherbe  retired  from  pub- 

lic life.  Author  of  Campayiie  de  I'armee  du  Hard  (Paris, 
1871).     D.  Sept.  38,  1889.  Revised  by  C.  H.  Thurber. 

Faience,  firal-jfans  [Fr.,  from  Ital,  Faenza,  the  original 
[ilace  of  its  manufacture]:  glazed  pottery,  especially  that 
which  is  painted  in  colors. 

Faillon,  tak'yon',  Michel  1<;tienne  :  missionary  priest ;  b. 
at  Taraseon,  France,  in  1799  ;  became  a  Sulpiciau  in  Paris, 
and  in  1854  went  to  Canada  as  a  visitor  to  the  Sulpician 
houses  of  that  country.  He  published  numerous  valuable 
biographies  of  distinguished  French  Canadian  religionists, 
and  undertook  an  extended  history  of  the  French  in  Can- 

ada, of  which  3  vols.  (1865-66)  were  completed.  D.  in  Paris, 
Oct.  25,  1870. 

Faillj',  fali'yee',  Charles  Achille.  de :  general;  b.  at 
Rozoy-sur-Serre,  Aisne,  France,  .Jan.  21,  1810.  After  1828 
served  partly  in  France,  partly  in  Algeria;  commanded  a 
brigade  in  the  Crimean  war ;  in  the  war  against  Austria,  in 
1859,  commanded  a  division  of  the  Fourth  Array-corps,  and 
on  the  day  of  the  battle  of  Solferino  received  tlie  grand  cross 
of  the  Legion  of  Honor.  Li  1867  he  commanded  the  expe- 

dition whose  task  was  to  protect  the  pope  against  the  attacks 
of  Garibaldi,  and  his  name  attained  a  sad  celebrity  from  the 

battle  of  Mentana,  in  which  Garibaldi's  irregular  host  were 
slaughtered.  In  1870  he  commanded  the  Fifth  Army-corps, 
and  was  deprived  of  his  command  on  the  day  before  the  bat- 

tle of  Sedan  for  failing  to  go  to  the  support  of  jUacMidion 
at  Worth  and  for  general  bad  numagement ;  wrote  in  Ids 
vindicat  ion  Operations  et  marches  du  cinquieme  corps  (1871). 

Faineants,  fa'na'a'ah'  [Fr.  plur.  ot  faineant,  idle,  do  noth- 
ing ;/a(7,  does  -I-  neant,  nothing]:  a  name  applied  to  several 

Prankish  sovereigns,  cluefly  of  t  he  Merovingian  dynasty.  The 
title  is  in<licative  of  their  idle  and  worthless  reigns,  which,  in- 
deeil,  were  merely  nominal.  Thierry  HI.  of  Austrasia  and 
Burgundy.  Clovis  IlL,  Childebert  HI.,  Dagobert  HI.,  Cliil- 
peric  IL,  Thierry  IV.,  and  Childeric  III.,  all  Merovingian 
Kings  of  France,  were  rois  fainea^its,  as  was  also  Louis  V.,  the 
last  of  the  Carlovingians.  The  same  appellation  is  often 
applied  to  worthless  raonarchs  of  later  times  and  other  coun- 
tries. 

Faiutiiisr,  or  S.vncope  [fainting  is  a  deriv.  of  Mid.  Bng. 
feint,  from  O.  Fr.feinf,  pert  partic.  of  feindre,  feign  <  Lat. 

fin'gere.  sliape,  contrive,  feign] :  a  more  or  less  complete  and 
sudden  loss  of  sensation  and  of  the  power  of  motion,  unac- 

companied by  convulsions,  but  usually  attended  by  feeble- 
ness of  the  circulation  and  respiration.  Fainting  is  attended 

by  ana-nua  of  the  brain,  its  proximate  cause;  more  re- 
motely it  may  be  caused  by  loss  of  blood,  by  profound  emo- 
tional disturbance,  or  by  heart-disease.  Closely  akin  to  it, 

Init  more  permanent  and  dangerous,  are  the  collapse  which 
occurs  in  cholera  (caused  by  loss  of  the  fluid  constituents  of 
the  blood)  and  the  shock  which  follows  severe  injuries. 
Fainting  is  to  be  treated  by  placing  the  patient  on  his  back 
in  a  horizontal  position,  or  with  the  head  and  chest  slightly 
depressed  below  the  level  of  the  rest  of  the  body ;  by  ad- 

mission of  fresh  air  to  the  patient ;  and,  in  prolonged  cases, 
by  applying  diffusive  stimulants  to  the  nostrils  and  restor- 

ing to  artificial  respiration.  Painting  is  seldom  mortal, 
unless  in  case  of  severe  disease. 

Faioiim :  See  Fayum. 

Fair  [iAIid.  Rng.  feire.  from  0.  Fr.  feire  >  Pr.  foire  < 

Lat.  fe'rice,  holidays.  Fenst,  from  Lat.  festus,  festal,  is 
akin.  The  meaning  has  changed  from  holidays  to  fair,  be- 

cause mediaival  fairs  were  held  on  saints'  days] :  originally 
a  stated  temporary  market  containing  many  kinds  of  goods 
and  wares.  When  population  was  sparse,  and  the  means  of 
traveling  and  transportation  were  extremely  limited,  it  was 
found  most  convenient  to  expose  merchandise  for  sale  at  the 
largest  gatherings  of  the  people.  Hence  European  fairs 
were  early  identified  with  religious  festivals,  and  were  often 
designated  by  the  name  of  the  saint  in  whose  honor  each 

festival  was  held.  However,  as  Hie  dilliiMilties  and  dangers- 
of  intercommunication  ilinunished,  and  the  number  of  cities 

and  villages  int'reased,  factories,  sho[is,  and  warehouses  be- 
came more  accessible,  anil  the  inhabitants  gei/erally  found 

it  more  convenient,  as  well  as  more  pnditable,  to  buy  goods 
as  they  needed  them,  from  time  to  time,  than  to  purchase  a 

year's  supjily  in  advance.  Thus  fairs  for  the  sale  of  goods 
constantly  decreased  in  number  and  importance  with  the 
growth  and  inifirovement  of  each  country,  until  not  more 
than  two  or  three  of  any  note  were  held  in  all  Europe.  The 
most  famous  of  these — and.  it  is  said,  the  largest  in  the 
world — is  held  annually  at  Nijni-Novgorod  in  Russia,  situ- 

ated at  the  confluence  of  the  rivers  Volga  and  Oka.  iibout  265 
miles  E.  of  Jloscow.  It  begins  on  July  15  and  continues 
into  Septemlier.  The  sales  at  this  fair  are  reported  to  have 
reached  in  one  vear  the  enormous  sum  of  150.000,000  roubles- 
(about  1112,000,000).  In  1889  the  value  of  goods  sold 
amounted  to  about  f  92,000,000.  Among  other  large  atinual 
fairs  held  in  Euro|ie  are  those  of  Leipzig,  Germany,  and  Meau- 
caire,  France.  In  Arabia,  Hindustan,  and  other  Eastern 
countries  such  fairs  are  still  held,  and  will  continue  to  be 
held  until  the  general  introduction  of  railways  and  other 
modern  improvements.     See  Commerce  and  JIarket. 

In  the  U.  S.  temporary  markets  containing  the  effects  of 
itinerant  merchants  are  entirely  unknown,  although  the 
terra  fair  is  often  applied  to  such  collections  of  fancy  arti- 

cles as  are  generally  sold  by  ladies  for  the  benefit  of  reli- 
gious and  charitable  associations.  This  term  has.  however, a 

far  higher  meaning,  and  now  more  frequently  designates  a 
collection  of  superior  products  which  are  exposed,  not  for 
sale,  but  mainly  tor  ]nd)lic  inspection,  and  for  careful  exam- 

ination by  expei'ts  as  to  their  respective  qualities.  They 
may  te  divided  roughly  into  agricultural  fairs,  local  exposi- 

tions, and  international  expositions  or  world's  fairs.  See\ Exposition. 

Attemiits  were  made  at  an  early  day  in  the  V.  S.  to  en- 

courage art  and  invention  by  oU'ering  prizes  for  superior 
specimens  of  a  few  kinds  of  goods,  but  no  permanent  sys- 

tem for  improvement  was  established  until  the  year  1810. 
Elkanah  Watson,  a  merchant  of  Albany.  N.  Y.,  whose  orig- 

inal plans  regarding  inland  navigation,  uniform  currency, 
and  general  education  entitle  him  to  a  prominent  place 
among  American  philanthropists,  was  the  real  author  of  the 
present  system  of  fairs  and  cattle-shows  sustained  and  di- 

rected by  agricultural  societies.  lie  retired  from  active 
business,  removed  to  his  farm  near  Pittsfield,  Mass.,  where 
he  conceived  the  idea  of  interesting  the  farmers  of  Berk- 

shire County  in  holding  an  exhibition  of  improved  breeds  of 
cattle  and  superior  products  of  the  soil,  for  the  purpo.se  of 
proving  what  might  be  accomplished  by  proper  culture; 
and  to  compensate  and  reward  exhibitors  for  the  care  and 
labor  bestowed  on  their  specimens,  prizes  were  to  be  awarded 
for  the  best.  The  first  fair  was  a  success,  and  for  the  pur- 

pose of  eidarging  the  next  he  appealed  to  the  citizens  of 
Boston  for  pecuniary  aid,  but  failed  to  get  a  single  favora- 

ble response.  Ex-President  John  Adams,  in  his  reply,  made 
it  quite  apparent  that  the  leading  men  of  that  day  did  not 
appreciate  the  importance  of  this  new  step  for  encouraging 
the  useful  arts.  This  was  pithily  expressed  in  a  single  sen- 

tence :  "  You  will  get  no  aid  fi'oin  Boston  ;  commerce,  litera- 
ture, theology,  medicine,  the  university,  and  universal  poli- 

tics are  against  you."  Watson  was  not  thwarted  by  this  re- 
buff; he  redoubled  his  exertions  at  home,  and  for  several 

years  annual  fairs  were  held.  In  1815  he  returned  to  Al- 
bany, and  immediately  proceeded  to  organize  an  agricultu- 

ral society  and  to  establish  fairs  and  cattle-shows  in  the 
neighboring  counties.  In  1819  the  Legislature  of  the  State 
of  >few  York  passed  an  act  aiipropriating  |10.000  annually, 
for  six  years,  for  the  pi-omotion  ot  agriculture  and  family 
manufactures,  which  was  to  be  divided  among  the  agricultu- 

ral societies  of  the  several  counties  in  proportion  to  their  pop- 

ulation, provided  a  like  sum  was  raised  in  each  by  voluntary' 
subscription.  In  1832  a  State  agricultural  society  was  incor- 

porated, and  in  1841  a  law  was  passed  similar  to  that  of  1819, 
appro|n'iating  the  sum  of  $8,000.  Under  the  present  system 
each  countv  agricultural  society  is  required  to  report  annu- 

ally to  the 'State  society,  which  embraces  the  essential  parts 
of  'the  whole  in  its  report  to  the  Legislature,  This  plan  of 
organizing  State  and  county  agricultural  societies,  with 

po'wer  to  hold  fairs,  has  since  "been  adopted  in  nearly  all  the States  of  the  Union. 

Among  local  expositions  or  fairs  of  importance  may  be 
mentioned  those  of  the  American  Institute  of  the  city  of  New 
York,  the  Franklin  Institute  of  Philadelphia,  the  industrial 
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cxliibitions  of  Chieaso,  Cincinnati,  St.  Louis,  New  Orleans, 
anil  San  Francisc-o;  besides  numerous  other  cities  of  Norlii 
America  and  Europe.  Tiiese  exiiiliil ions  embrace  not  only 

agricultural  "products,  but  superior  specimens  of  tlio  fine, 
ornamental,  and  useful  arts,  ineludins  working  models  of 
recent  inventions,  machinery  in  motion,  improved  eliemical 
and  mechanical  processes,  with  the  material  resulting  there- 

from, and  practical  illustrations  of  the  best  methods  of  gen- 
erating and  utilizing  force.         Hevi.scd  l)y  A.  T.  IIadlf-Y, 

Fairbairn,  Andrkw  Marti.n,  I).  D:  clergyman  and  au- 
thor; li.  near  Edinburgh,  Nov.  4,  W,H;  gradiiati-d  at  JCdin- 

burgli  University  1860 :  studied  thi'ology  at  Kvangelical 
Union  IlalJ,  Glasgow,  I806-6I.  He  was  in  Germany,  as  a 
pupil  oi  Uorner  (1866  and  1867).  In  1S61  he  became  pastor 
of  an  Independent  church  in  Bathgate.  Scollan<i.  lie  was 
Ijrincijial  of  Airedale  College  in  Bi'adford,  Kngland.  from 
1S77  until  1886,  wlien  he  became  the  first  princijial  of  Mans- 

field College,  Oxford.  F?oth  these  institutions  are  Congre- 
gational schools  of  theology.  lie  was  Muir  lecturer  in  the 

University  of  Edinburgh  18'7i^s:{.  Besides  important  con- tributions to  the  Contemporar;/  Review,  he  has  ptil)lislied 

Studies  in  the  PhilosopJiy  of  Rrh'gion  rind  nf  Jlisfory  (1876) ; 
Studies  in  f/ie  Life  ofC/inst  (1880) ;  '/Vie  Cily  of  &(«/  (1882); 
Religion  in  History  and  in  Life  of  To-day  (1884).  lie  also 

edited  the  nihbert' Lectures  for  1888,  by  Dr.  Hatch  (1890); and  is  author  of  TIte  Place  of  Cirri st  in  Theology  (Xew 

Yorlf.  1893).  In  18!)3  he  delivered  the  lectures  on" the  Ly- man Beeclier  foundation  at  the  Yale  Divinity  School. 
George  P.  Fishkr. 

Fairbairn,  Patrick,  D.  D.  :  theologian  ;  b.  at  Greenlaw, 
Berwickshire,  Scotland,  Jan.  28, 1805 :  graduated  at  the  Uni- 

versity of  Edinburgh  1826 ;  was  settled  in  18.30  in  one  af  the 
Orkney  islands,  at  Bridgeton,  a  suburb  of  Glasgow,  in  1837, 
and  at  Salton,  near  his  birthplace,  in  1840.  He  joined  the 
Free  Church  at  the  Disruption,  184;ii,  and  formed  a  new  con- 

gregation at  Salton.  In  18.53  lie  became  Professor  of  Theol- 
ogy at  the  Free  Church  College  in  Aberdeen;  was  in  1856 

made  principal  and  Professor  of  Systematic  Theology  and 
New  Testament  Exegesis  in  the  Free  Church  Theological 
CoUege  at  Glasgow.  His  principal  works  are  The  Typology 
of  Scripture  (Edinburgh,  2  vols.,  1845-47 ;  5th  ed.  1870) ; 
Commentary  on  Ezekiel  (1851 ;  2d  ed.  1855) :  Prophecy,  its 
Nature,  Functio7is,  and  Interpretation  (IBoQ);  llermeneu- 
iical  Manual  (1858) ;  Revelation  of  Law  in  Scripture  (1868) ; 
and  a  commentary  on  The  Pastoral  Epistles  of  Paul  (1878) ; 
Pastoral  Theology  (posthumous,  1875).  He  visited  the  U.  S. 
in  1871.    D.  at  Glasgow,  Aug.  6,  1874. 

Revised  by  S.  M.  Jackson. 

Fairbairn,  Robert  Brinckerhoff,  D.  D.,  LL.  D.  :  clergy- 
man of  the  Protestant  Episcopal  Cliurch ;  b.  in  New  York 

city.  May  27,  1818 ;  educated  at  the  Meclianics'  Scliool  in 
Chambers  Street,  New  York,  at  Trinity  College,  Hartford 
(B.  A.  1840),  and  also  at  the  General  Theological  Seminary, 
New  York.  Immediately  after  his  ordination  as  deacon  July 
2,  1843.  he  became  the  rector  of  Christ  Church,  Troy,  N.  Y. 
Prom  1853  to  1862  he  was  the  principal  of  the  Catskill  Acad- 

emy, as  well  as  rector  of  Calvary  Church,  Cairo,  N.  Y.  In 
1862  he  was  appointed  the  Professor  of  Mathematics  and 

Natural  Philosophy  in  St.  Stephen's  College,  Annandale, N.  Y..  of  wliich  institution  he  became  warden  in  1863,  and 
also  Professor  of  Moral  Philosophy.  He  still  continues  to 
preside  over  tliis  college,  which,  through  the  liberality  of  the 
Rev.  C.  F.  Hoffman.  D.  D.,  of  New  York  city,  has  been  largely 
endowed  and  supplied  with  noble  buildings.  Is  the  author 
of  On  the  Doctrine  of  Morality  in  its  Relation  to  the  Grace 
of  Redemption  (1887),  etc. 

Fairbairn,  Sir  William,  Bart.,  F.  R.  S.,  LL.  D. :  civil  en- 
gineer; b.  at  Kelso,  Scotland,  Feb.  19, 1789  ;  began  business 

at  jManchester  in  1817,  and  introduced  several  important 
mechanical  improvements,  among  which  were  the  substitu- 

tion of  iron  for  wood  in  the  shafting  of  cotton-mills  and  the 
use  of  lighter  shafting  where  metal  was  already  in  use.  His 
attention  was  next  directed  to  the  use  of  iron  for  ships,  and 
he  was  the  first  in  England  to  construct  an  iron  ship.  More 
than  100  iron  ships  were  constructed  liy  his  firm,  varying 

in  size  from  the  smallest  to  the  "var-vessel  of  2.600  tons.  By 
invitation  of  the  British  Association  (1834-35),  in  connec- 

tion with  Mr.  Hodgkinson,  he  investigated  the  causes  of 
certain  supposed  defects  in  iron  produced  by  hot-blast  fur- 

naces, and  submitted  a  valuable  report  upon  the  subject. 
His  ex[)eriments  to  test  the  strength  of  iron  and  the  resist- 

ance of  tubes  or  cylinders  led  to  valuable  practical  results. 
Mr.  Fairbairn  co-operated  witli  Robert  Stephenson  in  de- 

signing and  constructing  tlie  great  tubular  bridge  across  the 
Menai  Strait.  Sir  William  was  one  of  the  founders  of  the 
British  Association  for  the  Advancement  of  S*icnce,  and 
the  autiior  of  many  valuable  professional  books  and  papers, 
among  which  nuiy  be  mentioned  Mills  and  Mill-work;  Iron, 
its  History  and  Muuufartvre:  Ap/ilicatiun  of  Iron  to  Build- 

ing Purposes;  Iron  Ship-lmilding  ;  Useful  Information  for 
Engineers,  1st,  'M,  and  3d  scries;  A/i  Ej-perimental  In- 

quiry into  the  Strength.  Elasticity,  Ductility,  and  Other 
Properties  of  Steel  (1869),  which  was  several  times  reprinted. 
President  of  the  British  Association,  corresponding  memVjer 
of  the  National  Institute  of  I'Yance,  memlK-r  of  many  other 
learned  societies,  and  chevalier  of  the  Legion  of  Honor. 
Created  a  iiaronet  in  1869.     D.  Aug.  18.  1874. 

Fairbiiry;  town  and  railway  junction;  I^iving.ston  Co., 
111.  (for  hx.-ation  of  county,  see  map  of  Illinois,  ref.  4-F) ;  10 
miles  S.  E.  of  Pontiac.  It  has  grain-elevators,  mills,  shops, 
factories,  etc.,  and  is  situated  in  a  thickly  settled  and  fertile 
region,  abounding  in  coal,  limestone,  fire-clay,  sandstone, 
and  a  micaceous  (juartz  which  affords  a  fine  fireproof  build- 

ing material.  Clavs  of  nearlv  all  colors  abound.  Pop.  (1880) 
2,140;  (1890)2,324. 
Fairbury:  city  and  railway  center  (founded  in  1869); 

capital  of  Jefferson  co..  Neb.  (for  location  of  county,  see  map 
of  Nebraska,  ref.  11-G);  on  Little  Blue  River;  55  miles 
S.  S.  W.  of  Lincoln.  It  has  fine  churches,  good  schools, 
abundant  water-power,  a  flouring-mill,  a  foundry,  and  one 
of  the  largest  luirseries  in  the  U.  S. ;  also  electric  lights, 
water-works,  and  a  telephone  svstem.  Pop.  (1880)  1,251 ; 
(1890)  2,630 ;  (1893)  estimated,  4,500. 

Editor  of  "  Gazette." 
Faircliild.  Charles  Stebbins,  A.  B.,  L.  B..  LL.  D.:  law- 

yer ;  b.  at  Cazenovia.  N.  Y..  .\pr.  30, 1842 ;  graduated  at  Har- 
vard College  1863,  at  the  Harvard  Law  School  1865,  and 

was  admitted  to  the  bar.  He  was  deputy  attorney-general 
of  New  York  1874-75,  attorney-general  of  New  York  1876- 
77,  assistant  Secretary  of  the  Treasury  188.5-87.  and  Secre- 

tary of  the  Treasury  1887-89.  He  received  the  degree  of 
LL.  D.  from  Columbian  University. 

Fairchild,  James  Harris,  D.  D.  :  Congregationalist ;  for- 
mer president  of  Oberlin  College;  b.  at  .Stockbridge,  Mass., 

Nov.  25,  1817;  grsiduated  at  Oberlin  College,  1838;  a  pro- 
fessor there,  in  different  chairs,  since  1839;  elected  president 

in  1866.  which  office  he  resigned,  1889.  He  has  published 
Moral  Philosophy  (1869);  Oberlin.  the  Colony  and  the  Col- 

lege, etc.  (1883) ;  The  Elements  of  Theology,  Natural  and 
Revealed  (1892);  and  has  edited  the  Memoirs  of  Finney 

(1886)  and  Finney's  Systematic  Theology  (1878). 
Revised  by  George  P.  Fisher. 

Fairchild,  Lucius,  LL.  D. :  V.  S.  militarv  officer ;  b.  at 
Kent,  Portage  co.,  0.,  Dec.  27,  1831.  In  1846  he  removed 
with  his  father  to  Wisconsin,  and  at  the  age  of  eighteen  to 
California,  but  returned  to  Wisconsin  in  1855.  and  in  1860 
was  admitted  to  the  bar.  On  the  outbreak  of  the  civil  war 
in  1861  he  became  captain  of  the  First  Wisconsin  Regiment; 
subsequently  was  commissioned  a  captain  in  the  Sixteenth 
Regiment  of  the  regular  army,  also  major,  lieutenant-colonel, 
and  colonel  of  volunteers;  became  a  brigadier-general  of 
volunteers,  Oct.  19,  1863;  resigned  Nov.  2.1863.  He  was 
Secretary  of  State  of  Wisconsin  1864-65  ;  and  Governor  1866- 
72;  LT.  S.  consul  at  Liverpool,  England,  1872-78;  consul- 

general  at  Paris,  1878-80;  and  U.  S.'ministerto  Spain  1880- 81 ;  in  1886  elected  commander-in-chief  of  the  Grand  Army 
of  the  Republic ;  also  served  as  regent  of  the  State  Univer- 

sity and  of  the  State  Normal  schools,  and  as  president  of  the 
Cherokee  commission.     D.  at  Madison,  Wis.,  May  23,  1896. 

Fairfax,  Doxald  McNeil  ;  rear-admiral  U.  S.  navy :  b.  in 
Virginia,  Aug.  10,  1823;  entered  the  navy  as  a  midshipman 
Aug.  12,  1837.  In  1861,  when  executive  officer  of  San  Ja- 

cinto, he  personally  supervised  the  arrest  of  Messrs.  Mason 
and  Slidell  on  board  the  English  mail-steamer  Trent.  Com- 

manded steamer  Cayuga  in  1862  on  the  Mississippi  river;  in 
command  of  monitor  Nantucket  participated  in  the  first  at^ 

tack  upon  Fort  Sumter,  Apr.  7. 1863.  In  command  of  moni- 
tor Montauk  took  part  in  all  the  fights  with  the  forts  and  de- 

fenses of  Charleston  harbor  which  occurred  during  July  and 
Aug.,  1863.  He  became  rear-admiral  July  11,  1880;  retired 

Sept.  .30,  1880,  at  his  own  request,  after  forty  years'  consecu- tive service.     D.  at  Hagerstown,  Md.,  Jan.  10,  1894. 

Fairfax,  Edward  ;  poet ;  son  of  Sir  Thomas  Fairfax ;  b. 
at  Denton,  Yorkshire,  England,  about  1580 ;  translated  Tor- 

quato  Tasso's  Jerusalem  Delivered  into  English,  verse  for 
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versf.  ami  this  work  is  still  of  slaiulanl  cxocllcnco.  A  Hix- 
torij  of  Edward  ike  Black  Prince,  in  verse,  iiiiil  a  Discourse 
of  Wilchrraft,  ete.,  are  also  his  works.  Tlie  American  edi- 

tion of  his  great,  translation  (IHoo)  jjives  llie  text  of  Ciiarles 

Kniglit's  e<lition  from  the  olil  folio  edition  of  1600.  IX  at 
Pension,  near  Otley,  in  Jan.,  IGlJo. 

Fairfax,  .John  Contek,  M.  1). :  eleventh  Lord  Fairfax ;  a 

resident  of  Bladensljnrg,  Print'e  (ieorgc  co.,  Md. :  b.  Sept.  Ki, 
1830:  a  younger  son  of  lion.  Albert  Fairfax:  suceeeded  to 

the  title  "in  1869  on  the  death  of  his  brother.  Charles  Snow- 
den  Fairfax,  the  tenth  Lord  F.'urfax.  I  >r.  Fairfax  in  early  life 
praetieed  medicine  at  Woodburne,  ^Md.,  anil  in  1857  married 

a  daughter  of  Col.  Kdward  Kirby,  L'.  .S.  army.  His  cousin, 
Mr.  Raymond  Fairfax,  is  the  heir-])resumj)tive  to  the  title. 
The  Fairfaxes  are  of  the  Scottish  peerage,  and  never  had  a 
seat  in  the  British  Ilonse  of  Lords.  The  first  of  thc!  title 
was  Ferdinando.  a  nephew  of  the  poet,  Edward  Fairfax ; 
made  a  peer  in  1637,  d.  iu  1648.  He  was  the  author  of  some 
extant  writings. 

Fairfax,  Thomas,  Lord :  general :  1).  at  Denton,  York- 
shire, Kngland,  .Ian.  17,  1611 :  was  son  of  Ferdinando,  Lord 

Fairfax,  and  Jlary,  daughter  of  Edmund  Sheffield,  Lord 
Mulgrave;  served  in  Holland  as  a  volunteer  under  Horace, 
Lord  Vere,  whose  daughter  he  afterward  married ;  at  the 
outbreak  of  civil  war  in  1643  received  from  Parliament  a 

commission  as  general  of  cavalry,  his  father  being  com- 
mander-in-chief of  the  northern  forces;  defeated  the  royal- 

ists under  Col.  Bellasis,  .\pr.,  1644,  and  July  3  of  that  year 
was  especially  distinguished  by  bravery  and  .activity  at  the 

king's  defeat  at  Marston  Sloor,  where  he  conunanded  the 
right  wing:  in  .Jan.,  1645,  became  commander-in-chief  of 
the  parliamentary  or  "  new  model "  army,  with  Oliver 
Cromwell  as  lieutenant-general :  gained  the  battle  of  Nase- 
by,  June  14,  1645,  and  on  June  18  took  Jjeicester;  on 
July  33  took  Bridgewater,  on  Sept.  10  Bristol ;  in  June, 
1646,  captured  Oxford,  and  Charles  1.  fled  to  Scotland. 
Fairfax  was  then  commissioned  by  Parliament  to  carry 
£300.000  to  the  Scotch  army,  who  agreed  to  deliver  the 
king  to  him  for  that  sum.  He  met  the  king  near  Notting- 

ham Feb.  11,  1647.  Soon  after  this  he  yielded  to  the  genius 
of  Cromwell,  and  when,  iu  JIar.,  1648,  he  sacceeried  to 

his  father's  titles,  continued  to  fight  for  him.  Ap[iointed one  of  the  high  court  of  justice  in  1640.  he  attended  but  a 
single  session  of  the  court.  In  the  spring  of  1649  he  was 
made  commander  of  all  the  forces  in  Englaml  and  Ireland, 
but  refused  to  fight  the  Scots,  and  resigned  his  commission 
in  June,  1650.  In  Sept.,  1654.  he  was  a  member  of  Crom- 

well's first  Parliament,  and  in  Dec,  1659,  took  part  with Monk  in  the  defeat  of  Lambert:  Jan.  1,  1660,  was  a  mem- 
ber of  the  council  of  state,  and  in  May  chairman  of  the 

committee  delegated  by  the  House  of  Commons  to  ju'event 
the  return  of  Charles  II.  Fairfax,  who  was  a  warm  friend 

to  learning,  wrote  Slioii  llemorials  of  7'liomas,  Lord  Fair- 
fax, besides  theological,  poetical,  and  other  compo.sitions. 

D.  of  a  fever  at  Nun  Appleton,  on  his  estates.  Nov.  13,  1671. 

Fairfax,  Thomas,  Lord :  b.  in  England,  1691 ;  settled  in 
the  county  of  Frederick  in  Virginia,  where  he  had  large  es- 

tates. He  made  the  ac(|uaintance  of  George  Washington  in 
1748,  and  the  friendship  between  them  was  unbroken  by  the 
American  Revolution,  although  Fairfax  was,  ever  a  frank 
and  avowed  loyalist.  Such  were  his  qualities,  indeed,  that 
his  property  was  always  equally  respected  by  the  Americans 
and  the  English.  D.  at  trreenway  Court,  Frederick  co.. 
Va.,  Dec.  13,  1781,  and  his  immense  domain  of  5,383,000 
acres  was  then  confiscated. 

Fairfield  :  town  and  port  of  entry :  Fairfield  co..  Conn, 
(for  location  of  county,  see  map  of  Connecticut,  ref.  13-E) : 
situated  near  Long  Island  Sound,  and  on  railway ;  53  miles 
N.  E.  of  New  York.  It  was  formerly  one  of  the  capitals  of 
the  county ;  in  1637  it  was  the  scene  of  the  last  conflict 
with  the  Pequot  Indians,  and  in  1779  it  was  burned  by 
the  British  troops  under  Ti'yon.  Fairfield  has  some  manu- 

factures and  considerable  tralfic,  and  is  a  place  of  summer 
resort,  one  of  the  most  beautiful  in  the  State.  Fairfield 
township  includes  also  the  villages  of  Southport  and  Green- 

field Hill,  both  beautiful  places.  Southport  is  the  chief 

business  center.  Lat.  41°  8'  30"  N.,  Ion.  73°  13'  44"  W.  Pop. of  township  (1880)  3,748;  (1890)  3,868. 

Fairfield:  to^m  and  railway  junction;  capital  of  Wayne 
CO.,  111.  (for  location  of  countv,  see  map  of  Illinois,  ref!  9- 
F) ;  108  miles  E.  by  S.  of  St.  Louis.  Mo.     It  is  the  seat  of 
Hayward  Collegiate  Institute,  and  has  an  extensive  woolen V30 

faclorv.   and    large    flouring   and    saw    mills.      Pop.   (1880) 
l.:i!M  :'  (1890)  1,881. 

Fairfii'ld  :  city:  capital  of  Jelferson  co..  la.  (for  location, 
see  map  of  Iowa.  ref.  7-J);  situated  on  a  fertile,  high-r<jlling, 
and  well-wooded  prairie;  on  the  Burlington  Route,  and  the 
Chi.,  R.  I.  and  Pacific  R.  R. ;  50  mili?s  W.  of  Burlington. 

It  is  the  seat  of  Parsons  ('ollego  (Presbyterian),  and  has  a 
business  college,  two  schools,  a  large  library,  a  canning-fac- 

tory, and  manufactures  of  wagons,  fui'niture,  farming  im- 
plements, and  tile.     Pop.  (1880)  3.086;  (1890)  3,391;  (1895) 

4.036.  EuiTOIt  OF  "  JoL"R.\AL." 
Fairfield  :  town :  Somerset  co..  Me.  (for  location  of  county, 

see  ma|i  of  Maine,  ref.  6-C) :  on  railway  and  on  the  W.  bank 
of  the  Kennebec  river;  31  miles  N.  of  Augusta;  has  excel- 

lent water-power.  The  township  contains  an  extensive  can- 
ning-factory, furniture-factories,  woodshops,  saw-mills,  tan- 

nery, machine-shop,  and  foundry  ;  also  a  large  framing-mill 
where  buildings  are  manufactured  entire.  Pop.  of  township 

(1880)  3,044;  (1890)  3,510.  Editor  of  "Journal." 
Fair  Haven:  post-village;  New  Haven  co..  Conn.;  on 

the  yuinnpiack  river ;  constitutes  a  ward  of  the  city  of  New 
Havex  (g.  r.).  It  has  some  important  manufactures,  but  its 
chief  industry  is  oyster-culture,  and  the  manufacture  of 
lime  from  the  oyster-shells. 

Fair  Haven:  town;  Bristol  co.,  Mas.s.  (for  location,  see 
map  of  Massachusetts,  ref.  5-1);  on  branch  of  Old  Colony 
Div.  of  N.  Y.,  N.  H.  and  Hartford  R.  R.,  and  on  the  east 
.side  of  Acushnet  river;  opposite  New  Bedford;  60  miles  S. 
of  Boston.  It  has  four  churches,  excellent  schools,  a  large 
and  well-endowed  public  library,  a  fine  town-hall,  and  manu- 

factures of  tacks,  nails,  castings,  etc.,  besides  some  fishing 
interests.  The  harbor  is  good  and  will  admit  vessels  draw- 

ing 18  feet.  ,The  village  is  connected  with  New  Bedford 
by  two  bridges.  On  Sept.  7.  1788,  it  was  attacked  by  the 
British,  who  were  repulsed  by  the  militia  under  Maj.  Israel 
Fearing.  Pop.  of  township  (1880)  3,875  ;  (1890)  3,919 :  (1895) 
3,338.  Editor  of  "  Star." 

Fairliaven:  town  (founded  Oct.  37.  1779);  Rutland  co., 
Vt.  (for  location  of  county,  see  map  of  Vermont,  ref.  7-B); 
on  railway ;  16  miles  E.  of  Rutland  and  9  miles  N.  E.  of 
Whitehall,  N.  Y.  It  has  seven  churches,  an  ineoriiorated 
school,  great  water-power,  and  extensive  manufactures  of 
milled  and  roofing  slate,  the  materials  for  which  are  quar- 

ried here.  Pop.  of  township  (1880)  3.311;  (1890)  3,791; 

(1893)  estimated,  3,000.  Editor  of  "  Era." 
Fairliaven:  city  (founded  May  10,  1889);  Whatcom  co., 

Wash,  (for  location  of  county,  see  map  of  Washington,  ref. 
1-D) ;  situated  on  Bellingham  Bay,  in  the  Puget  Sound  ba- 

sin ;  7  miles  from  the  Gulf  of  Georgia  and  16  miles  from 
the  Strait  of  Juan  de  Fuca,  which  leads  into  the  Pacific.  It 
is  17  miles  .S.  of  British  Columbia  and  80  miles  N.  of 
Seattle;  comprises  6  sq.  miles,  adjoining  New  Whatcom,  and 
lias  3  miles  of  water-front  available  for  ocean-going  vessels. 
The  city  is  well  provided  with  churches  and  schools.  The 
principal  resources  are  lumber,  coal,  and  iron  :  there  are  also 
fertile  suburban  farms  and  orchards.  The  railway  facilities 
comprise  the  Canadian  Pacific  and  the  Great  Northern. 
Pop.  (1890)  4,076;  (1891)  estimated,  8.000. 

Editor  of  "  Herald." 
Fair  Havens  (translation  of  Gr.  KoAol  Ai^utVcs) :  a  harbor 

on  the  south  side  of  the  island  of  Crete,  mentioned  by  Luke 
(Acts  xxvii.  8).  and  by  no  other  ancient  writer.  St.  Paul 
sailed  out  of  this  harbor  shortly  after  the  middle  of  October, 
and  was  shipwrecked  about  Nov.  1,  60  A.  D.  It  appears  to 

have  been  the  port  of  Lassea,  the  niins  of  which  were  dis- 
covered in  1856  by  the  yachting-party  of  Hugh  Tennent, 

Esq.  See  .James  Smith,  Voyage  and  Shipwreck  of  St.  Paul 
(1848 :  3d  ed.  1866). 

Fair  Head. or  Benmore  Head:  aloftypromontorvof  the 
coast  of  county  Antrim,  Ulster,  Ireland,  opposite  Kathlin 
Isle.  It  consists  of  Carboniferous  strata  overlaid  by  green- 

stone columns,  and  rises  636  feet  |ierpendicularly  above  the 

sea.     Lat.  55°  13'  N.,  Ion.  6°  8'  W. 
Fair'holt,  Frederick  William:  English  artist  and 

writer :  b.  in  London,  1814 :  published  Costume  in  England, 
a  Histori/  of  Dress  to  the  Close  of  the  Eighteenth  Century 

(1846) ;  iTie'Ronw  of  Shakespeare  illustrated  and  Described 
(1847);  Bemarkahle  and  Scientific  Characters  (1849);  Dic- 

tionary of  Terms  in  Art  (1854),  etc.     D.  Apr.  3,  1866. 

Fair  Isle :  a  solitary  isle,  4  by  2i  miles  in  extent,  be- 
tween Orkiiev  and  Shetland.     It  rises  408  feet  above  the 
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sea,  ami  is  accessible  for  sliips  niily  at  one  point,  on  the 
S.  E.  In  1588  the  Duke  of  Medina  Sidonia,  ailniiral  of  the 
Spanish  Armada,  was  wreclted  liere,  and  most  of  liis  crew 
were  murdered.     Lat.  59°  33'  N.,  Ion.  1^  38'  W. 

Fair  Oiiks  or  Sevoii  Pines.  TiATri.K  ok:  a  battle  fought 

May  31,  and  June  1.  IW,',  at  Kair  ()al<s,  \'a.,  a  station  on the  Kicluiiond  and  York  River  Railroad,  where  it  is  crossed 
by  the  Nine  Mile  road,  aliout  (i  miles  from  Richmond. 
The  junction  of  tlie  Nine  Mile  and  Williamsburg  roads, 
about  a  mile  S.  K.  of  Fair  Oaks,  is  called  Seven  Pines 
(hence  the  alternative  name  of  the  baltle).  McClellan, 
moving  up  from  Yorktown  via  White  House,  had  reached 

the  Chiekahominy.  and  on  Jlay  '~7  Keyes  and  Ileintzel- 
man's  corps  were  on  the  south  (I'ight)  bank  of  this  stream, 
their  front,  extending  from  ]"\iir  Oaks  to  Seven  Pines, 

while  Sumner's,  Franklin's,  and  Porter's  corps  were  on 
the  north  (left)  bank,  the  liiie  extending  up  to  Mechanics- 
ville. 

JIcDowell  at  Fredericksburg  was  reported  to  be  march- 
ing southward  to  join  McClellan.  (ien.  .lolmston,  com- 

manding the  C'onfeiU'rate  army,  disposed  his  troops  to 
attack  the  Union  right  wing  near  Meehanicsville,  on  May 

29,  before  McDowell's  arrival.  Before  the  attack  was  made he  was  informed  that  McDowell  had  turned  Ijaek  toward 
Washington,  whereupcjn  he  changed  his  plans  and  attacked 
the  Union  left  wing,  consisting  of  the  two  cor|)s  south  of  the 
Chiekahominy,  witli  a  view  to  destroying  this  wing  before 
it  could  be  re-enforced  from  the  right,  which  was  separated 
from  it  by  tlie  river,  much  swollen  liy  recent  rains.  To 
overwhelm  the  Union  left  wing,  he  designed  to  reinforce 
his  right  wing  under  (ien.  D.  11.  Hill  with  the  divisions  of 
Gens.  (i.  W.  Smith  and  Longstreet.  wliich  had  been  massed 
on  his  left  for  the  attack  previously  contemplated.  Owing 

to  some  misunderstanding  of  orders,  Longstreet's  division was  marehed  and  count ermarehed  in  rear  of  the  Confed- 
erate army  in  such  a  way  that  less  than  half  its  brigades 

came  into  action  that  day;  and  by  occupying  the  roads 
it  delayed  the  movements  of  other  troops.  This,  in  connec- 

tion with  some  errors  in  transmitting  orders,  prevented  the 
attacks  being  made  simultaneously  alon^  the  Union  left 
wing.  Aljout  1  p.  M.  D.  II.  Hill  on  the  Confederate  right 
began  the  attack,  drove  in  the  pickets,  and  by  successive 
advances  forced  tiack  the  Union  line  about  2  miles  to  a  posi- 

tion between  Seven  Pines  and  Savage's  Station,  where  at 
about  15  P.  -M.  a  line  was  formeil  which  was  held,  and  during 
the  night  was  strengthened  by  intrenchments.  Jleanwhile 

McClellan  ordered  Sumner's  corps  to  cross  the  Chieka- 
hominy and  re-enforce  Keyes.  Sumner  starting  at  once,  and 

marching  toward  Keyes's  right,  met  and  repulsed  the  attack 
just  made  by  Gen.  G.  W.  Smith's  troops  upon  Couch,  who 
w'as  on  the  extreme  right  of  Keyes's  command  and  se|)arated by  some  distance  from  the  troops  on  his  left.  Fighting  for 
the  day  closed  at  abt)ut  6.30  p.  M.  in  this  part  of  the  field, 
and  the  Union  lines  were  made  continuous  and  strength- 

ened during  the  night. 
On  the  morning  of  the  next  day  (June  1),  after  some  pre- 

liminary skirmishing  commencing  at  about  .5  a.  m.,  the  Con- 
federates at  about  6.30  a.  m.  made  a  determined  attack  upon 

the  Union  left  center  situated  upon  the  railroad,  about  half  a 
mile  east  of  Fair  Oaks.  After  about  an  h(5ur  and  a  half  of 
fighting  this  was  repulsed.  Subsequently  a  second  was 
made,  which  contiinied  about  an  hour,  when  the  Union 
troops  charged  u]>on  the  Confederates,  and,  tlriving  them 
back,  advanced  and  reoccupied  the  line  from  Fair  Oaks  to 
Seven  Pines.  No  further  pursuit  was  attempted,  and  the 
fighting  ceased  at  about  1  p.  M.  The  aggregate  strength 
ot  the  three  corps  of  the  Union  army  engaged  was  51,543, 

that  of  the  four  Confederate  division's  about  39.000.  The 
numbers  in  tlie  front  or  fighting  lines  were  about  30,000  on 
each  side. 

Tlie  total  Union  losses  in  killed,  wounded,  and  missing 
were  5,031.  The  Confederate  losses  6,134.  See  The  Battle 
of  Seven  Pines.  Gen.  G.  W.  Smith;  articles  by  Gen. 
Johnston  and  Gen.  Smith  in  Battles  and  Lenders  of  the 
Civil  Wnr\  The  I'enins)ila,  by  (ien.  Webli;  and  the  Official 
liecords.  Ja.mes  Mercur. 

Fairport:  village;  Monroe  co.,  X.  Y.  (for  location  of 

County,  see  .map  of  Xew  Y'ork,  ref.  4-r));  on  the  New  Y'ork 
C(!ntral  and  West  Sh(n'e  railways,  , and  on  the  K.rie  Canal ; 
II  miles  K.  of  Rochester.  It  has  7  clmrches,  3  iniion  school- 
Ijuildings,  a  flouring-mill,  a  furnace,  a  large  shoe-factory, 
marbh'-works.  3  plainng-mills,  2  fruit-canning  establish- 

ments, and  manulaetures  of  barrels,  slaves,  agricultural  im- 

plements, carriage.s,  confectionerv,  saleratiis,  cream  of  tartar, 
baking-iiowder,  etc.     Pop.  (IKHOJ  1,920  ;  (1890)  2,5.52. 

Editor  ok  "  Monroe  County  Mail." 

Fairy-lore  :  a  name  sometimes  given  (on  the  analogy 
of  folk-lore)  to  the  body  of  jjopular  beliefs,  often  oddly  in- 

consistent, about  various  supernatural  beings  known  as 
fairies.  The  term /ai>/f.s- is  used  very  loosely,  being  often 
applied  not  only  to  such  diminutive,  sylph-like  creatures 
tricky  but  not  malevolent,  as  .Sliaksijcare  liiLs  drawn  in  A 

Midsummer  Niijlit's  Dream,  but  to  the  dwarfs,  elves,  and 
koliolds  of  German  po[iular  tale.s,  many  of  whom  are  earthy 
and  malicious,  the  fees  of  Celtic  (and  French)  romance,  who 
are  beings  of  human  stature  and  more  than  mortal  power 

and  beauty,  and  the  genies  or  dj'inns  of  Arabian  story.  In- 
dited, almost  any  kind  of  sujiernatural  being  not  accounted 

for  in  the  creeds  of  Christendom,  and  not  exalted  enough  to 
be  regarded  as  a  heathen  god,  has  been  included  under  this 
general  term — apparitions  of  the  dead  excepted.  It  follows 
that  there  can  be  no  satisfactory  statement  of  the  origin  of 
fairy-lore.  Some  of  it  is  due  to  ancestor-worship,  some  to 
misinterpreted  natural  phenomena-,  some  to  the  survival  in 
a  degraded  coixlition  of  divinities  dethroned  by  Christianity. 
JIuch  of  it  may  be  the  detritus  of  myth  ;  more  is  assuredly 
the  raw  material  of  mrth.  It  is  always  influenced  by  cli- 

mate, natural  scenery,  and  manner  of  life ;  and  sftmetimes, 
even  in  Christian  countries.it  stands  in  a  curious  relation 
to  the  popular,  as  opptjsed  to  the  educated,  religion.  (See 
also  Folk-lore  and  JlYTnoLoov.)  The  term  fairy-tales  is 
often  used  in  English  as  an  equivalent  for  the  German 
3/arrhen.  and  is  thus  not  infrequently  ajiijlied  to  stories  in 
which  fairies  play  no  part. 

Bibliography. — Works  on  the  folk-lore  of  a  country  usu- 
ally contain  something  about  its  fairy-beliefs,  and  the  folk- 
lore journals  contribute  much  that  is  of  interest.  The  fol- 

lowing books  and  articles  may  also  be  consulted  :  Allies,  Oil 
the  lynis  Fafuus.  etc.  (London.  1846);  J.  T.  Bunce,  Fairy 
Tales,  their  Oriqin  and  Meaniny  (London,  1878) :  F.  J.  Child, 
English  and  Scottish  Popular  Ballads  (Boston.  1882  ff.) ; 
R.  ll.  Cromek.  Character  uf  the  Lowland  Scotch  Fairies,  in 
his  Remains  of  Nilhsdale  and  Galloway  So7tg  {1810) ;  Jacob 
(irimnr,  Deutsche  Myiholof/ie  (4th  ed.  Berlin,  187.5-78);  Wil- 
helm  Grimm,  Eitileitung  uljer  die  Elfe^i,  in  liis  Kleine  Schrif- 
ten  (1881.  i.  405^90) ;  J.  0.  Halliwell,  Illustrations  of  the 

Fairy  Mythology  of  A  Jlidst'miner  JVight's  Dreain  (London, 
1840);  E.  S.  llartland.  The  Science  of  Fairy  Tales  (London, 
1891);  W.  Hertz.  Die  hretonischen  Feen.  in  his  Spielmanns- 
linch  (Stuttgart,  1886) ;  T.  Keightley,  The  Fairy  Mythology 
(London,  1833  ;  new  edition  1850) ;  W.  Mannhardt,  Wald-  mid 
Feldkulte  (Berlin,  1877) ;  L.  F.  A.  Maurv.  Les  Fees  du  Moyen 
Age  (Paris,  1843) ;  J.  Ritson.  Fairy  Tales  (London.  1831) ;  H. 
Schreiber,  Die  Feen  in  Eiiropa  (Freihwrg  im  Br.,  1842);  Sir 
Walter  Scott,  On  the  Fairies  of  Popular  Superstition,  in  his 
Minstrelsy  of  the  Scottish  Border :  the  same.  Letters  on 
Demonology  and  Witchcraft.  Compare  also  the  references 
in  an  article  on  Sir  Orfeo,  in  The  American  Journal  of 
Philology,  vol.  vii..  No.  2.  The  relations  of  fairy-lore  to 
Germanic  mythology  are  well  set  forth  by  E.  Mogk  in  his 

article  Mythologie,  in  Paul's  Oru7idriss  der  germanischen Philologie.  G.  L.  Kittredge. 

Fairy-riugs :  imperfectly  circular  or  annular  patches 
in  grass-land  in  which  the  vegetation  is  either  richer  or 
more  scanty  than  that  around  it.  They  are  common  in  the 
British  islands  and  other  jiarts  of  Europe,  where,  accord- 

ing to  folk-lore,  they  are  caused  by  the  dancing  of  fairies. 
They  began  to  attract  the  attention  of  scientists  in  the  lat- 

ter part  of  the  eighteenth  century.  At  first  they  were  con- 
sidered to  be  the  effect  of  lightning.  After  much  investi- 
gation, however,  and  not  a  little  debate,  it  was  shown  that 

they  are  caused  by  the  growth  of  Agaricus  and  other  fungi, 
which  spread  from  the  center  outward,  and  at  first  check, 
but  afterward  by  their  decay  accelerate,  the  growth  of  the 
grass.     They  are  also  found  in  Western  U.  S. 

Faith  [M.  Kng.  feith.  fayth.  fay  from  O.Vr.  feid.  feit, 
fei  >  Fr.  foi  :  Spiju.  fe  :  Ital.  fede  <  Lat.  fides,  deriv.  of 
fi  dere,  to  trust  :  Gr.  Treietiv.  xietiv,  to  persuade  :  Tetiton.  bid-, 
to  ask  <  Indo-Enr.  hheidh.  bhoidh.  bhidh]:  belief,  convic- 

tion, assurance,  or  tnist,  resting  on  any  sort  of  evidence  whose 
force  is  affected  subjectively — that  is,  by  the  mental  con- 

dition of  the  recipient.  An  assurance  resting  on  purely  ob- 
jective grounds  relies  upon  the  common  state  of  all  minds, 

not  on  the  special  condition  of  any.  and  involves  knowledge. 
Man  believes  there  is  a  God,  but  there  are  temptations  to 
milielief  which   have  led  men  to  atheism.     He  knoirs  that 



PAITII,   ARTICLICS   OF 
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twice  two  lire  four,  iiiicl  il  is  not  possilili'  to  Iciiipt  liim  to 
doul)t  it.  One  iinil  th(!  same  tliiny'  nuiy  lie  an  object  of 
faith  at  one  stajjje  of  evidence,  and  of  knowled{;e  at  another. 
There  may  be  a  subjective  diffi(ndty  whicli  is  invincilfle  to 
the  sort  and  degree  of  evidence  which  is  ordinarily  sidtieient 
for  faith,  yet  is  overcome  by  the  evidence  which  |ir(](lu<'cs 
knowlodne.  Tlie  mind  may  pass  therefore  from  unbelief 
lo  belief,  from  belief  to  knowledge,  or  from  unlielief  to 
knowledge.  It  may  pass  from  unbelief  to  belief  without 
addition  to  evidence,  solely  by  change  in  itself,  but  it  can 
not  pass  from  either  to  knowledge,  e.xeept  by  additions  to 
evidence.  The  faith  of  one  man  may  rest  on  the  presumed 
knowledge  of  another,  and  thus  be  confounded  with  knowl- 

edge itself.  The  great  body  of  scientific  fact  is  actually  the 
oliject  of  knowledge  to  a  few,  and  is  supposed  to  be  a  jiart 
of  the  knowledge  of  the  many  only  lieeause  the  many  have 
faith  in  the  statements  of  the  few,  though  they  can  neither 
verify  them,  nor  even  understand  the  processes  by  which 

they  are  reached.  "  We  belittle"  says  Lewes  (Problems,  i.  21), 
"  that  the  sensation  of  violet  is  produced  by  the  striking  of 

the  ethereal  waves  against  the  retina  more  "than  seven  hun- dred billions  of  times  in  a  second.  .  .  .  These  statements 
are  accepted  on  fnixt  by  lis  who  know  that  there  are  thinkers 

for  whom  they  are  irresistible  conclusions."  Knowledge  in- 
volves intellectual  coercion — faith  involves  freedom.  One 

is  not  responsible  for  the  fact  that  under  the  conditions 
of  knowledge  ho  knows,  or  in  detect  of  them  does  not 
know :  he  is  responsible  if  mider  the  conditions  of  a  well- 
grounded  faith  he  disbelieves.  In  the  history  of  philosophy 
the  names  of  Ilobbes,  Iluet,  Leibnitz  (Fdifh  and  Reason), 

d'Alerabert,  Kant,  and  Daub  are  connected  with  special views  of  faith. 
In  theology  the  relations  of  faith  to  knowledge  and  the 

question  of  precedence  have  long  been  agitated.  Augustine 
and  his  school  held  that  faith  precedes  understanding ; 
Jaoobi  confessed  that  to  him  the  dualism  of  the  two  was 

hopeless ;  Hegel  proposed  to  relieve  the  antagonism  by  ab- 
sorbing faith  into  knowledge  :  Schleiermacher  says  they  are 

the  two  foci  of  one  ellipse.  In  the  Bible,  faith  is  by  pre- 
eminence trust,  a  conjoint  movement  of  the  intellectvial 

powers,  the  affections,  and  the  will.  Its  object  is  the  super- 
sensuous,  Ged,  .and  God  in  Christ.  It  involves  knowledge 
or  mental  vision,  voluntary  reception,  personal  adhesion, 
and  obeilienoe.  The  Scholastics  distinguish  between  believ- 

ing that  God  is,  believing  God,  and  believing  in  God.  Faith 
informis  is  merely  intellectual ;  faith  forniata  involves  love, 
and  is  a  virtue.  Faith  was  regarded  as  a  general  intellectual 
assent  to  revealed  truth  as  interpreted  by  the  Chnrch.  In 
contradistinction  to  this,  the  Reformers  laid  stress  on  faith 
as  a  personal  assuraiice  of  the  forgiveness  of  sins  for 

Christ's  sake.  This  faith  involves  knowledge,  assent,  and 
trust.  It  justifies  not  by  the  merit,  or  on  the  ground  of  the 
works  which  fciUow  it,  but  as  the  medium,  the  hand  which 
lays  hold  of  and  appropriates  Christ  and  his  merit.  See 
Justification.  Revised  by  S.  M.  Jackson. 

Faith,  Articles  of:  See  Faith,  Confessions  of. 

Fiiitli,  Confessions  of ;  official  statements  of  doctrine — 

"symbols"  in  the  theological  sense.  As  distinguished  from 
creeds,  confessions  of  faith  are  fuller  pi-esentations.  We 
speak  of  the  Apostles'  Creed,  the  Westminster  Confession. 
In  the  extent  of  reception  they  are  (1)  oecumenical,  catho- 

lic, or  general,  as  acce[>ted  by  the  whole  Church  catholic ; 
(2)  particular,  as  accepted  by  particular  parts  of  the 
Church.  The  terra  has  also  been  applied  to  the  carefully 
prepared  statement  of  the  faith  of  individuals.  Articles  of 
laith  are  the  separate  parts  of  confessions.  A  confession  is 
an  organic  body  or  corpus  of  faith,  its  parts  are  members  or 
arlicii/i,  such  as  the  articles  concerning  God,  sin,  Christ, 
the  Church.  See  the  articles  on  the  particular  systems,  as 
Arminianism,  etc.,  on  the  confessions,  as  the  Augsbueo  Con- 

fession, etc.,  and  on  the  various  churches. 

Fiiitli.  Rule  of  (in  Lat.  Fidei  Regula):  that  to  which 
faith  appeals  as  its  source  and  guiile.  Wlii/  do  I  believe 
this  or  that?  and  what  am  I  bound  to  believe  f  are  ques- 

tions answered  by  the  rule  of  faith,  while  the  confession  of 
faith,  as  such,  sim])ly  states  what  I  do  believe.  The  con- 

fession is  drawn  from  the  rule.  In  the  Roman  Catholic 
Church  the  rule  of  faith  is  the  liody  of  revealed  truth  em- 

braced in  Holy  Scri|itui'c  and  trailition  (in  libris  scriptis 
et  sine  scripto  traditionibus — ('oiinril  of  Trent,  Hesv.  IV.), in  the  sense  in  which  the  Church  holds  that  truth.  In  the 
Protestant  churches  the  canonical  Scriptures  are  regarded 
us   the  sole  rule  of  faith. — Rule   of  Faith,   Analoov   of 

Faith,  have  been  applii^l  al.so  from  very  ancient  times  t(j 
the  body  of  most  necessary  and  saving  doctrines,  so  cx- 
lilicitly  and  (dearly  set  forth  in  the  Scriptures  as  to  form  a 
general  guide  in  interpreting  the  more  obscure  parts.  The 

Apostles'  Creed  {q.  v.)  was  frequently  so  .styled  by  the 
Fathers.  The  Regula  Fidei  is  valid  on  the  assumption  that 
there  is  alisolute  unity  in  all  parts  of  the  doctrinal  teaching 
of  the  Bible. 

Faithfiill.  Emily  :  philanthropist;  b.  at  Head  ley  rectory, 
Surrey,  England,  in  1885 ;  educated  at  Kensington  ;  at  an 
early  age  became  interested  in  the  condition  of  women,  and 
devoted  her  time  to  extending  their  sphere  of  labor,  estab- 

lishing in  1860,  in  spite  of  great  opposition,  a  printing  es- 
tablishment in  which  women  were  employed.  Queen  Vic- 

toria gave  this  ])i'oject  her  approval,  a  printing  business  was 
formed  styled  "The  Victoria  Press,"  and  Miss  Faithfull  was 
appointed  publisher  in  ordinary  to  the  Queen.  In  1863  the 
Vir/oria  Magazine  was  begun,  and  for  eighteen  years  wa-s 
devoted  to  the  claims  of  women  to  remunerative  employment. 
Miss  Faithfull  published  in  1868  a  novel  entitled  Cliange 
upon  Change.  Soon  after  she  appeared  as  a  lecturer  on  her 
favorite  topic,  and  in  1872  and  1883  visited  the  U.  .S.,  where 
her  lectures  were  favorably  received.  See  her  Three  Visits 
to  America  (1884).     D.  in  London,  June  3,  1895. 

Faithornp,  William:  engraver;  b.  in  London,  England, 
about  1616;  was  imprisoned  as  a  loyalist,  and  then  banished 
from  England  under  Cromwell.  He  went  to  France  and 
studied  engraving.  From  1650  to  1680  he  was  a  printseller 
in  London,  and  died  there  in  Jlay,  169L  He  engraved  a 
large  number  of  portraits,  chiefly  from  his  own  studies,  and 
of  great  historical  and  considerable  artistic  value ;  also  for 

Tayloi-'s  Life  of  Christ,  Christ  at  Prayer  in  the  Garden  of 
Olives,  The  Marriage  at  Cuna.  in  Galilee,  etc.,  und  wrote 
a  treatise  on  the  art  of  engraving. 

Faizaltad,  f!-zaa-baad',  or  Fyzaliad  :  a  commissioner- 
ship,  district,  and  town  of  Oudh,  British  India,  now  within 
the  jurisdiction  of  the  Northwest  Provinces.  The  com- 
missionership  is  S.  of  Nepal,  between  the  parallels  26°  and 
29'  N.  and  the  meridians  81°  and  84°  Fl  Area.  7,671  sq. 
miles.  Pop.  3.500,000.  The  district  is  on  its  western  side, 
S.  and  W.  of  the  Gogra  and  E.  of  the  Gumti  rivers.  The 
area  is  1,649  sq.  miles,  and  the  population  a  little  over  1,000,- 
000.  It  is  an  historical  district,  celebrated  for  its  calamities 

and  antiquities.  It  is  traversed  by  a  railway,  has  an  impor- 
tant trade,  raises  principally  rice  and  wheat,  and  is  now 

prosperous.  The  city  is  the  chief  town  and  capital  of  the 

district,  and  is  on  the  right  liank  of  the  Gogra,  in  lat  26°  47' 
N.  (see  map  of  N.  India,  ref.  6-F).  A  suburb  of  the  city  is 
Ajodhya,  a  very  ancient  town,  formerly  great,  and  still  cele- 

brated in  Sanskrit  literature.  Faizabad  was  for  a  time  the 

capital  of  Oudh,  but  in  1775  the  capital  was  removed  to 
Lucknow,  and  it  rapidlv  decaved.  It  is  reviving  under  Brit- 

ish rule.     Pop.  (1869)  37,804  ;"  (1891)  79,500. M.  W.  Harrington. 

Faliir.  fay'ker  or  faii-keer'  [from  Arab,  faqlr,  poor  man]: 
one  of  a  class  of  religious  mendicants  in  India,  found  there 
in  large  numbers  and  with  evidence  of  their  existence  very 
early  in  Hindu  history.  Some  of  them  are  ascetics,  who 
practice  surjirising  mortifications  and  bodily  tortures,  such 
as  swinging  on  hooks  thrust  through  their  flesh,  lying  on  a 
bed  of  spikes,  walking  on  sandals  through  which  spikes  are 
driven,  hanging  suspended  during  life  before  a  slow  fire, 
fulfilling  a  vow  to  continue  in  one  position  daring  life,  hold- 

ing the  limbs  in  a  fixed  position  till  they  become  immov- 
able, carrying  a  cumbrous  load  or  drawing  a  heavy  chain, 

crawling  on  their  hands  and  knees  for  years,  rolling  on  the 
earth  from  one  end  of  the  land  to  the  other,  etc.  By  these 

means  they  acquire  a  rejiutation  for  sanctity  which  gives 
them  a  great  hold  upon  the  superstitions  and  the  fears  of 

their  countrymen,  though  there  is  little  religious  sense  dis- 
played in  al!  these  performances,  which  are  adopted,  for  the 

most  ]3art,  as  a  mode  of  obtaining  notoriety  or  a  livelihood. 
The  llimUis  have  apparentlv  little  respect  for  these  men, 
but  thev  dread  their  curses,  and  the  powerful  rajah  will  rise 

up  on  his  elephant  and  salute  one  of  these  "saints"  as  he passes  by. 

Falaise,  faa'laz'  [0.  Fr.  faloize  and  falize,  from  O.  H. 
Germ,  fvlisa,  rock,  cliff  >  Jlod.  Germ.  Fels,  Felseti]:  town  of 
France  :  de|iartment  of  Calvados  ;  22  miles  S.  S.  E.  of  Caen 

(see  map  of  France,  ref.  3-D).  It  is  picturesquely  situated 
on  a  loftv  platform  bordering  on  a  rocky  precipice  {falaise), 
which    position   made   it  a  very   strong  fortress  in   olden 
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times,  bcl'iirc  iliu  invention  of  gunpowder.  Its  old  castle, 

now  mostly  in  rnins,  was  the  seat  ol'  the  Dukes  of  Norman- 

dy and  (li'u  birtliplaee  of  William  the  Conqueror.  There are  manufactures  of  cottons,  hosiery,  and  liobbinet,  and  dye 

and  tan  works.     Pop.  (1896j  8,lG;i.  " 
Fiilaslias   [the   name  signifies  wanderers   or  exiles]:  a 

strange   people  in  Abyssinia   inhabiting  the  mountainous 

regiolis  of  Sainen   and   the   plains  along  Lake  Tzana.  and 

numbering  about  100,000.     They  are  the  remmint  of  natives 

who  were  converts  to  .Judaism.     Tlie  name  FnlnKhah  sigiu- 
fies  exile  or  wanderer,  and  they  have  lieen  much  oppressed 

by  the  neighboring  Christians.      However  uncertain  their 

origin,  thcv   have  become   thoroughly   Abyssinian,  and  are 
distinguished   .fivim    their   fellows   only    by    their   religion. 

Like  tli(^  ruitive  Chri.stiaiis,  they  are  well  formed,  and  re- 
semble the  nonuids  of  Arabia.     They  are  of  medium  heigiit, 

with  face  oval,  nose,  finely  sharpened,  mouth   well  propor- 

tioned, lips  properly  fornied  and  by  no  nutans  exuberant, 

sparkling  eves  and  well-set  ti'cth,  anil  hair  sonwwhat  curled 
or  straight^     (See    Figuier,   Lex   limrx   JJiiiiuiixcs.    Paris, 

1872,  p.  406.)     Until  the  Vieginning  of  the  nineteenth  cen- 

tury they  constituted  an  indepeiuleiit  tribe,  and  were  gov- 

erned by"  their  own  prince:  it  is  said  that  in  the  tenth  and twelfth  centuries    thev  even   ruled   over  the  Abyssiniaus. 

They  were  suljjected  by  the  Amharas  about  1800,  and  arc 

now"under  the'rulc  of  the  princes  of  Tigre.     The  Falashas 
speak  both  the  Amharie  and  a  dialect  of  the  Agaon  tongue, 
and  are  very  industrious,  devoting  thems('lves  to  the  various 

trades,  partic\darly  architecture';  also  largely  to   agricul- ture.    Unlike  other  .Semitic  races  they  are  averse  to  com- 
merce, regarding  trafiic  an  obstacle  to  fidelity  and  rigor  in 

religious  observances.     The  Falashas,  although  they  possess 
the  whole  of  the  Old  Testament  or  Jewish  canon  (in  the 

Geez  language,  a  sister-tongue  of  the  Ileljrew.  Arabic,  and 

Aramean'dialects  .and  the  mother  of  the  Andiaric),  together 
with    the   aiiocryphal    books   accepted    by   the   Abyssinian 
Church,   deviate   in   many   instances  from   .Jewish  usages. 

Thus  the  fringeil  "  praying-scarf  "  {falefh)  and  the  "  phy- 
lacteries "  are  not  used  in  their  devotions  ;  and  while  they 

retain  the  usage  of  offering  sacrifices,  it  is  rather  as  com- memorative ceremonies  than  as  real  sacrifices.     The  most 
common  is  the  offering  for  the  repose  of  the  dead  ;  but  no 

sacrifice  is  permitted  on  the  Sabbath  or  on  the  day  of  atone- 
ment.    Tjike  other  Jews,  the  Falashahs  hope  for  a  return  to 

Jerusalem.     Their  priests,  who  live  round  the  inclosures  of 
the  temples  (which  are  situated  near  the  edge  of  the  villages, 
and  have   more  the  appearance  of  the  ancient  sanctuary 
than  the  modern   synagogue),  observe  the  laws  of  purity 
with  rigor,  prepare  their  own  food,  and  keep  aloof  from  the 

world. "  Thev  are  principally  engaged  in  the  education  of 
youth,  making  the  Bil)le  aiid  tradition  the  basis  of  their 
instruction.     Polygamy,  thougli   tolerated,   is   nevertheless 

discouraged.     Slave-holding  is  suffered,  but  slave-dealing  is 
strictly  forbidden.     Slaves  are  kindly  treated,  instructed  in 
the  laws  of  Moses,  and  on  conversion  are  maimmitted.     At- 

tempts on  the  part  of  the  London  Missionary  Society  and 
the   Scottish   Church   Mission  to  convert   the   Falashas  to 
Christianitv   induced  the   Jewish   Alliance   Universelle  in 
1867  to  send  among  them  M.  llalevy,  of  Paris,  to  secure 
their   education   and  lo  counteract  the  Christianizing  in- 

fluence of  the  missionaries.      See,  besides  works  on  Abys- 
sinia,  Hotten,   Abi/xxinia  and   its  People  (London,  1868) : 

J,  M.  Flad,   The  Fafashan  of  Abyssinia  (Eng  trans.  1869) : 
J.  Halevy,  Travels  in  Abyssinia  (Eng.  trans.  1878). 

James  H.  Worman. 

Falcid'ian  Law :  a  law  under  the  civil  or  Roman  law 
system,  proposed  by  a  tribune,  Palcidius,  about  40  B.  c,  by 
which  it  was  enacted  that  testators  should  not  have  power 
to  dispose  of  more  than  three-fourths  of  their  property  by 
will,  anil  that  the  remaining  one-fourth  should  descend  to 
the  heir.  This  fourth  was  termed  the  "  Falcidian  por- 

tion." No  such  restriction  exists  at  common  law,  a  testa- 
tor having  an  unqualified  power  to  distribute  his  property 

entirely  among  strangers,  and  leave  his  family  unpro- 
vided for  if  he  desires.  In  the  U.  S.  Louisiana,  which  has 

adopted  the  civil  law,  has  a  provision  similar  to  the  Fal- 
cidian law.  In  soine  of  the  other  States  restrictive  enact- 
ments have  been  made  in  regard  to  bequests  to  chari- 

table corporations  or  associations.  For  instance,  in  New 
York  a  testator  having  a  husband,  wife,  child,  or  parent 

living  can  leave  to  such  institutions  only  one-half  of  his 
property  after  the  payment  of  his  debts.  Jmws  1860,  ch. 360. 

Falck't'iistciii,  Euvaiw  Vooki..  von  :  Prussian  general 
of  infantry;  b.  in  Silesia,  Jan.  5,  1797.  He  was  the  son  of 
a  I'russiaii  major,  but  the  father  died  early,  and  the  mother, 
unable  to  educate  the  boy  herself, asked  assistance  from  her 
relative  the  Prince-Bishop  of  Breslau.  The  prince-bishop 
promised  to  help,  but  on  the  condition  that  the  boy  should 
be  a  clergyman.  But  at  the  rising  of  the  Prussian  people 
against  Napoleon,  in  18i:i.  the  boy  left  the  ecclesiastical 
career  and  entered  as  a  volunteer  into  the  West  Prussian 
Cireiuidier  battalion  of  Col.  von  Kliick.  fie  distinguished 
himself  in  the  battle  of  the  Katzbju-h,  and  at  Monlmirail, 
when  all  the  officers  had  fallen,  he  led  the  battalion  with  im- 

perturbable calmness,  though  a  youlli  of  hardly  seventeen 
years.  Alter  the  war  he  studied  topography  with  great  zeal, 
and  founded  a  school  tor  glass-painting  in  Berlin  under  the 
auspices  of  Frii-drich  Wilhelm  IV.  On  Mar.  18, 184«,  in  the 
riots  in  Berlin,  he  was  wounded,  but  took  part  in  the  same 
year  in  the  camjiaign  in  Ilolstein.  and  became  commander 
of  the  foot-guariLs  in  1849.  and  in  Ihol  colonel  and  chief  of 
the  staff  of  Wrangel.  He  held  the  same,  position  in  1864 
during  the  second  war  with  Denmark,  but  after  the  war  he 
was  nuulc  comnuinder-in-chief  of  the  Seventh  Army-corps. 
In  the  wjii-  of  1H()6  he  connnandcd  against  Hanover,  Hesse, 
Nassau,  Baden,  WUrtemberg,  and  Bavaria,  and  displayed 
considerable  strategic  talent.  After  the  war  he  received  a 
dotation,  was  elected  to  the  North  German  Diet  by  the  city 

of  Kcinigsberg,  and  spoke  eiu'rgetically  for  a  triennial  mili- 
tary service  and  a  strong  military  budget.  During  the  war 

of  1870  he  held  the  chief  command  of  the  maritime  prov- 
inces, and  organized  the  whole  defense  of  the  Baltic  and  of 

the  North  Sea.     D.  in  Silesia,  Apr.  6,  1885. 

Falcon  [M.  Eng.  faucon.  from  0.  Fr.  faucon  <  Lat. /oZco, 

name  derived  from  falx.falris.  sickle,  because  of  the  falcon's 
curving  talons] :  a  name  applied  to  various  species  of  hawks, 
but  more  especially  to  those  of  the  genus  Falco,  which  in- 

cludes the  most  active  and  fearless  of  the  birds  of  prey. 
Among  the  numerous  and  widely  distributed  species  are  the 
gerfalcons  (Falco  candicans  and  others),  the  peregrine  fal- 

con, or  duck  hawk  (Falco  peregritius),  the  merlin  (Falco 

Gerfalcon  (F.  canrlicnns). 

wsalon).  and  the  hobby  (Falco  subbuteo).  The  gerfalcons 

are  the  most  northern  of  the  diurnal  liirds  of  prey,  inhab- 

iting Greenland.  Iceland,  and  the  northern  parts  of  Europe, 
Asia,  and  America.  The  Greenland  species  (Falco  candicans) 

is,  when  adult,  white,  with  fine  black  markings  on  the  back 

and  wings ;  young  birds  have  more  black  in  their  plumage 

The  peregrine  falcon  is  bluish  ash  above,  whitish  or  dull 

buff  below,  with  numerous  dark  spots  and  bai-s ;  it  is  about 
18  inches  long  and  the  long,  pointed  wings  have  a  spread  of 

about  3i  feet.     This  species,  which  is  found  in  nearly  all 
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parts  of  the  globe,  was  from  its  dash  and  courage  particu- 
larly dear  to  the  heart  of  the  falconer,  and,  says  Dr.  Sharpe, 

to  write  its  history  would  be  to  write  the  history  of  falconry. 
In  ornithology  tlie  term  falcon  is  usually  restricted  to  the 
members  of  the  sub-family  Falconiwv,  wliich  may  readily 
be  distinguished  from  the  otlier  birds  of  prey  by  their 
notched  bills.  Noble  falcons  and  ignoble  falcons  are  terms 

of  Falconry  {q.  v.).    See  iJ'ALUoNiDJi  and  Falconry. 
F.  A.  Lucas. 

Falcon,  fa1il-k6n'  (formerly  called  Coro)  :  the  northwest- 
ernmost  state  of  Venezuela:  boundetl  N.  by  the  Caribbean 
Sea,  E.  by  Lara,  S.  by  Los  Andes,  and  \V.  by  Colombia. 
Area,  36,212  sq.  miles.  The  western  and  larger  portion, 
forming  the  section  of  Zulia,  was  formerly  a  state ;  it  was 
united  to  Falcon  in  1881,  but,  like  other  sections,  is  liable  to 
be  erected  into  a  state  again  with  a  change  of  Venezuelan 
government.  As  at  present  constituted.  Falcon  is  divided 
physically  into  two  nearly  equal  parts  by  the  great  Gulf  and 
Lake  of  Maracaibo  {q.  v.).  The  Gulf  of  Maracaibo  is  formed 
by  two  peninsulas,  that  of  Gnajira  on  the  W.,  and  Paraguana 
on  the  B.,  the  latter  connected  with  the  mainland  by  a  very 
narrow  neck.  These  peninsulas  and  the  shores  of  the  Carib- 

bean Sea  are  low,  sandy,  or  stony,  and  form  the  most  sterile 
region  on  the  Venezuelan  coast ;  owing  to  the  lack  of  water 
in  the  dry  season,  artificial  cisterns  are  everywhere  used. 
Around  take  Maracaibo  the  country  is  low  and  partly 
swampy.  Inland  there  are  mountains  of  no  great  height,  with 
considerable  forests,  and  the  valleys  are  very  fertile.  The 
climate  everywhere  is  warm,  but  generally  healthy.  Pop. 
(1891)  estimated  at  224,566.  The  most  important  products  are 
tobacco,  coffee,  cacao,  and  goatskins.  Principal  towns,  Coro 
and  Maracaibo.  The  capital,  Capitarida,  on  the  Gulf  of 
Maracaibo,  has  about  2,000  inhabitants. 

Herbert  H.  Smith. 

Falcon,  Juan  Crisostomo:  Venezuelan  general  and  states- 
man ;  b.  on  the  peninsula  of  Paraguana,  province  of  Coro 

(now  Falcon),  1820.  He  early  entered  tlie  army;  fought 
with  the  progressistas  in  1846,  and  against  Gen.  Paez  in 
1848.  In  1849  he  defeated  and  caittiired  Carmona  at  La 
Bacoa.  In  1858  he  headed  the  federalist  revolution  in  his 
native  province  of  Coro;  driven  out  in  1860.  he  returned  in 
1863,  and  was  finally  successful,  entering  Caracas  July  29, 
1863.  He  was  elected  president  of  Venezuela,  with  Guzman 
Blanco  as  vice-jiresident,  and  in  1864  he  sanctioned  a  new 
constitution.  The  Azid  revolutii>n  of  1867  resulted  in  his 

overthrow,  after  three  days'  battle  in  the  streets  of  Cara- 
cas (July  24-26).  He  retired  to  Europe ;  a  counter-revolu- 

tion, headed  by  Guzman  Blanco,  put  his  party  again  in 
power,  and  he  was  recalled,  but  on  his  way  back  died  at  Mar- 

tinique, Apr.  29,  1880.  Herbert  H.  Smith. 
Falconer,  Hugh,  M.  A.,  M.  D.,  F.  R.  S. :  botanist  and 

palaeontologist ;  b.  at  Forres,  Scotland,  Sept.  29,  1808 ; 
graduated  M.  A.  at  Aberdeen  1826 ;  j\l.  D.  at  Edinburgh 
1829  ;  went  to  India  as  a  surgeon  1830 ;  began  paheontologi- 
cal  explorations  in  the  Siwalik  Hills  1831 ;  became  super- 

intendent of  the  botanical  garden  at  Seharanpoor  1832  ;  re- 
ceived the  Wollaston  medal  1837 ;  became  F.  R.  S.  1845 ; 

superintendent  of  the  botanical  garden  at  Calcutta  1847; 
published  Selections  from  the  Bostdn  of  Saadi  (1838); 
Fauna  Antiqua  Sivalensis  (1846,  jointly  with  T.  P.  Caut- 
lev) ;  Palieontological  Memoirs  (1868).  D.  in  London,  July 
31,  1865. 

Falconer,  William  :  poet ;  b.  in  Edinburgh,  Feb.  11, 
1732;  son  of  a  barber;  became  a  sailor,  and  is  best  known 
by  his  poem.  The  Shipwreck  (1763  ;  new  ed.  1804,  1872).  He 
published  also  a  universal  3Iarine  Dictionary  (1769:  new 
ed.  1815),  and  various  minor  poems.  Lost  at  sea  in  1769  oS. 
the  coast  of  Jlozambique,  while  purser  of  the  frigate  Aurora. 

Falconet  [dim.  of  Falcon,  q.  v.'] :  in  falconry,  a  male falcon,  smaller  and  weaker  than  the  female. 

Falcon'idaj  [mod.  deriv.  of  Lat./arco,/ff7co'7i?'s, falcon]: a  family  of  liapfores.  containing  all  the  Accipitres,  or  di- 
urnal birds  of  prey,  except  the  secretary  bird  and  the  vul- 

tures of  the  New  "World.  The  members  of  the  family  are characterized  by  the  presence  of  a  bony  septum  between  the 
nostrils,  legs  of  moderate  length,  strongly  hooked  bill, 
sharp,  curved  claws,  and,  save  the  vultures,  a  well-feathered 
head.  The  family  is  divided  into  the  following  sub-families: 
Viiltiirinrv,  the  Old  World  vultures;  Aqiiilince,  the  eagles; 
Pandioninm,  the  flsh-liawks;  Circinip,  the  harriers;  Milvi- 
nm,  the  kites  ;  Polylmrince. ,  the  carrion  hawks ;  Accipitrinm, 
the  hawks;  and   Falconinm,   the  true   falcons.     The  fish- 

hawks  are  by  some  authorities  placed  in  a  family  by  them- 
selves. F.  A.  Lucas. 

Falconry :  the  art  of  capturing,  rearing,  and  training 
falcons  for  the  chase  of  other  liirds,  and  even  of  small 
quadrupeds.  The  name  falconry  was  also  applied  to  the 
aviary  or  inclosure  where  the  falcons  were  kent.  Tlie  prac- 

tice of  hunting  with  falcons  was  introduced  into  Europe 
from  the  East.  Ctesias  alludes  to  the  existence  of  such  a 

custom  in  India  in  his  time  ;  Marco  I'olo  also,  in  his  JUilione, 
speaking  of  the  Tatars,  says  that  their  great  khan  "took 
with  him  full  ten  thousand  falconers  and  good  five  hundred 
ger-faloons,  with  falcons  peregryne  and  falcons  sacre  in 
great  abundance  ;  also  he  had  a  great  number  of  goshawks 

for  fowling  along  the  waters,"  etc.  Hawking  seems  to  have 
passed  over  from  the  Tatars  to  tlie  czars  of  Muscovy,  who 
took  great  pleasure  in  this  amusement.  (See  Prince  Sere- 
hfianni,  by  Alexis  Tolstoi,  London,  1874).  In  Europe  this 
pastime  is  anterior  to  the  Middle  Ages,  as,  among  the  later 
Romans,  Martial,  Apulcius,  and  Julius  Firmicus  make 
special  mention  of  it.  On  the  descent  of  the  Lombards  into 
Italy,  hawking  became  much  more  general,  and  from  this  it 
may  be  inferred  that  the  ancient  Germans  were  acquainted 
with  it.  Charlemagne  took  great  delight  in  it,  and  he  is  said 
to  have  kept  as  many  falconers  as  huntsmen.  Pope  Gregory 
IX.  appears  to  have  kept  falcons.  Henry  the  Fowler  re- 

ceived his  surname  from  his  passion  for  this  sport.  The 
Emperor  Frederic  II.  not  only  enjoyed  hunting  with  falcons, 
but  he  was  a  master  of  the  art,  and  even  wrote  a  treatise 
upon  it,  annotated  by  his  son  Blanfred,  with  the  title  De  arte 
venandi  cnm  avibus.  Another  treatise  on  the  same  subject 
is  attributed  to  Edward  theConfessor  of  England.  Brunetto 
Latini,  in  his  Tesoro  (chs.  ix..  x.,  xi.,  xii.),  speaks  of  falconry  ; 
Dante  reminds  him  of  it  in  the  Dii'ina  Commedia. 

In  the  language  of  falconry  the  term  noble  falcon  desig- 
nates those  birds  of  whatever  species  which  may  be  trained 

for  use  in  hawking;  the  rest  are  ignoble.  Others  designate 
the  high-flying  falcons  which  stoop  iijion  the  prey  as  noble, 
while  those  which  fly  low,  chasing  the  prey,  are  ignoble.  The 
most  important  of  the  long-winged,  lugh-flying  falcons  are 
the  gerfalcon,  the  merlin,  the  lanner,  the  peregrine,  and  the 
white  falcon.  Of  the  ignoble  birds  may  be  mentioned  the 
hobby,  the  goshawk  (or  falcon  gentle),  the  sparrow-hawk,  and 
certain  small  species  of  Ilypntriorchis  and  lerax,  much  used 
in  Asia  in  hawking.  Of  these,  the  more  important  are 
noticed  in  this  work  under  their  alphabetical  heads.  An- 

ciently, the  term/a/!co?t  designated  only  female  birds,  while 
the  male,  always  smaller  and  weaker,  was  called  a  falconet, 
or  tercel,  whatever  the  species. 

The  treatise  on  this  subject  most  interesting  to  English 
readers  is  that  ascribed  to  Dame  Julyana  Berners,  forming 
the  first  part  of  tlie  Boke  of  St.  Albans,  first  printed  in  1486. 
Among  the  many  continental  writings  ujion  falconry  should 
be  mentioned  La  Venerie  et  Fanconnerie  de  Jacques  du 
Pouilloux  (Paris,  1535),  and  the  Italian  work  of  Federigo 
Giorgi,  who  published  in  Venice  in  1578  a  volume  entitled 
Del  Modo  di  conoscere  i  buoni  falconi,  astori  e  sjmrvieri,  di 
esercitarli  e  farli  perfetli,  di  governarli  e  di  medicarli,  de- 

scribing the  various  qualities  of  the  falcon  and  the  methods 
of  keeping  and  caring  for  it.  According  to  the  Glossary  of 
Du  Cange,  the  privilege  of  keeping  falcons  was,  in  the  Middle 
Ages,  confined  to  the  nobility.  This,  however,  does  not 
seem  to  have  been  the  case  in  all  countries,  for  in  the  Soke 
of  St.  Albans  it  is  stated  that  certain  falcons  belonged  by 

right  to  certain  ranks;  for  instance:  "an  Bgle,  a  Bawtere, 
a  Jleloune,  .  .  .  thyse  thre  by  theyr  nature  belonge  unto  an 
Emperor.  A  Gerfawkon,  a  Tercell  of  a  Gerfawkon,  are 
dewe  to  a  kyng.  There  is  a  Fawkon  gentyll ;  and  a  Tercell 
gentyll ;  and  thyse  be  for  a  prynce.  There  is  a  Fawkon  of 
the  rocke  ;  and  that  is  for  a  duke.  There  is  a  Fawkon  pere- 

gryne ;  and  that  is  for  an  erle."  Then  follow  various  other 
classes,  till  we  come  to  "the  Merlyon  ;  and  that  hawke  is  for 
a  lady  " ;  and  finally,  "  there  is  a  Goshawk  :  and  that  is  for  a 
yoman.  There  is  a  Tercell ;  and  tliat  is  for  a  poore  man," etc.  From  this  it  is  evident  that  in  England,  at  least,  the 

amusement  of  hawking  was  not  wholly  confined  to  the  nobil- 
ity. The  office  of  grand  falconer  at  the  Byzantine  court, 

in  tliat  of  England,  and  in  the  ducal  court  of  Savoy,  was 
one  of  the  highest  dignity.  Both  the  art  of  falconry  and 

the  "practice  of  it,  hawking,  had  their  special  vocabularies  or 
"  kindly  speche,"  the  thorough  knowledge  and  accurate  use 
of  which  were  thought  highly  important  as  a  test  of  good- 
breeding  and  as  a  means  of  distinguishing  "  a  gentylman 

fro  a  yoman,  and  from  a  yoman  a  vylayne." 
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A  great  riuiDbci- of  tlicsc  tcriiis  iind  iruicli  ntlipr  quaint 
matter  on  this  subject  will  l)e  founil  in  tlie  Hohi-  iif  SI.  Al- 

bans and  tlie  other  trealisi's  above  (|ui)tc(l.  In  llie  (iflh 
chapter  of  Cibrario's  Delia  Kcittmmia  PolitUa  dnl  Medio 
Evil  is  a  full  (leserintiou  of  this  sport:  "'I'lietinieof  the chase  was  either  early  in  the  morninj;  or  toward  evening. 
The  sixirtsmon  rode  out.  wilh  their  falcons  resting  upon 
their  strongly  gloved  wrists.  When  a  liird  was  discovered 
suited  to  the  nature  and  the  habits  of  the  falcon,  the  little 
hood  which  covered  its  eyes  was  drawn  olf,  and  the  falcon 
rose  in  rapid  circles  higli  above  its  deslined  prey;  if  the 
(juarry  was  a  small  bird,  she  then  suddenly  swooped  (or 
stooped,  as  the  phrase  was)  directly  upon  her  victim  ;  but  if 
the  latter  was  a  large  and  powerful  Inrd,  formidable  in  beak 
and  wing,  the  falcon  was  cautious  and  cunning  in  her  ad- 

vances, turned  and  wheeleil  with  great  ih^xterity,  seizing  only 
the  favorable  moment  to  strike.  Having  scunired  the  prize, 
she  swept  in  large  circles  over  the  head  of  the  talcuncr,  and 
finally  presented  him  the  booty;  tlie  falconer  put  it  in  tlie 
game-bag,  and  then  set  before  liis  falcon  the  food  i)reparcd 
for  her.  Falcons  which  soared  high  and  pursued  birds  of 
lofty  flight  were  called  altani;  others  took  a  lower  but  more 
extended  range ;  some  were  for  the  inland  country,  others 
for  aquatic  birds.  These  last  were  assisted  by  dogs.  Wlien, 
for  example,  a  flock  of  herons  was  discovered,  the  falconer 
approached  them  secretly,  and  suddenly  beat  a  drum  be- 

fore the  herons  could  get  sight  of  the  falcon,  otherwise  they 
would  not  dare  to  rise.  Frightened  by  the  drum,  they  took 
to  flight ;  then  the  sportsman  let  loose  his  falcon,  and  while 
she  prepared  to  seize  the  herons  in  the  air,  the  barking  of 
the  dogs  prevented  the  ])oor  birds  from  hiding  again  in  the 
water.  Eagles  and  falcons  of  the  largest  species  may  be 
trained  for  this  chase,  and  they  will  even  take  foxes  and 

hares."  With  Eastern  sovereigns  hawking  is  still  in  gi-eat 
favor,  but  it  has  almost  entirely  disappeared  from  Europe. 
The  rare  occasions  in  which  the  falcon  is  now  employed  are 
rather  scenic  representations  of  the  old  custom  than  attempts 
to  revive  it.  The  history  of  this  pastime  is  especially  inter- 

esting, as  being  almost  the  oidy  outdoor  amusement  in  which 
women  of  rank,  in  the  Middle  Ages,  took  an  active  ])art,  and 
it  has  furnished  the  writer  of  fiction  with  many  a  romantic 
situation,  the  poet  and  the  painter  with  many  a  happy  illus- 

tration. See  Freeman  and  Salvin,  Falconry,  its  Claims,  Ilis- 
tonj.  and  Practice.  (London,  1859);  Harting,  Hints  on  tlie 
Mana.f/ement  of  Hawks  (1884).       Angelo  de  Gubernatis. 

Faleme,  faa-la'ma:  a  river  of  Senegambia,  Western 
Africa.  It  is  one  of  the  most  iinportant  tributaries  of  the 

Senegal,  which  it  joins  in  hit.  14"  40'  N.,  Ion.  11°  48'  W. 
Fale'rii :  powerful  city  of  ancient  Etruria  :  situated  N. of  Jit.  Soracte  and  W.  of  the  Tiber.  It  is  believed  to  have 

been  one  of  the  twelve  cities  of  the  Etruscan  confederation. 
It  was  often  at  war  with  Rome,  but  in  241  b.  c.  was  con- 

quered and  destroyed  by  that  power.  A  new  Roman  Falerii 
was  founded  near  by,  the  ruins  of  which,  5  miles  distant 
from  Nei)i,  are  of  great  interest.  The  old  Falerii  probably 
stood  at  Civita  Castellana. 

Faler'niaii  Wine  [from  Lat.  i^o/errau.?,  pertaining  to  the 
Falernus  Ager,  or  Falernian  District  in  Campania]:  the 
most  celebrated  of  the  wines  of  the  ancient  Romans.  Ac- 

cording to  Pliny,  it  was  of  three  varieties — a  light,  a  sweet, 
and  a  dry.  It  was  very  strong  and  generous,  so  that  it  would 
take  fire  from  a  lighted  taper.  When  new  it  was  very  harsh 
and  unpleasant.  The  excellent  Massic  wines  came  from  the 
same  region,  and  the  two  sorts  were  often  confounded.  In- 

deed, the  better  qualities  were  called  indiscriminately  by 
either  name.  These  regions  still  produce  good  wine.  Froiii 
all  accounts,  the  Falernian  must  have  resembled  the  modern 
sherry  wine. 

Falg:uiere,  faal'gee'ar',  Jean  Alexandre  Joseph  :  sculp- 
tor and  figure-painter;  b.  at  Toulouse,  France,  Sept.  7,  ̂8'S\. 

I'upil  of  Jouffroy;  Grand  Prix  de  Rome  (sculpture)  ISoO. 
His  work  in  both  branches  of  the  fine  arts  is  strong,  and  pos- 

sesses qualities  of  the  highi'sf  f)rder.  In  sculpture.  Diana. 

Christian  Marli/r  (IHOSJ,  and  ]'ietor  in  the  Cock-fight  (1870), the  last  two  in  the  Luxembourg  Gallery,  Paris,  are  among 
his  best  works.  In  painting.  The  Wrestlers  (1874),  Susanna, 
Slaughter  of  a  Bull  (1881),  and  Fan  and  Poignard  (1882; 
Luxembourg  Gallery)  are  celebrated.  Member  of  tlie  In- 

stitute; medal  of  honor  (sculpture)  1868;  officer  Legion  of 
Honor  1878.     Studio  in  Paris.  W.  A.  C. 

Faliero.  faa-lee-ii'ro,  or  Faliori,  fa'a-lee-a^'ree,  IMarino  : 
doge  of  Venice;  b.  of  an  eminent  family  in  1374;  served  the 

republic  in  war  and  on  im|)ortant  eiidmssies,  anil  in  1354. 
when  seventy-idne  years  old,  was  chosen  to  the  dogate,  soon 
after  which  the  Venetian  fleet  was  lost  in  a  great  battle  with 
the  Genoese.  Not  long  after,  at  a  carnival  feast,  his  wife 
was  grossly  insulted  by  a  young  nobleman,  and  in  revenge 
Faliero  determined  to  destroy  the  whole  body  of  nobles, 
who  were  detested  by  the  people,  and  become  sole  ruler. 
His  conspiracy  was  detccte<l  and  suppressed,  and  the  doge, 
after  a  full  confession,  was  beheaded  A|ir.  17,  1:^.5.5.  His 
story  has  been  a  favorite  one  with  the  itoets,  dramatists,  and 
musical  composers — Byron,  Delavi-gne,  Hoffman,  Donizetti, and  others. 

Falk,  faalk,  Paul  Li'dwk;  AnALBERT:  statesman;  b.  in 
Matschkau,  Prussia,  Aug.  10.  1827;  educated  at  the  Gym- 

nasium and  University  of  Hreslau ;  studied  law  and  became 
a  niend)er  (jf  the  Prussian  House  of  Deputies  1858-61.  He 
was  Minister  of  Worship  and  Education  1872-7!),  and  in  1882 
was  nominated  to  the  presidency  of  the  supreme  court  in 
Ilanim.  During  his  administration  of  the  Department  of 
Worship  and  Education  he  [lassed  .several  rigorous  measures 
directed  against  the  liierarchy  and  clergy.  (See  Falk 
Laws.)  Bismarck  at  first,  sustained  this  legislation,  but  sub- 

sequently nuide  sonic  advances  to  the  ultramontane  party 
in  order  to  gain  their  support,  and  Falk  was  forced  to  re- 

sign. (,'.  H.  TUURBER. 

Falkirk,  faw'kirk :  city  of  Stirlingshire,  Scotland ;  25 
miles  W.  X.  W.  of  Edinburgh  ;  on  the  Edinburgh  and  Glas- 

gow and  Scottish  Central  Railway,  near  the  old  Roman  wall 
of  Antoninus  and  the  v('ell-known  Carron  Iron-works  (see 
map  of  Scotland,  ref.  11-H).  It  contains,  among  other  in- 

stitutions, a  science  and  art  school,  a  free  library,  and  a  cot- 

tage hospital.  Its  three  annual  "  trysts  "  at  oiie  time  were 
the  largest  cattle-fairs  in  Scotland,  sales  being  made  to  the 
amount  of  nearly  £1.000,000.  These  have  been  lai-gely  su- 

perseded by  weekly  auctions.  In  1298  Sir  William  Wallace 
was  defeated  here  by  E<lward  I.,  and  in  1740  the  Highland- 

ers, under  Prince  ('harles  Edward,  defeated  the  royal  troops. 
Pop.  (1891)  16.615  ;  with  suburbs,  25,000. 

Falkland,  fawk'land:  royal  burgh  of  Fife,  Scotland;  23 
miles  N.  of  Edinburgh  (see  map  of  Scotland,  ref.  10-H).  It 
is  situated  at  the  base  of  the  Lomond  Hills,  which  rise  so 
abruptly  behind  it  as  to  intercept  the  rays  of  the  sun  from 
it  for  several  weeks  during  winter.  The  remains  of  Falk- 

land Palace  are  very  interesting,  both  in  architectural  re- 
spects and  on  account  of  their  connection  with  the  history 

of  James  IV.  and  James  V.     Pop.  3,000. 

Falkland,  Lucius  ('ary.  Viscount :  son  of  Sir  Henry 
Gary,  a  man  of  literary  tastes;  b.  probably  at  Burford,  Ox- 

fordshire, in  1610;  educated  at  St.  John's  College,  Cam- 
bridge. In  1633,  upon  the  death  of  his  father,  Lucius  suc- 

ceeded as  viscount,  and  was  made  by  King  Charles  gentle- 
man of  the  royal  bedcliamber.  In  1640  he  was  chosen 

member  of  the  Short  Parliament,  and  was  re-elected  to  the 
Long  Parliament.  Opposed  to  what  seemed  to  him  the  ex- 

cesses and  illegalities  of  the  popular  party,  he  entered  the 
lists  in  defense  of  the  king,  and  in  1642  became  Secretary  of 
State.  When  civil  war  broke  out  he  joined  the  king,  fought 
admirably  at  the  battle  of  Edgehill.  and  was  killed  at  the 
battle  of  Newbury,  Sept.  20,  1643.  He  wrote  various  trea- 

tises, of  which  is  best  known  the  Discourses  of  the  Infalli- 
hility  of  the  Church  of  Rome  (best  ed.  London,  1660,  4to).  A 
volume  of  poems  by  Falkland,  edited  by  A.  B.  Groshart.  was 

published  in  1871. 
Falkland  Islands  (JIalvixas  or  Maluixas  of  the  Span- 

ish) :  an  archipelago  in  tlie  South  Atlantic  Ocean  ;  300  miles 

E.  of  the  Straits  of  Magellan;  between  51°  and  52=  45'  S. 
lat.,  and  occupying  about  seven  and  a  half  degrees  of  longi- 

tude. Entire  area,  about  6,500  sq.  railcs.  of  which  3.000  is 
in  the  island  of  East  Falkland  and  2.300  in  West  Falkland ; 
besides  these  there  are  over  100  small  islands  and  numerous 
islets  and  rocks.  Nearly  all  are  high,  and  in  the  interior  of 
the  two  larger  islands  there  are  several  peaks  rising  above 
2,000  feet.  The  coasts  are  much  broken,  with  numerous  deep 
fiords  and  some  excellent  harbors.  The  climate  is  severe, 

owing  rather  to  the  frequent  storms  than  to  cold.  The  indig- 
enous fauna  and  flora  are  both  very  poor.  There  are  no  trees. 

Hardly  any  of  the  land  is  fit  for  cultivation,  but  it  affords 
excellent  pasturage.  Sheep-farming  is  the  principal  and 
almost  the  only  industry.  The  Falklands.  with  South 
Georgia  (q.  i'.),  form  a  crown  colony  of  Great  Britain.  The 
colonists,  nearly  all  of  Scotch  birth  or  descent,  are  indus- 

trious and  prosjierous,  and  crime  is  almost  unknown.     Ex- 
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ports,  wool,  frozen  inntlon,  sheepskins,  ami  ttillow.  Tlie 
trade  is  mainly  with  England  and  Urngnay.  Stanley  is  a 
free  port,  except  for  liquors,  wine,  tohaeeo,  and  a  few  other 
articles  of  luxnry.  Weights  and  measures  and  currency  as 
in  England.  It  is  supposed  that  the  islands  were  first  dis- 

covered by  Davis,  in  1593.  In  1G90  ('apt.  Strong  gave  the 
name  Falkland  (in  lionor  of  Lord  Falkland)  to  the  straits, 
and  eventually  it  passed  to  the  islands.  The  Spanish  name, 
Malvinas,  arose  from  the  great  numbers  of  St.  Malo  fisher- 

men who  formerly  frequented  the  archipelago.  The  French 
under  De  Bongainville  formed  the  first  settlement  in  1703, 
but  in  1765  Byron  seized  the  islands  for  England.  France 
transferred  her  rights  to  the  Spanish,  wdio  drove  the  Eng- 

lish out,  and  the  islands  remained  nominally  under  the  ju- 
risdiction of  the  viceroys  of  Buenos  Ayres,  and  later  of  the 

Argentine  Confederation,  but  without  being  settled.  The 
English  again  took  possession  in  1833,  and  the  present  col- 

ony was  formed  in  1851,  but  Argentina  has  never  given  up 
her  claim  to  the  archipelago.  Pop.  of  the  islands  (1891) 
1,789.  Chief  town  and  caiiital,  Stanley  or  Port  Stanley,  in 
East  Falkland,  with  694  inliabitants. 

Herbert  H.  Smith. 

Falk  Laws,  or  May  Laws.  The:  certain  measures  intro- 
duced into  the  Prussian  Diet  by  the  Minister  of  Worship  and 

Education,  Dr.  Paul  Ludwio  Adalbert  Falk  (q.  v.).  The 
first  of  those  laws  was  passed  in  May,  1873,  and  transferred 

the  superintendence  of  the  primary  schools  from  the  Chui-cli 
to  the  state  by  ordering  that  the  inspector  of  schools  should 
he  a  layman,  and  a  ministerial  order  of  June  of  the  same 
year  almost  completely  excluded  the  Roman  Catholic  Church 
from  exercising  any  influence  on  the  schools  by  forliidding 
the  members  of  the  religious  orders  to  teach  in  tliem.  By 
a  law  of  Nov..  1873,  a  supreme  ecclesiastical  court  was  es- 

tablished, wliich  enabled  the  Government  to  deal  in  an  ef- 
fective manner  witli  refractory  bishops,  and  another  law,  of 

May,  1873,  considerably  restrained  tlie  power  of  the  bisliops 
over  the  inferior  clergy,  and  the  power  of  the  clergy  in  gen- 

eral over  the  laity.  At  the  same  tijue,  civil  marriage  was 
made  obligatory,  the  religious  orders  living  within  the 
boundaries  of  the  Prussian  kingdom  were  forbidden  to  re- 

ceive new  members,  the  control  of  church  property  was 
transferred  from  the  clergy  to  boards  of  trustees  composed 
of  laymen,  and  a  law  of  May,  1875,  required  the  whole 
clergy,  inclusive  of  bishops,  to  sign  a  declaration  of  obedi- 

ence to  the  laws  of  the  state  before  entering  \\\wn  office. 
The  rigor  of  these  laws  was  relaxed  in  1879  and  again  in 
1887. 

Falkopiiig:,  faal'cho-ping :  town  in  Sweden,  Westergiith- 
land  ;  38  miles  S.  W.  of  Mariestad  (see  map  of  Norway  and 
Sweden,  ref.  11-E) :  known  by  the  battle  of  1389,  in  wliich 
the  Danish  Queen  Margrethe  conquered  the  army  of  tlic 

Swedish  King  Albrecht,  and  took  In'm  prisoner.  This  vic- 
tory led  to  the  famous  Union  of  Kalmar,  1397,  by  which 

Sweden,  Norway,  and  Denmark  were  united  under  one 
■crown. 

Falkner,  fawk'ner,  Tho.mas:  Jesuit  missionary;  b.  in Manchester,  England,  Oct.  6,  1707.  He  studied  medicine 
.and  became  surgeon  on  a  slave-ship,  in  which  he  sailed  to 
Africa  and  thence  to  Buenos  Ayres ;  there  he  fell  sick  and 
was  kindly  cared  for  by  the  Jesuit  fathers  of  the  colony. 
In  May,  1733,  he  entered  their  order,  and  for  thirty-eight 
years  he  was  employed  as  a  missionary,  at  first  in  Paraguay 
and  Tueuman,  and  after  1740  among  the  wild  tribes  of  Pat- 

agonia. After  the  Jesuits  were  exjielled  from  South  Amer- 

ica (1767)  he  resided  in  England,  where  he  was  chaplain'  to 
several  distinguished  C'atholic  families.  He  wrote  two  works 
on  South  America,  and  a  Latin  treatise  on  surgery,  all  of 
which  probably  are  lost,  liut  a  compilation  from  his  papers 
was  published  in  1774  as  ̂ 1  Description  of  Patagonia  and 
the  Adjoining  Parts  of  Sout/t  America.  Of  this  there  are 
German,  French,  and  Spanish  translations.  D.  .at  Plowden 
Hall,  Shroi>shire,  Jan.  30,  1784.  Herbert  H.  Smith. 

Fallacy  [Mid.  Eng.  faUace,  from  Fr.  fallaee.  deception  < 

Lat.  fal/a  cia,  deriv.  of  fal'lax,  deceitful,  deriv.  of  fal  lere, 
deceive] :  in  logic,  a  wrong  notion  residting  from  an  incor- 

rect performance  of  the  process  of  reasoning.  Not  every 
wrong  notion  is  a  fallacy.  If  the  process  of  reasoning  is 
performed  correctly,  ami  the  wrong  notion  rises  either 
from  a  biased  and  prejudiced  assumjition  of  distorted 
premises  or  from  a  weak  and  groping  confidence  in  insuffi- 
-cient  premises,  it  is  in  the  first  case  an  error — in  the  latter,  a mi.stake. 

As  the  whole  process  of  reasoning  can  be  reduced  to  the 

making  of  inferences,  and  as  the  fundamental  character  of 
all  inferences  is  the  .syllogism,  the  fallacy  may  be  defined 
as  t  he  n^sult  of  some  fault  in  the  formation  of  the  syllogism. 
:\nd  fnrthei'more,  as  all  faults  which  can  be  comiiutted  in 
the  formation  of  a  syllogism  rise  eitlier  from  the  two  [U'op- 
osilions  being  reiietitions  of  each  other,  and  consequently 
inca.palile  of  ]iroducing  any  legitimate  thii'd  proposition,  or 
from  their  being  wlioUy  iiicongi-uous.  la(-king  the  true  mid- 

dle term,  which  alone  could  draw  the  premises  together  into 
a  conclusion,  all  fallacies  fall  into  two  classes  corresponding 
to  these  two  divisions  of  faulty  syllogisms,  and  may  be  char- 

acterized either  as  a  reasoning  in  a  circle  or  as  a  jumping  to 
the  conclusion. 

The  first  kind  of  logical  fallacy,  the  reasoning  in  a  circle 
— which  in  the  terminology  of  the  old  logical  systems  was 
called  a, petitio princijiii — consists  in  proving  one  position 
by  assuming  another  which  is  identical  with  it.  •  )f  all  kinds 
of  logical  fallacies  this  is  the  most  desperate.  When  a  per- 

son is  caught  by  such  a  fallacy,  debate  must  stop ;  when  an 
ago  is  caught,  civilization  must  stop.  It  acts  on  the  mind 
like  a  magical  ring.  A  i]erson  or  an  age  may  move  around 
in  it,  with  steadily  increasing  passions,  and  there  is  no  es- 

cape from  it  unless  through  a  revolutionary  concussion  of 
the  whole  mind.  It  is  of  most  fre(|uent  occurrence  in  theo- 

logical matters,  and  in  those  questions  of  politics  which  it 
seems  impossible  to  solve  satisfactorily  liy  the  mere  applica- 

tion of  the  principle  of  expediency,  without  any  intermedi- 
ate agency  of  moral  jirinciples. 

The  other  kind  of  logical  fallacy  is  much  less  dangerous, 
though  much  more  frec|Uent,  and  comprises  a  great  number 
of  distinct  forms,  which  the  old  logic  describes  as  the  fallacy 
of  the  a'quivocatio.  accidens,  argumentum  ad  honiinem,  post 
hoc  ergo  propter  hoc,  imdistrihuted  middle,  etc.  The  general 
characteristic  of  all  these  different  forms  is  the  ajiplication 
of  a  middle  term  composed  not  of  truly  constituent,  but  of 

merely  accidental,- qualifications  of  the  two  ideas  which  it 
is  meant  to  combine.  Thus,  in  a  comedy  of  Hollierg, 
Erasmus  Montanus  proves  that  his  mother  is  a  stone  in  this way: 

A  stone  can  not  fly  ;  j-ou  can  not  fly.    Ergo,  You  are  a  stone. 

A  more  thoroughgoing  definition  of  the  terms  will,  in  most 
cases,  be  able  to  destroy  this  kind  of  logical  fallacy,  which, 
however,  has  become  dangerously  frequent  in  cases  in  which 
statistics  are  applied  to  the  solution  of  historical  or  moral 
questions.  Thus  Buckle,  in  his  Ilistorij  of  Cirllization  in 

England,  reasons  as  follows :  "  Necessary  laws  exclude  free 
will.  Statistics  show  the  existence  of  necessary  laws  in 

history.  Ergo,  free  will  is  excluded  from  history."  Any 
definition  of  history  which  in  any  way  can  pretend  to  cover 
the  field  which  in  reality  belongs  to  the  idea  will  break  this 
syllogism  to  pieces,  and  show  the  fallacy  of  the  conclusion. 

It  must  be  noticed,  however,  that  even  when  a  fallacy  of 
this  kind  shows  a  fault  in  tlie  construction  of  the  syllogism, 
thus  making  the  incorrectness  of  the  performance  of  the 
process  of  reasoning  perfectly  apparent,  it  generally  origi- 

nates in  a  willful  or  unwarranted  assumption  of  premises ; 
and  in  his  book  on  lojic  Mill  treats  fallacies  of  this  kind  as 
errors  and  mistakes,  though  he  retains  the  name  of  fallacy. 

Kevised  by  W.  T.  Harris. 

Fall  Dandelion  :  See  Hawkbit. 

Pallet,  Nicolas  :  author ;  b.  at  Langres,  in  the  depart- 
ment of  naute-Marne,  France,  in  17.53.  He  was  the  son  of 

a  hatter,  and  was  destined  tor  the  bar:  but,  irresistilily 
drawn  towaril  literature,  he  removed  to  Paris,  where  he  be- 

came a  contributor  to  the  Gazette  de  France,  the  Journal  de 
Paris,  and  the  Dietionnaire  unirersel.  Chief  among  his 

works  are  the  tragedies  i?r»vifcp// (1775)  and  Tihere  (Vi^'A) ; 
the  comic  opera  JIatthieu,  represented  at  Fontainebleau  in 
1783,  and  afterward  in  Paris ;  Les  fau.^ses  Sotivelles,  a 
comedy ;  and  the  two  collections  of  poems,  Mes  Premices 
(1773),  and  3Ies  Bagatelles  (1776).  D.  in  Paris,  Dec.  22, 
1801. 

Falling:  Bodies  :  The  motion  of  a  falling  body,  as.suining 
it  to  meet  with  no  resistance  from  the  air,  affords  the  sim- 

plest example  of  uniformly  accelerated  motion;  (hat  is,  of 
a  motion  the  velocity  of  which  increases  by  equal  amounts 
in  equal  times.  It  is  found  that  in  the  case  supposed  all 
bodies  fall  according  to  the  .same  law,  the  velocity  constant- 

ly increasing  at  a  rate,  in  north  temperate  latitudes,  of  33'3 feet  in  a  second. 
It  may  be  shown  mathematically  that  the  general  law  of 

uniformly  accelerated  motion  leads  to  the  conclusion  that  if 
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the  distance  which  tlie  boily  fulls  during  the  first  second,  or 
the  first  unit  of  time  be  represented  by  unity,  the  (iistanees 
fallen  during  the  following  seconds  or  other  units  of  time 
will  be  3,  5,  7,  etc.  If  the  total  distance  be  computed  it  will 
be  found  that  in  two  seconds  a  body  falls  four  times  as  far 
as  in  one  ;  in  three  seconds,  nin(;  times  as  far,  etc.,  the  dis- 

tance increasing  as  the  S(piare  of  I  he  time  of  fall. 
From  this  follows  another  law  of  the  fall,  namely,  that  at 

the  end  of  any  period  of  time  the  Ijody  is  falling  with  a 
velocity  which,  in  an  equal  period  of  time,  would  carry  it 
through  double  the  space  actually  fallen.  This  is  illustrated 
by  the  following  table,  which  shows  the  spaces  fallen  during 
the  niiml)er  of  seconds,  or  fractioiiid  ]iarts  of  seconds  speci- 

fied in  it,  1  he  distances  through  which  tlie  acquired  velocity, 
continued  uniform,  would  carry  the  body  in  a  time  e(iual 
to  the  time  of  fall,  and  the  acquired  velocity  (per  second) 
itself: 

t  =  time  of  fsll, a  =  space  fallen. d  =  dlBtaneo  in  time c  =  vet.  acquired 
McondB  or  fracttona. feet  and  decimal*. 

(,  with  vel.  =  i>. by  faU,  in  feet. 

0001 
0- 000018 

0.000032 00328 
001 000181 

0-00322 

0-322 

01 01810 0.3220 

3-220 

i 0  miB 

0-.5031 

4  1125 

i 10062 2  01.35 8  1)50 
i 

4  02.')0 80500 
16-100 

i 9  0562 18-1125 

^-150 

t 12  3284 
24-6568 28-175 

1 161 32  2 

32-2 

2 

64-4 
128-8 

64-4 

3 1449 

289-8 
96-6 

4 

257-6 
515-2 

128-8 

5 402  5 

8O0-O 161-0 

6 
.579-6 

11.59-2 

1932 
7 

7H8-9 
1577-8 

225-4 

S 
1030-4 

2060  8 

2.57-6 

9 
1*14-1 

26088 

289-8 

10 

1610-1 32-20-0 
322- 0 

12 
2:Sl8-4 

4636-8 

386  4 

15 

4622-5 
9245-0 

48:3  0 
18 

5216-4 10432-8 

579-8 

20 6440  0 

12880-0 

644  0 

The  law  of  falling  bodies  is  illustrated  by  a  machine  in- 
vented by  George  Atwood  {q.  i\).  The  appearance  of  the 

machine  is  shown  in  the  accompanying  figure.     An  upright 
column  about  8  feet  high 
sustains  a  small  platform  on 
which  the  essential  part  of 
the  machine  rests.  This 

consists  of  a  light  wheel  deli- 
cately supported  upon  large 

friction-wheels  and  carrying 
two  equal  weights  suspended 
at  the  extremities  of  a  slen- 

der and  very  flexible  silken 
cord,  which  runs  in  a  groove 
upon  its  circumference. 
While  these  two  weights 
continue  to  be  equal  the  sys- 

tem remains  .at  rest,  but  if 

an  additional  weight,  how- 
ever small,  be  placed  upon 

either,  this  one  will  descend, 
and  in  descending  will  gen- 

erate a  velocity  in  a  given 
time  as  many  times  less  than 
that  produced  in  the  same 
time  by  gravity  in  bodies 
falling  freely,  as  the  added 
weight  is  less  than  the  entire 
mass  moved.  It  is  common, 
in  experimenting  with  this 
machine,  to  employ  weights 
having  a  definite  proportion 
to  this  mass.  Thus  if  the 

whole  mass  is  sixty -four 
times  as  heavy  as  the  added 
weight  which  furnishes  tlie 
motive-power,  the  velocity 
generated  in  one  second  will 
be  the  sixty-fourth  part  of 

32  feet  (disregarding  for  the  moment  the  fraction) — that  is  to 
say,  6  inches.  And  as  the  space  fallen  through  in  the  fii-st 
second  from  rest  is  only  halt  as  great  as  that  which  ex- 

presses the  acquired  velocity,  the  weights  of  the  machine 
will  move  only  I!  inches  in  this  first  second.  In  prepar- 

ing for  experiment,  one  of  the  weights  is  loaded  and  raised 
nearly  to  the  jjlatform  at  the  top  of  the  column,  where  it  is 

Atwood's  rimchine. 

detained  by  a  movable  arm  brought  beneath  it,  and  is  held 
at  n^st  at  the  zero  of  a  divided  scale,  shown  in  the  figure, 
on  which  the  distances  of  descent  are  to  be  noted.  A  clock, 
supported  by  a  bracket  on  the  side  of  the  column,  is  con- 

nected with  the  movable  arm  above  menliotuMl  by  a  niecli- 
anism  which  causes  the  arm  to  dro[)  just  as  the  second-hand 
marks  zero.  Sliding  on  the  scale  is  a  small  movable  brabs 
stage,  which  may  lie  placed  at  any  point  at  which  it  is  de- 

sired to  arrest  the  fall.  And  there  is  also  a  ring  sliiling  on 
the  same  scale,  on  which  the  load  of  the  descending  weight 
may  rest,  leaving  the  weight  afterward  to  descend  un- 

loaded. The  forms  of  the  weights  used  as  loads  may  be 
seen  represented  on  the  left  in  the  figure,  where  also  are 
given  direct  views  of  the  stage  and  ring.  The  loading 
weights  designeil  to  be  arrested  by  the  ring  are  constructed 
with  arms.  The  others  are  simple  disks  notched  to  the 
center,  that  they  may  not  interfere  with  the  .suspending 
hook  and  cord.  The  clock  marks  the  seconils  with  a  lond 
tick.  The  moment  at  which  the  load  is  taken  off  by  the 
ring,  or  at  which  the  moving  weight  strikes  the  stage,  is  in- 

dicated by  th(!  sound  of  the  contact.  The  law  of  motion  is 
illu.strated  by  noting  the  points  on  the  scale  at  which  coin- 

cidence takes  [ilace  between  these  sounds  and  the  beats  of 
the  clock.  Thus  if,  as  above  supposed,  the  load  is  one  sixty- 
fourth  of  the  whole  moving  mass,  and  the  stage  is  fixed  3 
inches  below  zero,  the  stroke  of  the  weight  on  the  stage  will 
coinciiie  exactly  with  the  first  beat  of  the  clock  heard  after 
the  movement  begins ;  but  in  order  that  coincidence  may 
occur  at  the  s(«ond  beat,  the  stage  must  be  placed  at  four 
times  as  great  a  distance  down,  or  at  12  inches.  For  coin- 

cidence at  the  third  beat  the  distance  must  be  nine  times  as 
great,  or  27  inches.  In  like  manner  four  seconds  require 
sixteen  times  as  great  a  distance ;  and  five  seconds  twenty- 
five  times,  or  75  inches,  which  is  equal  to  6  ft.  3  in.  This 
illustrates  the  law  of  uniform  acceleration  theoretically  es- 

tablished above — viz.,  that  the  space  is  as  to  the  sijuare  of 
the  time.  If,  however,  the  moving  weight  be  unloaded  at 
the  distance  three,  by  placing  the  ring  at  that  point,  then  its 
subseqvient  motion  will  not  be  accelerateil.  but  uniform,  and 

its  velocity  will  be  2x3=  6" ;  so  that  it  will  take  it  twelve 
additional  seconds  (or  thirteen  in  all)  to  reach  the  stage  at 
the  seventy-fifth  inch — a  point  which,  under  the  previously 
supposed  conditions,  it  reaches  in  five.  See  Acceleration 
and  Force.  S.  Newcomb. 

Falling-  Sickness :  See  Epilepsy. 
Fall  ins:  Stars:  See  Meteors. 

Fallnierayer.  faal-me-ri  er,  Jakob  Philip:  traveler,  polit- 
ical agitator,  and  historical  investigator ;  b.  at  Tschotsch,  in 

Tyrol,  Dec.  10.  1790.  His  contributions  to  the  history  of 
Greece  during  the  Middle  Ages  are  of  great  value  and  in- 

clude Geschichte  der  Kaiserthums  Trapezmd  (Munich, 
1827);  ffescMchte  des  Halbinsel  Morea  in  Miitelalter 

(Stuttgart,  1830-36).  He  was  the  first  -svho  asserted  that 
the  modern  Greeks  are  properly  a  branch  of  the  Slavonic 
family  of  races,  and  that  in  spite  of  their  language  they  have 
but  little  of  the  blood  of  the  ancient  Greeks  in  their  veins. 
D.  at  Munich.  Apr.  26,  1861. 

Fall  of  5Ian  :  in  theology,  the  lapse  of  the  first  man,  and 
through  him  the  lapse  of  the  race,  from  the  state  of  integrity 
into  that  of  corruption.  The  myths  and  legends  of  pagan- 

ism have  many  parallels  with  the  scriptural  account  of  the 
Fall.  The  tree  of  knowledge  is  generally  regarded  as  sim- 

ply afi'ording  the  means  of  testing  man,  not  as  ha\-ing  in  its 
fruit  any  special  objective  character,  The  serpent  is  sim- 

ply organic  and  instrumental,  the  mask  of  the  real  tempter, 
the  devil.  The  sin  of  the  Fall  is  apostasy  from  moral  fellow- 

ship with  God,  caused  by  abuse  of  the  fi-eedom  of  the  will, 
and  followed  by  the  loss  of  the  divine  image  and  by  liability 
to  temporal  and  eternal  death  on  the  part  of  Adam  and  his 

posterity.  Various  explanations  have  'been  urged  as  substi- tutes for  the  historical  sense  of  the  narrative,  both  in  ancient 

and  modern  times.  The  Ophites  regarded  the  serpent  as  in- 
carnate Wisdom.  Many  modern  German  thinkers  consider 

the  Fall  as  a  necessary  part  of  man's  development  in  reason 
and  character.  "  the  happiest  event  in  human  history." 
Hasc  calls  it  •'  the  image  of  that  which  occurs  in  every  man." 
Nitzsch  says,  "it  is  true  history,  but  not  actual."  See 
Krauth,  C'onnei-vafire  Reformatimi,  376—4.5.5,  and  Hodge. 
Systematic  Theology,  ii.  123-129. 
Fallopian  Tubes  [named  from  Fallopits,  q.  v\  or. 

more  ]ii-iiperly.  Ovidilfts  :  in  the  higher  animals,  two  canals 
in  the  free  margin  of  the  broad  ligaments  of  the  uterus,  one 
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on  either  side,  exteiuliiijj  from  the  ovary  to  t.lie  uterus.  In 
woman  the  tubes  are  each  about  4  inclios  lonp,  witli  a  very 
narrow  passage  along  the  inner  half  of  the  length,  but  much 
larger  outward.  Tlie  inner  end  opens  into  the  cavity  of 
the  uterus,  and  the  trunniet-shaped  outward  end  opens  into 
the  abdominal  cavity.  Tlie  outward  end  is  fimbriated  with 
fringe-like  processes,  and  luis  been  called  morsii.1  didboli. 
The  oviducts  are  identical  with  what  are  ealUtd  Mliller's 
ducts  in  the  foetus.  Birds  have  but  one  developed  oviduct. 
In  most  marsupials  each  tube  serves  as  a  separate  uterus. 
In  the  higher  animals  the  utei'us  and  vagina  are  regarded 
as  formed  by  the  union  of  the  oviducts.  Tlie  function  of  the 
Fallopian  tubes  is  to  convey  the  ovum  from  the  ovary  to 
the  uterus. 

Fallo'piiis,  or  Fallopio,  Gabriele  :  anatomist;  b.  at 
Modena,  Italy,  in  152;j,  or,  according  to  Tomassini,  in  14U0. 
With  Vesalius  and  Eustachius(the  latter  his  rival)  Pallopius 
has  the  honor  of  "being  the  cliief  restorer  of  anatomical 
science;  he  taught  at  Perrara  and  Pisa,  and  in  1.551  liecame 
Professor  of  Anatomy  and  Surgery  at  Padua  and  director  of 
the  botanic  gardens.  His  name  is  given  to  the  Fallopian 
tubes,  which  he  did  not  first  discover  (as  he  was  long  re- 

puted to  have  done),  though  he  first  suggested  their  real 
lunction.  A  complete  edition  of  his  works  was  published 

in  1600.     D.  at  Padua,  Oct.  9,  156-3, 

Falloux,  fald'loo',  Frederic  Alfred  Pierre,  Vicomte 
de  :  authoi-  and  politician ;  b.  at  Angers,  France,  May  7, 
1811 ;  became  distinguished  ;is  a  political  leader  of  the 
Catholic  party,  but  retired  from  pidJie  lite  in  1851 ;  became 
one  of  the  editors  of  the  Correspoiidant  in  185.5 ;  and  was 
known  by  his  Histoire  de  Louis  XVI.  (1840),  a  legitimist 
work ;  Histoire  de  Pie  V.  (1844) ;  Madame  Swetchine,  sa  vie 
et  ses  oeuvres  (1859) ;  Madame  Siretchine,  Journal  de  sa,  con- 

version (1863) ;  another  volume  of  Madame  Swetchine's 
letters  1866 :  and  some  devotional  works ;  also  by  two  vol- 

umes of  political  speeches  and  writings  (1883).  D.  at 
Angers,  Jan.  6,  1886. 

Fallow  [probably  same  word  as  fallow,  in  fallow  rfcer], 
or  Naked  FaHow :  land  which  is  allowed  to  rest  after 
croiiping  for  one  or  iiKjre  seasons  with  no  tillage,  except 
perhaps  one  or  more  plowings.  The  custom  is  a  very  an- 

cient one,  and  is  chiefly  useful  on  heavy  soils,  where  it  acts 

probably  by  way  of  liberating  plant-food  from  hitherto 
unavailable  compounds.  It  has,  among  the  best  farmers, 
given  way  to  what  is  called  the  green  fallow,  of  which  the 
clover-fallow  is  one  of  the  best  kinds.  Some  green  crop,  as 
clover  or  buckwheat,  is  grown  and  allowed  to  rot  on  the  sur- 

face, or  is  plowed  under.  This  crop  serves  to  choke  the 
■weeds  and  to  fertilize  the  land,  and  while  growing  saves  the 
soil  from  blowing  away  and  from  baking. 

Fallowchat :  See  Wheatear. 

FaUow  Deer  [fallow  is  from  0.  Eng.  fealii.  pale  yellovr : 
Icel.  fijlr,  pale  :  O.  II.  Germ,  falo,  pale,  withered,  yellow  > 

Mod.  Germ.  Fahl.  Cf.  haX.  palle're,  be  pale  :  hUh.  pdlvas, 
yellow  :  Sanskr.  palita-s.  gray] :  a  species  of  deer  (Dama 
vulgaris) ;  the  most  common  deer  of  Europe,  found  also  in 
Northern  Africa.  Though  very  common  in  England,  it  is 
supposed  to  have  been  introduced  there  only  by  the  Roman 
colonists.  In  a  wild  state  it  exists  in  Southern  Europe,  but, 
as  remains  found  in  the  later  Tertiary  show,  its  range  orig- 

inally extended  farther  N.  In  summer  it  is  beautifully  mot- 
tled. The  male  is  called  a  buck,  the  fenude  a  doe,  the  young 

a  fawn.  The  doe  is  without  horns.  The  venison  of  the  fal- 
low deer  is  regarded  as  the  most  savory  known.  It  is  smaller 

than  tlie  stag,  and  has  more  spreading  and  palmated  horns. 
It  goes  in  herds,  and  each  herd  has  its  master,  an  old  buck, 
which  all  the  others  obey. 

Fallows,  Samuel,  D.  D.  :  clergyman ;  b.  at  Pendleton, 
near  Manchester,  England,  Dee.  13,  1835;  i-emoved  with  his 
parents  to  Wisconsin  1845 ;  graduated  as  valedictorian  at 
the  University  of  Wisconsin  1859  ;  became  a  minister  of  the 
Methodist  Episcopal  CUiurch ;  entered  the  army  as  chaplain 
1861;  afterward  engaged  in  active  military  service;  reached 
the  rank  of  colonel  and  brevet  brigadier-general ;  was  seven 
years  a  regent  of  tlie  University  of  Wisconsin;  was  State 
superintendent  of  public  instruction  1870-72;  became  pres- 

ident of  the  Illinois  Wesleyan  University  at  Bloomington 

1874 ;  rector  of  St.  Paul's  Keformed  Episcopal  church,  Chi- 
cago, May,  1875 ;  editoi-in-chief  of  the  Appeal,  the  organ  of 

the  Reformed  Episcopal  Church.  Jan.,  1876;  and  was  chosen 
a  bishop  of  the  Reformed   Episco|ial  Church  July  15,  1876, 

at  the  fourth  general  council  of  that  organi;;ation,  held  at 
Ottawa,  Clanada.  He  has  published  a  Supplemental  Dic- 

tionary (1884)  and  I'ast  Noun  (1886). 

Fall  River:  city,  jiort  of  entry,  and  important  railway 
and  manufacturing  center;  Bristol  co.,  Mass.  (for  location 

of  county,  see  map  of  Massachusetts,  i-ef.  .5-1) ;  in  lat.  40° 43' 
8"  N.,  Ion.  71°  9'  37J"  W. ;  on  the  Rhode  Island  border,  on 
the  eastern  side  of  Mt.  Hope  Bay.  the  northeastern  arm 
of  Narragansett  Bay,  and  along  Taunton  i-iver,  some  20 
miles  from  the  sea.  It  is  about  9  miles  in  length,  compris- 

ing 27i  sq.  miles;  is  48^  miles  S.  of  Boston.  Mass.,  20  from 
Providence.  R.  I.,  15  from  Taunton,  i\Iass.,  13  from  New 
Bedford,  Mass..  and  18  from  Newport.  R.  1.,  being  central 
to  them  all  and  connected  with  each  by  railway,  it  has  a 
safe  and  commodious  harbor  at  the  liead  of  deep-water  nav- 

igation. 3Janufactiires. — Fall  river  furnishes  abundant  water- 
power,  as  it  here  falls  137  feet  in  less  than  half  a  mile.  The 
volume  of  water  is  so  uniform  that  mills  are  built  directly 
across  the  stream  without  danger  from  freshets.  The  cen- 

sus of  1890  showed  313  manufacturing  establishments  with 
a  capital  of  .|86,513,260,  giving  employment  to  22.822  per- 

sons, at  an  annual  wage  of  .|8.314.811.  The  cost  of  ma- 
terials was  $16,926,445;  the  value  of  products,  |31.039.451. 

The  industries  comprise  immense  granite  quan'ies,  iron- 
works that  turn  out  over  100.000  kegs  of  nails  yearly,  large 

calico  print-works,  a  woolen-factory,  a  large  bleachery.a  spool 
and  bobbin  factory,  etc.,  but  the  city  is  chiefly  noted  as  the 
most  important  cotton-manufacturing  center  in  the  U.  S. 
In  1893  there  were  67  mills,  keeping  in  motion  2,208,134 
spindles  and  51,446  looms. 

Puhlic  Institutions,  etc. — The  city  contains  41  churches 

(30  Protestant  and  11  Roman  Catholic),  a  children's  home,  a 
public  library  with  over  41,000  volumes,  and  excellent 
schools,  comprising,  besides  those  of  lower  grade,  8  gram- 

mar schools  and  the  B.  M.  C.  Durfee  High  School,  a  stately 
granite  structure,  completely  equipped,  and  occupying  an  en- 

tire scjuare.  The  city  has  electric  street  railways,  an  excel- 
lent system  of  sewers,  several  public  parks,  and  a  system  of 

water-works,  completed  at  a  cost  of  |1,500,000,  bringing  the 
water  from  Watuppa  Lake,  a  lieautiful  sheet  of  water  10 
miles  long  on  the  eastern  side  of  the  city.  Fall  River  was 
first  settled  in  16.59,  became  a  town  in  1803,  and  was  incor- 

porated a  city  in  1854.  Pop.  (1880)  48,961  ;  (1890)  74,398; 

(1895)  89,203.  Publishers  of  "  News." 
Falls  City:  city;  capital  of  Richardson  co..  Neb.  (for  loca- 

tion of  county,  see  map  of  Nebraska,  ref.  11-11) ;  on  two  rail- 
ways ;  9  miles  W.  of  the  Missouri  river;  in  the  Great  Nema- 

ha valley.  It  has  excellent  flouring-mills,  broom-factory, 
pork-packing  house,  foundry,  canning-factory,  windmill- 
factory,  steam  elevators,  a  fine  system  of  water-works,  etc. 

Pop.  (1880)  1,583 ;  (1890)  3,103.        Editor  of  "Journal." 
Falls  of  Montmorency;  See  Montmorency,  Falls  of. 

Faliiioutli,  tal'muth ;  seaport  of  Cornwall,  England;  on 
a  branch  of  the  estuary  of  the  Fal,  which  here  forms  one  of 
the  best  harbors  in  England  ;  5  by  1  to  2  miles  in  extent,  13 
to  18  fathoms  deep,  and  capable  of  sheltering  500  vessels  at 
once  (see  map  of  England,  ref.  15-C).  It  is  a  rendezvous 
for  fleets  and  mail-packets.  The  entrance  is  defended  by 
Pendcnnis  and  St.  Mawes  castles.  Tin,  copper,  fuel,  and 
pilchards  are  exported.     Pop.  (1891)  4,373. 

Falmouth :  town  ;  capital  of  Pendleton  co.  Ky.  (for  loca- 
tion oi  county,  see  map  of  Kentucky,  ref.  3-1)';  on  the  Louis- 

ville and  Nashville  Railroad;  40  miles  S.  by  E.  of  Cincin- 
nati, 0.,  and  on  Licking  river  at  the  mouth  of  the  South 

Licking.  It  has  7  churches,  a  large  free  school  and  acad- 
emy, a  woolen-mill,  saw-mill,  3  flouring-mills,  distillery, 

creamery,  and  canning-factory.  Agriculture  is  the  chief 
industry,  and  the  place  is  a  trading-point  for  the  White 

Burley  tobacco  district.     Pop.  (1880)  "^967;  (1890)  1.146. 
Editor  of  "  Guide." 

Falmouth:  township;  Barnstable  co.,  Mass.  (for  location, 
see  map  of  Massachusetts,  ref.  5-K);  on  Cape  Cod  Div.  of 
N.  Y.,  N.  H.  and  H.  R.  R.,  at  the  extreme  west  end  of  Cape 

Cod  ;  on  the  shores  of  Buzzard's  Bay  and  Vineyard  Sound. 
It  has  a  spacious  harbor  at  Wood's  Holl,  which  is  safe,  never freezes,  and  is  of  sufficient  depth  for  the  largest  ships  or 
steamers.  It  is  noted  as  a  watering-place,  and  Falmouth 
Heights  has  a  wide  reputation  as  a  seaside  resort.  Pop. 

(1880)2,432;  (1890)  2..567 ;  (1895)2.655. 
Editor  of  "  Cape  Cod  Independent." 
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False  Bay  :  an  inlet  on  the  east  side  of  the  mountainous 
district  of  SoMlli  Africa,  wliich  terminates  in  the  Cape  of 
Good  Hope.  As  it  is  sheltered  from  the  northwest  monsoon, 
to  which  the  harbor  of  Cape  Town  is  exposed,  it  receives 

periodically  all  trading-vessels  from  Cape  Town  for  tempo- 
rary protection,  and  it  is  the  permanent  station  of  the  naval 

force  of  Cape  Colony. 
Kiilsc^  Decretals:  See  Decretals,  False. 

I'alse  Imprisonment :  an  unlawful  deprivation  of  per- 
sonal liberty.  To  constitute  this  offense  it  is  not  necessary 

that,  there  should  be  an  actual  incarceration  of  the  person, 
or  that  any  actual  force  sliovdd  be  employed  in  procuring 
the  wrongful  restraint.  An  unwarrantable  detention  in  a 
l)rivate  apartin<'nt,  or  even  in  a  public  highway,  is  sufficient, 
and  there  need  lie  no  other  exercise  of  power  than  a  mere 
conuniind  or  direction  to  submit  to  arrest,  provided  it  is  ac- 

companied with  such  a  display  of  authority,  or  such  threats 
of  compulsion,  or  exhibition  of  means  to  procure  compli- 

ance, as  naturally  lead  the  person  accosted  to  believe  that 

he  is  submitting'to  legal  authority,  or  tliat  he  will  be  forced 
to  yield  if  he  attempts  resistance.  It  is  enough  that  one"s 
•voluntary  control  and  direction  of  his  own  movements  is 
•wi-ongfuily  interfered  with.  False  imprisonment  usually 
■occurs  from  the  unjustifiable  exercise  of  pretended  legal  au- 

thority, as  by  arresting  without  process  when  process  is 
inowii  to  be  necessary,  or  when  there  is  a  mistaken  assump- 

tion that  a  case  is  one  in  whicli  no  process  is  required  to 
sanction  an  arrest.  For  instance,  a  constable  or  other  peace- 
officer  has  power  to  arresi  without  wai'rant  if  he  have  reason- 
.able  ground  of  suspicion  that  a  felony  has  been  committed 
and  that  the  person  whom  he  seeks  to  detain  is  the  offender. 
In  like  manner  a  private  individual  needs  no  legal  process 
to  justify  him  in  taking  into  custody  the  supposed  perpe- 

trator of  a  felony  whose  guilt  is  reasonably  jiresumable.  A 

private  person's  ]irivilege  in  this  respect,  however,  is  more restricted  than  that  of  a  constable,  for  mere  suspicion  that 
the  offense  has  been  committed  is  not  enough,  liut  it  must 
be  shown  to  have  actually  occurred,  even  though  the  party 
suspected  be  in  fact  innocent.  Furthermore,  any  person, 
whether  he  be  an  officer  or  not,  in  whose  presence  a  breach 
of  the  peace  is  committed,  may  detain  the  wrongdoer  and 
deliver  him  to  the  [iroper  legal  authorities  for  punishment. 
But  whenever  the  right  of  arrest  without  warrant  is  exer- 

cised, a  just  occasion  must  be  shown  to  exist  by  the  entire 
correspondence  of  the  circumstances  of  the  case  with  those 
requirements  which  alone  afford  a  sufficient  cause  for  de- 

tention without  process,  or  the  person  making  the  arrest  will 
beguilty  of  false  imprisonment.  In  all  other  grades  of  of- 

fense legal  process  is  necessary  to  justify  an  arrest,  and  with- 
out it  any  restraint  or  detention  of  a  person  is  unlawful.  So 

an  arrest  is  invalid  and  wrongful,  even  if  made  \inder  color 
of  process,  if  the  process  be  void  from  some  irregularity  or 
defect,  or  if  the  arrest  be  made  on  an  unlawful  occasion,  as 
on  Sunday  or  a  legal  holiday  upon  civil  process  merely.  All 

■who  are  engaged  in  a  wrongful  interference  with  a  person's liberty,  either  as  principals  or  instigators,  or  those  who  are 
indirectly  its  cause,  as  by  suing  out  illegal  process,  knowing 
it  to  be  unjustifialile,  are  guilty  of  an  unlawful  arrest,  and 
equally  ])uuishable. 

The  remedies  for  false  imprisonment  are  adapted  to  secure 
either  a  restoration  of  the  person  confined  to  liberty,  as  by 

"writ  of  Habeas  Corpus  ((/.  v.),  or  the  punishment  of  the 
party  who  is  chargeable  with  the- wrongful  confinement,  as 
by  a  civil  action  for  damages  or  a  criminal  indictment. 
The  jealous  care  and  watchfulness  with  which  the  right  of 
personal  liberty  is  protected  at  common  law,  and  the  nu- 

merous safeguards  which  have  been  provided  to  secure  its 
unhampered  exercise,  are  abundantly  indicated  by  this  va- 

riety of  remedies,  and  by  the  strict  rules  which  confine  the 
power  of  arrest  without  process  within  narrow  limits,  only 
permitting  its  exercise  when  offenses  of  a  particularly  crim- 

inal character  are  to  be  punished,  and  when  any  require- 
ment of  delay  for  the  purpose  of  obtaining  a  warrant  would 

be  attended  with  danger  to  the  welfare  of  the  community. 

The  high  degree  of  civil  liljerty  which  English-speaking 
peoples  have  developed  and  maintained  so  sedulously  is  an 
outgrowth  of  that  sense  of  personal  independence  and  indi- 

viduality of  which  the  law  of  false  imprisonment  furnishes 
.so  ample  and  noteworthy  an  exemplification.  See  the  arti- 

cle hirRISONMBNT. 

False  Pretenses :  Sec  Cheat. 

Falster.  fiial'stf-r:  Danish  island  in  the  Baltic:  separated 
from  Sceland,  Miien,  and  Laaland   by  very  narrow  sti'aits. 

It  is  very  low,  entirely  flat,  am!  somewhat  unliealthfr.l,  but 
it  is  very  fruitful  and  w(dl  cultivateil.  It  has  an  area  of 
18:i  sq.  miles,  and  a  population  of  35,000.  The  principal 
town  is  NykjiJbing,  on  the  Guldborgsund. 

Falster,  Christia.v:  Danish  poet  and  classical  scholar; 
1).  Jan.  1,  1600.  He  spent  his  life  as  rector  of  the  school  at 
Kibe,  refusing  two  calls  to  the  university.  As  a  poet  he  is 
chiefly  distinguished  for  his  satires,  which  were  published 
anonymously  at  various  times  between  1720  ami  1740.  His 
philological  activity  was  mainly  in  the  line  (jf  Latin.  He 
made  collections  for  an  extensive  work  on  Aulus  Gellius, 
which  was  never  published.  His  best-known  contribution 
to  scholarship,  a  collection  of  papers  under  the  title  of 
Amcenitates  Philologicce.  was  fiublished  at  Amsterdam  in  3 
vols.  (1729-32).    D.  Oct.  24,  1752.  G.  L.  K. 

Falun,  faa  loon,  or  Fahliin  :  town  rif  Sweden;  at  Lake 
Runn ;  120  miles  N.  W.  of  Stockholm  (see  map  of  Norway 
and  Sweden,  ref.  10-F).  It  is  fanious  foV  its  copper  mines, 
which  gave  Gustavus  Adol()hus  occasion  to  call  it  "the 
treasury  of  Sweden,"  as  at  that  time  the  mines  yielded  3,000 
tons  annuallv.  The  amount  vielded  yearly  has  decreased  to 
400  tons,  however.     Pop.  (1H91)  8,010. 

Fama^os'ta,  or  Fama^usta :  city  on  the  eastern  coast 
of  Cypnis  (see  map  of  Turkey,  ref.  7-G).  From  the  twelfth 
to  the  eighteenth  centurj',  while  Cyprus  was  under  the  Ve- 

netian rule,  Fanuigosta  was  one  of  the  principal  commercial 
cities  of  the  Levant,  ijut  now  its  defenses,  warehouses,  palaces, 
and  churches  are  in  ruins,  and  its  harbor  is  choked  up  by  sand. 
Corn  and  pomegranates  are  exported.     Pop.  (1891)  3,367. 

Familiars  [liter.,  those  belonging  to  the  family,  i.  e.  to 

the  olTicial  family  of  the  inquisitor.  From  Lat.  familia'ris, 
deriv.  of  fami'lia,  family]  :  See  Inquisition. 
Familiar  Spirits  [familiar  is  via  Fr.  from  hat.  famili- 

fl/c/.f,  familiar,  (hmiestic,  deriv.  of /n»n' /i'o,  family,  house- 
hold] :  demons  su]iposed  to  be  in  attendance  upon  fortune- 

tellers, necromancers,  and  the  like.  The  original  Hebrew 
word  (3ix ;  plu.  nisis)  which  is  rendered  in  the  English 
version  familiar  spirit  or  npirits  occurs  in  the  Bible  at 
least  fifteen  times  (Lev.  xix.  31 ;  xx.  6,  27  :  Deut.  xviii.  11  : 
1  Sam.  xxviii.  3,  7,  8,  9  ;  2  Kings  xxi.  6  :  xxiii.  24  ;  1  Chron. 
X.  13:  2  Chron.  xxxiii.  6:  Isa.  viii.  19;  xix.  3:  xxix.  4). 
The  primary  meaning  of  ni3iX.  olxifh.  is  hnthern  bottles, 
suggesting  the  idea  of  inflation  by  the  familiar  spirits,  with 
some  reference,  perhaps,  to  the  tricks  of  ventriloquism.  The 
Hebrew  word  has  also  two  secondary  senses.  In  some  of 
the  passages  referred  to  above  it  denotes  the  persons  who . 
"  have  "  or  employ  familiar  spirits  ;  in  others,  it  denotes  the 
spirits  themselves.  For  example,  persons  are  meant  in  Lev. 
xix.  31,  and  spirits  in  Deut.  xviii.  11.  Nothing  is  said  in 
the  Bible  to  justify  the  inference  that  such  spirits  were 
actually  in  attendance  upon  fortune-tellers  and  necroman- 

cers. 'The  witch  of  Endor  (1  Sam.  xxviii.)  was  generally 
supposed  to  have  a  familiar  spirit.  But  the  coming  of 
Samuel  in  answer  to  her  incantations  appears  to  have  been 
more  than  the  witch  herself  was  expecting. 

Familists.  or  Family  of  Love :  an  English  mystic  sect ; 

founded  in  Holland  by"  Henry  Nicholas,  a  native  of  West- 
phalia, and  originally  an  Anabaptist,  and  finally  transferred 

to  England  near  the  middle  of  the  sixteenth  century.  They 
taught  that  religion  consists  wholly  in  love,  independently 
of  any  form  of  truth  held  and  believed.  Through  love 
man  could  become  absolutely  absorbed  in  and  identified 

with  God  in  a  subjective  sens"e :  that  God  regards  not  the outward  actions,  but  only  the  heart ;  that  to  the  pure  all 
things  are  pure,  even  things  forbidden.  Nicholas,  as  the 

apostle  of  this  "  service  of  love,''  claimed,  it  is  said,  supe- riority over  Christ,  on  the  ground  that  Closes  only  preached 

Jwpe.'Christ  faith,  hnt  he  preached  love.  Much  misrepre- 
sentation of  their  confession  of  faith  (given  in  Stryjie's 

Annals,  ii.  57)  brought  out  an  Apology  in  1575.  in  which 

they  sought  to  identify  themselves  with  evangelical  Chris- 
tiaiiitv.  In  1.580  Queen  Elizabeth  instituted  an  investiga- 

tion into  their  practices,  and  in  consequence  they  were  dis- 
persed and  their  books  publicly  burned.  They  continued 

to  flourish,  however,  for  another  century,  and  in  1604 
Ijetitifined  King  James  for  permission  to  publicly  clear 
themselves  of  the  charges  preferred  against  them.  This  re- 
(piest  was  denied  them,  because  they  were  known  to  have 

been  guilty  of  grossly  innnoral  practices.  (Baxter,  Auto- 
biography, p.  77.)  See  a  curious  book  by  J.  R.  (John 

Rogers)  entitled  The  Displaying  of  an  Horrible  Sect  nam- 
ing  themselves  the  Family   of  Love   (London,  1579),  and 
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Kiiewstiib,  (Jonfutaliun  of  Monstrous  and  IIorrMo  Heresies 
tnioght  hy  H.  N.,  etc.  (Loudon,  ISi?!));  Mosliuim,  Kcclesiasti- 
cal  History,  cli.  xvi.,  §  iii.,  p.  xii.,  §  25 :  (JoUior,  Ecclesiasti- 

cal History  of  Eiu/land,  vi.  HOd  ;  vii.  ;U1  ;  I  [anlwick, //»'«- 
tori/  of  the.  Reformation,  cli.  v.;  i'a,m&YC,  Philos.  Weltaii- 
nchauimff  d.  /icformationzeif  (Stuttgart,  1847) ;  R.  Harclay, 
The  Tuner  Life  of  the  Religious  Societies  of  the  Common- 

wealth (3il  ed.  London,  1877). 

Family  [Fr.  famitle  <  Lat.  familia,  household] :  etymo- 
logically  the  servants  or  slaves  of  a  household  ;  extended  to 
designate  tlie  group  of  persons,  including  wife,  children, 
and  servants,  who  in  Roman  law  were  under  the  patria  po- 
testas.  Tlie  word  acquired  biological,  ethnological,  and  legal 
meanings  that  are  often  confused.  The  traditional  belief, 
definitely  formulated  by  Aristotle  in  the  Politics,  that  the 
patriarchal  family  was  the  primitive  social  group,  which 
grew,  by  tlie  multiplication  of  descendants,  into  the  tribe 
and  the  state,  lias  been  challenged  by  modern  ethnographers. 
Bachofen,  Morgan,  McLennan,  Post,  etc.,  find  many  evi- 

dences, including  a  descent  of  names  and  jiroperty  in  the 
female  line,  that  mankind  lived  originally  in  unorganized 
hordes  or  bands,  within  which  definite  family  relationships 
were  slowly  evolved.  The  patriarchal  theory  has  been  de- 

fended by  Sir  Henry  Sumner  Maine,  and  Starcke  and  Wester- 
marek  hold  that  a  definite  paternal  family  has  always  ex- 

isted in  human  communities.  In  Eurojie  and  the  U.  S.  the 
stability  of  the  family  is  threatened  by  the  increase  of  di- 

vorce.   See  Sociology.  Franklin  H.  Giddinos. 

Family  :  in  zoology,  a  group  of  animals  intermediate  be- 
tween the  genus  and  order;  it  is  based  on  structural  fea- 

tures of  a  more  general  character  than  the  genus,  while  the 

limits  are  determined  by  the  range  and  extent  of  the  diff^er- 
ential  characters  which  exist  between  the  typical  form  and 
the  next  allied  :  a  family  may  therefore  l^e  monotypic  (i.  e. 
limited  to  a  single  known  species),  or  exceedingly  polymor- 

phic (i.  e.  embracing  thousands  of  species).  Examples  of 
family  groups  are  found  among  mammals  in  the  cat-like 
animals  (Felidie).  the  dog-like  animals  (Canidm),  and  the 
bear-like  animals  (6V.st</(P),  in  the  order  oiCarnivora;  in 
the  horses  and  asses  (Eqiiidfe).  the  rhinoceroses  {R/iinocero- 
tidce),  the  tapirs  (Tapl ridiii).  and  the  hollow-horned  rumi- 

nants— i.  e.  cattle,  sheep,  goats,  and  antelopes  (BovidiB) — in 
the  order  of  Ungulates,  and  in  man  (llominidip)  in  the 
order  of  Primates.  Inasmuch  as  a  distinctive  similarity  of 
form  is  associated  with  the  structural  characters  which  dis- 

tinguish most  of  these  and  many  other  families,  especially 
of  mammals,  the  group  has  been  defined,  by  Prof.  Agassiz, 
Hs  the  embodiment  of  form  determined  liy  .structure.  This 
definition,  however,  entirely  fails  in  many,  and  even  per- 

haps most,  cases  ;  for  example,  in  the  UnionidiB  some  forms 
are  higher  than  long,  while  others  are  extremely  elongated  : 
and  in  the  Primates  there  is  a  greater  difference  in  form  be- 

tween some  monkeys  of  one  family  than  there  is  between 
others  of  different  families.  Families  are  therefore  distin- 

guished on  account  of  certain  differences  in  structure  which 
may  or  may  not  be  correlated  with  corresponding  mollifica- 

tions of  form.  No  exact  criterion  can  be  given,  discrimina- 
tion being  a  matter  of  judgment. 

The  term  family  was  originally  introduced  by  French 
naturalists  as  the  vernacular  equivalent  of  the  Latin  ordo, 
and  in  this  sense  it  is  still  used  by  botanists — e.  g.  by  Dr. 
Asa  Gray,  who  combined  certain  forms  in  groups,  for  which 
he  employed  the  word  order  as  the  scientific  term,  and  famili/ 
as  the  popular ;  thus.  Order  1.  Rammculacem  (crow-foot 
family).  By  Lamarck  and  Latreille,  however,  the  two 
terms  were  restricted  in  meaning,  the  word  order  lieing  re- 

tained in  the  sense  in  which  it  was  employed  by  Linnanis, 
while  the  word  family  was  re-established  for  a  section  of 
the  order.  Later  (in  1811),  William  Ivirby  {Trans.  Linn. 
Soc,  London,  xi.,  p.  88)  proposed  that  all  families  should 
have  the  patronymic  termination  -idm  ;  and  this  was  grad- 

ually adopted,  and  now  it  is  almost  universally  employed 
by  zoologists.  Although,  strictly  speaking,  the  use  of  this 
termination  may  not  always  be  in  exact  accordance  with 
grammatical  purity,  its  great  convenience  as  a  uniform  in- 

dicator of  the  taxonomio  value  of  the  group  outweighs  the 
objections,  and  has  insured  its  currency. 

Theodore  Gill. 

Family  of  Love :  See  F.^milists. 

Famine  [M.  Eng.  famine,  from  0.  Fr.  famine  >Fr. 

famine <Ijov!  Lat.  *fami'na,  deriv.  of  fames,  hunger]: 
an  extreme  dearth  of  food,  resulting  in  death  by  starva- 

tion and  disease  to  large  nundicrs   of  people.      The  U.  S. 

has  never  known  ;i  famine,  in  the  proper  sense  of  (he 
word.  Droughts,  long-protracted  terms  of  cold  weather, 
plant-diseases,  grasshoppers,  mice,  etc.,  have  now  and  then 
caused  dearths,  but  even  t-hese  have  generally  been  confined 
within  narrow  limits.  In  I'airopo  also  famines  belong  to 
the  past,  in  consequence  of  the  change  which  has  taken  f)lace 
in  the  cultivation  of  the  sod  and  tlii'  diet  of  the  great  mass 
of  the  population  since  the  latter  part  of  I  he  eighteenth  cen- 

tury. Since  the  general  introduction  of  the  potato  a  fail- 
ure of  the  cereal  crop  does  not  mean  immediate  want  of 

breadstuffs.  By  means  of  the  steamship,  the  railway,  the 
telegraph,  etc.,  the  movement  of  both  bread  and  nuiat  can 
be  regulated  at  will.  A  famine  in  Western  and  Central 
Europe  is  impossible. 

In  Asia  the  situation  is  quite  difilerent.  There  nature  has 

only  partially  provided  for  a  speedy  eomniunic.-ilion  with 
the  interior  by  means  of  navigable  rivers.  Canals  and  roads 
are  rare.  The  aversion  to  railways  and  the  great  difiieulties 
in  building  them  have  been  successfully  overcome  only  in 
India  and  Japan.  In  the  interior  and  in  the  northern  parts 
immense  regions  of  deserts  or  steppes  occur,  in  which  good 
crops  can  be  raised  only  along  the  rivers  and  by  means  of 
irrigation.  In  the  southern  parts,  where  the  vegetation  is 
generally  luxuriant,  good  crops  depend  upon  rain  in  the 
right  season  ;  and  there  the  climate  and  religious  prejudices 
have  engendered  many  peculiar  customs;  millions  of  people 
eat  no  meat,  others  eat  only  one  kind  of  cereals — for  in- 

stance, rice,  etc.  Add  to  this  the  enormous  density  of  the 

population  in  many  districts — a  thousand  to  a  s()uare  mile 
in  Howrah,  near  Calcutta,  and  about  half  that  luiniln-r  in  the 
Chinese  province  of  Kiang-su — and  it  will  be  easily  under- 

stood tliat  a  failure  of  the  erojis  must  cause  great  distress. 
As  every  means  of  making  u]i  for  the  dearth  of  one  region 
by  the  abundance  of  another  is  wanting,  famines,  with  all 
their  horrors,  are  of  frequent  occurrence.  India,  Persia,  the 
northern  provinces  of  China,  and  Turkish  Armenia  have 
suffered  from  them,  and  Japan  has  escaped  only  by  pro- 

hibiting all  exportation  of  rice. 
In  1873  the  rice  crop  of  the  district  of  Behar,  in  North- 

western Bengal,  yielded  only  a  quarter  of  tlie  average  har- 
vest, and  as  15,000,000  people  were  dependent  on  this  crop 

for  sustenance,  the  Government  was  obliged  to  make  pur- 
chases of  rice,  chiefly  in  Farther  India,  and  provide  means 

of  conveying  it  to  the  distressed  districts,  inchiding  the 
building  of  a  railway  45  miles  long.  For  a  long  time 

3,900,000  persons  received  daily  support — 650.000  in  the 
form  of  alms.  1,800,000  in  the  form  of  pay  for  work,  and 
the  rest  in  the  form  of  loans.  This  relief  was  continued 

from  Oct.,  1873,  till  Dec,  1874;  the  expenses  of  the  Govern- 
ment amounted  to  £6,500,000,  while  private  subscriptions 

yielded  £380,000  more,  large  donations  having  been  sent  from 
all  parts  of  the  British  empire.  Thus,  through  the  prompt 
action  of  the  Goverinuent,  a  great  famine,  in  which  the  peo- 

ple of  themselves  would  have  been  helpless,  was  averted, 
with  a  record  of  only  twenty-five  deaths  from  actual  hunger. 

While  the  Indian  authorities  were  discussing  the  most  ef- 
fective means  of  preventing  a  repetition  of  this  calamity, 

a  new  famine,  caused  by  insutficient  rainfall,  began  to 
threaten  the  Deccan,  in  Southern  India.  The  crops  yielded 
only  one-sixteenth  the  average  harvest,  and  the  threatened 
district  had  a  population  of  about  8.000.000.  The  Govern- 

ment left  the  supply  of  food  to  jirivate  speculation,  and 
confined  itself  to  giving  alms  and  providing  work.  In 
Jan..  1877,  support  in  the  form  of  pay  for  labor  in  public 
work  was  given  to  1,500,000  persons,  and  the  public  debt 
of  the  countrv  was  increased  on  account  of  the  famine  bv 
£5.000,000. 

The  famine  in  Persia  from  1870  to  1873  extended  over 
the  whole  country.  More  than  1.500.000  people  died.  To 
add  to  the  general  distress,  the  Turcomans  of  the  desert 
took  advantage  of  the  calamity,  invaded  the  country  sev- 

eral times,  and  carried  away  more  than  20,000  Persians  to 
the  slave-markets  of  Khiva  and  Bokhara. 

The  interior  provinces  of  Asia  Minor— for  instance.  An- 
gora and  Konieh  or  Iconium.  situated  immediately  to  the 

S.  of  Angora — suffered  severelv  from  1873  to  1875.  On  ac- 
count of  the  drought,  2,500.000  oxen  and  horses  and  528.- 

000  goats  died  in  Angora;  the  number  of  persons  who  starved 

to  death  varied  in  the  ditt'erent  provinces  from  6,000  to  20,- 000. 
The  European  country  which  has  suffered  from  famine  in 

modern  times  is  Russia.  There  was  a  severe  general  famine 
in  1833  ;  one  in  the  central  provinces  in  1840 ;  in  the  western 
provinces  in  1844-46:  in  the  south  in  1867-68:  in  the  Volga 
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region  in  1873;  in  tlie  central  pI•ovince^s  in  1880;and  tlironph- 
out  tiie  center  iind  oast  in  1S!)1-'J3.  The  famines  of  18;!;i 
and  1891-93  have  been  tlie  worst.  The  latter  was  dne  to  Mie 
failure  of  the  rye.  crop  on  account  of  drought,  to  the  gen- 

eral poverty,  and  to  the  insvitKcient  means  of  transporta- 
tion to  the  most  afflicted  districts.  It  was  general  in  thir- 
teen provinces  and  partial  in  five  others,  the  jiopidation 

affected  by  it  being  estimated  at  27.000,000.  It  was  signal- 
ized by  more  efforts  at  relief  than  the  earlier,  and  the  con- 

tributions from  the  U.  S.  to  this  end  were  large  and  gener- 
ous. But  the  dilliculty  lies  too  cleep  for  supei-ficial  measures 

of  relief.  It  is  found  in  the  inferior  eccmomic  organization 
of  Russia.  The  deficiency  in  the  harvest  of  1891  was  only 
30  per  cent. — about  the  same  as  the  deficiency  in  the  U.  S. 
wheat  crop  of  1885.  Yet  there  was  no  famine  in  the  U.  S. ; 
partly  because  of  the  free  communication  between  different 
parts  of  the  country,  partly  because  of  forethought,  which 
had  accumulated  supplies  from  jjnst  years.  A  comparison  of 
these  two  cases  shows  better  than  anything  else  the  reason 
why  famine  disappears  with  advancing  civilization. 

Deaths  in  times  of  famine  occur  quite  as  often  from  fam- 
ine types  of  disease  as  from  starvation.  Thus  relapsing 

fever  is  so  characteristic  of  famines  as  to  be  called  famine 
fever.  Tyjihus  and  cholera  follow  on  the  weakness  that 
results  from  insufficient  food,  and  where  drought  is  the 
main  cause,  the  concentration  of  bad  elements  in  the  water 
engenders  other  destructive  diseases. 

The  following  table  shows  the  most  noted  famines  men- 
tioned in  history : 

1708-01.  Egypt. 
436.  Rome. 

A.  D. 
42.  Egypt. 

262.  Rome. 
272.  Britani. 
306.  Seotlaud. 
310.  England. 
370.  Phrvgia. 
460.  Kal.v. 
739.  Britain. 
823.  Tliesame. 
954-58.  The  .same. 

1005.  England. 
lOlb.  Europe,  generally. 
1051.  Mexico. 
1052-60.  Ghor,  India. 
1064-72.  Egypt. 
1069.  England,  north. 
10K7.  England. 
1193-95.  England  and  France. 
1251.  England. 
1314.  Silesia,  Poland,  and  Lithua- 

nia. 
1315.  England. 
1335.  England. 
1344.  Deccan,  India. 
1,347.  Italy. 
13.53.  England  and  France. 
1438.  England. 
1491.  Ireland. 
1565.  British  isles,  generally. 
1586-,S9.  Ii-eland. 
1600.  Russia. 

A,  D. 
li>31.  India,  Asia  generally. 
1693.  France, 
1711.  Carniola,  Austria-Hungary, 

st*veral  years. 
174H.  British  isles,  generally. 
1769-71.  Bengal. 
1 1 , 5.  Cape  de  Verde. 
17S1-S;1  Carnatie  and  Madras. 
1772-84.  Northwest        Provinces, India. 
1789.  France. 
1790-91.  India. 
1795.  England. 
1801.  British  isles,  generally. 

1813.  Drontheiui.  Norway.  * 1814,  1816. 1822, 1831,  and  1846.  Ire- land.. 

1837-38.  India,  northwest. 
1860-61.  The  same. 
1.S65-66.  Bengal  and  Orissa. 
1868-69.  Rajputana,  India,  north- west. 
1870-73.  Persia. 
1873-74.  Bengal. 
1873-75.  .\ngora  and  Konieh,  Asia Minor. 

1877.  Bombay,    Madras,    Mysore, 
etc.,  India. 

1877-79.  Northern  China. 
1^9.  Kashmir. 
1880.  Asia  Minor. 
1888-89.  Northern  China. 
1891-92.  Russia. 
1896-97.  India. 

Revised  by  A.  T.  Hadley. 
Fanar'iots :  See  Phanariots. 

Fancy  [11.  Eng.  fantasy,  from  0.  Pr.  fantasie,  fantai- 

sie  <  Lat.  phanta' sia  =  Gr.  tpavrairla,  appearance,  imagina- 
tion] :  a  terra  used  by  philosophers,  sometimes  as  synony- 
mous with  Imagination  (q.  v.)\  the  better  practice,  however, 

would  appear  to  conform  more  or  less  closely  to  that  of 

Dugald  Stewart,  who  says :  "  The  office  of  this  power  is  to 
collect  materials  for  the  imagination ;  and  therefore  the  lat- 

ter power  presupposes  the  former,  while  the  former  does 

not  presuppose  the  latter." 

Fandaii'go :  a  national  dance  of  Spain  and  Spanish 
America,  usually  in  3^  or  6-8  time.  It  is  thou.gbt  bv  some 
to  have  been  introduced  by  African  slaves  into  the  colonies, 
and  thence  carried  to  Spain.  It  is  very  popular,  and  is 
danced  generally  to  the  guitar  and  the  castanets. 

Faueilil,  fan>l  or  fund.  Hall :  a  building  in  Dock 
Square,  Boston,  Mass.;  built  in  1743  by  Peter  Faneuil,  a 
merchant  of  the  city  (b.  at  New  Rochelle.  N.  Y.,  1700 ;  d.  in 
Boston,  Mar.  8,  17-43).  and  given  to  the  town.  It  w,is  burned 
in  1761,  its  walls  of  brick  remaining.  It  was  rebuilt  in  1763, 
at  the  expense  of  the  town.  It  is  called  the  "  Cradle  of  Lib- 

erty," from  the  fact  that  the  "  Sons  of  Liberty  "  held  many 
meetings  there  during  the  early  years  of  the  final  struggle 
of  the  colonies  with  the  mother  country.  The  British  troops, 
during  the  occupation  of  the  city,  used  it  as  a  theater.  In 
1805  it  was  made  40  feet  wider  and  one  story  higher.     The 

hall,  which  is  used  for  public  meetings,  is  aliout  80  feet 
.square,  and  contains  .several  good  paintings,  including 
Wflister  rephjiny  to  Hayne. 

Fanino,  fa"a-nee'n5,  or  Faiiiiio,  Favextino:  one  of  the 
earliest  martyrs  during  the  Reformatory  period  in  Italy;  a 
native  of  Faenza,  then  in  the  papal  dominions.  He  was  won 
over  to  the  Protestant  cause  by  the  reading  of  the  Scrip- 

tures (probably  Bruccioli's  version,  1533)  and  of  Protestant 
apologies,  and  became  so  enthusiastic  for  the  new  religion 
that  he  gave  himself  to  proselyting  efforts,  which  came  to 
the  ear  of  the  ecclesiastics,  and  he  was  imprisoned.  Be- 

ing the  head  of  a  family,  he  was  persuaded  to  recant  for  the 
sake  of  his  wife  and  cliililrcn.  LTpon  his  release,  however, 
he  be<-ame  dejected  in  mind,  and  found  i)eace  only  in  the 
resolve  to  openly  battle  for  liberty  of  conscience ;  and  he 
set  out  on  a  tour  through  the  Romagna,  preaching  every- 

where the  Reformed  religion.  He  was  arrested  in  1548  at 
Bagna  Cavallo,  and  conducted  in  chains  to  Ferrara.  Dur- 

ing liis  imprisonment  he  was  visited  by  many  distinguished 
Iialians,  among  tliiMn  the  Princesg  Lavinia  della  Rovero 
and  Olympia  Morata,  who  were  edified  by  his  instniction 
and  prayers,  and  took  a  deep  interest  in  his  fate.  But  his 
repeated  and  em[)hatic  refusals  to  recant  caused  his  con- 

demnation to  the  stake  by  Pope  Julius  III.  Fanino  was 
strangled  at  dawn  and  his  body  burned  at  noon  in  Sept., 
1550.  See  for  interesting  details  Young,  Life  of  PaUarin, 
ii,  111;  McCrie,  History  of  the  Reformation  in  Italy,  pp. 
359-361. 

Fanning',  Col.  David:  Tory  leader  in  American  Revolu- 
lution;  b.  in  Wake  co.,  N.  C.,  about  1756;  became  the 
leader  of  a  band  of  Tories  or  loyalists,  chiefly  of  Chatham  . 
and  Randolph  Counties,  who  during  the  later  years  of  the 
war  of  the  Revolution  performed  in  Central  North  Carolina 
many  daring  e.vploits,  tarnished  by  wholesale  cruelty  and 
the  desolation  of  settlements.  In  1781  he  took  the  town  of 
Pittsborough,  and  soon  after  Hillsborough,  then  the  State 
capital,  carrying  off  Gov.  Burke  and  his  whole  suite.  He 
was  one  of  the  three  persons  excluded  by  act  of  the  North 
Carolina  Legislature  from  the  amnesty  proclaimed  after  the 
peace ;  escaped  into  Florida,  traded  with  the  Indians,  made 
his  way  to  New  Brunswick,  and  thence  to  Digby,  Nova 
Scotia,  where  he  died  in  1825.  He  wrote  a  curious  Autobi- 

ography (limited  eds.  Richmond,  Va.,  1861,  New  York,  1865). 

Fanning,  Edmuxd.  LL.  D.  :  b.  on  Long  Island,  1737; 
graduated  at  Yale  College  1757;  settled  in  Hillsborough, 
N.  C,  and  became  colonel  of  militia,  clerk  of  the  superior 
court,  and  a  member  of  the  Legislature  ;  by  his  exactions  as 
recorder  of  deeds  for  Orange  County  provoked  the  hatred 
of  the  people,  and  in  1771  went  to  New  York  with  Gov. 
Tiyon,  who  was  his  father-in-law.  He  took  part  against 
the  people  in  their  struggle  for  independence  of  Great  Brit- 

ain, and  in  1777  raised  and  commanded  the  king's  American regiment  of  foot.  In  1779  his  property  was  confiscated. 
After  the  war  he  was  appointed  councilor  and  lieutenant- 
governor  of  Nova  Scotia,  and  governor  of  Prince  Edward 
island  (1786-1805).  He  was  successively  major-general, 
lieutenant-general,  and  general  in  the  British  army,  and 
received  the  degree  of  D.  C.  L.  from  Oxford  in  1774,  and 
that  of  LL.  D.  from  both  Yale  and  Dartmouth  in  1803.  D. 
in  London,  Feb.  28,  1818. 

Fanning,  John  Thomas:  civil  engineer;  b.  in  Norwich, 
Conn.,  Dec.  31, 1837.  He  was  educated  in  the  schools  of  Nor- 

wich, and  afterward  studied  architecture  and  civil  engineer- 
ing. During  the  ci^il  war  he  served  with  the  Third  Regi- 

ment of  Connecticut  volunteers.  From  1862  to  1871  he  was 

acting  city  engineer  of  Norwich.  From  1872  to  1886  he 
held  a  similar  position  at  Manchester.  N.  H.  In  1886  he 
removed  to  Minneapolis,  Minn.,  as  chief  engineer  of  the  St.  An- 

thony Falls  Water-power  Company,  where  he  has  since  re- 
sided. He  has  been  a  consulting  engineer  of  many  water- 

powere,  of  the  drainage  commission  of  the  valley  of  the 
Red  River  of  the  North,  and  of  railway  enterprises.  He  is 
the  author  of  a  Treatise  on  Water  Supply  Engineering 

(1877  ;  10th  ed.  1893).  He  is  an  ex-presidenl  of  the  Ameri- 
can Water-works  Association. 

Fanning-macliine.orFanning-niill:  an  agricultural  im- 
plement for  winnowing  grain,  operated  by  machinery  or  by  the 

hand.  The  principal  feature  is  a  rotary  fan.  As  the  grain 
)iasses  through  the  sieve  in  which  it  is  agitated,  the  strong  cur- 

rent of  wind  produced  by  the  fan  cleanses  it  thorouglily 
from  chaff.  Anciently,  the  wind  was.  the  agent  chiefly  era- 

ployed  for  separating  chaff'  and  dii't  from  grain ;  and  the  mys- 
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tica  vannus  lacchi,  like  tlie  winiiowiiif;  fan  of  i  he  Bible,  seems 
to  have  been  at  first  a  mere  shovel  [or  throwing  up  the 
{jrain  and  exposing  it  to  the  action  of  the  wind.  A  machine 

for  winnowing  grain  was  invenled  in  Scotland  in  17"i7  liy 
Andrew  Rodger,  a  fanner  of  l\o.\burgl]sliii'(\  but  though  it 
in  every  respect  far  excelled  the  old  method  i)f  winnowing 
by  throwing  the  grain  acro.ss  the  threshing-lloor,  its  intro- 

duction met  with  great  opijosition,  because  the  raising  of 
wind  by  liuman  art  was  believed  to  be  an  impious  act. 
There  have  been  many  improved  forms  invented,  especially 
in  the  U.  S. 

Fan'niiis  fStra'bo,  Gaiits  :  son-in-law  of  Ljielius ;  intro- 
duced by  Cicero  as  one  of  the  speakers  in  his  works  De 

Amicitia  and  De.  Republi'ca;  served  in  the  Third  Punic  war 
under  Scipio  Africaiurs  (B.  c.  149-146) ;  was  distinguished 
as  an  orator,  and  was  one  of  the  earliest  Roman  historians 
who  wrote  in  Latin.  His  History  treated  of  contemporary 
events,  and  the  eighth  book  is  referred  to,  though  the  extent 
is  not  known.  An  epitome  of  it  by  M.  Brutus  is  mentioned 
by  Cicero.  The  few  fragments  remaining  are  collected  in 

H.  Peter,  HUt.  Rom.  Fr'agm.,  pp.  87-89.  (See  Gerlaeh,  Ge- schichtschreiber  dcr  Romer,  pp.  70-71.  and  Hirsohfeld.  Die. 
Annales  des  C.  Fannius,  Wiener  Sfinlien.  vi.  127.)  This 
Fannius  is  now  identified  with  C.  Fannius  Strabo,  who  was 
consul  B.  c.  122.  and  from  whose  speech  on  the  allies  and 
Latins,  directed  against  Gracchus  (praised  as  good  and 
noble  by  Cicero),  certain  fragments  are  preserved.  These 
are  given  by  Meyer,  Orctt.  Rom.  Fragm.,  pp.  199-300. 

Revised  by  M.  Warren. 

Fano,  faa'nS  :  seapoi-t  of  Central  Italy :  province  of  the 
Marches ;  on  the  shore  of  the  Adriatic,  lat.  43°  51'  N.,  Ion. 
13°  1'  E. ;  30  miles  N.  W.  of  Anoona  (see  map  of  Italy,  ret. 
4-E.)  It  is  a  well-built  and  beautifidly  situated  town,  con- 

taining a  cathedral  with  paintings  by  Bomenichino  and 
Guido,  and  the  remains  of  a  triumphal  arch  of  white  marble 
erected  in  honor  of  Augustus.  There  is  a  large  trade  in 
corn,  oil,  and  silk  goods.     Pop.  22,000. 

Fans  [Ang.-Sax.  fdmi,  from  Lat.  vannus,  which  is  akin 
to  «'!/«/] :  implements  used  to  agitate  the  air  for  coolness, 
and  apparently  in  use  from  the  remotest  times  with  all  peo- 

ple living  in  hot  or  warm  climates.  China,  however,  is  gen- 
erally called  the  fatherland  of  the  fan,  and  there  and  in 

Japan  it  is  as  indispensable  to  a  gentleman  as  his  boots.  It 
is  used  in  different  ways,  even  as  a  newspaper,  since  on  im- 

portant occasions  news,  libels,  and  ]iolitical  caricatures  are 
transmitted  on  it.  The  common  palm-leaf  fan  is  generally 
supix)sed  to  be  the  oldest  form  of  this  implement,  as  it  is 
still  by  far  the  best  for  simple  utility.  It  is  manufactured 
in  immense  quantities  in  t!hina,  especially  at  Canton  and 
Nankin,  where  also  fans  of  great  elegance  are  produced 
from  bamboo,  palm  leaf,  silk,  sandal-wood,  tortoise-shell, 
and  ivory.  A  very  singular  style  of  Chinese  fan  consists  of 
a  round  paper  disk  mounted  in  a  split  handle  on  a  pivot 
like  a  wheel.  When  not  in  use  it  is  turned  around  and 
folded  up.  so  as  to  make  a  straight  stick.  In  Persia,  Egypt, 
Greece,  and  Rome  fans  were  known  at  a  very  early  period, 
and  in  each  country  they  attained  great  elegance.  The 

Egyptians  carried  a  peculiar  fan  made  of  a  bird's  wing  ex- 
tended, such  as  are  beautifully  manufactured  by  the  Chip- 

peway  Indians.  From  a  passage  in  Euripides  it  ajipears 
that  Greek  fans  were  round  and  made  of  featliers,  and  when 
the  peacock  was  introduced  into  Greece  (about  oUO  B.  c.)  the 
people  began  to  use  its  plumes  for  fans.  In  Ilerculr.neum 
there  is  a  fresco  representing  a  youth  holding  a  peacock 
fan.  The  Roman  fan  for  ladies  was  often  made  of  thin 
tablets  of  perfumed  wood;  and  as  branches  of  myrtle, 
acacia,  and  palm  were  the  first  fans  or  materials  for  them, 
these  shapes  were  preserved  in  imitations  for  centuries.  A 
fan  with  a  wooden  handle,  and  a  feuiUe  provided  with  a 
picture  of  a  love-affair  or  a  view  of  a  city,  with  a  corre- 

sponding inscription,  was  much  in  use  in  Italy  during  the 
Middle  Ages.  In  a  work  of  costumes  which  apjieared  at 
Venice  in  1664,  containing  plates  of  several  hundred  dresses, 
especially  those  worn  in  Lombardy  from  the  eleventh  cen- 

tury, women  often  hold  fans,  some  of  theju  of  very  eccen- 

tric shapes.  The  tuft-tan  of  [leacock's  feathers  was  set  on an  ivory  handle  adorned  with  gems,  and  one  like  this,  but 

with  a  horse's  tail,  appears  on  the  sculptures  of  Persepolis. 
In  the  list  of  articles  in  Queen  Elizabeth's  wardrobe  twenty- seven  fans  are  enumerated,  one  of  which  cost  £40,  and 
about  1660  the  manufacture  was  quite  extensive  in  Eng- 

land, as  appears  from  a  petition  of  the  fan-makers,  who 
complained  that.  .5.)fl.000  fans  having  lately  been  lirought 

over,  ''great  numbers  of  poor  people,  continually  employed 
in  file  work,  must  perish  unless  a  stop  be  put  to  the  impor- 

tation." In  1660  a  protective  duty  of  40«.  per  dozen  was 
imposed  on  fans,  and  the  importation  of  all  painted  fans 
was  prohiliitod.  'i'he  folding  hin  was  inlroduced  in  France 
by  Catharine  de  Medicis.  an<l  under  Louis  XIV.  the  nuinu- 
facture  liecame  a  great  industry.  Those  who  exercised  it 
formed  a  corporation,  established  in  1673,  and  four  years  of 
apprenticeship  were  required,  though  the  masters  who  made 
this  regulation  wisely  set  it  aside  in  favor  of  their  own  sons 
or  of  any  man  who  should  marry  their  daughters  or  widows. 

One  of  the  most  original  patterns  of  French  i'an.s  was  the 
so-called  Pompadour,  consisting  of  brins  without  feuilles, 
and  forming,  when  opened,  a  beautiful  oval.  During  the 
Revolution  fans  went  out  of  fashion,  but  in  the  nineteenth 
century  the  manufacture  revived  and  has  become  very  j)ros- 
perous.  Large  quantities  of  costly  fans  are  produced  in 
Paris,  made  of  what  is  called  chicken  skin  (a  veiy  thin  yet 

tough  preparation  of  kid  skin),  satin,  gauze,  tulle,  crape,"  or parchment,  and  provided  with  beautiful  pictures  by  well- 
known  artists,  priced  at  from  £50  to  £130.  Large  numbers 
of  these  fans  are  exported  to  Spain,  where  the  fan  is  as 
essential  an  article  as  in  China  or  Japan,  The  native  Span- 

ish product,  however,  is  rather  coarse  and  ungainly,  and, 
although  Spain  has  laid  a  heavy  duty  on  French  fans,  the 
Spanish  workmen  are  yet  not  able  to  compete  with  the 
French.  A  fine  exhibition  of  fans  was  held  at  the  South 
Kensington  Museum,  London,  in  1870,  The  Empress  of 
France,  who  had  been  instrumental  in  developing  this 
branch  of  industry,  as  of  all  kinils  of  luxury  in  dress,  sent 
to  it  all  her  finest  fans,  thirty-four  in  immber.  See  works  by 
Blondel  (Paris,  1875) ;  Uzanne  (Paris,  1881 ;  Eng.  trans.  Lon- 

don, 1883) ;  and  Lady  Charlotte  Schreiber  (2  vols.,  London, 
1889-91).  Charles  G.  Leland. 

Revised  by  F.  H.  Groome. 

Fans,  otherwise  called  Fanwe,  Pamve,  and  Oslieba :  a 

cannilial  race  found  upon  the  Gaboon  river  and  to  the  north- 
east over  an  extensive  area  in  equatorial  Africa.  They  are 

coii'ee-eolored,  have  rather  thin  lips,  and  are  slight  of  frame. 
They  are  cannibals  for  ceremonial  purposes,  use  poisoned 
arrows  and  the  crossbow,  and  are  fast  becoming  the  domi- 

nant people  of  that  region,  where  they  first  appeared  about 1842. 

Fanshawe,  or  Fanshaw,  Sir  Richard.  I).  C.L. :  diploma- 
tist and  translator ;  b.  at  Ware,  Hertfordshire,  England, 

1608;  studied  at  Cambridge;  and  was  minister  resident  at 
the  court  of  Spain  under  King  Charles  I.  of  England.  He 
was  a  royalist,  and  at  the  battle  of  Worcester,  1651,  was 
taken  prisoner  and  kept  captive  for  years.  He  was  privy 
councilor  of  Ireland  1661  :  the  same  year  ambassador  to 

Portugal,  and  negcjtiator  of  the  mai'riage  between  Charles  II. and  the  Princess  Catharine.  In  1664  was  ambassador  to 

Spain.  D.  in  Madrid,  June  16.  1666.  His  translations  were 
Guarino's  Pastor  Fido,  Tlie  Lusiad  of  Camoens,  etc. 

F.antail :  See  Pigeon. 

Faiita'sia  [Ital.,  fancy  <  Lat.  phania'sia  =  Gr.  ipairra<rla. See  Fancy]  :  in  music,  a  species  of  composition  nearly 
identical  with  the  cappriccio,  in  which  writere  express  their 
thoughts  with  the  highest  freedom  compatible  with  an  ob- 

servance of  the  fundamental  laws  of  harmony.  Originally, 

the  fantasia  was  probably  nothing  more  than  simple  im- 
jirovisation — a  transient,  unstudied,  and  unwritten  effusion 
of  the  performer's  fancy.  But  as  extempore  playing  natu- 

rally leads  to  the  recording  of  the  ideas,  themes,  and 
general  course  of  thought  i)ursued  in  any  successful  effort, 
the  transition  was  easy  to  the  writing,  at  leisure,  of  com- 

positions resembling  improvisations  in  peculiarities  of 
movement,  form,  modulation,  expression,  and  harmony.  In 
many  of  these  compositions  writers  give  free  play  to  the 
imptilses  of  a  luxurious  fancy,  regariUess  of  method  and 
design,  but  still  preserving  a  certain  continuity  of  outline 
amid  much  that  is  wild,  rugged,  and  abrupt.  The  term 
"fantasia,"  however,  is  now  often  given  to  compositions 
which  are  nearly  regular  in  form  and  harmony. 

Revised  by  Di'dlet  Buck. 
Faii'ti.  or  Faiitee :  a  tribe,  and  the  country  it  inhabits 

in  Western  Africa ;  on  the  Gold  Coast.  The  countr)'  con- 
sists of  a  small  strip  of  land  extending  along  the  Atlantic 

from  Accra  on  the  E.  to  Cape  Coast  Castle  on  the  W.,  and 
separated  N.  from  the  country  of  the  Ashantees  by  a  belt 
of  impenetrable  forests  crossed  only  by  a  few  narrow  and 
intricate  i)aths.     But  this  strip  of  land  is  very  fertile,  dense- 
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ly  peopled,  ami  rich  in  gdlil-dust.  The  iiihiiliilaiils  licloiif; 
to  tlu'  saiiu'  family  and  sjicak  nearly  the  same  laiifjiiaf^e  as 
the  Aslianli'es,  though  they  are  inferior  to  them  botli  in  skill 
and  vijror.  Thev  succeeded,  however,  in  defen<iinff  their 
independence,  they  started  an  individual  civilization. 
They  built  large  cities,  such  as  Yankumasi,  Abrah,  Anna- 
mabu,  etc.,  and  they  began  trading  anil  nianul'aeluring. I5ut  early  in  the  nineteenth  century  they  canu^  in  contact 
with  the  British,  who  built  a  fort  and  estalilished  u  (com- 

mercial station  at  Cape  Coast  Castle.  'I'lieir  lalior  became 
subservient  to  English  enterprise  and  speculation.  Their 
political  organization  became  weakened  and  almost  dissolved 
under  English  influence  and  authority.  Their  civilization 
faded  away,  and  they  became  a  prey  for  the  Ashantees,  who 
in  their  tui'n  were  conquered  by  the  British.     See  Ashantkh. 

Fiiiitiii'Liitoiir,  faan'taiVliiii'toor',  IIknki:  portrait  and 
genre  painter:  h.  at  Grenoble.  I'"'ranee.  .Ian.  14,  1H:^6.  I'ui)il 
of  Lecoec]  de  Boisbiwdran  ;  nuvlal.  .S;don.  ISTO  ;  second-class 
medal,  iSalon,  ISTo ;  IjCgion  of  Honor  187i).  A  talented, 
conscientious  painter  whose  work  has  not  attracted  wide 
attention  until  recent  years :  his  portraits  are  notable  for 

their  air  of  truth  and"  quiet,  reserved  style.  Ilinmtge  to Delacroix  (1804)  is  one  of  his  celebrated  portrait  groups. 
Studio  in  Paris.  W.  A.  C. 

Fiiiifofoiiii,  fan-to-ehee  nee  :  See  Marionettes. 

Fitu-trncery :  the   tracery-like   system   of  ribs   forming 
panels  in  I'lnglish  Fax-vaultino  (q.  v.). 

Fan-vaulting  :  a  species  of  vaulting  peculiar  to  the  Eng- 
lish Gothic  of  the  fifteenth  century;  so  named  from  the 

fan-like  radiation  of  groups  of  ribs  from  the  caps  of  the 
vaulting-shafts.  Each  group  forms  a  kind  of  inverted  semi- 
cone  with  curved  sides  ;  the  bases  of  these  semi-cones,  meet- 

ing at  jioints  along  the  ridge  of  the  vault,  inclose  between 
them  horizontal  lozenge-shaped  panels.  Cusps  and  foils 
adorn  the  panels  left  between  the  ribs.  Among  the  finest 

examples  are  the  chapels  of  King's  College,  Cambridge ;  St. 
George  at  Windsor ;  and  Henry  VII.  at  Westminster  Abliey. 
See  illustration  under  Aiichitecture  (Fig.  42). 

Revised  by  A.  D.  F.  Hamlin. 

Farad  [from  Michael  Faraday  (q.  v.)  the  electrician,  in 
recognition  of  his  classical  researches  in  static  electricity. 
For  the  method  of  naming,  see  Ohm,  Ampere,  Volt,  etc-.] : 
the  practical  unit  of  electrostatic  capacity.  It  is  the  capac- 

ity of  a  condenser  such  that  the  introduction  of  a  charge  of 
one  coidomb  of  electricity  will  produce  a  difference  of 
potential  of  one  volt  between  the  coatings.  A  farad  is  one- 
thousand-millionth  of  the  absolute  unit  of  capacity  (c.  g.  s. 
system).  A  micro-farad,  a  lesser  unit,  the  size  of  which 
renders  it  of  much  more  general  application  than  the  farad, 
is  one-millionth  of  the  latter.  The  capacity  of  the  ordinary 
condenser  is  a  micro-farad  or  a  simple  multiple  of  it. 

E.  L.  Nichols. 

Far'aday,  Michael,  D.  C.  li.,  P.  R.  S. :  scientist ;  b.  at 
Stoke  Newington,  near  London,  Sept.  33,  1791.  His  father 
was  a  blacksmith,  and  his  own  education  he  describes  as 

being  "  of  the  most  ordinary  description,  consisting  of  little 
more  than  the  rudiments  of  I'eading,  writing,  and  arith- 

metic." In  1804  he  became  an  errand-boy  to  a  bookbinder, 
and  in  180.5  he  was  tidicn  as  an  apprentice.  He  read  many 
of  the  books  he  bound,  especially  Mrs.  Marcefs  Conversa- 
tio7Hi  on  Cheiiiidrj]  and  the  articles  on  electricity  in  the 
Encjjclopxdia  Britatmica.  He  also  made  electrical  experi- 

ments, and  went  occasionally  to  evening  lectures  on  natural 
philosophy,  and  in  order  to  draw  the  apparatus  employed 
he  took  lessons  in  persjjective.  After  his  apprenticeship  he 
worked  for  a  time  as  a  journeyman  bookbinder,  and  as 
amanuensis  for  Sir  Humphry  Davy,  who  had  become  inter- 

ested in  him. 

On  Mar.  18.  1813,  Davy  reported  to  the  managers  of  the 
Royal  Institution  his  engagement  of  Faraday  at  weekly 
wages.  Farailay  subsequently  traveled  with  Davy  on  the 
Continent,  returning  to  the  institution  in  1815.  Xot  long 
after  he  became  connected  with  the  City  Philosophical  So- 

ciety, where  he  sometimes  lectured. 
Three  years  after  his  appointment  it;  the  Royal  Institu- 

tion he  made  liis  first  |>ulilished  coutriliution  to  science;  it^ 
was  an  analysis  of  .some  caustic  lime  from  Tuscany.  Both 
skill  and  insight  are  revealed  by  a  short  pajier  on  sounding 
flames  published  in  1818.  Other  snuiller  contributions  fol- 

lowed. In  1830  a  chemical  iiaper  opened  the  long  series 
with  which  Faraday  suliseipicntly  enriched  the  Philosoph- 

ical  Transact  innii. 

Oersted's  discovery  in  1820  directed  all  minds  to  the  in- 
teraction of  magnetism  and  electricity.  In  1821  Faraday 

wrote  A  History  of  the  Proijress  of  Klt'C.tro-Ma(/ne.tiKm,  and, 
thus  prepared,  he  succeeded  on  Cliristmas  morning,  18'21,  in 
making  a  magnetic  needle  rotate  round  a  wire  carrying  an 

electric  current.  To  Faraday's  intense  annoyance  it  was 
whispered  that  he  had  plagiarized  the  experiment  from 
Wollaston,  but  he  completely  cleared  himself  of  I  his  charge. 
In  1823,  aided  by  suggestions  from  Davy,  he  licpiefied  chlo- 

rine and  other  gases.  In  1834  Faraday  was  elected  a  fellow 
of  the  Royal  Society.  In  1825  and  1826  he  published  chem- 

ical papers  in  the  Philosophical  Transactions.  In  one  of 
these  he  announced  the  discovery  of  benzol,  which  after- 

ward became  the  basis  of  aniline  dyes.  From  1825  to  182!), 
in  (tonjuiu:tion  with  Herschel,  he  tried  to  imjirove  the  man- 

ufacture of  glass  for  optical  pur[)oses.  I'|-ac:tieally  consid- 
ered, this  investigation  was  a  failure,  but  the  "  heavy  glass  " 

they  produced  led  afterward  to  two  of  Faraday's  gn^atesl 
discoveries.  In  1827  he  succeeded  to  Davy's  chair  of  Chem- 

istry in  the  Royal  Institution. 
Disciplined  and  strengthened  by  his  previous  work,  Fara- 

day, in  1831,  made  his  great  discovery  of  magneto-electric 
induction,  opening  thereby  a  vast  and  novel  electrical  do- 
nuiiiL  Enigmas  which  had  previously  challenged  and  de- 

feated the  efforts  of  the  greatest  men  ceased  to  be  enigmas. 
The  magnetism  of  rotation,  for  exami)le,  discovered  by 
Arago  and  experimented  on  by  Babbage  and  Herschel,  was 

shown  to  be  due  to  a  special  manifestation  of  Faraday's 
induced  currents.  In  the  paper  here  referred  to  he  for  the 

first  time  calls  the  "  magnetic  curves  "  formed  when  iron 
filings  arc  strewn  around  a  magnet  "  lines  of  magnetic 
force."  All  his  subsequent  researches  upim  magnetism 
were  made  with  reference  to  those  lines.  They  enabled  him 
to  play  like  a  magician  with  the  magnetic  force,  guiding 
him  securely  through  mazes  of  phenomena  which  would 
have  been  perfectly  bewildering  without  their  aid.  The 
spark  of  the  e-rtra  current  had  been  noticed  by  Prof.  Joseph 
Henry,  and  independently  by  Mr.  William  Jenkin.  Fara- 

day at  once  brought  this  observation  under  the  yoke  of  his 

discovery,  pi'oving  that  the  augmented  sjjark  was  the  prod- 
uct of  a  secondary  current  evoked  by  the  reaction  of  the 

jjrimary  upon  its  own  wire. 
The  desire  to  refer  diverse  natural  energies  to  unity  of 

principle  is  the  strongest  of  the  scientific  mind,  and  in  1833 

Faraday  proved  experimentally  the  "  identity  of  electrici- 
ties." He  then  passed  on  to  electric  decompo.sition,  both 

by  the  machine  and  the  pile,  and  was  led  to  conclude, 
though  he  was  almost  afraid  to  publish  the  conclusion,  that 
the  amount  of  electricity  involved  in  the  decomposition  of 
a  single  grain  of  water  equals  that  produced  by  800,000  dis- 

charges of  his  large  Ley  den  battery.  In  May,  1833,  he 
published  a  paper  on  a  Kew  Law  of  Electric  Condnction, 

in  which  he  forcibly  showed  the  influence  of  the  "  state  of 
aggregation "  on  the  transmission  of  the  current.  This 
led  him  to  a  profound  consideration  of  the  suljject  of  elec- 

trolysis. Again,  in  June,  1833,  he  published  a  paper  on 
this  subject,  and  in  the  same  year  another  entitled  On  the 
Poicer  of  3Ietals  and  other  Solids  to  Induce  the  Comhina- 
tion  of  Gaseous  Bodies. 

Par  more  important,  however,  was  the  establishment  of 

the  doctrine  of  "definite  electro-chemical  decomposition." He  included  in  the  same  circuit  water  and  fused  chloride  of 
tin,  and  found  that  for  every  atom  of  hydrogen  and  oxygen 
liberated  in  tlie  one  cell  there  is  an  atom  of  tin  liberated  in 
the  other.  With  the  indications  of  his  voltameter  he  com- 

pared the  decompositions  of  other  substances,  both  singly 
and  in  series,  and  after  submitting  his  conclusions  to  num- 

berless tests  he  finally  established  the  truth,  '•  that  under 
every  variety  of  circumstance  the  decomjjosifions  of  the 
voltaic  current  are  as  definite  in  their  character  as  those 

chemical  combinations  which  gave  birth  to  the  atomic  the- 

ory." 

With  regard  to  the  origin  of  power  in  the  voltaic  pile 
scientific  o|)inion  had  been  divided.  Volta  found  the 
source  of  power  in  the  contact  of  heterogeneous  metals,  and 
he  proved  beyond  a  doubt  that  electricity  arises  from  such 

contact.  Faraday's  experience  had  showed  him  that,  chem- 
ical action  was  tiie  invariable  accompaniment  of  the  cur- 

rent; it  had  led  him  to  conclude  that  the  one  was  propor- 
tional to  the  other,  and  therefore  forced  upon  him  the  con- 

victicm  that  the  "contact  theory,"  as  maintained  by  Volta, 
was  a  delusioiL  The  origin  of  power  in  the  [lile  he  referred 
to  its  chemical  actions.  He  thus  became  the  strongest  pillaf 

of  the  "chemical  theory,"  which  had  been  previously  cnun- 
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ciated  by  Fabroni  and  Wollaston.  His  ivsearohes  in  frie- 
tional  elcct^ricity  oecnjiied  liini  from  l!S:i(i  to  1838.  He 
entered  with  lieen  insiglit  into  tlio  suliji^ut  of  conduction 
and  induction,  regarding  both  from  a  wlioliy  original  point 
of  view.  One  of  his  principal  results  was  the  establishinc^nt 
of  the  specific  inductive  cupucity  of  insulators — a  subject  of 
supreme  importance  in  connection  with  siiliuiarine  cables. 

As  a  striking  illustration  of  Faraday's  insiglit,  it  may  be 
mentioned  that  as  early  as  1838  he  had  virtually  foreseen 
and  predicted  the  retardation  produced  by  the  inductive 
action  between  the  wires  of  submarine  caljles  and  the  sur- 

rounding sea-water. 
Toward  the  close  of  1840  Faraday  Ijroke  down,  and  for 

two  years  was  prohibited  from  working,  lie  went  to  Switz- 
erland in  1841,  and  slowly  improved  after  his  return.  He 

knew  that  polarized  light  was  a  most  subtle  investigator  of 
molecular  condition,  and  he  had  tried  it  frequently  in  in- 

vestigating the  state  of  electrified  bodies.  He  placed  a  piece 

of  his  heavy  glass  between  the  poles  of  an  electi'o-magnet. 
Including  both  magnet  and  glass  between  two  Nicol 
prisms,  he  sent  a  beam  of  light  through  the  system.  When 
the  prisms  were  parallel  tiie  light  was  transmitted — when 
they  were  crossed  the  light  was  cut  off.  On  exciting  the 
magnet  in  the  case  of  the  crossed  prisms,  the  light  was  in- 

stantly transmitteil,  and  one  of  the  prisms  had  to  be  turned 
through  an  angle  depending  on  the  strength  of  the  magnet 
and  the  length  of  glass  traversed  to  again  quench  the  light. 
The  experiment  proved  that  by  the  act  of  magnetization 

"  the  plane  of  polarization  "  is  caused  to  rotate.  Faraday 
proved  the  direction  of  the  rotation  to  be  determined  by 
the  polarity  of  the  magnet,  being  reversed  when  the  polarity 
is  reversed.  He  also  proved  that  the  voltaic  current  exer- 

cised a  similar  power.  He  pointeil  out  the  difference  be- 
tween this  effect  and  the  rotation  of  the  }jlane  of  polariza- 

tion by  (juartz  and  certain  other  bodies,  and  entitled  his 

discovery  "  the  magnetization  of  light.'" 
This  was  the  first  reward  of  Fai-aday"s  long  and  appar- ently futile  inquiry  on  the  manufacture  of  optical  glass. 

His  second  reward  was  the  discovery,  in  1846.  of  diamag- 
netism,  the  name  given  to  a  force  of  repulsion  exerted  by  a 
magnet  on  the  great  majority  of  known  bodies.  He  called 
it  diamagnetism  because  an  elongated  diamagnetic  body 
acted  upon  a  magnet  sets  acroftx  the  lines  of  magnetic  force, 
while  a  paramagnetic  body,  like  iron,  sets  parallel  to  the 
lines  of  force.  He  pushed  his  inquiries  in  diamagnetism 

into  the  heart  of  the  subject.  Faraday's  antecedent  culture 
and  his  notions  regarding  molecular  force  are  strikingly  il- 

lustrated by  this  inquiry  and  the  subsequent  one  on  magno- 
crystallic  action.  To  these  discoveries  succeeded  his  inves- 

tigations on  the  magnetism  of  gases,  his  elaborate  |iapers  on 
atmospheric  magnetism  (1851),  his  speculations  on  the  nature 

of  matter  and  force,  and  his  researches  on  "  lines  of  mag- 
netic force,  their  definite  character,  and  their  distribution 

within  a  mtignet  and  through  space" — ini|uiries  marked  by 
profound  insiglit  and  illustrated  with  refined  ex])eriinental 
skill.  In  1835  Faraday  was  pensioned.  He  was  throughout 
life  a  devout  Christian,  and  was  a  member  of  the  small  body 
of  Christians  called  Sandemanians.  D.  at  Hampton  Court, 
Aug.  25,  1867.  See  Life  bv  Tvndall  (4tli  ed.  1884)  and  Life 

by  J.  H.  Gladstone  (1892).  "      '  John  Tvnuall.' 

Faradization  :  in  medicine,  the  application  to  the  animal 
frame  of  induced  currents  of  electricity.  The  name  fara- 
dic  electricity  is  applied  (1)  to  the  alternating  current  from 

any  small  "magneto-generator"  in  which  currents  are  in- 
duced by  the  movement  of  coils  of  wire  in  a  magnetic  field; 

(2)  to  the  secondary  currents  of  a  small  induction  coil.  The 
primary  circuit  coil  is  usually  fed  from  a  few  cells  of  pri- 

mary or  storage  battery,  and  variations  in  the  character  and 
strength  of  the  iniluced  currents  are  olitained  citlicr  by 
changing  the  speed  of  the  interruijtor  liy  the  use  of  various 
secondary  coils,  different  windings,  or  by  adjustment  of  the 
iron  core  of  the  coil.  The  term  faradic  battery  is  applied 
to  both  of  the  above  types  of  apparatus. 

The  best  methods  for  making  use  of  faradisin  in  thera- 
lieutics  were  discovered  by  Dr.  Duchenne.  a  physician  of 
Paris.  It  is  used  for  two  purposes :  (a)  to  produce  muscular 
contractions  (passive  exercise);  (A)  to  excite  the  nerves  of 
sensation.  The  first  object  may  be  attained  in  two  ways — 
first,  by  placing  both  electrodes  (ends  of  iiisvdated  conductors 
armed  with  sponge,  of  various  shapes)  upon  the  moistened 
skin  covering  the  muscles  to  be  contracted;  or,  second,  by 
placing  one  electrode  as  above  and  the  other  over  the  nerve- 
trunk  which  sends  branches  to  that  muscle.     To  excite  the 

nerves  of  sensation,  a  portion  of  skin  should  be  made  dry 
by  means  of  starcli-])owder,  a  wire-brush  electrode  held 
ujion  or  drawn  lightly  over  this  dry  skin,  while  the  other 
sfionge  electrode  is  held  (wet)  on  the  integument  not  far 
away.  The  current  can  be  made  to  reach  the  internal  or- 

gans (bladder,  uterus,  etc.)  by  means  of  jicculiarly  shaped 
electrodes.  The  [lopul.ur  use  of  faradism  by  holding  both 
electrodes  in  the  hands  is  worthless. 

KevLsed  by  E.  L.  Nichols. 

Farallo'iie  Islands:  a  group  of  six  .small,  lofty,  and 
rocky  islands  of  San  Francisco  eo.,  Cal.;  lying  in  the  Pa- 

cific Ocean ;  30  miles  W.  by  S.  of  the  (Johlen  Gate,  or  en- 
trance to  San  Francisco  Bay.  They  are  owned  tiy  a  com- 

pany, which  here  collects,  for  the  San  Francisco  market,  the- 
eggs  of  the  gull  and  the  murre,  a  sea-bird  of  the  auk  family. 
The  southeasternmost  and  largest  island  (lat.  37  41'  49"  N., 
Ion.  122°  59'  5"  W.)  has  a  lighthouse,  with  a  flashing  white 
light  of  tlie  first  order,  360  feet  above  the  sea.  The  islands, 
breed  great  numbers  of  rabbits,  and  their  coasts  abound  in 
sea-lions. 

Farce  [Fr.  farce,  orig.  meaning  stuffing,  deriv.  of  farcir 
<  liat.  farcire,  to  stufY] :  a  iieeuliar  kind  of  comedy  in 

which  the  characters  are  without  psychological  truth  "and the  plot  without  moral  impression.  When  in  a  comedy  the- 
dramatis  perso7im  are  not  characters  representing  complete- 
mental  organisms,  but  figures  representing  only  one  single 
feature  of  the  human  mind,  and  when  the  situations  of 
which  the  plot  consists  are  formed  without  any  intention  of 
imitating  life,  but  so  as  to  show  off  this  single  mental  fea- 

ture in  its  most  extravagant  appearance,  a  high  degree  of 
comical  effect  can  be  attained ;  and  there  is  in  the  principle 
itself  on  which  the  farce  rests  no  reason  why  its  comical 
effect  should  not  be  accompanied  with  perfect  elegance  and. 
gracefulness.  The  farce  originated  in  the  Southern  Euro- 

pean countries  from  rustic  -festivities,  in  which  masks  and 
every  other  description  of  disguise  were  used.  There  are- 
traces  of  it  in  the  so-called  FabnhT  Atellana>,  far  back  in 
the  days  of  the  old  Roman  republic,  and  it  is  met  with 
now  and  then  during  the  Dark  Ages,  until  in  the  sixteenth 
century  it  enters  the  stage,  where  it  led  a  brilliant  life  under 
the  name  of  commccUa  delV  arte,  as  a  kind  of  improvised 
drama.  Moliere  introduced  it  among  the  arts.  Many  of 
his  plays  are  sim]ily  farces.  But  after  his  time  it  was  utterly 
neglected,  and  degenerated  into  comedy  for  the  mob,  and  it 
showed  no  signs  of  revival  until  the  middle  of  the  nineteenth 
century.  The  present  French  farce  is  often  indecent,  but 
its  inirthfulness  can  not  be  denied.  It  needs  only  some  puri- 

fication to  be  brilliant  art. 

Farcy  [corrup.  of  M.  Eng.  farcin  <  0.  Fr.  farcin,  a  dis- 
ease of  horses :  Ital.  farcirio,  from  deriv.  of  Lat.  farci're^ 

cram]  :  the  more  chronic  form  of  glanders ;  a  disease  attack- 
ing horses,  as.ses.  and  mules,  and  from  them  transmissible 

to  men.  This  disease  is  highly  contagious,  and  thus  far 

generally  incurable.  Farcy  differs  from  glanders  in  having- 
a  slower  course,  and  in  involving  the  skin  and  lymph  glands, 
whereas  glanders  affects  particularly  the  respiratory  tract. 
It  is  characterized  by  the  formation  of  tumors  involving  the 
glands  of  the  lymphatic  system  alone  (button  farcy),  the 
glands  and  the  adjacent  areolar  tissue  (bud  farcy),  or  the 
lyin]ihatic  vessels  (farcy  pipe),  and  is  followed  by  fever. 
Where  farcy  runs  a  somewhat  rapid  course  it  is  generally 
fatal ;  while  if  its  course  proves  very  slow  a  recovery  may 
be  looked  for,  at  least  in  man.  Glanders,  however,  which 
is  the  same  disease,  primarily  attacking  the  nasal  mucous 
membrane  instead  of  the  lymphatics,  is  almost  always  fatal. 
The  treatment  of  acute  cases  is  palliative  chiefly:  that  of 

very  chronic  ones  is  expectant,  the  strength  being  main- 
tained liy  nutritious  food.  In  horses  the  disease  is  most 

common  in  those  which  are  overworked,  exposed  to  the 
weather,  and  kept  in  ill-ventilated  stables.  Farcied  horses 
should  be  killed  at  once,  without  any  attcmjit  at  treatment. 
See  Glanders.  Revised  by  William  Pepper. 

Fardel-lKHiiul  [M.  Eng.  fardel,  from  0.  Fr.  fardel  >  Fr. 
fordeflu,  buniUe,  burden  <  Mediiev.  Lat.  fardelhis,  pest,, 

from  Arab,  far'd] :  a  disease  of  sheep  and  neat  cattle,  known 
in  its  milile'r  form  as  '•  loss  of  cud.'*  The  animal  refuses  to 
chew  the  cud,  is  stu]nd,  feverish,  has  a  dry  nose,  and  some- 

times grunts  as  if  in  pain.  The  disease  is  an  irritation  or 
infiamnwition  of  the  third  stomach  (omasum,  manyplies,  or 
fardel),  the  folds  of  which  are  dry  and  often  inflamed. 
Sometimes  this  organ  is  impacted  with  food.  The  treat- 

ment is  gentle  jnirgation,  as  with  Epsom  salts,  followed  by 
liquid  food,  such  as  mashes  sweetened  with  molasses  and 
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flavored  with  a  little  ginger.  As  a  prevent ivp,  avoid  the 

use  of  cojirse  and  overripe  hay.  'J'he  animal  will  generally 
recover  within  three  weeks. 

Farel,  faa'rel',  Guillaume:  the  boldest  of  the  French 
Keforniers  and  father  of  Swiss  Protestantism  ;  1).  in  a  little 

hamlet  near  Gap,  in  Uanphiny,  in  1489.  His  [)arents,  Ro- 
man Catholics  of  noble  descent,  subjected  him  to  rigid  re- 

ligious training,  and  intended  him  for  the  army.  Bnl  the 
l)oy  gave  himself  to  study,  and  when  all  opposition  seemed 

fruitless  he  was  su  tiered  (about  I'jOl))  to  set  out  for  Paris, 
there  to  study  philosophy,  Greek,  and  Hebrew  at  the  uni- 

versity. 'J'he  shining  light  of  the  Paris  s<'hool  was  at  that 
time  the  brilliant  Jacques  Lefevre  d'Kstaples  (Faber  Stapu- 
lensis),  around  whom  were  gathered  disciples  from  every 
country.  Young  Farel  became  one  of  the  most  devoted  of 
these.  This  illustrious  connection  was.  moreover,  the  means 
of  withdrawing  Farel  from  obscurity  and  securing  him  a 
large  circle  of  acquaintance  and  a  chair  in  the  College  of 
Cardinal  le  Muine.  Farel  had  accepted  the  views  of  his  in- 

structor, and  was  therefore  in  danger  from  persecution.  In 
1.5'31  Lefevre  retreated  to  Jleaux,  but  Farel  remained  in 
the  capital,  and  for  a  time  boldly  continued  to  maintain  his 

cause  with  professors,  priests,  students,  and  citizens,  wher- 
ever he  could  do  so,  in  the  university  and  in  the  city.  The 

doctors  of  the  Sorbonne,  however,  proved  the  stronger 
party,  and  Farel  soon  found  it  expedient  to  join  Lefevre 
at  Meaux.  Here  also  persecution  found  them  out,  and 
"the  heretics  of  Meaux"  were  obliged  to  quit  the  town. 
Farel  dared  to  return  to  Paris,  but,  finding  himself  in  great 
danger,  retired  to  Dauphiny.  His  three  brothers  became 
converts,  and  many  adherents  were  gathering  when  the  au- 

thorities, civil  and  ecclesiastical,  combined  against  him,  and 
he  was  obliged  to  quit  the  vicinity  of  Gap.  He  now  visited 
other  parts  near  the  foot  of  the  Alps  and  labored  success- 
fuUv.  His  life  becoming  endangered,  he  crossed  over,  early 
in  i.524,  into  Switzerland,  where  he  was  warmly  welcomed 
by  the  lieformers.  He  tarried  for  a  while  at  Ba.sel,  making 
his  home  with  the  learned  tEcolampadius,  who  was  charmed 
'■  with  the  learning,  piety,  and  coimige  of  the  young  French- 

man." Basel  was  at  this  time  much  exercised  by  the  re- 
ligious innovations  prevalent  there,  but  otBcially  no  action 

had  been  taken  in  favor  of  the  Reformed  doctrines.  Farel 

published  thirteen  theses  covering  the  chief  points  of  dis- 
pute, and  defended  them  publicly  without  answer  from  the 

Romanists.  In  consequence  the  Reformed  doctrines  be- 
came quite  popular,  and  their  success  might  have  been  es- 

tablished had  not  Farel  fallen  into  angry  dispute  with 
Erasmus,  whom  he  charged  with  cowardice  and  named  a 
Balaam,  and  who  in  return  called  him  a  disturber  of  the 
peace  and  advised  the  council  to  expel  him.  He  left  Basel 
in  May,  1524,  and  repaired  to  Schaffhausen,  Zurich,  and  Con- 

stance. On  his  return  to  Basel  he  was  ordered  to  leave  the 

place.  He  retired  to  Strassburg,  and  there  enjoyed  the  com- 
panionship of  Capito  and  Bucer  until  secretly  recalled  to 

Basel  to  be  set  apart  by  CEcolampadius  for  the  ministry  at 
Montbeliard.  Farel  had  from  the  first  been  rather  turbu- 

lent. After  he  was  installed  as  a  priest  his  intemperance 
in  language  and  conduct  soon  made  him  an  object  of 
much  hatred.  He  was  driven  from  his  parish  in  the 
year  1525.  After  a  brief  visit  to  OSeolampadius,  Farel 
joined  Capito  and  Bucer  at  Strassburg,  where  he  had  an- 

other meeting  with  his  beloved  teacher,  the  saintly  and  now 
aged  Lefevre.  In  1527  he  went  to  Aigle,  where  he  taught 
school,  at  first  under  an  assumed  name  (Ursintis),  but  no 
sooner  had  he  secured  a  sufficient  hold  on  the  people  to  war- 

rant his  safety  than  he  boldly  made  known  his  real  mission, 
and  when  Berne  became  Protestant  (1528)  extended  his 
labors  throughout  its  territory.  He  communicated  his  zeal 
to  the  Switzers,  and  by  15:31  secured  the  reformation  not 

only  of  the  western  cantons,  but  also  "  caused  the  balance  to 
incline  in  favor  of  the  new  doctrines  throughout  the  con- 

federation." Sent  to  the  Waldenses,  then  in  synod  in  the 
valley  of  Angrogna,  he  returned  in  1532  by  way  of  Ge- 

neva, which  was  at  tliis  time  agitated  by  great  religious 
strife.  Though  a  stranger,  he  dared  to  preach  while  in  the 
city.  In  consequence  ho  was  driven  from  the  place,  and 
only  es(-aped  with  his  life  by  the  bursting  of  a  gun  that  was 
aimed  at  him.  He  returned  again  in  the  next  year  and  was 
again  expelled.  Still  undaunted,  he  returneil  a  thin!  time, 
and  was  successful.  The  new  doctrines  were  now  largely 
heard  and  accepted.  Farel  was  full  of  toil,  and  his  triumph 
came  Aug.  27,  1535,  when  the  city  council,  by  special  edict, 
proclaimed  Geneva  as  an  adherent  to  the  lieformaticjn.     In 

1.536  his  cau.sc  was  strengthened  by  a  visit  from  Calvin,  who 
was  [jersuaded  by  Farel  to  take  up  his  residence  at  Geneva. 
Farel  and  Calvin  henceforth  labored  unitedly  for  the  good 
of  the  Genevese;  Calvin,  by  common  consent,  a.ssuming  the 
leadership  in  ecclesiastical  organization.  These  men  found 
an  at)le  assistant  in  Virel.  In  consequence  of  their  bitter 
attack  on  the  sensuality  which  many  of  the  Genevese  had 
fallen  subject  to  under  Savoyard  rule,  and  the  strict  en- 

forcement of  ecclesiastical  discipline,  the  Reformers  became 

unpopular,  and  (Apr.,  1538)  w-ere  exiiellerl  froiri  the  city. 
They  went  together  to  Berne,  Zurich,  ami  Basel,  where  they 
separated,  Farel  going  to  Neuchatel,  whose  Reformed  society 
was  then  in  deplorable  disorder.  Farel  soon  restored  har- 

mony (1542).  lie  went  to  Metz  to  organize  a  society,  but 
was  persecuted,  and  finally  obliged  to  retire  to  the  neigh- 

boring town  of  Montigny,  and  afterward  to  Gorze,  where  he 
enjoyed  the  [irotection  of  Count  Furstemberg.  Attacks 
upon  his  life  caused  his  removal  to  Strassburg,  and  nlti- 
mately  his  return  to  Neuchatel,  where  he  married,  when 

sixty-nine  years  old,  a  young  wife,  very  much  to  Calvin's disgust.  In  1560  he  visited  his  native  Dauphiny,  and  at 
Gap  by  his  bitterness  excited  the  rabble,  who  put  Iiim  in 
prison,  from  which  he  was  rescued  by  his  friends.  He  now 
returned  to  Neuchatel,  and  died  there  Sept.  13,  1565.  See 
Kirchhofer,  Life  of  Fiiri'l  (in  German.  2  vols.,  Zurich,  1831- 
33 ;  in  English,  London,  1837) :  Blackburn,  FarH  and  the 
Story  of  the  Swim  Reformation  (Philadelphia.  1865). 

Revised  by  C.  K.  Adams.    •■ 
Farewell,  Cape :  See  Cape  Farewell. 
Fargo:  city  and  railway  center;  capital  of  Cass  eo.,  N. 

Dak.  (for  location  of  county,  see  map  of  North  Dakota,  ref. 
:3-G):  situated  on  the  Gt.  Northern.  Ch.,  M.  and  St.  P.,  and 
Northern  Pacific  railways,  and  on  the  west  bank  of  the  Red 
liiver  of  the  North ;  at  the  head  of  navigation,  opposite 

Moorehead,  Minn.  It  has  a  Young  Men's  Christian  Asso- 
ciation building,  two  high  schools,  a  Koman  Catholic  acad- 

emy, a  Congregational  college,  a  U.  S.  land-office,  the  Holly 
system  of  water-works,  sewei-s,  gas,  and  electric  lights,  and 
a  telephone  system.  It  is  one  of  the  most  important  mar- 

kets for  wheat  and  farm  machinery  in  the  Northwest.  The 
city  suffered  severely  from  fire  June  7,  1893 ;  the  loss  was 

estimated  at  $3,OOO'.00O.  Pop.  (1880)  2.693;  (1890)  5.664; 
(1892)  estimated,  9,670.  Editor  of  •'  Argus." 

Farias,  Valentin"  Gomez  :  See  Gomez  Farias. 

Faria  y  Soiisa, faa-reeaa-ee-.so'zaa, Manuel,  de :  historian and  poet ;  b.  at  Pombeiro  or  Souto,  Portugal.  Mar.  18, 1590 ; 
studied  at  Braga ;  entered  the  service  of  the  Bishop  of 
Oporto ;  was  envoy  to  Rome  16:^0-34 ;  and  spent  the  rest  of 
his  life  in  Jladrid,  where  he  died  June  3,  1649.  His  his- 

torical works  are  his  Epitome  de  las  historian  portuguesas 

(Madrid,  1628) ;  his  Europa  portuguesa  (3  vols.),  Asia  portu- 
guesa  (3  vols.),  and  Africa  portuguesa,  published  at  Lisbon, 
1678-80,  and  containing  valuable  information  in  regard  to 
the  political  and  intellectual  history  of  Portugal;  and  his 
commentary  on  tlae  life  and  works  of  Camoens  (4  vols.,  Madrid, 
1639),  a  work  which  can  lay  no  claim  to  trustworthiness. 
He  is  also  the  author  of  a  number  of  moral  dialogues,  char- 

acterized, as  are  indeed  all  his  works,  by  a  very  pedantic 

and  tedious  display  of  learning.  These  dialogues  were  pub- 
lished at  Madrid  'in  1624,  under  the  title  JS'oches  claras, 

Primera  parte.  As  a  poet  he  was  a  pupil  of  Gongora's e-stilo  culto.  and  his  four  volumes  of  poems  (published  in 
Madrid,  1644-46)  have  little  literary  merit.      11.  R.  La-VG. 

Faribault,  far-i-bo' :  city  and  railway  center ;  capital  of 
Rice  CO..  Minn,  (for  location  of  county,  see  map  of  Minne- 

sota, ref.  10-F) :  situated  at  the  confluence  of  Straight  and 
Caniion  rivers ;  53  miles  S.  of  St.  Paul.  It  has  State  schools 
for  the  deaf,  for  the  blind,  and  for  the  imbecile;  Seabury 

Divinity  College,  Shattuck  school  for  boys,  and  St.  Mary's 
school  for  girls,  all  Protestant  Episcopal ;  Bethlehem  aead- 

emv  for  girls  (Catholic) ;  public  library  and  reading-rooms, 

2  parks,  4  flouring-mills,  a  woolen-mill.  2  furniture-factories, 
rattan-works,  a  manufactory  of  windmills.  2  carriage-facto- ries water-works,  gas-works,  and  electric  lights.  Pop.  (1880) 
5,415:  (1890)  6.520:  (1895)  7.616. 

The  so-called  "Faribault  plan  "  of  public  education,  adopt- 
ed here  in  1891  but  abandoned  in  1893.  caused  considerable 

controversy  among  Roman  Catholic  writers.  It  was  a  com- 
promise between  the  common-school  system  of  the  U.  S.  and 

the  parochial  system  of  the  Roman  Catholic  Church,  and  in- volved the  surrender  of  the  parochial  school  property  to  the 

city  board  of  education,  the  expense  of  conducting  the  schools 
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to  be  borne  tiy  tlie  city,  tlio  employment  by  tlie  Ijoard  of  sis- 
ters of  tlie  Clmreh  as  ieauliers,  subject  tif  t  lie  usriiil  examina- 

tions, and  the  exclusion  o£  religious  teacliinf;  and  emblems; 
although  religious  instruction  was  lo  lie  iieriiiissible  after 

schoorhours  if  any  wished  it.     Editor  ok  "  Hepublioan." 
Fari'na  [Lat.,  flour  >  Fr.  farine] :  a  powdered  prepara- 

tion of  cereal  grains,  pulse  (peas,  Lieans,  etc.),  or  in  a  still 
wider  sense  it  includes  the  starchy  preparations  prepared  as 
food  from  various  roots  and  stalks,  such  as  arrowroot,  sago, 
tapioca.  From  tlie  fact  that  such  substances  abound  in 
starch,  starchy  food  is  often  called  farinaceous. 

The  pollen  of  flowers,  after  it  has  been  gathered  by  bees, 
is  also  called  farina.  This  is  made  into  bee-bread,  to  serve 
as  food  for  the  larvse,  and  probably  enters  into  the  paste 
which  covers  the  larva-cells  of  honeycomb. 

Farinelli,  fa'a-ree-nel'li.  Carlo  :  Italian  soprano  singer 
(pi'oper  name  Carlo  Broscui)  ;  b.  at  Naples,  Jan.  34,  17(J5; 
studied  under  Porpora ;  performed  with  applause  in  London 
1734-3.5;  and  in  1737  went  to  Madrid  to  sing  to  and  soothe 
King  Philip  V.,  and,  succeeding,  became  his  favorite,  as  also 

the  favorite  of  Ferdinand  VI.,  I'hilip's  successor.  He  spent 
■  the  last  years  of  his  life  in  great  splendor,  but  lonesome  and 
melancholy.  I),  at  Bologna,  July  1.5,  1783.  He  was  a  eu- 

nuch, and  not  only  the  best  singer  of  the  eighteenth  century 
but  a  complete  marvel  with  respect  to  voice,  and  possessed 
of  fine  musical  education.  He  displayed  brilliant  talents 

•for  court-intrigue  at  Madrid,  but  possessed  many  amiable 
and  even  generous  traits. 

Farini,  faa-ree'nee.  Carlo  Luigi  :  Italian  statesman,  his- torian, and  orator ;  b.  at  Russi,  in  the  Roman  States,  Oct. 
23,  1813 ;  studied  medicine  and  wrote  medical  treatises. 
Proscribed  for  political  offenses  in  1843,  he  returned  after 
the  amnesty  proclaimed  by  Pope  Pius  IX.  in  1846,  and  was 
chosen  a  member  of  Parliament  for  Faenza ;  then  exiled 

again  1848-49,  but  was  Minister  of  the  Interior  in  Piedmont 
in  1850.  He  took  part  in  negotiations  with  Napoleon  III., 
and  was  named  dictator  of  Modena  1859.  In  1860  he  was 
commissioner  extraordinary  to  the  court,  of  Naples.  In  the 
last  cabinet  of  Cavour  he  was  Minister  of  Commerce,  and 

was  president  of  the  cabinet  De(-.,  1H63,  holding  the  position 
until  Mar.  34, 1863,  when  he  retireil  on  account  of  ill-health. 
D.  Aug.  1, 1866.  Storia  della  Stato  Romano  daW  anno  1815 
al  anno  ISon  (1850),  of  which  the  first  part  was  translated 
into  English  by  Mr.  Gladstone ;  Letters  to  Mr.  Gladstone 
(1856) ;  and  Letters  to  Ijord  Joltn  Russell  (1859),  are  among 
Ins  works.  His  remains  were  originally  buried  at  Turin,  but 
were  in  1878  removed  to  his  native  town,  and  monuments 
have  been  erected  to  his  memory  there  and  at  Ravenna. 

Farjeon,  Ben.jamiiV  Leopold:  English  novelist;  b.  in 
1833.  He  spent  some  years  in  Australia  and  New  Zealand, 
engaged  in  journalism.  Among  his  numerous  novels,  which 
deal  mainly  with  low  life  and  have  been  compared  to  Dick- 

ens's, are  Orif  (1870) :  London's  Heart  (1873) ;  Bread  and 
CIteese  and  Kisses  (1874) ;  Toilers  of  Baliylon  (1888),  etc. 

II.  A.  B. 

Parlow,  William  Gilsox,  M.  D.  :  botanist;  b.  Dec.  17, 
1844,  in  Boston,  Mass. ;  graduated  at  Harvard,  A.  B.  1866, 
M.  D.  1870 ;  appointed  assistant  Professor  of  Botany  at  Har- 

vard University  1874-79,  and  in  1879  Professor  oi'  Crypto- 
gamic  Botany.  He  is  a  memlier  of  the  National  Academy 
of  Sciences,  the  American  Academy,  and  several  European 
societies.  His  principal  work  has  been  upon  the  lower 
plants,  and  his  pulilications  upon  this  subject  have  given 
him  the  position  of  leading  American  cryptogamic  botanist. 
His  principal  publications  are  Marine  Ahjm  of  Netv  Eng- 

land; Ttie  Black  Knot;  T/ie  Gijmnosporamjia  of  the  United 
States;  Bnumernlion  of  tlie  PeronosporecB  of  tlie  United 
States ;  Host  Index  of  Fungi,  etc. 

Farmer,  Huon  :  English  Dissenting  clergyman  of  great 
learning  and  ability ;  b.  on  the  Isle  Gate  farm,  near  Shrews- 

bury, Jan.  30,  1714;  studied  under  Dr.  Doddridge  at  North- 
ampton, and  from  about  1737  was  pastor  of  a  congrega- 

tion at  Walthamstow,  London,  where  he  died  Feb.  5,  1787. 

Published  Inquiry  into  the  Nature  and  Origin  of  our  Lord's 
Temptation  in  tlie  Wilderness  (London.  1761 ;  5th  ed.  1833), 
designed  to  show  that  the  temptation  was  not  objective  and 
real ;  A  Dissertation  on  the  3Iiracles  (1771  ;  3d  ed.  1810) ; 
Essay  on  the  Demoniacs  of  the  New  Testament  (\775;  3d 
ed.,  really  the  4th  ed.,  1818) — famous  books  in  their  days, 
real  contributions  to  the  growth  of  thought,  their  interest 
now  mainly  historical;  Prevalence  of  the  Worship  of  Human 
Spirits  in  Ancient  Heathen  Nations  (1783). 131 

Farmer,  Riciiaru:  Shakspearean  stdiolar;  b.  at  Leicester, 
England,  in  1735.  He  was  (iilucated  in  the  free  grammar 
school  of  his  native  town  and  at  Miiimanuel  College,  Cam- 

bridge; became  a  classical  tutor  in  the  latter  institution  in 
1760,  and  a  master  in  1775,  and  was  appointed  librarian  at 
the  univer.sity  in  1778.  He  held  various  benefices  at  Lich- 

field, Canterbury,  and  St.  Paul's,  but  he  twice  declined  the 
offer  of  a  bishopric,  unwilling  to  give  up  the  free-and-easy 
life  he  was  used  to.  The  only  monument  of  his  learning  ami 
industry  he  has  left  is  his  Essay  on  the  Learniyig  of  Sliak- 
speare,  published  in  1766,  and  afterward  often  reprinted. 
D.  at  Cambridge,  Sept.  8,  1797.  See  John  Nichols,  Literary 
Anecdotes. 

Farmer  City:  city  and  railway  juuclion;  De  Witt  co., 
111.  (for  location  of  county,  see  map  of  Illinois,  ref.  6-K) ;  on 
the  Peoria  Division  of  the  CI.,  Cin.,  Cli.,  and  St.  L.  Railway, 
and  on  the  Springfield  Division  of  the  Illinois  Central;  25 
miles  S.  E.  of  Bloomington.  It  has  churclu'S  of  four  de- 

nominations and  an  excellent  high  school,  and  is  a  trading- 
center  of  a  rich  agricultural  district,  es]ieciallv  known  for 
its  fine  and  fast  horses.  Pop.  (18H0)  1,389;  (iHilO)  1,367; 

(1893)  estimated,  1,600.  Publishers  of  "  Jour.nal." 

Farmers'  Alliance,  or  National  Farmers'  Alliance 
and  Industrial  Union:  a  political  organization  of  the 
U.  S.,  the  outcome  of  a  movement  which  led,  .shortly  after 
the  civil  war,  to  the  formation  of  the  Patrons  of  Husbandry, 
more  commonly  known  as  the  Grange.  The  object  of  this 
organization  was  the  mutual  protection  of  farmers  against 
the  encroachments  of  capital.  The  first  Alliance  proper  was 
formed  in  Texas  to  oppose  the  wholesale  purchase  of  public 
lands  by  private  individuals.  The  Alliance  remained  a 

Southern  organization  for  about  ten  years.  The  Farmers' Union  of  Lmiisiana  united  with  it  in  1887  under  the  name 

of  Farmers'  Alliance  and  Co-operative  Union  of  America. 
The  order  quickly  established  branches  in  Missouri,  Ken- 

tucky, Tennessee,  North  and  South  Carolina,  Georgia,  Ala- 
bama. Florida,  and  Mississippi.  The  Agricultural  Wheel,  a 

similar  society,  located  in  the  States  of  Arkansas.  Missouri, 
Kentucky,  and  Tennessee,  was  later  in  the  same  year  amal- 

gamated with  the  Alliance  in  anew  organization  which  took 
the  name  of  Farmers'  and  Ijaborers'  Union  of  America.  The 
same  spirit  which  led  to  this  movement  in  the  South  had 
been  embodied  in  Illinois  in  the  National  Farmers'  Alli- 

ance which  was  started  in  1877  and  quickly  spread  to  Wis- 
consin, Minnesota,  Iowa,  Missouri,  Kansas,  and  Dakota.  A 

minor  organization,  the  Farmers'  Jlutual  Benefit  *Vssocia- 
tion,  started  in  1887  in  the  southern  part  of  Illinois.  In 
1889  these  different  bodies  were  all  practically  united  into  a 
union  for  political  purposes  at  a  meeting  held  in  St.  Louis. 
The  object  of  the  organization  was  to  procure  legislation  in 
the  interests  of  farmers  and  laborers,  and  the  present  name, 
that  of  Farmers'  Alliance  and  Industrial  Union,  was  then 
taken.  The  professed  reason  for  the  formation  of  an  Alli- 

ance party  in  politics  was  that  the  already  existing  parties 
totally  failed  to  undertake  the  adjustment  of  the  problems 
covered  by  the  Alliance  demands.  The  Alliance  entered 
the  political  field  in  Kansas  at  once,  and  it  is  here  that  the 
organization  has  achieved  its  greatest  victories.  At  the 
meeting  held  in  Topeka  in  June,  1890.  which  was  attended 

also  by  the  Knights  of  Labor,  the  new  People's  Party  was 
formed,  though  it  was  left  to  the  individual  member's  choice 
in  the  case  of  both  organizations  whether  he  should  co-oper- 

ate in  the  political  movements  or  not.  At  this  convention  a 
platform  was  adopted  and  a  State  ticket  nominated.  The 
election  resulted  in  the  triumph  of  the  new  party,  which 
elected  an  attorney-general,  5  out  of  7  Congressmen,  93  out 
of  135  members  of  the  State  House  of  Representatives,  and 
one  U.  S.  Senator.  On  Jlay  19,  1891,  delegates  from  the 

P''armers'  Alliance,  Knights  of  Labor,  and  several  other 
similar  organizations  met  in  a  national  union  conference 
in  Cincinnati,  adopted  a  jjlatform,  and  formed  a  new  na- 

tional political  party  called  the  People's  Party  of  the  United 
States  of  America.  '  The  organizations  represented  did  not, however,  heartilv  indorse  the  new  party.  In  Nov.,  1891, 

delegates  from  the  Farmers'  Alliance,  Farmers'  Mutual 
Benefit  Association,  and  People's  Party  met  in  Indianapolis, 
and  an  earnest  effort  was  made  to  bring  about  an  amalga- 

mation of  the  three  organizations,  but  opposition  to  this 
purpose  was  developed,  and  action  toward  that  end  was 
postponed  to  the  meeting  of  the  National  Industrial  Confer- 

ence at  St.  Louis,  Feb,  23,  1893.  The  Farmers'  Alliance 
was  representeil  in  this  conference  by  346  delegates  out  of  a 
total  of  656,  and  it  was  decided  at  this  meeting  to  appoint  a 
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lopted.     Koi'  the.  pnlitical  iis|K'fU  unci  iiriiicijiU's  of  the  or- 
iiniz.'ition,  sec  Peoi'Lk's  Party.  C.  11.  Tiiurber. 

committor  to  act  with  the  People's  Party  national  commit- tee on  the  nomination  of  a  national  ticket,  and  to  hold  a 
national  convention  for  that  pur|)ijse.  ,\  platform  was  also 
adi 

KiirnUM's' Clubs:  associations  of  agriculturists,  generally 
thosi'  of  sonic  one  community  or  neiKhborhooil,  who  meet 
at  stated  limes  for  the  discussion  of  questions  affect inj^  the 
interests  of  agriculture,  and  more  especially  for  considering 
the  methods  of  practical  farming — the  relative  values  and 
uses  of  dill'erent  fertilizi'rs,  the  adaptation  of  special  crops 
to  particular  soils,  the  choice  of  breeds  of  live-stock  and  of 
varieties  of  cultivated  plants,  and  the  like.  Solon  Hohinson 
and  Horace  Greeley  were  among  the  early  and  influential 

advocates  of  farmers'  clubs.  They  were  associiitcd  with  the 
Farmers'  Club  of  the  American  Institute  in  New  York,  the 
discussions  of  which  were  for  many  years  printed  weekly  in 

the  JVetii  York  Trihune,  and  widely  read.  Some  farmers' 
clubs  have  libraries  and  invested  funds,  and  sustain  regular 
courses  of  lectures  in  the  winter  season,  an<l  in  general  ladies 
are  admitted.  The  constitution  and  by-laws  are,  or  should 
be,  simple  in  plan,  and  the  meetings  arc  social  rather  than 
formal.  In  numy  places,  besides  the  regular  discussion, 
there  is  the  reading  of  one  or  more  original  papers,  usually 
agricultural,  and  music  adds  variety  to  the  exercises.  To 
some  extent  the  old  farmers'  clubs  have  been  converted  into 
or  replaced  l)y  the  granges  of  the  Patrons  of  Husbandry 
and  the  farmers'  institutes.  See  Granue  and  Farmers"  In- stitutes. 

Farnicrs-goiieral :  an  associsition  of  persons  in  France, 
under  the  old  mouareliy,  to  whom  the  privilege  of  levying 
certain  taxes,  as  imposts  on  salt  or  tobacco,  or  town-dues  in 
particular  ilistricts,  was  farnu>d  or  let  out  for  a  given  sum 
paid  down.  This  system  of  raising  the  public  revenue  was 
employed  by  the  Roman  state.  {See  Pubi^icans.)  It  was 
introduced  into  France  in  the  thirteenth  century,  when 
Philip  the  Fair  gave  to  Lombard  Jews  and  brokers  the 
privilege  of  collecting  the  gabelle,  or  tax  on  salt,  to  provide 
means  f(.>r  carrying  on  war  against  the  English.  It  contin- 

ued to  be  employed  under  various  modifications  down  to 
1789.  In  1720  the  farmers  of  the  taxes  formed  a  regular 

association,  called  the  fei-me  geniinile,  with  exclusive  man- 
agement of  the  gabelle,  the  tax  on  tobacco,  the  octrois  of 

Paris,  and  other  excise  duties.  These  men  accumulated 

enormous  wealth,  and  by  bribing  ministers  of  state,  cour- 
tiers, aud  functionaries  of  all  classes  had  influence  enough 

to  keep  up  the  ruinous  system.  Turgot  and  Necker,  in  the 
reign  of  Louis  XVI.,  attempted  to  change  the  arrangement, 
but  the  noliility,  clinging  to  their  privilege  of  exemption 
from  taxation,  etfeetually  resisted  their  efforts.  By  the 
revolutionary  constitution  of  17i)l  the  system  was  swept 
away,  and  many  of  the  farmers-general  were  afterward  exe- 

cuted. Revised  by  A.  T.  Hadley. 

Farmers'  Institutes :  the  series  of  meetings  held  in  many 
of  the  U.  S.  under  the  auspices,  directly  or  indirectly,  of  the 
Government  of  the  particular  State,  usually  during  the  win- 

ter, in  which  the  various  agricultural  operations  and  the 
various  matters  pertaining  to  the  farmers  life  are  discussed. 
The  central  organization  usually  is  vested  in  some  State  ag- 

ricultural society  or  the  agricultural  college,  and  itinerant 
lecturers  are  sent  to  the  various  meetings  to  co-operate  with 
the  local  speakers.  Each  meeting  lasts  from  one  to  four 
days,  dui'ing  which  time  all  the  leading  agricultural  prob- 

lems of  local  interest  are  touched  upon.  At)out  thirty  States 
appropriate  funds,  either  directly  or  through  the  official 
State  agricultural  organization,  for  the  maintenance  of  in- 

stitutes. The  amounts  vary  considerably,  being  led  by  New 
York  with  $1.5.01)0  per  annum  and  Wisconsin  with  f  13,000. 
Al)out  |!lOO,0(tO  are  now  s|)ent  annually  in  the  U.  S.  and 
Canada  for  this  piu'pose.  The  State  institutes  are  stimulat- 

ing the  organization  of  many  local  and  county  institutes 
and  farmers'  clubs,  so  that  the  institute  movement,  consid- 
(u-eil  as  a  whole,  reaches  nearly  every  farming  community,  at 
least  in  the  North. 

Although  the  institute  movement  has  acquired  the  greater 
part  of  its  momentum  since  1880,  it  really  originated  about 
the  middle  of  the  nineteenth  century.  The  proceedings  of 
the  New  York  State  Agricultural  Society  for  1842-4;i  record 
what  is  perhai)S  the  first  real  concerted  effort  to  estalilish 
itinerant  agricultural  lectures  and  instrui-tion.  A  similar 
movement  was  made  by  the  Massachusetts  State  Board  of 
Agriculture  in  1850.  In  1861  the  State  Board  of  Agricul- 

ture of  Michigan,  which  controls  the  State  Agricultural  Col- 

lege, was  authorized  to  "  institute  winter  courses  of  lectures- 
for  others  than  stifdents  of  the  institution,  under  necessary 

rules  and  regulations."  This  appears  to  be  the  first  attempt 
to  connect  a  farmers'  lecture-course  with  an  educational  in- 

stitution. Ten  years  elapsed,  however,  before  such  lecture- 
courses  were  actually  provided.  For  a  fuller  historv  and 
statement  of  fuiuls  expended,  see  Bailey,  Anniiln  of  llurti- 
cullure  for  1891.  L.  il.  Bailev. 

Farming:  See  Auriculture. 

Fariiiington :  town  ;  Hartford  co..  Conn,  (for  location  of 
county,  see  ma|)  of  Connecticut,  ref.  9-0) ;  on  Farraington 
river  and  on  the  Northampton  Division  of  the  N.  Y.,  N.  H. 
and  H.  Railroad  ;  31  miles  N.  of  New  Haven.  It  ha-s  an  ex- 

cellent school  for  girls,  established  in  1844,  a  savings-bank, 
and  important  manufactures.  The  town  was  settled  in 
1040.     Pop.  of  township  (1880)  3.017 ;  (1890)  3,179. 

Farniington:  town;  Van  Buren  co.,  la.  (for  location,. 
see  map  of  Iowa,  ref.  7-.I) ;  on  the  I)es  .Moines  river,  and  on 
the  Ch.,  B.  and  K.  ('.,  and  the  Ch.,  R.  I.  and  Pac.  railways; 
30  miles  N.  W.  of  Keokuk.  It  has  a  woolen-factory,  a  grist- 

mill, nmnufactures  of  cigars,  brooms,  and  trusses,  a  wagoa 
and  (carriage  factorv.  electric  lights,  and  water-works.  Pop^ 

(1880)  781;  (1890)  l",002;  (1895)  1,296. 
Editor  ok  "  Herald." 

Farmingtoii :  village :  cajiital  of  Franklin  co..  Me.  (for 
location  of  county,  see  map  of  Maine,  ref.  7-B) ;  on  th^ 
Maine  Central  Railroad  ;  80  miles  N.  E.  of  Portland.  It  has 
a  State  normal  school,  a  family  school  for  boys,  an  excellent 
high  school,  and  graded  public  schools,  numerous  machine- 
shops,  saw  and  grist  mills,  manufactories  of  novelties  in 
wood,  spool-factory,  several  corn-canning  factories,  an  elec- 

tric-light plant,  etc.  Its  schools  make  it  one  of  the  best  ed- 
ucational centers  in  the  State.  Principal  business,  mercan- 

tile, farming,  and  dairying.  Pop.  of  township  (1880)  3,353; 
(1890)  3,207 ;  of  village  (1890)  1,243. 

Editor  of  "  Chronicle." 
Farmingtoii :  city ;  capital  of  St.  Frangois  co..  Mo.  (for 

location  of  county,  see  map  of  Missouri,  ref.  5-J) ;  2^  miles 
from  the  St.  L.  and  Iron  Mountain  Railroad ;  on  the  turn- 

pike leading  from  Iron  Mountain  to  Ste.  Genevieve  ;  87  miles 
S.  of  St.  Louis.  It  has  the  Elmwood  Female  Seminary  (Pres- 

byterian), Carleton  College,  Baptist  College,  and  a  very  large 
public  school.  In  the  vicinity  are  manv  important  lead 
mines,  also  Iron  Mountain.  Pop.  (1880)  608;  (1890)  1,394; 
(1893)  including  portions  outside  city  limits,  about  1,900. 

Editor  of  "Times." 
Farming:ton:  town  (incorporated  in  1798);  Strafford  co., 

N.  H.  (for  location  of  county,  see  map  of  New  Hampshire, 
ref.  8-G) ;  on  a  branch  of  the  Boston  and  Maine  Railroad,  28 
miles  W.  N.  W.  of  Dover  and  86  miles  N.  of  Boston,  Mass. ; 
10  miles  S.  E.  of  Alton  Bay.  It  has  three  churches,  a  high 
school,  and  manufactures  of  boots,  shoes,  and  lumber.  Pop. 
of  township  (1880)  3,044 ;  (1890)  3,064. 

Editor  of  "  News." Farmville;  town;  capital  of  Prince  Edward  co.,  Va.  (for 
location  of  county,  see  map  of  Virginia,  ref.  7-G) ;  on  rail- 

way and  on  the  Appomattox  river ;  70  miles  S.  W.  of  Rich- 
mond, and  7  miles  N.  of  Hampden-Sidney  College  and  the 

Union  Theological  Seminary.  It  has  a  State  school  for 
women,  and  several  large  tobacco-factories  and  warehouses. 
Principal  business,  tobacco-trade.  Pop.  (1880)  2,058 ;  (1890) 

2,404. Farnaby.  or  Farnabie.  Thomas  :  grammarian  and  teach- 
er; b.  in  ijondon,  1575.  He  was  educated  at  Oxford;  be- 

came a  Roman  Catholic,  and  went  to  S]iain,  where  he 
entered  a  Jesuit  college.  He  soon  left  it.  and  after  souie  ex- 

perience in  the  army  finally  settled  at  Martock.  in  Somerset- 
shire, where  he  opened  a  school.  This  undertaking  proved 

so  successful  that  after  the  lajise  of  a  few  years  he  was  able 
to  remove  the  institution  to  Lcmdon,  where  his  success  was 
still  greater.  His  school  contained  more  than  300  pupils, 
most  of  whom  were  sons  of  noblemen,  boarding  in  his  house, 
and  more  churchmen  and  statesmen  issued  from  it  than 
from  any  other  in  the  kingdom.  He  finally  removed  the 
institution  to  his  estate,  Oxford,  in  Sussex.  He  published 
annotated  editions  of  a  great  number  of  ancient  authors  and 
a  Si/.ttema  Oramiiuificum  (London,  1641).  D.  at  Oxford  in 1647. 

Farnaui,  Henry  Walcott:  Professor  of  Political  Econ- 
omy; b.  at  New  Haven,  Conn.,  Nov.  6,  18.53;  educated  at 

Yale  (A.  B.  1874  and  M.  A.  1875) ;  studied  three  years  in 



FARNl KAIIRAGUT 
291 

Germany,  taking  dcgiTe  iit  Strassburg  1S78;  University 
Professor  of  Political  Economy  at  Yale  1«H();  Professor  of 
Political  Economy  Sheffield  Scientific  School  1881;  editor 
of  Yale  Review  \SW2\  author  ol  Die  Innere  Franzosisehe 
Oewerbepolitik  von  Colbert  bi.^  Turgid  (Leipzig,  1878),  etc. 

C.  H.  Thukbeb. 

Fame,  or  Fern,  Islaiiils:  a  group  of  seventeen  islets 
and  rocks,  some  of  which  are  visible  only  at  low  tide ;  situ- 

ated 3  to  5  miles  oil  the  east  coast  of  England,  opposite 
Bamborough,  Northumberland.  On  two  of  the  islands 
lighthouses  have  been  built,  as  navigation  is  extremely  dan- 

gerous in  these  waters.  On  another  of  the  isles  is  a  tower 
raised  in  honor  of  .St.  Cutlibert,  who  lived  there  during  the 

last  two  years  of  his  life.  Latitude  of  Fame  lights,  55°  37' 
N.,  Ion.  r  39'  E. 

Farnese,  faar'm'ez  (Ital.  proii.  fiiiir-na'sa) :  the  name  of  a noble  Italian  family,  many  of  whose  members  have  played 
conspicuous  roles  in  the  history  of  Europe.  For  the 
greater  part  the  family  owed  its  prominent  position  and 
immense  wealth  to  the  circumstance  that  one  of  its  mem- 

bers, Alexander  Farnese.  became  pope  (Paul  IIL,  1534-4!)) 
and  in  the  most  shameless  nuxnner  misused  the  influence 

and  revenue  of  his  position  for  the  advancement  of  his  fam- 
ily. He  made  his  son  Pierlnigi  (14U3-1547)  Duke  of  Parma 

and  Piacenza,  and  he  provided  in  an  equally  lavish  manner 
for  his  four  grandsons,  two  of  whom,  Alexander  and  Ranuc- 

■*  cio,  were  maile  cardinals  when  they  were  fourteen  years  of 
age,  while  a  third,  Ottavio  Farnese  (1520-86),  was  married 
in  his  twelfth  year  to  Margaret  of  Austria,  better  known 

under  the  name  of  Mai'garet  of  Parma,  a  natural  daughter 
of  Charles  V.,  and  succeeded  his  father  as  Duke  of  Parma : 
and  the  fourth,  Orazio,  was  made  Duke  of  Castro  and  mar- 

ried to  Diana,  a  natural  daughter  of  Henry  IL  of  Prance. 
The  most  celebrated  member  of  the  family  was  Alexan- 

der Farnese  (1546-92),  Prince  of  Parma  aiid  governor  of 
the  Low  Countries.  He  was  a  son  of  Ottavio  Farnese  and 
Margaret  of  Parma,  was  educated  at  Alcala  and  Madrid, 
fought  with  great  distinction  in  the  liattles  of  Lepanto  and 
Gembloux,  and  succeeded  his  uncle,  Don  Juan  of  Austria, 
as  governor  of  the  Low  Countries.  He  was  one  of  the 
greatest  generals  of  his  age.  The  conquest  of  Antwerp,  the 
raising  of  the  siege  of  Paris,  etc.,  were  brilliant  feats  of 
courage  and  skill,  and  the  failure  of  the  invasion  of  England 
was  due  to  no  fault  of  his.  But  he  was  also  one  of  the 

greatest  diplomatists  of  the  age;  he  conquered  as  many 
cities  by  his  tongue  as  by  his  sword.  He  created  a  party  in 
the  Low  Countries  in  favor  of  the  union  with  Sitain ;  and 
when  the  Armada  was  about  to  sail,  neither  Elizabeth  nor 
Raleigh  had  the  least  suspicion  of  what  the  movement  really 
meant.  But  he  was  ill  rewarded  by  Philip  11.,  who  recalled 
him  in  the  midst  of  his  career.  He  was  on  the  way  to  Spain 
when  he  died. 

In  1731  the  male  line  of  the  house  became  extinct  by  the 

death  of  Antonio  Farnese.  But  Antonio's  daughter.  Eliza- 
beth Farnese,  married  to  Philip  V.  of  Spain,  succeeded  in 

securing  all  the  Farnese  fiefs  for  her  sons,  Philip,  Duke  of 
Castro,  and  Charles,  King  of  Naples,  and  afterward  King  of 
Spain. 

Farnese  Bull :  a  marlile  group  formerly  in  the  Farnese 
palace  at  Rome,  but  removed  with  other  art  treasures  in 
1786  to  the  National  Museum  at  Naples.  It  represents  the 
punishment  of  Dirce,  whom  Amphion  and  Zethus  are  tying 

to  the  horns  of  a  bulk  ApoUonius  and  Tauriscus  are  "said by  Pliny  to  be  the  joint  authors  of  the  work,  which  was  dis- 
covered in  the  baths  of  Caraealla  in  1546  and  was  restored 

by  Bianchi  under  the  guidance  of  Michelangelo.  See  Al'OL- 
LONIUS  OF  TrALLES. 

Farn'liani :  a  town  of  England ;  in  the  W.  of  Surrey : 
on  the  left  bank  of  the  Wey ;  40  miles  from  London  (see  map 
of  England,  ref.  13-1).  It  contains  the  fine  old  castle  of  the 
bishops  of  Winchester,  first  built  by  Bishop  de  Blois,  bi'other 
of  King  Stephen,  hut  razed  by  Henry  III.,  then  rebuilt  by 

Charles  I.,  and,  having  been  dismantled,  restored  to  it's present  state  in  1684.  Farnham  is  principally  noted  for 
the  superior  hops  which  are  cultivated  in  the  surrounding 
country ;  it  is  abundantly  supplied  with  water  from  neigh- 

boring springs.  The  parish  church  is  spacious  and  of  the 
later  Gothic  style.  It  was  once  a  chapel  of  ease  to  Waverley 
Abbey,  now  in  ruins,  which  was  founded  in  1128.  Alder- 
shot  Camp  is  situated  3  miles  N.  E.  of  Farnham.  Pop. 
5,000. 

Farnham,  Quebec,  Canada:  See  West  Farnham. 

Farnham.  Kosww.l:  lawyer  and  soldier:  b.  in  lioston, 
Mass.,  .July  23,  1827;  removitd  in  1840  to  Brailford,  Vt.; 
graduated  with  honors  at  the  University  of  Vermont  in 
1849;  taught  school  for  several  years;  admitted  to  Orange 
County  bar  in  1857;  State  attorney  1859-61 ;  lieutenant  of 
First  Vermont  Regiment  1S61  ;  provost-iTuirshal  of  Newimrt 
News,  Va..  1861 ;  captain  (jf  Bradford  Guards  1HH2;  lieuten- 

ant-colonel Twelfth  Vermont  lu'gimeuldui'iugits  service  in 
the  field;  member  of  Vcrmoiil  Senate  from  Orange  Count  v 
1868-69;  delegate  to  Uepublicaii  national  convention  at 
Cincinnati  in  1876,  and  also  one  of  the  presidential  electors 
the  same  year;  trustee  of  the  University  of  Vermont;  Gov- 

ernor of  Vermont  1880-82. 

Farn'worth  :  township  of  LanoasViire,  England  ;  12  miles 
E.  S.  E.  of  Liverpool  (see  map  of  England,  ref.  7-F) ;  niaiui- 
factures  sail-cloth,  watches,  files,  and  all  kinds  of  inm  tools. 
Pop.  (1891)  33,758. 

Faro  [deriv.  of  Pharaoh,  because  of  a  conventional  rep- 
resentation of  the  Egyptian  Pharaoh  formerly  contained  on 

one  of  the  cards.  Cf.  Fr.  pharao"] :  a  game  at  cards,  used 
only  in  playing  for  money.  It  is  played  in  different  ways 

in  ditt'erent  countries,  but  in  all  the  player  contends  against 
a  bank,  represented  by  a  professional  faro-banker ;  and  the 
chances,  though  apparently  only  slightly  in  favor  of  the 
bank,  are  in  reality  quite  strongly  so.  In  the  U.  S.  the 
game  is  illegal  in  many  cities  and  in  some  of  the  States. 

Faro,  I'aa'ro  :  the  capital  of  the  province  of  Algarve,  Por- 
tugal ;  situated  at  the  mouth  of  the  Ferinosa,  where  three 

small  islands  form  a  somewhat  confined  but  otlu'rwise  con- 
venient and  safe  harbor  (see  map  of  Spain,  ref.  19-B).  Faro 

exports  considerable  quantities  of  oranges,  figs,  anchovies, 

and  cork,  and  is  a  bishop's  see.     Pop.  8,100. 
Faro  :  a  province  of  Portugal.     See  Aloarve.  • 
Faroe  Islands :  same  as  Faeroe  Islands  (g.  v.). 

Farquhar.  faar'Ahar,  George:  dramatist:  b.  at  London- 
derry, Ireland,  1678;  educated  at  the  University  of  Dublin  ; 

acted  for  a  short  time  at  a  theater  in  Dublin,  then  retired 
from  the  stage  and  settled  in  London.  Love  and  n  Bottle 

(1698);  Twin  RivuU  (1703):  and  The  Berni's  Stratagem 
(1707),  comedies,  were  among  his  productions.  D.  in  Lon- 

don in  1707. 

Farr,  William.  M.  D..  F.  R.  S..  D.  C.L.;  statistician;  b. 

at  Kenley,  Shropshire,  Nov.  30.  1807 :  educated  at  Doring- 
ton  and  Shrewsbury  and  at  the  Universities  of  Paris  and 
London.  Practicing  medicine  in  London,  he  edited  the 
3Iedical  Annual  and  the  British  Annals  of  Medicine.  In 

1839  he  became  connected  with  the  registrar-general's  office in  London,  and  subsequently  became  superintendent  of  the 
statistical  department,  retiring  in  1880.  He  wrote  much 

for  medical  journals,  the  Vital  Statistics  in  McVulloch's 
Statistics  of  the  British  Empire,  official  reports  on  the  pub- 

lic health,  and  on  the  Causes  of  Death  in  Bngland  (1837- 
70),  reported  in  detail  the  cholei'a  epidemic  of  1849.  framed 
a  new  Statistical  yosology,  etc.  D.  in  London,  Apr.  14, 
1883. 

Farragrut,  David  Glascob  :  the  most  distinguished  ad- 
miral of  the  Unite<l  States  of  America :  b.  at  Campbell's  Sta- 

tion, near  Knoxville,  Tenn.,  .July  5, 1801 ;  son  of  George  Par- 
ragut,  a  native  of  Minorca,  who  emigrated  to  North  America 
in  1776,  and  was  a  soldier  in  the  Revolutionary  war,  and  sub- 

sequently muster-master  of  the  militia  of  East  Tennessee;  also 
magistrate  of  Pascagonla,  Jliss.  He  died  in  New  Orleans  in 
1808,  and  Commodore  David  Portei-,  of  the  U.  S.  navy,  who 
had  formed  a  friendship  with  the  family,  adopted  David  Far- 
ragut,  and  procured  him  an  appointment  in  the  navy,  which 
he  entered  as  a  midshipiuan  Dec.  17,  1810.  He  served  un- 

der Commodore  Porter  on  board  the  Esses,  and  at  the  age 
of  twelve  was  made  prize-master  of  a  captured  vessel.  In 
1815-17  he  served  on  the  Independence  and  the  JIacedonian 
in  the  Jlediterranean  ;  spent  nearly  a  year.  1817-18.  in  study 

at  Tunis  under  the  U.  S.  consul' Charles  Folsom :  in  1819 
became  acting  lieutenant  on  board  the  Shark;  iii  1820  re- 

turned to  the  U.  S..  and  in  1822-23  took  [jart  in  several  con- 
flicts between  the  U.  S.  naval  forces  under  Commodore  Por- 

ter and  the  pirates  of  the  West  Indies.  In  1825  he  was 
commissioned  lieutenant  and  ordered  to  the  frigate  Brandy- 
wine :  and  ,-ifter  serving  in  various  vessels  reached  the  rank 
of  ciimmander  in  184L  During  the  Jlexican  war  he  block- 

aded tlie  liarbor  of  Tuxpan  with  the  sloop  of  war  Saratoga. 
From  184S  to  1850  he  was  on  duty  at  the  Norfolk  navy-yard : 
in  1850  was  oriicred  to  Washington  to  aid  in  compiling  a 
book  of  ordnance  regulations  tor  the  navy.     From  1854  till 
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1858  he  was  enjragcil  in  establisliiiiK  tlic  navy-yard  at  Mare 
Island,  in  San  Francisco  Hay.  In  1W5H  tic  was  fxivvn  com- 

mand of  i.\n:  sloop  of  war  llr-ooUiyn.  lie  imss(Ml  tlie  winter 
of  186(M)1  at  Norfolk,  Va.  In  Dec,  1H()1,  Ih'  was  placed  in 
(«mniand  of  the  steam  sloop  of  war  Hartford  in  an  ('Xiiedi- 
tion  commanded  by  David  11.  I'orlcr.  sent  to  (capture  New 
Orleans.  'J'lie  force  inchided  the  West  (Jnlf  lilockading 

squadron  and  Porter's  mortar  Holilla,  and  was  the  largest 
expedition  that  ever  sailed  under  the  U.  S.  flag.  'J'he  fleet 
sailed  from  Hampton  Roads,  Feb.  3,  lH(i2;  on  Apr.  34.  un- 

der Parragut's  directions,  it  passed  Forts  .lackson  and  St. 
Philip  at  the  mouth  of  the  Mississippi,  destroyed  a  Confed- 

erate fleet  of  fifteen  vessels,  the  loss  on  the  Union  side  being 
thirty-seven  men  and  tlie  gunboat  Varuna,  whicli  was  .sunk, 
silenced  the  Chalmette  batteries  3  miles  below  New  Orleans, 
and  on  the  25th  accomplished  the  surrender  of  the  city.  On 

.June  38  Farragut's  fleet,  after  an  engagemcoit  of  about  two 
hours,  ijassed  tlie  batteries  at  Vicksburg,  and  again  passed  the 
batteries  on  his  return  on  .Inly  15.  The  following  day  he  w.as 
commissioned  rcar-ailmiral.  In  Mar..  IS(i:-i,  lie  ran  the  fire 
of  the  forts  at  Port  Hudson  and  opened  (■oinmunication 
with  Flag-Offlecr  Porter,  who  commanded  the  upper  Missis- 

sippi. On  May  24,  in  conjunction  with  the  army,  he  coin- 
mericed  active  operations  against  Port  Hudson.  an<l  when  it 
fell,  on  July  9,  he  turned  over  to  Admiral  Porter  the  entire 
control  of  the  Western  waters  above  New  Orleans.  After  a 

short  respite  from  liis  labors,  he,  in  Jan.,  1864,  made  a  re- 
connoissance  of  Ports  Morgan  and  Gaines,  the  defenses  of 
Mobile,  and  expressed  the  ojiinion  tliat  with  a  single  iron- 

clad and  5,000  men  he  could  take  that  city. 
On  Aug.  5, 1864,  with  four  ironclads  and  fourteen  wooden 

vessels,  Farragut  passed  the  forts  at  the  entrance  of  Mobile 
Bay,  after  a  desperate  engagement,  in  which  the  Tecumseh, 
one  of  the  vessels  of  his  fleet,  was  sunk  by  striking  a  torpedo, 
and  335  men  in  all  were  lost.  During  the  flglit  Parragut 
gave  his  directions  from  a  place  high  up  in  tlie  main  rig- 

ging of  the  Hartford.  In  a  few  days  the  forts  surrendered, 
and  the  passage  of  blockade-runners  was  stopped,  although 
the  city  itself  was  not  taken.  Vjecause  of  shoal  water  and  ob- 

structions in  the  channel.  In  November  Farragut  returned 
to  the  North,  and  in  New  York  was  presented  with  a  purse  of 
$50,000  for  the  purchase  of  a  home  in  that  city.  On  Dec. 
23  a  bill  creating  the  grade  of  vice-admiral  was  created,  and 
on  Dec.  23  Farragut  was  nominated  for  the  office  by  Presi- 

dent Lincoln.  On  July  25, 1866,  Congress  created  the  grade 
of  admiral  and  the  rank  was  given  to  Farragut.  In  1867, 
in  the  flagship  Pranklin,  he  commanded  the  European 
squadron,  and  was  received  with  highest  honors  in  the  cities 
he  visited.  In  1870  ho  passed  the  summer  at  Portsmouth, 
N.  H.,  and  died  there  on  Aug.  14.  He  was  buried  in  Wood- 
lawn  Cemetery,  New  York.  Among  the  memorials  erected 
ill  his  honor  are  statues  in  Madison  Square  Park,  New  York, 
and  in  Marine  Park,  South  Boston,  Mass.  See  Com.  Foxhall 
Parker,  Thu  Battle  of  Mobile  Bay  (Boston,  1878);  the  Life 
by  Loyall  Farragut  (New  York,  1879) ;  Capt.  A.  T.  Mahan, 
Admiral  Farragut  (New  York,  1892). 

Farrakliabad':  city  of  the  Agra  division.  Northwestern 
Provinces,  British  India ;  the  capital  of  the  district  of  the 
same  name  :  on  the  Ganges,  on  the  road  between  Calcutta  and 
Delhi ;  3  miles  W.  of  the  military  station  of  Fathigarh,  with 
which  it  is  sometimes  confounded  on  maps  (see  map  of  N. 
India,  ref.  6-F).  It  is  one  of  the  commercial  centers  of 
Upper  Hindustan.  Lord  Lake  defeated  the  troops  of  Holkar 
here  in  1805.     Pop.  65,000. 

Farrar,  Frederic  William,  D.  D.,  F.  R.  S.  :  English  di- 
vine and  author ;  son  of  a  clergyman :  b.  in  the  Fort,  Bom- 
bay, India,  Aug.  7,  1831;  graduated  at  Cambridge  in  1854; 

became  assistant  master  at  Harrow  in  1855,  and  master  of 

Marlborough  College  in  1871  ;  rector  of  St.  Margaret's,  Ijon- don, and  canon  of  Westminster  1876;  archdeacon  1883;  chap- 
lain of  the  House  of  Commons  1S;I0,  and  dean  of  Canterbury 

189.5.  He  is  also  chaphun  in  ordinary  to  the  Ijueen.  He 
has  )inblislied  the  following  works  of  fiction  :  Eric  (lOlh  ed. 
1S.W):  Julian  Home  {4th  ed.  I.s.59);  ,SY.  ̂ Vi)lifr(■d'.■<  (4th  ed. 
IW.]) :  JJarkness  and  Dawn  (1891  ;  3d  ed.  1893).  His  philo- 

logical works  are  The  Origin  of  Language  (I860);  Chapters 
on,  Language  (1865);  Greek  Grammar  liiiles  (Ijth  ed.  186,5); 
Greek  Si/niax  (3d  ed.  1867);  and  Fanriliex  of  Siirerh  (1870). 
His  more  important  thcoloirical  works  an;  Seekera  after 

God(\m)):  The  Witness  of'jHstorg  to  Christ  (1871);  'llie tlileiiee  and  Voices  of  God  (1873) ;  The  lAfe  of  Christ  (in  3 
vols.,  IH74) ;  The  Life  and  Works  of  St.  Paul  (2  vols.,  1H79); 

The  Early  Days  of  Christianity  (2  vols.,  1883);   Tlu'  Mes- 

sages of  tlie  Books:  Discourses  and  Notes  on  the  New 

Testament  (1884);  Tlie  History  of  Interpretation  (I'amplon 
Lectures,  1886);  Lives  of  the  Fathers  (3  vols.,  1889).  He 
also  contributed  to  ̂ mM\?,  Dictionary  of  the  Bible,  urt'l  is 
master  of  a  singularly  fresh  and  brilliant  style.  He  deliv- 

ered a  eulogy  on  Gen.  Grant  in  Westminster  Abbey,  Aug. 

4,  1885,  and  in  the  same  year  h^ctured  in  the  L'.  S. Revised  by  .S.  M.  Jackson. 
Farrar,  JouN :  b.  at  Alnwick,  Northumberland,  July  29, 

1803;  educated  near  Leeds;  became  a  Wesleyan  minister  in 
Aug.,  1822;  was  governor  of  Abney  House  Wesleyan  Theo- 

logical Institution,  Stoke  Newington,  London,  in  1839; 
and  subsequently  of  I leadinglcy  College,  Leeds  (1868) ;  was 
secretary  and  president  of  the  Wesleyan  Conference,  the 
latter  in  1854  and  in  1870.  D.  at  Headingley,  Leeds,  Nov. 
19,  1884.  Wrote  Proper  Names  of  the  Bible  (1839);  A 
Biblical  and  Theological  Dictionary  (London,  1851) ;  Eccle- 

siastical Dictionary  (1853). 

Farren,  William  :  actor;  b.  in  Limdon, England, in  1825. 
His  father  Wiis  a  well-known  comedian  of  the  London  stage, 
contemporary  with  Macready,  and  was  descended  from  a 
family  of  actors.  Previous  to  entering  the  dramatic  pro- 

fession he  apjieared  in  London  with  some  success  as  a  singer 
at  concerts.  At  the  outset  of  his  stage  career  he  performed 
at  the  Strand  and  Olympic  theaters  under  the  name  of  For- 

rester and  as  William  Parren,  Jr.  In  Jan.,  1851,  he  became 
a  member  of  the  company  of  the  Olympic  theater,  and  on 
Jan.  13  he  played  the  part  of  Frederick  Plum  in  the  first 

performance  of  Morton's  comedy  All  that  Glitters  is  Not 
Gold.  In  1853  he  joined  Buckstone's  comiiany  at  the  Hay- 
market  theater,  where  he  appeared  as  Captain  Absolute, 
Mar.  28,  in  The  Rivals.  At  the  Vaudeville  theater,  in  July, 
1872,  he  played  Sir  Peter  Teazle  in  a  revival  of  Tlie  School 
for  Scandal.  In  1875,  at  the  same  house,  he  was  the  Sir 
Geoffrey  Champneys  in  the  comedy  of  Our  Boys,  which 
character  he  continued  to  play  without  intermission  until 
July,  1878.  At  the  Shaftesbury  theater  in  1888  he  appeared 
as  Adam  in  As  You  Like  It.  In  1890  he  played  in  David 
Garrick,  and  took  the  part  of  Sir  Peter  Teazle  in  a  revival 
of  The  School  for  Scandal  in  1891.        B.  B.  Vallentine. 

Farrer,  Hexrt  :  landscape-painter ;  b.  in  London,  Jlar. 
23.  1843 ;  "  self-taught "  ;  removed  to  the  U.  S.  in  1861 ; 
member  American  Water-color  Society.  He  exhibits  chiefly 
paintings  in  water-color.  His  work  is  carefully  wrought 
out,  but  is  somewhat  dry  in  general  aspect.  Studio  in 

New  York.  "  W.  A.  C. 
Farriery  [deriv.  of  farrier,  horseshoer  <  M.  Eng.  fer- 

rour,ferrer,trom  0.¥r.  ferreor,  ferrier  <  Low  hat.  ferra' tor, 
ferrci'rius,  shoer,  derivs.  of  ferrare,  to  shoe,  deriv.  of  fer'- rum.  iron,  horseshoe]  :  originally  the  trade  of  applying  iron 
to  the  horse's  foot.  However,  as  all  horse-surgery  was  of 
the  coarsest  and  often  of  the  most  brutal  kind,  performed 
by  the  common  smith  with  the  tools  and  implements  at  hand, 
it  is  natural  that  veterinary  surgery  as  it  grew  into  a  profes- 

sion should  have  been  called  farriery.  Now,  however,  the 
treatment  of  the  diseases  of  domestic  animals  is  no  longer 
of  necessity  left  to  the  guesswork  of  the  blacksmith,  nor 
surgical  operations  to  the  tongs  and  searing-iron. 

The  foot  of  the  horse  is  wonderfully  guarded  against  in- 
jury from  without,  and  equally  protected  against  painful 

jars  and  disease  which  one  might  suppose  would  arise  from 
the  tremendous  blows  which  the  feet  sustain  when  travel- 

ing upon  hard  roads.  The  hoof  is  a  tough,  elastic,  horn- 
like substance,  completely  boxing  in  the  delicate  tissues, 

cushions,  and  bones  of  the'  foot.  In  the  living  animal  and in  its  first  state  it  is  in  one  piece,  but  after  maceration  it 
may  be  separated  into  the  crust  or  wall,  the  sole,  and  the 
frog.  The  front  part,  of  the  crust  of  each  hoof  is  called  the 
toe,  the  hindmost  parts  the  heels,  and  the  intermediate  parts 
the  quarters.  The  corresponding  parts  of  the  shoe  have  the 
same  names.  The  cr^ist  grows  from  the  coronet,  at  the  top 
of  the  hoof  next  the  hair,  and  from  the  sensitive  lamime 
which  surround  the  pedal  or  coffin  bone  upon  its  upper  sides. 
It  is  about  half  an  inch  in  thickness  at  the  edge,  and  in 

many  horses  .so  hard  and  tough  that  they  hardly  need  shoe- 
ing at  all  except  in  lev  weather  or  when  used  upon  paved 

roads.  The  sole  is  a  slightly  arched  dome  with  a  large  seg- 
ment removed,  in  the  place  of  which  the  frog  is  found.  The 

horn  of  the  sole  differs  essentially  from  that  of  either  the 
crust  or  the  frog,  it  being  more  granular  and  shelly,  wearing 
oft'  naturallv  with  comparatively  little  abrasion.  At  the 
rearward  portions  of  the  sole,  divided  as  they  are  by  the  frog, 
two  elevated  ridges,  of  a  character  of  hum  more  resembling 
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the  crust,  occur.  These  are  ciileil  the  bars,  and  are  really 
the  ends  of  the  crust  reflected  inward  at  tlio  heels.  The  /Vw/ 

is  a  wedge-sliaped  body  in  form  like  a  sharp-pointed  V,  the 
point  being  turned  forward.  It  is  of  an  exceedingly  spongy 
and  elastic  kind  of  horn,  and  is  placed  as  a  cushion  between 
the  navicular  bone  and  joint  and  the  ground,  to  relieve  con- 

cussion and  to  distribute  jars  so  as  to  break  their  force. 
With  every  step  of  the  natural  foot,  unshod  as  well  as  when 
at  rest,  the  frog  coniniunieates  a  pressure  directly  upon  the 
navicular  joint  and  the  tendons  which  underlie  it.  In  ordi- 

nary shoeing  the  frog  never  touches  the  ground,  being  cut 
away  and  left  reduced  in  size,  while  at  the  same  time  the 

foot" is  lifted  up  from  the  earth  by  thick-heeled  or  calked shoes.  Tliat  a  foot  so  treated  becomes  diseased  is  not  to  be 
wondered  at.  The  wonder  is  that  acute  diseases  of  the  foot 
are  not  much  more  prevalent.  The  flexibility  and  elasticity 
of  the  hoof,  concerning  which  so  much  is  written,  rests 
chiefly,  indeed  almost  altogether,  in  the  frog,  slightly  in  the 
sole,  and  practically  very  little  or  not  at  all  in  the  crust  or 
walls  of  the  foot.  Much  has  been  written  about  the  expan- 

sion and  elasticity  of  the  quarters  and  heels.  It  may  be  dis- 
regarded. There  is  indeed  elasticity  in  the  crust,  but  it  is 

only  brought  into  play  perceptibly  under  extraordinary  cir- 
cumstances. 
When  an  unshod  natural  hoof  is  placed  upon  hard  ground, 

the  parts  which  bear  upon  it  are  the  edge  of  the  crust  all 
around  and  the  frog.  Upon  uneven  ground  the  sole  is  fre- 

quently called  upon  to  sustain  its  share  of  the  weight,  and 
when  the  horse  steps  upon  frozen  clods  or  stones  the  sole 
often  bears  the  whole.  In  traveling  upon  ordinary  country 
roads  the  hoof  wears  very  evenly  ;  upon  gravelly  roads  the 
toe  usually  wears  fastest,  and  will  first  become  tender.  If 
the  toe  and  quarters  be  protected  from  wear  by  a  narrow 
shoe,  for  ordinary  service  no  other  shoeing  will  be  necessary. 
If  such  a  shoe,  which  is  the  "  half-moon  shoe  "  of  Colenum, 
drawn  out  thin  at  the  quarters,  bo  seated  nearly  level  with 
the  sole  by  cutting  out  the  crust  of  the  hoof  upon  the  toe 
and  quarters,  it  is  evident  that  the  horse  will  have  his  natural 
foot,  with  simply  an  iron  front  edge  to  take  the  wear.  Tliis 
is  the  lightest  and  best  shoe  a  horse  can  wear  when  his  work 
is  not  too  severe  nor  upon  too  rough  grounil.  Were  the  same 
principle  to  be  carried  out  in  a  shoe  similarly  seated  (level 
with  the  sole),  much  wider  in  the  web,  and  extended  to  the 
heels  so  as  to  protect  the  foot  thoroughly,  the  foot  would 
still  have  its  natural  bearings,  and  be  guarded  against  even 
extraordinary  wear  and  tear.  The  frog  would  bear  upon  the 
ground,  and  so  would  the  sole,  nearly  as  much  as  if  the  hoof 
were  not  shod. 

The  presence  of  a  shoe  prevents  the  natural  wear  of  the 
hoof;  hence  sooner  or  later,  according  to  the  rapidity  of 
growth  of  the  horn,  it  must  be  reset  and  the  horn  pared  back 
as  nearly  as  possible  to  the  condition  it  would  have  been  in 
if  it  had  not  been  shod  and  had  worn  oif  evenly  and  natu- 

rally. The  earliest  shoes  worn  by  horses  were  probably  plates 
of  iron,  having  a  similar  shape  to  modern  horseshoes,  but  cov- 

ering a  much  larger  portion  of  the  hoof.  This  necessitated 
a  paring  away  of  both  crust  and  sole  when  the  shoes  were  re- 

set. The  sole  is  very  easily  cut  by  the  smith,  and  so  is  the  frog, 
while  the  crust  is  hard  and  tough.  It  is  easily  rasped  off,  how- 

ever, after  the  sole  is  cut  away,  and  the  smith  has  plain  sailing. 

When  a  horse  is  brought' to  a  common  blacksmith  to  be 
shod,  the  "  clinches  "  at  the  ends  of  the  nails  are  first  cut  off ; 
then  the  shoe  is  wrenched  off  with  the  tongs,  a  portion  of  the 
crust  coming  off  frequently  with  it.  This  is  done  by  an  ap- 

prentice, who  then  firoceeds  to  pare  out  the  sole  all  around, 
cutting  close  to  the  frog.  The  cutting  down  of  the  crust  is 
done  by  the  smith  himself,  if  he  is  a  very  careful  man,  (jr  by 
an  experienced  journeyman,  but  quite  as  often  trusted  to  an 
apprentice,  who  forms  roughly,  at  his  discretion,  the  seat  for 
the  shoe.  Then  the  shoe  is  shaped,  heated  red  hot  or  nearly 
so,  and  a  seating  burned  level  by  the  application  of  the  hot 
shoe — an  operation  liable  to  do  serious  harm.  When  the 
shoe  is  formed  to  tit  the  foot  it  usually  happens  that  if  flat 
at  first  the  heels  are  made  nearly  twice  as  thick  as  the  toe,  if 

indeed  they  be  not  turned  down  into  calks,  making  '  he  shoe 
at  the  heels  half  an  inch  to  an  inch  or  more  in  thickness ; 
and  thus  it  is  appli(;d.  The  residt  is  that  no  part  of  the  hoof 
touches  the  ground.  The  frog,  upon  which  so  much  depends, 
is  gradually  reduced  in  size,  both  by  the  paring  of  the  smith 
and  (especially)  by  lack  of  use :  it  shrivels  often  to  one-third 
its  proper  size.  The  paring  out  of  the  sole  is  usually  accom- 

panied by  the  cutting  away  of  the  bars  entirelv,  which  the 
smith  says  he  does  '-to  open  the  heels."  Tlie  foot,  thus 
weakened  and  placed  in  a  most  unnatural  position,  becomes 

the  seat  of  disease.  WIk^d  the  bars  are  cut.  away,  or  the  soles 
pared  too  thin  near  the  h(^els,  and  the  frog  has  no  bearing 
upon  the  ground,  ulcers  occur  near  the  heels,  which  are 
called  corns. 

The  frog  should,  by  it«  constant  pressure  at  every  step, 
give  heallhy  action  to  the  navicular  bone  and  joint;  this 
wanting,  inflammation  or  fever  of  these  parts,  navicutar  din- 
ease,  results.  To  this,  horses  with  strong,  .solid-hjoking 
hoofs  are  esf)ecially  liable.  Flat-footed  horses  are  liable  to 
another  trouble  from  the  same  cause — ruimely,  founder.  As 
already  said,  the  weight  of  the  horse  is  sustained  naturally 
upon  the  crust  of  the  hoof  and  iqjon  the  frog.  Wliere  tlie 
frog  can  bear  none  the  crust  must  sustain  all.  Tlie  crust 
grows  in  part  from  the  sensitive  lamina;  enveloping  the 
pedal-bone,  and  is  attached  to  them  by  lamina;  of  horn  in- 

terlocking— or,  rather,  interleaved — with  them  ;  and  it  is 
upon  these  sensitive  laminie  that  all  the  weight  is  thus 
jilaeed.  Tliey  can  bear  a  great  deal  naturally,  but  inflam- 

mation (lamitiifis)  is  almost  sure  to  come  wlien  there  is  a 
provoking  cause,  and  the  horse  is  foundered.  Seedy  toe  is  a 
form  of  laminitis,  where  the  crust  separates  from  the  laminie 
at  the  toe.  Pumice  foot  is  a  name  given  to  another  form 
of  laminitis,  wherein  the  sole  becomes  convex  instead  of  con- 

cave, and  the  horn  is  spongy  within  and  externally  brittle, 
the  whole  foot  being  in  a  highly  feverish  condition.  Con- 

traction of  the  heel  comes  from  the  same  general  cause — 
namely,  want  of  frog-pressure.  Thrush  is  a  disease  of  the 
frog,  made  apparent  by  a  very  offensive  discharge  from  the 
cleft,  and  results  primarily  from  lack  of  use  of  the  frog,  and, 
except  the  frog  lie  wounded,  jirobably  altogether  from  this 
cause.  Quittor  is  an  ulcer  or  abscess  of  the  foot,  resulting 
from  bruise,  nail-prick,  thrush,  or  any  other  cause  which 

may  finally,  if  neglected,  afi'ect  the  coffin  or  pedal-bone.  It can  not  be  treated  by  the  farrier,  but  presents  a  problem 
which  only  a  surgeon  can  properly  solve.  Taken  in  time,  a 
cure  is  possible.  Sand-crack,  quarter-crack,  etc. — The  fibers 
of  the  horn  in  the  wall  of  the  hoof  run  from  the  coronet  to 
the  ground  direct.  In  hoofs  subject  to  inflammation  the 
secretion  of  horn  is  often  of  a  weak  character,  and  the  fibers 
separate,  forming  a  crack,  or,  in  ease  of  an  injury  to  the 

coronet,  a  soft,  spongy  streak  in  the  *orii,  causing  lameness. 
The  cause  of  the  former  is  bad  shoes  and  bad  shoeing — of 

the  latter,  usually,  "calking,"  the  horse  treading  on  liis 
own  coronet.  The  cure  for  both  is  causing  healthy  horn  to 
be  secreted  by  rest  and  eoimter-irritants,  and  shoeing  so  as 
to  give  bearing  to  the  frog  and  sole.  Nail-prick  in  shoeing 
shows  itself  either  al<  once,  in  which  case  little  harm  usu- 

ally I'esults,  or  after  the  horse  has  been  used  a  day  or  so,  in 
which  case  suppuration  may  take  place.  The  horse  will  tell 
which  nail  is  at  faidt  when  the  hoof  is  tapped  by  the 
hammer  around  the  clinches.  The  otfending  nail  must  be 
taken  out,  the  shoe  being  removed,  the  hole  probed,  and  if 
any  fetid  odor  be  perceptible  and  the  hoof  be  hot,  the  hole 
must  be  enlarged,  and.  in  case  of  any  discharge,  cut  out  un- 

til blood  flows,  and  tlie  opening  syringed  out  witli  chlori- 
nated soda,  chloride  of  zinc,  or  some  other  active  prophylac- 

tic. The  shoe  may  be  replaced  if  necessary,  provided  the 
animal  is  not  seriously  lame,  the  nails  being  lightly  driven. 
The  foot  must  be  kept  cool  and  rest  given.  Nails  picked  up 
on  the  road  will  seldom  enter  the  sole  to  do  injury  if  it  be 
not  pared  down,  and  thus  softened  and  weakened:  but  they 
may  be  found  between  the  frog  and  the  bars,  in  which  situa- 

tion they  seldom  do  much  injury  unless  neglected.  The 
wound  should  be  cleaned  out  and  syringed  with  some  corro- 

sive as  above  mentioned.  Overreaching  is  when  a  horse 
throws  his  hind  foot  into  the  heels  or  against  the  sole  of  the 
fore  foot  as  it  is  partially  raised  to  take  the  step  in  trotting. 
It  occasions  bruises  on  the  heels  or  in  the  sole  near  the  toe. 

The  former  are  treated  by  external  applications — tincture  of 
arnica,  etc.:  the  latter  like  a  prick  or  any  bruise  of  the  sole. 
A  horse  well  shod  will  seldom  overreach,  but  long  hoofs  or 
I)ig  toe-calks  on  the  tV)re  feet  will  cause  the  foot  to  be  placed 
uiioii  the  ground  an  inch  or  two  short  of  where  it  should 
rest,  and  this  is  sufficient  cause  for  the  trouble.  Interfer- 

ing, or '' cutting.'' — A  horse  allowed  to  tread  fairly  on  the 
ground  seldom  or  never  cuts  himself  if  the  shoe  does  not  ex- tend outside  the  crust. 

In  the  Goodenough  system  the  shoe  is  applied  by  cutting 

out  a  seating  for  it,  leaving  the  sole  and  frog  as  much  ex- 
posed as  possible,  and  never  applying  the  knife  to  either. 

It  is  light,  has  five  calks  or  bearings,  a  lower  surface,  similar 
to  the  edge  of  the  natural  foot,  is  beveled  on  both  surfaces, 
the  nail-holes  are  countersunk,  and  the  shoes  are  applied 
cold.  M.  C.  Weld. 
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Fars,  fir  Farsistnii  [IVrs. ;  from  Aral).  Furs,  Pt^rsia, 
from  Pcrs.  r'nrx  +  I'l'rs.  xtaii,  place] :  a  proviiioc^  of  Persia : 
stretching  along  the  eastern  shnre  of  th('  (iiilf  of  Persia:  be- 

tween lat.  26  and  33°  N.  and  Ion.  HO  and  .W  K. ;  having 
an  area  of  about  .W.OOO  miles.  The  impvince  is  boiimled 

by  the  Persian  (inlf  and  the  provinces  of  Khuzistan,  Isfa- 
han, Yczd,  and  Kernian.  Along  the  gulf  Uie  land  is  low, 

.sandy,  or  argillaceous,  scorched  by  the  sun — a  desert;  but 
the  coast-line  presents  several  convenient  and  secure  har- 

bors. Farther  back  it  rises  through  broad  ten-aces,  sepa- 
rated from  each  other  by  high  and  wild  niounlaiu-ranges, 

into  a  flat,  sandy  table-laiid.  where  the  large  salt  lalic>  Bakli- 
tegan  occurs.  The  terraces  are  ferlile  and  lieautifid.  well 
watered  by  the  Bundemeer  (A raxes),  which  Hows  into 
Bakhtegan,  and  by  the  Nabou  and  the  Tab  (Arosis),  which 
fall  into  the  Persian  Gulf.  Thc^y  pi-oduce  tobacco,  wine, 
rice,  dates,  opium,  linen,  cotton,  silk,  and  keruKW.  1'hey  are 
the  home  of  the  rose,  from  which  is  manufactured  the  cele- 

brated perfume,  attar.  Tliey  have  ii-on  and  lead  mines  and 
marble  and  alabaster  quarries.  Tlie  principal  towns  are 
Shiraz,  Jehrum,  Darab,  and  Bushire.  In  this  province  oc- 

cur the  ruins  of  Persepolis,  Pasargaihc.  and  Sha|)ur,  and 
the  celebrated  sculjjtured  rocks  called  by  tlie  Persians 
Nah-ih-i-Riixfrnn.     Pop.  (estimated)  1,7()0,0()(). 

Farther  India,  or  C'liin-Iiidia:  See  Indo-Coina. 
Farthing  [M.  Knt;.  fcr/lihi;/  <  0.  Eng.  feorhung.  deriv. 

of  feoi-ha.  fourth]:  a  British  coin:  the  fourth  part  of  a 
peiniy.  It  was  coined  by  the  Saxons,  and  again  by  King 

John" (1310),  but  the  quarter  of  a  penny,  cut  twice  across, 
also  passed  for  a  fartliing.  In  Edward  VI.'s  time  the coinage  of  silver  farthings  ceased.  An  act  9  Henry  V. 

mentions  a  gold  farthing.  Chopper  farthings  were  first 
struck  in  ]66.'5:  tin  farthings  api)cared  in  1684  and  1692: 
half  farthings  were  coined  in  1843  and  1852.  A  farthing  is 
worth  abr)ut  half  a  cent. 

FartliiiigaU',  or  (oljs.  form)  Fardiiig'ale :  See  Crino- line. 

Fasauo.  faa-saa  nw:  town  in  Southern  Italy:  province  of 
Apulia :  on  the  road  froin  Bari  to  Brindisi  (see  map  of  Italy, 
ret.  T-H).  It  is  celebrated  for  its  olive  plantations,  and 
carries  on  a  considerable  trade  in  (iroduce.  But  in  the  sum- 

mer the  flies  become  such  a  plague  as  to  drive  away  most 
of  the  inhabitants  to  the  neighboring  La  Selva,  on  the 
hills.     Pop.  18,500. 

Fas'ces  [  =  Lat.  fas'ces.  plur.  of  fax'cis,  bundle] :  a bundle  of  rods  of  birch  or  elm,  sometimes  having  an  ax 
(securis)  tied  up  within  it.  Such  fasces  were  borne  by  the 
lictors  before  the  superior  magistrates  of  ancient  Rome. 
The  ancient  kings,  the  consuls,  the  praetors,  the  dictators, 
etc.,  had  the  fasces  carried  before  them  ;  while  the  qu^stors 
had  this  distinction  in  the  provinces  only.  Generals  who 
had  been  saluted  as  imperatorcs  had  fasces  crowned  with 
laurel,  a  custom  anciently  observed  with  some  of  the  other 
magistrates.  The  immber  of  the  fasces  and  lictors  varied 
with  the  rank  of  the  dignitary,  and  was  different  in  differ- 

ent ages. 

Fas'cia  [from  Lat.  fns'cin,  bandage ;  cf.  Fasces]  :  in  the 
anatomy  of  man  and  most  of  the  vertebrate  animals,  a  lami- 

nated tissue  of  fibrous  or  aponeurotic  character  found  in 
nearly  all  parts  of  the  l)ody.  There  are  two  kinds,  the  su- 

perficial and  the  deep  fasciie.  The  superficial  fascia  lies 
under  the  skin,  is  of  varying  thickness,  and  is  disposed 
into  several  layei-s  of  fibro-areolar  substance,  containing 
particles  and  layers  of  fat.  Between  its  layers  blood-vessels 
and  nerves  run.  Its  fat  serves  to  keep  the  body  warm.  The 
deep  fasciiE  are  composed  of  unyielding  fibrous  substance. 
They  sheathe  the  several  muscles  and  the  entire  Umbs  {apo- 
neuroses  of  investment),  or  .serve  instead  of  bones  for  the 
insertion  of  certain  muscles  (ajjoneuroses  of  insertion). 

Fascination  by  Sorpents:  a  power  of  so  charming  weak 
animals  by  the  eyes  and  movements  of  body  that  they  are 
easily  secured  as  prey.  This  is  lujt  a  blind,  overpowering 
forc(!,  but  oni!  which  the  doomed  animal  seems  partly  to  ap- 

preciate, and  yet  is  unwilling  to  resist  entirely.  .Squir- 
rels, mice,  and  the  weaker  birds  are  the  animals  which  are 

most  often  captivated  by  this  power.  They  are  described 
as  running  in  front  of  the  fascimitor  by  short  vibrations 
of  distance  or  passing  round  in  a  circle,  gradually  short- 

ening the  intervals  until  they  are  seized  by  the  serpent. 
Often  the  animal  during  the  process  utters  piercing  cries, 
as  if  aware  of  its  danger,  and  yet  unable  to  resist.  Some- 

times a  diversion  of  the  animal's  attention  bv  a  sudden 

noise,  or  the  interposition  of  some  material  obstruction  to 

the  vision, 'breaks  the  charm  and  sets  the  ca|)tivc  free. Unfortunately,  thoroughly  full  and  accurate^  accounts,  Ijy 
good  observers,  who  have  witnessed  the  fascination  of  ji  \nr<l 
by  a  .serpent  from  beginning  to  end,  are  practically  lacking, 
but  there  would  seem  to  be  several  more  or  less  plausible 
explanations  of  the  phenomenon.  Many  animals  are  ex- 

tremely curio\is,  and  are  attracted  by  any  unfamiliar  object 
or  unusual  sound.  A  familiar  example  of  this  is  (he  man- 

ner in  which  wild  ducks  are  attracted  by  the  antics  of  a 
dog,  which  has  been  trained  to  gambol  in  front  of  a 
"  blind  "  and  thus  draw  ducks  within  gunshot.  Scpiids  are 
caught  with  bits  of  looking-glass,  the  electric  light  is  used 
with  great  success  to  attract  fishes,  and  many  others  bite 
I'cadily  at  artificial  l)aits  which  resemble  nothing  in  nature. 
The  antipathy  of  birds,  and  especially  simill  ones,  for  owls 
is  well  known,  and  monkeys  appear  to  have  much  the  same 
fe(Oing  toward  a  snake,  being  at  once  terrified  and  attracted 

by  llie  reptile.  It  may  happen  that  the  snake's  original intention  was  to  secure  the  young  (jf  the  bird  or  mouse  that 
idtimately  becomes  his  prey,  and  that  in  the  effort  to 
frighten  or  coax  the  enemy  away  from  the  vicinity  of  the 
nest  or  burrow  one  of  the  parents  becomes  a  victim  in- 

stead. Or  the  birds  or  squirrels  may  at  first  be  attracted 
toward  the  serpent  by  curiosity,  or  by  the  same  impulse 
which  leads  birds  to  mob  an  owl,  and  as  they  flit  back  and 
forth,  and  circle  around  the  snake,  screaming  with  terror 
and  anger,  becoming  more  and  more  excited  all  the  time, 
an  incautious  move  brings  one  within  striking  distance. 

There  is  still  another  possible  cxijlanation  :  It  is  well 
known  that  the  common  hen  may  be  readily  hypnotized, 
and  music  seems  to  have  much  the  same  effect  on  some 
small  mammals,  rendering  them  incapable  of  movement. 

The  first  a]jproach  of  bird  or  mammal  tow'ard  the  snake  may 
be  caused  by  curiosity,  but  once  sufficiently  near,  the  snake 
may,  even  without  himself  beftig  aware  of  it,  exert  a  hypno- 

tizing influence,  and  seeing  his  prey  within  reach  naturally 
avails  himself  of  the  opportunity.  F.  A.  Lucas. 

Fascines  [Fr.,  from  Lat.  fas'cinn,  a  bundle]:  bundles  of brushwood  tied  together.  These  are  formed  into  mattresses 
for  the  construction  of  levees  and  jetties,  and  sometimes  for 
breakwatei-s,  and  in  marshy  places  for  the  foundation  of 
piers  of  bridges. 

Fashion  [M.  Eng.  /rJsowH,  /acj'ow?!,  shape,  manner,  from 
0.  Fr.  f<ic(0)i,  faron,  thing  made,  making  <  Lat./of7(o,  fnc- 
tio'nem.  a  making,  deriv.  of  fa  cere,  make.  Cf.  FAf  tor]  :  the 
peculiar  shape,  make,  or  style  of  anything.  The  etymology 
of  the  woid  points  to  special  characteristics  caused  by  the 
composition  or  construction  of  anything,  and  this  is  the 
original  force  of  the  term;  thus  Tlie  Fashion  of  Furniture 
was  the  well-chosen  title  of  an  essay  on  fitting  and  appro- 

priate design  in  modern  domestic  interiors.  Nearly  akin  to 
this  is  the  most  usual  meaning,  namely,  the  rapidly  chang- 

ing character  of  dress,  or  of  table  furniture,  or  of  house- 
decoration,  or  of  writing-paper,  visiting-cards,  or  any  ap- 

pendage of  easier  and  more  elegant  life.  A  bonnet  which 
w-as  in  fashioxi,  that  is.  in  the  accepted  character  or  style  of 
the  day,  in  1860,  looked  very  odd  in  18f)0  :  llif  fiinhion,  then, 
is  that  special  character  or  style  to  which  the  bonnet  was 
made  to  conform.  The  reign  of  fashion  is  the  arbitrary 
imposing  of  this  character  or  style  upon  every  woman,  no 
matter  what  her  complexion  or  stature,  under  penalty  of 
seeming  ridiculous;  and,  in  like  manner,  its  imposition 
upon  every  man,  every  carriage,  the  interior  of  every  room 
of  any  elegance.  In  fashion  or  in  the  fashion  means  in 
accordance  with  the  accepted  character  or  style,  when  said 
of  anv  object ;  or,  when  applied  to  a  person  it  means  clothed, 

gloved,  and  having  jewelry,  etc.,  in  accordance  with  the  ac- 
cepted character  or  style  of  each  object  of  apparel. 

The  extent  to  which  changes  of  fashion  are  carried  is 
very  curious.  Thus  in  jewelry,  coral  either  is  or  is  not  a 
beautiful  and  effective  material  for  necklaces,  earrings,  etc. • 
If  it  is  not  so,  why  was  it  in  use  so  freely  before  1875  f  If  it 
is  so,  why  was  it  wholly  neglected  and  despised  for  the 

fifteen  years  thereafter  ^  "Or  if  pink  coral  is  becoming  to one  person  and  not  to  another,  why  is  it  worn  by  all  when 
in  fashi(m,  and  abandoned  by  all  when  the  fashion  changes? 
Earrings  in  the  form  of  long  pendants  may  be  thought 

highly  becoming  to  one  woman,  and  large,  light  hoop-ear- 
rings becoming  to  another,  and  a  third  will  do  well  to  have 

no  earrings  at  all;  but  fashion  decides  that  all  women  shaU 
wear  pendants  from  1860  to  1870,  that  all  shall  wear  small 
knobs  or  buttons  hugging  the  lobe  of  the  ear  close  from 
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1870  to  KSOO,  and  that  after  18!I0  iki  carriiiKs  at  all  shall  he 
worn  by  any  woman  eallinj;  herself  elefjanl.  In  1H3()  women 
"Wore  their  frowns  so  close  and  straif,'hl  t  hat  even  youiiK  icii'ls 
were  unable  to  step  across  a  ni<)(lerat<'ly  wide  gutter  in  the 
street.  In  1850  the  circumference  of  a  lady's  gowii,  at  the 
hem,  was  perhaps  eight  yards.  In  1890  the  skirt  was  as 

straight  and  slim  in  appearance  as  in  18"30,  liut  had  nearly 
as  much  stuff  in  it  as  in  1850.  For  many  years  before  1853 
no  Englishman  of  social  position  dared  wear  a  mustache,  or 
any  part  of  the  beard  except  whiskers,  unless  he  were  a  cav- 

alry officer  or  an  artist.  The  following  year  there  was  a 

"  beard  movement,"  if  we  may  believe  Punch ;  at  all  events 
from  1858  on  it  has  been  tolerably  free  for  Englishmen  to 
wear  more  or  less  hair  on  the  face.  Here  is  an  instance  of 
freedom  from  the  rule  of  fashion :  any  man  may  wear  his 
full  beard,  or  any  part  of  it,  or  none,  as  his  appearance  or 
his  desire  to  avoid  trouble  may  bid  liim,  but  at  any  moment 

this  freedom  may  cease  to  exist.  The  hair  of  men's  heads has  never  been  emancipated ;  for  aliout  1852  or  1853  there 
was  a  sudden  order  issued  to  cut  the  hair  short,  and  that 
order  has  remained  in  force  ever  since. 

These  are  only  illustrations  of  the  tyranny  of  the  rule  of 
fashion  in  matters  which  would  naturally  be  thought  free 
from  it.  It  may  be  harmless  in  these  instances.  It  is  in 
dress  and  other  ornamental  aifs  that  this  rule  of  fashion 
does  serious  harm.  No  great  care  and  no  sincere  feeling  will 
be  put  into  designs  which  are  prepared  for  the  brief  use  of  a 
season  or  two.  If  the  silks  of  elaborate  damasse  patterns 

which  "come  into  fashion '■  in  the  autumn  are  not  only  to be  of  wholly  different  patterns  next  year  and  the  old  ones 
unfit  to  be  seen,  but  also  to  be  wholly  abandoned  in  favor  of 
plain  striped  fabrics  the  third  year,  then  the  patterns  of  the 
co.stly  .silks  will  not  be  well  drawn,  not  rich,  not  graceful. 
That  is  a  well-known  truth:  it  results  from  the  indifference 
of  the  designer  for  a  thing  wljich  he  knows  will  not  endure, 
from  the  careless  treatment  by  the  merchant  of  the  one-year 
investment,  and  from  the  absence  of  any  awakened  respei't 
for  the  decorative  art  involved  on  the  part  of  the  buyers  and 
wearers  of  such  fabrics.  The  patterns  and  the  ornaments  of 
two  years  ago,  or  even  of  one  year  ago,  very  often,  are  aliso- 
lutely  out  of  the  market  this  year.  The  large  dealers  would 
not  dream  of  olfering  them,  or  of  keeping  them  for  those  who 
miglit  ask.  It  is  a  sort  of  sin  against  commercial  laws  to 
have  any  old-fashi(jned  goods  on  hand.  Once,  wlien  some 
wall-papers,  the  accumulation  of  several  years  of  an  archi- 

tect's work  for  his  clients,  were  sent  to  an  emporium  for  sale, 
there  was  serious  complaint,  as  of  dishonesty,  "  that  Mr.  X. 
should  offer  that  paper  as  if  it  were  a  new  paper,  when  Mr. 

Y.  had  had  it  on  his  parlor  walls  for  three  years."  Of 
course  no  fine  designing  in  wall-papers  is  jwssible  if  only 

the  year's  goods  are  salal)le  during  tlie  year,  and  each  dealer hurries  the  old  ones  out  of  sight  and  out  of  existence  to 
make  room  for  tlie  new  styles.  See  Costume  and  Deco- 

rative Art.  Russell  Sturois. 

FasUo'da  :  a  large  town  built  by  the  Egyptians  in  1867 
on  the  left  bank  of  the  Nile  just  below  10°  N.  lat.,  as  the 
capital  of  its  province  of  the  Bahr-el-Abiad,  which  embraces 
the  Shilluk  territory.  In  its  strong  fortress  a  considerable 
number  of  criminals  were  imprisoned  under  life  sentences 
imposed  in  Egypt.  It  has  been  in  ruins  since  the  Mahdi  over- 

threw Egyptian  rule  in  1884.  0.  C.  A. 

Fast :  a  period  of  voluntary  abstention  from  food,  particu- 
larly as  a  religious  discipline.  All  ancient  nations  known  to 

history  had  their  fasts — the  Egyptians,  the  Phoenicians,  the 

Assyrians,  the  Imlians,  and  afte'r  these  the  Greeks  and  Ro- mans. Extraordinary  religious  acts  were  preceded  by  fasts. 
The  mysteries  demanded  this  discipline,  especially  from 
those  about  to  be  admitted  to  them.  In  consequence  of  cer- 

tain prodigies  the  Sibylline  books  directed  •'  a  fast  in  honor 
of  Ceres  to  be  instituted  and  to  be  kept  every  fifth  year." 

(Livy,  lib.  36,  c.  37.)  A  stated  fast  imposed  "by  Jupiter  is spoken  of  by  Horace  {Satires,  ii.  3).  Fastings  were  some- 
times practiced  before  undertaking  military  enterprises,  or 

whenever  there  was  special  cause  to  seek  the  favor  of  the 
gods  or  to  avert  their  anger.  A  notable  instance  is  given  in 
the  book  of  Jonah.  Wlien  Nineveh  was  threatened  with  de- 

struction, to  avert  the  calamity  a  fast  was  proclaimed,  and 
the  order  given,  "  Let  neither  man  nor  beast,  herd  nor  flock, 
taste  anything  :  let  them  not  feed  nor  drink  water."  Among 
heathen  philosophers  and  religious  people  fasting  was  reck- 

oned a  duty — markedly  so  by  the  Pythagoreans,  who  li\'ed 
a  life  of  constant  asceticism,  alistaining  always  from  flesh 
and  fish,  and  at  times  from  food  altogether.     The  nations  of 

the  East  and  the  Indians  of  North  America  are  alike  ex- 
ceedingly severe  in  this  respect.  The  Mohammedans  keep 

as  an  annual  fast  tlic^ir  ninth  month,  Ramadan ;  during 
ev(!ry  day  of  this  month,  from  sunrise  to  sunset,  they  eat 
nothing,  ilrink  nothing,  and  give  up  tin-  solace  of  their  ]ii[p(! 
anil  every  other  usual  indulgeni-e.  Their  months  being 
lunar,  each  in  the  course  of  thirty-three  years  occurs  in 
every  season.  When  the  Ramadan  hap])ens  in  summer,  the 
long  hot  days  are  exceedingly  trying  to  those  wlio  must 
labor.  The  Jews  from  their  earliest  existence  have  observeil 

stated  and  special  fasts,  national  and  private.  I'ndcr  the 
law.  as  first  given,  there  was  but  one'  day  imjiosed  on  the 

nation — the  great  day  of  the  AtonenuMit. '  In  the  course  of time  four  other  days  were  added  in  commemoration  of  sor- 
rowful events  in  Jewish  history.  These  days,  especially  the 

first,  liave  been  always,  and  are  now,  observed  with  great 
rigor:  no  food,  no  water,  is  allowed  to  |)iiss  the  lip.s,  not 
even  for  the  rinsing  which,  on  first  rising,  must  always  make 

clean  the  mouth  liefore  the  pronouncing  of  God's  name; 
even  the  swallowing  of  the  saliva  is  carefully  avoided.  The 

fast  lasts  from  sunset,  when  the  Jewish  day  "begins,  until  the shining  of  the  stars  tlie  night  after.  Besides  the  |iublic 
fasts,  thei'e  were  and  are  many  observed  by  individuals  in 
consequence  of  vows,  or  because  of  personal  cause  for  afllic- 
tion,  or  by  way  of  discipline.  The  Pharisees  fasted  statedly 
twice  in  the  week — Monday  and  Thursday.  These  fasts  are 
not  all  of  equal  severity. 

I'nder  the  New  Testament  there  is  no  fast-day  appointed 
by  the  Lord  or  by  his  apostles,  nor  does  the  practice  rest 
upon  direct  command  from  Ihera.  It  is  even  clear  that 
Jesus  imposed  no  s|iecial  abstinence  on  his  disciples,  but 
it  is  also  clear  that  he  assumed  that  this  exercise  would 
not  be  neglected  by  any  who  desire  the  rewards  given  by 
God.  He  gave  directions  for  fasting,  for  the  shunning  of 

hypocritical  show,  saying,  "  When  ye  fast  be  not  of  a  sad 
countenance."  etc.,  and  by  his  example  he  taught  the  duty. 
It  may  be  said  that  he  thus  taught  and  acted  as  a  Jew. 
But  wlien  it  was  objected  that  his  disciples  did  not  fast 
as  did  those  of  other  Jewish  teacliers,  he  gave  as  a  reason 
wliy  they  did  not  that  so  long  as  he  was  with  them  the 
signs  of  sorrow  were  not  exi>edient ;  and  he  added  that  the 
time  would  come  when  they  should  fast,  referring  to  a  time 
after  the  fulfiUinc  of  the  law.  If  the  apostles  gave  no  rule 
on  the  subject,  there  is  no  room  to  doubt  as  to  their  prac- 

tice. One  reference  is  sufficient.  In  Acts  xiii.  it  is  said  that 

as  certain  prophets  and  teachers  at  Antioch  "  ministered  to 
the  Ijord,  and  fasted,  the  Holy  Ghost  said.  Separate  Barna- 

bas and  Saul  for  the  work  whereunto  I  have  called  them. 
And  when  they  had  fasted  and  prayed,  and  laid  their  liands 

on  them,  they  sent  them  away." 
It  is  not  so  stated  in  tlie  New  Testament,  but  it  is  proba- 

ble that  from  its  first  recurrence  the  day  of  the  crucifixion 
was  observed  as  a  day  of  humiliation,  as  it  has  been  through 
the  many  centuries  since.  It  is  certain  that  rules  were  soon 
laid  down  touching  this  and  other  seasons  of  bodily  mortifi- 

cation. Wednesday  and  I'riday  in  every  week  were  kept  as 
such,  and  early  writers  who  speak  of  these  days  of  absti- 

nence refer  the  observance  to  apostolic  usage.  The  duty  of 
bodily  mortification  at  times  of  repentance  or  humiliation 
or  of  special  s])iritual  exercises  (for  fasting  does  not  of 
necessity  imply  sorrow)  is  recognized,  it  is  believed,  in  this 
day  by  all  classes  of  Christians  without  exception.  There 
are  some  bodies  of  believers  who  have  rejected  the  seasons 
so  long  observed,  but  yet  these,  on  what  they  deem  proper 
occasions,  appoint  days  to  be  kept  by  all  their  members. 
Even  the  Puritans  of  New  England  had  their  yearly  fast- 

day. 

in  the  West,  the  churches  of  the  Roman  ol>edience,  to- 
gether with  the  Church  of  England,  impose  as  stated  fasts, 

first.  Lent,  the  spring  fast,  beginning  with  Ash  Wednesday 

in  the  seventh  week  "liefore  Easter,  and  counting  forty  days, 
Sundays  being  excluded.  This  long  fast  is  of  very  early 
observance,  but  the  time  of  its  commencement  and  the 
period  of  its  duration  were  not  always  the  same,  it  being  an 

expansion  of  the  observance  of  the  "time  of  the  passion  of our  Lord.  As  now  kept.  Lent  was  fixed  by  St.  Gregory  the 
Great  in  the  sixth  century.  Second,  the  Ember  Days,  which 

are  Wednesday,  Friday,"  and  Saturday  preceding  the  four quarterly  seasons  of  ordination.  It  has  been  already  shown 
that  in  apostolic  d.ays  fasting  preceded  ordination.  The 
name  is  variously  accounted  for :  probably  it  is  a  corruption 
of  the  Latin  name  for  the  seasons — quattuor  femporn.  or  tem- 
pnra.  Third,  the  Rogation  Days,  the  three  preceding  As- 

cension Dav.     This  fast  is  not  older  than  the  close  of  the 
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fifth  ccnUiry  ;  il  was  firsl,  instituted  in  Vienne  in  France,  to 
accompany  a  season  of  special  rogations  (i)etitions)  that  God 
would  witlidraw  certain  ti'uiporal  cliastisonients.  It  was 
probably  fixed  because  of  its  beinff  a  meet  introduction  to  a 
great  festival.  Fourth,  every  Friday,  this  day  lieitif,'  tlie 
weelily  comnieninration  of  the  crucifixion,  even  as  the  first 

day,  tlie  Lord's  Day,  is  a  joyful  remembrance  of  his  resur- 
rection. Fifth,  the  vifjils  on  the  eves  of  certain  great  festi- 

vals. At  one  time  these  vigils  were  literally  kept  as  watches, 
the  whole  night,  or  a  part,  lieing  spent  in  devotions  in  the 
churches.  They  are  not  so  kept  now.  Advent,  the  four 
weeks  before  Christmas,  bears  some  analogy  to  Lent,  but  its 
Wednesdays  and  Fridiiys  are  alone  kept  as  fasts.  The 

Protestant  H'liisiHipal  t'hurch  in  the  U.  S.  follows  the  Angli- 
can rule,  excepting  that  vigils  an^  n(]t  im|ioscd,  though  in 

the  new  Standanl  (18i)3)  recognition  of  the  "eves"  or 
"vigils"  is  found.  In  the  English  and  American  jirayer- 
books  the  "Table  of  Pasts"  comprises  Ash  Wednesday  and 
Good  F'riday,  while  the  "other  days  of  fasting  on  which  the 
Church  requires  such  a  measure  of  alistinence  as  is  more 
especially  suited  to  extraordinary  acts  and  exercises  of  de- 

votion "  are  : 
I.  The  forty  days  of  Lent. 
II.  The  EmVjer  Days  at  the  four  seasons,  being  the 

Wednesday,  Friday,  and  Saturday  after  the  flnst  Sunday  in 
Lent,  after  the  Feast  of  Penteco.st  (Whitsunday),  after  Holy 

Cross  Day  (Sept.  14).  and  after  St.  Lucy's  Day  (Dec.  13). 
III.  In  the  Roman  Catholic  Church  Friday.s,  outside  of 

the  above-mentioned  fasting-seasons,  are  simply  days  of  ab- 
stinence. The  observani-e  of  the  Rogation  fast  has  varied 

greatly,  and  has  generally  ceased. 
The  rule  of  the  Orthodox,  the  Armenian,  and  other 

churches  of  the  East  is  nearly  like  that  of  the  Western,  hav- 
ing the  same  origin,  that  of  the  usage  before  the  schism, 

but  in  some  details  they  differ — e.  g.,  in  the  Holy  Orthodox 
Church  on  Aug.  1  begins  the  fast  of  the  Mother  of  God, 
which  lasts  imtil  the  feast  of  her  repose — fourteen  days.  It 
is  to  be  observed,  however,  that  in  the  East  the  strict  idea 
of  a  fast  is  preserved  to  a  greater  extent  than  in  the  West. 
From  earliest  times  a  distinction  in  food  was  recognized, 
and  allowance  made  for  those  who  through  bodily  weakness 
could  not  wholly  abstain.  To  whatever  due.  it  is  a  fact  that 
in  the  West  the  rules  of  fasting  have  always  been  more 
lenient  than  in  the  East.  Very  few  ol  the  days  spoken  of 
as  fast-days  are  strictly  such  :  they  are  davs  of  abstinence, 
when  less  food  and  of  a  coarser  cliaracter  is  taken.  In  the 

Holy  Orthodox  Church  2G6  days  in  the  year  are  kept  as  fasts 
with  scrupulous  fidelity. 

A  practice  so  universal  as  that  of  fasting  must  be  based 
on  some  necessity  of  man.  Nevertheless,  the  objection  is 
sometimes  heard  that  it  tends  to  spiritual  pride  and  for- 

malism. This  must  be  granted,  but  abuse  is  no  argument 
against  due  use.  A  Christian,  who  knows  that  his  Lord 
joined  together  prayer  and  fasting,  can  hardly  advance  the 
objection.  It  is  also  objected  that  health  is  frequently  in- 

jured by  religious  fasting.  It  may  be  so.  But  on  the  other 
hand,  it  can  admit  of  no  doubt  that  in  an  age  and  country 
particularly  luxurious  a  stated  abstinence  from  food,  a 
weekly  putting  aside  of  self-indulgence,  and  supporting  the 
body  on  plainer,  less  attractive  food,  would  go  far  toward 
freeing  men  from  many  of  the  evils  that  wait  on  appetite. 
See  Pasting.  Revised  by  William  Stevens  Perry. 

Fast  Freight  Line  :  an  organization  for  prompt  delivery 
of  through  freight.  It  lias  two  forms,  the  incorporated  or 
non-co-operative  one,  which  is  very  much  like  an  express 
company,  making  contracts  on  its  own  account  with  the 
shippers  and  being  responsible  for  the  goods  received.  It 
differs  from  an  express  company  chiefly  in  handling  busi- 

ness in  larger  Indk,  and  not  occupying  'itself  with  the  col- lection and  delivery  of  parcels.  The  more  common  form  of 
freight  line,  known  as  the  co-operative  line,  is  not  a  com- 

pany at  all,  but  an  arrangement  between  connecting  roads 
for  r<'|)orting  car  mileage  to  one  another  and  tracing  the  re- 
sponsiliility  for  loss  or  damage  of  goods.  3Iost  freight  lines 
are  of  this  kind.  They  have  the  advantage,  as  compared 
with  the  incorporated  line,  of  allowing  no  opportunity  for 
inside  rings  to  make  unfair  profits;  they  have  the  disad- 

vantage of  giving  the  shipper  less  security  for  responsible 
treatment,  inasmuch  as  he  is  dealing  with  a  number  of  dif- 

ferent railroads  instead  of  a  single  incorporated  comjiaiiy. 
A.  T,  Haulev. 

Fasti  [Lat.  (so.  di'es),  court-days,  liter.,  lawful  days,  plur. 
of  faa'lus,  lawful,  deriv.  of  fas,  divine  right,  law,  deriv.  of 

fa'ri,  speak] :  tlie  court-days  or  festival-days  of  the  ancient liomaiis.  In  accordance  with  the  derivation,  dies  fasti  were 
days  on  which  it  was  allowed  to  .speak,  hence  days  on  which 
judgment  could  be  pronounced,  on  which  courts  could  Ix; 
held — court-days.  A  dies  nefastus  thenjfore  denoted  the 
op[)osite,  and  tlies  nefasti  were  esteemed  unlucky  days.  To 
th(^  dies  fiisfi  belonged  the  dies  comitiales  :  to  the  dies  ne- 

fasti, the  dies  reliyiosi,  which  were  considered  days  of  evil 
omen.  The  institution  of  these  days  is  ascribed  to  Nurna 
Pompilius,  and  belongs  therefore  to  the  earliest  days  of 
Rome.  Their  order  or  succession  was  long  known  oiily  to 
the  priests,  who  thus  acquired  great  political  power,  until 
Cn.  Flavins  ma^le  it  public  about  304  B.  c.  From  this  time 
onward  the  lists  of  the  dies  fasti  et  nefasti  received  more 
partic-ular  attention,  and  contained,  gradually  enlarged  and 
jierfiK'ted,  an  accurate  description  of  the  whole  year,  lu:- 

cording  to  its  nionth.s,  with  exact  specification  of' the  </«'« fasti,  dies  comitiales — festivals  and  holidays,  days  appointed 
for  the  celebration  of  public  games,  etc.  Thus  lliey  as- 

sumed the  form  of  the  later  calendars  (jr  almanacs.  As 

they  were  still,  notwithstanding  the  care  taken  in  their  prep- 
aration, unavoidably  inaccurate  and  imperfect,  we  are  told 

of  Ca'sar  "  fastos  correxit,"  etc.  As  the  fasti  or  calendaria 
of  ancient  Rome  were  engraved  on  stone  and  set  up  in  pub- 

lic places,  remnants  or  fragments  of  such  records,  more 
or  less  complete,  have  been  preserved  and  put  together, 
in  order  to  produce  as  perfect  a  representation  as  possi- 

ble of  one  of  these  ancient  Roman  calendars  or  almanacs. 
If  the  ordinary  fasti  or  calendaria  are  valuable  as  afford- 

ing a  correct  knowledge  of  the  Roman  year,  much  more 

important  are  those  which  Livy  calls  "fasti  consulares," 
and  which,  because  they  were  set  up  on  the  Capitoline,  are 
also  called  Capitolini.  The  Fasti  Capitolini  contain  lists 
of  the  annual  consuls,  of  the  censors,  dictators,  magistri 
equitum,  and  also  of  generals  who  celebrated  triumphs 
(fasti  friumphales)  and  a  record  of  the  services  for  which 
a  triumph  had  been  granted.  Of  such  Fasti  Capitolini 
important  fragments,  discovered  in  1.547  at  Rome,  are  ex- 

tant. For  further  particulars,  see  Pauly's  Real-Encyklo- 

pudie,  etc. Fasti  is  also  the  title  of  a  well-known  but  unfinished 
poem  by  Ovid,  the  subject  of  which  is  the  Roman  festivals 
— the  festival-calendar.  It  maybe  regarded  as  "  a  poetical 
year-book  or  companion  to  the  almanac,  having  been  com- 

posed to  illustrate  the  Fasti  published  by  Julius  Ca;sar,"  who 
corrected  and  entirely  reformed  the  calendar. 

Fasting':  properly,  the  total  abstinence  from  food;  com- 
monly, however,  a  restricted  diet  in  which  only  certain  arti- 

cles of  food  are  excluded  because  of  religious  or  other  mo- tives. 

The  effects  of  fasting  upon  the  organism  are  determined 
by  the  kind  of  foodstuffs  that  are  withheld  and  the  degree 
of  abstention,  the  state  of  the  body  and  mind,  the  species 
of  animal,  the  length  of  time  the  fast  continues,  the  suffi- 

ciency of  the  supply  of  water,  and  certain  attendant  condi- 
tions. A  study  of  dietetics  teaches  that  the  human  organ- 

ism absolutely  demands  for  its  healthy  maintenance  certain 
kinds  of  foodstuffs,  whereas  others  which  enter  largely  into 
everyday  (f iet  and  are  of  great  nutritive  value  are  merely  of 
incidental  importance.  Albuminous  substances  are  a  neces- 

sity because  it  is  only  by  their  means  that  the  demands  for 
nitrogen  are  supplied,  and  were  these  entirely  withheld 
starvation  would  as  inevitably  ensue,  even  though  an  abun- 

dance of  other  food  be  taken,  as  when  there  is  total  absti- 
nence. On  the  other  hand,  starchy  and  saccharine  matters 

might  be  rejected  without  causing  physical  want,  because 
they  are  capable  of  being  replaced  as  nutritive  elements  by 
fat  and  partly  by  the  albuminous  materials.  Similarly  may 
the  fats  be  replaced.  Abstention  from  single  articles  of 
food  does  not  affect  the  nutritive  condition  of  the  body  pro- 

vided that  their  dietetic  values  are  replaced  by  other  food- 
stuffs. In  certain  morbid  states  of  the  system,  as  in  the 

various  forms  of  dyspepsia,  mal-assimilation,  diabetes,  etc., 
the  exclusion  of  certain  articles  of  food  often  proves  of  great 
benefit. 
When  there  is  total  abstinence  for  short  periods  of  a  day 

or  two  no  important  effects  are  observed  save  intense  hun- 
ger, gastric  distress,  headache,  weakness,  and  a  feverish  con- 

dition; but  when  practiced  for  prolonged  periods  other 
phenomena  of  a  marked  character  are  noted.  In  order  that 
these  may  be  understood  it  is  necessary  to  bear  in  mind  that 
the  vital  processes  depend  for  their  activity  upon  energy 
which  is  continually  being  supplied  by  means  of  chemical 
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processes,  whereby  tlio  (■ompli'x  c'om]i(iim(ls  wliicli  urc,  in- 
gested as  food  undergo  (leuoniposition  iiilo  simpler  sub- 

stances. When  food  is  insulUeienI  to  supply  th(^  demand 
the  organism  consumes  its  own  tissues  (autophagy),  which 

results  in  a  loss  of  body-weight  and  an  ent'eeblement  of  all the  vital  processes. 
The  earliest  symptoms  nsually  observed  in  enforced  fast- 

ing, apart  from  those  mentioned  in  the  preceding  para- 
graph, are  irritability,  lassitude,  a  slight  increase  in  the 

frequency  of  the  pulse  antl  respiration  (especially  upon  any 
exertion),  a  decrease  of  the  temperature  of  the  body,  consti- 

pation, and  a  diminution  in  quantity  and  increased  acidity 
of  the  urine.  There  then  appears  a  tendency  to  delirium, 
particularly  noticed  and  of  a  serious  character  in  cases  of  in- 

dividuals who  are  deprived  of  food  because  of  shipwreck  or 
similar  accident;  but  in  voluntary  fasting  it  is  seldom  of 
much  moment  and  soon  passes  off.  The  body  loses  weight 
from  day  to  day  with  considerable  regularity;  the  stools  be- 

come scant  and  tarry ;  nausea,  tiatulenee,  and  colic  are  apt 
to  be  more  or  less  annoying;  the  blood  and  tissues  lose  more 
and  more  of  their  water,  and  consequently  the  blood  be- 

comes thicker  and  the  tissues  less  moist ;  the  white  blood 
corpuscles  gradually  and  after  a  time  ultimately  disappear; 
the  red  corpuscles  of  the  blood  do  not  seem  to  be  affected 
in  their  relative  numbers,  although  apparently  increased 
owing  to  the  loss  of  water  from  the  blood  ;  but  in  prolonged 
fasts  large  numbers  of  them  are  small  and  imperfect.  Al- 

bumin and  all  matters  in  the  blood  that  are  available  for 
nutritive  material  for  the  tissues  are  diminished.  The  skin 

loses  its  elasticity  and  becomes  pale,  harsli,  dry.  and  shriv- 
eled ;  the  body  exhales  a  peculiar  fetiil  odor.  Wasting  of 

the  body  and  enfeeblement  of  all  the  vital  processes  continue 
until  the  loss  of  weight  in  the  adult  reaches  about  40  per 
cent,  of  the  original,  in  the  young  about  20  per  cent.,  when 
death  occurs  from  exhaustion. 

In  the  report  of  Mr.  Robins  of  the  forty  days'  fast  of  the 
professional  faster  Succi,  there  is  probably  the  most  satis- 

factory account  of  any  on  the  subject.  Succi  is  a  native  of 
Italy,  5  ft.  5J  in.  tall,  aged  27,  slightly  built,  and  of  sallow 
complexion.  He  claims  to  have  accomplished  thirty-two 

fasts  previous  to  the  forty  days"  fast  alluded  to,  in  which  he abstained  from  food  for  periods  varying  from  twenty  to 

thirty  days.  Before  beginning  the  forty  days'  fast  he  ate  a fair  hincheon,  and  from  this  time  to  the  end  of  the  ordeal 

was  kept  under  rigid  vigilance  to  prevent  deception.  Rob- 
ins states  that  from  the  first  day  to  the  last  Succi  did  not 

develop  a  single  alarming  symjitom  nor  experience  any  great 
amount  of  discomfort.  Even  during  the  first  few  days, 
when  the  pangs  of  hunger  might  have  been  expected  to  as- 

sert themselves  most  acutely,  he  made  no  complaint,  but  in 
reply  to  questions  said  he  felt  very  comfortable.  The 
change  in  his  condition  from  that  of  a  well-formed  though 
slight  man  to  one  of  extreme  emaciation,  though  very  great, 
was  almost  uniform  from  day  to  day.  There  was  not  at  any 

time  any  irregularity  in  the  heart's  action,  although  his 
pulse  was  a  little  more  frequent.  He  smoked  usually  one 
or  two  pipes  a  day  and  occasionally  a  cigar  or  cigarette. 
During  each  day  he  took  a  small  quantity  of  an  "  elixir,"  on 
an  average  of  less  than  60  drops  per  diem,  in  doses  vary- 

ing from  0  to  20  drops  in  water.  He  took  this  as  a  seda- 
tive to  the  stomach,  and  to  relieve  slight  colic  and  flatu- 

lence, from  which  he  suffered  at  times.  It  reseml)led  chlor- 
odyne  in  composition  and  effects,  and  did  not  contain  coca 
or  anything  of  a  nutritive  character.  During  his  fast  he 
drank  filtered  water,  Kaiser-brunnen  alkaline  table-water, 
and  Hunyadi-Janos  (purgative)  water.  The  total  quantities 
were:  water,  .5:J.5J  oz. ;  Kaiser-brunnen,  3.54  oz. ;  and  Ilun- 
yadi,  33  oz.  Total,  922J  oz.,  or  about  .57*  pints — less  than  a 
third  of  what  the  average  individual  would  consume  under 
ordinary  circumstances.  During  the  first  ten  days  Succi 
lost  16  lb.  5  oz. ;  during  the  first  twenty  days.  22  lb.  1.5  oz. ; 

during  the  first  thirty  days,  28  lb.  12  oz.  ;"and  during  the 
forty  days,  34  lb.  3  oz.— the  total  loss  of  weight  being  "26-55 per  cent. 

The  amount  of  urea  eliminated  was  diminished  during 

the  first  week  to  3'04  grains  per  pound  of  body-weight  per 
diem  (the  normal  being  3'5  grains) ;  during  the  second  week 
to  2-12  grains;  during  the  third  week  to  1'66  grains  ;  during 
the  fourth  week  to  1-5  grains.  During  the  fifth  week  it  rose 
to  1-7U  grains,  ami  during  the  last  four  days  the  average  was 
2'10  grains.  The  increase  in  the  amount  of  urea  during  the 
fifth  week  indicates  the  beginning  of  what  may  appropri- 

ately be  considered  the  second  stage  of  autophagy.  During 
the  first  stage  the  energy  of  the  body  is  derived  almost 

solely  from  the  consumption  of  nutritive  substances  which 
are  stored  in  the  blood  and  various  structures;  and  subse- 

quently from  the  consunqil  ion  of  fat.  As  soon  as  the  fat 
has  largely  disappeared  the  muscular  and  other  albumi- 

nous tissues  are  fed  upon  to  a  relatively  greater  extent,  with 
the  consequent  increase  in  the  amount  of  urea.  With  the 
second  stage  t  he  danger  line  is  reached,  and  each  day  adds 
increasingly  and  disproportionately  to  the  peril,  because  of 
the  gradual  destruction  of  the  more  important  of^  the  vital 
structures. 

During  the  progress  of  autophagy  the  various  tissues 
do  not  suffer  alike,  some  being  preyed  upon  earlier  and 
consumed  to  a  greater  degree  than  others.  The  first  por- 

tions used  are  nutritive  substances  which  are  stored  in 
the  different  structures,  such  as  sugars,  glycogen,  loo.se  par- 

ticles of  tat,  albumin,  etc.  As  soon  as  these  are  gone  the 
solid  parts  suffer,  first,  chiefly  adipose  tissue,  and  after  its 

practical  disappearance  the  I'uuscular  substance  especially. Consequently,  during  the  first  stage  the  loss  of  weight  is 
mainly  due  to  the  disappearance  of  fat,  whereas  during  the 
second  stage  the  loss  is  chiefly  due  to  the  using  up  of  the  ni- 

trogenous structures.  During  the  entire  period  of  fasting 
there  is  a  steady  loss  of  weight  owing  to  a  loss  of  water. 

In  cases  of  death  from  starvation  the  blood  is  increased  ia^ 

specific  gravity,  and  contains  less  water,  all)umin,  corpus- 
cles, and  substances  available  as  nutritive  materials;  fat  has 

almost  entirely  if  not  entirely  disappeared  ;  the  liver  is  dark 
and  much  reduced  in  size  »  the  muscles  are  greatly  wasted 
and,  together  with  the  other  tissues,  greatly  lacking  in  water. 
All  of  the  structures  are  wasted. 

The  ability  to  withstanil  the  total  abstinence  of  food  va- 

ries in  ditt'erent  individuals,  and  is  materially  affected  by 
many  attendant  circumstances;  consequently,  the  effects 
vary  in  different  cases.  As  a  rule,  death  occurs  within  a 
period  of  three  to  three  and  a  half  weeks,  but  there  are 
many  cases  on  record  in  which  death  ensued  much  sooner, 
and,  on  the  other  hand,  in  which  it  was  not  noted  until  forty 
to  sixty  days.  Claims  have  been  made,  but  never  j)raperly 
substantiated,  that  total  abstinence  has  extended  over  many 
months  or  even  years,  but  sixty  days  is  the  longest  period 
that  at  present  can  be  accepted  as  having  been  demon- 

strated. Age  exercises  a  material  influence:  the  middle- 
aged  withstand  fasting  better  than  the  young  or  old ;  in- 

fants die  in  a  few  days,  and  young  children  in  a  week  or ten  days. 

The  lower  animals,  as  a  rule,  are  less  severely  affected  by 
fasting  than  man.  A  pig  has  been  known  to  fast  for  100 
days,  and  snakes  and  certain  other  cold-blooded  animals  for 
periods  of  a  year  or  over.  Cats,  horses,  and  mules  live  for 
over  three  weeks,  and  dogs  and  wolves  for  two  months. 
Rabbits  live  for  two  or  three  weeks,  and  birds,  Guinea  pigs, 
and  rats  for  about  a  week.  During  hibernation  animals  ex- 

ist for  months  without  food  or  drink,  but  in  this  condition 
the  mind  is  in  abeyance  and  the  general  state  of  vitality  is 
exceedingly  low,  almost  on  the  border  of  death,  and,  as  a 
consequence,  there  is  relatively  little  consumption  of  the 
tissues. 

Life  is  prolonged  by  a  sufficient  supply  of  water,  and  by 
mental  and  physical  quiet ;  and  in  man  and  warm-blooded 
animals  by  high  ambient  temperature  and  abundant  cloth- 

ing to  prevent  the  loss  of  bodily  heat,  and  thus  diminish  the 
consumption  of  the  tissues.  Fasting  as  observed  in  tlie  in- 

sane, hysterical,  and  fanatics  is  usually  exceptionally  well 
borne  because  of  the  peculiar  mental  states.  In  instances 
of  enforced  fasting,  as  in  the  case  of  the  shipwrecked,  en- 

tombed miners,  etc.,  the  terrible  mental  sti'ain  adds  greatly 
to  ill  effects  due  to  the  want  of  food,  and  commonly  in  these 
unfortuiuites  the  mind  is  soon  unbalanced.  When  water  is 
also  withheld  death  occurs  about  one-third  sooner.  When 

drinking  water  is  not  to  Ije  had  great  relief  has  been  experi- 
enced and  life  prolonged  by  jilacing  wet  cloths  to  the  body 

or  by  immersing  the  feet,  etc.,  thus  allowing  absorption  of 
water  through  the  skin. 

Auselmier  has  shown  in  the  results  of  experiments  on 
dogs  that  if  a  certain  amount  of  blood  is  drawn  from  them 
when  they  are  subjected  to  inanition  and  given  to  them  as  a 

food  the  "daily  loss  of  temperature  is  less,  life  is  prolonged, and  emaciation  more  complete,  so  that  the  loss  of  weight 
may  reach  60  per  cent,  of  the  initial  weight.  In  fat  sub- 

jects the  emaciation  readied  60  per  cent.,  in  medium  50  per 
cent.,  and  in  the  young  40  per  cent.  Animals  live  one-half 
longer  than  when  this  was  not  practiced.  The  value  of  this 
method,  which  is  spoken  of  as  ''artificial  autophagy,"  has 
been  illustrated  in  cases  of  starving  men. 
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In  1.h(!  restoration  of  iliet  iifti^r  prolonRi'd  fastinj;  tlip  jid- 
ininisl  ration  of  food  sliould  b«  l)ci;uu  by  ̂tivinf;  small  (jnan- 
tities  of  Ijcef  tea,  milk,  diluted  spirits,  rice  brolli.  or  similar 
very  li^ld'  diet;  after  twenly-foiir  lioiirs,  corn  slareli,  riee, 
mellow  ajiples,  orunfje  juiee,  ete. ;  then  fjradually  inereasing 
the  iiund)er  of  articles  from  day  to  day  as  indications  sug- 

gest. In  instances  in  which  absolute  freedom  of  diet  has 
been  permilled,  the  most  serious  results  have  followed.  See 
Food.  Edwaiiu  T.  Reichkrt. 

Fastiiis.  faasling,  Claus:  Norwegian  poet  and  critic; 
b.  in  liergen,  Oct.  30,  1746.  He  studied  divinity,  aiul  took 
his  theological  examination  at  Copenhagen  in  1706;  liut  his 
tastes  were  for  music  and  literature.  From  1770  to  1777  he 
resided  in  Copeidiagen,  where  he  became  a  distinguished 
mendier  of  the  Norske  Selskab.  His  tragedy  Ilin-miiinv 
(1770)  shows  the  influence  of  Voltaire,  lie  was  more  impor- 

tant as  a  critic  and  the  editor  of  critical  journals  (1773, 
1775-76)  than  as  a  poet  or  a  dramatist.  From  1777  till  his 
death  (I)e<'.  34,  171)1)  he  lived  in  Bergen,  where,  from  liS7 
on,  he  held  various  publi(^  ollices.  His  drama  Akticrin'  ap- 
jieaied  in  17H8.  A  selection  from  his  works  was  edited  by 
]j.  S;igen  :  Udvalg  af  Claua  Fax/inijx  Slcrifler  mud  liidray 

iilhans  Biogi-afi  (Bergen,  IS'iil).      '        G.'L.  Kittrkuue. Fat :  See  Histology  and  Fats. 

Fata  Morgana,  faa'tali-mor-gaa'na'a  [Ital.,  the  Fairy Morgana,  the  jilicuomenon  being  regarded  as  the  work  of 
a  fairy  (Jala)  named  Morcjana.*  Fain  <  Low  Lat. /«/«,  a 

goddess  of  fate,  a  fairy  >  O.  Fv.fe.e,  fae.  (>  l^'r.  fit),  whence 
Eng.  fay,  fairy];  a  remarkable  and  singularly  beautiful 
effect  of  mirage,  occasionally  observable  in  the  Sea  of 
Reggio,  Straits  of  Messina,  between  Sicily  and  Calabria.  It 

presents  a  series  of  magnificent  architectural  structni'es 
and  landscape  views,  embracing  coUirans.  arches,  towers, 
castles,  palaces,  trees,  aveinies,  and  wooded  plains,  with 
crowds  of  moving  men  and  animals,  all  constantly  vaiy- 
ing  and  assuming  new  aspects,  and  in  certain  conditions 

of  the  atmosphere  becoming  resplendent  with  [ii'lsinatie 
colors.  There  can  be  no  doubt  that  these  images  are  de- 

rived from  objects  on  the  shore,  their  singular  forms  and 
transformations  being  the  result  of  extraordinary  refrac- 

tions in  the  atraospliere  (for  the  explanation  of  which  see 
Mirage). 

Fate  [M.  Eng.  fate  <  0.  Fr.  fnf  <  Lat.  fa  turn,  thing 

S|)oken,  decree,  fate,  neut.  perf.  ])artic.  of  fa'ri.  s|)eak  ;  Gr. 
ipdvai.  speak]  ;  inevitable  destiny.  The  belief  in  such  a  des- 

tiny has  various  forms.  The  old  Chaldaic  or  a.st  rologieal 
fatalism  looked  upon  the  visible  heavens  as  the  book  of  this 
destiny,  and  found  all  tilings  necessarily  prefigured  in  the 
positions  of  the  stars.  The  old  Stoical  fatalism  considered 
the  rise  and  the  decay  of  the  world  as  controlled  by  an  ab- 

solute necessity,  but  while  this  necessity,  with  them,  was  a 
fate  (eifiapijifvri).  which  determines,  it  was  also  a  providence 
(irp6voia)  which  governs  all  things.  Tlie  fatalism  of  the 
Greek  dramatists  made  all  events  fixed  under  the  control  of 
Dike  and  Nemesis,  .Instice  and  Retribution.  Mohammedan 
fatalism  regards  all  things,  great  and  small,  as  so  inexor- 

ably predetermined  from  the  foundation  of  the  world  that 
no  accident  is  possible,  and  any  attempted  defense  against 
danger  is  futile.  Pantheistic  fatalism  considers  the  infinite 
substance  which  it  calls  God  to  be  developed  in  space  and 
time  by  a  procedure  so  changeless  that  things  extended  or 
things  thought  are  ecpially  necessary  ;  and  which  not  only 
destroys  all  freedom  of  the  will,  but;  oljliterates  all  distinc- 

tion between  good  and  evil.  The  modern  philosophical  con- 
ception of  fate  is  that  of  a  blind  causality  undirected  and 

undetermined  by  any  conditions. 

Fates,  The  (transl.  of  Lat.  Par  cm,  Gr.  Moipai,  the  god- 
desses of  fate,  liter.,  the  distributers,  or  dividers):  in  the 

Greek  mythology,  three  goddesses  who  ruled  the  fates  of 
men  and  all  thing.  They  are  generally  named  Clotho.  who 
.spins  the  tliread  of  life  ;  Lacliesis,  who  marks  off  the  allotted 
si^an  ;  and  Atropos — the  infiexilile — who  cuts  the  thread. 
Their  genealogy  and  the  wliole  mythus  are  quite  variously 
given  in  different  authors.  The  Homeric  poems  speak  usu- 

ally only  of  one  Moira,  and  the  personification  is  not  com- 
plete ;  no  particular  appearance  of  the  goddess,  no  attri- 

butes, and  no  |iari'ntage  are  mentioned.  Nor  is  the  Homeric 
Moira  an  inflexible  fate  to  which  the  gods  themselves  must 
bow  ;  on  the  cont  rary,  Zeus,  as  the  fatlier  of  gods  and  men, 
weighs  out  their  fate  to  them.  With  Ilesiod  the  personifica- 

tion of  the  Pates  is  completed,  tint  they  are  still  represented 
as  depending  on  their  father  Zeus,  and  subject  to  his  com- 

mands. And  it  was  not  until  the  time  of  .il'Ischylus  that 
they  appeared  as  the  divinities  of  fate  in  the  strict  sense 
of  the  word,  independent  of  the  Olympic  gods,  the  messen- 

gers of  the  eternal  necessity  t.o  which  even  the  gcjds  must 
bow.  They  are  generally  associated  with  the  Krinnyes,  who 
inflict  the  punishment  for  evil  deed.s,  and  they  are  some- 

times called  their  sisters. 

Father  Lasher,  or  Liieky  I'niaeh  :  a  marine  fish  (Acan- 
lluicdlliis  hiihaliK)  of  the  I'luropean  coasts,  from  6  inches 
long  up  to  a  nnicli  larger  size.     It  belongs  to  the  Coltidm  or 

Tl\e  father  lasher. 

seuljiin  fandly.  its  head  is  ('overed  with  spines,  and  it  has  a 
repulsive  aspect.  It  can  live  a  long  time  out  of  water,  and, 
though  regarded  with  aversion  it  affords  a  palatable  article 
of  food. 

Fathers.  Apologretic  ;  See  Apologetics. 

Fathers  (of  the  Church) ;  the  distinguished  earlier  labor- 
ers in  the  Christian  Church.  (See  Apostolic  Fathers.) 

The  Roman  Catholic  Church  distinguishes  between  Church 
Fathers,  Church  teachers,  and  Church  writers.  The  Church 
teachers  are  men  of  acknowledged  orthodoxy,  authorities 
for  the  doctriiies  of  the  Church,  while  the  t^hurch  writers 

are  of  less,  or  even  doubtful,  authority.  The  gi-eatest  of the  Church  teachers  are  also  Church  Fathers.  Such  were 
Athanasius.  Basil  the  Great,  Gregory  of  Nazianzen,  and 
Chrysostom  in  the  Oriental  Church — Jerome,  Ambrose,  Au- 

gustine, and  Gregory  the  Great  in  the  t'hurch  of  the  West. 
Thomas  Aquinas  and  Bonaventure  may  be  named  as  Church 
teachers  who  were  not  Fathers,  and  Tertullian  in  hLs  second 
era  and  Origen  as  Church  writers  wdio  were  not  Fathers  ac- 

cording to  the  Roman  definition,  which  includes  orthodoxy. 
The  line  of  .Cliurch  Fathers  is  generally  regarded  by  Protes- 

tant theologians  as  terminating  with  the  eighth  century 
(John  of  Damascus  in  the  Greek.  Gregory  I.  in  the  Latin 
Church) ;  the  Roman  Catholic  writers  extend  it  lo  the  thir- 

teenth, or  even  to  the  Council  of  Trent.  The  scientific  treat- 
ment of  the  matter  contained  in  the  writings  of  the  Fathers 

is  embraced  in  Patristics.  while  their  lives  and  the  topics 
which  are  related  to  the  externals  of  their  works  come  un- 

der the  head  of  Patrology.  This  distinction,  however,  is 
not  always  observed.  The  Fathers  are  of  great  value  in  the 
history  of  biblical  interpretation,  the  history  of  dogmas, 
creeds,  rituals,  the  constitution  of  the  Church,  and  indeed 
in  every  part  of  historical  theology ;  nor  is  there  any  part 
of  theology  in  which  they  may  not  be  made  highly  useful. 
In  the  greatest  internal  struggles  of  the  Church  the  impor- 

tance of  the  Fathers  as  witnesses  or  as  authorities  has  been 
recognized  on  lioth  sides,  as  in  the  Reformation,  and  in  the 
nineteenth  century  in  the  controversies  of  the  Anglican 

Church.  (The  princijiles  to  be  observed  in  interpi'eting  the 
Fathers  are  stated  in  Krauth's  Conservative  Eeformation, 
726,  seg.)  Next  to  the  Apostolic  Fathers  in  value  are  the 
Apologists,  or  Apologetic  Fathers  (see  Apologetics);  the 
Alexandrians,  Clement  and  Origen  ;  the  Nicene  and  Post- 
Xicene  Fathers  ;  Eusebius,  Athanasius.  Gregory  of  Nyssen, 
Chrysostom.  Augustine,  and  Jerome.  (All  the  earlier  writers 
on  [iatrology,  beginning  with  Jerome,Vere  edited  together  by 
Fabricius,  1718.)  The  greatest  laborers  in  the  issue  of  edi- 

tions of  the  Fathers  have  been  the  Benedictines  (q.  v. ;  see 
also  Benedictine  Editions  of  the  Fathers).  Next  to 
tliem  have  been  the  Anglican  divines.  The  most  recent 
interest  in  patristics  in  (jreat  Britain  has  been  shown  in 
the  is.sue  of  translations  of  the  Father.s.  In  the  Roman 
Catholic  Church,  among  the  names  illustrious  in  patrology 
are  Bellarniin,  Oudin,  Dn  Pin,  Le  Nourry,  Tillemont,  Mohl- 
er.  Hefele,  Alzog,  Nirschl;  in  the  Protestant  cliurches  of  the 
Continent,    Sculletus,  Walch,  Danz,  Neander,  Otto,   Ear- 
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naek,  Zahn ;  in  Great  Britain,  Cave,  Curoton,  Kouth,  Pusey, 
and  Lislitfoot.  Aniontj  tliu  cilitions  ot  the  collcfted  writ- 

ings of  the  Fatliers,  the  most  coiiiplele.  are  De  hi  Bigne's (17  vols.,  1654) ;  tlie  Lvons  Jlaxima  Bililiofheca  (37  vols., 

1677)  ;  Cailleau  and  G'uillon  (148  vols.,  182!),  isqq.) :  Migne 
(1844-66;  new  cd.  1878.  sytj.).  I'lie  last  is,  m  hulk,  the 
greatest  of  the  colleetions.  and  eniliraces  the  Greek  Fatliei'S 
in  167  volumes  and  the  Latin  p"'Hthers  in  222  volumes.  Jt 
is  continued  by  Ablie  Horny,  and  is  to  be  brought  down 
from  1216  (Innocent  HI.)  to  tlio  Council  of  Trent.  The  very 
numerous  editions  of  particuhir  Fathers  are  mentioned  under 
their  names.  Books  of  selections,  Rosier,  Augusti,  (_)relli, 
Philo,  Oehler.  English  editions  of  the  principal  Fathers : 
The  Oxford  Library  of  the  Fathers  (48  vols.,  1837-85) ;  The 
Ante-Nicene  Library,  by  Roberts  and  Donaldson  (24  vols., 
Edinburgh,  1866-73  ;  8  vols..  New  York,  1886) ;  Nicene  and 
Post-Nicene  Library,  first  series  ed.  by  Schatf  (14  vols..  New 
York,  1886,  sgq.),  containing  the  works  of  Augustine  in  8 
volumes  and  the  works  of  Chrysostom  in  6  vols.  ;  second 
series  by  Schaff  and  Wace  (14  vols..  New  York  and  Oxford, 
1890,  sqq.).  Best  edition  of  the  Apostolic  Fathers  in  (xreek 
and  English  by  Lightfoot  (London,  1891).  Patristic  manuals 
in  German  by  Alzog  (4th  ed.  1888)  and  Nirschl  (3  vols., 
1885).  The  standard  English  work  on  patristic  biography 

and  literature  is  Smith  and  Waee's  Dictionary  of  Christian 
Biography  (4  vols.,  London,  1882-88). 

Revised  by  Philip  Schafp. 

Fathipur' :  the  capital  of  the  district  of  the  saiue  name, 
Allahabad  division,  Nortiiwest  Provinces,  in  British  India 
(see  map  of  N.  India,  ref.  6-F).  The  town  is  of  both  com- 

mercial and  military  importance.     Pop.  20,000. 

Fathom  [M.  Eng.  faf>me<0.  Eng.  fa'^m,  the  outstretched 
arms,  fathom  :  0.  II.  Germ,  fadam  >  Mod.  Germ,  faden, 

thread  <  Indt)-Eur.  pat-,  spread  out,  extend ;  ef.  Lat.  jmfe're. 
be  open,  extend] :  originally  the  length  which  a  man  can 
measure  by  extending  both  liis  arms.  It  now  denotes  a 
measure  equal  to  3  yards,  or  6  lineal  feet,  and  is  chiefly  em- 

ployed in  nautical  measurements.  It  is  the  unit  of  measure 
in  soundings,  and  is  employed  in  the  measurement  of  cables, 
etc.  The  early  colonists  of  the  present  U.  S.  reckoned  the 
Indian  wampum-chains,  then  current  as  money,  in  fathoms. 

'Fatigue  of  Materials:  the  injury  done  to  materials  by 
stresses  which  exceed  the  Elastic  Limit  (q.  v.).  For  in- 

stance, if  the  ultimate  strength  of  a  bar  of  wrought  iron  is 
55,000  and  its  elastic  limit  is  25,000  lb.  per  sq.  inch,  a  single 
application  of  a  load  will  not  cause  rupture  until  the  55.000 
lb.  per  sq.  inch  is  reached.  But  if  stresses  be  often  applied 
which  exceed  the  25,000  lb.  ])er  sq.  inch,  the  molecular 
structure  is  altered,  the  iron  becomes  brittle,  and  finally 
rupture  will  occur  under  a  stress  of  perhaps  30,000  or 
40,000  lb.  per  sq.  inch.  It  is  hence  a  fundamental  rule 
that  the  materials  in  permanent  structures  should  not  be 
strained  beyond  the  elastic  limit,  and  the  factor  of  safety 
should  be  selected  with  this  in  view.  The  experiiueiits  of 
Wohler,  conducted  for  the  German  Government  about  1870, 
have  proved  of  great  value  in  establishing  some  of  the  laws 
governing  the  fatigue  of  materials.  He  showed  that  in  the 
case  of  repeated  stresses,  the  greater  the  range  of  these 
stresses  the  less  is  the  unit-stress  which  is  finally  required 
to  produce  rupture,  and  also  that  a  range  of  stress  from 
tension  into  compression,  or  idee  versa,  produces  rupture 
with  a  less  number  of  repetitions  than  for  one  kind  of  stress 
alone.  Engineers  make  allowance  for  the  fatigue  of  mate- 

rials due  to  repeated  stresses  by  means  of  fornuUas  deduced 

by  Weyvauch,  Launhardt,  and  others.  See  Weyrauch's  Iron 
and  Steel  Const rue.tions  (1875)  and  Merriman's  Merhanics 
of  Materials  (1893).     See  also  Strength  of  Materials. 

Mansfield  Merriman. 

Fats:  in  the  common  sense,  those  unctuous  parts  of  ani- 
mal and  vegetable  boilies  secreted  in  the  cellular  tissues  and 

separable  therefrom  by  fusion  at  a  inmlerate  tenqierature. 
The  animal  fats  do  not  differ  chemically  from  those  of  vege- 

table origin.  Both  are  definite  compounds  of  certain  fatty 
acids,  chiefly  oleic,  stearic,  and  ])almitic  acids,  with  a  basic 
substance  called  Glycerin  (q.  v.),  which  belongs  to  the  class 
of  alcohols.  The  fats  are,  as  a  ride,  nearly  insoluble  in  water. 
but  dissolve  readily  in  ether,  which  is  their  jiroper  solvent. 
They  are  also  soluble  in  naphtha,  benzine,  and  the  oils  from 
coal;  in  oil  of  turpentine  and  other  essential  oils;  bisulph- 

ide of  carbon,  chloroform,  fusel  oil,  etc.  They  are  scarcely 
at  all  soluble  in  cold  orilinary  alcohol.  In  alisolute  alcohol 
they  dissolve  nuich  more  readily  than  in  weaker  alcohol,  and 

especially  with  the  aid  of  heat."  See  Food. 

The  fats  stain  paper  permanently  and  are  not  volatile  by 
heat,  a  high  degree  of  heat  liciiig  required  to  make  them  boii. 
They  distill  over  at  a  high  heat,  hut  not  wit  hout  com|ilete,  or 
nearly  complete,  decompositicm,  and  the  evoluti(jn  of  a  sub- 

stance of  a  pungetit,  disagreeable  odor,  irritating  the  eyes, 
anil  known  as  acrolein.  Those  fats  which  are  fluid  at  ordi- 

nary temperatures  are  called  oils.  All  the  fats  burn  with  a 
bright  flame  and  with  little  smoke. 

The  cliemistry  of  fats  was  first  cleared  up  by  Cheveeul 
(q.  v.).  who  showed  that  they  belong  to  the  class  of  com- 

pounds known  as  ethereal  salts,  or  compound  ether.s.  (See 
Ether.)  Most  fats  are  mixtures  of  three  comjiounds,  olein, 
stearin,  and  palmitin,  the  hard  fats  being  cliiefly  stearin  and 

palmitin.  and  the  soft  fats  olein.  The  hard  i'ats  are  beef 
tat,  mutton  fat,  human  fat,  wax,  spermaceti,  i^tc. ;  the  .soft 

fats,  hog's  lard,  butter,  etc..  which  are  greasy  at  ordinaiy 
temperatures;  while  the  liquid  fats,  or  oils,  are  fluid  at  or- 

dinary temperatures.  When  a  fat  is  lioiled  with  a  caustic 
alkali,  or  treated  with  lead  oxide,  or  superheated  steam,  it  is 
decomposed,  yielding  glycerin  as  one  of  the  products,  and  a 
mixture  of  acids  or  salts  of  acid.  When  the  decom|.>osition 
is  effected  by  an  alkali,  the  products  are  glycerin  and  a  soap. 
(See  Soap.)  Hence  this  process  is  called  safionification. 

Lead  oxide  forms  glycerin  and  "  lead  plaster."  Steam  forms 
glycerin  and  the  acid  or  acids  which  were  combined  with 
the  glycerin  in  the  fats. 

Tlie  researches  of  Berthelot  have  demonstrated  the  accu- 

racy of  Chevreul's  views  by  the  synthesis  of  fats  from  the 
union  of  fatty  acids  with  glycerin,  and  the  separation  of 
one,  two,  and  three  molecules  of  water.  See  Glycerin,  Oils, 
and  Soap. 

The  memoirs  of  Chevreul  on  the  fatty  bodies  are  among 
the  most  remarkable  examples  of  a  chemical  research  which 
has  remained  almost  without  important  addition  or  change 
from  the  labors  of  subsequent  investigators. 

Revised  by  Ira  Remsen. 

Fatty  Degeneration  :  in  pathology,  a  condition  in  which 
the  minute  structural  elements  of  the  tissues  of  living  or- 

ganisms are  gradually  replaced  by  fat  globules.  In  man 
this  diseased  condition  has  been  observed  in  nearly  all  the 
tissues. 

In  the  great  closed  glands  of  the  foetus,  which  disappear 
after  birth,  and  in  the  corpus  luteum  of  the  ovary,  fatty  de- 

generation is  a  normal  process.  In  the  liver,  it  is  merely  an 
excess  of  the  normal  fatty  element  contained  in  the  acini, 
which,  however,  encroaclies  upon  the  organized  elements  of 
those  structures,  and  becomes  a  true  fatty  degeneration.  It 
also  attacks  the  muscles,  and  especially  the  heart ;  the  bones 
(in  some  forms  of  mollities).  the  lirain  (yellow  softening),  the 
cornea  (arcus  senilis),  and  the  kidney  in  many  cases  of  so- 

called  Bright 's  disease.  The  fatty  degeneration  of  the  heart 
unaccompanied  by  valvular  disease  is  very  diflScuIt  to  detect, 
even  by  the  trained  diagnostician.  When  suspected,  a  quiet 
life  and  a  nourishing  but  not  too  stimulating  diet,  with  the 
judicious  use  of  tonics  and  iron,  are  to  be  recommended. 
For  the  disease  there  is  no  cure  known. 

Revised  by  William  Pepper. 

Fatnity  [from  Lat.  fafv'itas  (>  Fr.  fatiiite).  deriv.  of 
fa'tinis,  insipid,  senseless,  foolish]  :  a  state  of  mind  eharae- 
terizeil  by  alisence  or  great  deficiency  of  the  will  and  the 
intellect,  and  liy  apathy  with  regard  to  those  things  which 
usually  arouse  the  feelings  and  impulses.  If  congenital,  it 
constitutes  complete  or  partial  idiocy.  When  it  is  associ- 

ated with,  or  consequent  upon,  acute  disease,  it  has  no  sig- 
nificance except  as  a  symptom  of  that  disease :  while  if  it  be 

long  continued,  obscure  in  its  origin,  and  progressive  in 
character,  it  is  almost  certain  to  result  in  dementia,  one  of 
the  most  hopeless  forms  of  mental  disorder. 

Fau'ces  Ter'rse  [Lat..  jaws  of  the  land] :  projecting  head- 
lands or  promontories,  including  arms  of  the  sea.  as,  e.g. 

havs.  creeks,  lakes,  basins,  harbors,  rivers,  etc.,  wliere  the 

tide  eblis  and  flows.  In  England  tlie  general  rule  is  that 
such  bodies  of  water,  as  far  as  the  point  to  which  the  flow 
of  the  tide  extends,  and  unless  they  are  within  the  body  of 

a  countv,  are  under  the  jurisdiction  of  the  courts  of  admi- 

ralty. In  these  exceptional  instances  the  common-law  courts 
exercise  exclusive  jurisdiction,  except  in  a  few  classes  of 

questions  to  which  admiralty  powers  have  been  extended  by 
statute.  A  stream  is  said  to  be  "  within  the  body  of  a 
county"  (('»fm  corpiit<  comitatus)  when  a  person  standing 
on  one  shore  can  see  what  is  done  upon  the  other.  In  the 
U.  S.  the  admir.alty  jurisdiction  is  not  confined  to  tide 
waters,  and  is  not  excluded  from  waters  "within  the  body 
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of  a  county,"  but  extends  over  tlie  Great  I^akes  aii<l  over 

all  rivers,  etc.,  capable  of  iiavipition  for  praclieal  couiiiier- 
cial  purposes.  Tlie  whole  subject  is  fully  developeil  in 
the  decisions  of  tlie  Supreme  Court  of  the  United  States, 
wliicli  will  be  found  in  the  volumes  of  reports. 

Gkorge  Ciiask. 

Faiicllp,  fiish,  rTii'i-oLYTE :  Sanskrit  scholar;  b.  at  Auxcn-rc. 
France,  in  171»7.  llis  translations  of  the  lidmdyana  (!t  vols., 
1854-58)  and  the  JJahdh/ulrala  (7  vols.,  unfinished,  18G;}-67) 
are  among  his  most  important  works.  He  published  an 

original  tale  and  some  poems.  D.  at  Juilly,  Seine-et-.Marne, 1860. 

Faucher,  fii'sha',  LiSon  :  state  minister,  political  econ- 
omist, and  financial  writer;  b.  in  Limoges,  France,  Sept.  8, 

1803;  was  in  youth  a  designer  of  embroidcM-y  patterns,  and 
then  a  teacher;  wrote  for  the  Conrriei-  Frani;aiii  and  the 
Revue  des  Deux  Mondes.  In  18-16,  in  tlie  French  Chamber 

of  Deputies,  acted  with  the  Left:  Jlinister  of  the  Interior 
from  Dec,  1848.  to  May.  1849,  and  from  Apr.  to  Oct.,  1851 ; 
was  liberal  but  not  republican  in  politics.  Studies  oh  Km/- 
land  (1845)  and  Mimdlanies  of  Political  EaiiioDii/  mid  Fi- 

nance (3  vols.,  1856)  were  his  pnjductions.  D.  at  .Marseilles, 

Dec.  15,  1854,  having  always  declined  office  under  tlu;  V.m- 
peror  Louis  Napoleon. 

Faiiclier  de  Saint-Maurice,  Le  Chevalier  Narcisse 
Henri  EnotiARD,  LL.  1). :  Canadian  journalist;  b. at  Quebec, 
Apr.  18,  1844;  educated  there  and  at  the  College  of  Ste. 
Anne  de  la  Pocatiere.  He  went  to  Jlexieo  in  1864 ;  became 
a  captain  in  the  army  of  Maximilian,  and  subsequently 

aide-de-camp  to  Gen.  Viscount  d'Hurbal.  He  served  through the  war,  and  for  his  services  was  created  a  Knight  of  the 
Imperial  Order  of  Guadeloupe;  received  the  medal  of  the 
Mexican  campaign  from  Napoleon  III.,  and  the  military 
medal  for  valor  and  integrity  given  by  the  Emperor  Jlaxi- 
milian.  He  returned  to  Canada  in  1866;  has  since  edited 
Journal  de  Quebec  and  Le  Canadien,  and  is  now  (1893) 
president  of  the  Press  Association  of  Province  of  Quebec. 
He  was  created  a  chevalier  of  the  Legion  of  Honor,  France, 
in  1881,  and  is  a  member  of  various  learned  societies.  For 
fourteen  years  he  was  clerk  in  the  Legislative  Council, 
Province  of  Queljcc ;  a  representative  in  its  Legislature  1881- 
93,  and  is  (1893)  president  of  the  Quebec  Oriental  Railway 

Company.  Among  his  works  are :  A  la  Brunante,  De  Que- 
bec a,  Mexico  (3  vols.),  Clioxes  et  autrea.  De  Tribnrd  a  Ba- 

bord,  Cours  de  Tactique,  Deux  ana  au  Mexico.  Les  Ties,  and 
En  Route.  Neel  Macdoxald. 

Fau'cit,  Helen  {Lady  Martin) :  actress ;  b.  Oct.  11, 1830 : 
made  her  debut  at  Covent  Garden,  London,  Jan.  5,  1836,  in 
the  character  of  Jidia  in  The  JJunchbac/:,  in  which  she 
achieved  great  success  and  at  once  took  high  rank  as  an 

actress,  becoming  a  leading  member  of  Macready's  com- 
panies during  the  production  of  his  Shakspearean  revivals. 

She  was  the  original  rewesentative  of  the  heroines  in  Bul- 
wer's  Ladi/  of  Lyons.  Richelieu,  etc.,  and  in  many  other 

plays  of  different'  authors.  In  1851  she  married  Theodore Martin,  but  continued  to  appear  on  the  stage  at  intervals. 
In  1880  her  husband  was  knighted  by  Queen  Victoria  for 

his  literary  attainments.  Lady  Martin's  last  appearances 
were  at  Stratford-upon-Avon  in  Apr.,  1879,  when  she  played 
Beatrice  at  the  opening  of  the  Shakspeare  Memorial  theater, 
and  at  Manchester  when  she  played  Rosalind  for  the  benefit 
of  the  widow  of  an  actor.     Revised  by  B.  B.  Vallentine. 

Faulkner,  fawk'ner,  Ceaeles  .James:  lawyer;  b.  in 
Berkeley  oo.,  Va.,  in  1805 ;  received  a  collegiate  education, 

and  was  admitted  to  the  bar  in  1829.  In"  1833-33  he  was elected  to  the  House  of  Delegates,  in  1841  to  the  Senate  of 
Virginia,  in  1848  again  to  the  House  of  Delegates,  and  in  1850 
was  a  member  of  a  convention  to  revise  the  constitution  of 

the  State;  representative  in  Congress  from  Virginia  1851- 
60,  when  appointed  minister  to  France  by  President  Bu- 

chanan. He  returned  to  tlie  U.  S.  in  1861,  was  imprisoned, 
on  suspicion  of  disloyalty,  in  Fort  Warren,  Boston  harbor, 
and  exchanged  in  December  of  that  year  for  Hon.  Alfred 
Ely.  In  1874  was  elected  to  Congress  from  West  Virginia. 
D.  Nov.  1,  1884. 

Faulkner's  Island:  a  small  elevated  island  lying  off  the 
harbor  of  Guilford,  Conn.,  in  Long  Island  Sound.  It  is 
within  the  limits  of  New  Vork,  and  has  a  lighthouse  with  a 

flashing  light  and  a  fog-bell ;  lat.  41'  13'  41"  N.,  Ion.  73 '  38' 
54"  W.      " 

Faults  [readapted  from  M.  Y,n^.  faut.  faute.  from  O.  Fr. 

faute  >  Fr.  faute  <  Low  Lat.  *faUa,  deriv.  of  fal'lere,  de- 

ceive, lack] :  in  geology,  a  displacement  of  rocks  along  a 
plane  of  fracture.  The  inclination  of  a  faull^plane  is  called 
its  hade,  and  is  counted  in  degrees  from  the  vertical.  The 
direction  of  a  horizontal  line  lying  in  a  fault  plane  is  called 
its  strike.  The  direction  of  the  hade  is  the  direction  Ujward 
which  the  plane  descends,  and  is  at  right  angles  to  the 
strike.     The  extent  of  the  displacement  is  cjilled  the  throw 

C  A 
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Ideal  section  .showing  normal  and  reverse  faults. 

of  the  fault,  and  oblique  throw  is  distinguished  from  verti- 
cal throw.  A  fault  of  which  the  hade  is  directed  toward 

the  body  of  rock  that  has  been  relatively  depressed  is  said 
to  '■  hade  to  the  downthrow,"  and  is  called  a  normal  fault ; 
a  fault  hading  to  tlie  upthrow  is  calleil  a  reverse  fault.  A 
reverse  fault  of  which  the  hade  is  great  is  called  a  thrust 
fault,  or  overthrust  fault.  A  system  of  parallel  faults  with 
throw  on  the  same  side  are  called  step  faults.  Fault  planes 

are  never  planes  in  the  mathematical  sense,  but  are  vari- 
ously curved,  the  hade  and  strike  continually  changing. 

The  bodies  of  rock  on  the  two  sides  are  not  always  in  con- 
tact, but  there  usually  intervenes  a  sheet  of  crushed  mate- 

rial known  as  fault  rock.  The  walls  of  a  fault  usually  ex- 
liibit  polish  and  fine  striae  (slickensides),  the  stria-  showing the  direction  of  movement. 

As  related  to  mining,  faults  are  interruptions  in  the  con- 
tinuity of  ore-beds ;  as  related  to  earth  structure,  they  are 

incidents  of  otogenic  dislocations  whereby  great  masses  of 

rock  have  been  lifted  higher  or  dropped  lower  than  con- 
tiguous masses.  Overthrust  faults  involve  the  horizontal 

crowding  together  of  rock  masses,  and  are  associated  with 

other  evidence  of  such  compression.  Normal  faults  are  as- 
sociated with  movements  causing  the  aflected  bodies  of 

rock  to  occupv  greater  horizontal  space.  The  dimensions 
of  faults  exhibit  great  range.  The  throw  may  be  measured 
bv  inches,  by  feet,  or  even  by  tens  of  thousands  of  feet. 
The  linear  extent  may  be  a  few  hundred  yards,  a  few  miles, 
or  even  some  hundreds  of  miles.  See  Geology  and  Moun- 
■j^i>(s,  G.  K.  Gilbert. 

Fau'na  [from  IjOW  Lat.  Fa«na.  a  rustic  goddess,  si.ster  of 
Faunus,  but  by  analogv  with  flora  (thought  of  as  plur.  of 

Lat.  flos,  flower),  the  word  is  thought  of  as  a  plural  of  fau- 

nus,  "a  faun,  with  generalized  meaning] :  the  assemblage  of 
animals  inhabiting  any  given  locality,either  in  the  presenter 

past  ages  of  the  globe.  In  palaeontology,  however,  it  is 
sometimes  used  with  more  latitude,  and  is  given  to  an  as- 

semblage of  animals  characteristic  of  a  given  period.  Inas- 
much as  there  are  no  very  abrupt  demarkations  for  any 

given  region,  the  idea  of  a  fauna  is  based,  to  a  greater  or 
fess  extent,  on  the  forms  combined  in  a  central,  or,  as  it  is 

called,  metropolitan  district.  Various  combinations  of  ani- 
mals .•ire  more  or  less  characteristic  of  certain  countries  or 

portions  of  the  earth's  surface,  many  forms  being  limited 
bv  cliiuatal  or  phvsiographical  or  unknown  conditions.  _ 

"  Various  names  have  been  applied  to  these  combinations, 

or  to  the  areas  of  which  these  combinations  are  characteris- 
tic different  authors  using  the  same  term  m  different 

senses  The  larger  a-eas  have  been  variously  designated 

realm,  reqion.ovYUKXy,  as  bv  Louis  Agassiz, /a«Ha.  The 

more   liiiiited   areas   have  been  called  regum.  district,  or 

fauna,  this  latter  being  the  name  adopted  by  Dr.  J.  A. 

Allen  who  has  devoted  particular  attention  to  the  study 

and  svstematic  arrangement  of  life  areas.  Fauna,  then,  is 

used  'in  two  different  senses— 1,  as  expressing  the  sum  t«tal 

of  animals  inhabiting  any  area  or  locality ;  and  3.  less  often 

as  the  designation  of  one  of  the  life  areas  of  the  world. 

The  consideration  of  the  faunas  of  the  respective  regions  of 

the  earth  is  the  subject  of  a  particular  branch  of  science, 

ZoiiLOOiCAL  Geography;  and  under  that  head  the  principles 

and  facts  involved  will  be  treated,  while  the  [.rincipal  fea- 

tures of  the  geographical  distribution  of  the  various  groups 

of  animals— the  subject  of  geographical  zocilogy- will  be  pre- 
sented in  the  articles  on  such  groups.        Theodore  Gill. 

Fau'nus :  a  Roman  woodland  deity,  corresponding  to  the 

Grecian  Pan,  many  of  whose  attributes  were  assigned  to 
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him.  He  possessed  the  power  of  prophecy,  and  his  oracles 
were  in  the  groves.  A  frstiviil,  iiarurd  Paunalia,  was  cele- 

brated in  his  honor  by  tlie  country  people.  As  a  frolicsome 
wood  deity,  represented  with  the  horns  of  a  goat  and  the 
feet  of  a  satyr,  he  was  multiplied  by  the  poets,  and  the 
Pauni  or  Fauns  corresponded  to  the  Greek  satyrs.  Poetic 
tradition  represented  liim  as  an  early  King  of  Latium,  son 
of  Picus,  grandson  of  Saturn,  and  father  of  Latinus. 

Faiire,  for,  Fran(;ois  Felix  :  President  of  the  French  Re- 
public :  b.  in  Paris,  Jan.  30,  1841;  became  a  merchant  at 

Havre,  and  was  chairman  of  the  Chamber  of  ('ommerce 
there.  During  the  Franco-German  war  he  was  chief  of  bat- 

talion of  the  Garde  Mobile.  He  was  several  times  elected  to 

the  Chamber  of  Deputies,  and  was  Under-Secretary  of  State 
in  the  ministry  of  Commerce  and  of  the  Colonies  in  the  cabi- 

nets of  Gambctta  (Nov.,  1881-Jan.,  1882),.Tules  Ferrv  (Sept., 
1883-Mar.,  1885),  and  Tirard  (Jan.  .5  to  Feb.  16,  1888).  and 
was  holding  over  as  JMinister  of  Marine  in  the  cabinet  of 
Dupny  when  Casimir-Perier  resigned  the  presidency  Jan. 
15,  1895.     Two  days  later  Faure  was  chosen  President. 

Faiiriel,  to're"e-er,  Claude  Chahles  :  philologist  and  his- 
torian; b.  at  St.-fitienne,  France,  Oct.  21,  1773;  nephew  of 

the  Abbe  Sieyes.  In  1830  a  chair  of  Foreign  Literature  was 
founded  for  him  in  Paris.  Among  his  principal  works  are 
a  History  of  Southern  Gaul  under  the  Rule  of  the  German 
Conquerors  (1836) ;  History  of  Provenfal  Literature  (1846) ; 
and  Popular  Songs  of  Modern,  Greece,  with  a  French  ver- 

sion (1825).     D.  iii  Paris,  July  15,  1844. 

Faust,  fowst,  JoHANN,  Dr. :  a  German  magician  who 
flourished  during  the  first  thirty  years  of  the  sixteenth  cen- 

tury; generally  supposed  to  have  been  a  native  of  Knitt- 
lingen,  in  Wiirteraberg;  b.  about  1480;  d.  about  1.538.  His 
history  is  obscured  by  extravagant  fiction,  and  it  is  impos- 

sible to  state  with  certainty  the  place  of  his  birth  or  decease. 
Regarding  his  existence  there  is  undoubted  testimony,  and 
it  is  known  that  he  spent  some  time  at  Wittenberg,  at 
one  time  enjoying  the  association  of  Melanchthon.  (See 
Scheibel,  Kloster,  ii.  p.  14.)  Conrad  Gesner  and  Luther 
(Tischreden,  p.  216)  also  make  mention  of  him.  Dr.  Faust 
seems  to  have  been  a  learned  man  who  had  studied  magic 
and  astrology,  and,  traveling  about  the  country  performing 
various  feats,  came  to  be  regarded  as  a  dealer  in  the  black 
art,  and  one  maintaining  an  intimate  relation  with  evil 
spirits.  The  belief  in  witchcraft  was  universal  in  Europe 
in  the  Middle  Ages,  and  nowhere  did  it  prevail  so  univer- 

sally as  in  Germany.  A  bull  of  Pope  Innocent  IV.  (1243-54) 
declares  that  it  having  come  to  his  ears  that  in  parts  of 
Germany  persons  forgetting  or  denying  the  C^hristian  faith 
have  dealings  with  the  devil,  he  commands  all  such  indi- 

viduals to  be  seized  and  punished  forthwith  with  loss  of 
property  and  life ;  and  soon  after  appeared  a  work  on  sor- 

cery and  witchcraft — the  Malleus  Malejicarum,  or  Witch's 
Hammer^-which  enjoyed  the  approbation  of  the  theological 
faculty  of  Cologne.  "  Germany  indeed  seemed  to  live  and 
breathe  in  an  atmosphere  of  sorcery.  The  ground  which 

Faith  had  lost  Superstition  made  her  own."  Even  the  Re- 
formers believed  in  witchcraft  and  in  the  bodily  presence 

of  the  Spirit  of  Evil  upon  the  earth.  According  to  tradi- 
tion, Faust  enjoyed  in  his  youth  a  large  fortune,  gave  him- 

self to  a  life  of  extravagance  and  licentiousness,  and  soon 
squandered  his  va^t  possessions.  He  then  devoted  himself 
to  the  study  of  magic  at  Cracow,  determined  to  regain  his 
wealth  and  enjoyments,  and  after  a  mastery  of  tlie  secret 
sciences  made  a  compact  with  Satan,  according  to  which  the 
latter  was  to  serve  Faust  for  twenty-four  years,  when  the 

Evil  One  should  possess  the  soul  of  Faust."  The  contract signed  by  Faust  with  his  own  blood  contained  the  following 
conditions:  "1,  He  shall  renounce  God  and  all  celestial 
hosts  ;  2,  he  shall  be  an  enemy  of  all  mankind  ;  3,  he  shall 
not  obey  priests ;  4.  he  shall  not  go  to  church  nor  partake 
of  the  holy  .sacraments ;  5.  he  shall  hate  and  shun  wedlock." 
Mephistoi)helps.  a  devil  "  who  liked  to  live  among  men," 
was  given  Faust  as  an  attendant,  and  the  two  together 
roamed  over  the  land.  Faust  enjoying  every  form  of  sensual 
pleasure,  ami  jierformijig  magical  feats  never  before  per- 

formed, until  at  last  the  time  arrived  when  the  fatal  debt 
was  due,  and  Satan  ajipeared  in  the  most  hideous  form 

imaginable  between  twelve  and  one  o'clock  at  night,  and 
finished  Faust's  earthly  career,  bearing  away  with  him  the 
soul  of  the  unhappy  being.  Such  is  the  monstrously  mythi- 

cal form  in  which  Faust's  life  appears  in  the  popular  tradi- 
tion. Its  aim  evidently  is  to  describe  that  tendency  to  sac- 

rifice the  future,  however  precious — nay,  salvation  itself — to 

immediate  gratification.  Embodying  all  the  dire  super- 
stition, the  idle  terrors,  the  thirst  for  the  strange  and  won- 
drous, the  story  of  Faust  entertained  the  popular  nnnd, 

while  the  clergy  availed  themselves  of  the  moral  it  taught 
to  recall  men  from  sensuality  and  vice,  and  fi<im  the  fool- 

ish attempts  to  fathom  the  mysteries  of  the  supernat- 
ural. 

The  story  of  Faust  was  first  published  by  the  printer  Spies, 

of  Frankl'ort-on-the-Main,  in  1.587,  under'  the  title  Historia 
von  D.  Johanii  Fausten,  den  weithe.schreyten-  Zauberer  iind 
Schwarzkilnstler,  and  in  1588  another  edit,ion  was  called 
for.  In  the  latter  year  appeared  also  a  rhymed  edition  and 
a  version  in  Low  German  and  Danish.  In  ]5i(0  two  Eng- 

lish translations  came  out — one  entitled  A  Ballad  of  the 
Life  and  Deatli  of  Dr.  Faustus,  the  great  Conjurer,  and 
the  other.  The  History  of  the  Damnable  lAfe  and  Deserved 
Death  of  Dr.  John,  Fau.stus  (which  was  probably  used  by 
Marlowe  (q.  v.)  in  15!)1  in  the  ]ireparation  of  his  drama). 
In  1592  appeared  a  Dutch  and  in  1598  a  French  version. 
In  1509  G.  R.  Widmann  published  an  "improved"  edition, 
entitled  Wahrliaftiye  Historien  von  den  grewlichen  ttrul 
abschewHc/ien  Siinden  %m.d  Lastern,  auch  von  vielen  wun- 
derbarlichen  und  seltzamem  abentheuren  so  D.  Joliannes 
Faustus  hat  getriehen  (Hamburg,  3  vols.) ;  still  further  im- 

proved by  Pfitzer  in  1674  (Nuremberg).  Widmann's  edition, 
but  without  his  or  Pfitzer's  notes,  was  published  at  Reut- 
lingen  in  1834.  A  large  number  of  books  on  necromancy 

have  inserted  Faust's  cabalistic  formulas,  charms,  talismans, 
etc.  All  of  these  publications,  and  also  all  important  mono- 

graphs bearing  upon  this  subject,  are  found  in  Scheibel, 
Das  Kloster,  weltlich  u.  geistlich  (Stuttgart,  1847).  German 
literature  abounds  in  elegies,  pantomimes,  tragedies,  and 
comedies  on  Faust.  As  far  back  as  1594  appeared  a  work 
by  Tholeth  Schotus,  purporting  to  be  from  the  Spanish  and 
treating  of  Faust  and  his  disciple  Wagner.  Its  form  in- 

tended it  for  the  marionettes,  and  it  was  jiromptly  taken 
up.  (See  Puppenspiel.  edited  by  Charles  Simrock  (Leipzig, 
1850) ;  Magnin.  Histoire  des  Marionnettes  (Paris.  1854, 
8vo) ;  Hagen,  Ueber  die  altesten  Darstellungen  der  Faust- 

sage  (1844);  and  Scheibel's  work.)  In  a  dramatic  form, 
Fanst  was  first  treated  in  the  German  by  I^essing  in  his 
masterly  fragment  entitled  Faust  und  die  Sieben  Geister, 

but  the  grandest  of  all  on  this  subject  is  Goethe's  Faust,  of 
which  Bayard  Taylor  furnished  a  masterly  English  version 
(Boston,  1870,  2  vols.  4to).  Goethe,  however,  introduced  an 
element  foreign  to  his  model — that  of  the  ardent,  inextin- 

guishable thirst  for  knowledge  for  its  own  sake  alone. 

(Compare  Kreyssig,  Vorlesungen  iiber  Goethe's  Faust.  Ber- 
lin, 1866.  12nio,  p.  3-36.)  Goethe's  Faii.'<t  has  furnished 

(iounod  with  tlie  subject  of  his  opera.  See  DUntzer,  Die 
Sage  von  D.  Jo/i.  Faust  (Stuttgart,  1846) ;  Peter,  Literatur 
der  Faustsage  (2d  ed.  Leipzig,  1851);  and  especially 
Kiihne,  Das  dlteste  Faustbuch,  (Leipzig,  1868). 

James  H.  Worm  an. 

Fnnst.  originally  written  Fust,  Johann  :  a  native  of 
Mentz,  Germany,  who  shares  with  Gutenberg  and  Scholfer 
the  honor  of  establishing  the  art  of  printing.  lie  was  (1450- 
55)  Gutenberg's  jiartner  in  the  new  business  of  printing 
books,  but  Faust  probalily  did  nothing  but  furnish  ca]iital. 
In  1455  Faust  prosecuted  Guteidierg  for  money  advanced, 
took  the  business  into  his  own  hands,  and  associated  with 
himself  his  son-in-law,  Peter  Schoffer,  who  originally  was  a 
calligrapher  of  great  repute.  They  carried  on  the  business 
successfully  until  1463.  when,  at  the  sack  of  Mentz,  the 
workmen  were  scattered  and  the  art  of  printing  was  no 
longer  a  secret.  Faust  still  went  on  with  his  business,  and 
is  tliought  to  have  died  of  the  jilague  at  Paris  in  1406. 
There  are  in  existence  copies  of  quite  a  number  of  books 
printed  by  Faust  and  his  partners,  some  of  ihem  beautifully executed. 

,  Faustin  I.,  Emperor  of  Haiti :  See  Souloique,  Faostin Elie. 

Faustina  (The  Youxrer)  Annia  :  daughter  of  Antoninus 
Pius ;  was  married  bv  her  father  to  Marcus  Aurelius,  her 
cousin,  who  had  been  adopted  by  Antoninus  at  the  sugges- 

tion of  Hadrian.  She  died  a.  d.  175.  near  Mt.  Taurus,  in  Asia 

Minor,  and  though,  like  her  mother,  .^he  had  proved  un- 
worthy of  the  afFectitm  of  her  virtuous  husband,  yet  at  the 

request  of  Aurelius  divine  honors  were  decreed  to  her  by  the 
senate.  As  a  further  testimonial  of  his  regard  for  her  mem- 

ory, Aurelius  established,  as  Antoninus  had  done  in  the  case 
of  the  elder  Faustina,  an  asylum  for  orphan  girls,  to  whom 

the  name  "  Faustinian  "  (Fausliniaim)  was  given. 
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Faiivcttc  [Kr.  ilijiiiii  of  fauvf,  fawii-coloriMl]  :  See 
Blackcap. 

Favarii,  fiin-viiii'nm:  town  of  Sicily:  4  miles  S.  E.  of  Gir- 
genti  (sfi!  iiiap  of  Itiily,  ref.  10-E) ;  celebniled  for  its  rich 
iriincs  of  sul[)liur  and  its  marble  (juarricw.     Pop.  17,000. 

FivT'crsliiiiii,  or  Kevprshani :  municipal  Ijorough  and 
river-port,  of  Kent,  England;  Tyi  miles  E.  S.  E.  of  London 
(see  mai)  of  Enf,'laMd,  ref.  12-E).  IL  has  valuable  oyster- 
fisheries.     I'cjp.  (18K1)  10,478. 

Favifrilftlia,  faVvt'en-yaa'nifa:  the  chief  of  the  ̂ Tl^Kades, 
a  group  of  islands  in  the  Mediterranean.  G  miles  off  the  west 
coast  of  Sicily.  It  is  fruitful,  has  good  ])asturage,  excellent 
wine,  and  a  town  of  the  same  name  with  a  population  of 

4,000.     Eat.  37°  57'  N.,  Ion.  12"  18'  W. 
Favo'nla  [from  Lat.  Favo'nius,  the  west  wind,  deriv.  of 

fav&'re,  favor,  promote] :  a  genus  of  aealephs  (ji-llyfishes)  of the  order  JJitiCi/phora, 
including  some  of  the 
most  characteristic  or- 

ganisms of  that  order. 
The  Favonia  octone- 
»ia  of  the  South  Seas 
has  a  .sonu;what  hem- 

ispherical body,  with 
a  long  proboscis  and 
eight  liraiichiferousap- 

pendag<'s. Favo'iiius,      Mar- 
rt's  :  Roman  politi- 
<'iaii,  whose  career  was 
marked  by  strong  per- 

sonal opposition  to 

Pompey  and  admira- 
tion for  C'ato.  In  55 

B.  c.  he  was  a'dile,  and 

probably  was  praetor  in 
49 ;  went  over  to  Pom- 

Favonia  octonema. 

pey's  party  in  48,  and  after  the  battle  of  Pharsalia  was  rec- 
onciled to  C«sar,  but  after  Caesar's  mvirder  was  a  jiartisan  of 

Brutus,  and  was  outlawed  and  put  to  death  42  b.  c. 

Favorl'nus :  a  philosopher  and  rhetorician  in  Rome  under 
Trajan  and  liadi'ian ;  b.  at  Arelate  (now  Aries)  in  the  south 
of  Gaul.  He  received  his  education  in  Rome,  and  became 
distinguished  for  his  knowledge  of  Greek,  in  which  language 
he  had  Dion  Chrysostom  as  instructor.  He  stood  high  in 
the  favor  of  Hadrian,  and  numbered  among  his  friends  De- 

metrius of  Alexandria,  Fronto,  Plutarch,  who  dedicated  to 
him  one  of  his  treatises,  and  Herodes  Atticus,  to  whom  he 
bequeat  hed  his  library  and  his  house  in  Rome.  Wrote  numer- 

ous works  on  a  great  variety  of  subjects,  all  in  Greek,  and  was 
famed  also  as  an  orator.  His  orations  have,  all  perished,  but 
a  few  fragments  of  h  is  h  istorical  writings  haf e  1  )een  preserved. 
See  J.  L.  Marres,  lUxxertatio  de  Favorini  Arelatensis  vita, 
studiis,  scriptis.  ucaduni  Fragmtnta  (Utrecht,  1853).  The 

fragments  are  collected  also  in  MilUer's  Hist.  Grwc.  Fragm. 
(vol.  iii.  pp.  577-585).         Revised  by  B.  L.  Gildersleeve. 

Favosi'tes  [Mod.  Lat.,  as  if  deriv.  of  fwo'sus,  honey- 
combed, deriv.  of  haX.  favus,  honeycomb;  so  called  because 

some  of  the  species  closely  resemble  a  honeycomb]  :  a  genus 
of  extinct  corals  exceedingly  common  in  tie  Devonian  and 
Carboniferous  rocks,  of  which  a  large  number  of  species 
are  described.  The  corallum  of  Farosifes  is  compound, 
and  usually  forms  hemispherical  or  conical  masses,  composed 
of  a  large  number  of  prismatic  columns  divided  horizontally 
by  transverse  septa  or  tabuhe,  and  usually  having  the  verti- 

cal walls  pierced  by  one  or  several  rows  of  pores. 

Favre,  faav'r,  Jules  Claude  Gabriel:  politician  and 
author ;  b.  in  Lyons,  France,  JIar.  21, 1809  :  became  a  promi- 

nent lawyer  and  liljeral  of  Paris,  and  in  1848  held  positions 
in  the  revolutionary  ministry.  He  opposed  Louis  Napoleon 

during  his  presidencv,  and  "more  especially  after  the  coup 
d'iUit  of  1851.  In  1858  he  ably  defended  (')rsini,  the  would- be  assassin,  and  in  the  Corps  Legislatif  eloquently  and  irrec- 

oncilably opposed  the  policy  of  the  emperor  on  all  leading 
public  questi(ms;  opposed  the  measures  which  ended  in  the 
Franco-German  war,  and  after  the  fall  of  Sedan  advocated 
the  deposition  of  the  imperial  dynasty, and  became  Minister 
of  Foreign  Atfairs  and  vice-president  in  the  [irovisional  gov- 

ernment. As  Minister  of  Foreign  AITairs  he  took  an  impor- 
tant part  in  the  negotiations  for  peace  with  P.ismarck.  lie 

was  for  a  time,  during  the  siege  of  Paris,  acting  .Minister  of 
the  Interior,  but  withdrew  in   1871   from  the  Government 

during  the  presidency  of  Thiers,  and  devoted  himself  to  law 
and  literature.  He  was  the  authcjr  of  Uonu-  i-l  la  Uipublique 
FmiKjaine  (1871)  and  Le  (Juiionrnement  du  ̂   Septembre 
(1871-73).     I),  at  Versailles,  France,  Jan.  19,  1880. 

Fa'vus  [from  Lat.  favus,  honeycomb],  or  Scald  Head 

[xcdtd  for  Ki-dlli'd,  deriv.  of  acall',  scurf,  scab  <  M.  Eng. sc.allf.  from  Dan.  s];al,  hu.sk.  SrMhi  and  «/(a/e  ( <  O.  Eng. 
KCealu)  are  originally  the  .same]  :  a  disease  formerly  known 
as  tinea  and  purrigu,  generally  seated  on  the  liairy  part  of 
the  scalp,  but  sometimes  attacking  the  roots  of  the  nails  and 
other  parts.  It  is  a  disease  especially  met  with  in  the  jjoorer 
<dasses,  and  is  somewhat  rare  in  the  U.  S.  It  frequently  af- 

fects cats,  rabbits,  and  mice,  from  which  it  may  be  com- 
municated to  man.  This  disease  is  known  to  be  caused  by 

a  i)arasilic  fungus,  known  as  Arliorioii  sdicenleitiii.  Favus 
is  a  contagious  disease,  best  i)revcnted  by  cleardiness,  and 
best  cured  by  carefully  removing  tlie  hair  and  applying 
parasiticide  medicines,  such  as  liave  the  power  of  destroying 
low  organisms.  .Sulphurous  and  carbolic  acids  and  weak 
solutions  of  con-osive  sublimate  are  the  be.st  applications. 
It  is  called  farun  because  the  diseased  surface  often  assumes 
a  honeycombed  appearance.  It  leads  to  permanent  bald- 

ness. Revised  by  William  Pepper. 

Fawcett.  Edgar  :  novelist  and  poet ;  b.  in  New  York  city. 
May  26,  1847:  graduated  at  Columbia  College.  Among  his 

novels  ai-e  A  Hopeless  Case  (1881)  and  7'lie  House  at  High 
Bridge  (1887).  He  wrote  a  successful  play.  The  False 
Friend  (1880),  and  has  puljlished  a  number  of  volumes  of 
verse,  including  Poems  of  Fantasy  and  Passion  (1878)  and 
The  Buntling  Ball  (1884),  a  clever  anonymous  satire  which 
had  much  vogue.  fl.  A.  B. 

Fawcett,  Hexry  :  political  economist  and  statesman :  b. 
at  Salisbury,  England,  in  1833:  educated  at  Cambridge, 
where  he  graduated  as  seventh  wrangler  in  18.56.  In  1858, 
while  hunting  near  Salisbury,  an  accidental  shot  from  his 

father's  gun  destroyed  his  eyesight,  but  this  misfortune  did not  induce  him  to  abandon  his  determination  to  enter  Par- 
liament, and  after  three  unsuccessful  attempts  he  finally 

secured  a  seat  in  1865.  He  had  in  the  meantime  brought 
out  his  ̂ Manual  of  Political  Economy,  which  has  passed 
through  many  editions.  Though  this  work  represents  the 
laissez-faire  system  of  economic  philosophy,  and  is  based  in 
general  on  the  principles  of  Ricardo  and  J.  .S.  Mill,  its  keen 
reasoning  and  clear  and  effective  style  have  given  it  a  wide 
popularity.  Its  publication  was  followed  in  the  fall  of  1863 
by  his  election  to  the  chair  of  Political  Economy  in  Cam- 

bridge, a  position  which  he  held  till  liis  death.  In  polities 
Fawcett  was  a  Liberal,  but  somewhat  inconsiderate  of  party 
ties  and  opposed  to  several  important  features  of  Mr.  Glad- 

stone's policy.  His  career  in  Parliament  was  marked  by 
his  devotion  to  the  interests  of  the  native  populations  of 
India,  by  his  efforts  to  preserve  the  commons  and  open 
spaces  in  the  towns  of  Great  Britain,  and  in  general  by  his 

support  of  measures  of  practical  reform.  'After  his  second 
election  for  Hackney  in  1880  he  was  appointed  by  Mr.  Glad- 

stone's government  to  the  Postmaster-Generalship,  an  office 
which  he  administered  with  zeal  and  ability,  introducing 
useful  reforms  into  the  service  and  improving  the  condition 
of  the  employees  of  the  department.  I).  Nov.  6, 1884.  The 
best  known  of  his  other  writings  are  Tlie  Economic  Position 
of  the  British  Laborer  (1868):  Pauperism  (1871);  Free 
Trade  and  Protection  (1878).        Revised  by  F.  M.  Colby. 

Fawcett,  Millicext  Garrett:  English  writer;  b.  June 
11,  1847;  married  Prof.  Henry  Fawcett  1867:  soon  became 

a  prominent  leader  of  the  woman's  suffrage  movement; 
author  of  Political  Economy  for  Beginners.  Tales  in  Po- 

litical Economy,  etc. — Her  daughter,  Philippa  Garrett 
Fawcett,  was  born  in  London.  1868:  educated  at  Clapham 

High  School,  Bedford  College,  and  University  College,  Cam- 
liriclge,  where  she  passed  the  higher  local  examinations  with 
brilliant  standing  and  received  the  Gilchrist  scholarship ; 

attained  the  unique  distinction  of  being  rated  as  "above 
the  senior  wrangler  "  in  the  competition  in  the  mathemati- 

cal group  at  Cambridge. 

Fawkes,  Guy,  or  Guido:  English  conspirator  in  the  reign 
of  James  I. ;  a  Roman  Catholic ;  b.  in  Yorkshire.  From 
1593  till  1604  he  served  in  the  Spanish  army  in  the  Nether- 

lands. In  1605.  with  Robert  Catesby,  Thomas  Percy,  and 
others,  he  endeavored  to  blow  up  the  English  House  of  Par- 

liament, with  king.  Lords,  and  Commons,  having  hired  a 
vault  under  the  House  of  Lords  and  lodged  in  it  thirty-sis 
barrels  of  gunpowder,  but  was  arrested  on  the  night  of  Nov. 
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5  in  the  vault,  and  hanged  at  Westminster  Jan.  81,  1606. 
See  Jardine,  Narrative  of  the  Gunpowder  Plot  and  the 
Fawkeaes  of  York. 

Fay,  Anuras:  poet,  draiiiutie  aiithm-.  and  novelist;  b.  at 
Kohany,  Hungary,  May  80,  ITbO:  stuilied  for  the  legal  pro- 

fession and  became  an  advocate,  but  devoted  himself  chiefly 
to  literary  work.  Ho  representcid  the  county  of  Pesth  in  the 
Hungarian  Diet  in  1835,  and  until  Kossuth  made  his  ap- 

pearance in  political  affairs  was  the  most  prominent  orator 
of  the  liberal  opposition.  He  worked  earnestly  fur  the 
literary  and  artistic,  as  well  as  political,  advancement  of  the 
people  ;  was  one  of  the  founders  of  the  Hungarian  national 
theater,  the  director  of  important  literary  and  industrial 
societies,  and  the  founder  of  the  first  savings-bank  in  Pesth. 
D.  at  Pesth,  July  26,  1864.  His  3Ie«ek  {FabUx),  first  pub- 

lished in  Vienna  (1820),  have  been  translated  into  German 
and  partly  into  Pjnglish,  by  E.  D.  Butler,  Hungarian  Foeiiis 
and  Fables  (London,  1877).  Most  of  his  poems  are  in  the 
collections  Bokreta  (Noxpyay),  published  in  Pesth,  1807,  and 
Fris  (Fresh)  Bokrela,  1818.  Of  his  novels  the  most  inter- 

esting are  the  two  humorous  stories  House  of  the  BeUekis 
and  Dr.  Javor.  His  earlier  works  were  published  in  eight 
volumes  in  Pesth  (1843-44) ;  his  novels  in  three  volumes 
(1883). 

Fayal' :  one  of  the  most  important  of  the  Azores,  a  group 
of  islands  in  the  Northern  Atlantic  belonging  to  Portugal. 
It  has  the  best  harbor  in  the  islands  and  lies  directly  in  the 
track  of  vessels  crossing  the  Atlantic.  Its  name  is  derived 
from  the  extreme  abundance  of  the  faya,,  an  indigenous 
shrub.  It  resembles  the  other  members  of  the  group,  and 
has  69  sq.  miles,  with  24,000  inhabitants.  It  is  very  fertile, 
and  besides  its  considerable  transit  trade  with  America  it; 
exports  a  great  quantity  of  oranges  and  wine.  The  climate 

is  very  healthful.  Its  principal  town,  Uorta,  lies  in  lat.  38" 30'  N.  and  Ion.  28"  41'  W. 
Faye,  fa,  Herve  Augusts  ̂ Itienne  Albans  :  astronomer  ; 

b.  at  St.-I3eiioit,  Indre,  France,  Oct.  5,  1814;  studied  astron- 
omy with  Arago;  on  Nov.  33,  1843,  discovered  the  comet 

bearing  his  name ;  became  Professor  of  Astronomy  in  the 
Polytechnic  School  at  Paris  1873,  and  published  a  number 
of  astronomical  treatises.  The  comet  which  bears  his  name 
has  a  periodic  time  of  seven  and  a  half  years,  and  is  never 
visible  to  the  naked  eye. 

Fayette :  city ;  on  railway ;  capital  of  Howard  co..  Mo. 
(for  location  of  comity,  see  map  of  Missouri,  ref.  3-G) :  13 
miles  from  the  Missouri  river  and  60  miles  N.  W.  of  Jeffer- 

son City.  It  is  the  seat  of  Central  College  and  of  the  How- 
ard-Payne College  for  women.  Pop.  (1880)  1,347;  (1890) 

2,347.  Editor  ok  "  Howard  County  Advertiser." 
Fayetteville :  city  and  railway  center;  capital  of  Wash- 

ington CO.,  Ark.  (for  location  of  county,  see  map  of  Arkan- 
sas, ref.  3-A);  in  the  Ozark  Mountains,  1,.500  feet  above  the 

sea  and  surrounded  by  grand  scenery.  It  is  called  "  the 
Athens  of  Arkansas,"  and  is  a  popular  summer  resort.  It  is 
the  seat  of  the  Arkansas  Industrial  University,  and  has  fine 
public  schools,  large  wagon-factory,  fruit-evaporating  estab- 

lishment, flouring-mills,  foundry,  etc.  Pop.  (1880)  1,788; 

(1890)  2,942  ;  (1893)  estimated,  S.'oOO. Editor  of  '•  Arkansas  Sentinel." 
Fayetteville:  village;  Onondaga  co.,  N.  Y.  (for  location 

of  county,  see  map  of  New  York,  ref.  4-F) ;  on  railway;  10 
miles  E.  of  Syracuse.  It  has  an  excellent  union  school  iind 
academy,  a  public  library,  large  flouring-mills,  paper-mills, 
a  machine-shop,  two  glove-factories,  a  furniture-factory,  and 
a  large  corn-canning  factory.  The  manufacture  of  hydrau- 

lic cement,  quicklime,  and  land-plaster  is  extensively  car- 
ried on.     Pop.  (1880)  1,556 ;  (1890)  1,410. 

Editor  op  "  Recorder." 
Fayetteville:  town  and  railway  junction;  capital  of 

Cumberland  Co.,  N.  C.  (for  location  of  county,  see  map  of 
North  Clarolina.  ref.  4-G):  on  the  Ca)ie  Pear  river;  60  miles 
S.  by  W.  of  Raleigh  and  90  miles  N.  W.  of  Wilmington.  It 
has  a  flourishing  graded  school,  a  dozen  or  more  private  and 
primary  schools,  a  State  normal  colored  school,  an  excel- 

lent^ school  for  colored  children,  a  fine  military  school,  a 
carriage-factory,  a  wagon-mjinufactory.  a  large  corn  and 
wheat  roller-mill,  an  ice-factory,  4  mills,  2  coppersmith  es- 

tablishments, an  extensive  manufactory  of  wooden-ware,  a 
large  vineyard,  gas  and  electric  lights,  and  water-works. 
There  are  also  several  cotton-factories  near  the  village.  It 
has  a  large  trade  in  rosin,  turpentine,  and  cotton,  is  a  great 
horse  and  mule  market,  and  has  several  steamboats  running 

to  Wilmington.  Fayetteville  is  an  old  town  and  was  for 
many  years  the  Slaie  capital.  It  sulVered  largely  from  in- 

vasion and  destruction  to  property  at  the  close  of  the  civil 
war;  prior  to  this  it  was  commercially  and  in  other  respects 
the  most  important  city  of  the  State.  Pop.  (1880)  3,485; 

(1890)  4,222.  Editor  ok  "  Oh.skrveii." 
Fayetteville  :  town  (founded  in  1808) ;  capital  of  Lincoln 

CO.,  Tenn.  (for  location  of  county,  sec  map  of  Tennessee,  ref. 
7-P);  on  railway;  120  miles  by  rail  S.  by  E.  of  Nashville. 
It  has  10  churches  (6  white  and  4  colored),  2  flourishing 
schools,  a  large  flouring-mill.  2  iilaniiig-mills,  clecti-ic  lights, 
etc.     Pop.  (1880)  3,104 ;  (1890)  2,410 ;  (1893)  estimated,  2,800. 

Editor  of  "  Observer." 
Fayrer,  Sir  Joseph,  K.  S.  C.  I.,  LL.  D.,  M.  D.,  P.  R.  S.  E. : 

b.  at  Plymouth,  Dec.  6,  1824;  studied  medicine  in  London, 
Edinburgh,  and  on  the  Continent ;  entered  the  Bengal  medi- 

cal service  in  1850 ;  served  in  the  Burmese  war  of  1852  and 
during  the  mutiny  of  1857,  and  was  appointed  Professor  of 
Surgery  in  the  medical  college  of  Bengal  in  1859,  and  in 
1874  surgeon-general  and  jiresident  of  the  medical  board  of 
the  India  oflicc.  Among  his  pulilished  pa]iers  are  Clinical 
Surgery  in  India\  Cliniral  and  Patholugical  ()hserratii>n.'! 
in  India;  European  Child-life  in  Bengal;  Malarial 
Splenic  Cachexia  of  Tropical  Climates;  BronchoKKle  in 
India;  Physiological  Action  of  the  Poison  of  Naja  Tripu- 
dians :  Some  of  the  Phy.iical  Conditions  of  the  Cowntry 
that  Affect  Life  in  India;  The  Claws  of  the  Felidce;  Anat- 

omy of  the  Kaltlesnake. 
Fay  mil,  Fayoiim,  or  Faioiim  [from  the  Coptic  ̂ ^j  o»i«, 

the  cultivated  land,  or  (according  to  some)  from  pi  eiom,  the 

sea]  :  a  province  of  Egypt ;  on  the  west  side  of  the  Nile,  lie- 
tween  lat.  29°  and  30°  N.  and  Ion.  30°  and  31°  E.  Area.  493 
sq.  miles;  pop.  in  1897,  312,757.  Its  capital,  Medinet-el- 
I^ayum  (poj).  31,262),  is  about  65  miles  S.  W.  of  Cairo  and 
30  miles  N.  W.  of  Keiiisuef.  The  Fayum  is  a  basin  formed 
by  a  depression  in  the  Liljyan  range,  its  main  plateau  being 
oil  about  the  level  of  the  Nile,  but  in  its  lowest  point  10() 
feet  below  that  level.  Of  its  area,  which  was  anciently 

somewhat  greater  than  at  present,  nuu-e  than  100  sq.  miles 
are  occupied  by  the  natural  lake  Birket-el-Kerun.  It  is  .still 
the  most  fertile  province  of  Egypt,  aboiniding  in  figs,  grajies, 
apricots,  olives,  and  other  fruits.  But  its  ancient  renown 
was  much  greater.  It  contained  the  Labyrinth  and  the  ar- 

tificial lake  MfERis  {qq.  v.),  both  built  by  Amenemka  III., 
the  great  king  of  the  twelfth  dynasty — according  to  Wilkin- 

son, nearly  2000  B.  c. ;  according  to  Slariette.  nearly  3000 
B.C.  See  Herodotus,  ii._  148-150;  Auguste  Mariette  Bey, 

Aperfu  de  VHistoire  d'Egypte  (2d  ed.  1870);  and  Zincke's 
Egypt  of  the  Pliaraohs  and  of  the  Khedive  (1871). 

Fazy,  fiia/zee',  Jban  James:  Swiss  party  leader;  b.  in 
Geneva,  May  12,  1796;  descended  from  a  family  of  French 
Protestants  exiled  by  the  Revocation  of  the  Edict  of  Nantes. 
He  was  educated  in  France,  studied  law  and  political  econ- 

omy, and  settled  in  Paris,  where  he  took  active  part  in  the 

opposition  of  the  liberal  jiarty  to  the  restoration.  Return- 
ing to  Geneva,  he  joined  the  radical  party,  which  in  1846 

succeeded  in  changing  the  constitution.  Fazy  was  the  head 
of  the  government  1846-63.  After  the  fall,  however,  of  the 
French  republic,  in  1852,  the  position  of  the  radical  party 
in  Geneva  became  less  and  less  secure.  It  lost  its  hold  on 

the  symiiathy  of  the  masses ;  it  suffered  one  defeat  after  the 
other ;  a  heavy  reaction  at  last  set  in  and  became  almost 
threatening ;  and  in  1865  Fazy  retired  into  private  life.  D. 
in  Geneva,  Nov.  6.  1878. 

Fear,  Cape  :  See  Cape  Fear. 

Feast,  or  Festival  [feast  is  from  M.  Eng.  feeste.  feste, 

from  O.  Fr.  feste  >  Vr.  fete  <  Lat. /e.s-'/n,  plur.  of  fes  turn,  a. 
holiday,  neut.  of  fes'tus,  festal ;  festival  is  from  M.  Eng.  fes- 

tival, from  0.  Pi-,  festival  <  Median-.  Lat.  ftstira'li.-t.  deriv. 
of  Lat.  festivus.  festive]  :  a  periodically  returning  or  occa- 

sional day  set  apart  for  rejoicing,  and  often  distinguished 

by  the  observance  of  religious  ceremonies.  There  has  prob- 

ai)ly  never  been  any  coin'munity  which  has  not  had  its  festi- vals, and  which  has  not  owed  much  to  them.  Such  aids 

were  formerly  more  important,  for  higher  civilization  mul- 

tiplies bcmds'of  union.  As  their  history  shows,  a  marked 
influence  on  the  segregated  states  of  Greece  was  produced 

by  their  comnum  festivals,  the  Olympic,  Pythian,  Isthmian, 
aiid  Ncinean  games.  To  these  all  of  Hellenic  race  were 
admitted,  anif  none  other,  as  competitors  for  the  prizes 
o-iven.  The  right  to  contend  was  highly  esteemed.  Each 
state   haliituallv  sent,   representatives,  and  so  did  colonies 
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when  scarcely  any  other  tie  was  maintained  witli  the 
mother  couiilry.  It  could  not  he  that  the  associating  thus 
as  members  oi'  one  family  on  e(jual  fooling  did  not  keep 
alive  to  some  extent  a  feeling  of  common  inlcnwt.  What- 

ever their  dissensions  among  themselves,  as  against  the 
rest  of  tlie  world  they  were  of  one  hlood  ;  they  made  a  clear 
distinction  between  Greeks  and  barliarians,  and  their  na- 

tional games  helped  to  mark  this  line  of  separation  and  to 
draw  them  to  each  other.  Among  the  Romans  there  were 

many  festivals,  private  and  publicr ;  the  latter  were  stativ(P, 
fixed,  or  conccptivm,  movable,  or  imperitivce,  occasional ; 
these  were  divided  into  days  of  sacritice  and  days  of  ban- 

queting, days  of  games  and"  days  of  rest,  or  ferioi.  Some  of 
tne  feasts  w'ere  celebrated  with  very  great  i)omp. 

It  has  been  said  that  the  observance  of  seasons  is  in  obe- 
dience to  an  instinct  with  most  persons.  The  believer  in 

revelation  recognizes  also  that  it  was  commanded  by  God. 
The  Son  of  Sirach  asks  (Eceles.  xxxiii.),  "  Why  doth  one 
day  excel  another,  whereas  all  the  light  of  every  day  in 
the  year  is  of  tlie  sun'J  By  the  knowledge  of  the  Lord 
they  were  distinguished ;  aiid  he  altered  the  seasons  and 
the  feasts.  Some  of  them  hath  he  made  high  days  and 

hallowed,  and  some  of  them  hath  he  made  ordinary  days." 
In  Leviticus  xxiii.  is  given  a  list  of  the  "feasts  of  the 
Lord  "  ;  o.  The  Sabbath ;  j3.  The  Passover ;  y.  The  Feast  of 
Weeks;  5.  The  Feast  of  Trumpets;  «.  The  Atonement;  f. 
The  Feast  of  Tabernacles. 

Under  the  New  Testament  there  are  no  festivals  of  Divine 

appointment,  save  as  the  Church  rules  in  God's  name — none  enforced  as  were  those  commanded  to  Moses.  During 

the  first  few  years  of  Christianity  while  the  essentially  Jew- 
ish character" of  the  Church  was  in  a  measure  continued,  the 

Jewish  yearly  festivals  were  without  doubt  observed,  espe- 
cially the  Passover  and  Pentecost,  which  associations  with 

the  Resurrection  and  the  gift  of  the  Holy  Ghost  had  in- 
vested with  an  increased  dignity.  The  Jewish  Sabbath,  the 

seventh  day  of  the  week,  also  continued  to  be  observed,  and 
with  it  the  first  day  of  each  week  became  a  lesser  Easter 

day — "  an  Easter  day  in  every  week."  Additions  were  grad- 
ually made  to  these  feasts,  until  each  prominent  event  in 

the  life  of  our  blessed  Lord  had  its  special  day  of  observ- 
ance. Some  of  these  are,  as  near  as  may  be,  anniversaries  ; 

others  are  assumed  to  be  such.  Some  are  fixed,  recurring 
always  on  the  same  day  of  the  month ;  others,  dependent 
upon  Easter,  are  movable.  All  Christian  bodies  who  keep 
stated  festivals  agree  in  their  general  observances  while  dif- 

fering in  respect  to  the  minor  feasts.  The  Church  of  Eng- 
land, when  the  Book  of  Common  Prayer  was  set  forth,  pro- 
vided special  services  (with  two  exceptions)  only  for  the 

days  of  saints  connected  directly  with  the  history  of  our 
Lord,  while  yet,  from  whatever  reason,  other  names  were  re- 

tained on  her  calendar.  The  Episcopal  Church  in  the  U.  S. 

has  omitted  all  days  for  which  there  is  no  prescribed  sei-vice. 
As  the  term  "  holy  day,"  a  day  of  sacred  rest,  has  been 

changed  to  "  holiday,"  a  mere  season  of  leisure  and  enjoy- 
ment, so  the  word  "  feast "  has  naturally  come  to  express 

in  a  lower  sense  feasting,  banqueting.  For,  as  sorrow  is 
marked  by  a  setting  aside  of  luxuries,  so  joy  that  is  shared 
with  others  generally  finds  expression  in  indulgence  of 

appetite,  in  eating  and  drinking.  The  plea,  '"  for  good  fel- 
lowship," which  lias  led  to  so  much  intemperance,  has  its 

warrant  in  nature,  if  the  habits  of  all  ages  result  from  the 
teaching  of  nature.  The  word  festum,  whence  comes 

"  feast,"  has  been  deiived  from  €<rTicSai,  to  "  receive  on  one's 
own  hearth,"  to  "  feast " ;  however  true  this  may  be.  festi- 

vals were  always  accompanied  by  sacrificial  lianfiuetings. 
The  habits  of  the  Jews  on  glad  days  holy  to  the  Lord  was 

to  "eat  the  fat,  drink  the  sweet,  and  send  portions."  And 
in  the  Christian  Church,  while  spiritual  joy  is  not  connected 
with  indulgence  of  the  senses,  feasts  are  contrasted  with 
fasts.  The  most  ascetic  rule  is  modified  by  the  occurrence 
of  a  feast-day.  Revised  by  S.  M.  Jackson. 

Featherfoil  [feather  +  foil  <  M.  Eng.  foiie,  from  0.  Fr. 
foil,f(jiUe  >  Fr.feHif/K  <  hai.  fcj  hum,  leaf].  Water-feather, 
or  Water-violet:  the  popular  name  of  the  Jlottotiia  vn- 
Jlata  of  the  U.  S.  and  itottonid  priliistris  of  Europe,  curious 
primulaceous  plants  which  grow  submerged  in  water,  and 
thrust  up  long  scapes  into  i\u:  air  to  produce  the  blossoms, 
which  in  the  European  species  are  very  beautiful.  Other 
species  are  known.  The  generic  name  commemorates  Peter 
llotton,  a  Dutch  botanist  who  died  in  170!). 

Featlier-grass  [so  called  from  its  long  feathery  awns] : 
any  one  of  several  long-awned  grasses,  particularly  any  spe- 

cies of  the  genus  Stipa,  several  of  whicli  grow  in  the  U.  S. 
From  the  hygroscopic  twisting  and  untwisting  of  these 

awns  the  luune  "  weather-grass  "  is  also  used.  This  hygro- 
scopic twist  causes  the  awn  to  screw  the  seed  down  into  soft 

earth,  where  it  takes  root.  On  the  Great  Plains  of  the  West- 

ern U.  S.  some  species,  e.  g.  <S'.  spartea  and  ,S'.  comala,  are 
called  i)orcupine  grasses  because  the  iiungently  jioiiitcd  fruits 
work  their  way  into  clothing,  and  even  through  the  skin. 
Sheep  and  dogs  are  often  seriously  injured  by  them. 

Charlks  E.  Bessey. 

Feather  River:  a  river  of  California;  formed  by  the 
union  of  its  N.,  S.,  and  Middle  forks,  which  rise  in  Plumas 

County,  in  the  Sierra  Nevada.  Its  waters  reach  tlie  Sacra- 
mento in  Sutter  County.  It  is  a  beautiful  stream,  whose 

lower  waters  are  navigated  by  steamboats  as  far  as  Yuba 
City. 

Feathers  [M.  Eng.  fether  <  O.  Eng.  feher,  feather,  pen  : 
Iccl.  fju}>r  :  O.  II.  Germ,  fedara  <  Mod.  Germ.  Feder, 

feather,  pen  <  Teuton.  f(']ir-a  <  Indo-l""ur.  p^.t-,  fall,  fly,  cf. 
Sanskr.  pattra,  feather,  Gr.  itT(p6i',  feather,  and  h-Ai.  pen' na 
(for  *pet-na),  feather]:  epidermal  structures  iieculiar  to 
birds.  No  bird  is  without  feathers,  and  no  other  animal 
has  them.  A  typical  feather  consists  of  a  stiff  central  stem, 
or  scapus,  on  either  side  of  which  is  the  soft  web,  or  vexil- 
lum.  The  stem  consists  of  the  lower,  horny,  transparent 

barrel,  quill,  oi-  calamus,  and  the  shaft  (rhachts).  The  shaft, 
which  is  usually  longer  than  the  quill,  tapers  from  base 
to  apex,  is  nearly  four-sided,  and  is  more  or  less  curved 
toward  the  bird's  body.  Its  inner  face  is  marked  with  a  fine 
longitudinal  groove,  while  the  outer  surface  is  smooth  and 
slightly  convex.  It  is  composed  of  a  white  elastic  pith, 
covered  by  a  horny  material  similar  to  that  of  the  barrel. 
At  the  point  where  quill  and  shaft  unite  there  frequently 
grows  from  the  barrel  an  appendage  termed  the  aftershaft, 
or  hyporhachis.  This  is  usually  small  and  downy,  but  in 
the  emu  and  cassowary  it  almost  equals  in  size  the  feather 
from  which  it  springs.  The  web  is  formed  by  the  long 
slender  harhs  which  grow  from  either  side  of  the  shaft,  and 
in  a  like  manner  short  harbules  spring  from  the  sides  of  the 
barbs,  each  barb  being  thus  a  feather  in  miniature.  The 

upper  and  under  edges  of  the  barbules  give  off  little  hair- 
like projections,  or  cilia,  and  finally  these  may  terminate 

in  little  hooks,  hamuli.  The  object  of  these  little  hooks, 
which  grow  only  on  the  unde^  side  of  those  barbules  which 
point  toward  tiie  tip  of  the  feather,  is  to  fasten  the  barbs 
together,  and  make  the  web  a  compact  structure.  This 
they  do  by  catching  on  the  upper  edges  of  those  barbules 
poiiiting  toward  the  root  of  the  feather.  These  upper  edges 
bear  no  hooks,  but  are  simply  bent  over. 

Feathers  may  be  divided  into  several  classes,  although  no 
hard  and  fast  line  can  be  drawn  among  them,  and  be- 

tween the  firmest  feather  and  the  softest  down  all  interme- 
diate conditions  may  be  found.  The  first  and  largest 

group  is  that  of  contour  feathers,  pennce  or plumce.  These 
have  a  well-developed  shaft  and  webs,  and  attain  their 

greatest  development  as  tail  or  wing  feathei's.  Some  con- 
tour feathers  have  the  barbs  far  ajiait  and  the  barbules 

without  hooks,  and  such  are  soft  and  wavy  in  their  charac- 
ter, like  the  plumes  of  birds  of  paradise.  Others  again  may 

lack  the  web,  like  some  of  the  tail  feathers  of  birds  of  para- 
dise and  of  the  lyre  bird,  and  the  bristles  about  the  mouths 

of  goat-suckers. 
The  downs,  plumulm,  which  are  usually  hidden  beneath 

the  contour  feathers,  have  the  rhachis  weak  or  wanting,  the 
barbs  long,  soft,  and  loose,  owing  to  the  absence  of  hooks. 

Lastly  the  Eloplumes,  filoplunup,  are  slender,  hair-like 
feathei-s,  such  as  ai-e  seen  here  and  there  projecting  from 
among  the  neck  feathers  of  sparrows  or  thrushes.  The 
down  which  clothes  the  young  of  birds  is  slightly  differ- 

ent from  that  on  the  adults,  as  the  barbules  have  no  projec- 
tions whatever,  and  the  barrel  has  no  aftershaft. 

The  first  indications  of  feathers  are  minute  projections 
which  appear  on  the  skin  of  the  embryo  about  the  fifth  or 
sixth  dav,  and  from  these  the  downy  covering  is  developed. 
The  feathers  which  follow  are  produced  from  the  same  pulp, 
the  feathers  being  formed  around  the  pa]iilla.  between  it 
and  the  inclosing  sac  or  sheath.  Prof.  Huxley  in  his  In- 

troduction to  the  ClaKsifiealion  of  Anitiwl.i  <lescribes  the 

process  as  follows :  "  The  external  surface  of  the  dermal  pa- 
pilla, whence  a  feather  is  to  be  developed,  is  provided  upon 

its  dorsal  surface  with  a  median  groove,  which  becomes 

shallower  toward  the  apex  of  the  papilla.  From  this  me- 
dian groove  lateral  furrows  proceed  at  an  open  angle,  and 
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passiiif;  round  ution  the  uniler  surfiicp  of  (lie  tKipilla  Ijc- 
coiiK'  sliallowur,  iiiilil,  in  Ihe  iiii(l(Uc3  line,  ojipositc  the  dor- 

sal median  groove,  I liey  bcoonic  obsolete.  Minor  grooves 
run  at  right  angles  to  tiie  median  furrows.  Hence  the  sur- 
faee  of  the  papilla  has  the  character  of  a  kind  of  mold, 
and  if  it  were  repeatedly  dipfied  in  such  a  substance  as  a 
.solution  of  gelatin,  and  withdrawn  to  cool  until  its  whole 
surface  was  covered  with  an  even  coat  of  that  substance, 
it  is  clear  that  the  gelatinous  coat  would  be  thickest  at  tlie 
basal  or  interior  eml  of  the  median  groove,  at  the  median 
ends  of  the  lateral  fui'rows,  and  at  those  ends  of  the  minor 
grooves  which  open  into  them,  while  it  would  be  very  thin 
at  the  apices  of  the  median  and  lateral  grooves,  and  between 
the  ends  of  the  minor  grooves.  If,  therefore,  the  hollow 

cone  of  gelatin,  removed  from  its "  mold,  were  stretched 
from  within,  or  if  its  thinnest  parts  became  weak  by  dry- 

ing, it  would  tend  to  give  way,  along  the  inferior  median  line, 
opposite  the  roil-like  cast  of  the  median  groove  and  between 
the  ends  of  the  casts  of  the  lateral  furrows,  as  well  as  be- 

tween each  of  the  minor  grooves,  and  tlie  hollow  cone 
would  expand  into  a  flat  feather-like  structure  with  a  me- 

dian shaft  and  a  '  vane '  formed  of  '  barbs '  and  •  bai'- 
bules.'  In  point  of  fact,  in  the  development  of  a  feather, 
such  a  cast  of  the  dernuil  papilla  is  formed,  though  not  in 
gelatin,  but  in  the  liorny  epidermic  layer  developed  upon 

the  mold,  and,  as  this  is  thi'ust  outward,  it  opens  out  m  the 
manner  Just  described.  After  a  certain  period  of  growth 
tlie  papilla  of  the  feather  ceases  to  be  grooved,  and  a 
continuous  horny  cylinder  is  formed,  which  constitutes  the 

quill." The  growth  of  feathers  is  very  rapid,  and  if  by  mischance 
a  feather  is  lost  or  injured  another  is  formed  in  its  place. 
The  only  feathers  which  grow  continuously  are  the  greasy 
powder-down  featliers  such  as  are  founil  on  herons. 

The  first  feathers  of  a  bird  are  direct  continuations  of  the 
down  with  which  the  nestling  is  clothed,  this  down  being 
borne  on  the  tips  of  the  growing  feathers  and  later  on  broken 
or  worn  off.  The  second,  and  all  succeeding  growths  of 
feathers,  although  produced  from  the  same  papilhe  as  the 
first,  have  no  connection  with  their  predecessors,  the  old 
feathers  being  shed  anil  new  ones  grown  in  their  places. 

This  change  of  phimage,  ternu'd  molting,  takes  place  at 
li!ast  once  annually,  while  some  birds  molt  wholly,  or  par- 

tially, twice  a  year.  Some  birds,  like  the  crow,  acquire  their 
adult  plumage  at  the  first  molt ;  others,  such  as  the  albatross 
and  male  eider  duck,  require  several  years  for  the  attain- 
numt  of  their  fidl  dress. 

When,  as  is  often  the  case,  the  sexes  are  different  in  color, 
tlie  young  birds  of  both  sexes  resemble  the  female,  and  it  is 
also  common  fcir  the  fall  dress  of  the  male  t(5  be  like  that  of 
his  mate,  the  more  brilliant  and  distinctive  plumage  being 
assumed  for  the  nuptial  suit  of  spring. 

The  colore  of  feathers  are  due  to  the  presence  of  pigment 
in  the  feathers,  to  pigment  combined  with  a  peculiar  ar- 

rangement of  their  outer  surface,  or  to  the  structure  of  the 
outer  surface  alone.  To  the  first  class  of  colors  belong 
lilaek,  red,  and  brown;  the  second  are  well  shown  by  the 
green  or  blue  feathers  of  parrots,  while  the  gorgeous  me- 

tallic hues  of  humming-birds  are  examples  of  the  third. 
White  is  not  due  to  pigment,  but  to  the  presence  of  innu- 

merable air-cells  in  the  substance  of  the  feather. 
The  entire  plumage  of  a  bird  forms  its  pfilosis,  the  man- 

ner in  which  the  plumage  is  arranged  its  pteri/losis,  and  this 
is  treated  of  under  Ptertlogr.4.phy  (q.  v.). 

The  chief  use  of  feathers  is  probably  for  ornament,  and, 
aside  from  ostrich  plumes,  the  numlier  of  birds  used  for 
millinery  purposes  is  enormous.  The  quarterly  sales  of  a 
single  London  firm  have  amounted  to  7.50.000  skins  of  bright- 

plumaged  birds,  while  the  dainty  humming-birds  are"  re- ceived in  lots  of  from  10.000  to  40.000  at  a  time.  The  Aztec 
nobles  robed  themselves  in  featlier  garments,  the  Chinese 
wove  feathers  into  cloth,  and  the  niamo  {Dri'panis  pacifica) 
was  exterminated  that  its  feathers  might  be  woven  into  the 
cloaks  of  the  Sandwich  Island  chieftains.  The  days  of  the 
ostrich  have  been  lengthened  by  the  fact  that  it  has  proved 
practicable  and,  what  is  more  to  the  purpose,  profitable  to 
domesticate  the  bird,  so  that  a  large  share  of  the  ostrich 
feathers  of  commerce  are  supplied  by  the  ostrich  farms  of 
the  Cape  of  Gooil  Hope,  California,  and  other  localities. 
The  wing  and  tail  feathers  of  the  male  are  the  most  valu- 

able, but  all.  even  the  smallest,  are  utilized. 
The  ostrich  of  South  America  serves  a  strictly  utilitarian 

end  in  supplying  the  feat  hers  for  dusters,  and  the  common 
turkey  contributes  largely  to  the  same  purpose. 
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^  The  Australian  emu  furnishes  feather  trimming,  and  the 
silky  breast  (jf  the  gi-elje  is  converted  into  inull's  ami  collars. The  Komans  used  feathers  for  stulling  beds  and  cushions. 

"The  geese  that  come  from  (iermany,"  savs  Pliny,  "are most  esteemed.  They  are  white,  of  a  small  size,  and  are 
called  f/antii'.  The  pric:e  paid  for  their  feathers  is  ten  de- 

narii jier  pouud.  llence  we  have  repeated  charges  brought 
against  the  cumuumders  of  our  auxiliaries,  who  detach 
whole  cohorts  from  tlieir  posts  in  pur>uit  of  these  birds." 
Pliny  further  complains:  "We  have  reached  such  a  pitch of  effeminacy  that  nowadays  not  even  men  can  lie  down 

without  the  aid  of  goose  feathers  as  pillows."  {Nat.  Hist., 

X.  27.)  Down  was  also  used.  Martial,  in  his  1  Gist  epigram,' 
says,  "When  fatigued,  you  may  recline  on  Amyela;an  feath- 

ers, which  the  swan's  inner  down  provides  for  you." The  date  when  feather  beds  were  first  used  in  Englaml  is 
unknown.  An  old  chronicle  states  that  the  Duke  of  Glouces- 

ter, uncle  to  Kichard  II.,  was  smothered  with  "a  feder- 
bedde."  (Strutt,  3hmnen  and  Citstums  of  the  English,  ii. 88.)  By  a  statute  of  Henry  VII.  it  was  forbidden  to  make 
beds  of  mixed  down  and  feathers :  "  The  mixture  of  such  be- 

ing conceived  contagious  for  man's  bcjdy  to  lie  on."  {Stat. 
xi.,  ch.  59.)  From  this  period  "  fether-beddes  "  are  included 
in  most  inventories  of  household  furniture. 

Goose  feathers  are  exported  from  tjermany,  Russia,  and 
Poland,  the  annual  consumption  of  the  United  Kingdom 
alone  being  something  like  700  tons.  In  tlie  fenny  parts  of 
Lincolnshire,  called  Holland,  flocks  of  geese  are  kept  for 
the  sake  of  their  feathers,  which  are  plucked  four  or  five 

times  a  year.  New  feather.s  are  dried  by  the  sun's  heat  or 
in  ovens,  and  then  beaten  to  clean  them.  Those  that  have 
been  used  are  purified  by  a  short  exposure  to  steam,  and  are 
dried  in  the  air.  Eider  down,  so  much  prized  for  lining 
quilts,  skirts,  etc.,  is  found  most  commonly  on  small  rocky 

islands  from  45'  N.  to  the  highest  Ai-ctic  regions  yet  ex- 

plored. The  oldest  authentic  mention  of  writing-quills  is  in  a 
passage  of  Isidorus,  who  died  in  636.  (Oriijines,  lib.  vi.  13, 

p.  133,  cited  in  Beckmann's  History  of  Inventions.)  A 
short  poem  on  a  writing-pen  is  found  in  the  works  of  Ald- 
helmns.  who  died  in  709.  The  Dutch  invented  the  art  of 

preparing  quills  so  as  to  free  them  from  a  fatty  humor 
which  prevented  the  ink  from  flov\-ing.  They  used  hot  ashes, 
and  for  a  long  time  kept  the  ]irocess  a  secret,  but  it  was 
discovered  ami  improved.  A  bath  of  fine  sand  is  kept  at  a 

temperature  of  140° ;  into  this  the  quill  end  of  the  feather 
is  put  and  left  a  few  instants.  It  is  then  rubbed  with  flan- 

nel, and  becomes  white  and  clear.  The  yellow  tint  of  age 
is  given  by  dipping  the  quills  into  diluted  muriatic  acid  and 
then  drying  them.  Each  goose-wing  produces  five  good 
quills,  which  are  classified  according  to  their  order  in  the 
wing,  the  first  being  the  best.  A  portion  of  the  barb  is 

stripped  off  for  packing.  A  pen-cutter  will  make  about  800 
pens  in  a  day.  So  late  as  1855  Great  Britain  imported  no 
less  than  26,500,000  goose  and  swan  quills.      P.  A.  Lucas. 

Featlier-star:  the  poimlar  name  in  England  for  cri- 
noids  belonging  to  the  genus  Vomntrila  or  Antedon.  In 
the  young  stages  they  are  fixed,  like  other  crinoids,  on  a 
stem,  but  when  adult  the  disk  and  arms  become  detached 
and  live  a  free  life.  Both  mouth  and  vent  are  on  that 
side  of  the  disk  o])posite  to  the  stalk,  while  from  the  disk 
radiate  five  feathery  arms,  whence  tlie  name.         J;  S.  K. 

Featherstonhaugh.  George  William,  F.  R.  S.  :  traveler 
and  author;  b.  in  1780;  published  a  translation  of  the  Re- 
piihlic  of  Cicero  in  1828;  in  1834  made  a  Geological  Report 

of  the  Elevated  Coun'ry  between,  the  Jlissouri  and  Red 
Rivers;  Geological  Reconnoissance  in  1SS5  to  Coteau  de 
Prairie  (1836);  E.rcursion  through  the  Slave  Stales  (1844); 
Geology  of  Green  Bay  and  Wisconsin  (1836) ;  Oljservations 
on,  the  Asl^hurtoii  Treaty  (1842);  and  Canoe  Voyage  in  the 
Minnesota  (2  vols..  1847).  He  was  commissioner  for  Great 
Britain  to  settle  the  northern  boundary  of  the  U.  S.  under 
the  Ashburton  treaty,  and  afterward  British  consul  for 
Calvados  and  Seine,  France.  D.  at  Havre,  France,  Sept.  28, 1866. 

Febric'ula.  or  Epliemeral  Fever  [febricula  is  Lat. 
dimin.  of  frbris.  fever  (see  Fever)  ;  ephemeral  is  via  Mod. 
Lat.  from  Gr.  e(prifiepos.  lasting  for  a  day;  iirC  upon  +  fi/xipa, 

day] :  a  short  fevei-ish  attack  lasting  from  one  day  to  a  week, 
marked  by  a  rapid  pulse,  a  furred  tongue,  and  often  by  a 
very  considerable  increase  of  heat  and  by  headache.  Per- 

sons suffering  from  febricula  are  said  to  be  "  threatened  with 
a  fever,"  and  are  too  often  improperly  dosed.    A  warm  bath, 
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warm  or  t'ohl  water  to  drink,  as  best  suils  tlio  patient,  the 
use  i)f  enemata  if  called  for,  and  other  simple  trealment  is 
suOicieiit,  for  the  disease  will  pass  away  of  itself  if  allowed 
to  do  so.  It  is  often  followed  by  an  enijilioM  or  a  stafj:e  of 
profuse  sweatin<;.  There  would  ai)pear  to  be  no  constant 
factor  in  the  causes  of  febricula,  which  may  l)e  associated 
with  a  severe  cold,  a  profound  emotional  disturbance,  or 

with  somecxcess  on  the  patient's  part.  It  is  especially  com- 
mon <luring  epidendcs  of  typhoid  and  tyjihus  fevers. 

Fclt'riftifrf  [from  Fr.  pbrifiige  :  \in\.  fMirifuyo  <  liow 
T^at.  *f,hri.  J  Ill/IIS  ;  JVhris,  fever  +  fitj/a'ri'.ilnve  away,  deriv. 
o{  fut/a,  iligh'tl:  amedicinc  capalile  of  dindnishing  or  ban- ishing fever.  The  term  was  formerly  used  in  the  sense  of  a 
remedy  which  has  the  power  of  entirely  removing  fever.  In 
the  present  state  of  knowlcilge  it  is  clea.r  that  romeilies  hard- 

ly ever  have  this  power,  for  on  the  one  hand  the  infectious 

diseases  known  as  "  fevers  "  are  for  the  most  part  self-lindted 
diseases  wliich  subside  when  the  infection  has  spent  its  force, 
and  in  whicli  the  temperature  or  fever  may  only  be  tempo- 

rarily reduced,  and  on  the  other  hand  the  fevers  liue  to  in- 
flammations are  permanently  removable  ordy  by  n'lnoving 

the  cause.  In  the  limited  sense  of  temporarily  reducing 
temperature  there  are  a  number  of  remedies  which  may 
be  styled  febrifuge.  Aconite,  sweet  spirits  of  niter,  and 
quinine  are  the  drugs  most  frequently  used  in  mild  cases  ; 
and  antipyrin,  antifebrin,  and  phenacetin  those  which  are 
useful  in  severer  fevers ;  but  the  external  use  of  cold  water 
has  to  a  large  extent  supplanted  these  remedies.  In  typhoiil 
fever,  particularly,  cold  bathing  is  of  great  value,  and  under 
its  use  the  mortality  in  this  disease  has  been  lowered  fully 
10  per  cent.,  that  is,  from  a  previous  death-rate  of  1.5  per 
cent,  to  20  per  cent,  the  mortality  is  now  reduced  to  5  per 
cent.,  and  under  the  most  favorable  circumstances  only  1 
percent,  of  patients  succumb.  There  is  often  objection  on 

the  part  of  the  patient's  friends  against  a  seemingly  cruel treatment,  for  the  patient  often  shivers  and  moans  or  grows 
somewhat  blue,  but  the  systematic  employment  of  this  mode 
of  treatment  in  hospitals  lias  been  overwhelmingly  con- 

vincing of  its  value.  Sponge  bathing,  with  water  or  diluted 
alcohol,  or  the  cold  pack  (wrapping  the  patient  in  sheets 
wrung  out  in  cold  water),  may  be  used  instead  of  the  full 
batli,  Ijut  are  much  less  jiowerful. 

Revised  by  William  Pepper. 

Febro'niaiiism  [deriv.  of  Fehmniiin,.  pertaining  to  Jus- 
tinus  Felironius,  the  pseudonym  of  the  founder  of  Pebro- 
nianism] :  the  views  ta\ight  in  the  writings  of  J.  N.  von 
Hontheim  (1701-90),  sutfragan  bishop  of  the  Roman  Catho- 

lic diocese  of  Treves.  He  taught  that  tlie  primacy  of  the  pope 
is  of  lunnan  origin,  and  opposed  with  great  success  the  t^  Itra- 
montane  view.  lie  had  many  followers,  but  in  his  old  age 
was  so  annoyed  by  the  persecutions  visited  upon  himself  and 
his  family  that  he  recanted  twice,  and  finally  abandoned  his 
Ijishopric ;  but  Febronianism  long  survived,  and  the  Old 
Catholic  movement  of  thi^  nineteenth  century  is  its  devel- 

opment.    See  HoXTHEiM,  von. 

February  [from  Lat.  FebrtM'rius,deriv.ot  fe'hrua  (plur.), 
the  festival  of  purifications,  deriv.  of  februa're,  purify,  akin 
to /eJn'.5,  fever] :  the  second  month  of  the  Gregorian  year, 
having  twenty-eight  days,  except  in  leap-years,  when  it  has 
twenty-nine. 

F^Ciimp,  fd  ka~an'  (in  Lat.  Fixcaiinum) :  seaport  of  Prance, 
department  of  Seine-luferieure  (see  map  of  France,  ref.  3- 
E).  Its  port,  though  snuiU,  is  one  of  the  best  on  the  English 
Channel,  and  is  much  frequented  by  colliers  from  Newcastle 
and  Sunderland,  and  by  timber-ships  and  fishing-vessels 

from  the  Baltic.  Lat.  of  Fecamp  light,  49'  46'  N.,  Ion.  23' 
E.  It  is  a  favorite  resort  for  sea-bathing,  and  has  ship-yards, 
tanneries,  cotton-mills,  sugar-refineries,  and  some  manu- 

facturing interests.     Pop.  (1896)  14,656. 

Fecliner,  fech'ner,  Gustav  Theodor:  .scientist;  b.  at 
Gross-Sarchen,  Germany,  Apr.  19,  ISOl;  after  a  brilliant 
course  of  study  at  Sorau  and  Dresden  studied  medicine  at 
Leipzig,  where  he  was  Professor  of  Physics  from  1834  till 
1839  ;  wrote  much  and  aljly  upon  chemistry,  physics,  anthro- 

pology, medical  science,  philosophy,  and  antiquities,  and 
under  the  pen-name  of  Dr.  Mises,  poetry,  criticism,  and 
humorous  literature.  Among  his  more  imjiortant  works  are 
ri'liiT  diijt  hochnte  (tut  (1H4S);  Elrmi'tdR  cler  P.i//c(i/i/ii/siJv 
(\>iiH)) ;  Zur  Oi-schichte  tier  Holbi^iiiscliini  3Iadonii(i  (1*^66). 
1).  Nov.  18,  1887. 

Fechter,fechter,  Charles  Albert  :  actor;  b.  in  London, 
Oct.  23,  1824.      His  father  was  a  German,  his   mother  a 

Frenchwcmian,  and  he  was  educated  in  England  and  France. 
For  some  time  lie  devoted  himself  to  sculpture,  but  liaving 
an  inclination  for  the  stage,  he  made  his  dibut  in  1840  at 
the  Sall(^  Molicre  in  he.  Miiri  de  la  Vkhvh;  after  jiassing 
sojue  weeks  at  the  Conservatory  he  joined  a  comi.any  and 
made  the  tour  of  Italy;  on  his  return  he  resumed  liis 
occupation  of  sculptor.  His  first  success  on  the  Frencdi 

stage  was  as  Duval  in  Lri  JJiimc  mix  (.'atni'-Uan.  In  1860  he 
appeared  on  the  stage  as  Hamlet,  and  in  1861  as  Othello; 
and  in  1863  he  leased  the  London  Lyceum  theater  and  pro- 
(huted  77/B  J)ul{i''s  Mdltit.  liel  Dmimiin,  etc.,  assunung  the 
])rincipal  characters  himself.  In  1870  and  in  1872  he  jilayed 
successful  engagements  in  the  principal  cities  of  the  U.  S., 
and  managed  the  Globe  theater  in  Boston  for  a  .season.  He 
purchased  a  farm  near  t^uakertown,  Pa.,  and  died  there 
Aug.  .5,  1879. 
Feckenham.  or  FeokPiiam.  .Ioh.v,  de :  Catholic  divine, 

whose  real  name  was  How.man  :  b.  in  Feckenham  Forest. 

Worcestershire,  England.  al)ont  l.'jl6;  educated  at  the  Bene- 
dictine monastery  at  Evesham  and  at  Gloucester  College. 

Oxford,  where  he  took  the  degree  of  B.  D.  in  l.')39.  Chaplain 
to  tlic  Bishop  of  Worcester  and  afterward  to  Bonner,  Bishop 
of  London,  both  vigorous  opponents  of  the  reform  move- 

ment, he  showed  such  zeal  for  his  religion  that  he  was  sent 
to  the  Tower  1549,  but  afterward  released  temporarily  to 

take  part  in  religious  disputations.  On  Mary's  accession  he was  received  into  favor,  and  in  1556  made  Abbot  of  West- 

minster. During  Lady  .lane  Grey's  captivity  he  was  sent  to convert  her  to  the  Roman  Cathfilic  faith,  but  did  not  suc- 
ceed. In  his  time  of  prosperity  he  showed  a  tolerant  spirit 

toward  the  Protestants,  opposing  the  adoption  of  cruel 
measures  against  them,  and  going  so  far  as  to  intercede  with 
the  queen  for  the  imprisoned  Elizabeth,  a  service  which  the 
latter  rewarded  after  her  accession  by  the  offer  of  the  arch- 

bishopric of  Canterbury,  subject,  however,  to  the  condition 
of  conforming  to  the  newly  established  religion.  Fecken- 

ham refused,  and  in  Parliament,  where  he  was  the  last  of 
tlie  raitered  abliots  to  have  a  seat,  he  opposed  every  measure 
in  the  interest  of  the  reformed  Church.  He  was  again  thrown 
into  the  Tower  1560,  and  for  the  rest  of  his  life  was  held  in 
confinement,  with  the  exception  of  a  few  brief  intervals. 
D.  at  the  Castle  of  Wisbeach,  1585.  He  has  left,  besides  fu- 

neral orations  and  sermons,  an  account  of  his  interviews 
with  Lady  Jane  Grey  in  the  Confereiicc  Dialogue. 

Fec'ula :  See  Starch. 
Fecundation  :  See  Embryology  and  Gestation. 

Federalist  [deriv.  of  federal,  from  Fr.  federal  <  Lat. 

*fosdera'lis,  deriv.  of  fee  dus,  fce'deris.  league] :  a  term  in 
politics  which  in  general  is  applied  to  an  advocate  and  sup- 

porter of  a  close  union  of  states  under  a  common  govern- 
ment as  against  those  who  would  weaken  or  destroy  such  a 

union.  More  specifically  the  term  has  been  applied  to  a  re- 
markable series  of  papers  written  in  the  early  history  of  the 

U.  S.  Government  for  the  purpose  of  securing  the  adoption 
of  the  Federal  Constitution,  and  to  the  political  party  which, 
immediately  after  the  adoption  of  the  Constitution,  advo- 

cated a  strong  central  government  instead  of  a  weak  one. 
I.  With  the  exception  of  the  concluding  nine  of  the 

eighty-six  numbers,  the  collection  of  essays  termed  the  Fed- 
eralist was  originally  published  in  77ie  Independent  Journal, 

a  semi-weekly  newspaper  |)rinted  in  the  citv  of  New- 

York,  between  Oct.  27,  1787,  and  Apr.  2,  '1788.  Its authors  were  Alexander  Hamilton,  James  Bladisou,  and 

John  Jay,  who  addressed  themselves  over  the  common  sig- 
nature of  '•  Publius."  in  a  series  of  letters.  "  To  the  People  of 

the  State  of  New  York,"  with  the  avowed  purpose  of  secur- 
ing the  accession  of  tliat  State  to  the  Constitution  as  pro- 

posed by  the  Federal  convention  of  Sept.  17.  1787. 
The  immediate  cause,  or,  so  to  say,  provocation  of  the 

work,  was  the  appearance,  almost  simultaneously  with  the  . 
recommendation  of  the  convention,  of  two  series  of  able 
articles  so  severely  criticising  the  proposed  Constitution  that 
its  adoption  was  more  than  endangered.  Hamilton  resolved 
to  counteract  these  attacks  through  the  same  means,  the 

public  press — to  answer  the  arguments  advanced,  and,  in  re- 
ply to  a  charge  that  the  supporters  of  the  Constitution  de- 

signed to  supplant  the  Union  of  the  States  by  their  fusion 
under  a  centralized  (if  not  monarchical)  government,  to  retort 
upon  its  opponents  with  an  implied  accusation  of  favoring 
the  division  of  the  States  into  separate  confederacies.  For 
this  purp<.>se  he  drew  up  a  syllabus  of  essays,  to  be  written 
by  himself  and  associates,  which  should  perspicuously  ex- 

hibit the  advantages  of  the  Union,  expose  the  insufficiency 
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of  the  subsisting  Confederation,  witli  the  necessity  of  a  more 
energetic  government,  and  advocate  tlie  plan  under  consid- 

eration by  showing  tliat  it  was  tlie  least  objectionable  of  all 
fcasil)le  schemes,  and  that  it  conformed  to  republican  prin- 

ciples and  approved  institutions. 
It  is  beyond  reasonable  doubt  that  Jay,  then  Secretary 

for  P''oreign  AlTairs,  discussed  the  foreign  relations  of  the States  in  the  second,  third,  fourth,  anil  fiftli  numbers,  and 
tlie  lodgment  with  the  Senate  of  the  treaty-making  power 
in  the  sixty-fourth.  Concerning  the  respective  shares  of 
Hamilton  and  Madison  in  the  authorship  a  dispute  early 
arose  between  the  admirers  of  those  gentlemen.  The  curi- 

ous reader  may  consult  the  introduction  to  Mr.  Dawson's 
edition  for  a  summary  account  of  this  not  unembittered 
controversy,  which  was  never  of  much  moment  save,  per- 

haps, as  to  No.  49  and  those  immediately  succeeding,  relat- 
ing to  the  independence  of  the  several  departments  of  the 

government.  It  is  a  noteworthy  indication  of  the  impor- 
tance attached  by  Hamilton  to  the  posthumous  fame  of  his 

connection  with  the  work  that  he  was  at  pains  to  leave  a 
significant  memorandum  concerning  it  in  the  office  of  a 
friend  the  day  before  his  fatal  duel  with  Aaron  Burr. 

In  estimating  its  merits  the  Federalist  is  to  be  judged 
as  a  collection  of  fugitive  pieces  intended  to  vindicate  a 
specific  Constitution,  rather  than  as  an  elaboi'ate  treatise 
on  the  science  of  government.  For  the  end  aimed  at  it  was 
admirably  adapted.  The  basis  of  the  argument  well-nigh 
throughout  is  utility,  or,  as  has  been  somewhat  harshly 

said,  "  interest  and  fear."  Fi-om  this  point  of  view  it 
would  have  been  difficult  to  adduce  more  convincing  rea- 

sons for  the  preservation  of  the  Union  ;  many  of  them,  in 
the  light  of  more  recent  events,  savor  of  prescience.  The 
method  is  mainly  empirical,  rarely  speculative.  The  style 
is  elevated,  yet  designedly  popular.  Tlie  whole  is  replete 
with  more  or  less  familiar  illustrations,  particularly  from 
history.  It  may  be  true,  as  was  the  opinion  of  John  Stuart 
Jlill,  that  a  more  philosophical  work  upon  modern  democ- 

racy has  been  founded  upon  American  institutions,  but  it 
was  also  said  by  a  no  less  eminent  foreigner,  M.  Guizot, 

that  "  in  the  application  of  the  elementary  principles  of 
government  it  is  the  greatest  work  known." 

If  the  Constitution  is  to  be  interpreted  according  to  the 
intention  of  its  framers  and  the  understanding  of  those 
who  ratified  it,  an  acquaintance  with  tlie  Federalist  is 
nearly  indispensable.  It  also  affords  a  valuable  view  of 
many  of  the  cardinal  differences  of  the  |iarties  which,  under 
various  names,  have  contended  in  American  politics. 

The  first  collected  edition  appeared  in  1788  in  two  12mo 

volumes  from  the  jiress  of  J.  &  A.  M'Lean,  the  proprietors of  The  Independent  Journal.  It  has  since  been  issued,  in 
the  U.  S.  and  abroad,  in  over  twenty  editions.  The  refer- 

ences in  this  article,  however,  are  made  to  the  numbers  of 
the  first  and  more  familiar  edition. 

II.  Whatever  the  proximate  cause,  the  real  basis  of  the 
Federalist  party  must  be  sought  in  divergent  connections 
and  interests  of  long  and  gradual  growth.  Upon  the  ac- 

complishment of  the  Revolution  and  relaxation  of  the  mo- 
tives to  the  self-denial  which  alone  had  made  it  possible, 

the  necessity  of  a  more  vigorous  authority  for  the  unim- 
passioned  purposes  of  peace  became  manifest.  What  change 

would  be  most  expedient  was  the  question  to  be  decided.  " Experience  of  the  shortcomings  of  the  existing  system 
had  peculiarly  impressed  its  defects  uijon  the  leading  citi- 

zens who  had  had  the  most  to  do  with  administering  it.  A 
majority  of  these  were  imbueil  with  British  constitutional 

traditions  and  n^t  unaffected -by  the  exercise  of  peremptory 
powers  during  the  war.  They  distrusted  the  capacity  of 
the  masses  to  manage  their  own  concerns,  and  feared  in 
the  common  people  a  disrespect  for  the  rights  of  persons 
and  of  property.  They  believed  it  necessary  to  consolidate 
the  country  under  a  general  national  government  powerful 
enough  to  dominate  the  whole.  Though  by  no  means  har- 

monious as  to  the  powers  to  be  conferral,  they  were  unan- 
imously in  favor  of  a  "sti'ong  government."  With  these 

the  commercial  classes  generally  sided,  as  did  also  the 
greater  number  of  those  distinguished  by  wealth  and  social 
position. 
On  the  other  hand,  the  very  self-sacrifice  so  long  prac- 

ticed had  increased  the  attachment  of  the  masses  for  inde- 
pendent local  institutions,  and  quickened  their  jealousy  of 

an  overshadowing  authority  beyond  the  reach  of  "a  swift 
responsibility."  They  hail  dearly  learned  the  worth  of  the 
Union,  but,  imputing  to  the  more  aristocratic  party  a  de- 

sign to  subvert  their  liberties,  and  believing  a  limited  alli- 

ance of  free  States  sufficient  for  theii'  purposes,  they  desircil 
to  retain  tlii'  tVdei-al  Ir.igiie  (under  I  lii'  Articles  of  Confed- 

eration), somewhat  modified  to  suit  unroresccn  needs. 

Out  of  this  conflict  came  the  (;onstitution,  "extorted," 
in  the  words  of  John  t^uincy  Adams,  "from  the  grinding 
necessity  of  a  reluctant  nation."  By  one  of  those  freaks 
of  nomenclature  not  uncommon  in  religion  and  i)olities, 
those  who  favored  the  consolidation  of  the  States  into  one 

nation  received  the  name  of  "  Federalists,"  while  the  mis- 
nomer of  "Anti-Federalists"  was  bestowed  upon  their  op- 

ponents, who  least  of  all  deserved  it. 
With  the  administration  of  Gen.  Washington  the  Feder- 

alists came  into  ascendency.  In  common  with  the  Anti- 
Pedcralists,  having  only  accepted  the  compromise  Consti- 

tution in  default  of  something  more  to  their  liking,  they, 
under  the  accomplished  leadership  of  Hamilton,  set  about 
finding  in  that  instrument  a  warrant  for  the  government 

they  desired  tlirinigh  the  doctrines  of  "  implied  and  con- 
structive "  constitutional  power,  of  the  exercise  of  which 

the  establishment  of  a  national  bank  and  the  assumption 
of  the  State  debts  may  serve  as  examples.  This  caused  the 
defeat  of  the  Federalists  and  the  accession  of  their  opi>o- 
nents  (under  the  name  of  Republicans)  in  the  election  of 
Thomas  Jefferson,  who  announced  as  the  new  policy  "the 

support  of  the  State  governments  in  all  their  rights" as  the most  competent  administrations  for  our  domestic  concerns 
and  the  surest  bulwark  against  anti-republican  tendencies — 
the  preservation  of  the  general  government  in  its  whole  con- 

stitutional vigor  as  the  sheet-anchor  of  our  peace  at  home 
and  safety  abroad."  The  [lower  ot  the  Federalists  was  irre- 

trievably lost  by  their  action  in  the  famous  Hartford  Con- 
vention (g.  v.),  which  was  called  to  protest  against  alleged 

neglect  of  New  England  during  the  last  war  with  Great 
Britain.  Ijut  which  fastened  upon  them  the  imputation  of 
condemning  the  war  itself.  Tlie  [larty,  as  such,  expired  six 
years  later  on  the  election  of  Mr.  Monroe  and  the  commence- 

ment of  the  "era  of  good  feeling." III.  The  term  Federalist  has  also  been  used  at  other 

periods  to  designate  other  less  prominent  partisans,  particu- 
larly in  Spain  and  Spanish  America. 

Revised  by  C.  K.  Adams. 

Federalist  Party :  See  Federalist  and  Republican 
Party. 

Federal  Theology  :  See  Covenant. 

Federation  [from  Fr.  federation <\jai.  *f(edera'lio,de- 
riv.  of  foedera're,  federate,  deriv.  ot  fvedus.  league] :  a  union 
of  states  under  a  compact  by  which  the  general  or  common 
government  is  supreme  in  its  own  sphere.  As  distinguished 
from  a  contederatiou,  with  which  it  is  often  confounded,  a 
federation  is  a  composite  sovereignty  under  a  supreme  gov- 

ernment formed  from  attritiutes  of  sovereignty  relinf|uished 
by  the  constituent  states  or  component  )jarts  of  the  new 
body  politic.  It  follows,  as  to  (kimestic  economy,  that  a 
federal  government  within  its  proper  sphere  can  act  directly 
upon  the  individual  citizens  of  the  several  states,  instead  of 
mediately  through  the  state  governments;  as  to  international 
relations,  it  follows,  further,  that  the  supreme  central  power 
alone  can  hold  intercourse  with  foreign  governments,  which 
recognize  only  independent  sovereignties.  Contrariwise,  the 
several  states  forming  a  confederation  retain  their  autonomy 
and  sovereignty,  and  can  maintain  all  international  relations 
not  conflicting  with  the  conditions  of  the  union,  while  the 
individual  subject  is  answerable  only  to  his  own  state  gov- 

ernment. In  short,  a  confederation  differs  little  from  an 
ordinary  alliance  except  in  the  permanency  and  intimacy  of 
the  association.  The  distinction  between  the  two  forms  of 

government  is  aptly  suggested  by  the  German  names  Bun- 
desstaaf  (Union-State)  and  Stnalenhund  (Union  of  States), 
as  also  in  the  phraseology  of  English  WTiters  on  constitutional 

law  by  the  terms  "composite  state"  and  "system  of  con- 
federated states." 

The  principal  existing  examples  of  this  form  of  govern- 
ment are  the  American  republics  and  the  federation  of  the 

Swiss  cantons.  In  all  of  these  the  superintendence  of  the 
foreign  relations  of  the  states  is  vested  in  general  congresses, 
which  also  have  more  or  less  direct  and  controlling  relations 
to  the  individual  subjects.  The  U.  S.  of  America  furnish 
the  most  complete  and  thorough  model  of  a  federation  (see 
Constitution  of  the  United  States) — a  model  after  which 
the  other  American  federations  have  been  more  or  less  di- 

rectly fashioned.  The  latter  are  the  United  States  of  Mexico 
(twenty-seven  states,  a  federal  district,  and  a  territory),  the 
United   States  of  Colombia   (Antioquia,   Bolivar,   Boyaca, 
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Cauta,  Cundinamarea,  Matiilalena.  Panama,  Saiitander.  To- 
lima),  and  Iho  United  Status  of  Hio  de  la  Plata  (fourteen 

proviiii-es,  commonly  calleil  the  ArKenline  I{e]iubli<'). 
The  Swiss  or  llelvetiiin  federation  is  (composed  of  twenty- 

two  polilieal  cantons,  of  which  the  supreme  authority  is 
vested  in  a  federal  diet  composed  of  a  national  council  (a 
deputy  for  every  20.000  inhabitants)  and  a  state  council  (two 
dcueicates  from  each  canton).  Seven  members  are  chosen 
by  t  lie  two  branches  of  the  diet,  on  a  joint  ballot,  to  form 
the*  federal  council.  whi<'h  exercLses  the  executive  authority 
miller  a  ]iresiilent,  who  holds  office  but  one  year,  and  is  in- 

eligible for  the  next  eiisuin<r  term.  The  diet  is  res|ionsilile 
for  the  internal  and  external  security  of  the  federation.  It 
alone  can  declare  war  or  conchid(!  treaties  of  peace,  com- 

merce, or  alliance  with  foreign  powers.  The  several  cantons 
can,  however,  conclude  conventions  respecting  matters  of 
revenue  and  police  with  subordinate  <lepartnients  of  foreign 
governments,  subject  to  the  approval  of  the  feileral  author- 

ity. Revised  by  C.  K.  Adams. 

Federmann,  fa'der-ma'an,  Nicholas  :  soldier ;  b.  at  Ulm, 
in  Swabia,  Germany,  1501.  In  1539  he  went  toVeneznela 
as  a  captain  in  the  employ  of  the  Welsers  of  Augsburg ;  there 
he  was  made  chief  lieutenant  of  Alfinger,  and  conducted  an 
extended  exploration  from  Coro  to  the  interior.  After  visit- 

ing Europe  (1533)  he  returned  in  15:i4  as  lieutenant  of  George 
of  Spire.  The  latter  started  for  the  interior,  leaving  orders 
for  Federmann  to  follow  with  re-enforcements;  instead  of 
doing  so,  he  engaged  in  pearl-fishing  on  the  coast,  and  in 
1535  started  on  an  independent  expedition  with  300  men. 
He  wandered  for  some  years  in  the  Orinoco  valley,  finally 
crossed  the  mountains  westward,  and  early  in  1539  reached 
the  rich  country  of  the  Chibchas  of  New  Granada.  There 
he  found  Gonzalo  Quesada  {q.  v.).  who  had  alrea<iy  entered 
this  region,  coming  from  Santa  Marta.  It  is  said  that  Que- 

sada paid  Federmann  10,000  pesos  of  gold  to  relinquish  the 
conquest.  The  two  leaders  descended  the  river  3Iagdalena 
together,  and  went  to  Spain ;  thence  Federmann  passed  to 
Aiigstiurg,  where  he  immediately  fell  iiito  trouble  with  the 
Welsers,  owing  to  his  desertion  of  Quesada.  He  lost  his 
office,  and  narrowly  escaped  confiscation  of  liis  property. 
He  then  started  for  Spain  to  seek  employment,  but  died, 
either  in  a  shipwreck  or  shortly  after  reaching  Madrid 
(about  1543).  He  wrote  an  account  of  his  first  exploration, 
which  was  published  in  German  at  Haguenau  1557,  and 
there  is  a  French  translation  in  the  Ternaux-Cuinpaus  col- 

lection, 1837.  Hebbekt  H.  Smith. 

Fee  [M.  Eng.  fee,  feoh  <  0.  Eng.  feoh.  cattle,  property, 
money  :  Mod.  Germ.  Vieh,  cattle  :  Goth,  faihii,  cattle,  prop- 

erty ;  cf.  Lat.  pecus,  cattle,  money  :  Sanskr.  p/i,(;u,  cattle] :  in 

its  original  signification  under  "the  feudal-law  system  of tenure,  the  allotment  of  land  which  a  Viissal  received  from 
his  superior  lord  on  condition  of  the  performance  of  various 

services  in  his  lord's  behalf — especially  of  military  service 
in  time  of  war.  (See  Feudal  System.)"  It  was  use"d  in  con- tradistinction to  allodium,  which  applied  to  land  which  a 
man  owned  in  his  own  right,  without  any  obligation  to  ren- 

der service  to  another.  But  in  the  gradual  modification  of 
the  law  appertaining  to  the  tenure  of  landed  property  the 

word  "  fee,"  while  still  retained,  has  undergone  a  change  of 
signification,  being  used  to  designate  the  estate  wliich  a  land- 

owner possesses.  And  by  "  estate "  in  this  connection  is 
meant  not  the  property  itself — though  such  an  application 
of  the  term  is  common  in  popular  parlance — but  the  interest 
which  one  has  in  the  land  as  regards  the  natirre  and  dura- 

tion of  his  title.  A  fee  therefore  signifies  an  estate  of  in- 
heritance—i.  e.  an  interest  in  land  which,  on  the  death  of 

the  owner  without  a  will,  passes  immediately  to  his  heirs. 
When  used  without  any  word  of  description  it  has  the  same 
general  extent  of  meaning  as  the  phrases  "fee-simple"  and 
"fee-simple  absolute."  These  words  of  designation  ap- 

pended are  cniployeil  to  indicate  more  specifically  that  the 
estate  is  to  be  enjoyed  without  any  qualifications  or  restric- 

tions limiting  or  tending  to  limit  the  indefinite  duration  and 
absoluteness  of  the  tenure,  and  that  it  is  indefeasible,  in 
contradistinction  to  the  terms  "  qualified  fee,"  "  determin- 

able fee,"  etc.,  to  be  hereafter  explained.  A  fee  or  fee-simple is  the  highest  estate  known  to  the  law.  Its  mode  of  creation 
by  deed  at  common  law  still  exhibits  the  application  of  ar- 

bitrary rules  derived  from  the  feudal  system,  which  derive 
their  justification  only  frimi  the  circumstance  that  they  are 
the  result  of  the  liistoric  growth  of  the  system  of  tenure,  a 
factitious  importance  being  given  to  them  which  seems,  to 
a  great  degree,  unreasonable  when  they  are  considered  with- 

out reference  to  their  origin.  Thus  it  is  absolutely  essen- 
tial that  the  word  "heir"  or  "heirs"  be  employed  in  a 

dei'd  in  connection  with  the  name  of  the  grantee,  or  the 
only  interest  (treated  will  be  a  life  estate.  The  purely  arbi- 

trary nature  of  this  requirement  has  caused  its  abrogation 
in  a  few  of  the  U.  S.  by  statute.  In  wills,  moreover,  and  in 
estates  created  under  tlie  doctrines  of  uses  (see  Uses  and 
Trusts),  it  has  never  been  obligatory,  since  in  these  cases 
the  object  of  legal  interpretation  has  been  to  arrive  at  the 
true  intent  of  the  devisor  or  grantor,  and  to  effectuate  his 
real  [lurjioses  without  such  precise  regard  to  the  forms  in 
which  they  are  couched.  When  a  fee  is  conveyed  to  a  cor- 

poration aggregate  the  word  "heirs"  is  unnecessary,  even 
in  a  deed,  since  it  is  not  properly  applicable;  if  the  convey- 

ance be  to  a  corporation  sole,  the  word  "  successors  "  should 
be  substituted.  The  most  important  right  which  the  owner 
of  a  fee-simple  possesses  is  that  of  free  and  unrestricted  en- 

joyment of  the  property,  and  an  unlimited  power  to  dispose 
of  it  at  his  own  pleasure.  Even  if  any  language  be  inserted 
in  the  conveyance  through  whi<'li  he  received  liis  title  re- 

stricting his  power  of  alienation,  it  is  void  and  may  be  dis- 
regarded. This  is  not  true,  however,  as  to  restrictions  upon 

the  mode  of  occupation,  for  there  may  be  prohibitions 
against  erecting  buildings  of  a  certain  character  or  the  use 
of  the  land  for  certain  specified  purposes  which  can  not  be 
transgressed.  An  owner  in  fee  may  transfer  his  entire  estate 
to  another,  or  he  may  carve  out  of  it  any  inferior  estate,  such 
as  a  life  estate  or  an  estate  for  years,  retaining  in  himself 
a  reversion  or  creating  a  remainder  in  a  third  person,  or  he 
may  make  any  other  transfer  he  may  think  desirable.  His 
interest  may  be  seized  and  sold  for  the  payment  of  his  debts, 
either  in  his  ow-n  lifetime  or  after  his  deatli,  in  exclusion  of 
the  claims  of  his  heirs. 

Estates  in  fee  inferior  to  a  fee-simple  are  termed  "  base  " 
or  "qualified"  or  "determinable"  fees — i.  e.  estates  of  in- 

heritance which  are  granted  with  qualifications  or  restric- 
tions which  may  cause  their  defeasance.  These  assume 

various  forms.  Thus  there  may  be  a  fee  upon  limitation, 
as  an  estate  given  to  A  until  B  goes  to  Boston.  In  such  a 
case,  if  B  ever  goes  to  Boston  the  estate  is  at  once  defeated; 
if  he  never  goes,  the  fee  becomes  absolute.  A  fee  may  be 
granted  upon  condition,  as  an  estate  to  A  on  condition  that 
he  builds  a  market  upon  the  land  within  three  years.  If  the 
grantee  tails  to  comply  with  the  stipulation,  the  grantor  or 
his  heirs  may  re-enter  after  the  condition  is  broken  and  re- 

cover the  estate.  Limitations  are  created  by  words  of  time ; 
conditions,  by  terms  in  the  nature  of  a  proviso.  There  are 
also  what  are  styled  estates  upon  conditional  limitation,  as 
an  estate  to  A  until  B  goes  to  Boston,  when  the  estate  is  to 
pass  to  C,  some  third  person.  Xo  entry  is  required  in  such 
a  case  by  the  grantor  to  defeat  the  estate,  as  in  the  case  of  a 
condition,  but  on  the  occurrence  of  the  event  specified  the 
estate  is  at  once,  ipiso  facto,  vested  in  C,  the  grantee  in  the 
alternative.  There  was,  moreover,  a  fee  conditional  at  com- 

mon law,  wliich  was  afterward  modified  by  statute  into  a 
peculiar  estate  termed  a  fee  tail.  This  was  created  when  an 

estate  was  given  to  a  man  and  the  "  heirs  of  his  body."  In 
this  ease  the  grantee  had  a  fee,  but  could  not  make  disposi- 

tion of  it  so  as  to  defeat  the  right  of  the  heirs  designated. 
This  particular  restriction  at  common  law  was,  in  course  of 
time,  in  England  avoided  by  a  resort  to  ingenious  legal  fic- 

tions, as  by  fines  and  recoveries ;  and  in  the  United  States 
there  has  been  very  generally  an  entire  abolition  of  this  form 
of  estate,  or  so  fundamental  a  change  in  it  that  this  mode 
of  limitation  is  made  equivalent  to  a  conveyance  in  fee- 
simple.  On  tins  general  tojjc  consult  Washburn  on  Real 

Property  ;  Williams  on  the  same  subject ;  Cruise's  Digest ; 
Kent's  Commentaries,  etc.  See  also  Entail  and  Feoffment. George  Chase. 

Fee.jee:  same  as  Fiji  (q.  v.). 

Feelinar :  in  its  narrower  meaning  the  sensation  pro- 
duced by  an  object  on  the  sensory  nerve,  as  hearing  denotes 

the  sensation  produced  by  an  object  on  tlie  auditory  nerve, 
sight  the  sensation  produced  by  an  object  on  the  visual 
nerve,  and  so  on.  In  its  wider  sense  it  comprises  all  the 
impressions  received  through  the  senses,  as  they  all  arise 
from  the  same  general  sensibility,  which  is  merely  particu- 

larized in  the  special  sensory  organs ;  but  it  refers  to  them 
not  as  far  as  they  are  sensations  in  the  organs  of  sense,  but 
as  far  as  they  are  modifications  of  consciousness.  Thus 
feeling  is  nearly  synonymous  with  emotion,  and  the  two  ex- 

pressions are  often  used  synonymously,  though  emotion  is 
more  properly  applied  to  the  separate  states  of  the  feeling. 
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and  feeling  to  the  geiiprnl  eaparity  for  emotions.  Emotion 

rel'ers  to  tjie  s^hil'tiiii;,  cliuni^iiii;  surl'iirc  of  llie  f'ccliii;; — fool- 
ing, to  the  steadily  reourrini,'  soiiliinents  rooting  in  the 

depths  of  our  organization. 
In  this,  its  wider  sense,  feeling  is  one  of  the  three  forms 

under  whieh  tlie  mind  becomes  conscious  of  itself,  thought 
and  will  being  the  two  others.  The  mind  is  conscious  of 
itself  only  as  far  as  it  feels  or  thinks  or  wills,  and  it  is 
never  conscious  of  itself  as  performing  more  than  one  of 
these  operations  at  a  time,  the  two  others  being  either  dor- 

mant or  absorbed.  But  although  intellect,  volition,  and 
feeling  thus  form  three  very  different  manifestations  of 
tJie  mind,  the  distinction  between  theui  is  nevertheless 
only  an  abstraction ;  in  actual  life  no  line  of  separation 
can  be  drawn.  Thus  feeling  involves  thought,  and  thought 
feeling.  An  impression  on  the  sensibility  remains  a  sensa- 

tion in  the  organ  of  sense  until  an  idea  is  sent  out  to  meet 
it,  to  introduce  it  into  consciousness,  and  to  transform  it 
into  a  feeling.  All  feelings — anger,  pity,  sorrow,  love,  joy, 
etc. — are  charged  with  ideas.  They  express  themselves  not 
only  through  laughter  and  tears,  but  in  winged  words,  and 
when  they  are  strong  they  make  men  eloqiient.  Feelings 
which  are  untouched  by  intellect  are  not  feelings ;  but  in- 

stincts, cravings,  appetites,  desires,  and  so  on.  On  the 
other  hand,  ideas  are  nothing  but  feelings  which  have  been 
fixed  in  tlie  memory,  and  by  comparison,  analysis,  ab- 

straction, and  other  processes  of  thinking,  wrought  into 
thoughts.  A  man  has  so  many  original  ideas  as  he  has 
living  feelings,  and  no  more;  the  rest  are  unoriginal,  often 
borrowed,  sometimes  stolen.  Ideas  correspond  to  feelings, 
not  only  with  respect  to  their  number,  but  also  with  respect 
to  their  quality — nay,  even  with  respect  to  their  most  deli- 

cate coloring.  A  man  who  feels  hatred  can  rise  in  morals 
to  the  idea  of  justice,  but  never  to  that  of  love.  All  the 
ideas  of  Seneca  were  tinged  by  a  cold,  vain  pride ;  those 
of  Voltaire,  by  a  malicious,  cowardly  joy;  those  of  Ilegel, 
by  a  broad,  benign  sympathy ;  those  of  John  Stuart  Mill,  by 
a  machine-like  exactness  and  delicate  subtleness.  To  draw  a 
broad  and  unwavering  line  of  demarkation  between  thought 
and  feeling,  or,  generally,  between  the  three  different  mani- 

festations of  the  human  mind,  and  to  assign  to  each  of  them 
its  own  thoroughly  encircled  sphere,  as  the  old  ])sychology 
tried  to  do,  is  impossible,  and  leads  to  grave  errors.  To 
discover  and  describe  the  delicate  transitions  or  transfu- 

sions of  thought,  feeling,  and  will,  as  modern  psychology 
tries  to  do,  is  of  paramount  importance  for  the  right  un- 

derstanding of  the  human  mind,  and  has  proved  less  diffi- 
cult than  it  seemed  at  first  sight. 

Fehmaru:  See  Fkmern-. 

Fehinic  or  Vehmic  Court  [fehmic  is  from  Germ. 
Vehmgericlit;  felime.  ve/ime  <  M.  II.  Germ,  i-eime,  secret 
tribunal ;  orig.  obscure] :  a  tribunal  of  somewhat  mythical 
origin  that  flourished  in  Germany  during  the  Middle  Ages. 
It  is  claimed  by  some  that  Charlemagne  first  organized 
these  courts,  and  by  others  that  they  came  tlown  from  the 
ante-historic  Germans;  but  whether  either  of  these  state- 

ments is  correct  or  not,  they  first  appear  in  history  during 
the  anarchical  days  which  followed  the  expulsion  of  Henry 
the  Lion  from  his  estates  by  the  Diet  of  Wurzburg  in  118(3. 

This  court  was  composed  of  "  initiated "  members  ( Wis- 
sende),  who  were  sworn  to  secrecy  by  a  tremendous  oath. 
The  Archbishop  of  Cologne  (as  Lord  of  Westphalia)  and  the 
emperor  were  at  least  nominal  members.  The  courts  were 
presided  over  by  a  Frekjraf,  or  free  count.  Their  tribunals 
were  either  o])en — hold  by  day  in  the  open  air — or  secret,  the 
latter  being  held  for  the  trial  of  the  more  serious  offenses. 
The  Pehmic  courts  were  at  first  administered  in  a  fair  and 
upright  manner,  and  enforced  a  respect  for  law  and  order 
at  a  time  when  society  was  in  confusion,  but  they  finally 
came  to  have  a  most  extensive  and  dreadful  authority. 
Xot  only  feudal  barons  were  cited  before  this  irresponsi- 

ble triljunal,  but  at  least  in  one  instance  the  emperor  him- 
self. In  the  Pact  of  Westphalia  (1371)  they  were  recog- 
nized as  lawful.  In  1438  the  Emperor  Albert  11.  attempted 

to  suppress  them.  In  1461  so  dreadful  was  their  influence 
that  many  nobles,  prelates,  and  cities  of  Germany  and 

Switzerland  combined  to  resist  their  power.  In  149.1  "Maxi- milian I.  gave  them  a  new  code,  which  greatly  reduced 
their  authority.  In  1.j68  their  last  open  court  was  held  near 
Code  in  Hanover,  but  in  Westphalia,  their  true  home,  these 
courts  nominally  existed  until  1811,  holding  secret  meet- 

ings, but  were  suppressed  in  the  latter  year  by  .Jerome 
Bonaparte.     Born  of  a  stern  necessity,  the  Fehmic  courts 

came  in  time  to  be  a  serious  evil,  and  arc  chiefly  remem- 
bered for  the  excessive  craelty  of  their  punishments. 

Feia,  fa-ya'a'  (Port.,  ugly) :  a  lake  of  Southeastern  ISrazil; 
in  the  eastern  part  of  the  stat(;  of  Uio  de  Janeiro,  near  the 
coast.  It  is  about  30  miles  long,  has  an  area  of  190  sq. 
miles,  and  is  so  shaUow  thai  the  waves  make  the  waters 
constantly  turbid.  The  little  river  Macabii  ami  other 
streams  flow  into  it.  The  Lagoa  Feia  aliounds  in  fish.  It 
is  the  largest  of  numerous  lakes  forming  a  system  along 

this  part  of  the  coast ;  they  are  pi'operly  lagoons,  kept  fresS 
by  barrier  sand-bars,  are  united  by  an  inti-i(!ate  network 
of  channels,  and  part  of  their  water  eventually  flows  N.  to 
the  Parahyba  river.  Herbert  H.  Smith. 

Feigned  Diseases:  a  term  used  to  cover  all  the  mani- 
festations coming  under  the  head  of  the  technical  terras 

"malingering"  in  English  and  "simulaiiim"  in  French 
and  German.  As  commonly  imderstood,  these  terms  apply 
to  the  pretense  that  one  has  a  disease,  an  injury,  or  a  defect, 
which  is  not  present.  Such  pretending  has  been  common 

from  the  earliest  epochs  of  human  histoi-y.  The  most  an- cient case  on  record  is  said  to  be  mentioned  in  the  book  of 

Genesis,  chap,  xxxi.,  though  it  may  lie  unjust  to  assume  that 
the  asserted  condition  in  that  case  did  not  exist.  Another 
case  is  that  of  David,  who  when  fleeing  from  King  Saul 
took  refuge  with  Achish.  King  of  Gath,  and  then  made  his 
escape  from  a  rather  hazardous  situation  by  pretending  to 
be  mad  or  insane.  Still  another  interesting  case,  from  the 
historical  standjioint,  is  that  of  Pope  Sixtus  V.,  who  is  said 
to  have  pretended  to  be  in  a  decline  when  he  was  a  candi- 

date for  the  papal  chair,  and  unable  to  speak  above  a 
whisper  or  without  a  violent  spell  of  coughing,  but,  as  soon 

as  he  was  elected,  threw  away  the  statt'  upon  whieh  he  had been  wont  to  lean  and  intoned  the  Te  Deum  in  a  voice 
which  astonished  all  who  heard  him. 
The  earliest  medical  writer  to  speak  of  malingering  is 

saiil  to  be  Hippocrates ;  but  it  requires  some  forcing  of  the 
statement  he  makes,  in  his  book  On  Airs,  Waters,  and 
Phtces,  in  regard  to  the  mildness  and  cowardice  of  the 
Asiatics,  to  find  in  them  a  charge  of  malingering  or  of  muti- 

lating themselves  in  order  to  escape  military  service.  Galen 
(131-200  A.  D.),  however,  devoted  a  liook  to  this  subject,  en- 

titled Qunmodo  morbiim  simwlantes  sinf  depreheiidendi 
(How  those  who  simulate  disease  are  to  be  detected),  and 
described  a  number  of  conditions  feigned  or  imitated  by 
malingerers,  such  as  spitting  of  blood,  inflammation  of  the 
knee,  pain,  and  insanity.  Among  a  host  of  later  writers 
may  be  mentioned  Ambroise  Pare  (1573),  Svlvatious  (1594), 
Zachias  (1638),  Gavin  (1843).  Bartholow  (1864),  Keen  (1864), 
and  Boisseau  (1870). 

Systematic  wi-iters  have  adopted  various  classifications for  the  conditions  included  under  the  terms  considered. 
The  best  of  all  is  that  of  Gavin,  of  London,  who  divides 
them  as.foUows : 

(  a.  Asserted. 
"  \  b.  Imitated. 

II.  Exaggerated  diseases. 
III.  Factitious  (provoked)  diseases. 
Class  I.  includes  cases  in  which  there  is  merely  a  false 

claim  that  disease  or  injury  is  present,  or,  in  addition,  an 
attempt  to  imitate  the  symptoms  of  disease  or  injury.  In 
Class  II.  the  attempt  at  deception  consists  in  exaggerating 
the  symptoms  of  a  disease  or  injury  actually  existing.  In 
Class  III.  are  cases  in  which  disease  or  injuiT  is  self-infiieted. 
To  these  classes  of  (lavin  might  well  be  added  a  fourth, 
attributed  diseases,  covering  cases  in  which  the  results  of  an 

old  injury  are  charged  to  a  recent  accident — a  form  of  im- 
posture which  is  not  very  rare  after  railway  accidents. 

For  the  purposes  of  tliis  article  mere  mention  will  suffice 
for  all  the  forms  of  •'simulation."  except  those  of  Class  I., 

which  includes  all  to  which  the  term  "feigned  disease" 
could  with  strict  propriety  be  applied.  Of  these  there  are 

enough  in  numbei-s  and"  variety  to  occupy  much  space. 
Among  the  most  common  are  "feignings  of  insanity,  epi- 

lepsy, "paralvsis,  loss  of  consciousness,  inability  to  eat,  deaf- 
ness", and  do'fects  of  sight.  It  is  not  unlikely  that  many  of 

the  eases  of  peculiar  nervous  diseases  studied  so  minutely 
bv  Charcot  and  his  followers  in  Paris  (grave  epilep.sy,  hys-. 

tero-epileps7)  were  cases  of  voluntary  or  involuntary  imi- tation or  simulation. 

Some  examples  of  malingering  require  an  extraordinary 
amount  of  determination,  shrewdness,  and  persistency.  A 
case  of  pretended  tetanus  is  on  record  which  compelled  the 
malingerer  to  maintain  himself  for  hours  in  the  most  trying 

I.  Fictitious  diseases. 
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and  exhaustiiif?  attitudes,  and  to  submit  to  most  heroic 
methods  of  treatment.  Tlie  malinfjercr  went  from  liospital 
to  liospital  in  Ijondou.  and  was  tlie  suljjeet  of  so  many 
demonstrations  and  leetures  to  stud<-nts  lliat  lie  gradually 
improved  his  acting,  rectifying  in  one  hospital  the  anomalies 
in  his  case  which  he  had  lieard  jiointed  out  in  the  preceding 
one,  and  finally  received  the  ministrations  of  a  clergyman 
in  view  of  his  expected  death  liefore  his  imjjosture  was  dis- covered. 

The  motive  for  malingering  is  usually  a  desire  to  avoid 
unpleasant  or  dangerous  situations,  or  to  secure  money  or 
sympathy  or  notoriety,  or  to  punish  others  thrcnigh  their 

feelings."  Thus  in  all  countries  and  all  times  jjersons  liable 
to  military  or  naval  servicu^  have  pretended  to  be  unfit  for 
such  service,  and  those  already  engaged  in  it  have  sought  to 
secure  discharge  or  exemption  from  the  performance  of 

duty  by  like  pretending.  In  p]uropean  countries  espei'ially, 
and'  intimes  of  more  rigorous  exactions,  attempts  to  esi'ape 
military  duty  have  been  so  widespread  and  so  ingi^nious 
that  stringent  laws  have  been  adopted  to  puinsh  not  oidy 
those  making  such  attem|)ts,  but  also  those  who  in  any  way 
aid  or  abet  them.  The  pretense  of  insanity  is  an  altogether 
too  familiar  resource  ot  criminals,  and  especially  of  mur- 

derers. In  hospitals  patients  often  endeavor  to  enlist  spe- 
cial sympathy  or  to  .secure  inmsual  privileges  by  feiguuig 

curious  disorders,  peculiar  feelileness,  or  pain.  In  a  case  in 
the  Philadel|>hia  liospital.  under  the  care  of  the  writer,  a 
voung  woman  repeatedly  suliniilted  to  painful  and  danger- 

ous operations  in  support  of  her  pretense  of  excruciating 
pain  in  order  to  get  morphia.  In  schools,  almshouses,  re- 

formatories, and  prisons  the  same  mode  of  imposture  is  i)rac- 
ticed,  while  beggars  on  the  streets  and  pampered  women 
alike  avail  themselves  of  this  method  of  .securing  their  desires. 

The  detection  of  malingering  or  simulation  is  .sometimes 
easy,  but  often  it  is  very  difficult.  Ingenuity  often  plays  a 
more  ini|)ortaut  pai't  in  unmasking  an  impostor  than  does 
mere  skill  in  medicine.  A  French  surgeon  once  watched  a 

pretended  epileirtic  in  a  fit,  and  when  it  subsided  |)Ut  his 
hand  on  the  patienfs  heart  and  said  :  •'  It  is  all  over  with 
him.  Carry  him  to  the  dead-house."  This  brought  the 
man  out  of"  that  attack,  and  frightened  him  out  of  having any  other. 

An  exercise  of  acumen  was  also  shown  in  the  case  of  a 

pretended  deaf-mute,  who  was  ex))osed  by  the  Abbe  Sicard, 
director  of  the  Institute  for  Deaf-mutes  in  Paris,  who  ob- 

served that  the  mistakes  the  pretender  made  in  writing 
were  phonetic — that  he  wrote  as  he  heard,  and  not  as  he 
saw.  In  cases  of  pretended  detects  of  vision  the  instru- 

ments and  methods  of  examination  of  modern  oculists  fur- 
nish a  very  strong  defense  against  deception.  For  example, 

when  one"  eye  is  said  to  be  blind,  the  examiner  places  in front  of  the  eyes  of  the  pretender  a  jjair  of  spectacles,  one 
lens  of  which  contains  a  prism  with  its  base  turned  up  or 
down,  and  then  makes  him  look  through  an  aperture  at  a 
hitherto  concealed  candle.  He  is  then  asked  what  he  sees  ; 
and  if  he  says  he  sees  (as  he  does,  if  he  is  using  both  eyes) 
two  candles,  his  fraud  is  discovered.  Or  the  eye  admitted 
to  be  sound  is  covered  with  a  red  glass,  and  he  is  asked  to 
read  lines  written  in  green  upon  a  black  ground.  If  he  can 
do  this,  he  is  known  to  be  reading  with  the  eye  said  to  be 
defective  ;  because  at  a  certain  distance  green  rays  passing 
through  a  red  glass  appear  black. 

Countless  otiier  methods  have  been  employed  in  (lealing 
wit4i  malingerers.  Some  of  them  were  such  as  would  test 
the  fortituiie  of  tlie  sus])ect.  In  earlier  times  these  used 
to  be  in  great  favor,  and  were  often  carried  to  a  barbarous 
extent.  IJut  modern  civilization  and  the  advance  of  medi- 

cal science  have  h^d  to  the  dismission  as  abhorrent,  or  the 
abandonment  as  unnecessary,  of  every  method  which  is 
cruel  or  which  nuiy  be  injurious.  It  is  regarded  as  proper, 
however,  to  apply  a  test  which  is  painful,  provided  the  pro- 

cedure would  be  beneficial  if  the  pretended  disease  were 
actually  jiresent.  For  example,  a  blister,  or  even  the  actual 
cautery  (burning  with  the  red-hot  iron),  might  be  used  in  a 
case  of  a.sserted  stiff-knee. 

Fortunately,  with  the  general  elevation  of  the  hunum 
race  and  with  the  improved  conditions  of  military  and 
.naval  service,  malingering  is  no  longer  as  common  as  it 
once  was.  But  there  still  remain  sufficient  occasions  when 
cupidity  or  fear  [irompt  to  this  form  of  imposture  to  make  it 
necessary  to  recognize  its  existence  and  to  guard  against  it. 

iModern  "times  have  also  furnished  a  comparatively  new  form of  this  sort  of  fraud,  of  which  corporations  are  the  special 
victims — the  nervous  affections  following  railway  accidents. 

The  obscurity  of  the  processes  of  nniny  injuries  of  the 

nervous' system  makes  it  very  difficult  at  tinu's  to  determine whether  a  claimant  is  a  real  sufferer  or  a  jiretender,  and 
medico-legal  ex])erts  ari^  often  unable  to  decide  surely 
whether  or  not  a  |jarlicular  claimant  is  a  real  sufferer  or  an 
impostor.  In  all  such  cases  it  is  important  for  those  who 
are  called  upon  for  an  opinion  to  weigh  carefully  the  motives 
for  deception  which  may  be  present,  so  to  give  them  due  and 
yet  not  undue  weight.  Justice  requires  that  the  expert  in 
these  cases  shall  not  make  the  mistake  of  regarding  himself 
as  an  inqui.silor,  and  that  he  shall  always  be  willing  to  a<lmit 
uncertainty  when  he  feels  it.  A  wise  conclusion  in  this  mat- 

ter is  recorded  by  an  eminent  German  expirrt.  Dr.  L.  Bmns, 

in  Schmidt's  Jahrhucher,  1891,  No.  4.  He  had  had  submitted 
to  him  the  opinions  of  four  physician.s,  two  of  whom  ex- 

pressed a  positive  opinion  that  a  case  was  one  of  malinger- 
ing; one  .said  positively  it  was  not;  and  one  wrote:  "Is'on lii|uet :  I  do  not  know  whether  the  pjatient  lies  or  tells  the 

truth."  '■  This,"  says  Dr.  Bruns,  "  was  the  only  just  opin- 

ion." 

Such  a  prudent  attitude  may  be  assumed  without  danger 
of  mortification  by  any  medical  man  who  is  at  all  familiar 
with  the  facts  on  record  in  regard  to  malingcritig;  and  jus- 

tice to  all  concerned  makes  it  important  that  no  one  should 
hastily  formulate  as  opinions  mere  suspicions,  lest  he  find 
himself  in  the  quandary  of  choosing  between  retracting 
what  he  has  said  or  doing  a  wrong  to  the  innocent. 

Charles  W.  Dlxles. 

Fcijo.  f«-^ho ,  DioGO  Antoxio:  Brazilian  statesman;  b. 
in  Sao  Paulo,  Aug.,  1784.  He  took  orders,  and  was  a  priest 
in  Parahyba,  Campinas,  and  Itu.  In  1822  he  was  deputy  of 
Sao  Paulo  to  the  Cortes  at  Lisbon,  and  was  one  of  the  five 
Brazilian  dejiuties  who  left  that  body  on  the  declaration  of 
independence.  He  was  deputy  1826-33,  and  a  leader  of  the 
liberals;  in  1827  he  presented  a  bill  for  the  abolition  of 
celibacy  in  the  clergy.  From  July  4,  1831,  to  July  26,  1833, 
he  was  minister  of  justice,  preserving  order  under  vei7 
difficult  circumstances.  In  July,  1833,  he  entered  the  Senate, 
and  next  year  he  was  elected  regent  of  Brazil  during  the 

minority  o"f  Pedro  II. ;  he  retained  his  post  from  Oct.  12, 183.5,  until  Sept.  18,  1837,  in  an  almost  constant  struggle 
with  the  conservatives.  In  1842  he  took  the  leadership  of 
the  liberal  revolt  at  Sorocaba,  and  for  a  short  time  was  un- 

der arrest.  The  Padre  Feijo  was  noted  for  his  virtue  and 
austere  adherence  to  principle.  D.  at  Sao  Paulo,  Xov.  10, 
1843.  Herbert  H.  Smith. 

Feints :  See  Fencing. 

Feitll,  Rhijxvis  :  poet ;  b.  at  ZwoUe,  Overyssel,  Holland, 
Feb.  7,  1753 ;  studied  law  at  I^eyden.  Init  returned  to  his 
native  town  1772;  was  elected  burgomaster  1780,  and  be- 

came a  prominent  member  of  important  literary  societies. 
His  work  was  singularly  successful,  and  won  for  him  the 
highest  honors  from  his  countrymen.  His  life  was  one  of 
remarkable  pro.sperity,  but  his  poems  deal  with  emotions  of 
melancholy  and  despair  to  a  greater  extent  than  those  of 

any  other"  Dutch  poet.  Though  this  i)rovoked  adverse 
criticism,  and  was  characterized  by  many  as  sentimental- 
ism,  Feith  was  undoubtedly  the  most  popular  poet  of  his 
time.  D.  at  ZwoUe,  Feb.  8,  1834.  His  earliest  important 
work  was  Julia,  a  novel  written  in  the  style  of  Werther 
(1783).  Then  followed  Tliirza  (1784),  a  tragedy  ;  Ferdinand 
and  Consfantia.  another  novel,  and  the  Patriots  (1785), 
works  which  were  publicly  crowned  at  Leyden.  Het  Graf 

{The  frmce),  published  in"  1792.  was  a  did'actic  poem  of  a gloomv  and  sentimental  tone.  From  1796  to  1814  appeared 
five  volumes  of  Odes  and  Miscellaneous  Poems,  among 
which  are  manv  specimens  of  his  best  style,  notably  his 

sjiirited  iiatrioti'c  lyrics.  Be  (hulerdom  (Old  Age),  another 
didactic  poem,  appeared  in  1803.  In  prose  he  has  left 
Brievenover  verscheiden  Onderiverpen  (Letters  on  Different 

Subjects,  1784-94). 

Felaniche,  f«-laa-ne"ech  ,  or  Felaiiitx:  an  old  town  of 

the  Si>anish  island  of  JIajorca  (see  map  of  Spain,  ref.  16-L). 
It  has  considerable  trade  in  wine,  lirandy,  and  fruit.  On  a 

neighboring  mountain  is  the  old  castle,  with  its  subterra- nean vaults  constructed  by  the  Moors.     Pop.  11,000. 

Felch,  Alpheus.  LL.  D.  :  lawver:  b.  in  Limerick.  York 

CO.,  Me.,  .Sept.  28,  1806;  graduated  at  Howdoin  College  1827, 
and  became  a  lawyer  of  Michigan,  whither  he  emigrated 

while  still  very  young;  sat  in  the  State  Legislature  1836-37; 
bank  commissio"ner  1838-39;  auditor-general  of  Michigan; 
was  a  judge  of  the  State  Supreme  Court  1842-45 ;  Governor 
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of  Michigan  1846-47;  V.  S.  Sciuitor  1S4T-53;  a  coiimiis- 
sioner  of  ("alifornia  laml  claiins  1853-5(5  inicli.'i-  the  treaty  of 
Uuadelupe  Hidalgo,  and  was  elected  a  ilelcgate  to  tlie  Chica- 

go convention  of  181)4.  in  which  he  took  an  active  part. 
Ketired  from  practice  1877.  Professor  of  Law  in  Michigan 
University  187!)-8:i  Received  the  degree  of  LL.  D.  from 
Bowdoin  in  1877.  At  the  time  of  his  death  in  Ann  Arbor, 
IMicli.,  June  13,  1896,  he  was  tlie  olilest  surviving  member  of 
Micliigan  Legislature  from  Monro  County  ;  the  only  surviv- 

ing bank  commissioner  of  the  .Slate;  oldest  surving  auditor- 
general  of  the  State  ;  oldest  surviving  judge  of  the  Supreme 
Court  of  Michigan;  and  the  only  surviving  member  of  the 
California  Land  Company. 

Feldkircli,  felt'kcerch  :  manufacturing  town  of  Austria  ; 
in  the  Vorarlberg;  20  miles  S.  W.  of  Bregenz  (see  nuip  of 
Austria-Hungary,  ref.  6-A) ;  the  seat  of  a  bishop,  suffragan 
to  the  Bishop  of  Brixen,  and  Vicar-General  of  the  Vorarl- 

berg. It  has  an  imiiortant  .Jesuit  educational  institution 
{Stella  Matutina)  and  a  Capuchin  cloister,  and  is  the  seat  of 
important  courts,  etc.  Its  numufactures  are  varied  and  im- 

portant. Mar.  22  and  33,  17!>y.  it  was  the  scene  of  the 
victory  of  the  Anstrians  under  .Tellachich  over  the  French 

under"  Massena.     Pop.  (1890)  3.811. 
Feldspar,  or  Felspar  [corruption  of  6ei-m.  Feldxpath, 

under  influence  of  Eng.  6-par] :  a  term  aj)plied  to  a  family  of 
minerals  emliracing  many  species,  which  erv.stallize  in  sev- 

eral systems.  In  <'lieniical  composition  they  all  agree  in  be- 
ing silicates  of  alumina,  with  silicates  of  other  bases,  either 

soda,  potash,  or  lime.  By  some  authors  the  term  is  re- 
stricted to  one  species,  the  common  potash  felds|)ar,  or 

orthoclase.  Popularly  the  term  is  also  applied  to  albite, 
a  soda  feldspar,  and  to  labradorite  and  oiigoclase,  soda- 
lime  feldspars,  etc.  Feldspars  enter  largely  into  the  com- 

position of  all  granitic  and  of  many  metamorphic  rocks, 
and  form  the  chief  element  of  porphyries  and  volcanic 

rocks.  In  their  decomposition  they  are  the  som-ce  of  elay. 
Moonstone  and  lapis-lazuli  are  members  of  this  family  val- 

ued in  the  arts,  and  feldspar  is  also  used  as  a  glaze  for 
porcelain. 

P^libres:  See  Provencal  Literature. 

Felice,  fd-lee'cluJ,  Fortunato  Bartolommeo, de:  author; 
b.  at  Rome,  Aug.  24,  1723;  studied  at  Rome  and  Naples; 
eloped  with  a  nun  to  Switzerland;  became  a  Protestant  and 
a  printer;  editor  and  teacher  atYverdun;  published  Ital- 

ian and  other  translatiojis  of  the  leading  philosophical 
works  of  that  ])eriod  ;  wrote  some  original  works  upon  nat- 

ural, national,  and  civil  law,  and  was  the  principal  editor 
of  an  Encyclopf.die  (in  58  vols.,  1770-80)  based  upon  the 
great  French  Encyclopedie.     U.  at  Yverdun,  Feb.  7.  1789. 

Felieis'simus:  a  deacon  of  Carthage;  ordained  by  the 
enemies  of  the  bishop  Cyprian  while  he  was  absent  in  time 
■of  persecution,  between  Feb.,  250  a.  d.,  and  Apr.,  251  a.  u. 
He  was  a  man  of  wealth,  of  talents,  of  energy,  and  of  influ- 
•ence.  As  soon  as  he  returned  to  Carthage,  Cyprian  sum- 

moned a  council  which  excommunicated  Felicissimus  and 
the  presbyters  who  sympathized  with  liira.  Refusing  to 
submit,  the  party  chose  one  of  their  own  number  (Fortuna- 
tus)  in  place  of  Cyprian  as  bisho|i.  Felii-issimus  was  de- 

puted to  represent  their  cause  at  Rome  and  to  sustain  charges 
■against  Cyprian.  This  project  failed,  and  the  schism  soon 
■came  to  an  end.  See  Cijprianic  EpiMes.  38  and  55,  for  the 
character  of  Felicissimus,  drawn  in  the  darkest  colors. 

Another  Felicissimus  was  a  friend  of  Cyprian,  and  first 
to  suffer  in  the  Decian  persecution.  It  is  uncertain  whether 
he  is  the  St.  Felicissimus  named  in  the  martyrologies. 

Felic'itas,  Saint  ;  a  martyr;  put  to  death. with  her  seven 
sons,  at  Rome  under  Antoninus  Pius  (about  150  a.  \>.).  All 
were  arraigned  together  before  the  tribunal  of  Publius  the 
prefect.  To  the  question  whether  they  would  sacrifice  to 
.idols,  they  replied  by  a  firm  refusal,  fearlessfy  confessing 

their  Christian  faith."  The  otiicer  informed  the  emperor  of their  refusal,  and  by  him  they  were  left  to  the  sentence  of 
the  judges,  who  ordered  the  sons  to  be  put  to  death  by  di- 

verse punishments,  but  the  mother  to  be  beheaded. 

Fel'illiB  [Mod.  Lat.  deriv.  of  Lat.  fells,  cat] :  a  family  of 
carnivorous  njammals  (typical  genus  Fi'lia)  comprisingthe 
eats ;  distinguished  liy  the  reduction  of  the  true  molars  to 
one  on  each  side  of  either  jaw.  by  the  alisence  of  an  alisphe- 
noid  canal,  thirteen  dorsal  vertebra',  and  digitigrade  feet 
provided,  with  the  exception  of  the  cheetah,  with  retractile 
claws.  The  skeleton  shows  special  modifications  for  a  pred- 
■atory  life.     The  wide  zvgomatic  arches  alk^w  mom  for  the 

jiowerfiil  muscles  which  move  the  jaws;  the  canine  leelh 
are  lor  (liercing  and  tearing;  tlu^  digitigrade  feet  give  an 
elastic,  noiseless  step;  the  hind  limlis  arc  adapted  for  leap- 

ing, while  the  powerful  fore  legs  have  great  freedom  of  mo- 
tion for  striking,  grasping,  or  tearing.  The  family  is  the 

most  highly  specialized  of  the  ('iirnimra,  and  its  members, 
almost  without  exception,  live  on  the  fresh  flesh  of  animals 
which  tliey  have  killed  themselves.  For  various  kinds  of 
cats  see  Cheetah.  Jaguar.  Leofakd,  Lion,  Lv.nx,  Ocelot, 
Panther,  Pu.ma.  and  Thjer.  F.  A.  Lucas. 

Felix  I.;  saint;  succeeded  Pope  Diouvsius  Jan.  5,  269 
A.  D.  In  the  persecutions  under  the  Roman  Em))eror  Au- 
relian  he  was  condemned  to  die,  but  expired  in  prison  Dee. 
30.  274.— Felix  II.,  pope;  chosen  by  the  Arians  or  by  the 

Emperor  Constantius  in  355,  during  Liberius's  exile,  "upon whose  return  he  was  expelled.  I).  Nfiv.  22.  365,  and  was 
canonized  by  the  Romish  Church. — Felix  III.,  jiope  in  483 
A.  D..  was  a  native  of  Ronu'  and  great-grandfather  of  Greg- 

ory the  Great.  His  condemnation  of  Acsius.  Patriarch  of 
Constantinople,  accused  of  heresy  in  484,  occasioned  the  first 
schism  between  the  Eastern  and  the  Western  Churches.  I). 

Feb.  24.  492.— Felix  IV.,  pope  in  July,  526,  appointed  bv 

Theodoric,  King  of  the  Goths.  D.  Oct.,  530.— Felix  V', pope  or  antipojie.  Duke  Amadeus  of  .Savoy  abdicated  his 
ducal  crown  in  1433. and  retiri'd  to  Ripaille  on  Lake  Geneva 
to  live  as  head  of  a  monastic  connnunity.  But  he  was 
elected  pope  by  the  Council  of  Basel  Nov.  5.  1439.  and  con- 

secrated July  24,  1440.  Failing  to  get  recognition  from  the 
great  powers,  he  renounced  the  ])ontificate  Apr.  9,  1449.  be- 

came Cardinal  of  San  Sabina  and  papal  general-vicar  for 
Savoy.  Basel,  Strassburg.  and  contiguous  jjarts,  and  d.  in 
Ripaille,  Jan.  7, 1451. — Felix.  Bishopof  Urgel.  in  Catalonia, 
in  the  eighth  century:  was  a  man  of  great  acuteness  and 

learning  and  formulated  the  "  Adoptian  heresv  " — i.  e.  that 
Christ,  as  man.  was  merely  the  adopted  son  of  (jod.  He  was 
lianished  about  800.  and  died  at  Lyons  about  818. 

Felix  (in  (ir.  *^Aif).  Axtonius:  a  freedman  of  the  Em- 
peror Chiudius.  whence  he  was  also,  according  to  Suidas, 

called  Claudius:  a  brother  of  the  powerful  freedman  Pallas, 
through  whose  influence  with  the  emperor  and  the  Empress 
Agrippina  Felix  was  a[ipointed  as  procurator  of  Juda'a  in 
52  A.  D.  Throughout  the  whole  of  his  administration  he  had 
to  cimtend  against  riots  and  seditions  of  every  sort,  stirred 
up  by  bandits,  the  so-called  sicarii.  religious  zealots,  and 
false  prophets.  His  suppression  of  them  was  distinguished 
by  a  cruelty  and  rapacity  which  defeated  its  own  end  and 
was  productive  of  more  crime  and  disturbance  than  ever. 
It  was  this  Felix  to  whom  St.  Paul  was  sent  for  trial  after 
his  arrest  at  Jerusalem,  and  before  whom  he  so  "  reasoned  of 

rigliteousness.  temperance,  and  judgment  to  come "  tliat 
"Felix  ti'cndiled."  Nevertheless  he  was  detained  by  him 
for  two  years,  and  was  finally  released  by  Felix's  successor, 
Festus.  In  a.  u.  60  (or  61)  he  was  succeeded  by  Festus, 
whereupon  the  leading  Jews  of  Ca^sarea  went  to  Rome  and 
brought  accusation  against  him  Ijefore  tlie  emperor  (prob- 

ably with  special  reference  tfi  the  part  he  had  jilayed  in  the 
suppression  of  the  riots  between  the  Jewish  and  Syrian  in- 

habitants of  Ca>sarea).  but  through  the  intercessiim  of  his 
powerful  brother,  the  freedman  Pallas,  he  e.scajied  punish- 

ment. Cf.  esp.  Josephus,  Aiitiq.  Jiid.  (xx.,  7  and  8)  and  Bel. 
Jud.  (ii.,  12  and  13).  G.  L.  Hexdrickson. 

Felix,  Marcus  Mixucius  :  commonly  called  Minucius 
Felix;  an  eloquent  Roman  lawyer  and  one  of  the  earliest 
Christian  writers,  perhaps  before  Tertullian,  although  his 
period  is  variously  set  between  170  and  303  a.  d.  AVrote 
the  dialogue  Ortavius,  designed  as  a  popular  defense  of 
Christianity,  and  remarkable  for  its  choice  diction.  Possi- 

bly he  came  from  Africa..  See  W'olfflin.  Ai-chiv  fur  Lat. 
Le.rU-i>grnpliie.  vol.  vii..  jiji.  468-484.  M.  Warren. 

Fellali.  fi'l'hiii.  plur.  Fellahiii.  -hc"en  [Arab.,  plowman, 
peasant]  ;  one  of  the  laboring  class  in  Egypt.  The  fellahin 
are  mostly  JMohammedans,  but  a  few  of  them  are  Copts. 
Except  the  slaves,  they  are  the  lowest  class  of  the  popula- 

tion. Politically  and  socially  they  are  in  a  deploralile  con- 
dition. They  are  far  more  numerous  than  any  other  body 

of  the  Egyptian  people.  They  are  of  mixed  Coptic,  Arabian, 
and  Nuliian  stock.  They  are  licentious,  idle,  and  obstinate 
from  the  effects  of  many  ages  of  grievous  oppression.  The 
name  fi'Uahiii  is  also  given  to  the  laboring  classes  of  otlier 
Mohammeilan  countries. 

Fellat'as.  or  Fii'Ias :  a  Jlohamniedan  people  of  the  West- 
ern Sudan  in  Afri<a.  remarkable  for  their  enterprise,  in- 

telligence, and  religious  zeal.     They  are  a  race,  and  not  a 
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nation — have  many  tribes,  several  shades  of  eolor  atul  va- 
rieties of  form,  probably  from  tlie  fact  Uiat  tliey  liavc  blend- 

ed witli  varions snbjeet-raees.  Tliey  cultiva-te  Molianunedan 
loarnins  with  much  (Mitlmsiasm.  Tlieir  liistory  is  qiiiU'  ob- 
seure.  SoUoto  is  their  pi-ineipal  state,  but  tliey  are  the  pre- 
doniiiKiiil  |ieo|)le  of  many  eoniitries  in  the  Sudan. 

Follciiberg,  fel'l'Mi-barrh.  I'hiupp  Emanuel,  von  :  eduea- tor  and  stalesman  ;  b.  in  Berne,  Switzerland,  June  37,  1771 ; 

was  a  descendant  on  the  mother's  side  of  A<lmiral  Van 
Tromp.  In  youth  he  imbibed  in  some  measiii'e  tiie  philan- 

thropic views  of  Pestalozzi,  his  father's  friend.  Fellenberg 
studied  at  Colmar  and  Ti'ibintreii,  and  a  visit  to  Paris  just 
after  Kobesiiierre's  death  eonvineed  him  1  hat  a  better  public 
education  was  necessary  to  the  safety  of  society.  Jle  op- 
))osed  the  French  in  their  oceujiation  of  Switzerland,  for 
which  cause  he  was  banished,  but  after  his  return  was 
employed  in  important  diplomatic,  political,  and  milil^ary 
olliees!  After  failins'  to  secure  government  aid  in  his  ])lans, 
he  founde(l  in  179!)  his  famous  cducat  ioiial  and  matiual-labcjr 
establishment  on  his  own  est:ite  .at  llotwyl,  near  Schoidiiihl, 
in  the  canton  of  Berne,  anil  to  this  school  he  cotisecrated  all 

his  large  fortune.  In  1H()4  I'estalozzi  reinoveil  his  Burgdorf 
school  to  the  old  monasti-ry  of  Mi'inehen-Buchsee,  adjoining 
Hofwj'l.  Here  the  teachers  gave  the  chief  direction  to  Fel- 

lenberg, as  Pestalozzi  said,  "  Not  without  ray  consent,  but  to 
my  profound  mortification."  In  1B05  Pestalozzi  accepted  a 
call  to  open  a  school  at  Yverdun.  In  1807  Felleuberg  es- 
tablislieil  a  scientific  department,  and  in  1808  a  normal 
school  and  an  agricultural  institution,  where  scientific  agri- 

culture was  taught  and  practiced  and  farming  implements 
manufactured.  The  Ilofwyl  institution  flourished,  and  be- 

fore Fellenberg's  death  there  were  in  it  ten  distinct  depart- ments of  instrtiction.  Childreti  of  all  ages,  the  rich  and  poor 
alike,  were  received.  The  wife  and  nine  children  of  Fellen- 

berg assisted  liim  in  his  work.  He  died  at  Berne  while 
grand  bailiff.  Nov.  31.  1844.  A  few  years  iifter  his  death 
his  establishment  was  abandonoil.  Fellenberg  was  in  tem- 

per and  method  almost  the  exact  opposite  of  Pestalozzi, 
though  he  pursued  the  same  ends.  The  ruling  spirit  of  his 
school  was  eommou  sense.  Order  was  there  as  prominent 

as  the  lack  of  it  was  at  Yverdun.  See  Payne's  Lectures  on 
the  History  of  Education.        Revised  by  C.  H.  Thukber. 

Fellows,  Sir  Charles:  b.  at  Nottingham,  England,  in 
179!) ;  made  four  expediticms  into  Asia  Minor;  collected  tlie 
Lycian  Marbles,  now  in  the  British  Museum ;  was  knighted 
in  1841.  Author  of  Jourmd  of  an  Excursion  into  Asia 
Minor  (18*)):  a  Journal  (1841)  of  his  second  expedition: 
Xantliian  Marljles  (1848):  Account  of  an  Ionic  Troptiy 
Monument  (1848);  Coifis  of  Ancient  Lycia  (18.55),  etc.  The 
rich  archaiologieal  remains  of  Lycia  were  quite  unknown 
until  descrilied  by  him.     D.  at  Nottingham,  Nov.  8,  1860. 

Fellow  Servants :  two  or  more  pei-sons  who  are  sub- 
ject to  the  same  general  control,  and  engaged  in  the  same 

pursuit.  The  rule  of  law  is  that  one  who  engages  in  the 
employment  of  another  for  the  performance  of  specified 
duties  and  services,  for  a  compensation,  takes  upon  himself 
the  ordinary  risks  and  perils  incident  to  the  performance 
of  such  services,  including  the  perils  arising  from  the  care- 

lessness and  negligence  of  those  engaged  in  the  same  em- 
ployment. So  that  while  a  master  is  ordinarily  liable  to  a 

third  person  for  the  wrongful  acts  of  his  servant  if  the  acts 
are  done  in  the  execution  of  the  master's  business  within 
the  scope  of  the  servant's  employment,  yet  the  master  is  not liable  if  the  person  injured  is  a  fellow  servant  with  him 
who  worked  the  injury  in  tlie  manner  above  defined.  The 
test  for  determining  who  are  fellow  servants  does  not  con- 

sist in  the  grade  or  rank  of  the  offending  or  injured  serv- 
ant, but  in  the  character  of  the  act  done  by  the  offending 

servant.  If  the  act  is  one  which  the  law  implies  a  contract 

duty  upon  the  employer's  part  to  perform,  then  the  offend- 
ing em])loyee  is  not  a  servant  l)ut  an  agent,  and  the  master's 

liability  is  clear.  A  master  who  kiuiwingly  employs  and 
retains  an  incompetent  servant  is  liable  for  injuries  done  by 
sucli  servant  to  a  fellow  servant,  if  it  appears  that  the  injured 
servant  did  not  know  and  did  not  have  the  means  of  know- 

ing of  the  incompetency  of  his  fellow  servant,  and  provided 

the  injury  is  tlie  result  of  the  fellow  servant's  unskilfullue.ss 
or  incompetency.  If  a  servant  is  geiii'rally  known  to  be 
incomjieleiit  the  master  is  chargeable  with  negligence  in  not 
knowing  what  that  reputation  is.  If  the  master  originally 
used  due  care  in  the  selection  of  the  servant,  and  subse- 

quently obtains  knowledge  of  his  unfitness,  but  c^ontimies 
him  in  his  employment,  lie  makes  himself  thereby  liable  for 

injuries  resulting  to  fellow  servants  from  such  unskillful- 
ness.  In  (ireat  Britain,  and  in  some  of  the  commonwealths 
of  the  U.  S.,  statutes  have  been  passed  on  this  subject  eliang- 
ing  the  common-law  rule,  and  making  the  master  in  some 
cases  liable  for  injury  cau.sed  to  emjiloyees  by  the  negligence 
of  a  co-employee.     See  Ma.stkr  and  Servant. Henry  Wade  Bogeks. 

Fellowship:  in  the  universities  of  Oxford,  Cambridge, 
Durham,  and  Dublin,  a  [losilion  held  Viy  the  fellows  (sorAi) 
of  a  ]iarticular  college.  The  fellows  were  originally  poor 
.students  (chieiiy  of  divinity)  who  received  the  income  of  the 
fellowship  as  a  means  of  support,  but  when  they  obtained 
a  sutlicieiit  beiielici',  or  became  owners  of  pro]ierty  beyonil 
a  certain  amount,  or  by  marriage  signified  their  abandon- 

ment of  the  Churcli,  they  lo.st  the  fellowship.  The  .same 
causes,  with  some  niodificatifuis  and  exceptions,  will  vacate 
a  fellowshi]!  at  present.  Now.  however,  the  fellowships  are 
rewards  for  eminent  scholarship,  yielding  in  some  cases  a 
very  handsome  income,  besides  other  valuable  perquisitites. 
Kecent  legislation  has  much  sinqilified  the  ancient  system 
of  fellowsliips.  The  .system  of  fellowships  has  extended 
ra]iidly  among  colleges  and  universities  in  the  U.  S.  The 
conditions  under  which  they  are  awarded  vary  in  different 
institutions.  They  are.  howc'ver.  always  given  to  college 
graduates  of  superior  attainments,  to  enable  them  to  pursue 
advanced  stutlies.  Generally  they  are  tenable  for  a  year 

only,  though  holders  may  be  re-elected.  The  stipends  are 
never  large.  $500  per  annum  being  the  usual  amount.  The 
fellows  hold  the  most  dignitii^d  position  in  the  student  body, 
and  the  ranks  of  the  faculties  are  ajit  to  be  recinited  from 
them.  In  a  number  of  institutions  in  the  U.  S.  the  trustees 

are  called  fellows.  Revised  by  C.  H.  Thiirbee. 
Felltliain.  or  Feltliam.  Owen:  author;  b.  in  Suffolk, 

England.  ItidS;  was  for  a  time  an  inmate  of  the  Earl  of 
Thomond's  household.  Felltham  wrote  about  1628  his  Re- 

solves, Diririe.  Moral,  and  Political,  a  book  of  moral  re- 
flections which  was  very  popular  in  the  seventeenth  centur)', 

and  lias  been  often  reprinted.     D.  in  1677. 

Fe'lo  de  se  [Med.  Lat..  a  felon  concerning  himself,  mur- 
derer of  himself;  felo  is  the  Lat.  form  of  a  Romance  word ; 

cf.  Ital.  fellone,  Fr.  felon,  ultim.  of  Germ,  origin]  :  one  who 
commits  suicide.     See  SriciUE. 

Felon  :  See  Whitlow. 

Felony  [0.  Fr.  felonie,  deriv.  of  felon ;  ef.  Ital.  fellone, 
outlaw,  a  word  of  German  origin] :  as  a  term  of  the  Eng- 

lish common  law,  an  offense  the  commission  of  which  was 

attended  with  a  forfeiture  of  the  wrongdoer's  lands,  goods, 
or  both  ;  distinguished  from  a  misdemeanor.  The  principle 
of  classification  in  accordance  with  which  aU  crimes  were 
divided  into  the  two  classes  ot  felonies  anA  misdemeanors 
did  not  depend  upon  any  definite  inherent  peculiarity  by 
which  the  offenses  in  one  category  *ere  separated  from 
those  in  the  other,  but  merely  upon  the  difference  in  the 

modes  of  punishment  adopted.  Death  was  in  a  large  num- 
ber of  instances  superadded  to  forfeiture  in  the  case  of 

felonies,  but  was  not  a  distinguishing  characteristic  of  this 
grade  of  offense.  The  common  belief  that  in  order  for  a 
crime  to  be  felonious  it  must  be  one  for  which  capital  pun- 

ishment is  inflicted,  is  entirely  erroneous.  In  the  law  of 
Great  Britain  there  have  been  some  important  changes  made 

in  the  laws  concerning  forfeiture,  but  the  term  "  felony  "  re- 
tains its  previously  established  signification,  and  no  offense 

comes  under  this  designation  to  which  forfeiture  is  not  an- 
nexed as  a  penalty.  Goods  and  chattels  are  forfeited  upon 

conviction  for  any  felony,  but  in  the  case  of  lands  conviction 
alone  is  not  sufficient,  but  sentence  of  attainder  must  be 

pronounced.  (See  Attaixder.)  By  attainder  for  felony  the 

offender  forfeits  the  profits  of  all"  freehold  estates  during life ;  if  thi^  offense  be  murder,  he  also  forfeits,  after  his 
death,  all  lands  held  in  fee  simple  to  the  crown  for  a  year 
and  a  day.  (See  PoEFEiTrRE.)  In  the  V.  S.,  where  the 
nature  anil  punishment  of  crimes  are  generally  determined 
by  statutory  provisions,  there  is  no  universally  recognized 

nieaning  given  to  the  word  "felony."  Some  States  which have  still  retained  it  in  use  give  to  it  a  specific  definition, 

employing  it  to  designate  crimes  involving  a  certain  kind  of 
penaltV.  but  making  the  penalty  of  a  different  character 
from  tiiat  liy  wliicliits  meaning  was  originally  determined. 

Thus  in  New  York  any  ott'ense'  punishable  by  death  or  by 
imprisonment  in  a  State  prison  is  a  felony.  In  a  few  States 
the  use  of  the  term  is  entirely  discarded,  and  if  it  be  em- 
ploved  at  all  in  legal  proceedings  it  is  without  defiiiiteness 
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an<l  prpcision  of  meaiiina:.  Korbpariiig  to  prosecute  a  fel- 
ony for  a  eonsidoratiun  eonsi  it  iitos  the  crime  of  Compouxd- 

INU  OF  Fklony  {g.  v.).    See  the  article  Crime. 
Ueorge  Chase. 

Fel'sing:.  Jakob:  engraver;  b.  at  Darmstadt,  (lernuiny, 
in  1802  ;  wrought  in  Italy  ten  years,  and  then,  in  1883,  ob- 

tained at  Darmstadt  tlie  title  of  engraver  to  the  court. 

7*//!?  Mnrriage  of  Saint  Catherine,  after  Correggio,  Holy 
FrimHii,  after  Overbeck,  are  among  his  best  works.  D.  at 

Diirms'tadt,  Mar.  29,  1875. 
Felsite,  or  Felstone  :  a  hard  flinty  rock  which  has  about 

the  .same  chemical  composition  as  granite,  but  which  to  the 
unaided  eye  appears  homogeneous.  The  microscope  shows 
such  rocks  to  be  composed  of  the  same  mineral  ingredients  as 
granite,  but  in  an  extremely  finely  divided  state.  They  are 
therefore  called  cryptocrystalline.  Such  rocks  are  identic- 

al with  the  base  or  groundmass  of  the  porphyries,  with 
which  they  are  geneticjdly  closely  related,  although  they 
are  free  from  porphyritical  crystals.  They  have  originated 
through  the  devitrification  of  ancient  glassy  rocks,  or  were 
produced  by  the  original  crystallization  of  a  molten  magma. 
They  are  frequently  banded,  and  may  be  of  any  color.  The 
banding  may  be  due  to  original  flow  structure  in  the  vis- 

cous mass,  or  it  may  be  the  result  of  pressure  and  shearing 
on  the  solid  mass.  Possibly  similar  rocks  may  also  be  pro- 

duced from  acid  volcanic  ashes  or  other  sejlimentary  nuite- 
rial,  and  may  then  have  a  true  stratification.  Felsite  is  also 
known  as  peirosilex  or  hallcflinta.    George  H.  Williams. 

Felspar :  See  Feldspar. 
Felstone  :  See  Felsite. 

Felt  [0.  Eng.  felt  :  Germ.  Fih.  Cf.  Lat.  pilus,  hair,  and 
Gr.  ttTaos,  felt,  fez] :  a  stuff  composed  of  wool,  fur,  or  hair, 
of  which  the  fibers  are  so  entangle<l  .-md  interlaced  that  they 
can  not  readily  be  separated.  l''elt  is  a.n  article  which  has 
long  been  known.  Homer  and  Hesiod  distinctly  mention 
it.  It  was  a  common  material  for  caps,  hosiery,  floor- 

cloths, tents,  and  cloaks.  It  has  long  been  known  in  the 
East,  and  the  nomads  of  the  desert  largely  occupy  tents  of 
felt.  Tliere  is,  however,  a  tradition  that  St.  Clement  dis- 

covered felt  while  on  a  pilgrimage.  Having  put  a  bat  of 
carded  wool  into  each  shoe  to  save  his  feet  from  blistering, 

he  found  at  liis  journey's  end  tluit  moisture  and  friction had  converted  the  wool  into  felt. 

Waste  wool  is  largely  employed  for  felting.  It  is  first 
deprived  of  its  oil,  then  carded  and  jilaced  in  a  machine, 
where  it  is  kept  wet  with  hot  water  and  suljjected  to  a  proc- 

ess of  beating,  by  which  tlie  fibers  are  made  to  move  upon 
each  other  until  the  interlocking  of  their  serrations  and  the 
curling  of  the  fiber  itself  unite  the  whole  into  a  compact 
sheet  of  felt.  The  fulling  of  cloth  is  but  a  partial  felting 
of  wool  already  woven.  Felted  wool  is  used  for  carpets 
(often  beautifully  printed),  carpet-covers,  coarse  hats,  car- 

riage-linings, and  even  for  cloaks  and  other  garments.  The 
cheapest  woolen  rags,  etc.,  are  worked  into  felt  for  covering 
steam-boilers.  This  is  an  excellent  non-conductor,  and 
greatly  diminishes  the  waste  of  heat.  Roofing  felt  is  a 
coarse  kind,  usually  coated  and  filled  with  coal-tar  and 
sometimes  with  tar  and  powdered  slate.  Felt  is  also  used 
for  sheathing  walls,  and  is  useful  as  a  non-conductor  of 
heat.  Pelt  for  hats  is  made  of  the  fur  of  nutria,  raccoons, 
beavers,  conies  (rabbits),  etc.,  and  is  generally  mixed  with 
some  Saxony  or  other  felting  wool.  The  heap  of  fur  is 
struck  with  a  bowstring  until  it  falls  into  an  even  laver, 
and  it  is  felted  by  working  it  with  the  hands  in  a  soapy 
liquid.     Machinery  is  also  sometimes  used  in  this  process. 

Felt,  .Joseph  Barlow,  LL.  D.  :  antiquarian  ;  b.  at  Salem, 
Mass.,  Dec.  22, 1789  ;  graduated  at  Dartmouth  College  1818; 
was  pastor  of  Congregational  churches  at  Sharon  and  at 
Hamilton,  Mass.,  from  1821  to  1824,  and  from  1824  to  1834, 

resi)e(-tively.  In  1846  he  completed  the  classification  and 
binding  of  the  archives  of  the  State  of  Massachusetts,  tor 
which  he  had  been  commissioned  by  Gov.  Everett  in  Apr., 
1836.  He  also  procured  from  the  English  archives  dupli- 

cates of  records  which  had  been  lost.  He  was  president  of 
the  New  England  Historical  and  Genealogical  Society  1850- 
53,  besides  holding  other  offices  in  kindred  institutions. 
Annals  of  Salem  (1827) ;  Historical  Account  of  Massa- 

chusetts Currency  (1839);  Ecclesiastical  History  of  Xew 
England  (2  vols..  1855-62),  etc..  were  among  his  publica- 

tions.    D.  at  Salem,  Sept.  8,  1869. 
Felton.  Cornelius  Conway,  LL.  D. :  scholar  .and  author; 

b.  at  West  Newbury.  Mass.,  Nov.  6,  1807  :  graduated  at  Har- 

vard College  1827;  in  1829  he  was  appointed  Latin  tutor  at 
Harvard  College;  in  1830  Greek  tutor  at  the  same  institu- 

tion. In  1832  he  became  Eliot  Professor  of  Grei^k  there, 
and  July  19,  1860,  was  inaugurated  president  of  the  college. 
Member  of  the  American  Academy  of  Arts  and  Sciences, 
and  regent  of  tlio  Smithsonian  Instil ute.  Among  his  nu- 

merous |iublications  nuxy  be  nieiilioncd  :  Homer,  with  Eng- 

lish yoles  and  Fla.rman's  lit iisl rations  (1833);  Aristoph- 
anes, Cluuds  (1841) ;  Birds  (1852) :  Isocrates,  Pcmegyricus 

(1849);  ̂ lischylus,  Agamemnon  (1849):  Menzel's  German 
Literature  (transhition,  3  vols.,  1840);  Ancient  Literature 
and  Art,  in  conjunction  with  Sears  and  Edwards  (1843) ; 

revision  of  Smith's  History  of  Greece  (185.5);  Selections 
frimi  Modern  Greek  Writers  (1856) ;  translation  of  Guyot's 
Earth  and  Man  (1849) ;  Life  of  Gen.  Eaton,  in  Sparks's 
American  Biography.  D.  at  Chester,  Pji,.,  Feb.  26,  1862. 

Revised  by  Alfred  Gi'Deman. 

Felue'oa  [Ital.  felucca  (whence  Fr.  feloucjne.  Germ.  Ee- 
lucke).  from  Arab. /aZw/fa,  deriv.  of  /mM-,  a  ship] :  a  vessel 
used  in  the  Mediterranean  Sea,  having  a  small  tonnage, 
light  draught,  and  great  speed  with  a  light  wind.  These 
vessels  have  from  ten  to  eighteen  sweeps,  or  large  oars, 
carry  lateen  sails,  and  have  frequently  a  rudder  at  each  end 

so  that  they  may  Ije  used  as  "  double-enders  "  and  may  re- 
verse their  course  without  tacking  or  veering. 

Feme  Coverte  :  See  Married  Women. 

Feiii'erii,  or  Feh'inarn :  a  very  low,  perfectly  level, 
marshy,  but  fertile  island  in  the  Baltic,  belonging  to  Prus- 

sia, and  separated  from  Holstein  by  a  narrow  and  shallow 
souiiil.   It  has  two  towns.  Burg  and  Petersdorf.     Pop.  9,800. 

Fe'mur  [Lat.,  thigh-bone]  :  in  the  vertebrate  skeleton  the 
proximal  bone  of  tlie  posterior  extremity,  interposed  be- 

tween the  innominate  bone  and  the  tibia  and  fibula,  the 
bones  of  the  leg.  It  has  (1)  a  globular  head,  rotating  within 
the  acetaVnilum  or  socket  of  the  hi]i,  and  joined  by  a  (2) 
neck  to  the  main  femur  or  (3)  shaft:  also  (4,  5)  a  greater 
and  a  lesser  trocha?>ter,  prominences  for  attaching  the  ro- 

tating muscles  and  giving  them  leverage  ;  (6)  a  linea  aspera, 

or  "  rough  line,"  running  lengthwise  for  the  attachment  of 
muscles;  and  (7,8)  outer  and  inner  condyles,  at  the  lower 
end,  affording  aiticulating  surfaces  for  union  with  the 
bones  of  the  leg.  The  femur  in  man  is  popularly  called  the 
thigh-bone.  The  term  femur  is  also  applied  to  a  part  of  the 
leg  of  an  insect.     See  Entomology. 

Fencing'  [deriv.  of  fence,  an  abbrev.  of  defence'] :  prop- erly, the  art  of  using  a  weapon  as  a  means  of  defense  as  well 
as  attack.  When  men  covered  with  armrr  and  carrying 
large  shields  assailed  one  another  with  swords,  halberds, 
axes,  or  other  cutting  and  piercing  weapons,  there  was  but 
little  attempt  at  fencing;  the  sword-play,  etc.,  of  the  time 
had  to  do  chiefly  with  ways  of  reaching  the  flesh  in  spite  of 
its  coverings  and  guards.  But  men  undefended,  or  almost 
undefended.  carr\ing  only  small  bucklers  ami  perhaps  head- 

pieces, used  a  kind  of  fencing  called  sword-and-buckler 
play,  in  which  the  parrying  or  fending  was  done  chiefly  but 
not  wholly  by  the  buckler.  The  ada^itation  of  this  to  the 
supjiosed  needs  of  the  noble  or  knightly  class  at  the  close  of 
the  fifteenth  century,  when  armor  was  less  commonly  worn 
than  before,  took  the  form  of  rajiier  and  dagger  play.  The 

rapier,  a  heavy,  straight,  double-edged,  and  pointed  sword, 
over  4  feet  long  and  weighing  from  2i  to  3  lb.  without  its 
sheath,  was  used  chiefly  for  the  Ihrust;  rarely,  thougli  some- 

times, to  cut  with  the  edge.  Parrying  was  chiefly  done  by 
means  of  the  dagger  held  in  the  lefthand.  In  default  of 
the  dagger,  a  cloak  wrapped  around  the  arm  enabled  the 
arm  aloiie  to  put  thrusts  aside.  In  the  sixteenth  century 

many  works  were  published  with  copious  illustrations  to  ex- 
lilain  the  numerous  systems  of  fence  which  different  Italian, 

Spanish,  and  French"  masters  of  arms"  had  devised.  The 
dagger,  though  chiefly  for  warding,  would  sometimes  give 
the  thrust ;  so  the  rapier  would  sometimes  parry,  and  some 

systems  supposed  the  use  of  two  swords  of  equal  length, 
even  as  the  Chinese  sometimes  carry  two  swords  of  the  same 

pattern  in  one  scabbard,  for  veiy  similar  fencing.  There 
was  also  an  elaborate  svstem  of  fencing  with  the  huge  two- 
handed  sword  of  the  Swiss  mountaineers,  the  Highlanders 
of  Scotland  (this  being  the  original  and  proper  ctaynwre), 

and  of  many  kinds  of  foot-soldier  all  over  Europe.  There 
was  also  a  system  of  fencing  with  the  halberd,  not  unlike 
that  used  by  the  Japanese,  as  their  own  illustrated  handbooks 
show,  and  somewhat  like  modern  practice  with  the  liayonet. 
Bavonet-fencing  has  been  slowly  developing  ever  since  the 
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Vmyoiu't  WHS  finally  arniiijiod  so  as  lo  remain  fixed  to  (lie 
musket  and  not  interfere  with  loadinf;  and  firing. 

Dnrinj;  the  reign  of  Louis  XIV.  tlie  small  sword  jiroper 
rc]ilaeed  llie  Ijeavier  weapons  of  earlier  limes.  I  he  two-handed 
fenee  was  almndoned,  and  the  modern  syslem  was  slowly  de- 

veloped. The  small-sword,  when  onee  it  eame  int*)  use,  was 
ildo[)ted  us  the  fairest  weapon  for  dueling  ;  and  tliough  to 
the  custom  of  wearing  it  may  lie  charged  the  disposition  to 

indulge  in  violence,  many  desperate  encounters  in  which  in- 
nocent persons  sometimes  .sullered,  and  the  loss  of  valuable 

lives,  it  must  lie  said  that  the  ]iraetiee  of  Di'KLixi;  ((/.  /'.), 
which  had  previously  been  so  conducted  that  every  unfair 
advantage  was  taken  and  allowed,  and  with  a  revolting  dis- 

play of  ferocious  passions,  was  greatly  humanized  by  the  re- 
finement introduced  by  the  rules  and  art  of  fencing.  Skill 

with  the  .sword  is  practically  of  advantage  to  those  upon 
whom  falls  the  duty  of  the  national  defense,  to  enable  them 
to  use  loyally  the  weapon  they  alone  are  recpiired  lo  wear. 
But  as  the  sword  is  no  longer  generally  worn,  and  is  not, 
among  English-speaking  peoples,  used  in  dueling,  adroitness 
in  its  use  may  no  longer  be  feared  as  likely  to  create  a  fond- 

ness for  contention  ;  and  fencing  may  be  and  is  now  resorted 
to  as  an  enjoyable  and  healthful  recreation  and  as  a  certain 
means  of  physical  development.  As  an  exercise  it  is  void 
of  danger,  gives  no  occasion  for  rudeness,  calls  for  no  ovei- 
■exertion,  yet  brings  into  active  and  graceful  [ilay  every 
muscle  of  the  body,  and  demands  the  eager  and  unremitting 
attention  of  every  faculty. 
A  distinguished  French  authority  on  the  art  of  fencing 

declares  that  a  swordsman,  on  crossing  blades  with  an  an- 
tagonist and  before  closing  in  combat,  must  take  in  at  a 

glance  the  intellectual  and  physical  powers  of  his  adversary, 
so  as  to  judge  of  the  employment  he  will  likely  make  of 
them,  and  decide  by  tlie  first  few  movements  of  liis  weapon 
if  he  is  a  man  of  nerve  or  one  that  may  be  intimidated  or 
confused ;  ob.serve  on  the  instant  if  his  guard  is  faulty,  and 

■what  advantage  may  be  taken  of  it ;  discover  by  feints  his 
natural  parry,  and  by  his  attitude  and  aspect  whether  his 
forte  is  the  attack  or  defense ;  if  he  will  probably  rush  in, 
trusting  all  to  strength  and  audacity;  and  if  he  is  one  of 
whose  attack  signal  advantage  may  be  taken  if  anticipated, 
or  who  will  contend  warily  with  the  skill  of  one  accustomed 
to  fencing,  and  must  therefore  be  attacked  with  caution. 
This,  so  true  in  mortal  combat,  must  be  borne  in  mind  by 
fencers  to  secure  the  best  advantages  from  the  use  of  foils  as 
an  exercise. 

Tlie  Foil. — The  foil  or  small-sword  consists  of  two  parts, 
the  hilt  and  blade :  and  the  hilt  of  thi'ee  pieces,  the  pom- 

mel, the  gripe,  and  the  guard.  Tlie  ]iart  of  the  blade  near- 
est the  guard  is  the  fort.  The  two-thirds  nearest  the  point 

are  the  feeble.  The  side  of  the  gripe  on  which  the  thumb 
rests  should  be  broad,  Hat,  and  convex,  the  opposite  side 
-Slightly  concave. 

To  hold  the  foil  or  sword  in  the  most  advantageous  man- 
ner, the  thumb  must  be  extended  along  the  convex  side  of 

the  handle,  and  at  least  half  an  incli  from  the  guard.  The 
forefinger  is  partially  extended  on  the  under  side,  the  mid- 

dle portion  opposite  the  thumb.  The  remaining  fingers 
■embrace  lightly  the  side  of  the  handle.  At  the  moment  of 
making  a  blow  or  parry  the  handle  is  firmly  grasped,  but 
to  hold  it  so  constantly  would  soon  fatigue  and  paralyze  the 
hand. 

The  guard  is  the  attitude  a  swordsman  assumes,  best  cal- 
culated for  attack  and  defense.  It  is  the  position  men  take 

naturally  when  they  meet  in  combat.  The  right  foot  is 
twice  its  length  in  front  of  the  left,  the  knees  bent  e(pially, 
the  right  being  vertically  over  the  instep.  The  body  sliould 
be  erect,  and  its  weight  resting  a  little  more  on  the  left  than 
the  right  leg.  The  right  foot  should  point  directly  to  the 
front,  and  the  knees  be  flared  apart.  The  weapon  is  at  the 
same  time  raised  to  the  height  of  the  waist  and  turned  near 
the  left  side,  bringing  the  point  to  the  front ;  the  right  arm 
is  extended  till  it  is  half  bent,  the  elliow  about  6  inches  in 
front  of  the  side  and  turned  in  toward  the  body,  the  hand 
at  the  height  of  and  opposite  the  right  nipple,  the  nails 
turned  up,  Ihe  thumb  horizontal,  the  back  to  the  right.  Tlie 
point  of  the  blade  should  be  at  the  height  and  in  front  of  the 
«yes.  Thi^  left  hand  is  extended  to  t  he  rear  and  a  few  inches 
higher  tlian  the  head,  the  elbow  is  slightly  bent,  the  hand 
open,  palm  to  the  front.  The  .ai'iu  from  the  shoulder  to  the 
«nd  of  tlu!  fiiig(!rs  forms  a  curve.  The  reverse  of  this  jiosi- 
tion  is  true  for  left-handed  men.  The  guard  here  described 

is  the  "  middle  guard,"  because  in  it  the  weapon  occupies  a 
middle  pi'sitinn  in  reference  tothose  it  assumes  in  the  defense. 

When  on  guard  it  is  essential  to  lie  covered  on  the  side  to- 

ward which  the  adversary's  blade  points. 
If  the  hand  is  carried  to  the  right  till  it  is  so  nearly  in 

front  of  the  right  shoulder  that  the  adversary's  point,  if  ex- 
tended on  that  side,  would  not  touch,  one  is  covered  and  the 

guard  of  tierce  is  formed ;  if  to  the  left  till  the  liand  is  suf- 
ficiently in  front  of  the  left  breast  to  divert  the  point  on 

that  side,  the  guard  of  quarte  is  formed.  The  moment  blades 
are  crossed  one  or  the  other  of  these  guards  is  formed,  and 
is  called  the  oit/dycmmt. 

Men  of  small  stature  should  form  the  guard  with  the  hand 
nearly  as  high  as  the  neck;  these  of  medium  size,  with  the 
hand  as  high  as  the  breast ;  tall  men.  with  the  hand  a  little 
below  the  breast.  Although  the  guard  should  be  habitually 
taken  according  to  stature,  still  it  mu.st  be  varied,  for  it  is 
dangerous  not  to  make  the  height  of  the  guard  correspond 

with  that  of  one's  adversary. 
'J'he  e)i(/ii(/i'>iinit  is  ihe  act  of  cro.ssing  weapons  and  bring- 

ing them  into  contact.  When  the  right  of  the  blades  is  in 
c<intact,  the  engagement  is  in  tierce ;  if  the  left,  the  engage- 

ment is  in  quarte.  When  the  hand  is  turned  so  as  to  bring 
the  back  up  and  obliquely  to  the  left,  and  the  points  lowered 
and  brought  in  contact  on  the  right,  and  at  the  height  of 
the  groin,  the  engagement  is  in  seconde. 

These  are  the  only  three  engagements,  and  from  these  all 
blows  are  made ;  the  last  is  rarely  offered,  unless  from  a  feel- 

ing of  superiority  and  to  provoke  an  attack. 
The  opposition  is  a  slight  nioveinent  of  the  sword  to  bear 

the  point  of  the  antagonist's  weapon  out  of  the  line  of  the 
person  while  delivering  a  blow  to  prevent  falling  upon  it. 
and  to  avoid  receiving  a  blow  in  return  when  in  the  act  of 
recovering  the  position  of  guard.  It  must  be  insisted  upon 
from  the  first  blow  a  beginner  makes  till  it  becomes  a  con- 

firmed habit. 

To  change  the  engagement,  make  a  very  small  quick  move- 
ment of  the  point,  passing  it  under  and  as  near  as  possible 

to  the  blade  of  the  antagonist  to  the  opposite  side :  this 
movement  must  be  abrupt,  and  executed  with  the  fingers 
only,  without  lowering  the  hand.  Cover  at  the  instant  the 
point  of  the  opposing  blade  is  felt. 

Feeting  tlie  blade  consists  in  supporting  and  keeping  the 

weapon  in  contact  with  the  adversaiy's,  without  pressing 
upon  it.  This  requires  a  delicate  sensibility  of  the  hand  most 
essential  to  acquire.  It  indicates,  in  connection  with  the  eye, 

when  the  opponent's  blade  has  commenced  an  attack,  and 
enables  the  weapon  to  be  so  managed  in  the  parries  as  to  de- 

flect a  blow  without  violence. 
Fingering  the  sword  is  to  conduct  the  point  of  the  sword 

by  the  action  of  the  fingers  alone,  without  the  aid  of  the 
wrist.  To  do  this,  the  grasp,  particularly  of  the  two  mid- 

dle fingers,  must  be  alternately  relaxed  and  tightened.  It 
is  only  by  cultivating  this  that  disengagements  can  be 
abruptly  and  closely  made,  and  the  point  moved  with  quick- 

ness, dexterity,  and  precision  either  in  making  a  feint  or 

avoiding  the  adversary's  disengagement  in  order  to  deliver a  Vilow. 

The  hJow  is  the  act  of  directing  the  point  toward  the  an- 
tagonist. It  may  be  delivered  in  two  ways— by  means  of 

the  tJinist,  or  with  the  thrust  combined  with  the  extension 
of  the  body  called  the  deretopment. 

To  thrust,  extend  the  arm  to  the  front  fully  and  vigor- 
ously, raising  the  hand  to  the  height  of  the  mouth,  and 

lower  the  point  slightly  by  tiending  the  wrist,  but  without 
loosening  the  grasp.  At  the  same  time  throw  the  weight  of 
the  body  forward  on  the  right  leg  by  straightening  quickly 
and  stiffly  the  left,  and  bring  down  the  left  arm  by  the  side, 
rigidly  extended,  the  hand  about  3  inches  above  the  left  leg, 
fingers  extended  and  joined,  the  palm  to  the  left. 

The  elevatio)i.  is  raising  the  sword-hand  when  delivering 
the  blow.  This  movement  of  the  hand  increases  the  prob- 

abilities of  making  a  successful  blow,  while  it  acts  as  an  im- 
portant protection  from  a  return  blow. 

The  development  is  executed  by,  in  addition  to  the  action 
prescribed  for  the  ̂ /()•H6•^  advancing  the  right  foot  close  to 
the  ground  about  twice  its  length,  the  left  foot  remaining 
firm  in  its  position  ;  the  body  is  slightly  thrown  forward  in 
an  easy  attitude,  the  head  erect ;  the  right  knee  vertical  over the  instep. 

To  recover  the  guard,  raise  the  toe  of  the  right  foot,  and 
exert  strongly  the  muscles  of  the  right  leg,  throwing  up 
rapidly  the  left  arm  to  the  rear  at  the  same  moment,  and 
take  the  position  of  guard.  The  right  hand  should  be 
brought  instantly  to  its  position,  never  falling  beloir  it. 

The  left  arm  is  an  importaiil  auxiliary  in  all  these  move- 



FENCING 315 

merits  in  maintaining  tlic  equilibrium,  and  in  materially 

assisting  in  the  development  and  reeovery  oi"  the  guard. 
To  advance,  move  the  right  loot  quickly  forward  its  own 

length,  raising  it  but  slightly  from  the  ground,  and  follow 
it  (it  onee  with  the  left,  moving  it  the  same  distance,  and 
resume  the  position  of  guard.  In  advancing  to  make  a  blow 
at  an  antagonist  who  is  out  of  distance,  it  is  necessary  to 
bring  up  the  left  foot  near  the  right,  keeping  the  legs  well 
bent. 

To  retreat,  move  the  left  foot  its  length  to  the  rear,  and 
follow  it  quickly  with  the  right,  moving  it  the  same  distance, 
and  resume  the  position  of  guard.  The  hand  and  jioint 
must  neither  rise  nor  fall  in  these  movements.  The  jioint 
must  remain  steadily  jiresented  in  a  menacing  attitude  at  the 
adversary. 

Points  of  Attack. — There  are  three  general  points  where  an 
antagonist  may  be  attacked  when  on  guard.  As  the  breast 
is  nearest  and  most  vulnerable,  it  is  to  be  aimed  at  whenever 
exposed.  But  the  point  can  not,  in  a  desperate  encounter, 
be  directed  with  absolute  certainty,  and  can  not  but  be 
damaging  wherever  it  touciies.  The  blow  at  the  face  and 
right  side,  on  the  right  of  the  weapon,  is  the  attack  on  the 

"  right "  ;  at  the  face  and  left  side,  on  the  left  of  the  weapon, 
the  attack  on  tlie  "  left ";  and  under  the  sword-arm,  the 
attack  "  below."  Two  of  these  points  are  always  exposed,  as 
the  weapon  can  guard  but  one  at  any  one  moment. 

The  direct  blow  is  the  result  of  the  effort  which  carries  the 
point  to  the  front,  in  the  most  direct  line,  to  the  point  of 
attack.  It  is  the  quickest  of  all  the  blows,  and  of  course 
should  be  executed  whenever  the  opportunity  offers — that 
is,  whenever  the  antagonist  is  uncoi^ered.  For  instance,  if 
engaged  in  tierce,  to  deliver  a  direct  l)low  the  point  would 
be  moved  to  the  front  on  the  same  side  (the  right)  as  the 
engagement,  should  the  antagonist  momentarily  uncover 
himself. 

To  disengage  is  to  change  the  direction  of  the  point  and 
deliver  a  blow  at  the  antagonist  where  he  is  not  protected 
by  his  weapon ;  the  movement  of  the  point  must  precede 
the  development.  But  these  acts  must  be  as  nearly  simul- 

taneous as  possible. 
The  measure  is  the  distance  the  point  attains  when  the 

person  is  fully  developed. 
The  appel  is  striking  the  right  foot  on  the  ground,  and 

generally  twice  in  raiiid  succession,  by  raising  it  about  an 
inch  and  striking  it  back  with  force.  It  is  resorted  to  in 
making  a  feint  to  discompose  the  antagonist,  or  is  done  by 
the  fencer  to  reassure  himself  in  his  position  after  a  retreat, 
and  deter  his  adversary  from  advancing  too  raijidly. 

A  parry  is  the  action  of  turning  aside  the  antagonist's 
blade  from  the  point  at  which  it  is  aimed.  This  is  done 
with  the  fort  of  the  blade.  Ten  parries  have  been  decided 
upon  as  affording  protection  to  the  person  from  all  blows 
that  can  be  directed  at  it.  They  are  designated  by  the  (old) 
French  ordinal  numbers,  and  are  thus  known  in  all  lan- 

guages— viz.,  prime,  seconde,  tierce,  quarte,  quinte,  six,  sept, 
octave,  counter-tierce,  and  counter-quart  e.  Tierce,  quarte, 
quinte.  and  six  are  called  simple  parries,  a.s  the  weapon  is 

Front  view. Parry. Side  view. 

but  slightly  moved  from  the  position  of  guard.  Prime, 
seconde,  sept,  and  octave  are  called  half-counters,  as  the 
point  describes  a  half  circle  in  effecting  the  parry.  The 
remaining  two  are  called  counters,  as  the  point  is  made  to 
describe  a  complete  curve,  returning  to  its  original  position. 
To  parry  correctly,  the  weapon  must  take  a  position  which 
will  protect  the  person,  wliile  at  the  same  time  the  pc.iint  is 
retained  in  front  of  the  antagonist.  The  advantage  of  hav- 

ing a  number  of  parries  is  to  add  to  the  .security  of  the  de- 
fen.se  by  embarrassing  the  antagonist  in  deciding  which  will 
be  resorted  to. 

Prime  is  the  position  that  would  be  involuntarily  taken 
by  one  if  attacked  when  in  the  act  of  drawing  his  blade 
from  the  scabbard.  From  the  position  of  guard  it  is  forme<l 
by  turning  the  hand  until  the  back  is  toward  the  left,  keep- 

ing the  point  stationary  to  the  front,  tlicn  raising  the  hand 

Fruiit  \  iew. Prime. 

diagonally  to  the  left  until  the  foi-e  arm  is  in  front  of  the 
forehead,  desci'ibing  with  the  point,  in  descending,  a  curve 
from  right  to  left,  arresting  it  on  a  line  with  the  left  side  at 
the  height  of  the  waist.  It  is  necessary  to  describe  a  curve 
with  the  ]ioint,  so  that  the  blade  will  cut  the  line  of  ap- 

proach of  the  opposite  weapon.  Executed  properly,  it  is 
most  effective,  as  it  may  be  used  to  turn  aside  every  blow 
that  can  be  made  from  the  position  of  guard,  which  can  not 
be  said  of  any  other  parry.  It  is  particularly  advantageous 
to  men  of  small  stature. 

Seconde  natui-ally  follows   prime   in  case  that  parry  is 
avoided.     From  guard  it  is  formed  by  turning  the  hand  in 

Side  view. Seconde. Front  view. 

pronation,  both  lowering  it  and  moving  it  slightly  to  the 
right,  describing  with  the  point  a  curve,  the  convexity  to 
the  left,  arresting  the  point  on  a  line  with  the  right  side  and 
at  the  height  of  the  groin. 

Tierce. — When  seconde  has  been  avoided  l)y  th(?  antago- 
nist's point,  tierce  would  be  resorted  to  involuntarily ;  it  is 

Tierce. Side  view. 

nearly  the  same  as  1  he  guard  of  tierce.  Prom  the  middle 
guard  it  is  formed  by  moving  the  hand  to  the  right  till  it  is 
opposite  the  right  side,  keeping  it  in  supination — that  is, 
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witTi  the  bdok  tlowTi :  llic  point  moves  as  little  as  possible, 
the  himd  is  drawni  sliglilly  liaek. 

QuarU  would  niiturally  follow  to  parry  a  high  disengraffe- 
ment  from  tieroe.     It  is  formed  from  the  middle  jfiuird  by 

Quarte. 
moving  the  hand  to  the  left  as  far  as  the  left  side,  inclining 
the  nails  slightly  to  the  left.  The  point  is  maintained  in  its 
position  as  nearly  as  possible. 

Quinie. — (Jiiinte  is  naturally  resorted  to  in  order  to  parry 
a  low  disengagement  from  t  ieree.  It  is  formed  by  lowering 
the  hand  diagonally,  placing  it  in  front  of  the  left  side  at 

groin  of  the  antagonist.     Sept  is  used  to  parry  blows  deliv- 
ered at  the  waist,  but  is  less  effective  than  quinte. 

Quinte. 
the  height  of  the  groin,  the  nails  to  the  left;  the  point  is 
arrested  as  nearly  as  possible  on  a  line  with  the  right  shoul- 

der of  the  antagonist. 
Six  was  formerly  tierce  parry,  and  constituted  among 

early  masters  the  guard  of  tierce;  it  is  yet  too  frequently 
confounded  with  the  true  tierce.     It  is  formed  fi-om  middle 

Front  view. Six. Side  view. 

guard  by  turning  the  hand  in  pronation  and  moving  it  op- 
posite the  right  side  ;  tlie  point  is  in  front  of  the  antagonist 

and  at  the  heiglit  of  the  crown  of  the  heail. 
Sept. — This  parry  is  aiso  called  demi-circle.  It  is  formed 

from  middle  gManri>y  Iiending  the  wrist  and  lowering  the 
point,  describing  witii  it  a  slight  curve,  the  convexity  to  the 
right;  the  hand  is  raised  .slightly  and  moved  to  the  left,  <>i>- 
posite  the  left  side,  and  the  point  is  arrested  in  front  of  the 

Side  view. Sept. Front  view. 

Octave. — This  parry  is  formed  from  guard  by  bending  the 
wrist,  retaining  the  arm  in  its  position,  and  lowering  the 
point,  describing  with  it  a  slight  cairve,  the  ccmvexity  to  the 
left;  the  hand  is  moved  in  front  of  the  right  side,  and  the 

point  is  arrested  opposite  the  groin  of  the  antagonist. 
(Umntfr-pnrries  are  those  in  which  the  pf)int  moves  under 

and  aroiuul  the  antagonist's  weapon,  returning  to  the  j)Osi- tion  from  which  it  started.  In  executing  a  counter  the  arm 
should  not  move,  the  wrist  alone  acts.  The  point  in  its 
motion  describes  an  ellipse.  Every  parry  may  have  a  cor- 
responiling  counter;  but  two.  however,  are  found  to  be  of 
advantage — counter-tierce  and  counter-quart e.  The  coun- 

ters have  two  advantages:  they  cut  all  the  lines  of  attack, 
and  throw  off  the  weapon  of  the  antagonist  to  the  side  on 
wliich  he  is  prepared  to  take  the  opposition,  and  conse- 

quently may  leave  him  uncovered  and  exposed  to  a  direct 
return  blow. 

Co'iinter-tierce. — Being  engaged  in  tierce,  when  ihe  an- 

tagonist disengages  at  the  "left"  lower  the  point  with  a 
quick  bend  of  the  wrist,  passing  it  under  the  approaching 
weapon,  and  throw  it  off  to  the  right. 

Counter-qiiarte  is  executed  after  the  same  manner  from 
the  engagement  of  quarte ;  the  blow  is  thrown  off  to  the 
left.  The  point  in  both  these  parries  must  be  aiTested  op- 

posite the  antagonist's  face. Double  Counters. — The  execution  of  the  counters  twice 
in  quick  succession  is  called  a  double  counter.  It  is  a  paiTV 
that  should  be  much  practiced,  as  it  gives  great  command 
of  the  weapon. 

Disengngements. — The  disengagement  from  tierce  to 
quarte,  or  from  quarte  to  tierce,  is  made  by  pressing  on  the 
gripe  with  the  thnmb  and  middle  fingers,  changing  the 
point  from  one  side  to  the  other  with  an  abrupt  and  rapid 
motion,  at  the  same  time  that  it  is  moved  in  a  spiral  direc- 

tion to  the  front.  The  point  should  be  directed  at  the  right 
nipple.  The  curve  which  the  point  makes  around  the  blade 

should  be  as  small  as  possible.  To  disengage  "  below " 
from  tierce  or  quarte.  the  point  is  lowered  by  bending  the 
wrist,  and  moved  to  the  front  at  the  same  time  just  under 
the  blade  of  the  antagonist.  The  disengagement  from 

tierce  at  the  "  left "  may  be  parried  with  quarte,  a  simple 
parry,  prime,  seconde,  and  octave,  half  counter,  and  with 
counter-tierce.  The  disengagement  from  quarte  at  the 
"  right  "  may  be  parried  with  tierce  and  six.  with  prime 
and  sept,  and  with  counter-quarte.  The  disengagement 
•■  below  "  from  tierce  may  be  parried  with  quinte,  prime 
and  with  seconde  and  octave;  from  quarte,  with  prime  and 
sept. 

Feints. — A  feint  is  a  quick  movement  of  the  point  to- 
ward an  exposed  •'  point  of  attack,"  as  if  a  blow  was  in- 

tended, the  object  being  to  disquiet  the  antagonist  and  in- 
duce him  to  move  his  blade,  and  thus  expose  himself.  To 

execute  a  feint,  the  point  must  be  moved  smoothly  and 
quickly  to  the  front,  nearly  to  tlie  full  extent  of  the  arm, 

and  as  close  as  possible  to  the  antagonist's  weapon.  The hand  shoulil  be  raised  to  the  height  of  the  mouth;  neither 
the  bodv  nor  the  legs  should  move.  The  feint  may  be  ac- 

conqxm'ied  with  an  appel.  In  feinting  "below,"  lower  the point  in  a  vertical  line,  and  move  it  to  the  front  just  under 
the  antagonist's  guard,  being  careful  to  raise  the  hand  well. 
To  execute  a  feint  at  the  "left,"  supposing  the  engagement 
to  l>e  in  tierce,  change  the  point  and  advance  it  nearly  to  the 
lull  length  of  the  arm,  describing  with  it  the  smallest  pos- 
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sible  circle  arciuiid  tlie  aiitiigonisl's  wrapoii.     A  fciiil.  is  I'ul- 
lowed  by  a  disengagt'inent  or  by  a  direct  blow.     If  the  op- 
Eouent  moves  his  weapon  to  oppose  the  feint,  disenj;age  ;  if 
e  does  not  move  it,  deliver  a  (lireet  blow,  being  careful  to 

take  in  either  case  the  opposition. 
Counter-disengageiiifii/s. —  To  avoid  the  eountor-tierce 

and  countcr-quarte  parries,  it  is  necessary  to  move  the 
point  entirely  around  the  adverse  blade,  describing  a  very 
small  circle  near  the  shoulder  of  the  foil.  This,  if  followed 

by  delivering  a  blow,  is  called  a  counter-disengagement. 

"  The  riposte  is  the  blow  that  immediately  follows  a  success- 
ful parry.  It  may  l)e  delivered  with  the  thrust  or  develop- 

ment, direct  or  with  a  disengagement.  If  delivered  direct, 
it  should  be  with  such  rapidity  as  to  touch  the  opponent  be- 

fore he  recovers  his  guard.  It  may  be  made  also  by  first 
menacing  a  direct  thrust,  and  as  soon  as  the  opponent  re- 

covers his  guard  and  covers  the  point  of  attack  menaced,  then 
disengaging. 

To  menace  is  to  advance  the  point  quickly  by  a  partial  ex- 
tension of  the  arm  on  the  side  of  the  engagement,  as  if  about 

to  make  a  direct  blow.  In  menacing  after  a  parry  the  op- 
position must  l^e  maintained.  If  the  adversary  moves  his 

blade  toward  the  point  menaced,  disengage  ;  Lf  he  does  not, 
deliver  a  direct  blow. 

Ripostes  are  usually  attempted  after  quarte,  quinte,  six, 
and  tierce,  counter-quarte,  and  counter-tierce  parries.  The 
riposte,  after  six,  from  the  favorable  position  of  the  hand, 
can  be  delivered  with  more  certainty  and  fatal  effect  and 
with  more  rapidity  than  any  other.  These  ripostes  are  all 
executed  by  the  thrust  or  development,  raising  the  hand  and 
lowering  the  point,  directing  it  at  the  face  and  neck,  or  by 
first  menacing  and  then  disengaging  at  whichever  point  of 
attack  may  be  uncovered. 

Riposte  after  Prime  Parry. — Keep  the  hand  in  the  posi- 
tion of  prime,  and  by  a  rapid  extension  of  the  arm,  and 

making  a  strong  effort  with  the  thumb  and  wrist,  direct  the 

point  '■  lielow." 
To  Riposte  after  Seconde  Parrij. — Lower  the  hand,  keep- 

ing it  in  pronation;  raise  the  point  and  deliver  the  blow  at 
the  flank,  or  menace  "  below  "  and  turn  the  hand  as  in  tierce, 
and  deliver  the  blow  at  the  "  right." 

To  Riposte  after  Six. — Raise  the  hand  as  high  as  the 
head,  turning  the  thumb  directly  down  ;  lower  the  |ioint  over 
the  guard  of  your  antagonist,  and  deliver  the  blow  at  the 

"  right."  or  disengage  "  below." 
To  Riposte  after  Sept  Parry. — Lower  the  hand  and 

deliver  the  blow  at  the  flank;  or  menace,  and  as  the  antag- 
onist covers  himseU  and  recovers  his  guard,  disengage. 

To  Riposte  after  Octave  Parry. — Lower  the  hand  very 
slightly,  raise  the  point,  and  deliver  the  blow  at  the  flank. 
This  is  also  called  flanconade. 

Disengagements  by  cutting  over  the  point  are  made  by 

raising  the  blade  over  the  point  of  the  antagonist's  weapon 
and  as  close  as  possible  to  it.  The  cut,  as  a  simple  blow,  is 
always  preceded  by  a  feint,  or  an  attack  upon  the  wcapoii, 
by  exerting  some  force  upon  it,  pressing  or  striking  it  aside. 
For  instance,  whether  on  guard  in  quarte  or  tierce,  turn  the 
hand,  the  tliumb  up,  and  with  a  sudden  energetic  pressure 

move  the  antagonist's  point  out  of  the  line  of  the  body ;  then 
leave  his  blade  abruptly  and  extend  the  point  to  the  front ; 
as  soon  as  the  antagonist  covers,  raise  the  blade  over  his 
point  and  develop.  The  cut  is  most  successfully  made  at 

the  "right,"  first  compelling  the  antagonist  to  parry  quarte. 
Ruse. — Force  in  fencing  accomplishes  little,  quickness 

much,  but  ability  and  skill  to  deceive  the  antagonist  every- 
thing. 

On  Commencing  the  Attack. — The  disengagement,  simple 
feint,  and  menace  have  been  explained.  The  other  modes  of 
commencing  an  attack  are  as  follows : 

Gliding  the  loeapon  is  executed  by  moving  it  smoothly 

along,  and  in  slight  contact  with  the  adversary's,  till  the arm  is  nearly  extended,  then  terminating  the  movement 
with  the  greatest  celerity,  executing  a  direct  blow.  The 
opportunity  for  making  this  blow  can  only  occur  when  the 
opponent  is  not  covered,  and,  as  the  point  approaches  hira, 
does  not  take  the  opposition.  If  the  opponent  protects  him- 

self, taking  the  opposition,  a  disengagement  may  be  made. 

Pressing. — Without  qiutting  the  adversary's  blade,  move 
the  weapon  forward  quickly,  bearing  upon  his,  commencing 
at  the  feeble,  and  develop,  or  if  the  opposition  is  taken,  dis- 

engage. This  blow  is  employed  with  advantage  against  one 
who  extends  the  blade  too  much. 

Beating. — Raise  the  point  slightly  and  strike  the  oppo- 
nent's weapon    at    an  acute    angle,   the  tort   against    his 

"feeble."  It  is  employed  against  an  extended  guard  to 
displace  the  point  of  an  adversary  upon  whom  a  feint  lias 

no  ett'ect,  in  order  to  afford  an  opportunity  for  a  disengage- ment. 

False  heating  or  tapping  is  to  strike  the  adversary's  weap- 
on with  the  "feeble'  on  the  side  of  the  engagement  a 

slight  quick  taj).  by  the  action  of  the  wrist  alone,  for  the 
purpose  of  disquieting  him,  and  causing  hira  to  grasp  ner- 

vously his  weapon  and  make  some  movement  of  Which  ad- 
vantage may  be  taken.  It  is  often  done  several  times  in 

rapid  succession.  The  same  effect  may  be  produced  by 
rapidly  changing  the  guard. 
Removing  the  Point. — When  an  adversary  has  a  hard 

hand  and  bears  upon  the  weapon,  remove  the  "point  sudden- ly, but  only  a  short  distance.  Finding  the  support  to  his 
blade  removed,  he  will  involuntarily  seek  it,  and  will  almost 
certainly  afford  an  opportunity  for  making  a  direct  blow  or 
disengagement ;  or  he  may  attack,  of  which,  being  antici- 

pated, advantage  may  be  taken. 
Crossing  is  employed  against  an  antagonist  who,  without 

replying  to  a  feint,  extends  his  blade,  presenting  it  at  the 
breast.  It  is  executed  by  holding  the  hand  high  and  turn- 

ing the  blade  over  that  of  the  adversary,  and  forming  the 
parry  of  seconde  or  sept  (demi-circle),  thus  securing  com- 

mand of  his  weapon  and  an  opportunity  of  attacking  "  be- 
low." Crossing,  if  done  with  force  and  skilL  wUl  disarm. 

To  disarm,  however,  in  fencing  as  an  exercise,  is  a  dis- courtesy. 

Binding  is  employed  the  instant  after  a  successful  parry, 

when  the  feeble  of  the  adversary's  blade  is  controlled.  For 
instance,  if  the  antagonist  disengages  from  quarte  "  below," 
and  the  blow  is  parried  with  sept,  then  an  opportunity  oc- 

curs to  bind  his  weapon  by  turning  the  blade  under  his,  and 
with  a  quick  motion  of  the  wrist  raise  it  and  throw  it  off  to 
the  right.  If  done  at  the  nick  of  time,  as  the  antagonist  is 

recovering  his  guai'd,  an  opportunity  is  given  to  deliver  a 
blow  at  the  "  right,"  where  he  will  be  uncovered,  his  weapon 
still  retaining  its  opposition  in  quarte  with  which  he  de- 

livered his  blow.  Binding  after  the  parry,  if  octave,  may 
Ijc  effected  after  the  same  manner.  The  weapon  in  this  case 
is  thi-own  off  to  the  left,  and  a  blow  may  be  delivered  at  the 
"  left."  In  either  case,  if  the  antagonist  is  quick  enough 
after  his  weapon  has  been  bound  to  close  the  line  of  the 
direct  blow,  a  disengagement  should  follow. 

Flanconade. — The  blow  delivered  at  the  flank  of  the  an- 

tagonist when  he  menaces  at  the  "left"  is  called  flanconade, 
and  is  executed  as  follows :  If  engaged  in  quarte,  the  an- 

tagonist menaces  or  extends  his  point  too  far  to  the  front 

and  low,  or  if  he  feints  at  the  "  left  "  from  the  engagement 
of  tierce,  execute  the  parry  of  octave  and  deliver  a  blow  at 
the  flank,  raising  well  the  hand.  This  blow  is  parried  with 
octave  or  seconde. 

Time  thrusts  are  made  at  an  antagonist  who,  in  delivering 
his  blow,  is  uncovered  or  who  makes  a  too  wide  disengage- 

ment. Such  blows  may  be  liest  parried  l)y  attacking  in  re- 
turn, by  a  quick  extension  of  the  arm,  taking  a  strong  op- 

position. Time  blows  are  those  delivered  at  an  antagonist  who  ad- 
vances witliin  distance  uncovered,  or  who  makes  his  feints 

too  slow  or  wide.  As  the  success  of  such  blows  depends 
upon  the  readiness  with  which  advantage  is  taken  of  the 
momentary  indiscretion  of  an  antagonist,  they  are  regarded 
as  the  most  brilliant  in  fencing. 

Encircling  is  effected  by  raising  the  hand  after  parrying 

six,  mastering  with  the  fort  the  feeble  of  the  adversary's blade,  then  (as  the  latter  rises  and  tries  to  guard  against 

the  riposte)  tui'uing  or  sliding  the  blade  around  it  without 
quitting  it,  and  riposting  "  below  "  or  by  a  cut  over  the  point 

at  the  "  left.". Combinations. — A  feint  followed  by  a  disengagement  is 

called  "  feint  one.  two."  For  instance',  if  engaged  in  tierce, 
feint  one.  two  would  be  made  by  showing  the  point  at  the 

"  left,"  and  when  the  opponent  covers  the  "  left,"  disengag- 
ing at  the  "right."  If,  instead  of  this  disengagement,  a 

feint  be  made  at  the  "right,"  and  when  the  opponent 
covers  the  blow  lie  delivered  "below"  or  at  the  "left,"  the combination  would  be  feint  one.  two.  three.  Two  feints  and 

a  disengagement  or  counter-disenaagement,  or  cut  over  the 
point,  or  a  feint  and  a  double  counter-disengagement,  is  as 
much  of  a  combination  as  can  be  attempted  in  an  assault. 

Wall  practice,  or  tierce  and  quarte,  is  an  exercise  for  the 
purpose  of  acquiring  a  fine  development  and  great  pre- 

cision in  making  the  simple  disengagement  at  the  "  right  " 

and  "  left." 
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The  sahi.ti'  U  a  pre|iiiniti)ry  exorcise  in  the  feneiiiff-hall 
in  which  feiieers  indul^fe  as  a  CDiiiplinieiit  to  s]}ec.tat(ii's  anil 

The  assault. 

to  each  other,  and  to  assure  tlieraselves  before  engaging  in 
an  assault.  The  masks  are  laid  aside.  The  fencers,  on 
first  taking  the  position  of  guard,  rise,  salute  with  their 
weapons  each  other  and  the  spectators  on  the  right  and 
left.  On  resuming  guard  in  tierce,  one  disengages  first  at 

the  "  left,"  then  at  the  "  right,"  the  blows  being  delivered 
with  a  loose  hand,  so  that  the  weapon,  on  being  parried, 
will  be  turned  and  the  point  thrown  to  the  rear,  the  par- 
rier  at  the  same  time  lowering  his  point  out  of  line.  After 
a  few  repetitions  of  these  disengagements  the  first  fencer 
will  discontinue,  and  will  so  indicate  by  an  api)el,  bolh 
rising.  The  guard  of  tierce  is  then  again  resumed,  and 
the  other  fencer  will  make  the  same  disengagements.  On 
appelling  and  both  rising,  the  salute  with  the  weapon  will 
terminate  the  exercise,  when  masks  will  be  resumed  and 
the  assault  commenced. 

Prime  agaiust  uut.      i  lerce  against  cut.    Quarte  against  cut. 

The  Saher. — The  attack  and  defense  with  the  foil  are  the 
bases  for  those  of  the  saber. 
The  guards  with  the  saber  are  essentially  the  same  as 

with  the  foil — in  tierce,  quarte,  and  seeonde ;  the  left  hand, 
however,  is  placed  on  the  hip,  to  avoid  cutting  the  arm.  The 
edges  of  tlie  sabers  are  in  contact.  The  ordinary  guard  is 

tierce.  The  points  of  attack  are  the  same — at  the  "  right," 
"  left,"  and  "  below."  Blows,  both  points  and  cuts,  are  de- 

livered with  the  thrust  and  development,  direct  or  by  disen- 

gagement. The  at- tack is  begun  by 
feints  or  by  attacks 
upon  the  weapon. 
In  delivering  the 

point  at  the  "  right " from  the  engage- 
ment of  tierce,  the 

saber  is  turned,  the 

edge  up,  the  back  of 
the  hand  to  the 
left.  The  parries 
are  prime,  seeonde, 
tierce,  quarte,  and 
demi  -  circle,  and 
against  points  are 

executed  in  the  same  manner  as  with  the  foil.  Against 
cuts  at  the  head,  the  hand,  in  parrying  prime,  tierce,  an<i 
quarte,  is  raised,  so  that  the  .salicr  affords  the  required  prutcc- 
tion.  Cuts  are  made  with  tlie  point  of  the  saber  an<l  by  a 
motion  of  the  wrist  alone,  raising  the  saber  as  little  as  pos- 

sible. With  a  keen  edge  slight  force  will  inflict  a  fatal  cut. 
From  the  ordinary  engagement  of  tierce  the  first  cut  would 

Slipping  the  leg. 

be  made  at  the  face  or  right  of  the  head,  and  parried  with 
tierce.  Or  the  cut  may  be  at  the  left,  of  the  head  by  rai.s- 
ing  the  hand,  turning  the  edge  of  the  salier  to  the  left  as  it 
is  launched  beyond  the  antagonist,  making  the  cut  in  draw- 

ing the  hand 
back.  The  par- 

ry against  this cut  is  prime. 

The  cut  "  be- low "  at  the 

right  flank 
would  be  par- 

ried by  se- 
eonde. From 

the  engage- 
ment of  quarte 

the  first  cut 
would  be  at  tlie 
face  or  left  of 
the    head,  and 

parried  by  quarte,  or  at  the  right  of  the  head,  by  raising 
the  hand,  turning  the  edge  to  the  right  as  it  is  iaunched 
beyond  the  antagonist,  making  the  cut  in  drawing  the  hand 
back. 

The  cut  "  below "  at  the  left  flank  would  be  parried  by 
demi-circle.  The  cut  at  the  leg  is  best  avoided  by  with- 

drawing the   leg,  at  the  same  time  extending  the  point. 

Riposte  with  point  after  tierce  parry. 

Cut  after  prime  parry. 

The  most  effective  parries  are  prime  and  seeonde.  The  most 
effective  ripostes  are  with  the  point  after  tierce  parry,  with 
the  cut  after  prime.  J.  C.  Kelton. 

Feudall,  Josias:  Governor  of  Maryland  from  1656  to 
1660 ;  received  appointment  from  the  commissioners  of  Par- 

liament in  1658,  his  previous  appointment,  in  1656.  having 
been  made  by  the  proprietors;  was  superseded  in  1660  for 

intrigues  and'  sedition,  and  subsequently  was  banished ;  in 1681  a  tine  of  40,000  lb.  of  tobacco  was  imposed  upion  him. 

F^uelon,  fane-Ion',  FKANyois  de  Salignac  de  la  Mothe: 
archbishop  and  author ;  h.  at  the  chateau  de  Fcnelon,  Peri- 
gord,  France,  Aug.  6,  1651 ;  went  to  the  University  of  Ca- 
hors  in  1663,  and  thence  to  the  College  of  Plessis.  He 

preached  his  first  sermon  in  1666,  went  thence  to  the  Sem- 
inary of  Sulpice,  and  received  holy  orders  about  1675.  In 

1678"  was  superior  of  the  order  of  Nouvelles  Catholiques,  for the  instruction  of  new  converts.  In  1686,  after  the  Revoca- 
tion of  the  Edict  of  Nantes,  he  was  sent  by  Louis  XIV.  to 

Poitou  to  convert  Protestants.  He  was  preceptor  to  the  Duke 
of  Burgundy  in  1689,  tutor  to  the  Duke  of  Anjou  in  1690, 
and  to  the  Duke  of  Berri  in  1693.  In  the  same  year  he  be- 

came a  member  of  the  French  Academy.  Was  appointed 
Archbishop  of  Cambray  Feb.,  1695,  and  during  tluit  year, 
as  afterward,  became  the  friend  and  defender  of  JIadame 
Guyon.  Bossuet  denounced  him  as  a  heretic  in  1697.  and 
in  1699,  Fenelon,  having  in  vain  appealed  to  the  pope, 

signed  his  renunciation  of  JIme.  Guyon "s  doctrines,  and  died 
at  Cambray,  Jan.  7,  1715.  Among  Fenelon's  earliest  works was  Tmitedn  Jlinistere  des  Pasteurs,  an  argument  against 
Protestantism.  While  tutor  to  the  Duke  of  Burgundy  he 
wrote  Diahigiies  of  the  Dead,  etc.  His  Explicating  des 
Maximes  des  Saints,  regarded  as  an  indirect  apology  for 
Guyonism,  appeared  in  1697,  Les  Aventwes  de  Telemaque 
in  1699.  Other  works  of  Fenelon's  were  Dicilngries  on  the 
Eloquence  of  the  Pulpit,  Demonstration  of  the  Existence  of 
God,  On  t/ie  Temporal  Power  of  tlie  Mediteral  Popes,  a 
Treatise  on  the  Education  of  (Hrls,  etc.  The  following 
works  may  be  consulted :  Ramsay,  Vie  de  Fenelon  (Paris, 
1725);  Cardinal  de  Bausset,  Hisioire  de  Fenelon  (4  vols., 
1808);  Gossidin.  Eistoire  litteraire  de  Fenelon  (1843); 
Charles  Butler,  Eife  of  Fenelon  (London,  1810);  Alphonse 
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de  lAimnrtine,  Fnidoii  (PuriH,  IH5-1);  llfiiri  Lomaire,  Vic  dn 

Fenelon  (182(')) ;  J.  P.  de  Laliiirpe,  Eloge  de  F.  da  Sali/jnac  de 
la  Mot.he  Fenelon  (1771);  Maury,  Elnae  de  Fenelon  (1771); 
Roy.  Histoire  de  Fenelon  (1842) ;  Werfer,  Leben  des  F. 
Fenelon,  etc.  (1853);  B.  Gandar,  Fenelon  et  son  Temps 
(1864);  H.  L.  Lear,  Fenelon,  Archbishop  of  Cambrai  (Lon- 

don, 1876 ;  3d  ed.  1884).  Revised  by  J.  J.  Keane. 

Fen'elon  Falls:  village;  Victoria  co.,  Ontario,  Canada; 
between  Cameron  and  Sturgeon  lakes;  16  miles  N.  of  Lind- 

say, witli  whicli  it  is  connected  by  steamboat  (see  ma[)  of 
Ontario,  ref.  3-B).  It  has  large  lumljer-mills,  and  a  water- 

fall 20  feet  liigh  and  300  feet  wide.     Poji.  about  1,300. 

Feuestel'la:  a  genus  of  fossil  bryozoans,  of  which  many 
species  have  been  obtained  from  the  Pahiwzoic  rocks.  Tliey 
usually  have  the  form  of  a  calcareous  network,  of  which  the 
meshes  are  often  quadrangular,  resembling  little  windows, 
wlience  the  name.  The  tlireads  of  tlie  network  are  porifer- 

ous. The  corallum  of  Fenestella  frequently  grows  in  the 
form  of  a  broad,  ribbon-like  frond,  spirally  wound  round 
and  radiating  from  a  central  axis.  J.  S.  Newberrv. 

Fenestella:  a  Latin  liistorian  who  flourished  under  Au- 
gustus, and  continued  to  live  into  tlie  reign  of  Tiberius, 

since,  according  to  tlie  statement  of  .Jerome,  lie  died  in  the 
seventieth  year  of  his  age,  a.  d.  19.  Nothing  further  is 
known  positively  of  his  life.  He  wrote  a  work  entitled  An- 

nates, of  which  the  twenty-second  book  is  cited  by  Nonius, 
and  which  supplied  to  Plutarch  materials  for  some  of  tlie 
statements  in  his  Lives  of  distinguished  Romans.  It  jirob- 
ably  extended  from  the  period  of  the  kings  down  to  and 
including  tlie  later  history  of  the  republic,  whicli  portion 
seems  to  have  been  more  fully  treated  than  the  earUer. 
See  J.  Poth,  De  Fenestella  hist,  script,  et  cann.  (Bonn,  1849). 

Tlie  fragments  are  coIlect<ed  in  11.  Peter's  Ilist.  Horn.  Frag- 
menta  (Leipzig,  1883),  pp.  372-378. 

Feiig'-sliui :  same  as  PpNO-sHn  {q.  v.). 

Fe'nian  :  a  name  first  applied  in  the  early  history  of Scotland  and  Ireland  to  a  tribe  of  warriors  noted  for  their 
prowess.  Finn  MacCumhail  was  their  most  famous  chief. 
According  to  Irish  annals  lie  died  about  285  A.  D.  So 
great  was  his  renown  that  these  Gaelic  warriors  were  hence- 

forth called  Feinne,  Plana,  or  Fenians.  Their  deeds  form 
the  theme  of  many  poems  and  legendary  tales  in  Celtic 
literature,  and  are  also  commemorated  by  various  names  in 
Scotch  and  Irish  topography.  In  early  Irish  histories  they 
are  represented  as  an  established  militia,  whose  duty  it  was 

"to  defend  the  country  against  foreign  or  domestic  ene- 
mies, to  support  the  right  and  succession  of  their  kings,  and 

to  be  ready,  upon  tlie  shortest  notice,  for  any  surprise  or 

emergency  of  state."  With  the  rise  of  monasticisin  the  an- 
cient order  disappeared,  but  Finn  and  his  Fenians,  and  espe- 
cially his  two  sons,  Fergus  and  Oisin  (the  Scottisli  Ossian), 

long  remained  to  the  Gaelic  imagination  what  Artliur  and 
his  knights  were  to  the  Cymric. 

In  18.59  the  name  was  applied  to  an  organization  of  Irish- 
men that  was  formed  in  the  U.  S.  and  Great  Britain  to  se- 
cure tlie  independence  of  Ireland.  The  organization  was 

constituted  on  republican  principles,  having  its  social,  dis- 
trict, and  State  circles,  and  its  congress,  in  which  was  vested 

the  supreme  legislative  authority  and  the  choice  of  the  chief 
executive  officer.  The  first  Fenian  congress  met  in  Chicago 
in  1863  ;  the  order,  however,  did  not  attract  much  attention 
until  its  second  congress,  in  Cincinnati  in  1865.  It  then  be- 

came very  popular  among  the  Irish,  80,000.  it  was  said,  be- 
longing to  it  in  the  U.  S.  In  1866  several  attempts  were 

made  by  the  Fenians  in  the  U.  S.  to  invade  the  British 
provinces,  but  all,  except  two,  were  frustrated  by  the  U.  S. 

authorities.  The  two  companies  of  Fenians  who'  succeeded in  crossing  the  Canadian  frontier  were  speedily  driven  back, 
and  most  of  those  who  returned  were  taken  prisoners  by  the 
authorities  and  sent  on  parole  to  their  homes.  During  the 
following  year  there  was  a  number  of  Fenian  riots  in  Great 
Britain,  but  all  were  soon  quelled,  and  some  of  the  rioters 
hanged.  Prom  that  period  the  Fenian  excitement  rapidly 
subsided.  Divisions  occurred  in  the  organization,  the  masses 
lost  confidence  in  their  leaders,  and  many  of  the  wrongs  of 
Ireland  which  they  sought  to  redress  were  abolished  by 
legislation. 

F6nln,  fd'nan',  Pierre:  a  nobleman  from  Artois;  served 
at  the  court  of  Charles  VI.,  ami  became  prefect  of  Arras, 
where  he  died  June  5,  1433.  He  was  for  a  long  time  con- 

sidered the  author  of  the  so-called  Chronique  de^FUnin,  but Mile.  Dupont,  the  last  and  most  competent  editor  of  that 

book,  ascribes  it  lo  his  son.  The  book,  as  it  now  exi.sts, 
secerns  to  be  a  compilation  lacking  both  the  beginning  and 
the  end.  The  existing  fragment  consists  of  two  parts,  dif- 

fering considerably  both  in  style  and  method  of  composition, 
the  first  part  comprising  the  iieiii.d  from  1407  to  1433 — that 
is,  the  close  of  the  reign  of  Cliarlcs  VI. — and  the  second  the 
first  five  years  of  the  reign  of  Charles  VII. 

P'eiiiiec  [from  Arab. /o?ip/i-]  :  a  small  fox  (Vnlpes  or  Fen- 
necus  zerda),  distinguished  by  the  size  of  its  ear.s,  inhabit- 

ing Northern  Africa.  The  body  is  about  a  foot  long,  the 
bushy  tail  a  little  less;  the  ears  are  3  inclies  in  length.  The 
general  color  is  yellowish,  except  the  tip  of  tlie  tail,  which  is 
black.  The  fennee  Hvos  in  burrows,  and  is  i>artly  nocturnal 
ill  its  habits.  The  name  fennee  is  sometimes  errom^jusly  ap- 

plied to  a  small  South  African  fox,  Megalotis  lalandii. 
F.  A.  Lucas. 

Fennel  [from  0.  Fr.  fenoil  >  Mod.  Fr.  fenonil  <  hat. 
feni culum.  deriv.  oi  Lat.  fe  num.  hny]:  the  pninilar  name 
of  a  genus  (Foeniculum)  of  Old  World  umbeliilcrcjus  herbs, 
closely  allied,  and  by  many  assigned,  to  Anet/nim,  the 
dill  genus.  The  Fceniculum  vulgare  (common  fennel), 
Fceniculum  dulce  (sweet  fennel),  and  Fceniculum  officinale 
of  Europe  (the  first  cultivated  in  the  U.  S.  also)  are  rai.sed 
extensively  for  their  seeds,  a  very  pleasant,  warm,  aromatic 
much  employed  in  pharmacy.  These  seeds  alKJUiid  in  vola- 

tile oil  of  fennel.  The  leaves  and  blanched  shoots  are  used 
as  salad  and  potherbs  in  Europe.  Tlie  Fwnicnhun  ciipense 
of  South  Africa  has  an  edible  root.  The  Fceniculum  ])an- 
morium  of  India  is  much  cultivated  for  its  aromatic  seeds. 

Among  the  popular  superstitions  there  is  a  belief  that  he 
who  sows  fennel-seed  sows  sorrow.  Fennel-leaves  were 
once  emblematic  of  grief.  The  giant  fennel,  in  whose  stalk 
Prometheus  concealed  the  fire  which  he  stole  from  heaven, 
was  tlie  Ferula  ferulago  of  tlie  Mediterranean  coasts,  whose 
pith  is  still  used  as  a  port-fire  and  us  tinder.  This  coarse 

plant  is  also  umbelliferous.  "  Small  fennel "'  is  the  Nigella 
sativa  of  Europe  and  Asia,  the  "  love-in-a-mist  "  of  gar- 

dens, a  small  ranunculaceous  herb  with  quaint  flowers 
and  aromatic  seeds,  sometimes  used  in  cookery  and  medi- 
cine. 

Feiltou :  village ;  Genesee  eo.,  Mich,  (for  location  of 
county,  .see  ina]i  of  Michigan,  ref.  7-J) ;  on  the  D.,  G.  H.  and 
M.  Railroad ;  50  miles  N.  W.  of  Detroit.  It  has  a  union 

school,  a  large  normal  school,  two  gold-cure  institutes,  an 
extensive  flouring-mill,  a  cooperage,  an  iron-foundry,  an  ex- 

tensive window  and  door-screen  factory,  manufactures  of 
drills,  pumps  for  water-works,  whip-sockets,  novelties,  etc., 
electric  lights,  and  a  fine  svstem  of  water-works.  Pop. 
(1880)  2,153  ;  (1890)  3,182  ;  (1894)  3,956. 

Editor  of  "  Ixdepexdent." 
Fenton,  Elijah  :  poet ;  b.  in  Staffordshire.  England,  in 

1683;  had  M.  A.  from  Cambridge  University  in  1704.  He 

assisted  Pope  in  the  translation  of  the  Odyssey.  His  Ma- 
riamiie  (1733),  tragedy,  was  successful.  He  wrote  also  Life 
of  Milton  (1727)  iind  other  works.  D.  in  Berkshire,  Julv, 
1730. 

Fenton,  Reuben  Eaton  :  statesman  ;  b.  at  Carroll,  Chau- 
tauqua CO.,  N.  Y..  July  4,  1819;  educated  at  Pleasant  Hill 

and  Fredonia  academies;  studied  law,  and  settled  at  James- 
town, N.  Y. ;  after  practicing  a  few  years  became  a  mer- 

chant. He  was  supervisor  of  Carroll  in  1843.  Representa- 
tive in  the  U.  S.  Congress  from  the  Thirty-third  District  of 

New  York  from  Dec.'.  1857,  to  Jlar.,  1865,'  Governor  of  New 
Ym-k  from  1865  to  1869,  and  L'.  S.  Senator  from  New  York 
1869-75 ;  chairman  of  the  LT.  S.  commission  at  the  inter- 

national monetary  conference  in  Paris  in  1878.  D.  at 
Jamestown,  N.  Y.,  Aug.  25,  1885. 

Fen  Town  :  See  London. 

Fen'ngreek  [cf.  Fr.  fenu-grec  <  Lat.  fenum  grmciim, 
Greek  hay] :  a  name  given  to  the  Trigonella  fcenum-gra;cum 
and  other  species  of  the  genus,  leguminous  annual  herbs  of 
Asia  and  Euroj^e,  resembling  clover.  Tlie  above  species  is 

cultivated  in  France  and  G'erinany  for  its  seeds,  which  are 
ground  into  an  oily,  mucilaginous  meal,  much  used  in  far- 

riery as  a  vehicle'  for  drugs.  They  were  once  valued  in 
medicine,  but  are  now  only''einployed  in  poultices,  etc.  An- other si)ecies,  growing  spontaneously  in  India,  is  much  used as  fodder  for  cattle. 

Fenwiok,  Sir  John  ;  English  Roman  Catholic  conspirator 
in  the  reign  of  William  III.;  b.  near  the  middle  of  the  sev- enteenth centurv  ;  was  committed  to  the  Tower  for  his  part 

in  the  assassination  plot  June  11,  1696,  and  a  bill  of  at- 
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tainder  apiinsl  him  being  passed  on  Jan.  11,  1()!)7,  lie.  was 
executed  on  Jan.  2H  in  tin'  same  year.  Tliis  was  the  lu-sl 
execution  in  conse([U(aKu;  o{  attainder  in  (ireat  Britain. 

Fcnwick,  Joun  :  Quaker  and  founder  of  a  colony  in  New 
Jersey;  b.  in  Kiigland  in  1(518.  His  grant  of  land  in  West 

Jersey  wius  obtained  in  Hi";!,  and  he  .settled  at  Salem  in 
1675.  In  1678  Gov.  Andro.s.  disputing  his  claim  to  the  gov- 

ernorship, confined  him  in  ]irison  two  year.s.  Fenwick  trans- 
ferred his  claim  to  William  Penn,  and  died  in  jjoverty  in 

168;{. 

Fenwick,  Joun  R.  :  soldier;  b.  at  Charleston,  S.  C,  1780; 
educated  in  England,  and  entered  the  service  of  the  U.  S. 
as  lieutenant  of  marines  Nov.,  1799  ;  promoted  to  be  captain 
in  that  corps  1809.  In  Dec,  1811,  he  accepted  the  commis- 

sion in  the  army  of  lieutenant-colonel  of  artillery ;  as  such 
served  with  distiiielion  in  the  war  with  Great  Britain  1813- 
15,  particularly  at  the  assault  on  Queenstown  Heights,  Oct. 
13,  1813,  where  he  was  three  times  wounded  and  made  jjris- 
oner.  Breveted  colonel  Mar.  18,  1813,  for  gallant  conduct 

on  the  Niagara  frontier,  was  on  same  date  appointed  adju- 
tant-general of  the  army,  with  the  rank  of  colonel,  and  dis- 

banded as  such  June  1,  1SI.5,  but  retained  in  the  army  as 
lieutenant-colonel  of  light  artillery  ;  commissioned  colonel 

Fourth  Artillery  May  8.  1833:  "brevet  brigadier-general Mar.  18,  1833.     D.  at  Marseilles,  France,  Mar.  19,  1842. 

Feodosia :  See  Kaffa. 

Feoffiucnt  [from  0.  Fr.  fi-nfemenl,  deriv.  of  Jieffer,  to  in- 
vest with  a  fee,  deriv.  of/e«,  from  0.  H.  Germ. /e/iM,  prop- 

erty, cattle  :  (>.  Eng.  feuh  >Kng.  fee;  cf.  Lat.  pecu]:  a 
mode  of  conveyance  of  landed  property,  formerly  in  use  in 
the  English  law,  by  which  land  or  other  corporeal  heredita- 

ments were  transferred  by  one  person  called  a  feoffor  to 
another  called  a  feoffee.  Feoffment  meant  originally,  under 
the  feudal  system,  the  giving  of  a  feud  or  fee  (see  Fke),  but 
in  the  modification  of  the  system  of  land  tenure  which  af- 

terward ensued  it  was  employed  to  denote  the  grant  of  an 
estate  in  fee-simple,  and  was  then  extended  to  any  transfer 
of  freehold  estates  in  hereditaments  purely  corporeal.  An 
actual  delivery  of  the  land  was  made  by  a  peculiar  ceremony 
known  as  livery  of  seizin — i.  e.  a  delivery  of  the  possession 
of  the  land  by  taking  the  feoffee  upon  or  near  it  and  directly 
investing  him  with  the  ownership  and  occupation.  When 
the  parties  entered  upon  the  land  the  livery  was  said  to  be 
ill  deed,  and  in  the  presence  of  witnesses  the  feoffor  handed 
to  the  feoffee  a  clod  or  turf  or  a  twig  or  bough  as  a  symbol 
of  actual  investiture,  at  the  same  time  uttering  certain 
words  of  transfer.  When  the  delivery  was  made  in  sight 
only  of  the  land,  the  livery  was  said  to  be  in  law ;  and  in 
order  to  make  the  transfer  effectual  the  feoffee  had  to  make 

an  actual  entry  during  the  feoffor's  life.  The  words  of  do- nation which  accompanied  the  livery  were  at  first  oral,  but 
at  an  early  period  they  were  reduced  to  writing  in  the  form 
of  a  deed  of  transfer,  though  no  written  instrument  was  im- 

peratively required  until  the  enactment  of  the  Statute  of 
Frauds  (q.  v.).  Conveyance  by  feoffment  was  for  a  long 
perioil  in  English  history  the  only  ordinary  method  of  trans- 

fer of  land  in  possession.  It  has  been  entirely  superseded 
by  more  convenient  methods.  It  was  only  to  be  tolerated 
at  a  time  when  the  means  of  communication  between  differ- 

ent sections  of  country  were  imperfect,  and  transfei-s  of 
property  were  generally  made  between  residents  in  llie  same 
immediate  neighborhood.  As  a  part  of  the  common  law  it 
was  in  use  in  the  U.  S.  until  abolished.  It  was  frequently 

resorted  to  as  a  means  of  "  disseising  "  a  claimant  of  land, 
and  thus  setting  in  motion  the  statute  of  limitations.  In 
this  way,  after  the  lapse  of  a  certain  number  of  years  (say 
twenty-one),  a  party  woulil  gain  a  title  by  force  of  his  unin- 

terrupted possession  and  claim  of  ownership.  For  an  in- 
stance of  this,  see  JIcGregor  vs.  Comstock,  17  New  York  Re- 
ports, 162.  The  mode  of  conveyance  now  in  use  is  by  deed. 

See  Deed.  George  Chase. 

Fe'i'iE  Natii'riB  [Lat.,  of  a  wild  nature] :  a  legal  term  ap- 
plied to  such  aninuils  as  are  naturally  of  a  wild  disposition, 

as  bears,  foxes,  deer,  pigeons,  wild  geese,  etc.  The  separa- 
tion of  such  animals  as  a  class  from  those  which  are  domes- 

tic is  of  importance  in  law,  on  account  of  the  difference  in 
the  right  of  property  which  an  owner  is  held  to  have  in  the 
two  instances.  Projierty  in  domestic  animals  is  absolute,  or 
indefeasible,  while  in  nmmaXs  feriB  naturee  it  is  only  quali- 

fied—i.  e.  the  right  of  property  continues  to  exist  oidy  as 
long  as  tlie  animals  arc  reclaimed  fi'om  their  savage  or  wild 
condition,  and  ceases  when  they  return  to  it.     When  ani- 

mals are  of  such  a  kind  that  if  once  restored  to  their  free- 
dom they  would  never  return  of  thenhselves  to  their  owner, 

his  ownership  of  them  can  continue  only  .so  long  as  he  keeps 
them  confined.  Wild  beasts  in  a  menagerie  would  be  of 
this  character.  But  if  animals  naturally  wild  liave  become 
so  tamed  that  if  suffered  to  escape  or  roam  at  large  they 
have  a  liabit  or  ilisposition  of  vetuyning (animum  rei'ertetidi), 
a  ipuilified  property  in  them  continues  so  long  as  this  habit 
is  found  to  have  a  controlling  influence.  But  if  they  stray 
ami  remain  absent  it  is  lawful  for  auy  stranger  to  take  tliein 
as  his  own  property.  Pigeons,  bees,  deer  are  liimiliar  ex- 

amples of  tliis  kind  of  wild  animals.  A  property  in  bees  is 
obtained  by  hiving  them.  But  if  they  swarm  and  fly  away, 

the  owner  retains  his  property  as  long  as  he  kec^ps  them  I'n sight  while  pursuing  them,  so  that  he  may  distinguish  them 
as  from  his  own  hive.  A  quahfied  property  may  also  exist 
in  certain  cases  by  reason  of  the  inability  of  the  animals  to 

depart  from  a  person's  property,  as  in  the  ('ase  of  the  young of  wild  binls  who  have  built  their  nest  in  trees.  While  a 

quaUfied  property  continues,  the  owner's  right  is  as  much under  legal  protection  as  is  his  interest  in  property  of  any 
kind,  and  any  interference  with  it  is  punished  in  the  same 
manner.  The  owner  of  such  animals  will  in  some  instances 
be  liable  for  their  acts.  A  distinction  is  to  be  taken  be- 

tween animals  that  are  and  are  not  naturally  inclined  to  do 
mischief.  In  cases  of  the  first  class  the  owner  is  not  in  gen- 

eral responsible  for  injuries  done  by  his  animals  unless  he  is 
shown  to  have  special  knowledge  of  some  vicious  propensity. 
This  knowledge  is  technically  called  scienter,  and  must  be 
.alleged  in  an  action  and  proved.  This  jiroof  would  not  he 
necessary  if  the  animals  were  trespa-ssing  on  the  land  of  an- 

other. 'I'he  owner  in  that  case  is  liable  for  acts  done  in  the 
course  of  the  trespass.  When  the  animal  belongs  to  the  sec- 

ond class,  and  is  naturally  inclined  to  do  mischief,  no  i)roof 
of  knowledge  is  requisite,  as  the  owner  is  presumed  to  have 
knowledge  of  its  vicious  propensities. 

In  regard  to  the  right  in  wild  animals  killed  upon  any 

person's  property,  certain  peculiar  rules  have  been  estab- 
lished. If  such  animals,  whde  upon  or  flying  over  a  person's 

land,  are  killed  either  by  himseli  or  by  a  trespasser,  they  be- 
come the  land-owner's  property.  If  he  starts  animals  upon 

his  own  grounds,  follows  them  into  another's,  and  there  kills 
them,  the  property  remains  in  himself.  If  a  trespasser  chases 

game  from  one  man's  land  into  another's,  and  there  kills  it, he  has  a  claim  superior  to  that  of  the  owner  of  either  of  the 
contiguous  estates.  This  last  rule  has.  however,  been  ques- 

tioned. A  number  of  statutes  in  regard  to  the  preservation 
of  game  and  the  protection  of  wild  animals  of  various  kinds 
have  been  passed  both  in  Great  Britain  and  in  the  U.  S. 

George  Chase. 

Fer  de  Lance,  far'de-laaiis'  [Fr.,  liter.,  lance-iron,  lance- 
head]  :  a  venomous  serpent  (Craspedoeephalus  lanceolatus) 
of  the  West 
Indies.  It  is  so 

named  in  al- 
lusion to  the 

peculiar  mark- ings on  its head.  This 
much -dreaded 

serpent  is  ex- 
tremely prolif- 

ic, and  is  from 
5  to  8  feet  long. 

It  gives  no 
warning  of  its 
attack.  The 
bite     is     very 

often  fatal,  and  when  its  present  effects  are  warded  off  by 
stimulants  it  usually  ruins  the  health  of  the  sufferer,  who  is 
for  years  afflicted  with  boils  and  ulcers,  and  often  with  paraly- 

sis and  other  distressing  symptoms.  It  is  dreaded  by  aU  ani- 
mals, and  the  horse  can  not  by  the  spur  or  the  whip  be  forced 

to  pass  within  striking  distance  of  this  formidable  reptile. 

Ferdinand  tlie  Jnst:  King  of  Aragon  :  was  co-regent  of 
Castile  and  Leon  near  the  close  of  Dec,  1406;  became  king 
in  June,  1413,  and  in  1413  defeated  and  imprisoned  the 
Count  of  Urgel.     D.  1416. 

Ferdinand  I.:  Emperor  of  Austria;  eldest  son  of  Fran- 
cis I.,  Emperor  of  Germany;  b.  Apr.  19,  1793;  married  Ma- 
ria Anna  Carolina  Pia,  daughter  of  Victor  Emmanuel  I., 

King  of  Sardinia,  in  1831.  He  took  the  throne  Jlar.  2,  1835, 
but  was  under  the  direction  of  Prince  Metternich,  his  Prime 

Fer  de  lance. 
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IMiuister.  On  Doc.  2.  1848,  he  abdiciitcd  in  fiivorof  Prant-is 

Josopli,  after  liavins  repeati^dly  tlcil  I'riini  Vienna  durinj; 
the  revolutionary  agitations  of  that  vear.  D.  at  I'rague,  Jnne 
29,  1875. 

Ferdinand  I. :  King  of  Roliemia  anil  llnngary  ami  Km- 
[icriir  of  tlie  Romans ;  li.  at  Alcala.  Spain,  Mar.  II),  toO^ ; 

married  Anne  Jagellon  Mav  o,  l."):il,  and  was  niaile  King  of Bohemia  Feb.  24,  lo27,  of  Hungary,  Oct.  28,  1527,  and  of 
the  Romans  in  Jan.,  l.^yi.  lie  took  the  title  of  emperor 
when  his  brother,  Charles  V.,  abdicated,  near  the  end  of 
Sept.,  15o6,  and  was  recognized  as  emperor  by  the  electors  at 
Frankfort  in  lo.W,  but  was  forliicUlen  to  take  the  title  by 
Pope  Paul  IV,  In  1.562  he  sent  and>ass!ulors  to  the  Council 
of  Trent.     I),  at  Vienna,  July  25,  1564. 

Ferdinand  II.:  King  of  Bohemia  and  Hungary  and 
Emperor  of  the  Ivomans;  b.  July  9,  1578;  crowned  King  of 
Bohemia  July  29,  1617.  He  failed  to  protect  liis  Protestant 
subjects  against  the  persecutions  of  the  Roman  Catholics, 
and  the  Bohemian  states  deposed  him  Aug.  19,  1619,  and 
offered  the  crown  to  Frederick,  elector-palatine.  This 

brought  on  the  Thirty  Years'  War  {q.  i\).  Ferdinand  had beencrowned  King  of  Hungary  at  Presburg  July  1,  1618, 
and  was  elected  Roman  emperor  Aug.  28,  1619.  Frederick, 
having  accepted  the  Bohemian  crown,  was  defeated  by  Fer- 

dinand's army,  under  Maximilian  of  Bavaria,  at  Prague, Nov.  8,  1620,  and  in  1623  the  Bavarian  duke  received  the 
Palatinate.  In  1625  the  imperial  generals  Wallen.stein  and 
Tilly  defeated  the  armies  of  another  Protestant  league 
against  Ferdinand,  with  the  King  of  Denmark  at  its  head. 
In  Dec.,  1625,  and  Nov.,  1627,  respectively,  Ferdinand  re- 

signed the  crowns  of  Hungary  and  Bohemia  to  his  son,  Fer- 
dinand HI.  In  1680-32  tiustavus  Adolphus  of  Sweden,  with 

France  and  Venice  in  a  new  league  against  the  emperor, 
invaded  (jermany,  and  gained  important  successes  over  Fer- 

dinand, although  at  the  battle  of  Liitzen  in  Nov.,  1632,  the 
Swedish  monai'ch  was  slain.  The  battle  of  Leipzig  was 
fought  in  Sept.,  1631,  that  of  the  Lech  in  Apr.,  1632.  Chan- 

cellor Oxenstiern  directing  the  league  after  the  death  of 
(xustavus  Adolphus,  Ferdinand  was  more  fortunate,  made 
peace  with  some  of  the  allies,  and  procured  the  election  of 
Ins  son  Ferdinand  as  King  of  the  Romans.  D.  at  Vienna. 
Fel).  15,  1637. 

Ferdinand  III.:  King  of  Bohemia  and  Hungary  and 
Emperor  of  the  Romans;  b.  in  July,  1608,  and  became  King 
of  Hungary  and  Bohemia  1625  and  1627,  respectively.  In 
1631  he  married  Mary  Anne  of  Spain,  who  died  in  1646.  He 
gained  the  battle  of  Nonllingen  in  the  contest  of  his  father 
(Ferdinand  II.)  against  tlie  Swedes  and  their  allies  Sept.  6, 
1634,  and  was  made  King  of  the  Romans  in  1636,  and  be- 

came emperor  in  16:i7.  The  Thirty  Years"  war  continuing, 
the  battles  of  ThionviUe,  of  Friljourg.  and  of  Sominershausen 
were  fouglit  in  June,  1639,  in  1644,  and  in  1648.  In  this  lat- 

ter year  Ferdinand  married  Maria  Leopoldina,  who  died  in 
1649.  In  1648  he  also  signed  the  peace  of  Westphalia,  guar- 

anteeing religious  liberty  to  his  Protestant  subjects.  In  1651 
he  married  Eleanor  of  Mantua.     D.  at  Vienna,  Apr.  2,  1657. 
Ferdinand  I.  (Teie  Great):  King  of  Castile  and  lioon  ; 

married  D'lua  Sancha  of  Leon,  and  was  named  King  of  Cas- 
tile in  1033,  succeeding  to  the  throne  in  1035,  and  being 

crowned  King  of  Leon  June  22,  1038.  He  invaded  Portu- 
gal, and  aci[uired  Coimbra  in  1044  and  1045.  In  1046-49  he 

warred  against  the  Moors.  In  Sept.,  1054,  lie  defeated 
Garcia  III.,  King  of  Navarre,  near  Burgos ;  in  1063  conquered 
Mohammed  ben  Abad,  dividing  his  kingdom  between  his 
three  sons  in  1064.  Forced  the  Kings  of  .Saragossa  and  To- 
leilo  to  become  liis  tributaries  in  106.5,  and  died  at  Leon,  Dec. 
27  of  that  year. 

Ferdinand  III.  (The  Saixt)  :  King  of  Castile  and  Leon ; 
b.  1199;  son  of  Alfonso  IX.,  King  of  Leon,  and  Berengaria. 

Queen  of  Castile,  succeeding  in  Castile,  on  his  mother's  abdi- cation, in  1217,  and  in  Leon  in  1230.  In  his  Jloorish  wars  he 
conquered  the  kingdom  of  Baeza,  took  Cordova  and  Seville, 
and  made  the  Kings  of  Granada  and  Murcia  his  tributaries. 
D.  May  31,  1252,  and  was  canonized  by  Pope  Clement  X.  in 
1671. 

Ferdinand  V.  (The  Catholic):  King  of  Castile  and  Ara- 
gon ;  b.  at  Sos,  Spain,  Mar.  10,  1452 ;  married  Isabella  of 
Castile  Oct.  18,  1469.  At  this  time  Spain  was  divided  into 
the  kingdoms  of  Castile,  Anagon,  Navarre,  and  Granada,  the 

last  lield  by  the  Moors.  On  the  death  of  Isabella's  brother, 
Henry  IV.,  Ferdinand  was  proclaimed  king,  with  her  as 

queen,  at  Segovia,  Dec.  13,  1474.  Isabella's  title  being  dis- 133 

puted  by  the  Princess  Joanna,  Henry  IV.'s  acknowleilged daughter,  Ferdinand  defeated  Alfonso,  King  of  Portugal, 
who  supported  her  claims,  at  Toro  in  1476.  In  1479  Isabella 
secureil  undisputed  possession  of  the  kingdom  by  a  peace 
witli  France,  signed  Nov.  9.  1478.  In  Jan.,  1479,  Feniinand 
succeeded  his  father,  John  II.,  in  Aragon;  and  immediately 
afterward  in  both  kingdom.s,  but  especially  in  Castile,  the 
two  sovereigns  commenced  salutary  reforms  in  the  adminis- 

tration of  justice,  restraining  the  excesses  of  the  nobility, 
and  checking  their  [lower  as  feudal  lords.  In  1480  Ferdi- 

nand establislied  the  Inquisition  at  Seville,  and  subse(|nently 
permitted  its  establisluueiit  hi  Aragon.  He  began  his  wars 
with  the  Moors  for  tlie  possession  of  Gramula  in  1482,  the 

Moors  having  in  1481  captni-ed  the  fortress  of  Zahara  in 
Andalusia,  and  on  Jan.  6,  1492,  with  Isabella  his  queen,  he 
entered  Granada  in  triuni|>h.  The  same  year  he  issued  an 
edict  for  the  expulsion  of  all  Jews  from  his  dominions.  This 
year  also  Isabella  furnished  to  Christopher  Ccjhunbus  two 
vessels  in  his  fleet  of  three,  with  which  he  discovered  San 
Salvador.  Cohunbus  returnerl  in  Mar.,  1493.  ami  during 
that  year  Ferdinand  and  Isabella  obtained  a  bull  from  Pope 
Alexander  VII.  confirming  their  title  to  aU  the  territories 
which  they  should  discover  in  the  western  hemisphere.  In 
1493  Ferdinand  reac(inired  Roussillon  an<l  Cerdagne  from 

Charles  VIII.  of  France,  and  in  1495  opposed  t'harles  in 
Italy,  the  Spanish  troops  being  commanded  by  Gonsalvo  de 
Cordova.  In  1497  he  promoted  the  expedition  of  Amerigo 
Vespucci.  By  1.500  the  Spanish  conquest  of  Naples  was  com- 

plete ;  by  1501  every  Moor  had  been  expelled  from  the  king- 
dom or  was  compelled  to  be  baptized.  Isabella  died  in  151)4, 

and  in  1505  Ferdinand  married  Germanie  de  Foix,  niece  of 

Louis  XII.  of  France.  On  the  death  of  Philip,  his  son-in- 
law,  he  liecame  regent  of  Castile  in  Sept.,  1506.  By  the 
treaty  of  Cambra.y  (Dec,  1508)  he  received  several  Venetian 
cities,  which  were  incorporated  with  the  kingdom  of  Naples. 
In  Oct..  1511.  he  joined  tlie  Holy  Ije.ague  against  France, 

and  Jean  d'Albret,  King  of  Navarre,  having  leagued  him- 
self with  the  French  monarch,  Ferdinand  invaded  his  do- 

minions, drove  him  from  the  throne,  and  in  1512  subju- 
gated that  kingdom,  thus  finally  uniting  Aragon.  Castile, 

Granada,  and  Navarre  under  one  sway.  Ferdinand  died  Jan. 
23,  1516. 

Ferdinand  I. :  King  of  Naples ;  b.  in  1423  :  married  Isa- 
bella de  Clermont  in  1445:  was  legitimized  by  Pope  Eugene 

IV.,  and  crowned  king  in  1458.  In  a  short  time  his  subjects 
invited  John  of  Anjon  to  take  the  throne,  and  having  done 
so,  John  sustained  himself  for  a  time,  but  Ferdinand  de- 

feated him  at  Troia  in  Aug.,  1462,  and  became  master  of  the 
kingdom  in  1463.  Isabella  having  died  in  1475,  he  married 
Joanna  of  Aragon  in  the  following  year.  In  1486  the  barons 
of  Naples  revolted.  Ferdinand  having  made  peace  with 
them  on  Aug.  11,  treacherously  arresteil  and  massacred  them 
at  the  palace  on  Aug.  13.  For  this  he  was  excommunicated 
bv  Pope  Innocent  VI II.  in  1489;  he  made  peace  with  the 
pope  in  Jlay,  1492.     I).  Jan.  25, 1494. 

Ferdinand  IV. :  King  of  Naples,  and  I.  of  the  Two  Sici- 
lies; was  li.  at  Naples,  Jan.  13,  1751,  and  succeeded  to  the 

throne  when  his  father,  Don  Carlos,  became  King  of  .Spain 
Oct.  5, 17.59.  In  1767  he  expelled  the  Jesuits;  in  1768  married 
Maria  Carolina  of  Austria.  In  1777  he  dismissed  his  Prime 
Minister.  Tanucci ;  in  1793  joined  the  coalition  against 
France,  lint  in  1796  purchased  peace  from  the  Directory. 
In  Nov.,  179.8,  a  .secret  alliance  having  been  formed  with 
Russia,  Austria,  and  England  against  France,  the  Neapolitan 
army  m.arched  to  Rome,  but  was  defeated  by  tlie  French, 
who  took  possession  of  Naples,  and  estalilished  the  Parthe- 
nopean  Republic  1799.  The  king  and  queen  fled  to  Sicily, 
but  during  the  same  year  were  restored  to  power  by  the  suc- 

cesses of  the  allies,  and  then  took  a  bloody  revenge  on  the 
republican  citizens  of  Naples.  Mar.  18.  1801.  by  the  treaty 
of  Florence,  Ferdinand  made  peace  with  France,  but  in 
1805  joined  a  third  coalition  against  her.  In  the  end  of 
that  vear  he  was  deprived  of  Naples  by  Napoleon  I.,  and 
retired  to  Sicilv  under  English  protection.  In  Jan..  1812, 
he  resigned  his  authoritv  in  favor  of  his  son  Francis,  but  on 

Napole'on's  fall  he  was  restored,  entering  the  capital  Aug.  14, 1815.  In  Dec.  1816,  he  took  the  title  of  King  of  the  Two 
Sicilies  (Naples  and  Sicilv),  liut  in  the  latter  part  of  his  reign 
(1820-21)  was  threatened  with  a  fresh  revolt  of  his  subjects. 
He  annulled  their  constitution,  and  entered  Naples,  supported 
by  the  Austrian  army.  May  15,  1821.     D.  Jan.  4,  1825. 
Ferdinand  I. :  King  of  Portugal :  b.  at  Coimbra  in  1345 : 

succeeded  to  the  throne  in  1367.    In  1369  he  claimed  Castile, 
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but  was  opposwl  by  lloiiry  II.  of  that  kiii^'loin,  and  aflev 
an  indecisive  war  made  peace  in  lliTl.  Tlie  war  being  re- 

newed, a  like  issue  ensued  in  l:J7;i.  He  again  warred  with 
Castile,  assisted  by  Edmund,  Duke  of  Cambridge,  in  KtSl. 
D.  Oet.  30,  1383. 

Ferdinand  A'll.:  K in?;  of  .Spain  ;  b.  at  St.  Ildefon.so,  Oct. 
14,  1784,  and  was  pruclainied  Prince  of  Asturias  and  heir  to 
the  crown  in  17!»0;  in  1803  he  married  Alaria  Anloiiietta 

Theresa  of  Naples,  who  d.  Mav  31,  ISOG.  On  the  abdica- 
tion of  his  fatlu^r  (Mar.  10,  1808)  he  siicceedeil  to  the  kinj?- 

dom,  but  was  compeUed  by  Xaiioleon  to  give  up  his  claims 
May  6,  1808,  and  sent  with  his  brother  and  uncle  to  the 
chateau  of  Valengay.  On  V)einj;  liberated  he  rcturii(!d  to 

Spain  Mar.,  1814,  and  in  May  annulled  the  Si)anish  constitu- 
tion and  dissolved  the  Corles;  Sept.  30,  1810.  he  nuirried 

Isabella  Maria,  Infanta  of  Port  ujral,  who  d.  Dec.  20,  1818; 
Oct. 3, 1810, married  :\laria  .losrphineof  Saxony.  The  French 
having  invaded  Spain  under  the  Duke  of  Angouleme  in  Apr., 
1833,  Ferdinand  was  held  a  prisoner  by  the  revolutionists, 
but  the  success  of  the  French  caused  his  restoration,  which 
he  celebrated  by  an  amnesty  and  false  promises  of  good 

government,  lie  married  the  daughter  of  Maximilian  of 
Saxony  in  1834,  and  she  died  in  1830.  The  same  year  he 
married  JIaria  Christina  of  Naples.  Mar.  30,  1830,  he  re- 

established the  Pragmatic  Sanction  of  1780.  U.  Sept.  30. 
1833. 

Ferdinand  II.:  of  the  Two  Sicilies;  known  as  Kixo 
BoMBA  ;  b.  .Jan.  13,  1810  ;  succeeded  his  father,  Francis  I.,  in 
1830;  l)y  false  ])romises  and  liberal  measures  at  first  excited 

great  hopes  among  the  friends  of  liberty,  which  his  subse- 
quent course  cruelly  disappointed.  The  history  of  his  reign 

is  a  catalogue  of  cons|iiracies,  rebellions,  executions.  His 
reckless  bombardment  of  Messina  Sept.  2-7,  1848,  won  him 
his  shameful  title.     D.  at  Naples,  May  23,  1859. 

Ferdinand,  Prince  of  Buluarli  :  b.  Feb.  36,  1861 ; 

youngest  son  of  Prince  Augustus  of  Saxe-C'oburg  and  Prin- cess tUementin,  daughter  of  King  Louis  Philippe :  served 

as  lieutenant  in  the' Austrian  army  until  1886;  accepted 
the  throne  of  Bulgaria  in  1887,  but 'was  not  recognized  by the  great  powersunlil  JIarch,  1806.  He  possesses  large 
estates  in  Austria. 

Fergus :  town ;  Wellington  co.,  Ontario ;  on  the  Grand 
river ;  10  miles  N.  of  Guclph.  and  on  Ellora  Bi-anch  of  the 
Canadian  Pacific  and  the  Wellington,  Gray  and  Bruce 
Branch  of  the  Grand  Trunk  R.  lis.  (see  map  of  Ontario,  ref. 
4-C).  It  contains  mills,  distilleries,  manufactories,  and  an 
iron-foundry.     Pop.  1,600. 

Fergus  FaHs:  city  and  railway  center  (founded  in  1870); 
capital  of  Otter  Tail  co.,  Minn,  (for  location,  see  map  of 
Minnesota,  ref.  6-B);  on  the  Red  River  of  the  North,  and 
on  the  Great  Northern  and  N.  Pac.  R.  Rs. ;  187  miles  N.  \V. 
of  St.  Paul.  It  is  situated  in  a  rich  agricultural  country  in 

the  center  of  the  famous  "  Park  "  or  Lake  region,  and  has 
14  churches.  4  school  buildings,  a  State  high  scliool.  the 

Norwegian  Lullu'ran  College,  fine  water-power,  and  manu- 
factures of  Hour,  iia]>er,  etc.  Pop.  (1880)  1.635  ;  (1800)  3,773 ; 

(1805)  4,407.  Editor  of  "  Journal." 
Ferguson,  Adam.  LL.  L). :  an  historian  and  philosopher 

who  occupies  a  place  of  his  own  in  the  history  of  Scotch 
philosophy  by  his  application  to  morals  of  the  principles  of 
perfection.  He  was  born  at  Logierait,  Perthshire,  Scotland, 
June  20,  1733 ;  studied  at  St.  Andrews ;  read  divinity  in 
Edinburgh;  was  ordained  in  1745;  became  Gaelic  chaplain 
in  the  Forty-second  Regiment ;  succeeded  David  Hume  as 

keeper  of  the  Advocates'  Library  in  Edinburgh  ;  was  Pro- 
fessor of  Natural  Philosophy  al  Edinburgh  1750-04;  Pro- 
fessor of  Moral  Philosophy  1704-85;  was  one  of  the  com- 

missioners sent  in  1778  to  the  V.  S.  to  effect  a  peace.  Au- 
thor of  a  Ilislori/  of  VIril  Society  (1767) ;  Hi.ifori/  of  f/ie 

Progress  and  Ti'rminrili<in  of  the  Romnn  Bepubtlr.  (1783); 
Institutes  of  Moral  Pliilosujilni  (\~Qi)) ;  Moral  and  Fotiti- cal  Srienee  (\WZ).  D.  at  St.  Andrews,  Feb.  32.  1816.  See 
Life  by  Small  (1804). 

Ferguson,  James.  F.  R.  S.  :  astronomer  and  mechanician  : 
b.  near  Rothicmay,  Banffshire,  Scotland,  Apr.  3.5,  1710.  His 
mechanical  genius  was  developed  at  a  very  early  age  by  in- 

vestigation into  the  wheel  and  axle  and  the  construction  of  a 
wooden  clock  and  watch  whi(th  were  good  timekeepers.  He 
spent  .several  years  in  Edinburgh,  and  in  1743  went  to  Lon- 

don, supporting  himself  in  both  places  by  drawing  portraits. 
In  1747  lie  puljlished  a  Dissertation  on  tlie  Phenomena  of 
the  Harrest  Moon,  and  in  1748  commenced  lecturing  upon 

astronomy  and  mechanics.  Elected  a  fellow  of  the  Roya? 
Society  in  1763,  he  was  chosen  a  member  of  the  American 
Philo.sophical  .Society  in  1770.  Astronomy  ICrptained 
(1756)  !ind  Lectures  on  Siit/Jects  in  Mechanics,  Jlydrostatics, 
Pneiinialics,  and  Optics  (1760),  were  among  his  Works, 
which  were  edited  in  5  vols.  8vo  by  Sir  David  Brewster. 
The  Enryclopadia  Britannica  is  authority  for  the  assertion 
that  "  in  his  whole  life  lie  had  not  received  above  half  a 
year's  instruction  at  school."  I),  in  London,  Nov.  16,  1776. 
Si-e  tlie  Life  by  Henderson  (1867  ;  2d  ed.  1870). 

Ferguson,  James;  astronomer;  b.  in  Perthshire,  Scot- 
land, Aug.  31,  1707  ;  removed  to  New  York  Sept.,  1800, 

and  was  assistant  civil  engineer  on  the  Erie  C'anal  1817- 
19;  assistant  surveyor  on  the  boundary  commission  under 
the  treaty  of  Ghent  1819-33;  astronomical  surveyor  on  the 
same  commission  1823-27;  civil  engineer  for  the  State  of 

Pennsylvania  1827-33  ;  first  assistant  of  the  U.  S.  C'oast 
Survey  1833-47 ;  and  assistant  astronomer  of  the  U.  S. 

Naval"  Observatory  1847-67.  He  discovered  during  this- latter  service  the  following  asteroids:  Enphrosyne  in  .Sept., 
1854  ;  Virginia  in  1857 ;  Echo  in  1860,  for  which  he  was 
awarded  the  astronomical  prize  medal  by  the  Academy  of 
Sciences  of  France  in  1854.  and  again,  by  the  same  institu- 

tion, in  1860.  Prof.  Ferguson  was  a  valued  contributor  to 
Dr.  GouliTs  Astronomical  Journal  and  to  the  Astronomisclie 
yarlirichten  :  also  to  the  Episcopal  Church  lievien;  to  the 

Albany  Aryus.  the  Merchants'  Magazine  of  New  York,  and to  other  standard  papers.     D.  Sept.  26,  1867. 

Fergusson,  James,  LL.  D.,  D.  C.  L.,  F.  R.  S.  :  writer  on 
arc-hitecture;  b.  at  Ayr,  Scotland,  in  1808:  became  an  in- 

digo-planter in  "Bengal  ;  iourneyed  in  the  East,  and  pub- lished Illustrations  of  the  lioek-cnt  Temples  of  India  (1845) ; 
Picturesque  III ustrat ions  of  Ancient  Architecture  in  Ilin- 
dostan  (1H4~):  Essay  on  a  Proposed  New  System  of  Forti- 

fication hy  Earthworks  (1840)  ;  The  Palaces  of  Nineveh 
and  Persepolis  Restored  (1851) ;  History  of  the  Jlodern 
Styles  of  Architecture  (18^2) ;  Temples  of  the  Jews  and  the 
Other  Buildings  in  the  Ilaram  Area  at  Jerusalem  (ISIS). 
His  History  of  Architecture  (2  vols..  1865-70) :  History  of 
Modern  Architecture  (i.  e.  since  the  beginning  of  the 
Renaissance).  3  vols. ;  and  History  of  Indian  and  Eastern 
Architecture  form  together  the  most  important  work  of 
the  kind  in  English.  On  Apr.  17,  1871.  he  received  the 
royal  gold  medal  at  a  meeting  of  the  Roval  Institute  of 

British  Architects.     D.  Jan.  0,^^1886. 
Fergusson.  Robert  ;  poet :  b.  at  Edinburgh.  Scotland,, 

Sept.  5,  1750:  educated  at  St.  Andrews  University;  took 
u]i  medicine  as  a  profession,  but  soon  wearied  of  it  and 
entered  the  office  of  the  commissary  clerk  at  Edinburgh. 
Jlucli  of  his  spare  time  was  spent  in  writing  verses  in  dia- 

lect, which  were  printed  in  a  local  magazine  and  were 

greatly  admired.  His  health  became  imjiaired  by  dissipa- 
tion, insanity  resulted,  and  he  died  from  the  effects  of  a 

fall  Oct.  10,  1774.  His  poems  were  collected  in  1773.  and 
several  editions  have  been  printed,  the  latest  being  that  of 
Groshart  (1851).  Robert  Burns  had  a  profound  admiration 

for  Fergusson's  talent,  and  imitated  him  to  some  extent,  es- 
pecially in  the  subjects  of  his  poems.  In  1789  he  erected  a 

memorial  stone  over  Fergusson's  grave. 
Fergusson,  Sir  William.  Bart..  F.  R.  S..  F.  R.  S.  E. :  sur- 

gixm  ;  b.  at  Prestonpans,  East  Lothian,  Scotland,  Mar.  20,. 
1808;  studied  under  Dr.  Knox  and  Dr.  Turner  in  the  Royal 
College  of  Surgeons  at  Edinburgh  at  the  age  of  eighteen  : 
anil  became  a  licentiate  of  that  institution  in  1828,  a  fellow 
of  the  corporation  in  1829.  and  began  to  lecture  on  the 
principles  and  jiractice  of  surgery  in  1831.  In  1836  he  was 
assi.^^tant  surgeon  to  the  Royal  Infirmary,  and  in  1839  a 

fellow  of  the  Royal  Society  'of  Edinburgh.  He  settled  in London  in  1840.  having  been  appointed  Professor  of  Sur- 

gery in  King's  College"  and  surgeon  to  King's  College  Hos- 
pital :  became  Professor  of  Clinical  Surgery  in  King's  Col- lege, having  also  been  elected  president  of  the  Royal  College 

of  Surgeons  of  England  July  4,  1870,  and  having  been  for 
some  time  Professor  of  Surgery  and  Human  Anatomy  in 
that  institution.  These  are  but  a  few  of  the  active  and 
honorary  jiositions  to  which  he  was  called.  His  Progress 
of  Anatomy  and  Surgery  in  the  Nineteenth  Century  (1867) 

was  the  substance  o'f  two  courses  of  his  lectures.  His 
System  of  Practical  Surgery  has  passed  through  several 

editions  ;' he  was  the  inventor  of  numerous  surgical  instru- ments, and  in  1806  was  made  a  baronet.  D.  in  London. 

England,  Feb.  10,  1877.  See  H.  Smith.  Sir  W.  Fergus- 
son,  a  Biograph  ical  Sketch  (London,  1877). 
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Fe'risB  [Lat..  holidays,  plur.  of  fc  rin,  for  older  */e'.s'iVj. See  Fair  mid  Feast]  :  in  aiieieiil  Uoiiie,  those  holidays 
whereon  business  could  not.  lawfully  be  done  and  when 
slaves  might  rest  from  their  labors.  These  [lulilic  festivals 
were  of  many  kinds  and  were  very  numerous.  Marcus  An- 

toninus fixed  them  at  135  in  the  year,  though  before  his  time 
they  had  been  much  more  frequent.  The  way  in  which  they 
were  kept  varied  extremely,  but  in  general  their  celebration 
resembled  that  of  the  tUiristian  Sabliath,  there  being  a  re- 

ligious element  in  their  observation. 
A  feria  in  the  Ordo  of  the  Komau  (Catholic  Church  is  a 

week-day  having  no  feast.  The  feria'  of  Ash  Wednesday, 
Holy  Week.  Whitsun  Eve,  and  the  Octaves  of  Easter  and 
Whitsuntide  have  the  offices  of  Sundays  of  the  first  class. 
The  feriiB  of  Advent,  of  Lent,  the  Ember  Days,  and  the 

Monday  of  Rogation  Week  are  called  greater  feria>. 
Revised  by  J.  J.  Keane. 

Ferish'tah,  or  Firishta,  JIohammed  Kasim  Hindu 
Shah  :  Persian  historian  ;  b.  at  Astrabad,  1550  or  1570 ; 
wrote  the  Tarikh-i-Firishta,  a  history  of  the  Jlohammedan 
power  in  India,  commencing  about  the  close  of  the  tenth 
century.  In  the  introduction  he  gives  an  account  of  Indian 
history  prior  to  the  invasion  of  the  Mussulmans.  His  his- 

tory was  translated  by  A.  Dow  (3  vols.,  1768)  and  by  Gen. 
Briggs  (4  vols.  8vo,  London,  1833).     D.  about  1613. 

Ferland,  far'la'ah',  Jean  Baptists  Antoine,  I'Abbe  :  au- thor ;  b.  at  Montreal,  Canada,  Dee.  35,  1805  :  admitted  to 
orders  in  the  Roman  Catholic  Church  in  1833.  He  was 

priest  and  professor  in  Canada  for  several  years,  then  supe- 
rior of  the  College  of  Nicollet  in  1847,  afterward  professor  at 

Laval  University  June  10,  1855.  Observations  on  the  His- 
tory of  Canada  was  published  in  1851  ;  then  Notes  on  tlie 

Registers  of  Notre,  Dame  <le  Quebec,  A  Voyage  to  Labrador, 
Courses  of  History  of  Canada  from  ISJJ/.  to  1G33,  Journal 
of  a  Voyage  to  the  Coast  of  Oaspe,  and  Life  of  Bisluip 
Ptessis,  the  last  in  1863.     D.  at  Quebec,  Jan.  8,  1864. 

Fermanagh,  ffr-nutn'a:  inland  county  of  the  province  of 
Ulster,  Irelan<l;  area,  714  sq.  miles.  Its  surface  varies  from 
the  richest  vales  to  the  wildest  uplands.  Its  rocks  are 
mountain  limestone,  with  many  huge  cavities  and  under- 

ground watercourses,  millstone  grit,  and  old  I'ed  sandstone, 
with  some  coal,  iron,  and  marble.  In  the  low  grounds  the 
soil  is  a  deep  and  rich  loam,  which  grows  thin  and  cold  in 
the  uplands.  Fermanagh  returns  two  members  to  Parlia- 

ment.    Pop.  (1891)  74,037.     Capital,  Enniskillen. 

Fermat,  fiir'maa',  Pierre,  de  :  mathematician:  b.  at 
Beaumont  de  Loraagne,  near  Montauban,  Fi-ance,  in  1601. 
French  savants  claim  for  him  a  great  part  of  the  honor  of 
the  discovery  of  the  differential  calculus.  He  made  impor- 

tant discoveries  in  the  theory  of  numbers,  and  invented  a 
theory  of  finding  maxima  and  minima.  Laplace  thought 
Fermat  ought  to  share  with  Pascal  in  the  fame  of  the  inven- 

tion of  the  calculus  of  probabilities.  His  ̂ Yorks  (varia 
opera)  were  published  by  his  son  in  1670-79.  He  was  a 
councilor  of  the  Parliament  of  Toulouse,  and  cultivated 
mathematics  as  a  recreation,  and  is  known  as  the  first  to 
propiose  two  celebrated  theorems  called  by  his  name.  D.  at 
Toulouse,  Jan.  13,  166.5. 

Feriiieiitatioii  [Fr.  fermentation,  deriv.  of  fermenter, 

ferment  <  Lat.  fermenta're,  deriv.  of  fermentum.  yeast] : 
an  obscure  and  seemingly  spontaneous  change  or  decompo- 

sition which  takes  place  in  most  vegetable  and  aniuud  sub- 
stances when  exposed  at  ordinary  temperatures  to  air  and 

moisture.  When  the  process  is  accompanied  by  the  libera- 
tion of  foetid  gases,  as  in  the  decomposition  of  urine,  blood, 

or  flesh,  it  is  termed  putrefaction.  When  it  occurs  with 
free  access  of  air,  and  without  excess  of  water,  it  is  termed 
decay  or  eremacansis,  as  when  a  fallen  tree  moulders  into 
brown  pulverulent  humus.  The  term  fermentation  is  lim- 

ited in  common  language  to  the  process  as  conducted  for 
the  production  of  inoffensive  and  useful  [iroducts,  as  when 
grape-juice  and  malt-wort  are  fermented  into  wine  and  beer. 
While  these  processes  differ  widely  in  their  products,  they 
are  all  similar  in  their  general  character.  The  substances 
most  liable  to  undergo  putrefaction  are  compounds  rich  in 
nitrogen,  such  as  albumen.  fiVirin,  casein,  gluten,  gelatin, 
etc.  These  bodies  re<|uire  only  the  jiresence  of  water,  and 
access  of  ordinary  unfiltered  air  for  a  short  time,  to  bring 
them  into  a  state  of  putrefactive  fermentation,  which  is  very 
olTensive,  owing  to  the  liberation  of  sul])liuretted  hydrogen, 
ammonia,  and  a  variety  of  volatile  bodies,  whose  exact  na- 

ture  has   not   been   definitelv  determined.      These   bodies 

which  thus  apjicar  to  ferment  spontaneously  are  composed 
of  carbon,  hydrogen,  nitrogen,  oxygen,  and  .sulphur.  Many 
non-nitrogenous  substances,  consisting  of  carlion,  hydrogen, 
and  oxygen  only,  which  are  incapable  of  fermenting  or 
putrefying  siiontaneously,  readily  undergo  this  change  when 
brought  in  contact  with  albuminous  or  gelatinous  com- 

pounds, either  in  a  fresh  state  or  in  a  condition  of  iiu^ipient 
putrefaction.  These  latter  boilies.  which  are  cafiable  of  ex- 

citing fermentation,  are  called  ferments,  and  bodies  which 
are  made  to  ferment  by  them  are  said  to  be  fermentable. 
One  of  the  most  active  of  all  ferments  is  yeast,  a  plant  which 
develops  in  liquids  undergoing  vinous  or  alcohohc  fermen- 

tation. Bodies  composed  wholly  of  carbon  and  hydrogen 
do  not  appear  to  be  capable  of  undergoing  fermentation 
under  any  circumstances.  Bodies  may  be  brought  into  dif- 

ferent states  of  fermentation  liy  the  same  ferment,  accord- 
ing to  the  ])articular  stage  of  decomposition  which  it  may 

have  attained.  Thus  in  the  raising  of  bread  by  the  aid  of 
leaven,  vinous  fermentation  may  occur,  with  the  production 
of  alcohol  and  carbon-dioxide  gas  (COj),  which  makes  the 
bread  light  and  porous,  or  lactous  fermentation  may  occur, 
with  the  formation  of  lactic  acid,  which  makes  the  bread 
sour  and  heavy.  It  is  probable,  however,  that  the  ultimate 
cause  in  the  two  cases,  though  a|iparently  the  same,  is  really 

difl'erent.  Temperature  influences  both  the  develo]jment and  the  character  of  fermentation.  It  can  not  occur  at  a 

tem].ierature  much  below  40"  F.,  nor  much  above  140'. 
Fermentation  is  generally  indicated  by  a  sensible  inter- 

nal motion,  the  development  of  heat,  and  the  lilieration  of 
bubliles  of  gas,  and  when  it  occurs  in  a  clear  liquid  always 
results  in  turbidity  and  tlie  formation  of  a  scum  and  a  sedi- 

ment. Duiing  the  process  comjilex  organic  bodies  are  re- 
solved into  simpler  oi'ganie  bodies,  as  when  milk-sugar  is 

changed  to  lactic  acid:  or  into  simpler  organic  bodies  and 
inorganic  compounds,  as  when  glucose  is  changed  to  alcohol 
and  carbon-dioxide;  or  the  decomposition  may  result  in 
the  lilieration  of  elementary  bodies,  as  hydrogen  and  nitro- 

gen. The  elements  of  water  are  often  assimilated  during 
fermentation,  and  enter  into  the  composition  of  the  new 
bodies.  The  process  is  always  complex,  and  while  it  often 
residts  in  the  formation  of  some  well-characterized  predom- 

inating product,  as  alcohol,  acetic  acid,  lactic  acid,  butyric 
acid,  etc.,  there  is  always  produced  a.  variety  of  bodies  in 
smaller  quantities  the  exact  nature  of  which  has  not  been 
fully  determined,  although  many  of  these  secondary  bodies 
have  lieen  identified.  Fermenting  substances  generally 
have  a  tendency  to  alistract  oxygen  from  the  air  and  other 
bodies.  When  fermentation  occurs  with  free  access  of  air 
it  is  accompanied  by  oxidation  (eremacavsis)  on  the  surface. 
Putrefying  bodies  reduce  ferrous  sulphate  to  suliihide  of 
iron  by  withdrawing  oxygen,  and  sewage  is  able  likewise  to 
reduce  nitrates  to  ti-ee  ammonia. 

Fermentation  has  long  been  resorted  to  in  raising  bread 
with  leaven  or  yeast,  in  preparing  alcoholic  beverages,  and 

in  preijaring  certain  vegetables,  as  sour  beans  and  Sauer- 
kraiit.  It  is  the  process,  too,  by  which  all  vegetable  and 
animal  substances  ultimately  undergo  destruction,  and 
finally  return  to  the  inorganic  world  in  the  form  of  carbon 
dioxide  (COj),  water  (H^O),  ammonia  (NHa),  nitrogen  (N), 
etc.,  to  become  again  the  food  of  plants,  and  under  the  in- 

fluence of  the  solar  rays  again  to  generate  complex  organic 
.bodies.  It  is  the  ])rocess  by  which  milk  and  vegetables  sour, 

meats  putrefy,  and  fats  become  rancid,  and  by  which  tim- 
ber and  textile  fabrics  decay.  It  is.  moreover,  intimately 

associated  with  the  development  of  contagious  diseases,  and 
its  study  leads  to  the  discovery  of  methods  for  preserving 
food  and  timber  and  for  preventing  the  occurrence  and 
spread  of  many  diseases. 

There  is  an  endless  variety  of  processes  to  which  the  term 
fermentation  may  be  applied  with  more  or  less  propriety; 
the  following  are  a  few  of  the  most  important:  (1)  Vinous, 
alcoholic,  or  panary  fermentation;  (3)  acetous;  (3)  lactous; 
(4)  butyrous;  (5)  mucous  or  viscous:  (6)  putrefactive;  (7) 
saccharous;  (8)  glucosic ;  (9)  pectous;  (10)  gallous;  (11) 
amygdalous;  (13)  sinapous ;  (13)  urinous:  and  (14)  peptous. 

I".  Vinous  or  alcoholic  fermentation  is  the  process  by 
which  grape-juice  is  converted  into  wine  and  the  wort  of 
malt  into  beer.  A  solution  of  jnire  sugar  in  water  may  re- 

main unaltered  for  a  long  time,  but  finally  mould  appears 

upon  it,  and  it  becomes  sour  and  dark-colored.  If.  however, 
a  suitable  ferment  is  added  to  it.  such  as  yeast,  putrid  blood, 

or  partially  decomposed  flour-paste,  albumen,  casein,  fibrin, 
or  anv  similar  body,  it  rapidly  passes  into  a  state  of  active 

fermentation,  by  w'hich  the  .sugar  is  converted  into  alcohol. 
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carbon  ilicixiilc.  etc.  What  lias  really  liappened  here  is  tliat 
the  so-calleil  leniient  tuiitains  not  only  the  true  ferineiil, 
but  also  certain  nitrogenous  ami  niinerai  substances,  which, 
aililcd  to  llie  sugar,  facilitate!  deeoniposition.  The  sweet 

juices  of  |)lauts  contain,  in  addition  to  sugar,  small  quan- 
tities of  albumen,  gluten,  and  legunien,  and  when  tliey  are 

e.\posed  to  unfiltcred  air  and  maintained  at  a  teiiipitrature 

of  about  80'  P.,  they  appear  to  undergo  fermentation  spon- 
taneously, the  process  continuing  from  forty-eight  hours  to 

several  weeks,  according  to  the  tcmperatni'e,  the  amount  of 
sugar  present,  and  the  nature  and  cpiantity  of  the  nitroge- 

nous bodies  which  act  as  ferments.  The  most  striking  phe- 
nomena of  this  fermentation  are — (1)  the  liepiid  becomes 

I  iirliid  :  (2)  bubbles  of  gas  i-ise  to  the  surface  ;  (3)  the  temper- 
ature rises;  (4)  the  sugar  disappears;  (5)  alcohol  makes  its 

appearance ;  (6)  by  and  by  tlie  liquid  becoiiKW  clear  and  quiet 
again,  and  a  light  scum  and  a  light-colored  deposit  are 
formed.  This  deposit  consists  of  y(«ist,  which  is  capable  of 
exciting  vinous  fermentation  in  other  solutions  of  sugar. 
The  conditions  essential  to  vinous  ferinentatiim  are — (1)  an 
afjueous  solution  of  sugar,  which  may  be  either  glucose, 
cane-sugar,  or  milk-sugar.  The  two  latter  are,  however,  in- 

variably changed  to  glucose  before  they  undergo  vinous  fer- 
mentation (see  Saccharous  Fermentation,  page  32!)). 

Cane-sufrar.      Water.       Glucose. 
CHjjOu  +  HjO  =  80«IIi,0,. 

(2)  The  presence  of  yeast  or  of  some  similar  nitrogenous  fer- 
ment; (;^)  access  of  air,  at  least  at  the  out. set  ;  (4)  a  certain 

temperature,  the  limits  of  which  are  41°  and  86°  F.  The lower  the  temperature  the  slower  the  process,  while  at  the 

temperature  of  80'  the  vinous  fermentation  is  liable  to  pass 
into  butyrous  fermentation  by  the  greater  activity  of  the 
butyrous  ferment.  The  chief  products  of  the  fermentation 
are  alcohol  and  carbon  dioxide,  which  might  be  produced 
from  the  glucose  by  the  following  decomposition : 

Glucose.  Alcotiol.      Carbon  dioxide. 

<'aH„0»     =     2C,HaO     -I-     2C0,. 

Were  these  the  only  products,  100  parts  of  glucose  would 

yield  .51'11  of  alcohol  and  48'89  of  carbon  dioxide;  but  as  a 
fact  only  about  95  per  cent,  of  the  sugar  is  accounted  for  by 
these  products.  Most  of  the  missing  5  per  cent,  is  converted 
into  succinic  acid  (discovered  liy  C.  Schmidt  in  1847)  and 
glycerin  (discovered  by  Pasteur),  so  that  the  real  equation  of 
decomposition  must  be  far  more  complex.  In  addition  to 
these  bodies,  there  is  a  host  of  others  in  minute  quantities, 
derived  j^artly  from  the  glucose,  partly  from  the  ferment, 
and  partly  from  the  other  bodies  always  present  in  vege- 

table solutions.  The  following  scheme  gives  approximately 
the  products  from  100  parts  of  glucose  : 

Alcohol         48"5  per  cent. 
Carbon  dioxide         46 '5       " 
Glycerin          3'e       " 
Succinic  acid           0'7        " 
Acet  ic  acid   1 
Cellulose   
Fatty  substances   7    I 
Hydrogen   .^   
Nitroffen   ."    | 
Hydrocarbon  (methane  ?)    }     0"7       " 
Propylie  alcohol  *   
But y  lie  alcohol  *    I 
Amylic  alcohol  *    \ 
Acetate,  butyrate,  valerianate,  and  ceuan-  i 

thate  of  ethyl,  arayl,  etc.*    i 
Total       lOUU  per  cent. 

The  last-mentioned  bodies,  indicated  by  a*,  constitute,  when 
separated  by  distillation,  what  is  called  the  fusel  oil. 

The  infusion  of  malt  and  sugar  solutions  to  which  gluten, 
casein,  albumen,  or  substances  of  like  nature  are  added,  doe-s 
not  generally  undergo  a  purely  vinous  fermentation;  lac- 
tous,  butyrous,  acetous,  and  putrefactive  fermentation  also 
occur,  and  offensive  products  result.  This  can  be  prevented 
by  the  addition  at  the  outset  of  a  proper  quantity  of  yeast, 
which  at  once  determines  the  vinous  fermentation;  and  if 

a  temperature  below  86°  F.  is  maintained,  and  the  air  is 
jn-operly  excluded,  the  products  of  this  kind  of  fermenta- 

tion alone  ordinarily  result.  .Sometimes,  however,  the  other 
(uoii-alcoholic)  fermentations  prevail  to  such  an  extent  as  to 
do  damage,  and  thus  arise  the  so-called  "diseases"  of  w'ine 
and  beer.  (See  beyond.)  In  the  making  of  wine  and  the 
brewing  of  beer  the  complete  destruction  of  the  sugar  is  not 
desirable,  and  rarely,  if  ever,  occurs,  but  in  the  manufacture 
of  spirits  the  change  to  alcohol  is  made  as  complete  as  pos- 

sible. (See  Wine  and  Beer.)  When  vinous  fermentation 
is  resort e<l  to  in  making  bread,  the  object  is  not  to  produce 

alcohol,  but  carlion  dioxide,  which  shall  make  the  bread 

light.  Many  substitub'S  for  fermentation  are  in  use  bv 
which  the  carbon  dioxide  is  jiroduced  without  the  alcohol. 
See  Hbead. 

Tliet>ries  of  Fermentation. — The  dLseovery  of  fermenta- 
tion and  the  i)reparation  of  wine  date  back  beyond  historic 

times.  According  to  the  Egyptians,  Osiris,  and  according 
to  the  Greeks,  Hacclius,  taught  the  art  to  men.  The  Israel- 

ites attribute  (he  discovery  to  Noah.  The  alclieniists  often 
em])loyed  the  tcrius  feniie?itation  awl  putrefaction,  but  in  a 
sense  quite  dilVerent  from  that  in  which  the  words  are  now- 
used ;  the  gradual  solution  of  an  inorganic  body  wsls  called 
putrefaction,  while  fenneiitation  was  used  as  equivalent  to 
our  word  digexlioii — i.  e.  the  digestion  of  a  mineral  with  an 
acid.  The  term  fi-rment  was  applied  to  every  active  chemi- 

cal agent.  Valentine  supposed  the  alcohol  to  pre-exist  in 
the  wort,  and  to  lie  simply  set  free  during  fermentation. 
Libavius  believed  fermeniation  and  ]iutrcfaction  to  be  simi- 

lar processes,  ilillcring  merely  in  their  products.  Van  llel- 
niont  (1648)  altriliuted  to  fermentation  the  formation  of 
gases  during  digestion,  also  the  formation  of  the  blood  and 
of  the  sap.  lie  considered  fermentation  to  be  the  cause  of 
the  formation  of  living  organisms,  and  of  tlieir  reproduc- 

tion and  development.  Jlayow  (1669)  noticed  the  impor- 
tance of  air  to  fermeniation.  Sylvius  de  le  IJoe  (16.59) 

claimed  that  fermentation  ditfered  entirely  from  the  action 
of  acids  upon  alkalies  (carbonates).  He  says  the  latter 
results  in  combination,  while  fermentation  results  in  de- 

composition. Lemery  (ITT.'i)  recognized  a  similar  distinc- 
tion. Becher  (1669)  considered  fermentation  as  similar  to 

combustion  (separation  of  jihlogiston  from  calx)  and  as 
resulting  in  a  splitting  up  of  the  fermenting  body.  Willis 
(16.J9)  and  Stahl  (1697)  considered  fermentation  and  putre- 

faction similar  processes,  and  attributed  them  to  the  action 
of  a  ferment. — a  body  possessed  of  internal  motion,  which 
motion  it  communicated  to  the  fermentable  bodies. 

The  modern  theories  of  fermentation  have  been  developed 
as  knowledge  of  the  conditions  and  products  of  the  proc- 

ess has  become  more  accurate.  The  production  of  alcohol 
attracted  attention  very  many  centuries  ago.  Van  Helmont 
(1648)  noticed  the  gas  liberated  during  vinous  fermentation, 

and  called  it  "gas  vinosum,"  to  distinguish  it  from  "gas 
carlionum,"  produced  by  coal.  He  recognized  the  fact  that 
during  fermentation  something  disappears  or  evaporates 
(sugar),  which  could  otherwise  be  changed  to  coal  (charcoal), 
lie  says  fermentum  ■votatilisat  quod  alias  in  carbonem 
mutatur.  McBride  (1764)  sliowed  that  fermentation  and 

putrefaction  yielded  the  gas  called  "  fixed  air "  by  Black, 
and  C'avendisii  (1776)  showed  that  sugar  yielded  57  per  cent, 
(correctly  48-89)  of  the  same  gas  which  is  obtained  from 
marble.  After  the  discovery  of  oxygen,  hydrogen,  and  nitro- 

gen, of  the  composition  of  water  and  of  the  atmosphere,  and 
the  elementary  composition  of  vegetable  and  animal  bodies, 
and  the  recognition  of  tlie  true  character  of  combustion,  La- 

voisier (1789),  in  his  Traite.  eUmentaire  de  C/ii'mie,  exhibited 
the  quantitative  relations  of  cane-sugar  to  its  products  on  fer- 

mentation. He  assumed  that  sugar,  an  oxide,  was  split  into 
two  products,  the  gas  and  the  alcohol,  wliich,  if  they  could 
reunite,  would  regenerate  the  sugar.  Berthollet  (1803)  be- 

lieved that  the  alcohol  had  no  isolated  existence  in  the  wine, 
but  that,  excluding  the  argol  and  the  acids,  the  wine  was  a 
homogeneous  lioily,  in  which  alcohol  was  produced  bv  heat. 
Brande  (1811)  and  fJay-Lussac  (1813)  proved  the  pre-€xist- 
ence  of  alcohol  in  wine.  The  further  investigation  of  the 
nitrogenous  ferments,  and  ftnally  the  study  of  the  yeast- 
plant,  have  given  us  the  following  definite  theories  of  fer- 

mentation :  (1)  arid  theorij  :  (2)  contact  tlieory  ;  (3)  influence 
theory:  (4)  citemical  theory:  (.5)  galvanic  theory;  (S)  germ theory. 

1.  The  Acid  Theory. — Pliny  considered  the  action  of 
leaven  in  raising  bread  to  be  due  to  an  acid.  Fabroni,  in 
his  prize  essay  on  fermentation,  published  at  Florence  in 
1787,  claims  that  fermentation  depends  on  the  .action  of  a 
vegetalile  acidon  sugar.  He  afterward  advanced  the  theory 
that  the  ferment  is  a  vegeto-animal  body,  like  gluten,  ani 
that  the  products  restdt  lioth  from  the  sugar  and  from  the 
ferment — the  carbon  of  tlie  ferment  and  oxygen  of  the  sugar 
forming  the  carbonic  acid,  while  the  deoxidized  sugar  forms 
alcohol  w-ith  the  liydrogen  and  nitrogen  of  the  ferment.  The 
acid  thciu-y  was  long  since  disproved  by  the  fact  that  fer- 

mentation occurs  in  the  presence  of  calcic  as  well  as  of  alka- 
line carljonates.  and  of  metallic  oxides. 

2.  Contact  Theory. — Berzeliiis  supposed  that  fermentation 
is  due  to  the  contact  or  catalytic  action   of  the  ferment,  in 
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tlie  same  way  tliat  platinum  sponge  was  supposed  to  ofTeet 
the  union  of  aleohol  and  the  oxygen  of  the  air.  iiiul  sulphuric 
acid  was  formerly  supposed  to  change  alcohol  to  ctliylie 
ether.  As  these  reactions  have  already  received  nu)re 
rational  explanations,  the  idea  of  catalysis  has  been  generally 
abandoned. 

ii.  Influence,  Contagious,  Mechanical,  or  Physical  Theory. 
— This  theory  originated  with  .Sfahl.  anil  was  ro-establislied 
by  Ijiebig  in  1^80,  and  was  lielil  by  Pelouze.  Fremy.  Gcr- 
hiirdt,  etc.  It  attributes  fermentation  to  the  mechanical 
action  of  certain  nitrogenous  matters  (ferments),  which  are 
themselves  in  a  state  of  decomposition,  wliicli  is  imparted  to 
tlie  sugar  as  soon  as  it  comes  in  contact  with  the  decompos- 

ing ferments  under  favorable  circumstances.  The  more 
changeable  body,  by  its  own  inherent  instability,  initiates 
molecular  movements  in  a  more  permanent  compound.  The 
action  is  compared  to  several  inorganic  reactions,  as  the 
solution  in  nitric  acid  of  platinum  when  alloyed  with  silver, 
platinum  alone  being  insoluble ;  the  decomposition  of  hypo- 
chlorous  acid,  chloride  of  nitrogen,  peroxitle  of  hydrogen  ; 
action  of  pyroracemic  acid  on  argentic  carbonate :  the  kind- 

ling of  combustible  bodies;  crystallization  from  supersatu- 
rated solutions  by  rulibing  the  side  of  the  vessel  with  a  rod 

or  introducing  angular  particles.  The  yeast-plant  is  sup- 
posed by  the  advocates  of  this  theory  to  be  only  an  inciden- 

tal product  of  some  varieties  of  fermentation,  and  to  be  ac- 
tive in  inducing  fermentation  only  in  that  it  contains  de- 

composing albuminous  substances.  The  access  of  air  is  by 
them  supposed  to  be  necessary  only  to  initiate  by  oxidation 
the  activity  of  the  ferment. 

4.  The  chemical  theory  supposes  a  purely  chemical  ac- 
tion of  the  ferment  or  yeast  on  the  sugar.  It  was  founded 

by  TrommsdorfiE  and  Meissner,  but  h;is  at  present  few  if  any 
adherents. 

5.  The  galvanic  theory  assumes  that  the  decomposition 
is  called  forth  by  the  dualism  of  the  exciting  body  in  a  con- 

ducting fluid.  Its  adherents  are  Schweigger,  Colin,  and 
KoUe. 

6.  The  Oerm,  Vital,  or  Physiological  Theory. — This  the- 
ory, which  is  the  one  whicli  is  generally  accepted,  attri- 

butes the  decomposition  of  the  fermentable  Viody  to  the  vital 
action  of  minute  living  organisms,  the  vegetable  cells  of  the 
yeast-fungus.  These  plants  are  introduced  in  relatively 
small  numbers  from  without  either  accidentally,  as  in  tlie 
fermentation  of  wine  and  apple-juice,  or  intentionally,  as  in 
the  process  of  brewing  or  bread-raising.  They  immediately 
begin  to  grow  and  to  multiply  at  the  expense  of  the  nitrog- 

enous substances  pi'csent  in  the  grape-juice,  beer-wort,  or 
other  fermenting  material,  and  involve  the  consumption 
and  consequent  (lestruction  of  the  sugar,  and  tlie  jiroduction 
of  a  variety  of  products  of  which  in  vinous  fermentation, 
alcohol,  carbon  dioxide,  glycerin,  and  succinic  acid  are.  as  al- 

ready stated,  the  most  abundant.  "  It  is  now  fully  estab- 
lished that  (1)  the  growth  and  reproduction  of  the  yeast- 

fungus  takes  place  only  in  fermentable  licpiids;  (2)  that  the 
saccharine  liquid  will  only  ferment  when  the  yeast-plant  [or 
some  similar  ferment]  is  present  in  a  .state  of  active  develop- 

ment."— Dalton.  This  view  is  now  so  well  established  that 
any  process  which  is  proved  to  proceed  without  the  develop- 

ment of  living  organisms  must  be  excluded  from  the  class  of 
decompositions  known  as  fermentation. 

The  Yeast-plant. — In  1680  Anthony  Leeuwenhoeok,  with 
his  newly  invented  micros(-o|)e,  discovered  the  fact  that  yeast 
consisted  of  "  little  globules  collected  into  groups  of  three 
or  four  together."  Fabroni  (1787),  as  already  stated,  con- 

sidered the  yeast  to  be  a  "  vegeto-animal  "  body,  like  gluten. 
Fourcroy  entertained  the  same  idea.  In  1803  Thenard  stated 

that  yeast  contains  a  nitrogenous  "  animal  "  substance  com- 
mon to  all  ferments.  Mulder  (1844)  endeavored  to  show  that 

a  peculiar  nitrogenous  body,  which  he  called  protein,  was 
essentially  characteristic  of  living  matter,  and  was  nearly 
allied  in  chemical  composition  to  albumen,  casein,  fibrin, 
and  gluten.  Payen  in  1846  recorded  the  opinion  that  all 
vegetable  cells  contain  materials  similar  in  composition  to 
animal  organisms;  and  in  the  same  year  von  Mohl,  a  Ger- 

man botanist,  invented  for  the  active  compound  in  living 

vegetable  cells  the  term  "  protoplasm."  The  true  relation 
of  the  yeast-cells  to  fermentation  was  recognized  by  Thenard 
in  1803.  He  then  first  enunciated  the  '•  germ  theory,"  by 
assuming  that  the  yeast  assimilates  a  little  of  the  sugar, 
while  the  rest  lireaks  up  into  alcohol  and  carbon  dioxide. 
The  same  idea  was  maintained  by  Erxlebens  in  1818,  and  in 
1835  Desmazieres  examined  the  yeast-oells  of  beer  and  of 
wine,  and  called  them  animals.     These  investigations  at- 

tracted comparatively  little  attention,  even  after  Cagniard 
de  la  Tour  in  1837  rediscovered  the  yeast-plant,  made  some 
most  important  observations  upon  it.  and  "  declared  that  by 
some  effect  of  their  vegetation  tlie  equilibrium  of  the  sugar 

was  destroyed."  He  measured  the  yesist-cells  and  found 
them  to  be  about  YTi^ij^jth  of  an  inch  in  diameter  ;  and  he  also 
noticed  that  by  a  process  of  budding  they  mulfi]ilied  dur- 

ing fermentation,  and  increased  six  or  seven  fold.  .Schwann 
made  similar  observations  in  the  same  year;  Kiitzing  in- 

vestigated the  subject ;  and  Turpin,  in  1838,  madi^  an  claVio- 
rate  botanical  study  of  heer-yeast,  which  he  considered  to 
belong  to  the  genus  Torula — a  name  still  often  ap]died  to 
yeast.  All  of  these  writers  considered  yeast  organisms  to 
be  alone  capable  of  initiating  fermentation.  Mitscherlich 
ailopted  this  view,  and  referred  fermentation  to  vegetable 
organisms,  and  putrefaction  to  minute  animals.  Helmholtz, 
in  1843,  made  a  remarkable  confirmatory  experiment :  he 
placed  a  quantity  of  yeast  on  one  side  of  a  film  of  bladder, 
and  a  solution  of  sugar  on  the  other,  and  although  the  liqinds 
circulated  freely  through  the  memlirane,  the  yeast  could  not 
pass,  and  fermentation  took  place  only  on  the  side  of  the 
yeast.  Nevertheless,  owing  to  the  powerful  influence  of 
Liebig  and  to  the  contempt  and  ridicule  with  which  he  met 
all  the  evidence  offered  by  these  and  other  oKservcrs,  the 

"  influence  "  theory  of  Liebig  was  generally  accepted,  until 
through  the  most  elaborate  and  conclusive  investigations  of 
Pasteur  it  was  overthrown,  and  the  germ  theory  or  vitalistic 

theory  was  finally  established.  Pasteur  says :  "Albuminous 
bodies  are  never  the  ferments,  but  the  aliment  of  the  fer- 

ments"; "the  true  ferments  are  living  organisms." 

Fig.  1.— Beer-yeast,  Reess  :  Saccharomt/ces  cerevisiip.  I.  Top  yeast; 
III.  Top  yeast,  developing  aseospores  ;  II..  IV.  Top  yeast,  fully 
develoi>ed  ;  VI.  Bottom  yeast ;  VII.  Bottom  yeast,  cultivated  at 
61°  to  6.^**  F.  Saccharomyces  exiguus  ;  V,  The  yeast  of  the  after- 
fermentation. 

The  study  of  this  subject  has  expanded  far  beyond  its 
original  limits,  and  has  involved  the  questions  of  spontane- 

ous generation  and  the  germ  theory  of  disease,  which  are 
now  engrossing  the  attention  of  the  most  acute  observers 
on  both  sides  of  the  Atlantic.  This  arose  from  the  neces- 

sity of  accounting  for  the  presence  of  the  living  yeast-cells 
in  fermenting  and  putrefying  li(iuids,  which  decompose 
spontaneously  without  the  addition  of  yeast.  Appert,  who 
studied  early  in  the  nineteenth  century  the  preservation  of 
vegetable  and  animal  food,  found  that  by  boiling  such  per- 

ishable articles,  and  sealing  them  up  so  as  to  exclude  the 

air,  they  could  be  preserved  indefinitely.  This  was  ex- 
plained by  many  by  supposing  that  the  oxygen  of  the  air, 

which  is  necessary  to  initiate  decomposition,  was  excluded. 
It  was  long  supposed  tliat  a  large  number  of  animals  were 
produced  spontaneously.  Aristotle  supposed  that  shellfish, 
sponges,  maggots,  worins,  moths,  eels,  etc.,  were  produced 

without  parents,  and  the  idea  that  putrefaction  is  pecul- 
iarlv  favorable  to  the  production  of  life  was  entertained  by 

him',  repeated  by  Plinv  fonr  centuries  later,  by  Fabricius 
in  1600,  Harvey  "in  1650,  and  is  now  held  by  the  advocates 
of  spontaneous" generation.  In  the  year  1668,  Francis  Redi, an  Italian,  showed  that  maggots  in  meat  were  the  progeny 

of  flies.  His  experiments  were  important,  as  they  demon- 
strated the  fact  that  insects  were  produced  from  eggs.  As 

investigations  continued,  the  idea  of  spontaneous  gener- 
ation was  narrowed  down  to  include  only  the  microscopic 
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organisms,  llio  Iiifusoriii.  Noedhain,  in  174S,  wnite  that 
he  had  seen  llu'in  pmilucwl  froin  (li;cayiM>;  (irfiaiiic  maltcr. 
lie.  boiled  solutiiitis  edntaining  aiiiiiial  matter,  corked  theui 
hot  to  exchide  air,  and  found  after  a  few  (Uiys  that  they 
were  full  of  living  organisms,  whose  origin  he  altriliuted  to 

"vegetative  force  "  residing  in  the  solutions.  S|)allaiizani, 
in  1776,  repeated  these  experiments  in  glas-s  Ihi-sks,  with 
more  care,  and  satisfied  himself  that  the  germs  of  life  en- 

tered the  solutions  from  the  air.  Schultze,  in  ISSSO,  success- 

fully repeated  the  experiments,  renewing  the  air,  but  sub- 
jecting it  on  its  way  to  the  IhisUs  to  the  action  of  sulphuric 

acid  or  caustic  polassa,  to  destroy  the  vitality  of  any  germs 
it  might  contain.  Schwann,  in  the  following  year,  varied 
these  experiments  by  jrassing  the  air  into  the  flasks  through 
tubes  heated  to  600°  P.  They  showed  that  the  Infusoria 
were  not  produced  spontaneously,  but  from  spores  or  germs 

floating  in  tlii^  air.  Schroeder  and  Dusch  in  IH'A,  and Sohroedor  alone  in  IHoO,  wenlslill  further,  and  found  that 
if  the  air  admitted  to  the  flasks  was  merely  filtered 

through  cotton  plugs,  it  failed  to  induce  decomposition  and 
develop  animal  or  vegetal)Ie  organisms.  Pasteur  employed 
guncotton  for  the  filter,  dissolved  it,  and  detecteil  germs 
on  the  cotton  plugs  by  the  microscope,  and  found  that 
when  the  plugs  were  placed  in  suitable  solutions  they  at 
once  gave  rise  to  immerous  animals  and  fungi.  Dr.  Le- 
maire.  in  1864,  collected  germs  by  condensing  the  moisture 
of  the  air  in  glass  tubes  cooled  by  ice.  and  Tyndall  showed 
that  the  floating  particles  made  visible  in  the  air  by  a  beam 
of  light  may  contain  the  germs  of  putrefaction.  It  was 

thus  "established  that  the  germs  of  the  yeast-fungus  and of  Infusoria  float  in  the  air,  fall  into  organic  solutions,  and 
give  rise  to  fermentation  and  putrefaction,  and.  as  many 
think,  to  infectious  diseases.  There  are  still,  however,  some 
advocates  for  the  theory  of  spontaneous  generation,  who  base 

their  belief  on  the  experiments  of  Wyraan.  Bastian,  C'an- 
toni,  and  others,  who  claim  to  have  seen  living  organisms 

develop  in  sealed  flasks  which  had  been  exposed,  after  seal- 
ing, to  temperatures  varying  from  140'  to  300°  F.  The 

facts  upon  which  the  theory  of  spontaneous  generation  is 
based  are,  however,  now  more  easily  explained  as  errors  of 

experiment,  e.  g.  in  the  cases  first  cited,  by  imperfect  steril- 
ization bv  heat. 

Fig.  2. — Wine-yeast,  Reess:  VIIT.,  LX.,X.  Saccharomyces ellipsoideus; 
XI.  S.  opiculatiis;  XII.  vS.  Patitorianus;  XIII.  .S'.  congtomeratus; 
XIV.  S.  reesi'u';  XV.  Mucor  raceniosus,  buUet-yeast. 

The  yeast-fungus  consists  of  little  cells  composed  of  cel- 
lulose, containing  a  protoplasmic  fluid,  in  which  may  be 

seen  granules  or  germinal  cells;  it  multiplies  by  budding 
(gemmation).  The  name  Torala  or  Torvula  cereinsice  was 
first  applied  to  it ;  it  was  subsequently  calle<l  Mijcoderma 
villi,  CryptococcHS,  JTijrmiscium,  etc.  Dr.  Max  Reess,  who 
was  one  of  the  first  to  make  an  elaborate  study  of  the  sub- 

ject (Botanische  Unlersuchunf/en  iiber  die  Alkoholgahruny- 

'npilzf,  Leipzig,  1870),  found  that  there  is  a  variety  of  yeast- fungi,  and  adopted  for  the  genus  the  name  Saccharomyces, 
proposed  by  Meyen,  which  has  been  generally  adopted.  Beer- 
yeast  is  S.  cerevisitp,  which  develops  in  two  different  ways, 

according  to  the  fempcratiire.  At  about  72°  F..  as  in  the 
l)rewing  of  ale,  the  fermentation  is  rapid,  and  the  yeast 
is  carried  to  the  surface  of  the  liquid  by  the  bubbles  of  car- 

bon dioxide;  this  is  top  yeast.  When  the  fermentation 

proceeds  at  a  temjie.raturc  between  40°  and  50°  P.,  in  Ijrew- 
.ing  lager  beer,  it  proceeds  much  slower,  and  the  yeast  ap- 

pears as  a  sediment — bottom  ymat.  (See  Beer.)  These  two 
varieties  hav('  a  tc^ndency  to  re|iroduce  the  kiml  of  fermen- 

tation by  which  they  were  developed ;  and  if  the  bottom 

yeast  is  placed  in  wort  at  a  temperature  of  72°  F..  it  docs 
not  develop  into  top  yeast,  although  its  mode  of  growth  is 
considerably  modified.  The  after-fermentation  of  beer  is 
caused  by  the  development  of  another  species,  S.  exiguus, 
the  smallest  of  all  yeast-fungi. 

According  to  Reess  and  others,  there  is  a  greater  num- 
ber of  species  noticed  in  the  fermentation  of  wine  ;  fi.  ellip- 

soidews  is  the  most  common,  and  often  the  oidy  form  seen. 
Nc^xt,  in  order  of  frequency  occurs  S.  apiculalus.  Engcl 
insists  that  this  form  belongs  to  a  different  genus,  and  calls 
it  Corpozyma  apiculatus.  During  the  aft(!r-fermentation 
of  wines,  especially  of  sweet  wines  and  of  other  wines 

than  the  grape,  <S'.  pastorianus  appeal's.  »S'.  conglomeratus is  often  noticed  at  the  beginning  of  tlie  fermentation.  S. 
rec-ssii  occurs  in  some  red  wines.  One  or  two  familiar 

mould-fungi,  Jfiicor  niucedo,  and  especially  J/,  racemosun, 
have  the  ])ro])erty,  in  the  total  exclusion  of  the  air,  of  devel- 

oping their  mycelium  in  sugar  solutions  in  more  or  le.ss 
globular  forms,  producing  true  alcoholic  fermentation. 
This  was  formerly  considered  as  a  confirmation  of  the  sug- 

gestion made  by  certain  observers,  that  the  yeast -fungus  is 
developeii  from  the  spores  of  common  mould-fungi,  like 
PenicilUum  ylducum.  etc.  Fitz  noticed  that  when  the 
quantity  of  alcohol  reached  3^  per  cent.,  the  development 
of  the  Mucor  ceased. 

The  whole  subject  fias  taken  on  a  highly  practical  aspect 
since  the  labors  of  Pasteur  established  the  germ  theory  of 
fermentation.  Pasteur  showed  that  beer  and  wine  are  sub- 

ject to  certain  diseases  due  to  the  influence  of  germs  other 
than  yeast  (Ijacteria).  He  therefore  urged  that  yeast  be 

cultivated  in  a  "  [jure  "  condition — i.  e.  free  from  bacteria — 
and  placed  the  art  of  brewing  on  a  scientific  basis.  More 
recently  Hansen,  in  an  elaborate  series  of  papers,  has  car- 

ried these  ideas  into  practice,  so  that  in  brewing  "pure  cul- 
tiu'es  "  of  yeast  are  now  vei-y  widely  employed. 

The  chemical  composition  of  yeast  has  not  been  very  fully 
determined.  It  consists  chiefly,  as  do  all  plants,  of  cellu- 

lose, albuminoids,  fat.  and  metallic  salts.  It  contains  no 

chlorophyll.  An  elementary  analysis  gives  about  the  fol- 
lowing percentages  :  carbon,  48'9  ;  hydrogen.  6-8  ;  nitrogen, 

108  ;  oxygen,  29'9 :  sulphur,  06 ;  a.sh,  3.  Some  analyses 
make  the  ash  in  dry  yeast  as  high  as  7  or  8  per  cent.  The 
a,sh  consists  chiefly  of  potassic  phosphate,  with  small  quanti- 

ties of  sodic,  (talcic,  magnesic.  and  ferric  phosphates. 
II.  Acetous  Fermentation. — While  it  is  true  that  alcohol 

anil  other  organic  bodies  may  be  readily  oxidized  to  acetic 
acid  without  the  aid  of  fungi,  as  when  platinum-black,  con- 

taining condensed  oxygen,  chromic  acid,  nitric  acid,  hy- 
pochlorous  acid,  etc.,  is  employed,  it  is  nevertheless  true 
that  in  the  ordinaiy  process  of  vinegar-making  there  is  a 
true  fermentation,  caused  by  a  peculiar  fungus,  the  Myco- 
derma  aceti.  which  acts  as  a  carrier  of  oxygen.  Pure  diluted 
alcohol  does  not  undergo  oxidation  to  acetic  acid  when  ex- 

posed to  the  air.  Like  all  other  fungoid  plants,  the  M.  aceti 
requires  food  in  the  form  of  nitrogenous  bodies  and  mineral 
salts,  which  are  always  present  in  wine,  beer,  and  other  fer- 

mented vegetable  juices.  The  formation  of  vinegar  is  al- 
ways preceded  in  such  cases  by  the  development  of  the 

plant,  either  from  small  additions  from  a  previous  fermen- 
tation or  from  germs  from  the  air.  The  plant  acts  as  a 

carrier  of  oxygen  from  the  air  to  the  alcohol,  and  the  oxida- 
tion occurs  in  two  successive  stages  :  alcohol  becomes  alde- 

hyde by  the  loss  of  hydrogen  (withdrawal  by  oxygen),  and 
then  passes  into  acetic  acid  by  a  gain  of  oxygen. 

Alcohol.  Aldehyde. 

CHaO  +  O  =  CHiO  -I-  HsO. 
Aldehvde.  Acetic  acid. 
t'jlLO  +  0  =  CH^O,. 

In  the  quick  vinegar  process  considerable  losses  occurred  at 
first  from  the  evaporation  of  the  very  volatile  aldehyde, 
which  escaped  conversion  into  acetic  acid  from  a  deficient 

sui)ply  of  air.  The  conditions  most  favorable  to  the  forma- 
tion of  acetic  acid  by  fermentation  are — (1)  a  sufficient 

dilution  ;  the  fluid  should  not  contain  more  than  10  per 
cent,  of  alcohol,  nor  should  it  be  much  below  4  or  5  per 

cent. ;  (2)  the  presence  of  nitrogenous  and  saline  bodies ; 

(3)  the  presence  of  the  M.  aceti  added  from  a  previous  op- 

eration ;  (4)  a  suitable  temperature,  not  above  36°  C.  (96'8° 
P.).  nor  below  10°  C.  (50°  F.) ;  below  7°  C.  (44-6°  F.)  the  for- 
nuition  of  vinegar  no  longer  takes  place.     Above  40°  C. 
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<104°  F.)  it  takes  place  very  rapidly,  but  there  is  a  consider- 
able loss  of  alcohol  and  acid  by  evaporation  ;  (5)  a  plentiful 

supply  of  air,  with  an  extended  surl'ai'e  of  liquid  for  its 
ready  contact,  'i'he  protjress  of  the  fernicntatioii  is  inili- 
vated  by  the  development  of  the  fun^ius,  a  rise  of  tempera- 

ture, an  increase  of  the  specitio  gravity,  the  disappearance 
of  alcohol,  and  the  sour  taste  of  the  acetic  acid.  The  plant 
acts  best  when  it  simjily  spreads  over  the  surface.  If  it  be- 

comes diffused  throujjli  tlie  liquid,  its  action  proceeds  too 
far,  and  the  acetic  acid  is  in  turn  oxidized  and  destroyed. 
This  second  fermentation  or  putrefaction,  wliich  may  lie 
caused  by  other  species  of  bacteria,  is  most  liable  to  occur 
in  vinegar  made  from  malt  or  stale  beer,  and  is  attributed 
to  the  presence  of  large  quantities  of  nitrogenous  bodies. 
Vinegai-makers  believed  tliat  lliis  putrefaction  could  be 
prevented  by  an  addition  of  sulphuric  acid,  and  in  England 
they  were  allowed  by  law  to  add  toW  by  weight.  Altliough 
it  is  now  known  that  this  practice  is  unnecessary,  it  is  still 
■continued.  In  practice,  acetic  acid  is  made  chietly  from 
wood  by  distillation,  but  large  quantities  of  vinegar  are 
still  made  by  acetous  fermentation.  The  materials  em- 

ployed are  wine,  malt,  sour  beer,  cider,  sugar,  molasses,  and 
spirits.  Dr.  Stenhouse  has  shown  that  when  seaweeds  are 

subjected  to  fermentation  at  i)6°  P.  in  the  presence  of  lime, 
acetate  of  lime  is  found  in  large  quantities,  from  which 
acetic  acid  can  be  readily  extracted.     See  Vinegar. 

III.  Lactous  fcrmenfatioti  occurs  in  milk  which  has  been 

allowed  to  stand,  the  milk-sugar  changing  to  lactic  acid. 
Millc-sugar.  Lactic  acid. 
C.nlljsOu  -1-  HjO  =  4C3Ha03. 

The  milk  is  at  tiie  same  time  coagulated  by  the  lactic  acid 
formed,  whii;h  neutralizes  the  alkali  by  which  the  casein 
is  held  in  solution.  By  tlie  addition  of  carbonate  of  lime, 
oxide  of  zinc,  etc.,  the  lactous  fermentation  is  not  prevented, 
but  the  lactic  acid  being  neutralized  as  soon  as  it  is  formed, 

the  coagulation  of  the  milk  is  ju'evented.  Glucose  and 
cane-sugar  are  also  capable  of  undergoing  lactous  fermen- 
tation. 

Glucose.        Lactic  acid, 
CsIIiiOs  =  2C3lIa03. 

Cane-sugar.  Lactic  acid. 
CiJIjiOi,  +  Il20  =  4C3lIe()3. 

Albuminous  substances,  which  at  an  advanced  stage  of 
putrefaction  act  as  alcoholic  ferments,  often  induce  lactous 
fermentation  at  a  certain  period  of  decomposition.  The 
azotized  matters  of  nuilt,  when  suffered  to  putrefy  in  water 
for  a  few  days,  induce  lactous  fermentation,  while  in  a  more 
advanced  state  of  putrefaction  they  cause  vinous  fermentii- 
tion.  The  gluten  of  wheat  flour,  which  is  tlie  active  agent 
in  leaven,  behaves  in  the  same  manner.  When  wheat  flour 
is  made  into  a  paste  with  water,  and  left  for  four  or  Ave 
days  in  a  warm  place,  it  becomes  a  lactous  ferment ;  if  left 
a  few  days  longer,  it  acts  as  an  alcoholic  ferment.  This 
accounts  for  the  uncertainty  which  attends  the  use  of  leaven 
for  raising  bread :  when  it  acts  as  a  vinous  ferment  the 
bread  is  light,  porous,  and  spongy :  when  it  causes  lactous 
fermentiition,  the  bread  is  heavy  and  sour.  (See  Bread.) 
Cheese,  glue,  urine,  and  many  other  substances  containing 
more  or  less  nitrogenous  matter  induce  lactous  fermentatioli 
under  certain  conditions.  The  same  property  is  possessed 
by  many  animal  membranes  in  a  certain  state  of  decompo- 

sition. The  most  active  of  these  is  the  inner  coat  of  the 
stomach  of  the  sucking  calf,  called  rennet.  This  is  the 
agent  employed  to  coagulate  milk  in  the  manufacture  of 
•cheese.  The  stomach,  bladder,  etc.,  of  the  dog  possess  the 
same  property.  Lactous  fermentation  occurs  between  58' 
and  104°  P. ;  a  temperature  of  from  75°  to  90°  P.  is  proba- bly the  most  favorable.  Lactous  fermentation  is  often  ac- 

companied by  vinous  fermentation,  the  product  exhibit- 
ing the  products  of  both,  with  an  evolution  of  carbonic 

acid  (COj).  Butyrous  fermentation  often  occurs  at  the 
same  time,  with  an  evolution  of  hydrogen  and  carbonic 
acid  and  the  formation  of  butyric  acid.  Jlannite,  a  ))rod- 
uct  of  mucous  fermentation,  is  said  to  occur  among  the 
products  of  lactous  fermentation,  lint  it  is  not  clear  whether 
this  is  also  a  product  of  this  fermentation  or  is  an  evidence 
of  mucous  fermentation. 

According  to  Pasteur  {Ann.  Chem.  Phtjs.  [3],  li.  a!)8  :  Hi. 
404),  lactous  fermentation  is  caused  by  the  common  muuld- 
fungus  (Penicilliiua  f/laucum)  which  develops  in  solutions 
containing  milk-sugar,  cane-sugar,  or  glucose,  and  the  neces- 

sary nitrogenous  matters  and  mineral  salts,  just  as  the 
vinous  fermentation   is  caused  by  the  yeast-fungus,     Pas- 

teur collected  this  plant  as  a  gray  sediment  formed  during 
lactous  fermental  ion,  and  inti'oiluced  it  into  a  cooled  filtered 
drcoclion  of  beer-yeasi,  with  trom  l.T  to  20  pints  of  water, 
together  with  chaJk,  ami  sugar  cipuil  to  from  s'jtii  to  fii^th 

of  the  liquid,  On  keeping  this  mixture  at  from  86°  to  !).'") ' P,  for  some  days,  a  brisk  ellcrvescence  of  carbonic  acid  and 
hydrogen  took  place,  the  chalk  dissolved  in  the  lactic  acid 
formcil,  while  the  liquid  became  turbid  and  deposited  a 
scdiinent.  This  si'diment.  a  jjurcr  form  of  the  fungus,  pro- 

duced lactous  fermentation  within  an  hour  in  a  solution  of 
sugar  containing  cliidk.  When  air  is  excluded  from  solu- 

tions which  otherwise  undergo  lactous  fermentation,  or  is 
supplied  through  heatiMl  tubes,  fermentation  does  not  oceur, 
because  the  germs  of  the  I',  glaiwum.  do  not  gain  admission. 
The  lactous  ferment  resembles  in  mass  ordinary  beer-yeast. 
It  is  gray,  somewhat  glutinous,  and  apjiears  under  the 
microscope  to  consist  of  minute  spherules  xTrormth  to  td iiBTith 
inch  in  diameter — some  isolated,  others  in  gr(}ui}s.  It  in- 

creases at  flrst  by  the  formation  of  new  njund  cells,  but 
afterward  by  the  formation  of  elongated  and  branched 
groups,  which  ultimately  cover  the  surface  like  a  white 
mould.  A  small  quantity  of  lactous  ferment  is  capalilc  of 
decomposing  a  large  quantity  of  sugar,  provided  the  liquid 
is  kept  neutral  by  chalk,  which  forms  calcium  lactate ; 
otherwise  its  action  on  the  sugar  is  retai'dcd  by  tlie  presence 
of  the  free  acid.  If  no  other  ferment  is  present,  the  lactous 
fermentation  goes  on  regularly,  and  often  more  quicklv 
than  viufius  fermentation.  According  to  Blondeau  (•/. 

Pharm.  [:^],  sii,  S.")?),  the  liquid  becomes  viscous  previous  to 
lactous. fermentation,  in  consequence  of  the  lievelopment  of 
the  P.  ffkiiicum.  whose  ramiflcations  fill  the  liquid. 

The  name  O'idiiim  lactis  has  been  given  to  a  pecidiar 
mould-like  fungus  often  found  in  sour  milk.  I)c  Bary,  in  his 
Ueher  Schimmel  iind  Hffr,  insists  that  the  0.  larfix  is  a  dis- 

tinct plant,  not  to  be  confounded  with  P.  fflmiciDii.  Kecss 
(Btitcmische  Un/ersiichiivge?i  iibiT  die  Alkoholg(ihni)ig.ij)ihe, 
p.  3)  and  JIayer  (Lehrbuvh  der  O&hruiiynclieinic,  p.  162)  in- 

sist that  the  true  lactous  ferment  is  a  minute  bactei'inm. 
which  the  latter  figures,  and  that  the  mould-finigus.  called 
P.  glaucum  and  0.  lactis,  is  merely  an  incidental  growth. 
Bechamp  claimed  to  have  shown  that  the  germs  of  the  real 
ferment  were  contained  in  the  chalk  used  in  lactous  fer- 

mentation. He  called  the  fungi  Microzijma  citta-.  His 
conclusions  are  disproved  by  the  fact  that  oxide  of  zinc, 
chemically  prepared,  may  be  substituted  for  the  chalk  with- 

out modifying  the  character  of  the  fermentation  ;  and  also 
by  the  experiment  of  O.  Loew.  of  heating  the  chalk  red 
hot  previous  to  introducing  it  into  the  liquid.  {American 
Chemist,  i.  244.)  The  most  recent  and  probable  view  of 
these  somewhat  contradictory  phenomena  is  that  various 
micro-organisms  may  luider  favorable  conditions  convert 
lactose  into  lactic  acid.  It  is  known,  for  example,  that  the 
common  intestinal  bacillus  of  man  {B.  coU  communis)  can 

do  this,  although  a  form  clo.sely  resembling  it — the  bacillus 
of  typhoid  fever — is  unable  to  do  so. 

Lactous  fermentation  is  conducte<l  in  the  following  man- 
ner for  the  jiroduction  of  lactic  acid :  To  2  gal.  milk  are 

added  6  lli.  raw  sugar,  8  oz.  jiutrid  cheese,  and  4  lb. 
chalk.  The  mixture  is  placed  in  a  loo.sely  covered  jar, 
and  maintained  at  a  temjieratuie  of  aliout  86  P.,  with  occa- 

sional stirring.  After  two  or  three  weeks  the  process  is 
complete,  and  a  semi-solid  mass  of  calcium  lactate  is  the 
result,  from  which  lactic  acid  is  readily  prepare<l.  By  sub- 

stituting oxide  of  zinc  for  the  chalk,  zinc  lactate  is  ob- 
tained. A  certain  quantity  of  mannite  is  formed  at  the 

.same  time.  The  spcmtancously  developed  fermentation  of 
saccharine  juices  is  sometimes  lactous,  sometimes  vinous, 
more  frequently  both  together.  I^actous  fermentation  is 
the  process  by  which  articles  of  food  are  so  often  sfioiled 
when  they  are  said  to  become  sour;  it  is  also  the  process 
by  which  the  German  Sauerkraut  and  Sauerbuhnen  are  pre- 

pared. 
IV.  Bufi/rous  fermentation  sets  in  when  lactous  fermen- 

tation is  allowed  to  proceed  beyond  the  point  in<licated  by 
the  formation  of  calcium  lactate.  The  calcium  lactate  re- 
dissolves,  carbonic  acid  and  hydrogen  are  evolved,  and  cal- 

cium butyrate  is  found  in  the  solution. 
Lactic  acid.  Butyric  acid. 
2C3H.O3  =  C JlsOa  -I-  2CO3  +  2H, 

A  temperature  of  100°  P.  or  more  seems  to  favor  tliis  fer- 
mentation. By  adding  to  calcium  lactate  a  certain  quantity 

of  cheese,  and  "maintaining  an  elevated  temperature,  buty- rous fermentation  is  induced,  and  the  lactate  is  converted 
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into  caleiura  hufyrale,  with  some  valeriaiuitc  and  aci'tate. 
(Williamson,  Clmm.  New.i,  xxii.SIiO).  Hlonchau  refers  Inity- 
roiis  lerinentation  to  J-'eiiirillium  glautum,  but  Pasleiir 
(Compt.  rend.,  lii.  344;  liv.  416)  refers  it  to  minute  Ijaertcria 
or  vibrios.  They  a|ipoar  as  small  eyliiidrical  stems,  roumh-d 
at  tiifi  ends,  usually  sti'aifj;lit,  and  oeciirrins  sinjily  or  in 
chains  of  two,  three,  or  more,  Trirtith  "'  »"  i'l'-l'  '"  ihif^kness, 
a  single  stem  varying  from  TJoimtli  to  ts'ott"'  of  an  inch  in 
length.  They  inere,a.se  by  division,  anil  may  bo  sown  and 
cultivated  in  a  suitable  medium  like  beer-yoa,st.  Sugar  or 
lactates,  with  ammonia  salts  and  iphosphates,  eonstilute  the 

necessary  I'ocjd  of  the  plant.  (Bull.  Sdc.  ('him..  \HSi,  p.  h'Z.) 
As  soon  as  the  lactate  is  all  converted,  tlie  vibrios  die.  Jlei'e 
also  it  is  probable  that  various  micro-organisms  are  able  un- 

der favorable  conditions  to  produce  butyric  acid,  and  that  its 
production  is  not  the  specific  privilege  of  any  one  form. 
American  Chemixf,  ii.  y71. 

V.  Mucous  or  vincnuH  fermenlntimi  occurs  in  solutions 
of  cane-sugar  under  the  influence  of  nitrogenous  bodies,  and 
in  contact  with  the  air,  under  circumstances  not  fully  in- 

vestigated, t'arbonic  aeiil  gas  and  hydrogen  are  evolved,  and 
the  sugar-cane  is  converted  into  numnite,  a  peculiar  gum,  and 
a  mucilaginous  substance.  The  ferment  is  composed  of 

spherules  about  tttiW'^  "f  ̂ ^  i'"'h  iu  diameter.  When 
these  are  added  to  100  parts  of  cane-sugar  in  water,  with 
some  albumen.  .il'OO  parts  of  manniteand  4.5'5  parts  of  gum 
are  obtained,  which  corresponds  to 

Cane-suprar.  Mannite.  Gum. 
25C,,H„0„  +  130,0  =  24(',II,.,Oa  +  13C,Jl5„0,„  +  13C0,. 

Although  often  accompanied  by  vinous  and  lactous  fermen- 
tation, mucous  fermentation  may  occur  without  the  forma- 

tion of  either  alcohol  or  acid.  It  occurs  at  temperatures 

ranging  from  68'  to  104°  F.  The  juice  of  the  sugar-cane, 
sugar-beet,  mangold  wurzel,  carrot,  dandelion,  etc.,  is  liable 
to  undergo  this  form  of  fermentation  spontaneously  when 
exposed  to  the  air.  Effervescing  lemonade,  made  from  sugar, 
citric  acid,  oil  of  lemon,  and  carbonic  acid,  loses  its  fluidity 
on  long  keeping  from  this  kind  of  fermentation.  The  most 
recent  view  of  the  several  fermentations  just  described  is 
that,  given  the  proper  raw  material,  acetic,  lactic,  or  butyric 
acids,  or  mannite,  will  be  formed  by  the  bacteria  present,  al- 

though some  kinds  are  certainly  more  adapted  to  a  particular 
work  than  others  are. 
When  yeast  is  washed  with  cold  water,  then  boiled  with 

water,  and  ̂ Va  part  of  sugar  added  to  the  filtrate,  the  liquid 
undergoes  fermentation  for  a  week  or  two,  evolving  hjdro- 
gen,  carbonic  acid,  and  carbonic  oxide,  and  becoming  turbid 
and  tenacious  like  a  decoction  of  linseed.  Water  boiled  with 

gluten  produces  a  similar  change  in  solutions  of  cane-sugar. 
When  the  fermentation  is  completed,  the  liquid  is  still  sweet, 
but  is  so  thick  that  it  runs  out  in  threads  when  the  vessel  is 
inverted.  The  gum  produced  resembles  gum  arable,  but  is 
less  soluble  in  water,  makes  a  thicker  mucilage,  but  yields 
scarcely  any  mncic  acid  when  treated  with  nitric  acid.  Pas- 

teur, Bull.  Soc.  Chim.,  1861,  p.  30;  Hochstetter,  J.pr.  Ch., 
xxis.  30;  Plague,  J.  Phann.,  xxvi.  348;  Kircher,  Atui. 
Pharm.,  xxxi.  337 ;  Desfosses,  J.  Pharm.,  xv.  603  ;  Vauque- 
lin,  Anu..  Chim.  Phys.,  xx.  93. 

VI.  Putrefaction,  or  putrefactive  fermentation,  is  the 
process  by  which  azotized  animal  and  vegetable  substances 
undergo  decomposition  spontaneously,  with  the  production 
of  offensive  gases.  The  essential  conditions  are  the  presence 

of  moisture,  a  temperature  between  33°  and  140°  F.,  and  ex- 
posure to  the  air  during  or  previous  to  the  process.  The 

process  is  very  complicated,  resulting  in  the  formation  of 
carbonic  acid,  sulphuretted  hydrogen,  phosphuretted  hydro- 

gen, marsh  gas,  ammonia,  nitrogen,  hydrogen,  acetic,  lactic, 
butyric,  and  valerianic  acids,  and  many  offensive  bodies 
which  have  not  yet  been  identified.  Resins,  if  present,  are 
but  little  changed,  and  fats  often  r3sist  all  decomposition 
save  saponification,  remaining  as  free  fatty  acids  for  years. 
(See  Adipocere.)  The  process  vai-ies  considerably  with  the 
quantity  of  water  present  and  the  extent  to  which  air  h.as 
access.  Two  theories  were  formerly  advanced  to  account 

for  putrefaction.  Liobig  elaiineil  that  "  when  the  life-power 
or  vital  force  has  ceased  toccmtrol  the  organic  comliiuiitions, 
the  nitrogen  in  the  albunnnous  bodies,  by  its  affinity  for 
hydrogen,  decomposes  water,  with  the  formation  of  am- 

monia." "  The  molecule  set  in  motion  liy  this  affinity  im- 
parts its  motion  to  other  molecules  with  which  it  is  in  con- 

tact." A  few  investigators  still  hold  that  the  true  putre- factive ferment  is  an  idbuminoiil  substance  not  endowed 

with  vitality.    (Panum,  in  Vircliuw's  Archiv  filr path.  Anut., 

1874.)  The  theory  generally  accepted,  however,  is  that  of 
Schwann,  Pasteur,  and  Cohn,  which  describes  putrefaction 
as  a  chenncal  procciis  iniluccd  by  bacteria.  The  Ijacteria 
bear  the  same  relation  to  putrefaction  that  the  yeast-plants 
bear  to  alcoholic  fcrmentaticju,  the  Bacterium  /pn«o  (Fig. 
3,  3)  being  (me  of  the  most  common  species.  It  a  clear  solu- 

tion of  any  nitrogenous  animal  or  vegetable  matter,  such  aii 
an  infusion  of  hay,  be  exposed  to  the  air  at  ordinary  tem- 

peratures, it  will  soon  become  turbid,  and  exhibit  the  usual 
signs  of  decomposition,  evolving  offensive  gases.  The  micro- 

scope shows  the  turbidity  to  Ite  caused  by  innumerable  bac- 
teria, which  move  in  every  direction  and  niultiiily  by  divi- 
sion. After  a  time  putrefaction  ceases,  the  liquid  becomes 

clear,  and  a  sediment  of  bacteria  is  found  to  have  separated. 
The  smallest  portion  of  this  sediment  will  excite  putrefac- 

tion in  another  albuminous  liquid,  just  as  yeast  causes  fer- 
mentation. Any  process  by  which  the  access  of  bacteria 

germs  to  the  albuminous  solutions  can  be  prevented  is  found 
to  protect  them  from  putrefaction.  I>r.  iJurdon-Sanderson 
has  shown  (l.ith  Rep.  Med.  Officer  of  the  Privy  Council)  ihnX, 
contamination  by  germs  of  bacteria  usually  occurs  from 
contact  with  water  and  moist  surfaces,  not  directly  from  the 
air,  while  the  germs  of  the  moidd-fungi  enter  directly  from 
the  atmosphere.  This  is  now  known  to  be  subject  to  many 
exceptions,  although  it  is  a  fact  that  the  bacteria  settle  more 
rapidly  than  mould-germs,  probably  because  they  have  greater 
specific  gravity.  Substances  protected  from  bacteria  germs 
mould,  but  do  not  putrefy.  A  piece  of  muscle  cut  out  of  a 
recently  killed  animal  with  a  knife  which  luid  just  been 
heated  was  hung  under  a  bell-jar,  and  after  thirty-one  days, 
although  overgrown  with  mould-fungi,  Pcnicillium,  etc.,  it 
showed  no  signs  of  bacteria  or  |)Utrc  fact  itm.  In  the  ordinary 

process  of  decay  the  putrefaction  occasioned  by  bac-teria  is 
accompanied  by  the  action  of  the  mould-fungi,  the  organisms 
themselves  being  subsequently  destroyed  by  similar  agencies, 
other  bacteria,  and  fungi,  till  nothing  remains  save  brown 
humus  (see  Humus)  and  the  mineral  salts,  the  carbon,  hydro- 

gen, nitrogen,  sulphur,  and  oxygen  passing  into  the  atmos- 
jihere  or  washed  into  the  soil  as  carbonic  acid,  ammonia, water,  etc. 

Bacteria,    Vibriones,  3Iicrozy)na.i.   Microzoaires.   3Tyco- 
derma,  etc.,  were  first  recognized  by  Kircher  about  1650  and 
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next  by  Leeuwenhoeck  in  1684.  0.  F.  Milller  in  the  eigh- 
teenth century  recognized  and  described  the  most  important 

forms,  and  Ehrenberg  in  1830  established  for  them  the  fam- 
ily of  VibrionidcE,  which  Dujardin  in  1841  placed  as  the  fli-st and  lowest  form  of  Infusoria.  They  were  first  supposed  to 

be  animals — at  least  those  which  are  endowed  with  motion — 
but  all  are  now  regarded  as  plants.  Ferdinand  Cohn  estab- 

lished their  vegetable  character  and  structural  relations. 

(Nova  Acta  Ac.  Car.  Leop.  nat.  cur.,  xxiv.  1,  1853),  and  sub- 
sequently added  much  to  the  knowledge  of  their  classifica- 

tion and  general  physiology.  (BeitrSge  zur  Biologic  der 
Pflanzen.  Heft.  ii.  p.  i37,  1873.)  The  bacteria  consist  of  cells 
composed  of  cellulose  or  a  body  similar  to  it,  containing  pro- 

toplasmic matter,  but  no  chlorophyll.  They  are  spherical, 
oblong,  cylindrical,  curved  or  twisted,  isolated  or  connected 

in  chains'  They  are  extremely  minute,  taxing  the  powers  of the  best  immersion  lenses.  The  Bacterium  ternio  is  iriuth 

mm.,  or  T^ourrth  inch,  in  length,  and  nj'iJTrth  mm.,  or  y^i'.irrith 
inch,  in  diameter;  according  to  Cohn  41.000.0(10.000  weigh 
one  grain.  They  multiply  by  division  or  scission,  neither 
buds  nor  spores  fiaving  been  detected.  Cohn.  believing  that 
they  divide  once  every  hour,  finds  that  one  bacterium  will 
by  doubling  every  hour  produce  in  34  hours  16^  millions 
bacteria :  in  3  days.  381  billions ;  in  3  days,  47  trillions  ;  and 
in  a  week  a  number  expressed  by  51  figures.  Sjiores  (so 
called)  consisting  of  spherical  masses  of  protoplasm  are 
fiirnieil  in  the  interior  of  some  bacteria,  and  when  set  free 
sink  to  tlie  l)otlom  of  the  liquids.     Most  bacteria  are  killed 
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by  an  exposure  to  140°  F.  for  sevoi'al  liouis,  to  213°  for  10 or 
15  minutes,  to  215°  lor  4  or  5  minutes.  Ni'ar  the  freezing- 
I«jiut  tlie  movements  stop,  but  are  resumed  again  on  warm- 

ing to  40 '  or  45°  F.  Billrotli  finds  that  tlie  spores  described 
by  him  retain  their  vitality  after  freezing,  boiling,  and  dry- 

ing. He  has  some  winch  were  kept  eight  years  without  los- 
ing their  power  of  producing  bacteria.  To  kill  them  he  cm- 

ploys  a  temperature  of  302°  F.  In  gcnei'al  boiling  destroys 
anil  cold  susiiends  the  activity  of  bacteria ;  but  to  destroy 
all  bacteria  (including  spores)  by  mere  boiling  has  been 
found  practically  impossible.  Bacteria  live  upon  albunn- 
nous  ammonia  or  urea  and  carbonaceous  matters,  organic 
acids,  sugar,  etc.,  and  require  mineral  salts.  They  are  suj)- 
posed  to  absorb,  oxygen  and  exhale  carbonic  acid. 

Cohn  subdivided  the  bacteria  into  six  genera,  distributed 
among  four  families : 

I.  Family,  Sphierobacieria  (spherical  bacteria). 
1.  Genus,  3Iicrocoi;ruii  (Fig.  3,  1). 

II.  Family,  Microbacferia  (sliort  rods). 
2.  Genus,  Biicteriuin  praper  (Fig.  3,  3). 

III.  'FsaxAXy,  Desmuhaiieriii  (thread-like). 3.  Genus,  Bacillim  (Fig.  3,  3). 

4.  Genus.  Yihrio  (Fig. "3,  4). 
IV.  Family,  Spirobacteria(nor\isa-evi-\\ke). 

5.  Genus,  Spirillum  (short,  stiff  screws.  Fig.  3,  5). 
6.  Genus,  Spirochmfe  (flexible  spirals.  Fig.  3,  6). 

For   a    description  of  the   species,    see   Beit.   z.   Biol.   d. 
PJlanzen,  ii.  p.  146.    See  also  BACTEBiOLocy. 
Modern  investigations  have  shown  that  bacteila  may 

exist  in  the  interior  of  living  animals,  that  tliey  often 
exist  in  the  body  during  various  diseases,  and  that  healthy 
animals  may  be  inoculated  with  them  as  with  a  virus.  The 
germ  tlieory  of  fermentation  established  by  the  labors  of 
Schwann,  Scliroeder,  and  Dusoh,  and  above  all  others  by  Pas- 

teur, led  inevitably  to  the  germ  theory  of  infectious  disease 
(see  Germ  THEoav),  now  almost  universally  accepted.  This 
theory  assumes  that  such  diseases  as  smallpox,  diphtheria, 
malignant  pustule,  septicaemia,  cholera,  typhus  and  ty- 

phoid fever,  etc.,  are  caused  by  bacteria,  and  that  they  are 
true  processes  of  fermentation.  The  discovery  that  the  po- 

tato-rot is  caused  by  a  fungoid  plant,  the  muscadine  of  silk- 
worms by  a  mould-fungus,  and  the  pebrine  of  the  same  ani- 

mal by  a  minute  plant,  and  tlie  study  of  the  trichinie  and 
of  several  skin-diseases  caused  by  moulil-fungi  have  fur- 

nished a  very  solid  foundation  for  this  theory;  but  tlie 
closest  analogy  is  to  be  found  in  the  more  active  and  rapid 
fermentative  diseases,  sucli  as  those  of  wine  and  beer,  which 
were  clearly  understood  by  Pasteur  as  early  as  1865. 

VII.  Saccharous  fermentation  is  the  process  by  which 
starch  is  changed  to  dextrin  and  glucose.  This  change  is 
effected  by  tlie  diastase  of  germinating  barley  and  other 
seeds,  saliva,  blood-serum,  pancreatic  jiuee,  etc.  The 
starch  first  changes  to  dextrin  and  glucose,  the  former  in 
turn  changing  to  glucose. 

Starch.         Water.       Dextrin.         Glucose. 
2CaH,„05  +  HaO  ==  C.H.oOs  +  CeHijOe. 

De.vtrin.       Water.       Glucose. 

CJI.oUb  -I-  lUO  =  CeUi^Oe. 

This  is  one  of  the  most  important  jirocesses  of  nature  ;  by 
it  the  store  of  starch  laid  up  in  seeds,  tubers,  bulbs,  and 
in  the  bark  of  some  trees,  is  made  available  for  assimila- 

tion and  conversion  into  vegetable  tissue.  Observations 
have  shown  it  to  be  unconnected  in  any  way  with  living  or- 

ganisms corresponding  to  yeast.  See  Diastase,  Glucose, 
Dextbdj,  Beer,  Germination,  etc. 

VIII.  Gluconic  fermentation  takes  place  when  cane-sugar 
is  subjected  to  vinous  fermentation. 

Cane  su°:ar.  Lasvofflucose.    Dextroglucose. 
CijHjjOii  +  IIjO    =     CellijOe     +     CeH.jOe. 

Although  acids  produce  a  similar  change,  it  is  produced  by 
yeast,  or  a  watery  solution  from  yeast,  in  the  presence  of 
carbonate  of  soda.  Berthollet  attributes  it  to  a  nitrogenous 
ferment  analogous  to  diastase  or  pancreatin.  Bechamp 

(C'omp.  rend.,  Iviii.  fiOl,  723;  lix.  496)  finds  a  soluble  fer- 
ment in  tlie  mould  of  sugar  solutions,  which  he  calls  zymase, 

which  converts  cane-sugar  into  glucose.     See  Sugar. 
I.X.  Pectous  Fermentation. — Many  unripe  fruits  and 

fleshy  roots  contain  an  insoluble  sulistance  called  pectose 
which  is  converted  by  a  ferment  called  pectase  into  tlie 
soluble  gelatinous  bodies  pectin,  parapectin,  pectic  acid,  and 
metapectic  acid.     See  Pectin. 

X.  (rations  Fervientation  (Tannons  Fermentation). — 
When  powdered  nut-galls  are  exposed  to  moisture,  the  tan- 

nic acid  they  contain  is  changed  to  gallic  acid  with  tlie 
formation  of  sugar;  lience  tannic  acid  has  been  classed  with 
the  glucosides.     See  Glucosides. 

Tannic  acid.  Gallic  aciii.       (ilucose. 

(-'.7H,,0„  +  4II..0  =  3C,1U(),  -t-  CoII.sO,. 
(Stas,  Ann.  Cli.  Pharm.,  xxx.  205  :  Strecker,  ibid.,  xc.  828.) 
This  change  is  said  by  Van  Tieghem  (Contpt.  rend.,  Ixv. 
10!)1)  to  be  due  to  the  growth  of  the  two  common  mould- 
fungi  Penieiitium,  ylaucum  and  AaperfiiUm  niyer,  but  it 
is  probably  effected  by  various  organisms.  See  Tannic 
Acid. 

XI.  Amygdalous  fermentation  results  from  the  action  of 
the  emulsin  of  bitter  almonds  upon  the  amygdalin,  by 
which  benzoic  aldehyde,  hydrocyanic  acid,  and  glucose  are 
produced.     See  Almonds,  Oil  of. 

XII.  Sinapous  fermentat ion,  the  formation  of  the  volatile 
oil  of  mustard  by  the  action  of  myrosin  on  myroiuc  acid. 
See  Mustard,  Oil  of. 

XIII.  Urinous  fermentation  occurs  when  urine  -becomes 
putrid.  The  urea  is  changed  to  carbonate  of  ammonia  by 
the  action  of  bacteria. 

Ui'ea.  Carbonate  of  ammonia. 
CII4N2O   -I-   2HsO    =    (NIl4)2C03. 

In  the  presence  of  veast  the  change  takes  place  very  rap- 
idly. (C.  Schmidt,  Ann.  Ch.  Pharm.,  Ixi.  168.)  This  action 

was  very  earlv  referred  to  bacteria.  (Pasteur,  Ann,.  (Viim. 
P/n/s.,  1862,  1864;  Van  Tieghem,  Compt.  rend.,  Iviii.  210, 1864.) 

XIV.  Peptous  fermeii'tation  is  a  name  given  to  the  action 
of  pepsin  of  the  gastric  juice  on  the  alliuminoids  of  the 
food.  The  exact  nature  of  the  process  is  not  known.  See Pepsin. 

XV.  Nitrification. — It  has  long  been  known  that  nitrates, 
especially  potassium  and  sodium  nitrates,  occur  in  the  soil. 
Their  formation  in  the  soil  has  been  shown  to  be  due  to  the 
action  of  a  living  organism.  The  process  of  nitrification  is 
therefore  a  kind  of  fermentation,  if  to  this  term  be  given 
its  broadest  definition.  Xitrification  will,  however,  be  treat- 

ed of  in  the  article  Nitric  Acid  i.q.  v.). 
XVI.  Soluble  Fer7nents,  or  Enzymes. — In  addition  to 

the  changes  produced  by  organisms,  there  are  others  of 
a  somewhat  similar  character  caused  by  unorganized 
bodies  known  as  soluble  ferments  or  enzymes.  Prom- 

inent among  these  bodies  is  Diastase  {g.  v.).  As  has 
been  pointed  out,  this  substance  has  the  power  to  convert 
starch  into  dextrin  and  glucose.  Tlie  soluble  ferments  are 
widely  distributed  in  nature,  both  in  the  vegetable  and  ani- 

mal kingdoms.  They  fall  into  several  groups,  according  to 
the  character  of  the  changes  which  they  effect.  These 

groups  are:  1.  Diastatic. — There  seem  to  be  several  solu- 
ble ferments  capable  of  causing  diastatic  action,  or  the  con- 

version of  starch  into  dextrin  and  glucose.  Such  substances 
are  contained  in  sjirouted  barley,  in  the  saliva,  in  the  pan- 

creatic juice,  and  in  the  secretion  of  the  liver.  2.  Inrerting 
Ferments. — By  the  term  inversion  is  meant  the  breaking 
down  of  certain  complex  sugars  into  simpler  ones.  Thus 
cane-sugar  is  broken  down  under  the  influence  of  a  number 
of  substances  into  lievnlose  and  dextrose,  and  milk-sugar 
under  similar  influences  yields  dextrose  and  galactose.  The 
ferments  that  cause  these  changes  are  called  inverting  fer- 

ments. They  are  found  in  the  alimentarj-  canal  in  animals, 
and.  probably,  in  higher  plants.  3.  Peptonizing  Ferments. 
— These  "  convert  coagulable  albuminoids  into  soluble  and 
diffusible  albuminoids,  or  peptones."  Among  these  are  juejo- 
sin.  found  in  the  gastric  juice ;  trypsin,  found  in  the  pan- 

creatic juice,  etc.  4.  Ferments  causing  the  Coagulation  of 
Casein. — The  principal  ferment  of  this  class  is  that  con- 

tained in  rennet,  which  is  largely  employed  in  the  prepara- 
tion of  cheese.  5.  Ferments  causing  the  Decomposition  of 

Glucosides. — An  emulsion  of  sweet  almonds  contains  a  sol- 
uble ferment  known  as  emulsin,  which  has  the  power  to 

decompose  the  glucoside,  amygdalin,  into  benzoic  aldehyde, 
or  oil  of  bitter  almonds,  glucose,  and  hydrocyanic  acid. 
So  also  there  is  a  similar  substance,  myrosin.  which  is  found 
in  the  seeds  of  black  mustard,  together  with  potassium 
rayronate.  The  ferment  acting  upon  the  latter  causes  the 
formation  of  glucose,  allyl  mustard  oil,  and  acid  potassium 
sulphate.  6.  Ferments  causing  the  Conversion  of  Urea  into 
Atnmoniiim  Carbonate. — While  the  conversion  of  urea  into 
ammonium  carbonate  is  usually  effected  by  means  of  or- 

ganized ferments,  it  has  been  shown  that  this  change  can 
also  be  effected  by  means  of  an  unorganized  or  soluble  fer- ment. 
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Some  of  the  solulile  ferments  are  proiUiced  V)y  tlie  organ- 
ized ferments.  'I'hus  yeast  produces  a  sulistanee,  inrertaae, 

which  lias  llie  power  of  converting  cane-sugar  into  dextrose 
and  hevuhjso. 

XVII.  Prevention  nf  Fermentation  and  Piiti-e fact  inn. — 
As  moisture  and  the  development  of  bacterial  germs  are 
necessary  lo  induce  these  j)rocesses,  Ihey  may  be  ]irevented 

by  (I)  drying  thoroughly;  (2)  cooling  to  prevetit  the  devel- 
opment of  the  germs;  (3)  sealing  liermctically  in  jars  or 

tin  cans,  and  subjecting  to  a  temperature  sullieient  to 

destroy  the  vitality  of  all  the  germs  present;  (4)  employ- 
ing antiseptic  substances,  such  as  alcohol,  common  salt, 

salt]ieter,  sugar,  sirup,  tannic  acid,  creosote,  smoke,  phenol, 
salicylic  acid,  salts  of  iron,  zinc,  lead,  mercury.  Hn<l  copper, 
borax,  sulphurous  acid,  sulphites,  etc  Sec  I'keskrvaiion 
OF  Food,  I'rksekvatiox  of  Timukk.  and  K.mhalmixo. 

For  further  information  on  fermentation,  etc.,  consult,  in 

addition  to  the  works  already  mentioned,  F.  A.  P.  Bar- 
nard, The  Germ  Theory  of  Ditiemc^  {Am.  Chemist,  v.  ir>); 

Dr.  J.  C.  Dalton,  The  Origin  anil  Propacjatiim  of  Diseane 
(Am.  Chemifit.  iv.  HTi!)  and  SpontaneonK  Generation  (Xew 
York  Med.  J..  Feb..  18T3) ;  A.  W.  Williamson.  Four  Lec- 

tiire.'i  on  Fermejitalion  {Chem.  JVews.  xxii.  2'M:  xxiii.  !)): 
Dr.  J.  Wynuin,  in  Am.  J.  *S'c(.,  xliv.,  Sept.,  IWtiT) ;  T.  H. 
Huxley,  Inaug.  Address  {Chem.  i\>HW,  xxii.  183)  and  A  Lec- 

ture on  Yeast  {Pop.  Sci.  Monthly.  1872,  i.  p.  573) ;  Burdon- 
Sanderson,  IJth  Hep.  Med.  Officer  Priry  Counr.il:  A.  E. 
Sansora,  The  Anfiseptir,  System,  and  The  Germ  Theory  of 

Fermentation  {Chem.  News.  xxii.  241.  2.')4) ;  L.  S.  Beale, 
Bisease-Gerois;  II.  C.  Bastian,  'The  Jieyinninys  of  Life; 
Pasteur,  Mrmoire  sur  la  fermentation  alcoolique  {Ann. 
Chim.  Phys.,  Iviii.  1860,  323) ;  Animalcules  infusoires  vi- 
vant  dans  yaz  o.rygene  libre  et  determinant  des  fermen- 

tations (Compt.  rend.,  1861),  and  Memoire  sur  les  cor- 
puscles organi-^ees  qui  existent  dans  Vatmosphere  {Ann. 

Chim.  Ph  i/s.,  1862,  p.  52) ;  Li.  Kngel,  Les  ferments  alcooliques 
(Paris,  1872)  and  paper  On  Yeast  {Compt.  rend.,  1874,  468); 
Kopp,  Fermentation,  history  {Ge.'ichiehte  der  Chem.,  iv. 
285);  A.  ̂ hiycr.  Tjehrbuch  der  Gdhrungsrheniie  (Heidelberg, 

1874);  Dr.  F.  A.  '/Aim.  Pie  pftanzlichen  Parusiten  (Weimar, 

1874) ;  G.  IlUfner,  Ungeform'te  Fermente  {J.  f.  pr.  Ch.,  1872, 
Xos.  8  and  !)) ;  Weinberg,  i>('e  Gdhning  (Bayerisches  In- dustrie H.  Gewerhehlatt.  Aug.,  1870) ;  Schwann,  Poqg.  Ann,. 
xli.  184;  Ilehnholtz,  ./.  f  pr.  Ch..  xxxi.  42!);  Ilandw.  d. 

Chem.,  iii.  207;  Watt's  Dictionary  of  Chemistry,  ii.  538; 
Dictionary  of  .Applied  Chemistry,  ii.  105;  A.  Jorgensen, 
The  Micro-organisms  of  Fermentation  (Eng.  trans.  Lon- 

don, 1889),  in  whicli  will  be  found  a  full  literature,  and  a 
valuable  account  of  the  labors  of  Hansen  and  of  the  latest 
workers.  Revised  by  Ira  Remsen. 

Fermented  Liquors :  See  Beer  and  Wine. 

Feriiioy' :  town  ;  county  of  Cork.  Ireland  ;  19  miles  N.  E. 
of  C'ork.  on  the  right  bank  of  the  Blackwater,  over  which  a 
bridge  on  thirteen  arches  was  built  in  1689  (see  map  of  Ire- 

land, ref.  13-E) ;  is  the  site  of  St.  Colman"s  College  (Roman Catholic).  The  town  dates  from  the  twelfth  century,  when 
it  was  the  seat  of  a  magnifleent  abbey.     Poji.  6,500. 

Fern  [0.  Eng. /ea™  :  Germ.  Farn  (in  Farnkraut.  fern)  : 
cf.  Himiikv.  parna,  feather,  leaf] :  any  plant  belonging  to  the 
class  Filicina;.     See  Fbrnworts  and  Fossil  Plants. 

Fern,  Fanny  :  See  Parton. 

Fernandez  Cordova,  Francisco:  See  Cordova,  Fran- 
cisco Hernandez. 

Fernandez  de  Castro  Andrade  y  Portugal,  Pedro 
Antonio:  See  Castro  Andrade  v  Portugal. 

Fernandez  de  Castro,  da-kaas'try,  JIanuel:  geologist; b.  at  Madrid,  Spain,  Dec.  25,  1825.  Part  of  his  childhood 
was  spent  in  Cuba.  He  graduated  in  the  School  of  Mines 
at  Madrid  1844,  was  for  a  time  sub-director  of  a  mine  at 
Almaden,  and  subsequently  traveled  in  various  countries, 
studying  railroad  systems.  In  1857  his  work.  La  electrici- 
dad  y  los  caminos  de  hierro,  was  published  by  the  Govern- 

ment. In  it  he  proposed  a  new  system  of  railroad  signals 
which  was  generally  adopted.  From  1850  to  1869  he  was 
engaged  in  (jovernmcnt  mining  and  geological  work  in 
Cuba  and  Santo  Domingo.  He  maile  an  extended  report 
on  the  latter  island,  of  which  only  portions  were  published. 
In  1869  he  accepted  a  professorate  at  the  Madrid  School  of 
Mines,  and  in  1873  took  charge  of  the  commission  appointed 
to  form  a  geological  map  of  Spain.  Under  his  direction  a 
large  number  of  geological  reports  and  maps  connected 
with  this  work  have  been  published.    In  1879  he  was  elected 

to  the  Sfianish  senate  to  represent  Santa  Clara,  Cuba.  Be- 
sides the  works  mentioneil,  he  hiis  published  a  treatise  on 

hurricanes  (1872)  and  many  geological  papers. 
Herbert  H.  Smith. 

Fernandez  de  Cordova.  Dieoo:  Marquis  of  Gnadal- 
cazar;  Sjianish  aiiminislrator  of  the  seventeenth  century. 
He  was  probably  a  native  of  Cordova,  and  was  descended 

from  (ionzalo  de  ( 'ordoba.  called  "  the  great  captain."  From 
Oct.  18.  1612.  to  Mar.  14,  1621.  he  was  Viceroy  of  New  Spain 
or  Mexi(^o:  beyond  some  trouble  with  corsairs  on  the  coast, 
and  with  revolted  Indians,  his  term  was  (juiet.  Transferred 
to  Peru,  he  was  viceroy  there  July,  1622,  to  .Ian.,  1629.  The 
incursions  of  the  corsairs,  especially  of  the  Dutch,  had  now 

extended  to  the  Peruvian  coasts ;  Jacob  I'lleremite  blockaded 
Callao  for  four  months,  and  attempted  fo  lake  Lima,  and 
one  of  the  treasure-shi|)s  wiis  captured  by  Ueyn;  much  of 
the  coast  was  ravaged ;  the  miners  of  the  Potosi  district 
engaged  in  a  bloody  faction  war,  which  was  brought  to  an 
end  with  diffii-ulty.  Returning  to  Spain.  1629,  the  marquis 
resided  in  his  estate  of  Guadalcazar,  near  Cordova,  and  prob- 

ably died  there.  Herbert  H.  Sjijth. 
Fernandez  de  Enciso.  JIartin:  See  Exciso. 

Fernandez  de  la  Ciieva.  Francisco:  Duke  of  Albuquer- 
que; Spanish  administrator;  b.  about  1610.  From  Aug., 

16.53,  to  May,  1661,  he  was  Viceroy  of  New  .Spain  or  Mexico. 
His  term  was  marked  rather  by  lavish  disjilay  and  expendi- 

ture than  by  any  real  benefit  to  the  country.  The  great 
cathedral  of  Mexico  city  was  finished  and  dedicated  during 
this  period.  On  Mar.  12,  1660,  the  duke  narrowly  escaped 
death  at  the  hands  of  an  insane  soldier  who  attacked  nim 

in  his  private  chapel.  After  his  return  to  Spain  he  was 
made  \  icerov  of  Sicilv.  The  date  of  his  death  is  not  re- 

corded. '  ■  H.  H.  S. 
Fernandez  de  la  Cueva  Henriquez.  Francisco:  Duke 

of  Albui)uerque;  grandson  of  Francisco;  was  Viceroy  of 
New  Spain  Nov.  27.  1702.  to  Jan.  15,  1711.  Like  his  grand- 

father ho  was  greatly  given  to  display,  and  his  immense 
wealth  enabled  him  to  surpass  all  his  predecessors  in  mag- 

nificence; few  courts  of  Europe  equaled  that  of  Mexico  in 
the  pomp  and  show  of  this  period.  By  his  order  various 
new  towns  were  founded  in  the  north,  among  others  that  of 
Albuquerque,  New  Mexico,  so  named  in  his  honor. 

H.  H.  S. 

Fernandez  de  Palenoia,  -pali-len  the'e-iia,  Diego:  sol- dier and  author:  li.  in  Palencia.  Si)ain.  about  1520.  He 
went  to  Peru  in  1545  or  earlier,  and  served  in  the  civil  war 

against  the  rebel  Giron  1553-54.  The  A'iceroy  Mendoza made  him  historiographer  in  1556.  and  he  began  the  work 
which  was  extended  and  finished  after  his  return  to  Spain. 

It  was  finally  published  in  Seville  (1571)  as  Primera  y  se- 
gunda  parte  de  la  historia  del  Pern,  including  the  events  of 
the  rebellions  of  Gonzalo  Pizarro  and  Giron.  It  is  one  of 
the  princiiial  authorities  for  this  period.  D.  in  Seville, 
1581.  II.  H.  S. 

Fernandez  Madrid.  Jose  :  jihysician.  poet,  and  states- 
man;  b.  at  Cartagena.  New  Granada,  Feb.  9,  1789.  He 

studied  at  Bogota,  and  received  the  degree  of  doctor  both 
in  law  and  medicine.  In  1810  he  joined  the  party  of  inde- 

pendence, was  twice  elected  to  congress  from  Cartagena, 
and  on  Mar.  14,  1816,  accepted  the  difficult  post  of  presi- 

dent of  New  Granada,  succeeding  Torres,  who  had  resigned. 
Obliged  to  fly  from  the  Spaniards,  he  resigned  his  office,  and 
soon  after  was  captured  and  sent  to  Havana.  Cuba.  There 
he  remained  for  nine  years,  and  distinguished  himself  as  a 
physician  and  scientific  author.  In  1825  he  returned  to  New 
Granada,  and  Bolivar  made  him  minister  to  England. 
Among  his  published  works  are  his  poems,  which  have 

passed" through  several  editions;  two  tragedies,  ̂ /aZa  and Ovatimozin;  an  important  treatise  on  yellow  fever;  and 
others  on  medical,  agricultural,  and  scientific  subjects.  D. 
near  London,  June  28,  1830.  Herbert  H.  Smith. 

Fernandina,  fer-nan-dee'na :  city:  port  of  entry  and 
capital  of  Nassau  co.,  Fla.  (for  location  of  county,  see  map 
of  Florida,  ref.  1-J) ;  on  the  west  side  of  Amelia  island,  be- 

tween Nassau  and  Prince  William  sounds,  and  separated 
from  the  mainland  by  a  channel  called  Amelia  river,  which 
affords  a  deep,  safe,  and  spacious  anchorage.  The  harbor 
entrance  is  marked  by  a  lighthouse.  Vessels  drawing  20 
feet  can  enter  at  high  tide.  Fernandina  ships  large  quan- 

tities of  phosphate  and  lumber ;  it  lias  a  manufactory  of 
superior  plastering  fiber  from  raw  palmetto,  extensive  works 
for   creosoting  lumber    and    piling,  sawmills,  etc.,  and  is 
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the  AUaiitio  terminus  of  the  Floridii  (Vntral  and  Peninsular 
Railway  system,  with  steamships  to  New  York,  etc.  Pop. 
(1880)  'i,563  ;  (1890)  ̂ .',803  ;  (1805)  3,511. 

]<iDITOR  OK  "  FloRIU.I  MiRROR." 

Fernando  de  Noronha,  fer-naan'do-dee-no-ron'yaa:  isl- and of  Brazil;  in  tlie  South  Atlantic;  about  360  miles 
R.  N.  K  of  Cape  Sao  HiKpie.  It  is  of  volcanic  origin,  4^ 
juiles  long  from  N.  K.  to  S.  W.,  and  H  miles  wide;  the  sur- 

faces is  much  liniken,  the  highest  jieak  being  that  called  the 
I'vramide,  at  the  southern  end.  The  vegetation  is  mainly  a 
low  forest  or  scrub.  The  climate  is  dry,  and  little  of  the 
lanil  is  available  for  culture  ;  small  quantities  of  maize,  cot- 

ton, manioc,  and  cocoanuts  are  produced,  and  cattle,  goats, 
a,nd  sheep  are  kept.  A  few  miles  N.  E.  of  the  main  island 
there  are  six  islets,  the  largest  of  which  (Rata)  is  cultivated. 
A  substance  resembling  guano  has  been  found  on  the  rocks. 
Fernando  de  Noronha  was  discovered  in  1.503  by  the  Portu- 

guese navigator  of  that  name,  who  called  it  Sao  Joao.  For 
many  years  it  has  been  the  site  of  a  Brazilian  penal  settle- 

ment. Pop.,  including  prisoners,  over  2,000.  Remedios,  on 
the  northeast  coast,  is  the  only  village. 

Herbert  11.  Smith. 

Fernando  Po :  a  volcanic  island  belonging  to  S]iain  ;  in 
the  Bight  of  Biafra.  about  30  miles  from  the  Cameroon 

coast,  in  lat.  3°  13'  N.  and  Ion.  3"  48'  E.  It  is  rectangular, 
44  miles  by  30,  with  a  ridge  of  mountains  extending  through 
it  and  culminating  in  Ste.  Isabelle,  10,700  feet  high.  It  is 
covered  by  a  luxuriant  forest;  has  a  fertile  soil  and  salu- 

brious climate.  Tlie  island  was  discovered  in  1471  by  F'er- 
nao  da  Pao,  a  Portuguese  navigator,  was  occupied  by  Spain 
in  1778.  but  abandoned  in  1783.  It  was  again  occujjied, 
this  time  liy  the  British,  in  1837,  but  abandoned  in  1834. 
The  .Spaniards  resumed  possession  in  1844,  ami  now  use  it  as 
a  penal  settlement.  The  capital  is  Clarence  Cove,  a  port  on 
the  northern  coast.  Exports,  india-rubber  and  palm  oil. 
The  population  numbers  about  1. 5,000,  nine-tenths  of  whom 
are  natives  called  Bobies,  or  Amigos,  who  are  stupid,  repul- 

sive in  appearance,  and  hostile  to  immigrants. 
M.  W.  IlARRINIiTON. 

Ferney,  far'nii' ;  town  of  France  ;  department  of  A  in  ;  4+ 
miles  N.  W.  of  Geneva  (see  map  of  France,  ref.  B-H).  It  is 
famous  as  the  residence  of  Voltaire  during  the  last  twenty 
years  of  his  life  (1758-78) ;  it  was  a  miserable  hamlet  when 
Voltaire  arrived  ;  it  was  a  prosperous  town  when  he  left. 
The  chateau  in  which  he  lived  has  undergone  many  altera- 

tions since  his  death,  yet  it  retains  many  relics  of  him,  and  is 
annually  visited  Ijy  many  thousand  tourists.     Pop.  1,200. 

Fern  Islands:  See  Parne  Islands. 

Fernow,  Berniiard  Edward:  forester;  b.  Jan.  7,  1851. 
in  Inowraclaw,  in  the  province  of  Posen,  Prussia;  studied 
forestry  and  law  at  the  Forest  Academy  of  Miinden  and 
University  of  Konigsberg;  entered  the  Government  service 
in  the  toi'cstry  department;  served  in  the  Franco-Prussian 
war ;  settled  in  the  U.  S.  1876 ;  after  engaging  in  business 
witliout  success  in  Brookl\ai.  enteretl  on  the  management  of 
timber  lands  in  Pennsylvania  1884;  in  1886  called  to  the 
head  of  the  forestry  division  of  the  U.  S.  Department  of 
Agriculture,  having  several  years  previous  become  secretary 
of  the  American  Forestry  Association  and  champion  of  the 
forest  reform  movetnent.  Author  of  numerous  reports, 
bulletins,  and  addresses.  C.  H.  T. 

Fernworts  :  the  great  division  of  the  vegetable  kingdom, 
known  otherwise  as  the  Pteridophytes,  and  including  the 
ferns  proper,  the  horsetails,  the  lycopods,  etc.  They  are  re- 

lated on  the  one  hand  to  the  mosses  (Bryophytes),  and  on  the 
other  to  the  flowering  plants  (Anthophytes),  with  which 
they  agree  in  the  alternation  of  generations,  the  production 
of  archegonia,  and  tlie  development;  in  one  generation  of  a 
plant-body  possessing  a  leafy  stem.  They  are  separated 
from  the  mosses  by  having  a  small  and  short-lived  thalloid 
oijphore,  and  a  large,  long-lived  leafy-stemmed  sporophore, 
and  from  the  flowering  plants  by  the  independent  growth 
of  the  oophore,  and  the  formation  of  spores  which  separate 
from  the  sporophore.  These  resemblances  and  differences 
may  be  shown  as  follows  : 

Bryophytes. 
Oophore,  a  tarfje 

thalloid  or  leafy  long:- 
livetl,  independent 
growth. 

Sporophore.  small, 
leatleKS,  short-lived, 
forming  separating 
spores. 

Pteridophytes. 

0"»phore,  a  small 
thalloid.  short-lived, 
independent  growth. 

Sporophore."  large, leafy-stemmed.  long- 
live(l,  forming  sepa- 

rating spores. 

Anthophytes. 
Oophore,  a  small 

thalloid,  short-lived, 
dt'pendent  trrowth. 
Sporophore,  large 

leafy-stemmed,  long- 
lived,  forming  sjiores 
whieh  do  not  sepa- rate. 

In  all  the  ferns  the  germination  of  the  spore  results  in  the 
production  of  a  small,  tlattish,  cellular  growth,  usually  a  few 
milliimstcrs  or  less  in  diameter;  this  is  known  as  the  pro- 
thallium  (i.  e.  the  first  growth),  the  oophore  (i.  e.  the  egg- 
cell  bearer),  and  the  sexual  generation  (Fig.  1,  A).  The 
second  and  third  names  refei-  to  the  fact  that  this  growth 
produces  the  sexual  organs,  which  consist  of  (1)  more  or  less 
club-shaped  structures  (antherids.  Fig.  1,  B),  whose  inner 
cells  develop  motile  spirals  of  jirotoplasm  (antherozoids. 
Fig.  1,  B,  a),  and  (3)  more  or  less  flask-shaped  structu  res  (arche- 
gones,  Fig.  1,  C),  each  containing  a  germ-cell  or  egg-cell. 

A 

•f'    i 

V'|d 

-#— -fl 

Fin.  1.— A.  the  prothallium  (oiiphore)  of  a  fern,  lower  view,  showing 
antherids  mingled  with  the  hair.s,  and  arehegones  nearer  the 
notch  :  B,  antherid,  with  antherozoids  (a)  escaping  ;  C,  young 
archegone  ;  D,  prothaUium  after  fertilization,  with  a  young  fern 
(sporophore). 

called  also  an  oiispliere.  Wlien  the  germ-cell  is  mature  an 
antherozoid  fertilizes  it  by  passing  down  the  neck  of  the 
archegone  (now  open),  tlie  two  luasses  of  protoplasm  fusing 
into  one.  The  new  cell  so  produced  quickly  undergoes 
division  in  several  directions,  and  soon  gives  rise  to  a  small 

shoot  (with  stem  and  leaf)  and  a  root — the' plant  of  the  sec- 
ond generation  (Pig.  1,  D). 

Thn)Ughout  all  the  fernworts  there  is  not  much  difference 
in  the  development  of  the  sexual  generation,  anil  what  has 
been  said  above  of  ferns  is  essentially  true  of  their  near 
allies,  the  horsetails  and  lycopods.  The  asexual  generation, 
however,  which  develops  from  the  fertilized  egg-cell  shows 

marked  structural  dift'erenees,  and  it  is  upon  these  that  the 

Fig.  2.— Asexual  plants  (sporophores) :  A,  yotholfeiia  ;  B,  Scolopen- 
drium. 

classification  of  the  fernworts  is  based.  In  all  cases  there 

is  a  high  development  of  the  internal  tissues  of  root,  stem, 
and  leaf,  while  in  their  external  conformation  the  leaves 
usually  attain  a  high  degree  of  complexity.  Upon  (or  in) 
some  of  the  leaves  certain  cells  divide  and  give  rise  (asexu- 
ally)  to  thick-walled  cells  which  sejiarate  from  the  parent 

plant  as  spores  (Fig.  3.  B).  In  the  details  of  the  spore- 
formation,  again,  there  are  many  differences,  and  these  are 
used  in  the  separation  of  orders,  families,  and  genera. 
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The  liviiifi  fernworts  now  known  numViPV  about  4,000  spo- 
cies,  and  possilily,  wlu-ii  all  parts  of  tlif  world  iirc  thoroiii,ddy 
explored,  this  may  approach  close  to  5,000.  If  to  the  living 
lernworts  there  could  be  added  the  vast  number  of  extinct 

species,  which  extc-nd  a  measureless  distance  biick  in  geo- 
logic time,  douVjtless  the  iiumbor  wtmld  be  swelled  to  many 

times  that  given  above.  As  it  is,  although  fossil  fragments 
are  very  abundant,  thc(hifinitely  known  species  donotnum- 
lier  above  1.000.  The  living  species  are  widely  distributed, 
being  most  abundant  in  the  hot,  moist  regions,  and   least 

Fig.  3.— a,  cross-section  of  a  leaf  through  a  soma,  showing  the  spo- 
rangia, and  tile  iniliisium  (;)  ;  B,  a  sporangium  splitting  open,  r, 

its  ring  of  thiclc-vvalkd  cells. 

abundant  in  dry  climates.  In  North  America  there  are 
about  250  species  and  well-marked  varieties,  three-fourths 
of  which  are  ferns  proper. 

The  fernworts  are  usually  separated  into  three  classes, 
althougli  investigations  by  Campbell  render  it  probable  that 
this  number  must  be  increased.  The  sequence  of  the  orders 

is  likewise  in  doubt,  as  shown  by  Campbell's  studies.  The 
following  synopsis  is  therefore  provisional: 

Class  I.  "Filicix.t-;. — The  ferns.  Stems  solid,  leaves  usu- 
ally large,  with  broadly  expanded  blade,  and  elongated  pet- 

ioles. 
Order  1.  Ophioglossacecf,  spores  developed  from  cells  in 

the  tissue  of  the  leaf  ;  leaves  erect  in  the  bud  (not  circinate). 

Fio.  4.— Parts  of  spore-bearing  leaves,  showing  sori :  A,  Polt/podiiim ; 
B,  Adiantum  ;  C  and  D,  Aspidiunt. 

Family  1.  Opliioglossex,  the  adder-tongues,  with  the 
characters  of  the  order.  There  are  several  species  of  Bo- 
trychium  and  Ophioglossum  in  the  U.  S. 

n\m^f 
Fio.  6. — Pihdnria  (jlohuUfera, of  Europe. 

Fig.  h.—Marsilia  vestita,  of  America,  slightly  reduced. 

Order  2.  Mnrattinreo',  the  ringless  ferns ;  spores  devel- 
oped in  external  cell-masses  (sporangia)  which  originate  as 

massive  outgrowtTis  by  the  division  of  internal  cells  beneath 
the  lower  surface  of  the  leaves;  leaves  circinate  in  the  bud. 

Family  2.  Angioplnridem,  with  a  single  surviving  genus, 
Anginpt&ris,  containing  one  variable  tree-like  species  of 
Southeast  Asia,  Australia,  and  3Ia<laga.scar. 

Family  3.  MarattieiB,   with  two   genera,  Marattia  and 
Kaulfumia,  of  the  tropics  of 
both  hemis|)heres,  some  of  the 

species  tree-like. Family  4.  DanceacecB,  with 
but  a  single  genu.s — Danma — 
of  about  a  dozen  species  of 

smaller  ferns  of  tropical  Amer- 
ica. 

<^rder  3.  Filices,  the  true 
ferns ;  spores  developed  from 
cells  in  specially  nioditied  hairs 

(xporfDigia),  usually  on  the  un- 
der surface  of  the  leaf  and  col- 

lected in  clusters  (gr/ri) ;  leaves 
circinate  in  the  bud. 

Family  5.  0>smundacem,wit\i 
globo.se  sporangia  which  have 
only  a  trace  of  a  horizontal 
belt  of  thick-walled  cells,  and 
sjilit  open  vertically.  Three 
of  the  six  species  of  Osmunda 
occur  in  North  America  ;  To- 
dea  with  four  species  (one 
tree-like)  is  almost  confined  to 
the  soutli  temperate  zone. 
Family  6.  GhicheniacetP. 

with  globose  sporangia  which 
have  a  horizontal  belt  (ring) 
of  thick-walled  cells,  splitting 
vertically.  Plalyzoma  of  Australia  and  OUichenia  of  the 
hot  regions  of  both  hemispheres  are  represented  by  about 
thirty  species  of  small  or  slender  ferns. 

Family  7.  Schizmacece,  with  ovate  or  sub-globose  sporan- 
gia, which  have  a  terminal  belt  of  thick-walled  cells,  split- 
ting vertically.  Lygodium,  the  climbing  ferns  of  many  spe- 
cies, represented  by  L.  paJmatum  in  Eastern  U.  S. ;  Schizaa 

mostly  of  the  tropics  (one  of  U.  S.);  .^.Menwa  of  tropical 
America  (two  species  in  Southern  U.  S.) ; 
and  Mohria  of  Africa  are  the  principal 

genera. 
Family  8.  Hymenophyllacece,  with 

compressed  sporangia  which  have  a  hor- 
izontal or  oblique  belt  of  thick-walled 

cells,  splitting  vertically.  The  leaves  are 
mostly  composed  of  but  a  single  layer 
of  cells,  and  the  sori  are  marginal,  the 
sporangia  developing  on  a  prolongation 
of  a  vein.  Ilymenophyllum.  and  Tricho- 
manes  (two  species  in  Southern  U.  S.), 
the  principal  genera,  include  150  or 
more  species  of  delicate  ferns,  mostly  of 
warm  climates. 

Family  9.  Cyatheacem  (tree-ferns), 
with  compressed  sporangia  which  have 
a  vertical  or  sub-oblique  belt  of  thick- 
walled  cells,  splitting  transversely.  Sori 
often  covered  or  surrounded  by  an  in- 

volucre (hidutiium).  ̂ Mostly  large  trop- 
ical ferns  with  erect  stems.  Ahophila, 

Hemitelia,  Cyathea.  and  Matonia  are 
the  principal  genera,  some  species  of 
which  reach  40  to  50  or  more  feet  in 
height. 

Family  10.  Polypodiacece,  with  com- 
pressed, stalked  sporangia,  which  have 

a  vertical  incomplete  belt  of  thick- 
walled  cells,  splitting  transversely.  Sori 
often  covered  or  surrounded  by  an  in- 

volucre (indusium).    This  is  by  far  the 
Fig. 

•  Fruiting 

branches  of  Equi- 
setum  an^ense.  with 
a  detached  spore- 
bearing  leaf  en- 

larged at  o. 

largest  family  of  living  ferns,  and  in- 
cludes nearly  all  tlie  common  species  of 

the  U.  S.  The  principal  genera  are 
Arroslic/iiim,  Adiantum  (Fig.  4,  B),  As- 

plemum,Aspidium(Fig.4.C,'D),Blech- nnm,  Cheilanthfs.  Camptosonis.  CystnpUris,  Dicksonia, 
Gymnogramme,  Kotholmia  (Fig.  2,  A),  Onorlea,  Polypodium 
(Fig.  4,  A),  Pterin.  Pel/ma,  Phegnpteris,  Scolopendrium,  (Fig. 
2,  I}),  Woudivardia,  and  VToodsia. 
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Fio.   8.— Termi- 
nal portion  of 

Ltji't)}i'Kiiina 
aniK'itiuinn, 
Bpore-ltearing 
leaves  above. 

Class    III. 

Order  4.  Tlydropferidecp.  tlic  water-fprns;  spores  of  two 
kinds,  developed  from  cells  in  sppciiilly  modified  hiiirs 

(sporangia),  these  inclosed  in  "  sporooirps  "' which  are  much  modified  leaves.  The 

smaller  spores  (microspores)  in  germination 
develop  minute  pi'Othallia,  bearing  antherids 
only,  while  the  larger  spores  (macrospores) 
develop  protliallia  bearing  archegones  only. 
The  sexual  plants  (oiiphores)  are  therefore 
diiTcious. 

Family  11.  Salviniacem,  small  floating 

plants  of  two  genera,  iSalnnia  (twelve  spe- 
cies, one  in  U.  S.)  and  Azolla  (five  almost 

microscopic  species,  two  in  LT.  S.). 
Family  13.  MarsiliaceiE,  creeping  semi- 

aquatic  or  aquatic  plants,  rooting  in  the 
mud,  and  bearing  filiform  or  four-parted 
leaves.  The  two  genera,  Marsilia  (Fig.  o) 
and  Pilidaria  (Pig.  6),  include  respectively 
forty,  and  six  species  widely  distrilmted. 
Four  or  five  species  of  Marsilia  and  one 
of  Pilularia  occur  in  North  America. 

Class  II.  Equisetin^. — The  horsetails. 
Stems  hollow,  jointed,  tlie  joints  solid  ;  leaves 
rudimentary  and  whorled. 

Order  .5.  Eijiiisefacece,  with  sporangia  on 
the  under  surface  of  the  whorls  of  peltate 
leaves  at  the  summit  of  the  stem. 

Family  VS.  Equiselacecg,  including  twenty 
widely  (iistributed  species,  all  of  the  genus 
Jiquisetum  ;  thirteen  species  occur  in  North 
America. 

Lycopouin.«. — The   lycopods.      Stems   solid, 
dichotomously  branched,  leaves  small  and  narrow,  scattei'cd. 

Probably      an       unnatural 

group. 
Order  6.  Li/copodiacem, 

the  club-mosses.  Sporangia 
single  in  the  axils  of  the 
small  upi)er  leaves,  spores 
all  alike. 

Family  14.  Lycopodiacem, 
small  evergreen  perennial 
plants.  There  are  four  ge- 

nera, Li/copodium  (with 
ninety-four  species,  twelve 
in  U.  S.),  PsilotuiH  (two  spe- 

cies, one  in  U.  S.),  PhyUu- 
glossnm,  and  Tmesipteris. 

Order  7.  Helaginellacem. 
The  little  club-mosses.  Spo- 

rangia single  in  the  axils  of  the  small  upper  leaves ;  spores 
of  two  kinds,  viz.,  maerospores  and  microspores. 

Family  15.  Selaginellece,  con- 
tains the  single  genus  Sdagindla 

(334  species,  mostly  trojjical,  eight 
in  U.  S.),  of  small  evergreen  pe- 

rennial plants. 
Order  8.  Isoetacew,  the  quill- 

worts.  Very  short  -  stemmed 
plants ;  sporangia  in  the  axils  of 
the  narrow,  rush  -  like  leaves; 
spores  of  two  kinds,  viz.,  maero- 

spores and  microspores. 
Family  16.  IsodaceiE,  aquatic 

or  semi-aquatic  plants  of  a  single 
genus,  Isoeles,  containing  forty- 
nine  species,  seventeen  of  which 
occur  in  North  America. 

Of  the  economic  uses  of  fern- 
worts  little  need  be  said.  Pulu, 

used  for  stuffing  pillows  and  cush- 
ions, is  obtained  from  tlie  woolly- 

hairy  covering  of  tlie  young  leaves 
of  a  Sandwich  island  species  of 
Dicksonia.  The  stems  of  a  few 
species  contain  enough  starchy 
matter  to  make  them  useful  for 
food  in  some  parts  of  tlie  world, 
e.  g.  P/prix  tiqiiilinn  in  Australia, 
and  Cycilhea  meduUuris  on  the 
Pacific  islands.  A  few  species 

are  of  doubtful  value  as  astringent  medicines.  One  species 

of  horsetail   (Eqiiisetuni  hyemale)  is  the  "  scouring-rush." 

Fro.   9. — Selaginetla   ritpeftfris. 
fruiting  specimen,  natural  size. 

Fig.  10.— Isoetes  melanopo- 
da,  of  the  Mississippi 
valley,  sliglitly  reduced. 

much  used  in  Europe  for  polishing  cutlery.  Lycopodium 

furnishes  the  "lycopodium  powder  "of  the  shops.  Many 
fernworts  are  in  use  for  ornamental  purposes,  nuiny  ferns 
esiH'cially  being  grown  in  grecidiouses  and  conservatories. 

IjITeratuke. — The  reader  is  refeiTcd  to  the  following 

works :  K.  Goebel,  Out/ine.s  of  ('lii,.wificati<m  and  Special 
Jlorphology  of  Pkmis  (1887) ;  ( Jlir.  Luerssen,  Jlandbuch  der 
Systematischen  Botani/c  (vol.  i.,  187!)) ;  A.  IJc  ISary.  Compara- 

tive Anatomy  of  the  Vegitalive  Organs  of  the  J'lianerogams 
and  Ferns  (1H84) ;  W.  .1.  Hooker  and  J.  G.  Baker,  Synopsis 
Filicum.or  a,  Sijnopsis  of  all  Known  Ferns  (2d  ed.  1883) ;  J.  O. 
Baker,  Ilandbooli  of  tlie  Fern  Allies  (1887) :  D.C.Eaton,  The 
Ferns  of  Nortli  America  (2  vols.,  1879-80) ;  L.  M.  Under- 

wood, Our  Native  Ferns  and  their  Allies  (IHSH).  Also  vari(ms 
papers  by  D.  II.  Campbell :  The  Development  of  tlie  Ostrich 

Fern  (3Ii'm.  Bos.  Soc.  Nat.  Jlist.  1887) :  'The  Development 
of  Pilularia  globalifera  {An.  But.  1888) ;  Developmeid  of 
the  ProlhuUium  and  Embryo  of  Osmunda  (An.  Hot.  1892); 

Tlie  Affinities  of  the  Filic'ime  (Bid.  Gaz.  1890) ;  On  the  Re- lationships of  the  Archegoniata  (Bot.  Gaz.  1891). 
Charles  E.  Bessey. 

Fero'nia:  an  Italian  goddess  concerning  whose  eultus 
and  myth  little  is  known.  She  has  been  variously  regarded 
by  commentators  as  goddess  of  the  earth,  of  the  inferior 
world,  of  commerce,  and  of  liberty.  She  appears  to  have 
been  especially  honored  among  the  Stibines ;  and  the  chief 
seat  of  her  worship  was  the  town  of  Feronia,  at  the  foot  of 
Mt.  Soracte. 

Ferozepore :  Sec  Firozpur. 
Ferrand,  JIarie  Loris,  Baron  and  Count  of:  soldier;  b. 

at  Besan(;on,  France.  Oct.  12,  17.53.  lie  served  as  a  volun- 
teer in  the  North  American  war  for  independence,  and  after 

1790  distinguished  himself  in  the  French  army  of  the  West. 
In  1802  he  commanded  under  Leclerc  in  the  Santo  Domingo 

expedition.  After  Leclorc's  death  (Nov.  1,  1802)  and  the 
caiiitulation  of  Rochambeau,  Gen.  Ferrand  retreated  to 
Santo  Domingo  city,  where  he  witlistood  a  siege  by  Dessa- 
lines  (Mar.,  1804).  and  was  finally  left  in  possession  of  the 
eastern  or  Spani.sh  part  of  the  island ;  here  he  resisted  the 
advance  of  tlie  revolutionists  for  several  years,  and  was 

named  captain-general  by  Bonaparte.  The  war  between 
Prance  and  Spain  led  to  the  invasion  of  Santo  Domingo  by 
a  Spanish  force  under  the  governor  of  Porto  Rico  ;  Ferrand 
was  defeated  at  Palo  Fincado,  and  shot  himself  on  the  bat- 

tle-field Nov.  7,  1808.  Herbert  H.  Smith. 

Ferrar.  Nicholas  :  religious  enthusiast  ;  b.  in  London, 
England,  1592  ;  studied  at  Clare  Hall,  Cambridge,  and  took 
thedegree  of  B.  A.  1610  ;  early  manifested  intense  religious 
feeling,  and  pursued  his  studies  with  such  diligence  as  to 
impair  his  health  and  necessitate  a  period  of  rest  and 
foreign  travel  1613-18.  On  his  return  to  England  he  en- 

tered his  father's  business,  that  of  a  merchant  in  high 
standing  in  London  and  closely  connected  with  the  interests 
of  the  Virginia  Company.  Ferrar  was  prominent  in  the 
affairs  of  that  comi)any  and  active  in  opposing  the  attempts 
of  the  council  to  override  the  charter.  He  was  elected  to 
Parliament  in  1624,  but  soon  gave  up  public  lite  to  found 
the  religious  community  at  Little  Gidding.  in  Huntingdon- 

shire, with  which  his  name  is  identified.  With  his  wife  and 
relatives,  numbering  some  thirty  persons,  he  passed  a  life  of 
strict  religious  discipline,  acting  as  chaplain  for  the  little 
community.  The  observance  of  all  the  rules  and  exercises 
of  the  Church,  including  the  attendance  at  worship  twice 
dailv,  and  nightly  watches  and  prayers,  lirought  upon  the 
community  the  unfavorable  comments  of  the  Puritans,  who 
characterized  it  as  a  "  Protestant  nunnery."  All  members 
of  the  society  were  required  to  learn  a  trade,  and  that  of 
bookbindingVas  practiced.  Ferrar  died  Dec.  4,  1637.  He 
left  some  religious  writings,  among  which  are  a  harmony  of 
tlie  Gospels  and  translations  of  the  Divine  Considerations 
of  Valdcz  and  Lessio  On  Temperance.  The  establishment 

of  Little  Gidding  suffered  in  the  civil  war.  It  was  visited 
bv  Charles  I.  in  1642,  but  in  1647  the  house  and  church  fell 
iiito  the  hands  of  the  Parliamentarians  and  the  community 

was  broken  uji.  See  Mavor,  ̂ V/c/io/as  Ferrar.  Two  Lives 

(C!ambridge,  1855).  "  F.  M.  Colby. 
Ferrara,  fer-raa'TaTi :  province  of  Italy ;  bounded  N.  hj 

the  main  branch  of  the  Po,  E.  by  the  Adriatic,  S.  and  '^ . 
by  the  provinces  of  Ravenna.  Bologna,  and  Modena.  Area, 
1,144  sq.  miles.  The  ground  is  low.  in  many  parts  below  the 
level  of  the  Po.  marshy,  and  unhealthful.  but  the  soil  is 

rich,  and  produces  grain,  flax,  and  hemp :  there  are  also  ex- 
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tensive  pasliiri'S.  In  the  Middle  Ages  Ferrani  I'omu'd  a dulicdiiMi  Ijeloiifjinf;  to  t.lie  liouse  of  E;5te.  In  151)8  (Elem- 
ent VIII  nniled  it  to  tlie  I'liiial  Slates.  In  lUdO  it  bocunie 

a  part  of  the  kingdom  of  Italy.     Pop.  (1890)  2r,().4:!(). 
Ferrara:  a  fortified  city  of  Northern  Italy;  oanital  of 

the  province  of  the  same  name  ;  29  miles  by  raii  N.  K.  of 
Bologna  (see  map  of  Italy,  rcf.  ii-D).  While  this  province 
belonged  to  the  house  of  Kste,  Ferrara  was  the  ducal  resi- 

dence and  a  city  of  great  s|5lend(ir  and  importaiu-c;.  It  was 
a  commercial  center  in  Northern  Italy ;  it  developeil  a 

school  of  art  of  its  own  ;  Tasso,  Ariosto,"  and  Guarino  lived 
here.  Under  the  papal  rule  it  went  into  decay,  and  it  has 
now  a  somewhat  deserted  and  melancholy  appearance.  The 
catliedral,  the  ducal  palace,  etc.,  with  their  collections  of 
pictures,  are  of  great  interest.  The  university,  founded  in 
1264,  has  an  excellent  library  of  100,000  volumes.  Ferrara 

is  an  arclibisho]>"s  see.     Pop.  28,814;  comnmne,  86,000. 
Ferrara,  Council  of:  an  ecclesiastical  council  whose 

sixteen  sessions  were  in  continuation  of  the  Council  of 
Basel,  and  which  began  on  .Ian.  8,  14^8.  In  March  of  that 

year  it  was  visited  by  the  Byzantine  emperor,  John  Paheo- 
logus,  with  700  followers,  including  the  Patriarch  of  Con- 

stantinople, the  emperor  ho|iing.  l)y  obtaining  a  union  of 
the  Eastern  and  Latin  Churelies.  to  gain  the  aid  of  the  West 
against  the  Turks.  On  Aiir.  9,  1438,  the  council  was  opened 
as  a  union  council  of  the  two  Churches,  and  discussed  prin- 

cipally their  points  of  ilifference.  In  Jan.,  1439,  the  council 
was  transferred  to  Florence.     See  Florence,  Council  of. 

Revised  by  S.  M.  Jackson. 

Ferrari,  -raa'ree,  Gaudexzio:  painter:  b.  at  Valduggia, in  Piedmont,  in  1484.  His  artistic  training  began  under 
Girolamo  Giovannone,  and  afterward  at  Milan  he  studied 
with  Scotto,  and  as  some  assert  with  Bernardino  Luini.  He 
then  went  to  Rome,  attracted  by  the  fame  of  Raphael,  who 
received  him  as  a  colleague,  anil  with  whom  he  worked  till 
he  was  recalled  to  his  own  country  to  execute  important 
commissions  in  1514.  Lomazzo  considers  Ferrari  as  one  of 
the  seven  princiijal  painters  the  world  ever  had.  His  chief 
work  is  the  Crucifixion,  in  a  chapel  of  the  sanctuary  of 
Varallo.  At  Milan  he  painted  the  Passion  of  Our  Lord,  in 
the  church  of  the  Grazie,  and  St.  Paul  in  Meditation.^  These 
two  pictures  were  taken  to  Paris  in  1797.  Milan,  Verceili, 
Saronno.  and  other  cities  of  Lombardy  contain  many  of  his 
works.  He  had  a  flourishing  school  of  painters,  who  imitated 
him.     D.  in  1550.  W.  J.  Stillmax. 

Ferrari,  Giuseppe  :  philosopher  and  historian  ;  b.  in  Mi- 
lan in  1811 ;  studied  law  at  Pavia,  but  devoted  himself  sub- 

sequently to  literature  ;  jjublished  in  1835  a  complete  edition 
of  the  works  of  Vico  :  went  in  1837  to  Paris,  where  in  1839 

he  published  Vico  et  l' Italic ;  was  appointed  Prfifessor  of 
Philosophy  in  1840  at  Roehefort,  and  afterward  at  Strass- 
burg,  but  was  removed  on  account  of  his  communistic  ideas; 
published  in  1847  Essat  sur  le  Principe  et  Us  Limiles  de  la 
Philosophic  de  V Histoire  \  was  reinstated  in  his  chair  in 
Strassburg  in  1848,  but  again  removed,  and  returned  in  1859 
to  Italy,  where  he  was  successively  made  professor  in  Turin, 
Milan,  and  Florence.  Of  his  numerous  works,  the  most  re- 

markable a,ve  Filosofia  delta  Rii'ohizioiie  {1851);  Histoire 

des  Revolutions  d'ltalie  (4  vols.,  1856-58) :  Corso  di  Lezio- 
ni  sugli  Scrittori  Politici  Italinni  (1862-63).  I).  Jnlv  1, 
1876. 

Ferrari,  Paolo:  dramatist;  b.  at  Modena,  Italy,  1823. 
His  first  comedy,  Bartolommeo  it  Calzalajo,  was  produced 
in  1847.  In  1852  he  wrcjte  his  masterpiece,  Goldoni  e  le  sue 
sedici  commedie,  which  achieved  com)jlete  success,  and  was 
followed  by  Parini  e  la  Satira  (1857).  Both  these  works 
are  among  the  best  of  modern  Italian  comedies.  A  collec- 

tion of  his  Opei'e  drammatiche  was  published  in  Milan  in 
fourteen  volumes  1877-80.  He  was  made  Professor  of  His- 

tory at  Modena  in  1860.  and  later  in  the  academy  at  Milan. 
D.  at  Milan,  Mar.  10,  1889. 

Ferreira,  Antonio :  poet;  b.  at  Ijisbon,  Portugal,  1528; 
studied  law  at  Coinibra, but  took  more  interest  in  literature, 
and  especially  the  works  of  the  classic  poets,  whom  he  strove 
to  imitate  in  the  Portuguese  tongue.  With  his  model,  .Sa 
de  Miranda,  he  was  tlie  founder  of  tlie  patriotic  classical 
school  of  Portuguese  poetry.  He  is  the  author  of  many 
sonnets,  odes,  epigrams,  and  a  tragedy  of  Inez  de  Castro: 
but  the  best  of  his  works  are  proliably  his  epistles.  D.  of 
the  plague  in  1569.  Nothing  of  his  was  printed  in  his  life- 

time, but  his  son  Miguel  published  a  collection  of  his  poems 
under  the  title  Poemas  lusilanos  in  1598. 

Ferrer,  Rafael:  Spanish  Jesuit  nussionary ;  b.  in  Va- 
lencia, 157fJ.  He  was  sent  to  Peru,  was  one  of  the  founders 

of  the  Jesuit  convent  at  Quito  1593,  and  subsequently  la- 
boHMl  among  the  Yumbos  Indians.  In  1601  he  penetrated 
to  the  territory  of  the  savage  Cofanis.  in  the  forest  E.  of 
the  Andes,  and  estaljlished  them  in  mission  villages.  From 

1605  to  1()07  he  was  employed,  by  order  of  the  \'jceroy  of 
Pern,  in  exploring  the  Napo.  Returning  to  his  Cofani  mis- 

sions, he  was  murdered  at  San  Jose  by  an  Indian  whom  he 
had  forced  to  renounce  polygamy  (1611).  II.  H.  S. 

Ferret  [from  O.  Fr. /»?•«<<  Mediicv.  IjsX.  furetus,  dimin. 
of  furo,  fei-rct ;  deriv.  of  Lat.  fur,  thief,  because  of  its 
craftiness]:  a  carnivorous  mammal  (Futorius  furo)  of  the 
weasel  family,  so  closely  allied  to  the  Kuro|>ean  polecat 
{Putorius  foetidus)  that  many  regard  it  as  merely  a  delicate 
albino  variety  of  the  latter.  It  breeds  freely  with  the  pole- 

cat, has  red  eyes,  a  white  or  yellowish  fur,  and  is  so  tender 
that  the  winters  of  England  are  too  severe  for  it  unless  it  is 

well  housed.  It  is  half-domesticated  in  ICm-ope,  but  is  prob- 
alily  of  African  origin.  It  is  much  eni[]loyed  in  hunting 
rabliits  and  rats,  but  often  has  to  be  muzzled,  as  otherwi.se 

it  will  suck  its  victim's  blood  and  leave  the  body  in  the  bur- 
row. It  is  fierce  and  treacherous,  sometimes  severely  biting 

the  hand  of  its  master. 

Ferric  Oxide :  See  Iron. 

Ferricy'anides  [Jlod.  Lat.  ferri-,  a  compounding  form 
of  ferrum,  iron  +  Kng.  cyanide.  See  Cvaniue]  :  a  class  of 
chemical  conii)Ounds  formed  by  the  action  of  oxidizing 
agents  upon  ferrocyanides,  from  which  an  atom  of  the  metal 
is  extracted.  For  example,  the  potassium  ferroeyanide 
(yellow  prussiate  of  potash.  4KCy.FeCy,)  is  changed  by  the 
action  of  chlorine  into  potassium  ferricyanide  (red  prussiate 
of  potash,  6KCy.Fe3Cy6).  The  most  im])ortant  of  these  salts 
are  the  potassio-ferrous  ferricyanide  (soluble  Prussian  blue) 
and  TurnbuU's  blue  (ferrous  ferricyanide).  Potassium  ferri- 

cyanide is  a  delicate  test  for  ferrous  salts,  and  is  invaluable 
in  the  laboratory.  The  ferricyanides  may  be  regarded  a-s 

compounds  of  ierric  cyanide'  (FcjCys)  with  some  other 

cyanide. Terrier,  fer  ri-er,  David,  M.D.,  LL.  D..  F.  R.S..  F.  R.  C.  P. : 
neurologist ;  b.  at  Aberdeen,  Scotland,  in  1843  ;  educated  at 
the  Universitv  of  Aberdeen,  graduating  as  master  of  arts  in 
1863,  with  double  first-class  honors  in  classics  and  i^hilosopliy. 
In  the  same  year  he  gained  the  Ferguson  scholarship  in 
classics  and  philosophv,  open  for  competition  to  graduates  of 
the  four  Scotch  universities.  In  1854  he  entered  t  he  Univer- 

sity of  Heidelberg,  where  he  prosecuted  psychological  studies 
and  began  the  study  of  anatomy,  physiology,  and  chemistry; 
in  1865  lie  lii-gan  his  medical  studies  proper  at  the  Univer- 

sity of  Edinburgh,  where  he  gained  most  of  the  university 
medals  in  his  various  classes,  and  where  he  graduated  JI.  P.. 
in  1868,  with  first-class  honors.  He  continued  at  the  uni- 

versity as  assistant  to  Dr.  Laycock,  Professor  of  the  Prac- 
tice of  Physic,  until  1869,  when  he  became  assistant  to  a 

practitioner  at  Bury  St.  Edmunds,  where  he  remained  for  a 
year,  meanwhile  prosecuting  his  researches  on  the  compara- 

tive anatomy  and  histology  of  the  brain.  In  1868  he  re- 

ceived his  M".  D.  degree,  and' was  awarded  the  gold  medal  for 
his  thesis.  Comparative  Anatoni)/  of  the  Corpora  Quadri- 
geniina.  In  the  same  year  Dr.  Ferrier  removed  to  London, 
and  in  1871  was  appointed  Demonstrator  of  Physiology  in 

King's  College.  In  1872  he  was  appointed  Professor  of 
Forensic  Medicine  in  the  same  institution,  succeeding  Dr. 

Grey,  whom  he  aided  in  the  preparation  of  the  fourth  and 
fiftli  editions  of  his  Principles  of  Forensic  Medicine.  This 
position  he  retained  until  1889.  He  was  ajipointed  junior 
physician  to  the  West  London  Hospital  in  1872.  assistant 

physician  to  King's  College  Hospital  in  1874,  and  full  phy- sician in  1880.  He  was  assistant  physician  to  the  Hospital 

for  Epilepsv  and  Paralysis,  Regent's  Park,  from  1877  till 
1880,  when  "he  was  appointed  physician  to  the  National 
Hospital  for  the  Paralyzed  and  Epileptic.  Besides  numerous 

papers  on  questions  "touching  cerebro-spinal  disease.  Dr. Ferrier  has  i)ublished  The  Functions  of  the  Brain  (1876 

and  1884)  and  The  Localization  of  Cerebral  Disease  (Gul- 
stonian  Lectures,  1878).  He  was  one  of  the  founders  and 
remains  an  editor  of  Brain  :  a  Journal  of  Neuroloyij. 

Ferrier,  James   Frederick:   moral   philosopher:   b.  in 

Eilinburgh,  Scotland,  June  16,1808;  son-in-law  and  nephew 

of  Prof.  John  Wilson;  graduated  at  IMagdalen  College.  Ox- 
ford, in  1831 ;  became  Professor  of  History  at  Edinburgh 

I  University  in  1842,  and  of  Moral  Philosophy  and  Political 



PERKIER KKKUVLAM) 
335 

Economy  at  St.  Andrews  in  1845.  Institutes  of  Mi'tdjilii/fiic, 
t/ie  Tlieory  of  Knounng  and  Being,  was  liis  (^liief  wofk, 

though  he  edited  the  Wortc.t  of  his  i'tither-in-law  in  13  vols. 
Feri'ier  died  at  St.  Andrews,  June  11,  18G4.  His  Lectures  un 
Greek  Pliilusuj)liii,w\\\\  a.  Life  prefixed,  were  published  in 
1866. 

Ferrier,  fa'ri-a',  Joseph  Marie  Augustin  Gabeiel:  figure 
and  portrait  painter;  b.  at  Nimes,  France,  Sept.  29.  1847. 
Pupil  of  Leoocq  de  Boisbaudran  ;  (Jraud  Prix  de  Rome  1873; 
first-elass  medals,  Paris  Expositions,  1878  and  1889 ;  Legion 
of  Honor  1884.  A  strong  draughtsnuin  who.se  work  is  .solid 
and  vigorous.  David,  Conqueror  of  Goliatli.  Nimes  Mu- 

seum ;  St.  Agnes,  Martyr,  Rouen  Jluseiiiu,  are  among  his 
works.     Studio  in  Paris.  W.  A.  C. 

Ferris,  Isaac,  D.  I).,  LL.  I). :  clergyman  ;  b.  in  New  York, 
Oct.  9, 1798;  graduated  at  CoUimbia  College  iti  1816,  having 
served  for  a  time  during  liis  college  course  in  a  military 
company  during  the  war  of  1812;  taught  in  the  Alliany 
Academy  for  one  year;  studied  theology  under  Dr.  J.  M. 
Mason  two  years,  and  in  the  Rutgers  Seminary  at  New 
Brunswick, N.  J., one  year:  was  licensed  topreachinl820;  held 
Reformed  Dutch  pastorates  at  New  Brunswick,  N.  J.,  1831-34  ; 
at  Albany,  N.  Y.,  1834-H6 ;  in  the  Market  Street  church,  New 
York,  1836-53 ;  chancellor  of  the  University  of  New  York 
city  1853-70.  He  found  the  uuiversity  in  a  depressed  state, 
and  largely  by  his  own  personal  efforts  brought  it  to  a  con- 

dition of  prosperity.  He  was  Professor  of  Moral  Science 

and  Christian  Evidences  1853-70,  and  acting  I'rofessor  of 
Constitutional  and  International  Law  1855-69.  Previous  to 
his  chancellorship  he  was  for  a  time  principal  of  the  Rut- 

gers Institute  for  young  women.  I),  at  Roselle,  N.  J.,  June 
16,  1873. 

Fer'ro :  the  smallest  and  least  fertile  of  the  Canary  isl- 
ands ;  situated  in  lat.  27'  45'  N.  and  Ion.  18°  7'  W. ;  area,  106 

sq.  miles.  As  it  is  the  most  westerly  isle  of  the  archipelago, 
it  was  by  ancient  geographers  considered  the  most  westerly 
point  of  the  world,  and  they  drew  through  it  the  first  me- 

ridian. The  meridian  of  Ferro  is  the  conventional  line  be- 
tween the  hemispheres.     Pop.  (1887)  5,893. 

FeiTOcy'aiildes  [Mod.  Lat.  ferro-.  a  compounding  form 
of  ferrum,  iron  +  cyanide^  :  a  class  of  chemical  compounds 
formed  by  imiting  ferrous  cyanide  with  some  other  cyanide. 
Thus  ferrous  cyanide  (FeCya).  added  to  four  equivalents  of 

potassium  cyanide  (KCy),  gives  K4Fe"Cy6  =  4KCy.Fe"Cy2= the  ferrocyanide  of  potassium  (yellow  prussiate  of  potash), 
an  extreuiely  valuable  chemical  reagent ;  useful  also  in 
pharmacy,  and  especially  in  dyeing  and  calico-printing. 
Refuse  auimal  matters,  iron-filings,  and  commercial  potash 
are  melted  together,  and  the  mass  is  poured  into  hot  water, 
filtered,  evaporated,  and  repeatedly  crystallized,  yielding  a 
very  pure  salt ;  but  several  other  processes  have  been  in- 

vented.    Ferric  ferrocyauide  is  commercial  Prussian  blue. 

Fer'rol :  a  strongly  fortified  seaport  of  Spain  ;  province 
of  Corunna;  11  miles  N.  E.  of  Corunna  (see  map  of  Spain, 
ref.  11-B).  Its  harljor,  surrounded  by  splendid  dockyards, 
is  formed  by  an  inlet  of  the  Bay  of  Betanzos,  so  narrow  as 
to  admit  only  one  ship  of  the  line  at  a  time,  and  defended 
by  the  castles  of  San  Felipe  and  Palma.  Ferrol  is  one  of 
the  chief  naval  arsenals  of  Spain,  and  has  sardine-fisheries 
and  manufactures  of  naval  stores,  cotton,  and  leather.  Pop. 
(1887)  25.701. 

Ferrotype:  See  Photography. 

Ferry  (Fr.  pron.  fff'ree),  Jules  Francois  Ca.mili.e  :  ad- 
vocate, journalist,  and  statesman ;  b.  at  St.-Die,  France, 

Apr.  5,  1833 ;  was  admitted  to  the  Paris  bar  in  1851  and 
became  connected  with  the  Gazette  des  Tribunaux.  In 

1865  he  contributed  to  the  Temps,  obtaining  notoriety  in 

1868  by  his  attacks  on  Baron  Hausmann's  administration  of 
Paris.  In  1869  he  was  returned  to  the  Ccn-ps  Legislatif  from 
Paris,  and  in  Sept.,  1870,  liecame  a  member  of  the  govern- 

ment of  the  national  defense:  Minister  of  Public  Instruc- 
tion and  Fine  Arts  1879-80  and  1882;  president  of  the 

council  1880-81 ;  Prime  Minister  and  Jlinister  of  Public 
Instruction  1883-85.  In  1880  he  caused  a  great  excitement 
in  Prance  by  a  pai'agrapli  of  his  education  bill,  which  for- 

bade members  of  the  unauthorized  orders  (Jesuits)  to  teach 
in  the  schools.  The  paragraph  was  rejected  by  the  senate, 
but  the  minister  succeeded  by  enforcing  some  old  laws  long 
fallen  into  oblivion.  However,  this  led  to  the  downfall  of  the 
ministry.  He  formed  another  cabinet,  and  remained  Prime 
Minister  until  1881,  but  was  forced  to  resign  on  the  Tunis 
question.     In  1883  he  again  became  Prime  Minister;    the 

result  of  his  colonial  policy  led  to  the  war  in  Ton()uin,  the 
unsatisfactory  issue  of  which  culminated  in  the  overthrow 
of  M.  Ferry  in  1884.  He  I'etired  (uie  of  the  most  unpop- 

ular men  in  France.  In  1887  he  was  an  unsuccessful  can- 
ilidatc  for  the  presidency,  and  just  after  the  election  lie  was 
sliot  by  Aubertin.  He  retired  from  public  life  for  a  time, 
but  was  re-elected  to  the  chamber  in  Dec,  1890,  and  was 
soon  after  maile  senator.  Feb.  25,  1893,  \w.  was  elected 
president  of  the  French  senate.  He  was  the  most  distin- 

guished of  the  few  great  men  in  France  who  were  not  in- 
volved in  the  least  in  the  Panama  scandal,  and  he  was 

regarded  as  almost  certain  to  succeed  to  the  ]iresidency  of 
the  republic  on  the  retirement  of  M.  Carnot.  He  died  Mar. 
17,  1893,  from  the  effects  of  the  wound  received  in  1887. 
He  was  one  of  the  most  brilliant  of  French  journalists,  and 
one  of  the  strongest  leaders  in  French  political  life.  His 
rise  to  power  again  after  the  disaster  tliat  befell  his  fortunes 
in  1884  has  few  parallels.  Revised  by  C.  H.  Thurber. 

Ferry,  fer'ri.  Orris  Sanford:  U.  S.  Senator;  b.  in  Bethel. 
Conn.,  Aug.  15, 1833;  graduated  at  Yale  College  in  1844,  and 
was  admitted  to  the  bar  in  1846;  in  1847  was  lieutenant- 
colonel  of  the  first  division  of  Connecticut  militia;  in  1849- 
judge  of  probate  for  the  district  of  Norwalk,  Conn. ;  State 
Senator  in  1855  and  1856  ;  in  1856-59  State  attorney  for  the 
county  of  Fairfield ;  in  1859  was  chosen  Representative  to 
Congress  from  Connecticut.  Served  as  colonel  and  lirigadier- 
general  in  the  U.  S.  volunteers  in  the  war  of  1860-65,  and 
was  then  chosen  U.  S.  Senator  from  Connecticut  for  1867-73. 
In  1872  he  was  re-elected  to  the  same  olfice  for  a  second  term. 
D.  at  Norwalk,  Conn.,  Nov.  21,  1875. 

Ferry  (Fr.  pron.  fa'ree'),  Paul  :  a  French  Protestant  di- vine, noted  for  his  irenic  proclivities.  He  was  born  at  Metz, 
Pel).  24.  1591  ;  his  mother  was  sister  to  Attorney-General 
Jolly.  Paul  was  destined  for  the  ministry,  and  educated  at 
the  Huguenot  seminary  in  Montauban,  where,  while  yet  a 
student,  he  issued  a  volume  of  poems  of  considerable  merit. 
In  1612  he  took  holy  orders,  and  returned  to  his  native  place 
to  become  pastor  of  a  congregation  which  he  served  until 
his  death  July  28,  1669.  Ferry  was  distinguished  for  his 
eloquence,  and  ranked  second  only  to  Calmet  in  all  Lorraine. 
He  was  not  only  the  j'ride  of  Protestants,  but  was  beloved 
also  by  Roman  Catholics,  and  gave  himself  so  largely  to 
efforts  not  only  for  a  union  of  all  Protestants,  but  of  all 
Christians,  that  he  was  surnamed  The  Pacificator.  He 
corresponded  for  this  purpose  with  the  great  Scotch  irenic, 
John  Dury,  and  with  the  noted  French  ecclesiastic  Bossuet. 
(See  Q^uvres  de  Bossuet.  Versailles  ed.,  vol.  xxv.)  The  cor- 

resjiondence  with  Bossuet  was  provoked  by  Ferry's  Cate- cliisme  General  de  la  lieformation  (Sedan,  1654),  which, 
holding  that  the  corruption  of  the  Church  had  called  for  the 
Reformation,  was  replied  to  by  Bossuet,  and  thus  opened 
the  way  for  an  exchange  of  opinions  on  many  topics,  until 
the  irenical  subject  became  uppermost.  Ferry  is  charged 
with  having  received  a  pension  of  500  crowns  from  the 
Government,  under  Richelieu,  for  agitating  the  reunion 
of  Roman  Catholics  and  Protestants  in  France.  His  re- 

ceipt for  the  amount  is  said  to  exist  in  the  National  Library 
at  Paris.  Ferry  wrote  much,  but  published  little.  His 
most  important  works  are  tScIiolastici  Ort/iodo.ri  Specimen, 
(Geneva,  1616) ;  Le  dernier  desesjwir  de  la  tradition  cen- 

tre I'ecritnre  (Sedan,  1618 ;  defended  against  attacks  in 
1624) ;  Vindiciie  pro  Scliolastico  orthodoxo  udve.rsus  Leon. 
Perinium  Jesuit.  (Leyden,  1630).  See  Uaag,  La  France 
BrotestatUe. 

Ferry,  fer'ri,  Thomas  White  :  U.  S.  Senator ;  b.  at  Mack- 
inaw. Mich.,  June  1,1827;  entered  early  upon  a  business 

life;  removed  to  Grand  Haven;  sent  to  the  State  Legisla- 
ture in  1850,  to  the  State  Senate  in  18.56;  long  an  active 

member  of  the  State  Republican  committee ;  a  vice-presi- 
dent of  the  Chicago  convention  of  I860:  member  of  Con- 
gress 1864-71 ;  U.  S.  Senator  1871-83 ;  chosen  president  pro 

tern,  of  the  Senate ;  became  acting  Vice-President  of  the 
U.  S.  on  the  death  of  Henry  Wilson.  Nov.  22.  1875 ;  was 
reelected  to  the  Senate  Jan.  17,  1877,  and  was  several 
times  elected  president  ̂ jro  tem.oi  the  Senate.  After  his 
term  expired  in  1883  he  spent  several  years  in  foreign 
travel.     I),  at  Grand  Haven,  Mich.,  Oct.  14,  1896. 

Ferrylaild  :  port  of  entry  of  Newfoundland  and  the  cap- 

ital of  Forryland  district ;  44  miles  S.  of  St.  John's.  It  was 
settled  by  Lord  Baltimore  in  1623,  and  called  Avalon :  was 

deserted  in  conseijuence  of  disturbances'  by  tlie  French. Ruins  of  the  old  liatteries  remain.  It  has  a  good  harbor 

and  a  lighthouse.     Pop.  680. 
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FERTILIZERS 

Fertilization  of  Plants:  the  process  by  wliich  the  con- 
tents of  tAvo  sexuiil  (■(■Us  uro  l>letul("(l  to  f<jrin  tlic  startinj;- 

point  in  n  new  ilcvelopinent.  In  llowering  as  well  as  flowei'- 
less  plants  the  meehanisni  of  reproiluclion  is  so  comi)licated 
that  some  knowledge  of  ve,sjetal)le  physiology  is  necessary 

to  its  comprehension.     See  Flowkk  and  I'nvsioLouv,  V'liUE- TABLE. 

Fertilizers  [from  Lat.  ferti'lis.  fertile,  deriv.  of  ferre, 
bear] :  snbstanees  which  enrich  the  soil  and  promote  the 
growth  of  plants.  Agricnllnrists  dislingnish  nsually  be- 

tween home-made  and  artilicial  mineral  or  commercial  fer- 
tilizers. The  former  consist  mainly  of  tlie  various  refuse 

matters,  animal  and  vegetable,  incMdental  to  the  particular 
farm  operations  carried  on.  The  latter  incUidi!  a  large  num- 

ber of  articles  which  are  obtained  elsewhere  than  from  the 
farm.  The  use  of  animal  secretions  of  every  (lescri[>tion, 
and  of  all  kinds  of  veget.-il)le  ri'fuse  matter  in  the  form  of 
barnyaril  manure  and  farm  composts,  has  been  known  in  ag- 

riculture from  time  immemorial,  while  the  ap|ilication  of  the 
commercial  fertilizers  can  scarcely  be  dated  further  back 
than  to  the  close  of  the  eighteenth  or  the  beginning  of  the 
nineteenth  century.  Lime,  salt,  saltpeter,  oyster-shells,  gyp- 

sum, and  ground  bones  are  among  the  first  more  prominently 
mentioned  commercial  fertilizing  substances.  The  consiniip- 
tion,  however,  of  these  and  similar  articles  remained  quite 
limited  until  Prof.  .lustus  von  Liebig  made  his  famous  ex- 

position of  the  relations  which  exist  between  the  constitu- 
ents of  the  soil  and  the  growth  of  plants. 

The  extensive  use  of  commercial  or  artificial  fertilizers  is 

one  of  the  most  important  features  in  the  present  manage- 
ment of  farms.  Their  merits  are  so  generally  recognized 

that  a  rational  atid  thorough  system  of  agriculture  is 
thought  impracticable  without  their  assistance,  particidarly 
when  it  is  |)roposed  to  apply  them  for  the  purpose  of  ren- 

dering the  stable  manure  a  complete  fertilizer  for  the  va- 
rious crops  under  cultivation.  The  suocessfid  introduction 

of  these  fertilizers  furnishes  one  of  the  most  striking  illus- 
trations of  the  influence  and  the  value  which  exact  modes 

of  inquiry  with  well-defined  questions  have  over  mere  ex- 
perimenting without  a  previous  correct  appreciation  of  the 

agencies  and  the  principles  involved  in  the  operation. 
Agriculture,  although  one  of  the  oldest  industries,  was, 

comparatively  speaking,  long  deficient  in  rational  explana- 
tions of  many  of  its  modes  of  operation.  Stable  manure, 

ashes  of  pilants,  and  various  otlier  means,  as  fallow  and  rota- 
tion of  crops,  irrigation,  and  drainage,  etc..  had  been  em- 

ployed for  ages  in  the  interest  of  a  successful  fertilization 
of  cultivated  lands,  yet  no  satisfactory  explanation  regard- 

ing their  respective  action  was  offered  until  quite  recently 
— a  fact  which  readily  accounts  for  their  repeated  failures 
in  former  ages.  The  state  of  the  natural  and  the  physical 
sciences  previous  to  the  beginmng  of  the  nineteenth  cen- 

tury rendered  in  many  instances  a  correct  exposition  of  the 
processes  involved  impossible.  To  enter  with  any  reason- 

able prospect  of  success  upon  the  discussion  of  so  intricate 
questions  as  the  relation  of  animal  secretions  to  plajit-life 
required  not  only  a  familiarity  with  the  composition  of  the 
air,  the  water,  and  the  soil,  and  the  various  reactions  of 
these  agencies  upon  each  other  and  on  plant -life  under  the 
influence  of  light  and  heat,  but  also  a  thorough  knowledge 
of  the  various  constituents  of  plants  and  animals,  their  re- 

spective organizations,  and  the  fmictions  of  their  assinula- 
tive,  respiratory,  and  excretory  organs.  Without  any  knowl- 

edge of  the  nature  of  the  previously  mentioned  important 
physiological  processes  peculiar  to  animal  and  vegetable 
life,  not  even  an  approximately  correct  appreciation  could 
be  entertained  regarding  the  mutual  dependency  of  plants 
and  animals  in  the  economy  of  farming.  Modern  agricul- 

ture rests  its  claim  of  real  progress,  as  compared  with  pre- 
vious centuries,  less  on  the  introduction  of  new  means  for 

the  maintenance  of  an  increased  production  of  cultivated 
lands  than  on  a  more  enicient  because  more  rational  use  of 
the  best  features  of  well-known  modes  of  cultivation.  It 
ascribes  the  present  advanced  position,  and  its  claims  of  be- 

ing a  scientific  art,  to  the  accumulated  results  of  the  scien- 
tific researches  of  many  of  the  most  illustrious  scientists  of 

the  eighteenth  century  in  every  branch  of  the  natural  and 
physical  sciences,  ami  recognizes  in  Lavoisier.  Sir  Humphry 
Davy,  and  Liebig  the  foremost  and  most  liillui'ntial  minds 
during  its  various  stages  of  progress.  One  of  the  most  im- 

portant services  which  the  experimental  sciences  have  ren- 
dered to  practical  agriculture  consists  in  the  elucidation  of 

the  fact  that  it  is  cs.sential  to  a  successful  cultivation  of  the 

various  crops  to  restore  witliout  delay  to  the  soil  those  of  its 
constituents  which  the  crops  have  abstracted. 

Not  long  before  the  middle  of  the  nineteenth  century  the 
mineral  constituents  of  plants  were  looked  upon  as  being 
merely  of  incidental  occurrence,  and  without  any  essential 
bearing  upon  their  development:  these  views  have  been  en- 

tirely changed  in  consequence  of  careful  analytical  inves- 

tigations. In  comparing  the  ash-constituents"  of  different plants  it  Wiis  noticed  soon  that  certain  mineral  elements 
were  present  in  a  more  or  less  cons]jicuous  proportion  in 
every  jjlant.  The  general  occurrence  of  thes(?  substances 
led  ultimately  to  the  quite  natural  assumption  that  their 
]jresence  might  be  necessary  for  the  performance  of  some 
physiological  process  of  vegetable  life.  These  important  re- 

lations were  in  their  general  outlines  for  the  first  time 
pointed  out  in  the  year  1840  by  .lustus  von  Liebig  in  his 
work  on  Oifjanic  Chemistry  in  its  AppJication  io  Agricul- 

ture anil  /'lii/siul<iyi/.  Subsequent  additional  actual  experi- 
ments, instituted  under  well-defined  circumstances  for  test- 

ing his  views,  not  only  confirmed  their  correctness  in  their 
main  features,  but  furnished  much  additional  information 
in  regard  to  the  requirements  for  a  successful  cultivation  of 
l)lants.  It  has  been  learned,  also,  that  of  all  the  substances 
which  enter  into  the  composition  of  plants,  oidy  potassium, 
calcium,  magnesium,  iron,  sulphuric  acid,  phosphoric  acid, 
and  carbonic  acid,  besides  some  nitrogen  containing  com- 

pounds, as  ammonia  or  nitric  acid,  and  water,  are  indispens- 
able for  their  growth;  while  the  functions  of  a  few  other 

elements  quite  frequently  noticed  in  plants,  as  sodium,  sOic- 
ium,  chlorine,  etc..  remain  still  less  explained.  As  soil  and 
air  were  thus  proved  to  be  equally  important  contributors 
of  the  essential  articles  of  plant-food — the  former  furnish- 

ing the  mineral  constituents  of  plants,  the  latter  mainly 
their  organic  portion — it  became  evident  that  the  atnios- 
jiheric  resource  of  plant-food  could  only  serve  its  purpose 
in  the  same  degree  as  the  soil-constituents  present  would  be 
able  to  support  them  in  the  production  of  vegetable  matter. 
To  store  the  farm-lands  with  the  lai'gest  possible  amount  of 
available  essential  mineral  constituents  of  plants  in  partic- 

ular has  thus  liecome  the  most  important  point  of  consider- 
ation in  practical  agriculture.  The  intelligent  farmer  recog- 
nizes this  principle  in  the  selection  of  his  modes  of  opera- 

tion. An  early  experience  has  taught  him  that  the  soil  he 
cultivates  differe  n;ore  or  less,  as  a  general  rule,  in  its  phys- 

ical condition  and  its  chemical  composition.  Chemists 
have  proved  to  him  that  any  improvement  in  the  former 
direction  tends  to  render  the  natural  and  original  resources 
of  the  soil  treated  sooner  and  in  a  larger  degree  available, 
and  thus  hastens  on  its  final  sterility  in  consequence  of  the 
production  of  larger  crops.  Superior  mechanical  treatment 
of  the  soil  before  seeding — rotation  of  crops,  fallow,  irriga- 

tion, and  drainage — is  for  this  reason  resorted  to  mainly 
for  the  purpose  of  turning  the  natural  resources  of  the  soil 
to  better  account,  either  in  consequence  of  a  more  uniform 
distribution  of  its  plant-food  or  at  the  expense  of  time; 
while  a  continued  unimpaired  production  is  secured  by  re- 

turning in  the  form  of  some  suitable  fertilizer  the  soil-con- 
stituents which  the  removed  crops  have  abstracted.  The 

selection  of  a  fertilizer  is  for  economical  reasons  always 
made  with  reference  to  the  nature  and  the  amount  of  avail- 

able plant-food  in  the  soil  under  cultivation,  and  to  the 
special  requirements  of  the  crops  to  be  raised.  Most  home- 

made fertilizers  are  of  a  compound  nature,  wliile  the  com- 
mercial or  artificial  fertilizerssupply  usually  but  one,  two.  or 

three  articles :  they  are  for  this  reason  frequently  called  "  spe- 
cial fertiUzcrs."  Stalile  manure,  although  the  most  complex 

of  home-made  fertilizers,  can  not  be  considered  a  complete 
one  as  long  as  farmers  sell  a  part  of  their  produce.  The  com- 

mercial fertilizers  furnish  excellent  means  to  correct  the 

composition  of  the  stable  manure  obtained  under  any  sys- 
tem of  agricultural  industi-y.  and  to  make  it  a  complete  fer- 

tilizer for  the  crops  under  culti%-ation.  Although  the  stable 
manure  represents  still  by  far  the  largest  bulk  of  the  fertil- 

izers used  in  general  mixed  farm-management,  the  demand 
for  commercial  fertilizers  is  already  so  great  that  their  man- 

ufacture ranks  among  the  most  extensive  branches  of  chem- 
ical industry.  Their  iiuportance  can  not  be  overestimated 

in  regard  to'  the  maintenance  of  the  fertility  of  farm-lands as  long  as  farmers  still  allow  a  fair  portion  of  their  home 
fertilizing  material  to  waste,  and  as  long  as  the  sewage  ques- 

tion of  the  centei-s  of  social  life  remains  practically  unsolved. 
Bones,  mineral  phosphates  (see  Apatite),  and  superphos- 

phates— the  latter  frequently  mixed  with  nitrogenous  ani- 
mal matter,  as  fish,  blood,  meat,  etc..  or  ammonia  compounds 
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and  nitrates — havo  boon  fur  yoars  tho  main  purtinn  of  com- 
mercial fertilizers.  Pliosplioric  ai^id,  lime,  siilpluiric  acid, 

anil  nitroijen  were  thus  for  years  duly  re|)resented  in  the 
market,  while  potassa  and  magnesia  wore  less  atl  ended  to. 
The  sources  of  polassa  for  fertilizing  purposes  consisted  for- 

merly largely  of  niter  and  wood-ash  ;  the  former  ]iroved  too 
oX[)ensive,  and  the  latter  insnilicient  in  i|uantily,  to  vn- 
<;ourage  a  more  general  application  for  agricultural  use.  'i"he 
discovery  of  large  mineral  deposits  at  Stassfurt  and  else- 

where, containing  botli  potassa  and  magnesia  in  soluble 
form,  gave  a  peculiar  interest  to  extensive  and  systenuitic 
agricultural  experiments,  by  which  their  great  value  has 
been  abundantly  demonstrated.  Many  of  the  artificial  fer- 

tilizers liave  acquired  also  an  additional  value  on  account 
of  their  siiecial  character,  and  thus  their  special  action  on 
the  quality  of  various  important  crops  for  industrial  pur- 

poses, as  tobacco,  sugar-beets,  etc.  The  study  of  the  pecul- 
iar influence  of  each  article  of  plant-food  in  reference  to 

the  production  of  vegetable  substances,  such  as  starch, 
sugar,  oil,  etc.,  has  engaged  the  particular  attention  of  agri- 

cultural chemists. 

The  fact  that  im]iortant  pecuniary  advantages  in  the  pro- 
duction of  farm  and  gai-ilon  cro|)S  may  be  secured  by  a  Ju- 

■dicious  use  of  commercial  fertilizers  is  universally  recog- 
nized. As  the  success  depends  for  obvious  reasons  in  a 

■controlling  degree  on  favorable  physical  conditions  and  a 
definite  cliemical  composition  of  the  fertilizing  materials  to 
be  used,  a  system  of  state  inspection  has  been  introduced  to 
secure  the  desired  information.  Germany  has  taken  the 
lead  in  that  direction  from  an  early  date.  In  many  ]iarts 
of  the  U.  S.  the  same  course  has  been  adopted.  The  laws 
adopteii  in  different  States  for  the  regulation  of  the  trade 
in  commercial  fertilizers  as  a  rule  agree  in  the  following 
point:  every  package  of  material  offered  for  sale  for  manu- 
rial  purposes  must  be  accoinjianied  by  a  plainly  fixed  state- 

ment stating  the  amount  of  nitrogen,  potash,  and  phosphoric 
acid  it  contains.  Charles  A.  Goessmann. 

Fes'cenuine  Verse  [transl.  of  Ijat.  carmen  Femenni'- 
num,  pi.  verfius  Fexceniii'rii ;  Fescenninns,  deriv.  of  Fesceii- 
niit,  name  of  an  Etruscan  city] :  in  ancient  Italy,  a  rude  and 
generally  extemporaneous  kind  of  poetry,  often  roughly 
satirical  and  licentious,  sung  at  first  in  rustic  communities 
at  harvest-homes  and  weddings,  and  afterward  introduced 
into  Rome,  where  it  was  long  jjopular.  This  verse  was  origi- 

nally in  form  a  dialogue. 
Fescll,  Joseph  :  cardinal:  half-brother  of  the  mother  of 

tlie  first  Napoleon  ;  b.  at  Ajaceio,  Jan.  3,  VS'i  ;  was  a  com- 
missioner attached  to  the  French  army  of  Italy  1790-99 ; 

Archbishop  of  Lyons  Apr.,  1803;  ambassador  to  Rome  and 
cardinal  180:3 ;  grand  almoner  and  .senator  180.5 ;  president 
of  the  Council  of  Paris  1811  ;  then  retired  in  disgrace  to 

Lyons  for  opposing  Napoleon  1811;  on  Napoleon's  second fall  in  1814  retired  permanently  to  Rome,  and  there  d. 
May  13,  1839.  His  correspondence  with  Napoleon  was  pub- 

lished by  Albert  Du  Casse  in  his  Iliatoire  des  neyociali.nns 
diplomatiques0  vols.,  Paris,  185.5),  vol.  i. ;  his  Life  by  J.  B. 
Lyonnet  (2  vols.,  Lyons,  1841). 

Fescue  [corruption  of  festue  <  M.  Eng.  feafn.  a  straw, 

fro.n  0.  Fr.  fc.stii  >  Fr.  fetii  <  Lat.  festu'ca,  stalk,  straw] : 
any  one  of  numerous  spei'ies  of  grass  of  the  genus  Festuca, 
which  abound  in  most  temperate  regions  of  the  globe.  The 

sheep's  fescue  and  the  tall  fescue  (Festuca  ovina  and  elafior) 
are  excellent  jiasture  and  forage  grasses.  Peru  has  the 
Festuca  quadridentaia,  which  is  reputed  poisonous  to  stock. 
The  European  fescues  are  more  numerous  and  important 
than  the  American. 

Fesseiulen.  Thomas  Green  :  poet  and  agricultural  writer ; 
b.  at  Waljiolo,  N.  II..  Apr.  23,  1771;  graduated  at  Dart- 

mouth College  1796.  He  studied  law,  but  the  success  of  a 

poem,  Ji)iiathaii's  Courtf:/iip.  led  him  to  literature.  In  1803  he 
wrote  in  London  ..4  Terrible  Tractnration,  a  satirical  poem ; 
in  1804  settled  in  Boston,  publishing  there,  in  1806,  Democ- 

racy Unveiled,  a  political  poem,  etc.  Afterward  he  edited 
the  Weekly  Inspector  at  New  York  city  two  years.  In  1812 

practiced  law  at  Bellows  Falls,  Vt.,  removing' to  Brattleboro, Vt.,  in  181.5,  where  ho  pulilishod  The  Reporter.  From  1816 
to  1822  ho  eilitod  The  Inlelliyenrer  at  Bellows  Falls.  Vt. 

From  that  time  until  his  death',  at  Boston.  Nov.  11,  1837,  he published  7Vie  Nerv  England  Fanner  at  Boston,  Mass.,  and 
edited  7Vie  Horticultural  Jiegisfer.  Among  his  works  are 

Original  Poems;  The  Ladies'  Monitor  (1818);  American 
Clerk's  Companion  (1815) ;  and  Laws  of  Patents  for  Neu-  In- rentiiins. 
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Fcsseildeil,  Wii.mam  Pitt.  LL.  I).:  statesman;  b.  al  Bos- 
cawen,  N.  H.,  Oct.  16,  1806;  graduated  at  Bowdoin  College 
1833;  admitted  to  the  bar  1827;  Vjegan  the  practice  of  his 
profession  at  Bridgoton,  Me.,  removing  two  yoars  later  to 
Portland,  j\Ie.,  wlicro  he  continueil  to  reside,  an<l  witli  whose 
interest  and  ]irogress  ho  was  ever  identified.  Chosen  as  a 

'Whig  to  the  State  Legislature  in  1h:!2.  though  the  youngest memljor  of  that  body,  he  altainod  distimtion  as  a  legislator 
and  debater;  refusing  furl  her  iiolitical  prefonnont,  lie  de- 

voted himself  (1832-39)  tn  his  profession,  rising  to  the  high- 
est rank  as  counselor  and  advocate.  He  was,  however,  re- 

turned to  the  Legislature  in  1840,  and  in  1841-43  re|)rosented 
his  district  in  the  Congress  of  the  U.  S..  where  he  made  a 
brilliant  record  as  an  elo(|uent  and  forcible  debater;  was 
returned  to  the  State  Legislature  in  1845  and  1846,  and 
again  in  1853,  when  he  was  elected  to  the  U.  S.  Senati^  as  a 
Whig,  though  the  Legislature  was  Democratic.  He  took 
his  seat  Feb.,  1854,  and  was  placed  upon  the  finance  com- 

mittee, and  the  following  month  made  one  of  the  most  elo- 
quent and  effective  speeches  delivered  against  the  Nebraska 

bill,  establishing  him  at  once  as  a  leading  member  of  the 
Senate.  Re-elected  in  1859.  he  was  nuide  chairman  of  the 
finance  committee,  and  throughout  the  civil  war  rendered 
valuable  service  as  such,  by  aiding  the  Secretary  of  the 
Treasury  to  maintain  the  national  credit,  as  well  as  by  his 
eloquence  and  counsel  in  the  Senate  chamber.  In  1864,  on 
the  retirement  of  Mr.  Chase  fi-om  the  Secretaryship  of  the 
Treasni-y,  he  accepted  that  portfolio,  and  discharged  the 
duties  of  the  office  during  a  most  critical  period  of  the  na- 

tion's finances  until  Mar.,  1865,  when,  owing  to  his  delicate 
heall  h  and  the  overwhelming  duties  of  the  office,  he  resigned 
and  resumed  his  seat  in  the  Senate,  to  which  he  had  been  re- 

elected. On  the  conclusion  of  the  impeachment  trial  of 
President  Johnson,  lie  cast  his  vote  for  acquittal,  in  accord- 

ance with  his  opinions,  which  he  set  forth  fully  in  an  able 
and  logical  speech.  For  this  act  he  was  severely  censured 
by  his  party,  which  was  strong  for  conviction,  but  no  taint 
of  suspicion  could  be  attached  to  the  integrity  of  his  vote, 
and  he  regaini>d  its  confidence  u]ion  the  subsidence  of  mo- 

mentary exciteinont.  and  retained  his  place  in  the  Senate  as 
a  leading  debater  and  member  of  the  party.  He  was  for  a 
number  of  years  an  invalid,  and  suffered  from  a  chronic 
complaint  that  finallv  hastened  his  death,  which  occurred  at 
Portland,  Me.,  Sept.  8,  1869.         Revised  by  C.  K.  Adams. 

Fess'ler,  Ignaz  Aurelius:  author;  b.  at  Czurondorf, 
Hungary,  May  18,  1756  ;  was  at  first  a  Capuchin  (1773),  but 
in  1791  became  a  Protestant;  was  1785-87  Professor  of 
Oriental  Languages  at  Lemberg,  and  in  18t)y  received  the 
same  chair  at  St.  Petersburg,  and  afterward  was  a  promi- 

nent Lutheran  official  in  Russia.  Besides  novels.  Masonic 
treatises,  etc.,  ho  wrote  3Iarc-Anrel  (a  romance,  1790-92) ; 
Matthias  Corvinus  (1793);  Aristides  und  Tliemistokles 
(1792);  Attila(\lQi):  a  history  of  Ilungarv  (1812-2.5) :  and 
an  autobiographv  (1826 ;  2d  cd.  Leipzig,  1851).  D.  at  St. 

Petersburg,  Dee.'lo.  1839. Festival :  See  Feast. 

Fes'tiis  (in  (ir.  <I>f/crTos).  Porcius  :  procurator  of  Jiuhea  ; 
succeeded  Antonius  Felix  a.  d.  60,  while  Nero  was  emperor. 
On  his  arrival  in  his  jirovince  he  found  the  apostle  Paul  a 
prisoner,  examined  his  case,  refused  to  gratify  the  vindic- 

tive feelings  of  the  Jews  against  him,  and  would  have  set  him 
at  liberty,  but  as  the  apt>stle  had  appealed  to  Caesar  (i.  e. 
Nero),  he  sent  him  to  Rome  to  lay  his  case  before  the  em- 

peror. The  disturbances  caused  by  the  robbers,  assassins, 
and  magicians  which  had  prevailed  in  the  time  of  Felix  still 
continued  under  the  government  of  Festus.  and  he  was 
obliged  to  use  vigorous  measures  to  subdue  them.  Died 
about  two  years  after  his  appointment,  and  was  succeeded 

by  .Vll)inus."  Revised  by  G.  L.  Hen'DRIOKSon. 
Festus.  Sextus  Pojipeius  :  a  Latin  grammarian  and 

lexicographer ;  of  uncertain  date,  but  after  Martial  (a.  d. 
100),  from  whom  he  quotes,  and  before  Charisius  and  Ma- 
crobius  (400  a.  d.),  who  quote  from  him.  No  particulars  of 
his  life  have  come  down  apart  from  his  conneition  with  the 
great  work  of  Verrius  Placous  {q.  v.).  De  Siynifiratu  Ver- 
horum.  Festus  ]irepared  an  aljridgment  of  this  work,  which 
he  arranged  under  the  letters  of  the  al])habot  into  twenty 
books,  following  the  order  and  authority  of  Flaccus,  intro- 

ducing additional  matter  from  his  other  writings,  but  re- 
jecting certain  points,  which  he  intended  to  treat  of  in  his 

Priscorum  Verhorum  cum  e.vemplis.  This  abridgment,  en- 
titled De  Signiflcatione  Verborum.  caused  no  doubt  the  loss 

of  the  original  work  of  Flaccus,  but  it  would  have  been. 
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even  in  its  reiliincd  form,  an  exceedingly  valuable  treasure- 
house  of  llie  lonus  of  Latin  words  and  of  Ronian  anliijui- 
ties  and  luylliology.  In  the  eightii  century,  however, 
Paulus  Diaconus  {q.  v.)  made  a  meager  abridgment  of 

Pestus's  work,  adapted  to  the  wants  of  his  own  time,  and 
thus  no  doubt  caused  the  discontinuance,  and  finally  the 
disappearance,  of  the  latter.  One  manuscript  only  of  the 
elevenlli  century,  now  ])reserved  at  Naples,  surviveil.  but  in 
a  very  imperfect  condition,  as  it  began  with  the  middle  of 
the  letter  J/,  and  part  of  the  remainder  was  defaced  by 
tire.  The  labors  of  many  scholars  have  been  bestowed  on 
the  restoration  of  this  important  work,  from  some  slight 
fragments  of  the  original  treatise  of  Flaccus,  from  the  sur- 

viving MS.  of  Festus,  and  the  com|)cnd  of  Paulus.  The  re- 
sults are  presented  in  their  best  and  most  coin[)lete  form  by 

K.  0.  Miiller  (Leipzig,  1839),  who  has  printed  the  several 
works  in  separate  columns.  Part  L,  giving  the  text  of  a  new 
edition  by  E.  Thewrewk  de  Ponor,  appeared  in  Budapest, 
1889.  Revised  by  M.  Warren. 

Fetials,  or  Fecials  [in  Lat.  fetia'les.  Etymology  un- 
known] :  a  body  of  ancient  Roman  priests  who  had  charge 

of  certain  international  affairs,  acting  as  heralds  in  the  an- 
nouncement of  war  to  a  foreign  state,  and  presiding  over 

the  solemnities  attending  the  return  of  peace.  They  were 
probably  twenty  in  numlier,  were  anidently  citizens  of  high 
birth,  were  chosen  for  life,  and  were  called  pativ.s  palrciti. 
Their  duties  were  performed  with  much  ceremony.  Their 
rites  and  regulations  constituted  a  code  known  as  the  Jus 
fetiale. 

Fetich :  See  Fetish. 

Fet'id  Gums:  in  pharmacy  and  medicine,  certain  gum- 
resins  which  are  the  concrete  natural  Juices  of  umbellifer- 

ous plants.  They  have  a  strong,  unpleasant,  alliaceous  odor, 
whence  the  name.  They  are  antispasmodics  and  expecto- 

rants. Assafoetida,  ammoniac,  galbanum,  and  sagapenum 
are  the  best  known. 

F^tis,  fa'tees',  Francois  Joseph  :  writer  on  music  and 
biographer;  b.  at  Mons,  Belgium,  Mar.  25,  1784:  studied 
at  the  Conservatory  of  Paris  in  1800:  organist  and  Pro- 

fessor of  Singing  at  Douai  in  1813 :  director  of  the  con- 
servatory at  Brussels  in  1833 ;  member  of  the  Academy  of 

Belgium  in  1845;  musical  executor  of  Meyerbeer,  producing 
his  Africaine  in  1864:  officer  of  the  Legion  of  Honor  in 
1864  ;  grand  otBeer  of  the  Order  of  Leopold  1869.  He  pub- 

lished treatises  on  music,  Biographie  universelle  des  musi- 
ciens  (Universal  Biography  of  ̂ lusicians,  8  vols.,  1834-44 ; 
3d  ed.  1868-70)  and  Hisloire  generale  de  la  musique  (Gen- 

eral History  of  Music,  8  vols.).  Founded  and  edited  the 
Revue,  Musicale.    D.  in  Brussels,  Mar.  27.  1871. 

Fetisll,  feetish  [via  Fr.  from  Portug.  feififo.  .artificial, 
applied  Ijy  the  Portug.  in  Africa  to  native  objects  of  wor- 

ship <  Lat.  facticius,  deriv.  of  facere'] :  an  object  worshiped by  the  degraded  tribes  of  Senegal  and  Congo.  A  fetish  is 
not  an  idol,  and  is  not  properly  a  symbol,  bnt  is  looked 
upon  as  the  actual  and  visitile  dwelling-place  of  a  preter- 

natural power.  It  may  be  thus  some  fixed  oliject  of  nature, 
as  some  lofty  mountain,  a  grove,  or  a  tree  :  it  may  be  an 
animal,  as  a  snake,  a  snail,  a  crocodile,  and  often  a  sheep  or 
a  goat ;  or  it  may  be  any  object  on  which  the  whim  or  the 
fancy  has  fixed,  as  the  beak  of  a  bird,  the  fin  of  a  fish,  the 
hoof  of  a  quadruped,  a  stone,  a  block,  a  feather,  a  stick, 
a  nail,  or  almost  anything  else  that  can  be  named.  One 
thing  will  do  about  as  well  as  another  for  a  fetish,  provided 
the  worshiper  can  believe  that  his  god  resides  therein  ;  and 
this  he  is  easily  led  to  do  in  reference  to  anything  which 
pleases  or  is  useful  to  him.  A  fetish  is  often  worn  about 
the  person  or  hung  up  in  the  hut  as  a  talisman,  and  is  em- 

ployed in  the  most  disgusting  rites  of  superstition  and  witch- 
craft. Fetishism  shows  the  religious  instinct  degraded  into 

its  lowest  forms.     See  Ani.mism. 

Fetlock  [M.  Eug.  fetlnk.  titlol;,  from  Scand.,  but  ety- 
mology uncertain.  The  second  element  is  equal  to  Eug. 

lock  (of  hair)  :  Icel.  lokkr,  and  the  first  probably  equal  to 

Eng.  foot  (cf.  Icel.  fet.  a  step)]  :  the  point  on  a  horse's  leg 
behind  the  pastern-jcjint.  The  fetlock  is  covered  by  a  tuft 
of  long  hair. 

Feud  :  a  legal  term  used  to  designate  land  held  of  a 
superior,  on  condition  of  rendering  him  service.  The  term 
is  opposed  to  allodium,  the  absolute  or  ultimate  property, 
whiirh  continueil  to  reside  in  the  superior. 
Feudalism :  See  Ethnology  and  Feudal  System. 

Feudal  Systeui.  The  \ feudal  is  from  Media-v.  Lat.  feu- 
da  lis  (cf.  1- r.  fiudat),  deriv.  of  feudain,  f rom  O.  M.  Germ., 
ti/iii,  fe/iii  :  (jiAh.  faitiH,  cattle  money.  See  Keokf.ment  and 
Fee]  :  a  form  of  society,  prevalent  in  Europe  during  the 
Middle  Ages.  In  the  Roman  empire,  uh  in  all  compact 
states  where  the  central  power  has  its  due  degree  of  strength, 
the  individual  was  placed  directly  under  the  siijireme  magis- 

trate, and  all  authority  of  suljordinate  officers  was  exercised 
in  his  name.  This  dependence  of  the  freeman  in  the  direct 
way  on  the  head  of  the  stale  continued  in  the  Germanic 
kingdoms,  after  they  superseded  the  Roman  power,  for  a 

length  of  time.  In  the  tenth  "century,  however,  a  new  set 
of  institutions  liegan  to  work,  rooting  out  and  breaking  up 
the  institutions  of  the  state  proper.  To  them  is  given  the 
name  of  feudalism,  feudality,  or  the  feudal  system.  They 
developed  themselves,  without  alisolutely  ilestroying  all 
earlier  institutions,  in  France,  England,  Germany,  Spain, 
Italy,  and  in  the  neighboring  lands  of  Hungary,  Poland, 
and  Denmark.  They  appeared  also  in  other  parts  of  Eu- 

rope, and  out  of  Europe  in  the  Christian  kingdom  of  Jeru- 
salem. If  ti'aced  liack,  they  must  be  brought  into  connec- 

tion with  the  Germanic  element  which  diffused  itself  by 
invasion  over  a  large  part  of  Europe,  while  yet  there  was, 
properly  speaking,  no  feudalism  among  the  invaders.  It  is 
a  mistaken  notion  that  the  invading  armies  consisted  of 
bands  under  chieftains  to  whom  the  conquering  kings  gave 
lands  for  their  ser\'ices,  and  who  in  turn  gave  lands  to  their 
comilalua  or  retainers.  Feiidalism  was  a  German  growth, 
but  had  no  such  antique  and  tangible  shape.  It  grew  up,  by 
little  and  little,  out  of  institutions  which  were  ripened  in 
the  Carolingian  period,  no  one  of  which  is  enough  of  itself 
to  explain  feudalism,  and  which  in  combination  could  not 
have  brought  it  about  but  for  concurrent  historical  causes. 

Feudalism  controlled  society  and  government  for  several 
centuries  and  began  to  grow  weak  at  the  same  time  that 
the  countries  of  Europe  began  to  be  nationalized ;  that  is, 
at  about  the  end  of  the  fourteenth  century.  It  was,  how- 

ever, not  the  sole,  but  only  the  controlling,  power  of  society. 
The  Church,  the  suzerains,  the  towns,  were  at  heart  its  foes, 
although  they  put  on  some  of  its  forms. 

The  word/e»f/M»»  in  Mediajval  Latin,  from  which  feudal 
is  derived,  did  not  come  into  use  until  about  the  ninth  cen- 

tury, when  it  began  to  take  the  place  of  beneficium.  which 
denoted  a  property  given  for  use  on  certain  conditions,  the 
ownership  of  which  did  not  go  over  with  the  usufruct. 
Feudum  and  allodium  included  the  two  tenures  by  which 

propei'ty  was  held  in  independent  right — in  fee-simple,  as 
we  say — and  by  which  it  was  held  on  condition  of  perform- 

ing a  service  to  the  former  owner. 
But  what  was  the  feudal  system  ?  It  may  be  defined  as 

that  political  form  in  which  there  was  a  chain  of  persons 
holding  land  of  one  another  on  condition  of  performing 
certain  services,  beginning  with  the  serfs  and  lowest  free- 

men, and  ascending  thrfiugh  inilites,  or  knights,  to  the  ar- 
riere-vassals  and  immediate  vassals  of  the  suzerain.  Every 
member  in  the  chain,  from  the  milites  upward,  was  bound 
to  his  immediate  superior,  held  land  from  him,  took  the  oath 
of  allegiance  to  him,  and  became  his  man.  The  suzerain, 
then,  had,  when  the  system  was  pure,  no  direct  connection 
with  any  but  the  great  vassals,  and  they,  with  others,  it 
might  be,  under  them,  were  lords  in  their  districts.  The 
legal  fiction  was  that  the  land  was  originally  in  the  hands 
of  the  suzerain  (that  is,  all  the  land  which  was  not  allodial, 
of  whicli  there  was  much  in  Germany,  but  in  France  very 
little) ;  that  allegiance  and  certain  services  fixed  by  custom 
were  due  to  him  ;  and  that  fiir  neglect  to  perform  these 
services  the  lands  and  all  rights  going  with  them  could  be 

forfeited.  With  the  lands,  down  to  the  holders  of  knights' 
fees,  jurisdiction  was  connected,  as  well  as  legislation  within 
certain  limits,  military  coininand  over  the  fief-holders  of 
the  barony,  and,  to  a  considerable  extent,  the  right  of  coin- 

ing money,  together  with  that  of  giving  charters.  In  short, 
nearly  all  sovereign  powers  passed  over  from  the  old  sov- 

ereign— who  now  must  be  called  a  suzerain,  to  show  his 
altered  position — to  his  vassals ;  so  that  society  was  disin- 

tegrated, as  much  as  it  would  be  if  every  county  in  one  of 
the  U.  S.  had  the  right  of  holding  courts  of  itself  and  of 
passing  laws.  This  it  is  that  formed  the  most  marked 
peculiarity  of  the  system,  and  obstructed  for  centuries  all 
uniform  development,  all  national  existence,  all  unity.  In 
this  disunited  condition  there  grew  up  endless  diversities 
of  customs ;  there  was  for  a  long  time  no  general  law  ; 
every  feudal  connection  stood  on  its  own  foot,  and  was 
subject  to  compact  between  the  suzerain  and  the  vassal. 
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a  lord  ami  an  iiil'criur.  For  iiistaiui',  if  a  baron  (lieil  anil 
left  no  son,  females  could  not  inheril,  but-  in  the  first  jiaH 
of  the  twelfth  century  they  began  to  gain  this  right  in 
Eastern  France,  England,  Castile,  Aragon.  and  tlie  kingdom 
of  Jerusalem.  By  this  change  it  was  brouglit  about  that 
females  could  inherit  tlie  throne,  lliis  being  viewed  in  the 
liglit  of  a  lief.  And  tlius  tlie  law  nf  succession  in  some 
monarchies  took  more  or  less  dclinitely  a  new  shape.  This 
is  one  of  many  instances  which  will  Justify  the  statement 
that  in  European  feudalism  public  or  political  relations 
were  confounded  with  private  relations — political  rights 
were  blended  with  private  rights. 

The  origin  of  the  system  has  lieen  traced  by  some  writers 
to  the  Roman  custom  in  the  empire,  from  the  time  of  Alex- 

ander Severus,  of  protecting  the  borders  toward  Germany  by 
military  colonies,  in  wliich  the  soldiers  received  land  and 
were  bound,  they  and  their  descendants,  to  military  service. 
Tliis,  which  was  by  no  means  confined  to  the  Roman  em- 

pire, but  is  seen  in  other  parts  of  the  world,  was  perliaps 
suggested  by  a  Germanic  usage.  As  Waitz  says  (Deutsch. 
VerfassHngsgesch.,  i.  376),  "  the  way  in  which,  among  vari- 

ous Germanic  tribes,  Scandinavian  as  well  as  Teutonic,  mil- 
itary service  wsis  united  with  piissession  of  land,  gives  a 

probability  to  the  opinion  that  even  in  the  earliest  times  a 
certain  connection  between  them  subsisted."  But  this  is  the 
least  characteristic  element  of  the  feudal  system.  It  docs 
not  account  for  subinfeudation,  or  for  tlie  political  powers 
which  the  fief-holder  had,  which  was  the  striking  character- 

istic of  feudalism. 
Neither  can  the  comitatus,  or  relation  of  the  comites  or 

companions  to  the  princeps  or  chief,  as  existing  among  the 
Germans  of  the  time  of  Tacitus,  account  for  feudal  institu- 

tions. That  was  a  relation  of  any  chieft.ain  to  his  com]ian- 
ions,  and  not  of  a  German  king  only  to  his  followers.  And 
that  relation  conveyed  no  political  authority. 

The  true  account  of  the  matter  seems  to  be  this.  Under 

the  first  race  of  Merovingian  kings  the  kingdom  was  mod- 
eled much  after  the  plan  of  the  Roman  empire.  Tlie  county 

was  assigned  to  a  man  (a  comes  or  "  count  ")  who  was  botli civil  and  military  ruler,  who  commanded  the  forces  of  the 
county,  administered  justice,  had  no  hereditary  right  to  ju- 

risdiction, but  who  might  have  grants  of  land  for  his  life- 
time, or  on  some  other  condition,  from  the  king. 

During  the  reigns  of  the  later  Jlerovingians,  and  after  tlic 
East  Prank  or  Carolingian  dynasty  got  possession  of  the 
throne,  there  were  growing  up  several  institutions  in  some 
respects  new,  in  some  respects  analogous  to  older  Germanic 
ones.  These  were  vassalage  and  commendation,  the  beneli- 
ciary  system,  and  immunity  or  exemption.  To  give  a  com- 

plete exposition  of  these  elements  of  new  social  and  political 
forms,  and  indeed  to  exhiljit  full-grown  feudalism  in  its  de- 

tails, would  require  far  more  space  than  can  be  here  af- 
forded.    A  brief  outline  is  all  that  can  be  given. 

1.  Beneticlii  anil  the  Beneficiary  System. — This  was  a  re- 
lation of  pmprrli/.  and  long  before  the  feudal  system  proper 

grew  up  beiieficium  denoted  a  gift  of  property,  especially  of 
landed  property,  in  usufruct  only,  with  reversibility  to  the 
donor  or  his  heirs.  The  early  meaning  still  appears  in  the 

word  "  benefice,"  in  its  sense  of  an  ecclesiastical  property, 
the  use  of  which  is  given  to  a  clergyman  as  officiating  in  a 
certain  parish.  The  donor  or  grantor  of  the  heneficium 
might  be  a  king,  any  lay  person,  any  ecclesiastical  corpora- 

tion ;  while  the  grantee  might  be  any  man,  even  the  king 
himself,  or  a  female,  or  a  corporation,  as  before.  Beneficia 
given  for  a  short  term  of  years  or  revocable  at  pleasure  were 
called  precaria — that  is,  obtained  liy  the  prayers  or  requests 
of  the  beneficiary ;  and  the  short,  imcertain  tenure  of  such 

holdings  ilhistrates  the  modem  word  "  precarious."  But  the 
distinction  between  beneficia  and  precaria  is  by  no  means  a 
perfectly  exact  one.  Such  precaria.  were  given,  for  instance, 
where  a  donor  of  land  to  a  munastcry  in  full  ownership  re- 

ceived it  back  in  usufruct,  with  perliaps  some  of  the  older 
Church  property  besides. 

Beneficia  are  distinguished  in  the  course  of  time  from 
leased  lands  transferred  for  use  to  dependent  persons,  such 
as  serfs.  Thus  a  monastery  might  have  serfs  on  its  lands 
or  free  tenants.  The  lands  so  cultivated  by  them  were  not 
regarded  as  beneficia,  but  a  man  who  received  from  such  a 
foundation  tracts  of  land  to  be  cultivated  by  his  own  peo- 

ple, or  lands  with  laborer's  on  them,  would  be  called  a  "  bene- 
ficiary." The  terms  and  conditions  on  which  such  benefices  were 
held  were  very  various.  Some  were  for  short  terms,  some 
were  renewable  every  five  years,  while  others  were  expressly 

cxceiited  from  this  coiidilion.  lieiieficia  of  the  king  usually 
terminated  with  tlie  life  of  the  grantor  or  of  the  grantee, 

l)ut  sometimes  they  passeil  on  to  the  grantee's  heirs.  Under 
the  grandsons  of  Charlemagne  they  came  to  have  more  and 
more  of  an  hereditary  character,  and  in  tlu'  kingdom  of  the 
West  Franks  (or  France)  a  sort  of  acknowledgment  of  the 
hereditary  principle  was  made  in  K77  A.  u.  by  Charles  the 
Bald  at  the  convention  or  diet  of  (|)uii'rcy-sur-()isc  (ronren- 
t-us  Carisimus).  Yet  diplomas  of  CJliarles  the  Bald  show 
that  this  rule  of  inheritance  was  not  absolutely  fixed  by 
the  celebrated  capitulary  referred  to.  And  this  provision 
had  no  necessary  authority  in  other  parts  of  the  kingdom 
of  Charlemagne.  On  the  renewal  of  grants  of  l)eni'fices 
sometimes  money  was  demanded,  reniiiidiiig  one  of  the 
subse(|uent  line  or  relief,  but  this  was  not  thought  to  be 
becoming.  The  obligation  for  holding  a  benefice  might  be 
something  like  a  rent,  real  or  nominal,  or  no  requital  of  any 
outward  sort  might  be  calletl  for.  But  a  certain  kind  of  tie 

grew  out  of  the  giving  and  receiving  of  benefices — some- 
thing expressed  by  the  Latin  word  obseguium  in  the  for- 

mulas of  gifts — that  is,  a  readiness  to  comply  with  the 
wishes  of  the  benefactor;  if  he  were  the  king,  a  personal 
feeling  of  gratitude  apart  from  the  sense  of  duty  as  a  sub- 

ject. This  is  expressed  in  a  form  of  which  the  following 
is  a  translation  :  "  Let  him  know  that  he  ought  to  .show  such 
{obseguium}  dutiful  compliance  toward  his  senior  on  the 
ground  of  that  gift,  as  other  men,  on  the  ground  of  similar 

beneficence,  are  wont  to  show  toward  their  seniors." 
Here  is  seen  the  reception  of  benefices  becoming  connected 
with 

3.  Vassality  or  commendation,  which  was  a  merely  per- 
sonal tie.  The  latter  of  these  words  has  the  more  exten- 
sive meaning,  and  several  relations  were  described  by  it 

besides  that  which  was  called  "vassality."  The  essence 
of  these  relations  lay  in  formally  putting  one's  self  under 
the  protection  of  another.  The  king  was  regarded  as  the 
protector  of  certain  hel]iless  classes,  such  as  widows  and 

orphans.  They  were  /'/;  his  peace,  as  also  were  tlie  whole 
people  and  the  Church.  So,  too,  pilgrims  and  travelers 
were  for  the  time  under  his  care — under  the  tutelage  or  the 

defense  of  the  king — although  commendation  is  not  the  tei'in 
siiecially  used  in  such  cases.  Again,  young  men  lii-oHght to  the  court  to  be  trained  for  some  service  or  court  office  are 
said  t(i  be  commended,  although  no  formal  taking  of  them 

into  his  protection  or  guai-dianslii|)  (mundiiini)  may  have 
found  place.  Nor  was  the  king  alone  in  giving  his  pro- 

tection. The  major  domiis.  or  mayor  of  the  ]ialace,  some- 
times gave  his  protection  with  or  instead  of  the  king,  ami 

Pejiin  made  his  son  Charles  (Charlemagne)  joint  protector 
with  himself.  The  property  of  a  diocese  might  be  in  the 

tutelage  of  a  count — that  of  a  convent  under  a  count's  or 
bishop's  protection.  Free  men  put  themselves  under  the 
guardianship  of  a  convent.  Thus  originally  there  were 
manifold  relations,  differing,  yet  having  resemblances  to  one 
another,  which  were  described  by  the  same  words. 

A  person  who  made  commendation  of  himself  was  called 
vassus  or  vassallus,  a  word  probably  of  Celtic  origin,  and 
at  first  denoting  a  servant,  then  in  time,  confined  to  the  re- 

lation above  spoken  of.  (See  Waitz,  Deutsch.  Verfassungs- 
gesch.,  iv.  205,  for  examples  of  the  use  of  the  words  as  ap- 
jilied  to  interior  proprietors.)  Another  equivalent  term  was 
gasindiis.  of  Germanic  origin  (cf.  Modern  (Teriiian  gesinde), 
and  another  still  was  homo,  of  Jjatin  origin,  whence  homage 

comes.  The  person  who  received  another  into  liis  protec- 
tion was  especially  called  sf» /or (whence  seignior),  and  also 

dominiis.  In  later  documents  the  seignior's  relation  or 
standing  is  called  senioratus  (as  if  seigniorship).  The  en- 
t ranee  into  the  relation  of  a  vassal  was  denoted  by  the  form 
of  folding  the  hands  together  and  laying  them  in  the  hands 
of  the  senior  or  protector.  This  was  accompanied  by  an 
oath  containing  a  promise  of  fidelity.  The  oath  and  the 

form  in  general  were  used  as  well  when  a  count  or  other 

important  person  took  an  inferior  under  his  protex'tion  as 
when  the  king  received  a  vassal  into  his  service.  The  oath 
and  obligation  were  contemporaneous  with  the  general  oath 

of  allegiance  on  the  part  of  the  subjects  as  recjuired  liy 
Charlemagne  and  other  Carolings.  And  yet  the  oath  to  the 

king's  or  emperor's  subject  certainly  tended  at  length  to 
weaken  the  tie  between  the  head  of  the  state  and  those 
members  of  it  who  were  bound  to  others  than  the  sovereign or  suzerain. 

The  vassal  sometimes  remained  with  his  senior,  especially 

if  the  king  was  the  senior,  and  served  in  his  court  ;  some- times he  lived   remote  from  the   king  on  lands  which  had 
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been  ixivcn  to  him  for  his  use.  If  an  inmate  of  his  senior's 
dwelling,  lie  was  bound  to  services,  such  as  military  duty, 

going  on  messages,  presence  at  his  courts  (/)/oyw7o),  I'lillow- ing  in  liis  train.  In  a  ea|iilnlary  of  A.  D.  HU  il  is  said  of 
such  vassals  of  the  king  tliat  if  they  have  lien(^lices,  and 
vassals  on  them,  tliey  shall  not  keep  these  subordinate  vas- 

sals with  tluMii,  liut  "shall  allow  them  to  go  with  the  count 
to  whose  district  they  l)elong."  From  this  it  appears  that 
already  vassals  h.'id  vassals ;  that  some  vassals  had  no  bene- 

fices; "and  appai'cntly,  also,  that  the  old-received  jurisdic- tion and  military  power  of  the  count  in  his  county  (puyus) 
was  beginning  to  be  weakened,  for  it  was  necessary  to  give 
orders  tliat  such  vassals  should  follow  the  count  to  his  county 
and  upon  military  expeditions. 

At  first  the  tie  between  a  person  other  than  the  sovereign 
and  his  man  was  ])robably  weaker  tlian  that  between  the 
magnates  and  the  king.  In  the  <lisorders  after  Charle- 

magne's death,  and  in  the  time  of  his  grandsons,  the  great 
people  seduced  each  other's  vassals  away,  so  that  this  had  to 
be  exjiressly  prohiliited.  Tlie'vassal  .'ilsiu-ould  not  leave  his senior  or  lord  except  for  reasons  whicli  involved  a  crime  on 

the  senior's  part,  unless,  indeed,  the  latter  freely  dismissed 
him.  Such  crimes  as  mentioned  in  a  capitulary  of  Aix-la- 

Chapclle  (a.  d.  816)  are  attempts  on  the  senior's  part  to  en- slave the  vassal,  seduction  of  his  wife  by  the  sc^nior,  [dots 
against  his  life,  running  upon  him  with  a  drawn  sword, 

neglecting  to  protect  him  it  this  were  in  tlu'  seiuor's  jjower. 
With  this  may  be  compared  the  feudal  crime  of  felony, 
which  is  generally  committed  by  the  vassal  against  his  lord, 
but  may  also  be  committed  by  the  lord  himself  against  his 
vassal. 

It  came  to  jjass  in  the  course  of  time  that  va.ssals  held 
benefices  and  beneficiaries  became  vassals — that  is.  that  no 
person  could  stand  in  tlie  one  relation  without  its  involving 
the  other.  Waitz  says  (Dnitsch.  Verfassimgsgesrtt..  iv.  316) 
that  '•  no  one  could  get  a  benefice  without  binding  himself 
by  commendation  more  closely  to  the  grantor  of  the  land — 
more  closely  than  would  take  place  by  the  fact  of  having  an- 

other's land  put  for  use  into  his  hands."  Roth,  in  his  Bene- 
ficialwesen,  says  more  safely  that  this  union  of  the  two  rela- 

tions was  usage  only  for  some  time,  and  not  universal  cus- 
tom. When  the  custom  was  becoming  universal  a  class  of 

landholders  was  growing  up  who  held  estates  by  a  tie  of  per- 
sonal obligation  to  a  superior:  and  this  class,  owing  to  the 

vasts  tracts  of  land  which  the  Frank  kings  could  dispose  of, 
embraced  a  large  part  of  the  leading  persons,  especially  in 
the  West  Frank  kingdom. 

3.  Immunlfy  {emunifi/)  or  exemption,  apolificol  privilege, 
was  the  third  constituent  element  of  the  feudal  system. 
The  first  form  under  which  this  element  appears  is  immunity 
from  taxes  or  burdens  on  the  land.  When  the  king  gave 
benefices  he  transferred  that  which  before  belonged  to  the 
fisc,  and  which  was  exempt  from  taxes.  It  was  a  great 
thing  for  a  person  to  obtain  this  exemption.  The  first  ex- 

emptions that  are  known  are  all  granted  to  convents  or  to 
other  ecclesiastical  foundations,  the  property  of  which  was 
entirely  derived  at  first  from  gifts  of  lands.  Originally,  this 
grant  of  immunity  could  only  proceed  from  the  king,  yet 
documents  issued  to  such  corporations  by  nobles  who  were 
vassals  of  kings  confer  it,  in  the  expectation,  perhaps,  that  a 
confirmation  of  the  step  would  be  obtained  from  the  supreme 
authority.  There  seems  also  to  have  been  a  special  anxiety 
on  the  part  of  convents  that  a  pu'ilic  officer  should  not  enter 
within  their  premises  and  disturl)  their  sacred  fjuiet.  How- 

ever little  or  nmch  this  cause  may  have  effected,  the  immu- 
nity naturally  took  tlie  shape  under  Pejiin  and  the  next  sov- 

ereigns t  hat  no  public  officer  slmuld  enter  the  court  or  lands 
of  the  foundation,  either  to  levy  peace-money  (freda).  or  to 
demand  quarters  and  lodging,  or  to  take  securities,  or  to 
hold  the  people  of  the  foundation  to  justice,  or  to  set  up 
.piilicial  proceedings  tliei-e.  Tliese  dispensations  from  what 
was  due  to  the  state  were  not  granted  all  at  once,  but  one  at 
a  tinu';  and,  on  the  other  hand,  there  were  cases  where  the 
liublic  officer  might  enter  the  religious  precincts.  These 
privileges  were  eagerly  coveted,  and  in  regard  to  nothing  in 
the  media'val  times  do  so  many  forged  documents  exist  as 
in  regard  to  these  grants  of  immuinfics.  Tliey  were  pro- 

tected by  fines  very  considerable  in  auKHint.  Hut  as  free 
men  connni'uded  themselves  to  the  Church  corporations  to 
get  rid  of  public  service  in  war,  an  edict  of  Ha.')  gives  the 
t:ounts  th<>  right  to  distrain  on  them,  "notwithstanding  the 
immuinly."  In  souu'  cases  this  privilege  was  given  for 
hedged  or  inclosed  lands  oidy.  not  for  plow,  pasture,  or 
wood  lamls,  at  least  so  far  that    breaclies  of  i(   should  not 

have  the  same  penalty  outside  of  the  court  and  building.s  as within. 

This  privilege  evidently  could  amount,  if  bestowed  on  all 
holders  of  benefices  (or  fiefs,  as  we  now  may  call  them),  to 
an  overthrow  of  direct  public  jiower.  and  was  evidently 
worth  the  efforts  of  the  se(ndar  proprietors  to  secure  for 
themselves.  When  and  by  what  stejis  they  obtained  it  does 
not  so  clearly  appear  as  in  the  case  of  convents  and  other 
Church  foundations.  But  such  a  privilege  could  not  be  con- 

fined to  ecclesiastics,  and  in  the  unquiet  times  under  the 
grandsons  of  Charlemagne  ami  afterward.  jiiil>lic  |)ower 
became  weak,  while  at  an  equal  pace  the  power  of  the  land- 
holding  grantees  became  great.  The  smaller  free  pro- 

prietors could  not  stand  alone  in  tliosc  times,  but  found  it 

necessary,  in  oi'der  to  protect  themselves,  to  join  some 
society  where  they  could  find  protection,  and  so  gave  up 
their  lands  to  a  I'ount  or  other  great  |)erson,  to  receive 
them  back  as  his  men  owing  allegiance  and  securing  sup- 

port. The  counts  would  naturally  tie  large  landholders 
within  the  county,  and  if  their  functions,  at  their  death, 
passed  out  of  thc'  family,  the  son  wouhl  naturally  want  to 
have  the  same  authority  in  his  estates  which  his  father  had 
in  the  county  or  district.  These  arc  some  of  the  reasons 
which  brouglit  it  about  that  multitudes  of  men,  ecclesiasti- 

cal and  civil,  in  process  of  time  got  exemptions  from  public 
authority — that  is.  as  far  as  justice,  police,  military  headship 
were  concerned — broke  up  society  into  fragments,  and  de- 

nationalized a  great  ])art  of  Europe.  , 
Tliese  three  causes,  then,  working  together,  produced  the 

feudal  system.  Public  property,  by  the  distribution  of  lands 
in  the  way  of  lieneficiary  gifts,  wliich  were  finally  lield  by 
hereditary  right,  created  great  proprietors.  Vassalage  con- 

nected these  proiirietors  by  a  jiersonal  tie  with  one  another, 
and  at  length  (j)iIij  with  one  another,  the  high  vassals  alone 
having  immediate  relations  to  the  sovereign.  Finally,  im- 

munity distributed  in  process  of  time  the  principal  powers 
of  the  state  to  the  vassals  of  the  suzerain  or  to  their  vassals 
also.  In  this  course  of  things  different  |iarts  of  Europe 
moved  forward  independently.  In  France,  where  there  was 
very  little  allodial  property,  the  maxim  of  feudalism  was 

"  Nulle  terre  sans  seigneur."  In  Germany  there  were  many 
small  free  proprietors  who  stood  their  ground,  as  in  Dit- 
marsch,  and  many  large  proprietoi's  whose  allods  alone,  with- 

out their  fiefs,  were  very  wide  territories.  When  Henry  the 
Lion  was  deprived  of  both  his  Saxon  and  Bavarian  duke- 

doms, in  1180,  for  his  want  of  fidelity  to  Frederick  Barba- 
rossa,  he  had  still  in  his  hands  the  extensive  Brunswick  terri- 

tories, which  when  divided  up  made  several  importaut  Ger- 
man ])rinci))alities. 

In  another  particular,  which  was  of  no  inconsiderable  mo- 
ment, the  countries  differed.  In  Prance  all  the  feudal  hold- 
ings became  hereditary  at  an  early  day.  It  was  otherwise 

in  Germany  and  in  Italy.  In  Germany  there  had  been  no 
acknowledgment  of  the  right  of  the  great  vassals  to  trans- 
rait  their  imperial  fiefs  to  their  children  until  the  Emperor 
Henry  II.  silently  acknowledged  it  in  every  known  instance 
but  one  (1002-24).  But  still,  the  princes  retained  the  right 
to  dispose  of  the  fiefs  on  the  death  of  arriere-vassals  as  they 
pleased,  until  Conrad  II.  (1024-3!))  gave  it  to  be  understood 
— without  any  positive  law.  as  it  would  appear — that  the 
same  usage  must  prevail  toward  them  also,  and  thus  raised 
up  a  class  of  friends  to  the  imperial  power  among  the  smaller 
nobility.  In  Italy  things  were  even  worse  for  the  arriere- 
vassals — the  valva-ssors  as  they  were  called — until  the  same 
emperor  by  his  constitution,  given  out  before  Milan,  granted 
to  the  valvassors  the  right  of  inheritance  in  their  fiefs,  of 
trials  by  their  peers,  of  .appeal  to  the  emperor  or  his  deputies 
the  counts  palatine,  and  of  security  against  the  conversion 
of  fiefs  into  leasehold  or  copyhold  properties — a  measure  by 
which  he  made  friends  of  the  smaller  nobles,  and  took  away 
arbitrary  power  from  the  larger. 

Feudalism  grew  up  and  spread  in  the  different  parts  of 

Europe  amid  so  many  different  influences,  favoi-able  or 
counteracting,  that  its  minor  diversities  in  the  several  coun- 
ti'ies  were  countless.  Thus  in  France  the  north  was  espe- 

cially the  home  of  customary  law  (coiifiiwes).  while  the  south 
retained  influences  from  the  Koman  times.  In  England  a 
Duke  of  Normandy,  a  vassal  of  the  French  Capets  for  his 
French  possessions,  is  supreme  ruler  under  no  superior,  brings 
the  lanil  and  laud  tenures  into  the  forms  of  feudalism,  but 
endeavors  to  mitigate  the  disintegrating  tendencies  of  that 
system  and  to  uphold  the  royal  power  by  modifications  more 
or  less  drawn  from  the  Saxon  institutions.  In  (iermany  an 
elected  emperor,  an  intimate  connection  with  the  jiapacy,  a 
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necessity  (lurin<;  a  Ions  timo  for  a  vigorous  head  to  protect 
the  land  from  Eastern  neiy-hliors,  with  various  other  causes, 
gave  a  peculiar  turn  to  nuiuy  of  the  institutions.  Here  the 
old  Teutonic  ideas  stood  their  ground,  wliile  foreign  law  and 
institutions  crept  in  from  Italy.  So  also  in  the  internal 
affairs  of  each  part  of  Europe,  opjiosing  elements  were  at 
work  and  tliere  was  a  most  vigorous,  unquiet  lite;  the  kings, 
\it  war  with  their  ]irinci|ial  feudatories,  leaueil  for  support 

on  the  towns  or  the  lawyers ;  tlie  ( 'hurcli  was  feudalized,  but 
in  contest  with  the  unruly  nobles,  and  falling  back  upon  the 
i^cclesiastical  unity  represented  by  the  pojie.  Further,  new 
institutions  like  the  towns  were  arising,  capital  other  than 
land  was  becoming  important,  unions  of  the  citizens  of 
various  communities  against  the  nobles  were  coming  into 
existence. 

The  theory  of  feudalism,  not  true  in  nuitter  of  fact,  has 
boon  already  stated  to  be  that  all  the  land  behjnged  origi- 

nally to  the  king,  and  was  given  over  on  certain  conditions 
to  his  principal  vassals,  and  by  them  to  theirs.  Long  after 
the  fiefs  became  hereditary  their  original  lapse  into  the 
hands  of  the  superior  was  indicated  by  the  fine  or  payment 
called  relief  which  the  heir  paid  on  entering  into  possession 

of  his  father's  or  next  relative's  possession.  As  the  tenure 
was  personal,  the  holder  of  a  fief  could  not  sell  it  without 

his  lord's  consent,  who  had  on  such  occasions  the  right  of 
prior  purchase,  called  rachat.  The  necessity  of  defending 
the  kingdom  or  fief  led  tor  a  time  to  the  exclusion  of  females 
from  succession,  and,  especially  in  France,  to  the  indivisi- 

bility of  a  fief  where  a  deceased  person  had  left  more  than 
one  son  ;  but  to  these  rules  there  were  extensive  exceptions. 
Where  more  than  one  fief  pertained  to  a  family,  a  subordi- 

nate one  might  be  given  to  a  younger  son.  In  Germany 
subdivision  among  the  male  children  of  the  fief-holder  was 
the  general  rule.  It  was  nat\iral  that  if  an  unmarried 

daughter  succeeded  to  the  fief,  the  superior's  consent  should be  necessary  before  she  could  marry  the  man  of  her  choice. 
Again,  when  an  heir  was  a  minor  there  was  a  propriety 
that  the  su]ierior  should  be  his  or  her  guartlian — a  very 
gainful  thing  for  the  higher  vassal  or  for  the  suzerain. 

As  for  the  termination  of  the  feudal  relation,  it  could  cease 

by  extinction  of  the  line  ;  by  the  vassal's  felony  toward  his lord,  which  comprehended  a  number  of  the  grossest  and 
most  dishonorable  actions  in  violation  of  his  feudal  oath : 
by  the  felonious  conduct  of  the  superior  against  his  vassal 

(which  has  already  been  spoken  of) ;  or  by  the  vassal's  vol- 
untary relinquishment  of  his  fief  where  this  was  permissible. 

When  a  vassal's  crime  subjected  him  to  loss  of  his  fiefs,  a 
judgment  of  a  court  of  peers  was  necessary;  the  superior 
could  not  generally,  by  his  own  act,  without  such  consent, 
declare  him  to  have  forfeited  his  estate.  The  most  remark- 

able cases  of  such  trial  were  that  by  which  .John  of  England, 
on  sentence  of  his  French  peers,  was  stripped  of  the  lands 
he  held  in  France  by  homage  as  a  vassal  of  Philip  Augustus 
(a.  d.  120:i).  and  that  by  which  Henry  the  Lion  in  1180  lost 
the  dukedom  of  Saxony,  as  has  been  already  mentioned. 

As  feudalism  grew  up,  not  only  laymen  but  ecclesiastics 
and  corporations  were  invested  with  fiefs,  and  in  fact  the 
great  bishops  and  al)bots  ranked  in  some  countries  among 
the  most  important  feudatories.  The  kings  were  quite  will- 

ing to  have  such  vassals,  for  the  lay  barons  gave  them 
trouble  by  active  resistance  more  frequently,  and  there  was 
an  opportunity,  on  the  death  of  a  feudal  ecclesiastic,  of  in- 

fluencing the  appointment  of  a  successor,  as  well  as  of  de- 
riving advantages  from  the  introduction  of  a  new  ecclesi- 
astical person  into  the  feudal  relation.  But  as  the  ecclesi- 

astics holding  fiefs  had  two  characters — that  of  feudatories 
and  that  of  churchmen  under  the  Pope — it  was  natural  that 
just  at  this  point  there  should  be  a  conflict  of  secular  and 
religious  authority.  The  most  important  struggles  of  the 
Middle  Ages  grew  out  of  the  two  characters  of  the  ecclesi- 

astical princes,  the  sovereigns  being  unwilling  to  give  up  their 
feudal  rights  over  Church  lands  held  as  fiefs,  and  the  popes 
claiming  the  independent  relation  of  the  great  ecclesiastics 
toward  the  sovereign,  as  well  as  the  inalienability  and  sa- 
credness  of  lands  once  consecrated  to  religious  purposes.  As 
the  bishops  and  abbots  could  not  sit  in  capital  trials  accord- 

ing to  the  canons,  and  could  not  without  irregularity  take 
part  in  traffic,  they  needed  lay  vicars,  who  often  managed 
to  enrich  themselves  and  grow  into  power  at  the  expense  of 
the  foundations. 

The  complexity  in  the  feudal  system  was  increased  by  the 
fact  that  not  only  lanil,  but  everything  that  could  be  held 
as  property,  could  take  the  form  of  fiefs.  So  also  certain 

olfiees  at  the  suzerain's  court,  as  tliose  of  the  high  chamber- 

lain, butler,  seneschal,  constable,  pertained  to  certain  fami- 
lies: and  the  counts  palaliue,  who  wei-e  originally  assistant.s 

of  their  suzerain  iu  t  he  administration  of  justice,  transmitted 
their  title  and  the  lands  connected  with  their  office  to  their 
sons. 

The  principal  obligations  of  t  lie  fief-holders  or  vassals  were the  following ; 

1.  Sei-vice  in  war  (service  il'liosfc).  The  customary  obliga- 
tion in  France,  when  the  superior  was  involved  in  war  or 

followed  his  own  su|jerior  in  war,  was  a  military  service  of 
forty  days  with  his  men  or  with  a  fixed  lunubi-r.  after  the 
expiration  of  which  tlie  vassal  could  go  houu',  although  the 
war  was  not  at  an  end.  If  certain  sjiecific  reas(jns  prevented 
his  appearing  at  all,  a  fine  (in  Old  French  an  eciKiye.)  could 
be  demanded  from  him.  Such  a  limited  titru^  of  service,  of 
course,  broke  up  many  ex|ieditions.  Hence  in  Fi-ance — 
which  is  selected  as  especially  the  feudal  country — toward  the 
end  of  the  eleventh  century  fiefs  were  granted  on  the  condi- 

tion that  the  vassal  should  serve  until  the  end  of  the  war. 
The  vassal  under  these  obligations  was  especially  a  liege- 

man (homo  ligius — Hgius  being  derived  from  the  Latin  lign, 
to  bind,  most  probably),  while  the  vassal  bound  to  definite 

service  was  his  lord's  man  simply,  and  his  relation  was  called 
ordinary  homage  (hoiiimage  ordinaire).  Still  another  kind 
of  service,  called  hofiinuigium  planum,  bound  the  vassal 

neither  to  service  at  liis lord's  court  nor  to  service  in  war, 
but  simply  to  fidelity  and  neutrality.  Other.s,  .still,  were 
bound  to  defend  only  a  castle  of  their  superior,  and  were 
maintained  at  his  expense. 

2.  Another  general  obligation  was  that  ca\\eA.jusfitia,  or 

that  the  vassal  must  appear,  when  summoned,  at  his  lord's courts,  either  to  act  the  part  of  a  judge,  together  with  his 
fellow  vassals  or  peers  (pares  curiie),  or  to  submit  to  trial 
before  them  as  judges.  The  rule  was  trial  by  peers,  and  the 
power  of  administering  justice  was  vested  in  all  the  grada- 

tions of  the  feudal  persons  down  to  the  knights  (milites), 
who  themselves,  if  there  were  free  persons  on  their  estates, 
were  their  natural  judges.  The  great  lords  did  their  office 
by  deputies  for  the  most  part,  and  in  process  of  time  their 
vassals  came  into  the  habit  of  having  their  representatives 
also.  Besides  other  proof,  wager  of  battle  or  trial  by  com- 

bat was  a  common  method  of  deciding  cases  in  these  courts, 
being  a  kind  of  feudal  ordeal. 

3.  Aids  or  AuxiUa. — These  were  money  payments,  deter- 
mined according  to  feudal  usage.  They  were  due  in  France 

and  in  England  when  the  lord  was  to  be  redeemed  from 
captivity,  when  his  son  (or  eldest  son)  was  made  a  knight, 
and  when  his  daughter  (or  eldest  daughter)  was  married. 
(Cf.  3Iagna.  Charlri,  J;  14.)  At  one  time  aids  were  demanded 
and  given  when  the  lord  went  on  a  crusade. 

Besides  these,  tlie  specific  duty  of  fealty  implied  general 
respect  and  obedience,  honesty  in  not  altering  the  condition 
of  the  fiefs,  and  similar  duties. 

The  feudal  system  not  only  broke  up  countries  into  almost 
independent  parts,  encouraged  private  feuds,  and  made  the 
leaders  of  society  a  law  unto  themselves  in  great  measure, 
but  it  rested  on  a  system  of  serfage,  which  appears  as  well 
among  the  Germans  before  the  emigrations  as  in  the  later 
Roman  empire.  Under  it  there  could  be  no  unity  except 
that  of  the  Church.  Its  evils  were  immense,  but  amid  the 

evils,  by  the  help  of  Christian  ideas,  there  grew'  up  the  sen- 
timents of  honor  and  of  fidelity,  the  spirit  of  courage  and  of 

personal  independence,  the  sense  of  obligation  to  protect  the 
weak,  a  new  respect  for  woman  unknown  to  the  classical 
nations.  Among  its  good  principles  of  a  political  kind,  those 
of  trial  by  peers  and  of  taxation  only  by  consent  of  the  tax- 
paying  inferior  were  the  most  important. 

At  length  the  feudal  system  began  to  fall ;  new  political 
ideas  and  forms,  new  powers  in  society,  began  to  take  its 
place  ;  nations  arose  out  of  separate  fiefs,  and  suzerains  again 
became  kings.  What  broke  up  feudalism  ?  The  most  promi- 

nent immediate  causes  were  the  substitution  of  a  better  law 
in  the  place  of  feudal  law.  the  growth  of  the  cities,  and  new 
methods  of  warfare.  These  causes  added  strength  to  the 
central  power,  created  an  opulent  class  outside  of  the  feudal 
nobility,  gave  birth  to  new  political  institutions,  helped 
somewiiat  the  lower  classes,  and  brought  in  new  knowledge, 
a  new  civilization.  In  the  first  place,  as  the  feudal  law  was 
found  inapplicable  to  the  new  circumstances  which  the 
growth  of  cities  and  of  inrlustry  had  introduced,  the  Roman 
law  was  called  in  the  twelfth  century  out  of  the  obscurity 
where  it  had  long  Iain  in  the  north  of  Italy  ;  and  the  Uni- 

versity of  Bologna  owed  its  origin  or  its  first  prosperity  to 
this  study.     Hither  multitudes  resorted  for  the  purpose  of 
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learning  till' now  sciciK'e.  P^roni  this  startinK-poinl.  il  was 

propagated  tliroiigh  Kurope.  'I'lic  cDni-ls  iiI  tlie  suzerains made  use  of  it.  and  witli  tlip  more  effeet  owing  to  llie  fact 

that  the  apjieals  to  t-lieir  eoiirts,  wliieli  luid  in  Franee  at  least 
been  long  ilisnscd,  were  reviv<'d.  •  In  tins  way  a  eode  wliich 
was  favorable  to  the  growth  of  a  central  powc-r  began  to 
prevail  over  one  nnsuited  to  the  times,  and  the  kings  began 
anew  to  be  regarded  as  centers  of  jnstice.  In  the  next  place, 
the  growth  of  towns  all  over  Europe  in  and  after  the  cru- 

sades was  a  source  of  <'hanges  in  the  political  system.  The 
towns  acquireil  privileges  by  especial  charters  granted  by 
their  feudal  lords,  whose  resourci'S  miglit  in  this  way  lie  in- 

creased. As  they  grew  they  became  a  new  power,  ̂ yhich, 
like  the  suzerain'.s,  was  naturally  oi)posed  to  the  feudal 
power.  The  kings  aided  them  because  both  were  enemies  of 
the  feudal  nobility,  and  tliey  in  turn  heljieilthe  kings.  Their 

self-government,  ca|)ital,  and  common  intei-ests  made  the 
towns,  though  isolated,  aware  of  their  strength  :  t-liey  were! 
able  to  send  deputies  to  the  estates-general,  parliaments,  or 
eortes  through  which  nations  expressed  their  national  feel- 

ing ;  they  could  give  assistance  to  the  kings  in  strnggles 
against  the  feudal  element  by  their  men  and  money.  Louis 
IX.,  who  died  in  1370,  the  best  sovereign  in  the  Jliihlle  Ages, 
in  his  testament  exliorted  his  son  to  be  mindful  of  the  in- 

terests of  the  "  good  towns,"  as  if  there  were  a  natural  alli- 
ance between  them  and  the  sovereign. 

Again,  the  new  iiuides  of  warfare  liail  advantages  over  the 
feudal  military  system,  wliich  was  heavy  in  its  movements 
and  unreliable.  Its  great  strength  lay  in  its  mail-clad  horse- 

men. The  use  of  cross-bowmen,  gunpowder,  guns,  and  can- 
non, and  of  a  population  in  the  towns  or  of  freemen  in  the 

country  who  could  serve  as  hin-d  soldiers,  changed  the  face 

of  war."  The  liattle  of  Crecy,  gained  by  Edward  III.  of  Eng- 
land in  1346.  was  due  to  two  causes — that  a  yeomanry  luid 

grown  up  in  England  earlier  than  in  France,  and  that  tliese 
intrepid  freemen  were  skilled  at  the  cross-bow.  The  battle 
of  Agiueourt  (1415)  was  won  by  bill  and  bow,  the  French 
chivalry  literally  sticking  fast  in  the  mud.  to  be  shot  down 

by  the  "English  "archers.  The  victories  of  Granson  and  Mur- ten  or  Morat  (1476)  were  won  by  free  Switzerland  over  the 
troops  of  the  most  feudal  of  princes,  Charles  the  Bold.  What 
is  remarkable  here  is  that  the  superiority  as  it  respects  arms 

lav  on  the  Duke  of  Burgundy's  side,  so  tiliat  guns  alone  were 
not  the  cause  of  the  fall  of  the  feudal  military  system.  But 
there  is  no  doubt  that  the  use  of  weapons  capable  of  produc- 

ing an  effect  at  a  distance  gave  to  foot-troops,  and  to  those 
who  were  cheaply  equipped,  a  greater  advantage  over  the 
heavy  moving  horsemen  and  the  undisciplined  infantry  of 
feudalism,  and'  thus  heliied  the  sovereigns  and  others  who 
soonest  availed  themselves  of  the  new  instruments  of  war. 

Underlying  and  acting  with  the  other  causes  of  the  down- 
fall of  feudalism  were  the  more  general  ones  which  indi- 

cated the  progress  of  society.  Intelligence  was  spreading  in 
the  middle  class,  but  not  so  much  in  the  higher.  There 
were  men  in  many  towns  who  had  traveled  into  the  East 
and  seen  the  institutions  of  the  nations  in  remote  parts  ; 
there  were  professional  men  who  were  cultivated  in  law  or 
in  medicine  at  the  universities ;  there  were  great  merchants 
whose  views  were  enlarged  by  the  intercourse  which  they 
kept  up  with  the  world ;  the  arts  were  beginning  to  refine 
the  dwellers  in  the  towns ;  church  architecture  was  already 
in  its  glory.  It  was  impossible  that  capital,  intelligence, 
the  means  of  closer  intercourse,  should  not  have  an  effeet 
in  modifying  political  forms  which  had  given  power  to 
soldiers  and  land-owners  less  intelligent  and  with  less  avail- 

able capital.  The  feudal  lords  themselves  in  many  places 
entered  the  town  and  liecaine  burghers,  thus  confessing  that 
the  center  of  social  life  was  altered. 
The  feudal  period,  one  of  the  most  remarkable  in  the 

history  of  the  world,  jiassed  away,  leaving  a  multitude  of 
influences  which  will  never  die  out  of  civilization.  It  must 

not  be  despised — it  ought  to  be  justly  dealt  with — blamed 
and  admired  on  good  grounds.  But  it  is  becoming  in  the 
rapid  progress  of  society  more  ami  more  strange.  Many  of 
the  institutions  which  sprang  up  in  that  institutional  era 
need  to  be  explained,  as  Koman  and  Greek  usages  are  ex- 

plained. The  study  of  an  age  now  ancient  alone  can  make 
intelligible  the  origins  of  many  customs  and  laws  that  are 
still  vigorous.  T.  S  .  Woolskv. 

Fenerbaeli,  foiVr-ba"it/.-h,  Ludwiu  Andreas  :  philosoplicr; 
b.  at  Ijamlshut,  Silesia,  July  2M,  1804:  son  of  Paul  .Toliann 
Anselm  von  Feuerbach,  the  jurist;  in  1832  went  to  Heidel- 

berg to  study  theology,   but    removed    in    1824  to   Berlin. 

where,  under  Hegel's  auspices,  he  devoted  himself  exclu- 
sively to  the  study  of  philosophy.  From  1838  to  18.i3  he 

lectured  at  the  University  of  Erlangen.but  his  public  denial 
of  immortality  made  his  promotion  impossible,  and  he  re- 

tired to  Ansbach,  then  to  the  castle  of  Bnickberg.  The 
failure  in  1860  of  a  manufactory  from  which  his  wife  had 
drawn  her  income  led  to  his  going  to  Kochenberg.  near 
Nuremberg.  Meanwhile  he  developed  a  great  activity  in 
literature,  and  wrote  in  German,  besides  numerous  minor 
essays  in  periodicals,  Thoiiglitii  on  Death  and  Immoriatity 
(1830):  llistori/  of  Modern  P/iilosophy  from  Bacon  to  S/n- 
nosa  (1k:J8)  ;  Critirism  of  the  PliiloKophy  of  Leibnitz  (1837) ; 
Pierre  Bayle  (1838) ;  Philosophy  and  Christianity  (1839) ; 
The  Enmnce  of  Christianity  (1841  :  4th  ed.  1883  ;  Eng.  trans. 
liy  Marian  Evans  (George  Eliot),  London,  18.54  :  2d  ed.  1881); 
Principles  of  the  PhUosophy  of  t)ie  Future  (1843);  and  The 
Essence  of  Religion  (1845).  D.  at  Kochenberg,  Sept.  13, 
1872.  A  national  subscription  was  raised  for  him  shortly 
before  he  died. 
Ludwig  Feuerbach  is  the  representative  of  the  modern 

atheism  in  its  German  form.  His  polemic  is  often  boister- 
ous and  uncouth,  but  his  positive  views  are  entirely  free  from 

that  coarse  or  supercilious  materialism  which  characterizes 
the  English  and  French  atheism.  He  dissolves  the  idea  of 
God  into  that  of  nature :  construes  religion  as  the  jiroduct 

of  a  merely  psychological  process — natural,  perhaps  neces- 
sary, at  one  stage  of  human  development,  ridiculous  and  in- 

jurious at  another.  His^  views  on  this  last  point  contain 
many  deep  and  striking  psychological  ideas,  and  it  is  not 
until  he  approaches  Christianity,  and  liegins  to  construe  its 
doctrines  too  as  resulting  from  the  weakness  and  confusion 
of  the  human  spirit,  that  he  becomes  crude,  and  sometimes 
even  puerile.  See  his  Life  by  C.  X.  Starcke  (Stuttgart, 
1885). 

Feiicrllticll.  P.ml  .Tohann  Anselm.  von :  jurist  and  re- 
former of  criminal  law;  b.  at  .lena,  Germany.  Nov.  14, 1775; 

educated  at  the  gymnasium  at  Frankfort-on-Main  and  at 
the  University  of  Jena,  where  he  studied  first  philosophy 

and  then  law."  His  Critique  of  Natural  Law  (Kritik  des 
naturlichen  Rechts.  1796)  and  his  Anti-IIobbes  (1798)  at 
once  gave  him  prominence  as  a  juristic  thinker,  and  won  a 
favorable  reception  for  the  course  of  lectures  which  he  now 
began  to  deliver  on  criminal  jurisprudence.  The  views  set 
forth  in  these  lectures  and  elaborated  in  his  Lehrhvch  des 
gemeinen,  in  Dentscldand geltenden  peinlirhen  Rechts  (1801 : 
14th  ed.  1847)  placed  him  at  the  head  of  the  new  school  of 
jurists  called  Kigorists,  who  maintained  that  the  decisions 
of  judges  should  be  strictly  subordinate  to  the  text  of  the 
penal  law  and  never  rendered  at  discretion.  In  the  Lehr- 
buch  he  was  also  the  first  to  systematically  develop  the  in- 

timidation theory  of  punishment,  which  he  had  previously 
advanced  in  his  work  on  the  Crime  of  High  Treason  (1798). 

The  effect  of  Feuerbach's  works  was  not  only  to  arouse  a 
strong  feeling  against  vindictive  punishments,  but  ultimately 
to  effect  a  reform  of  the  entire  system  of  criminal  jurispru- 

dence. In  1801  he  was  made  a  professor  at  Jena,  but  in  the 
following  year  accepted  a  call  to  Kiel.  In  1805  he  filled  an 
office  in  the  department  of  justice  and  police  at  Munich, 
and  in  1808  was  appointed  privy  councilor.  Having  at- 

tracted the  favorable  notice  of  the  Bavarian  Government  by 

liis  Critique  of  Kleinschrod's  Project  of  Criminal  Law  for Bavaria,  he  was  commissioned  to  plan  a  new  criminal  code, 
which  was  promulgated  in  1813.  and  subsequently  taken  as 
a  model  for  the  reformation  of  the  penal  codes  of  several 
other  countries.  He  published  Merkwurdige  Kriminals- 

rerhtsfalle  (1808-11),  and  Betrachtungen  'iiber  die  Oe- schwornengerichte  (1813).  pointing  out  in  the  latter  work 
the  defects  of  the  jury  system.  He  wrote  a  number  of  patri- 

otic pamphlets  in  the"  war  of  liberation  1813-14.  and  in  the latter  year  was  appointed  second  president  of  the  court  of 

appeal"  at  Bamberg.  In  1817  he  became  first  president  of 
the  court  of  appeal  at  Anspach.  In  1832  he  published  his 
Crime  against  a  Soul,  presenting  the  first  careful  analysis 
of  the  remarkable  case  of  Kaspar  Hauser  (<;.  ?•.).  D.  at 
Frankfort-on-Main.  May  29,  1833,  just  after  having  edited  a 
collection  of  his  Kleine  Schriften.  See  Leben  iind  Wirken 

Anselm  von  Peuerbachs,  by  his  son  Ludwig,  the  noted  phi- 
losopher (2  vols.,  1852).  F.  M.  Colby. 

FeiiiHiiiits.  fo'yaaiV  [.so  called  from  Feuillans.  a  village near  Toulouse  where  their  first  abbey  was  situated]:  the 
inembers  of  certain  congregations  of  reformed  Cistercian 
monks  and  nuns.  Jean  de  la  Barriere,  abbot  of  Feuillans 

(d.  1600),  began  the  reform  in   1567.     The  reform   was  ap- 
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proved  by  the  ijope  in  iriHfi  ami  loHT.  'I'licir  first  house  in 
Paris  was  instituted  in  1588.  Tlieir  severe  rule  was  miti- 

gated in  1595.  The  congrpf^ation  was  divided  in  16:i0  into 
that  of  Notre  Dame  de  Feuillans  and  the  reformed  Ber- 
nardines  (the  latter  Italian).  Nuns  were  admitted  to  receive 
the  rule  of  tlie  Feuillants  in  1588. 

The  original  abbey  at  Finiillans  {Ftdium,  Fulium),  in 
Haute-Cxaronne,  Languedoe,  18  miles  from  Toidouse,  was 
founded  in  1163.  The  elul)  founded  in  Paris  in  1790  by 
Lafayette,  Sieyes,  La  Roehefoucald.  and  others,  and  wliicli 
advocated  moderate  opinions,  called  itself  Feuillants,  fn^ni 
the  convent  in  which  they  met.  On  Mar.  28,  17!)1.  it  was 
broken  up  by  a  mob.  The  name  Feuillants  was  in  ITUl 
given  to  the  right  and  the  extreme  right  in  the  French 
legislature. 

Feuillet,  ffi'yii'.  Octave  :  novelist  and  dramatist ;  b.  at 
St.-L(5,  JIanche,  France,  Aug.  11,  1833;  educated  at  the 
College  of  Louis-le-Grand  at  Paris,  where  he  distinguished 
himself ;  entered  upon  his  literary  career  in  1844  uniler  tlie 
name  of  Desire  Hazard,  and  since  that  time  has  been  a 
constant  contributor  to  various  newspapers  and  periodicals, 
and  subsequently  wrote  many  novels,  comedies,  dramas,  and 
farces,  most  of  which  were  received  with  mucli  favor. 
Among  his  dramas  are  L<i  Nuit  Terrible,  La  Crise,  La 
Tentation,  Redemption,  and  Le  fiphi/nx :  and  of  his  novels, 

the  best  known  perhaps  are  Bellah,  Le  Roman  d'un  Jeune Homme  Pauvre,  and  La  Jlorte.  In  1863  he  was  elected  to 
fill  the  chair  in  the  French  Academy  left  vacant  by  the 
death  of  Eugene  Scribe.     D.  in  Paris,  Dec.  38,  1890. 

FeulUeton,  fo'ye-toiV  [Fr.,  dimin.  of  feuillet,  sheet  of 
paper,  dimin.  of  feuille,  leaf,  sheet  <  Lat.  fo'liiim,  leaf] :  in French  journalism,  the  name  of  that  part  of  the  sheet  which 
contains  the  literary  intelligence,  criticism,  and  other  sim- 

ilar matter.  The  feuilleton  often  contains  tales,  either  com- 
plete or  serial.  Hence  a  light  romance  written  for  a  jour- 

nal is  often  called  a  feuilleton. 

Feval,  f^'valir,  Paul  Henri  Oorextin  :  novelist ;  b.  at 
Rennes,  France,  Sept.  37,  1817:  admitted  to  the  bar  at  his 
native  place,  but  soon  became  an  author.  Among  his  novels 
the  following  have  been  translated  into  English  :  The  Lover 

of  Paris  (1846) ;  Tke  Duke's  Motto  (1868)1  The  Woman  of Mystery  (1864);  and  Thriee  Dead  (1869).  Was  made  an 
officer  of  the  Legion  of  Honor  in  1869.     D.  Jlar.  1887. 

Fever  [0.  Eng.  fefer,fefor :  Mod.  Germ.,  Fieber,  from  Lat. 
febris  >  Fr.fievre]:  a  condition  of  the  animal  body  char- 

acterized by  a  measurable  and  continuous  elevation  of  the 
general  temperature.  This  clefiuition  excludes  short  acces- 

sions of  heat  due  to  accidental  anil  ephemeral  causes,  and 
purely  local  elevations  of  temperature,  and  limits  the  notion 
of  fever  to  a  state  which  is  a  concomitant  of  disease.  In 
fever  the  functions  of  the  body  are  disturbed,  and  usually 
in  proportion  to  the  variation  from  the  normal  heat  of  the 

body  (37°  C,  98-6°  F.). 
It  is  not  exact  to  speak  as  if  fever  could  occur  iis  a  dis- 

tinct and  particular  disorder,  for  fever  is  always  and  only 
a  condition  dependent  upon  a  disorder  of  some  part  or  sys- 

tem of  the  body,  altliough  certain  diseases  are  commonly 
called  fevers  because  a  rise  of  temperature  is  in  them  a  con- 

stant symptom,  as  typhoid  fever,  scarlet  fever,  etc. 
In  the  condition  known  as  fever  there  is  a  definite  order 

of  events,  spoken  of  in  medical  books  as  the  stages  of  (1) 
invasion,  (3)  domination,  (3)  decline.  In  a  typical  fever 
the  first  stage  is  marked  by  a  sensation  of  general  malaise, 
of  bodily  as  well  as  mental  languor,  sometijnos  of  headaclie, 

with  pains  to  the  back  and  limbs,  loss  of  appetite,  an'  ac- 
celerated and  rather  small  pulse,  and  great  sensitiveness  of 

the  skin  in  the  temperature  of  the  surrounding  atmosphere, 
and  a  chill  may  set  in,  causing  involuntary  shaking  of  jiarts 
of  the  body,  with  paleness  of  the  surface  and  a  bluish  tinge 
of  the  nails  and  lips.  This  stage,  after  having  lasted  a  cer- 

tain length  of  time,  gives  way  to  a  sensation  of  heat  not  mere- 
ly felt  by  the  patient  himself,  but  also  appreciable  l^y  others. 

The  skin  becomes  turgid  and  congested,  feels  hot  and  dry, 

the  pulse  remains  quick,  but  is  fuller,  the  respiration  "is more  hurried  and  irregular,  tliero  is  general  restlessness,  the 
thirst  is  intense,  the  a[ipetite  is  lost,  the  tongue  is  coated 
with  a  whitish  film,  the  mucous  membrane  of  the  mouth 
and  throat  is  dry,  the  urine  is  scanty,  of  a  deeper  color,  and 
of  a  greater  specific  gravity :  and  the  patient,  who  during 
the  cold  stage  could  hardly  get  on  clothing  enough,  wants 
to  free  himself  from  every  covering.  After  this  stage  of  dry 
heat,  the  skin  breaks  out  in  a  profuse  sweat,  the  dryness  of 
the  mouth  and  the  thirst  diminish,  the  respiration  becomes 

deeper,  more  regular,  and  less  frequent,  the  pnl.se,  still  ac- 
celerated, is  full  and  bounding,  tlie  patient  grows  calmer, 

and  often  falls  into  a  sleep,  out  of  which  he  awakes  willi  a 
pleasant  sensation  of  well-being,  although  more  or  less  debili- tated. 

Not  all  the  symptoms  just  described  must  necessarily  be 
present.  It  is  not  always  that  fever  is  ushered  in  with  a 
chill.  Very  often  only  slight  horripilations,  goose-flesh,  ami 
insignificant  rigors  precede  the  development  of  inten.se 
heat,  which  may  pass  otf,  scarcely  jnoistening  the  skin  by 
sweat.  Instead  of  great  muscular  pain  and  a  torturing  sen- 
sati<in  of  restlessnes.s,  there  may  he  not  more  than  a  rattier 
voluptuous  feeling  of  lazines.s,  and,  in  ]ilace  of  a  distressing 
confusion  of  ideas,  a  not  unpleasant  play  of  the  fancy  may 
exist.  The  appetite  is  not  always  wholly  lost,  nor  is  the 
thirst  necessarily  great.  The  pulse,  never  as  slow  as  in 
health,  either  from  individual  peculiarities  or  from  bodily 
enfeeblement  antedating  the  fever,  or  from  long  duration 
of  the  fever,  may  show  great  frequency,  and  yet  not  denote 
a  very  grave  febrile  state,  provided  other  symptoms  are 
moderate.  The  symptoms  vary,  too.  in  consequence  of  the 
influence  of  local  diseases,  or  according  to  the  duration  of 
the  felirile  process.  With  all  these  variations,  producing 
the  most  ditferent  types  of  fever,  the  totality  of  symptoms 
so  strikingly  impresses  the  mind  of  even  non-professional 
observers  that  hardly  ever  is  a  mistake  made  in  pronouncing 

a  patient  "  feverish." There  is  one  symptom  which  is  never  wanting  in  fever, 
which  can  be  measured  with  mathematical  exactitude,  and 
which  furnishes  a  standard  of  comparison  between  fevers  of 
ditferent  degrees  of  severity :  it  is  the  increase  of  the  temper- 

ature of  the  body  as  determined  by  the  thermometer.  The 
thermometer  furnishes  not  only  an  indication  of  the  progress 
of  any  fever,  but  is  a  valuable  aid  in  discriminating  between 
different  diseases  in  which  fever  is  a  prominent  symptom. 
This  is  due  to  the  fact  that  in  different  fevers  there  are 

characteristic  alterations  of  temperature,  marked  by  an  or- 
derly progress  of  elevation  or  depression,  occurring  at  regu- 

lar intervals,  and  rising  or  falling  within  definite  limits. 
In  a  former  edition  of  this  cyclopa?dia  it  was  stated  that 

the  classification  of  fevers  is  based  partly  on  scientific,  part- 
ly on  practical,  partly  on  purely  arbitrary  grounds,  and  that 

the  princijial  and  really  scientific  distinction  is  between 
idiojmfh ic  {\irunnvy}  and  si/iii/;tomatie  (secondary)  fevers,  the 
first  class  comprising  those  varieties  in  which  the  fever  is  the 
only,  orat  least  the  first  (primary),  morbid  action,  so  that  local 
disorders  occurring  in  the  course  of  the  fever  must  be  consid- 

ered as  depending  upon  it.  This  is  not  in  accordance  with 
the  facts  of  patliology.  As  stated  above,  fever  is  only  a 
symptom,  and  it  is  not  correct  to  classify  as  idiopathic  the 
zymotic  or  miasmatic  fevers,  for  these  are  dependent  upon 
disorders  of  tissues  of  the  body  (the  blood  is  technically  a 
tissue)  as  truly  as  are  those  fevers  the  names  of  which  are 
derived  from  the  morbid  process  which  lies  at  their  root ; 
for  example,  inflammatory,  catarrhal,  rheumatic,  hectic 
fevers,  or  fevers  named  after  the  organs  whose  diseased  con- 

dition causes  them — brain,  lung,  gastric,  and  enteric  fevers. 
An  illustration  of  an  inexact  term  is  furnished  by  the 

name  "  bilious  fever,"  which  is  a  condition  characterized  by 
more  or  less  depression,  sometimes  nausea,  usually  disturb- 

ance of  the  bowels,  with  coating  of  the  tongue  and  loss  of 
appetite.  It  is  most  common  in  persons  whose  skin  is  of  a 
dusky  coloi',  and  who  are  of  the  brunette  tyjie  in  general. 
It  is  so  named  because  it  is  supposed  to  be  dependent  upon 
an  excessive  formation  of  bile.  This,  however,  is  not  the case. 

The  name  of  some  fevers  is  derived  from  some  predomi- 
nating symptom — e.  g.  typhus  (Gr.  tS</>os,  stupor),  eruptive, 

lireak-lione.  siiotted.  scarlet,  yellow  fever.  Sometimes  the 
real  or  supposed  cause  is  made  use  of  to  give  the  name — e.  g. 
midarial.  septic,  hay,  jail,  shiii  fever,  the  febrile  process, 
while  having  its  stages  of  rise,  height,  and  decline,  does  not 
run  through  them  with  an  even  tenor,  but  certain  oscilla- 

tions occur,  the  febrile  symptoms  showing  an  exacerbation 

and  a  renu'ssion  every  twenty-four  hours,  or  even  in  a  short- 
er time.  The  exacerbation  in  the  greatest  nnml.ier  of  cases 

sets  in  in  the  evening  and  advances  until  about  midnight, 
when  the  remission  commences,  so  that  in  tlie  morning 
hours  the  temperature  is  at  its  lowest  point  for  any  day.  It 
the  temperature  never  falls  to  the  normal  point,  the  fever 
is  called  a  continued  or  continuous  one.  If  at  some  time 
it  falls  nearlv  to  the  normal  point,  the  fever  is  called  re- 

mittent. If  the  febrile  symptoms  disappear  altogether,  to 
return  on  another  dav,  the  fever  is  called  intermittent.    An 
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int(^rmittent  I'l'ver,  in  wliich  llir  fever  returns  every  day,  is 
eiilled  quotidian  ;  if  it  return  on  tlu;  third,  fifth,  or" seventli (Uiy,  iind  so  on,  it  is  c!ille<i  Icrtian;  if  on  every  fonrtli  (hiy 
(1,  4,  7,  10,  etc.),  it  is  called  quartim.  A  fever  lasting  with 
certain  well-mai'ked  symptoms  for  several  days,  then  di.s- 
ap|)earinK  and  returning  after  a  few  days'  intermission,  is 
called  ri'litpsing  fever. 

To  understand  fully  what  occurs  in  fever,  conditions 
would  have  to  be  fulhllcd  which  are  either  totally  hidilen 
or  obsmire,  or  the  realization  of  which  is  surrounded  by 
such  dillii'ulties  that  they  have  become  oidy  partially  solved. 
Granted  a,  thorough  knowledge  of  the  aiuitomical  structure 

of  the  organs  and  the  systems  of  the  body  in  perfei't  health ; 
of  their  chemical  composition:  their  relatives  and  total 

weight:  of  the  quantity  and  quality  of  seci'clions  and  ex- 
cretions: and  testing  the  same  individual  just  emerging 

from  a.  fever  in  all  these  respcitts — the  ultimate  changes 
wrought  l)y  fever  would  be  apparent. 

To  understand  how  these  changes  have  been  produced  it 
would  be  necessary  to  know  the  quantity  and  chemical  con- 

stitution of  solid  and  liquid  food  consumed  during  the 
fever,  the  alternation  of  the  circulation,  the  air  inspired 
and  expired,  the  quantity  of  forc(^  ex|)endcd  by  voluntary 
and  involuntary  motion,  the  qiutntily  and  chemical  compo- 

sition of  all  secretions  and  excretions,  and  finally,  the 
amount  of  animal  heat  generated  during  the  feviT.  More- 

over, to  guard  against  any  error  vitiating  the  value  of  these 
facts,  it  would  be  nece-ssary  to  eliminate  all  the  influences 
of  local  diseases,  producing  the  fever  or  being  produced  by 
it.  Moreover,  all  the  above  occurrences  would  have  to  be 
gathered,  not  as  a  whole,  but  in  parts,  in  regular  intervals, 
some  of  them  if  not  hourly  at  least  twice  a  day,  as  it  is 
known  that  periodical  fluctuations  take  place  in  the  physio- 

logical state  during  the  night  and  day.  Of  all  these  matters 
only  a  very  small  part  ha.s  been  studied  with  such  frequency 
and  thoroughness  that  results  have  been  gained  which  are 
beyond  doubt. 

Instead  of  philosophical  speculations  and  the  coining  of  a 
more  or  less  ingenious  hypothesis,  a  true  scientific  method 
of  observation  and  experiment  rules  the  science  of  pathol- 

ogy ;  and  if  no  great  advances  have  been  made  in  clearing  up 
the  pathology  of  fever,  it  is  not  altogether  because  the  ways 
are  unknown,  but  because  the  means  and  time  to  unravel  the 
complex  nuize  of  the  febrile  process  are  not  furnished  even  to 
scientific  institutions,  not  to  speak  of  single  individuals. 
What  is  known  with  some  degree  of  certainty  is  this :  that 

the  waste  of  organic  material  is  not  merely  owing  to  a  di- 
minished supply  of  food  or  to  an  imperfect  assimilation,  but 

that  of  all  organic  substances  the  albumen  of  the  body  is 
disproportionately  consumed.  This  is  shown  by  the  fact 

that  more  than  double  the  quantity  of  urea  is  "eliminated than  is  normal.  The  quantity  of  urea  can  not  be  increased 
unless  a  corresponding  decomposition  of  nitrogenous  sub- 

stances by  oxidation  takes  place.  Further,  more  carbonic 
acid  gas  is  given  off,  partly  by  breathing,  partly  by  insensi- 

ble loss,  than  under  the  same  conditions  in  a  state  of  healtli. 
The  same  is  true  of  water.  But  neither  of  these  substances 

is  lost  in  so  great  a  proportion  as  urea.  The  coloring-mat- 
ter of  the  urine  is  increased  in  quantity,  indicating  disinte- 

gration of  the  red  blood-corpuscles  and  of  the  muscles.  The 
urine,  too,  contains  a  much  greater  proportion  of  salts  of 
potash — another  evidence  of  the  waste  of  red  blood-corpuscles 
and  muscles.  The  changes  which  have  been  alluded  to  can 
not  occur  except  by  increased  oxidation,  and  as  oxidation 
is  a  source  of  heat,  during  fever  more  heat  is  produced. 
This  increase  of  heat  in  the  body  takes  place  even  during 
the  cold  stage,  and  although  the  oiiter  parts  are  colder  than 
they  are  normally,  yet  within  the  cavities  of  the  body  by 
use  of  the  thermometer  an  increase  of  heat  is  demonstrated. 

The  increase  of  heat-production  in  fever  is  compensated 
to  a  certain  extent  by  conduction,  radiation,  and  evapora- 

tion from  the  surface,  or  by  all  three  combined  ;  but  the  won- 
derful regulation  by  which  the  body  in  the  physiological 

state  keeps  its  temperature  at  about  87°  C.  (98'6°  F.),  con- 
ti'acting  the  blood-vessels  of  the  skin  if  the  surrounding 
medimn  is  cold,  and  causing  evaporation  by  sweat  if  the  sur- 

rounding medium  is  hot,  is  mati'rially  tierverted  in  fever. 
Limit<'d  and  fragmentary  as  is  the  knowledge  of  pathol- 

ogy of  fever,  even  less  is  known  of  its  origin.  It  appears 
clear  that  irritation  of  the  peripheral  nerves,  as  of  the  intes- 

tines or  of  the  skin,  may  produce  impressions  upon  certain 
parts  of  the  brain  which  result  in  changes  in  the  bodily 
temperatures,  and  it  seems  to  bo  proved  that  irritation  or  in- 

jury of  a  definite  region  of  the  anterior  part  of  the  cortex 

of  the  brain  has  a  decided  effect  upon  the  jirocess  of  heat- 
production,  while  psychological  processes  undoubtedly  in- 

fluence it.  Fever  can  also  be  [iroduceil  cxpcrimenlully  by 
injecting  .se[)tic  substances  into  the  Ijlood,  and  .secondary 
fevers  are  proljaldy  generated  in  a  similar  numner,  the  orig- 

inal disease  producing  some  substance  wliich  contaminates 
the  blood. 

Pathologists  of  the  humoral  school  believed  that  organic 
and  chemical  changes  in  the  lilood  are  sullicicnt  so  to  alter 
the  whole  process  of  nutrition  and  assimilation  that  a  gen- 

eral disease,  called  fever,  would  result.  According  to  their 
views,  the  nervous  system  would  be  a  mere  registering  appa- 

ratus for  changes  of  psychological  conditions  without  origi- 
nating or  influencing  them.  The  more  recent  opinion  is 

that  changes  of  temperature  are  brought  about  largely  by 
the  influence  excrtecl  njion  iiorlionsof  tlu^  nervous  .system 
by  some  irritant — irritants  usually  reaching  these  points  by 

way  of  the  blood.  Like  other  functions,  that  of  the  pro'- duction  of  heat  is  under  regulation  by  the  brain  anif  its 
nervous  prolongations.  The  most  important  varieties  of 
fever  are  described  under  their  several  titles. 

KevLsed  by  CuARLiiS  W.  Dulles. 

Fever  Biish  :  a  handsome  shrub  (Bmsoin  odoriferum.,  or 
Lindera  benzoin)  of  the  fannly  Liiiirnci'ii' ;  common  in  the 
Northern  U.  S.  Decoctions  of  its  bark  ajul  leaves  have  been 
used  for  aromatic  and  stimulant  drinks  in  low  fevers.  Its 
red  spicy  berries  have  afforded  a  poor  substitute  for  allspice. 
It  is  also  called  spice  bush  and  benjamin-tree. 

Feverfew  [M.  Eng.  fevyrfe.w  <  0.  Eng.  fefcrfiige.  fe.fe.r- 

fugia  <  Lat.  fehrifiiyid,  the  centaury,  liter.,  a.  febrifuge'] :  a large  perennial  herb  (Pyrethrum.  parfhenium)  of  the  family 
Composites,  resembling  chamomile,  and  a  native  of  Europe, 
sparingly  naturalized  in  the  U.  S.  There  are  some  fine  cul- 

tivated varieties,  which  are  prized  in  the  flower-garden.  It 
was  formerly  much  used  as  a  deobstruent.  tonic,  and  febri- 

fuge. A  related  species  yields  the  so-called  Persian  insect- 

powder. Feverwort,  Wild  Ipecac.  Horse  dientian.  or  Tinker's 
Weed:  a  coarse  perennial  lierfi  of  the  L^.  S..  the  Trio-'tteiim 
perfoliafum  of  the  family  Caprifoliacew.  Its  root  is  used 
as  a  cathartic  and  emetic.  It  is  mild  and  usually  safe.  A 
smaller  species,  Trioxteum  angustifolium,,  grows  in  the 
Southern  U.  S. 

Few,  William:  U.  S.  Senator:  b.  in  Baltimore  eo..  Md., 
June  8,  1748:  removed  in  1758  to  Orange  co.,  N.  C,  and  to 
Georgia  in  1776.  He  was  chosen  to  the  State  convention  to 
form  a  constitution,  as  also  to  the  assembly,  and  made  one 
of  the  council.  With  the  rank  of  colonel  he  served  in  the 

war  of  the  Revolution  ;  in  1778  he  became  surveyor-general, 
and  also  presiding  judge  of  the  Richmond  County  court. 
Prom  Jan.,  1780,  to  1783  he  was  delegate  to  the  old  Con- 

gress, and  also  in  1786;  a  member  of  the  national  constitu- 
tional convention  in  1787,  and  of  those  of  the  State  of 

Georgia  in  1706  and  1798  ;  U.  S.  Senator  from  Georgia  1789- 
93,  and  then  three  years  on  the  bench.  He  removed  to  New 
York  in  1799,  and  was  afterward  in  the  State  Legislature, 
commissioner  of  loans,  and  mayor  of  the  eitv.  D.  at  Fish- 
kill,  N.  Y.,  July  16,  1828. 

Feyeil,  fa'i-a'an,  Eugene:  genre-painter;  b.  at  Bey-sur- 
Seille,  Meurthe-et-Mosclle,  France.  Nov.  1.3,  1815.  Pupil  of 
Paul  Delaroche ;  second-class  medal.  Salon.  1880;  third- 
class,  Paris  Exposition,  1889 ;  Legion  of  Honor  1881.  His 
pictures  of  fisher-folk  are  meritorious,  notable  for  delicate 
color.     Studio  in  Paris.  W.  A.  C. 

Feyen-Perrin,  -par  ran',  Pran^ois  Nicholas  Augustin: 
genre-painter ;  b.  at  Bey-sur-Seille,  Meurt  he-et-Moselle, 
Prance,  1829.  Pupil  of  Yvon  and  Leon  Cogniet:  medals. 
Salons,  1865  and  1874 :  Legion  of  Honor  1878.  He  gener- 

ally painted  pictures  of  fisher-life,  and  though  his  pictures 
are  not  without  good  technical  qualities,  they  are  weakly 

sentimental  in  expression.  lieturn  of  Fisher-girls  at  Can- 
cale  (1874)  is  in  the  Luxembourg  Gallery,  Paris.  D.  in  Paris, 
Oct.  14,  1888.  W.  A.  C. 

Fez :  chief  city  of  Morocco  and  residence  of  the  sultan ; 
160  miles  S.  S.  E.  of  Tangier,  with  which  it  is  connected  by 
only  a  bridle-path  (see  map  of  Africa,  ref.  1-R).  It  is  a 
beautiful  and  picturesque  city  from  without,  but  filthy 
within.  It  is  the  commercial  center  of  the  country  and  ad- 

jacent desert,  and  has  important  manufactures  of  silk,  wool, 
and  leather.  There  are  sulphur  baths  in  the  vicinity.  It 
was  built  probably  in  793.  and  was  long  the  capital  of  the 
Mohammedan  states  of  West  Africa.     The  Moors  considered 
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it  the  finest  city  in  tlic  Wdi-lil.  It  was  once  a  jireat  seat  of 
learning,  and  is  still  held  in  great  veneration.  Pilgrimages 
were  once  made  to  Fez  when  tlie  roail  to  Mecca  was  consid- 

ered unsafe.  The  Turkish  cap  or  "fez"  was,  until  recent 
times,  made  here  exclusivclv.  The  population  is  vai'iously 

estimated  at  from  50,000  to'loO.OOO.  M.  \V.  11. 
Fezzan,  fez-zaan'  (anciently  Phancniia):  a  kingdom  of 

Northern  Africa:  between  hit.  24  and  81'  N.  and  Ion.  13" 
and  17°  K. ;  Iwunded  N.  by  Tripoli,  and  on  the  other  sides 
by  the  Sahara.  Tlie  northern  part  of  the  country  is  covered 
with  bare  hills  of  black  quartz  sandstone,  without  rivers 
and  almost  without  vegetation.  The  southern  part  is  level 

land,  often  c<msistiMg  of  dry  sand.  Only  one-tenth  of  the 
soil  is  cultivable.  The  climate  is  in  summer  extremely  hot, 

and  at  all  seasons  very  dry.  Wheat  and  liarley  are  culti- 
vated; dates,  figs,  and  lentils  are  tlie  [jrincipal  articles  of 

food.  Horses  and  camels  are  reared,  but  cattle,  and  even 

sheep,  are  rare.  Lions,  tiger-cats,  and  jackals  are  abundant ; 
also  gazelles  and  ostriches.  The  inhabitants,  whose  number 

is  estimated  at  about  .'iO.OOO,  are  a  mixed  race  of  Berbers, 
Tuaricks,  Arabs,  and  N<'groes.  They  are  governed  by  a 
sultan,  who  pays  a  tribute  to  the  viceroy  or  valy  of  Tripoli. 
Murzuk  is  the  capital,  and  the  rendezvous  for  the  caravans 
coming  from  Cairo,  Tripoli,  and  Timbuctoo,  which  occasion 
a  considerable  trade. 

Fiber,  or  Fibre  [from  Vr.  fibre <^Liit.Jibra.  fiber,  filament]: 

a  delicate,  thread-like  portion  of  the  tissue  of  a  plant  or  ani- 
mal ;  also  a  substance  composed  of  such  filaments.  Man  has 

for  ages  availed  himself  of  the  filamentous  character  of  va- 
rious parts  of  plants  to  make  clothing,  domestic  utensils, 

parts  of  instruments  of  the  chase,  and  shelter  for  himself 
and  his  possessions.  The  animal  kingdom  has  also  been 
laid  under  contribution  from  the  earliest  times,  and  even 
the  mineral  kingdom  contributes,  in  the  substance  known  as 

asbestos,  a  fiber — in  the  general  sense  of  the  word — which 
has  various  uses  in  the  arts.  The  history  of  the  employ- 

ment of  these  different  materials,  their  uses,  and  the  details 

of  those  processes  of  manufacture  by  which  they  are  eon- 
verted  into  fabrics  for  the  use  of  man,  l.ielong  properly  to 

the  different  articles  in  this  work  in  which  they  are  sever- 
ally described.  (See  Silk,  Wool,  etc.)  But  the  minute  char- 

acteristics of  the  principal  vegetable  fibers,  and  the  points 
on  which  their  value  for  particular  purposes  depends,  are 

most  conveniently  studied  by  grouping  them  under  one  sub- 
ject. Anatomically  considered,  vegetable  fibers  may  be  re- 

ferred to  three  different  sources:  viz.,  (1)  p>lant-hairs,  (3) 
fibro-vascular  bundles,  or  (8)  tlie  separate  constituents  of 
the  latter.  (1)  Tlie  important  plant-hairs  employed  for  tex- 

tile purposes  are  the  long,  single  cells  which  are  attached  to 

the  seeds  of  certain  species  of  Oosnypium  (cotton).  (3)  Fil  u-o- 
vascular  bundles  are  obtained  from  the  stems  of  monocoty- 
ledonous  plants,  and  consist  chiefly  of  long  bast-cells,  witli 
an  admixture  of  spiral  duets  (e.  g.  Manilla  hemp).  (3)  The 

principal  elements  of  fibro-vascular  bundles  of  dicotyledons 

— namely,  bast-cells  and  woody  tissue — are  u.sed  separately 
as  fibers  for  spinning  or  for  paper-making  (e.  g.  flax  and 

poplar-wood).  These  structures  are  cells  of  difl'erent  shapes, 
sizes,  and  thickness  of  wall.  Although  they  are  derived 
from  sources  so  different,  they  possess  in  common  certain 
chemical  and  physical  properties  which  must  be  considered 
before  an  examination  of  individual  fibers  is  undertaken. 

Chemical  Characters. — The  jirincipal  material  of  vege- 
table tissues  consists  of  cellulose  (CnHioOs,  or  some  higher 

multiple,  CisHsoOis).  This  is  generally  accompanied  by  an 
incrusting  substance  which  greatly  reduces  the  flexibility  of 
the  fiber.  Fibers.are  freed  from  this  incrusting  matter  by 

the  careful  use  of  "acids,  alkalies,  and  bleaching  agents.  Cel- lulose dissolves  in  an  ammoniaeal  solution  of  cupric  oxide. 
For  an  account  of  other  changes  produced  by  chemical 
agents,  see  Guncottox,  and  Papf.r. 

Physical  Properties. — Fibers  vary  in  color,  from  the  snow- 
white  of  china-grass  (Biihmeria  nivea)  to  the  grayish  black 
of  Tillandsia.  All  vegetatile  fibers  are  doubly  refringent  in 
polarized  light.  The  conductive  power  of  vegetable  fibers 
for  heat  appears  to  lie  greater  in  tlie  direction  of  the  length 
of  the  fiber  than  perpendicular  to  it.  The  hygroscopic  power 
of  fibers  is  shown  in  the  following  table  by  Wiesner  (Roh- 
sloffe,  %  393) : 

™|jp_  Perccnt-ipe  of  water  Grentest  amount 
when  air-dry.  of  water. 

Esparto    0'J.">  V.iin 
Belgian  flax    570  i:j-90 
Cotton    666  20-9',l 
Fresh  jute    6-00  ZiSU 
Manillaheuip    18-50  about  40  00 

Cof/un. — Cotton  fibers  arc  the  hairs  wliich  grow  upon  the 
seeds  of  species  of  Gossypium,  plants  lichmging  to  the  mal- 

low family.  Five  species,  now  much  mixed  up,  produce 
most  of  the  cotton  of  commerce — G.  ar/mreii>n.  harhudenHe, 
herbaceum,  hirsutum,  reliyiijimm.  In  India  and  China  G. 
arboreum  ami  religiosum  are  extensively  cult  ivated  ;  G.  hir- 
su/iiiii  is  common  in  the  West.  Indies:  ( r .  barlmdenxe  and 
herbaceum  are  those  best  known  in  the  V .  S.  The  seeds  are 

numerous  in  the  capsule  (boll),  wliich  sjih'ts  from  the  top 
into  three  or  five  [larts  as  the  fruit  ripens.  Each  seed  is 
clothed  with  delicate  cells  of  variable  length.  Very  short 
hairs  are  mixeil  thickly  with  the  longer  cells,  which  are  used 

as  fibers.  The  longer  cells  vary  in  length  within  certain  lim- 
its in  different  species;  the  following  measurements  by  Wies- 

ner are  averages : 

Gossypium  barbadense    3'H!1-4  (),")  cm. 
arboreum    2'50 

"  herbaceum    l*o:j-I  "88  cm. 

The  cells  are  slender  cylinders,  with  a  slight  enlargement  a 
little  above  the  base,  after  which  they  taper  to  the  summit. 
The  thin  walls  collapse  and  twist  as  the  seed  ripens,  so  that 

the  slender,  tapering  tubes  become  spiral  banrls.  The 
breadth  of  the  flattened  cells  varies  in  different  species. 
The  measurements  (from  Wiesner)  are  given  in  fractions  of 
a  millimeter : 

G.  barbadense,  0  0I!)2-0-02r9,  most  common  0-0252 
G.  arboreum.      0 - 0200-0 •  m78.      "  "         0  0299 
G.  herbaceum,    0  0119-0  0S20,      "  "         0-0189 
G.  religiosum,    0' 02.55-0  0400,      "  "         0-0333 

The  spiral  is  irregular,  sometimes  turning  to  the  right  and 

then  abruptly  turning  in  the  opposite  direction ;  occasion- 
ally there  is  simply  a  folding  of  one  edge  of  the  band  over 

the  other.  These  spirals  adapt  the  cells  for  spinning.  Con- 
tiguous fibers  cling  together  slightly  by  interlocking  their 

spirals  as  they  are  drawn  out,  and  this  slight  grasp  is 
strengthened  by 
torsion  of  the 

thread  at  the  spin- 
dle. Length  of 

fiber  is  known  in 
the  cotton  trade 

as  length  of  "  sta- 

ple." 

Under  a  magni- 

fying (lower  of  300 
diainetcis  the  fiat- 
tened  cell,  if  ri|ie, 
exhibits  plainly 

the  cell-walls  and 

the  space  between 
them,  which  is 
filled  with  air.  In 

exceptitmal  cases 
the  walls  are  thick, 

and  then  the  air- 

space is  reduced 
to  a  slender  dark  line.  The  surface  of  the  wall  has  a  eutic- 
ular  layer,  which  may  appear  unevenly  striated,  somewhat 
granular,  or  nearly  smooth.  When  a  cotton  fiber  is  placed 

in  an  ammoniaeal  solution  of  cupric  oxide,  the  cell-wall  dis- 
solves, and  leaves  the  cuticular  layer  somewhat  altered  in 

shape.  The  same  phenomenon  is  observed  in  the  case  of 

other  plant-hairs — for  instance,  vegetable  silk — but  never  in 
bast-cells.  This  use  of  the  solvent  serves  for  the  positive 

discrimination  of  the  textile  plant-hairs.  The  cotton  fiber  is 
usually  white,  but  may  be  tinged  yellow  (G*.  religiosum). 
The  finer  short  fibers  are  frequently  colored  green  {G.  hirsu- 
tinii).  This  becomes  rose-red  on  the  addition  of  dilute  acid, 
but  the  green  color  is  restored  by  ammonia.  The  removal 
of  the  cotton  fiber  from  the  epidermis  of  the  seed  is  effected 

without  material  injury  to  the  hairs  of  black-seed  cotton  by 

means  of  the  saw-gin.'  In  green-seed  cotton  the  fillers  are 
more  closely  adherent.  Tlie'shorter  hairs  which  remain  after 
tlie  ginning  are  utilized  in  paper-making.  The  characters 
which  determine  the  commercial  grade  of  cotton  are  length 

of  staple,  fineness,  and  whiteness.  In  sea-island  cotton,  al- 
ways black-seeded  {G.  barliadenfe),  the  latter  qualities  are 

found  combined  with  great  length  of  staple.  The  cotton  of 
Louisiana  is  short-stapled,  fine,  and  white ;  that  from  O. 

religiosum  (and  6=.  flavidum)  is  short-stapled,  fine,  and 

yellow. 
Bomhax  Wool. — The  mature  seeds  of  many  Bomhacem 

are  packed  in  their  capsules  in  a  mass  of  silky  hairs  which 
have  become  detached  during  ripening.     These  hairs  are 

Cells  of  cotton  (170  diam.). 
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single  cells  of  liriiliiiiit  liislcr  juid  a  ycllowish-bruwii  ciilor. 
It  can  not  bo  spun  except  when  niixcil  with  cotton  or  other 
fibers,  wliicli  it  can  in  no  way  improve. 

Vegetable  Sillc. — Under  this  nanic  are  grouped  the  fibers 
which  grow  on  the  seeds  of  many  milkweeds  (AifclcpUi- 
dacem  and  the  like).  The  remarkable  fineness  and  luster  of 
these  fibers  have  led  to  many  futile  altempts  to  employ 
them,  either  alone  or  witli  cotton.  The  fiber  is  so  weak 
and  lu-ittle  that  it  would  be  useless  for  weaving  even  if  it 
could  be  s|iun.  A  species  of  /ieaumnnfin  in  India  yields  a 
vegetable  silk  of  greater  strength  and  ahnost  ]iiire  white- 

ness.    It  is  used  in  the  manufacture  of  artificial  flowers. 

Fibrn-vaficuUir  Jiunilfex  of  Mdnfim/i/lediDioim  I'lunts. — 
New  Zealand  Flax. — This  fiber  is  oblaincul  fi-om  I'litirinium 
tenax,  now  extensively  cultivateil  in  New  South  WaU'S. 
The  leaves  yield  2:3  per  cent,  of  merchantal)le  liber.  The 
fiber  is  yellowish,  and  composed  of  basl-c'clls  mixed  with 
ducts  and  cambium-cells.  The  bast-cells  are  0'0l)H-()-()lSi) 
mm.  broad,  and  2-7-r)-65  mm.  long.  These  form  the  raw 
fiber,  which  often  exceeds  a  meter  in  length.  New  Zealand 
flax  is  fitted  for  cordage  by  its  strength  and  resistance  to 
the  action  of  water  and  the  .Mtmosphere.  According  to  La- 
billardiere,  the  alisolute  strerigllis  of  the  New  Zealand  tlax, 

hemp,  and  fiax  are  in  the  ratio  of  (iO  :  48  :  34'.T  ;  silk  =  100. 
Aloe  Fiber. — This  is  obtained  from  tropical  species  of 

Aloii.  The  fiber  is  white,  of  brilliant  luster,  and  of  nearly 
the  same  thickness  throughout  its  great  length  of  SO-.IO 
cm.  It  is  made  up  chiefly  of  bast-cells  r3-3'73  mm.  long, 
which  do  not  readily  separate  from  the  bundle.  The  fibers 
are  used  in  the  rough  state  for  cordage.  The  finest  aloe 
fibers  are  sjjun  and  woven  for  fine  muslins. 

3Ianilla  Jfemp. — This  fiber,  known  also  in  commerce 
under  the  names  plantain  fiber,  .Siam  hemp,  Menado  hemp, 
and  white  rope,  is  obtained  from  the  clasping  leaf -stalks  of 
Musa  te.r.tilis  of  the  Philippine  islands.  The  fibers  of  other 
species  of  3Iiisa  have  been  employed,  notably  the  plantain 
and  banana.  The  outer  parts  yield  coarse  fibers  7  meters 
long — the  innei',  fiiii'r,  about  3  meters.  The  fiber  consists 
chiefly  of  biist-cells2'7  nun.  long  and  "039  mm.  thick.  Ma- 

nilla hemp  is  used  for  cordage. 
Agave  fiber,  from  Agave  americana.  now  cultivated  in 

many  warm  climates,  is  less  tough  and  flexible  than  Manilla 
hemp.  It  is  extremely  light,  and  is  capable  of  extensive 
use  in  rigging,  but  it  has  been  more  employed  as  an  a<ldition 

to  bristles  in  the  nnuiufaeture  of  brushes.  "  Sisal  hemp '' 
is  the  commercial  name  of  the  fiber  of  Agave  rigida. 

Coc.oanuf  fiber,  from  species  of  Cocos,  a  tropical  palm, 
is  known  in  commerce  under  the  name  coir.  It  consists 
of  the  fibro-vaseular  bundles  of  the  husk  of  the  fruit.  It 
is  reddish-brown  in  color,  very  strong,  and  withstands  the 
action  of  water  for  a  long  time.  It  is  regarded  by  Grothe 
as  the  lightest  of  all  fibers  which  can  be  used  for  making 
cordage.  The  raw  fiber  is  1.5-33  cm.  thick,  and  consists 
of  many  structural  elements.  The  bast-cells  are  the  most  im- 

portant. These  are  from  half  a  millimeter  to  a  millimeter 
in  length,  and  0-016  nnn.  broad.  The  walls  are  unequally 
thickened.  Coir  is  one  of  the  most  important  vegetable 
fibers  of  the  tropics.  It  is  used  for  twine,  cordage,  tapestry, 
brushes,  coarse  paint-brushes,  and  even  machine-belting. 

Pineapple  Fiber. — The  fibers  of  the  leaves  of  several 
species  of  Bromelia  are  employed  for  textile  purposes. 
Bromelia  karatas,  of  South  America,  yields  a  whitish,  glis- 

tening fiber  which  resembles  Manilla  hemp,  but  is  coarser, 
weaker,  and  less  flexible.  The  fibers  are  cylindrical  and 
about  a  meter  in  length,  seldom  exceeding  1-3  mm.  in  thick- 

ness. Its  constituents  are  chiefly  thin-walled  bast-cells, 
with  a  few  spiral  vessels.  When  carefully  prepared  the 
finest  fibers  can  be  used  for  delicate  fabrics. 

Baxt-fibers  from  Dicoli/ledonuas  Plants. — These  are  the 
inner  layer  of  the  l)ark.  They  are  long,  flexible  cells,  with 
thick  walls,  aggregated  with  i>arenchyma  in  bundles  or 
bands  which  are  separated  by  very  narrow  (or  in  some  cases 
wide)  medullary  rays. 

Flax. — This  is  the  bast-fiber  of  species  of  Lin.um.  chiefly 
Ij.  usitatissimum,  of  which  thei'e  are  several  varieties.  The 
separation  of  the  bast-filiers  of  flax,  hemp,  etc.,  from  their 
contiguous  tissues  involves  mechanical  and  chemical  ma- 

nipulations which  are  elsewliere.  described  in  detail.  The 
stems  are  first  subjected  in  mass  to  the  action  of  water, 
cither  cold  or  warm.  A  kind  of  fermentation  ensues,  after 
which  the  bast-fibers  can  be  sejiarated  from  the  surround- 

ing tissues  by  mechanical  means.  The  proces.ses  are  known 
as  "retting"  and  ".scutching."  The  best  results  have  been 
reached  by  what  is  known  as  warm-water  rotting,  fiillowed 

Fig.  3.— Bast-cells  of  flax  (170  diam.). 

by  the  use  of  a  heckliiig  machine,  from  which,  according  to 
the  quality  of  the  fiax-|jlant,  15-30  per  cent,  of  pure  flax 
has  been  obtained.  The  length  (jf  ilax  fibers  tlius  .separated 
varies  from  a  fifth  of  a  meter  to  a  meter  and  two-fifths; 
their  width  varies  from  0'04.5-0'fi30  mm.  The  fil)ers  are 
nuide  u|i  of  regular  cylindrical  cells  which  taper  toward 
the  ends.  The  caliber  of  the  cells  is  very  miinitc.  and  is 
often  reduced  so  that  it  ajipears  a  mere  dark  line.  The 
cells  are  3—4  cm.  long  and  from  0'015-0'017  mm.  broad. 
Here  and  there  minute  canals  are  to  be  detected  in  the 

walls,  and  by  crushing  the  cell-wall  exhibits  spiral  mark- 

ings. The  micro- sco])ic  appearance 
of  fresh  flax  bast- 
cells  differs  from 
that  iiresentecl  by 
manufactured  fiber. 
The  thickening  lay- 

ers of  the  cell- wall 
are  more  or  less 
broken,  and  the  cells 
are  covered  with 
dark  lines  which 
are  nearly  parallel 
to  each  other,  and 

generally  run  in  the direction  of  the 

length  of  the  cell. 
This  appearance  is 
seen  under  a  mag- 

nifying power  of 
300-300  diameters. 
The  liest  flax  fiber  is  whitish,  and  this  aljsence  of  color  is 
secured  by  the  best  methods  of  preparation.  Much  of  the 
Belgian  flax  is  steel-gray,  and  that  of  Egypt  is  grayish  yel- 

low. Flax  has  a  delicate  silky  luster.  The  total  absence 
of  any  luster  is  an  indication  that  the  bast-cells  have  not 
been  wholly  freed  from  surrounding  tissues.  Irish,  Belgian, 
and  Italian  fiax  is  regarded  finest.  The  Irish  fiber  is  very 
fine,  soft  to  the  touch,  and  strong.  Many  Belgian  varieties 
are  nearly  as  fine  as  the  Irish,  and  exceed  it  in  length.  The 
longest  fiijer  comes  from  Egypt.  It  is  coarse  and  hard  to 
bleach,  but  very  strong.  The  use  of  flax  in  the  manufacture 

of  linen  thread' and  linen  fabrics  can  be  traced  further  back 
tlian  that  of  any  other  textile  vegetable  fiber.  It  is  spun 
before  bleaching. 

Jlemp. — This  fiber  consists  of  the  ba.st-cells  of  Cannabis 
sativa,  a  plant  of  the  nettle  family.  Hemp  fiber  is  gener- 

ally longer  than  flax  fiber,  sometimes  reaching  a  length  of 
1  or  2  meters,  or 

even  more.  Whit- 
ish and  grayish 

fibers  are  best, 

the  greenish  come 
next,  and  lastly 

come  the  yellow- ish. Hemp  fiber, 
even  when  finest, 
contains  a  mixture 
of  parenchyma 
with  the  bast-cells. 
Tlie  latter  are  not 

so  regular  as  those 
of  flax.  The  walls 
are  not  always 

equally  thick,  but 
they  are  in  gener- 

al strongly  thick- 
ened, and  exhibit 

the  canals  which 

have  been  described  under  Flax.  The  air-space  in  the  cells 
equals  one-third  of  the  whole  breadth  of  the  cell.  Wiesner 
has  shown  that  an  ammoniacal  solution  of  cupric  oxide 
serves  for  the  discrimination  of  hemp  from  flax.  Under  the 
influence  of  this  agent  the  inner  layer  separates  and  becomes 

much  crumpled,  while  the  outer  portion  of  the  cell-wall  be- 
comes swollen  and  exhibits  a  fine  parallel  marking.  Flax 

and  cotton  tjccome  blue  by  the  action  of  iodine  solution 
and  sulphuric  acid,  but  hemp  turns  somewhat  greenish. 
The  finest  hemp  is  Bolognese,  but  by  far  the  largest  amount 
comes  from  Russia.  It  is  not  so  fine  as  the  hemp  from  Prus- 

sia or  Austria.  The  hemp  produced  near  Strassburg  is  used 

for  spinning.  Hemp  is  chiefly  used  for  fine  and  coarse  cord- 
age. 

Fig.  3.— Bast-cells  of  hemp  (170  diam.). 
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Mallow  Hemp. — Several  plants  of  tin-  iniillow  family  yield 
fibers  which  may  be  treated  of  in  this  jilaee. 

Hibiscus  cnimnhinus  of  India,  now  cultivated  in  the  West 
Indies,  where  it  is  called  itmharrr,  has  fibers  of  unequal 
length  and  dilTering  greatly  in  their  thickness.  The  bast- 
cells  are  4-6  mm.  long  and  ■02()-'041  mm.  thick. 

Sida  re/ ii-w  and  other  species  of  iSiilii  are  much  used  in 
India  as  sources  of  fibers,  which  are  coarse  or  fine  aeeoi-d- 
ing  to  the  mode  of  preparation.  The  bast  is  without  luster 
and  of  remarkable  strength.  The  fibers  consist  almost 
wholly  of  flattened  irregular  cells,  which  iu  other  charac- 

ters much  resemble  the  bast-ccIls  of  flax.  Sunn  hemp  is 
produced  from  stems  of  Crotohiriti.  a  ]ilant  of  the  pulse 
family.  It  is  a  fine  and  verv  strong  filler,  only  slightly 
hygroscopic.  It  is  known  in  India  also  as  Madras  hemp. 
The  flattened  fibers  are  striateil,  and  vary  in  width  from 
O'02-0-::i5  mm.  Tercum  fiber  and  .letee  fiber  arc  from  the 
stems  of  plants  of  the  milkweed  family. 

China-grass  atid  Mamie. — These  are  from  plants  of  the 
nettle  family — the  first  from  Bolimeria  nivea,  and  the  sec- 

ond frcjm  B.  ten,aei.ssima.  China-grass  is  cultivated  in  India 
and  Southern  China.  The  bast  is  very  tough,  and  can 
be  finely  divided  into  minute  fillers,  which  are  known  as 
cottonized  fiber.  It  is  whiter  and  more  lustrous  than  ramie 
fiber,  but  in  other  respects  does  not  differ  widely  from  it. 
Ramie  is  cultivated  in  China  and  Japan  and  in  some  parts 

«f  America.  By  the  "cottonizing"  process  the  fibers  are 
broken  up  into  the  bast-cells,  which  are  themselves  some- 

times broken.  It  is  frequently  possible  to  detect  under  the 
raioroscope  traces  of  the  mechanical  injuries  which  they 
have  received  in  the  process.  From  the  coarser  fibers  cord- 

age is  made,  but  from  the  finer  tlie  so-called  grass-cloth  or 
grass-linen  is  woven.  The  manufacture  was  long  confined 
to  India  and  China,  but  it  has  been  undertaken  in  Germany 
as  well. 

Jute  is  the  fiber  of  several  Indian  species  of  Cnrchorus,  a 
plant  of  the  linden  family.  Cnrchorus  capsularis  is  the 
species  most  commonly  employed  in  cultivation.  In  warm 
countries  the  culture  of  jute  presents  few  difficulties.  The 
seed  is  sown  iu  April  or  Jlay ;  in  June  or  July  the  jilant  is 
in  flower ;  in  September  or  October  the  fruit  is  ripe.  The 
strength  and  flexibility  of  this  fiber,  like  those  of  flax,  hemp, 
and  ramie,  diminish  at  the  time  the  fruit  matures.  The 
bast-cells  at  that  time  become  woody  and  more  brittle,  so 
that  it  is  always  desirable  to  cut  the  stems  before  the  rip- 

ening of  the  fruit.     The  yield  of  jute  is  said  to  be  from 
two  to  five  times 

as  great  as  that  of 
hemp  or  flax.  The 
stalk  is  3  to  4  me- 

ters high.  The 
fiber  of  jute  is 
very  silky,  slightly 

colored,  and  com- 

posed almost  whol- 
ly of  bast-cells, 

which  are  cylin- 
drical, somewhat 

flattened,  or  pris- 
matic. The  cells 

are  0'8-4-l  mm. 

long,  and  0-010 mm.  thick.  The 
most  striking  pe- 

culiarity of  its 

microscopic  struc- 
ture is  the  total 

lack  of  parallelism  between  the  inner  and  outer  surfaces  of 
the  wall.  At  many  points  the  cell-wall  is  much  thickened, 
while  in  others  it  is  as  thin  as  in  vegetable  silk.  The  same 
unevenness  is  seen  in  a  few  other  fillers,  Imt  not  in  flax  or 
hemp.  Jute  in  its  finest  state  has  such  a  lirilliancy  of  luster, 
and  takes  colors  so  well,  that  it  has  been  much  used  to  mix 
with  silk.  JIuch  has  been  employed  as  a  substitute  for  hu- 

man hair  in  the  manufacture  of  chignons,  etc.  Of  late  it 
has  found  an  extensive  use  in  papermaking.  Jute  is  ex- 

tensively exported  from  Calcutta,  and  is  used  chieflv  in  the 
manufacture  of  bagging.  The  term  gunny  bagging  {goni, 
a  Madras  word)  was  applied  not  only  to  this,  but  to  coarse 
fabrics  made  out  of  sunn,  Crotolaria  juncea.  Much  jute  is 
brought  into  the  market  in  the  form  of  jute  butts,  in  which 
state  it  is  taken  by  the  papermakers.  A  fiber  much  like 
jute,  and  frequently  mixed  with  it,  is  obtained  from  Abel- 
moschus  (Hibiscus)  tetraphyllos,  a  plant  of  the  mallow  fami- 

FiQ.  4.— Bast-cells  of  jute  (170  iliam.). 

Iv  friim  India.     The  bast-cells  arc  I-l'fi  min.  long,  and  about 
(i-OIG  tliick.    See  Jute. 

J'Jspar/o  Fiber. — This  is  obtained  from  the  stems  and 
leaves  of  Macrochloa  tenacissima,  a  grass  of  Southwestern 
Europe.  The  fiber  has  been  employed  in  the  manufacture 
of  coarse  twine,  but  is  now  used  wholly  for  papermaking. 

Any  of  the  fibers  which  have  been  s|ioken  of  can  li(^  used 
in  the  manufacture  of  paper,  but  only  a  few  of  them  can 
be  economically  employed  for  this  purjiose  at  first  hand. 
The  fibers  first  serve  in  cordage  or  in  woven  fabrics,  and 
then  are  turned  over  in  the  form  of  rags  to  the  jiapermaker. 
Fibers  for  paper  must  be  waste  products  or  very  cheap  raw 
luatcrial  (for  instance,  wood-tissue)  which  can  be  economic- 

ally worked.  Zizania  (wild  ric'c),  PhragmHes  (reed),  ami 
tlie  straw  of  cereals  are  used  in  the  manufacture  of  differ- 

ent grades  of  paper. 

Paper  Mulberry. — This  plant,  which  belongs  to  the  fig 
family,  furnishes  the  fibers  of  wliich  the  tapa  cloth  of  Poly- 

nesia and  the  common  paper  of  Japan  are  made.  The  inner 
bark  is  beaten  to  a  pulp  and  spread  out  in  thin  layers. 
Much  of  the  Japanese  paper  contains  some  vegetalile  muci- 

lage liy  which  the  texture  is  rendered  firmer,  but  in  general 
the  tissues  cohere  without  the  addition  of  any  size. 

Ba-it  2'is.sue. — The  bast  of  the  linden  and  some  other 
exogenous  plants  may  be  separated  from  the  stem  in  broad 
and  thick  bands,  which  can  be  split  up  into  thin  ribbons. 
From  these  thin  bands  the  coarse  Russia  matting  is  made. 

Bast  of  the  Linden  (Tilia  parvi folia  and  T.  grandi- 
folia). — Stems  30  to  40  cm.  high  are  best  for  tlie  pur- 

pose. From  these 
stems  strips  6  to  T 
cm.  broad  can  be 

taken.  Their  ulti- 
mate bast-cells  are 

very  thick-walled, 
and  sometimes 
much  widened  in 
the  middle.  Cuba 
bast,  used  for  tying 

up  packages  of  ci- 
gars, is  from  Pa- ritium  tiliaceum. 

and  elatum,,  plants 

which  may  be  re- 
ferred to  the  genus 

Hibiscus,  of  the 
mallow  family. 

Lagetta  linfearia, 
the  lace-bark  tree, 
yields  a  delicate  but  strong  white  bast  which  has  open 
meshes  like  coarse  lace.  Daphne  cannabina,  another  plant 

of  the  same  family  {I'hymelacece),  has  a  tough,  fibrous  bast, 
which  is  employed  in  India  for  the  manufacture  of  cordage 
and  paper. 

Woody  Fibers. — These  are  not  used  for  spinning,  but 
they  are  finding  extensive  aiiplication  in  pajiermaking, 
and  their  characters 
should  now  receive 

attention.  Two  im- 
portant woods  are 

selected,  poplar  and 

spruce,  both  of 
which  are  disinte- 

grated either  by 
mechanical  means 

or  by  chemicals. 
In  some  mills  the 

wood  is  boiled  un- 
der pressure,  with 

or  without  the  pres- 
ence of  alkalies, 

after  which  it  is 

easily  broken  down 
into  its  cells.  In 
the  Voelter  process 
the  wood  is  simply 

ground  upon  a 
rough  surface,  and  the  fibers  are  sufficiently  fine  for  paper- 

making.  The  processes  will  be  described  in  the  article  Pa- 
per. 

Chemical  Tests  for  Vegetable  Fibers.— A.  Iodine  in  solu- 
tion, followed  by  sulphuric  acid.  1.  Blue  color :  cotton ; 

raw  fl'ax:  cottonized  china-grass  and  ramie  (sometimes  red- 
dish to  blue) ;  raw  hemp,  greenish  blue  to  pure  blue.     2. 

5. — Spruce  fibers  (170  diam.). 

Fig.  6. -Poplar  fibers  and  pitted  vessel  (170 
diam.  I. 
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Yellow  111  hinwii:  raw  jute;  raw  esparto;    bromelia;  aloe 
and  New  Zealand  llax. 

B.  Amiiiiiniitcal  solution  of  c.npric  oxide.  1.  Dissolves  the 
cellulose:  cotton,  the  cuticulai-  layer  remaining;  eottonized 
china-grass  and  ramie;  raw  flax;  hemp;  sunn.  2.  Colors 
the  filK^r  blue,  and  causes  it  to  swell  up  :  raw  jute  ;  New  Zea- 

land flax  ;  aloe ;  bromelia.  3.  Simply  colors  I  he  fibers :  veg- 
etable silk,  blue  ;  esparto,  green. 

C.  Sulpliate  of  anilint'.  .Minost  without  efi'ect  on  cotton, raw  and  eottonized  eliina-grass  and  ramie;  raw  flax  and 
New  Zealand  flax.  Produces  change  of  color  in  raw  jute 
(gold  yell()w),raw hem|) (light  yellow), esparto(brighl  yellow), 
aloe  and  bromelia  (gold  yellow). 

Microscopical  Discrimination  of  Fibers  as  used. — Fibers 
of  a  single  cell:  cotton,  vegetalile  silk,  bombax  wool  (plant- 
hairs),  eottonized  ramie  and  china-grass  (isolated  bast-cells). 
Groups  of  cells  chiefly  bast :  raw  jute,  flax,  aloe.  Gi'oups  of 
cells  chiefly  bast,  with  traces  of  pai'cnchyma  of  the  bast: 
raw  sida,  abelmosehus,  and  hemp.  Groups  of  bast-cells 
mixed  with  ducts;  New  Zealand  flax.  Manilla  hemp,  es- 

parto, coir.  .  E.  M.  .SciiAEFi'Eit. 
Fi'bri n  [from  Fr.fihrine.  deriv.  of  Jilire  <  ]jiit.  fibra,  fiber] : 

an  organic  substance  formed  from  the  blood  and  lymph. 
Prom  the  former  it  is  obtained  in  the  proportion  of  two  or 
three  parts  per  thousand  ;  in  the  latter  in  smaller  quantity. 
Fibrin  itself  does  not  exist  in  the  blood,  but  ccrlain  elements 

which  together  make  filirin  do.  These  "  filirin  factors"  are increased  in  inflammatory  conditions,  and  therefore  the 

blood  clots  easily — a  blood  clot  being  largely  fibi-in.  (See 
Coagulation.)  In  wasting  conditions  filirin  factors  are  de- 

creased, and  clotting  is  slow. 
Fibrin  may  be  extracted  from  freshly  drawn  blood  by 

whipping  it  with  a  bundle  of  twigs,  to  which,  as  it  coagu- 
lates, it  adheres.  After  washing,  the  coagulum  presents  a 

white,  tough  appearance,  and  upon  placing  it  under  the 
microscope  it  is  found  to  consist  of  colorless  and  elastic  fila- 

ments of  considerable  length,  crossing  each  other  in  every 
direction,  so  as  to  form  an  irregular  network.  Within  a  few 
minutes  after  blood  has  been  taken  from  the  body  it  com- 

mences to  lose  its  fluid  condition,  gradually  becoming  more 
and  more  solid  until  its  coagulation  is  complete.  It  is  then 
said  to  be  clotted.  The  blood  clots  in  the  interior  of  the 

body  after  death  :  also  during  life  when  effused  into  the  tis- 
sues, and  also  in  a  blood-vessel  itself  when  a  ligature  is  placed 

around  it.  This  change  depends  wholly  upon  the  presence 
of  fibrin,  for  after  its  withdrawal  the  blood  remains  fluid 
indefinitely.  With  regard  to  the  exact  nature  of  coagulation 
there  are  m.any  theories,  but  nothing  is  definitely  known. 

This  clotting  of  the  blood  is  of  the  utmost  importance  in 
the  preservation  of  life.  When  a  blood-vessel  is  wouniled 
or  cut  across,  the  fibrin  of  the  blood  which  is  poured  out 
coagulates  upon  the  edges  of  the  vessel,  forming  a  plug,  so 
that  no  more  blood  can  escape.  If  it  were  not  for  this  spon- 

taneous coagulation,  it  would  be  impossible  ever  to  arrest 
haemorrhage.     See  Blood.     Revised  by  William  Pepper. 

Fibrous  Tissues:  a  name  applied  to  a  group  of  the  con- 
nective tissues,  and  of  great  importance  as  structural  ele- 
ments. They  are  generally  assigned  to  two  groups — the 

white  and  the  yellow  fibrous  tissues,  the  former  found  in 
tendons,  fascia?,  and  other  unyielding  ]iarts.  the  latter  ehi-stie 
and  found  in  many  organs,  notably  in  the  middle  coat  of 
the  arteries.  Fibrous  tissues,  though  so  important  to  ani- 

mal life,  always  play  a  merely  mechanical  part.  Sparingly 
supplied  with  blood-vessels  and  nerves,  they  are  not  highly 
vitalized  and  have  no  active  functions.  They  are  composed 
of  an  albuminoid  substance,  which  is  changed  into  gelatin 
by  boiling.  Mioroscopieally,  fibrous  tissue  consists  of  a 
more  or  less  dense  or  loose  mesh  of  fibers  with  here  and 
there  a  cell,  the  latter  being  of  various  shapes,  sometimes 
round,  again  spindle-shaped,  or  in  other  cases  star-shaped 
or  stellate.  White  fibrous  tissue  exists  also  in  many  neo- 

plasms, constituting  fibromata  or  fibroid  tumors. 
Revised  by  William  Pepper. 

Fihro-Tascular  Buiitlles:  See  Fiber. 

Fib'ula  [  =  Ijat./( 7/»^(,  clasp,  buckle, for  *^CT"ii/7a,*ft/» ("- 
hula,  deriv.  oifi'gere,  fix,  fasten] :  in  the  vertebrate  skeleton, the  outer  of  the  two  bones  of  the  leg  between  the  knee  and 
the  ankle,  the  inner  bone  being  the  tibia.  In  man  the  fib- 

ula is  much  smaller  than  the  tibia,  and  does  not  quite  reach 
the  knee-joint.  Its  upper  extremity  is  the  styloid  process ; 
its  lower,  the  outer  malleolus.  It  is  developed  from  three 
centers,  and  is  regarded  as  the  homologue  of  the  radius  in 
the  upper  extremity. 

Ficliet,  fc^''sh5',  GuiLLAiiME  :  educator;  b.  at  Aunay,  near 
Paris,  France,  early  in  the  fifteenth  century  ;  was  in  1467 
rector  of  the  Uidversity  of  Paris,  teaching  at  the  same  lime 
rhetoric.  thiMlogy,  and  philoso|)hy.  He  was  employed  by 
Louis  XI.  in  making  peace  with  the  Duke  of  Burgundy, and 
was  the  patron  by  wiiose  influence  the  first  printing-press 
was  brought  from  Germany  and  set  up  in  the  Sorbonne  at 
Paris.  Among  the  first  books  printed  in  France  were  his 
lihetoricorum  Lihri  /re-s  (probably  1470)  and  Epistolvp,^  in 
Parisiorum  Horbona  (1471).  Ficliet  afterward  held  oOice 
at  the  papal  court  of  Sixtus  IV.  The  date  of  his  death  is 
unknown. 

Ficlite.  fich'te,  Imman-uel  Hermann',  von  :  son  of  the  great 
Fichte;  b.  at  Jena,  July  18,  1797,  and  educated  at  Berlin, 
where  he  si  udied  philology.  He  was  early  attracteii  to  phi- 

losophy, however,  especially  by  the  ideas  of  his  father,  and 
made  a  comprehensive  study  of  its  history.  He  also  heard 
Hegel's  lectures,  but  he  is  said  to  have  felt  rather  disgusted 
at  them,  and  in  his  own  philosophical  writings  the  opposi- 

tion to  Hegel  is  often  shar[i  and  jiointed.  He  spent  the 
earlier  part  of  his  life  as  a  teacher.  In  1836  he  was  ap- 
])ointcd  Professor  of  Philosophy  at  the  University  of  Bonn, 
and  from  1843  to  186;:5  occujiieil  the  same  office  at  the  Uni- 

versity of  Tubingen.  In  1868  he  retired  to  private  life  in 
Stuttgart.  His  literary  activity  was  very  comprehensive 
and  very  prolific.  The  most  important  of  his  works  are 
System  der  Etliik  (18.50-.');!);  Aiitliropologie,  neubegrundet 
auf  naiiinfis.tensriiaftlichen  Weye  (1860);  and  Psychologie 
(lis  Lehre  rum  heinissien  Geiste  des  31enschen  (1864).  One  of 
the  most  interesting  of  his  many  essays  and  speeches  is  that 
with  which  he  opened  a  meeting  of  philosojihers  at  Gothain 
1847,  071  the  Philosop/iy  of  tlie  Future.  He  also  wrote  on 
politics,  Grnndzuge  ziir  Entwickeliing  der  kunftigen  deut- 
schen  ReicMverfussung  (1848),  and  on  theology.  Die  specti^ 
latire  Theologie  ( 1846).  I.  H.  v.  Fichte  taught  that  t he  world 
was  created  by  God  ;  he  became  a  convert  to  .Spiritualism. 
In  1867  he  was  ennobled.     D.  in  Stuttgart,  Aug.  8,  1879. 

Fichte,  JoHASX  Gottlieb  :  the  second  of  the  four  greatest 

philosophers  of  Germany;  b.  at  Ranimenau.  in  Upper  Lu- 
satia.  May  19.  1762.  He  was  of  Swedish  descent,  and  his 
father  was  a  ribbon-weaver.  In  his  earliest  youth  he  ex- 

hibited the  moral  characteristics  that  appeared  subsec|uently 
in  the  stern  outlines  of  his  philosophic  system.  When  he 
was  in  his  ninth  year  his  excellent  memory  attracted  the  at- 

tention of  the  Baron  von  Miltitz.  who  interested  himself  in 
his  education,  and  placed  him  successively  in  the  family  of  a. 
clergvman  at  Niederau.  at  the  town-school  of  Meissen,  and  at 
the  Princes'  School  of  Pforta  (1774-80).  At  the  latter  place 
he  became  acquainted  with  the  writings  of  Goethe,  Wieland, 
and  Lessing.  The  latter  writer  exercised  an  overpowering 
influence  on  his  mode  of  thinking  and  his  literary  style.  He 
studied  theology  at  Jena  and  Leipzig,  and  began  to  grapple 
with  the  problems  that  form  the  center  of  his  philosophic 
system — those  of  free  will  and  necessity.  At  this  time  he 

studied  the  systems  of  Spinoza  and  W^olff,  and  adopted  a fatalistic  view  of  life.  While  acting  as  family  tutor  in 
Zurich  (1790)  he  made  the  acquaintance  of  Johanna  Rahn, 
niece  of  the  poet  Klopstock.  whom  he  subsequently  married. 
Returning  to  Leipzig  in  1790,  he  began  the  study  of  the  Kan- 

tian critiques,  which  had  been  published,  the  critique  of  Pure 
Reason  in  1781,  of  Practical  Reason  in  1788,  and  that  of  the 
Judgment  in  1790.  He  now  found  a  new  world,  and  began 
to  live  a  higlier  life.  He  saw  free  will  to  be  the  highest  prin- 

ciple, and  his  fatalistic  theories  crumbled  away  at  once.  He 
visited  Kant,  and  presented  as  his  letter  of  introduction  the 
manuscript  of  a  Critiipie  of  all  Revelation,  a  work  composed 

in  five  days.  It  won  him  Kant's  respect  and  esteem,  and  on 
its  anonymous  publication  was  taken  for  an  original  work 
of  Kant  by  the  philosophic  public.  Fichte.  being  announced 
as  its  author,  found  himself  at  once  in  the  foremost  rank  of 
philosophers.  After  his  marriage  in  1793  he  published  a 
work  in  which  he  attempted  to  Justify  the  French  Revolu- 

tion, .and  by  this  brought  upon  himself  the  suspicion  of  the 
German  governments.  Nevertheless,  in  1794  he  was  called 
to  the  chair  of  Philosophy  in  Jena,  to  succeed  Reinhold,  and 
there  came  into  personal  contact  with  Goethe,  Schiller,  Wie- 

land, Herder,  Humboldt,  and  Jacobi,  and  carried  on  an  ex- 
tensive correspondence  with  Reinhold.  Schelling.  Tieck, 

Novalis,  and  the  Schlegels.  Fichte  here  elaborated  the  great 
central  work  of  his  system,  in  which  he  attempted  to  demon- 

strate the  basis  of  tjie  Kantian  system  by  an  A7ialysis  of 
Cotisciotisness.  Kant  had  borrowed  his  categories  from  the 
traditions  of  formal  logic,  and  thus,  while  he  combated  dog- 
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matisni,  liiul  jfrouniled  his  system  on  u  (li)<riiiiitio  basis. 
Pichte  souj;l)t  to  correct  this  by  supplyiiif;  a  strict  deiluc- 
tion  of  the  catcfjories  from  ])iire  consciousness,  anil  thus  to 
place  philosophy  forever  beyoml  the  reacli  of  skepticism, and 
make  it  rival  fjeonietry  in  the  certainty  of  its  results.  His 
Science  iif  /Ciioir/edi/i'  {Wissriiehnftsli'hrc)  a.ppeare(l  in  17'.)4. 
GiK^the,  who  liail  reail  it  sheet  by  sheet,  as  it  passed  through 

the  ])rcss,  wrote  liiui :  "In  my  o|)iiiion  you  will  confer  a 
priceless  benefit  on  the  human  race,  and  make  every  think- 

ing man  your  delitor,  by  giving  a  scientific  foundation  to 
that  upon  which  nature  seems  long  ago  to  have  agreed  with 

herself."  It  was  the  first  attempt  in  the  history  of  hunum 
thought  to  unfold  dialectically  from  the  Ego  the  n,  priori 
conditions  of  all  knowledge.  It  was  at  once  adopted  by  the 
leading  thinkers  of  the  Kantian  school.  In  an  essay  (hi  tlip 
Orotmd  of  our  Faith  in  ri  riiriiic  (lun'niiiinit  of  //ic  World. 
which  he  published  in  his  Philosopliinil  Jonnud  in  17t)S,  he 
used  language  in  speaking  of  the  moral  order  of  the  world 
implying  its  equivalence  to  the  idea  of  God,  and  thus  aroused 
the  charge  of  atheism  against  him.  This,  strengthened  by 
the  prejudice  created  by  his  work  on  the  French  Kevolutiim, 
resulted  in  his  di-smissal  from  his  professorship,  notwith- 

standing a  vigorous  self-defense.  To  add  to  his  misfortune, 

Kant  at  this  time  .saw  fit  to  publish  his  disclaimer  of  l^'ichte's 
system  as  a  true  interpretation  of  his  own.  He  declared  that 
in  his  opinion  the  Science  of  Knotrledge  was  an  altogether 
faulty  system,  chimerical  and  ephemeral.  Refused  jjrotcc- 
tion  by  neighboring  states,  but  assured  of  tolei'ation  by 
Frederick  William  III.  of  Prussia,  he  repaired  to  lierlin,  and 
came  into  intimate  association  with  Schleiermacher,  Fred- 
crick  Schlegel,  Novalis,  Tieck,  Schelling,  and  others.  Here 
he  published  several  eloquent  popular  expositions  of  his  sys- 

tem, the  most  prominent  of  which  are  the  Uesiination  of 
Man  (IHOO) ;  The  Sim-clcar  Report  to  the  Public  upon  the 
True  Nature  of  the  Latest  Philosophy — an  Attempt  to  Force 
the  Reader  to  an  Understanding  of  it  (1801) :  Tlie  Witii  to  the 
Blessed  Life  (1806).  An  outline  of  the  philosophy  of  his- 

tory appears  in  his  Characteristics  of  the  Present  Ar/r  (1806). 
In  his  Aildresses  to  the  German,  Nation  he  took  a  bold,  pa- 

triotic stand  against  Xapoleon  (1808).  He  became  rector 
of  the  University  of  Berlin  upon  its  establishment,  and 
exerted  a  powerful  influence  upon  its  constitution.  The 
new  career  opening  to  him  after  the  downfall  of  Napoleon 
was  cut  short  by  his  death  from  typhoid  fever  on  Jan.  27, 
1814. 

As  a  philosopher,  Pichte's  position  is  that  of  the  immedi- 
ate successor  of  Kant  and  the  comi)leter  of  the  critical  sys- 

tem. Kant  had  endeavored  to  obtain  a  critical  insight  into 
the  nature  of  knowledge.  It  was  for  him  the  product  of  two 
factors — the  Ego.  or  subject,  and  things-in-themselves.  He 
endeavored  to  determine  accurately  the  value  of  the  subjec- 

tive coefficient  of  our  knowledge.  The  intuitions  of  Time 
and  Space,  and  the  categories  of  Quantity,  Quality,  Relation, 
and  Modality,  were  found  to  lie  the  results  of  the  sponta- 

neity (or  original  action)  of  the  Ego  :  and  these  resuUs  formed 
the  subjective  coefficient  of  knowledge.  Kant  did  not  show 
how  these  determinations  arise  in  the  S|)ontaneous  activity 
of  the  Ego;  he  only  inferred  that  they  did  thus  arise  from 
the  demonstrated  impossibility  of  their  arising  from  experi- 

ence. They  were  logical  conditions  of  all  experience  what- 
soever, and  were  presupposed  by  experience,  instead  of  de- 

rived from  it.  The  most  obvious  difficulties  of  Kant's  theory 
were  removed  by  Pichte's  science  of  knowledge.  They  were 
two:  1.  Kant  held  that  the  subjective  factor  of  knowledge 
included  the  general  forms  or  laws  (Time,  Space,  Causality, 
etc.),  while  objective  things  per  se  furnished  the  contents  of 

sensation,  or  in  other  w'ords  affected  the  sensory.  But  to 
affect  is  to  cause,  and  hence  Kant,  while  he  denied  all  ob- 

jective existence  to  the  subjective  factor  of  knowledge,  was 
obliged  to  apply  the  category  of  causality  to  things  in  them- 

selves, in  order  to  justify  their  necessity  in  his  theory.  Thus 
his  subjective  coefficierit  belonged  also  to  his  objective  co- 

efficient of  knowledge.  Fichte  avoirled  this  glaring  incon- 
sistency by  showing  that  the  activity  of  the  Ego  furnishes 

the  groundwork  of  the  objective.  In  ordinary  consciousness 
this  ])hase  of  the  activity  of  the  Ego  is  not  perceived,  but 
by  disciplined  reflection  the  mind  may  acquire  the  power  of 
seeing  the  ment.'d  genesis  of  the  iileasof  Time  and  Space  and 
of  the  laws  of  Causality,  Substantiality,  etc.,  and  the  result- 

ing olijectivity  which  is  given  to  the  mere  subjective  feeling 

which  is  the  basis  of  all  sensation.  3.  Kant's  illogical  attempt 
to  destroy  dogmatism  by  the  critique  of  Pure  Reason,  as 
well  as  skepticism  by  the  critique  of  Practical  Reason,  has 
been  mentioned.     He  had  not  deduced  the  necessary  basis 

of  his  categories,  but  had  dogmaticiilly  assumed  iheni  from 
logic,  without  proving  them,  and  hence  had  left  his  pliilo.so- 
phy  open  to  skepticism.  Fichte  made  a  searching  analysis 
of  Consciousness,  and,  starting  from  the  self-idi^ility  of  the 
Ego  =  Ego,  or  A  =  A,  and  iiroceeding  to  the.self-distinction 
of  the  Non-ego  not  =  Ego,  or  —  A  not  =  A,  he  i-eaches  the 
idea  of  limitation  or  division  of  the  totality  by  mutual  ex- 

clusion of  the  self  and  the  not-.self.  Thus  the  first  analysis 
shows  the  genesisof  the  categoriesof  Quality,  Kcality,Nega^ 
tion.  Limitation.  Pursuing  this  subtle  p.sycliological  analy- 

sis, he  arrives  at  the  other  categories,  and  establishes  the 
fundamental  distinctions  between  realism  and  iilealism,  be- 

tween theoretical  and  practical.  The  most  wonderful  char- 
acteristic of  this  psychologi(^al  analysis — which  is  valid  for 

all  time,  although  Pichte's  concrete  ajiplieations  of  his  [ihi- losophy  to  the  worlds  of  nature  and  histciry  lack  value  by 
reason  of  his  failure  to  study  each  department  in  its  detailed 
developments — consists  in  his  demonst  rat  ion  of  the  successive 
additions  made  by  reflection  in  the  endeavor  to  become  self- 
conscious.  For  instance,  in  order  to  be  conscious  of  feeling, 
the  mind  thinks  it  under  the  form  of  time  ;  to  be  conscious 
of  feeling  and  time,  it  thinks  it  under  the  form  of  space  ;  to 
be  consciousof  the  latter,  it  thinks  theubjeit  underthe  form 
of  causality.  Thus  it  successively  recognizes  its  own  phases 
of  formal  activity  as  conditions  of  objectivity,  and  adds 
these,  one  after  the  other,  to  its  sensation,  and  thereby  arrives 

at  the  perception  of  an  object  in  space  which  affects  the  or- 
gan of  sensation.  This  process  is  present  in  all  perception 

of  external  objects,  but  is  rapid  and  unconscious.  As  with 
Kant,  so  with  Pichte,  the  greatest  stress  was  laid  on  the  free 
will  and  the  moral  aspect  of  human  nature. 

Pichte's  complete  works  were  collected  and  edited  in  eight 
volumes  by  his  son  in  1845-46.  Access  to  his  system  through 
English  translations  is  now  quite  adequate.  The  Life  of 
Fichte  and  his  popular  writings,  including  The  Nature  of 
the  Scholar,  The  Vocation  of  the  Scholar,  The  Destination 
of  Man,  Characteristics  of  the  Present  Age.  Way  toward 
the  Blessed  Life.  Outlines  of  the  Ttoctrine  of  Knowledge,  were 
published  in  London,  translated  by  William  Snnth  (184.S-49). 
The  Destination  of  3Ian  was  also  translated  by  Jlrs.  Percy 
Sinnett  (London,  1846),  and  a  portion  of  it  by  one  of  the 

contributors  to  Hedge's  German  Prose  Writers  (New  York, 
1836).  The  Science  of  Knowledge  (ed.  of  1794)  and  Science 
of  Rights  were  translated  Ijy  A.  E.  Kroeger  (Philadelphia, 
1868-70).  In  the  Journal  of  Spcculalire  Philosophy  have 
appeared  (a)  The  Introduction  to  the  Science  of  Knowledge 
(ed.  of  1794).  (b)  Criticism  of  J'hilosophic(d  Systems,  (c) 
Sun-clear  Statement,  (d)  New  K.rposition  of  the  Science 
of  Knowledge  (1801),  (e)  Facts  of  Consciousness.  See  arti- 

cles on  Kant.  Schelling,  Hegel,  Leibnitz,  and  Philoso- 
phy. William  T.  Harris. 

Flf'htelg'ebirge,  fidi'tel-ge-beer'ge  [Germ.;  fichtel.  di- 
min.  of  Jic/ite,  pine  -t-  gebirge,  collect,  of  berg,  mountain] : 
a  short  but  broad  range  of  mountains,  covered  with  firs  and 
pines,  on  the  northern  frontier  of  Bavaria.  They  are  not 
remarkable  for  their  height,  tin'  highest  [leak.  Schneeberg 
(Snow  Mountain),  rising  only  3.401  feet,  but  Iiy  reason  of 
their  central  position  they  form  the  nucleus  from  which  all 
the  chief  mountain-ranges  of  Gernuiny  diverge,  and  they 
se|)arate  the  affluents  of  the  German  Ocean  and  the  Black 
Sea,  the  Naab  descending  from  them  on  the  S.  to  the  Dan- 

ube, the  Main  on  the  W.  to  the  Rhine,  the  Saale  on  the  N., 
and  the  Eger  on  the  E.  to  the  Elbe. 

Fici  :  plants  of  the  genus  Picus  {q.  i:). 

Flcino,  fe'e-cheenii.  Marsiglio  (Ficinus):  reviver  of 
Platonic  philosophy  in  Italy:  b.  in  Florence.  Oct.  19. 1433  ; 

d.  at  Careggi.  Oct.  1.  1409.  'When  a  youth  he  was  selected and  carefully  educateil  by  Cosimo  de  Medici  with  a  view  to 

placing  him  at  the  head  of  a  proposed  academy  for  the  culti- 
vationand  dissemination  of  Platonic  philosophy.  The  zeal 
of  Cosimo  for  Platonism  had  been  kindled  by  the  enthusi- 

asm of  a  learned  Greek — George  Gemistus  Ple'tho — who  had come  from  Constantinople  with  John  Pahcologus  II.  to  the 
Council  of  Florence  on  the  mission  which  resulted  in  the 
union  of  the  churches  of  the  East  and  West,  in  1438.  The 
academy  which  was  founded  in  14(>0  became  in  after  years 
an  asylum  tor  the  learned  (Treeks  wlio  had  fled  to  Italy  on 
the  capture  of  Constantinople  by  the  Turks  (1453).  Alaout 

this  time  the  invention  of  the"  art  of  printing  contributed the  necessary  means  for  the  rapid  spread  of  classic  study,  by 
multiplying  and  rendering  accessible  the  originals  ani 
translations  of  the  same.  Ficino  translated  into  Latin  the 
entire  works  of  Plato  (1484)  and  Plotinus  (1492).  accompany- 
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ing  them  with  ii  more  or  less  complete  commentary.  Re- 
sides these,  he  imich'  tnuishitioiis  of  many  ot  the  works  of 

Proclus,  .Jamblichus,  I'orphyry,  Uionysiiis  Areopufjita, 
Hermes  Trismegistus,  Ak'.inous,  Speusi])|)iis,  and  Xenoc- 
rates.  Ilis  translations  are  still  of  some  value  in  restoring 

the  original  text,  as  it  seems  that  he  had  before  him  nianu- 
sctripts  now  lost.  Mis  Latin  is  pure  and  perspicuous.  His 
work  on  (he  Platonic  theolcjgy  (18  volumes:  1482)  treats  of 
the  nature  of  the  soul,  of  spirits,  and  of  God.  It  is  espe- 

cially devoted  to  tlie  proofs  of  immortality  and  the  refuta- 
tion of  the  Averroistic  doctrine  of  the  World-Soid  or 

Jlundane  Intelligence,  which  makes  1:he  latter  to  he  im- 
mortal and  the  particular  soul  to  be  perishalde,  b(!ing  cog- 
nizant of  universals  only  through  participation  in  tlie 

higher  intelligerK^e.  The  most  important  feature  of  the 
philosophy  of  Ficino  is  his  claim  to  harmonize  Platonic 
idealism  with  Christrian  doctrine.  This  gave  rise  suljse- 
<iuently  to  a  pcliool  of  mystics  which  numbers  Pico  of 
Mirandola,  lieuclilin,  Agrii)pa  of  Nettesheim,  I'atritius, 
Telesius,  Ramus,  and  others.  The  supposed  eonnecttion  of 

Neoplatonism  with  Jewish  mysticism  through  the  t'abbala, 
and  the  discovery  of  a  profound  esoteric  doctrine  bi'iieatli 
the  letter  of  the  Bible,  stimulated  the  enthusiasm  of  its 
votaries.  Freedom  in  philosopliy  begins  with  the  conflict 
of  authorities,  as  tiiblion  remarks.  The  conflict  belween 
the  schools  ot  Platonism  and  Aristotelianism  at  that  time 
prepared  the  way  for  the  original  thinking  of  the  follownig 
centuries.  Ficino,  with  Bessarion  before  him  and  Pico 
after  him,  stands  opposed  to  Pomponatius,  the  reviver  of 
Alexandrian  Periiiateticism.  The  collected  works  of  Ficino 
(not  including  the  translations  ot  Plato  and  Plotinus)  were 
published  at  Basel  in  2  vols.  (1.561-76) ;  revised  with  ad(li- 
tions,  2  vols.,  Paris  (1641).  Cf.  J.  A.  Symonds,  'Hie  lii'iuiis- 

sance  in  Italy  (ii.,  p.  334  ff.).  "        W.  T.  Harris. Revised  by  Alfred  Oudeman. 

Fick,  Adolf  EuGEN,  M.  D. :  physiologist;  b.  Sept.  3,  1829, 

in  ('asset;  educated  at  Universities  of  Marburg  and  Berlin; 
tutor  and  professor  University  of  Ziirich,  1852-62 ;  Profess- 

or (extraordinary)  of  Physiology  University  of  Wilrzburg, 

1862-68,  full  pro'fessor  since  1868.  Author  of  Lehrbuch  der mpilnini.irlien  Physik  {M  ed.  188.5);  Anatomie  mid  Physi- 
iihiijir  der  Sinnesirerk-zeiir/i'  (1864) ;  Compendium  der  Pliysi- 
oUifiie  (4th  ed.  1891);  ̂ lirluniische  Arbeit  und  Warmeen- 
twickeliiHij  bei  der  Miiskell/idlit/keit  (1882) ;  has  contributed 
papers  to  the  leading  German  scientific  journals. 

Flck,  August  :  philologist ;  b.  at  Petershagen,  near 
Minden,  Germany,  Jlay  5,  1833;  studied  philology  at  Got- 
tingen,  and  remained  there  as  teacher  in  the  gymnasium, 
and  later  as  professor  in  the  university,  till  1888,  when  he 
became  professor  in  the  University  of  Breslau.  His  most 

important  work  is TI'cir/frJ«c/t  der  induyeniianischen  Grnnd- 
sprarhe  (1868),  which  w.is  republished  (1870)  as  Vergleichen- 
des  WSrterbuch  der  indogermanisc/ieii  Sprachen  (4th  ed. 
1891-93).  He  has  also  published  Die  Homerische  Odyssee 
in  ihrer  urspriinglicheu  Sprachform^  miederhergestellt  (1883). 
a  similar  edition  of  the  llicid  (1885),  and  the  poems  of 
Hesiod  (1887).  His  works,  generallv  marked  by  independ- 

ence and  originality,  are  always  rich  in  valuable  suggestion 
even  when  the  main  thesis  fails  to  carry  conviction.  B.  I.W. 

Fiction  [from  Yv.  fiction  <  Lat.  fictio,  a  shaping,  mak- 

ing, pretending,  deriv.  of  fin'gere,  shape,  feign  (whence fiyiira)] :  in  law,  in  its  ordinary  meaning,  an  assumption 
that  a  thing  is  true  which  is  either  not  true  or  which  is 
as  probably  false  as  true.  Best,  an  author  on  Presump- 

tions, distinguishes  it  from  a  presumption,  a  mere  rule  of 
law  established  for  the  purpose  of  reaching  a  certain  con- 
elusion,  though  it  may  be  arbitrary,  which  is  based  on 
public  convenience  or  on  the  difficulty  of  arriving  at  the 
exact  truth.  Thus  the  rule  that  a  child  under  seven  years 
of  age  can  not  commit  a  felonious  crime  is  a  conclusive 
presumption,  rather  than  a  fiction.  Some  writers — as, 
e.  g.,  Maine  (see  his  work  on  Ancient  Law) — use  the  word 
"fiction"  in  a  broader  sense,  to  signify  any  assumption 
which  conceals,  or  affects  to  conceal,  the  fact  that  a  rule 
of  law  has  undergone  alteration,  its  letter  remaining  un- 

changed while  its  operittion  is  being  modified.  From  this 
point  of  view  fiction  is  a  powerful  agency  in  the  improve- 

ment of  law.  By  means  of  it  new  views  more  adapted  to 
the  age  are  introduceil  under  ccjlor  of  observance  of  ancient 
forms.  The  iigencies  causing  the  progress  of  jurisprudence 
are  fiction,  equity,  and  legishition.  Among  these  fiction 
has  played  no  unimportant  part.  In  sonui  instances  courts 
have  even,  by  means  of  it,  sulivcrted   tlic  will  of  the  legisla- 

ture. A  striking  instance  of  this  intentional  emijloyment 
of  fiction  is  found  in  the  early  English  statute  of  entail- 

ments. The  history  of  this  subject  is  so  illustrative  that  it 
will  be  stated  with  some  fullness.  It  is  a  well-known  rule 

of  English  common  law  that  a  conveyance  of  land  "to  A 
and  his  lieirs"  gives  him  the  complete  ownership  and 
power  of  disposal  of  the  pro|ierty.  If,  however,  the  words 

"  heirs  of  tlie  body ''  were  used,  instead  of  "  heirs,"  the  effect 
wouhi  be  ditterent.  Such  language  points  only  to  descend- 

ants ;  ami  as  lli(^re  might  be  none,  the  estate  was  deemed  to 

be  a  conditional  one.  If  "heirs  of  tlie  body  "  should  come 
into  existence,  the  condition  on  which  the  estate  was  given 
was  deemed  to  be  performed,  and  the  title  of  A  for  certain 
purposes  became  absolute.  For  example,  he  could  sell,  and 
thus  cut  off  all  claim  on  the  part  of  his  descendants,  or  he 
could  forfeit  tlie  property  by  his  treason,  or  encumber  it  by 
his  voluntary  act.  If  none  ot  these  acts  were  done,  the 
estate  would  pass  to  surviving  heirs  of  the  body,  and  if 
tliere  were  no  such  persons,  would  revert  to  the  original 

grantor. The  English  landed  proprietors  being  dissatisfied  with 
this  result,  through  their  influence  in  Parliament  caused  a 
statute  to  be  passed  in  the  reign  of  Edward  I.  (13  Edw.  I., 
c.  1)  which  was  designed  to  prevent  it,  and  to  vest  the 
ownership  in  A  in  the  case  supposed,  and  at  the  same  time 
deny  to  him  the  power  to  sell  or  to  encumber  the  property. 
The  intention  was  that  he  should  use  it  as  owner,  fell  trees, 
mine,  and  do  other  proprietary  acts,  while  at  the  same  time 
the  projierty  should  descend  according  to  the  line  prescribed 
in  the  terms  of  the  gift.  From  this  violation  of  a  cardinal 
rule  of  ownershij)  mischievous  consequences  soon  developed 
themselves.  Creditors  and  purchases  were  defrauded,  lessees 
were  deprived  of  their  leases,  for  the  tenant  in  jiossession 
could  make  no  deed,  mortgage,  or  lease  which  should  out- 

last his  own  life,  though  he  appeared  to  all  observers  to  be 
the  owner.  Records  of  title  were  unknown,  so  that  fraud 
was  easily  practiced  by  one  who  had  all  the  outward  badges 
of  ownership.  This  state  of  things  was  endured  for  a  long 
period,  the  nobility  being  unwilling  to  repeal  a  law  which 
tended  so  strongly  to  the  preservation  of  their  estates. 

In  the  reign  of  Edward  IV.,  after  the  lapse  of  nearly  two 
hundred  years,  the  courts  allowed  a  fictitious  legal  proceed- 

ing to  be  gone  through  with,  which  was  declared  to  have 
the  effect  to  destroy  the  entailment,  and  to  enable  A  in  the 
case  supposed  to  become  absolute  owner.  It  was  a  pure 

fiction,  called  a  "  common  recoven,','"  and  so  understood  by 
all  parties  to  it.  It  was  a  fictitious  lawsuit  with  regular  and 
formal  parties,  and  its  effect  was  to  destroy  the  entailment, 
and  vest  an  absolute  title  in  the  first  person  named  in  the 
entailment  (A).  The  rule  soon  became  so  perfectly  settled 
that  it  was  impossible  for  a  conveyancer  to  frame  a  regular 
entailment  without  having  it  subject  to  this  mode  of  disen- 

cumbering the  title,  so  that  a  "common  recovery"  became 
a  mere  mode  of  conveyance.  In  later  times  the  fiction  had 
become  so  transparent  and  so  cumbrous  that  the  Parliament 
substituted  in  its  place  a  mere  deed  of  conveyance,  known 

as  a  "  disentailing  deed  "  (3  and  4  William  IV.,  c.  74).  The 
case  is  of  interest  and  value  as  showing  how  the  fiction, 
after  being  allowed  for  a  time,  is  ultimately  recognized  as  a 
change  or  modification  of  law,  and  tends  to  assume  the  form 
of  a  precise  provision  hj  means  of  a  statute. 

There  are  many  fictions  of  law  regularly  resorted  to,  and 

having  a  powerful  influence  on  the  administration  of  jus- 
tice. It  is  a  cardinal  maxim  that  a  legal  fiction  must  be 

consistent  with  equity.  This  doctrine  has  not  been  uni- 
versally followed,  particularly  in  the  so-called  doctrine  of 

"relation."  The  meaning  of  that  doctrine,  so  far  as  it 
refers  to  time,  is  that  in  some  cases,  when  an  act  is  done 

on  a  iiarticular  day,  it  shall  be  considered  for  legal  pur- 
poses as  being  done  on  some  earlier  day.  The  act  is  then 

said  to  "relate  back"  to  that  prior  day."  One  mischievous 
consequence  of  this  rule  was  that  if  a  law  was  passed  dur- 

ing a  session  of  Parliament,  it  "related  back  "  to  the  first 
day  of  the  session,  although  weeks  or  months  might  have 
elapsed.  By  this  vicious  retrospection  an  act  which  was 
perfectly  lawful  when  committed  might  be  treated  as  a 
crime.  This  result  was  done  away  with  by  the  statute  of 
33  (ieorge  Ill.,«c.  13,  which  enacted  that  the  time  when  an  act 
receives  the  royal  assent  shall  be  the  date  of  its  commence- 

ment, unless  some  other  provision  is  made  by  law.  The 

same  rule  prevails  in  the  U.  S.  The  doctrine  of  "  relation  " 
is  resorted  to  in  bankruptcy,  referring  the  effect  of  the  de- 

cree back  to  some  date  earlier  than  that  of  the  commence- 
ment  of  the   proceedings.      It   is  also  used   in  many  other 
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cases,  not  only  as  to  time,  but  as  to  pliioo,  person,  or  thiiifc, 
and  in  general  is  maJe  to  work  consistently  with  right  and 
justice.  An  instance  of  it  may  be  noticed.  Should  a  per- 

son deliver  a  deed  conditionally,  or  in  excmw,  and  subse- 
quently, between  the  time  of  the  first  and  the  ultimate 

delivery,  become  disabled  to  convey,  t lie  law  will  refer  the 
transaction  back  to  the  first  delivery,  for  the  purpose  of  up- 

holding it.  In  other  aspects  of  the  casi'  the  conveyance 
would  only  take  effect  from  the  delivery  transpiring  after 
the  condition  had  been  performed. 

Another  instance  of  a  fiction  is  the  legal  rule  that  "  the 
law  regards  no  fraction  of  a  day."  By  means  of  this  theory 
a  person  born  on  the  seventh  of  the  montli  l)eeomes  of  full 
age  twenty-one  years  later  on  the  sixth.  The  fiction,  how- 

ever, gives  way  where  justice  requires  tliat  a  distinction 
should  be  taken  between  two  acts  done  on  the  same  clay. 
In  this  ease  a  single  moment  may  be  decisive,  as  where 
two  or  more  conveyances  are  left  for  record  on  the  same 
day  by  parties  having  antagonistic  interests. 
Many  attempts  have  been  made  to  classify  fictions,  but 

without  much  practical  success.  They  are  said  to  be  limited 
by  three  principal  rules :  First,  the  fiction  must  have  the 
semblance  of  truth :  that  which  is  impossible  is  not  to  be 
feigned.  Second,  it  shall  not  be  allowed  to  work  an  injury. 
Third,  it  is  only  to  be  resorted  to  to  accomplish  the  end  for 
which  it  was  introduced.  To  that  extent  it  can  not  be  con- 

tradicted ;  beyond  that  it  may  l^e  impugned.  "  The  law," 
says  Gould,  in  Lord  Raymond's  Reports,  516,  517,  "  docs  not 
love  that  rights  should  be  destroyed,  l.iut,  on  the  contrary, 

for  the  supporting  of  them  invents  notions  and  fictions." 
When  they  are  urged  to  an  intent  and  purpose  not  within 
their  reason  and  policy,  a  party  injuriously  affected  by  them 
may  show  the  truth.  T.  W.  Dwiuht. 

Fiction  :  in  literature.     See  Novel. 

Fi'cus  [Lat.,  fig  >  0.  Vr.figue,  whence  Eng.,%] :  a  genus 
of  plants  belonging  to  the  Artocitrpetv,  nr  breadfruit  fami- 

ly, in  which  it  is  associated  with  the  breailfruit  of  the  Pa- 
cific, the  jack  of  the  Indian  Archipelago,  the  mulberry,  the 

Osage  orange  of  the  IT.  S.,  and  the  upas-tree  of  Java ;  also, 
any  plant  of  this  genus.  The  common  fig-tree  (Ficus  caricn) 

is  "the  most  valued  representative  of  this  genus.  (See  Fio.) Many  trees  of  the  family  yield  a  remarkable  milky  juice, 
which,  inspissated,  forms  the  caoutchouc  of  commerce.  The 
original  india-rubber  plant,  or  Ficus  elastica,  of  Java,  is 
one  of  these.  The  celebrated  banyan-tree  (Ficus  indiea)  of 
India  yields  the  well-known  resin  gum-lac.  Several  of  the 
Fici  have  poisonous  qualities ;  as,  for  instance,  the  Ficus 
toxicaria,  a  native  of  the  JIalay  islands.  One  of  the  most 
remarkalile  species  is  the  peepul  or  Bo-tree  (q.  v.). 

Fiddler  Crab :  See  Crab. 

Fid'ei  Commis'siim  [Lat..  committed  to  one's  trust] :  a 
species  of  trust  existing  under  the  Roman  or  civil  law  which 
was  employed  to  effect  the  testamentary  disposition  of  prop- 

erty to  certain  persons  who  by  law  were  incapable  of  receiv- 
ing it  by  direct  device  or  bequest.  Exiles,  strangers,  un- 

married persons,  those  who  had  no  children,  and  some  other 
classes  of  persons  were  under  this  disability,  and  whenever  a 
testator  desired  to  evade  this  law  and  leave  his  property  to 
one  thus  debarred,  he  selected  some  person  as  Iieiror  legatee 
who  was  not  incapacitated  from  taking;  annexing  a  request 
to  the  gift  that  he  who  was  thus  constituted  a  recipient  of  the 
property  should  hold  what  he  received  in  trust  for  him  who 

was  intended  as  the  real  object  of  the  testator's  Ijoiuity. 
When  this  form  of  trust  was  first  adopted  there  was  no 
means  by  wliich  the  duty  imposed  upon  the  immediate  donee 
could  be  enforced  against  him.  Its  fulfillment  depended  en- 

tirely upon  his  good  faith  and  honor.  Prom  this  circum- 
stance the  trust  received  the  name  of  fidei  cotnmissum.  In 

later  times,  however,  to  prevent  the  frauds  which  were  some- 
times perpetrated  by  failure  to  fulfill  such  trusts,  laws  were 

enacted  rendering  their  execution  compulsory.  In  the  time 
of  Justinian  a  law  was  adopted  by  which  a  trustee  could  be 
compelled  to  ilisclose  under  oath  the  fact  that  a  trust  had 
been  committed  to  him.  Prom  fidei  commissa  was  derived 
the  doctrine  of  uses  in  the  English  law.  See  the  article 
Uses. 

Fide'llic:  an  ancient  Latin  city  on  the  left  bunk  of  the 
Tiber,  5  miles  above  Rome.  Livy  erroneously  calls  it  an 

Etruscan  city.  In  Rome's  early  days  Pideiue  was  her  power- 
ful rival  and  enemy,  but  it  declined  as  Rome  increased,  and 

before  Cicero's  time  was  an  insignificant  village,  important 
oidy  for  its  tufa  quarries. 

Fi'des  [Lat.,  Faith  (personified)] :  iu  the  religious  system 
of  ancient  Rome,  the  personification  of  good  faith  or  honor, 
and,  as  a  cpudity  fundamerdal  to  all  social  organization, 
Fides  was  represented  as  one  of  the  cjldest  <livinitics,  older 
even  than  Jupiter.  In  harmony  with  this  conception,  her 

shrine,  the  temple  of  Prides  I'ublica,  was  reckimecl  among 
the  oldest  at  Rome.  She  was  esjiccially  revc-red  as  a  god- 

dess of  international  relations,  and  her  temple  was  a  deposi- 
tory of  documents  relating  to  such  affairs.  Represented 

variously;  most  comnumly,  however,  in  the  older  period  as 
a  matron  bearing  a  wi'cath,  carrying  ears  of  corn  and  a  cala- 
thus.  G.  L.  Hendrickson. 

Fipf  [from  0.  Pr.  fief,  fien  (whence  Eng.  fee,  estate),  from 
O.  11.  (j.  jilni,  cattle,  property  :  0.  Eng.  feoh,  cattle,  jiroperty 
>  Eng.  fee,  payment,  bee  Fee]  :  an  estate  or  dignity  held 
of  a  feudal  superior  upon  condition  of  militaiy  service.  See 
Feudal  Svstesi. 

Field :  See  Dynamo-electric  Machines. 

Field,  Cyrus  West:  a  son  of  the  Rev.  David  D.  Field, 
D.  D.  (1781-1867);  b.  at  Stockbridge,  Mass.,  Nov.  30,  1819; 
educated  in  Stockbridge ;  was  a  clerk  in  New  York  when 
fifteen  years  old,  and  a  few  years  later  became  the  head  of  a 
prosperous  mercantile  business.  He  traveled  in  1^53  in 
South  America  for  six  months,  and  on  his  return  became  in- 

terested in  ocean  telegraphy.  Having  been  applied  to  for 
aid  in  building  a  land-telegraph  across  Newfoundland,  to  re- 

ceive the  news  from  a  line  of  fast  steamers  to  ply  between 

St.  John's  and  Ireland,  he  conceived  the  idea  of  carrying the  wire  across  the  Atlantic.  In  1854  he  obtained  from  the 

Legislature  of  Newfoundland  the  exchisive  right  for  fifty 
years  of  landing  telegraph  cables  from  Europe  and  America 
on  that  island.  Field  next  formed  a  company  known  as  the 
New  York,  Newfoundland,  and  London  Telegraph  Com- 

pany, with  Peter  Cooper,  Moses  Taylor,  Marshall  0.  Rob- 
ertsi  and  Chandler  White,  and  in  two  years  the  lines  were 
finished  from  New  York  across  Newfoundland.  The  first 
cable  tfi  extend  from  Newfoundland  to  Cape  Breton  island 
having  been  lost  in  a  storm  while  it  was  being  laid  in  1855, 
a  second  cable  was  laid  in  185().  In  that  year  he  went  to 
London  and  organized  the  Atlantic  Telegraph  Company, 
of  which  he  furnished  one-fourth  of  the  capital.  The  V.  S. 
and  British  Governments  furnished  shi]is  for  the  enterprise. 
Field  accompanied  the  expedition  of  1857,  the  two  of  1858, 
and  those  of  1865-66  for  the  laying  of  cables.  Of  these, 
the  first  two  were  failures,  and  I  lie  calile  laid  by  the  third 
worked  but  a  short  time.  The  public  lost  faith  in  the  en- 

terprise, civil  war  followed  in  the  U.  S..  and  Field  could  not 
obtain  the  capital  to  renew  the  attempt  until  1865.  In  that 
year  the  Great  Eastern  laid  1,200  nules.  when  the  cable 

"parted,  and  was  lost  for  the  time.  In  1866  a  cable  was  suc- 
cessfully laid,  and  the  cable  of  1865  w.as  picked  up  in  mid- 

ocean  by  the  Great  Eastern  and  completed.  Field  was  the 
recipient  of  many  medals,  of  the  thanks  of  Congress,  and  of 
other  honors  at  home  and  abroad.  He  was  subsequently  en- 

gaged in  other  large  enterj  irises,  among  which  was  the  con- 
struction of  elevated  railroads  in  the  city  of  New  York.  D. 

in  New  York  city,  July  13,  1893. 

Field,  DA\aD  Dudley,  D.  D.  :  clergyman ;  b.  at  East 
Guilford,  now  Madison,  Conn.,  May  20.  1781 ;  graduated  at 
Yale  College  1802;  was  settled  at  Haddam,  Conn.,  from  1804 
to  1818,  and  then  at  Stockbridge,  JIass.,  from  1819  to  1837; 
then  at  same  church  as  before  in  Haddam  from  1837  until 
1851,  when  he  returned  to  Stockbridge  to  spend  his  last  days, 

and  where  he  died  Apr.  15, 1867.  Besides  many  published  ser- 
mons, he  was  the  author  of  aLife  of  David  Brainerd.  a  Ilis- 

torij  of  Middlesex  County,  Conu..i\,iv\.  of  Berkshire  County, 3Iass. 

Field,  David  Dudley,  LL.  D.  :  jurist:  b.  at  Haddam, 
Conn.,  Feb.  13, 1805  :  eldest  son  of  Rev.  David  Dudley  Field ; 
entered  Williams  College  in  1821.  In  1835  he  began  the  study 
of  the  law,  and  was  admitted  to  the  bar  in  1828,  and  settled 
in  New  York,  where  he  soon  made  his  way  to  the  front  rank 

of  his  profession.  Finding  the  practice  of  the  law.  which 

was  after  the  English  model,  extremely  complicated,  dila- 

tory, and  expensive,  he  began  to  study  how  it  could  be  re- 
vised and  improved,  and  so  entered  upon  those  labors  in 

favor  of  law  reform  which  were  to  occupy  so  large  a  part  of 
his  life.  In  1839  he  published  his  first  essay  on  the  subject, 
which  he  continued  to  press  upon  the  public  attention  until 

in  1847  he  was  appointed  by  the  Legislature  of  New  York 
one  of  a  commission  to  reform  the  practice  of  that  State. 

Upon  this  work  he  was  engaged  for  two  years,  and  the  re- 
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suit  was  containeil  in  Iwoooiles  of  proceilure,  tlu;  one  civil 
and  the.  otlicr  criniiiial.  The  code  of  civil  iinjccdiiri!  was 

in  great,  pari,  adopti'il  by  Iho  Stale  of  New  York,  and  has 
since  been  adopted  by  twenty-seven  States  and  Territin-ies. 
It  is  the  Ijasis  of  the  legal  reform  established  by  the  Judica- 

ture Acts  in  Kngland,  and  of  the  practice  in  sevc^rid  of  the 
British  colonies.  iiKdiidini,'  India.  After  the  completion  of 

these  codes  he  was  in  \H')7  ])hiced  by  the  State  of  New  York at  the  head  of  a  new  commission  to  undertake  acoditicatiim 
of  the  whole  body  of  the  law.  This  was  a  work  of  years,  but 
in  1865  the  commission  reported  a  civil  code,  a  penal  code, 
and  a  politi<-al  code.  These  five  codes,  which  were  mainly 
the  work  of  Mr.  Field,  covered  the  whoIc>  province  of  law 
in  the  U.  S.,  bcjth  common  and  statute,  and  were  designed 
to  supersede  the  \inwritten  or  common  law — the  object  be- 

ing to  give  the  people  li]  this  compact  form  tlu^  wliole  of  the 
laws  by  which  they  were  governeil.  Tliis  body  of  law  has 

been  adopted  in  full  and  intact  oidy  by  the  State  of  t'ali- fornia  and  the  Statcw  of  North  and  South  Dakota.  In  1867 

he  brought  l)eforc  the  Hritish  Association  for  Social  Sci- 
ence a  proposition  to  frame  an  international  code.  This 

led  to  the  prejiaral  ion  by  him  of  what  was  really  a  complete 
work  on  iulernational  law,  though  modestly  entitled  Onl- 
lines  of  an  JittfriidJioiid!  C'm/c.  one  feature  of  which  was 
the  introduction  of  the  prinei|)le  of  arbitration  to  settle  dis- 

putes between  nations.  This  work  lias  attracted  great  at- 
tention in  Europe,  and  been  translated  into  French  and 

Italian.  The  code  of  criminal  procedure  and  the  penal  code 
have  become  a  part  of  the  law  of  New  York,  and  the  civil 
code  has  been  twice  passed  by  the  Legislature,  but  has  been 
defeated  by  the  Governor.  5lr.  Field  was  one  of  the  found- 

ers of  an  international  association  formed  in  1873  for  the 
purpose  of  reforming  and  codifying  the  laws  of  nations,  the 
special  object  being  the  substitution  of  arbitration  for  war 
in  the  settlement  of  disijutes  between  nations.  He  was  a 
member  of  the  peace  conference  at  Washington  in  1861,  and 
of  the  House  of  Representatives  of  the  U.  S.  in  1877.  In 
1890  he  presided  at  the  great  peace  convention  in  London. 
He  publisheil  T/ir  Electoral  Va/i-s  of  1S70  (New  York,  1877), 
and  jSjX'Kchea  aial  Arj/miii'/Us  before  tJie  Supreme  Court  of 
Die  Vnited  States,  and  Miscellaneous  Papers  (New  Y'ork, 
1884).     I),  in  New  York,  Apr.  13,  1894. 

Field,  Eugenr:  journalist  and  poet;  b.  in  St.  Louis.  Mo., 

Sept.  3,  1850.  He  was  educated  at  the  Univei-sity  of  Mis- 
souri ;  was  connected  with  different  newspapers  in  Missouri 

and  Colorado  from  1873  to  1883,  when  he  joined  the  Chicago 

Daily  News.  Among  his  publications  are  A  Little  Bool,-  of 

Western  Verse  (1889)";  A  Little  Book  of  Projitahle  Tales 
(1889) ;  With  Trumpet  and  Drum  (1892)  -.'A  Second  Book  of Verse  (1893).     D.  in  Chicago,  111.,  Nov.  4,  1895.     H.  A.  B. 

Field,  Frederick,  LL.  D.  (Cambridge,  1875) :  clergyman : 
h.  in  London.  1801  ;  graduated  at  Trinity  College,  Cam- 

bridge, in  1833.  lie  eilited  the  Greek  text  of  St.  Chrysos- 
tora's  Homilies  on  St.  Matthew  (3  vols.,  Cambridge,  1839) ; 
Interpretation  of  the  Pauline  Epistles  (7  vols.,  1849-62) ;  and 
the  Septuagint  version  of  tlie  Old  Testament  according  to  the 
Alexandrian  Gode,r>.  In  1843  he  was  presented  to  the  rec- 

tory of  Reepham,  Norfolk ;  resigned  in  1863,  and  edited 

Origen's  Hexapla  (2  vols.,  1867-74).  He  was  one  of  the 
revisers  of  the  Old  Testament.  D.  at  Norwich,  Apr.  19, 
1885. 

Field.  Henry  Martvx,  D.  D.  :  author;  a  son  of  Rev.  Da- 
vid D.  Field,  I).  I).;  b.  at  Stoekbridge,  Mass.,  Apr.  3,  1823: 

entered  Williams  College  at  the  age  of  twelve ;  graduated 
at  sixteen;  studied  theology  three  years  at  East  Windsor, 
Conn.,  and  one  year  at  New  Haven ;  at  twenty  took  charge 
of  a  church  in  St.  Louis.  Mo.,  where  he  resided  from  1842  to 

1847,  when  he  n-signed,  and  spent  the  following  year  in  Eu- 
rope. In  1851  he  was  settled  over  a  Congregational  church 

in  West  Springfield,  Mass..  where  he  remained  four  years. 
In  1854  he  removed  to  Xew  York  to  become  one  of  the  edi- 

tors of  The  Evangelist,  a  religious  journal  of  which  he  is 
now  sole  proiirietor.  He  is  author  of  a  numlier  of  volumes 
of  travel,  including  Summer  Pictures  :  from  Copenhagen  to 
Venice  (1859) ;  Prom  the  Lukes  of  Killarney  to  the  Golden 
Horn  (1876) ;  From  Ei/i/pt  to  Japan  (1877) ;  Amonr/  the  IIoli/ 

Hills  (1884);  Old  Spain  and  New  Spain  (188S)';  ami  (li- brnltar  (1888).  Some  of  tliese  have  gone  through  twenty 
editions.  Travels  at  home  furnished  subjects  for  works  en- 

titled Blood  is  Thicker  than  V17//pr(1886J  and  Brii/ht  Skies 
and  Dark  Shadows  (1890).  Other  works  include  T/a-  /;-/.s-/i 
Confedera.tex  and  the  Behellion  of  17i>S  (1851)  and  a  //iston/ 

of  the  Atlantir  Telei/raph  (186t)).' 

Field,  JosKi'ii  M. :  actor  and  dramatist;  b.  in  London, 
England,  in  1810;  at  an  early  age  taken  by  his  parents  to 
the  l'..S. ;  was  educated  in  New  York  city,  and  stndieil  law; 
then  became  an  actor,  appearing  first  in  1843:  settled  in  St. 
Louis,  and,  besides  writing  local  jilays,  established  the  lie- 
I'eille,  a  daily  paper  of  which  he  was  <jne  of  the  editors.  He 
j)Ublished  The  Drama  in  Pokerrille  and  (Jtlier  Stories,  by 
Everpoint  (1847).  liemoved  to  Jlobile,  Ala.,  and  died  there 
Jan.  30,  1856. 

Field,  Kate  :  journalist ;  daughter  of  Joseph  M.  Field ; 
b.  in  St.  Louis,  Mo.,  abovit  1840;  educated  in  Massa<;))uset.ts 
and  in  !*inro]je ;  she  was  European  correspondent  of  the  New 
York  Tribune  and  other  journals;  wrote  tor  The  Atlantic 
Monthly  and  other  magi-izines;  gave  lectures  and  public 
readings,  and  in  1874  made  her  appearance  as  an  actress  in 

the  character  of  Peg  Wotlhigtrjn  at  Booth's  theater,  New 
York.  In  1889  she  established  at  Washington,  I).  C,  Kate 

Field's  Washini/ton,  a  weekly  journal.  J),  in  Honolulu, 
May  19,  1896.  Among  her  books  are  Planrkette's  Diary (1868)  and  Ten  Days  in  Spain  (187.5).  II.  A.  B. 

Field,  Richard  Stockton.  LL.D.  :  judge;  b.  at  White- 
hill,  N.  J..  Dee.  31,  1803:  graduated  at  the  College  of  New 
Jersey  in  1831 ;  was  professor  in  the  New  Jersey  Law  School 
1847-55;  for  a  long  time  attornev-general  of  New  Jersey; 
U.  S.  Senator  in  1862-63,  in  place  of  J.  K.  Thompson,  de- 

ceased, and  the  judge  of  the  district  court  of  the  U.  S.  for 
New  Jersey  until  his  death  at  Princeton,  N.  .7.,  May  25, 
1870.  Published  Tlie  Provincial  Covrts  of  Neto  Jersey 
(1849),  and  contributed  to  the  collections  of  the  New  Jersey 
Historical  Society. 

Field,  Stephen  Johnson:  judge;  son  of  Kev.  David  D. 
Field;  b.  at  Haddani,  Conn..  Nov.  4,  1816;  graduated  at 
Williams  College  in  1837;  studied  law  with  his  brother, 

David  Dudley  Field,  in  New  Y'ork,  and  on  his  admission  to 
the  bar  became  his  partner;  went  to  California  in  1849;  in 
Jan.,  18.50,  was  elected  first  alcalde  of  Marysville,  and  in  Oc- 

tober was  elected  to  the  Legislature,  and  served  one  session; 
in  1857  was  elected  judge  of  the  Supreme  Court  of  the 
State,  and  in  1859  became  chief  justice  :  from  1863  to  Deo. 
1,  1897,  was  an  associate  justice  of  the  Supreme  Court  of 
the  U.  S.  In  1869  Judge  Field  was  appointed  Professor 
of  Law  in  the  University  of  California.  In  1873  he  was 

ajipointed  by  the  Governor  of  California  one  of  a  com- 
mission to  examine  the  codes  of  the  State,  and  to  i>repare 

amendments  to  the  same  for  the  consideration  of  the  Legis- 
lature. In  1877  he  was  a  member  of  the  Presidential 

Electoral  Commission  {g.  v.).  and  voted  with  the  seven  in 
favor  of  Mr.  Tilden  against  the  eight  in  favor  of  Jlr.  Hayes. 
In  1880  he  was  nominated  in  the  national  Democratic  con- 

vention as  a  candidate  for  President  of  the  V.  S.,  and  re- 
ceived sixty-five  votes  on  the  first  ballot. 

Fieldfare :  the  English  name  for  a  species  of  thrush, 
Turdus  pilaris,  found  in  Europe,  and  commonly  occurring 
in  I'>ngland  as  a  bird  of  passage,  although  it  sometimes 
breeds  in  the  northern  portions  of  Great  Britain  and  Scot- 

land. The  fieldfare  is  variegated  in  color,  but  the  general 
hue  of  the  up))er  parts  is  chestnut  brown  ;  the  head  is  gray, 
the  quill  feathers  and  tail  blackish;  the  throat  is  reddish 
yellow  streaked  with  black,  the  breast  brown  :  the  rest  of  the 
under  ]iarts  white.  P.  A.  Lucas. 

Field-glass:  a  form  of  magnifying  apparatus  which  is 
essentially  a  telescope  of  low  power.  It  may  have  a  single 

tube  (like"  the  antiquated  spy-glass),  or  more  frequently  it  is 
binocular,  resembling  in  form  the  double  opera-glass.  See Telescope. 

Fieldiiiar.  Anthont:  Vandyke  Copley:  landscape-painter 
in  water-colors:  b.  in  England,  1787.  He  was  a  member  of 
the  British  Society  of  Water-color  Painters,  and  a  clever 
and  rapid  workman.  A  large  collection  of  his  drawings  is 
in  the  South  Kensington  Museum.  D.  at  Worthing,  Eng- 
land. 1855.  W.  A.  C. 

Fielding,  Henry:  dramatist  and  novelist  :  b.  at  Sharp- ham  Park,  near  Glastonburv,  Somersetshire,  England,  Apr. 

22,  1707.  He  began  his  education  at  home  imder  the  care 
of  Mr.  Oliver,  the  familv  chaplain,  said  to  have  been  the 

original  of  Piirson  Trulliber  in  Joseph  Andreuv.  He  stud- 
ied at  Eton,  but,  being  destined  by  his  father  for  the  law,  he 

was.  at  the  age  of  eighteen,  transferred  to  the  University 
of  Leyden.  He  was  a  diligent  student  for  about  two 
years,  when,  owing  to  the  inability  of  his  father  to  pay  his 
expenses,  he  was  comiielled  to  return  to  London,  where,  at 
the  age  of  twentv.  he  found  himself  dependent    upon   his 
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own  rcsoureos.  Ilis  first  effort,  a  cmncdy  t'lilillcd  Love  in 
Sereral  MiixqueK.  !ip|)0!ii-('d  in  Feb.,  1728,  and  wiis  fiivonibly 
received.  Between  liis  first  appeMrance  as  a  <lraniatic  author 
and  1737,  Fielding  wrote  twenty-three  piece-s  for  the  staf;c, 
most  of  them  eoniedies  and  farces.  Of  these  only  one 
proved  decidedly  successfnl — a  burlesque  entitled  The  Trcui- 
uly  of  Trayedies,  or  the  Life  and  Death  of  Tom  77iumb  ike 
(Jreat.  intended  to  ridicule  tlie  extravagant  style  of  the 
Irau'edics  of  the  day.  The  Mode  Doctor  and  Ttie  Mimr, 
translations  of  Moliere's  comedies,  were  also  well  received. 
In  1735  he  married  Miss  Cradock,  one  of  the  belles  of  Salis- 

bury, and  possessed  of  a  small  fortune  of  £'1,500.  Fielding 
had  succeeded,  on  his  mother's  death,  to  a  small  estate  at 
East  Stour  in  Dorsetshire,  to  which  Ik^  now  retired  and  as- 

sumed the  character  of  a  country  squire  of  the  first  magni- 
tude, by  which  his  slender  means  were  rapidly  dissipated, 

and  in  a  very  short  time  he  was  comj)eIled  to  break  up  and 
return  to  London  and  seek  means  for  the  support  of  his  wife 
and  child.  Intending  to  apply  himself  to  his  profession,  he 
was  turned  aside  by  an  opportunity  of  producing  a  satirical 
drama — Pasquin,  a  Dramatic  Satire  on  tlie  Times;  its  suc- 

cess was  so  great  that  in  1737  he  produced  another.  Ttie 
Historical  Register  for  1736,  wliich  attracted  so  much  at- 

tention that  the  Licensing  Act,  placing  the  stage  under 
nunisterial  control,  was  passed.  Resolving  now  to  devote 
himself  to  the  law,  he  entered  himself  (Nov.  1.  1737)  as  a 
student  of  the  Middle  Temple.  In  1740  he  was  called  to 
the  bar,  took  chambers,  and  commenced  practice.  To  the 

columns  of  Ttie  C'liampion,  in  which  he  was  interested,  he 
contributed  lai'gely.  He  also  compiled  a  valuable  work  on 
crown  law.  '  (.'ircumstances  now  led  Fielding  to  turn  his 
attention  to  the  s]iliei'e  in  which  he  was  destined  to  win  en- 

during renown.  In  Fel).,  1743,  his  first  novel — suggested  by 

Kiehardsou's  Pameta.  which  had  appeared  in  1740  and  had 
ei'eated  an  extraordinary  sensation — was  published  under 
the  title  of  Ttie  Adventures  of  Josepti  Aiidreirs  and  his 
friend  Ahriitiam  Adams.  Its  success  was  immediate ;  it  soon 
became  a  universal  favorite,  and  was  regarded  as  the  best 
work  of  fiction  produced  up  to  that  time  in  the  English 
language.  Tlie  Wedding  Day.  a  comedy  written  several 
years  before,  was  produced  in  Feb..  1743.  The  Miscettanies 

appeared  in  1743;  -1  Journey  from  thi,':  Wortd  to  the  JS'e.rt. in  the  second  volume,  is  an  admirably  contrived  satire, 
though  in  a  fragmentary  state :  the  third  volume  is  entirely 
taken  up  with  The  History  of  ■Tonattian  Wild  ttie  Great,  the 

least  agreeable  of  Fielding's  works  of  fiction.  In  this  year 
Fielding's  affectionate  wife  died — a  calamity  that  so  dcejily 
affected  him  that  for  a  time  his  reason  was  entlangered.  As 
soon  as  he  was  sufficiently  recovered  he  again  aiii)lied  him- 

self to  his  profession.  During  the  memorable  events  of  1745 
he  published  a  political  journal.  The  True  Patriot,  which 
expired  with  tlie  suppression  of  the  rebellion.  In  1747  he 
started  another  political  paper,  called  Tlie  Jacobite  Journal, 
which  was  discontinued  toward  the  end  of  1748,  when  he  re- 

ceived the  a])pointment  of  justice  of  the  peace  for  Middle- 
sex and  Westminster — a  sphere  of  duty  in  which  he  speedily 

earned  for  himself  credit  and  distinction.  The  oflRce  was 
not  at  this  time  held  in  high  estimation  by  reason  of  the 
trafficking  in  committals  and  convictions  for  the  fees  which 
formed  the  compensation  of  the  magistrates,  and  for  which 

practice  they  were  termed  "  trading  justices."  Fielding  re- 
fused to  adopt  these  discreditable  practices,  and  labored  ar- 

tlently  to  check  the  growth  of  depravity  and  crime :  and  his 
services  in  this  department  of  life  alone  were  of  such  im- 

portance as  to  entitle  him  to  the  respect  of  posterity.  In 
1749  he  published  his  great  work,  upon  which  he  had  been 
long  engaged,  Ttie  History  of  Turn  Jones,  a  Foundling. 
which  placed  him  at  the  head  of  English  novelists.  Its  suc- 

cess was  decided,  and  it  still  maintains  a  prominent  place 
among  worlvs  of  fiction.  In  1740  Fielding  was  elected  chair- 

man of  the  sessions,  which  entailed  iipon  him  the  additional 
duty  of  attending  at  t  he  i  lench.  In  addition  to  these  duties  he 
published  several  valuable  tracts,  among  vi\iic\i  An  Inquiry 
into  ttie  Increase  of  Thieves  and  Rot>t>ers  attracted  much  at- 

tention. In  1751  he  produced  another  work  of  fiction.  Ame- 
lia, in  which  work  the  Iieroine  is  intended  as  a  (lortrait  of  his 

first  wife.  This  was  Fielding's  last  production  in  fiction. 
In  1752  he  pulilishcd  a  literary  journal  called  The  Covent 
Garden  Journnl,  anil  the  following  year  sevci'al  law  reports. 
But  the  complication  of  disorders  from  which  he  had  long 
suffered  was  fast  undermining  his  strength,  and  a  vigorous 
warfare  which  he  successfully  waged  against  the  gangs  of 
desperate  ruffians  then  infesting  London  so  wore  upon  his 
shattered  frame  that  he  Wiis  compelled  to  retire  from  the 
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active  performance  of  bis  dulii^s.  A  triji  to  Bath  was  made 
without  beneficial  effect,  and  by  tlie  advice  of  his  physicians 
he  embarked  for  Lislion  on  June  20.  1754.  After  a  stormy 
voyage,  of  which  he  left  an  accwmt,  publishc(l  in  1755  un- 

der the  title  of  The  Journal  of  a  Voyage  to  Lisbon,  he 
reached  Lisbon  in  August.  But  his  strcngtli  was  too  far 

declined  to  rally,  and  on  Oct.  8  he  cxnired.  See  Murphy's 
Life  and  Genius  of  Fielding ;  Sir  Waltfr  Scott's  prefa- 

tory memoir  in  Bailanlyne's  Novelists'  Libi-ary ;  Life  of 
Henry  Fielding,  by  Fi'ederic:k  Lawrence,  1855 :  and  Austin 
Dolison  in  the  Men  of  Letters  series  (1883;  new  ed.  1889). 

Ficld-iiiarshal:  See  Marshal. 

Field  Mice :  those  mice  which  live  out  of  dooi's  and  do 
not  frocjuent  houses;  especially  mice  of  the  genus  Arvicola, 
of  whicli  there  are  more  than  six  species  in  the  U.  S.,  be- 

sides many  species  of  allied  genera  and  similar  habits. 
Europe  has  also  several  species,  and  in  Great  Britain  those 
mice  are  in  some  years  extremely  destructive,  not  only  to 
grain-crops,  but  to  orchard  and  forest  trees,  whose  bark  they 
gnaw.  At  times  the  British  Government  has  paid  bounties 
for  their  destruction. 

Field  Officer :  in  the  array,  a  colonel,  lieutenant-colonel, 
or  major  of  a  battalion  or  regiment,  as  distinguished  from 
general  officers,  who  are  superior  to  field  officei-s  in  rank ; 
fixim  line  officers,  who  are  inferior;  and  from  staff'  officers, 
general  or  regimental,  who  may  l)e  of  rank  superior,  equiva- 

lent, or  inferior  to  that  of  field  otficers. 

Field  of  the  Clotli  of  (Jold :  the  place  on  the  border  of 
the  territory  of  Calais  w  here  occurred  the  famous  interview 
between  Henry  YIII.  of  l^ngland  and  Francis  I.  of  France, 
in  June,  1520.  Francis  I.  and  Charles  I.  of  Spain,  candidates 
for  tlie  imperial  crown,  sought  the  friendship  of  Henry 
VIII.  At  this  interview  the  magnificence  of  the  display 
on  fiotli  sides  gave  to  the  scene  the  name  it  bears.  Henry 
VIII.  had  interviews  with  Charles  the  same  year,  and  Fran- 

cis's object  was  not  secured. 
Fields.  James  Thomas,  LL.  D.  :  author  and  publisher:  b. 

at  Portsmouth,  N.  II.,  Dee.  31.  1817.  He  was  a  member  of 
the  publishing  firm  of  Ticknor,  Reed  &  Fields,  and  its  suc- 

cessor from  1838  to  1870.  In  1849.  1854.  and  1858,  respec- 
tively, he  printed  volumes  of  his  ijuems  for  private  dis- 

tribution. He  edited  The  Atlantic  Monthly  at  Boston  from 
18G2  to  1870,  repeatedly  visiteil  Europe,  and  had  wide  ac- 

quaintance with  literary  men  abroad.  He  also  lectured  in 
the  U.  S.,  and  published  Yesterdays  icith  Authors — remi- 

niscences (1871);  Hawthorne  i,lS76):  In  and  Out  of  Doors 
with  Charles  Dickens  (1876).  1).  at  Boston,  Mass.,  Apr.  24, 
1881. 

Field-sports :  See  Sports. 
Field  works;  See  Fortikication. 

Fi'eri  Fa'cias  [Lat.,  you  shall  or  may  cause  it  to  be 
done]:  a  writ  of  execution  (usually  termed  a  _/!. /a.),  to  se- 

cure the  satisfaction  of  a  judgment  recovered  against  a 
debtor,  directing  the  officer  to  whom  it  is  addressed  to  cause 

to  be  made  of  the  debtor's  goods  and  chattels  or  real  estate 
the  amount  therein  specified.  By  this  is  meant  that  he  is 
to  levy  upon  the  property  and  sell  sufficient  to  obtain  the 
req  uisite  sum.  Personal  pro]ierty  is  first  sold,  and  after- 

ward recoui'se  may  be  had  to  the  debtor's  real  estate.  In 
executing  this  writ  the  sheriff  has  no  authority  to  break 
open  the  outer  door  of  a  dwelling-house  after  request  for 
]iermission  to  enter  is  refused,  as  may  be  done  on  criminal 
]U'ocess;  but  if  he  has  once  secured  lawful  admission  into 
the  premises  he  may  breakthrough  inner  doors,  open  chests, 
etc..  to  secure  possession  of  the  goods.  A\  hen  the  property 

is  within  the  debtor's  store  or  barn,  even  the  outer  door 
may  be  forcibly  entered  ;  so,  if  it  be  upon  the  premises  of  a 
stranger  and  entrance  is  refused,  the  house  may  1)C  broken, 

for  a  man's  house  is  a  protection  only  for  his  own  property. 
If.  however,  the  goods  are  not  found  upon  the  stranger's 
jiremises,  the  sheriff  is  liable  as  a  trespasser.  For  further 
details,  see  Execution. 

Fies'chi.  fee-es'ki'e,  or  Fies'co.  Giovanni  Luigi,  de' :  Count 
of  Lavagna;  b.  in  1.523  at  Genoa  of  a  celebrated  Guelfic 
family  of  remote  Bavarian  origin.  A  wealthy  and  ambitious 
demagogue,  he  entered  into  a  conspiracy  to  kill  Andrea 
Doria.  doge  of  Genoa,  and  to  overthrow  the  government, 
but  the  scheme  failed  in  both  its  objects,  and  Ficschi.  striv- 

ing to  seize  the  public  galleys,  was  drowned  Jan.  3.  1547. 
Fiesclii.  Giuseppe  Maria;  b.  on  the  island  of  Corsica, 

Dec.  3,  1790;  entered  the  French  army  in  1808;  ser\'ed  in 



35+ FIESOIiR FIGE.Vr 

Russia  in  1812;  was  iuiprisoiicil  1816-20  for  theft  and 
forgery;  went  to  Paris  in  IKM;  invcnleil  llic  infernal  ma- 

chine by  wliieh  tho  attempt  was  made,  July  28,  18:io,  to 
assassinate  Louis  IMiili|i|ie,  wlio  escaped  witli  a  sliKld 
wound,  though  sixteen  of  liis  atlen<huits  were  l<illed  or  mor- 

tally wounded.     Fieschi  was  exeeuted  Fel).  Hi,  18;i(). 
Fiesole,  Fba  Anoelico.  da;  a  Florentine  painter;  li.  at 

Vicchio,  l:i87.  In  early  life  ho  entered  the  Clmreh  in  the 
order  of  Dominicans,  and  for  the  remainder  of  his  existence 
may  be  said  to  have  lived  in  a  state  of  ecstasy,  painting  the 
visions  which  came  to  him.  lie  was  the  last  of  the  ec- 

static school,  and  the  last  of  the  ]nirc  Giottesques.  He  had 
studied  painting  before  he  entered  the  order,  but  was  ap- 

pointed to  the  work  he  was  so  well  fitted  for  as  tinit  in 
which  he  could  best  serve  the  t'hurch.  Fra  Ang(dico  stands 
as  the  type  of  the  puridy  religious  painter,  not  merely  in 
his  devotion  to  sacred  subject,  but  in  the  devotional  man- 

ner of  approaching  his  subject  as  one  in  which  an  act  of 
worship  was  accomplished  and  in  which  divine  assist aiice 
was  to  be  asked.  His  painting  was  to  him  the  record  of  in- 

spiration, and  he  never  changi-d  what  he  had  done,  which  in 
part  accounts  for  the  limitations  and  for  some  of  the  love- 

liest qualities  of  what  he  did,  the  purity  of  color,  the  sim- 
plicitv  and  harmony  of  his  design,  and  for  the  immense 

quantity  of  work  he 'left.  The  best  of  it  is  that  at  Home  in tlie  chajjel  of  S.  Nicholas  of  the  Vatican,  the  vault  of  the 
DuoinoatOrvieto,  and  the  frescoes  at  S.  Mark's  in  Florence, 
but  all  tlie  galleries  of  art  In  Europe  liave  exam|)les  of  it. 
His  pupil  Benozzo  Gozzoli  was  the  first  in  whom  is  found  the 
evidence  of  unmistakal)l('  n^ference  to  nature  for  the  facts 

of  his  representations.  The  last  ten  years  of  Fra  Angelico's life  were  spent  in  great  rapture  in  Rome,  where  he  died  in 
1455.  He  was  buried  in  the  church  of  S.  Maria  sopra  Mi- 

nerva. W.  J.  Stillman. 

Fife  [from  Fr.  fifi-f.  from  0.  H.  Germ.  p_fifa  >  Germ. 
Pfei'fe,  pijie,  from  Low  Lat.  pi  pa,  deriv.  of  pipa're,  chirp  ; 
cf.  Knji.  jjipf,  via  Pr.  from  Low  Ijat.  pi'pa]  ;  a  musical  instru- 

ment chiefly  used  with  the  snare-drum  in  martial  music.  It 
is  made  in  one  piece,  without  keys,  has  six  finger-holes,  and 
a  mouthpiece  or  hole  for  blowing  upon  one  side,  as  in  the 
flute.  Its  notes  are  shrill  and  somewhat  harsh.  The  fife  is 
variously  pitched. 

Fife,  or  Fifesiiire  :  county  of  Scotland  ;  forming  a  pen- 
insuhi  between  the  Firth  of  Forth,  the  Firth  of  Tay,  and  the 
North  Sea  ;  area,  494  sq.  miles.  It  is  one  of  the  most  thickly 
peopled  and  Ijest-cultivated  counties  of  Scotland.  Prin- 

cipal towns,  Cupar,  Dunfermline,  St.  Andrews,  Dysart,  and 
Kirkcaldy.     Pop.  (1801)  187.320. 

Fife,  Alexander  William  Georoe  Duff,  Marquis  of 
Macduff  and  Duke  of;  b.  Nov.  10.  1849  ;  educated  at  Eton  ; 

Liberal  member  of  Parliament  1874-79 ;  married  July  27, 
1889,  Princess  Louise  Victoria  Alexandra  Dagmar,  eldest 
daughter  of  the  Prince  of  Wales,  on  which  occasion  he  was 
created  Duke  of  Fife. — The  Duchess  of  Fife  was  born  Feb. 
20, 1867.  She  is  president  of  the  Edinburgh  School  of  Medi- 

cine for  Women,' the  first  school  of  the  kind  in  Scotland. 
Fifteenth' ;  in  music,  the  interval  of  a  double  octave, 

cojiiprising  a  distance  of  fifteen  grades  of  the  scale,  from 
the  lower  to  the  upper  note ;  also,  the  name  of  a  stop  in 
the  organ,  of  which  each  pipe  is  tuned  two  octaves  above 
the  regular  pitch  as  represented  on  the  keyboard. 

Fiftll  :  in  music,  an  interval  comprising  five  degrees  of 
the  scale,  or  the  distance,  e.  g.,  from  C  to  G,  D  to  A.  etc. 
Fifths,  according  to  their  position  on  the  scale  or  the  in- 

fluence of  accidentals,  are  various  in  their  compass,  embrac- 
ing from  six  to  eight  semitones.  They  are  usually  classi- 

fied as  perfect,  duiu'ius/iiil,  and  aui/iiii'nted.  The  perfect contains  three  wliole  tones  and  one  semitone ;  the  dimin- 
ished, two  whole  tones  and  two  semitones;  and  the  aug- 

mented three  whole  tones  and  two  semitones. 

Perfect. Diminisherl. .\UEmented. 

In  counterpoint  the  progressions  of  the  fifth  are  regulated 
by  certain  laws,  partly  arising  from  tlie  harmonious  nature 
and  relations  of  this  chord,  and  partly  in  view  of  the  ease 
with  wlilch  its  use  and  abuse  suggest  themselves  to  the 

nn'nds  of  young  harmonists,  who  are  unaware  of  the  diffi- culties of  its  proper  treatment.  The  restrictions,  liowever, 
imposed  by  the  old  masters,  have  been  so  far  relaxed  in 
modern  schools  of  music  tluit  certain  progressions  of  fifths 

are  now  freely  used  whicli  aceiduryago  wiudd   have  been 
strictly  forbidden.  Revised  by  Dudley  Ruck. 

Fifth-nionarcliy  Men  :  a  small  religious  sect  in  Eng- 
land durlriu'  (  roiinveH's  ]iroteeliiral(^  and  the  first  part  of 

th(^  reign  of  ('liarles'll.  They  profes.se<l  to  liclieve  that  the 
time  was  near  at  hand  when  to  the  four  great  monarcliies 
of  DanieTs  iirophetic  vision  was  to  succeed  the  fifth,  which 

was  to  break  in  pieces  all  others  and  to  "  staixl  forever." Of  this  Jesus  was  to  be  king,  and  in  their  eagerness  to 
seize  the  fitting  opportunity  to  proclaim  him  they  con- 

spired (Ajir.  9,  1657)  against  Cromwell ;  and  again  (Jan.  0, 
1661),  on  the  prospect  of  Charles  II.  being  fully  restored  to 
power,  they  rose  in  insurrection  and  attempted  to  sustain 
themselves,  under  a  leader  named  Venner,  by  force  of  arms. 
The  insurrection  was  pjromptly  suppressed,  and  Venner  ami 
several  others  were  executed.  The  Independents,  Bajitists, 

and  Quakers  formally  disclaimed  all  sympathy  w^ith  the  in- 
surgents, yet  were  made  to  suffer  odium  and  civil  hardshi|)s 

in  consequence  of  the  movement.  Tw'o  years  later  another 
insignificant  rising  occurred,  in  consequence  of  which  six 
persons  are  said  to  have  been  executed.  The  sect  seems  to 
liave  had  no  connection  with  Anabaptists  on  the  Continent, 
but  to  have  derived  encouragement — however  unwarrant- 

ably— from  the  views  of  some  eminent  men. 
Fiftll  Nerve:  See  Facial  Nerves  and  Trigeminus. 

Fig  [JI.  Eng.  Jig.  from  0.  Fr.  figue  >  Fr.  _ligue  :  Ital. 
Jico  <  Lat.  _// cw.'i] :  the  fruit  of  Fic.its  carica,  a,  deciduous 
tree  of  the  Aitocarpeie  or  breadfruit  family,  15  to  20  feet 
high,  with  rcjugh  and  deeply  lobed  leaves,  a  native  of  Asia 
from  Syria  to  the  Caucasus  and  Kurdistan ;  also,  the  tree 
itself  (see  Ficus),  which  often  lives  to  a  great  age.  In  the 
.Scriptures  the  fig-tree  is  often  mentioned,  along  with  the 
vine,  as  a  symbol  of  peace  and  plenty.  Although  unknown 
in  Greece  during  the  Homeric  age,  it  was  connnon  in  the 
time  of  Plato;  it  was  early  introduced  into  Italy,  and  thence 
in  Spain  and  Gaul.  Charlemagne  ordered  its  cultivation 
in  Central  Europe,  and  it  is  now  cultivated  in  most  warm 
temperate  climates.  That  it  has  succeeded  even  in  F^jigland 
appears  from  tlie  mention  of  the  historian  Mattliew  Paris 
that  the  year  1257  was  so  inclement  that  figs,  cherries,  and 
plums  totally  failed  to  ripen.  Figs  can  be  well  ripened,  and 
can  be  raised  for  preservation  in  the  dried  state,  only 
where  the  summer  and  autumn  are  warm  and  dry.  In  the 
Eastern  V.  S.  the  main  obstacle  to  their  cultivation  is  the 
cold  of  winter,  which  frequently  injures  unprotected  trees 
even  in  Florida.  Pigs  are  cultivated  to  some  extent  so  far 
north  as  North  Carolina,  and  the  culture  promises  satisfac- 

tory results.  On  the  Pacific  coast  they  find  a  more  conge- 
nial climate.  The  fig-tree  bears  two  crops  in  a  season — 

an  earlier  one  from  the  axils  of  leaves  of  the  preceding 

growth ;  a  later  and  long-continued  one  from  the  axils  of 
the  leaves  of  the  season.  The  fig  is  popularly  said  to  fruit 
without  flowering.  This  comes  from  the  nature  of  this 
particular  fruit — a  hollow,  piear-shajied  receptacle,  nearly 
closed  or  barely  pervious  at  the  broad  apex,  lined  throughout 
the  interior  with  innumerable  small  flowers,  male  and  fe- 

male. The  so-called  seeds  are  the  ripened  achenia  (i.  e. 
seed-like  fruits)  of  the  latter;  the  luscious  pulp  mainly 
belongs  to  the  ripened  and  softened  receptacle  or  hollow 
flower-stalk.  A  good  idea  of  the  botanical  nature  of  a  fig 
is  got  by  comparing  it  with  Dorsleiiin.  of  the  same  natural 
family ;  in  this  the  flowei-s  occupy  the  upper  surface  of  a 
plate  or  saucer-shaped  common  receptacle.  By  imagining 
this  saucer  to  deepen  into  a  cup,  and  the  cup  to  pass  into 
the  form  of  a  jug  by  a  contraction  of  the  summit,  the 
whole  peculiarity  of  the  fig-fruit  will  be  apparent.  In 
ripening,  the  acrid  milky  sap  characteristic  of  the  family  is 
replaced  by  saccharine  matter,  chiefly  grape-sugar,  which 
serves  to  iireseiTe  them.  Fresh  figs,  most  agreeable  to 
manv,  are  too  sweet  and  cloying  for  other  palates,  lieing  des- 

titute of  acidulous  flavor.  In  the  fresh  state,  and  still  more 
In  the  dried,  figs  form  an  important  article  of  food  in  the 
Levant,  etc.  Smyrna  is  the  principal  mart  wdience  dried 
figs  are  exported  to  Northern  Europe  and  America.  Dried 
figs  are  said  by  the  dealers  to  be  natural  when  not  com- 

pressed in  the  packing,  but  retaining  their  original  shape, 
or  pulhd  when  after  drying  they  are  nuide  su]i]ile  by  knead- 

ing, and  then  packed  by"  pressure  into  drums  or  boxes. Eleme  figs  are  merely  those  of  superior  iiuality,  so  called 

from  a  Turkish  word  meaning  "hand-picked." 
Figeac.  fe~'e>ha"ak' ;  town  of  Prance  ;  department  of  Lot; 

on  the  Selle  ;  32  miles  E.  N.  B.  of  Cahors  (see  map  of  Italy, 
ref.  8-E).     It   is  a  quaint  old  city,  situated  in  a  deep  valley 
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sun-iiuiiilcd  by  rocky,  vine-clad  lici{;hls.  It  contains  two 
Golliic  churches,  and  has  a  trade  in  cattle  and  niannl'aetnre.s 
of  cotton.     Pop.  (ISi)G)  6,;ilO. 

Fiffhtillg-flsh:  a  little  fresh-water  fish  {C/eiwp.':  pugnn.i) 
of  farther  India,  akin  to  the  perch  family.  In  its  native 
lands  this  fish  is  ke|it  for  fiKhtini;  purposes,  and  much 
money  is  often  wagered  upon  the  result  of  I  he  combat.  Two 
of  these  fishes  placed  in  a  vessel  of  water  will  attack  each 
other  with  the  utmost  fury. 

Figrueira  da  Foz,  fee-ga-ee'ra"a-daa-fos' :  seaport  of  Por- tugal;  province  of  Beira,  at  the  mouth  of  the  Mondego; 
2ii  miles  W.  by  S.  of  Coirabra  (see  map  of  Spain,  ref.  1.5-A). 
It  has  a  lively  trade  in  salt,  oil,  wine,  and  fruit,  and  is  a  fa- 

vorite watering-place.     Pop.  4,300. 

Figlieras.  feT3-ga'ra~as :  frontier-town  of  Spain;  province of  Gerona ;  25  miles  by  rail  N.  of  Gerona  (see  nuip  of  Spain, 
ref.  13-L).  On  a  height  near  the  town  is  the  citadel  of  San 
Fernando,  one  of  the  strongest  fortresses  of  Spain  and  the 
key  of  the  Pyrenees.  There  are  manufactures  of  soap, 
paper,  and  leather.     Pop.  (1887)  11,913. 
Figueras,  Estanisl.^o  :  statesman :  I),  in  Barcelona, 

Spain,  Nov.  13,  1819 ;  received  an  excellent  education  ;  be- 
came at  an  early  age  one  of  tlie  leaders  of  the  liberal  party 

in  Catalonia ;  was  elected  to  the  Cortes  in  1850 ;  was  a  mem- 
ber of  the  revolutionary  committee  of  Tarragona  1854 ;  en- 

gaged in  the  liberal  conspiracy  of  1866,  for  which  he  was 
imprisoned  in  1867,  and  took  a  prominent  part  in  the  or- 

ganization of  the  republican  party  after  the  overthrow  of 
(^ueen  Isabella  in  1868.  On  the  abdication  of  King  Ania- 
deo  (Feb.  11,  1873)  lie  became  provisional  president  of  the 
republic,  holding  that  post  for  about  four  months,  when  he 
retired  from  public  life.     D.  at  Madrid,  Nov.  11,  1883. 

Fijf  ueroa,  fe'e-ga-ro'aa,  Francisco,  de :  a  Spanish  general 
and  poet,  (iften  surnamed  £1  divino ;  b.  at  Alcala  de  Ile- 
nares  in  1540.  During  his  long  stay  in  Italy  he  acquired 
such  a  mastery  of  the  Italian  language  that  his  Italian 
verse  is  as  pure  as  that  composed  in  Spanish.  His  poems, 
dating  from  the  year  1573,  but  not  published  until  1620. 
rank  among  the  best  contemjiorary  productions  in  Italian 
style.  In  his  eclogue  Tir.six  lie  made  successful  use  of  the 
Italian  blank  verse,  introduced  into  Spanish  poetry  by  Bos- 
can.     D.  at  Alcala  de  Henares  in  1630.  II.  K.  Lano. 

Figrueroa,  Pedro  Pabi^o:  autlior;  t>.  at  Copiapo,  Chili, 
Dee.  35,  1857.  He  was  educated  in  his  native  place;  was 
connected  with  various  journals,  and  in  1885  established  £1 
Imparcial,  a  newspaper  at  Santiago.  He  has  written  nu- 

merous biographical  works,  sketches,  and  romances,  among 
the  best  known  being  Odli't-ia  de  Escrifores  Chi/enos ; 
Diccionario  BiogrdHcu  Chili'iw;  La  OdLsea  del  Desierto  \ 
La  Cortesaua  and  El  Leiladur  (novels.)  H.  H.  S. 

Figuier,  fee'gee-a',  Guillaume  Louis  :  chemist  and  sci- 
entific writer;  b.  at  Montpellier,  Prance,  Feb.  15,  1819;  be- 

came M.  D.  1841 ;  professor  in  the  School  of  Pharmacy  at 

Montpellier  1846;  then  scientific  editor  of  La  Press'e  at Paris.  He  published  Exposition  et  Ristoire  des  Principales 
Decouverles  Scientifiques  Mndernes  (3  vols.,  1851-53  ;  5th  ed. 
1858);  Ili.ttoire  du  Merveilleux  dans  les  Temps  Modernes 
(4  vols.,  1859-60) ;  Vie  des  Savants  lllustres  depuis  VAn- 
tiqvite  jusqiiait,  XIX'  Siecle  (1866) ;  Les  Nouoelles  Con- 
quetes  de  la  Science  (1883-85) ;  Les  Mi/steres  de  la  Science 
(1887),  etc.     D.  in  Paris,  Nov.  9,  1894. 

Figiirate  Numbers;  those  numbers  which  may  be 
formed  in  the  manner  shown  in  the  following  table.  The 
first  column  consists  of  the  figure  1  simply ;  the  second  col- 

umn is  formed  by  adding  one  successively  to  each  number, 
starting  from  the  number  1.  In  the  third  column  we  also  start 
from  the  number  1,  and  form  each  consecutive  number  by 
adding  the  next  following  number  of  the  preceding  column. 
All  the  following  columns  are  formed  in  the  same  general 
way,  starting  with  1,  and  adding  in  succession  the  numbers 
of  the  column  next  preceding.     This  table  is  called 

THE   arithmetical   TRIANULE. 

0th  order   1  1111111.. 
1st  order   1234  5     67.. 
2d   order.... I  3     6  10  15  21     .     . 
3d   order   1  4  10  30  35     .     . 
4th  order   1  5  15  35  .      . 
5tli  order   1  6  21      .  . 
Gth  order   1  7      .      . 
7th  order.  ...  1 

Tliis  table  may  be  conliriuecl  to  any  desirable  extent. 

The  numbers  in  the  first  line  are  siniide' units;  those  in  the second  line  are  the  natural  numbers;  lho.se  in  the  third  line 
are  called  tri/rru/iilar  number.s,  because  they  express  the 
numbers  of  balls  that  may  be  arranged  in  equilateral  tri- 

angles as  in  the  diagram  : 
o 

o  0    0 

O  O      O  GOO 

O,         GO,         GOG,         O      O      O      G,    CtC.  ; 

those  in  the  fourth  line  are  called  pyramidal  numbers,  be- 
cause they  express  the  numbers  of  balls  that  can  be  piled 

in  the  form  of  regular  triangular  iiyramids;  those  in  the 
fifth,  sixth,  and  seventh  lines  have  Vieen  called  triaiiquli- 
triamjular,  triangvli-pj/rani idal.  and  puritmidi-pyramidal 
numliers.     Hence  the  u-Mm-  Jig  urate  niniilier.'f. 

It  will  be  seen  that  the  numbers  of  the  table,  read  diag- 
onally upward,  are  the  numerical  coefficients  of  the  de- 

velopment of  X  +  a  to  a,  power  whose  exponent  corre- 
sponds to  the  order  of  the  series.  This  property,  besides 

rendering  the  table  useful  in  the  formation  of  powers,  en- 
ables one  to  use  it,  in  the  calculus  of  |irobabilities,  to  find  the 

number  of  combinations  of  m  things  taken  in  sets  of  n. 
Thus  to  find  the  number  of  combinations  of  7  things  taken 
in  sets  of  1,  2,  3,  etc.,  enter  the  table  opjiosite  the  7th  order 
and  read  diagonally  ujAvard  ;  the  number  in  the  second  col- 

umn is  the  number  of  combinations  of  7  things  in  sets  of  1  ; 
that  in  the  third  column  is  the  number  of  combinations  in 
sets  of  2  ;  that  in  the  fourth  column  is  the  number  of  com- 

binations in  sets  of  3 ;  and  so  on. 
It  is  this  last  property  that  connects  the  arithmetical  tri- 

angle so  closely  with  the  logical  Abecedariuni.  See  Jevons, 
Principles  of  Science  (London,  2d  ed.  1877). 

Revised  by  S.  Newcomb. 

Flgriired  Bass:  in  music,  a  bass  over  or  under  which 
the  harmony  is  expressed  by  ordinary  figures,  dashes,  etc., 
instead  of  being  written  out  in  notes.  These  figures  are 
not  intended  to  represent  the  structure  or  melodious  move- 

ment of  the  upper  parts,  tmt  only  the  nature  and  elements 
of  the  harmony  on  which  those  parts  depend.  Nor  do  the 
figures  usually  determine  the  exact  positions  of  chords  as 
played  by  the  right  hand  on  keyed  instruments;  as  such 
positions  may  be  taken  near  the  bass,  or  distant  from  it, 
or  be  in  either  close  or  dispersed  harmony,  at  the  discretion 
of  the  performer.  The  figures  represent  intervals  counted 
upward  from  the  bass;  and  generally  those  intervals  which 
e.rceed  an  octave  are  expressed  by  figures  denoting  the  .same 
letter  within  the  octave.  Accidental  flats,  sharps,  and  nat- 

urals are  used  with  the  figures  when  necessary,  but  a  sharp 
is  frequently  expressed  by  a  stroke  drawn  through  the 
figure.  Figures  standing  one  orer  the  other  indicate  inter- 

vals to  be  struck  simultaneously,  but  those  standing  one 
after  the  other  are  to  be  taken  successively.  The  triad  (or 
common  chord),  in  its  fundamental  form,  requires  no  fig- 

ures, unless  when  succeeding  a  different  chord  on  the  same 
bass,  or  when  there  may  be  some  amliiguity  or  obscurity  in 
the  progression.  In  keys  having  sharps  or  flats  at  the  sig- 

nature (at  the  lieginning).  those  sharps  or  flats  will  of  course 

afl'ect  the  figures  as  well  as  the  notes. 
Dotted  notes  may  be  rejiresented  by  dotted  figures.  Rests 

also  may  be  introduced,  though  a  small  cipher  (0)  is  preferable. 
The  words  tasfo  solo  imply  that  the  bass  is  unaccompa- 

nied by  harmony  until  the  recurrence  of  figures. 
For  fuller  information  on  the  subject  of  figured  bass, 

the  student  may  consult  .1.  G.  Albrechtsbcrger's  (feneral- 
bass-Scliule,  Cherubini's  Treatise  on  Counterpoint,  and 
Beethoven's  Studien  im  (reneralba.is. 

Revised  by  Dudley  Buck. 
Figure  of  Speech ;  a  peculiar  or  special  use  of  words. 

The  tlistinction  between  grammatical  and  rhetorical  figures 
is  of  gi-eat  importance  in  the  logical  construction  of  figura- 

tive language — a  subject  on  which  there  is  an  extraordinary 
amount  of  confused  thinking.  The  grammatical  figure  rests 

upon  a  real  relation  of  the  subject  and  iiredicate.  "My 
Milton  is  in  four  volumes"'  involves  a  figure  or  form  of 
s|ieecli  departing  from  strict  literalness;  but  it  is  a  gram- 

matical figure,  for  the  relation  on  which  it  rests  is  real,  ob- 
jective, and  undeniable:  it  is,  according  to  the  letter,  the 

grammar,  and  hence  has  been  styled  the  grammatical.  Mil- 
ton is  literally  the  author  of  the  works  contained  in  the 

volumes.  The  two  great  grammatical  figures  are  Metonymy 
{(/.  J'.)  and  Synecdoche  (q.  v.).  They  may  be  at  home  in  the 
plainest  and  most  common-place  prose — in  the  language  of 
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»  will  or  ol'  an  advertisement.  The  rlietoriciil  fiirnre  rests 

npon  an  iileal  or  an  ideiilizoil  relation  lietwceii  the  subject 

and  predieate.  'J'lie  mind  makes  it.  and  can  unmake  it :  it 
can  exist  to  one  mind,  and  be  denied  by  another;  it  may 

be  conceded  by  the  mind  at  one  lime  and'  in  one  state,  and 
denied  at  another  time.  "Milton  is  an  eafrle"  involves  a 

Metapiiob  {q.  v.),  which  is  the  chief  rhetorical  figure.  Some 

of  the  most  confused  and  persistent  loKomachies  have  arisen 

from  failing  to  observe  this  distinction. 

Figures :  visible  signs  used  to  represent  numbers.     See 
NlIMBRALS. 

Fi^worts:  a  family  of  flowering  (ilants  {Srrop]nihri(ice(P) 

with  two-li)iiied  or  irregular  gamopetalous  corollas,  superior 

two-celled  ovaries,  and  two  or  four  (rarely  five)  stamens  on 

the  corolla-tube.  They  are  mostly  herbaceous  plants,  al- 

though some  are  trees.  There  are  about  2.000  species, 

widely  distributed  throughout  the  world.  Many  species 

are  cultivated  for  their  tine  flowers,  e.  g.  snapdragon  (An- 

tirrhinum),  Mimidus,  Pfntnttmim,  DljjitalU.  Cnlcenhiria. 

etc.  The  Paulownia-tree  (Prt»/o«vim  («(/)(■/•/"//■<)  of  Japan 

is  planted  in  the  Southern  U.  S.  Charlks  E.  15i:ssev. 

Fiji,  fee'jt'e,  or  Viti  Islands  (formerly  written  Fcejee): 
a  group  of  islands  constituting  a  British  dependency;  in 

the  South  Pacific  Ocean  ;  between  lat.  15'  30'  and  20°  30'  S., 
and  Ion.  177'  B.  and  178'  W.;  numl)ering  over  200  islands, 
of  which  about  80  are  inhabited  ;  gross  area.  7,4.'51  sq.  miles. 
They  were  discovered  in  164ii  by  the  Dutch  navigator  Tas- 
inan,  but  not  fully  explored  until  1840.  when  they  were  vis- 

ited by  the  American  navigator  Wilkes.  The  two  largest 
islands  are  Viti  Levu,  having  an  area  of  4.112  sij.  miles,  and 
Vanua  Levu.  of  2,432  sq.  miles  ;  the  others  are  small.  The 
Fiji  islands  are  of  volcanic  origin  ;  earthquakes  are  common 
and  hurricanes  periodical.  The  soil,  which  consists  of  a 

deep-yellow  loam,  and  is  well  watered,  is  exceedingly  fer- 
tile, and  the  moist  and  hot  climate  (the  temperature  rang- 

ing from  00'  to  120").  calls  forth  a  most  luxuriant  vegetation, 
consisting  of  bread-fruit  trees,  bananas,  cocoanuts,  sugar- 

canes,  and  tea-plants;  cotton  grow's  wild.  The  inhabitants 
are  middle-sized,  strong-limbed,  .short-necked,  with  a  com- 

plexion between  copper-color  and  black.  Before  the  intro- 
duction of  Christianity  by  Wesleyan  missionaries  in  1835 

they  were  a  fierce  race  of  cannibals.  The  nwijority  have  be- 
come Christianized,  about  100.000  being  adherents  of  the 

Wesleyans  and  more  than  10,000  of  the  Roman  Catholics. 
In  18(jl  the  king  and  chiefs  of  Viti  IjCvu  formally  offered 
the  island  to  Great  Britain;  but  it  was  not  until  1874  that 

the  British  flag  was  hoisted  on  Fiji  soil.  The  population  of 

these  islands  has  greatlv  decreased  since  about  1845,  the  de- 

crease from  1881  to  189l"being  about  14.000.  Pop.  (1895)  120.- 245.  of  whom  101,316  were  Fijis  and  2,872  Europeans,  9,861 
Indian  immigrants,  the  remainder  being  other  Polynesians, 
half-breeds,  Chinese,  etc.     Suva,  in  Viti  Levu,  is  the  capital. 

Filament  [from  Fr.  filament  <  Late  Lat.  filamen'lum, 
deriv.  of  Late  Lat.  ,/!7rtr^,  spin,  deriv.  of  Ij-dt.fi'luin,  thread. 
Or  fikniientum  and  fiht  re  may  both  be  derived  by  analogy 
from  Komance  derivatives]:  in  the  descriptive  botany  of 
flowering  plants,  the  support  or  stalk  of  the  anther  of  the 
stamen ;  "  it  is  to  the  anther  what  the  petiole  is  to  the  blade 

of  the  \e&V' (Gray).  Elsewhere  in  botany  the  term  has  its 
usual  meaning  of  a  thread  ;  thus  the  filament  of  a  mould  is 

a  thread  composed  of  a  cell  or  a  row  of- cells.     See  Flower. 

Filangieri,  fe'e-laan-je'e-a'nre,  Gaetano:  author;  b.  at 
Naples,  Italy,  Aug.  18,  1753;  entered  the  army  1766;  went 
to  the  )-oyal  court  1777;  became  a  member  of  the  supreme 
council  of  the  finances  1787.  He  is  chiefly  remembered  as 

author  of  Scienza  della  legislazione  (1780-88.  unfinished),  a 
noble  treatise  on  the  principles  of  legislation.  D.  at  Vico- 
Equense,  July  21, 1788.— His  son  Carlo  (1783-1867).  Duke  of 
Taormina.  was  a  brave  soldier  un<ler  Napoleon,  governor  of 
Sicilv  under  Ferdinand  II.,  and  Prime  Minister  under  Fran- 

cis li.  of  the  Two  Sicilies. 

Filaria:  See  H.ematozoa  and  Parasites  (Human). 

Filbert  [formerly  also  filheard  <  JI.  Eug.  lilherrle.  per- 

haps named  from  Si.  P/iih'bert.  the  forms  with  -(/  arising 
from  analogy  with  heard.  Cf.  the  Germ,  name  hartnu.1.1.  liter., 

beardiuit]:  "the  nut  of  the  Hazel  (r/.  r.).  The  name  is  not 
often  applied  to  the  American  wild  hazel-nuts:  and  in  com- 

merce the  round  varieties  of  European  hazel-n\its  are  called 
cob-nuts,  the  namfi  filberf  strictly  lielonging  to  the  elongated 
sorts,  which  have  also  a  finer-cut  and  more  Ijeard-like  enve- 
loiie;  whence  perhaps  the  name.  Filberts  ar<^  chiefly  the 
product  of  Coryhis  aveUana,  the   common  hazel  of  ICurope 

and  Asia,  which  is  extensively  cultivated.  Barcelona  nuts 

are  a  variety  of  filbert,  kiln-drie<l  for  better  keeping.  Oory- 

liis  colnrna,  of  'i'urkey.  pi-oduc('S  large,  oily  filbeits.  Fil- 
berts are  used  as  dessert-imts.  Large  amounts  of  oil  (nut- 

oil)  arc  also  expressed  from  the  kernels ;  it  is  a  drying  oil, 
much  used  by  artists  and  makers  of  choice  varnishes.  But 
tew  filberts  are  grown  in  the  V.  S.  Several  species  are 
known. 

I'ildes.  Sami'elLuke:  genre  and  portrait  painter;  b.  at 
Liverpool.  England.  Oct,  14. 1844.  Pupil  of  South  Kensing- 

ton Art  School  and  Koyal  Academy,  London;  Koyal  Acade- 
mician ;  second-class  medal,  Paris  Eximsition,  1889.  He 

began  his  artistic  career  as  an  illustrator  for  the  London 

Graphic,  Cornliill  JUayaziiie,  etc.  Applicants  for  Admis- 
sion to  a  Casual  Ward  (1874)  is  one  of  his  most  celebrated 

7)ictures.  His  work  is  technically  of  fair  merit,  but  he  in- 
clines to  story-telling  in  his  [lictures  at  the  sacrifice  of  truth 

to  nature.  His  portraits  of  women  are  graceful,  but  s(jme- 
what  lacking  in  expression  of  character.    Studio  in  London. 

William  A.  Coffi.n. 

File  [M.  Eng.  file<0.  Eng.  fr-ol :  0.  H.  Germ,  fl/iala  > 
Mod.  Germ.  Feile]:  a  tool  used  in  shaping  all  kinds  of  ma- 

terials of  construction.  It  is  a  bar  of  steel,  tlie  size  and 

shape  of  which  are  determined  by  the  use  for  which  it  is  in- 
tended. Its  surfaces  are  covered  with  sharp  cutting  edges 

or  teeth,  the  direction  and  nunilier  of  the  edges  and  the 
magnitude  and  distribution  of  the  teeth  varying  with  the 

nature  of  the  material  to  be  cut  and  the  degree  of  smooth- 
ness of  the  surface  which  the  file  is  required  to  produce. 

Where  the  surface  has  isolated  sharp  teeth  separated  by 

comparatively  wide  spaces  the  file  is  called  a  ra.sp. 
Files  are  used  upon  surfaces  of  all  kinds.  Rasps  are  espe- 

cially fitted  for  rapid  work  on  surfaces  of  materials  having 
slight  resisting  power.  They  are  used  by  workers  in  wood 
and  leather,  and  by  the  farrier.  The  effect  of  ruVjbing  the 

file  upon  the  surface  of  the  metal,  wood,  ivory,  or  other  ma- 
terial to  l)e  changed  in  form  or  dimensions,  is  to  abrade  it, 

cutting  from  it  minute  shavings  or  small  particles,  and  re- 
ducing the  mass  by  a  gradual  jirocess.  Files  are  therefore 

used  only  in  shaping  small  pieces  or  in  "  finishing "'  surfaces which  are  already  of  approximately  correct  figure.  The  file 

usually  follows  the  work  of  the  lathe  or  the  planer-tool. 

The"  forms  given  to  files,  as  well  as  their  shapes  and  sizes, are  almost  numberless.  Those  files  which  have  cutting  edges 

extending  unbroken  from  side  to  side  are  called  "  floats  "  or 
"  single-cut  "  files.  Those  wliich  have  two  sets  of  such  edges, 

crossing  each  other  at  an  angle,  are  called  "double-cut." The  effect  of  such  crossing  of  edges  is  to  produce  points  or 
teeth,  rather  than  true  cutting  edges. 

The  coarseness  or  fineness  of  the  file  is  known  by  the 

trade-terms :  1.  rough  :  2.  middle-cut :  3,  bastard  ;  4,  second- 
cut  :  5.  smooth :  6,  superfine  or  dead-smooth.  The  second 
grade  is  rarely  found  in  the  market.  The  most  common  are 

the  "Sheffield  cuts."  rough,  bastard,  and  smootli.  These 
are  shown  in  the  accotupanying  sketches.  In  what  are  known 
as  the  Nicholson  or 

"  increment  -  cut  "  DorBLE-cnr. 
files  the  forms  of  the 

teeth  and  the  cut- 
ting edges  are  very 

similar  to  those  of 

ordinary  files  as  Just 
described.  These 

are  nuichine  -  cut 
files,  but  they  differ 

from  other  machine- 
cut  files  by  being 

cut  with  teeth  slight- 

ly expanding  or  in- creasing in  size  and 

space  from  point  to 
heel,  thus  avoiding 
the  great  regularity 
of  teeth  common  to 

ordinary  machine- 
cut  files.  The  irreg- 

ularity spoken  of 
consists  not  (mly  in 

the  spaces  between 
the  teeth,  but  also  in  the  heights  of  the  teeth  themselves. 

The  regularitv  of  the  teeth,  so  characteristic  of  most  ma- 
chine-work, is  not  easily  obtained  by  the  hand-worker,  who, 

seated  with  his  blank  firmly  held  on  a  stone  block  in  front 

Bastard. 
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of  him,  strikes  the  cliisol  into  the  blank  hihI  riiisi's  the  first 
tooth ;  the  chisel  is  then  lilted  out  of  its  f^ruove,  placed  on 

the  blank,  and  slid 
Rasp-cut.  Float-cut.  „p  u„ti|    jj  comes 

into  contact  with 

the  t(jotli  previous- 
ly raised,  when  the 

■seeond  blow  is 

struck  and  anoth- 

er tooth  is  pro- 
duced. If  the  force 

of  these  blows  were 
alike  in  each  case, 

the  spaces  would 
be  cf]ual ;  but  as  it 
is  impossible  for 
the  most  expert 
workman  to  strike 

the  great  number 
of  blows  required 
in  the  entire  side 
of  a  file  with  exact 

luiiformity,  irreji'U- 
hirity  in  the  dis- tribution of  the 
teeth  must  exist. 

Po.ssil)ly,  the  failure  of  many  of  the  earlier  enterprises  may 
be  traced  in  a  measure  to  the  defect  in  their  machinery  of 
producing  this  extreme  regularity  in  the  cut  of  their  files. 
When  a  side  or  an  edge  of  a  file  is  left  inicut,  it  is  said  to 

be  "safe." 

Watchmakers'  files  are  often  exceedingly  delicate,  meas- 
uring less  than  an  inch  in  length,  and  having  a  thickness 

not  greatly  exceeding  that  of  a  coarse  bristle.  The  larger 
files  used  by  watchmakers  seldom  exceed  4  inches  in  length. 

Meclianics  working  on  tools,  small  apparatus,  and  light  ma- 
chinery, use  files  of  from  6  to  13  inches  in  length,  and  ma- 
chinists employed  on  steam-engines  and  heavy  machinery 

call  for  files  of  from  10  to  18  inches  in  length,  and  occasion- 
ally, for  special  purposes,  use  files  of  douljle  these  sizes.  The 

sha]5e  of  the  cross-section  of  the  file  is  usually  eitlier  that  of 
a  square,  a  parallelogram,  a  circle,  an  oval,  a  triangle,  or  a 
combination  of  straight  lines  and  arcs  of  circles.  Fig.  1 
represents  the  parallel  hand  file,  called,  when  small,  a  pot- 
tance  file,  or  if  very  slender  a  pillar  file.  This  file  is  also 
called  a  verge  or  a  pivot  file,  and  when  of  large  size  a  cotter 
file.  Fig.  2  represents  the  square  file,  which  is  often,  as  is 
the  ca.se  with  all  other  forms  of  section,  made  with  parallel 
sides.  Fig.  3  represents  the  knife  file.  This  form  is  usually 
small,  and  is  of  limited  use.  It  is  made  for  the  purpose  of 
cutting  or  enlarging  narrow,  triangular  notches.     Fig.  4  ex- 

ilU 

FiQ.  1.      Fig.  2. Fig.  3.      Fig.  4. Fig.  5. FiQ.  6.      Fig.  7. 

hibits  the  half-round  file,  the  section  of  which,  as  seen,  is 
not  a  complete  semicircle.  The  thickness  of  the  file  is  usually 
from  one-half  to  one-fourth  the  radius  of  the  circle.     Fig. 

5  represents  the 
round  file.  If  of 
snudl  size  it  is 

called,  when  taper- 
ing, a  rat-tail  file, 

and  when  parallel 

a  joint  file  or  gulleting  saw  file.  Fig.  6  represents  the  trian- 
gular file,  often  called  by  the  workman  a  three-square  file. 

It  is  used  for  sharpening  saws,  for  cutting  internal  angles. 

and  for  cleaning  up  corners.  Fig.  7  resembles  Fig.  1,  but 
the  file  is  thinner.  It  is  known  as  a  warding  file,  and  was 

formerly  mui'h  used  by  locksmiths  in  cutting  the  wards  of 
the  keys  of  locks.  Fig.  8  is  the  cross  or  double  hal|-rouiid 
file,  the  two  sides  usually  having  diiferent  curvatures.  The 

first  name  is  dei'ived  from  the  fact  that  it  was  originally  de- 
signed for  trimming  out  I  lie  crosses  or  arms  of  small  wheels. 

Fig.  9  is  the  slitting,  feather-edge,  or  .screw-head  file,  having 
two  knife  edges,  and  used  for  the  same  purpose  as  the  knife file. 

Equaling  files  are  fiat  and  thin.  They  are  always  uni- 
form in  thickness,  and  usually  in  width  also.  Two  opposite 

surfaces  are  frequently  left  "safe."  "l(ubbers"are  large, 
heavy,  coarse  files,  usually  of  inferior  (|uality,  which  are 

used  for  rough  kinds  of  work.  "  Ki  filers  "  or  "bent  filis  are 
of  the  shape  shown  in  Fig.  10.  and  have  usually  curved  sur- 

faces. They  are  used  by  scul])tors  and  by  makers  of  orna- 

mental castings.  They  are  double-cut,  single-cut.  or  rasp- 
cut,  and  of  various  degrees  of  fineness,  as  required  for  dif- 

ferent kinds  of  work.  They  are  especially  adapted  for 
smoothing  up  irregular  forms,  such  as  are  niost  frequently 
met  with  in  bronze  castings. 

The  common  kinds  of  file  are  frequently  bent  for  con- 
venience in  working  upon  curved  .surfaces.  Bending  is 

readily  accomplished  by  heating  to  a  red  _ 
heat  and  shaping  over  a  properly  formed 
wooden  block  by  striking  it  light  blows 
with  a  wooden  mallet.  When  the  file  has 

thus  been  given  the  desired  shape,  it  is  re- 

tempered  and  is  ready  for  use.  The  file  is  i'ig.  u. bent  to  a  smaller  radius  than  that  of  the  concavity  in  which 
it  is  to  be  used. 

The  tapering  end  of  the  file  outside  the  shoulder,  and 
upon  which  the  handle  is  driven,  is  called  the  tang  or  the 
shank.  The  tapering  form  given  the  tang  is  not  well 

adajited  to  give  a  firm  hold  to  the  handle,  and  it  has  prob- 
ably been  adopted  and  retained  partly  through  conserva- 
tism and  partly  because  workmen  frequently  use  one  han- 

dle for  sev- eral files, 

anil  the  ta- 
pering tang 

permits  the file  to  be  readily  inserted  into  and  withdrawn  from  the  han- 

dle. To  insure  a  good  "  hold,"  a  tang  of  uniform  section, 
anil  either  cylindrical  or  prismatic  in  form,  would  be  pref- 

erable. In  the  round  screw-thread  file  the  cutting  edges 

are  formed  by  making  a  ratchet-thread  in  the  lathe,  differ- 
ent pitches  of  thread  thus  making  different  grades  of  file. 

The  cutting  edges  of  these  files  are  thus  formed  from  the 
solid  stock,  and  are  said  to  possess  remarkable  endurance, 

and,  acting  like  milling  tools,  do  rapid  and 

good  work. The  handle  of  the  file  is  usually  driven  di- 
rectly upon  the  tang.  It  sometimes  happens, 

however — as  in  filing  extended  Hat  surfaces, 

for  example — that  the  file-handle  interferes 
with  the  use  of  the  file  by  bearing  upon  the 
surface  and  preventing  the  cutting  portion  of 
the  file  coming  down  to  its  work.  In  such 

cases  the  tang  is  bent  or  a  "  holder  "  is  used,  as 
in  Figs,  n  and  12. 

Files  are  usually  made  of  the  best  of  mate- 
rial, and  great  care  is  taken  to  select  steel  that 

is  uniformly  and  highly  converted.  "  Rub- 
bers" for  sniiths"  use  are  made  from  blistered 

steel,  but  all  other  files  are  made  from  better 
grades  of  steel.  Files  are  forged  into  shape  in 
a  similar  manner  to  all  small  work  in  steel,  the 

smith  taking  care  not  to  work  the  metal  at  a 
higher  than  a  blood-red  heat.  Peculiar  shapes 
are  produced  in  dies  or  formers.  .Special  care 

is  taken  to  select  good  fuel  for  the  fires  in  which  the  blanks 
are  forged.  It  is  usuallv  coke,  made  from  coals  free  from 

anv  trace  of  sulphur.  The  blanks  are  very  thoroughly  an- 
nealed after  having  been  forged.  Tlie  finer  qualities  are 

annealed  or  "lighted"  in  iron'boxes,  in  which  they  are  em- bedded in  sand.  Cheaper  grades  are  annealed  in  ordinary 
annealing  ovens — a  less  expensive  method,  but  one  in  which 
the  blanks  are  less  completely  protected  against  the  access 
of  air.  The  annealed  blanks  are  next  ground  into  the  exact 

shape  demanded,  and  the  scale  formed  during  the  antece- 
dent process  is  removed,  leaving  a  clean  and  (iroperly  formed 

surface  for  the  file-cutter  to  work  upon.     It  was  formerly 

iU 

Fig.  8.      Fig.  9. 
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customary  li>  shapp  tlip  l)lanks  by  filing,  but  the  use  of  the 
grindstone  is  nciw  niudi  inmv  usual.  After  grinding,  the 
blanks  are  c;reasi'd  and  sent  to  llie  file-cutli-r. 

When  Jlle-cutlinii  is  |ierl'iirinfd  by  hand,  (he  tools  used 
consist'of  peeuliarly  shaped  haniniers  and  chisels,  an  anvil, 
and  packing  pieces  of  lead  or  pewter.  The  hamnun's  weigh 
from  1  to  .5  or  6  lb.,  the  smaller  sizes  being  used  for  very 
stnall  and  the  lu^ivier  tor  very  large,  hies.  They  have  a  sin- 

gular form,  such  as  would  lie  (ibt.'iined  by  making  the  head 
fir.st  in  the  form  of  a  triau'ated  jjyramid — tlie  ujiper  and 
hnver  l)ases  having  a  breadth  equal  to  about  one-Hfth  and 
one-fourth  its  altitude  ntspectivcly — and  then  bending  it  to 
an  arc  of  a  radius  equal  to  about  twici-  the  altitude.  The 
liandle  is  inserted  at  a  point  considerably  nearest  tlie  smaller 
end.  In  striking  a  blow  the  hammer  is  pulleil  toward  the 
workman  as  it  descends,  the  nuiss  taking  a  direct  ion  appro.\i- 
mating  to  that  of  the  inclination  of  tlie  chisel.  The  chisel 
is  short  <and  light,  nearly  a  triangle  in  form,  with  a  broad, 
straight  edge.  It  is  held  between  the  finger  and  thumb  of 
the  left  hand,  much  as  a  pen  is  held  by  the  right  hand  in 
writing.  The  file-blank  is  placed  upon  the  anvil,  where  it 
is  held  by  a  strap  passing  over  each  end  and  tightened  by 

the  workman,  who  plaf:es  his  feet  in  the  "bight"  of  the 
strap  as  a  horseman  places  his  feet  in  his  stirrups.  As  ea<'h 
blow  is  struck  the  workman  moves  the  blank  .slightly  to 
bring  the  chisel  over  the  proper  place  for  the  next  cut,  the 
strap  being  loosened  at  the  instant  to  allow  the  movement 
to  take  place. 

In  making  small  and  smooth  or  dead-smooth  files,  the 
blows  and  these  nearly  simultaneous  movements  succeed 
each  other  with  surprising  rapidity.  The  smallest  files  are 
often  cut  by  women  or  by  lioys  and  girls.  The  surface  of 
the  file  being  single  cut.  a  second  set  of  cuts  is  usually  made 
at  a  large  angle  with  the  first,  the  two  sets  making  angles 

of  about  -I-  50°  and  —  80  respectively  witli  the  middle  line 
of  the  file.  Before  making  the  second  cut  the  tops  of  the 
teeth  already  formed  are  smoothed  oil  by  lightly  running 
over  them  a  fine  file.  The  blank  is  then  turned  over,  and 
the  opposite  side  and  the  edges  are  next  cut.  When  a  sur- 

face already  cut  is  placed  downward,  a  strip  of  lead  or  pew- 
ter is  placed  beneath  it,  to  prevent  injury  of  the  teeth  by 

contact  with  the  hard  surface  of  the  anvil.  By  constant 
practice  the  workman  becomes  very  expert,  and  the  rapidity 
and  accuracy  of  his  work  are  quite  wonderful,  and  are  prob- 

ably among  tlie  finest  illustrations  of  the  degree  of  perfec- 
tion in  workmanshi)!  which  may  be  attained  by  the  hand 

when  guided  by  a  delicate  sense  of  touch. 
After  cutting,  the  files  are  next  hardened,  although  those 

made  for  use  on  wood  and  other  comparatively  soft  sub- 
stances are  frequently  left  unhardened,  and  several  kinds 

which  are  made  of  peculiar  shapes  for  some  purposes,  as  for 
sculptors,  are  made  of  good  iron  and  case-hardened.  The 
files  to  be  hardened  are  first  besmeared  with  a  mixture  of 
salt  and  carbonaxieous  materials  which  are  considered  to  be 
best  ailapted  to  preserve  the  teeth  from  decarbonization  and 
oxidation,  and  which  at  the  same  time,  by  fusion  upon  the 
surface,  may  indicate  the  proper  heat  at  which  to  temper. 
This  surface-coating  of  comparatively  non-conducting  ma- 

terial also  checks  the  first  sudden  change  of  temperature  on 
immersion  in  the  tempering  liquid,  and  thus  decreases  the 
liability  of  the  file  to  crack.  The  difficulty  which  might  be 
experienced  from  the  change  of  sha|)e  which  invariably  oc- 

curs to  a  greater  or  less  extent  on  suddenly  cooling  the  file 
is  avoided  by  giving  the  untempered  file  a  slight  distortion 
in  the  opposite  direction,  so  that  the  subsequent  change  of 
shape  may  leave  it  in  the  desired  form.  In  all  cases  the 
general  shape  of  the  file  is  determined  previous  to  the  oper- 

ation of  hardening. 
When  the  file  has  been  heated  in  the  fire  to  a  temperature 

at  which  the  surface-coating  fu.ses,  it  is  taken  by  the  tang 
and  suddeidy  immersed  in  a  tank  of  water,  the  rapidity 
and  particular  direction  of  the  immersion  being  determined 
by  the  size  and  shape  of  the  file.  Withdrawing  it  before  it 
becomes  cold,  the  workman  inserts  it  between  the  jaws  of  a 
clamp  or  between  a  pair  of  iron  liars,  where  he  corrects  by 
force  any  slight  defect  in  form,  while  pouring  water  over  it 
to  cool  it  thoroughly.  The  t.ang  is  next  softened  by  immer- 

sion in  molten  lead  ;  the  file  is  then  scrubbed  thoroughly  and 
washed  in  lime-water  to  remove  the  scales  of  salt  mixture.  It 
is  carefully  dried  and  oiled,  ami  is  then  ready  for  the  market. 

A  careful  system  of  ins|iection  is  ailopted  by  the  best 
makers,  by  which  all  imiierfect  files  are  detected  and  thrown 

out  to  be  sold  as  "  wasters."  Those  files  which  pass  inspec- 
tion lire  packed  by  dozens  in  papers. 

The  time  at  which  files  were  first  made  is  unknown.  The 
manufacture  of  files  was  introduced  into  North  America 

very  soon  after  its  settlement.  File-cullers  .settled  in  I'enn- 
sylvania  at  the  end  of  the  .seventeenth  century.  The  firm 
of  Broadmeadow  &  Co.  began  file-making  in  Pittsliurg  in 
1H30,  and  there  are  now  a  considerable  number  of  lile- 
manufacturers  in  the  U.  S. 

File-cuttinfi  machineri/  was  probably  first  prfiposed  nearly 
two  centuries  ago.  A  Parisian  mechanic.  Duverger.  pre- 

sented a  file-cutting  machine  to  the  Academic  des  Sciences 
in  the  year  16!t9,  and  a  description  of  this  ajiparatus  ap- 

peared in  the  Journal  des  Sai'imtfi  in  1703.  Thiont  in  his 
I'ruiie  de  I'JJorolocjie.  published  at  Paris  in  1740,  describes 
another  machine.  Still  later,  Raoul,  another  French  me- 

chanic, made  files  by  machinery,  and  obtained  a  report  upon 
them  from  a  committee  of  the  Lycee  des  Arts  in  which  it 
was  staled  that  1  hey  were  equal  to  the  best  English  hand- 

made files.  In  1812  Jlorris  B.  Belknap,  of  (ireerifield,  Mass., 

patented  a  file-cutting  machine,  and  William  T.  Jaine.s,  who 
IS  said  to  have  worked  at  Union  Village,  patented  another. 
In  18:56  Capt.  John  Ericsson,  then  in  England,  patented  a 

file-cutting  machine,  wluch  is  described  in  Ilolzapffel's  work 
on  Mechanical  3Ianipulation,  where  it  is  slated  that  one 
machine  could  do  the  work  of  ten  men.  In  1847  an  inge- 

nious machine  was  invented  by  George  Winslow,  of  Bo.ston, 

and  was  described  in  Appletons'  Dictiunari/  uf  Mechanics. 
Still  later,  a  machine  was  invented  by  M.  Bernot,  of  Paris, 
and  was  described  in  detail  by  Byrne.  This  machine  was 
used  to  some  extent  with  success  in  Prance  and  Belgium,  and 
sub.sequent  to  1860  was  introduced  into  Great  Britain  and 
the  U.  S.  In  this  machine  the  chisel  is  driven  by  a  cam  as 
the  file-bl.ank  moves  along  beneath  it,  and  the  difference  in 
height  of  teeth  which  is  given  by  the  hanil-jirocess  in  pass- 

ing from  the  end  to  the  middle  of  the  file,  and  the  reverse, 
is  thus  imitated.  Considerable  sums  of  money  were  ex- 
]ieiided  in  the  effort  to  make  this  process  a  success  in  Bir- 

mingham, but  in  vain.  Pile  making  by  machinery  is  an 
important  industry  in  the  U.  S.,  some  of  the  plants  having 
facilities  for  producing  from  30.000  to  40,000  per  day  each, 
and  for  supplying  over  3,000  varieties.  This  is  done  so 
cheaply  that  it  no  longer  pays  to  recut  worn  files,  a  process 
in  common  use  when  all  files  were  made  bv  hand. R".  H.  Thurston. 

Flleflsh :  a  fish  of  the  family  Balistidce  and  the  order 
Plfcfoc/nath  i.  The  filefishes  have  a  conical  muzzle,  terminat- 

ing in  a  mouth  furnished  with  teeth  in  both  jaws.  In  Bal- 
isles  proper  (see  Balistid^e)  there  are  eight  teeth  in  a  single 
row  in  each  jaw  ;  their  bodies  are  covered  with  hard  rhom- 
boidal  scales,  having  the  appearance  of  the  teeth  of  a  file ; 
and  they  are  furnished  with  spines  in  relation  with  the  dor- 

sal and  other  fins.  The  filefishes  are  brilliantly  colored  and 
abound  in  warm  seas:  several  species  occur  on  the  Atlantic 
coasts  of  the  U.  S.  The  species  represent  several  very  dis- 

tinct types  of  structure,  varying  in  the  development  of  the 
spinous  dorsal  fin,  the  position  of  that  fin  (which  in  some 
species  is  very  far  forward),  the  character  of  the  scales,  etc. 

Revised  by  P.  A.  Lucas. 
Filelfo :  See  Philelpho. 

Filibuster  [from  Span,  filibustero.  flibustero,  from  Fr. 
Hibusher,  fribustier  (with  silent  s).  from  Dutch  i-rijbuiter 
(whence  also  Eng.  freebooter);  vrij.  free  -t-  biiit.  booty,  plun- 

der] :  a  l)uccaneer  or  pirate.  In  1849  and  1851  the  name 
was  ap]ilied  by  the  Cubans  to  Narciso  Lopez  and  his  follow- 

ers, and  from  that  time  it  became  a  common  name  in  the 

U.  S.  for  the  military  adventurers  who  have  fitted  up  expe- 
ditions from  that  country  against  the  Spanish-American 

states.  The  most  famous  of  the  filibusters  have  been  Lopez, 
above  mentioned,  and  William  Walker,  who  invaded  Sonora, 
Mexico,  in  \iii)i.  and  afterward  three  times  attempted  to 
make  himself  master  of  Nicaragua  :  185.5-57.  in  1857,  and  in 
1860.    See  Lopez,  Xarciso,  and  Walker,  William. 

Filicaja,  fe-e-le'e-kaa'yaa.  Vincenzo,  da:  Italian  poet;  b. 
at  Floi-eiice  of  a  noble  family,  Dec.  30, 1643.  Even  in  youth 

his  ardent  temperament  was' controlled  by  a  clear  judgment and  high  principles,  and  he  returned  to  Florence,  after  his 
student-life  at  Pisa,  with  the  character  of  an  accomplished 
scholar  and  an  earnest,  upright  man.  Eminent  as  a  jurist, 
and  even  consulted  as  a  theologian,  he  occupied  every  leisure 
hour  with  jjoetry,  and  when  at  the  age  of  thirty-one  he  mar- 

ried into  the  great  Capponi  family  and  was  made  senator 
by  the  grand  duke,  he  was  already  known  in  Italy  as  a  poet 
of  distinguished  genius.  His  noble  canzone  addressed  to 
John  Sobieski  on  occasion  of   the  raising  of  the  siege  of 
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Vienna  in  1683  caused  his  name  tdlie  known  lliv(mi,'li<iut  Ku- 

rope,  and  liinfis  and  ein|)er(irs  oongraUdated  and  honoi-ed 
him.  His  sonnets  are  models  of  purity  of  style,  of  vifjor, 
and  of  sublimity  of  tlioiifrht.  Amoufr  the  most colelirated 
of  these  are  La  Proriili'ii^ii,  ii  sonnet  of  ex(juisile  lieauty, 
and  L'ltalia.  The  translation  of  tlie  latter,  introduced  by 
I5yroii  into  the  fourth  canto  of  Cliilde  Ilanild,  and  begin- 

ning with  "Italia!  oh  Italia!"  etc.,  is  familiar  to  English 
readers.  Filicaja  held  jiositions  of  liigh  trust,  and  his  life 
was  in  noble  accord  with  the  lofty  sentiments  of  his  poems. 

Tiraboschi  says  that  "  he  dieil  dec"|)ly  lamented  alike  by  ricdi 
and  poor,  and  beloved  liy  Goil  and  man."  D.  Sept.  24,  ITUi. 
See  Tiraboschi,  Stoi-ia  deUa  Ittleratara  Italiaiia  \  Fablii'oni, 
Vite  Italiane;  Orescimbeni,  Vite  degli  Arcadi. 

Filices  [from  Lat.  jilix,  a  fern] :  See  Fbrnwort.s  (Fili- 
CIN.E). 

Filiciiise  :  See  Pkrnworts. 

Filiofiue,  fil-i-6'kwe"e  [Lat.,  and  from  the  son:  ji'Iii),  ab- 
lat.  of  films,  son  +  enclitic  particle  -que.  and] :  the  clause 
of  the  Nicene  Creed  in  its  Western  form  which  teaches  the 

procession  of  tlie  Holy  Spirit  from  both  the  Father  and  tlie 
Son.  The  Council  of  Nice  (83.')  a.  d.)  affirmed  the  consub- 
stantiality  of  the  Son  witli  the  Father,  and  simiily  declared 

its  belief" "in  the  Holy  Spirit."  The  Council  at  Constanti- nople (.881  A.  D.)  affirnied,  in  effect,  the  consubstantiality  of 
the  Spirit  with  both  the  Father  and  the  Son,  and  taught 

the  procession  of  the  Spirit  "  from  the  Father."  It  was  not 
affirmed  that  the  Spirit  proceeds  from  the  Father  oidtj,  but  it 
became  at  last  the  estalilished  doctrine  of  the  Greek  Church. 

But  at  first  the  Greek  Fathers  were  not  agreed.  Athana- 
sius  (d.  373),  Basil  (d.  379),  and  Gregory  of  Nyssa  (d.  after 
394)  were  non-committal,  neither  affirming  nor  denying  the 

procession  of  the  Spirit  "  from  the  Father  and-  tlie  Sim " 
( Mioque).  Marcellus  of  Ancyra  (d.  373,  374),  Epiplianius 
(d.  403),  and  Cyril  of  Alexandria,  (d.  444)  affirmeil  it.  But 
it  was  denied  by  Theodore  of  Mopsuestia  (d.  439),  and  l)y 

Theodoret  of  Cyrus  (d.  4.57-4.")8).  And  this,  as  has  been said,  is  the  view  which  finally  prevailed  in  the  Greek 
Church. 

In  the  Latin  Church,  on  the  other  hand,  the  double  pro- 
cession of  the  Spirit  ajipears  never  to  have  been  denied. 

In  St.  Augustine's  treatise  on  the  Trinity,  which  was  writ- 
ten between  400  and  416  A.  D.,  it  is  clearly  and  emphatic- 
ally taught  that  tlie  Spirit  proceeds  from  both  the  Father 

and  the  Son.  And  so  firmly  did  this  become  the  established 
doctrine  in  the  West,  that  at  the  third  synod  of  Toledo  in 
Spain  (589  A.  D.)  the  clause  fi/ioqiie  was  added  to  tlie  Ni- 
eeno-Constantinopolitan  Confession,  and  the  doctrinal  basis 
was  laid  for  the  schism — urged  on  by  other  influences — 
which  permanently  separated  the  Churches  of  the  East  and 
the  West. 

In  the  East  the  orthodox  doctrine,  confirmed  by  the  in- 
fluence of  John  Damascenus  (d.  between  754-787),  rejected 

from  the  Creed  the  filioque ;  while  in  the  West,  at  a  synod 
convened  by  the  Emperor  Charlemagne,  the  introduction  of 
the  phrase  into  the  Creed  was  indorsed  especially  through 
the  influence  of  Alcuin,  Theodulph  of  Orleans,  and  the 
Frank  theologians.  Pope  Leo  III.  had  already  expressed 
his  approval  of  the  doctrine  which  the  term  implied,  while 

he  hesitated  to  approve  its  introduction  into  tlie  C'reed. 
He  regarded  it  rather  as  speculative  than  practical.  At 
length,  when,  in  the  ninth  century,  the  controversy  arose 
between  Photius,  Patriarch  of  Constantinople,  and  Nicholas 
I.,  which  led  to  the  rupture  between  the  Cuiurches,  the  doc- 

trinal difference  was  made  a  topic  of  discussion,  and  the 
Western  Church  was  reproached  with  having  departed  from 
the  faith.  Its  position  was  defended  by  ̂ Eneas  of  Paris, 
Ratramn  of  Corvey,  and  especially  by  Anselm,  Archbishop 
of  Canterbury.  In  1374  a.  d.  an  attempt  was  made  at  Ihe 

Council  of  Lyons  to  eft'ect  a  reconciliation,  but  the  effort proved  futile.  In  1439  A.  D.,  at  the  Council  of  Florence, 
the  attempt  was  renewed,  but  the  formula  proposed  did  not 
secure  acceptance,  altliough  theologians  of  both  parties 
were  present,  and  had  full  opportunities  to  confer  together. 
Plans  of  union  between  the  two  Churches  have  repeatedly 
been  suggested,  and  hopes  have  been  cherished  that  tlie 
breach  might  be  healed.  Possibly  it  might,  if  the  question 
at  issue  had  been  limited  to  the  phrase  filiuque,  but  in  each 
instance  in  which  its  merits  have  been  discussed  other  in- 

fluences have  operated  to  prevent  the  reunion.  Although 
other  characteristic  differences  separate  the  two  Churches, 
their  diverse  views  of  the  fiJinque  have  become  historically 

the  most  conspicuous,  if  not  the  most  important.     'J'lie  two 

Churches  arc  equally  commitli'd  to  the  maintenance  of  f lie 
doctrine  of  tlie  Trinity.  See  Pkockssio.n  ok  tiik  Holy 
Spirit.  lievised  by  .1.  J.  Kkane. 

Fillpepi,  Alessandro,  calleil  Siiiidro  ISotfic-clli :  |iaint- 
er:  li.  in  Florence,  1474.  He  look  the  n.'uiie  llolticclli  frcjin 
his  first  master,  a  goldsmith,  but  his  teacher  in  painliiig 
seems  to  have  been  Fra.  Lippo  Li|ipi  (see  Lippi).  The  earliest 
pictures  of  his  which  have  been  jireserved  are  Madonnas  of 
a  melancholy  and  |)erhaps  moi'bid  expression  of  face ;  and  a 
very  peculiar  slenderness  of  limb  and  remarkable  type  of 
head  was  characteristicr  of  him,  altlmugh  not  wholly  unlike 
the  work  of  his  great  contemporary,  Gmirlaxda.io  (ry.  v.). 
Before  1480  Filipepi  had  painted  a  remarkable  Birth  (if 
Venus,  now  in  tlie  Ulilzi  Gallery  of  Florence,  the  Adoration 
of  the  Tliree  Kings,  in  the  Academy  of  Florence,  and  the 
large  picture  in  the  same  gallery  called  T/ie  Triumpli  of 
Spring,  The  Triuwph  of  Veims,  and  by  other  names.  The 
last-named  work  is  of  mystical  subject:  it  contains  many 
figures,  and  is  a  very  characteristic  work  of  the  Italian 
Renaissance.  In  1480,  in  the  Church  of  the  Ognissanti  at 
Florence,  he  painted  a  fresco  of  Saint  Augustine,  which 
still  remains.  At  this  time  he  was  invited  to  Rome,  and  be- 

fore 1484  he  had  painted  on  the  walls  of  the  Sistine  Cha)>el 
several  large  frescoes,  which  still  exist.  Drawings  of  his 
exist  illu.strating  the  great  poem  of  Dante,  and  he  is  thought 
to  have  engraved  some  of  his  own  designs,  many  of  which 
were  probably  followed  by  Baccio  Baldini  and  other  en- 

gravers. Botticelli's  work  from  1484  to  his  death  is  but little  known,  but  he  seems  to  have  lived  in  Florence.  In 

his  prime  he  shared  witli  Ghii'laudajo  the  credit  of  being  at 
the  head  of  Florentine  painting,  and  all  the  tendencies  of 
advance  and  development  of  the  epoch  are  to  be  seen  in  his 
work.  D.  at  Florence,  1515.  Besides  the  works  named 
above  there  are  many  in  the  galleries  of  Europe,  as.  in  the 
Pitti,  Florence,  a  Virgin  with  the  Chitd  and  St.  John,  and 
a  portrait  called  La  Bella  Simonetta ;  in  (he  Borghese  Gal- 

lery, Rome,  one  of  the  fine  circular  Madonnas  which  he  af- 
fected ;  in  the  Turin  Gallery,  a  large  allegorical  jricture  and 

several  smaller  ones.  Russell  Sturgis. 

Fil'laii  (Irish,  Faelan) :  the  name  of  two  saints,  of  whom 
the  one  has  his  festival  on  June  30  and  his  principal 

churches  at  Ballyheyland,  Queen's  County,  Ireland,  and  at Loch  Earn,  Perthshire,  Scotland :  while  the  other  has  !iis 
festival  on  Jan.  9,  and  his  principal  churches  at  Cluain 
Maosena,  Westnieath  County,  Ireland,  and  at  Strathfillan. 
Perthshire,  Scotland.  The  legend  of  the  latter  is  found  in 
,'lc/.  Sanct.,  Jan.  9.  torn,  i.,  ami  in  A.  P.  Forbes,  Kalendars 
of  Scottish  Saints  (Edinburgh.  1873.  jip.  341-46).  See  also 

John  Stuart,  Historical  Notices  of  Saint  Fillan's  Crazier 
in  Proceedings  of  Soc.  Antiq.  of  Scotland  (1878,  xii.,  133-83). 

Fillmore,  John  Comfort.  A.  JI. :  musician  ;  b.  at  Frank- 
lin, Conn.,  Feb.  4,  1843 :  educated  at  C)berlin  College  and 

Leipzig  Conservatory  of  Music ;  director  of  the  Conserva- 
tory of  Music,  Oberlin  College.  1867-68:  Professor  of  Music, 

Ripon  College,  1867-77.  and  at  iMilwaukee  College  for  Young 
Ladies  1878-84:  organized  the  Milwaukee  School  of  Music 
1884.  Author  of  JTistorg  of  Pianoforte  Music  (1883) :  A^ew 
Lesso?is  in  Harmony  (1886);  Lessons  in  3Iusical  History 

(1887). Fillmore,  Millard  :  the  thirteenth  President  of  the 

IT.  S.  :  li.  of  New  England  parentage  in  the  town  of  Sum- 
ner Hill  (then  a  part  of  Locke),  Cajaiga  co.,  N.  Y.,  Feb.  7, 

1800.  He  worked  in  youth  upon  his  father's  farm  in  Sem- 
Iironius  (now  Niles)  in  the  above  county,  and  when  fifteen 

years  of  age  was  apprenticed  as  a  wool-carder  and  cloth- 
dresser.  His  school-education  was  scanty,  but  his  leisure 
hours  were  occupied  with  study.  He  undertook  when  nine- 

teen years  of  age  the  study  of  law  with  Judge  Wood,  of 
Montville,  N.  Y.,  teaching  school  a  portion  of  the  time.  In 
1823  he  removed  to  Buffalo,  N.  Y.,  was  admitted  to  the  bar 

in  1823,  and  opened  a  law-office  in  East  Aurora.  N.  Y.  :^eom- 
menced  practice  in  the  State  Supreme  Court  in  1827.  and 
in  1830  removed  to  Buffalo,  where  he  became  a  partner  of 
Solomon  G.  Haven  and  Judge  Nathan  K.  Hall.  He  was 
sent  to  the  New  York  Assemblv  1829-32 :  was  in  Congress 
1833-35  and  1837-41,  where  he  was  an  active  and  useful 

member,  favoring  J.  Q.  Adams's  views  upon  slavery,  and 
in  other  public  questions  acting  mainly  with  the  Whigs, 
While  chairman  of  the  committee  of  ways  and  means  he 
took  the  leading  part  in  drawing  up  the  tariff  of  1842.  In 
1844  he  was  the  Whig  candiilate  for  Governor  of  New  York  ; 
in  1847  was  chosen  comptroller  of  the  State  and  resigned  in 
1849 ;  in  1848  was  chosen  Vice-President  of  the  U.  S.  on  the 
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ticket,  with  Gen.  Tiiylor.  On  the  ilrnlli  ol'  tin-  laUer,  July 
9,  1850,  Ml-.  Fillmore  became  President.  'J'lie  gri'id.  events  ol' 
liis  administration  were  the  jmssage  of  the  (.!c)m)iromis(!  Acts 
of  1850  and  tlie  Japan  expcdilion  of  1853.  Mr.  l''ill]nori'  was 
in  I*lurope  1855-50,  and  in  tlie  hUler  year  was  tlie  candid.'itc^ 
of  th(?  American  party  for  tlie  I're.siilency.  lie  did  not 
again  enter  imlWic  life.     D.  Mar.  8,  1874. 

Filiiier,  Sir  ItonKiiT:  politi(al  writer;  b.  at  East  Sutton,, 
Kent,  England,  towanl  the  end  cjf  the  .sixteenth  century; 
educated  at  Cambridge  ;  d.  aliout  I(i5i5.  He  was  the  most 
pirominent  of  the  early  expounders  of  the  DiviNii  IluiUT 
Theory  {q.  v.),  which  he  presented  in  its  most  extreme  form, 
asserting  the  absolute  freedom  ol  the  king  from  human 
control.  The  Patriarcha.  published  after  his  death  (1080), 
contains  the  nnjst  complete  exjiosition  of  his  views,  and  was 
answered  by  Tjockc  in  his  Tnii/ixn  on  Government.  Kilmer 
also  wrote  The  An.arc,liy  of  a  Jli.red  and  Li7mted  Monarchy 
(1646);  The  Power  of  Kings  and  in  Particular  of  the 
King  of  England  (1648) ;  and  Obnervation.i  upon  Mr. 

Hobbes's  Letnathan,  Mr.  Miltuii  agai7i,it  Salmusius,  and  11. 
Qrotius  De  Jure  Belli  et  Pacis,  concerning  the  Originall 
of  Oovenimenf  (1652). 

Filopluincs  [from  Lat. _/(7«m,  thread  +  ̂ Zifma,  feather]: 
See  Feathers. 

Filter:  See  Water. 

Filtll  Diseases  :  a  term  introduced  by  Mr.,  now  Sir,  .John 
Simon,  in  his  report  as  medical  officer  ol  the  Privy  Council 
and  Local  Government  Board  of  Great  Britain,  made  iu  1874, 
to  include  certain  forms  of  disease  upon  whose  prevalence 
and  spread  in  a  cijinmunity  he  supposed  the  presence  ol 
putrescent  refuse  matter,  solid  and  fluid,  to  exert  a  great 
influence.  Among  these  diseases  he  included  ty|jhoid  fever, 
cholera,  dysentery,  and  various  forms  ol  diarrhceal  disease, 
and  also  referred  to  septic  diseases,  such  as  erysipelas,  pyae- 

mia, puerperal  fever,  and  septica'mia,  as  spread  by  the  same 

cause.  By  "  tilth  "  in  this  connection  is  meant  more  espe- 
cially human  excrement  and  putrefiable  garbage  and  refuse 

accumulated  in,  or  in  the  immediate  vicinity  of,  human  hab- 
itations, either  lying  on  the  surface  or  stored  in  dust-bins, 

cesspools,  privy  vaults,  obstructed  or  badly  graded  sewers, 
and  the  like.  Prom  such  accumulations  Mr.  .Simon  held 

that  "  two  chief  sorts  of  danger  to  life  arise :  one,  that  vola- 
tile effluvia  from  the  refuse  pollute  the  surrounding  air  and 

everything  which  it  contains;  the  other  that  the  liquid 
parts  of  the  refuse  pass  by  soakage  or  leakage  into  the  sur- 

rounding soil,  to  mingle  there  ol  course  iu  whatever  water 
the  soil  yields,  and  in  certain  cases  thus  to  occasion  the 

deadliest  pollution  of  wells  and  springs."  It  is  doubtful 
whether  Mr.  Simon  supposed  that  either  the  filth  itself  or 
the  ordinary  volatile  products  of  putrefaction  were  the  ac- 

tive causes  of  the  specific  infectious  diseases  to  which  he  re- 
ferred, but  such  has  no  doubt  been  the  opinion  of  many 

persons  who  accepted  his  teachings,  and  it  is  a  very  com- 
mon idea  that  accumulations  of  filth  are  in  themselves  suf- 

ficient to  generate  epidemic  diseases,  and  that  not  only 
typhoid  fever,  but  also  diphtheria,  yellow  fever,  and  even 
scarlet  fever,  may  thus  arise  de  novo.  Discoveries  in  bacte- 

riology and  the  application  of  exact  methods  of  research 
have  shown  that  the  importance  ol  filth  as  a  causal  factor 
in  the  production  of  disease  consists  mainly  in  two  facts — 
first,  that  it  furnishes  a  good  medium  for  the  growth  and 
multiplication  of  certain  forms  ol  pathogenic  bacteria  when 
these  gain  access  to  it;  and,  second,  that  sooner  or  later 
such  bacteria  are  very  likely  to  find  their  way  into  it. 

Of  the  micro-organisms  which  produce  disease,  some, 
such  as  the  bacillus  of  typhoid,  can  grow  and  multiply  in 
dead  organic  matter  at  onlinary  temperatures,  and  a  few  of 
them  may  thus  in  the  course  of  a  few  days  make  all  parts 
of  a  foul  solution  dangerous,  while  others,  such  as  the  bacil- 

lus of  tubercle,  require  temperatures  near  that  of  the  living 
body  for  develo])ment,  and  hence  under  ordinary  circum- 

stances do  not  nuike  accumulations  of  filth  infectious.  Al- 
though smallpox,  scarlet  fever,  diphtheria,  measles,  and 

typhus  may  be  conveyeil  by  foul  clothing  or  bedding,  yet 
tlieir  s|)read  is  usually  in  no  way  connected  with  accumu- 

lations of  filth,  nor  are.  they  generated  de  novo  by  such  ac- 
cumulations. Typhoiil  fever  is  the  typical  filth  disease,  in 

the  sense  that  it  is  mainly  transmitted  through  human  ex- 
creta, yet  there  is  no  evidence  that  a  cesspool  or  water-sup- 

ply can  become  the  cause  of  this  disease  in  any  other  way 
than  by  having  the  specific  bacillus  of  tyjilioid  added  to  it. 
It  is  possible  that  a  («immou  and  under  ordinary  circum- 

stances harmless  form  of  bacillus  nuiv.  in  the  course  of  time 

and  mider  special  conditions  of  food  and  temperature,  be  so 
changed  in  nature  and  functions  as  to  be  capable  of  pro- 

ducing a  transmissible  disease,  but  it  is  very  impnjbable 

that  such  a  change  gives  rise  to  tlie  ordinary  i'orms  of  spe- cific disease  as  seen  in  practice. 
The  idea  that  specific  disease  ol  any  kind  is  [iroduccd  by 

gases  or  volatile  jiroducls  of  any  kind  given  off  by  decoin- 
jKjsing  filth  is  now  generally  abandoned,  and  it  is  known 
that  the  micro-organisms  which  cause  such  diseases  do  not 
pass  into  the  air  from  the  surface  ol  fluids  or  from  moist 
surfaces  by  simple  evaporation.  They  are  carrieil  into  the 

air  by  spray  or  dust,  but  not  otherwise.  M'helher  yellow 
lever  is  a  filth  disease,  in  the  proper  .«ense  of  the  term',  is  as 
yet  uncei'tain,  but  it  is  prudent  to  act  on  the  supposition 
lliat  its  specific  germ  may  be  preserved  in,  and  have  its  pow- 

ers lor  evil  intensified  by,  accumulations  of  Imman  excreta 
and  by  water  polluted  with  suet)  excreta. 

The  various  forms  of  septic  disease,  including  puerperal 
fever  and  those  produced  by  pyogenic  organisms,  are  often 
due  to  want  of  cleanliness  of  the  person,  of  clothing,  of  in- 

struments, etc.,  and  sucii  want  ol  cleanliness  is  apt  to  occur 
in  connection  with  or  to  be  produced  by  the  pnwence  of  ac- 

cumulations of  filth,  and  in  this  sens(;  they  nuiy  perhaps  be 

called  filth  di.seases.  The  name  "  finger-nail  fever,"  which 
has  been  applied  to  puerperal  fever,  is  a  very  suggestive one. 

Filth  diseases  are  to  be  prevented,  as  Simon  remarks, 
by  preventing  accumulations  of  filth  rather  than  by  trying 
to  disinlect  such  accumulations,  and  one  ol  the  most  impor- 

tant means  of  doing  this  for  a  city  is  a  ])roper  system  of 
sewerage,  which  involves  a  good  general  water-supjily  and 
the  regulation  of  the  drainage  systems  in  individual  houses 
to  insure  proper  connections  and  jirompt  disposal  of  liquid 
wastes.  J.  S.  Billings. 

Fi'lum  A'qnsB  [Lat.,  liter.,  a  thread  of  water ;  fi'lum, 
thread -)-a'y«fF,  gen.  of  a' qua,  water]  :  in  law,  an  imaginary 
liiK!  passing  along  the  middle  of  a  river  and  dividing  the 
soil  underneath  into  two  equal  portions.  In  navigable 
streams  above  the  point  where  the  tide  ebbs  and  flows,  and 
in  all  streams  which  are  not  navigable,  the  Jilum  aquoe  des- 

ignates the  boundary  to  which  the  lands  ol  owners  along 
the  river  extend.  It  a  grant  be  made  ol  land  adjacent  to  a 
river,  it  includes  the  soil  to  the  center  of  the  stream,  unless 
the  terms  ol  the  grant  clearly  indicate  a  contraiy  intention. 
II  an  island  forms  in  the  river  so  as  to  be  divided  by  the 
jilum  aquiF,  the  parts  thus  separated  belong  respectively  to 
the  o])posite  proprietors.  If  there  be  a  gradual  deposition 
of  earth  upon  one  bank,  and  none  or  little  upon  the  other, 
the  thread  of  the  stream  wiU  constantly  vaiw,  so  as  to  al- 

ways be  midway  between  the  banks.  But  if  a  large  portion 
of  land  be  detached  from  one  side  and  carried  to  the  other, 
the  thread  remains  as  before,  so  that  the  estate  of  each 
owner  may  extend  to  the  same  limits  as  previously.  If  a 
single  person  owns  the  land  on  both  sides  of  a  stream,  of 
course  the  entire  bed  is  also  his  sole  property. 

The  Jilum  aquce  in  all  cases  only  denotes  the  ownership 
of  land  forming  the  bed  of  a  river  or  rising  above  the  sur- 

face, but  does  not  indicate  any  exclusive  proprietary  right 
in  the  water  which  is  thus  supposed  to  be  diiided.  Each 
riparian  owner  along  the  whole  course  of  the  stream  has  a 
right  to  have  the  water  flow  in  its  accustomed  manner  and 
volume,  and  no  one  ol  the  owners  is  justified  in  diverting 
the  stream  to  his  own  uses,  or  in  so  materially  diminishing 
the  watrr-sup|ily  which  it  affords  as  to  occasion  unreason- 

able injury  to  the  others.  But  any  use  of  the  water,  as  for 
purposes  of  irrigation,  etc.,  which  does  not  sensibly  Impair 
the  rights  of  such  other  persons,  is  allowable. 

In  the  case  of  public  rivers,  or  those  in  which  there  is  a 
flow  of  tide  water,  the  soil  underneath  does  not  belong  to 
adjoining  owners,  but  to  the  sovereign  or  state,  so  that  the 
doctrine  of  the  Jilum  aquce  has  in  general  no  application. 
It  may,  however,  denote  the  boundary-line  between  two 
different  States  or  two  different  counties.  In  some  parts 
of  the  V.  S.  the  doctrine  is  maintained  that  though  there 
is  no  tide,  the  bed  of  a  stream  which  is  in  fact  navigable 
belongs  to  the  State,  and  not  to  the  riparian  owners.  See 
The  Ijaw  of  Rivers  under  the  title  Rivers. 

George  Chase. 

Fill  [M.  Eng. _^«,,^nne  <  0.  Eng.  .ff;i7i  :  Germ.  Finne  < 

Teuton. /('««(( :  Lat.  pinna,  fin,  wing] :  the  principal  organ  of 
locomotion  in  fishes.  A  fin  consists  of  a  nu'inljranous  ex]ian- 
siou  of  the  body,  supported  by  bony  spines  or  cartilaginous 
rays.     Fins  may  be  either  median  or  paired,  according  as 
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tlioy  lie  ill  thi'  midille  line  of  the  boily  nr  occui'  ri^lil  iiiid 
left  of  the  median  line.  The  inediiiii  tins  are  the  dorsal, 
caudal,  and  anal,  the  names  of  which  siilKcicnitly  indicate 
their  position.  The  paired  fins  never  exceed  four  in  num- 

ber— a  pair  of  pectoral  fins,  honiolognus  with  tlie  fore  limbs, 
and  a  pair  of  veiitrals,  with  the  hind  limbs  of  hifjher  verte- 

brates. The  size  and  position  of  the  tins  may  vary  greatly, 
and  these  modifications  are  utilized  in  classifying  fishes. 
Recent  research  tends  to  show  that  fins  are  derived  from 
two  lateral  folds  on  either  side  of  tlie  body.  The  dor.sal 
fold  on  eitlicr  side  moves  upward  and  unites  in  the  dorsal 
fin,  while  the  lower  fins  behind  the  vent  move  downward  in 
the  same  way,  forming  the  anal,  while  the  caudal  fin  is 
fcjrmed  liy  lioth  folds.  The  paired  fins  are  portions  of  the 
lower  fold,  which  continue  to  develop  while  the  rest  disap- 

pears. That  this  view  is  correct  is  shown,  among  other 
facts,  by  the  Japanese  goldfish,  in  which  frequently  both 
anal  and  caudal  fins  are  paireil.  Prom  structures  similar 
to  the  paired  tins  have  been  derived  the  k)eomotor  append- 

ages of  the  higher  vertebrates.  J.  S.  Kisgsley. 

Final  Causes :  causes  (see  Cause)  which  are  not  also 
effects.  All  other  causes  are,  on  one  side,  caused ;  they  come 
forth  as  well  as  go  forth.  Final  causes  do  not  come  forth. 
The  physical  sciences,  as  such,  have  nothing  to  do  with  final 
causes.  When  they  exhaust  physical  causes,  they  exhaust 
all  with  which  they  have  to  deal,  for  physical  science  is  the 
science  of  second  causes.  They  assume  the  simples  and 
forces  as  existent,  and  the  question  how  these  simples  and 
forces  came  to  exist  is  not  for  them.  In  this  sphere  the  ob- 

jection of  Bacon  and  Descartes  to  the  investigation  of  final 
causes  is  well  founded.  It  was  too  often  an  indolent  or  ig- 

norant evasion  of  the  real  work  of  science.  But,  as  it  is  no 
part  of  the  distinctive  work  of  physical  science  to  determine 
final  causes,  it  is  equally  remote  from  its  province  to  assert 
that  there  are  not  final  causes.  The  whole  doctrine  of  final 

causes  has  been  denied  by  materialism.  (See  Strauss's  Old 
Faith  and  JSfeiv  Faith.)  Ulrici  shows  that  the  argument  of 

materialism  at  this  point  rests  upon  a  confounding  of  "the 
notion  of  causality  with  the  mental  law  of  causality,"  and 
that  the  law  of  causality  "  does  not  affirm  that  wliatever 
e.rists  must  have  a  cause,  but  only  that  all  that  happemt,  all 

that  comes  into  being,  must  have  a  cause."  See  Ulrici's  Re- 
view of  Strauss,  with  an  introduction  by  C.  P.  Krauth  (1874), 

pp.  86-91,  and  pp.  56-58. 

Fiiiaiice  [from  0.  Fr.  finance,  revenue  >  Fr.  finance, 

finance  :  Ita\.  finanza  <  Low  Lat. ,/(«««'(;*«,  payment,  money, 
deriv.  of  fina're,  pay  a  fine,  deriv.  of  finis,  settlement,  fine, 
Class.  liaX.fi'nis,  end] :  in  general,  pecuniary  management,  or 
the  science  of  monetary  affairs  ;  in  a  strict  sense  that  branch 
of  the  science  of  economics  which  treats  of  public  revenue 
arfd  expenditure.  Finance  in  the  latter  sense  has  grown  in 
dignity  and  importance  as  a  separate  department  of  the 
science  of  economics  with  the  modern  increase  of  govern- 

ment expenditure.  The  fact  that  !|6.000,0()0,()00  or  over 
are  annually  received  and  spent  by  the  national  governments 
alone  throughout  the  world  indicates  the  far-reaching  im- 

portance of  this  science. 
Public  Expenditure. — Government  expenditure  is  natu- 

rally divided  into  ordinary  and  extraordinary  exjienditure. 
The  former  are  the  running  expenses  of  goveninient,  which 
recur  at  stated  intervals,  and  can  readily  be  foreseen  and 

calculated.  I'he  latter  cover  those  expenses  which  the  gov- 
ernment may  be  suddenly  or  unexpectedly  called  upon  to 

incur,  or  it  covers  investments  of  capital  the  returns  or  bene- 
fits of  which  are  spread  over  a  number  of  years.  This  dis- 

tinction is  important  when  taken  in  connection  with  the 
accejited  principle  of  finance,  that  ordinaiy  expenditure 
should  be  met  with  ordinary  revenue  and  extraordinary  ex- 

penditure with  extraordinary  revenue.  In  practice  a  proper 
distinction  from  this  standpoint  is  often  made  with  ditficulty. 
Thus  the  cost  of  new  men-of-war,  of  building  custom-houses 
or  schools,  might  be  classed  as  items  of  extraordinary  revenue, 
when  in  fact  such  items  should  be  included  among  the  gov- 

ernment's running  expenses  in  keeping  its  jilant  up  to  the 
proper  standard.  In  the  accounts  both  of  corporations  and 
of  governments  the  tendency  is  strong  toward  apparently 
reducing  ordinaiy  by  charging  as  much  as  possible  to  ex- 

traordinary expenditure.  The  distinction  between  fi,xed  and 
varying  expenditure  is  important  as  bearing  on  the  powers 
of  the  legislative  body  which  decides  upon  the  spending  of 
the  public  money.  Fixed  expenditure,  as  the  name  indi- 

cates, is  fixed  by  an  act  of  the  legislature  either  permanently 
or  for  a  series  of  years,  such  as  the  salaries  of  certain  offi- 

cials, or  the  expense  of  meeting  the  interest  on  the  public 
ilebt ;  in  a  word,  those  extienses  which  need  not  or  ought 
not  to  come  up  for  revision  at  every  legislative  session.  Vary- 

ing expenditure  is  determined  at  t»ich  session  of  the  legisla- 
tive body,  such  asthe  cost  of  jiulilic  imiirovements.  A  further 

classification  of  public  expenditure  is  made  according  to  the 
political  unit  which  such  expenditure  c<mcerns.  Thus  in 
the  U.  S.  it  is  divided  into  Federal  (national).  State,  and 
local  expenditure,  according  as  it  concerns  national,  Stale 
or  local  interests.  The  Federal  sphere  of  expenditure  refers 
to  those  interests  which  all  the  States  of  the  Union  have  in 
common ;  such  are  the  preservation  of  the  sovereignty  of  the 

U.  S.,  to  which  the  expense  of  maintaining  army  and'navy  is incident,  and  the  cost  of  foreign  intercourse.  These  items 
together  formed  70  per  cent,  of  the  total  Federal  expenditure 
during  the  fiscal  year  ending  June  30,  1891,  which  was  as 
follows : 

For  army    $48,720,065 
Xavy    26,118,Wi6 
Pensions    124.415,951 
Interest  on  debt    39.865,425 
Foreign  intercourse    2,028,715 
Indians    8,.527,469 
Civil  expenses    27.143.925 
Miscellaneous  expenses    67,035,740 

Total  ordinary  expenses.  |343,851,186 

The  civil  expenses  include  particularly  those  of  the  execu- 
tive, legislative,  and  judicial  departments ;  the  miscellaneous 

include  particidarly  the  cost  of  public  buildings  and  public 
improvements,  the  cost  of  collecting  the  revenue,  and  the 

deficiency  in  the  post-office  revenue. 
The  sphere  of  State  expenditure  in  the  TJ.  S.  concerns  in- 

terests which  in  general  do  not  reach  Ijeyond  the  limits  of 
the  State,  and  are  not  purely  local  in  character.  The  follow- 

ing table  of  the  ordinary  expenditure  of  the  State  of  New 
York  during  the  fiscal  year  1801  is  fairly  representative  of 
the  expenditure  of  the  other  States,  except  for  the  unusual 
amount  spent  for  educational  purposes  by  New  York  : 

For  administrative  departments. . .  $789,183 
Legislature    411,964 
State  judiciary  system    670,375 
Pulilic  works  and  buildings    2,373.590 
Militia    530,214 

Asylums  and  charitable  institu- tions   2,571,582 
Prisons  and  penitentiaries    749,723 
Public  educaticjn    4,577,615 
Agricultural  interests    212,528 
Interest  on  the  State  debt    263.492 
Moneys  refunded    68.741 
Miscellaneous  expenses    111.130 

Total  ordinary  expenditure.. .  .$13,330,137 
Beside  the  Federal  and  State  expenditures  a  local  sphere 

of  public  expenditure  is  found  in  the  minor  political  units, 
namely,  in  the  counties,  townships,  boroughs,  parishes,  school 
districts,  villages,  and,  most  important  of  all,  in  the  cities. 
The  relative  importance  of  these  minor  political  units  differs 
in  different  sections  of  the  country.  In  the  New  England 
States  the  township  is  the  most  important ;  in  the  Southern 
States  the  county  is  more  important ;  in  New  York  and  most 

of  the  Western  States  the  so-called  "  compromise  system  " 
prevails,  in  which  poUtical  power  is  more  evenly  divided  be- 

tween the  county  and  the  township.  The  ordinary  expenses 
of  the  city  and  county  of  New  York  during  the  fiscal  year 
1891  were  as  follows : 

For  cost  of  administration    $2,123,387 
Citv  courts       1.4G1.060 

Police   ■.■■■.■••     "t/' '3,188 
Asylnms  and  charitable  institu- 

tions      3,275,369 
Public  education       4,497,337 

City  parks          966,807 
Streets  and  public  works       5.802,592 
Fire  department       2,238,406 
Judgments          730,657 
Interest  on  city  debt       5,084.804 
Redemption  of  city  debt       1,307,599 
Miscellaneous  expenses         444,460 

Total  ordinaiy  expenditure.  $32,705,666 
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These  splioros  of  jmlilic  oxpciiilitiin'  in  the  ['.  S.,1he  local, :State,  and  Fedenil,  ilo  mit  liiiil  I  heir  exaet  comiterpart  in 
other  countries.  However,  the  expeiuliture  on  the  one  haml 
of  a  nation  and  on  the  other  hand  of  a  city  are  in  general 
alike  in  character  the  world  ovcm',  tlie  former  alfecting  the 
widest,  the  latter  tlie  narrowest  public  interests. 

Budget. — A  budget  is  an  ollicial  forecast  of  public  expend- 
iture and  revenue,  on  which  the  money-raising  and  money- 

spending  laws  are  liased — ollirial,  in  I  lie  sense  that  il  is  made 
by  a  goveruMicnt  ollicial,  the  head  of  the  government  linanees. 
A  forecast  of  the  public  revenue  and  e.xijendilure  must  be 

based  on  the  experience  of  the  |)as1,  and  ]iresuppo.se.s  a  re- 
view of  the  financial  measures  oC  the  ))n'cediug  fiscal  years. 

Under  constitutional  governments  the  budget  is  of  thcgreat- 
est  importance  in  the  diets  and  the  other  repros(^ntative 
•bodies,  where  it  is  discussed  and  criticised  by  the  legislators 
who  control  the  approjiriation  of  i)ublic  money  and  devise 
means  of  raising  public  revenue.  The  leading  example  of 
•budget  legislation  is  found  in  tii-eat  Britain.  The  British 
Parliament  controls  all  fiscal  measures  of  the  Government, 

Ijut  never  originates  them.  The  f 'hanccllor  of  the  Exchequer, 
the  head  of  the  Govei'mneut  finances,  offers  to  the  House  of 
Commons  his  budget  cu' estimates  for  the  ensuing  fiscal  year, 
in  the  shape  of  a  full  statement  of  the  amount  of  money  re- 

quired by  the  (Toveriunenl.  and  of  his  plans  for  meeting  that 
expenditure.  The  spending  and  raising  bills  are  discussed  in 
■committee  of  the  whole,  the  Chancellor  defending  the  pro- 

posed measures  by  reference  to  the  experience  of  former 
years ;  the  bills  may  be  slightly  amended,  and  after  their  pas- 

sage in  the  House  of  Commons  generally  receive  the  approval 
■of  the  House  of  Lonis,  which  can  oidy  reject  or  aece[)t  them. 

In  the  case  of  the  U.  S.  Congress,  the  Secretary  of  the 
Treasury,  a  memljer  of  the  cabinet,  and  head  of  the  Federal 
finances  like  the  British  Chancellor  of  the  Exchequer,  sends 
his  estimates  to  the  Feileral  Congress.  They  are  introduced 
in  December,  from  six  to  seven  months  before  the  begin- 

ning of  a  new  fiscal  year  on  July  1.  The  Secretary  of  the 
Treasury,  though  responsible  for  the  carrying  out  of  the 
fiscal  laws  passed  by  tlie  Congress,  has  but  a  small  share  in 
shaping  those  laws.  He  may  be  called  upon  to  testify  as  to 
some  item  in  his  estinuites  before  a  committee  of  either 
house,  but  the  financial  policy  of  the  Government  is  entirely 
in  the  hands  of  the  Congress  and  of  its  committees.  The 
money-spending  and  money-raising  bills  are  framed  by  the 

■committees  irrespective  of  the  Secretary's  wishes,  the  com- 
mittees, moreover,  acting  independently  of  each  other. 

Jloney-raisiug  bills  must,  and  money-spending  bills  usually 
■do,  originate  in  the  House  of  Representatives.  After  pass- 

ing this  lower  house  the  bills  are  sent  to  the  .Senate  for  ap- 
proval. There  they  are  handled  by  similar  committees,  and 

are  generally  amended  and  returned  to  the  House  of  Repre- 
sentatives for  reconsideration.  Finally,  the  bills  pass  both 

houses  in  the  same  form  through  the  intervention  of  a  so- 

called  "  conference  committee,"  if  they  are  otherwise  unable 
to  agree,  and  if  approved  by  the  President,  become  laws. 
The  fiscal  legislation  of  the  States  is  similar  to  that  of  the 
Federal  Government.  In  the  lesser  political  units  it  lies 
more  in  the  hands  of  the  heads  of  counties,  townships, 
etc.,  to  frame  the  local  fiscal  laws  under  the  supervision 

of  the  people's  representatives,  as,  for  instance,  of  the common  council  and  board  of  aldermen  in  the  case  of  cities. 
In  the  finances  of  the  U.  S.,  Federal,  State,  and  local  alike, 

the  carrying  out  of  fiscal  measures  is  in  the  hands  of  three 

distinct  departments:  The  director's  department,  compris- 
ing the  Feileral  Secretary  of  the  Treasury  and  his  assistants, 

the  State  and  city  conijitroller,  etc.  These  otficials  execute 
the  fiscal  laws,  and  draw  warrants  for  the  payment  of  public 
expenditure  which  are  honored  by  the  cashiers  department, 
the  treasurer,  or  chamberlain,  who  liave  direct  charge  of  the 

public  funds.  The  auditor's  department  verifies  the  war- 
rants and  claims,  in  a  word,  the  public  accounts.  The  ac- 

counts of  the  States  and  lesser  units  are  complicated  by  the 
system  of  so-called /iinf/s.  These  are  divided  into  invest- 

ment funds  and  account  funds.  Investment  funds  are  ac- 
cumulations of  money  in  the  State  or  local  treasuries,  in- 

vested ijroductively  in  bond  and  mortgage  or  otherwise,  the 
interest  being  generally  devoted  to  some  special  object.  The 
school  funds  in  various  States  are  a  leading  example. 
Account  funds  are  merely  the  names  given  to  various  ac- 

counts or  divisions  in  goverinnent  bookkeeping.  The  levee 
fund  or  the  street  fund  is  thus  credited  with  the  amounts 
appropriated  for  that  particular  purpose  and  debited  with 
the  amounts  spent  on  those  objects,  and  so  with  other  ac- 

count funds.     The  (/etieral  funii  has  grown  to  be  the  mo.st 

important,  and  includes  all  the  items  not  embraced  Ity  the 
others.  A  further  complication  in  the  State  and  local  jiublic 
accounts  in  the  V.  S.  arises  from  the  fact  that  large  trans- 

fers are  frequently  made  in  them  from  one  account  fund  to 
another,  aiul  from  an  account  fund  to  an  investment  fund, 
or  vice  versa,  to  supply  a  deficiency  in  one  fir  the  other. 

Public  Revenue. — The  expenditure  of  governments  is 
met  by  their  revenue.  The  sources  of  public  revenue  are 
domains,  liusiness  enterprises,  dues,  taxes,  and  loans,  the  first 
four  comprising  the  ordinary,  the  last  the  leading  item  of 
extraordinary  public  revenue. 

Domains. — These  are  the  public  lands  owned  and  managed 
by  the  various  governments.  The  net  receipts  from  this 
source,  if  they  exist,  figure  among  t  he  receipts  of  the  govern- 

ments. In  European  countries  the  domains  consist  largely 
of  forest  lands  ;  these  are  rented  at  such  rates,  or  their  prod- 

ucts are  sold  at  such  prices,  that  they  net  the  national  or  local 
treasuries  considerable  snims:  in  Bavaria,  for  in.stance,  11  per 
cent,  of  the  total  ordinary  revenue ;  in  Prussia,  5  per  cent. 
Other  than  fiscal  motives  may  lead  to  the  retention  of  gov- 

ernment domains,  such  as  the  desire  to  preserve  the  forests, 
or  the  desire  to  encourage  agricultural  .settlers.  The  latter 
outweighs  the  fiscal  motive  in  the  U.  S.,  and  in  consequence 
the  immense  tracts  of  Government  lands  have  never  proved 
a  remuiu>rative  investment.  From  1784  to  IHBIS  the  Federal 
Government  spent  $3.53.000,000  on  the  purchase,  survey,  and 
administration  of  the  puIjUc  lands ;  during  the  same  period 
the  receipts  from  the  sale  of  land  aggregated  $234,00f),000. 
Hence  the  Government  ha.s  done  a  losing  liusiness  with  its 
land.  Instead  of  disposing  of  it  in  such  a  way  as  to  recover 
the  amount  it  cost  to  accjuire  and  manage  it,  the  Govern- 

ment has  pursued  the  policy  of  disposing  of  its  land  at  such 
low  figures  that  the  investment  has  proved  unrenmnerative. 

'J'he  desire  to  encourage  the  settlement  of  the  West  has  been 
upjiermost  in  Federal  land  legislation.  The  pre-emption, 
homestead,  and  liounty  laws  had  disposed  of  337,000,000  of 
acres  up  to  1883  ;  grants  of  land  in  aid  of  road,  canal,  and 
railway  construction,  and  grants  to  the  individual  States  in 
aid  of  schools  and  colleges,  took  in  addition  234.000.000  of 
acres.  The  public  doraaiu  originally  contained  1,849,000,000 
of  acres,  of  which  it  is  estimated  620,000,000  had  been  dis- 

posed of  prior  to  1883,  at  an  average  price  of  38^  cents  per 
acre.  In  the  finances  of  the  States  and  lesser  units  in  the 
U.  S..  public  land  is  similarly  unremunerative,  and  though 
some  cities  own  considerable  amounts  of  real  estate,  the  reve- 

nue derived  from  leasing  or  selling  it  is  never  large.  Tliis 
is  not  so  much  due  to  the  influence  of  other  than  fiscal  mo- 

tives, as  in  the  case  of  the  Federal  Government,  but  owing 
to  cai'eless  management,  the  laud  being  leased  at  low  figures 
and  for  long  terms  of  years. 

Government  Busiiiess  Enterprises. — The  second  class  of 
government  revenue,  that  from  business  enterjirises.  is  best 
represented  by  the  operations  of  the  post-office,  which  in  all 
civilized  countries  is  now  a  government  monopoly.  The 

penny  post  reform  of  Rowland  Hill  in  Great  Britain,  begin- 
ning with  the  year  1840,  was  decisive  in  its  influence  on  the 

postal  policy  of  various  nations.  In  accordance  with  Hill's recommendation  the  hitherto  exorbitant  charges  for  trans- 
porting letters  were  lowered  to  a  uniform  rate  of  one  penny 

per  letter  for  all  distances  within  the  United  Kingdom.  As 
a  result  of  this  change,  the  bu.siness  transacted  liy  the  post- 
office  increased  enormously,  but  the  net  revenue  fell  off  and 
did  not  reach  the  figure  at  which  it  stood  prior  to  the  re- 

form until  1872.  The  postal  reform  of  Great  Britain  has 
been  copied  in  turn  by  every  civilized  nation.  In  the  U.  S. 
the  policy  of  cheapening  postal  charges  outweighs  the  fiscal 
consideration  of  deriving  a  net  revenue  from  the  post-ofBce. 
Prior  to  1841  the  gross  revenue  exceeded  the  expenses  of  the 

post-office,  but  since  1852  the  annual  expenditure  has  ex- 
ceeded the  annual  revenue.  These  ever-recurring  deficits 

have  been  due  to  the  cheapening  of  postal  rates  and  to  the 
necessity  of  supplying  an  enormous  and  thinly  populated 
territory  with  postal  facilities. 

During  the  fiscal  year  1891  the  gross  revenue  of  the  Fed- 
eral post-office  amounted  to  .|;65.908.909  ;  the  total  expendi- 
ture during  the  same  year  amounted  to  $72,069,115,  result- 

ing in  a  deficit  of  $6,l'60,305.  While  the  post-offices  in  the New  Mngland  and  Middle  States  netted  the  Government 
$6,000,000,  those  in  the  other  sections  of  the  country  did  a 
losing  business  to  the  extent  of  $12,000,000.  The  post-offices 
of  other  countries,  which  are  more  favorably  situated  and 
which  have  pursued  a  less  radical  poUcy  in  fixing  postal 
rates,  have  fared  better  and  net  the  governments  large  sums. 
The  policy  of  deficit  financiering  in  the  [Kist-office  is  unjust 
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ill  that  Uk'  deficit  is  lj<prnu  Ijy  tho  Ffilcral  tax|myers  wlio  are 
not  coextensive  with  lliose  who  enjoy  the  l)eiR'lils  of  elieap 
postage  rates.  The  argument  tliat  tlu;  latter  are  desirable  as 
ail  cilncational  means — that  is,  as  an  ein'oiiragenient  to  read- 

ing and  letter-writing — has  little  weight,  for  those  whogain 
))y  sueli  ehcap  rates  are,  after  all,  but  a  small  class  of  the 
poi)ulation,  and  they  enjoy  the  favors  granted  them  at  the 
expense  of  the  body  of  taxpayers.  The  least  the  taxpayer 
can  fairly  ask  for  is  that  the  postal  revenue  shall  be  made 
to  equal  the  expenditure  of  the  post-oflice.  This  does  not 
mean,  however,  that  postage  rates  shall  bo  fixed  strictly  ac- 

cording to  the  cost  of  service,  which  is  im|)ossible,  both  on 
account  of  the  need  of  simplicity  and  of  uniformity  of  rates 
for  the  same  kind  of  mail  matter  between  all  points  within 
the  country,  and  on  account  of  the  impossibility  of  calculat- 

ing the  ecist  of  transporting  the  various  classes  of  mail 
matter.  Just  as  in  the  case  of  railway  rates,  so  in  general 

postage  rates  are  fixed  "  according  to  what  the  traffic  will 
bear,"  which  in  the  long  run  has  proved  the  easiest  principle 
to  realize  in  practice.  Thus  the  Government  charges  two 
cents  for  transporting  a  letter  weighing  1  oz.,  and  one  cent 
for  transporting  periodicals  weighing  1  lb.,  not  so  much  be- 

cause it  costs  less  to  transiiort  a  jjeriodical  than  a  letter,  as 
because  any  decrea.se  of  the  former  and  increase  of  the  latter 
rate  would  materially  curtail  the  circulation  of  periodicals 
by  the  post-office  and  would  not  correspondingly  increase 
the  use  of  the  mails  by  letter-writers. 

Other  forms  of  government  business  enterprises  are  found 
in  the  finance  of  European  nations.  Such  are  the  gnvern- 
meiit  telegraph  and  telephone  service,  government  railways, 
the  manufacture  of  tobacco,  powder,  and  matches,  and  gov- 

ernment lotteries,  moiwpolies  which  net  the  various  govern- 
ments more  or  less  above  their  running  expenses.  In  Prance 

$130,000,000,  one-fifth  of  the  ordinary  revenue,  are  annually 
derived  from  the  post-office  and  other  tTOverninent  monop- 

olies, such  as  the  manufacture  of  matches,  tobacco,  and 
explosives.  In  the  U.  S.  the  leading  Government  business 
enterprises,  besides  the  Federal  post-ofllce,  are  the  prisons 
and  penitentiaries,  the  canals  and  highways  when  owned  by 
the  State  or  local  governments,  and  the  gas  and  water 
works  of  municipalities.  None  of  these  have  ever  proved  a 
great  success  financially.  One  more  business  activity  on  the 
part  of  governments  should  be  mentioned,  that  of  lending 
their  accumulated  funds.  Thus  the  investment  funds  of 
the  States  of  the  Union  generally  consist  of  municipal  or 
other  Government  bonds,  or  of  bonds  and  mortgages,  the 
interest  on  these  investments  flowing  into  the  State  treasury. 

Dili's. — The  next  class  of  government  revenue  is  included 
under  the  head  of  dues  or  fees — namely,  special  remunera- 

tions for  special  government  services.  Where  the  benefit 
of  government  to  an  individual  is  special  in  character  and 
can  be  measured,  he  is  charged  a  due  or  fee,  that  is,  an 
amount  equal  to  the  cost  of  that  service,  but  where  the  bene- 
flt  of  government  is  general  and  can  not  be  measured  in  the 
ease  of  an  individuiil,  taxes  are  raised — namely,  general  re- 

munerations for  yeueral  services.  Coinage  fees,  court  fees, 
and  market  fees  are  examples  of  such  dues  paid  by  individ- 

uals in  return  for  special  services  done  them  by  the  gov- 
ernment. The  leading  example  of  dues  in  the  U.  S.  are  the 

so-called  loeal  assessments,  dues  piaid  by  real-estate  owners 
lor  the  rise  in  value  of  their  property,  owing  to  some  action 
on  the  part  of  a  municipal  government.  A  city  lays  out, 
paves,  and  curbs  streets,  builds  bridges,  sidewalks,  and  parks, 
provides  for  street  lighting,  sewers,  and  water-mains.  The 
adjoining  real  estate  is  increased  in  value  thereliy,  and  the 
owners  of  this  real  estate  are  fairly  called  upon  to  liear  the  ex- 

pense of  the  improvement,  as  it  specially  benefits  them  and 
only  incicientally  benefits  the  public  at  large.  In  carrying 
out  the  principle  that  the  cost  of  such  improvements  should 
be  borne  by  the  land-owners  benefited,  some  standard  on 
which  to  base  the  distribution  of  the  cost  must  be  adopted. 
This  may  be  the  assessed  value  of  the  property  in  question, 
or  the  same  with  due  regard  to  its  distance  from  the  im- 

provement, or  it  may  be  the  frontage  of  the  property  on  the 
street  in  the  case  of  a  street  improvement. 

Taxb:s. — The  next  class  of  government  revenue,  taxes, 
have  little  in  common  with  dues  or  local  assessments. 
Taxes  are  not  special  remunerations  for  special  services ; 
they  are  general  forced  contributions  towar(l  the  support  of 

the  government — "  general "  in  the  sense  that  they  are  not 
based  on  any  special  relation  the  taxpayer  may  bear  to  the 

government,  "  toward  the  support  of  the  government  "  in 
the  sense  that  they  are  not  payments  for  some  particular 
acts  on  the  part  of  government  officials,  but  are  contrilm- 

tions  toward  the  cost  of  exercising  tho.se  various  functions 
which  we  call  government,  whose  benefits  an!  general  and 
can  not  be  measured  by  their  effect  on  the  individual,  and 
can  not  be  paid  for  accordingly.  Taxes  are  not  the  equiva- 

lent of  the  protection  the  government  gives  the  taxpayer; 
they  are  not  insurance  premiums  against  harm  done  to  per- 

sons or  property.  'J'lie  historical  di'vclopmcnt  of  govern- ment revenue  has  in  general  followed  the  classification  here 
given.  At  first  the  domains,  the  landed  projierty  of  the 
sovereign,  were  sufficient  to  defray  the  expenses  of  the  gov- 

ernment, that  is  the  court's  expenditure.  When  they  failed, 
business  enterprises,  monopolies  of  various  kinds,  were  intro- 

duced. Then  followed  tlues  generally  in  the  shape  of 
licenses  to  trade.  When  all  these  failed  to  supply  the  grow- 

ing wants  of  the  modern  bodies  jxilitic'.  general  contribu- 
tions were  enforced.  Thus  taxes  were  originally  an  unusual 

or  extraordinary  means  of  raising  revenue,  necessary  be- 
cause the  other  means  failed.  The  individual  subject 

deemed  it  almost  an  infringement  of  his  rights  to  be  asked 
to  contribute  toward  the  cost  of  siqiporting  the  government, 
which  he  thought  should  be  primarily  borne  by  the  private 
revenues  of  the  crown.  The  subject  has  become  the  citizen, 
an  organic  part  of  the  government ;  the  people  legislate  and 
the  people  pay  taxes,  which  have  now  become  the  primary 
means  of  revenue,  while  the  others  have  lost  in  relative  im- 

portance and  have  sunk  to  an  insignificant  figure  in  the 
U.  S.  Every  individual,  as  a  component  of  the  body  politic, 
pays  taxes,  not  in  virtue  of  a  contract  he  enters  into  with 
the  government,  whereby  he  assures  himself  protection  in 
return  for  the  taxes  he  pays,  but  in  virtue  of  the  fact  that  he 
is  born  into  a  civilized  community  and  thereliy  involuntarily 
has  the  obligation  of  paying  taxes  forced  dn  him.  It  is  a 

long  step  forward  from  the  "voluntary  contributions"  of American  colonial  days  to  the  complications  of  modern  tax 
systems,  with  all  the  refined  machinery  for  jireventing  eva- 

sion and  enforcing  the  payment  of  taxes.  With  the  growth 
of  taxation  has  gone  hand  in  hand  the  development  of  the 
last  class  of  public  revenue,  of  jiublic  loans.  With  the 
]iower  to  tax  has  come  the  power  to  borrow.  A  government 
which  is  successful  with  its  lax  system  enjoys  the  confidence 
of  the  lending  public  :  its  credit  is  good,  it  can  borrow  on 
favorable  terras  whenever  the  occasion  may  arise. 

Taxes  are  classed  as  direct  and  indirect.  A  tax  is  direct 
when  it  falls  on  the  original  or  first  payer;  it  is  indirect 
when  the  original  payer  indemnifies  himself  at  the  expense 
of  others.  This  distinction  is  one  in  economics,  not  in  law. 
By  constitutional  |irovision.  Federal  direct  taxes  in  the  U.  S. 
must  be  apportioned  among  the  States  according  to  their 
population.  In  the  early  history  of  the  Federal  Supreme 
Court  it  was  held  that  only  poll  taxes  and  land  taxes  were 
direct  in  the  meaning  of  the  constitution.  According  to 
later  decisions,  taxes  on  income,  on  the  note  circulation  of 
banks,  and  on  inheritances,  were  held  not  to  be  direct. 
Such  taxes,  if  direct,  would  have  to  be  ap]iortioned  among 
the  States,  which  would  make  their  collection  difficult,  un- 

fair, and  in  many  oases  impossible.  A  leading  example  of 
a  direct  tax,  in  the  proper  economic  sense,  is  an  income  tax, 
which  rests  on  the  first  payer  and  can  not  be  shifted  by  him 
oil  others  by  charging  more  for  his  services  :  an  example  of 
an  indirect  tax  is  an  import  tax,  which,  though  primarily 
paid  by  the  importer,  is  shifted  by  him  to  the  dealer  in  the 
advanced  price  of  the  article,  and  finally  rests  on  the  con- 

sumer. The  distinction  of  direct  and  indirect  taxes  is  a 
vital  one,  for  on  it  depends  the  answer  to  the  question  of 
the  incidence  of  taxation — namely,  the  question,  who  finally 
bears  the  burden  of  any  [larticular  tax  or  system  of  taxes. 
(See  Taxation.)  Another  important  distinction  is  made 
between  a  real  tax,  one  directed  at  a  thing,  and  a  personal 
tax,  one  directed  at  a  person.  As  a  matter  of  fact,  of 
course,  only  a  person  can  pay  taxes;  still  in  the  finance  of 

the  U.  S.  the  distinction  is'  of  great  imijortance  between taxes  directed  at  a  person  as  a  taxpaying  individual  and 

those  directed  at  things  as  representing  an  amount  of  wealth 
of  which  a  certain  part  is  claimed  by  the  tax.  The  poU  tax 
of  the  U.  S.  is  eminently  a  tax  on  persons,  the  State  and 

local  property  tax  a  tax  on  things  :  the  former  has  only  the 
personalitv  of  the  taxpayer,  the  latter  the  extent  of  his 

property  in  view.  The  most  useful  classification  of  taxes 
divides  them  into  those  on  consumptioti,  or  on  what  the  tax- 

payer spends,  on  revenue,  or  on  what  he  earns,  and  on  pos- session, or  on  what  he  owns. 
Taxes  on  Consumption. — These  can  rarely  be  levied  on 

the  consumer  directly.  The  leading  exception  is  the  tax  on 
householders.      Such    a   tax   is   levied   upon    householders, 
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whether  owiiors  or  renters,  iiiid  is  ]iroportionate  to  the 
amount  of  liouse  rent  paid.  It  is  ii  tax  on  one  line  of  eon- 
sumption,  and  iias  been  adopted  by  German  eilies  in  tlieir 
systems  of  taxation,  JJerlin  raising  two-iiftlis  of  its  ordinary 
munieipal  revenue  in  that  way.  Its  advantages  lie  in  tlie 
facts  tliat  it  is  easily  assessed  and  eolleeted,  and  tliat  it  Ls  a 
tax  on  a  person,  directed  at  the  honsehol(k'r  as  a  nu>mber  of 
the  comnumity,  and  not  at  liis  real  pro|)erly,  a  thing;  its 
disadvantage  lies  in  the  <litli(-nlty  of  so  framing  the  tax  as 
not  to  nnfairly  burden  the  poorer  classes,  to  whom  the 
relative  amount  paid  for  house  rent  means  nuieh  more  than 
it  does  to  the  well-to-do  classes.  Instead  of  levying  a  tax 
on  householders  in  proportion  to  the  rent  they  pay,  the  tax 
may  be  based  on  some  other  criterion.  For  instance,  the 
French  door  and  window  tax  (raidrihulion  des  portes  el  des 
fenetres)  taxes  householders  in  proi)orli(j:i  to  the  number  of 
doors  and  windows  their  house  contains,  'i'he  use  of  some 
such  external  criterion  avoids  the  necessity  of  iii(|uisitorial 
methods  in  getting  at  the  exact  amount  of  house  rent  in 
each  case. 

Taxes  on  consumption  levied  on  the  dealer,  with  the  in- 
tention of  having  him  make  good  his  loss  in  the  price  he 

charges  the  consumers,  are  of  wide  application  in  the  U.  S. 
So-called  licenses  are  included  under  this  head.  A  license, 
as  the  name  indicates,  involves  a  permit  to  carry  on  a  cer- 

tain trade  or  j)rofession.  When  pedlers  are  required  liy  law 
to  take  out  a  license  to  eniibic  them  to  carry  on  their  trade, 
it  is  done  partly  to  keep  this  class  of  itinerant  merchants 
under  surveillance,  to  know  their  whereabouts  and  doings, 
and  incidentally  to  limit  their  number ;  bnt,  on  the  other 
hand,  it  is  partly  done  as  a  means  of  revenue.  The  system 
of  trade  licenses  has  been  adopted  throughout  the  States  of 
the  Union,  particularly  in  the  Southern  States,  where  license 
taxes,  occupation  taxes,  business  taxes,  and  privilege  taxes 
net  the  State  governments  a  large  part  of  their  ordinary 
revenue,  in  Mississippi  14  per  cent.,  in  Texas  ̂ 3  per  cent. 
In  the  North  retail  dealers  in  liquors  and  beers  are  partic- 

ularly affected  by  the  system  of  licenses.  The  cities  derive 
large  sums  from  this  tax  on  consumption,  Xew  York,  for 
instance,  f  1,500,000 ;  but  the  municipal  treasury  is  not  bene- 

fited by  this  large  revenue  from  liquor  licenses,  for  on  some 
theory  of  retribution  the  law  provides  that  this  revenue 
shall  be  distributed  among  the  benevolent  and  charitable 
institutions  of  the  city.  All  such  license  taxes  have  certain 
fiscal  advantages  in  being  easy  to  collect.  However,  in  the 
U,  S.  their  extension  has  been  much  hindered  by  the  judi- 

cial interpretation  of  the  Federal  Constitution.  In  the  first 
place  it  lias  been  held  that  a  license  tax  required  for  the 
sale  of  goods  is  in  eifect  a  tax  upon  the  goods  themselves. 

P^rom  this  decision  the  step  was  easy  to  the  one  which  held 
certain  State  license  taxes  unconstitutional,  because  they  in- 

fringed upon  the  right  of  the  Federal  Congress  to  regulate 
commerce  between  the  States.  The  trend  of  the  decisions 
on  this  question  has  been  toward  a  strict  construction  of  the 

constitution,  and  the  latter's  interpretation  now  limits  the 
levying  of  State  and  local  licenses  to  businesses  strictly 
within  the  State — that  is.  domestic  in  character. 

Next  to  taxes  on  consumption  levied  on  the  dealer  come 
those  levied  on  the  transporter — namely,  import,  export,  and 
transit  duties.  This  form  of  indirect  taxation  is  the  favor- 

ite form  of  national  and  Federal  revenue,  owing  to  the  ease 
of  collection  and  owing  to  the  industrial  advantages  which 
are  claimed  for  protective  custom  duties  in  fostering  do- 

mestic industries.  In  fact,  customs  duties  are  looked  upon 
in  most  cases  not  as  purely  questions  of  fiscal  legislation,  in 

which  case  we  could  truly  speak  of  a  "  tariff  i'or  revenue 
only,"  but  as  questions  of  industrial  legislation.  (See  Tar- 

iff.) The  amounts  raised  in  this  way  by  the  nations  of  the 
world  are  considerable,  as  is  seen  from  the  following  table, 
which  gives  the  percentage  of  the  total  ordinary  revenue  of 
the  various  nations  derived  from  taxing;  imports  and  ex- 

ports (1890-91) : 
Per  cent. 

Peru    73 
Mexico    68 
Argentine  Republic     (i5 
United  States    56 
Brazil   55 
Norway   46 
Switzerland    43 

Per  cent. 
Portugal    42 
Sweden    39 
Germany    31 
Great  Britain    27 

Italy    15 
Russia    12 
France    10 

Import  duties,  however,  are  not  levied  at  a  nation's  fron- 
tier alone.  In  many  countries,  notably  in  Prance,  such  taxes 

on  consumption  are  levied  at  the  gates  of  the  cities.     The 

oefrot  of  French  towns  originated  in  the  Middle  Ages,  and 
still  taxes  th<'  importiitioii  into  the  towns  of  liquore,  wines, 
and  food  products,  fuel,  and  building  material.  In  this  way 
$27,000,000,  more  than  half  the  ordinary  city  revenue  of 
Paris,  were  raised  in  18H7.  The  constitutional  law  and 
economic  development  of  the  U;  S.  [irevent  the  introduction 
of  State  or  municipal  customs  duties. 

Finally,  taxes  on  consnmiiticjn  may  be  levied  on  the  pro- 
ducer, with  the  intention  of  having  him  reimburse  himself 

at  the  consumer's  expense.  Such  a  tax  is  basctd  upon  some external  criterion,  such  as  the  amount  of  invested  capital, 
horse-power,  size  and  character  of  machinery,  of  boilers, 
size  of  factory  or  storehouse,  or  on  some  similar  feature.  In 
the  U.  S.  the  so-called  infernal  revenue,  Kyxtem  involves 
such  taxes  on  consum))tion  levied  on  tlie  producer.  In  ex- 

tent it  has  been  the  most  variable  form  of  Government  reve- 
nue. Beginiung  in  17Hit,  it  yielded  but  a  small  sum  annu- 

ally before  the  war  of  1812,  when  the  amount  rose  to  above 
.$5,000,000.  During  the  followmg  years  of  peace  the  in- 

ternal revenue  fell  off,  and  disappeared  in  1848.  During 
the  civil  war  (1861-65),  the  internal  revenue  system  was 
again  introduced,  and  has  yielded  large  sums  ever  since. 
During  and  inimedijitely  alter  the  war  it  amounted  to  a 

general  tax  on' industry,  the  tax  being  directed  at  almost 
every  kind  of  industry.  When  the  necessity  for  an  enor- 

mous Federal  revenue  declined,  specific  lines  of  indastry 
were  successively  released  from  the  tax,  so  that  nowadays 
the  production  of  spirits,  fermented  liquors,  and  tobacco  are 
practically  the  only  lines  of  industiT  affected.  This  is  clear 
from  the  following  table,  which  gives  the  highest  amount 
paid  by  the  following  industries  in  any  one  of  the  years 
since  1862  (in  milhons  of  dollars) : 

Banks         4-9  (1865) 
General  industry    236     (1866) 
Adhesive  stamps       16     (1872) 
Tobacco       47     (1882) 
Spirits      83     (1891) 
Fermented  liquors       28     (1891) 

The  receipts  of  the  Federal  Government  under  the  inter- 
nal revenue  system  during  the  fiscal  year  1891  were  as  fol- 

lows (in  millions  of  dollars) : 

Tax  on  si)irits       83-3 
Fermented  liquors       28'5 
Tobacco       32'7 
Oleomargarine         1 

Total    146 

The  taxation  of  the  consumption  of  Uquor,  beer,  and 
tobacco  is  a  favorite  financial  expedient  of  modern  nations ; 
in  fact,  no  tax  is  more  easily  collected  and  meets  with  less 
opposition,  notwithstanding  the  attempts  to  evade  the  law,  as 
in  the  case  of  illicit  distilling.  In  general,  the  smokers  and 
drinkers  in  the  world  bear  the  heavy  taxation  to  which 
they  are  subjected  without  murmuring.  In  Great  Britain 
$201,000,000,  almost  half  the  national  revenue,  are  derived 
from  taxing  tlie  importation  (.|69,000,000)  and  sale  ($132,- 
000,000)  of  tobacco  and  intoxicants. 

Taxes  on  Be.venue. — A  tax  upon  the  revenue  from  land  is 
the  earliest  and  most  widespread  form  of  taxation  of  reve- 

nue, because  land  is  visible,  tangible,  and  immovable, 
three  qualities  which  make  it  pre-eminently  serviceable  as 
an  object  of  taxation.  Its  value  can  readily  be  determined, 
and  payment  can  be  enforced  by  attachment.  The  earliest 
form  in  which  a  land  tax  appears  is  that  of  a  tax  of  a  spe- 

cific sum  on  each  acre  of  arable  land  or  other  unit  of  area. 
This  method  is  of  course  grossly  unfair,  in  that  it  does  not 
properly  distinguish  between  lands  which  differ  in  situation 
or  productivity,  and  has  been  generally  outgrown.  A  later 
method  tlivi(les  land  into  various  classes  according  to  pro- 

ductivity, and  taxes  each  class  uniformly  per  acre.  A  land 
tax  of  this  kind  was  in  vogue  in  the  Southern  colonies  of 
Great  Britain  in  America  before  the  Revolution,  but  is  ex- 

tremely unfair.  The  next  step  forward  was  taken  in  taxing 
land  according  to  its  gross  product.  This  is  the  principle 
involved  in  all  tithes,  which  are  still  collected  in  less  civil- 

ized countries.  It  is  an  extremely  simple  form  of  taxation, 
and  amounts  to  taking  from  the  agriculturist  a  certain  frac- 

tion of  all  he  raises.  The  serious  objection  to  it  is  that  it 
discriminates  against  enterprising  farmers  and  in  favor  of 
those  who  dispense  as  much  as  possible  with  the  use  of  capi- 

tal, for  by  the  law  of  diminishing  returns  the  farmers  can 
not  increase  their  gross  product  in  proportion  to  their  in- 

creased application  of  labor  and  capital.     The  land  tax 
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readies  its  fullest  clevelopment  wlicii  it  is  diroetcd  at  tlie 
net  product  of  land.  This  system  is  very  fieiieral  in  Euro- 

pean countries,  wliere  such  land  taxes  furnisli  a  liirjre  part 
of  llie  revenue  from  taxation.  In  fixiui;-  the  amount  of  net 
product  suliject  to  taxation  two  met  hods  are  ado|)ted.  In 
Prauee  the  annual  net  product  of  eaeli  acre  was  established 
by  an  official  survey,  called  a  cudavfri',  made  at  heavy  ex- 
fjense  ihiriiig  the  years  1807-50.  Similarly  strict  surveys 
lave  been  made  in  Prussia,  Austria,  Italy,  Baden,  and  in 
other  countries.  The  rigid  assessments  based  on  these  sur- 

veys, which  are  completed  at  great  cost,  mu.st  necessarily 
become  antiquated  and  inaccurate,  owing  to  changes  in  the 
mode  of  production  or  in  the  kind  of  j^roduct.  The  mech- 

anism of  the  cadastral  system,  however,  wlien  onC(!  estab- 
lished, is  very  simple  and  has  the  advantage  of  raising  a 

fixed  sum  annually.  The  British  tax  on  revenue  from  land 

and  farmers"  profits  is  more  flexible,  being  based  not  on  a 
permanent  but  on  an  annual  assessment  made  by  the  landed 
gentry,  who  serve  without  pay. 

Just  as  the  revenue  from  land  is  taxed,  so  the  revenue 
from  capital  invested  otherwise  is  taxed.  Such  a  system  is 
carried  out  in  France  and  Austria.  Aside  from  the  land 
tax,  a  tax  on  revenue  does  not  often  distinguish  the  various 
sources  of  revenue,  but  is  aimed  at  revenue  in  general. 
The  earliest  and  simplest  form  of  a  general  tax  on  revenue 
is  the  poll  or  capitation  lax,  which  demands  the  same  sum 
from  every  taxpayer.  Poll  taxes  were  a  favorite  means  of 
raising  public  revenue  during  the  colonial  period  in  North 
America,  and  have  been  retained  to  this  day  in  most  of  the 

States  of  the  Union,  New  York  and  I'ennsylvania  being  tlie 
leading  exceptions.  Besides  State  poll  taxes,  the  same  are 
raised  in  the  lesser  political  units,  generally  for  educational 
purposes,  the  theory  being  that  each  taxpayer  has  an  erpuil 
interest  in  the  public-school  system,  and  therefore  should 
contribute  the  same  sura  to  that  object.  Poll  taxes  must 
neces.sarily  weigh  heavily  on  people  of  small  means.  In 
fact  poll  taxes  can  not  be  consistently  carried  out.  for  the 
enforcement  of  payment  by  people  of  small  means  is  impos- 

sible or  politically  inexpedient.  Similarly  to  the  steps  in 
the  development  of  the  land  tax,  the  poll  tax  is  improved 
ujion  by  the  introduction  of  the  class  lax.  This  tax  divides 
tlie  p<i)iulation  into  classes,  based  on  social  position  or  some 
other  criterion,  and  demands  the  same  sum  from  those  in 
the  same  class.  .Such  a  class  tax  has  existed  in  Prussia 
since  1821.  It  divides  tlie  taxpayers  into  various  classes 
and  sub-classes,  according  to  their  presumable  income,  each 
sub-class  being  taxed  a  fixed  amount  per  head.  If  the 
number  of  classes  in  the  class  tax  is  indefinitely  increased, 
the  tax  approaches  an  income  lax  proper,  in  which  the 

amount  of  the  individual's  income  is  determined  by  otficial 
or  self  assessment,  and  the  rate  of  taxation,  in  iiercentage 
of  that  income,  is  fixed  by  law.  By  multiplying  the  amount 
of  income,  thus  determined,  by  the  tax  rate,  the  amount  of 
the  tax  is  obtained.  A  proportional  income  tax  is  one  in 
which  the  tax  rate  is  the  same  for  incomes  of  every  size ; 
a  progressive  income  tax  is  one  in  which  the  tax  rate  in- 

creases as  the  income  increases,  relatively  more  is  taken 
from  large  than  from  small  incomes. 

The  leading  modern  income  tax  is  that  of  the  United 
Kingdom.  It  was  adopted  in  1798,  distinctly  as  a  war 
measure.  It  was  repealed  in  1S16.  when  peace  was  restored, 

but  was  again  introduced  in  184'2,  and  was  renewed  every 
few  years.  It  was  long  unpopular,  but  it  finally  liecame  a 
recognized  part  of  British  taxation.  Its  peculiar  character- 

istics are  its  system  of  schedules,  and  its  variable  tax  rate 
and  exemption  limit.  By  dividing  taxable  income  accord- 

ing to  its  sources  under  five  schedules,  the  assessment  and 
collection  of  the  British  income  tax  is  very  much  facili- 

tated. Schedule  A  is  directed  at  the  income  derived  from 
the  rent  of  land  and  houses — a  form  of  land  tax.  as  is  shown 
above,  which  affects  the  landlord  class.  Schednle  B  is  di- 

rected at  the  [irofits  of  land-renters,  the  farming  class. 
Schedule  C  is  directed  at  income  derived  from  investment 
in  Government  bonds;  in  the  case  of  domestic  Government 
bonds  the  interest  is  retained  by  the  treasuiy,  and  in  the 
case  of  foreign  government  bonds  the  tax  is  collected  from 
the  authorized  disbursing  agents.  Schedule  D  alfects  the 
largest  class  of  incomes — namely,  those  from  professions, 
trades,  and  from  other  sources,  such  as  investments  at  home 
or  abroad  other  than  in  Government  bonds.  Schedule  E  is 
directed  at  incomes  from  government  salaries  and  pensions, 
the  tax  being  withheld  by  the  Government.  In  the  case  of 
Schedules  A,  B.  and  I)  the  assessments  are  made  by  a  board 
of  assessors.     Tlie  amount  raised  bv  the  income  tax  is  made 

to  vary  according  to  the  needs  of  the  Government  by  raising 
or  lowering  the  rate  of  taxation,  or  by  fixing  the  aiiiount  of 
income  exempt  from  taxation  at  a  low  or  a  high  figure. 
The  other  nations  of  Europe  have  with  few  exceptions  fol- 

lowed the  example  of  Great  Britain,  and  have  adopted  in- 
come taxes  as  a  regular  feature  of  Iheir  systems  of  revenue. 

Unsuccessful  attempts  have  frcMjueiitly  been  made  to  intro- 
duce a  French  income  tax;  but  the  democratic  jirinciple, 

that  an  income  tax  is  inquisit(u-ial  and  interferes  with  the 
rights  of  a  free  people,  has  always  prevailed.  In  the  U.  S. 
weak  attempts  have  at  times  been  made  by  the  States  to 
introduce  income  taxes,  but  without  much  success.  In  the 
Federal  finances  of  the  U.  S.  an  income  tax  of  large  pro- 

portions was  introduced  as  a  war  measure  in  18(i2,  and  re- 
mained in  existence  ten  years.  During  the  civil  war  the 

rates  were  frequently  raised  and  the  exem|)tion  minimum 
lowered  as  a  means  of  increasing  the  revenue.  After  the 
war,  when  the  Federal  public  expenditure  had  fallen  off, 
the  opposite  course  was  pursued ;  incomes  of  smaller  size 
were  freed  from  taxation  and  the  rates  were  lowered.  Final- 

ly, owing  largely  to  the  unpopularity  of  the  system,  the  in- 
come tax  went  out  of  existence  in  1872,  but  arrearages  were 

collected  as  late  as  1877.  In  all  1347,000,000  were  raised 
under  this  income  tax,  of  which  $73,000,000,  the  largest 
amount  raised  in  any  one  year,  were  raised  in  1866.  But  the 
amount  raised  in  this  way  varied  greatly :  thus  in  1867  it 
was  but  127,000,000.  By  the  first  law  incomes  of  |600  and 
less  were  exempted  from  taxation  ;  on  incomes  between  that 
sum  and  .f  5.000  5  per  cent,  was  levied ;  on  incomes  lietween 
.f  5,000  and  $10,000,  7  per  cent. ;  and  on  incomes  over  .|;10,000, 
10  per  cent.  Whatever  was  paid  for  rent  or  rejjairs  was 
deducted.  Bv  subsequent  laws  the  limit  of  exemption  was 

raised  from  |'600  to  $1,000,  and  later  to  $2,000. 
Taxes  on  Possessioti. — These  tax  a  man  not  according  to 

what  he  spends  or  earns,  but  according  to  what  he  owns. 
The  leading  feature  of  the  State  and  local  financial  systems 
of  the  U.  S.  is  the  best  and  almost  only  example  of  a  tax 
on  possession  in  existence.  The  jjrinciple  at  the  foundation 
of  this  property  tax  has  always  been  the  same  since  its  ori- 

gin in  colonial  days — namely,  that  every  one  should  be 
taxed  in  proportion  to  the  amount  of  property  in  his  posses- 

sion. Almost  all  the  property  of  the  colonists  consisted  of 
real  estate,  the  valuation  and  taxation  of  which  were  easy 
matters.  The  property  tax  was  in  fact  a  real  property  tax, 
the  most  practical  and  equitable  form  of  taxation  under  the 
economic  conditions  then  iirevailing.  With  the  growth  of 
the  country,  and  the  development  of  trade  and  industry, 
the  relative  importance  of  personal  property  grew.  While 
real  property  can  be  seen  and  examined,  and  its  value  deter- 

mined, personal  property  is  in  most  eases  mobile  and  often 
to  all  intents  and  purjioses  invisible,  and  can  easily  escape 
the  notice  of  the  tax  ofBeial.  Every  attempt  to  remedy  this 
difficulty,  by  making  the  oath  of  office  of  the  assessors  more 
stringent,  or  by  direct  interference  of  the  State  govern- 

ments, has  failed.  Three  points  must  be  emphasizecl  in  the 
development  of  the  ]:>roperty  tax  as  imjiosed  in  the  U.  S. — 
namely,  the  change  from  a  tax  on  persons  to  a  tax  on  things, 
its  connection  with  the  right  of  suffrage,  and  the  influence 
of  the  Federal  Oovernmenl  on  its  development.  In  the  co- 

lonial period  the  property  tax  was  distinctly  a  tax  on  per- 
sons, and  as  property  was  in  those  days  generally  distributed, 

and  the  class  of  paupers  was  small,  the  tax  reached  the  great 
mass  of  inhabitants.  In  the  course  of  time  the  tax  has  be- 

come as  distinctly  a  tax  on  things,  directed  not  at  persons, 
but  at  their  property,  more  particularly  at  their  real  prop- 

erty. From  once  being  a  general  tax  on  all  property  own- 
ers[  it  is  approaching  in  character  a  fixed  charge  on  real 
estate.  Hand  in  hand  with  this  change  has  gone  a  change 
in  the  relation  between  the  taxpayer  and  the  voter.  During 

the  colonial  period  the  body  of  property  taxpayei-s  was  prac- 
tically coextensive  with  tlie  inhabitants  who  enjoyed  fuU 

rights  of  citizenship.  This  relation  was  recognized  and 
maintained  for  two  centuries.  Property  qualifications  to 

the  right  of  suffrage  were  the  rule  unt  il  well  into  the  nine- 
teenth century,  and  were  then  gradually  done  away  with 

under  the  pressure  of  the  democratic  movement  of  the  cen- 
turv.  The  onlv  exceptions  are  the  cases  in  which  the  law 
provides  that  tlie  payment  of  a  poll  tax  shall  be  a  prerequis- 

ite to  voting.  In  practice  these  petty  restrictions  amount 
to  nothing.  Property  taxpayers  are  no  longer  coextensive 

with  the  voters:  the  "voter  often  stands  opposed  to  the  tax- 
payer; the  former  lays  the  tax,  the  latter  pays  it.  This 

conflict  of  interests  comes  up  for  instance  in  the  matter  of 
municipal  finance.     It  makes  any  change  in  taxation  diffi- 
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cult,  for  till'  voter,  witli  wlioiii  tlip  initiiitivc  lies,  is  not 
anxious  for  ii  cliimgi!.  Previous  to  lIH'.t  each  coMiinouwealtli 
was  at  liberty  to  derive  a  revenue  froiu  customs  duties. 
This  source  of  revenue  was  cut  off  hy  the  Federal  (!onslitu- 
tion.  Aside  from  this  direct  constitutioiud  provision,  the 
Federal  and  State  and  local  taxes  were  left  to  compete  with 
each  other.  The  Federal  (iovernment  secured  the  two  most 

copious  sources  of  reveiuie — customs  duties  and  iuteriud 
revenue — and  <'ouipelled  the  States  and  lesser  jiolilical  units 
to  extend  more  and  more  their  general  proiierty  tax  ;  so  that 
now  opposite  forms  of  taxation  are  represented  on  the  one 
hand  by  the  Federal  taxation  of  eonsinuplion,  and  on  the 
other  by  State  and  local  taxation  of  possession.  Jloreover, 
the  interpretation  of  the  Federal  Constitution  by  the  courts 
interferes  greatly  with  the  consistent  carrying  out  of  the 
property-tax  system.  [luder  the  clause  of  the  Coustilution 
which  gives  Congress  sole  power  to  regulate  coinuu'rce  be- 

tween the  States,  or  between  a  .State  and  a  foreign  luition, 
large  classes  of  persoiuil  property  can  luit  he  taxed  by  the 
States  or  locally,  because  such  goods  are  being  transi>orted 
from  State  to  State  or  to  some  foreign  country,  or  becaus(' 
they  are  still  in  their  original  packages.  The  taxation  of 
corporations  doing  business  in  nu)re  than  one  State,  such  as 
railways,  has  been  made  difficidt  by  a  similar  line  of  de- 
cisions. 

The  essential  features  of  the  property  tax  in  the  U.  S.  are 
as  follows :  All  property  is  avowedly  assessed  at  its  market 
value,  and  is  taxed  at  some  uniform  rate.  Real  estate  in- 

cludes all  immovable,  aiul  pei-sonal  estate  all  other  [irop- 
erty.  Certain  classes  of  (jroperty  are  exempt  from  taxa- 

tion: 1.  State  and  Federal  Government  properly,  the  latter 
including  all  pulilic  buildings,  forts,  navy-yards,  and  (jov- 
erninent  land,  but  more  jiarticularly  all  U.  S.  bonds  and 
notes.  3.  The  [jroperty  of  religious,  charitable,  and  educa- 

tional institutions,  wliicli  when  used  for  those  purposes  is 
generally  exempt  from  taxation,  on  the  theory  that  such 
institutions  serve  a  public  purpose  and  should  therefore  not 

bear  the  public  burdens,  'i.  A  minimum  of  property,  which 
the  law  allows  each  taxpayer  to  withhold  from  taxation; 
this  generally  includes  household  furniture,  tools,  and  grow- 

ing crops,  up  to  a  certain  amount.  The  assessment  or  valu- 
ation of  taxable  property  is  made  by  the  assessors — officials 

elected  by  the  people  and  generally  in  the  smallest  political 
units.  The  individual  assessment  lists  of  a  township  form 
the  township  assessment  list ;  the  lists  of  the  various  town- 

ships form  the  county  list,  which  is  controlled  and  corrected 
by  a  county  board  of  review;  the  lists  of  all  the  counties 
form  the  State  list,  controlled  by  a  State  board  of  review. 
The  amount  to  be  raised  for  the  State  is  divided  among  the 
counties  in  proportion  to  their  corrected  lists ;  each  county 
adds  its  share  of  the  State  tax  to  its  own  county  tax,  and 
divides  the  amount  among  the  townships  in  proportion  to 
their  corrected  lists;  the  towns  finally  add  to  their  share  of 
county  and  State  taxes  their  town  taxes,  and  divide  the 
amount  among  the  taxpayers  in  proportion  to  their  individ- 

ual assessments. 
The  inherent  difficulty  in  the  property  tax  in  the  U.  S.  has 

reference  to  the  uniform  assessment  of  all  property.  Beal 
estate  can  easily  be  found,  and  can  be  assessed,  if  necessary, 
at  its  true  market  value.  Hut  personal  property  genevMy 

escapes  the  assessors'  notice,  or  is  exempt  because  of  con- 
stitutional olijections.  Uniform  taxation  of  real  estate  is 

diificult  but  possible;  uniform  taxation  of  personal  prop- 
erty is  impossible.  The  difficulty  of  taxing  personal  prop- 
erty is  particularly  evident  in  the  matter  of  corporation 

taxation.  Corporations  were  at  first  included  under  the 
general  property-tax  system  as  persons,  as  individual  owners 
of  property.  Corporate  real  estate  is  generally  taxed  wher- 

ever situated,  and  corporate  personal  estate  is  taxed  in  name 
at  least  in  the  taxing  district  where  the  principal  office  of 
the  corporation  lay.  But  the  attempt  to  apjjly  the  princi- 

ples of  the  property  tax  to  the  taxation  of  corporations  has 
signally  failed.  Little  by  little  possession  is  being  dis- 

carded and  product  or  earnings  accepted  as  a  criterion  on 
which  to  base  the  taxation  of  corporations.  This  movement 
started  at  the  beginning  of  the  nineteenth  century.  First 
the  banks,  then  the  insurance,  telegraph,  telephone,  and 
express  com])aiiies  were  divorced  from  the  property  tax 
system  and  were  taxed  separately,  if  not  on  their  property, 
then  on  their  earning  power.  This  movement  is  best  illus- 

trated in  the  ease  of  railway  corporations  in  the  U.  S.  The 
simplest  tax  upon  a  railway  is  based  on  a  valuation  of  its 
property  by  a  local  or  a  State  board  of  assessors.  Another 
method  of  railway  taxation  is  based  upon  an  assessment  of 

tlie  railway's  capital,  either  at  its  par  or  at  its  market  value, 
or  the  assessment  may  be  based  u])on  the  market  or  par 
value  of  the  aggregate  capital  and  bonded  indeljtednew. 
This  last  method  of  corporate  taxation  is  not  on  a  line  with 
the  principles  of  the  general  pnmerly  tax,  for  under  that 
system  of  taxation  the  bonded  indebtedness  would  have  to 
be  deducted  from  the  aggregate  amount  of  property  to  ob- 

tain the  true  value  of  taxable  property.  In  taxing  a  rail- 
Wiiy  on  the  amount  of  business  transacted,  a  comjilete  de- 
|iarlure  is  made  from  the  principles  of  the  jirojierty  tax.  A 
tax  on  gross  earnings  is  .practically  iiiipo-ssible,  because 
when  directed  at  railways,  whose  traffic  is  interstate — and 
the  majority  of  railways  come  under  this  head — it  lias  been 
held  to  be  unconstitutional,  in  that  it  infringes  upon  the 
rights  of  the  Federal  Congress  to  regulate  commerce  be- 

tween the  States.  A  similar  tax  on  the  net  earnings  of  rail- 
ways may  eventually  meet  the  same  fate.  Finally.  I'ailways 

may  be  reached  by  a  franchise  tax.  'J'he  franchise  tax, 
though  not  .satisfactorily  defined  in  law,  amounts  to  a  tax 
on  the  excess  of  value  of  the  corporate^  property  as  a  whole 
above  the  aggregate  value  of  the  individual  pieces.  A  vari- 

ety of  means  are  employed  in  the  different  States  to  deter- 
mine this  excess  value.  The  possibility  of  developing  fran- 
chise taxation  lies  in  the  fact  that  the  law  is  likely  to  make 

a  distinction  lietween  a  franchise  tax  and  a  jiroperty  tax ; 
that  while  most  State  constitutions  require  all  taxes  on 
property  to  be  uniform,  this  provision  would  not  apply  to 
franchise  taxes,  and  would  allow  a  freer  development  of 
that  form  of  taxation  than  is  now  possible. 

The  desire  to  tax  corporations  by  the  State  governments, 
inde|)endently  of  the  local  governments,  and  the  difficulty 
of  taxing  personal  property,  owing  to  the  facility  with  which 
it  may  be  concealed  or  its  value  may  be  misrepresented,  or 
owing  to  its  exemption  from  taxation  by  constitutional  pro- 

visions, has  led  in  the  U.  S.  to  the  introduction  of  State  cor- 
poration taxes,  which  directly  reach  the  cor[jorations,  with- 

out the  intervention  of  the  lesser  political  units.  Pennsyl- 
vania took  the  lead  in  this  develo|)ment  and  now  raises  more 

tliaii  half  her  State  revenue.  ̂ .5.oO().0()0  out  of  .1;10,;(IO,000, 
by  State  corporation  taxes  :  New  York  State  has  followed 
suit,  and  now  raises  one-eighth  of  her  revenue  in  that  way. 
Other  States  are  falling  into  line.  Moreover,  collateral  and 
direct-inheritance  taxes  are  being  adopted  by  the  States. 
The  introduction  of  such  inheritance  taxes,  which  demand  a 

certain  percentage  of  all  moneys  inherited,  is  the  best  illus- 
tration of  the  successful  attempt  to  develop  the  tax  system 

along  other  than  the  traditional  lines.  The  tendency  is  strong 
to  find  other  sources  of  revenue  than  the  property  tax  for 
the  State  governments,  and  to  leave  the  latter  tax  to  the  sub- 

ordinate political  units,  which  have  greater  facilities  for  se- 
curing correct  returns  of  the  amount  of  taxable  property. 

Pennsylvania,  for  instance,  derives  only  two-fifths  of  her 
State  revenue  from  the  property  tax.  This  tendency  is  in 

keeping  w'ith  the  more  general  one  of  limiting  the  Federal 
Government  to  the  taxation  of  consumption,  by  customs 
duties  and  the  internal-revenue  system,  the  State  govern- 

ments to  the  taxation  of  corporations,  and  the  local  and 
municipal  governments  to  the  taxation  of  projjerty,  more 

]>articularly  of  real  pi-operty.  This  is  illustrated  in  the  fol- 
lowing tables: 

r.  S.  Federal  Revenue,  1890-91. 
From  customs  duties    ^219.522,205 

Internal  revenue    14.5,686,249 
Profits  from  coinage    6,714,344 

Fees  and  fines    3,!IS.').904 
Public  lands    2..5is,0(i4 
National  banks    1.236.043 
Pacific  railways    823.904 
Sale  of  Government  property . .  259.376 
Miscellaneous  receipts    6,513,338 

Total  ordinary  revenue...   $387,359,427 

The  great  importance  of  the  taxation  of  consumption  in 
the  Federal  finances  is  seen  from  the  fact  that  nine-tenths 
of  the  revenue  is  derived  from  that  source.  The  profits 
from  coinage — the  so-called  seigniorage — arise  from  the 
ditTerence  between  the  market  value  and  the  face  value  of 

tlie  metals  coined,  the  Government  purchasing  silver,  cop- 
per, and  nickel  and  turning  them  into  coins,  worth  more  on 

their  face  than  the  metal  they  contain.  Strictly  speaking, 
the  inil)Iic  lands  should  not  figure  as  netting  the  Govern- 

ment anything  (see  above).  The  tax  on  national  banks  is  a 
tax  of  1  per  cent,  on  their  circulation  of  bank-notes. 
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I'eiiiisy/i-iinia  Slain  lievenue,  1800-9 J. 

From  corporation  taxes       !f;5,.')64,0T2 Licenses          2.()2i»,,S41 
Collateral  inheritance  lax          l,227,:!l)2 

Property  tax          1,!)U4.!IH7 
Miscellaneous  receipts    ti(),444 

Total  ordinary  revenue     1 10,792,646 

New  York  State  Revenue.  1S90-91. 

From  property  tax    ^8,031,401 
Corporation  taxes    1,535,875 
Collateral  inheritance  tax    890,268 
Interest  on  investments    761,811 
Pees  anil  fines    306,836 
U.  S.  Government    109,903 
Miscellaneous  receipts    55,948 

Total  ordinary  reveune.  . .  .  !|11,693,042 

The  large  amount  Pennsylvania  raises  by  its  taxation  of 
corporations,  half  of  its  ordinary  revenue,  and  the  large 
sum  New  York  derives  from  its  invested  funds  are  notice- 
able. 

New  York  City  Revenue,  1891. 

From  property  tax    |33,329,2!IO 
Water  rent  (gross)         3.272.0SO 
Sale  and  rent  of  city  property. .       2,837.254 
Local  assessments         2,71.5,851 

Liquor  licenses   '         1,459,830 
Other  licenses    675,857 
State  of  New  York    724,533 
Interest  on  investments    475,303 
Fees  and  fines    258,990 
Miscellaneous  receipts    133,104 

Total  ordinary  revenue     |45,782,092 

Almost  three-quarters  of  the  municipal  revenue  of  New 
York  is  derived  from  taxing  property.  The  rent  and  sale 
of  city  property  net  an  unusually  large  sum,  because  of  the 
large  income  from  the  rent  of  its  docks.  Liquor  licenses 
bring  in  a  large  amount,  as  they  do  in  most  cities  or  States. 
While  the  gross  revenue  from  the  sale  of  Croton  water 
seems  large,  the  net  revenue  probably  amounts  to  little,  ow- 

ing to  the  charge  for  maintenance  and  for  interest  on  the 
bonds  issued  to  provide  a  supply  of  water,  which  items 
must  be  covered  by  the  gross  water  revenue.  This  is  also 
true  in  most  other  cities  of  tlie  U.  S.  In  a  few,  however, 
the  revenue  from  the  city  water-works  is  sufficient  to  cover 
running  expenses  and  the  fixed  charges  for  interest  on  the 
debt  incurred  on  account  of  tlie  water-supply. 

It  was  said  above  that  the  various  spheres  of  Govermnent 
expenditure  in  the  U.  S.  do  not  find  their  counterpart  in 
other  coHntries.  The  same  holds  good,  to  an  even  greater 
degree,  of  spheres  of  Government  revenue,  especially  as  re- 

gards the  character  of  the  various  sovirces  of  revenue.  The 
national  revenue  of  Great  Britain  during  the  fiscal  year 
1890-91  was  as  follows  (in  millions  of  dollars): 

From  excise  duties    120 
Customs  duties    94 
Stamp  taxes    65 
Income  tax    64 

Post-office  and  telegraph  (net)    59 
House  and  land  tax    12 
Fees    4 

Government  domains    2'5 
Profits  from  coinage    2 
Dividends  from  Suez  Canal  shai-es.  ...  1 
Bank  of  England    0-8 
Profits  from  savings-banks    0-3 
Interest  on  advances    0'2 
Miscellaneous  receipts    2 

Total  ordinary  revenue    427 

It  is  seen  from  the.se  figures  that  al)ont  half  of  the  Brit- 
ish revenue  is  derived  from  excise  and  import  taxes;  name- 
ly, from  taxing  the  consumption  of  spirits,  wine,  beer,  to- 

bacco, and  tea.  These,  witii  the  exception  of  wine,  are 
articles  of  general  consum])tion ;  hence  these  taxes  afEect 
practically  every  one,  Imt  not  uniformly,  for  the  well-to-do 
spend  relatively  less  on  these  articles  of  consumption  than 
the  poor  do.  The  large  amounts  deriveil  from  the  income 
tax  and  from  the  Government  post-office  and  telegraph  de- 

partments are  noticeable — the  figure  |.59,000,000  imlicating- 
the  surplus  of  gross  earnings  over  running  expenses. 
A  somewhat  diflVrent  revenue  system  is  presented  by 

Prussia : 

Prussian  Ordinary  Revenue,  1891-9.!  (in  niillinns  of  diiUani). 

From  Government  railways  (net)    90'6 
Government  mines,  etc.  (net)    5  j 
Government  domains  (net)    11  * 
Direct  and  indirect  taxes    48 
Lottery    2 
Miscellaneous  receipts    17 

Total  ordinary  revenue    173'6 
Almost  two-thirds  of  the  Prussian  revenue  are  derived 

from  Government  property — the  railways,  domains,  mines,, 
etc. — and  only  about  28  per  cent,  from  taxation.  Customs 
duties  are  wanting,  as  they  are  in  the  revenue  of  the  States  of 
onr  Federal  Union,  and  are  resei-ved  for  the  German  empire. 
The  leading  Pru.ssian  taxes  are  an  income  tax.  a  house  and 
land  tax,  and  a  linTise  tax  on  industry.  The  fact  that 
Prussia  nets  |2.000.000  from  its  Government  lottery  is  to  be 
noted ;  similar  lotteries  are  maintained  by  many  other  Eu- 

ropean governments. 
A  still  more  striking  difference  is  found  between  municip- 
al revenue  and  the  corresponding  revenue  of  American  cities.. 

Paris  City  Revenue,  1887  (in  millions  of  dollars). 

From  octroi  duty    27 
Taxes       7 

City  property       6 
Gas  and  water  works       6 
National  Government       2 
Miscellaneous  receipts       3 

Total  ordinary  revenue    51 

The  chief  item  of  city  revenue,  it  is  seen,  is  the  octroii 
duty.  The  city  property,  the  markets,  sewers,  cemeteries, 
and  the  gas  and  water  works  bring  in  one-quarter  of  the 
entire  revenue.  Tlie  municipal  taxes  are  based  on  and  ai'e in  addition  to  the  national  taxes,  much  as  the  State  taxes 
in  the  U.  S.  are  based  on  and  added  to  the  local  taxes  on 

property. 
Berlin  City  Revenue,  lSSS-89  (in  millions  of  dollars). 

From  house  and  hou.se-rent  ta.x      4 

Income  tax       3-5 
Gas  and  water  works       2 

City  property       3 
Miscellaneous  receipts       6 

Total  ordinary  revenue     17'5 
The  municipal  tax  on  houses  and  on  house  rent  is  a  tax 

on  consumption  and  is  directed  at  the  householders ;  the 
income  tax  is  based  on  the  Prussian  income  tax,  a  sinular 
arrangement  to  the  one  in  Paris. 

A  comparison  of  the  above  tables  suggests  the  great  dif- 
ference in  the  revenue  systems  of  various  countries ;  in  some 

the  governments  derive  large  incomes  from  their  pro]ierty. 
or  from  business  enterprises,  and  de]iend  little  on  taxation; 
in  other  countries  the  opposite  holds  true.  In  the  combina- 

tions of  taxes,  the  'tax  systems,  there  is  the  same  variety  ; 
some  governments  leaning  to  the  taxation  of  consumption, 
like  most  federal  and  national  governments,  some  to  the 
taxation  of  revenue,  and  others,  like  the  State  and  local 
governments  of  the  U.  S.,  to  tlie  taxation  of  possession.  In 
examining  the  variety  of  tax  forms  adopted  by  different 
countries,  the  question  naturally  suggests  itself,  what  are 
the  proper  principles  of  taxation?  that  is,  in  what  proportion 
should  each  taxpaver  contribute  to  the  support  of  the  gov- 

ernment 1  Some  iiold  that  he  should  be  taxed  in  proportion 
to  what  lie  spends  ;  others,  in  proportion  to  what  he  earns ; 
and  still  others,  in  proportion  to  what  he  owns.  This  leads- 
to  the  question  of  an  individuafs  ability  to  pay  taxes.  See Taxation. 

Public  Loans.— The  last  class  of  public  revenues  are  the 
public  loans,  the  leading  item  of  extraordinary  public 
revenue.  (See  Debt,  Public.)  ̂ Vhen  other  sources  of  in- 

come fail,  a  government  issues  a  loan,  it  borrows  from  th& 

lending  iiublic.  The  first  distinction  to  be  made  is  that 
between  forced  and  voluntary  loans.  In  the  case  of  forced 
loans,  the  government  compels  the  public  to  accept  its 
promises  to  pay  in  return  for  some  article  desired  by  it. 
The  leading  example  of  forced  loans  in  modern  times  is  the 



3(38 FIXAXCE KINDIXG 

issue  of  lo^al  tciuler  impcr  mnney,  wliicli  llic  freditors  of 
the  goveniiiient  are  (jliliijcd  to  Hceept  at  their  face  value. 
In  the  ease  of  voluntary  loans  the  fjo^'ernrnent  enters  the 
money  market  with  its  i)oncls,  that  is,  with  its  promises  to 
pay.  anil  olTers  to  sell  them  to  the  lending  pnhlie.  Float- 

ing and  pcrmrini'nt  loans  or  debts  are  distinguished.  A 
float ing  or  unfunded  debt  is  due  to  unsettled  aeeounts.  ont- 
standiuK  warrants  or  notes  issued  in  anticipation  of  reve- 

nue, whieh  rejiresent  a  temporary  indebtedness.  When 
these  have  l)een  replaced  by  a  regular  issue  of  interest-bear- 

ing bonds,  the  debt  becomes  permanent,  or  funded.  A 
large  floating  debt,  in  the  ease  of  governments,  as  well  as  of 
individuals,  is  usually  a  sign  of  financial  weakness.  Loans 
are  classed  as  productive  or  unprodiutire,  according  to  the 
productive  or  unproductive  investment  of  the  proceeds. 
Thus  the  public  debt  of  Prussia  was  largely  incurred  for 
the  purchase  of  railways,  whieh  investment  has  proved  re- 

munerative, the  interest  charge  being  more  than  covered  by 
the  net  receipts  from  those  railways.  On  the  other  hand, 
the  public  debts  of  the  U.  S.  and  of  Great  Britain  are  un- 

productive, inasmuch  as  the  proceeds  of  the  loans  were 
wasted  in  wars — -that  is,  they  were  unproductively  invested. 
Whether  loans  are  redeemnh/e  or  irredefmable  depends 

upon  the  ability  of  the  government's  creditors  to  claim  re- 
payment of  the  princi]ial  of  the  debt.  In  the  U.  S.  Govern- 

ment loans  are  quite  generally  redeemable,  the  principal  be- 
comes payable  after  a  certain  number  of  years :  in  Kuro|)e 

there  is  a  strong  tendency  toward  irredeemalile  loans,  tlie 
governments  merely  promise  to  the  holders  of  their  bonds 
the  annual  payment  of  a  fixed  sum  in  perpetuity,  so-called 
"  permanent  annuities,"  however,  reserving  to  themselves 
the  right  of  repaying  the  principal  of  the  loan  when  tliey 
see  fit.  Finally  a  public  loan  is  said  to  be  .si'curi^d  when 
some  specific  government  property  or  revenue  is  jjledged  to 
the  payment  of  the  interest  or  principal.  A  financially 
weak  government  finds  it  necessary  to  secure  its  loans  witli 
its  customs  revenue,  or  with  the  revenue  from  some  specific 
tax.  established  for  that  purpose;  otherwise  the  lending  jjub- 
lic  has  no  confidence  in  its  promises.  A  financially  strong 
government,  however,  need  not  secure  its  loans  in  this  way  ; 
the  good  faith  of  the  government,  its  credit,  is  suflBcient,  in 
the  eyes  of  the  lenders,  without  any  such  pledge.  A  sov- 

ereign power,  in  borrowing,  enters  into  a  contract  relation 
with  its  creditors.  But  from  its  sovereignty  it  follows  that 
it  acknowledges  no  power  above  it,  which  can  interpret  and 
enforce  that  contract.  Thus  a  national  government  can 
borrow,  but  it  can  also  repudiate  its  debt  with  impunity — 
that  is,  it  can  break  its  contract  and  become  bankrupt. 
Such  national  bankruptcies  can  readily  occur  in  the  case 
of  financially  weak  governments,  and  may  lead  to  wai's. 
In  the  case  of  individual  States  of  the  U.  S.  repudiation  and 
arbitrary  reduction  of  interest  have  been  of  frequent  occur- 

rence ;  the  delinquent  States  are  protected  in  their  quasi- 
sovereign  capacity  by  the  eleventh  amendment  to  the  Fed- 

eral Constitution,  adopted  in  1798,  which  prevents  their 
creditors  from  enforcing  in  the  Federal  courts  the  terms 
of  the  contract  on  which  State  loans  are  based. 

The  outstanding  indebtedness  of  a  government  is  indi- 
cated by  the  amount  of  principal  of  the  debt,  or  of  the  an- 

nual interest  charge.  By  the  conversion  of  a  public  debt  is 
meant  a  change  in  the  amount  of  principal  or  of  the  annual 
interest  charge  of  the  debt,  offered  to  its  creditors  by  the 
government,  and  voluntarily  accepted  by  them.  A  con- 

version generally  amounts  "to  a  reduction  of  the  interest charge.  It  appears  in  its  simplest  form  when  the  govern- 
ment oilers  to  the  holders  of  its  bonds,  the  principal  of 

which  has  fallen  due,  the  alternative  of  repayment  in  cash, 
or  in  new  bonds  bearing  a  lower  interest.  If  the  govern- 

ment's credit  has  improved — that  is.  if  it  can  borrow  at 
lower  rates  than  formerly,  a  condition  necessary  to  a  suc- 

cessful conversion — t  he  creditors  will  rather  receive  the  new 
bonds  than  receive  cash  in  payment  for  the  old  ones,  and  in 
this  way  the  old  loan,  which  may  have  borne  a  high  rate,  is 
converted  or  changed  into  a  new  one  bearing  a  lower  rate  of 
interest. 

The  redemption  or  payment  of  a  public  loan  is  facili- 
tated by  providing  that  a  part  of  the  outstanding  bonds 

shall  be  redeemed  annually.  Moreover,  a  so-called  linking 
fund  is  ott«n  introducc'd,  with  which  the  principal  of  a  pub- 
lie  dc'bt  is  redeemed.  A  certain  fraction  of  the  deirt  is  an- 

nually invested  in  some  form  of  security,  generally  in  tiie 
outstanding  bonds  themselves ;  the  interest  from  these  an- 

nual investments,  together  with  the  further  investments 
from  vear  to  vear,  constitute  a  sinking  fund,  which  it  is 

planned  shall  accumulate  to  an  amount  sufficient  to  redeem 
the  princi|)al  of  tlie  debt  when  it  falls  due. 
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J.  C.  Schwab. 

Fin-back  :  a  name  given  to  the  whales  of  the  sub-family 
PnUenopterina'  on  account  of  their  prominent  dorsal  fin.  an 
appendage  which  in  many  whales  is  comparatively  small, 
or  rudimentary.  They  are  comparatively  slender,  with  a 
small,  pointed  head,  the  throat  is  longitmlinally  wrinkled, 
and  the  baleen  is  slioil  and  coarse.  The  fin-backs  include 
some  of  the  largest  of  animals,  among  them  Balcenoptera 
sibbaldius,  which  attains  a  length  of  80  feet.  On  account 
of  the  great  strength  and  power  of  endurance  of  these 
whales,  coupled  with  their  small  yield  of  oil  and  the  short- 

ness of  the  baleen,  they  are  but  little  sought  after.  In  some 
localities,  however,  they  are  the  oliject  of  inshore  fisheries 
and  the  use  of  steamers,  gun-harpoons,  and  bomb-lances 
makes  their  capture  practicable.  F.  A.  Lucas. 

Finch  [M.  Eng.  /('«<;/(  <  0.  flng.  fine :  0.  H.  Germ. fincho  > 
Mod.  Germ.  Fitil-  <  Teuton.  *finki- :  Celtic  pine-,  whence  Pr. 
pin'jon  :  Itnl. pincione.  finch]  :  any  one  of  various  birds  of  the 
family  Fringillida!,  but  more  particularly  those  of  the  sub- 

family Fringillina'.  The  American  finches  are  mostly  of  the 
genera  Carpodacus,  Chrysomitris,  Pipilo.  Cyanospiza.  Poo- 
ccetes,  Chondesfes,  and  Zonotrichia.  They  feed  on  seeds  as 
well  as  insects,  are  generally  bright,  active  birds,  and  some 

are  good  songsters.  See  Pblngillid^,  GoLDFi>-cn,  BcxL- FixcH,  Chaffixch,  etc. 

Finch,  DA^^EL  and  Hexeage  :  See  Nottingham. 

Finch,  Fkaxcis  Miles:  jurist  and  poet:  b.  at  Ithaca, 
N.  Y..  June  9,  1837.  He  giaduated  at  Yale  College  in  1849. 
practiced  law  at  Ithaca,  and  in  1881  became  a  memlier  of 
the  New  York  State  court  of  appeals.  In  1892  he  became 
dean  of  the  law  school,  Cornell  University.  Among  his 
poems  contributed  to  different  magazines  are  the  very  pop- 

ular Tlie  Bine  and  the  (?;•«?/.  which  was  firet  published  in 
Tlie  Atlantic  Monthly  in  1867,  and  Nathan  Hale.    H.  A.  B. 

Finding:  the  act  of  one  who  finds.  In  law  this  tenn  has 
the  same  meaning  as  in  popular  language.  The  finder  of  lost 
property  upon  land  who  takes  it  into  his  possession  becomes 
invested  with  a  special  property  therein,  which  is  superior 
to  the  claims  of  all  persons  except  that  of  the  true  owner. 
He  is  under  no  legal  obligation  to  take  into  his  custody  any 

articles  he  may  thus  discover,  but  if  he  does,  certain  im- 

portant rights' and  obligations  immediately  attach  to  his possession.  His  primary  duty  is  to  preserve  the  property 
intact,  and  in  as  excellent  condition  as  its  nature  and  state 
at  the  time  of  finding  will  permit,  in  anticipation  of  the 

owner's  appearing  to  r-eassert  his  title.  A  finder  thus  be- 
comes a  kind  of  bailee,  and.  like  otlier  bailees,  he  may  de- 

fend his  possession  and  interest  by  bringing  action  against 

any  third  person  who  injures  the  jiroperty,  or  asserts  domin- 
ion over  it,  or  interferes  with  his  immediate  ownership.  If 

the  absolute  owner  ever  appears,  restoration  must  be  made 
to  him.  and  the  finder  will  be  entitled  to  no  reward  if  none 

had  been  previously  offered,  and  can  only  claim  to  be  re- 
munerated for  the  actual  and  necessary  expenses  incurred  in 

the  proper  care  of  the  goods.  But  if  a  specific  reward  had 
b(^en  promised,  of  which  tlie  finder  had  knowledge,  he  would 
be  authorized  in  demanding  it,  and  would  have  a  lien  upon 
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the  proiiiTl y  until  sucli  chiirges  were  satisfied.  If  jit  tlie 
time  of  iii:il\ing  tlie  discovery  tlie  finder  Ivuew.  or  luid  means 

of  readily  aseertaininu;'  to  wliojn  Uie  ]iroperty  belonLjed,  it 
would  1m;  liis  duty  to  seek  out  llie  owner  and  return  wliat- 
ever  lie  lia.d  thus  aequired  :  and  if  he  failed  to  do  tliis  his 
retention  of  the  goods  would  lie  a  fraudulent  ap|iro]iriati(in 
of  them  wliich  would  constitute  lai'eeny.  But  in  eases 
where  knowledge  of  ownership  could  not  lie  ae(|uired  no  lar- 

ceny e.ouhl  be  committed.  Retaining  the  cliatlels  would 
then  not  be  wrongful,  but  reasonable  and  oljligatory.  If  the 
foriru'r  owner  can  never  be  discovered  or  never  asserts  any 
claim  to  tlie  property,  it  vests  absolutely  in  the  finder.  The 
place  where  the  finding  occurred  is  immaterial  as  regards 
his  rights.  If  an  article  which  was  lost  in  a  store  was  picked 
up  by  any  stranger,  he  would  have  tlie  first  claim  to  it,  and 
if  the  owner  never  reappeared  might  enforce  his  title  even 
against  the  storekeeper.  This  would  not  be  the  case,  how- 

ever, if  the  article  was  only  left  by  accident,  for  it  would 
then  be  regarded  as  confided  to  the  keeping  of  the  pro|irie- 
tor  ot  the  store,  who  might  demand  it  from  any  one  by  whom 
it  was  discovered. 

The  finder  of  a  chose  in  action,  as  a  check  or  lottery-ticket, 
can  not  enforce  payment  of  it  if  the  party  liable  under  it  has 
notice  that  tlie  applicant  is  not  tlie  real  owner.  If  in  such  a 
case  payment  was  made,  the  proper  owner  would  not  be  de- 

barred from  a  subsequent  recovery.  If,  however,  the  finder 
transferred  the  instrument  for  value  to  a  hoaii  fide,  holder 
who  was  ignorant  of  his  defective  title,  it  would,  if  negotia- 

ble, be  gooil  in  the  latter's  hands,  according  to  general  prin- 
ciples governing  commercial  paper. 

At  common  law  there  were  special  rules  concerning  the 
tiiuiing  of  esfraijs — 1.  e.  of  cattle  whose  owner  is  unknown — 
liiit  this  matter  is  now  generally  provided  for  by  statute. 
For  the  rules  applying  to  Treasure  Trove,  see  the  article 
on  that  subject;  in  regard  to  gooils  found  at  sea,  see  the 
article  Salvagh. 

Fiiidlay:  city  and  railway  center;  capital  of  Hancock 
CO.,  O.  (for  location  of  county,  see  map  of  Ohio,  ref.  2-D);  90 
miles  N.  W.  of  Columbus.  It  has  foundries,  machine-shops, 
edge-tool  works,  flouring-mills,  carriage-factories,  spoke-fac- 

tory, stave-factory,  rake  and  handle  factory,  barrel-works, 
clay-pot  works,  an  extensive  pottery,  brick,  and  tile  works, 
and  a  large-  pressed-brick  factory.  It  is  the  center  of  a  natural 
gas-field,  and  since  1885  has  become  an  important  manufac- 

turing center  for  glass-works,  rolling-mills,  nail-factories, 
etc.     Pop.  (1880)  4,6:«;  (1890)  18,5ri3. 

Editor  of  "  Jeffersonian." 
Fine  [M.  Kng.  fin,  end,  fine,  from  0.  Fr. fin  <  Low  Lat. 

finis,  end,  settlement,  fine  (Lat.  fiiiifi,  end)] :  a  pecuniary 
inulct  imposed  by  a  court  upon  a  criminal  offender  as  a 
means  of  punishment.  The  precise  amount  of  the  fine  is 
commonly  left  to  the  discretion  of  the  court,  though  a  maxi- 

mum and  minimum  sum  approjiriate  to  each  particuUu'  of- 
fense is,  in  geueral,  designated  by  statute,  and  the  exercise 

of  judicial  discretion  must  be  confined  within  these  limits. 
There  is  a  provision  in  the  U.  S.  Constitution  that  "exces- 

sive fines  shall  not  be  imposed." 

Flue,  I'een,  Oronce,  generally  called  Oronf  ins  Fini«us  : 
mathematician ;  b.  in  Briani;on,  in  the  de|iartiuent  of  Ilautes- 
Alpes,  France,  in  1494.  He  received  his  first  instruction 
from  his  father,  who  was  a  physician  of  great  reputation. 
Afterward  he  studied  iihilosojjhy  and  the  sciences  in  the 
University  of  Paris,  but  finally  he  determined  to  devote 
himself  wholly  to  the  study  of  mathematics.  Very  few 
mathematical  works  were  printed  at  that  time,  and  the- 
manuscripts  were  much  scattered  and  not  easily  accessible. 
Furtliermore,  during  the  preceding  centuries,  mathematical 
science  had  lieen  very  much  mixed  up  with  cabbalistic  ele- 

ments, and  it  is  Fine's  great  merit  that  by  his  numerous 
publications  he  not  only  made  the  study  easier,  but  restored 
its  scientific  basis.  Of  his  numerous  works  hardly  more 
than  half  have  been  printed  :  the  principal  are  {)iiii(lraiix 

(mt.rnlabicns  (153~-;>4) ;  ̂ Uqiiatoriu/n  plnnefanim,  (iri48); 
Lii  T/ii'oriqiie  das  cieti.r,,  etc.     D.  in  Paris,  Oct.  6,  \i)')'). 

Pinp  Arts:  the  arts  which  address  the  sense  of  beauty 
or  of  sublimity  or  of  grace,  and  are  intended  to  give  an  ex- 

alted kind  of  pleasure.  The  fine  arts  are  those  which  are 
calculated  to  serve  not  the  daily  needs  of  men  in  I  he  way  of 
food  and  other  necessities  and  comforts,  but  tlieir  neeil  of 
subjects  of  admiration  and  love,  or,  in  a  lower  sphere,  their 
need  of  that  which  shall  charm  the  eye  or  the  ear.  The  use 
of  colors  in  simple  combinations,  as  in  stripes  and  zig- 

zags, is  not  verv  lofty  art,  a  popular  tune  is  not  very  refined 136 

music,  and  from  such  a,rl  us  these  there  results  a  jileasiire 
which  is  high  only  in  comparison  with  the  purely  sensual 
pleasures.  But  a  great  painting  or  a  great  musical  compo- 

sition may  give  pleasure  of  a  very  high  and  enduring  kind. 
and  will  give  the  highest  pleasure  to  the  loftiest  and  most 
cultivated  intelligence. 

Of  all  the  fine  arts  music  is  the  purest,  liecause  the  sources 
of  pleasure  in  it  are  purely  artistic.  It  tells  no  story,  rep- 

resents no  fact,  relates  no  incident,  but  merely  excites  and 
gratifies  the  sense  of  beauty  by  means  of  a  combination  of 
sequences  of  sounds.  Painting,  when  especially  directed 
toward  beauty  of  form  and  color,  and  sculpture,  wlien  espe- 

cially directed  toward  beauty  of  form,  come  next  to  music 
in  dignity  ;  but  Ijoth  these  arts  have  more  or  less  of  a  purely 
intellectual  appeal  to  memory  or  to  association  in  all  or 
nearly  all  of  their  productions.  Thus  a  iiainting  of  land- 

scape is  pure  fine  art  so  far  as  it  is  in  itself  a  beautiful  thing 
and  a  majestic  or  dainty  composition,  so  far  as  it  appeals  to 
the  sense  of  beauty  and  the  kindred  power  of  apjireciation, 
and  so  far  as  it  reveals  natural  beauty  or  grandeur  in  a 
way  that  verbal  description  can  not  do;  but  in  so  far  as  it 
sliows  some  scene  interesting  lor  ]irivate  or  |iiiljlic  associa- 

tions it  is  not  pure  fine  ai't,  liut  rathei'  a  dcscrifitive  art  par- 
taking of  the  nature  of  history.  But  neither  painting  nor 

sculpture  is  capable  of  being  separated  from  the  suggestion 
of  natural  objects.  This  is  because  our  human  powers  are 
not  sufficient  to  enable  us  to  make  fine  designs  in  color  or 
form  except  by  taking  the  suggestions  of  external  nature. 
The  most  perfect  combinations  of  line,  of  surface,  of  mass, 
of  dark  and  light,  or  of  color  come  as  hints  from  the  exter- 

nal world.  The  plastic  and  grapliic  arts,  therefore,  are  less 
absolutely  artistic  than  music,  more  complex,  less  capable, 
perhaps,  of  exciting  great  enthusiasm. 

One  art  which  appeals  to  the  eye  is  almost  absolutely 
pure  fine  art^ — namely,  gardening  in  its  higher  branches. 
What  is  called  Landscape  Gardening  {q.  v.),  if  including  all 
laying  out  of  grounds,  large  and  small,  with  a  single  refer- 

ence to  beauty  and  grandeur  of  the  resulting  scenes,  must 
be  considered  as  ranking  high  among  the  fine  arts.  The 
mere  study  of  the  swells  and  sweeps  of  the  ground  and  their 
accentuation  and  modification  is  a  noble  art  akin  to  sculp- 

ture. Another  art,  seldom  named  as  a  fine  art  at  all,  must 
yet  be  classed  as  such  in  its  purposes  and  capabilities  at 
least — the  making  of  fireworks.  It  seems  a  little  strange 
that  this  and  the  art  of  illumination  should  not  have  been 

considered  together  as  the  single  art  of  using  fire  decora- 
tively.  There  are  reasons  why  no  very  high  tlevelopnient  is 
possible  to  this  art,  but  it  is  assuredly  one  of  the  fine  arts. 

Dancing  also,  whicli  is  not  genei-ally  classed  among  the 
fine  arts,  has  yet  a  claim  to  be  considered  as  capable  of  be- 

coming a  very  pure  fine  art.  If  looked  at  as  a  kind  of  mov- 
ing sculpture,  it  is  seen  to  have  large  capabilities.  A  se- 

quence of  stately  or  graceful  attitudes  of  the  body  may  cer- 
tainly be  a  work  of  fine  art.  It  may  have  been  at  different 

times  in  antiquity  a  statelier  and  more  beautiful  art  than  we 
know  it,  and  Eastern  dancing  to-day  jiointsto  such  a  prob- 
aliility.  It  has  also  been  proposed  to  gi'oup  and  combine 
odors  so  as  to  produce  a  fine  art  appealing  to  the  sense  of 
smell,  but  this  has  never  been  done. 

With  these  definitions  in  mind  we  are  now  able  to  qualify 
architecture,  which  is  generally  counted  among  those  fine 
arts  which  appeal  to  the  sense  of  sight.  When  a  designer 
is  composing  a  building  so  that  its  exterior  shall  be  a  beau- 

tiful and  imposing  mass  or  group  of  masses,  he  is  doing  fine 
art  work.  When  he  is  arranging  the  statues  in  the  porch 
and  the  floral  sculpture  in  the  canopies  and  molding,  so  as 
to  bring  these  and  the  main  lines  of  the  porch  itself  into 
one  harmonious  whole,  he  is  doing  fine  art  work.  When  he 
is  planning  a  hall  and  staircase  (a  most  difiicult  subject)  so 
that  all  the  many  points  of  view  shall  afford  only  graceful 
or  imposing  groups  of  line,  and  investing  the  whole  with 
agreeable  color,  he  is  doing  fine  art  work.  So,  in  a  smaller 
way,  when  he  is  arranging  the  colors  for  the  wall  and  ceil- 

ing of  a  room,  and  deciding  whether  there  shall  be  a  dado 
at  bottom  and  a  frieze  at  top  of  the  wall  or  not,  and  how 
the  ceiling  shall  be  paneled,  he  is  doing  fine  art  work  so 
long  as  he  is  thinking  only  of  the  result  as  a  piece  of  design 
as  being  lieautiful.  or  at  least  comely  and  fitting.  Fine  art 
so  used  to  beautify  that  which  exists  primarily  for  utilita- 

rian purposes  is  called  Decorative  Art  {q.  v.).  Ordinarily, 
however,  a  number  of  considerations  of  material,  utility,  etc., 
come  in  and  prevent  the  work  of  the  builder  from  being 
fine  art  in  anv  high  sense,  or  even  from  being  fine  art  at  all. 
Thus  it  makes  no  difference  whether  there   is  plenty  of 



370 KINK  A  UTS FINE   OK   LANDS 

money  or  not,  the  dcsiKnL'r  may  make  his  design  a  good 
piece  of  fine  art  in  siiile  of  low  cost  ;  but  if  lie  has  to  pro- 

vide very  large  windows  in  a  certain  part  of  the  walls  ami  a 
doorway  and  porch  in  another  place,  or  to  nse  a  perfectly 
flat  roof,  this  necessity  may  wholly  destroy  the  artistic  char- 

acter of  his  work.  Indeed  there  are  many  reqnirements  of 
modern  life  which  seem  to  tell  directly  against  beanty  of 
design.  For  these  nwisons  the  fine  art  in  most  l)nildings  is 
of  an  inferior  kind,  and  is  not  very  impressive,  consisling 
oidy  in  slightly  pleasing  or  not  disjilcasing  proportions  and 
colo£  whidi  is  not  disagreeable. 

Tlie  fine  arts  are  commonly  said  to  be  painting,  scnlp- 
tnre,  and  architecture,  excludnig  music,  poetry,  eloquence, 

and  the  dance.  But  if  we  in  this  way  use  the  term  "fine 
art"  or  "the  fine  arts"  for  the  arts  of  i^olor  and  form  alone, 
there  are  really  but  two  of  them,  namely,  the  art  of  nioliling 
and  carving  form,  and  the  art  of  representing  solids  on  a 
surface  by  means  of  form,  light,  and  shade  and  color. 
Architecture  is  not  a  separate  and  distinct  fine  art  at  all. 
but  a  means  of  making  buildings  beautiful  by  adding  to 
thera  the  appeal  to  the  sense  of  beauty  by  means  of  color 
and  of  form.  The  process  of  nuiking  a  silver  cup  or  a  sword 
or  a  rug  or  a  book-cover  lieautiful  is  exactly  the  same;  as 
that  of  making  a  building  beautiful  ;  and  the  art  of  the 
bookbinder,  the  weaver,  etc.,  is  a  fine  art  to  exactly  the 
same  extent  that  architecture  is.  It  is  therefore  a  mistake 
to  speak  of  architecture  as  a  se])arate  fine  art;  it  is  indeed 

"  the  highest  of  the  industrial  arts,"  as  is  .state<l  under 
Architecture,  and  it  may  be  called  the  most  important 
manifestatio'n  of  decorative  art. 

The  act  of  creating  a  work  of  fine  art  is  the  carrying  out 
the  conception  whicii  arises  in  the  mind.  A  painter  has  an 

oblong  canvas  oi-  panel  or  piece  of  paper,  and  as  he  sits  be- 
fore a  natural  landscaiie,  or  as  he  looks  at  a  sitter  who  has 

come  to  him  for  a  [jortrait,  or  as  he  is  struck  by  the  beauty 
or  the  possible  beauty  ot  a  group  of  children  engaged  in 
such  or  such  occupation,  he  sees  more  or  less  clearly  the  fu- 

ture picture  on  the  blank  rectangle  before  him.  He  com- 
poses a  group  or  a  scene.  Of  course  he  may  restrain  him- 

self and  note  down  only  what  he  sees,  or  only  part  of  what 
he  sees,  but  this  is  not  producing  a  work  of  art  in  the  high 
sense;  it  is  only  providing  himself  with  material;  it  is  study, 
like  the  study  of  any  mental  workman.  It  is  true  that  an  ex- 

cellent work  of  fine  art  may  be  very  like  nature,  but  that  is 
only  when  the  conception  of  the  artist  Joes  not  take  on  a 

character  further  away  fi'om  the  natural  facts  ;  the  resem- 
blance to  the  natural  fact  is  not  necessarily  a  merit  in  tlie 

work  of  art ;  but  because  a  tree  is  a  more  beautiful  thing, 
with  its  grace  and  variety,  its  mystery  of  color,  the  visilde 

signs  of  its  growth  and  life  upon  it,  than  anything  man's 
mind  can  create  out  of  nothing,  therefore  it  is  generally  the 
greatest  artist  who  knows  the  most  about  his  tree  and  is 
able  to  give  the  most  essential  facts  about  it,  and  does  give 
them  while  trying  only  to  express  his  artistic  thought. 

The  fine  arts  which  appeal  to  sight  are  often  called  the 
graphic  and  plastic  arts;  and  these  terms  are  sufficient  for 
sculpture  and  for  painting  and  its  subsidiary  arts,  but  do 
not  seem  to  cover  ganlening  nor  architecture  and  the  other 
decorative  arts.  They  may  also  be  characterized  as  the  arts 
of  representation  and  expression  and  the  arts  of  decoration ; 
for  it  is  the  chief  business  of  sculpture,  painting,  drawing, 
etc.,  to  give  pleasure  at  once  by  revealing  truths  of  external 
nature  and  of  sentiment,  and  by  the  absolute  beanty  of  the  re- 

sulting work,  while  art  in  pottery,  metals,  architecture,  etc., 
is  charged  with  decorating  that  which  would  otherwise  Vie 
merely  useful.  The  term  arts  of  design  also  applies  with 
fair  accuracy  to  all  these  arts. 

This  general  theory  of  the  nature  of  fine  art,  in  which 
practically  all  modern  artists  agree  so  far  as  they  have  ex- 

pressed in  words  th(^ir  feeling  about  their  art,  is  contradictory, 
or  seems  contradictory,  to  nearly  all  the  writing  about  art 
in  ancient  times  and  in  modern  times  down  to  the  nine- 

teenth century.  When  Homer,  as  in  the  famous  description 
of  the  shield  of  Achilles,  or  Dante,  as  in  the  account  of  tlie 
sculptures  or  ))ictures  (whichever  they  are  meant  to  be; 
moving  simulacra,  perha|)s)  on  the  Mount  of  Purgatory,  de- 

scribes a  work  of  art,  tlie  exactness  of  the  representation 
of  nature  and  of  life  is  all  that  is  insisted  on.  But  the 
reason  for  this  is  simply  that  criticism  was  scarcely  ever 

applied  to  works  of  the  gra,phic  and  plastic  arts  bel'ore  the 
nineteenth  century.  Men  in  Grecian  republics  admired  a 
statue  painted  in  vivid  colors,  with  gihhnl  hair,  the  nude 
parts  of  yellow-stained  marble,  the  drapery  blue,  green, 
scarlet,  or  of  the  yellow  stain  covered  thick  with  a  ])altern 

of  dots  or  circles  or  small  figures  in  viviil  color;  they  told 
(Jiie  another  about  the  battle  of  the  Ceiilaiirs  and  Lapitha' 

in  the  pediment  of  the  Olympia  'I'emple  or  the  metopes  of the  Parthenon,  and  admired  its  artistic  splendors,  fancying 
all  the  while  that  what  they  admired  wa.s  a  re|)resentalion 
of  nature  or  the  recording  of  an  event.  The  tympiuium  of 
the  tliirteenth-century  cathedral  doorway  set  forth  the  Last 

.ludgmcnt,  and  the  public  and  the  priests  cited  flu-  vigor 
and  Irulhfulness  of  tliis  representation  of  a  scene  whicli  no 
man  iiad  seen,  though  each  man  expected  to  see  it.  But 
the  artist  who  carved  it  and  painted  it  in  bright  color  and 
touched  it  with  gold  worked  for  art  as  single-mindedly  as 
any  self-conscious  painter  of  our  own  ilay. 

There  is  still  the  art  of  illnstralion  and  of  pictorial  de- 
scription and  record.  There  is  art  in  the  wood-cut  of  a  new 

kind  of  steam-engine,  and  there  is  art  in  a  picture  of  a 
juvenile  book  or  on  a  postage-stamp  of  Columbus  discover- 

ing America;  but  this  descriptive  and  narrative  art  is  not 
pure  fine  art.  and  it  is  very  unusual  that  a  good  kind  of  fine 
art  is  found  in  combination  with  such  a  description  or  narra- tive. 

The  fine  arts  then  are  music,  first  and  solitary,  in  ajipeal- 
ing  to  the  sense  of  hearing,  and  also  in  its  almost  com|ilete 
abstraction ;  then  the  art  of  pure  form  in  three  dimensions, 
or  sculpture,  including  all  kinds  of  carving,  modeling,  chas- 

ing, and  even  engraving  when  it  passes  into  sculpture,  as  in 
gem-cutting ;  then  the  art  of  color  and  form  on  a  flat  sur- 

face or  painting,  with  its  branches  in  which  form  alone,  or 
form  in  connection  with  two  or  three  tints  only,  is  used — that 
is,  drawing  in  all  its  forms  and  engraving  of  the  usual  sort, 
with  the  needle  or  burin  on  smooth  surfaces  and  the  pro- 
<luction  of  prints  from  engravings  made  for  the  purpose. 
Dancing  may  be  a  fine  art,  gardening  is  very  often  a  fine 
art.  And  all  these  are  fine  arts  proper,  having  no  neces- 

sary application  to  any  uses  but  those  of  beauty.  But  arch- 
itecture and  all  those  arts  which  are  used  only  to  adorn 

objects  of  possible  utility  and  the  great  fine  arts  of  sight 
themselves  when  so  used  are  Decorative  Art  iq.  v.). 

Poetry  and  eloquence  are  sometimes  ranked  among  the 
fine  arts.  Neither  of  these  can  be  absolutely  separated  from 
the  other  or  from  prose-writing. 

Poetry,  whether  in  the  form  of  verse  or  not,  is  to  be  con- 
sidered in  the  same  manner  as  painting ;  it  is  the  use  of 

words  in  the  noblest  way  to  express  and  to  excite  emotion, 
and  so  far  as  this  remains  its  work  poetry  is  fine  art.  It  is 
less  a  pure  fine  art  than  painting,  because  it  always  has 
something  to  relate  or  to  urge ;  its  appeals  to  the  intellect 
are  direct  and  constant,  and  its  material  or  language  is  less 
artistic  in  itself;  for  we  can  not  even  conceive  of  poetry 
made  up  of  words  in  unmeaning  sequence,  whereas  colors 
put  together  without  representing  anything  may  be  very 
lovely.  On  the  other  hand,  the  poetry  consists  not  much  in 
the  subject-matter,  but  almost  wholly  in  the  way  it  is 
treated.  A  dozen  men  may  tell  a  moving  tale  in  prose  and 
in  verse,  with  but  little  poetry  in  any  of  their  versions, 
when  the  same  story  told  by  a  true  poet  is  recognized 
quickly  as  a  lofty  work  of  art. 

Eloquence  is  fine  art  only  in  so  far  as  it  gives  high  pleasure 
to  the  hearer  by  the  dignity  and  beauty  of  the  thoughts 
presented  and  the  language  in  which  they  are  presented. 
Argument  is  not  fine  art,  convincing  is  not  fine  art ;  but  ap- 

peals, consisting  of  lofty  thoughts  expressed  in  well-com- 
bined words  and  so  addressed  to  the  higher  moral  sense  as 

to  arouse  men  to  noble  deeds,  can  hardly  fail  to  be  consid- 
ered fine  art  of  a  very  lofty  kind. 

Writing  in  what  is  called  prose  may  be  eloquence  and 
may  be  poetry,  and  as  such  becomes  a  work  of  fine  art, 
though  this  is  far  more  rarely  the  case  than  in  the  work  of 

the  versifier  or  the  orator.     '  Russell  Sturgis. 
Fin  de  Siecle  ;  a  French  phrase  meaning  end  of  the 

century,  and  used  adjectively  in  the  sense  of  peculiar  to,  or 
characteristic  of,  the  close  of  the  century  or  of  the  epoch  ; 
of  such  character  as  might  be  thought  fitting  to  the  end  of 

the  epoch — overwrought,  overstimulated,  artificial,  and  so- 
phisticated. 

Fine  of  Lands :  a  species  of  conveyance  formerly  in  use 
in  English  law.  It  was  in  form  a  judgment  of  a  court  of 
justice.  There  was,  however,  no  real  litigation.  The  party 
against  whom  the  action  was  apparently  brought  admitted 
upon  the  records  of  the  court  that  the  claim  of  the  apparent 
plaintiff  wa.s  just.  This  admission  created  a  species  of  es- 

toppel, so  that  he  was  prevented  from  afterward  denying  a 
statement  thus  solemnly  made.     This  would  be  true,  not- 
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willistiiiKliiiK  his  title  before  the  ailniissidii  was  perfect.  In 
this  way  a  line  iiiiglit  be  resorted  to  as  a  eonveyanee.  At  an 
early  day  (18  Kd.  I..  §  4)  it  was  required  by  statute  that  a 
married  woman  in  making  such  an  admission  should  de- 

clare before  the  court  or  an  authorized  olllcer,  se])aratcly 
and  apart  from  her  husband,  that  she  made  the  admission 
freely,  and  without  fear  or  compulsion  of  her  husband.  A 

fine  might  on  these  principles  be  resorted  to  to  "  bar  an  en- 
tail "  (see  Entail),  though  another  fictitious  proceeding, 

termed  a  "  common  recovery,"  was  more  effectual.  (See 
Rkcovery,  Common.)  Another  important  use  of  a  fine  was 
to  operate  as  a  short  statute  of  limitations.  (See  Limita- 

tions, Statute  of.)  The  rnle  is  well  expressed  in  the  stat- 
ute already  referred  to  of  18  Ed.  I. :  "The  fine  is  so  high  a 

liar  and  of  so  great  force,  and  of  a  nature  so  powerful  in 
itself,  that  it  precludes  not  only  those  who  are  parties  to 
the  fine  and  their  heirs,  but  all  other  persons  in  Ike  world 
who  are  of  full  age,  out  of  prison,  of  sound  memory,  and 
within  the  four  seas  the  day  of  the  fine  levied,  unless  they 

put  in  their  claim  within  a  year  and  a  day."  In  the  reign 
of  Henry  VII.  the  time  was  extende<l  to  five  years,  and  the 
claim  must  be  made  within  that  period,  except  in  the  case 
of  persons  under  disability.  In  their  case  five  years  was 
allowed  after  the  tlisability  was  removed.  It  was  further 
required  that  there  should  be  a  proclamation  of  the  fine  in 
open  court.  This  method  of  limitation  has  been  in  use  in 
the  U.  S.  with  some  modifications.  An  instance  of  it,  when 
it  became  the  support  of  an  important  title,  is  found  in  tlie 
case  of  31acGregor  vs.  Comstock,  17  New  York  Reports,  163 
(decided  1858).  T.  W.  DwiuuT. 

Fingal,  or  Flonn  :  a  hero  of  Gaelic  legendary  story;  the 
father  of  Ossian,  the  heroic  jjoet  of  the  Gael.  See  Mac- 
PHEKSON,  James. 

Fingal's  Cave  :  a  remarkable  cavern  on  the  island  of 
Staffa,  off  the  west  coast  of  Scotland,  hollowed  out  in  a 
mass  of  volcanic  rocks.  Two  ranges  of  basaltic  rocks  are 
supported  upon  a  lava-like  mass  beneath,  and  the  unequal 
harilness  of  the  materials,  combined  with  the  perfection  of 
the  columnar  structure,  has  permitted  the  carving  out,  by 
the  waves  of  the  sea,  of  one  of  the  most  picturesque  pieces 
of  natural  architecture  in  the  world.  The  entrance  is  43 
feet  wide,  and  66  feet  high  :  the  length  of  the  cave  337  feet. 
The  Tertiary  plants  associated  with  the  corresponding  vol- 

canic i-ocks  on  the  neighboring  island  of  Mull  show  that 
the  eruption  of  these  basalts  occurred  in  the  Miocene  ]ieriod. 
The  beds  of  basalt  on  the  coast  of  Antrim,  Ireland,  proba- 

bly were  but  a  part  of  the  same  great  outpouring  of  lava. 
See  Giant's  Causeway. 

Finger :  See  Hand. 

Fingering' :  in  music,  (1)  the  mode  or  system  devised  for 
the  proper  use  of  the  fingers  in  playing  on  certain  instru- 

ments, as  the  organ,  pianoforte,  violin,  etc. ;  (3)  the  applica- 
tion or  practical  use  of  such  system.  In  elementary  in- 

struction-books and  exercises  for  the  organ  or  pianoforte 
the  notes  are  "fingered" — i.  e.  accompanied  by  the  marks  x. 
1,  3,  :!,  4  (the  X  indicating  the  thumb),  or  by  the  figure  1  for 
the  tluimb,  and  3.  8,  4,  5  for  the  fingers.  This  latter  foi-mn- 
la.  sometimes  spoken  of  as  the  "  European  fingering,"  has  to- 

day practically  superseded  the  "  English  or  Anierican  finger- 

ing" with  its  "thumb-mark  x.      Revised  by  Dudley  Buck. 
Fin'ial  [from  Yj-aU  finis,  end] :  the  terminal  ornament  of 

a  pinnacle,  spire,  or  gable;  also  sometimes  of  a  pointed 
arch.  In  the  Middle  Ages  finials  were  important  elements 
of  architectural  design,  owing  to  the  great  numbers  of  but- 

tresses, spires,  pinnacles,  turi-ets,  and  steep  gables  then  em- 
ployed, and  were  modeled  with  masterly  skill  in  designs 

generally  suggested  by  the  vegetable  world.  The  simplest 
and  most  vigorous  were  those  of  the  thirteenth  century  in 
France  and  England  ;  those  of  the  foiirteenth  century  were 
more  elaliorate  and  elegant ;  while  those  of  the  fifteenth  par- 

took of  the  general  decadence  of  Gothic  art.  They  were 
usually  carved  in  stone,  but  leaden  finials  of  great  beauty 
were  used  on  the  wooden  spires  of  churches  and  to  termi- 

nate the  ridge-crestings  of  hipped  roofs. 
Classic  architecture  made  occasional  use  of  roof  orna- 

ments similar  to  finials,  the  most  famous  examples  being 
the  florid  marlile  acroferium  on  the  summit  of  tlie  ehoragic 
monument  of  Lysicrates  at  Athens.         A.  D.  P.  Hamlin. 

Finignerra,  fee-ne"'e-gwar'rii:a,  Tommaso,  or  Maso  :  Italian 
nieUo-worker  and  goldsmith;  b.  at  Florence,  1434;  d.  in 
1475.  To  him  is  attributed  the  discovery  of  the  art  of  taking 
prints  from  metallic  plates  on  paper. 

Fining,  or  Clarification:  the  jiroce.ss  of  clearing  turbid 
liipiors,  generally  used  in  connection  with  wines  and  malt 
liquors,  though  the  process  is  resorted  to  for  clearing  a 
great  variety  of  solutions,  such  as  sirups,  jellies,  coffee,  ar- 
gol,  etc.  In  the  manufacture  of  wine  and  beer  the  yeast, 
which  either  rises  to  the  surface  as  a  scum  or  forms  a  de- 

posit at  the  bottom,  gener.'Uly  carries  with  il  all  susjieiKled 
impurities,  and  leaves  the  liipiid  linqiid.  When  I  his  is  not 
the  case  "  finings  "  must  be  i!rn|il(ned. 

Fitttring. — For  fining  snuiU  quanlilies  of  many  liciuors 
the  process  of  filtration  is  tlie  simplest.  A  funnel  lineil 
with  porous  filter-paper  is  the  most  convenient  apparatus, 
though  filters  are  made  of  a  great  variety  of  porous  sub- 

stances, such  as  cotton,  flannel,  earthenware,  .sand,  char- 
coal, etc.  Filtration  is  not  always  effective,  as  the  im- 

purities which  render  the  liquid  turliid  are  often  so  fine 
that  they  pass  through  the  filter.  This  is  generally  the  ciise 

with  wines  and  malt  liquors.  Another  objection"  to  filtra- tion is  the  difficulty  of  conducting  it  without  exposing  the 
liquor  to  the  air,  which  in  the  case  of  light  wines  and  malt 
liquors  would  be  fatal. 

Isinglass,  or  gelatin,  is  most  frei|uenfly  employed  for 

beer  and  ale.  "  Brewers"  finings  "  are  made  by  softening 
the  gelatin  in  four  times  its  weight  of  cold  w'ater  or  sour 
beer.  As  the  gelatin  swells,  more  water  or  sour  beer  is 
added.  The  thick  jelly  thus  obtained  is  dissolved  in  eight 
times  its  volume  of  the  liquor  to  be  fined,  when  it  presents 
the  consistence  of  a  sirup  ;  1  lb.  of  isinglass  makes  about  13 
gal.  of  finings.  This  is  added  in  about  the  proi^rtion  of  1 
io  3  pints  to  a  barrel  of  ale  or  to  a  hogsheacl  of  cider  or 
wine.  The  gelatin  is  coagulated,  or  rendered  insoluble,  by 
the  astringent  tannic  acid  of  the  lii|Uor,  and  as  the  insolu- 

ble compound  gradually  settles  to  the  bottom  of  the  barrfel, 
it  inviseates  and  carries  with  it  all  the  suspended  impuri- 

ties, and  leaves  the  liquor  clear.  In  some  cases  this  removal 
of  the  astringent  principle  is  objectionable,  as  it  modifies 
the  flavor  and  diminishes  the  keejiing  qualities  of  the  liquor. 
In  the  case  of  red  wines  this  is  so  important  a  consideration 
that  albumen  is  employed  instead  of  gelatin.  Coffee  is 
often  clarified  by  the  addition  of  a  jiiece  of  the  skin  of 
salted  codfish,  which  furnishes  gelatin  whicli  is  coagulated 
by  the  tannic  acid  present.  Carrageen  moss  is  sometimes 
used  for  clarifying  beer,  as  are  also  the  dried  stomachs  of 
the  cod,  called  sounds.  Lime  in  the  water  used  is  sup- 

posed to  aid  materially  in  the  clarification  of  beer  by  com- 
bining with  the  acids  of  the  malt,  fornnng  insoluble  salts, 

which  carry  down  the  suspended  matters.  The  spring 
water  used  in  the  breweries  at  Burton-on-Trent  in  England 
contains  a  considerable  quantity  of  sulphate  of  lime,  which 
is  thought  to  aid  in  clearing  the  ales. 
Alhumen  is  coagulated  either  by  heat  or  by  alcohol.  It 

is  used  in  large  quantities  by  sugar-refiners,  who  clarify  or 
"defecate"  their  solutions  of  raw  sugar  with  bullock's 
blood.  The  blood  is  added  while  the  solution  is  below  140' 
P.,  and  then,  on  raising  the  temperature  to  a  boil  Ijy  means 
of  steam,  the  albumen  of  the  blood  is  coagulated,  and  the 
coagulum,  forming  flocks,  collects  and  envelops  the  sus- 

pended impurities,  and  partly  rises  to  the  surface  as  a  scum, 
to  be  skimmed  off,  and  partly  settles  to  the  bottom,  to  be 

separated  by  the  "  bag  filters." 
In  making  calfs  foot  jelly  fresh  egg-shells  are  often 

thrown  in,  tluit  the  adhering  albumen  may  be  subsequently 
coagulated  by  heat  and  clear  the  liquid,  from  which  the 
shells  and  coagulum  are  separated  by  a  bag  filter  of  flannel. 
When  albumen  is  added  to  wines  it  is  coagulated  by  the 
alcohol,  and  operates  as  when  coagulated  by  heat.  Heat 
alone  clarifies  many  vegetable  and  animal  juices  by  coagu- 

lating the  albumen  which  they  naturally  contain. 
Vegetable  acids  clarify  many  expressed  juices,  and  the 

juice  of  sour  cherries  will  completely  seiiarate  the  ]iectin  of 

currant  and  rasplierry  juice  so  as  to  fit  them  f<u"  siru]is. 
Alum  is  sometimes  used.  It  is  especially  .serviceable  in 

clarifying  waters  which  are  rendered  turbid  l>y  fine  mud,  a 
pinch  of  alum  thrown  into  a  barrel  of  water  being  sufficient 

to  render  it  clear  and  limpid  after  a  few  hours'  standing. 
The  alumina  is  probably  precipitated  by  the  carbonate  of 
lime,  which  is  always  present  in  river  as  well  as  in  spring water. 

Acetate  of  lead  has  been  used  for  clarifying  liquors,  its 
precipitation  being  effected  by  a  sub.secnient  addition  of 
half  its  weight  of  sulphate  of  potassa.  It  is  a  very  dan- 

gerous agent  on  account  of  its  poisonous  character. 
Plasfer-of-Paris,  clay,  sand,  and  7narl  are  often  effective 

in  clarifying  turbid  solutions,  such  as  cider,  etc. 
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Soluble  nails,  as  a  solulion  of  sal-ammoniac,  ofleii  cause 

the  s(!|)aniUon  oi  liiicly  diviilcd  |in'ri|iitatvs,  wliii-li  rciiiain 

long  ill  siis()«nsion  in  )Hire  water.  'I'liry  also  givatiy  lai-iii- 
late  the  filteriiij;  ami  washing  of  ]ii-c<'i|]ilalcs,  wliicli  otliiT- 
wise  jjass  through  (lie  filter. 

Fiiiistere,  fi  ni-star',  or  Finistcrre  [Fr.,  from  Lai.,  end 
of  the  land;  Ji'ri/s,  end  +  terrac,  gen.  of  terra,  landj:  <le- 
partment  of  France,  comprising  the  western  part  of  lh(! 
former  duehv  of  Brelagne.  Area,  2,5i)ry  sq.  miles.  Its 

coasts  along"  the  English  Channel  and  1lie  Atlantic  are 
formed  of  rugged  ami  broken  granite  rocks,  but  in  tlie  in- 

terior the  soil  is  generally  fertile  and  well  cidtivated.  Its 
silver  and  lead  mines  are  very  valuable.  Pop.  (1891) 
727,013;  (18!)6)  7:i!),048. 

Finistcrre,  Cape:  a  promontory  at  the  northwestern  ex- 

tremity of  Si)ain  ;  lat.  42°  rA'  N.,  Ion.  9°  21'  W. 
Finite  Diiferenee  :  iu  mathematics,  the  difference  be- 

tween two  values  of  a  variable  quantity;  generally  the 

amount  by  which  the  quantity  iiu-reases  in  consequence  of 
an  increase  of  unity  in  the  varialile  on  which  it  depends. 

For  example,  if  the  (piantity  is  «'•',  tlieii  an  increase  of  m  by 

unity  changes  the  quaulity'to  («.  +  \f.  The  excess  of  this over  re''  is  the  finite  ditlereiice  of  «*,  found  thus : 
(n  +  lf  =  n^  +  2n  +  1. 

Subtract  ti'  =  /i^ 
Finite  difference  of  ii?  =  ~>i-  +  1. 

The  finite  difference  of  a  quantity  is  represente(l  by  the 
symbol  A  Jjefore  the  symbol  of  the  quantity.  Thus  the 
last  result  is  written  AiriJ')  =  2n  +  1. 

The  increase  of  the  original  quantity  (n  in  this  example) 
is  not  necessarily  unity  ;  it  may  be  anything  whatever,  and 
mS,v  be  called  An.     We  should  then  have,  for  the  value  of 

A  («■■'). A  («')  =  {)i+  A  nf  —  n?  =  2n  An  +  iA  "f . 
A  finite  difference  differs  from  a  differential  only  in  not 

being  supposed  infinitesimal.  The  calculus  of  finite  differ- 
ences treats  of  the  theory  of  the  subject,  which  has  many 

practical  applications.  An  excellent  English  treatise  on  the 
subject  is  that  of  George  Boole  (London). 

Simon  Newcojib. 

Fink,  Albert:  civil  engineer;  b.  near  Frankfort-on-lhe 
JIain,  Germany,  Oct.  27,  1827 ;  studied  at  the  Polytechnic 
School  in  Dariiistadt,  and  in  1849  went  to  the  U.  S.  He  in- 

troduced the  bridge  system  known  as  the  "  Fink  tniss."  and 
in  1869  he  built  the  great  bridge  over  the  Ohio  at  Louis- 

ville, Ky.  ■  (See  Bridges.)  For  many  years  he  was  identified 
with  the  management  of  the  Baltimore  and  Ohio  Railroad 
and  the  Louisville  and  Nashville  Raih-oad  as  superintendent 
and  engineer.  In  1875  he  organized  the  Southern  Rail- 

way and  Steamship  Association,  and  in  1877  he  became  the 
commissioner  of  the  trunk  lines  centering  at  New  York, 
which  position  he  resigned  in  1888  on  account  of  failing 
health.  In  1890  he  was  president  of  the  American  Society 
of  Civil  Engineers.     D.  near  Sing  Sing,  N.  Y.,  Apr.  3,  1897. 

Finland  [<  0.  Eng.  Finna  land,  land  of  the  Finns.  Of. 
Icel.  Finnland ;  Fimir,  Finn  -t-  laiid.  land,  but  perhaps 
orig.  fenla.nd,  transl.  of  the  Finnish  name  Suomenmaa, 
lakeland,  Finland] :  a  grand  duchy  of  Russia,  lying  between 
lat.  59°  and  70°  N.  and  Ion.  21°  aiid  3:3°  E.,  and  bounded  by 
Russia,  Norway,  Sweden,  and  the  Gulfs  of  Bothnia  and 
Finland.  It  includes  a  portion  of  Russian  Lapland.  Area 
about  144,255  sq.  miles,  one-third  of  which  is  occupied  by 
lakes  and  marshes  ;  pop.  (1895)  2,483,249.  The  ground  may 
be  generally  described  as  a  table-land  from  400  to  600  feet 
high,  with  occasional  elevations,  depressions,  and  ranges  of 
liills  covered  with  dense  forests  of  fir  and  pine,  which,  in 
connection  with  the  beautiful  lakes,  give  the  country  a  pic- 

turesque and  romantic  though  somewhat  somber  aspect. 
The  coast  is  low,  excejit  the  southern  part,  which  presents 

a  line  of  rugged  cliff's  skirted  with  innumerable  rocky  isl- ands. While  Finland  was  united  to  Sweden  it  exported 
yearly  a  great  quantity  of  rye  and  barley ;  indeed,  it  was 

called  the  "granary  of  Sweden."  But  since  its  annexation 
to  Russia  it  has  largely  given  up  agriculture  and  has  taken 
to  cattle-breeding,  for  which  the  country  in  many  places  is 
eminently  adapted.  Tlie  most  valualile  ex[Kirts  are,  how- 

ever, the  proilucts  of  its  forests,  as  timber,  pitch,  potash,  tar, 
and  rosin.  It  yields  also  some  copper,  iron,  lime,  and  slate. 
Reindeer,  wolves,  elks,  beavers,  various  kinds  of  game,  and, 
among  fishes,  salmon,  trout,  and  herring,  abound.  Tlie  cli- 

mate is  rigorous.  A  severe  winter  of  seven  or  eight  months 
passes  tlirough  a  short  spring  immediately  into  a  hot,  dry 

summer.  About  84  per  cent,  of  the  population  are  Finns, 
the  balance  being  Lajips,  Swedes,  Russians.  Germans,  and 
gypsies.  The  Finns  are  a  branch  of  the  Ugrian  race,  kin- 

dred to  the  Laplanders  and  the  Magyars  of  Hungary,  but 
different  both  from  the  Swedes  and  the  Russians.  They  are 
tall,  strongly  built,  and  well  proportioned,  but  the  shape  of 
their  faces  is  nearer  the  square  than  the  oval,  ami  tlieir  fea- 

tures do  not  indicate  any  high  degree  of  intellectuality. 
They  are  an  honest,  industrious,  and  energetic  people,  how- 

ever, and  their  jieculiar  language  and  literature  liave  at- 
tracted much  attention.  Along  the  coast  the  inhabitants 

ha\e  generally  given  up  their  peculiar  dress  and  customs, 
but  toward  the  interior  primitive  customs  still  prevail.  The 
residences  here  greatly  resemble  the  old  American  bk)ck- 
houses.  In  olden  times  the  Finns  formed  an  independent 
enijjire,  but  in  tlie  twelfth  century  they  were  conquered  and 
converted  to  Christianity  by  the  Swedes.  During  the  union 
with  Sweden  the  Swedish  language  and  civilization  took 

deep  root  among  the  Finns,  and  when  in  1809  Russia  final- 
ly conquered  and  secured  the  country,  she  Wiis  met  with 

great  o])position  and  aversion  liy  the  jieople.  The  Swedish 
was  the  official  language  down  to  1863.  Russia  has  gov- 

erned the  country  with  great  prudence,  granting  the  Finns 

many  privileges,  and  her  attempts  at  eliminating  the  Swed- 
ish elements  by  supporting  and  developing  the  original  Fin- 

nish foundation  have  been  somewhat  successful.  In  the 

popular  schools,  as  a  rule.  Finnish  is  the  medium  of  in- 
struction. All  the  native  population  are  able  to  read  and 

write.  The  most  important  towns  are  llelsingfors,  Abo. 
Sweaborg.  and  Viborg.  The  Emperor  of  Russia  is  Grand 
Duke  of  Finland.  The  state  Church  is  Lutheran.  The 
government  is  nearly  independent  of  the  rest  of  the  Russian 
empire,  and  is  administered  in  accordance  with  the  Finnish 
constitution  of  1772.  Tlie  country  has  an  independent  sys- 

tem of  coinage,  the  unit  being  the  mark  =  one  franc.  See 
Finnish  Language.  Revised  by  C.  H.  Thurber. 

Finland,  (Julf  of:  the  great  eastern  arm  of  the  Baltic; 
situated  between  lat.  59°  and  61°  N.  and  Ion.  22°  and  :30°  E. 
Its  water  is  only  very  slightly  salt,  having  come  from  the 
great  lakes  Onega,  Ladoga,  Peipus,  and  Saima  through  the 
river  Neva.  At  its  east  end  is  St.  Petei-sburg,  and  along  its 
coasts  are  Narva,  Reval,  Frederikshamn,  Ilelsingfoi-s,  and Viborg. 

Finlay,  George,  LL.  D.  :  historian ;  b.  of  Scottish  par- 
ents near  Faversham,  England,  Dec.  23,  1799;  studied  at 

Glasgow  and  Gottingen.  In  1823,  before  the  death  of  Lord 
Byron,  he  joined  the  Greeks  in  their  struggle  for  independ- 

ence^ and  spent  the  remainder  of  his  lite  in  Greece,  studying 
its  liistorv  and  antiquities.  He  wrote  Greece  under  the  Ro- 

maits.  u'l'  B.  C.  to  710  A.  D.  (1843  ;  2d  ed.  1856) ;  History  of 
the  Biizantine  Empire,  716-1057  A.  D.  (1852;  2d  ed.  1856); 
Histort/  of  the  Byzantine  and  Greek  Empires,  doimi  to  1453 
A.  D.  (1854);  Jlistory  of  Greece  from  its  Conquest  by  the 
Crusade/s  to  its  Conquest  by  the  Turlcs,  IL'UJf-lSGG  A.  D., 
and  of  T/ie  Empire  of  Trebizo-nd,  120^-1461  (1851) ;  History 
of  Greece  under  Othoman  and  Venetian  Domination,  1^53- 
1821  A.  D.  (1856) ;  History  of  the  Greek  Revolution  (1861 ; 
rev.  ed.  1877).     D.  at  Athens^  Jan.  26,  1875. 

Finle.V,  Lieut.  John  Park:  special  student  of  and  writer 
on  tornadoes;  b.  at  Ann  Arbor,  Mich.,  Apr.  11,  1854;  edu- 

cated at  the  State  Normal  School  and  State  Agricultural 
College  of  Michigan  ;  received  the  degree  of  M.  S.  from  the 
latter.  He  has  been  assistant  to  the  chief  signal  officer  and 
officer  in  charge  of  the  Pacific  coast  division  of  the  Weather 
Service.  Aimmg  his  numerous  papers  may  be  mentioned 
Tornadoes  (1%^"^);  Manual  of  Instruction  in  Optical  Teleg- 
raphi/  (1889);  Sailor's  Handbook  of  Storm-track.  Fog.  and 
Ice  Charts  of  the  li'orth  A  llantic  and  Gulf  of  Mexico  (1889) ; Prize  Essaii  on  the  Decelopment  of  Tornadoes  (1890). 

M.  W.  H. 

Finley,  Samuel.  D.  D.  :  Presbyterian  clergyman  and 
president  of  the  College  of  New  Jersey;  b.  in  County  Ar- 

magh, Ireland,  1715 ;  arrived  in  Philadelphia,  Pa.,  Sept.  28. 
1734;  was  licensed  to  preach  Aug.  5,  1740.  and  was  ordained 
at  New  Brunswick,  N.  J.,  Oct.  13,  1742.  He  liegan  his  min- 

istry during  the  religious  revivals  of  the  time,  and  having 
]ireaclied  at  New  Haven,  Conn.,  in  violation  of  a  law  forbid- 

ding itinerants  to  preach  in  the  parishes  of  settled  ministers 
without  their  consent,  in  Sept.,  1743,  he  was  seized  and  car- 

ried as  a  vagrant  beyond  tlie  limits  of  the  colony.  From 

July  14,  1744,  to  1761,  he  was  pastor  and  teacher  of  an  acad- 
emy which  he  established  at  Nottingham,  Md.  In  July, 

1761,  he  was  chosen  president  of  the  College  of  New  Jersey 
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at.  Princi'tiiii,  X.  .f.  Ilr  pulilislioil  soniiiiii-i  :nul  cililrd  tlmsc 

of  his  prcMU'ccssor,  Prcsiilciit  Diivics.  I),  in  l'hil.Mili'l[)liia, 
Pit.,  July  17,  1TG6. 

Fiiiiiiark  [Fiii)i  +  iniir/,\  lioiinclary  <  (>.  Kiig.  nieciir  : 
Gfriii.  Mavke  :  Dan.  marki-]:  proviiic'o  of  Norway,  coiiipris- 
iiig  the  northcTnmost  part  of  fontinciital  Europe;  between 
lat.  68"  30'  and  71°  N.  and  Ion.  17°  anil  :n°  E. ;  area,  24,000 
sq.  miles.  Pinniark  is  a  hif;h  table-lam',  souu'liines  risiuf,' 

3,000  feet  above  the  level  of'the  sea,  iiulented  by  numerous deep,  narrow,  winding  fiords,  and  skirted  with  ininmierable 
islands.  As  affrieulture  becomes  im|)ossil)Ie  at  an  elevation 
of  100  feet,  at  whieh  height  only  a  few  wild  berries  will 
ripen,  almost  the  only  sources  of  wealth  whieh  the  inhabit- 

ants possess  are  the  reindeer  and  the  codlish.  Pop.  (18!)1) 
29,332,  mostly  Lapps.  The  principal  town  is  Ilammerfcst, 
the  northernmost  city  of  Europe. 

Finney,  Charles  Grandisojj:  Congregational  clergyman 
and  college  president;  b.  at  Warren,  Conn.,  Aug.  29,  1792; 
removed  to  Oneida,  co.,  X.  Y. ;  studied  law,  but  was  or- 

dained as  a  minister  in  1824.  He  was  specially  noted  as  a 
revivalist.  In  1835  Mr.  Finney  became  a  Professor  of  The- 

ology at  Oberlin  College,  Ohio,  and  its  president  in  1852,  hold- 
ing that  office  until  1806  and  the  former  till  death.  In 

1837  began  his  pastorate  of  the  college  church.  In  1848-51 
preached  in  England.  Published  Lectures  on  Revivals 
(Boston,  1835 ;  ed.  with  notes,  Oberlin,  1868) ;  Lectures  to 

Professing  Christians  (OherUn,  1S'S6):  fiermons  on  Lnpnr- 
tanf  Subjects  (Xew  York,  1830) ;  Lectures  on  Si/sleiiiatic 
Tlu-oliHjji  (2  vols.,  Oberlin,  1847:  London,  1«51 ;  n.  e.  Olier- 
lin,  18 oS) ;  Ctiaracter  of  Free  Mnsour;/  (Cincinnati,  1869) ; 
Autobiography  (Oberlin,  1876);  Sermons  on  Gospel  Themes 

(1876).  'D.  in  Oberlin,  0.,  Aug.  16,  1875.  See  his  ii/e  by G,   P.  Wright  (Boston  and  New  York,  1890). 
Revised  by  S.  M.  Jackso.v. 

Finnish  Lani^naare  (Su,omen  Kieli,  lit.,  Finland's  lan- 
guage) :  one  of  the  clnef  representatives  of  the  Ugro-Finnie 

group  of  tongues;  spoken  in  Finland  by  about  1,750,000 
people,  and  also  in  portions  of  Sweden,  Norway,  and  Rus- 

sia. While  Finland  was  subject  to  Sweden.  Swedish  was 
the  official  language  of  the  land,  but  since  the  conquest 
of  Finland  by  Russia  there  has  been  developed  a  political 
and  literary  movement  known  as  Fennomania,  which  is  an 
effort  warmly  supported  by  the  Russian  Government  to 
establish  Finnish  as  the  language  of  the  land.  The  oldest 
written  monuments  of  Finnish  date  no  further  back  than  to 

the  year  1541,  in  which  the  Lord's  Prayer  was  ju-inted  in 
Seb.  Miinster's  Cosmof/raphei/.  The  first  Finnish  book  was 
Michael  Agricola's  Primer,  which  appeared  in  1542.  The 
same  author  also  published  several  religious  and  moral 
tracts.  Later  publications  of  importance  to  the  student  of 

Finnish  language  are  the  translation  of  King  Kristolfer's Law  (1610).  and  the  Finnish  version  of  the  Bible  begun  by 
Bishop  Agricola,  but  completed  by  other  hands  in  1642.  See 
Finnish  Literature. 

The  most  conspicuous  feature  of  the  Finnish  language  is 
its  wealth  of  vowels  and  diphthongs,  a  fact  which  led  the 
celebrated  linguist  Rasmus  Rask  to  proclaim  it  the  most 
harmonious  and  sonorous  of  all  tongues.  Consonants  are 
used  most  sparingly.  In  the  written  language  phonetic 
spelling  is  employed  with  almost  perfect  consistency.  The 
accent  is  always  on  the  first  syllable  regardless  of  the  length 
of  the  wonl.  Xonns  have  no  gender,  and  are  declined  in 
singular  and  plural  through  fifteen  cases,  six  of  which  arc 
local  cases,  e.  g.  maalla.  <m  the  earth  ;  maassa,  in  the  earth  ; 
maalle,  to  the  earth;  maahan,  into  the  earth;  maalta.  from 
the  earth  ;  maasta,  out  of  the  earth.  A  sutlix  takes  the 
place  of  the  possessive  pronoun,  thus ;  falotii,  my  home; 
talosi,  thy  home  ;  talossani,  in  my  home ;  talossasi,  in  thy 
home.  The  negative  is  omitted  with  the  stem  of  the  verb 
and  conjugated  with  it,  thus,  eu  tule,  I  do  not  come;  et  tule, 
thou  dost  not  come ;  emme,  tule.  we  do  not  come.  The 
verb  has  only  two  tenses,  present  and  past,  the  future  being 
formed  periphrastieally  by  the  aid  of  the  present.  In  the  for- 

mation of  words  onomatopoeic  changes  are  made  almost  with- 
out end,  e.  g.  the  endless  variations  of  a  creaking,  cracking, 

crashing  sound  are  expressed  by  ratisee,  riitisee,  ritisee, 
rotise.e.  rutisee.  rotajaa,  rutajaa.,  etc.  In  terminal  forma- 
tives  Finnish  is  even  far  richer  than  Greek  or  Italian. 

'I'hus  from  pien i  =  little,  we  liave  pienoinen,  pienuinen.  pie- 
nulainen,piennk<ilnen.pienimminen,pienimainen,pienpm- 
miiinen,  and  several  other  modifications  easily  distinguished 
by  a  trained  Finnish  ear;  besides,  the  above  forms  do  not 
include    the    comjiarative    ami   superlative  degrees.     This 

wealth  of  terminal  foi-malions  is  particularly  important  in 
connection  with  the  verbs,  wliich  are  made  frequentative, 
factivc,  intransitive,  momentive,  etc.,  ad  litiitiim. 

'I'here  are  several  Fininsh  dialects,  of  which  Ifie  E;ist  Fin- 
nish or  Karelian,  the  Savolak,  the  East  Bothnian,  the  Ta- 

vasthind,  and  the  West  Finnish  are  the  most  important. 

In  the  capital,  llelsingt'ors.  there  is  a  society  for  the  promo- tion of  the  Finnish  language  (Kotokieleii  senra),  i]w  lea<ler 
of  which  is  the  distinguished  poet  and  linguist  A.  E.  Ahl- 
(|uist.  The  Tavastland  dialect  is  now  accepted  as  the  basis 
of  the  written  language,  although  the  e]iic  Kalevala  is 
written  in  East  Finnish,  and  C.  A.  (iottland  desired  the  adop- 

tion of  the  Savolak  dialect.  Finnish  and  Swedish  are  now 

eqiially  recognized  in  the  schools,  <'hurches,  courts,  theaters, 
and  newspapers  of  P^inland,  aiui  Finnish  is  also  employed 
in  scientific  works.  The  Finnish  folk-songs  consist  of  ver.ses 
of  eight  syllables  (four  trochees),  the  foot  being  determined 
by  the  quantity,  not  by  the  accent.  There  is  a  peculiar 
|)eriphrastic  repetition  of  the  same  idea  through  several 
verses,  similar  to  that  found  in  Hebrew  poetry.  Rhymes 
rarely  occur,  but  the  verses  aliound  in  alliteration,  which 
the  Hungarian  P.  Ilunfalvy  reganls  as  original,  but  which 
Ahlquist  declares  to  be  liorrowcd  from  old  Norse  literature. 
The  first  Finnish  grammars  were  |iulilislicd  liy  Eskil  Pet- 
ra>us  in  1649  and  bv  Martinius  in  16S9.  A  vocabulary  was 

collected  by  E.  Seliroderus  and  jiublished  in  1632.  In"  1821 
appeared  a  new  edition  of  Barthold  Vhael's  Graynmatica Fennica,  originally  published  in  1733.  6.  Renvall  wrote 
treatises  on  Finnish  ortlioepy,  orthography,  and  meter,  and 
|)ublished  a  Finnish  dictionary  in  1826  and  a  Finnish  gram- 

mar in  1840.  Liinnrot's  great  Finnish-Swedish  dictionary 
was  begun  in  1866  and  completed  in  IWO.  Other  diction- 

aries are  that  by  G.  E.  Eurens  (Finnisli-Swedisli),  published 
in  1860,  and  that  by  F.  Ahlman  (Swedish-Finnish),  of  which 
the  second  edition  appeared  in  1872.  Later  grammars  have 
been  given  by  G.  B.  Eurens  (1849).  by  A.  W.  .lahnsson  (1871). 
and  by  Y.  Koskinen  (1860).  Contrilmtions  to  the  history  of 
the  development  of  the  Finnish  language  have  been  written 
liy  A.  E.  Ahlquist,  S.  G.  Elmgren,  and  O.  Donner. 

Rasmus  B.  Anderson. 

Finnish  Literatnre:  the  literature  of  the  Finnish  people. 

This  begins  with  the  dedication  of  a  university  at  Abo  in 
1640  and  the  establishment  of  the  first  printing-press  in 
Finland  two  years  later.  The  scattered  literary  efforts  dur- 

ing the  preceding  century  were  printed  in  other  countries. 
The  Lutheran  Reformation  was  inti'oduccd  in  Finland  about 
1538.  and  there,  as  elsewhere,  was  followed  by  efforts  to  make 
religious  knowledge  accessible  to  tlie  i)ublic.  Thus  came 

Bisiiop  Michael  Agricola's  Primer  (1542),  his  Prayer-book 
(1544),  find  his  translation  of  the  New  Testament  (1548),  to- 

gether with  a  number  of  other  religious  manuals  and  trans- 
lati(jns  from  the  Old  Testament.  Another  jirayer-liook  and 
also  a  hymn-book  appeared  in  1583.  In  1625  Ericus  Erici 

published  a  book  of  sermons  and  in  1630  a  ( 'atechism.  The 
learned  Bishop  Paulus  Juusten  (d.  1576)  left  an  unpublished 
history  of  the  Finnish  bishops  (TA con /cy?)  episcoporxim  Fin- 
landensium),  which  was  afterward  jjrinted  in  Nettelbladfs 
Schivedische  Bihliothec  (1728).  and  by  Porthan  (1784-99.1. 
This  Chronicon  is  most  valuable,  and  constitutes  the  chief 

source  of  Finland's  early  history.  Klas  llermansson  Flem- 
ing (d.  1616)  and  Johan  Messenius  (d.  1636)  wrote  exten- 

sively in  Swedish  on  Finland,  the  latter  devoting  a  tenth 
part  of  his  Srnndia  Jllustrata  to  this  country,  by  reason  of 

which  he  is  usually  styled  "the  father  of  Finnish  history." 
In  Sigfrid  Aroni  Foreius  (d.  1627)  Finland  produced  an 
eminent  astronomer  and  mathematician,  who  prepared 
eleven  almanacs,  the  last  (1623)  giving  all  the  calculations 

for  the  Abo  latitude.  Fortius  wrote  exclusively  in  Sw-edish. 
Another  prominent  scholar  of  this  early  period  was  the 

Bishop  Eskil  Pctra>us  (d.  1657),  the  author  of  the  first  Fin- nish grammar. 

As  has  been  stated,  the  first  printing-press  was  set  up  at 
Ibo  in  1642.  A  second  was  establislie<l  there  in  1668,  and 

in  1688  Viborg  secured  the  third  printing  establishment. 

The  literature  that  came  from  these  presses  was  consider- 
able in  quantity,  though  usually  interior  in  quality.  As 

early  as  1642  the  first  complete  translation  of  the  Bible  into 

Finnish  left  the  Abo  press.  This  was  the  great  folio  edi- 
tion ;  the  translation  was  begun  by  Agricola  and  finished 

by  Petranis.  Thirty  years  Liter  the  founder  of  the  second 

press  at  Abo,  J.  Gezelius  the  Elder  (d.  1690).  and  his  son  J. 
Gezelius  the  Younger  (d.  1718)  began  the  publication  of  a 

Swedish  translation  of  the  Bible,  of  which  the  New  Testa- 
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mont  appe.arcil  in  17i:i  and  llic  Old  Testamrnt  in  1728.  Tlip 
V0iinL;iT  (iezelins  also  issued  a  new  reviseil  eilition  <;f  I  lie 

l^'innisli  pniver-biiok,  wliieli  apiu'ared  in  17(11,  and  is  still 
used  in  Finland  without  any  siii)s(!(inenl  revision.  This  ik^- 
riod  pi'odu(-ed  a  lai'fje  nnniber  of  hooks  of  sermons  by  Fskil 
Petranis.  Isak  Rcjthovius  (d.  l(i.J2),  Olof  Arenins  (d.  l«8a), 
and  Gabriel  Vallenius  (d.  KiHO).  The  scientifie  works  of 
this  age  were  ns\ially  written  in  Latin,  and  the  chief  topic 
was  theology.  Ainniig  wiitiTs  of  this  ('lass  we  find  F>.  Sve- 
nonius  (d.  ItiHS),  J.  Terserns,  ,J.  Flachsenius,  and  thi^  father 
and  son  Gczeliu.s.  The  elder  Gezelius  also  ])nblished  a  phil- 

osophical cyclopipdia.  Philosophy  was  represented  liy  A. 

'I'huronius,  Axel  Keinpe,  and  the  polyhistor  M.  W'exionins 
(d.  1G70),  who.se  lilica  anil  I'ulitica  made  their  author  fa- 

mous, lie  also  wrote  a  short  geography  of  Finland.  Phi- 
lology was  also  studi<'il,  and  brought  forth  the  first  Swedish 

and  the  first  Finnish  grammar.  The  seventeenth  century 
produced  one  botanist  of  note,  Flias  Tillandz,  and  one  anti- 

quarian, I<;iias  IJnniner  (d.  1717),  who  wrote  a  Tliesaurus 
ntimniorum  Sn'o-dcitliicornm.  The  conquest  of  Finland  by 
Sweden  in  the  twelfth  and  thirteenth  centuries  brought 
Swedish  culture,  and  with  it  the  Swedish  language,  into 
the  country,  and  at  the  same  time  many  Swedes  settled 
in  Finland.  On  the  other  hand.  Finland  has  contribute<l 
niucii  to  the  historical  development  of  Sweden ;  and  a 
number  of  the  great  men  of  Sweden— Arvid  Horn,  Arm- 
felt,  Keuterhohn.  and  others — were  Finlanders  by  birth. 
The  university  naturally  had  to  look  to  Sweden  for  its 
professors,  particularly  in  its  infancy;  and  the  university 
being  the  center  of  intellectual  activity,  Swedi.sh  influence 
became  supreme.  The  Swedish  element  developed  a  liter- 

ary activity  in  all  directions,  and  in  course  of  time  produced 
poets  and  scholars  of  the  highest  rank.  Indeed  many  of 
the  native-born  Finlanders,  like  Franzen,  Runeberg,  and 
Topelius,  writing  in  Swedish,  became  the  chief  creators  of 
the  literature  of  Sweden.     See  Swedish  Literature. 

In  the  seventeenth  century  the  influence  of  the  Swedish 
element  was  seen  chiefly  in  the  introduction  of  lyric  poetry 

and  the  so-called  students"  ilramas  (J.  Chronander,  P.  Carste- 
nius,  D.  Achrelius,  J.  Paulinus,  and  T.  Ruden). 

The  ravages  of  the  great  war  against  Peter  the  Great 

(1710-30)  reduced  Finland's  population  from  three-quarters 
to  one-quarter  of  a  million,  and  caused  a  serious  interrup- 

tion in  the  development  of  Finnish  literature.  By  the  Nys- 
ted  peace  (1721)  Viborg  was  ceded  to  Russia.  Finland 
gradually  regained  her  prosperity  antl  former  population, 
and  Finnish  literature  entered  upon  a  new  era,  in  which 
particular  attention  was  paid  to  practical,  economic,  and 
scientific  subjects.  Swedish  and  Finnish  now  became  rivals 
of  the  Latin  language  in  the  presentation  of  these.  The 
new  epoch  produced  the  eminent  theologian  and  philoso- 

pher Johan  Browallius  (d.  1755) ;  the  botanist  Peter  Kalm 

(d.  1779),  who  was  Linne's  pupih  and  who,  at  the  request  of 
Linne,  visited  North  America  (Se]it.,  1748,  to  Feb..  17.j1)  for 
the  purpose  of  studying  its  flora.  He  embodied  the  residts 
of  his  researches  in  three  volumes,  called  En  resa  till  Xorra 
Amerika  (A  JoHrneij  to  North  America) ;  the  chemist  and 
mineralogist  Peter  Adrian  Gadd  (d.  1797);  the  economist 
Anders  Chydenius  (d.  1803),  who  has  the  honor  of  having 
defended  in  his  published  works  the  same  principles  as  the 
celebrated  Adam  Smith.  Poetry  was  represented  in  this 
epoch  by  Abraham  Achrenius  (d.  1769)  and  Gustaf  Filip 
Creutz  (d.  1785),  the  former  writing  hymns  in  Finnish,  the 
latter  pastoral  poems  in  Swedish. 

The  Gustavian  epoch  so  celebrated  in  Swedish  literature 
did  not  begin  to  bloom  in  Finland  until  its  flowers  had  al- 

ready commenced  to  fade  in  .Sweden.  The  chief  Finnish 

poet  of  this  period,  F'rans  Mikael  Franzen  (b.  1772:  d.  1847), 
was  not  only  the  flrst  great  poet  of  Finland,  but  he  also  at- 

tained the  rank  of  one  of  the  most  eminent  lyric  skalils  in 
the  annals  of  tlie  literature  of  Sweden.  Other  poets  of 
this  epoch  were  Mikael  Choranis  (b.  1774;  d.  1806);  Jakob 
Tengstrom  (b.  1775  ;  d.  18;i2).  known  also  as  an  historian ;  and 
Henrik  Gabriel  Porthan  (b.  1739;  d.  1804),  whose  poems  are 
forgotten,  but  whose  labors  in  the  cause  of  the  Finnish 
language  secured  him  undying  fame.  This  age  also  pro- 

duced the  gri^at  Jurist  Matihias  f'olonius  (17;!7-1817) ;  the 
philosopher  (_f.  I.  llarlnian  (d.  iSOrt) ;  the  mathematician  A. 
J.  Lexell  (d.  1784);  the  physicist  (i.  G.  Hallstrom  (d.  1844); 
and  the  great  chemist  and  mineralogist  Johan  Gadolin  (d. 
1852). 

In  1809  all  of  Finland  became  a  province  of  Russia.  It 
seemed  at  the  outset  as  if  the  Russian  conquest  would  be  a 
blow  to  Finlaiul  from  which  it  would  not  soon  recover;  but 

after  the  university  had  been  removed  from  Abo  to  Helsing- 
for.s,  the  new  capital,  in  1828,  Finland  entered  upon  her 
most  brilliant  intellectual  period,  producing  scholars,  poets, 
and  artists  of  whom  any  nation  in  any  age  might  be  proud. 
The  flrst  to  kindle  the  new  enthusiasm  and  activity  was 
.•\dolf  Ivar  Arwiilsson  (1791-1858),  the  [loet ,  publicist,  ami 
historian.  His  writings  rouse<l  the  peo|jle  to  a  love  of  their 
country,  their  language,  and  their  history  hitherto  never 
known.  He  fought  for  the  rights  of  the  Finnish  tongue-as 
the  vehicle  of  Finnish  thought,  though  the  .scientific  study 
of  the  language  itself  had  alrea<ly  been  begun  bv  G.  Renvall 
(d.  1841)  and  by  R.  v.  Becker  (d.  1858).  Scholars  now  un- 

dertook the  collecting  of  songs  and  tales  from  the  mouths  of 
the  connnon  people,  the  grandest  results  in  this  direction 
being  attained  by  the  celebrated  Elias  Lfinnrot  (b.  1802;  d. 
1884),  who  i)\iblished  in  1835  the  extensive  pojiular  epic 
/uilcrala  (see  Kalevala)  ;  in  1840  a  collection  of  popular 

lyrics  called  h'nntcletar (thv  Finnish  harj)  is  called  Icunteh); 
and  in  1880  a  volume  of  troll-runes.  The  discovery  and 

publication  of  all  this  jiopular  poetry  suddenly  shed  a"  flood of  light  upon  the  mythic  past  of  the  Finns,  and  gave  a 
mighty  inqictus  to  the  conflict  which  is  still  raging  between 
the  Fi-nnomans  and  the  advocates  of  Swedish.  Much  credit 
is  due  in  this  connection  to  the  Finnish  literary  society 
(Suornrilrtisf)i  Kirjalisunchn  Seura)  organized  in  1831.  Be- 

sides publishing  the  popular  literature  already  mentioned, 
this  society  founded  a  magazine,  the  Suomi,  of  which  more 
than  forty  volumes  have  appeared.  In  the  meantime  Fin- 

nish poetry  began  to  flourish  as  never  before.  Its  chief  rep- 
resentative is  August  Engelbrekt  Ahlquist  (b.  1826),  who  is 

at  the  same  time  the  foremost  authority  in  Finnish  philology. 
Swedish  literature  in  Finland  also  felt  the  influence  of  the 

new  movement.  Its  greatest  ornament  is  Johan  Ludvig  Rune- 
berg (b.  1804 ;  d.  1877).  By  his  imperishable  verse  he  not 

only  became  the  strongest  pillar  of  Swedish  culture  in  Fin- 
land, but  he  will  forever  be  counted  as  one  of  the  greatest 

poets  that  the  whole  North  has  produced,  ranking  easily  with 
Tegner,  Oehlenschliiger.  or  Welhaven.  In  his  Stories  of  En- 

sign Stal  he  immortalized  F'inland's  last  conflict  in  a  series of  [lictures  of  wonderful  beauty.  Next  after  Runeberg  ranks 
Zacharias  Topelius  (b.  1818),  a  poet  of  the  highest  order,  and 

Finland's  most  popular  novelist.  His  Surgeon's  Stories  (6 
vols.)  have  been  translated  into  many  languages,  and  are 
everywhere  the  delight  of  the  reading  public,  but  the  dis- 

cussion of  Franzen,  Runeberg,  and  Topelius  belongs  under 
•Swedish  as  much  as  under  Finnish  literature.  Other  poets 
of  this  period  are  Predrik  Cygnsus  (1807-81),  a  lyric  and 
dramatic  writer  too  deep  to  be  popular;  Lars  Jakob  .Sten- 
back  (1811-70);  Johan  Jakob  Xervander  (180.5-40):  Emil 
von  Quanten  (b.  1827);  Josef  Julius  \Veck.sell  (b.  1838), 

author  of  the  tragedv  i*an('e/  Hjort;  Karl  Robert  Malm- striim  (b.  1830) ;  and  f  heodor  Linclh  (b.  1833).  The  removal 
of  the  university  to  Helsingfors  also  brought  forth  a  num- 

ber of  distinguished  scholars,  among  whom  were  Johan  Ja- 
kob Xordstrcini  (d.  1874),  an  historian  of  great  alnlity;  Ma- 

thias  Alexander  Castren  (d.  1852),  Professor  of  Finnish  and 
translator  of  Kalevala  into  Swedish  ;  Georg  August  Wallin 
(il.  1852),  explorer  and  linguist:  Gabriel  Rein  (d.  1867). 
Matthias  Akiander  (d.  1871),  and  G.  Z.  Forsman,  the  last 
three  historians;  Johan  Villielm  Snellman  (d.  1881).  phi- 

losopher ;  and  Carl  Gustaf  Estlander  (b,  1834),  writer  on  arts 
and  sesthetics. 

Finnish  literature  has  been  exhaustively  treated  by  S.  G. 

Elmgren  in  his  Seview  of  Finland's  Literature  (1865),  and by  Gabriel  Lagus  in  his  Lectures  on  the  Development  of  the 
Finnish-Swedish  Literature  (1867).  Very  comprehensive 
articles  on  Finland,  its  history,  language  and  literature,  are 
published  in  vol.  iv.  of  Nordisk  Familjehok  (1881).  and  to 
this  work  the  present  writer  is  largely  indebted  for  his  ma- 

terials. Rasmus  B.  Anderson. 

FliLsbury.  or  Fen  Town :  See  London. 

Finsch,  Friedrich  Herrmann  Otto,  Ph.  D. :  (ierman 

ornithologist  and  explorer;  b.  Aug.  8,  1839.  at  ̂ \'arm- brunn.  Silesia,  Prussia.  Educated  for  a  mercantile  life,  he 
seized  the  first  opportunity  to  indulge  his  love  of  travel  and 
luUural  history  by  accepting  a  position  with  the  Austrian 
consul  at  Rustschuk.  From  1861  to  1864  he  was  assistant 
in  the  Museum  of  Leyden,  Holland,  and  at  the  end  of  that 
time  was  appointed  director  of  the  Museum  of  Natural 
History  and  Ethnology  at  Bremen.  In  1878.  under  the 
aus])ices  of  the  Bremen  Society  for  North  Polar  Exploration, 
he  nuide  a  journey  through  Western  Siberia  accompanied  by 
Dr.  A.  E.  lirehm.authorof  J9ns  7V((fWf?/e;(.  and  explored  the 
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tiuulra  lietween  the  Obi  and  tlu'  Gulf  of  Kara,  in  the  hope 
thai  it  might  be  feasible  to  unite  tiilnitaries  of  the  Obi  and 
Kani  rivers  with  a  canal.  Aided  by  the  Ilunilioldl-  Soeiety  <>f 
Berlin,  Dr.  Finsch  spent  the  period  of  1878-82  in  Australia, 
New  Guinea,  and  other  islands  in  the  Pacifie,  where  he  made 
large  collections.  On  his  way  to  Australia  via  the  U.  S.  he 
supervised  the  transportation  of  live  carp  to  Washington, 
the  progeny  of  which,  through  the  efforts  of  tlie  U.  S.  Fish 
■t'onnnission.  have  lieen  distributed  throughout  the  U.S. 
In  1884-85  Dr.  Finseh  again  visited  New  Guinea,  this  time 
in  the  interest  of  a  Berlin  syndicate,  exjjlored  and  surveyed 
the  coast  from  Vulcan  island  to  Humboldt  Bay,  the  result 
being  the  establisliment  of  the  German  protc^'torate  over 
what  is  known  as  Kaiser  Wilhehnsland.  Among  his  many 
jiublications  are  Monographie  der  Popai/cien;  Die  Vogel 

O.ifdt'rikd.s  (in  conjunction  witli  Dr.  llartlaub,  1870) ;  Die 
Xwcite  difutsche  Nonlpolarfahrl.,  pari  iv.,  Viiyel  (187<i) :  An- 
thropiitngische  Ergebnisse  einer  Hfixe  in  der  Sildsee  (1884); 
Verzeichmss  e.iner  Sammlung  mn  Jlaori  Antiquitaten  auf 

Neusevland  (1884);  Dber  Bfkleidung,  Schmuck  und  Taf- 
inwierung  der  Papua  auf  der  Siidostkilsfe  von  Neuguinea 
■(Vienna,  1885,  mit  Abbildungen) ;  Ethnologische  Erfahran- 
gen.  etc..  aus  der  Sudsee  (3  parts,  published  1888, 1891, 1898) ; 
Ethnoloyischer  Atlas,  Typen  aus  der  Steinzeit  Neuyuineas 
(1888).  F.  A.  Ll-cas. 

Fiiisteraar'horn  :  the  highest  peak  of  the  Bernese  Alps, 
Switzerland,  14,0:J6  feet  high. 

Fiords,  fyords  [from  Dan.  fjord  :  Icel.  fjur^r,  ]il.  firhr, 
whence  Eng.  firtli,  frith  :  Germ.  Furt  :  O.  Eng.  ford  >  Eng. 
ford  <  Teuton,  ford-:  Lat.  partus,  harbor,  whence  Eng. 
port  <  Indo-Eur.  jier-,  por-,  go,  cross,  beyond  >  Sanskr. 
par-,  cross,  Gv.  Tripos,  passage,  irepda,  cross,  v6pSiios,  ferry, 
Eng.  fare,  ferry] :  narrow  and  deep  arms  of  the  sea,  pene- 

trating a  mountainous  coast.  Fiords  characterize  tlie  coasts 
of  Norway,  Scotland,  Greenland,  Labrador,  British  Colum- 

bia and  Southern  Alaska,  Southern  Chili,  and  Southern 
New  Zealand,  and  to  a  less  degree  the  coasts  of  Maine, 
Nova  Scotia,  etc.  They  are  produced  by  the  submergence 
of  valley.s,  excavated  by  atmospheric  weathering  during  a 
former  higher  stand  of  the  land,  and  frequently  more  or 
less  modified  afterwaril  by  glacial  action ;  the  greater  depth 
of  water  sometimes  found  within  the  fiord  tTian  at  its  en- 

trance generally  being  attributed  to  the  latter  cause.  The 
irregular  Austrian  coast  of  the  Adriatic  and  the  ragged 
coast  of  Greece  illustrate  the  effect  of  submergence  of  rug- 

ged lands,  unaffected  by  glacial  action.  The  great  fiords  of 
Norway  differ  from  shallow  inlets,  such  as  those  of  Chesa- 

peake Bay,  chiefly  on  account  of  the  difference  in  the  relief 
of  the  two  submerged  regions.     See  Coast.  W.  M.  Davis. 

Fiorelll,  fe'e-o-rel'lee,  Giuseppe  :  archajologi.st ;  b.  at 
Naples,  Italy,  June  8,  1823 ;  won  early  fame  as  a  director  of 
tlie  Pompeian  explorations,  but  was  disjilaced  on  account  of 
his  liberalism.  After  Victor  Emmanuel  came  into  possession 
of  Southern  Italy,  Fiorelli  was  made  (18(i(l)  chief  director  of 
the  operations  at  Pompeii,  and  later  chief  director  of  the 
excavations  of  the  whole  kingdom  ;  also  Professor  of  Arclue- 
ology  in  the  University  of  Naples.  In  1865  he  was  elected 
senator.  Was  editor  of  tlie  Giornale  dei  Scari,  and  \mh- 
lished  maps  and  reports  of  his  work,  some  of  them  extensive 
and  important  productions.     D.  Jan.  29,  18%. 

Fir  [.M.  Eng.  fir,  fur.  from  Dan.  fyr  :  0.  Eng.  furh  (in 

furli-wudu.  fir-wood')  ;  O.  H.  Germ,  forha  >  Mod.  Germ. 
Fohre  <  Teuton,  for/i-;  cf.  h&t.  guercu.'i.  oak]:  the  English 
name  for  all  coniferous  trees  of  the  genera  Al/ies  and  Pi- 
cea  (and  in  Great  Britain  even  the  native  pine  is  called 
Scotch  fir,  but  incorrectly);  but  there  is  a  prevailing  tend- 

ency to  restrict  the  name  to  the  group  represented  bv  the 
silver  fir  of  Europe  (Abies  pectinata),  the  balsam  firs  of  At- 

lantic North  America  (*4.  bolsamea  and  .4.  fruscri).  and 

the  noble  A.  grandis,  A.  amabili.s.  ami  A.  iiobi'/is  of  (.)regon and  California  ;  i.  e.  to  those  species  whicli  liear  lateral  and 
erect  cones,  the  scales  of  which  at  maturity  fall  away  with 
the  seeds.  Most  of  these  yield  fir  balsam.  (See  Balsa.m, 
Canada.)  The  numerous  species  of  the  other  main  division 
properly  take  the  name  of  spruce.  These  are  known  by 
their  cones  hanging  from  the  tips  of  branches  and  their 
scales  remaining  permanently  attached  to  the  axis.  Tliere 
is  a  peculiar  group  of  spruces  or  spruce-firs  represented 
in^  the  Northern  Atlantic  U.  S.  by  the  hemlock  spruce 
(Tsuga  canadensis),  and  in  and  W.  of  the  Rocky  Mountains 
by  the  noble  Douglas  spruce  (Pseudotsuga  douglasii).  Fir 
timber  generally  is  liglit.  soft,  and  white;  that  of  some 
species  is  excellent  for  masts  and  spars,  but  not  otherwise 

of  high  value.  That  of  (he  spruce  Is  more  valuable  than 
that  of  the  pi'Oper  lirs,  excepting,  however,  the  European 
silver  fir.  This  genus  furnishes  some  of  the  best  and  most 
available  evergreen  trees  for  ornamental  planting.  As  to 
the  Northern  and  Mi<ldle  U.  S.,  to  which  they  are  mainly 
adapted,  the  commonest  and  one  of  the  best  spruce  firs  is 
the  Norway  (Picea  excelsii).  much  excc'lling  (he  native  black 
spruce  {P.  lugra),  but  it  is  excelled  for  all  northern  regions 
by  the  beautiful  white  .spruce  (P.  a/bn)  ami  by  the  Menzies 
spruce  (A.  menziesii)  of  the  Rocky  jMountains.  As  to  the 
true  firs,  the  balsam  firs  of  North  America  are  very  short- 

lived ;  the  European  silver  fir  is  apt  to  die  down  from  the 
winter,  at  least  when  young;  and  it  remains  to  be  seen 
whether  any  of  the  magnificent  Western  species  are  suffi- 

ciently hardy  to  be  generally  planted  with  success. 

FirdausI,  fcH-r-dow'se'e  (sometimes  also  Firdnsi  and  Fer- 
dosee) :  Persian  epic  poet  of  the  tenth  century  a.  d.,  and  au- 

thor of  the  Shah-Ndmah,  or  Book  of  Kings,  a  national  his- 

tory of  Iran.  The  poets  real  name  was  Abu'l  Kasim  Man- sur ;  the  name  FirdausI,  Paradise,  by  which  he  is  known 
to  fame  is  apparently  a  nam  de  plume  or  complimentary 
title  given  him,  it  is  believed,  Ijy  his  patron  Sultan  Mah- 
niud,  but  other  explanations  of  the  name  are  found. 

The  main  facts  of  Firdausl's  life  are  fairly  certain.  He 
was  born  near  Tus,  in  Khorassan.  aliout  a.  d.  940  (Hijrah 
329).  By  birth  he  came  of  good  stock;  his  family,  though 
perhaps  in  moderate  circumstances,  were  of  the  Dihkan 
class,  or  old  landed  proprietors  in  Persia,  whom  the  Arab 
conquest  had  not  displaced.  In  the  Dihkan  families  the 
old  legends  and  historical  traditions  were  kept  alive  ;  the 

name  Dilikuii  became  tlicrid'ore  synonymous  with  historian. 
FirdausI  would  thus  naturally  have  an  inherited  aptitude 
for  the  subject  he  was  destined  so  nobly  to  treat.  That  he 
had  a  good  education  is  shown  by  his  mastery  of  Arabic 
and  Persian,  and  his  evident  familiarity  with  the  obsolete 
Paiilavi  (q.  v.).  At  the  age  of  twenty-eight  he  married, 
anil  of  his  two  children  the  younger,  a  daughter,  survived him. 

Firdansi's  real  literary  career  seems  to  have  begun  at 
the  age  of  thirty-six,  when  he  entered  uiion  his  life-work, 
the  composition  of  the  Slidli-Kdmalt.  to  deal  with  which  he 
was  eminently  qualified  alike  by  his  extended  studies,  his 
inlierited  syni|>atliy,  his  devoted  zeal,  and  his  poetic  talents. 
Abundant  historical  material  must  have  existed  in  Firdau- 

.si's  day  out  of  which  the  annals  of  ancient  Persia  could  be 
constructed.  Chronicle  histories  of  Jlcdia  and  Persia  ap- 

pear to  liave  been  kept  from  the  earliest  times,  if  Herodo- 
tus and  Kte.vias,  Moses  of  Khorene,  as  well  as  the  statement 

of  the  Bible,  Esther  vi.  1,  x.  2,  are  to  be  believed.  Under 
two  of  the  last  Sassanian  nionarchs,  Nushirvan  (Khosrav 
Anoshirvan.  a.d.  550),  and  especially  Yezdegerd  (about  a.  D. 
625),  collections  of  these  annals  are  said  to  have  been  be- 

gun. The  historian  D.-inishvar,  one  of  the  Dihkan  class, 
under  the  last-mentioned  ruler  compiled  a  chronicle  history, 

the  K/iofai-A'diniik,  Book  of  Kings,  in  tlie  Paiilavi  lan- guage. Three  centuries  after  the  Moslem  conquest  a  court 
poet,  Dakiki,  who  flourished  about  a.  d.  975,  under  the 
last  of  the  Samanian  princes,  had  begun  a  national  epic 
dealing  especially  with  the  reign  of  Guslitasp  and  the  estab- 

lishment of  the  religion  of  Zoroaster  (q.  v.),  but  he  had 
been  murdered.  There  was  an  opening  thus  created  for  a 
national  poet ;  Pirdau.si  seems  to  have  been  filled  with  the 
anil)itious  design  of  striving  to  gain  that  honor.  Through 
a  friend,  as  he  relates,  he  procured  a  cojiy  of  the  old  Pahlavi 
chronicle  of  kings,  and  immediately  began  work  iipon  his 
cherished  theme.  For  more  than  twenty  years  Pirdausi 
seems  to  have  worked  upon  the  subject  at  his  home  in  TQs. 
His  fame  doubtless  grew,  and  when  in  the  poefs  fiftieth 
year  a  new  monarch  and  zealous  patron  of  letters,  Malimud 
of  Ghazni  or  Ghazna  (a.d.  997-1030).  came  to  the  throne,  it 
is  natural  that  not  a  long  time  should  have  elapsed  before 
FirdausI  was  installed  at  court. 

Many  interesting  anecdotes  are  preserved  about  Firdansi's life  at  court,  and  his  skill  shown  in  poetic  contests.  The 
delighted  Mahmud  treated  the  laureate  rovally.  and  prom- 

ised him  1,000  gold  pieces  for  each  thousantl  couplets  of  his 
epic  as  they  were  completed.  FirdausI  preferred  to  hare 
the  payment  reserved  until  the  great  work  was  finished. 
His  design  was  to  spend  the  entire  sum  in  improving  the 
dikes  of  his  native  city. 

For  at  least  twelve  years  FirdausI  lived  at  court  and  con- 
tinued his  work  under  Mahmfufs  patronage;  but  jealousies 

were  rife,  and  enemies  had   meanwhile  arisen.     The  poet 
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was  sfiventy  yt'iirs  of  afjc  whoii  liis  nioiiuinciilal  work  of  00,- 
■  OUO  couplets,  or  120,000  lines,  was  linislied.  He  pi-csciited 
it  to  the  sultan  through  his  frieiid  Ayaz.  The  monarch 
ordered  an  elepliant  to  be  laden  witli  60,000  frold  pieces  and 

sent  to  tlie.  poet-laureate.  I'ut  the  sultan's  jealous  vizir, 
the  knavish  Hasan  Meimondi,  pi^rsuaded  .Mahiuud  to  change 
his  decision  and  to  substitute  00,000  silver  dihrcnis  for  the 
gold.  Firihuisi.  as  the  story  goes,  was  in  the  bath  when  the 
gift  arrived.  He  received  it  with  joy.  but  on  discovering 
the  deception  and  the  broken  |ironiise,  he  fell  into  a  furious 
rage.  He  at  once  divided  the  money  into  three  i>arts,  giv- 

ing 30,000  to  Ayaz,  and  distriliuting  the  remaining  40,000 
silver  pieces  equally  between  the  bath-steward  and  a  servant 
who  brought  him  a  glass  of  cordial.  He  then  sent  back  a 
reproachful  message  to  Alahmud.  The  latter,  incensed,  or- 

dered Firdausi  to  be  put  to  death,  but  on  the  morrow  re- 

vokeil  tins  cruel  mandate.  'J'he  aged  |ioet.  however,  in  bit- 
ter despair  fled  from  Gliazni,  leaving  behind  him  a  satire 

which  on  the  spur  of  the  moment  ho  had  composed  against 
Jlahmiid.  This  .satire,  which  has  been  preserved,  destroyed 

all  the  effect  of  the  poet's  former  noble  panegyric  on  the 
prince,  and  has  ever  lasted  a.s  a  tarnish  upon  the  name  of 

'  Mahmud. 
Ftjr  the  ten  years  that  remained  of  his  life,  Firdausi 

seems  to  have  been  a  wanderer.  He  went  first  to  the  region 
of  Masandaran;  thence  he  betook  himself  to  the  Khaliph 
Kader-l)illah  of  Baghdad,  by  whom  he  was  hospitably  re- 

ceived, and  for  whom  he  composed  a  poem  of  9,000  couplets 
on  the  love  of  Yusuf  and  Zaieiklia.  a  version  of  the  story  of 

Joseph  and  Potiphar's  wife  as  found  in  the  Koran.  Obliged again  to  flee,  he  sought  refuge  ultimately  with  the  governor 
of  Kohistan.  The  latter  made  elforts  for  a  reconciliation 
between  the  wronged  poet  and  the  angrv  sultan,  and  not 
without  success.  Firdaus!.  however,  had  meanwhile  re- 

turned to  his  old  home  in  Tus.  Thither  Jlahmud  sent  to 

him,  it  is  said,  the  once-promised  gold  pieces,  together  with 
a  robe  of  honor,  and  a  iiandsome  apology.  The  reconcilia- 

tion came  too  late.  The  aged  poet  had  just  died,  A.  D.  1020 
(X.  II.  411)  in  his  eightieth  year,  or  some  eleven  years  after 
the  completion  of  his  great  work. 

To  the  story  is  added  a  statement  that  the  Sheikh  of  Tils 

at  first  hesitated  to  grant  Firdausi's  body  the  proper  funeral obsequies,  on  the  ground  that  he  was  an  infidel,  and  leaned 
toward  the  old  faith  of  the  fire-worshi|;)ers.  Warned  in  a 
dream,  however,  the  sheikli  revoked  the  decree  and  Firdausi 
was  honorably  interred.  The  gift  sent  him  by  Mahmud  of 

Ghazni  was  ultimately  accepted  by  the  dead  poet's  relatives, 
and  employed  in  carrying  out  the  design,  which  in  his  life- 

time he  had  cherished,  of  improving  the  dikes  of  Tus. 

Firdausi's  Shah-Ndmali,  or  Book  of  Kings,  is  one  of 
the  great  epics  of  literature.  It  is  really  the  national  chron- 

icle of  Iran,  narrating  the  achievements  of  the  ancient  kings 
from  the  mythical  days  of  Kaiiimers,  the  first  King  of  Per- 

sia, down  to  the  Mohammedan  conquest,  a.  d.  641.  The 
most  interesting  portion  of  the  poem  is  its  first  half  or  two- 
tliirds,  down  to  the  invasion  of  Alexander.  Tliough  much 
of  the  material  is  legendary,  fabulous,  and  romantic.  Fir- 

dausi seems  in  general  to  have  followed  quite  faithfully  his 
sources  referred  to  above ;  and  iii  the  poem  there  is  un([ues- 
tionably  a  vast  store  of  real  history.  The  Shdh-Naihah, 
for  example,  has  thrown  much  light  on  many  historical  allu- 

sions in  the  Avesta  (q.  v.).  The  language  of  the  Sltah-Ndnmh 
is  in  general  a  pure  Persian,  comparatively  free  from  Arabic 
elements;  and  the  style  is  worthy  of  the  subject  and  not 
overhiden  with  an  excess  of  Oriental  richness  and  coloring. 
The  nature  of  the  poem,  a  sort  of  rhyming  chronicle,  pre- 

cludes real  epic  unity:  but  the  composition  of  the  book  is 
interest  ing  as  being  the  work  of  one  person.  Some  of  the 
best  parts  of  the  poem  are  the  episodes.  The  most  famous 
perhaps  is  that  of  Sohrab  and  Rustem. 

The  best  editions  of  the  text  are  by  Turner  ]Macan.  Shdli- 

Ndmah,  an  Heroic  Poem  (4  vols.,  t'alcut  ta,  1822-29) ;  bv  Jules 
Mohl,  La  Livre  des  Rom  (6  vols.,  Paris,  1831-68);  V'ullers, 
Schahname  (.3  vols.,  Leyden,  1877 — continued  by  Laudauer). 
There  is  a  complete  French  translation  by  J.  Jlohl,  Le  Livre 
lies  Tiois  traduit  et  commente  (7  vols.,  Paris.  1870-78);  also 
an  Italian  one  by  Pizzi.  Fin/nxi.  II  Lihro  dei  lie  (8  vols.. 
Turin,  1886-88),  and  an  unfinished  (iernuin  translation  by 
Kuckert,  Firdosis  Konigshuclt.  Hchiihname,  hrsg.  von  10.  A. 
Bayer  (Berlin,  1890).  Selections  in  German  are  by  A.  F.  von 
tihiick,  Ileldensaffen  des  Firdusi  (S  vols.,  Stuttgart.  1877); 
and  there  is  a  convenient  English  translation  and  abridg- 

ment bv  James  Atkinson,  ."ilidh-Ndmiik.  (London,  18;i3), 
of  whieli  a   handy  re|)rint    has  lieen   jiulilished  (\ew  York, 

1880).  Consult  also  Ouseley,  Persian  I'lielx.  Ferdnm  (Lon- 
don. 1840).  and  Gi'irres.  Heldenhiu-li  von  Inin  (Berlin,  1820). An  edition  of  the  Ynnnf  and  Znleililiu.  of  which  an  ex- 

tremely rare  manuscript  is  to  be  found  in  tlie  British  Mu.se- 
uin,  is  being  prejmred  by  Ktlie.  Furthermore,  regarding  the 
genuineness  of  some  minor  jjoenis  attributed  to  Firdausi, 
consult  Kthe  in  Munchner  ISiizungither  (1872-73). 

A.  V.  \ViLi,iA.Ms  Jackson. 

Fire:  .See  Fi.amk  and  Comislstion. 

Fire-alarms :  devices  used  for  giving  notice  of  the  occur- 
rence of  a  tires  classified  as  fire-alarm  teh^g'raphs,  automatic 

electric  fire-detectors,  and  mechanical  fire-detect(jrs.  In  the 
first  named  a  system  of  signal-boxes  is  distributed  over  a 
given  district,  and  eoiniects  by  electric  circuits  with  a  central 
station,  and  thence  with  a  series  of  alarm-bells  on  a  .second 
circuit.  By  giving  a  sigtud  at  one  of  the  boxes  the  place  of 
the  fire  is  telegraphed  to  the  central  station,  and  from  the 
latter  to  the  signal-VjelLs  at  the  local  stations,  to  direct  the 
engines  to  the  place  where  needed.  The  first  practical  trial 
of  a  fire-alarm  telegraph  system  was  ma<Ie  in  1801  in  Berlin 
and  New  York,  but  the  plan  was  much  modified  in  succeed- 

ing years,  and  a.s  thus  changed  was  fully  adopted  in  some  of 
the  cities  of  the  Kastcrn  States  before  being  put  into  regular 
use  in  New  York  in  1871.  Although  simjilc  in  ))rinciple, 
the  details  of  the  systc'in  are  somew-hat  com]j|ex,  and  for  a 
full  descrii)tion  the  reader  is  referred  to  the  U.  S.  patent  of 
Farmer  and  Channing,  dated  May  19, 1857.  It  is  well  known 
that  different  substances  or  mechanical  devices  change  their 
volume  or  position  with  change  of  temperature ;  and  if  we 
imagine  one  of  these  substituted  in  lieu  of  human  fingers  to 
break  or  close,  by  such  changes,  an  electric  circuit  connected 
with  alarm  mechanism,  we  have  an  idea  of  the  essential  prin- 

ciple of  a  self-acting  electric  fire-detector.  Mechanical  de- 
tectors depend  for  their  action  upon  agencies  altogether  me- 

chanical ;  such,  for  example,  as  tlie  burning  of  a  string  to  set 
the  annunciating  ap]ilianccs  in  motion. 

The  fire-alarms  of  most  interest  are  those  of  the  automatic 
electric  variety,  of  which  in  recent  years  a  number  have  been 
devised.  In  each  of  these  a  thermostat,  acting,  when  heated, 
by  change  of  form  or  position,  is  used  to  break  or  close  a 
circuit ;  but  the  arrangement  of  the  circuit  wires,  the  ther- 
mometric  devices,  and  the  accessory  mechanism  in  the  dif- 

ferent plans  are  widely  different. 
The  earhest  record  of  an  electric  fire-alarm  appears  to  be 

the  British  patent  of  N.  Rutter  (1847),  in  which  the  mer- 
curial column  of  a  thermometer  closes  the  circuit  when  the 

temperature  is  high  enough  to  be  dangerous.  A  galvanom- 
eter, alarm-bell  a|>paratus,  and  electro-magnetic  coil  are  in- 

cluded in  the  circuit.  Thermometers  properly  fitted  with 
wires  are  placed  in  important  parts  of  the  building,  so  that 
any  unusual  increase  of  temperature  becomes  instantly 
known.  On  the  completion  of  the  circuit  a  soft  iron  bar, 
detached  from  a  pernument  magnet,  falls  upon  the  detent 
of  a  spring  or  other  alarm,  putting  it  into  action,  and  at 
the  same  time  deflects  the  galvanometer  needle,  so  as  to 
show  the  place  of  the  danger.  Rutter  also  jjropbsed  the 

modified  use  of  his  invention  as  a  "  burglar-alarm  ''  and  for the  detection  of  undue  pressure  of  steam  in  boilers,  etc.  In 
1852  one  John  Hunter  suggested  applying  fusible  or  com- 

bustible conductors  to  render  electric  telegraphs  self -com- 
municating in  case  of  fires.  In  the  same  year  Price  patented 

a  thermoraetric  circuit-actuating  device,  the  principle  of 
which  has  been,  and  still  is.  in  practical  use.  Lloyd  de- 

scribes an  indicator  for  completing  the  circuit  by  means  of 
a  curved  compound  metallic  strip  made  of  steel  and  ham- 

mered zinc,  connected  with  one  battery  pole ;  the  other 
battery  pole  is  fixed  to  the  opposite  part  of  the  instrument. 
On  elevation  of  temperature  the  strip  straightens  itself  and 
completes  the  circuit.  Lloyd  describes  an  alarm  in  which 
a  detent  lever,  actuated  from  the  circuit,  releases  a  toothed 
wheel,  which  is  then  rotated  by  a  cord  and  weight,  where- 

upon a  suitable  escapement  causes  a  hammer  to  strike  a 
bell.  In  1857  Greenhow  patented  a  valuable  modification, 
in  which,  instead  of  setting  the  alarm  in  action  by  <!om- 
pleting  the  circuit,  the  same  effect  is  produced  by  break- 

ing it. 
In  1805  Charles  Dion,  of  Montreal.  Canada,  patented  in 

France  fire-alarms  embracing  contrivances  both  electric 
and  mechanical,  and  of  simple  and  scientific  construction. 
t)ther  apparatus  brought  forward  about  the  same  time  in- 

cluded tlie  use  of  thermometric  devices  that  under  ordinary 
conditions  themselves  form  a  portion  of  the  circuit,  so  that 
elevation  of  temperature  will  break  the  circuit  and  transmit 
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tilt!  alarm,  the  same  also  occiirriiij;  wln-n  the  circuit  is 
broken  by  accident.  Some  automatic  fire-alarms  have  been 
so  constr\icted  that  only  one  line-wire  is  required  for  any 
inimber  of  rooms  in  a  building,  and  the  sii,nial-boxes  of  the 
ordinary  alarm  telegraph  are  retained.  The  therniometric 
devices  or  thermostats  employed  for  initiating  the  action  of 
the  alarm  mechanism  are  of  various  kinds,  but  are  too  nu- 

merous for  detailed  description  here. 
The  ease  and  convenience  with  wliich  electricity  may  now 

be  applied  tend  to  render  merely  mechanical  lire-ahirras 
obsolete,  but  there  may  be  places  where  they  may  be  em- 

ployed to  some  advantage.  There  have  been  numerous  plans 
for  their  employment. 

Joseph  Smith  patented  in  Great  Britain  in  1802  a  fire-alarm 
set  in  motion  by  the  biu'ning  of  a  string.  In  another  device 
for  the  same  purpose  all  the  a])artments  of  a  building  were 
connected  with  a  single  one  by  means  of  tubes.  It  was  ex- 

pected that  the  occurrence  of  a  fire  in  any  apartment  would 
send  a  current  of  air  through  the  corresponding  tube,  and 
thus  make  it  manifest.  Still  another  device  employed  the 
rupture  of  a  brass  wire  softened  by  mercury,  brought  into 
contact  with  it  by  expansion  to  start  a  train  of  wheels,  and 

thus  ring  a  bell.  In  what  is  known  as  Tunnicliffe's  invention 
a  small  cylinder  of  gunpowder  is  furnished  with  a  fuse  ignit- 

ing at  200°  F.,  the  device  being  hung  to  the  ceiling  of  the 
room  and  the  explosion  sounding  the  alarm.  In  1872  F.  F. 
Herman  combined  with  an  alarm  a  gun-cotton  cord  con- 

necting with  the  wick  of  a  lamp,  to  light  the  latter  when 
the  alarm  was  started.  In  187:3  William  A.  Barnes  patented 
an  alleged  improvement  in  alarm  cartridges,  acting  on  the 

same  plan  as  T\innicliffe's,  but  not  so  liable  to  Ry  into  dan- 
gerous fragments  when  exploded.  Also  in  187::!  Henry  Fj. 

Brown  patented  a  contrivance  which  the  Patent  Office  lirief 

describes  as  follows :  "  The  detent  lever  of  a  wound-up  alarm- 
bell  mechanism  is  connected  with  the  arm  of  an  inflated  bel- 

lows or  air-chamber,  which  is  in  air-tight  communication 
with  a  tube  of  fusible  metal  running  through  the  rooms  to 
be  protected.  On  the  melting  of  the  closed  tube  by  a  fire  at 
any  point,  the  escape  of  air  collapses  the  air-chamber  and 
the  alarm  is  sounded."  This  modus  operandi  is  reversed  in 
the  contrivance  patented  in  the  same  year  by  Charles  H. 
Lehnis,  consisting  of  one  or  more  U-shaped  tubes  containing 
mercury,  one  arm  being  in  connection  with  a  closed  and  ex- 

hausted fusible  tube  extending  to  the  locality  to  be  guarded. 

In  Dion's  mechanical  application  of  his  funnel  therniometric 
device  the  balanced  lever  was  maile  hollow,  and  a  sphere  of 
some  heavy  substance  was  placed  therein  above  or  near  the 
point.  On  the  tilting  of  the  lever  by  the  upward  movement 
of  the  funnel  the  ball  rolled  out  against  the  detent  of  a  bell- 
sounding  device,  and  thence  into  the  mouth  of  an  inclined 
tube  that  conducted  it  to  a  receiver  in  the  office  of  a  hotel, 
for  which  class  of  buildings  the  apparatus  was  more  esi)e.- 
cially  designed,  the  balls  being  marked  with  the  numbers 
of  the  rooms. 

The  sidiject  of  avitomatie  fire-alarms  lias  received  much 
attention  from  inventors,  and  numerous  improvements  cal- 

culated to  extend  their  application,  or  to  remedy  real  or  ap- 
parent defects,  have  been  secured.  In  1881  was  patented 

an  ingenious  combined  fire-alarm  and  gas-lighting  mcehan- 
isra.  In  the  same  year  Peter  H.  Van  der  Weyde  patented 
the  combination  "with  a  pneumatic  fire-alarm  tube  of  a 
plunger  retained  by  a  piece  or  platx?  of  fusible  alloy,  which 

by  its  melting  will  cause  the  plunger  to  be  proiiel'led  by  a weight  or  spring  ami  act  upon  a  diaphragm  bellows  or  on  an 

air-pump,  and  operate  the  signal."  In  the  same  year  an- other inventor  patented  an  apparatus  in  which  the  idarm  is 
given  by  a  horn  or  trumpet  adapted  to  be  operated  by  a 
blast  of  air,  this  used  in  cfinnection  with  a  source  of  sujiply 
of  compressed  air,  a  suitable  valve,  and  means  for  operating 
the  device  from  a  distance.  In  18113  twenty-four  patents  re- 

lating to  fire-alarms  were  issued  in  the  U.  S.  Among  the 
patents  hitherto  issued  have  been  combined  electric  fire- 
alarms  and  call-bells,  combined  fire-alarms  and  extinguish- 

ers, combined  fire  and  burglar  alarms,  a  comliined  fire-alarm 
and  time-detector,  combined  fire  and  police  alarms,  a  com- 

bined fire  anil  telephone  telegraph  system,  and  an  apparatus 
for  testing  fire-alarms  and  an  apparatus  for  preventing  false 
alarms.  The  patents  of  course  include  fire-alarm  devices  of 
the  several  classes  already  designated,  and  comprise  a  wide 
variety  in  structure  and  method  of  operation.  One  of  the 
inventions  in  this  field  (patented  Aug.  8,  18i);i)  comprises 
the  combination  with  the  gas  pipes  containing  illuminating 
gas  in  a  building  of — with  other  mechanism — jiressure-in- 
Uucing  devices,  wliieh  are   nonnally  inert  until  heated  in 

Eye  and  lung  protector. 

such  a  manner  that  the  gas  becomes  the  meilium  for  actuat- 
ing the  alarm  by  transmission  of  impulses  imparted  by  such 

devices. 

The  importance  of  autonuitic  fire-alarm  apparatus  is  but 
beginning  to  be  adequately  appreciated.  Contrivances 
operating  on  similar  priiuuples  are  ca|iableof  being  success- 

fully applied  to  many  other  inir|ioses  ;  as,  for  example,  the 

detection  of  "heating"  ingrain-bins,  and  for  the  mainte- 
nance of  desired  temperature  in  various  industrial  opera- 

tions. James  A.  Wuitney. 

Fire-armor:  appliances  designeil  to  protect  the  respira- 
tory organs  against  smoke,  heat,  gas(w,  etc.  The  idea  of 

fire-armor  was  naturally  derived  from  that  of  submarine 
armor,  and  the  first  apparatus  of  the  kind  was  adapted  for 
either  use.  The  I^.  S.  patent  of  W.  H.  James,  granted  in 
1828,  describes  a  diving-dress  which  the  inventor  stated 
coidd  be  employed  "  in  mines  and  other  places  filled  with 
deleterious  gases,  whei'ein  it  may  be  used  with  perfect  safety 

and  very  great  advantage." In  this  apparatus  air  was 
supjilied  from  a  receiver 
placed  around  the  waist  to  a 
helmet  which  incloseil  the 
face  of  the  wearer.  Suitable 
devices  were  provided  by 
conducting  the  air  to  the 
mouth  and  for  preventing 

too  great  pressure  from  tlu- 
air  compressed  in  the  receiv- er. It  was  calculated  that 

an  aiiparatus  within  a  man- 
ageable compass  could  be 

made  to  hold  air  enough  to 
last  one  hour,  but  to  do  this 
a  pressure  of  1.5  atmospheres, 
or  about  225  lb.  to  the  sq. 

inch,  was  required.  This,  to- 
gether with  the  somewhat 

cumbrous  character  of  the  apparatus,  seems  to  have  led  to 
its  abandonment.  The  simpler  a]iparatns  of  51.  Galibert 

(see  p.  344  of  Dr.  Barnard's  Jfep.  Paris  £.rp..  1867)  has  an air-receiver  of  india-rublier  cloth,  from  which  the  air  passes 
by  a  tube  to  the  mouth  of  the  wearer,  the  expired  air  passing 
out  through  a  valvular  device  attached  to  the  nostrils.  A 
somewhat  similar  ajipliance  has  been  used  in  England,  the 

air  being  in  this  case  contained  in  a  sheet-metal  cj'linder 
strapped  to  the  back  like  a  fire-extinguisher. 

After  the  James  device  just  described  a  British  miner 

named  Roberts  designed  a  "  hood  and  mouthpiece,"  which attracted  considerable  attention,  and,  as  a  writer  of  that 

time  avers,  "its  efficacy  was  repeatedly  proved  in  the  pres- 
ence of  numerous  scientific  individuals,  amid  the  mo.st 

dense  smoke  arising  from  the  combustion  of  wool,  wet  liay, 
straw,  shavings,  and  large  quantities  of  sulphur,  in  tempera- 

tures varying  from  90°  to  240  F."  It  differed  somewhat  in 
details  of  construction  from  those  that  had  preceded  it,  but 
involved  no  material  change  of  princijile  in  its  operation. 

One  apparatus  brought  out  in  New  York  city  in  1873-74 
was  termed  an  "  eye  and  lung  jirotector,"  and  comprised  a mask  of  novel  construction  held  over  the  face  by  an  elastic 
band  passing  about  the  hea<l.  A  dujilex  shell,  formed  of 
thin  steel  covered  with  india-rubber,  fits  over  the  eyes  of  tlie 
person  using  the  device:  the  external  edges  of  the  rublier 
being  flexible,  and  so  shaped  as  to  fit  tight  around  the 
eyes  to  exclude  dust,  smoke,  etc.,  from  the  eyes :  while  the 
eyeholes  provided  in  the  shell  have  flexible  lips,  with  a  groove 
between,  which  receive  plates  of  transparent  mica,  a  tight 
joint  being  formed  between  the  mica  and  the  rubber.  Pro- 

vision is  thus  made  for  the  protection  of  the  eyes,  independ- 
ent of  the  respiratory  organs.  To  protect  the  latter  the 

duyilex  shell  is  provided  "with  a  curtain  of  porous  cloth, which,  being  gathered  in  at  the  bottom  by  means  of  a  string 
around  the  neck  of  the  wearer,  forms  a  semi-elastic  bag  over 
the  lower  portion  of  the  face.  In  this  is  placed  a  wet  sponge 
of  suitable  size  and  shape,  held  by  the  bag  against  the  mouth 
and  nostrils.  The  wearer  breathes  through  the  moist  sponge, 
which  eliminates  from  the  air  passing  through  it  the  dust, 
noxious  gases,  foul  odors,  etc.,  with  which  it  may  be  impreg- 

nated, and  also  cools  the  air  during  such  passage.  This  con- 
trivance has  been  used  on  several  occasions  very  effectively. 

In  San  Francisco,  on  July  28, 1874.  a  small  room  was  filled 

with  smoke  of  "pulo"  and"  tobacco  until  daylight  could  not be  seen  through  the  glass  doors ;  four  men  provided  with 
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the  "  pi'otoc'tor  "  roinainoil  in  this  atniosphcre  (liiriiifj  more 
thiin  iialr  ail  liour  wilhuut  iui'Dnvoiiiciicc.  On  Aug.  0.  1874, 
at  a  Iriai  at  Toronto,  ('ariachi,  persons  rcniaini'il  for  twenty- 
three  minutes  in  an  atniospliere  of  smoke  from  damp  straw 
ami  toljaeeo-stalks,  in  which  the  cliief  of  I  lie  city  fire  bri- 

gade found  it  impossible  to  remain  more  tlian  one  minute 
without  the  protector.  The  necessity  of  w(^tting  the  air- 
filteriiiK  material  on  each  occasion  when  desired  for  use 
could  perhaps  be  obviated  by  some  hygrosco])ic  treatment  of 
the  sponge;  for  this  purpose  glycerin  or  .some  other  neutral 
absorbent  of  moisture  probably  would  prove  efliciicious. 

A  dust-muzzle  or  respirator  is  used  where  grain  handled 
in  large  quantities  in  loading  vessels  from  elevators  or  ware- 

houses gives  off  clouds  of  almost  imipalpable  dust.  It  com- 
prises a  metallic  chamber  slia|)ed  at  its  inner  (^nd  to  fit  the 

mouth  and  nostrils  and  with  its  ouliT  end  provided  with 
perforations  which  admit  the  air,  and  from  wliich  it  passes 
to  the  respiratory  organs  through  a  filtering  material  placed 
within  the  chamber.  The  device  is  held  in  place  when  in 
iise  by  a  band  which  passes  over  the  head  of  tlie  wearer. 
The  addition  of  a  covering  for  the  upper  part  of  the  face 
would  make  this  device  a  cheap  and  simple  fire-mask. 

In  1888  an  improvement  in  supplying  a  fireman's  mask 
with  fresh  air  comprised  an  air-pi]>e  carried  along  the  hose 
of  the  engine  to  tlie  fireman  holding  the  hose-nozzle.  In 
-another  apparatus,  patented  in  1889,  jirovision  is  made  for 
breathing  at  will  (lirect  from  the  atmosphere,  or  through  a 
suitable  filter,  or  from  an  air-supply  pipe  suitably  arranged. 
Another,  made  public  in  18!)3,  contemplates  an  armor  to  be 
worn  by  a  fireman,  the  armor  supplied  with  air  and  having 
external  pipes,  each  provided  with  a  mask  capable  of  being 
placed  over  the  head  of  a  person  in  a  suffocating  condition 
to  renew  respiration  during  transport  to  a  place  of  safety. 

James  A.  Whitney. 

Firearms :  arms  loading  with  powder  and  ball ;  all  arms 
wliich  exjiel  their  charge  by  the  comlnistion  of  powder, 
whether  cannon,  such  as  guns,  howitzers,  mortars,  or  small- 
jirms,  such  as  muskets,  rifles,  pistols,  and  fowling-pieces.  See 
Artillery,  Cannon,  and  Small- arms. 

Fire-brick  :  brick  made  from  very  refractory  clay  and 
used  for  the  lining  of  furnaces,  stoves,  grates,  etc.  As  they 
are  largely  consumed  in  iron-making,  the  manufacture  is 
an  important  branch  of  industry  which  has  been  carefully 
perfected  by  experience,  and  is  now  largely  carried  on  at 
•certain  localities  where  the  somewhat  rare  materials  used 

for  the  purpose  are  most  easily  attainable.  Fire-brick  are 
usually  made  from  Fire-clay  (q.  c),  but  other  materials 
are  used  in  their  manufacture  ;  as,  for  example,  the  "Diiias 
brick,"  the  fire-brick  most  esteemed  in  Wales,  is  made  of 
pulverized  quartzoso  rock  cemented  with  a  little  lime.  In 
the  U.  S.  the  best  fire-brick  are  made  from  the  '■  Amboy 
-clay  "  (a  cretaceous  clay  found  in  New  .Jersey)  and  from  the 
fire-clays  of  the  coal  measures  of  Pennsylvania,  Ohio,  Illi- 

nois, and  Missouri.  In  the  manufacture  of  fire-brick  both 
plastic  and  non-plastic  clays  are  empiloyed.  In  the  use  of  a 
plastic  clay  like  that  of  New  Jersey  this  is  first  burned  in  a 
kiln,  losing  its  plasticity  by  the  process,  and  becoming  what 

is  known  as  "  cement."  This  is  then  coarsely  ground, 
mixed  with  from  one-sixth  to  one-tenth  of  plastic  clay, 
molded,  and  burned.  The  Jit.  Savage  fire-brick  are  made 
at  Mt.  Savage,  Mil.,  from  two  varieties  of  carboniferous 
fire-clay;  one  of  which  is  non-plastic,  in  its  natural  state 
has  the  properties  of  tlie  '•  cement  "  before  mentioned,  and  is 
treated  in  the  same  %vay.  The  Mt.  Savage  brick  are  of  great 
-excellence — being  equally  esteemed  with  the  Amboy  brick 
— and  are  extensively  used  throughout  the  U.  S.  At  Min- 
-eral  Point,  Tuscarawas  co.,  O.,  a  non-plastic  clay  is  found 
similar  in  appearance  and  properties  to  that  used  at  Mt. 
Savage.  It  is  here  manufactured  in  the  same  way,  and  the 
brick  made  from  it  are  scarcely  inferior  to  those  before 
mentioned.  In  all  factories  of  fire-brick  the  refuse  of  the 
kilns  is  ground  over  and  cemented  with  a  little  fresh  plas- 

tic clay,  and  in  this  way  brick  are  manufactured  which  have, 
great  power  to  resist  fire.  From  their  mode  of  manufacture 
the  most  refractory  fire-brick  are  necessarily  tender  and 
have  little  power  to  resist  mechanical  strain  or  violence. 
They  are  therefore  employed  only  for  the  central  portions 
-of  furnaces,  where  they  are  exposed  to  the  greatest  heat. 
Higher  up  in  the  blast  furnace  and  near  the  doors  of  pud- 

dling furnaces  brick  of  greater  strength  and  less  resistance 
to  fire  are  used.  These  are  made  in  large  part  of  plastic 
■clay,  to  which  more  or  less  .sand  is  added.  In  the  various 
parts  of  the  different  kinds  of  furnaces  used  in  smelting 

operations  brick  of  different  shapies  and  qualities  are  re- 
quired ;  hence  at  all  factories  may  be  .seen  bricks  of  various 

forms  and  sizes,  and  tho.se  in  which  the  materiaLs  are  difl'cr- 
ently  mixed.  As  all  iron  furnaces  frequently  require  to  be 
relined  with  fire-brick,  the  impression  generally  prevails 

that  they  are  rapidly  destroyed  by  the  action  of' the  heat. This,  however,  is  not  true,  as  the  liest  fire-brick  are  infusi- 
ble by  ordinary  means.  The  rapid  destruction  of  fire-brick 

wliich  takes  place  in  a  furnace  is  for  the  most  part  due  to 
the  union  of  the  iron  with  the  silica  of  the  brick,  forming  a 
fusible  slag;  in  this  way  the  brick  are  eaten  or  dissolved 
away.  In  the  selection  of  clay  for  fire-brick  it  is  imiiortant 
that  it  should  contain  as  little  iron,  lime,  soda,  potash,  etc., 
as  possible,  as  these  readily  combine  with  the  silica,  forming 
fusible  silicates.  The  price  of  the  best  fire-brick  in  the 
U.  S.  varies  from  sly.")  to  ̂ 60  per  1.000  at  the  kiln,  and  these 
are  made  at  comparatively  few  localities.  Cheaper  brick, 
and  those  of  somewhat  inferior  quality  and  yet  adapted  to 
most  purposes  for  which  fire-brick  are  used,  are  or  may  be 
manufactured  at  a  thousand  different  localities :  wherever, 
indeed,  a  reasonably  good  fire-clay  can  be  obtained.  See 
Brk  K.  J.  S.  Newberry. 

Fire-clay:  the  name  specifically  apjilied  to  the  beds  of 
clay  which  underlie  most  of  the  coal-seams  in  the  Carbon- 

iferous strata.  They  are  so  called  because  as  a  class  they 
are  very  resistant  to  the  action  of  fire.  These  clay-beds  are 
fine  sediments  which  accumulated  at  the  bottom  of  shallow 

pools  of  water,  subsequently  filled  up  by  growing  vegeta- 
tion. The  roots  of  aquatic  plants  penetrating  this  clay  have 

generally  abstracted  its  potash,  soda.  lime,  iron,  etc.,  and 
have  removed  such  a  percentage  of  silica  as  to  leave  it  with 
a  larger  relative  quantity  of  alumina  than  it  had  before  be- 

ing subjected  to  their  action.  Thus  they  have  taken  from 
it  its  more  fusible  ingredients,  and  have  imparted  to  it  the 
peculiar  property  it  possesses  of  remaining  unchanged  at  a 
high  heat.  Clays  very  like  fire-clays  are  found  underlying 
many  beds  of  peat,  and  in  such  circumstances  the  formation 
of  fire-clay  may  be  seen  going  on. 

In  the  U.  S.  there  are  two  varieties  of  fire-clay — the  one 
non-plastic,  and  specially  adapted  to  the  manufacture  of 
fire-brick ;  and  the  other  plastic,  and  used  also  for  fire- 

brick, and  for  pottery,  glass-pots,  etc.  In  the  first  class 
are  the  clays  of  Mt.  Savage,  Md.,  Mineral  Point  and  New 
Lisbon,  0.,  and  from  these  large  quantities  of  superior  fire- 

brick are  made.  The  second  class  includes  most  of  the  fire- 

clays of  the  coal  measures.  These  differ  ranch  among  them- 
selves as  regards  purity  and  excellence,  but  they  are  very 

largely  employed  for  the  manufacture  of  stoneware  and 
second-quality  fire-brick.  Analyses  are  given  below  of 

some  of  the  "best  and  best-known  fire-clays,  Nos.  2  and  3 
being  non-plastic  and  Nos.  4  and  5  plastic  clays: 

ANALYSES  OF   FIRE-CLAYS 

SUBSTANCES. No  1. 
No.  2. 

No.  3. 
No.  4. No.  6. 

17-34 
4.5  25 

2877 

7-78 

0-47 

13  74 50-4.5 

35-90 

1-50 

013 

0-20 

11-70 
49-ao 
37-80 

0-40 

UIO 

5-34 

59-95 33  85 

2-05 

0-55 

5-45 

Siiica   70-70 

21-70 Oxide  of  iron   
Lime   

Magnesia   

0-40 

0-37 

No.  1  is  from  Stourbridge,  England ;  2.  Mt.  Savage,  Md. ; 
3.  Mineral  Point,  O. ;  4,  Port  Washington,  0. ;  .5,  Spring- 
field, O.  J.  S.  Newberry". 

Fire-damp:  See  Marsh-gas. 
Fire-eater:  a  term  the  invention  of  -which  is  ascribed  to 

Col.  Howell  Rose,  of  Coosa  co.,  Ala.,  who  in  the  Southern 
Rights  convention  at  Montgomery  co.,  Ala.,  in  1851,  ap- 

plied this  epithet  to  the  avowed  Disunionists  of  that  body. 
The  term  was  afterward  applied  in  political  narlanee  to 
extremists  among  the  Southern  Rights  men,  whether  Dis- unionists or  not. 

Fire-engines:  machines  for  extinguishing  fire.  The 
earliest  fire-engines  were  huge  squirts  or  syringes  mounted 
upon  wheels.  These  are  known  to  have  been  used  in  Augs- 

burg as  early  as  1618.  The  transition  from  the  squirt  to  the 
pump  on  wheels  initiated  the  fire-engine.  The  improve- 

ment of  the  iHinip  was  a  matter  easily  reached,  but  by  slow 
stages,  and  by  the  middle  of  the  eighteenth  century  the  fire- 
engine  embodied  a  ]iractically  valuable,  though  mechanic- 

ally crude,  machine,  such  as  is  shown  in  the  Newsham  en- 
gine.    Two  of  these  were  taken  to  New  Vork  in  1732,  and 
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were  (loiibMe.ss  tlic  lirst  in  u.se  in  tlic  U.  S.  Floaliiij;  fire- 
-engines with  rot,iu-y  iiiunps  were  in  use  in  Englanti  before 

the  close  of  the  eighteenth  century.  Floating  steam  fire- 
engines  were  proiiosed  liy  an  luiglish  writer  in  1834,  and  in 

Newsham's  fire-eugiue.    FroifiadicLiuiiaiy  uf  Arts  and  Sciences,  1754. 

1850  a  pump  was  placed  upon  a  propeller  and  geared  with 
the  engine.  It  tlirew  600  gal.  per  minute  to  a  height 
greater  than  any  of  tlie  buildings  on  the  East  India  Docks, 
London.  The  utility  of  steam-power  for  the  purpose  in  land 
engines  had  been  demonstrated  eleven  years  before  liy 
Braithwaite  and  Ericsson,  but  these  engines  met  with  less 
favor  than  they  deserved.  The  first  steam  fire-engines  in 
the  U.  S.  were  made  in  1840,  altliough  the  earliest  American 
patent  on  improvements  was  that  of  A.  B.  Latta,  of  Cincin- 

nati, 0.,  May  32,  1855.  Self-propelling  steam  fire-engines 
have  been  constructed  at  various  times,  but  thus  far  expe- 

rience has  approved  tlie  use  of  horses  for  the  transfer  of  en- 
gines from  place  to  place  in  the  exigencies  of  practical  use. 

The  improvement  of  mannally  operated  fire-engines  had, 
however,  early  attracted  attention  in  the  U.  S.  The  earliest 
American  patents  rehiting  to  tlie  art  were  those  of  J.  Ker- 

sey, Apr.  13,  1707 :  S.  E.  Hamlin,  Aug.  30,  1799 ;  and  S.  E. 
Steward,  Dec.  6,  1803.  With  tlie  destruction  of  tlie  Patent 
Office  by  fire  in  1836  knowledge  of  the  structure  or  eliarac- 
ter  of  the  inventions  of  tliese  patentees  perished,  and  a  like 
remark  applies  to  tlic  inijirovements  covered  by  patents,  of 
which  there  was  one  in  1807,  three  in  1813,  one  in  1813,  and 
others  in  subsequent  years.  Successive  improvements,  fitting 
the  machine  for  all  tlie  vicissitudes  of  use  in  large  cities, 
have  made  the  steam  fire-engines  used  in  the  U.  S.  the  best 
examples  of  their  class  in  tlie  world. 

The  great  development  of  electricity  as  applied  to  the  arts 
has  led  to  its  proposed  use  for  the  propulsion  of  fire-engines. 
The  accompanying  cut  illustrates  an  engine  embracing  the 
principle  indicated.  It  was  patented  Dee.,  1891.  It  com- 

prises in  its  construction  among  other  things  the  "combina- 
tion of  a  wheeled  vehicle  having  a  frame,  a  rotary  jiumji 

Electric  fire-engiue. 

fixed  upon  the  front  part  of  the  fi'ame  and  having  its 
driving-shaft  extending  lengthwise  of  the  vehicle,  an  elec- 

tric motor  su])ported  ujion  tlie  vehicle  nearer  the  rear  axle, 
means  to  connect  said  motor  eitlier  with  the  wheels  of  the 

vehicle  to  propel  the  same  or  with  the  pump,  as  desired," 

the  engine  being  thus  .selt-|)r(jpelling  and  the  motor  u.sed 
for  propulsion  serving  also  to  throw  the  water-jet  through 
the  hose. 

Another  invention,  patented  on  the  .same  date,  relates  to 
chenucal  fire-engines  .so  called  (see  Fire-extinuihsiiers), 
and  has  for  its  object  due  provision  fur  carrying  hose,  so  as 

Combined  chemical  fire-engine  and  hose  cart. 

to  dispense  with  a  separate  hose-wagon,  and  also  the  conve- 
nient placing  and  support  of  the  tanks  which  contain  the 

extinguishing  agents.  The  hose  for  the  chemical  tanks  is 
carried  in  the  depressed  baskets  suspended  at  the  rear.  The 
chemical  tanks  are  of  cylindrical  form  and  are  placed  longi- 

tudinally one  at  each  side  of  the  frame,  and  between  them 
is  a  receptacle  for  the  desired  quantity  of  water-hose. James  A.  Whitney. 

Fire-escapes:  devices  to  facilitate  the  escape  of  persons 
from  burning  buildings.  The  common  fire-escape  is  simply 
a  system  of  fixed  iron  ladders  attached  to  a  building  to  per- 

mit descent  from  the  upper  windows,  ordinarily  with  a  plat- 
form or  balcony  provided  for  each  story.  Scores  of  complex 

machines  intended  for  use  as  fire-escapes  have  been  projected, 
but  reliance  is  still  had  by  firemen  upon  sectional  ladders 
manipulated  at  a  great  disadvantage  by  hand.  These  were 
in  use  previous  to  A.  D.  385,  as  also  were  flexible  ladders  with 
hooks  at  the  ends,  which  were  thrown  to  catch  upon  walls 
and  window-sills.  Telescopic  tubes  raised  perpendicularly 
from  a  base-frame  by  means  of  a  screw,  and  carrying  a  bas- 

ket large  enough  to  hold  several  pei'sons,  also  lazy-tongs,  or 
jointed  superposed  bars  lifting  a  platform,  were  also  known 
at  that  date.  Both  of  these  principles  of  operation  are  em- 

braced in  numerous  fire-escape  apparatus  projected  in  recent 
times. 

Apart  from  fixed  ladders  attached  to  the  building,  and 
the  sectional  ladders  of  the  hook-and-ladder  companies,  fire- 
escapes  may  be  classified  as  of  six  varieties.  Of  the  first 
class,  one  of  the  most  efficient  was  brought  forward  about 
the  middle  of  the  nineteenth  century  and  was  known  as  the 

"  sling  "  fire-escape.  It  com)irised  a  rojie  passed  over  a 
sheave  temporarily  hooked  to  the  window-sill,  the  rope  being 
furnished  at  one  end  with  a  slingor  loop  serving  the  purpose 
of  a  seat,  and  also  with  a  belt  passing  around  the  waist ;  the 
opposite  portion  of  the  rope  being  grasped  by  the  hand,  and 
slowly  paid  out  until  the  person  was  let  gently  to  the  ground. 
Tlie  same  principle  has  been  reapplied  with  various  addi- tions and  modifications.  In  the  second  class  a  number  of 
ladders  lie  flat  upon  a  vehicle  during  transport  from  place 
to  place,  and  when  required  for  use  are  lifted  to  a  nearly 
vertical  position,  and  then  moved  out  longitudinally,  one 
from  the  other,  until  their  utiiHJst  limit  is  reached.  In  the 

third  class  the  apparatus  comprises  a  strong  sail-cloth  tube 
distended  by  a  hoop  at  the  upper  end,  attached  to  a  window, 
the  diameter  of  the  tube  being  such  that  a  person  sliding 

down  could  regulate  his  speed  by  passing  his  elbows  out- 

ward against  the  sides.  The  tube"  should  be  stretched  from 
the  window  to  the  front  at  an  angle  of  45°.  That  it  pro- 

vides for  the  safe  descent  of  jiersons  from  a  great  height 
without  danger  has  been  often  demonstrated  by  experi- 

mental trials:  among  others,  bv  one  in  the  neighborhood  of 

the  city  hall  in  New  York  in  '1869.  Another  apparatus  is 
constructed  with  a  telescopic  tube  to  be  elevated  from  the 
sidewalk,  and  formed  at  its  lower  end  with  a  curved  outlet 
to  gradually  check  the  rapidity  of  tlie  descent.  The  fourth 
or  lazy-tong  system  is  ojien  tci  the  apparent  objection  of  be- 

ing somewhat" complieatod,  but  its  ])ractical  operation  dates from  the  fourth  centnry.  when  the  plan  was  employed  for 

raising  soldiers  to  the  tops  of  walls.  The  "  lazy-tongs  "  have been  actuated  by  various  combinations  of  screws,  gearing, 

etc.  A  tolerably"  efficient  device  of  the  fifth  class  was  pro- posed, and  to  a  slight  extent  adopted,  in  England  in  the 
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hcKiniiiiig  of  the  nineteenth  eentury.  Tt  consisted  of  a 

stroiij;  jiole  of  from  '-'S  to  40  feet  in  Iciiirtli,  siinnoiiMli'il  l)V 
an  iron  cross-liar  designiMl  to  rest  aijaiiist  tlie  side  of  the 
building  and  to  keep  the  pole  from  turning.  About  3  feet 
from  its  upper  extremity  the  pole  carrii'd  a  pulley,  over 
wlii(di  was  a  rope  having  at  one  end  a  basl<et,  tiic!  rope  being 
worl<ed  from  the  pavement  to  raise  and  lower  th(^  liasl<et. 

Tlu>  rope,  pulley,  and  Vjasket  hav(^  been  I'reijuently  combined 
with  a  laddc^r,  tlic  last  taking  tiie  place  of  tile  ])olc  pre- 

viously described.  The  most  uscfid  exaniiile  of  tlie  sixth 
class  is  tlie  fire-escape  of  Ranald  jVIacdonald.  of  Hro<iklyn, 
N.  Y.,  in  which  thin  wire  ropes  are  joined  liy  rounds  formed 
of  gas-pipe,  thus  forming  a  flexil)le  laiidcr  wliieli  is  wound  on 
a  portable  reel  when  not  in  use.  but  wliich  nuiy  be  I'eadily  ex- 

tended from  an  upper  window  in  case  of  emergency. 
A  fire-escape  apparatus  preferalily  sliould  be  a  fixture  of 

the  building  and  so  ari'angcd  as  to  permit  the  rescue  of 
persons  from  the  dwelling  as  well  n>i  to  permit  their  volun- 

tary escape.  An  apparatus  invented  by  Dr.  Abraham  W. 
Lozier.  of  New  York  city,  and  patented  in  1HK4.  has  lieen 
carefully  designed  to  meet  these  conditions.  A  fixed  laildcr 
is  surrounded  by  a  protecting  ca.se  which  can  be  opened  from 
the  street,  an  alarm  being  automatically  sounded  within  the 
building  when  the  case  is  thus  opened.  It  may  also  be 

opened  from  within  to  afi'ord  access  to  the  ladder  to  the  oc- 
cupants of  the  building,  the  ladder  being  arranged  in  con- 
venient relation  with  a  window  platform.  Interest  in  the 

subject  appears  to  be  greatly  on  the  increase  with  inventors. 
During  the  years  1888-1892  inclusive  no  less  than  333  U.  .S. 
patents  were  granted  on  fire-escapes.    James  A.  WniTXKV. 

Fire-extiiigiiisliers :  apparatus  for  extinguishing  fires 
either  by  means  of  water  or  by  non-eombustible  gases.  The 
term  technically  considered  excludes  fire-engines,  although 
the  principle  of  operation  may  be  similar  in  both. 

The  original  fire-extinguisher,  in  the  sense  in  which  the 
term  is  now  generally  used  and  understood,  was  the  inven- 

tion of  William  A.  Graham,  of  Lexington,  Va.,  who  filed 
his  applications  for  a  patent  in  Nov..  1837.  The  patent 
was  issued  more  than  forty  years  later,  in  .July.  1878,  and  its 
validity  was  sustained  in  a  Federal  decision  six  years  after. 

Among  other  things  Graham  claimed  as  his  invention  "  the 
methoii  of  extinguishing  fires  by  means  of  a  properly  directed 
stream  of  mingled  carbonic  acid  gas  and  water  projected  by 
the  pressure  or  expansive  force  of  the  mingled  mass  from 
which  the  stream  is  derived  "  ;  also  "  the  combinatiim  of  fixed 
pipes  or  tubes  arranged  by  o;  through  a  building  with  a 
stationary  or  fixed  fountain  or  tank,  for  forcing  mingled 
carbonic  acid  gas  and  water  by  its  own  elasticity  through 

said  pipes"  ;  also  "  the  combination  of  a  strong  vessel  for  con- 
taining the  mi.xture  of  carbonic  acid  gas  and  water  under 

pressure,  with  a  stop-cock,  flexible  hose-tube,  and  a  nozzle." 
The  carbonic  acid  gas  was  compressed  in  the  liquid  either 
by  artificial  pressure  or  by  generation  therein.  Graham 
claimed  to  be  the  discoverer  of  the  fact  that  "carbonic 
acid  gas  compressed  in  water  in  the  [iroiiortion  of  ten  or 
more  volumes  of  gas  to  one  of  water,  in  portable  fountains 
or  fixed  reservoirs,  could  be  usefully  applied  to  extinguish- 

ing fires":  and  that  he  had  "devised  suitable  apparatus  by 
which  a  stream  of  gaseous  water,  by  the  elastic  force  of 
the  gas,  would  be  projected  a  distance  of  40  feet,  so  as  to 

quickly,  cheaply,  and  effectually  subdue  the  fire."  Graham 
died  in  1857  after  twenty  years  of  vain  enileavor  to  convince 
the  Patent  Office  of  the  patentability  of  his  invention.  Twelve 
years  later  certain  foreign  inventors,  who  probably  had  no 

knowledge  of  Graham's  invention,  received  a  U.  8.  patent embracing  its  principle,  but  were  unable  to  carry  back  the 
date  of  their  discovery  of  it  beyimd  1861.  whereas  it  was 
shown  that  Graham,  aside  from  his  application  for  a  patent 
in  1887,  had  successfully  made  and  used  an  apparatus  em- 

bodying the  discovery  as  early  as  18.53.  This  appeared  in 
long  subsequent  litigation.  In  187G  the  administrators  of 
Graham  filed  a  new  application  for  a  patent,  which  was  re- 

jected on  the  ground  of  delay  and  long  public  use.  On  .hine 
14,  1878,  an  act  of  Congress  was  passed  which  revised  the 
original  application  of  forty-one  years  before,  and  u])on  this 
the  patent  was  finally  issued.  Drawings  which  accompany 
his  patent  specification  show  the  mechanical  structure  of 
the  ajjparatus  to  have  been  soiiiewhat  crude,  but  Graham 
appears  to  have  been  beyond  question  the  originator  of  that 
class  of  fire-extinguishers  which  dc^pend  for  their  oiieration 
upon  the  combined  use  under  pressure  of  carbonic  acid  and 

water.  In  1851  what  was  known  as  the  Philips  fire  "ainiihi- 
lalor  "  was  tested  with  experimental  success.     Its  operation 

depended  upon  the  chemical  evolution  of  certain  non-com- 
bustible gases  in  connection  with  the  vapor  of  water. 

Among  the  various  modifications  of,  and  jiractical  im- 
provements upon,  the  Graham  extinguisher  was  the  emiiloy- 

ment  in  1807  of  a  sealed  glass  vessel  to  hold  the  acid,  which 
is  fractui-ed  on  occasion  by  suitable  mechanical  devices; 
also  the  use  (in  1870)  of  one  or  more  perforated  plates,  par- 

titions, or  diaphragms  arranged  within  a  portable  fire-ex- 
tinguisher and  below  tlie  acid  vessel,  to  distribute  the  acid 

through  the  alkaline  solution  previously  provided  therein.  U> 
facilitate  the  chemical  action,  anil  to  prevent  the  accumula- 

tion of  the  acid  at  the  bottom  of  the  vessel.  Previous  to 
this,  in  1868,  an  ajiparatus  was  made  that  when  used  was  in- 

verted, having  the  elTeet  of  mixing  dry  acid  on  a  forami- 
nous  internal  shelf  with  the  water  already  charged  witli  the 
opposite  material,  thus  producing  and  charging  the  water 
with  carbonic  acid  gas,  which,  upon  the  opening  of  the  cock, 

forciljly  discharged  thi>  water  from  the  ves.sel."  In  an  ap- 
paratus patcmted  in  1888  a  charge  of  [leculiar  composition 

is  placed  in  the  upjier  part  of  tlie  closed  chamber  contain- 
ing the  li<iuid.  and  being  ignited  produces  a  gas  which,  ac- 

cumulating until  a  higli  pressure  was  reached,  remains  to 
exert  a  constant  pressure  upon  the  water.  The  apparatus  is 
kept  continually  under  pres.sure,  and  in  this  respect  acts 
mechanically,  upon  the  same  principle  as  that  of  the  first 
fire-extinguisher  ever  made,  the  compressed  gas  in  the  one 
case  being  siuqily  an  equivalent  for  the  compressed  air  in 
the  other.  The  Babcock  extinguisher  is  filled  with  a  solu- 

tion of  bicarbonate  of  soda,  and  has  in  its  upper  part  a  ves- 
sel of  acid  suspended  by  lateral  pivots  to  a  stirrup  depend- 
ing from  the  tojj  of  the  apparatus.  The  stopper  of  this  ves- 

sel is  worked  by  a  rod  through  the  top  of  the  extinguisher. 
By  withdrawing  the  stopper  the  vessel  tilts  over,  and  mingles 
the  acid  with  the  solution,  thereby  discharging  the  carbonic 
acid  from  the  latter.  An  improved  method  of  generating 
gas  in  fire-extinguishers,  patented  in  1890,  consists  in  first 
mixing  hydric  sulphate  with  a  .solution  of  sulphite  of  soda 
or  other  sul[ihite.  and  then  throwing  the  mixture  into  a  solu- 

tion of  a  carbonate  contained  in  the  main  vessel  of  the  ex- 
tinguisher. 

As  carbonic  acid  at  ordinary  temperatures  is  heavier  than 
air,  and  much  heavier  than  air  heated  by  conflagration,  it 
has  been  contended  that  the  extinguishing  agent  tends  to 
descend  through  the  burning  material  before  fully  accom- 

plishing its  purpose.  To  meet  this  difficulty  an  elaborate 
apparatus  operating  with  heated  extinguishing  gases  was 
patented  in  1888.  In  this  a  furnace  is  so  combined  with  a 
blower  and  air-conducting  pipe  that  air  for  the  combustion 
of  the  fuel  is  found  below  the  latter  to  provide  for  its  con- 

version into  carbonic  oxide,  and  above  the  fuel  to  convert 
this  oxide  into  carbonic  acid.  The  latter  passes  into  the 
flues  of  a  steam-boiler,  shown  liorizontally  at  the  right  of 
the  figure,  and  generates  steam  in  the  boiler.  The  steam  is 
used  to  run  the  blower,  and  any  surplus  may  be  turned  into 
the  furnace  to  assist  in  the  production  of  the  extinguishing 
gases.    The  latter  pass  into  the  outlet  pijjes,  shown  as  curved 

Fire-extinguistier  using  hot  gases. 

in  the   figure,  from  which   they  are  passed  to  the  fire  to 
l)e  subdued.     A  supjilemental  carbonic  acid  reservoir  is  so 
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arranscil  lluit.  its  contents  may  pass  to  ami  niiiifilc  with 
tlie  uxtinfjuisliiiif;  f;asus  from  the  fui-nai;i',  Ihei'o  beinfj  snlli- 
cient  hi'at  to  expand  the  carbonic  acid  to  tlie  reijuisilc  rela- 

tive decree  of  lijjhtness.  The  apnaralus  is  intended  to  be 
supported  upon  a  suitable  wheelcil  frame,  so  a-s  to  be  readily 
transported  from  |)laee  to  place. 
Numerous  accidents  have  occurred  on  railways  residtinj; 

in  the  burning  of  the  wrecked  cars  from  fire  communicated 
from  the  heating  stoves.  To  provide  against  this  various 
plans  for  automatically  extinguishing  the  tire  in  the  stove 
in  the  event  of  derailment  or  collision  have  been  devised. 
In  one  of  these,  patented  in  1888,  a  reservoir  lillcd  with 
water  or  other  extinguishing  agent  is  so  suspended  that  it 
retains  its  normal  vertical  jiosition  wlien  its  supporting 
frame  or  casing  is  tilted.  In  the  upsetting  or  wreck  of  a 
car  the  change  from  a  vertical  to  an  inclined  position  on 

the  part  of  tlie  frame  produces  a  coi'responding  change  in 
the  relative  positions  of  the  reservoir  and  the  casing.  This, 
through  suitable  mechanism,  is  caused  to  actuate  a  valve 
which  opens  the  reservoir,  and  through  a  s\iitable  connecting 
pipe  causes  the  water  or  other  extinguisliiug  material  t<i  be 
directed  into  the  fire-box  of  the  stove  to  extinguish  the  fire 
therein. 

The  transition  from  a  fire-extinguisher  small  enough  to 
be  carried  on  the  back  to  one  sufficiently  large  to  reciuire 
wheels  was  easy  and  natural,  and  under  the  name  of  chem- 

ical fire-engines  these  latter  have 
been  put  in  practice,  with  a 
measure  of  success.  Among  the 
alleged  improvements  is  one 
(186i))  in  whicli  there  is  arranged 

upon  a  truck  or  carriage  "  two 
or  more  cylinders  or  reservoirs, 
connected  by  pipes  which  are 
controlled  by  stop-cocks,  and 
which  connect  with  an  issue- 
pipe  or  nozzle  conunon  to  all  tlie 
pipes,  so  that  in  extinguishing 
a  fire  one  reservoir  may  be  re- 
supplied  while  another  is  being 
exhausted,  and  thus  a  continu- 

ous supply  and  stream  be  kept 

up  and  thrown  upon  the  fire." 
Another  apparatus,  produced  a 
year  or  two  previous,  was  con- 

structed with  a.  chamber,  in  the 
upper  part  of  which  was  placed 
the  gas-generating  material,  de- 

terminate portions  of  this  latter 
being  brought  automatically 
from  the  chamber  and  mingled 
with  the  stream  of  water  ejected 

by  a  forcing  pump.  In  another  a  stream  of  carlionic  acid 
gas  from  a  separate  receptacle  was  caused  to  mingle  with  the 
jet  issuing  from  an  ordinary  fire-engine.  Grenades  or 
bombs,  so  called,  filled  with  suitable  fire-extinguishing  sub- 

stances and  designed  to  be  thrown  by  tlie  hand,  and  to  frac- 
ture on  falling  in  the  fire,  have  been  made,  and  are  claimed 

to  operate  witTi  success. 
Numerous  methods  have  been  proposed  for  insuring  the 

automatic  action  of  fire-extinguishing  apparatus  through 
the  inevitable  increase  of  temperature.  Pipes  extending 
from  a  central  reservoir  charged  with  water  or  extinguish- 

ing gases,  and  provided  with  fusible  plugs  or  actuated  by  a 
thermostat,  have  been  largely  and  successfully  introduced  of 
late  years.  James  A.  Whitney. 

Fireflies:  nocturnally  luminous  coleopterous  insects  of 
the  families  Lampiirid(P.  and  ElaterixUc,  the  former  includ- 

ing the  glowworms.  According  to  some  writers,  some  of 
the  Fxilgoridm,  which  are  hemipterous  insects,  are  luminous 
also,  but  the  weight  of  the  evidence  is  quite  to  the  contrary. 
The  luminous  organs  of  fireflies  and  glowworms  are  com- 

posed of  yellow  masses  of  cells  filled  with  granular  matter 
and  traversed  by  many  traehere.  It  is  now  generally  held 
that  the  light  is  produced  by  the  slow  combustion  of  granular 
and  perhaps  fatty  matter,  oxygen  lieing  abundantly  supplied 
by  the  tracheie.  Phosphorus  does  not  appear  to  be  present 
in  any  noteworthy  amount  in  the  luminous  matter.  Spec- 

troscopic examination  of  the  light  of  insects  of  both  fami- 
lies gives  a  very  beautiful  continuous  spectrum  without 

lines.  The  fireflies  of  Central  and  South  America  are  chief- 
ly ElateridiB  of  the  genus  Pi/rophnrus.  They  generally 

give  a  very  intense  light,  wliich  cc'iues  from  two  spots  oil 

Bicarbonate  of  soda 
solution. 

Babcock's  flre-extinguisher. 

tlie  prothorax.  The  U.  S.  have  somu  J-.'/dtrriilip  with  liniii- 
nous  larva'  (Mclnmic/en).  The  common  "  lightning-bugs  "'  of 
the  U.  S.  are  of  numerous  species,  all  LoiiipyrUlm^iiwd  most- 

ly of  the  genera  Photinus  and  Plinturin.  J'/iciturix  penii.si/l- 
vaniv.a  is  the  most  common.  P.otli  sexes  arc  wingi'd.  I'ho- 
tinu-1  is  distinguished  from  the  old  genus  JAtnqti/ri-i  by  the 
females  being  winged.     See  Glowworm. 

Fire-hole  River :  a  river  of  Wyoming ;  the  main  fork  of 
Madison  river;  flows  from  Mailison  Lake,  a  sheet  of  water  of 
some  60  acres  area.  N.  W.  through  I  he  Kire-hole  Basin,  one 
of  the  most  remarkable  geyser  regions  of  the  National  Park. 
See  Yellowstoxe  inationai^  Park. 

Fire  Island  Beach :  a  low,  sandy  spit  of  land  broken  by 
a  few  inlets  :  .se])arates  the  Great  South  Bay  of  Long  Island 
from  the  Atlantic.  It  is  some  fiO  miles  in  length,  and  be- 

longs to  the  township  of  Brookhaven.  Suffolk  co.,  N.  Y.  At 
its- western  extremity  is  Fire  island  inlet  and  a  lighthouse  of 
brick  166  feet  high,  with  a  flashing  light  of  the  first  order; 

lat.  40'  37'  54"  K,  Ion.  73"  12  48"  W. 
Fire-insurance  :  a  ffirin  of  business  enterprise  in  which 

for  a  consideration  called  a  premium,  and  under  suitable 
conditions,  compensation  to  a  specified  extent  is  guaranteed 
to  property-holders  for  loss  arising  from  fire.  Like  other 
kinds  of  insurance,  it  is  the  bearing  of  the  losses  of  the  few 
by  the  contributions  of  the  many.  If  this  is  done  simply 
by  and  among  the  members  of  an  organization  the  plan  is 
called  mutual;  if  it  is  done  by  a  corporation  issuing  its 
policies  to  applicants  who  pay  an  agreed  premium  and  shift 
the  hazard  over  upon  the  comiiany  it  is  called  joint  stock. 
The  practice  of  fire-insurance  is  modern.  Marine  insurance 
preceded  fire  by  at  least  two  centuries,  and  apparently  it 
was  not  until  1609  that  fire-insurance  was  established,  when 
a  scheme  was  suggested  in  Germany  for  insuring  the  houses 
of  subjects  by  the  Government.  Count  Anthony  von  Olden- 
burgh,  to  whom  the  plan  was  presented,  admitted  its  merit, 
but  feared  if  he  engaged  in  it  that  Providence  might  be 

tempted,  his  people  displeased,  and  himself  accused  of  ava- 
rice. As  Walford.  the  historian  of  insurance,  remarks.  "  but 

for  this  superstitious  fear  the  (Jermans  might  have  claimed 
the  credit  of  laying  the  foundation  of  the  present  system  of 

fire-insurance."  There  does  not  appear  to  be  any  public 
record  of  definite  action  in  regard  to  fire-insurance  until  the 
year  1681,  when  on  Oct.  15  an  English  insurance  fund  was 
formed  by  act  of  the  corporation  of  Londfui ;  but  the  first 
regular  fire-insurance  oifice  was  not  started  until  1606. 
thirty  years  after  the  great  Londrm  fire.  The  name  of  the 
company  was  the  Amicable  Contribution.  This  name  was 
changed  in  1718  to  the  Hand-in-Hand.  This  was  a  mutual 
company  and  is  still  in  existence.  Thus  fire-insurance  existed 
in  P^ngland  for  seventy  years  before  it  first  developed  in  or- 

ganized form  in  North  America.  To  some  extent  it  was  prac- 
ticed through  agencies  or  individuals  prior  to  1752;  but  on 

Apr.  13  in  that  year  the  subscriliers  to  the  first  American  in- 
surance scheme  met  in  the  court-house  in  Philadelphia  and 

elected  twelve  directors,  Benjamin  Franklin's  name  standing 
at  the  head  of  the  list.  This  was  the  Philadelphia  Contribu- 
tionship,  and  the  company  is  still  extant.  From  this  small 
beginning  has  grown  a  volume  of  business  as  startling  in  its 
magnitude  as  it  is  important  and  beneficent  in  its  reach. 
The  amount  covered  in  1893  by  fire-insurance  in  the  U.  S. 
is  approximately  ten  times  as  great  as  was  the  entire  prop- 

erty valuation  of  the  country  when  the  first  company  was 
organized,  the  fire-policies  extant  covering  .f  24,000.000.000 ! 
Early  figures  are  not  available,  but  the  more  recent  devel- 

opment of  fire-insurance  in  the  U.  S.  is  indicated  by  the  fol- 
lowing table : 

YEARS. 
Prop^rtv  vRluatioas in  tiie  U.  S. 

Amounts  iniured. 

Percenta^i 

insured. 

I860   
$16,1.59,616.068 3n.0(;8..'iI8..W7 

48.642.flon.ono 6a.6io.ooo.onu 

$1.681.255,6nfl 
5,n44,8W,-I9.5 
9.1.'i2.t6S,479 

19.091,831.250 

10-41 
l.fTO   

IHHO                              

16-78 
20  90 

1890                   30-41 

Thus  in  thirty  years  fire-insurance  in  the  U.  S.  multiiilied 

more  than  eleven"times.  while  property  multiplied  less  than four  times.  The  amount  of  the  increase  is  not  so  very  as- 
tonishing when  it  is  remembereil  that  every  industry  in  the 

U.  S.  enlarges  phenomenally,  but  the  ratio  of  increase  or 
the  values  to  be  insured  is  illustrative  of  the  vigor  and  in- 

dustry with  which  the  business  has  been  prosecuted.  If 
one-half  of  the  above  valuations  represents  land  and  other 
incombustible  properties  or  improvements, then  two-thirds 
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of  the  biirna.l)li'  property  of  the  V.  S.  is  protected  l)y  iiisiir- 
aiR-e,  ii  I'liet  wliieli  throws  an  importiint  Iif,'ht  on  tlic.  Imsiness 
p<)S>ibililies  "t  the  present  era  tliroiigh  tlic  pruteelion  of 
credits  and  the  enlargement  of  enterprises  wliieh  would  be 
impractieal)le  but  for  the  re-enforcement  which  insurance 
affords.  This  is  of  universal  application  wlierever  insurance 
is  generally  practiced. 

Aecordiiif;  to  the  best  information  obtainable  there  are 
(1S93)  over  (iOO  companies  prosecuting  fire-insurance  in  the 
U.  S.,  as  follows  : 

U.  S.  joint-stock  fire-insui-ance  companies   3fJ8 
U.  S.  mutual  fire-insurance  companies    313 
U.  S.  marine  insurance  companies       14 
Foreign  marine  insurance  companies       13 
Foreign  fire-insurance  companies       41 

Total    617 

The  marine  companies  do  but  little  fire-insurance,  and 
the  mutuals  (except  tlie  factory  mutuals)  confine  their  op- 

erations mainly  to  the  insurance  of  farm  and  village  ri.sks. 
The  great  bulk  of  the  business  is  covered  by  those  known  as 

the  "  agency  companies" — the  domestic  joint-stock  and  the 
foreign  fire  comiianies. 

The  Agencii  Si/s/em. — When  offices  were  few  and  confined 
mainly  to  the  seaboard,  inland  towns  and  cities  were  with- 

out facilities  for  insurance  except  as  they  were  obtained 
through  correspondence.  Gradually  agencies  were  planted 
in  the  hands  of  merchants  and  bankers,  but  the  rapid  sjjread 
of  the  business,  as  tabulated  above,  soon  drew  to  it  men  who 
made  insurance  their  vocation,  and  in  due  time  the  entire 
country  became  covered  with  a  network  of  agencies,  until 
there  are  not  less  than  50,000  persons  now  engaged  in  the 
various  branches  of  the  agency  l)nsiness  in  the  tJ.  S.  Some 
of  the  larger  companies  employ  3,000  agents  each,  and 
many  of  them  .500  or  more.  1  he  local  agent,  a  resident  of 
the  town  where  domiciled,  is  a  sort  of  resident  autocrat. 
In  the  larger  places  he  employs  solicitors  and  sub-agents, 
and  has  an  office  with  clerks  and  assistants.  Next  to  the 

local  agent  comes  the  special  agent.  lie  is  a  trusted  repre- 
sentative of  the  company,  selected  for  his  knowledge  of  the 

country  and  his  professional  skill.  He  estal^lishes  new 
agencies,  stimulates  old  ones,  and  supervises  the  business 
generally  in  his  district.  Next  to  and  above  the  special  is 
the  manager.  Most  of  the  agency  companies  sustain  at 
least  four  departments — Eastern,  Western,  Southerti,  and 
Pacific  coast — and  often  more,  and  over  each  of  tliese  a 
manager  is  appointed  who  is  an  experienced  luiderwriter 
and  com]3etent  to  oversee  several  States,  occupied  perhaps 
by  several  hundred  local  agents. 

The  adjuster  is  an  important  figure  on  the  eompanv's staff.  There  are  in  the  U.  S.  between  30.000  and  35,000  fires 
annually,  large  and  small,  involving  an  insurance  loss  each 
year  of  from  .$60,000,000  to  .$70,000,000.  The  settlement  of 
these  losses  has  called  into  existence  a  profession  of  great 

importance,  and  the  adjusters  are,  as  a  I'ule,  not  only  pro- 
fessional experts  in  their  particular  line  but  men  of  more 

than  ordinary  siigacity,  business  knowledge,  aiul  general 
aljility.  The  incentives  to  fraud  growing  out  of  the  easy 
obtaining  of  large  lines  of  insurance  and  the  comparative 
ease  with  which  the  crime  of  arson  may  be  concealed  have 
led  to  numerous  incendiary  fires,  and  the  companies  have 
been  compelled  to  defend  themselves  by  the  employment  of 
sharp  adjusters,  the  offering  of  rewards  for  the  detection  of 
incendiaries,  the  use  of  bureaus  for  the  interchange  of  re- 

ports concerning  dishonest  men,  the  employment  of  detec- 
tives, and  other  means  of  a  similar  nature.  All  these  ex- 

penses, which  .add  materiiilly  to  the  cost  of  insurance,  grow 
out  of  what  is  familiarly  known  as 

Moral  Hiizard. — There  are  two  hazards  in  on  insurance 
risk,  the  ]iliysical  and  the  moral,  both  of  which  arc  promi- 

nently considered  in  determining  upon  its  acceptance  or 
rejection.  The  [ihysical  hazard  includes  tlie  natural  causes 
of  fire,  the  combustibility  of  the  risk  itself  growing  out  of 
its  construction,  occupancy,  and  exposure  to  other  risks. 
For  all  this  class  of  hazards  reasonable  estimates  of  the 

proper  premium  to  be  charged  can  be  made;  but  for  the 
moral  hazard,  whic^h  includes  the  dishonesty  of  owners  and 
employees,  the  jealousy  of  rivals,  the  revenge  of  enemies, 
and  all  like  causes,  no  price  can  be  named,  and  where  a  risk 
is  known  or  suspected  to  be  tainted  in  this  regard  it  is 
promi>tly  declined  by  intelligent  underwriters.  In  1891 
there  were  in  the  U.  S.  3,603  fires  attributed  to  incendiarism, 
with    1,950   exposed   risks  burned  by  the  incendiary  fires. 

These  4,558  cases  involved  an  aggregate  loss  of  $15,030,747, 
with  insurances  of  $8,348,157. 

Factory  Mutuala. — What  is  known  as  the  factory  mutual 
sy.stem  originat-ed  in  Rhode  Island  about  1840,  anil  grew 
out  of  dissatisfaction  with  the  high  rates  charged  for  textile 
factories  and  other  manufacturing  risks  which  were  re- 

garded as  excessively  hazardcjus.  A  mutual  insurance  com- 
pany was  organized,  which  was  soon  followc<i  by  others  in 

Rhode  Islanil  and  .Massachusetts.  Tlie  prime  object  of  these 
organizations  has  liecn  not  so  nmch  the  )jayment  of  losses 
as  the  prevention  of  losses.  To  this  end  buildings  accepted 
must  come  up  to  a  certain  standard,  popularly  known  as 

"  Mill  ('onstruction  and  Sprinkler  Equipment."  While 
these  eompanii^s  are  important  factors  in  the  region  where 
they  work  and  among  the  classes  of  risks  which  they  cover, 
their  operations  are  necessarily  very  limited  as  compared 
with  the  whole  field  of  fire-insurance.  The  total  risks  now 
covered  by  them  do  not  exceed  $6.50,000,000.  mainly  within 
the  area  of  N(^w  Englaml  and  the  Middle  States.  Efforts 
have  been  made  in  the  Western  States  to  establish  factory 

mutuals,  but  the  frequency  of  manufactiii'ing  risks  and  the 
organized  elfort  prevailing  in  New  England  being  absent, 
these  efforts  have  not  been  to  any  considerable  extent  suc- cessful. 

Fire-insurance  Lloyds. — A  recent  phase  of  fire-insurance 
in  the  U.  S.  is  the  "  Lloyds  |)lan,"  so  called.  It  differs  from 
the  marine  ])ractice  of  individual  underwriting,  so  familiar 
in  Great  Britain,  and  is  jiartly  the  outgrowth  of  an  existing 
dearth  of  large  insurances  and  [lartly  of  a  desire  to  avoid 
the  onerous  taxation  laid  ujion  corporations.  Subscribers, 
usually  a  hundred  or  more,  contribute  a  sum  of  .$1,000  to 
$5,000  each,  and  appoint  a  representative  whom  they  desig- 

nate as  an  attorney.  This  jierson  is  an  insurance  expert, 
and  he  manages  the  business  much  as  an  ordinary  executive 
of  a  regular  company  would  do. 

Individual  tmderwrifers  are  very  much  the  same  as  the 
Lloyds,  except  that  they  insure  only  for  members.  Each 
member  subscribes  $3,000  or  more,  and  his  liability  on  each 

other  member's  policy  is  pro  rata  with  the  several  subscrip- 
tions. All  these  schemes  are  modifications  of  mutual  plans. 

The  last  two  mentioned  are  quite  modern,  and  like  other  in- 
surance projects  will  prove  their  fitness  as  they  are  tested 

by  time  and  fire. 
hisurance  Legislation. — Insurance  being  a  business  of  a 

beneficent  nature  whose  function  is  to  sustain  the  credit  of 
the  merchant,  manufacturer,  and  shipper,  and  add  to  the 
business  stability  of  the  state,  it  would  seem  as  if  it  ought 
to  be  approached  with  more  than  usual  intelligence  and 
should  enjoy  the  fostering  care  of  the  legislatures;  but,  be- 

ing carried  on  by  corporations,  it  has  been  divorced  from 
public  sympathy  and  made  the  subject  of  hostile  legislation 
to  an  extent  not  easily  explained.  In  various  States  laws 

known  as  "  Valued  Policy  Laws  "  have  been  enacted,  com- 
pelling the  companies  to  pay  the  full  amount  of  a  policy  on 

a  building,  regardless  of  its  value  at  the  time  of  the  fire. 
Other  laws  have  been  passed  making  it  a  misdemeanor  for 
the  companies  to  form  bo,ards  or  associate  together  for  the 
establishment  of  rates.  In  some  States  the  form  of  policy 
is  dictated  by  statute.  ]Many  of  them  require  large  deposits, 

and  in  nearly  all  "  retaliatory  laws,"  so  called,  exist ;  and 
taxation  of  various  forms  is  laid  heavily  on  the  companies 
in  almost  all  the  States;  those  which  levy  upon  the  gross 

premiums  sometimes  taxing  in  excess  of  the  net  income — 
the  residue  after  paying  losses  and  expenses.  Official  figures- 
tabulated  for  ten  years  show  that  the  taxation  in  one  State 
amounted  to  320  per  cent,  of  the  net ;  in  three  States  it  was 
over  100;  in  four  over  60:  in  seven  over  30;  and  in  ten 
others  it  ran  from  3  to  17  per  cent,  of  the  net  income. 
There  were,  of  course,  individual  companies  that  were  more 
fortunate  than  others,  but  this  was  the  result  of  the  aggre- 

gate business. 
Co-insurance. — In  marine  insurance  practice  a  man  in- 

sures as  large  or  as  small  a  proportion  of  his  vessel  or  shiji- 
ment  as  he  chooses  and  carries  his  own  risk  on  the  remain- 

der, bearing  his  proportion  of  losses,  total  or  parti.-d.  But  in 
fire  the  practice  has  prevailed  of  collecting  the  whole  of  a 
partial  loss  from  the  insurers,  even  though  the  owner  has 
paid  premiums  on  only  a  small  fraction  of  the  value.  This 
has  induced  economical  owners  of  good  buildings  to  take 
out  only  as  nnich  insurance  as  would  catch  the  probable 
losses,  compelling  the  companies  to  pay  in  full  the  partial 
losses  which  the  whole  property  produced,  while  the  owner 
saved  the  expense  of  insuring  the  whole  value.  This,  in 
turn,  has  constrained  the  insurers  to  adopit  what  is  popularly 
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known  as  tlie  "co-insurance  clause,"  usuiilly  a  provision 
that  tlie  owner  must  be  insured  on,  say,  80  per  cent,  of  (lie 
value,  or  else  stand  as  the  co-insurer  of  any  unco\'ered  pro- 

portion up  to  the  agreed  proportion.  Umler  this  clause  the 
cniii|)auies  pay  in  full  on  a  total  loss  wilhout  regard  to  the 
liroportion  actually  insured,  but  on  partial  losses  the  owner 
contributes  with  the  others,  if  he  has  neglected  to  procure 
the  required  amount  of  insurance. 

Fire  Prevention. — Intimately  connected  with  the  occur- 
rence of  fire  is  the  prevention  of  it :  and  none  are  more 

directly  concerned  than  insurers  in  such  cognate  matters  as 
water-supplies,  fire  departments,  building  laws,  and  fire 
limits,  electric  and  autonuitic  alarm  systems,  and  salvage 

corps,  or  "  insurance  patrols,"  as  they  are  called  in  many 
places.  In  some  of  the  large  cities  of  the  U.  S.  the  insur- 

ance companies  maintain  at  their  own  expense  a  service 
whose  special  duty  it  is  to  protect  and  save  goods.  A 

"  patrol  "  consists  of  a  chief  and  a  number  of  men  who  oc- 
cupy premises  not  unlike  a  first-class  engine-house,  which 

is  connected  with  the  local  system  of  fire-alarms  and  is 
equipped  with  horses  and  wagons  to  carry  men.  tarpaulin 
covers,  and  other  apparatus.  Each  w.igon  has  one  or  more 
chemical  extinguishers,  and  the  patrol  runs  to  fires  as  a  sup- 

plement to  the  fire  department,  where  it  protects  goods  from 
■water  damage  by  spreading  covers,  and  otherwise  saving 
property.  Jleasures  have  been  introduced  in  a  number  of 
the  States  looking  to  the  extension  of  the  duties  of  coroners 
by  making  a  fire  a  casualty  calling  for  the  ofTieial  examina- 

tion of  the  coroner  for  the  purpose  of  ascertaining  its  cause, 
and  devising  means  for  amending  tlie  building  laws  with  a 
view  to  fire^revention. 

Rating,  ulassification.  Fire  Miips. — To  what  extent  fire- 
insurance  is  a  science  and  what  an  art  is  a  question  not  yet 
settled.  There  are  those  who  hold  that  through  a  combined 
experience  of  the  companies  rates  of  preiuiuur  can  be  fixed 
on  a  basis  which  would  be  more  or  less  scientific ;  while 
others  hold  that  although  it  is  obvious  that  some  hazards 
denuind  a  higher  rate  than  others,  yet  the  only  safe  guide 
to  a  proper  rate  is  individual  inspection  of  each  particular 
risk.  Many  of  the  companies  classify  their  risks  and  keep 
an  account  with  each  class,  but  no  effort  has  yet  proved 
successful  to  bring  the  experiences  of  the  tlifferent  com- 

panies into  combined  form.  Schedule  rating  is  the  nearest 
approach  to  a  scientific  basis  for  fixing  premiums  that  has 
yet  been  attempted.  This,  in  brief,  is  assuming  a  building 
for  a  standard  which  is  as  nearly  perfect  as  may  be  in  its 
fire-proof  construction,  and  then  making  additional  charges 
for  each  defect  or  departure  from  the  standard.  A  com- 

prehensive plan,  known  as  the  "  Universal  Mercantile 
Schedule,"  is  (1893)  attracting  much  attention  among  the 
companies.  Fire  maps  or  diagrams  have  been  in  use  for  a 
great  many  years.  These  are  grouuil  jilans  drawn  to  a 
scale  with  various  symbols  and  colors  to  indicate  the  mate- 

rial of  which  each  building  is  constructed,  the  location  of 
fire-walls,  the  number  of  stories,  the  sort  of  roof  and  other 
things  desirable  for  insurers  to  know  in  regard  to  the  local- 

ity mapped. 
Boards:  National,  Local,  and  Otherwi.'ie. — As  early  as 

1845,  soon  after  the  second  "great  fire"  in  New  York,  an 
association  was  formed  in  that  city  un<ler  whose  aus])iees 
the  first  national  congress  of  fire  underwriters  was  called  in 
the  following  year  to  devise  means  to  reform  existing  evils, 
to  adopt  bases  of  remunerative  rates,  and  formulate  rules  of 
practice  for  the  more  harmonious  conduct  of  the  business. 
It  was  developed  at  these  early  meetings  that  the  profits  for 
the  twenty  years  preceding  had  been  less  than  3  per  cent,  of 
the  premiums,  and  the  danger  of  continuing  a  business  of 
such  fluctuations  as  fire-insurance  on  so  narrow  a  margin 
was  evident.  The  next  attempt  of  which  thei'e  is  any  reconl 
was  in  1849,  when  nine  principal  companies  of  New  York 
and  New  England  agreed  upon  a  uniform  tariff  and  rules 
for  the  government  of  their  agents  throughout  the  country. 
In  1850  this  tariff  was  modified  and  so  improved  that  it  re- 

mained the  standard  of  the  U.  S..  so  far  as  any  standard  was 
recognized,  for  a  dozen  years  or  more.  Meantime  the  civil 
war,  whieh  began  in  1861,  brought  confusion  to  insurance 
as  well  as  other  branches  of  business,  and  at  the  close  of 
that  conflict  the  rates  had  run  down  to  the  lowest  recorded 
point,  while  the  burning  line  had  gone  up  to  the  highest 
recorded  point.  In  1865  the  average  rate  obtained  by  the 
companies  was  only  74  cents  per  f  100  insured,  and  losses 
the  following  year  reached  the  unprecedented  height  of  81 
cents.  Exjienses  added  to  this  heavy  loss  resulted  in  a 

state   of  att'airs   scarcely  short   of  panic.     Accordingly,  a 

meeting  was  called  on  .Inly  18,  I8G6,  when  fifty-seven  New 
York  companies  and  ttiirty-five  from  other  States  met  and 
formed  the  famous  National  lioanl.  While  the  call  for  tills 

meeting  was  out,  and  just  two  weeks  before  it  convened,  a 
great  fire  occurred  in  Porl  land.  Me.,  wherein  SG.OOO.OOO  of 
losses  were  added  to  the  already  crushing  burdens  resting 
on  the  companies.  It  was  life  or  death,  and  the  utmost 
harmony  prevailed  in  the  meeting.  An  organization  was 
formed  having  four  objects:  (1)  the  establishment  of  uni- 

form rates;  (3)  the  fixing  of  uniform  commissions;  (3)  th& 
repression  of  incendiarism  ;  (4)  the  ]irotection  of  (common 
interests.  To  an  executive  committee  was  intrusted  the 
[irincipal  work  of  the  organization,  and  for  two  years  it  was 
the  supreme  factor  in  fire-insurance  in  the  U.  S. ;  but  with 
returning  prosperity  came  jealousies  and  malpractices,  and 
as  soon  as  that  cohesion  which  seems  to  be  dependent  on 
adversity  was  relaxeil  the  board  fell  into  decay.  The  great 
conflagrations  of  Chicago  and  Uoston  in  1871-72,  however,  not 
only  revived  it  but  emphasized  its  necessity,  and  for  several 
years  after  those  notable  confiagrations  it  controlled  fire-in- 

surance with  imperial  sway.  The  t'hicago  fire  department 
yielded  to  its  demands,  and  was  remodeled  at  its  dictation. 
The  private  judgment  of  companies  was  almost  abandoned, 
and  "board  rules"  were  substituted.  Company  agents  were 
disciplined  by  men  who  did  not  employ  them,  and  numer- 

ous acts  of  arbitrary  power  finally  brought  on  a  reaction 
which  resulted  ultimately  in  a  collapse.  It  still  retains  its 
organization,  does  duty  as  a  bureau  of  statistics,  and  awaits 
the  day  in  which  it  may  again  be  useful  to  the  companies. 
The  National  Board  movement  was  not  without  fruit,  for  a 
number  of  powerful  local  associations  have  grown  out  of 
the  sentiment  and  experience  generated  by  that  association. 
The  New  England  Exchange  in  the  Eastern  States,  the 
Western  Union,  centering  at  Chicago,  the  Southeastern 
Tariff  Association,  and  the  Pacific  Insurance  Union  are  the 

most  notable  examples.  These  all  have  the  same  general  ob- 
ject of  conservative  practice  over  the  agency  field  in  regard 

to  rates,  rules,  and  practice.  State  boards  exist  also,  working 
on  the  same  lines,  and  local  boards  are  very  numerous. 

Compacts. — A  remarkaljle  outgrowth  of  the  widespread, 
agency  business  of  the  U.  S.  is  a  comparatively  recent  ex- 

pedient known  as  the  "  compact."  Originally  this  was 
merely  a  volnntary  arrangement  among  the  agents,  first  at 
Kans.is  City  in  1882  and  afterward  at  other  points.  Later 
on  it  was  taken  up  in  the  general  interests  of  the  com- 

panies, and  compacts  have  been  established  at  a  great  many 
important  points.  To  the  compact  manager  the  local 
agents  submit  their  daily  transactions,  and  nothing  can  go 

forward  to  the  companies  until  he  has  "  stamped  "  it ;  his 
stamp  indicating  that  the  local  requirements  as  to  rate, 
form  of  policy,  and  otherwise  have  been  complied  with. 
Much  has  been  done  through  the  coni|«ict  to  make  good 

practice  not  only  unilorin.  but  easy.  A  chapter  of  great  in- 
terest to  insurance  men  might  be  written  concerning  the  de- 

tails of  planning  and  working  a  compact. 
Societies,  Journalism. — Germane  to  the  organizations- 

just  mentioned,  but  separate  from  them  and  working  on 
other  lines,  are  the  literary  and  semi-literary  associations  of 
fire-insurance  men.  The  most  notable  of  these  are  the 

Fire  Underwritei-s"  Association  of  the  Northwest,  the  Un- 
derwriters" Association  of  the  South,  and  the  Fire  Under- 

writers of  the  Pacific.  These  have  annual  meetings  lasting 

two  days  or  more,  at  which  papers  are  read  and  discussions 
prosecuted  which  take  high  rank  both  for  professional  and 
literary  excellence.  Eminent  scientists  have  lectured  and 
the  most  notable  men  in  the  insurance  world  have  delivered 
addresses  before  these  associations,  but  the  major  part  o; 
their  work  comes  from  domestic  talent  which  is  stimulated 
l)y  the  honor  of  a  public  hearing  and  the  publication  of 

papers  in  the  annual  proceedings.  Insurance  journalism 
IS  no  insignificant  factor  in  the  everyday  work  of  insurance 

in  the  U.  S.,  where  class  journalism  has  had  such  remarka- 
ble development  during  the  last  score  of  years.  These 

journals  are  usuallv  conducted  with  great  independence,, 
and  are  useful  in  spreading  abroad  among  the  agents  and 

the  companies  the  current  discussions  immediately  affecting 

the  practice  of  insurance,  thus  stimulating  and  warnmg  m 

regard  to  the  prevalent  practices  of  the  day.  The  insurance 

journal  takes  the  place  to  a  considerable  extent  of  book  lit- erature in  the  craft,  and  furnishes  the  main  supply  of  pro- 
fessional reading  to  its  various  members.  Many  books  are 

published,  however,  particularly  on  the  legal  side  of  insur- 
ance, so  that  by  reason  of  these  several  agencies  fire-insur- 

ance is  not  by  any  means  without  a  literature  of  its  own. 
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State  Dc/mrtments. — 'I'luisc;  have  been  eslaljlishcd  Ijy  the 
governiucnts  of  very  many  of  the  States,  and,  while  tliey  are 
usvially  managed  by  jiolitical  incumbents,  liave  had  a 
marked  influence  upon  the  insurance  business  of  the  coun- 

try. Between  the  examinations  by  the  departments  and 
the  exposures  by  the  journals,  it  has  beconu)  well-nigh  im- 

possible for  fraudulent  insurance  schemes  to  make  much 
permanent  headway.  The  arnnial  .statements  required  under 
oath  from  the  officers  of  all  the  comi)anies  by  tiiese  depart- 

ments is  in  the  same  line  and  has  the  same  tendency.  The 
commissioners  of  the  several  States  meet  in  annual  conven- 

tion for  conference,  and  these  gatherings  are  illuminated  not 

only  by  discussions  of  members  on  current  topics  of  insur- 
ance, but  by  the  reading  of  papei-s  by  experts  which  are 

usually  of  a  high  order  of  merit. 

Literature. — .Joseph  K.  Angell's  Law  of  Fire  and  Life 
Insurance  (Boston,  lH')'>) ;  Insurance  Law  Journal  (23  vols., 
New  York,  1870-93);  Kdnunui  II.  Menniiii's  Fire  Lisurance 
Cases  (5  vols.,  Boston,  1872-77) ;  Charles  J.  Bunyon's  Law  of 
Fire  Insurance  (London,  187.5) ;  Ostrander's  Law  of  Fire  In- 

surance (Chicago,  1893) ;  George  A.  Clement's  Digest  of  Fire 
Insiira7ice  Decisions  (New  York,  1898);  Walford's  Insur- 
nnce  Cyclopedia  (')  vols.,  London.  1876),  and  his  Fires  and 
Fire  Insurance  (IjinuUin,  1877);  Insurance  Blne-ljook  (New 
Y'ork,  187());  Insurance  Vear-book  (New  York,  1880-93); 
Fowler's  Ilistorij  of  Insurance  (Philadelphia,  1888);  Gris- 
wold's  Fire  Underwriters'  Text-book  (Montreal,  1889) ;  Rel- 
ton's  An  Account  of  Fire  Insurance  Companies  (London, 
1893).  C.  C.  UiNE. 

Fireless  Eng'ine  :  a  successor  to  the  aminoniaeal  gas- 
engine.  Dr.  jSraile  Lamm,  a  native  of  France,  but  for  many 
years  a  citizen  of  New  Orleans,  La.,  was  the  inventor  and 
patentee  (July  19,  1870)  of  an  engine  in  which  the  power 
was  derived  from  the  vapor  of  ammonia.  The  ammonia,  on 
escaping  from  the  engine  which  it  propelled,  was  recon- 
densed  (alisorbed)  by  water,  over  which  it  was  passed.  This 
amraoniated  reservoir  of  water,  on  being  heated  to  the  tem- 

perature of  about  13.5°  F.,  gave  up  the  ammonia  in  the  form 
of  vapor.  The  saine  vapor  was  again  returned  to  the  en- 

gine, and  was  again  allowed  to  escape,  to  be  absorbed  by  its 
bath  of  water.  The  detail  of  the  construction  of  the  engine 
and  water-bath  need  not  be  given,  since  the  engine  has  been 
superseded  by  the  incidental  discovery,  by  Dr.  Lamm,  of  a 
convenient  method  of  using  detached  steam  for  the  like 
purpose.  Suffice  it  to  say  that  the  ammonia  engine  was 
successfully  used  in  propelling  street-cars  in  the  city  of 
New  Orleans  on  the  Canal  Street  railway  at  the  rate  of 
about  8  miles  per  hour,  and  with  decided  economy  as  com- 

pared with  horse-power.  This  was  used  in  the  year  1871. 
While  perfecting  tlie  methods  of  applying  the  ammonia- 
propelling  power,  and  studying  heat  in  its  hitent  and  ac- 

tive forms.  Dr.  Lamm  was  impressed  with  the  facility  with 
which  the  vapor  of  water  may  be  condensed,  even  at  high 
temperature,  in  water  under  high  pressure  ;  and  following 
up  the  experiments,  he  was  led  to  the  invention  of  the  fire- 
less  engine,  patented  Apr.  9,  1872,  and  afterward  in  com- 
Elete  use  in  New  Orleans,  but  first  perfected  by  Dr.  Lamm 
imself,  and  api)lied  to  the  selfsame  engine  used  for  driving 

the  ammonia  cars. 

Fire-proof  Building::  the  science  of  constructing  an 
edifice  not  only  incombustible,  but  capable  of  resisting,  with- 

out injury  to  its  stability  or  serious  damage  to  its  structure, 
the  action  of  any  fire  originating  either  within  its  contents 
or  from  without.  The  destructive  effect  of  long-continued 
and  fierce  flame  upon  incombustible  materials,  such  as  stone 
and  iron,  renders  the  problem  of  fire-proof  building  a  diffi- 

cult one.  The  burning  of  stored  merchandise,  and  even  the 
radiated  heat  of  a  great  conflagration,  may  suffice  to  melt 
exposed  iron-work,  or  at  least  to  si^ften  it  until  it  collapses, 
dragging  floors  and  walls  down  with  it  in  a  general  ruin  ;  it 
may  even  fuse  the  surface  of  wall-tiling  (Athletic  Club  fire, 
Chicago,  1893),  crack  and  destroy  solid  granite  masonry  from 
across  the  street  (Boston  post-office  building,  1873),  and  cause 
zinc  and  copper  to  burst  into  flame  (Constantinople  [Pera], 
1870).  The  gutting  of  many  edifices  alleged  to  be  fire-proof, 
among  whieli  have  been  not  a  few  constructed  almost  en- 

tirely of  incombustibh^  material,  has  led  to  a  popular  dis- 
trust of  fire-proof  construction  not  justified  by  the  real  facts ; 

while  the  experience  acquired  in  these  disasters  has  finally 
made  it  possible  to  reduce  the  principles  involved  to  clear 
an<l  definite  statement. 

The  distinction  should  be  carefully  drawn  between  fire- 
proof and  merely  incombustible  buildings.     The  latter,  al- 

though wholly  composed  of  material  incapalile  of  combus- 
tion, may  be  completely  gutted  by  the  spread  of  the  fire 

among  their  contents  from  one  |)art  to  another  through  liatch- 
ways,  .stairways,  and  other  openings;  and  may  even  suffer 
serious  structural  damage  by  the  collapse  of  their  metal 
beams  and  columns.  A  Jire-proof  building  should  suffer  no 
structural  dauuigc  fnini  either  internal  or  external  fire,  and 
should  offer  an  effectual  barrier  to  the  spread  of  the  flames 
from  one  story  or  section  to  another.  Ihere  is  also  a  third 
class  of  buildings  which,  though  bnilt  with  incombustible 
walls,  floors,  roofs,  and  partitions,  are  finishe/1  with  inflam- 

mable fittings  and  decorations.  The  damage  by  fire  to  "fire- 
proof "  buildings  has  mainly  been  in  structures  of  this  class, 

which  includes  a  large  proportion  of  modern  "  fire-iiroof  " 
hotels,  apartment-houses,  and  office-buildings.  Yet  the  gut- 

ting of  structures  of  this  class  is  comparatively  rare,  because 
of  the  difficulty  with  which  the  flames  acquire  mass  or  head- 

way in  them,  which  would  justify  their  being  classed  among 

"slow-burning"  buildings,  and  it  is  doubtless  a  fact  that 
the  nmltiplication  of  such  edifices  greatly  diminishes  the 
danger  of  general  conflagrations  in  large  cities. 

Fig.  1.— Floor-arch  of  solid  brick. 

Purposes. — It  should  be  the  aim  in  any  system  of  fire- 
resisting  construction  (1)  to  build  wholly  of  incombustible 

materials  ;  (3)  to  protect  by  non-conducting  coverings  all  ex- 
posed structural  metal-work ;  (3)  to  dispense  absolutely,  if 

possible,  with  inflammable  material  even  for  the  finishing 
and  minor  embellishments  :  and  (4)  to  oppose  every  possible 
barrier  to  the  passage  of  fire  from  one  part  of  the  building 
to  another. 

Fig.  3.— Horizontal  floor-arcli    of   hollow  brick    protecting  beam- 
flanges  (Maurer's). 

Methods.— BuTut  clay  in  the  form  of  brick,  ten-a-cotta, 
and  tiles,  is  the  best  fii-e-resister  of  all  building  materials. 
In  its  highest  form— that  of  fire-brick— it  is  practically  in- 

fusible as  well  as  uninflammable,  while  even  common  hard 
brick  will  endure  a  very  high  temperature.  A  completely 
fire-proof  building  might  therefore  be  composed  of  brick 
walls  and  piers  carrying  vaulted  ceilings  and  roof  of  brick, 
with  tile  flooring  aiid  roof  covering.  Systems  of  light  and 
nearly  flat  vaults  of  thin,  hard-burned  tiles  have  been  used 
in  several  buildings  erected  in  the  U.  S.,  which,  by  avoiding 
the  excessive  cost,  weight,  and  waste  of  space  of  ordinary 
vaulting,  have  brought  this  method  of  construction  within 
the  range  of  practicability  for  warehouses,  libraries,  and 
similar  depositories  of  valuable  and  inflammable  material. 
But  the  use  of  iron  and  steel  for  beams  and  columns,  by 
reason  of  their  economy  of  space  and  ease  and  rapidity 
of  erection,  has  become  practically  indispensable  for  the 
framing  of  roofs,  stairs,  and  elevator-ways,  and  for  span- 

ning wide  distances  without  intermediate  supports ;  and 
modern  ingenuity  has  devised  various  means  for  protecting 
these  metallic  members  from  damage  by  fire.  This  is  usu- 

ally effected  by  means  of  fire-proof  and  non-conducting  cov- 
erings or  jackets,  generally  of  terra-cotta  or  fire-brick, 

though  sometimes  special  compositions  of  plaster  or  cement 
are  applied  to  the  metal,  either  directly  or  upon  casings  of wire  netting. 

Floors. — Floors  are  usually  built  of  I-beams  spaced  from 

3  to  0  feet,  anchored  to  the  "walls,  tied  by  continuous  tie- rods  to  prevent  spreading,  and  supporting  incombustible 
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fillings  or  arches,  leveled  on  top  with  conereto  in  which  are 
buried  sleepers  to  which  the  finished  flooring  is  naileil. 
The  fillings,  wliich  were  in  the  earlier  examples  arches  of 
solid  brick,   as  in  Fig.  1,  usually   consist  in  inoi'c  recent 

Fig.  3.— Concrete  fillings  on  corrugated-metal  arches. 

work  of  flat  arches  of  hollow  brick  made  specially  for  the 

ptirposo,  the  soffit  of  the  beam  being  in  the  best  work  pro- 
tected by  overlapping  "  skew  backs  "  (Fig.  3).  Such  arclies 

may  be  'built  of  6  to  8  feet  span  witli  a  thickness  of  but  6 
inches,  capable  of  resisting  a  very  heavy  center-load.  Fig. 
3  shows  a  not  uncommon  system  of  concrete  flilings  on 
corrugated-metal  arches,  and  Fig.  4  an  inexpensive  but 
strong  arch  used  in  1870  in  Robert  College  at  Constanti- 

nople. Fig.  5  shows  the  common  French  (Thuasne)  system, 
employing  plaster-of-Paris  carried  by  light  bars  wired  to 
transverse  hangers  between  the  beams,  a  system  having 
little  strength  and  inferior  fire-resisting  qualities,  as  was 
proved  by  the  fearfully  nipid  destruction  of  the  JIagasins 
du  Printemps  in  Paris  in  1880.  A  New  York  company  has 
introduced  a  modification  of  this  system,  in  which  a 
patented  composition  capable  of  resisting  both  fire  and 
water  is  molded  or  cast  over  wire  netting  stretched  be- 

tween the  beams.  It  is  reported  to  possess  great  strength 

as  well  as  lightness.  The  "  Guastavino "  system  of  light 
vaults  of  thin  tiles  laid  flat  in  cement  permits  of  dispensing 

Fig.  4.— Floor-arch  of  thin  hollow  brick,  laid  flat,  used  in 
Robert  College,  Constantinople. 

with  iron  beams,  which  are  replaced  by  low-crowned  trans- 
verse arches  of  tile. 

Partitions  and  Roofs. — For  light  partitions  hollow  brick 
are  commonly  used  ;  while  a  material  called  "  porous  terra- 

cotta," made  in  slabs  by  baking  clay  mixed  with  saw-dust. 

Fig.  5. — Common  French  (Thuasne)  system. 

is  sometimes  used  for  this  purpose,  and  for  filling-in  be- 
tween iron  rafters  and  purlins  in  roofs ;  tiles  and  slates  can 

be  nailed  to  it  precisely  as  to  boards.  Wooden  sheathing 
should  never  be  tolerated  for  roofs  ;  if  porous  terra-cotta  is 
not  used,  the  tiles  or  slates  may  be  wired  to  iron  rods,  or 
bedded  in  mortar  applied  to  wire  netting  secured  to  closely 
spaced  iron  purlins.  Roofs  are  sometimes  covered  with 
sheet  copper  or  galvanized  corrugated  iron,  secured  directly 
to  light  iron  purlins,  or  to  a  filling  of  porous  terra-cotta  or 
similar  material.  For  covering  roofs  nearly  or  quite  flat, 
concrete  is  often  enijiloved,  and  is  in  some  cases  covered 
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with  a  paving  of  hard  lirick.  especially  when  the  roof  is  to 
serve  as  a  terrace  or  promenade. 

Furrings  and  Linings. — Wof)dcii  furring-strips  should 
be  sedulou.sly  avoided,  and  lie  I'eplaccd  cither  by  linings  of 
hollow  brick  or  by  iron  furring-slrijis  and  metallic  lathing. 
The  latter,  of  which  many  kinds  are  olilaiuable  in  tlie  U.  S., 

made  of  wire  netting  or  of  [lerl'urated  sheet  steel,  should  bo 
used  wherever  it  is  desired  to  ajiply  plastering  otherwise 
than  directly  to  the  masonry. 

Precautions. — Special  attention  shoidd  be  bestowed  upon 
all  openings  and  passages  from  floor  to  floor.  Every  shaft, 
stair-well,  and  pipe-chase  may  serve  as  a  flue  to  carry  the 
flames  from  cellar  to  roof.  The  architect  .shoulil  ]ilan  to  re- 

duce all  such  passages  as  far  as  possible,  both  in  area  and 
number.  All  pipe-chases  and  passages  for  wires  should  be 
completely  stopped  at  each  story  by  packing  with  asbestos 
or  plaster.  Everything  combustible  shoidd  be  kept  away 
from  stair-wells  and  elevator-shafts,  and  no  metal  left  un- 

protected in  their  construction.  Especially  should  hollow 
spaces  be  avoided  under  wooden  flooring  and  behind  wains- 
cotings.  by  applying  the  woodwork  as  closely  as  possitilc  to 
the  surface  of  concrete  or  masonry  beneath  or  behind  it. 
Wherever  t!ie  use  of  wood  for  interior  finish  is  unavoidable 
it  should  be  treated  with  some  fireproofing  solution  like 
tungstate  of  soda.  This  is  a  somewhat  expensive  precaution, 
seldom  observed;  but  not  otherwise  can  the  fire-proof  qual- 

ity of  a  building  be  preserved  where  wood  enters  into  the 
interior  finish,  as  it  must  in  hotels  and  apartment-houses. 
Every  large  building  should  be  divided  into  sections  by 

solid'brick  walls  rising  some  feet  above  the  roof  and  pene- 
trated by  doors,  which  should  be  doul.ile  and  made  of  metal 

or  of  two  thicknesses  of  plank  entirely  covered — the  edges 
as  well  as  the  sides — by  bright  tin,  experience  having  proved 
the  excellent  fire-resisting  qualities  of  such  doors.  Every 
building  containing  inflammable  contents — such  as  books, 
merchandise,  records,  and  the  like — should  also  be  provided 
with  fire-proof  shutters  to  all  windows  as  a  safeguard 
against  external  fires.  Such  shutters  should,  if  possible,  be 
double,  made  of  steel  or  wrought  iron,  and  provided  with 
loopholes  having  pivoted  covers  to  allow  of  the  introduction 
of  hose  for  extinguishing  internal  fires.  There  should  also 
\h\  outlets  at  each  floor  for  the  escape  of  water  thivjwn  in  Viy 

the  engines  in  case  of  such  fire.  And  the  fire-proof  charac- 
ter of  the  edifice  should  by  no  means  be  an  excuse  for  dis- 

pensing with  extinguishers,  hose,  self-sprinklers,  and  other 
approved  appliances  for  pi-omptly  extinguishing  any  fire 
that  might  start  among  its  contents. 

History. — Ancient  records  teem  with  surprising  tales  of 
the  destruction  of  monumental  edifices  of  solid  masonry  by 
the  burning  of  their  wooden  roofs,  floors,  and  contents.  The 
Roman  systems  of  vaulting  were  [lartly  a  result  of  the  effort 
to  guard  against  such  calamities,  yet  in  217  A.  D.  a  fire  kin- 

dled by  lightning  in  the  wooden  superstructure  of  the  Colis- 
eum destroyed  a  large  part  of  the  masonry  of  its  upper 

stages.  The  Romans!^  in  the  Baths  of  Caracalla,  anticipated 
the"  modern  systems  of  metal  beams  with  concrete  fillings, 
as  proved  by'Lanciani  in  1873.  The  Byzantines  sought  in the  magnificent  Church  of  the  Divine  Wisdom  (Santa  Sofia), 
in  532  A.  D.,  to  replace  by  a  fire-proof  structure  the  earlier 
basilica  destroyed  by  fire;  and  the  whole  history  of  mediie- 
val  arcliitecture  is  that  of  .a  constant  etiort  through  five  cen- 

turies to  ti'anslate  into  a  stone-vaulted  and  fire-proof  struc- 
ture the  traditional  forms  of  the  early  Christian  basilicas. 

With  the  development  of  palace  architecture  in  the  Renais- 
sance came  a  more  general  use  of  timber  in  floors,  roofs, 

and  ceilings,  and  of  lath  and  plaster  for  interior  finishing. 
These  practices,  handed  down  and,  in  the  U.  S.  especially, 
fostered  by  the  cheapness  of  wood  and  the  costliness  of 
mason-work,  have  led  to  a  great  extension  of  wooden  con- 

struction and  to  many  vicious  and  defective  methods  of 

building.  In  regions  'where  timber  is  scarce,  however,  the 
more  ancient  practice  of  building  vaulted  ceilings  of  ma- 

sonry .still  prevails,  as  in  some  districts  of  Italy  and  Hun- 

gary where  wooden  floor-beams  and  roofs  are  the  excep- 
tion. Tlie  public  buildings  of  the  Old  World  are  in  great 

measure  solid  and  well-built  edifices,  and  the  development 

of  metallurgy,  leading  to  the  increasing  adoption  of  iron 

and  steel  for  "posts,  beams,  and  trusses,  has  led  to  improve- 
ments amounting  to  a  revolution  in  the  art  of  building, 

in  which  the  most  rapid  progress  and  the  greatest  inven- 
tiveness have  been  displayed  in  the  U.  S.  Floors  of  brick 

arches  carried  bv  heavv  timbers  may  be  seen  in  Spain  and 
Southern  France,  dating  from  the  seventeenth  century,  but 
the  modern  developmeiit  of  this  principle  dates  only  from 
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the  general  iiitrixliiotion  of  rolled-iron  liwiins  into  liiiiMinK 
practice  between  1840  and  1850.  In  the  Berlin  iMiiseun], 
by  Stiller  (184y-r)r)),  trussed  beams  of  east  and  wrcmglit 
iron  were  nsed  with  brick  arelics  :  during  the  same  pi'riod 
Hunnet,t's,  Fox  &  Barrett's,  and  t'lioyne's  patent  fire-prool' 
floorings  were  invented  in  England,  and  tlie  'I'liuasiie  and 
Vaiix  systems  genei'ally  adopted  in  Paris.  The  Cooper  In- 

stitute in  New  York  was  the  first  b\iilding  in  the  L.  S.  to 
employ  Ameriean  rolled-iron  joists  with  l)riek  arehes.  Sinee 
1876  the  progress  in  methods  of  fire-proof  l)uildiiig  has  been 
especially  great.  This  period  has  also  witnessed  the  adop- 

tion, especially  in  New  England,  of  the  .so-called  "slow- 
burning"  or  •■  mill-construction  "' system  of  heavy  wooden 
floors  on  widely  S]iaeed  beams  of  heavy  section,  described  in 
the  articles  Floor  and  Mh.l-constructio.v. 

A.  D.  F.  IIamu.n. 

Fircproofliia::  the  process  or  means  of  rendering  textile 
fabrics  or  other  materials  ineoinbustiljle.  On  Mar.  17,  178.J, 

one  Obadiah  Wyld  obtained  an  English  patent  for  "  making 
or  preparing  paper,  linen,  canvas,  and  sucdi  like  sulistances 
which  will  neither  flame  nor  retain  fire,  by  mixing  alum, 

borax,  vitriol,  or  copperas  dissolved,"  and  dipping  the 
fabrics  "into  a  strcjng  infusion  of  the  said  materials  in 
water  or  thin  size  made  hot."  Impregnation  with  alum, 
borax,  or  copperas,  as  the  case  nuiy  be,  is  by  far  the  best 
treatment  for  fireproofing  and  preserving  wood,  which  thus 
treated  has  been  strongly  recommended  for  railway  cars 

subjected  to  risk  of  fire  i'rom  overtui'ned  stoves  and  lamps 
in  cases  of  collision,  et(\  The  use  for  fireproofing  of  sul- 

phate of  ammonia  was  projiosed  by  I)e  Breza  in  1838 ;  that 
of  soluble  glass  by  Bethell  in  the  same  year;  that  of  hydro- 
chlorate  of  ammonia  by  Froggant  in  1851,  but  this  last  does 
not  appear  to  have  received  serious  attention.  The  use  of 
tungstate  of  soda  and  phosphate  of  ammonia  was  at  a  later 
date  found  by  Dr.  Verseniann,  after  a  series  of  the  most 
careful  experiments,  to  be  the  best  adapted  for  common  use 
with  cloths,  etc.,  either  of  these  rendering  the  lightest  mus- 

lins miinflannnable.  The  tungstate  of  soda,  however,  lias 
this  advantage  over  the  other,  that  it  may  be  used  with 
starch  and  (iocs  not  interfere  with  ironing.  A  mixture  of 
this  salt  witli  starch  is  sold  in  London  under  the  name  of 

fire-proof  starch.  The  tungstate  of  soda  should  lie  useil  in 
preference  to  the  others  for  light  articles  of  apparel,  cur- 

tains, upholstery,  etc. 
A  (Jerman  recipe  for  fire-proof  coating  is  three  successive 

applications  of  a  hot  solution  of  3  parts  alum  and  1  part 
copperas,  and  after  this  of  a  solutif)n  of  cojiperas  Ijrought 
to  the  consistence  of  paint  by  the  admixture  of  pipe-clay. 

The  disastrous  results  of  fires  in  theatei-s  and  like  places 
of  amusement  have  led  to  the  invention  of  fire-proof  drop- 
curtains,  the  material  of  whicli  could  undoubtedly  be  em- 

ployed for  otlier  but  similar  purposes.  In  some  of  these 
asbestos  is  the  material  most  relied  upon  for  the  desired  fire- 
resisting  properties.  James  A.  Whitney. 

Fire-proof  Safps :  in  general,  movable  receptacles  of  iron 
or  steel,  lined  witli  non-combustible  materials,  and  used  for 
the  preservation  of  papers,  money,  or  other  articles  of  value. 
The  fire-proof  safe  originated  in  New  York  city  between  the 
years  1839  and  1832,  when  James  Conner  made  an  iron  1)0X 
filled  in  with  plaster-of- Paris  for  use  in  his  office.  He  nuide 
no  attempt  to  benefit  the  public  by  his  invention  and  the 
safe  was  almost  forgotten  until  1843,  when  one  Fitzgerald 
invented  a  similar  receptacle.  From  this  date  the  manu- 

facture of  fire-proof  safes  received  a  lasting  impetus.  Nu- 
merous new  compounds  were  devised  for  filling.  Although 

Conner  was  the  first  to  make  a  fire-proof  safe,  William  Marr, 
of  London,  was  the  first  to  patent  and  make  public  a  method 
of  construction.  This  he  did  in  1834.  Marr's  invention 
differed  materially  from  Conner's;  the  former  filling  the spaces  between  the  inner  and  outer  shells  or  casings  of  the 
safe  with  sheets  of  mica  ])asted  upon  paper,  and  crowding 
the  space  between  with  burnt  clay  inKl  powdereil  charcoal, 
or  in  lieu  of  these  with  powdereil  marble.  The  next  alleged 
improvement  was  that  of  Charles  Chubb,  also  of  London, 
in  1838,  who  used  a  series  of  concentric  linings  of  iron 
plates,  the  intermediate  s|)aces  filled  with  baked  wood- 
ashes,  or  "such  other  slow-conducting  materials  as  will 
retard  the  transmission  of  heat."  In  1843  three  gentlemen 
nameil  Tann  originated  safes  made  fireproof  by  filling  the 
spaces  with  ground  ahnn.  finely  siftecl,  and  gyjisum,  also 
finely  pulverized.  The  idum  and  gy)isnni  were  intimately 
mingled,  heated  to  liqueraction,  and  after  cooling  to  a  hard 
and  brittle  condition   connninuted  to  a  coarse  powder  for 

use.  This  mixture,  when  sulijected  to  an  extreme  heat, 
W(ndd  give  off  wati^r  from  the  plaster;  but  the  calcination 
of  the  alum  of  course  detracted  from  its  utility.  In  1855 
(ieorge  Price,  of  Wolverham[)ton,  used  |j(jwdered  alum  and 
sawdust  as  a  filling.  During  the  previous  use  of  alum  it 
had  been  discovered  that  various  other  salts  containing 
water  of  crystallization  would  serve  tlie  same  purpose  in the  filling. 

The  con.struetion  of  fire-proof  safes  has  for  many  years 
formed  a  very  ini[iortant  branch  of  mannlaclure,  and  rnany 
im|u-ovements  have  lieeu  made  which  in  the  aggregate  have 
nnich  increased  their  utility.  But  the  essential  features  re- 

main the  same,  so  that  these  fire-jiroof  receptacles  may  still 
be  classified  as,  1,  those  having  a  filling  of  .some  simply  non- 

conducting material,  like  clay  or  concrete;  2,  those 'fitted, with  plaster  capable  of  giving  off  water  by  calcination, 
though  only  in  nuxlcrate  quantities;  3,  those  in  which 
alum  or  other  salt  yielding  a  large  percentage  of  water  by 
decomposition  is  mingled  with  the  phister ;  and  4,  the  steam- 
safes,  in  which  vessels  either  of  glass  or  metal  and  filled 
with  water  are  arranged  between  the  inner  and  outer  walls 
to  give  off  steam  when  subjected  to  a  high  heat. 

Vei"y  many  inventions  relating  to  fire-proof  safes  have  been 
developed  in  the  V.  S.  since  1850,  the  greater  number  relat- 

ing to  the  filling  u])on  which  the  fire-proof  quality  depends. 
Among  these  was  one,  in  1864,  which  eompri.sed  a  filling  of 
alum  in  small  lumps  rolled  in  plaster  and  then  bedded  in 
dry  clay.  In  1865  a  filling  of  Epsom  salts  was  used,  either 
alone  or  combined  with  sulphate  of  lime  or  plaster-of-Paris 
(this  also  is  the  filling  used  in  a  celebrated  fire-proof 
safe) ;  in  1866,  a  novel  arrangement  of  vessels  containing 
water  between  the  inner  and  outer  walls  to  form  a  steam- 
safe.  In  1868  nearly  a  score  of  patents  for  fire-proof  safes 
were  granted ;  among  others,  upon  wood  imbedded  in  the 
plaster  filling  to  enhance  its  non-conducting  power,  the  in- 

troduction of  non-conducting  material  between  the  plates 
of  the  door  and  the  door-casings,  the  use  of  fine  (common) 
salt  as  a  filling,  water-vessels  stopped  with  glue  or  mucilage 
in,serted  in  the  cement  filling,  the  construction  of  the  set 
filling  with  cells  for  the  reception  of  a  vaporizing  substance ; 
also  several  novel  forms  of  steam-safes,  in  one  of  which  a 
.space  external  to  the  water-filling  was  provided  to  receive 
the  steam  from  the  filling,  and  thus  provide  a  non-conduct- 

ing jacket  to  the  whole.  From  1869  dates  the  use,  external 
to  an  alum  or  similar  filling,  of  cans  containing  steam  or 
vapor-producing  substance  placed  between  such  filling  and 
the  outer  easing  of  the  safe;  also,  the  construction  of  safes 
with  a  water-supply  from  an  elevated  head.  These  embody 
the  leading  varieties  of  fire-proof  safe  construction,  although 
various  improvements  of  more  or  less  merit  have  been  from 
time  to  time  proposed.  It  must  always  be  remembered  that 
no  safe  is  absolutely  fire-proof,  although  several  manufac- 

turers make  them  capable  of  withstanding  an  exceedingly 
high  temperature.  Wherever  possible,  a  safe  should  be  im- 

bedded in  brickwork,  which  experience  has  shown  to  be  one 
of  the  most  effective  of  all  protections  against  the  injurious 
transmission  of  heat.  James  A.  Whitney. 

Fire-ship:  a  vessel,  often  old  and  unseaworthy,  which  is 
laden  with  combustibles,  fired,  and  sent  into  the  midst  of 

an  enemy's  fleet  for  the  purpose  of  setting  it  on  fire.  This 
ancient  device  has  been  frequently  tried  in  modern  warfare, 
and  though  sometimes  of  much  service,  as  in  the  war  of 
Greek  independence,  it  can  never  be  of  much  effect  when 
employed  against  a  well-managed  steam-marine ;  moreover, 
this  service  is  fraught  with  great  danger  to  the  aggressive 

party. Fireworks:  See  Pyrotechny. 

Fire-worshipers:  See  Guebres  and  Parsees. 
Firislita :  See  Ferishtah. 

Firliowitseh.  feer'ko-vitch,  Abraham:  Jewish  archrpol- 
ogist;  b.  at  Lutzk,  in  the  Crimea.  Sept.  27,  1786.  He  was 
tile  son  of  Karaite  parents,  and  was  reared  in  the  faith  of  his 
forefathers.  (See  Karaites.)  Of  a  ready  mind  and  eager 
for  learning,  he  was  afforded  all  the  advantages  which  the 
Jews  of  the  Crimea  had  at  their  command.  These  were  but 
scant v;  most  of  his  knowdedge  consisted,  therefore,  of  a 
thorough  mastery  of  the  Hebrew  of  the  Old  Testament  canon 
and  of  tradition,  acquired  nuiinly  at  Eujiatoria,  where  he 
had  enjoyed  the  use  of  a  manuscript  library  belonging  to 
the  Karaite  congregation.  He  became  a  rabbi,  and  distin- 
guislieii  himself  in  his  connections  at  Cher.son  and  Koslov. 
11  is  study  of  the  MSS.  at  Eupatoria  had  instilled  in  him  a 
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love  for  ancient  Jewisli  nnlhors.  pari  iriihirly  Karaites,  and 
a  desire  to  see  the  study  of  ilclirew  literature  and  of  Kara- 
ism  revived  iimouf;  Ids  nation.  His  opportunity  to  urge 
the  matter  successfully  came  in  1835,  when  the  Karaites 
of  Eupatoriii  established  a  printing-press.  Firkowitsch 
finally  became  the  pi'incipal  giude  of  the  Crimean  Karaites 
not  only  in  the  ri'produclion  of  ancient  MSS.,  hut  also  in 
the  selection  of  modern  works  worth  [jrinting.  Unsatisfied 

by  the  meager  supply  in  the  C'rimca,  Firkowitsch  visited 
the  scattered  Karaite  communities  in  Turkey,  Syria,  Pal- 

estine, Persia,  and  the  ('aucasus,  not  shunning  any  danger 
or  privation,  determined  to  unearth  the  treasures  of  the 
past.  He  penetrated  into  the  very  depths  of  Asiatic  wil- 

dernesses, searching  wherever  he  might  hope  to  find  a  frag- 
ment of  Karaite  antiquity.  He  deposited  in  the  Imperial 

Library  at  St.  Petersburg  no  less  than  1,500  MSS. — a  col- 
lection said  to  rival,  if  it  does  not  surpass,  the  fine  collec- 

tion of  Hebrao-Arabic  codices  at  Oxford.  In  the  decipher- 
ment of  these  MSS.  Kabbi  .Samuel  Pinsker  assisted  and 

frequently  guided  Firkowitsch.  They  are  not  yet  as  widely 
known  as  tliey  deserve  to  be.  Neubauer,  the  .Jewish  savant 
at  Oxford,  and  others  have  drawn  attention  to  the  great 
value  of  the  Firkowitsch  fragnu-nts  of  ancient  MSS.  of  the 
Old  Testament,  both  for  the  various  readings  of  the  Hebrew 
text  and  for  the  JIasora.  Firkowitsch  died  at  Shufut-Kale, 
in  the  Crimea,  June  7,  1874.  See  his  Life  by  A.  Jellinek 
(Vienna,  1875)  and  by  H.  L.  St  rack  (Leipzig,  1876). 

.J.  II.  WORMAN. 
Firmament :  See  Stars. 

Firman  [from  Turk,  firmdn,  from  Pers.  faniinn  ;  cf. 
Avest.  framdna,  authority,  decision,  deriv.  of  prefix  fra-  : 
Skr.  pra-,  Gr.  vpo-,  Eng.  for-,  forth  +  ma,-,  measure  :  Lat. 
metior,  whence  Eng.  nu'iii^iire^ :  in  Oriental  countries  the 
certificate  or  written  mandate  of  a  sovereign  or  government. 
It  is  especially  applie<l  to  the  passports  issued  to  travelers  in 
Turkish  countries. 

Fir'micus  Mater'nns.  Julius:  a  writer  on  mathematics 
and  astrology ;  b.  in  Sicily ;  flourished  in  the  time  of  Con- 
stantine  and  his  successors.  He  followed  at  first  the  profes- 

sion of  an  advocate.  He  wrote  in  Latin  a  work  entitled 
3Iafhesfos  libri  VIII.  (about  A.  D.  354),  which  treated  of 
astrological  subjects,  such  as  nativities,  the  influence  of  tlie 
stars  on  human  life,  etc.,  more  than  of  mathematics.  The 
work  is  still  extant,  and  was  first  ]5rinted  in  Venice  (1407)  in 
a  purer  text  than  that  of  Aldus  (1499)  and  of  subsequent 
editors.  A  new  eilition  is  promised  by  K.  Sittl.  Evident- 

ly, from  several  passages  of  his  work,  the  author  was  a 
heathen.  If  the  treatise  De  errore  jirofanarum  reliyimium, 
which  is  ascribed  to  .Julius  Firmicus  Maternus,  be  by  the 
same  author,  he  must  in  his  later  years  have  become  a 
Christian.  But  it  is  more  jirobaljle  that  this  work  is  by 
another  writer  of  the  same  name,  who  flourished  at  the 
same  period,  as  his  book  is  dedicated  to  Constantius  and 
Constans,  the  sons  of  Constantine,  and  bears  internal  evi- 

dence of  having  been  composed  about  347.  It  is  a  vigorous 
defense  of  the  Christian  religion  against  the  errors  of  pagan- 

ism, which  he  exhorts  the  emperors  to  destroy.  The  best 
edition  is  by  C.  Halm  (Vienna,  1867)  along  with  Minucius 
Felix.  See  Hertz,  Dissert,  de  Jtilio  Firmico  Matcrnu  (Co- 

penhagen. 1817).  Revised  by  M.  Warren. 

Firozpur:  a  district  (and  city)  of  the  Lahore  Division, 
Punjaub,  Britisli  India ;  on  the  left  bank  of  the  Sutlej  river ; 

between  Ion.  74°  5'  and  75°  39'  E.  Area,  3,753  sq.  miles. 
The  country  is  level,  and  in  part  subject  to  fertilizing  over- 

flows of  the  Sutlej.  A  railway  runs  through  the  district. 
Pop.  650,000,  about  one-half  Moliammedans.  The  capital 
is  Firozpur.  a  city  of  35,000  inhabitants,  on  the  old  bank  of 
the  Sutlej  (see  map  of  X.  India,  ref.  4^1)).  It  is  very  pros- 

perous and  has  a  military  cantonment  adjacent  to  it. 

First-born  (in   Heb.  nb3.  mi33 :  Or.  TrpuniroKos,  LXX. 

and  N.  T. ;  Lat. 7)r('mo//('«(7».s-.  Vulgate) :  amongthe  Helirews, 
the  first  child  of  the  father  ami  tlie  mother;  hence  he  is  spoken 
of  in  regard  to  the  father  as  "  the  beginning  of  his  strength  " 
(Gen.  xlix.  3 ;  Dent.  xxi.  17),  and  in  regard  to  the  mother  as 

"the  opening  of  the  womb  "  (Ex.  xiii.  3).  Before  the  estab- 
lishment of  the  Hebrew  theocracy  the  rights  of  primogeni- 

ture were  recognizwl,  but  they  were  sometimes  transferred 
from  the  eldest  to  a  younger  son,  as  from  Esau  to  .Jacob 
(Gen.  XXV.  29-34;  xxvii.  18^0),  and  from  Reuben  to  .Joseph 
(1  Chron.  v.  1-3).  After  the  Mosaic  economv  was  estab- 

lished such  a  transfer  was  forbidden  (Deut.  xxi."l.5-17).  The 
birthright  consisted  in  a  doubli'  portion  of  the  inheritance; 

that  is,  the  eldest  son  n^ceived  twic(>  as  much  of  the  patri- 
mony as  any  one  of  the  younger  sons  (Deut.  xxi.  15-17;  1 

Chron.  v.  1,  3).  When  El'ijah  was  alxmt  to  be  translated, 
Elisha  said  to  him,  "  I  pray  thee  let  a  double  portion  of  thy 
spirit  be  upon  m(' "  (3  Kings  ii.  i»).  He  nu'ant  that,  like  a 
first-horn  son,  he  might  inherit  a  double  portion  of  Elijah's 
prophetic  prerogatives;  not  that  he  should  Ije  twice  as  great 
a  prophet  as  his  nmster,  but,  liki'  him,  be  at  the  head  of 
"the  sons  of  the  prophets" — their  sujierior  in  office;  and  so 
he  became.  It  is  nowhere  said  in  the  Hible  that  the  birth- 

right embraced  the  family  prii-sthood  and  government.  As 
to  the  family  priesthood,  milhing  s|)ecific  is  recorded.  It  is 
likely  that  the  eldest  son  ojlicialed  in  place  of  the  father 
when  he  was  absent,  or  after  his  deatli  wLile  the  family  re- 
nuiined  together.  To  commemorate  the  destruction  of  the 

first-b(U-n  of  the  Egyptians,  God  required  that  the  first-born 
nuiles  of  the  Hebrews  should  be  consecrated  to  him  ;  also 
the  firstlings  of  their  cattle  and  the  first-fruits  of  their 
ground.  After  the  Exodus  their  first-born  sons,  numljering 
33,373,  were  substituted  by  33,000  Levites.  and  the  373  sur- 

plus were  redeemed  at  five  shekels  a  head  (Num.  iii.).  The 
tribe  of  Levi  thus  became  the  ]iriestly  tribe  for  the  nation. 
But  how  this  affected  the  family  priesthood  does  not  a]ipear. 
So  the  right  of  government  naturally  inhered  in  the  eldest 
son  in  the  absence  of  the  father,  or  in  the  case  of  his  death 
while  the  family  remained  together.  This  pre-eminence  at- 

tached to  the  eldest  son  in  the  royal  family,  as  he  succeeded 
to  the  throne  (3  Chron.  xxi.  3).  though  in  special  cases  this 
rule  was  reversed  ;  as,  e.  g.,  Solomon,  who  for  theocratic  rea- 

sons was  substituted  for  liis  eldest  Ijrother  (1  Kings  i.).  The 
first-born  son  seems  to  have  had  authority  over  the  rest  of 
the  family  from  the  earliest  times;  but  this  appears  to  be 
distinguished  from  the  peculiar  Ijirthright  prerogative,  for 

Esau  says  of  Jacob,  "  Is  he  not  rightly  named  Jacob  [a  sup- 
planter]?  for  he  hath  supplanted  me  these  two  times:  he 
took  away  ray  birthright,  and  behold  now  he  hath  taken 

away  my  blessing"  (Gen.  xxvii.  37).  In  the  blessing,  Isaac 
said,  "  Let  people  serve  thee,  and  nations  bow  down  to  thee: 
be  lord  over  thy  brethren,  and  let  thy  mother's  sons  bow 
down  to  thee"  (Gen.  xxvii.  39).  So  it  is  said  that  the  birth- 

right was  taken  from  Reuben  and  given  to  Joseph  :  "  For 
Jndah  prevailed  above  his  brethren,  and  of  him  came  the 

chief  ruler,  but  the  birthright  was  Joseph's"  (2  Chron.  v.  1, 
3 ;  cf.  Gen.  xlix.  8-10 ;  Mic.  v.  2 ;  Matt.  ii.  6).  As  the  first- 

born was  considered  more  vigorous  than  younger  children, 
having  been  begotten  and  briuight  forth  before  the  parents 
had  lost  their  strength,  and  first  developing  into  manhood, 
he  was  naturally  invested  with  sujierior  prerogatives  in  the 
family.  This  has  been  the  case  among  almost  all  people. 
Hence  the  destruction  of  the  first-born  of  Egypt  was  consid- 

ered so  great  a  calamity,  and  hence  so  much  importance 
was  attached  to  the  first-born  of  man  and  beast  that  by  the 
Levitical  law  they  were  consecrated  to  Jehovah.  The  male 
first-born  of  men,  being  represented  Ijy  the  priestly  tribe, 
were  redeemed.  When  the  child  was  a  month  (ild  the 
father  paid  five  shekels  of  the  sanctuary  to  the  priest,  and 
so  redeemed  him.  If  the  child  <lied  before  he  was  a  month 

old,  the  rabbins  say  the  father  was  excused  from  the  pay- 
ment. The  firstling  of  an  unclean  beast  was  also  redeemed, 

as  not  fit  to  be  offered  in  sacrifice.  The  firstling  of  an  ass, 
for  instance,  was  to  be  redeemed  by  a  lamb,  otherwise  his 
neck  was  to  be  broken.  The  firstlings  of  clean  animals  were 
not  to  be  redeemed,  Ijut  offered  in  sacrifice  (Ex.  xiii.  11-15; 
xxii.  29.  30;  Num.  viii.  16-18;  xviii.  15-17). 

The  term  first-born  is  used  metaphorically  for  the  first,  or 
chief,  or  pre-eminent;  thus  (Job.  xviii.  18),  " the  first-born 
of  death  shall  devour  his  strength  " — i.  e.  the  most  deadly 
disease  shall  destroy  him.  "The  first-born  of  the  poor" 
(Isa.  xiv.  30)  are  the  poorest  and  most  wretched.  God  said 
of  David  (Ps.  Ixxxix.  37).  "  I  will  make  him  my  first-born, 
higher  than  the  kings  of  the  earth,"  where  the  second  clause 
explains  the  first.  David,  as  the  royal  representative  of  the 
theocracy,  enjoyed  a  higher  prerogative  than  any  heathen 

monarch.  In  "the  New  Testament  prototokos  occurs  nine times.  Thrice  it  is  used  literally  (Matt.  i.  35 ;  Luke  ii.  7; 

Heb.  xi.  28).  Christ  is  "first-born  among  many  brethren" 
(Rom.  viii.  29),  as  he  is  "  the  Son  of  God  "  in  a  peculiar 
sense — pre-eminent  among  the  sons  of  God.  who  are  made 
so  through  him  by  adoption  and  regeneration.  He  is  called 
"first-born  of  every  creature"  (Col.  i.  15)  or  of  all  cre- 

ation, as  he  is  "Lord  of  all,"  being  the  Creator  of  all 
(cf.  Col.  i.  16;  Heb.  i.  1-6).  He  is  called  "first-born  from 
the  dead"  (Col.  i.  18)  and  "first-begotten  of  the  dead" 
(the  same  word.  Rev.  i.  5),  because  he  was  the  first  "  raised 
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from  the  cU-iul  to  die  no  more."  and  so  is  "  )>ccome  the 
tirst-l'ruits  ol'  lliem  tlml  slept"  (Uditi.  vi.  9;  1  Cor.  sv. 
20).  He  is  rallied  "the  first-hejjutleii "  (same  word,  Ileb. 
i.  (>),  as  he  was  destined  to  opcu[)y  the  liighcwt  position  of 
honor  in  the  universe  (ef.  Ps.  Ixxxi.x.  27;  Phil.  ii.  9-11). 
The  rijjhteous  are  spoken  of  as  "a  society  of  first-borns, 
refjistered  in  heaven  "  (lleb.  xii.  3;i).  because  they  enjoy  the 
freedom  ot  the  city  of  God,  thc!  heavenly  Jerusalem  :  it  ex- 
])resses  their  pre-eminent  difjnity  and  distinfjuishird  jirerog- 

atives.    (Cf.  Kx.  iv.  22;  Jer.  xxx'i.  9.) 
Kor  t  he  subject  of  ihe  lirst-born's  rights  under  the  Engli.sh 

law  of  priuuigeniturc,  see  Primocknituke. 
Revised  by  S.  M.  Jackson. 

First-fruits  (in  Heb.  n'E'XI;  Or.  airapxal:  hat. primiliae): 

the  earliest  gathered  fruits  of  the  season.  The  otf ering  of  the 
first-fruits  of  the  season,  with  more  or  less  of  religions  cere- 

mony, is  a  natural  expression  of  pious  gratitude  in  iit^knowl- 
edgment  of  the  Divine  bounty,  and  was  practiced  by  the 
ancietit  Egyiitians,  Greeks,  and  Romans,  as  well  as  by  the 
Helirews.  The  form  in  which  it  is  fii-st  expressly  command- 

ed by  Moses  (Ex.  xxii.  29)  im|jlics  a  custom  already  existing. 
It  may  lie  traced  back,  i(erhaps,  to  the  very  beginning  of 

history  (Gen.  iv.  'S.  4).  Under  the  Mosaic  ritual  these  offer- 
ings were  of  two  kinds — the  one  national,  the  other  indi- 

vidual. The  national  offerings  were  in  connection  with 
two  of  the  great  national  festivals;  the  first,  a  sheaf  of  bar- 

ley at  the  Passover,  when  the  barley-harvest  began ;  the 
second,  two  loaves  of  bread  at  Pentecost,  when  the  wheat- 
harvest  ended.  These  national  offerings,  which  had  a 

solemn  reiu'esentative  character,  were  to  be  made,  of  course, 
at  Jerusalem,  and  ceased  witli  t  he  destruction  of  the  Temple. 
The  rules  to  be  observed  are  laid  down  in  Lev.  xxiii.  Still 

more  minute  <lirections  are  given  in  the  Talmud.  Individ- 
ual offerings  were  not  merely  in  acknowledgment  of  depend- 

ence upon  God,  but  also  for  the  sustenance  of  tlie  priest- 
liood,  ami  were  to  be  made  throughout  the  country,  as  well 
as  at  Jerusalem.  Specific  directions,  bringing  out  the  re- 

ligious significance  of  the  act,  are  contained  in  Deut.  xxvi. 
1-11.  Some  kinds  of  offerings  were  expressly  devoted  to 

the  priests'  use  (Num.  xviii.  12),  as  the  best  of  the  oil,  wine, and  wheat,  in  addition  to  which  mention  is  also  made  (Deut. 
xviii.  4)  of  the  fleece  of  sheep.  Of  young  trees  no  fruits 
could  be  taken  till  the  fourth  year,  in  which  they  were  offered 
to  the  Lord  ;  after  this  they  might  be  eaten.  Of  every  kind 
of  produce  of  the  earth,  as  it  ripened,  a  basketful  was  to  be 
presented  by  each  Israelite,  some  in  their  natural,  and  others, 
as  wine  and  oil,  in  their  prepared  state.  The  amount  of  the 
gifts  of  the  first-fruits  was  not  specified  in  the  Law,  and  the 
fiehi  was  thus  left  open  for  Talmudic  casuistry  to  busy  itself 
in  deciding  what  was  proper  or  obligatory.  The  gift  was 
not  to  be  taken  from  the  portion  designed  for  tithes,  nor 
from  the  corners  left  for  the  poor.  One-fortieth  (or,  accord- 

ing to  the  school  of  Shammai,  one-thirtieth)  was  accounted 
a  liberal  proportion  of  the  entire  produce,  while  a  moderate 
portion  was  a  fiftieth,  and  a  scanty  portion  a  sixtieth.  But 
whatever  was  offered  must  be  the  produce  of  the  Iloly  Land. 
Beyond  Palestine  it  might  be  converted  into  money,  and  thus 
seiit  to  the  Temple.  See  Spencer,  De  Legihm  Hehra'orum 
Jiitiialibus,  iii.  9. 

Fir-wool :  a  fiber  prepared  to  some  extent  in  Germany 
from  the  leaves  of  Piniis  si/lre.'itris  (Scotch  fir),  and  made 
into  cloth  and  wadding  which  are  believed  to  be  useful  in 
the  treatment  of  rheumatism  and  skin  diseases.  Fir-wool  oil 
is  an  oil  of  turpentine  made  from  these  leaves.  Fir-wool 
extract  is  a  residual  substance  prepared  from  the  leaves,  and 
used  to  some  extent  in  medicine. 

Fiscal  Departments:  See  Finance. 

Fiscll,  Georges,  D.  D.  :  a  French  Protestant  clergyman  ; 
b.  in  Nyon,  Switzerland,  July  6, 1814:  educated  in  tlie  acad- 

emy at  Lausanne.  After  entering  the  ministry  he  preached 
for  nearly  five  years  to  a  German-speaking  congregation  at 
Vevey,  and  then  emigrated  to  France  and  joined  the  French 
Evangelical  Church.  Became  in  1846  tlie  successor  of  the 
celebrated  Adolphe  Monod  at  Lyons.  In  1854  removed  to 
Paris,  as  pastor  of  the  church  Taitl)out,  where  he  was  the 
colleague  of  his  brother-in-law,  Edmond  de  Pressense.  the 
learned  French  Protestant  ecclesiastic.  In  186:5  Dr.  Fisch 
became  president  of  the  Union  seeking  the  coalition  of 
I''rench  Protestants,  and  was  a  director  of  the  Evangelical 
Society  of  France,  a  powerful  auxiliary  to  the  Union.  He 
figured  jiromineutlv  at  thc  Evangelical  Alliance  meeting  held 
in  New  York  in  1873.  D.  in  VaUurbe,Switzerland,  July  3, 1881. 

Fiscliart.  JoHANN  :  satirical  writer;  b.  (according  to  some 

accounts,  at  Strassl)urg:  iiccoiding  to  othci-s.  at  Mcnlz,  Ger- 
many) alxiut  IS.JO:  studied  law  at  Strassburg,  where  he  re- 
ceived a  doctor's  degree  in  1574;  became  advocate  to  the 

imperial  chamber  at  Spires  in  loSl,  and  in  158y  was  made 
Vjailitt'  of  Forl)ach,  near  Saarbriicken,  where  he  died  in  the 
spring  of  l.")9().  Ilis  numerous  writings,  comprising  Ijoth 
prose  and  verse,  wen;  published  lender  a  great  variety  of 
pseudonyms,  and  with  strange,  fantastic  titles.  Almost  all 
ot  them,  though  satirical  in  bjrm  and  aliounding  in  humor- 

ous thoughts  and  oddly  coined  words,  liave  in  general  the 
serious  purpose  of  holding  u\>  to  public  contempt  the  vices 
and  follies  of  all  classes  of  society,  and  especially  of  vindi- 

cating Protestantism  against  the  charges  of  its  enemies. 
Perhaps  the  best  known  of  his  writings  is  his  free  imitation 

of  the  first  book  of  Kabelais's  (rari/unlua  (1.575).  Of  his  other works  may  be  mentioned  AI/it  Piacli/c  Grossmutler  (1572); 

Eulmspirgel  Ji'i-iiimi-iiceixx  (1572):  FlOhhatz  und  Weiber- 
tratz  (1573):  and  Bifiitnikurb  das  Ileiliq.  Rijmischen  Imen- 
schwarms  (1579),  the  bust  a  sharp  attack  on  the  lives  of  the 
dissolute  clergy. 

Fischer,  Kvxo:  philosoplicr:  li.  July  23,  1824,  in  Sande- 
wald,  in  Silesia;  educated  at  the  Universities  of  Leipzig  and 
Halle ;  Professor  of  Philosophy  at  the  University  of  Jena 
1856-72  ;  since  1872  Professor  of  Philosophv  in  Heidelberg. 
Author  of  Dioluiia,  //ii-  Idea  of  t/ie  Jicautiful  (1849);  His- 

tory of  21  o  J  i-ni  Philosophy  (\%T>'i-Ti):  Kan'tiimO);  System of  Logic,  and  Me/apl(y.sics  CIHQ^);  Spinoza  (1865);  Francis 
Bacon  and  his  Successor  (\H1&)\  Lt'.'<.iin(j  (1882) :  Critique  of 

Kantian  Phitusuphy  (1885) ;  Goethe's  Faust  (1886) ;  Scliille'r (1892).  C.  H.  Thvrber. 

Fish  [M.  Eng.  fisch.  fsc<  O.  Eng..^.sr  :  Goth.  Jisks  :  O.  Tl. 
Germ.  Jisk  >  .Mod.  Germ.  Fisch  <  Teuton,  fiskos  :  Ir.  iasc: 

Lat.  piscis  <  Indo-Eur.^j(«A--] :  any  one  of  many  various  and 
widely  differing  animals  having  the  common  characteristic 
of  living  in  water.  The  word  fish  is  also  used  as  a  collective 
plural  to  designate  a  number  of  fishes  without  distinct  ref- 

erence to  the  individuals.    See  Fishes  and  Food. 

Fish,  Hamilton,  LL.  D.  :  lawyer  and  politician  ;  b.  in  New 
York  city.  Aug.  3,  1808:  a  son  of  Nicholas  Fish;  educated 
at  Columbia  College  in  his  native  city;  graduated  in  1828; 
was  admitted  to  the  bar  in  New  York  in  1830;  was  in  1837 
chosen  to  the  State  Legislature ;  then  served  in  Congress  in 
184:^-45;  was  Lieutenant-Governor  of  New  York  1847-49; 
Governor  of  New  York  1849-51 ;  and  from  1851  to  1857  was 
one  of  its  U.  S.  Senators.  He  was  in  1862  one  of  the  U.  S. 

commissioners  to  visit  soldiers  confined  in  Confederate  pris- 
ons, and  rendered  valuable  service  in  negotiating  for  the 

exchange  of  prisoners.  In  1869  he  was  appointed  Secretary 
of  State  in  the  cabinet  of  President  Grant,  his  term  of  office 
commencing  in  March.  Jlr.  Fish  suggested  the  joint  high 
commission  between  the  U.  S.  and  Great  Britain  which 
met  in  1871  to  settle  the  various  difficulties  between  the  two 
nations,  including  the  famous  Alabama  claims.  In  1872  he 
became  president  of  the  order  of  the  Cincinnati.  In  1873 
he  was  reapjiointed  Secretary  of  State  at  the  beginning  of 
President  Grant's  second  term,  and  served  till  Mar.,  1877. 
D.  at  Garrisons-on-the-Iludson,  N.  Y.,  Sept.  7,  1893. 

Fish,  Nicholas  :  soldier  and  politician  ;  b.  in  New  Y'ork, 
Aug.  28.  1758:  entered  the  College  of  New  Jersey  at  Prince- 

ton, N.  J.,  at  the  age  of  sixteen,  but  left,  and  commenced 
the  studv  of  law  with  John  Morin  Scott,  with  whom  he 
served  in  1776  as  aide-de-camp,  and  subsequently  as  major 
of  brigade;  Nov.  21  major  fif  the  Second  New  York  Regi- 

ment, and  at  the  close  of  the  war  was  a  lieutenant-colonel. 
Col.  Fish  was  in  both  battles  of  Saratoga,  commanded  a 
corps  of  light  infantry  at  the  battle  of  Monmouth,  served  in 
Sullivan's  expedition  against  the  Indians  in  1779,  was  with 
the  light  infantry  under  La  Fayette  in  1780,  and  in  1781 
•was  active  with  his  regiment  in  tlie  operations  which  re- 

sulted in  the  surrender  of  Cornw^allis  at  Yorktown.  Va.  He 
was  adjutant-general  of  the  State  in  Apr.,  1786.  and  there- 

after for  manv  vears.  He  was  revenue  supervisor  under 

Washington  in"  1794,  and  a  New  York  alderman  from  1806 
to  1817 ;  president  of  the  New  York  Society  of  the  Cincin- 

nati in  1797,  and  a  prominent  member  of  many  literary  and 
benevolent  institutions  of  New  York  city.  D.  in  New  York 

city,  June  20,  18:^:?. 
Fish-cilltiire :  a  term  which  in  its  widest  sense  means 

the  increase,  distribution,  and  ijrotection  of  useful  and  or- 
namental aquatic  animals  an<\  plants.  The  methods  and 

ends  involved  receive  a  more  nearly  adequate  expression  in 
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the  syriDnyinous  torin  "  aquiculturc."  ikiw  curri'iit  in  France, 
sitiee  the  modern  fish-cult urist  gives  aUentioii  to  many  im- 

portant objects  of  fishery  besides  fish,  for  example,  the  seals 
and  their  allies,  the  lobsters  and  other  crustaceans,  the  oys- 

ters and  other  mollusks,  corals,  sponges,  alga',  and  the 
various  economic  forms  of  life  in  the  waters. 

The  Cliinese  from  a  remote  date  have  collected,  distrib- 
uted, and  hatched  naturally  impregnated  fish-eggs,  but  the 

))racticability  of  stockiug  waters  by  means  of  fish  developed 
from  artificially  impregnated  eggs  was  first  made  known  by 

Lieut.  Stephen'  Ludwig  Jacobi.  of  Westphalia,  in  176ii,  and 
the  processes  wei'e  first  publicly  explained  in  1772,  by 
Prof.  Adanson  in  the  Royal  Garden  of  Paris.  This  art  was 
practiced  only  by  private  individmils  for  their  own  amuse- 

ment or  profit  for  nearly  a  century  after  its  discovery. 
Public  fish-culture  dates  from  1M.50,  when  Prance  estab- 

lished, at  Hiining-ue,  the  first  fish-hatchery  under  Govern- ment direction. 
The  methods  and  results  of  the  Prench  and  British  fish- 

culturists  were  promptly  made  known  in  the  U.  S.  through 
the  publications  of  Dr.  Theodatus  Garlick  and  William  II. 
Pry,  whose  contributions  to  the  history  of  fish-culture  in 
Europe  were  nearly  simultaneous;  but  Dr.  Garlick  gave  the 
first  practical  application  of  the  art  in  the  develo]iment  of 
eggs  of  the  brook  trout.  Massachusetts  appointed  the  first 
State  Pish  Commission,  but  New  Hampshire,  in  18G5,  first 
began  public  fish-culture  by  importing  and  hatching  salmon- 
eggs  from  Canada.  A  commission  was  established  by  Ver- 

mont in  the  same  year.  The  first  public  fish-hatchery 
erected  in  the  U.  S.  was  the  shad  station  of  Massachusetts 
at  Hadley  Palls,  on  the  Connecticut  river.  At  the  present 
time  (IWKj)  thirty-three  States  and  Territories  have  fish  com- 

missions in  more  or  less  active  operation,  with  annual  ap- 
propriations ranging  from  $1,300  to  .f  84,000,  the  aggregate 

appropriations  for  1891  being  estimated  at  about  ̂ 16lt,000. 
The  U.  S.  Pish  Commission  was  established  by  Congress 

in  1871,  and  began  the  artificial  propagation  of  fish  in  1873. 
Prof.  Spencer  P.  Baird  was  the  first  commissioner  under 
the  Government,  and  served  until  his  death  in  1887,  when  he 
was  succeeded  by  Dr.  George  Brown  Goode.  In  1888  Hon. 
Marshall  McDonald  succeeded  Dr.  Goode.  The  conunis- 
sion  has  twenty-one  stations  in  operation  in  thirteen  States, 
and  money  has  been  appropriated  for  new  stations  in  four 
additional  States.  The  annual  grant  for  fish-culture  by  tlie 
U.  S.  Government  is  about  |1.50;000. 

The  impregnation  of  fish-eggs  is  effected  by  gently  press- 
ing a  female  fish  in  the  spawning  condition  along  the  sides 

of  the  belly  with  the  thumb  and  forefinger,  and  letting  the 
eggs  flow  into  a  clean,  dry  pan.  In  a  similar  way  the  milt 
from  a  male  is  squeezed  upon  the  eggs,  the  pan  being  kept 
swaying  until  fertilization  is  effected.  A  little  water  is 
sometimes  added  before  fertilization  is  complete,  and  this 
is  continued  until  the  eggs  become  hard  and  increased  in 
size.  Hatching  takes  place  in  glass  jars,  wooden  troughs,  or 
some  other  form  of  apparatus,  through  which  there  is  a  con- 

stant flow  of  water. 
The  extent  of  the  work  accomijlished  by  the  States  is 

shown  in  the  reports  of  their  fish  commissions:  Wisconsin 
distributed  50,000,000  of  young  fish  in  1891  and  36,000,000 
in  1893,  besides  planting  some  fertilized  eggs  on  the  spawn- 

ing-grounds. New  York  deposited  more  than  38,000,000 
in  1891.  Pennsvlvania,  during  the  three  vears  ending 
with  1891,  distributed  upward  of  153,000,000,  averaging 
about  51.000,000  a  vear.  Michigan  furnished  more  than 
136,000,000  in  1891  and  upward  of  135,000,000  in  1892.  Six 
States  have  ears  specially  constructed  for  the  transportation 
of  fish  and  eggs  to  and  from  their  hatcheries,  and  the  U.  S. 
has  four  ears  tor  the  same  purpose.  Prom  1873  to  1883  the 
U.  S.  Fish  Commission  distributed  341,096,977  fish  ;  from 
1883  to  1893  the  number  distributed  was  2,391,389,410, 
making  a  total  of  nearly  3,750,000,000  since  its  establish- 
ment. 

Among  the  many  results  accomplished  by  fish-culture 
may  be  mentioned  the  introduction  of  European  salmon 
and  trout  into  New  Zealand  and  Australia;  the  successful 
transfer  of  trout  from  the  U.  S.  to  Japan,  Great  Britain,  and 
the  continent  of  Europe  ;  the  acclimation  of  the  black  bass 
in  Great  Britain  and  Germany;  the  introduction  of  several 
species  of  European  trout  into  the  U.  S. ;  the  transfer  of 
shad  and  striped  bass  from  Eastern  rivers  to  California ;  and 
the  remarkable  increase  in  the  catch  of  shad  in  the  Eastern 
U.  S.  sirice  1880.  The  number  of  shad  taken  in  1890  was 

nearly  two  and  a  half  times  as  great  as  in  1880,  and  the  in- 
crease in  the  yield  was  worth  $833,965,  notwithstanding  that 

the  average  price  per  pound  in  1890  was  only  eleven  cents 
as  against  nineteen  cents  in  1880. 

The  number  of  species  of  fish  to  which  tlie  nielliods  of 
fish-culture  are  nowa])pIied  by  the  general  Government  and 
the  States  is  not  far  from  forty.  The  shad,  whitetisli,  jjike- 
perch,  cod,  and  several  members  of  the  salmon  family  re- 

ceive the  greatest  amount  of  altciiliim.  The  Dominion  of 
Canada  appropriates  about  as  much  annually  to  pLd;lic  ii.sh- 
culture  as  all  Europe,  while  the  U.  S.  devote  to  the  work 

many  times  the  amount  granted  in  Kin-ope  and  the  Do- 
minion. A  full  description  of  the  history,  methods,  results, 

and  literature  will  be  found  under  I'lscirtrLTURE. Takletox  H.  Bkan. 

Fisher:  the  largest  of  the  martens;  the  MusUla  pe7inan- 
tii,  a  carnivorous  quadruped  of  the  i&mWy  3Iutitelidie,io\inA 
in  Canada  and  the  U.  S.,  arboreal  in  its  habits,  and  named, 
as  it  is  said,  from  its  fondness  for  fish,  which  it  often  steals 
from  the  traps  of  fur-collectors,  who  use  fish  as  a  bait  for 
the  pine-marten.  It  is  some  3  feet  long,  inclusive  of  the 
tail.  In  color  it  is  chiefly  black,  often  with  gray  or  brown 
tints  toward  the  head.  It  is  a  fierce  nocturnal  animal,  liv- 

ing chiefly  upon  birds  and  small  quadrupeds.  Its  fur  in 
winter  is  good,  and  is  much  used. 

Fisher,  Hon.  Charles.  D.  C.  L.  :  politician  ;  b.  at  Freder- 
icton.  New  Brunswick,  Canada,  Sept.,  1808 ;  graduated  at 

King's  College,  New  Brunswick ;  studied  law  and  was  ad- 
mitted to  the  bar;  was  elected  to  the  ]irovincial  Parliament 

in  1837.  In  1848-57  he  was  a  member  of  the  executive 
council ;  in  1853  a  commissioner  to  codify  the  provincial 
statutes  ;  from  Oct.,  1854,  to  May,  1850,  was  attorney-general, 
again  in  1856-61,  and  again  Apr.,  1866.  He  advocated  the 
union  of  all  the  provinces  of  British  America,  and  in  1867 
was  a  member  of  the  conference  of  tl)e  representatives  of 
British  North  America  in  London  which  arranged  the  terms 
of  the  union.  He  was  a  judge  of  the  Supreme  Court  of  New 
Brunswick  from  1868  to  his  death,  Dec.  8,  1880. 

Fisher,  George  Jackson,  M.  D.  :  b.  in  Westchester  co., 
N.  Y.,  Nov.  37,  1825  :  graduated  in  medicine  at  the  medical 
department  of  the  New  York  University,  Mar.  1,  1849;  phy- 

sician and  surgeon  of  the  departments  of  the  New  York 
State  prisons  at  Sing  Sing  in  1853-54 ;  resigned  (after  twenty 
years'  service)  surgeon  Seventh  Brigade  N.  G.  S.  N.  Y.  1873  ; 
president  of  Medical  Society  State  of  New  York  1874.  Au- 

thor of  Biographical  Sketches  of  Deceased  Physicians  of 

Westchester  Comiti/,  JV.  I'.  (1861);  On  Animal  Substances 
employed  as  Medicines  by  the  Ancients  (1862) ;  Diploteratol- 
ogy.  an  Essay  on,  Compound  Hmnan  3Innsiers,  (pp.  200.  33 
lithographic  plates  of  126  figures,  1865-68) ;  On  the  Liflti- 
ence  of  Maternal  Mental  Emotion  in  the  Production  of 
3Ionsters  (pp.  55. 1870).  After  the  death  of  the  distinguished 
Dr.  Gross,  of  Philailelphia,  Dr.  Fisher  was  chosen  his  suc- 

cessor to  write  a  History  of  Surgery  for  the  International  E?i~ 
cyclopa'dia  of  Surgery.   D.  at  Sing  Sing,  N.  Y.,  Feb.  3,  1893. 

Fisher,  George  Park,  D.  D.,  LL.  D.  :  b.  in  Wrentham, 
Mass.,  Aug.  10,  1827 ;  graduated  at  Brown  University  in 
1847,  and  studied  theology  at  New  Haven  (1848-49).  at  An- 
dover,  where  he  graduated  in  1851,  and  in  Gernumy.  Be- 

came Professor  of  Divinity  in  Yale  College  in  1854,  and  in 
1861  was  transferred  to  the  chair  of  Ecclesiastical  History. 

The  degree  of  D.  D.  was  conferred  on  him  by  liis  alma  mater 

(1866),  bv  the  University  of  Edinburgh  (1886).  and  by  Har- 
vard College  (1886),  and  the  degree  of  LL.  D.  by  the  Col- 

lege of  New  Jersey  (1879).  Has  published  Essays  on  the 

Supernatural  Origin  of  Christianity  {W6'>);  Life  of  Ben- jamin SilUman  (1866);  History  of  the  Reformation  (i^Ti); 

'The  Beginnings  of  Christianity  {IS-iT):  Faith  and  Battonnl- 
ism  (1879):  Discussions  in  History  and  Tlieology  (1880); 
The  Christian  Religion  (1882) ;  The  Grounds  of  Theistic 

and  Christian  Belief  (1883) ;  Outlines  of  Universal  History 

(1885) ;  History  of  the  Christian  Church  (1888) ;  Manual  of 
Christian  Evidences  (1890);  Colonial  History  of  the  Inited 

States  (1892) ;  and  many  articles  in  the  Bibliot/ieca  Sacra. 

North  American  Review.  British  Quarterly  and  Aew  Eng- 
lander,  etc. ;  in  1893  became  one  of  the  editors  of  The  1  ale 
Review.  He  was  for  several  years  after  1886  one  of  the 
editors  of  Tlie  Xew  England er. 

Fisher,  JoHx:  Bishop  of  Rochester  ;  b.  at  Beverley.  York- 

shire, about  1459;  took  his  M.  A.at  Cambridge  Univei-sity  in 
1491  :  inl501became  vice-chancellor  of  the  univei-sity,  and  in 

1504  chancellor  and  Bishop  of  Rochester.  In  1505  was  presi- 

dent of  Queen's  College.  Cambridge,  and  on  Jlay  12.  1521, 
preached  against  the  Reformation  on  the  occasion  of  burning 
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Luther's  writings  :  l)esi(los  tliis,  in  opposition  to  the  Lntlienin 
doftriiU'S.  hi'  vvrntc  si'vcral  tiviitiscw.  In  IT^iO  he  opposeil 
the  divoree  of  Henry  VIU.  from  Catharine  of  Arafjon,  was 
imprisoned  in  tiie  Tower  of  London  in  1.5;{4,and,  receiving  t lie 
cardinal's  hat  from  I'<ipe  Paul  III.  Mav,  1535,  was  convicted 
for  denyin};  the  royal  supremacy  on  June  17,  and  executed 
at  Loncion,  June  2'i.  1535.  See  his  Life  by  J.  Lewis  (2  vols., 
London,  18.55)  and  his  Life  by  T.  E.  Bridgett  (1888). 

Fisheries:  those  industries  which  consist  in  the  taking 
for  commercial  purposes  of  fish  or  of  any  other  kind  of 
aquatic  animals,  such  as  seals,  whales,  clams,  corals,  and 
sponges.  The  term  fishery  menus  fishing  for  business,  as 
distinguished  from  angling,  wliich  is  fishing  for  sport,  and 
implies  the  use  of  fine  tackle  for  the  capture  of  active,  well- flavored  fish. 

In  an  article  like  this  the  most  general  treatment  only  is 
possible,  and  tlie  most  im|iortant  fish  and  fisheries  can  alone 
be  treated  of  at  length,  while  a  mere  enumeration  of  others 
must  suffice.  It  is  hardly  too  much  to  say  that  almost  every 
common  fish  is  somewhere  caught  and  used  for  food,  often 
in  considerable  numbers,  without  being  the  object  of  any 

particular  "  fishery."  It  may  also  happen,  as  is  pre-emi- 
nently the  case  on  the  Great  "Lakes  of  >«orth  America,  that largefisheries  mav  be  carried  on  having  as  their  object  the 

catching  of  fish  in  general  and  no  one  species  in  particular. 
The  subject  of  the  fislieries  of  the  U.  S.  is  dwelt  on  at  special 
length  in  this  article,  not  only  because  of  their  importance, 
but  because  detailed  information  concerning  them  is  much 
more  accessible  than  it  is  for  other  countries. 

It  has  seemed  best  to  discuss  the  fishes  in  their  natural 

groups,  giving  under  each  some  of  the  more  important, 
methods  of  capture,  and  to  preface  this  with  a  description 
of  the  general  types  of  apparatus  used. 
Apparatus.— Under  tins  liead  come  hooks  and  lines,  nets, 

traps,  and  spears.  Hooks  and  lines  are  naturally  proportioned 
in  their  sizes  and  lengths  to  the  various  kinds  of  fish  and 
various  depths  of  water  for  which,  and  in  which,  they  are 
used.  They  may  be  cl,assecl  as  hand-lines  and  set-lines, 
long  lines  or  trawls.  These  three  names  are  applied  to  long 
lines  having  attached  to  them  at  regular  intervals  short 
lines  armed  with  hooks.  At  either  end  is  an  anchor  to  hold 
the  trawl  in  place,  furnished  also  with  a  line  and  buoy  to 
indicate  its  position. 

For  cod-fishing  trawls  usually  have  the  hooks  6  feet 
apart,  and  arc  set  in  lengths  of  3,000  feet,  although  two  or 
thi-ee  of  these  lengths  are  frequently  combined. 

A  full  set  of  trawls  for  a  fishing-schooner  is  72,000  feet, 
or  over  12  miles,  long,  and  is  furnished  with  14,000  to  15,000 
hooks.  The  difficulty  of  hauling  trawls  in  deep  water  (and 
they  are  used  at  depths  of  from  600  to  1,500  feet)  is  so  great 
that  boats  are  provided  with  little  winches,  known  as  hurdy- 
gurdies.  Trawls  were  first  used  on  the  Grand  Bank  of 
Newfoundland  by  French  fishermen  and  it  was  a  long  time 
before  they  were  adopted  by  North  American  fishermen. 
Although  usually  allowed  to  rest  on  the  bottom,  the  Italian 
fishermen  use  trawls  having  at  alternate  intervals  a  float 
and  an  anchor,  this  arrangement  causing  the  main  line  to 
assume  the  form  of  triangles,  the  hooks  at  the  base  taking 
such  fishes  as  dwell  at  or  near  the  bottom,  while  those  near 
the  apes  capture  such  species  as  swim  nearer  the  surfiice. 
The  terras  trawl  and  trawling  have  such  different  significa- 

tions in  different  localities  that  it  is  often  necessary  to 
specify  just  what  is  meant.  In  the  U.  S.  trawl  always  means 
a  long  line  as  described  above ;  in  England  it  means  beam 
trawl,  a  kind  of  net ;  and  in  Scotland  trawling  is  applied  to 
the  use  of  haul-seines  for  catching  herrings.  Trolls,  drails 
or  trails  are  modifications  of  hand-lines  xised  from  boats  in 
rapid  motion  for  taking  active,  predatory  fish,  such  as  the 
blueflsh  and  barracuda. 

The  hook  either  has  its  upper  part  imbedded  in  lead  or 
tin,  or  has  attached  to  it  a  piece  of  bone,  bright  metal, 
rag.  or  bait  of  some  kind. 

The  most  important  nets  are  gill-nets  and  seines.  These 
are  both  long,  straight  nets  kept  in  a  vertical  position  by 
having  the  lower  edge  weighted  with  lead  or  stones,  while 
the  upper  edge  is  buoyed  up  by  means  of  cork,  wood,  or 
glass  floats.  Glass  floats,  which  are  now  so  extensively 
used,  seem  to  have  originated  in  Europe,  and  as  tliey  are 
made  of  strong  green  glass  in  the  shape  of  hollow  balls  and 
are  covered  with  netting,  they  are  extremely  durable.  They 
have  the  merits  of  never  becoming  water  soaked,  and  of 
being  much  cheaper  than  cork  floats  of  equal  buoyancy. 
Gill-nets  are  either  anchored   in  position  or  set  across  the 

current  of  moving  water  and  allowed  to  drift  with  stream 
or  tide,  the  object  in  either  case  being  to  capture  fish  by 
their  becoming  entangled  in  the  meslies  of  the  net.  Gill- 
nets  are  used  not  only  at  the  surface  but  at  the  bottom,  as 
in  the  cod  gill-net  fishery,  the  sinkers  used  being  sufliiciently 
h<-avy  to  overcome  the  resistance  of  the  floats.  Or,  as  in  the 
European  herring-fishery,  the  upper  roi)e  of  the  net  may  be 
atta(-lied  to  buoys  by  ropes  and  lowered  to  any  desired  dis- tance below  the  surface. 

Seines  are  long  nets  which  are  drawn  around  a  shoal  of 
fish,  or  around  a  locality  where  fish  are  supposed  to  be,  in 
order  to  surround  them.  When  set  from  shore,  one  end  of 
the  net  is  fixed,  while  the  other  is  carried  around  to  form  an 
immense  circle,  and  then  drawn  in  by  man,  horse,  or  steam- 
power,  according  to  the  size  of  the  seine.  Some  of  the 
Albeiiuirle  Sound  shad-seines  are  nearly  H  niiles  in  length, 
while  one  used  at  Stony  Point,  on  tlie  Potomac,  had  a 
length  of  3,400  yards,  or  nearly  2  miles.  Seines  are  used  in 
localities  where  the  bottom  is  comparatively  level  and  free 
from  rocks  or  other  obstructions,  as  otherwise,  as  the  foot  of 

the  seine  is  dragged  over  the  bottom,  fish  would  escape  be- 
neath it  or  tlie  net  would  be  torn.  In  purse-seines,  such  as 

are  used  in  the  mackerel  and  menhaden  fisheries,  a  rope  is 
run  around  the  bottom  of  the  net  in  such  manner  that  the 

lower  part  of  the  net  can  be  drawn  together  so  as  to  form 
an  immense  bag  or  pocket.  Mackerel  purse-seines  are  from 
900  to  1,500  feet  long  and  from  160  to  180  feet  deep,  and 
are  naturally  used  only  in  deep  water.  They  are  not  set 
directly  from  the  vessel  carrying  them,  but  from  large  row- boats. 

The  beam-trawl,  which  is  so  characteristic  of  the  North 
Sea  fisheries  of  Europe,  is  a  triangular,  bag-shaped  net, 
whose  wide,  open  end  is  attached  to  a  beam  supported  on 
iron  runners.  The  lower  edge  of  the  bag  is  weighted,  and, 
as  the  apparatus  is  dragged  over  the  bottom  of  the  sea,  the 
low-swimming  or  ground-haunting  fishes  are  swept  up  by 
it  and  pass  into  the  hinder  end,  which  forms  a  pocket  from 
which  they  can  not  escape.  A  large  trawl-net  is  about  80 
feet  long,  and  has  a  beam  of  30  to  50  feet.  The  beam-trawl 
can  be  used  to  advantage  only  where  the  bottom  is  com- 

paratively smooth,  and  it  is  particularly  adapted  for  taking 
flat  fishes.  Related  to  the  beam-trawl  is  the  drag-net  or 
paranzella  of  the  Italian  fishermen,  now  coming  into  use  on 
the  Pacific  coast.  This  is  a  bag-shaped  net  with  wings  or 
leaders,  but  the  upper  edge  is  kept  clear  of  the  bottom  by 
floats,  and  the  net  is  extended  by  having  the  drag-lines  at- 

tached to  spars  projecting  from  the  sides  of  a  boat.  Or  it 
may  tie  dragged  between  two  boats,  or,  even  when  small  and 
used  in  shallow  water,  between  two  men. 

The  term  traps  includes  a  large  number  of  devices,  from 
small  wickerwork  affairs,  constructed  on  the  plan  of  a  rat- 
trap,  up  to  pound-nets  and  weirs  and  the  deadly  fyke-net. 
This  consists  of  a  rather  long,  cylindrical  net,  kept  open  by 

hoops,  and  terminating  in  a  pocket  entered  by  a  funnel- 
shaped  opening.  From  the  open  end  of  the  net  are  stretched 
long,  straight  nets,  termed  leaders,  their  object  being  to 
lead  the  fish  to  the  mouth  of  the  trap.  Fyke-nets  are  set 
at  or  near  the  bottom,  being  supported  by  stakes,  and  are 
very  extensively  used  both  on  the  coast  and  in  lake  fishing, 
being  subject  to  almost  endless  modifications  in  the  arrange- 

ment of  pockets  and  leaders,  according  to  the  locality  in 
which  they  are  used  and  fish  that  they  are  intended  to 
catch.  Pound-nets  are  long,  straight  nets,  usually  leading 
from  near  the  shore  into  deeper  water,  and  having  at  the 

outer  extremity  a  square  or  bag-like  net  so  arranged  that 
fish  once  within  its  bounds  can  not  escape.  Fish  moving 
along  the  shore  reach  the  leader,  as  the  straight  net  is 
called,  and  follow  it  down  to  the  trap.  Pound-nets  are  set 
in  water  of  moderate  depth,  rarely  as  much  as  75  feet,  and 
are  supported  by  stakes.  The  leaders  are  from  500  feet  to 
1,400  feet  long,  and  very  long  nets  may  have  two  or  more 
pockets.  Among  the  advantages  of  pound  and  fyke  nets 
is  the  fact  that  the  fish  are  kept  alive  and  not  lost  if  the 
fishermen  are  prevented  by  rough  weather  or  other  causes 
from  visiting  their  nets  regularly. 

A  weir  is  practieallv  a  structure  on  the  principle  ol  a 
pound  net,  built  largely  or  entirely  of  stakes,  boards,  or 
brushwood.  Weirs  are  generally  used  in  salt  water,  where 
there  is  considerable  rise  and  fall  of  tide,  which  allows  such 
structures  to  be  readily  built,  while  the  use  of  brushwood 
oliviatcs  the  expense  of  a  net.  They  are  extensively  used 
along  the  coast  of  New  England. 

Although  limited  in  its  use  to  rivers  with  a  swift  current, 
and   practically  restricted  to  the  Columbia  river,  Oregon, 
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the  fish-whcol  deserves  mention  from  llie  insonuity  of  its 
construction  and  its  deadly  effects,  it  is  a  larjje  undersliot 
wheel,  whose  buckets  or  floats  are  represented  by  large  wire 
nets  or  scoops  with  their  mouths  fucinij  down  stream.  As 
the  fish  come  swimmins  up  stream  they  are  scoopcul  up  by 
the  ever-turning  wheel,  and,  as  it  revolves,  tumbled  out  on 
an  inclined  plane  and  slide  into  a  receptacle  at  its  base. 

While  the  cormorant  can  hardly  be  called  a  fish-trap,  as  is 
well  known  this  bird  is  successfully  employed  in  China  and 
Japan  for  the  capture  of  certain  kinds  of  snuill  fishes. 

Spears,  grains,  or  gigs  of  various  patterns  are  used  to  a 
considerable  extent  for  taking  some  fishes,  and  on  the  New 
England  coast  play  an  important  part  in  the  capture  of 
flounders  and  eels.  The  use  of  speai-s  for  taking  fish  swim- 

ming at  or  near  the  surface,  and  the  hook  and  line  for 
catching  those  below  it.  are  the  most  primitive  methods, 
and  the  progress  of  a  fishery  is  nuirked  by  tlie  abandonment 
of  devices  for  taking  fish  singly  and  the  employment  of 
nets  and  traps  by  which  scores  or  thousands  are  caught  at  a 
time. 

Fishing-gear  of  various  sorts,  such  as  trawls,  nets,  seines, 
-and  very  often  hand-lines,  is  tarred  or  tanned  to  preserve 
it  from  rotting,  and  especially  in  Europe  the  sails  of  fishing- boats  are  also  tanned. 

The  subject  of  fishing-boats  can  not  be  treated  in  the  same 
general  manner  as  fishing-gear,  for  not  only  does  each  nation 
have  its  own  types  of  vessels,  but  almost  every  locality  has 
its  own  peculiar  craft.  In  a  very  broad  way  the  fore-and- 
Aft  rig  may  be  said  to  be  characteristic  of  North  America, 
luggers  of  the  north  of  Europe,  and  feluccas  of  the  south  of 
Europe.  The  schooner  is  pre-eminently  the  fishing-vessel 
■of  the  U.  S.,  and  has  been  greatly  improved  in  size,  speed, 
And  safety.  Steamers  are  extensively  used  in  the  fisheries 
of  Great  tSritain,  and  have  been  introduced  on  the  Pacific 

■coast  of  the  U.  S.  They  are  important  factors  in  tlie  fish- 
eries of  the  Great  Lakes,  and  in  the  capture  of  menhaden 

along  the  coast.  The  majority  of  the  British  whaling- vessels 
and  one-tenth  of  the  whaling  fleet  of  the  U.  S.  are  steamers, 
and  the  extensive  seal-fisheries  of  Newfoundland  are  carried 
■on  by  their  aid. 

Specific  Fisheries. — The  sharks  (Squali)  are  regularly 
•caught  along  the  shores  of  Japan  and  at  various  localities 
in  the  East  Indies,  notably  Kurachi,  the  fins  being  salted, 
dried,  and  exported  to  China,  and  .the  skin  being  used  for 
the  manufacture  of  fancy  articles.  Off  the  coasts  of  Nor- 

way and  Iceland  the  sleeper-shark  (Soniniosua  mic7-ocepha- 
lus)  is  systematically  taken  with  hand-lines  for  the  sake  of 
its  liver,  which  yields  a  large  quantity  of  oil.  During  the 
winter,  when  the  sharks  approach  the  shore,  the  fishery  is 
partly  carried  on  in  open  boats;  but  in  summer  it  is  neces- 

sary to  go  farther  from  land,  and  schooners  of  from  20  to 
-80  tons  are  employed.  The  oil-shark  (Gahorhiiius  galeus) 
is  taken  in  some  numbers  on  the  coast  of  California,  and 

■quantities  of  dogfish  (Sijualus  americanus)  are  captured  on 
the  New  England  coast  with  hand-lines  and  trawls  for  the 
oil  yielded  by  their  livers.  Skates  and  rays  (Raiia')  are 
comparatively  little  used  for  food  in  the  U.  S.  on  account  of 
their  ugly  appearance  ;  but  they  are  brought  into  some  mar- 

kets, and  in  1889  the  quantity  brouglit  into  Sau  Francisco 
was  75,000  lb.,  valued  at  $3,7.50.  In  many  countries  of  Eu- 

rope and  Asia  skates  are  more  extensively  used,  raie  au 
■heurre  noire  being  in  France  justly  considered  a  delicacy ; 
while  in  Japan,  in  addition  to  being  eaten,  the  extremely 
rough  skin  of  some  species  is  in  demand  for  covering  boxes, 
sword-hilts,  and  other  articles. 

The  chief  speci*s  of  sturgeons  (Acipetiseridm)  used  for 
food  are  the  Chinese  sturgeon  {Acipenser  sinensis),  the 
lake  sturgeon  of  the  U.  S.  (A.  rubicundus),  the  California 
sturgeon  {,1.  transmoiitanus),  the  Russian  sterlet  (.-l. 
ruthenus),  and  the  common  Acipenser  slurio  from  Europe 
and  Eastern  North  America.  The  flesh  is  used  fresh  and 
salted,  but  is  rather  coarse  and  oily.  It  is  extensively  used 
after  having  been  smoked,  when  it  is  often  sold  as  smoked 
halibut.  The  swimming  bladders  are  made  into  isinglass, 
the  roe  salted  into  caviare,  and  the  heads,  skins,  anil  refuse 
made  into  fertilizer.  In  the  U.  S.  the  most  important  fishery 
for  sturgeon  alone  is  on  the  Delaware,  but  vast  numbers  are 
taken  on  the  Great  Lakes,  in  connection  with  other  fish.  On 
the  Delaware  large  gill-nets  are  used,  but  sturgeon  are  taken 
largely  in  pound-nets  also.  The  Chinese  have  a  barbarous 
and  destructive  mode  of  catching  these  fish,  which  they 
have  introduced  into  California,  by  suspending  bunches  of 
barbless  hooks  at  short  intervals  from  a  long  line  so  hung 
as  to  just  clear  the  bottom.     The  sturgeon  catch  on  the 

hooks,  and  in  their  struggles  to  escape  usually  become 
caught  in  other  adjacent  liooks.  The  catch  of  sturgeon  in 
the  U.  S.  for  1888  was  11.031,5:59  lb.,  valued  at  .$231,780, 
while  the  Dominion  of  Canada  is  credited  with  sturgeon 
to  the  value  of  !j!l02,127. 

The  caviare  manufactured  in  the  V.  S.  is  largely  exported, 
one  firm  having  slii|)ped  50  tons  in  a  single;  season.  In 
1885  477,030  lb.  of  caviare  and  7,297  lb.  of  isinglass  were 
made  on  the  Great  Lakes.  In  1888  the  product  of  caviare 
in  the  U.  S.,  aside  from  the  Great  Lakes,  was  318,960  lb. ; 
value,  $35,619.  These  figures  seem  small  when  compared 
with  those  for  Russia,  which  exports  caviare  and  isinglass  to 
the  extent  of  .f  1.500,000.^ 

The  catfish  family  (Silaridw),  although  containing  many 
species  which  are  eaten,  is  rarely  the  special  object  of  any 
fishery,  its  members  being  taken  with  other  fish  in  pound 
and  fyke  nets.  Small  trawls,  or  trot-lines  as  they  are  termed, 
are,  however,  employed  in  some  localities.  The  aggregate 
catch  is  large,  that  of  the  Great  Lakes  alone  amounting  in 
1889  to  1,930,050  lb.,  worth  $61,017,  more  than  two-thirds 
coming  from  Lake  Erie. 

The  suckers  (Catosfomidce)  are  taken  with  other  fish  in 
pound-nets,  but  their  flesh  is  as  a  rule  so  coarse  and  insipid 
that  their  market  value  is  comparatively  small,  although 

with  other  "refuse"  fish  they  form  one  of  the  sources  of 
fish-oil.  Neither  can  the  (}i\rps  (I'l/priiiidcs)  be  veiy  highly 
commended  as  food-fishes,  althougli  the  species  are  widely 
distributed,  especially  in  the  Old  World.  The  common 
carp,  however,  is  largely  used,  since  it  can  be  easily  propa- 

gated on  an  extensive  scale,  and  has  for  a  long  time  been 
semi-domesticated  in  China  and  Germany,  where  it  fur- 

nishes a  cheap  and  abundant  article  of  food.  This  species 
has  been  extensively  introduceil  into  the  Southern  and  West- 

ern U.  S.,  Ijeing  particularly  adapted  to  shallow,  sluggish, 
and  wai'm  waters. 

The  herring  family  {Clupeidiv)  is  of  great  commercial  im- 
portance, not  only  because  many  sjiecies  are  used  as  food, 

but  because  they  furnish  a  part  of  the  natural  food  of  such 
fish  as  the  cod  and  halibut,  and  are  hence  extensively  used 
for  bait  in  some  fisheries 

A  prominent  member  of  the  herring  family,  and  ]ierhaps 
the  most  toothsome  of  all,  is  the  shad  (Alusa  sapidissima), 
which  occurs  on  the  Atlantic  coast  of  North  America,  from 
Florida  to  the  St.  Lawrence,  and  has  lieen  introduced  into 

the  Mississippi  and  some  of  the  rivers  of  the  Pacific  coast.  It 
ascends  the  rivers  in  spring  to  spawn  and  is  taken  in  seines, 
gill-nets,  or  pound-nets,  according  to  the  abundance  of  fish 
and  the  conditions  under  which  the  fishery  is  carried  on. 
An  allied  species  is  taken  in  the  Yang-tse-Kiang.  China, 
and  two  others,  the  allice  shad  (Alvsa  alosa)  and  twaite 
shad  (A.finta),  ascend  the  rivers  of  Europe.  None  of  these, 
however,  equal  in  flavor  or  importance  the  American  fish, 
'i  he  alewife,  often  termed  herring  or  branch-herring  (Clu- 
pea  vernalis),  is  the  object  of  extensive  fisheries  from  Maine 
to  North  Carolina,  being  taken  with  seines,  pound-nets,  and 
in  some  small  streams  even  with  dip-nets.  Two  allied 
species  of  much  less  importance  are  Cliipea  (esfiralis  and 
C.  mediocris.  The  alewife  is  salted  on  a  large  scale,  used 
fresh  and  smoked.  The  catch  for  1888  was  46,601,167  lb., 
worth  $505,281. 

The  sea  herring  (Clupea  harengus).  the  herring  jsac  excel- 
U'Hce,  is  taken  abundantly  on  the  northwestern  shores  of 

Europe  and  on  the  eoast"of  North  America  from  Maine  to Labrador.  This  fish  is  found  during  the  spawning  season 
in  such  vast  shoals  that  1.000  liari-els  are  sometimes  taken  at 
one  haul  of  a  seine.  The  frozen-herring  trade  is  peculiar  to 
North  America,  the  fish  being  taken  in  winter  on  the  coasts 
of  Newfoundland,  New  Brunswick,  and  Nova  Scotia,  frozen 
solid,  and  transported  to  the  U.  S.  where  they  are  used  as 
food,  and  for  bait  in  the  winter  cod-fishery.  The  trade  is  fi- 

nancially somewhat  hazardous  from  the  fact  that  while  her- 
rings may  be  abundant  at  the  fishing-stations,  if  the  weather 

is  mild  tliey  can  not  be  frozen,  and,  on  the  other  hand,  the 

temperature  may  be  low  and  fish  totally  lacking.  Artificial 
freezing  has,  however,  been  successfully  accomplished.  In 
1889  forty-six  U.  S.  vessels  brouglit  to  the  New  England 
States  22,524,000  lb.  of  frozen  herring,  having  a  value  of 

$279,297.  An  important  use  of  herring  in  the  IT.  S.  is  in 

the  preparation  of  "  sardines,"  these  being  simply  small  her- 
rings cooked  and  put  up  after  the  manner  of  the  true  sardine 

(CJupeapilchardus).  a  fish  which  occurs  in  the  Mediterranean 
and  on  the  western  coa.st  of  Europe.  This  industry,  which 
is  chiefly  carried  on  in  the  eastern  part  of  Maine,  ranks  first 
among  the  shore  fisheries,  the  product  in  1889  being  valued 
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at  $1,670,105.  The  Ciiiiacliiiiis  idso  liavc  intcrestod  them- 
selves in  tho  "sariliue  "  iiulustry,  and  the  product  of  their 

canneries  IVir  1891  amounted  to  $71,412.  Incidentally, 

canned  herring  appear  under  the  disguise  of  "brook  trout." 
The  majority  of  small  herriiif;  as  well  as  nuiny  others  are 
taken  in  weirs  built  of  brush,  but,  seines  and  gill-nels  are 
extensively  used,  and  in  some  localities  numbers  are  taken 

at  night  by  "torching."  In  "  torching"  a  boat  is  provided 
with  an  iron  frame  projecting  from  the  liow  in  which  a 
fire  is  kindled.  The  fish  are  attracted  by  the  light,  and 
scooped  up  with  a  dip-net  as  the  boat  is  rowed  rapidly  for- 

ward. The  bulk  of  the  herring  catch  is  disposed  of  fresh, 
but  vast  quantities  are  also  smoked  or  salted,  and  in  this 
form  exported,  largely  to  Europe. 

While  the  herring-nsheries  of  North  America  are  to  a  great 
extent  shore-lisheries,  those  of  (treat  Britain,  Norway,  and 
Sweden  arc  mostly  carried  on  from  boats,  and  the  herring 
are  taken  almost  exclusively  in  gill-nets  by  the  method 
known  as  drift-net  fishing.  Some  fishing  has  been  done 
with  seines  on  the  west  coast  of  Scotland,  but  has  always 
met  with  bitter  opposition  from  the  majority  of  the  fisher- 

men. The  boats  emi)loyed  in  drift-net  fishing  vary  in 
size  and  rig  according  to  locality,  but  those  of  the  first-class 
are  luggers  of  from  1.5  to  20  tons  and  decked  over.  .Several 
nets  are  used,  fastened  to  one  another  in  a  long  line.  80  to 

130  nets  being  used,  the  whole  forming  a  "traiji  "  a  mile  to 
a  mile  and  a  quarter  in  length.  As  the  floats  on  the  upper 
edge  of  the  nets  are  not  sufficient  to  support  them  they  are 
attached  to  buoys  by  ropes  varying  in  length  according  to 
the  depth  at  which  the  fish  are  supposed  to  be  swimming. 
A  strong  rope  or  war|)  is  fastened  to  the  lower  edge  of  the 
nets  for  the  purpose  of  hauling  them  in,  as  well  as  to  secure 
the  nets  in  case  the  upper  part  should  be  torn  by  a  passing 
vessel.  The  foremast  is  lowered  in  order  that  its  weight 
may  not  add  to  the  rolling  of  the  vessel,  and  the  boat  rides 

by  "the  warp  with  just  enough  sail  set  to  steady  her. Yarmouth,  which  furnishes  large  quantities  of  red  her- 
rings, besides  the  well-known  "  bloaters,"  is  tho  chief  port  of 

the  English  herring-fishery,  and  Lowestoft  comes  next  in 
importance.  Scotland  exports  large  quantities  of  pickled 
or  white  herring,  and  Ireland  has  a  herring-fishery  which 
in  ordinary  years  excels  that  of  the  New  England  States. 
It  requires  the  aid  of  figures  to  convey  an  adequate  idea  of 
the  importance  of  the  herring.  Great  Britain  takes  herring 
to  the  value  of  !|;8..584.908,  Norwav  to  the  value  of  $3,000,- 
000,  France  reports  a  catch  worlJh  $1,960,600,  and  Hol- 

land i5;l,600,000,  while  .fl.OOO.OOO  is  a  low  estimate  for 
Denmark,  Russia,  and  Germany.  The  British  provinces 
of  North  America  are  credited  with  herring  to  the  ex- 

tent of  12,639,000,  and  New  England  with  the  compara- 
tively low  sum  of  $330,000,  making  in  round  numbers  an 

aggregate  of  $19,125,000,  an  amount  well  within  the  mark. 

The  true  sardine  (('hi pea  pihhardus).  known  in  England 
as  the  pilchard,  and  the  well-known  sprat  (C.  sprattus)  are 
also  important  members  of  the  herring  family,  and  another 

Lowestoft  herring-drifter. 

species  (C  toll)  occurs  abundantly  on  the  coast  of  Sumatra, 

14,000,000  or  l.">,000.000  being  taken  annually,  the  fish  being 
dried  and  the  smoked  rr>es  exported  tof'hina.  Local  but  com- 

paratively undeveloped  herring-fisheries  also  exist  in  the  vi- 
cinity of  the  Canary  islands.  The  abundance  of  sardines  may 

be  inferred  from  the  fact  that  the  Spanish  fishermen  take  an- 
nually about  100,000  tons  of  these  little  fishes,  having  a  value 

of  from  $400,000  to  $600,000.  A  peculiar  method  of  captur- 
ing sardines  at  night  prevails  in  the  Adriatic.  The  location 

of  the  .shoals  of  fish  is  literally  felt  out  by  a  light  sounding- 
line,  and  by  means  of  tlie  aUraction  of  a  fire  of  resinous 

pine  the  fish  are  slowly  coaxed  into  some  creek  or  e.stuary 
and  surrounded  with  a  seine.  The  demand  for  wood  for  use 
in  this  and  other  night  fisheries  causes  a  serious  drain  on  the 

pine-f(n'ests  around  the  shores  of  the  np|jer  Adriatic. 
Another  valuable  member  of  the  herring  tribe  is  the  men- 

haden, inossbunker,  or  f>orgy  (Brevorrrtin  /y;-o«7iK«).  which  is 
till'  objei't  of  important  fisheries  peculiar  to  the  Atlantic 
coast  of  the  U.  S.,  New  York.  Connecticut,  and  Rhode  Isl- 

and being  foremo.st  in  this  field.  The  menhaden  is  very 
erratic  in  its  movements,  as  is  well  shown  by  the  JIaine  fish- 

ery, which,  formerly  prosperous,  was  practically  abandoned 
between  1880-86  owing  to  altsence  of  fish,  and  is  again  as- 

suming consich'rable  proportions.  Menhaden  approach  the 
coast  in  immense  shoals,  swimming  at  or  near  the  surface  of 
the  water,  and  great  numbers  are  taken  in  purse-seines,  al- 

though pounds  and  weirs  play  an  important  fiart.  and  gill- 
nets  are  also  used,  especially  by  the  smaller  craft.  One 
peculiarity  of  the  menhaden-fishery  is  the  em[il<iyment  of 
steamers,  which  have  great  advantages  over  sailing  craft,  not 
only  in  cruising  for  fish  but  in  transporting  them  to  the 
factories  where  they  are  ground  and  [iressed.  A  small  por- 

tion of  the  catch  is  used  fresh,  canned,  or  salted,  but  most 
of  the  fish  are  used  for  the  manufacture  of  oil  and  fish  guano, 
this  being  particularly  rich  in  nitrogen.  In  1888  5.5  steamers 
and  60  sailing  vessels  were  engaged  in  the  menhaden  fisherv  ; 
the  products  were  2,818.097  gal.  of  oil  and  918,211  tons  of 
scrap;    total  value.  $2,393,629. 

Tlie  members  of  the  salmon  family  (Salmonidce)  are  mostly 
confined  to  the  northern  hemisphere,  and  many  species  are 
aiuidronious,  residing  the  greater  portion  of  their  time  in 
the  sea,  but  ascending  rivers  to  spawn.  Large  numbers  of 
salmon  are  taken  with  gill-nets  and  traps  in  Great  Britain, 
Norway.  Russia,  and  other  parts  of  Europe,  and  there  are 
extensive  fisheries  in  Eastern  Asia,  including  Japan.  A  small 
inimber  of  salmon  are  taken  in  Jlaine.  many  more  in  the 

British  provinces,  but  the  most  valuable  of  the  salmon- 
fisheries  are  on  the  northwest  coast  of  North  America,  and 

especially  on  the  Columbia  river. 
The  most  important  species  Ls  the  quinnat  or  king  salmon 

(Onrnr/ii/nchus  chouicha)  but  the  blue-back  salmon  (0. 

nerka),  and  the  white  salmon  (0.  kisutch).  and  Gairdner's trout  (Salrno  gnirdneri).  are  also  commercially  valuable. 
The  fish  are  taken  on  their  run  up  the  rivers  by  gill-nets, 
seines,  pound-nets,  traps,  and  fishing-wheels,  and  are  chiefly 
used  for  canning,  "  Columbia  salmon  "  being  exported  to  all 
parts  of  the  world. 

The  extent  of  this  industry  is  shown  by  the  fact  that  in 
1888  the  value  of  salmon  canned  in  the  Pacific  States  was 

$3,703,838.  In  1891  the  Dominion  of  Canada  reported  sal- 
mon canned  to  the  value  of  $1,522,508,  nearly  all  from  Brit- 

ish Columbia. 

The  future  of  these  great  salmon-fisheries  appears  to  de- 
pend largely  on  the  possibilities  for  artificial  propagation  on 

an  extensive  scale,  coupled  with  rigid  protective  laws,  ap- 
pliances for  taking  fish  having  so  multiplied  that  the  salmon 

have  decreased  in  an  alarming  manner.  The  value  of  pro- 
tection is  well  shown  by  a  comparison  of  the  returns  from 

the  salmon-fisheries  of  Great  Britain  with  those  for  the  East- 
em  U.  S.,  where  salmon  were  formerly  abundant.  The  re- 

ports of  Jjugland  and  Wales  for  1887,  and  of  Scotland  and 
of  Ireland  for  1888.  show  that  the  value  of  salmon  taken  was 
respectively  $464,095,  $1,160,490.  and  $1,022,987,  the  total 
$3,253,572.  nearlv  equaling  the  value  of  the  product  of  the 
Pacific  coast  fisheries  of  the  U.  S.  In  1889  the  salmon-fish- 

ery of  the  Eastern  U.  S.  yielded  $34,118,  all  but  $288  worth 
coming  from  Maine.  In  1891  Canada  tnd  Newfoundland 
took  salmon  of  the  value  of  $1,712,702,  exclusive  of  salmon 
used  for  canning. 

The  smelt  (Osmerus  mordax).  although  but  a  small  relative 
of  the  salmon,  is  of  considerable  importance,  the  catch  of 
this  little  fish  in  the  rivers  of  Maine  alone  amounting  in  1889 
to  1,055.385  lb.,  worth  $74,977.  while  the  catch  of  salmon 
was  but  152.740  lb.,  worth  $34,118.  The  figures  for  Canada 
are  even  more  striking,  being  $298,951  for  the  same  year. 
The  smelt  occurs  on  both  coasts  of  North  America  in  cold 

waters  an<l  is  taken  in  weirs,  by  small  seines,  dip-nets,  and hook  and  line. 

The  eulachon.  or  candle-fish  (Thaleichthys  pncificus),  and 
the  surf  smelt  (Ili/pomesiis prefiosufi)  are  two  abundant  and 
tooth.some  relatives  of  the  smelt,  found  on  the  northwest 
coast  of  North  America.  Another  valuable  little  fish  is  the 
capclin  (Mallofiis  rillvsiif:)  which  occurs  in  vast  numbers  on 
tlie  northern  shores  of  the  Atlantic  and  Pacific  during  the 
spawning  season.     Although  it  is  dried  in  great  quantities 
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for  winter's  use  botli  in  Kamchatka  ami  on  the  shores  of  the 
U.  S.,  tlio  importance  of  the  capelin  is  larfjeiy  ihie  to  the  faet 
tlial  it  furiiislies  siiljsisU'nce  to  the  coil  and  halilmt,  and  at 
certain  seasons  is  extensively  used  as  bait  for  taking  those 
fishes.  The  whitefishes  (Coregonus).  of  which  ahout  forty 
species  are  known  from  the  lakes  of  iiortli  temperate  Kurupe, 
Asia,  and  America,  are  prized  for  food,  and  are  llie  objectsof 
numerous  local  fisheries  with  seines,  pounds,  and  gill-nets. 
The  i)ollan  (Coregonus  pollan)  of  the  Irish  lakes  is,  at  the 
spawning  season,  very  abundant,  and  the  eisco  or  lake  lier- 
ring  {Coregonus  artecli)  of  the  Great  Lakes  sometimes  occurs 
in  such  enormous  numbers  that  the  pound-nets  are  com- 

pletely filled  with  them. 
The  most  valued  species,  however,  is  the  whitefish  of  the 

Great  \ja,\ies  (Coregonus  albus),  of  which  lo.o2G,4y8  Hi.,  worth 
.|6!n,56a,  were  taken  in  1889  by  fishermen  of  the  U.  S.,  while 
the  catch  of  the  Dominion  of  Canada  amounted  to  |685,0S((). 
This  fish  is  unfortunately  decreasing  to  a  serious  extent, 

pi'obably  on  account  of  over-fishing,  for  the  catch  of  1880 
was  more  than  6,000.000  lb.  greater  than  that  for  1889,  and 
this,  too,  with  a  less  number  of  fishermen  and  appliances. 

The  pike  family  {Eftocidic)  furnishes  a  limited  numlier  of 
edible  species  which  are  taken  with  other  fish  in  pounds  and 
fyke-nets,  to  some  little  extent  with  trolling-gear,  and  in 
winter  are  caught  through  the  ice  on  lines  baited  with  min- 

nows, or  speared.  The  pike  (Esox  lucius)  found  in  Eui'ope, 
Asia,  and  North  America,  is  the  most  abundant  species, 
while  in  North  America  the  pickerel  (Esox  retieulatus), 
and  to  a  less  extent  the  muskeUunge  (E.  nobilior),  come 
into  market  also. 

Tlie  eels  (Anguillidrp)  comprise  several  locally  important 
species,  among  them  the  great  conger  (Conger  conger),  a  fish 
of  rather  wide  distribution,  which  is  taken,  as  on  the  coast  of 
England,  with  hand-lines  or  with  trawls.  The  connnon  eel 
(Anguilla  rostrata)  is  taken  in  great  number^,  both  in  Eu- 

rope and  the  U.  S.,  by  means  of  close  wiekerwork  traps, 
made  on  the  principle  of  a  rat-trap,  while  on  the  New  Eng- 

land coast  many  eels  are  caught  with  long-handled  spears 
while  hibernating  in  the  mnd.  In  European  markets  eels 
are  customarily  kept  alive.  Sweden  has  important  eel-fish- 

eries, those  of  Blekingen  and  Schonen  literally  netting  $-10,- 
000  annually,  and  so  has  Italy,  the  eels  being  caught  in  the 
numerous  lagoons  along  the  coast.  In  the  U.  S.  tlie  catch  of 
tlie  eel-fisheries  of  the  Atlantic  coast  amounts  to  about 
3,.500,000  lb.,  worth  !S;233,323. 

The  swordfishes  (Xiph  ildie).  although  large  and  good  eat- 
ing, whether  fresh  or  salted,  are,  except  in  a  few  localities, 

not  sufficiently  abundant  to  be  the  objects  of  regular  fisher- 
ies. On  the  New  England  coast,  however,  they  are  taken 

with  the  harpoon  from  small  schooners,  while  on  the  coasts 
of  Greece  and  Sicily  they  are  pursued  and  harpooned  from 
large  row-boats  or  caught  in  strong  gill-nets.  The  Italian 
boats  have,  or  had,  a  long  projecting  figure-head,  like  the 
sword  of  the  fish  tliev  seek  for.  The  product  of  the  New 

England  fishery  for  1889  was  1,330,389  lb.,  wortli  !jir)r),24-3. 
The  re|)resentatives  of  the  mackerel  family  (SeomOrUlu') 

are  widely  distributed  in  temperate  and  tropical  waters, 
the  most  valuable  species  (Scomber  scombrus)  occurring  in 
great  shoals  upon  the  coasts  of  Europe  and  eastern  North 
America.  Although  in  the  U.  S.  the  hook  and  line  fishery 
for  mackerel  has  practically  given  way  to  tlie  big  purse- 
seine,  by  means  of  which  many  barrels  of  fish  are  taken  at 
a  single  haul,  it  is  still  carried  on  along  the  coast,  and  de- 

serves at  least  a  brief  description.  The  peculiar  hooks, 

known  as  "jigs,"  have  the  shank  embedded  in  a  cylindrical, 
tapering  piece  of  lead,  tin,  or  pewter,  and  are  baited  with' strips  of  fresh  mackerel.  The  fish  are  attracted  to  the  sur- 

face of  the  water  by  throwing  out  quantities  of  finely 
ground  menhaden,  termed  chum,  whose  oily  portion  spreads 
over  the  water,  while  the  heavier  particles  sink.  If  hungry, 
the  mackerel  will  follow  up  the  chnm,  and  are  then  attracteil 
by  the  baits  on  the  jigs  and  by  the  glitter  of  the  jigs  them- 

selves. Each  man  has  two  lines,  which  are  akernately 
thrown  out  and  drawn  in,  the  work  when  in  a  large  school  of 
hungry  fish  being  very  lively.  Some  mackerel  are  taken  on 
the  coast  of  the  U.  S.  with  gill-nets,  and  this  mode, of  fish- 

ing is  the  one  chiefly  relied  upon  by  European  fishermen, 
the  mackerel  being  taken  like  herrings  by  drift-net  fishing. 
The  train  of  nets  employed  often  reaches  the  enormous  dis- 

tance of  2  miles.  In  Europe  the  catch  of  mackerel  is  little 
more  than  sufficient  to  supply  the  demand  for  the  fresh 
fish,  but  in  the  U.  S.  a  large  proportion  of  the  catch  is  salt- 

■  ed.  England  has  mackerel-fisheries  to  the  value  of  $853.- 835,  and  the  figures  for  Ireland  reach  the  sum  of  $1,062,745, 

Iml  the  Dominion  of  Canada  leads  with  cauned  mackerel 
worth  $19,917  anil  salt  mackerel  lo  the  extent  of  $1,949,654. 
The  mackerel-fishery  of  tlie  U.  S.  is  jiracticallv  confined  to 
Ihe  New  England  States,  which  in  1889  |)rodnced  3,074,441 
11).  of  fresh  mackerel  and  5,2i^(),967  lli.  of  salt,  worth  respec- 

tively $256,550  and  $474,874. 
The  huge  tunny,  horse-mackerel,  or  alliacore  (Orcynnus 

thynnus).  which  often  attains  a  weight  of  half  a  ton,  is  taken 
in  considerable  numbers  in  the  Jlediterranean,  chiefly  along 
the  shores  of  Prance,  Spain,  and  Italy.  It  is  also  taken  on 

the  coast  of  Portugal  and  the  Atlantic  coast  of  P''rance,  while it  is  one  of  the  most  common  and  largely  consumed  fishes 
of  .lapan.  On  the  Atlantic  coast  of  Ihe  IT.  S.  the  tunny  is 
frequently  taken  in  weirs,  but  is  deemed  of  comparativelv 
small  value,  and  was  formerly  usually  thrown  away.  The 

catch  for  1889  in  New  England  amounted  to  but  74",000  lb., with  a  value  of  only  $291.  These  figures  are  insignificant 
when  compared  with  those  for  Portugal,  which  exports  about 
500,000  lb.  of  prepared  tunny,  wortli  over  $57,000. 

The  bonitos,  which  belong  in  the  mackerel  family,  are 
mostly  deep-water  fishes  of  warm  seas,  but  they  are  taken  in 
some  numbers  with  hook  anil  line,  and  combine  with  other 

spiecies  to  swell  the  total  of  "  miscellaneous  fish."  Neariv 
related  to  the  mackerel  are  the  crevalles  ( Carangidce),  among 
which  is  the  delicious  pompano  (Trachynotus  goreensis)  of 
the  West  Indies  and  South  Atlantic  and  Gulf  States;  these 
too  are  mostly  caught  with  hook  and  line. 

The  Spanish  mackerel  (Cybium  maculatum)  occurs  in  the 
warmer  waters  on  both  sides  of  North  America,  and  is  highly 
esteemed  as  food  ;  it  is  taken  in  seines,  pounds,  and  gill-nets, 
and  also  to  some  extent  with  hook  and  line,  and  its  relative, 
the  kingfish  (Cybium  regale)  of  the  Southern  States  and 
West  Indian  waters,  is  caught  with  trolling-gear. 
The  gray  mullets  (Mugillidee),  found  in  brackish  waters 

or  along  the  coasts  in  warm  latitudes,  furnish  a  number  of 
important  species,  two  of  them  (Mugil  albula  and  31.  bra- 

sj7*e?is!'s),  being  of  special  importance  in  the  Southern  U.  S.. 
where  great  numbers  are  taken  with  cast-nets  and  seines. 
In  Italy  mullet-rocs,  salted  and  dried,  are  considered  as  deli- 

cacies, and  this  industry  is  being  carried  on  to  some  extent 
in  the  U.  S.,  the  product  for  1888  being  188,800  lb.,  worth 
$7,113.  The  catch  of  mullet  for  that  year  amounted  to 
9,752,107  lb.,  with  avahieof  $227,798,  more  than  two-thirds 
of  this  being  credited  to  Florida.  The  fishermen  of  the 

Adriatic  take  mullet,  like  herrings,  by  "torching,"  the  fish 
in  their  eagerness  to  reach  the  light  actually  leaping  into 
the  boats. 
The  bluefish  (Pomafomus  salfafrix).  although  widely 

distributed  in  the  warm  portions  of  the  Atlantic  and  Indian 
Oceans,  is  of  little  commercial  imiiortance  except  on  the 
coast  of  the  U.  S..  where  it  has  become  very  abundant.  The 
bluefish  is  caught  to  a  considerable  extent  in  pounds  and 
gill-nets,  but  probably  more  than  half  of  the  entire  catch  is 
taken  on  hand-lines  by  trolling  from  sail-boats.  In  1888  13,- 
416,889  lb.  of  bluefish  were  taken,  having  a  value  of  $664,- 
862,  over  half  of  this  coming  from  New  Jersey  and  New York. 

The  fresh-water  bass  and  perch,  contained  in  the  families 
Cenfrrirchidre  and  Percid(p.  are  the  objects  of  lake  and  river 
fisheries  carried  on  largely  by  ]iound  and  fyke  nets,  and 
partly  by  seines  and  hand-lines.  Among  the  more  important 
species  taken  are  the  black  bass  (JUicropferus  salmoides  and 
M.  dolomieu),  the  grass  ba.ss( Pom an/.s  sparoides),  the  black 
gills  (Lepom  is  paUidiis),  the  yellow  perch  (Perca  fluinatiUs). 
common  to  both  Europe  and  North  America,  the  pike  perch 

(Stizostedium.  americanum),  and  the  European  zander  (Lu- 
cioperca  zandrn). 

The  sea-bass  family  (Serranidce)  includes  such  forms 
as  the  striped  bass  (Boccus  lineatus).  a  well-known  and  im- 
[lortant  food-fish  of  the  Atlantic  coast  of  North  America 
anil  its  European  ally,  Bnccus  kibrax,  the  white  perch 
(3Iorone  americana),  taken  abundantly  in  the  estuaries  of  the 

eastern  coast  of  the  U.  S.  south  of  Caj'ie  Cod,  and  making  up in  numbers  what  it  lacks  in  size,  and  t  he  black  sea  bass 
(Serranus  atrarius).  In  this  family,  too,  are  found  the 
"  groupers  "  of  the  Southei-n  U.  S.,  among  them  the  huge 
jewfish  (Epinephelus  nii/riitis)  and  the  giiasa  (Promicrops 
guasa).  which  respectively  attain  weights  of  300  and  500  lb. 
The  ••  groupers  "  are  taken  with  hook  and  line  on  rocky  reefs, 
and  on  the  Florida  coast  are  caught  extensively  for  the 
Havana  market.  The  fish  are  kept  alive  in  wells,  and  at 
Kev  West  and  other  ports  are  transferred  to  floating  cars 
until  wanted. 

Closely  related  is  the  snapper  family  (SparidcB),  a  group 
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of  marine  fislies  wliicli  iiicUiili'S  I  lie  fjaniy  ami  woll-llavuri'd 
n'd-snii\'\vr  {fju/J(inus  Idnckfordi)  and  shoeiislicad  (J)ip/o- 
^lllli  prolxi/oci'/jltdliis).  In  18HH  tlie  catch  of  the  rcd-snappcr 
amounteil  to  4,022,2(il)  lb.,  worth  $118,075.  The  other  nieni- 
ber.s  of  the  grou]),  allhongli  mostly  small,  are  largely  nsed 

for  food.  Anion):;  them  are  the  .snapper  of  Australia  {J'(i(/niK 
unicolor),  an  important  food-fish,  the  sargo  of  the  .Meilitcr- 
ranean,  and  the  sailor's  choice  (Pomadumja  fuhmmcKuhit  itn). 

The  true  mullets  (Mullidw)  are  marine  fishe.s  of  warm  or 

tropical  waters,  wliose  most  important  member  is  tlie  red- 
mullet  of  the  jMcdilerranean  (Mullus  barlm/ux).  'I'he  an- 

.<'ient  Romans  paid  fabulous  prices  for  this  fish,  anil  it  is  still 
<-onsidered  a  delicacy. 

The  drums  (ScicBiiida')  form  an  important  family  of 
«>dible  fishes,  including  many  lari,'c  sjiecies,  whose  nuMnbers 
with  a  single  exception  dwell  in  salt  water  and  in  wai'm  re- 

gions. As  they  frequent  rocky  places,  keep  near  the  bottom, 
.and,  as  a  rule,  do  not  go  in  shoals,  they  are  mostly  taken  by 
lian<l-lines.  The  scjueteague,  or  weakfish,  or  trout  (Cynos- 
■ckm  regale:),  and  sea  trout  {OynoscCon  maciildlum),  of  the 
Atlantic  coast  of  the  U.  S.,  however,  are  largely  taken  in 
seines  and  weirs,  and  are  valued  not  only  for  their  flesh  but 
for  their  sounds  (swimming  bladders),  which  furnish  a  fine 
•quality  of  isinglass.  The  retl-ilram  {ficice iio/)h  (iee//ii/a)  is  a 
valued  fish  of  the  Soul  hern  waters  of  the  U.  S.,  and  the  king- 
fish  and  whiting  (Meiilicorrufi  tiebulosus  and  M.  alhurmis), 
which  are  taken  in  nets,  rank  in  flavor  next  the  pompano 
and  sheepshead.  The  catch  of  these  two  species  amounted 
in  1889  to  li>,14G.0t)0  lb.,  which  brought  |41.3,000. 

The  raaigre  (Sc.i(T)ia  aquila)  and  the  corvo  (Umhrina 
■cirrhnsn)  are  caught  on  the  European  coasts,  the  former 
occ\irring  also  at  the  Cape  of  Good  Hope  and  on  the  coast  of 
ijouthern  Australia. 

The  wrasses  or  rockfishes  {Lahridre)  comprise  nearly 
500  species,  mostly  tropical,  inhabiting  rocky  shores, 
where  they  feed  on  moUusks.  Many  of  the  species  espe- 

cially tho.se  brightly  colored,  are  dry.  but  others,  like 
the  tautog  or  lilackfish  (Tautoga  onitis)  and  cunner 
{Ctenolahriis  nJ.ipersiis),  are  excellent  pan-fish.  Of  these 
two  fish,  well  known  along  the  New  England  coast,  the 
^atch  for  1889  was  reported  at  557,195  lb.  of  tautog,  worth 
.|23.451,  and  1,072,630  lb.  of  cunners,  valued  at  $4;3,417. 
The  scare  of  the  Mediterranean  {Scams  crefensis),  the  but- 

terftsh  of  New  Zealand  (Cun'dndax  pullus).  and  the  hogiish 
■of  the  t-rulf  of  Mexico  {Lack  noli  em  ii.f  falcaius)  are  important 
forms.  The  parrot-fishes  {Pxeiidnxetirux)  attain  a  consider- 

able size,  but  unfortunately  the  flesh  of  these  is  sometimes 
poisonous.  The  rockfishes  are  largely  taken  with  hand- 
lines,  but  the  clap-net  is  also  used  to  advantage  in  their 
■capture,  while  in  some  localities  pounds  and  gill-nets  and  oc- 
-casionally  seines  may  be  used. 

The  rockfishes  (Scorpisnid(Vi)  are  residents  of  temperate  or 
•cold  seas,  often  found  at  considerable  depths,  and  are  taken 
with  hand-lines  or  trawls.  The  rosefish  or  Norway  haddock 
{Sebastes  marinus)  is  of  considerable  importance  in  Green- 

land and  Northern  Evirope,  and  is  also  caught  to  some  ex- 
tent by  fishermen  of  the  British  provinces  and  Northern 

New  England.  The  group  is  particularly  well  represented 

in  the  North  Pacific,  between  twenty  and"  thirty  species  oc- curring on  the  northwest  coast  of  North  America,  the  rock- 
fish  brought  into  San  Francisco  alone  in  1888  amounting  to 
860,000  lb.,  with  a  retail  value  of  $68,000. 

The  cultus  cod  (Opiiiodonelongatiiin),  &  large  fish  reach- 
ing a  weight  of  30  or  40  lb.,  belonging  to  the  allied  group 

•of  Chiridm,  is  an  im|)ortant  fish  of  the  North  Pacific. 
The  cod  family  (Gadidce),  commercially  the  most  impor- 

tant among  fishes,  is  mainly  confined  to  north  temperate  and 
arctic  seas,  being  well  represented  both  in  the  North  Pacific 
and  North  Atlantic  Oceans.  Its  leading  member  is  the  com- 

mon codfish  (fiadus  morrhua),  which  has  for  centuries  been 
the  object  of  extensive  fisheries  along  the  northern  .shores  of 
Europe  and  America,  on  the  Grand  Banks,  near  tlie  Ijofo- 
den  islands,  and  on  the  shoals  of  the  German  Ocean.  The 
enterprise  of  the  early  fishermen  is  well  shown  by  the  fact 
that  those  of  Normandy,  Brittany,  and  the  Basque  Prov- 

inces visited  Newfoundland  in  1504,  only  seven  years  after 
the  discovery  of  the  isliuid,  while  by  1578  not  less  than  400 

sail  of  Spanish,  I'^rcnch,  and  English  vessels  were  engaged 
in  the  Newfoundland  fisheries.  The  cod-fishery  of  eastern 
North  America  may  be  divided  into  the  bank  and  inshore 
fisheries,  the  former  being  carried  on  by  vessels  of  from  50 
to  125  tons,  and  supplying  the  bulk  of  the  salt  fish,  the  latter 
being  prosecuted  from  smaller  craft,  in  some  jiarts  of  the 
British   |)rovinces   even   from   row-boats.      In   the  British 

provinces  the  larger  part  of  the  fish  taken  inshore  are 
sailed,  while  on  the  coast  of  the  U.  S.  the  inshore  fishery 
supplies  a  great  part  of  the  fresh  fish  for  market. 

Prior  to  1860  the  bank  fishery  was  carried  on  by  clumsy 

craft  of  40  to  70  tons,  and  the  fish  were  taken  from'  the  ves- sel, using  salt  clams  or  salt  mackerel  for  bail.  The  schoon- 
ers anchored  on  the  banks,  and  remained  in  one  place  so 

long  as  fish  bit  well.  .Since  1860  larger  and  faster  vessels 
have  been  introduced  and  trawds  employed,  or  wliere  hand- 
lines  are  used  they  are  used  from  smallflat-bottomed  boats 

Bank  fishing-vessel  of  the  old  type. 

termed  dories,  which  are  eminently  characteristic  of  the 
New  England  fisheries.  Trawls  are  used  in  deep  water, 
hand-lines  where  it  is  under  300  feet,  and  the  bait  is  frozen 
heiTing,  salt  herring  or  mackerel,  cajjelin,  or  squid,  accord- 

ing to  season.  The  fish  are  split,  cleaned,  and  salted  on 
board  the  fishing-schooners,  the  drying  being  done  on  the 

return  of  the  vessel  to  a  home  port.  The  George's  Bank 
cod-fishery  is,  in  winter,  one  of  the  most  hazardous  of  occu- 

pations, and  is  carried  on  by  stanch  schooners  of  50  to  75 
tons.  The  fish  are  taken  with  hand-lines,  one  to  a  man, 
directly  from  the  vessel,  and  the  gear  is  of  the  heaviest  char- 

acter on  account  of  the  rapid  tides  on  the  shoals.  The  line 
is  steam  tarred,  900  feet  long,  provided  with  two  hooks  and 
a  lead  weighing  8  or  9  lb.  A  considerable  number  of  hali- 

but are  taken  in  connection  with  this  fisheiy;  these  are 

packed  in  ice,  but  the  cod  are  split  and  salted.  Hand-lines 
and  trawls  are  used  in  the  inshore  cod-fishery,  and  some  cod 
are  taken  in  gill-nets,  principally  when  bait  is  scarce.     Both 

A  modern  fishing-schooner,  the  Fredonia. 

British  Columbia  and  the  U.  S.  participate  in  the  Alaska 
cod-fishery,  which  is  carried  on  with  hand-lines  and  trawls. 
This  latter  gear  can  not  be  used  in  some  localities  owing  to 
the  abundance  of  sea-fleas  {Amphipods),  which  swarm  over 
the  bait  and  eat  holes  in  the  cod  after  they  have  been 

hooked.  The  cod-fisheries  of  Norway  and  Sweden  are' 
niaiidy  carried  on  with  hand-lines  and  gill-nets  from  large, 
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open  lioiil.s,  iiMcl  the  catch  per  man  is  small  when  cdmiiarcil 

with  thai  of  the  U.  S.  The  fish  are  extensively  dried,  I'orm- 
inj;  the  stockfish  of  commerce.  The  English  cod-fishery  is 
peculiar  in  that,  the  fish — taken  with  hancl-lines  or  trawls — 
are  to  a  great  extent  brought  to  market  alive.  This  is 

otTected  by  transferring  the  fish  when  caught  to  a  "well," 
this  being  a  portion  of  the  vessel's  hold,  separated  fnim  the 
rest  by  transverse,  water-tight  partitions,  to  which  water  is 
freely  admitted  by  holes  in  the  bottom.     A  vessel  thus  pro- 

Norwegian  fishing-boat. 

vided  is  technically  known  as  a  smack.  While  the  English 
iisli  are  mostly  used  fresh  a  large  portion  of  the  catch  of 
Scotland  is  dried. 

Prance  has  important  cod-fisheries  about  Newfoundland 
and  Iceland,  the  former  employing  about  180  vessels  and 
7,200  men,  the  latter  340  vessels  and  4,800  men.  These  fish- 

eries have  been  looked  upon  as  training-schools  for  the 
French  navy,  and  are  sulisidized  to  the  extent  of  GO.OOO.OOO 
to  (SO.UOO.OOO  francs.  Holland,  too,  carries  on  a  cod-li^hcry. 
and  many  of  the  boats  which  are  engaged  in  summer  in 
oatching  herring  are  employed  during  the  winter  in  taking 
cod  on  the  Dogger  Bank. 

The  value  of  fish  taken  by  the  countries  most  extensively 

engaged  in  the  cod-fishery  is  as  lodows:  Js'ewfimndland 
(1801),  !ii.5.0!)3.633  ;  Dominion  of  Canada  (1890),  .$3,827,708  ; 
U.  S.  (IWIMIO).  13,760,000 ;  France  (1890),  .13,645,413 ;  Great 
Britain  (1887),  |1.8r):i,U)7;  Norwav  and  Sweden,  11,500,000; 

Holland  (1S86).  .'?3iM.600:  total,  |"l7,970,.540. The  had(lo(/k  (J/itanogrammus  (eglefiitus),  the  hakes 
(Phyci-i).  the  cusk  (Brosmius  brosme).  the  pollack  (Pollachi- 
uti  carbonarius),  and  the  tomcod  (Gadus  tomcodtis)  are  im- 

portant food-fishes  of  the  North  Atlantic,  while  other  allied 
species  are  found  in  the  North  Pacific.  Some  of  these 
fishes,  notably  the  hakes,  are  largely  used  in  the  manufac- 

ture of  "  boneless  codfish,"  while  the  haddock  produces  the 
Scotch  Finnan  baddies  (so-called  from  tlie  town  of  Findon), 
which  owe  their  flavor  to  the  peat-smoke  with  which  they 
are  cured.  The  air-bladders  of  the  cod  and  its  relatives  are 
salted  as  .sounds,  or  made  into  isinglass,  the  tongues  are 
looked  upon  as  good  eating,  cod-liver  oil  is  used  according 
to  its  purity  in  medicine  or  in  manufactures,  and  the  skins 
yield  a  valuable  quality  of  glue.  The  roes  of  some  are  used 

"for  bait,  and  have  even  been  utilized  as  a  source  of  albumen for  the  manufacture  of  sensitized  paper.  The  importance 
of  the  so-called  secondary  products  of  the  fisheries  may  be 
appreciated  from  the  fact  that  one  firm  engaged  in  the 
manufacture  of  glues  used  in  one  year  nearly  2,000  tons  of 
fish  waste,  and  produced  about  |180,000  worth  of  material. 

The  family  of  flatfishes  (Pleuroiieetidcp),  from  its  wide 
distribution  and  the  size  and  flavor  of  most  of  its  members, 
is  commercially  an  important  one.  The  giant  of  the  family 
is  the  halibut  {HippogIo.is:ua  vulgaris),  which  not  infrequent- 

ly attains  a  weight  of  250  lb.,  and  is  found  in  both  the 
North  Atlantic  and  North  Pacific.  It  has  been  said  of  the 

haliljut-fishery  that  "  there  is  no  other  food-fishery  in  the 
world  in  which  fish  are  sought  at  so  great  a  depth,"  and  this 
can  easily  be  realized  when  it  is  stated  that  trawls  are  habit- 

ually set  in  water  600  to  1,300  feet  deep,  while  halibut  have 
eveii  been  taken  at  depths  of  3,000  and  4,000  feet,  three- 
quarters  of  a  mile.  The  largest  and  fastest  fishing-schoon- 

ers are  used  in  the  fresh-halibut  trade  of  the  U.  S.,  and  the 

fish,  which  are  tid<en  on  the  outer  slopes  of  George's  Bank, 
the  Grand  Bank,  and  other  noted  grounds,  are  packed  in 
ice  and  brought  to  market  with  all  possible  speed,  sail  being 

carried  to  the  utmost,  winter  or  summer.  For  the  .smoked- 
halibut  trade,  in  which  the  fish  are  dressed  and  .salted  before 
being  taken  to  home  ports,  schooners  ni.sort  to  the  more  dis- 

tant portions  of  the  Grand  Banks,  to  the  west  coast  of 
Greenland,  and  even  to  the  distant  shoals  about  Iceland. 
Halibut  are  continually  becoming  scarcer,  and  although 
they  were  formerly  aljundant  in  Massachusetts  Bay  and 

were  regarded  as  a  nuisance  on  George's  Bank,  it  is  now 
necessary,  as  stated  above,  to  go  long  distances  in  searcli  of 
them  and  to  fish  in  deeper  and  deeper  water.  In  spite  of 
all  exertions,  the  catch  of  halibut  for  1889,  by  vessels  from 
New  England  ports,  although  amounting  to  10,740,843  lb., 
worth  1723.003,  was  nearly  4,000,000  lb.  less  than  the  catch 
for  1879.  This  loss  was  partly  com|iensated  for  by  the 
growth  of  the  Pacific  fishery,  the  State  of  Washington 
faking  1,330,000  lb. 

The  Greenland  turbot  (PlatysomaticMhys  hijjpoglossoides) 
is  a  fine  large  fish  which  is  brought  to  market  in  winter,  in 
limited  numbers,  by  vessels  engaged  in  the  frozen-herring 
trade,  and  another  large  species,  the  Monterey  halilmt  (Para- 
lichthys  californicus),  is  an  important  food-fish  on  the  Pa- 

cific coast  of  the  U.  S. 
The  numerous  and  smaller  flatfishes,  commonly  known 

as  plaice  and  flounders,  found  along  the  shores  of  the  U.  S., 
are  taken  by  almost  every  kind  of  apparatus,  tlie  special 
sort  employed  depending  on  the  local  conditions  under 
which  the  fishery  is  prosecuted.  In  Maine  the  majority  are 
caught  by  haul-seines,  while  in  Massachusetts  pounds  and 
trap-nets  take  the  lead.  Flounders  are  among  the  few  fishes 
in  whose  capture  spears  play  an  important  part,  several 
hundred  thousand  pounds  of  these  bottom-haunting  fish 
falling  victims  to  these  instruments. 

In  European  waters  the  turbot  (Rhombus  maximus)  is 
held  in  high  esteem,  and  is  taken  on  hand-lines  as  well  as  by 
beam-trawls.  This  latter  piece  of  apparatus  is  the  chief 
means  of  capturing  the  various  flatfishes  of  the  North  Sea, 
among  them  the  justly  celebrated  sole  (Solea  imlgaris),  a 
species  not  found  on  the  North  American  coast.  Great 
Britain  leads  in  the  beam-trawl  fishery,  the  value  of  her 
catch  being  $13,000,000,  or  between  one-tliird  and  one-half 
the  total  product  of  all  her  fisheries.  The  bulk  of  the  fish 
thus   taken   are  naturally  flatfishes,   but   whiting  (Oadus 

A  Grimsby  trawler. 

met-langus),  haddock,  skate,  and  other  species  are  caught  in 
considerable  numbers.  The  bcam-trawl  fishery  is  carried 
on  mainly  by  stanch  cutters  and  yawls  of  from  25  to  50 

tons,  but  "steamers  of  from  40  to  120  tons  are  also  used  and 
possess  great  advantages  over  sailing  vessels,  not  only  in 
towing  the  nets  but  in  heaving  them  up.  The  task  of  Iiaul- 

ing  up  the  beam-trawl  by  hand-power  is  extremely  labori- 

ous, and  under  the  most'  favorable  conditions  takes  from 
three-quarters  of  an  hour  to  an  hour,  while  in  rough  weather 
it  may  take  even  two  or  three  hours.  The  steam  trawler 
does  the  same  work  in  from  fifteen  to  thirty  minutes.  In 
order  to  avoid  the  loss  of  time  that  would  be  occasioned  by 

each  lioat  bringing  home  her  catch  steam  carriers  are  em- 

ployed which  regularlv  collect  the  fish  from  the  various  ves- 
sels and  transport  them  to  market.  France,  Belgium,  and 

Germany  all  participate  in  the  bcam-trawl  fishery,  and  Hol- 
land, the  originator  of  the  apparatus,  has  quite  a  number  of 

vessels  so  emploved.  among  them  some  of  the  most  peculiar 

craft  that  float."  The  low,  sandy  shores  of  the  Netherlands 
call  for  vessels  of  light  draft,  while  the  lack  of  good  harbors 
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makes  it  desirable  to  have  boats  that  can  be  drawn  out  on 
the  l)each.  Tliese  conditions  have  given  rise  to  tlie  hom- 
nchiiit,  a  stout,  ahnost  ilat-bottimied  craft,  bhint  at  eitlier 
end  and  more  than  half  as  broad  as  long,  furnished  with  lee 

   ^-7;  y.--^  w^  -  _ 

A  Dutch  bomschuit. 

boards  and  capable  of  being  run  on  the  beach  and  dragged 
out  by  oxen,  to  be  dragged  down  again  at  low  tide  when 
wanted. 

The  flatfishes  conclude  the  list  of  edible  fishes,  and  it  re- 
mains only  to  show  some  of  the  total  results  of  the  fislieries, 

and  in  the  most  general  way  to  note  some  of  the  causes 
affecting  them. 

The  following  table  shows  the  total  value  of  the  fisheries 
of  some  of  the  most  important  maritime  nations,  but  it 
should  be  said  that  owing  to  the  difficulty  of  gathering  fish- 

ery statistics  the  figures  can  not  be  implicitly  relied  on. 
The  reports  of  the  U.  S.  and  of  Prance  are  very  complete, 
but  the  returns  for  the  Dominion  of  Canada  and  for  Great 
Britain  are  avowedly  incomplete  in  details.  The  official 
estimate  of  the  fisheries  of  the  United  Kingdom  for  1890 

was  £5,815.000  (128,360.900).  Dr.  G.  Brown  Goode's  esti- 
mate in  1883  was  $40,000,000,  and  $32,000,000  is  doubtless 

safe. 

Total  Value  of  Fisheries  of  all  Kinds. 
New  England  States       18,133,600 
Middle  Atlantic  States       10,550.640 
Southern  Atlantic  States       11.601,760 
Gulf  States         2.438,675 
Pacific  States         6.387,805 
Great  Lakes         2,615.785 
Other  inland  Fisheries         1,400,000 

Total  for  U.  S     $43,128,265 

Great  Britain    $32,000,000 
Japan    26,000.000 
Russia    22,000,000 
France    21,256,202 
Dominion  of  Canada    18,077,878 
Norway    8,000,000 
Newfoundland    6,670.574 
Portugal    3,400,000 
Spain    2,500,000 
Holland    2,225.000 
Sweden    2,300,000 
Italy    1,216,000 

Dr.  Goode's  estimate  of  the  total  value  of  the  fisheries  of  the 
world  is  $420,000,000. 

Tlie  value  assigned  the  fisheries  of  Japan  seems  high,  but 
the  Japanese  both  consume  and  export  large  quantities  of 
iisli,  and  not  only  carry  on  fisheries  along  their  own  coast. 

but  along  the  adjacent  shores  of  Asia,  a  fleet  of  some  4,000 
l)oats  being  empioveil  on  tlie  Korean  (■oast  alone,  the  an- 

nual catch  being  wdrth  from  $ !  .320,000  to  $1,760,00(J.  About 
187,000  boats  and  over  1.500,000  peojile  are  said  to  be  em- 

ployed in  the  Japanese  fisheries,  but  of  this  latter  number 
only  one-third  are  bona  fide  fishermen,  the  balance  being 
engaged  as  helpers  or  in  the  prejjaration  of  fishery  prod- 
ucts. 

China  has  vast  fishing  interests,  and'  is  extensively  en- 
gaged in  taking  cuttlefishes,  the  city  of  Ningpo  alone' hav- ing 1.200  boats  thus  employed.  It  may  be  said,  in  i)assing, 

that  cuttlefishes  are  coming  into  use  in  the  U.  S.,  and  that 
there  is  a  demand  for  them  not  only  among  the  Chinese  of 
the  Pacific  C'oast,  but  in  the  Eastern  markets.  The  high 
rank  of  France  is  partly  due  to  the  extent  of  the  subsidized 
cod-fisheries  and  partly  to  extensive  and  successful  oyster 
cultivation. 

Norway  is  peculiar  from  the  fact  that  a  comparatively 
small  portion  of  the  products  of  her  fisheries  is  consumed 
at  home,  very  nearly  80  per  cent,  being  exported. 

The  fisheries  of  New  Zealand  and  Au.stralia  are  being 
rapidly  developed,  and.  although  confined  to  supplying  the 
local  markets,  will  undoubtedly  attain  considerable  propor- 

tions. The  Dutch  East  Indies  have  large  local  fisheries, 
Java  and  Madura  counting  about  50.000  fishermen,  and  the 
Philippine  islands  export  great  quantities  of  trepang  (dried 
sea-cucumbers),  pearl  shells,  and  shark-fins,  mainly  to  China. 

The  figures  for  the  U.  S.  are  smaller  tlian  they  were  ten 
years  previous,  partly  owing  to  certain  differences  in  the 
manner  of  tabulating  the  value  of  the  pi'oducts  of  the  fish- 

eries, and  partly  on  account  of  a  falling  off  in  certain  fish- 
eries, notably  in  those  for  fur  seals,  whales,  and  mackerel. 

The  returns  from  the  New  EIngland  and  Southern  Atlantic 
States  are  less  than  in  the  last  decade,  but  other  sections  of 
the  country  have  gained.  Increase  in  the  value  of  total 
catch  does  not,  however,  always  indicate  a  desirable  state  of 
affairs,  as  it  may  be  due  to  increase  of  apparatus,  or  to  the 
taking  of  undersized  fish,  or  those  which  have  become  mar- 

ketable through  the  absence  of  larger  or  lietter  species.  The 
reports  for  the  U.  S.  show  that  the  percentage  of  increase  in 
value  of  fish  taken  is  proportionately  much  less  than  the 
increase  in  the  amount  of  capital  invested,  although  greater 
than  the  increase  of  men  employed. 

There  is  a  steady  growth  in  the  value  of  the  secondary 
products  of  the  fisheries  by  the  utilization  of  refuse  in  the 
manufacture  of  glue,  oil,  and  fish  guano,  although  unfor- 

tunately, and  often  unavoidably,  large  amounts  of  material 
still  go  to  waste.  Improved  methods  of  transporting  and 
handling  fish,  such  as  the  use  of  steamers,  fast-sailing  ves- 

sels, refrigerator  cars,  and  warehouses,  have  been  important 
factors  in  the  development  of  many  fisheries,  the  one  by 
speedily  carrying  the  fish  from  their  place  of  capture  to  the 
pomts  of  distribution,  the  other  by  keejiing  them  in  good 
order  while  in  transit.  The  red-snapper  furnishes  a  good 
illustration  of  these  facts,  for  while  in  1880  it  brought  -^l  to 
$1.50  per  lb.  in  New  York  markets,  it  can  now  be  purchased 
for  15  cents.  This  is  partly  due  to  better  knowledge  of  the 
fishing-grounds,  Ijut  without  facilities  for  transportation  the 
catch  could  not  have  been  utilized. 

What  the  fisheries  of  the  U.  S.  most  need  is  not  develop- 
ment but  conservation.  Halibut  have  grown  scarce  on  the 

more  accessible  grounds ;  the  supply  of  lobsters  has  in  some 
localities  dwindled ;  and  the  seemingly  inexhaustible  beds 
of  oysters  in  Chesapeake  Bay  have  become  greatly  depleted. 
The  salmon  has  almost  disappeared  from  the  waters  of  the 
Eastern  U.  S.,  and.  from  the  Potomac  northward,  the  shad 
would  have  followed  the  salmon  but  for  the  efforts  of  the 
U.  S.  Fish  Commission. 
Anadromous  fishes  are  often  practically  prevented  by  a 

multiplicity  of  nets  from  reaching  their  spawning-gi'ounds; 
fishing  is  carried  on  at  seasons  when  it  shoidd  be  prohibited ; 
and  fine-mcshed  nets  are  used  which  take  fishes  so  young  as 
to  be  of  little  or  no  value. 

The  erection  of  dams  and  the  pollution  of  water  by  mines, 
manufactories,  and  sewage  are  other,  and  often  preventible, 
causes  for  the  decline  or  ruin  of  some  fisheries. 

Much  of  this  might  be  remedied  by  good  laws  well  en- 
forced, but  unhappily  the  fishermen  who  would  be  most 

benefited  are  too  often  bitterly  opposed  to  any  laws  for  the 
protection  of  fisheries,  and  they  are  carried  on  in  a  wasteful 
and  destructive  manner. 

It  is  by  fish-culture  only  that  many  of  the  fisheries  of  the 
IT.  S.  can  be  preserved,  and  while  its  effects  are  most  readily 
appreciable  in  lakes  and  rivers,  there  is  good  reason  to  be- 
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lieve  that   some   coast   fisheries,  like  those  for  lobsters  :iiicl 
cod,  may  he  sensibly  benetited. 

LriERATURE. — ^The  various  reports  ami  biilli'liiis  of  tlie 
U.  S.  Fish  Ooiiiinission  contain  a  vast  aiiiount  o!  iiit'or- 
niation,  including  statistics  relating  prineiiially  to  llie  hsli- 
eries  of  the  U.  S.,  but  also  contain  many  facts  pertaining  to 
those  of  other  nriions.  The  sei'ies  of  quarto  volumes,  Fish- 

er)/ liiditx/n'es  (if  t/ie  United  States,  prepawA  tlirough  the 
co-operation  of  the  U.  S.  Commissioner  of  Fisheries  and  tlie 
Superintendent  of  the  Tenth  Census,  forms  an  exhaustive 
treatise  on  tlie  subject.  The  fisheries  of  Great  Britain  are 
discussed  at  some  length  by  E.  W.  H.  lloldswortli  in  the 
article  Fialiei-ies.  in  the  last  edition  of  the  Eiicijclo/M'dia 
Britiuinica.  and  under  the  captions  Fiahei-ies  and  Fistiery 
Treaties,  in  Lalor"s  Cyclupwdia  of  Piditical  Kconoiny.  Dr, 
G.  Brown  Goode  treats  very  fully  the  economical  and  polit- 

ical aspects  of  fisheries.  Statistics  for  Great  Britain  may 

be  found  in  vai-ious  "blue-books."  reports  of  inspectors 
and  fisliery  boards  for  England  and  Wales,  Scotland  and 
Ireland,  aiid  these  contain  also  much  general  information. 
Tlie  yearly  Fisheries  Statements  of  the  Dominion  of  Canada 
contain  the  facts  and  figures  for  that  vast  region.  Statis- 
tique  des  Peches  Maritimes  is  the  title  of  the  very  compre- 

hensive annual  report  of  France,  while  the  periodical  Cir- 
ctilare  and  Miltlieilungen  of  the  Deutscher  Fischerei  Verein 
give  much  general  information  concerning  not  only  the 
fisheries  of  Germany  but  of  Northwestern  Europe.  The 
various  rejiorts,  papers,  and  catalogues  of  the  Berlin  and 
London  Fisheries  Exhibitions  of  1880  and  1883  are  replete 
with  interest,  and Bidlef in  2T  of  the  U.  S.  National  Museum, 
which  contains  the  catalogues  of  the  collections  of  the  U.  S. 
exhibited  at  London,  forms  a  comprehensive  report  on  that 
section.  For  general  reading  may  be  recommended  Amer- 

ican Fishes,  by  G.  Brown  Goode ;  Cnmmerrial  Products 

■  uf  tliK  Sea,  by'P,  L.  Simmonds ;  Fisheries  of  the  Adriatic, 
by  George  L. "Paber;  and  Deep  Sea  Fisliiiig  and  Fis/iing Boats,  by  E.  W.  H.  Holdsworth.  The  catching  of  crabs, 
lobsters,  seals,  turtles,  and  whales,  and  the  method  of  ob- 

taining pearls  and  sponges,  will  be  treated  of  under  those 
heads,  F,  A.  Lucas. 

Fisherman's  Rinsr  (in  Lat.  annulus  piscatoriiis) :  a 
seal-ring  worn  by  the  pope,  who  with  it  seals  certain  briefs, 

which  are  said  to  be  "  given  under  the  fisherman's  ring." 
It  bears  a  figure  rejiresenting  St.  Peter  fishing,  is  borne  by 

the  popes  as  St.  Peter's  successors,  and  has  been  used  since the  thirteenth  century.  The  origin  of  this  custom  is  not 
known.  The  habit,  however,  of  wearing  rings,  either  as 

token  of  .authority  (for  instance,  Pharaoh's  ring),  or  as  the 
token  of  a  promise,  a  pledge  (the  wedding-ring),  is  extremely 
old.  A  ring  similar  to  that  worn  by  the  pope  belongs  to 
the  official  costume  of  a  Roiuan  Catholic  bishop. 

Fishery  Laws :  the  laws  which  define  and  regulate  the 
rights  of  the  public  or  of  individuals  to  fish  in  natural  or 
artlificial  bodies  of  water,  public  or  [irivate.  The  rules  of 
the  English  common  law  regulating  the  subject  of  fisheries 
are  of  a  twofold  variety,  since  navigable  waters — by  which 
is  meant,  in  legal  usage,  those  in  which  the  tide  ebbs  and 
flows — are  distinguished,  as  regards  the  right  to  fish,  from 
those  which  are  not  navigable.  In  streams  above  the  reach 
of  the  tidal  flow  the  soil  to  the  center  of  the  river-bed  be- 

longs to  the  riparian  proprietors  upon  the  opposite  banks 
(see  FiLUM  Aiju.e),  and  eac'h  of  them  possesses  an  exclusive 
right  of  fishery^jn  that  half  of  the  stream  over  which  his 
independent  ownership  exists.  If  the  land  upon  both  sides 
is  vested  in  the  same  person,  his  fishing  privilege  pertains 
to  the  whole  width  of  the  river  as  far  as  the  boundaries  of 
his  property  along  the  course  of  the  river  may  extend.  But 
this  exclusive  right  must  be  exercised  so  as  not  to  interfere 
with  the  public  convenience  in  passing  along  the  stream  in 
boats  or  rafts,  ami  no  dams  or  other  obstructions  can  be 

made  which  would  prevent  the  free  passage  of  the  fish,  un- 
less such  privilege  be  given  by  statute.  In  navigable  or 

tide  waters,  on  the  contrary,  the  soil  is  vested  in  the  sov- 
ereign, and  the  right  of  fishery  is  common  to  the  entire 

public.  A  special  or  exclusive  privilege  can  only  be  created 
by  legislative  grantor  by  prescription,  which  must  be  clearly 
proved.  This,  however,  is  very  unusual.  This  right  of  all 
persons  to  fish  in  public  waters  is  called  a  commore/ts/K!/')/. 
When  several  liave  a  right  to  fish  in  a  private  stream  in 
derogation  of  the  owner  of  the  soil,  it  is  termed  a  common 
of  fishery  or  of  piscary.  The  designation  free  fishery  is 
applied  to  an  exclusive  right  in  a  navigable  river  arising 
by  grant  or  prescription,  without   any  right  in  the   soil. 

while  the  term  several  fisliery  is  employed  when,  in  connec- 
tion with  such  an  exclusive  grant,  a  firoperty  in  th(^  soil  is 

also  given.  These  various  terms  are,  however,  often  era- 
ployed  without  ])recision  of  meaning. 

The  doctrines  of  the  Knglisb  law  concerning  fisheries 
have  been  generally  adopted  in  the  U.  S.  In  some  few 
States,  however,  the  common  right  of  the  public  to  take 
fish  has  been  extended  to  streams  ordinarily  considered 
private,  being  above  the  flow  of  the  tide.  Thus  in  Penn- 

sylvania and  North  and  South  Carolina  it  is  declared  that 
the  great  rivers  of  those  States,  even  abovc^  tide-water 
limits,  are  subject  to  no  exclusive  privileges,  luit  open  to 
the  general  public.  The  regulation  of  fisheries  by  statutory 
provisions  is  very  general,  because  great  attention  is  given 
to  the  breeding  of  choice  varieties  of  fish  and  the  stocking 
of  lakes  and  rivers.  The  modes  and  times  of  taking  fish 
are  often  thus  appointed,  and  penalties  imposed  for  any 
violations  of  the  restrictions  created. 

In  the  absence  of  any  sppcial  statutory  prohibition,  it  is 
supposed  the  inhabitants  of  one  State  may  exercise  the 
same  right  of  fishing  in  the  waters  of  another  as  the  citi- 

zens of  the  latter  possess.  But  the  im))ortant  question  has 
come  before  a  few  of  the  courts  for  adjudication  whether, 
if  any  State  imposes  upon  the  citizens  of  other  States  re- 

strictions in  regard  to  the  power  of  fishing  within  its  limits 
which  are  not  imposed  upon  its  own  citizens,  that  clause  of 
the  U.  S.  Constitution  is  not  violated  which  provides  that 

"the  citizens  of  each  State  shall  be  entitled  to  all  the  privi- 
leges and  immunities  of  citizens  in  the  several  States."  The 

U.  S.  Supreme  Court  has  held,  in  opposition  to  some  earlier 
cases,  that  the  right  of  fishing  is  in  the  nature  of  a  right  of 
property  incident  to  the  right  of  territory,  and  that  the 
legislation  of  any  State  appropriating  it  to  the  use  of  the 
citizens  of  that  State,  either  exclusively  or  with  the  grant 

of  peculiar  privileges,  would  therefoi'e  not  be  unconstitu- 
tional. Compare  McCready  vs.  Viryinia.  4  Otto's  Reports, 

:W1  ;  Corfield  vs.  Coryell.  4  Washington  Circuit  Court  Re- 

|iorts,  380;  Bennett  vs.  Bogys,  Baldwin's  Reports,  60;  The State  vs.  lledbury.  3  Rhode  Island  Rejiorts,  138  ;  Dunham 

vs.  Lamptiere,  3  Gray's  Reports,  276. 
The  U.  S.  Government  at  an  early  period  adopted  impor- 

tant measures  of  legislation  to  promote  cod-fishing  along 
the  coast,  providing  for  the  payment  of  bounties  to  those 
persons  who  would  engage  in  the  business.  Thus  a  law  was 
p.assed  in  1819  establishing  the  following  bounties,  which 
continued  to  be  paid  annually  until  the  year  1866  to  the 
owners  of  all  vessels  employed  in  the  cod-fisheries  for  at 
least  four  months  in  the  fishing  season  :  For  vessels  between 
5  and  30  tons,  f 3.50  per  ton :  for  those  above  30  tons.  |4 
per  ton,  except  that  the  allowance  to  any  vessel  was  not  to 
exceed  $360.  But  in  1866  fishing-bounties  were  abolished, 
and  the  only  privilege  now  granted  to  the  cod-fishermen  is 
that  duties  shall  be  rcmittcil  on  imported  salt  in  bond  which 
they  take  on  board  for  curing  purposes. 

In  the  prosecution  of  the  cod,  mackerel,  and  other  fish- 
eries along  the  coast  of  Newfoundland  and  the  other  British 

possessions  much  hostility  was  created  between  British  fish- 
ermen and  those  of  the  U,  S.  on  account  of  the  practices  of 

the  latter  in  fishing  unlawfully  in  bays  and  inlets,  and  in 

drying  and  curing  their  fish  upon  British  shru-es.  The  high 
seas  are  free  and  open  to  all  nations,  and  people  of  any 
nationality  may  fish  therein  without  restriction,  but  this 
right  ceases  at  the  mouths  of  rivers  and  in  bays  and  har- 

bors along  the  coast  of  any  country,  to  the  distance  of  a 
marine  league  from  the  shore.  Foreigners  can  acquire  a 
privilege  to  catch  fish  in  places  of  this  kind  only  by  grant 
of  the  state  or  sovereign.  At  times  the  colonial  authorities 
have  used  force  to  drive  away  V.  S.  fishermen  from  the 
Newfoundland  and  Canadian  coasts.  In  order  to  remedy 
these  diflicullies.  various  treaties  have  from  time  to  time 

been  negotiated  between  the  U.  S.  and  Great  Britain  grant- 
ing certain  privileges  reciprocally  to  the  inhabitants  of 

either  country.  For  the  provisions  of  these  treaties,  see 
FisHKRY  Relations  of  the  United  States. 

George  Chase. 

Fishery  Relations  of  the  Inited  States:  The  right  to 
catch  fish  on  the  high  seas,  on  banks  in  the  same,  on  the 
coasts,  or  in  the  bays  and  rivers  of  lands  not  pertaining  to 

the  jurisdiction  of  "any  organized  state,  is  open  to  all ;  but  by international  law,  as  the  sea  for  a  marine  league  is  under  the 
jurisdiction  of  the  sovereign  of  the  adjoining  land,  no  one  can 
lawfiUly  fish  there  without  liberty  expressly  given  or  eon- 
ceded  bv  law  or  treaty.     Much  less  has  any  one  a  right  to 
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dry  and  cure  fish  on  tlie  soil  Ijelonging  to  any  organized 
statft  without  piu'iuission. 

In  the  treaty  of  1783,  by  which  Great  Britain  acknowl- 
edged tfio  independence  of  those  North  American  colonies 

which  now  form  the  U.  S.,  the  right  of  their  iiiliabitaiits  to 
take  fish  on  the  banks  of  Newfoundland  was  admilted,  as 
well  as  in  the  Gulf  of  St.  Lawrence  and  at  all  other  places 
of  the  sea  where  they  had  been  wont  to  fish  in  earlier 
times.  Liberty  also  was  conceded  to  them  to  lake  fish  with- 

out drying  or  curing  them  on  parts  of  the  coast  of  New- 
foundland used  by  British  fishermen,  and  "on  the  coasts, 

bays,  and  creeks"  of  all  oth(!r  British  dominions  in  Amer- 
ica; and  also  to  take,  cure,  and  dry  fish  in  any  of  the  un- 

settled bays,  harbors,  and  cn^eks  of  Nova  Scotia,  Magdalen 
islands,  and  Labrador,  so  long  as  they  should  remain  un- 

settled, but  to  dry  and  cure  fish  after  the  settleuieiit  of  such 

coasts,  etc.,  "only  with  the  con.sent  of  the  inluibitants,  pro- 
prietors, or  passessors  of  the  ground." 

The  treaty  of  Ghent  (181.5),  terminating  the  war  of  1813- 
15.  said  nothing  of  the  right  of  fisheries.  The  U.  S.  Gov- 

ernment claimed  that  the  old  treaty  of  1783  survived  the 
war,  and  the  British  Government  denied  such  a  claim,  (m  the 
general  principle  that  war  dissolves  ordinary  provisions  of 
treaties.  In  1818  a  convention  made  at  London  conceded 
to  fishermen  from  the  U.  S.  the  right  to  take  fish  on  the 
southwestern  and  western  coasts  of  Newfoundland  within 
certain  limits,  on  the  shores  of  the  Magdalen  islands,  and 
on  those  of  Labrador  from  Mt.  .Joly  eastward  and  north- 

ward. The  liberty  of  drying  and  of  cnring  fish  was  con- 
finetl  to  the  southern  coasts  of  Newfoundland  and  the  coast 
of  Labrador,  as  defined  in  the  treaty,  so  long  as  they  should 
continue  unsettled,  but  afterward  only  with  the  consent  of 

proprietoi's,  as  before.  These  grants  were  expressly  made 
perpetual,  and  therefore  suspended  only,  but  not  terminated, 
by  war.  On  the  other  hand,  the  L^.  S.  renounced  for  ever 
the  right  to  take,  cure,  or  dry  fish  within  3  marine 
miles  of  any  coasts  of  the  British  dominions  not  n.araed 
in  the  treaty.  Liberty  to  enter  bays  or  harbors  thus  ex- 

cepted from  the  right  of  fishing  was  granted  for  pur- 
poses of  shelter,  repairing  damages,  and  obtaining  wood 

and  water. 

In  18.54  a  new  treaty  relating  to  the  fisheries  on  the  east- 
ern coasts  was  negotiated,  which  went  by  the  name  of  the 

Reciprocity  Treaty,  and  considerably  enlarged  the  liberties 
conceded  to  fishermen  from  the  LT.  S.  The  rights  created 
by  the  old  treaty  remained  untouched  and  unenlarged ; 
this  treaty  granted  the  additional  right  of  taking  fish,  ex- 

cept shellfish,  of  every  kind  on  the  seaeoasts  and  shores 
and  in  the  bays,  harbors,  and  creeks  of  Canada,  New  Bruns- 

wick, Nova  Scotia,  Prince  Edward  island,  and  of  the  isl- 
ands thereto  adjacent,  and  the  permission  of  landing  to  dry 

their  nets  and  cure  fish  on  all  these  coasts,  as  well  as  on 
those  of  the  Magdalen  islands ;  provided  it  be  done  with- 

out interference  with  private  property.  Prom  the  permis- 
sions given  by  this  treaty  those  of  catching  salmon  and 

shad  and  of  fishing  in  the  mouths  of  rivers  were  excepted. 
On  the  other  hand,  similar  liberties  were  given  to  British 
fishermen  to  fish  along  the  shores  of  the  IJ.  S.  as  far  S.  as 
the  36th  degree  of  latitude,  with  similar  permission  to  dry 
and  cure,  and  with  the  reservation  of  fisheries  similar  to 
those  already  mentioned.  Other  rights,  such  as  the  free 
navigation  of  Lake  JNIiehigan  by  both  parties,  and  that  of 
using  the  St.  Lawrence  within  British  territory,  were  pro- 

vided for,  as  well  as  the  free  exportation  of  a  number  of  its 
products  by  either  country  into  the  other.  Among  such 
products  were  lumber,  coal,  and  fish,  which  latter  was  the 
chief  equivalent  for  the  free  fishing  granted  the  fishermen 
of  the  U.  S. 

This  treaty,  terminable  after  ten  years  on  twelve  months' 
notice,  was  actually  terminated  by  the  action  of  the  U.  S. 
Mar.  17,  1866,  in  pursuance  of  notice  given  a  year  before. 
Consequently,  the  treaty  of  1818  alone  regulated  the  fish- 

eries on  British  American  eastern  coasts,  and  many  irri- 
tating exercises  of  powi^r  and  claims  that  the  Americans 

had  surpassed  their  rights  occurred  on  the  part  of  the  au- 
thorities of  the  British  dominions.  Five  years  passed  away 

before  the  treaty  of  Washington  of  1871  put  the  fisheries  on 
a  new  basis.  In  this  treaty  most  of  the  particulars  which 
enter  into  the  intercourse  of  border  states  were  considered, 
and  form  a  system  in  which  the  advantages  were  intended 
to  be  equal.  The  fisheries  were  again  placed  substantially, 
as  far  as  rights  of  fishing,  curing,  and  drying  were  con- 

cerned, on  the  basis  of  the  reci[>rocity  treaty  of  18.54;  only 
the  .southern   limit  of   I'.ritish  rights  of  fishing,  etc.,  along 

the  coasts  of  the  U.  S.  was  movcil  northward  to  the  39th 
parallel.  An  important  feature  of  th(^  treaty  was  that  of 
article  21,  the  admission  of  fish-oil  and  fish  (except  fish  of 
inland  waters  and  fish  preserved  in  oil)  into  the  territories 
of  the  U.  S.  from  those  of  the  Doiniidoii  of  Canada  and  of 
Prince  Edward  island,  Ijeing  the  produce  of  their  fish- 

eries, and  vice  versa,  free  of  duty.  Anolhei-  jjrovision  of  the 
treaty  arose  from  the  claim  on  the  British  American  side 

that  the  concessions  were  of  more  value  to  the  L'.  S.  than  to 
themselves.  In  order  to  det(^rmine  this,  article  23  provides 
for  the  appointment  of  commissioners  to  meet  at  Halifax 
and  determine  what  gross  .sum,  if  any,  ought  to  be  paid  to 
the  British  Government  as  a  compensation  for  excess  of 
advantages  conceded  to  the  U.  S.  Such  a  (rommission  met 
at  Halifax  in  1877,  and  awanled  .?5.500.000  to  Great  Bi-it- 
ain.  This  part  of  the  treaty  of  Washingtr)n  was  by  article 
33  made  terminable  after  ten  years,  and  after  one  year's 
notice.  Such  notice  was  given  in  1884,  causing  these  treaty 
provisions  to  terminate  on  July  1,  1885.  The  treaty  of  1818 
has  thus  again  come  into  force,  and  this  has  given  rise  to 
serious  difficulties  between  the  IT.  S.  and  Canada.  An  at- 

tempt in  1888  to  settle  this  vexed  question  by  a  new  treaty 
failed,  owing  to  the  non-concurrence  of  the  Senate  in  the 
treaty  proposed.  It  is  probable  that  no  form  of  reciprocity 
which  balances  the  free  entry  of  fish  against  the  freedom  of 
the  inshore  fisheries  can  be  permanently  satisfactory.  For 

the  conditions  of  the  mackerel  fi.shery,  which  is  the  one"  princi- pally concerned,  are  constantly  changing,  and  its  impor- 
tance accordingly  fluctuates,  while  the  free  entry  of  Ca- 

nadian fish  is  of  constant  value.  The  two  are  not  proper 
equivalents.  It  is  suggested,  therefore,  that  a  fair  solution 
of  the  problem  would  be  to  secure  through  yearly  licenses 
or  outright  purchase  the  fishery  rights  of  the  provincial 
shores  for  U.  S.  fishermen,  and  then  settle  the  question  of 
the  free  importation  of  Canadian  fish  on  its  own  merits 
separately  as  a  domestic  matter.  Until  some  such  settle- 

ment is  made  difficulties  will  always  arise. 
Under  the  head  of  fishery  relations  with  Great  Britain 

should  also  be  mentioned  the  sealing  ditficulty,  the  U.  .S. 
claiming  the  right  to  forbid  all  cairtures  of  seals  in  the 
Bering  Sea,  by  any  persons  of  whatever  nationality,  except 
the  employees  of  a  single  company,  under  penalty  of  confi.s- 
cation  of  ship  and  outfit.  See  Bering  Sea  Coxtroversy. 
This  claim  was  at  first  mainly  based  upon  an  exclusive 
jurisdiction  oyer  the  eastern  portion  of  the  Bering  Sea, 
which  the  U.  S.  was  asserted  to  have  derived  from  Russia 

with  the  Alaska  purchase  in  1867.  Such  exclusive  jurisdic- 
tion was  denied  by  Great  Britain,  since  (1)  the  Bering  Sea 

was  part  of  the  high  seas,  and  since  (2)  Russia  by  formal 
treaty  in  1824  with  the  U.  S.  and  with  Great  Britain  in  1825 
had  renounced  the  claim.  It  was  also  asserted  that  the 
U.  S.  had  a  property  right  in  the  seals  accustomed  to  resort 
to  its  islands,  and  tliat  their  indiscriminate  killing  was  ewi- 
tra  honos  mores.  As  the  sealskins  are  dressed  in  London, 
both  countries  have  a  sufficient  reason  for  desiring  the 
preservation  of  this  animal,  and  toward  the  end  of  the  first 
Cleveland  administration  an  attempt  at  an  amicable  settle- 

ment was  made  to  include  several  states  and  preserve  the 
species  threatened  with  extinction.  This  arrangement  was 
prevented  by  tlie  protests  of  Canada.  Upon  the  failure  of 
this  plan,  the  Bering  Sea  was  again  patrolled  by  U.  S.  ves- 

sels, and  pelagic  sealing  checked  by  force.  At  the  same 
time  negotiations  were  resumed  which  ended  in  an  agree- 

ment to  submit  certain  mooted  points  to  aAitration,  along 
with  the  question  of  proper  international  protection  to  the 
seals  and  rules  therefor.  This  court  of  arbitration  sat  in 
1893  at  Paris.  The  main  question  before  it  was  whether  the 
U.  S.  on  any  ground  possessed  the  riyhf  to  prevent  pelagic 
sealing  in  the  Bering  Sea  exclusively ;  and  also,  if  such  pro- 

tection could  only  arise  by  agreement  with  Great  Bi-itain, 
what  rules  were  reasonable  and  necessary  to  make  it  ef- 

fectual. The  claim  to  an  exclusive  jurisdiction  over  a  por- 
tion of  the  Bering  Sea  as  being  territorial  waters  of  the 

U.  S.  was  not  strongly  pressed  by  the  counsel  for  the  LT.  S., 
but  the  question  of  a  property  right  in  the  seals  resorting  to 
the  Pribyloff  islands  was  very  ingeniously  and  forcibly  urged. 
The  award,  however,  published  in  Aug.,  1893,  denied  all  the 
pretensions  of  the  U.  S.  to  prevent  sealing  in  the  Bering  Sea 
as  a  matter  of  right.  It  denied  any  property  right  in  the 
seals.  It  did  more.  It  attempted  to  preserve  the  seal  herd 
by  prescribing  rules  to  be  binding  upon  and  enforced  by  both 
nations  which  limit  in  time  and  place  and  method  the 
pelagic  seal-fishery.  In  brief,  pelagic  sealing  is  permitted 
only  between  Aug.  1  and  May  1  to  sailing  vessels,  using  no 
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tcniicd  (lorsal.  anal,  ami  faudal.  The  caudal  must  by  no- 
means  be  confounded  with  the  "tail"  or  "llukes"  of  the 
whales,  whicli  are  to  a  certain  extent  homologous  with  the hind  limbs. 

Suc;h  are  the  characters  wliich  are  common  to  all  true- 
fislies ;  tliat  is,  the  classes  Fishes  and  Ganoids  of  Agassiz^ 

nets  or  guns,  and  operating  under  lieonse.  It  is  forbi<ldpn 
tlic  entire  year  thnuighout  a  zone  of  (iO  miles  around  the 

I'ribyloff  islands.  The  regulations  were  applied  not  only  to 

the  Bering  Sea,  but  also  to  the  Paeitle  Ocean,  east  of  l"W)  , from  the  latitude  of  a  point  two-thirds  way  down  the  coast 
of  California  northward  to  the  Bering  Straits.  These  rules 
may  or  may  not  be  effectual.  It  should  be  remembered  that 
tlu'y  bind  only  subjec^ts  of  the  two  nations  which  are  parties 
to  the  agreement,  and  that  owing  to  fogs,  to  the  difficulty  of 

guessing  a  ship's  distance  from  the  Pribyloffs,  and  to  the  or- 
ganized .systems  of  evasion  which  are  sure  to  grow  up,  they 

may  well  fall  short  of  absolute  protection.  Moreover,  the 
question  of  damages  for  the  seizure  of  s(!alei-s  has  not  been 
taken  up,  though  the  liability  of  the  U.  S.  is  made  clear  by 
the  award.  But  the  main,  the  international,  difTiculty  is 
settled.  Revised  by  T.  S.  Woolsev. 

Fishes :  a  name  applied,  in  a  popular  sense,  to  the  verte- 
brated  and  all  other  inhabitants  of  the  waters ;  in  a  scien- 

tific sense,  restricted  at  first  to  vertebrates  dwelling  in  water 
and  inspiring  air  from  it  by  means  of  branchiiP  or  gills,  and 
later  to  a  still  more  limited  group,  the  lancelets,  hagfislies, 
lampreys,  sharks,  and  rays  being  assigned  to  separate  classes, 
and  not  included  among  the  true  fishes.     See  Ichthyology. 

Oeneral  Characters. — Fishes,  in  the  last  acceptation  of  the 
term,  may  be  defined  as  lijriferows  I'ertebrates,  witk  a  skull  \  numerous  constituents  of  the  class. 

.^f^: 

Sl^eletou  of  tlie  percli, 

provided  with  membrane  or  dermal  bones.  In  these  the 
shoulder-girdle  forms  a  lyriform  or  furcnla-shaped  appa- 

ratus, like  a  bird's  wish-bone,  the  scapular  bones  and  their 
adjuncts  of  the  two  sides  being  connected  below  at  the  me- 

dian line;  an  air-bladder  (sometimes  lung-like)  is,  as  a  rule, 
developed,  and  either  connects  with  the  oesophagus  by  a 
single  duct  (as  in  Ganoids  and  most  soft-finned  fishes),  or  is 
entirely  closed  (as  in  the  spine-finned  fishes) ;  the  skull  is 
highly  developed,  and  is  provided  with  membranous  bones, 
or  with  dermal  shields  which  are  homologous  with  them; 
the  shoulder-girdle  is  formed,  in  great  part,  Ijy  large  fiircula- 

like  bones,  which  bound  the  region  behind' the  head,  and which,  beside  meeting  at  the  median  line,  are  generally  con- 
nected, by  means  of  intervening  bones,  with  the  skull.  These 

external  scapular  bones  are  also  membrane  or  dermal  bones, 
and  are  not  developed  in  the  Selachians ;  to  their  internal 
surfaces  are  attached  smaller  ones  or  cartilages  (homologous 
with  the  shoulder-girdles  of  sharks),  which  support  the  pec- toral fins. 

The  gills  and  branchial  apparatus  are  contained  entirely 
within  the  cephalic  cavity,  in  front  of  the  scapular  arch,  and 
consist  of  five  arches,  the  hindmost  of  which  are,  however, 
generally  modified  into  pharyngeal  bones ;  the  gills  are  free 
at  their  distal  margins.  The  brain  is  well  developed,  and 
has  generally  approximately  equal  cerebral  and  optic  lobes 
and  a  moderate  cereliellura.  The  heart  is  also  well  devel- 

oped, and  in  all  the  forms  (except  some  Dipnoi)  is  divided 
into  an  auricle  and  a  ventricle.  The  members,  anterior  or 
pectoral,  and  posterior  or  ventral,  whenever  present,  are  de- 

veloped as  fins.  In  addition  to  these  there  are  also  generally 
raeilian  or  unpaired  fins  sustained  by  rays  (peculiar  to  lyrif- 
erous  vertebrates),  an<l  of  which  the  dorsal  and  anal  are 
connected  by  the  interventiim  of  interspinal  bones  with  the 
dorsal  and  infericn-  spines  (neurapophyses  and  h^mapophy- 
ses)  of  the  vertebral  eolujun ;    these  fins  are  respectively 

European  perch. 

etc.,  embracing  such  forms  as  the  flatfishes,  codfishes, 
perches,  mullets,  billfishes,  pikes,  herrings,  carp.s,  electrical 
eels,  mormyroids,  catfishes,  true  eels,  ganoids,  etc.  There- 
is,  however,  much  variation  in  other  respects  among  these 

The  skeleton  maybe- 

bony  or  cartila- 

ginous ;  the  cau- dal, ventral,  and 

even  pectoral  fins- 

present  or  ab- sent ;  scales,  of 

very  various  char- 
yy^f  J,  '^^r     jt  acter,  present  or 
"^^y^j^^^?^^. — *  -5!^^^P     absent  ;   the   air- bladder,  either 

memliranacenus- 

or  lung-like,  pres- ent or  absent ; 
and,  in  fact,  every 

portion  of  the framework  and 

organization  gen- erally is  liable  to 
modification  of 
some  kind.  The 
character  and 

mode  of  associa- tion of  some  of 

these  modifications  may  be  best  exhibited  in  connection  with 
the  systematic  relations  of  the  class. 

In  the  typical  fishes,  known  as  teloosts,  or  bony  fishes,  the 
skeleton  is  ossified  (whence  the  name) :  the  optic  nerves  cross 
(decussate)  each  other;  the  heart  has  only  two  opposite  valves,, 
the  outer  elements  of  the  scapular  arch  (proseapula)  are 
simple,  the  inner  elements  are  mostly  ossified,  and  usuallv 

three  or  two  in  number ;  the  pectoral  "member  is  destitute  of any  representatives  of  the  humerus,  and  connected  with  the 
scaiiular  arch  by  several  (generally  four)  nari'ow  bones 
(actinosts).  To  this  great  division  belong  by  far  the  largest 
number  of  species  and  those  most  familiar ;  they  are  grouped 
in  a  number  of  orders,  which  have  been  named  plectognaths, 
lophobranchiates,  pediculates,  hemibranchiates,  teleoceplmls, 
scy]ihophores,  nematognaths,  apodes,  and  opisthomes. 

In  the  remaining  fishes,  united  by  most  recent  naturalists- 
under  the  name  of  ganoids,  the  skeleton  is  variable  in  its 
composition;  the  optic  nerves  do  not  cross,  but  are  united 
by  a  commissure  :  the  heart  has  a  thickened  bulbus  arteri- 

osus, provided  with  several  rows  of  valves  (but  with  those  of 
each  i-ow  sometimes  united  into  a  ridge,  as  in  the  lepidosi- 
renids) ;  the  elements  of  the  outer  portions  of  the  scapular 
arch  (proseapula)  are  in  some  double,  in  others  united ;  the 
inner  scapular  element  is  cartilaginous  and  simple;  the  pec- 

toral member  is  provided  with  two  basilar  elements  (bound- 
ing the  insertion  of  the  pectoral  fin  on  each  of  its  sides),  or 

with  a  single  pedicle  corresponding  with  the  humerus.  The 
fishes  combined  uniler  this  last  division,  although  not  now 

numerous  in  species,  exhibit  extreme  differences  when  com- 
pared with  each  other,  and  have  been  even  considered  (and 

with  a  very  great  degree  of  propriety)  as  constituting  several 
subclasses.  Commencing  with  those  types  which  are  most 
nearly  related  to  the  ty|iical  fishes,  the  characteristics  may 
be  briefly  given  and  contrasted  as  follows : 

In  the  first  group  (hyoganoids)  the  skeleton  is  ossified; 
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the  skull  iil.so  exliibits  wcU-ossificd  bones;  supraiiiaxillary 
ami  iiilenimxillary  hones  are  well  ileveloped ;  the  nasal 

apertures  are  both  external  :  preopereular  and  interoper- 
cular  bones  are  present;  the  hyoid  apparatus  is  well  devel- 

oped ;  tho  ceratohyals  sustain  a  number  of  branehioste{,'al 
rays;  the  pectoral  fin  has  two  external  cartilaginous  basilar 
elements  entirely  separated  from  each  other;  and  the  air- 
bladder  connects  with  the  a^sophagus  by  a  duct  which  enters 
it  from  above.  This  group  contains  the  orders  Cyclof/ntwidn 
(rei)resented  in  the  U.  S.  by  the  bowfins  or  Amiids)  and 
Rlinmhoi/anoids  (represented  by  the  alligator-gars  or  Lepi- 
dosteids). 

In  the  second  group  (brachioganoids)  the  skeleton  is  also  in 
groat  part  ossified,  but  the  centra  oi-  bodies  of  the  vertebra' 
may  be  either  osseous,  or  (in  extinct  types)  n-presented  hs  a 

persistent  notochord ;  the  skull  is  prov'ide<l  with  well-ossified but  snperficiid  bones;  supramaxillary  and  intermaxillary 
bon(!S  are  distinguisliable;  tlie  nasal  apertures  are  external; 
preopereular  and  interopercular  bones  are  both  wanting; 
the  hyoid  apparatus  is  defective  in  the  branchiostegal  rays ; 
the  pectoral  member  is  connected  with  and  interposed  at  its 
base  between  two  bones  converging  and  uniting  at  their  base 
with  a  cartilage  representing  a  humerus;  the  air-bladder  is 
■highly  cellular,  and  connects  by  its  duct  with  the  iloor  of 
the  oesophagus.  The  group  is  represented  in  the  present 
age  of  the  earth  by  a  single  order  (erossopterygians)  with 
two  genera  (Pob/pierus  and  Calamoichlhys),  but  was  in  an- 

cient times  rich  in  species. 
In  the  third   group   (dipnoans)  the   skeleton   is   in  part 

Lepidnsiren  paradoxa. 

ossified  and  in  part  cartilaginous,  and  the  bodies  of  the  ver- 
tebrse,  instead  of  being  ossified,  are  represented  by  a  simple 
notochord ;  the  skull  is  in  great  degree  cartilaginous,  but  is 
also  encased  with  superficial  ami  thin  membrane  bones ; 
no  supramaxillary  or  intermaxillary  bones  are  distin- 

guishable ;  the  posterior  nasal  apertures  are  internal,  i.  e. 
in  the  mouth ;  no  preopercula  or  interopercula  are  devel- 

oped ;  the  liyoid  apparatus  is  more  or  less  defective,  espe- 
cially in  branchiostegal  rays ;  the  pectoral  member  is  con- 

nected by  a  pedicle  (homologous  in  part,  at  least,  with 
the  humerus)  to  the  intrascapular  (eoracoid)  cartilage ;  the 
air-bladder  is  replaced  by  a  true  lung,  which  is  more  or 
less  divided  into  two,  and  which  is  connected  with  the  esoph- 

agus by  a  duct  or  rudimentary  trachea,  which  enters  it 
from  beneath.  This  type  is  represented  at  present  by 
three  very  distinct  genera — viz.,  Lepidosiren  in  South 
America,  Profoptenis  in  Africa,  and  Ceratodus  in  Australia, 
the  members  of  this  last  genus  being  locally  called  salmon 
and  barramunda.  Formerly,  the  members  of  the  group  were 
among  the  princijial  representatives  of  the  class,  and  in  the 
Triassie  period  of  Europe  the  Ceratodus  of  Australia  was 
represented  by  several  typical  species  of  that  genus,  which 
was  originally  established  on  fossil  dental  plates. 

The  common  sturp;eon. 

In  the  last  group  (chondroganoids)  the  skeleton  is  almost 
entirely  cartilaginous  (and  from  this  circumstance  the  group 
has  been  nameil) ;  this  is  the  case  especially  with  the  verte- 

bral column  and  its  appendages ;  the  skull  is  also  cartilag- 
inous, but  is  covered  by  dcrnud  bones ;  no  supramaxillarv 

or  intermaxillary  bones  are  dilferentiated ;  the  nasal  aper- 
tures are  external ;  both  the  preopereular  and  the  intero- 

percular elements  are  wanting;  the  hyoid  apparatus,  as  in 
tlie  last  types,  is  defective  in  branchio.stcgal  rays;  the  pec- 

toral member,  as  in  the  Ilyoganoids,  has  external  cartilag- 
inous basilar  elements  entirely  distinct ;  and  the  air-blad- 

der connects  with  the  oesophagus  by  a  duct  which  enters 
from  above.  To  this  group  belong  the  sturgeons  (constitut- 

ing the  order  Chondrostei)  and  the  "  shovel-noses  "  or  "  pad- 

dle-fishes "of  North  America  and  Eastern  Asia  (constitut- 
iiig  the  order  Si-lnehosiomi). 

While  the  four  groups  just  enumerated  are  the  only  great 
primary  types  of  ganoid  fishes  that  have  members  in  the 
waters  of  the  present  ejjoch  of  the  earth,  in  ancient  times 
there  were  some  very  strange  and  peculiar  forms  which  are 
not  referable  to  any  of  those  divisions,  but  which  api)ear 
to  stand  isolated  and  alar  from  all  others,  and  thus  ne- 

cessitate still  another  primary  group.  The  tyjies  alluded  to 
flourished  among  the  first-known  fishes,  and  in  the  Silurian 
and  Devonian  epochs.  So  strange  are  some  of  the.se  in 
their  ap()carance  that  remains  of  them  have  been  referred 
to  the  crustaceans.  Such  are  the  forms  which  have  been 

called  C(-'p/ialaspid(B.  Others  (Plarogannidea)  are  almost 
equally  alierrant  in  appearance,  and  their  relations  would 
not  be  suspected  from  their  external  characters;  but  the 
dental  armature  and  scapular  arches  of  a  species  discovered 
by  Prof.  Newberry  in  Ohio  have  convinced  the  writer  that 
they  were  closely  allied  to  the  order  Sirenoidei,  and  with 
them  fornu'd  the  super-or<ler  Dipnoi.  The  vomerine  and 
palatine  dental  plates  were  contiguous,  and  seem  to  be  ho- 

mologous with  the  palatine  plates  of  the  Sircnoidei. 
Limitai ions  of  Characters. — The  student  of  the  fishes, 

more  than  of  any  other  class  of  vertebrates,  must  dissipate 
all  prejudices  with  regard  to  the  value  of  form  in  deter- 

mining the  relations  of  merubei's  of  the  class.  Forms  as 
diverse,  almost,  as  any  among  all  the  (piadrui>cd  mammals 
or  among  all  the  birds  are  foimd  combiiieil  in  the  same 
natural  family  among  fishes,  and  on  the  other  hand  there 
are  forms  that  are  very  similar  associated  with  structural 
characteristics  that  are  very  dissimilar.  The  student  must 
also  dismiss  prejudices  respecting  the  constancy  of  members 
(fins  in  fishes)  in  weighing  their  systematic  relations.  The 
members,  for  example,  may  vary  in  the  same  family,  and 
ventral  fins  may  be  present  or  absent  in  closely  related  gen- 

era ;  scales  are  also  by  no  means  invariably  characteristic 
of  fishes,  for  they  likewise  may  be  present  in  one  genus  and 
absent  in  another  in  other  respects  very  closely  related. 
But  although  the  presence  or  absence,  per  se,  of  parts  may 
be  comparatively  immaterial,  their  structure,  when  present, 
is  all  imirartant.  The  ])ectoral  and  ventral  niemliers,  for 
example,  are  always  constructed  on  the  same  general  plan, 
and  contrast  markedly  with  those  of  the  higher  vertebrates. 
The  character  and  mode  of  development  of  the  scales,  too, 
though  not  so  distinctive  as  the  fins,  are  sui  generis  in fishes. 

Geographical  Distribution. — About  9,000  species  of  liv- 
ing fishes  are  now  known,  variously  distributed  and  found 

in  greater  or  less  numbers  in  almost  all  the  waters  of  the 
globe,  fresh  and  salt;  the  greatest  numbers  of  species,  how- 

ever, are  found  in  the  tropical  waters,  and  especially  in  the 
seas  of  the  Indo-Moluccan  Archipelago.  The  distribution 
of  the  types,  especially  of  the  marine  species,  to  a  consid- 

erable degree  coincides  with  thermometrical  conditions.  In 
the  polar  and  northern  temperate  regions,  for  example,  are 
found  representatives  of  the  families  of  gadoids  or  cod- 

fishes, lycodoids.  stichseoids,  liparidoids,  cottoids  or  seulpins, 
and  others  less  known ;  in  the  tropical  regions  many  forms 
are  distributed  throughout  the  entire  zone  (and  therefore 
designated  as  tropicopolitan),  this  being  especially  the  case 
with  many  genera  of  labroids(of  which  the  tautog  is  a  north- 

ern type),  scaroids  or  parrot-fishes,  pomacentroids,  gerroids, 
serranoids  or  groupers,  sparoids  (of  which  the  porgy  is  a  rep- 

resentative), carangoids  or  horse-mackerel,  and  others ;  nu- 
merous species  of  these  families  being  found  in  torrid  waters, 

while  very  few  extend  far  northward  or  southward.  In  the 
antarctic,  regions,  again,  there  is  another  combination  of 
forms;  typical  codfishes  and  the  other  types  characteristic 
of  high  northern  latitudes  are  wanting,  Init  are  replaced  by 
several  ]ieculiar  groups,  which  seem  to  fill  an  analogous  place 
in  the  economy  of  nature,  having  a  superficial  resemblance 
in  general  aspect,  although  they  are  not  at  all  (comparatively 
speaking)  related  in  structure.  The  gadoids,  for  example, 
are  replaced  by  notothenioids,  the  lycodoids  by  peculiar 
genera,  the  cottoids  by  harpagiferoids.  etc.  In  the  contrast 
between  these  antarctic  and  the  arctic  forms  there  is  evi- 

dence of  the  absence  of  any  paramount  causal  relation  be- 
tween temperature  and  structure;  and  it  is  necessary  to  re- 

mark here  that,  in  addition  to  the  tropicopolitan  types,  each 
great  region  has  a  number  of  characteristic  and  peculiar 

types. But  the  distribution  of  the  inhabitants  of  the  great  open  ' 
seas  and  those  of  the  inland  waters  is  determined  by  dif- 

ferent conditions,  as  might  a  priori  be  supposed.     While, 
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fi)r  L'XiUii]pk'.  tlio  iiilial)it!ints  of  the  oppositp  sides  of  eon- 
Verging  conliuL'iits  are,  to  a  great  extent,  similar.  Ihe  fresli- 
water  .speeies  of  those  continents  are  mostly  tjuito  ilissimi- 
lar,  tlie  greatest  Jifferenc:e  licing  luariifest  in  the  most 
southern  ])art  of  those  continents. 

There  are  numerous  families  of  fishes  which  arc  repre- 
sented in  the  fresh  waters,  some  exclusively  so,  others  with 

nuirine  sjjecies.  The  geographical  limitation  and  relation 
in  space  of  these  families  may  be  exhibited  under  combina- 

tions in  several  categories — viz.: 
(1)  Peculiar  to  North  America:  C'l'iifrarcliidie,  Aphredn- 

denda'.  EInssomida',  Amhlijop>>idw,  Percopsidw,  IlijodmUi- 
da\  and  Amiidie. 

{2)  I'eculiar  to  troiiiea!  Asia:  Pla/i/p/ei-idtc,  IMn^tomi- 
d(C,  Oxph roiiienidm,  Nandidw , LuciocephaUdif .  Ophiorcpha- 
Udcf;  NotopteridcB,  SalanyidcB,  Ilomalopteridw,  and  Siso- 
ridce. 

(3)  Peculiar  to  Africa:  Kmriida.,  Mormyridd'.  Gyninar- 
I'hidic,  and  Pdbjpteridm. 

(4)  Peculiar  to  tropical  America:  Cfiitrnpoiindip.  Paly- 

rf'n/n'da\  Stcrnoptyglihi\  Pli'ctrifpliiiridiv,  lliijutpltthiiht}  ida\ Trkhumycleridm,  Callicldhyidie,  Aryidw,  Luricafiidw,  and 
Asprediiiidce. 

(5)  Peculiar  to  Australia :  Oadopsidce,  Ceratodontidm. 

(6)  Peculiar  and  common  to  the  cis-ti'opical  liemisphere — 
that  is.  Northern  America,  Europe,  and  Northern  Asia: 
Gadidte  (Lotiiue).  Cuttlda'  (Elheostomatitue),  Percidie  (Fer- 
citue).  Oasfcrosteidiit  (OiistiTosfeina:),  Esocidit,  Umhridm, 
Catastomidoi  (America  and  Eastern  Asia),  S(ilnion,ida>,  Aci- 
penseridte,  and  Polyodontidm  (America  and  Eastern  Asia). 

(7)  Peculiar  and  common  to  Europe  and  Asia:  Cobitidce. 
(8)  Peculiar  and  common  to  South  America  and  Austra- 

lasia :  Percophididce,  Ilaplochitunidce,  Galaxiidie,  and  Os- 
teoglossidm. 

(9)  Peculiar  and  common  to  tropical  and  sub-tropical 
America  and  Africa :  Cichiidce,  Cliaracinidw,  and  Lepido- 
simiidw. 

In  addition  to  these,  the  family  CyprinidcR  is  represented 

in  the  entire  cis-tropical  or  "  arctoga^an '"  hemisphere  as  weU 
as  in  ti'opical  Africa  and  Asia ;  and  there  are  several  mono- 
ty])ic  families  limited  to  very  small  regions,  such  as  the 
CointpJuiridiv,  tiie  single  species  of  which  is  only  known 
from  Lake  Baikal.  There  are,  fui-ther,  a  number  of  families 
(in  addition  to  several  already  mentioned)  which  are  chiefly 
represented  by  marine  sjiecics.  liut  which  \\ii\v  also  a  greater 
or  less  number  of  representatives  in  fresh  water  in  different 
regions  of  the  earth:  such  are  the  Brotulidfe,  B/ennndce, 
Oobiidie,  Atherinidm,  Miiyilidm,  Cypriiwdontidce,  Mkro- 
stomidm,  Clupeidm,  Dorosomidie,  etc. 

Others,  again,  were  represented  in  former  epoclis  in  parts 
of  the  world  where  they  are  not  now  found,  and  especially 
to  be  noted  among  these  are  two  families  characteristic  in 
their  (list  riliution  :  the  first  of  these  is  the  Cohitidm,  which, 
in  tlx'  early  Tertiary,  were  inhabitants  of  Western  Amer- 

ica, anil  which  thus  increased  the  similarity  of  the  fauna  of 
the  (cis-tropical)  continent  of  North  America  with  that  of 
Northern  Asia:  the  second  is  the  Cerafndtmtidie,  a,  family 
whose  representatives  have  been  long  known  from  fossil 
teeth  found  in  Paheozoic  and  Mesozoic  deposits  (and  which 
were  referred  by  Prof.  Agassiz  to  the  sharks),  and  had  been 
supposed  to  have  expired  toward  the  end  of  the  Triassic 
epoch ;  yet  since  1870  two  sjjeoies,  closely  allied  to  those 
found  in  the  Triassic  beds  of  Europe,  have  been  discovered 
living  in  A  ustralia :  and  thus  another  ancient  type  preserved 
in  tliat  continent  illustrates  the  past  life  of  North  America. 

If  knowledge  thus  gained  is  applied  to  the  appreciation  of ' 
the  different  fish-faunas  of  the  globe,  the  foUowing  conclu- 

sions are  inevitable: 

Inasmiicli  as  the  cis-tropical  hemisphere  shares  in  com- 
mcju  the  same  families,  and  to  a  considerable  extent  the 
same  genera,  and  even  some  species,  it  is  presumable  that 
the  different  regions  of  that  hemisphere  have  derived  their 
inhabitants  from  a  common  primitive  source,  although 
North  America  has  quite  a  large  proportion  of  forms  pecul- 

iar t(j  it.  The  relations  of  those  peculiar  forms,  however, 
are  in  all  cases  rather  with  some  found  in  the  northern 

hemisphere  (fresh-water  or  marine)  than  with  any  found 
elsewhere;  but  at  the  same  time,  toward  the  soulliwcstern 

limits  of  the  U.  S.,  occur  I'epresentatives  of  families  which 
are  cliaracteristio  of  tropical  America. 

Tropical  Asia  also  nourishes  a  number  of  peculiar  forms, 
but  the  relations  of  those  are  either  intimate  with  cis-tropi- 

cal ones  or  with  marine  types. 
Africa  likewise  has  eyprinoids   and  anabantids  in  com- 
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inon  with  tropical  Asia,  and  cy|ii'inoids  in  common  with  the 
cis-lro])ical  hemisphere,  but  it  also  su|;i)orts  several  very  pe- 

culiar families  whose  relations  must  be  sought  in  other  con- 
tinents. 

In  tropical  America  are  to  be  found  the  nearest  relations 
of  some  of  those  African  types,  and  several  almost  or  quite 
limited  to  those  two  continents:  on  the  other  hand,  in  South 
America  are  found  several  families  having  no  analogues  in 
the  parts  of  the  world  yet  mentioned,  but  in  Australasia  are 
found  representatives  of  not  only  the  same  families,  but 
even,  it  has  been  contended,  one  of  the  same;  species.  Under 
these  circumstances  one  is  almost  compelled  to  believe  that 
the  first  fauna  of  South  America  was  derived,  at  a  distant 
epoch,  to  some  extent,  from  a  common  source  with  that  of 
Africa  and  that  of  Australia.  There  are,  however,  at  first 
sight  contrary  indications,  but  they  are  not  irreconcilable; 
the  most  conspicuous  and,  as  it  were,  obtrusive  types  of 
South  American  fishes  are  analogues  of  African  forms, 
members  of  the  families  CichlidiE  and  Characinidiv,  but  the 

species  belong  to  widely  different  genci'a.  (Jn  the  other 
hand,  although  the  types  common  to  South  America  and 
Australia  are  not  consijicuous  in  numbers  or  importance, 
they  are  much  more  nearly  related  to  corres]jonding  Aus- 

tralian species  than  the  former,  and,  in  common  with  other 

facts,  somewhat  tend  to  verify  Huxley's  views  respecting  an 
"  Austro-Columbian  "  fauna. 

In  fine,  dividing  the  earth  into  regions  distinguished  by 

general  ichthyological  peculiarities,  several  [U'imary  combina- 
tions may  be  recognized — viz. :  (1)  an  Arctnya-im,  embracing 

Europe,  Northern  Asia,  and  Northern  America;  (2)  an  ̂ 4«i'- 
a^j'c,  embracing  the  tropical  portions  of  the  continent;  (3) an  African,  limited  to  the  region  S.  and  E.  of  the  desert ; 
(4)  an  American,  embracing  the  America  par  excellence  dedi- 

cated to  Amerigo  Vespucci,  and  including  the  tropical  and 
trans-tropical  portions ;  and  (Tt)  an  Anntralasian.  Further, 
of  these  (o)  the  first  two  have  intimate  relations  to  each  other, 
and  [h)  the  last  three  others  among  themselves:  and  some 
weighty  arguments  might  be  adduced  to  support  a  division 
of  the  faiuias  of  the  globe  into  two  primary  regions  coincid- 

ing with  the  two  combinations  alluded  to — («)  Plioga^a  and 

(b)  Eogtea. Chronoloyical  History. — The  earliest  known  remains  of 
fishes  occur  in  the  lower  Silurian  of  North  America.  The 
most  ancient  known  fishes  belonged  to  types  entirely  distinct 
from  any  that  are  in  existence  at  the  present  time.  As 
mentioned  in  the  remarks  on  the  primary  groups  of  fishes, 
the  Placoganoids,  first  of  known  fishes,  heralded  the  advent 
of  the  class,  and  these  were  the  predominant  species  appar- 

ently in  the  Devonian  epoch;  from  somewhat  later  forma- 
tions have  been  obtained  the  remains  of  re|iresentatives  of 

orders  still  existing,  but  in  very  small  numbers;  such  were 
especially  the  dipnoans,  which  were  then  represented  by  nu- 

merous genera  and  species ;  coeval  with  these  were  various 
Selachians  m-  sharks.  Almost  all  of  the  true  fishes  existing 
during  the  Mesozoic  epoch  have  been  referred  to  the  great 
grou]!  of  ganoids.  Ijut  it  is  probable  that  some  have  been 
erroneously  identified,  and  tliat  they  belonged  to  the  sub- 

class of  teleosts.  No  universally  recognized  species  of  that 
group,  however,  have  been  found  in  deposits  lower  than  the 
Cretaceous;  in  that  epoch  they  began  to  culminate,  and  in 
time  became  the  greatly  prominent  forms;  and  in  the  pres- 

ent epoch  almost  all  the  sjiecies  (excluding  the  selachians) 
belong  to  this  great  group ;  and,  so  far  as  numbers  go,  all  of 
the  living  ganoids  might  disapjjear,  and  yet  the  loss  would 
scarcely  be  apparent  in  the  sum-total  of  the  class.  Of  about 
9.000  existing  species  of  fishes  or  teleostomes,  less  than  100 
do  not  belong  to  the  teleosts,  and  that  number  alone  repre- 

sents the  various  primary  groups  of  the  ganoid  fishes,  and 
yet,  great  as  is  the  number  of  the  teleostomes,  and  small  as 
is  that  of  the  ganoids,  the  latter  exhibit  nuich  greater  dif- 

ferences in  contrast  with  each  other  than  do  all  the  teleosts 
among  themselves.  Such  is  the  character  of  the  difference 
between  the  animals  of  the  present  and  the  distant  past 

periods  of  the  earth's  history;  and  it  is  fort unate  that,  al- 
though with  few  lineal  heirs  left,  most  of  the  ancient  types 

are  still  represented  by  some  examples  of  their  organization. 
Theodore  Gill. 

Fisli-glne:  a  species  of  isinglass  not  sufficiently  refined 
for  culiiiary  and  medicinal  jiurposes.  but  suitable  for  making 
cements,  etc.  It  is  prepai-cd  from  the  offal  of  the  fisheries, 
and  sometimes  has  a  strong  fishy  odor. 

Fisli-Iia«  k :  a  common  name  of  the  osprey  (Pandion 
haliai'fiis),  one  of  the  birds  of  prey,  so  called  from  its  feed- 
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FISII-UOOK FISTULA 

iiijj  u|ii)ii  fish  which  it  captures  by  swnopinj;  down  upon 
thcni  when  I  hey  lu'c  near  tlie  surface.  The  ffeiieral  color  of 
tlio  llsli-hawk  is  vaiiilylie  brown  above,  the  (juill  fealiiers  are 
blacliish,  and  the  head,  neck,  and  under  parts  are  white. 
The  outer  toe,  as  in  owls,  can  be  turned  backward  and  the 

iiowerl'ul  feet  are  furnished  with  sharp  spicules  which  aid  in 
holdiuK  the  bird's  slippery  prey.  The  length  is  about  3 
feet,  the  spread  of  wing  4-i,  and,  as  in  most  birds  of  prey, 
the  female  is  larger  than  the  male.  By  pn'ference  the  fish- 
hawk  nests  in  tall  trees  near  the  water.  The  nest,  which  is 
a  liulkv  affair  of  sticks  and  weeds.  re|}aireil  and  added  to 

yearly,' is  so  larjje  that  small  birds  frei|ueMtly  build  their 
nests'  in  its  interstices.  The  fish-hawk  ranges  over  the 
greater  portion  of  the  warm  and  temperate  parts  of  the 
globe,  the  American  birds  being  frequently  separated  as  a 
distinct  geographical  race  or  sub-species,  Pandioii  haUaetus 
carolinensi.s.  The  bird  is  systematically  |)lundered  by  the 
bald  eagle,  and  in  some  southern  localities  by  the  frigate 
bird.  F.  A.  Lucas. 

Fisli-Iiook  :  a  curved,  barbed,  and  pointed  steel  wire  used 
in  angling  and  the  fisheries.  The  most  imjwrtant  seats  of 
the  fish-hook  numufacture  are  Limerick  in  Ireland  and  Red- 
ditch,  Worcestershire,  England,  but  fish-hooks  of  the  best 

quality  are  made  in  the  U.  S.,  not  inferior  to  those  of  Lim- 
erick except  in  reputation  and  cost.  The  Limerick  hook  has 

a  barb  which  is  forged  .solid  and  then  filed  into  the  proper 
sha|ie,  while  the  English  and  other  ordinary  hooks  have  a 
l)arl)  which  is  raised  by  cutting  into  the  wire.  These  are 
inferior  in  temper  and  durability  to  the  best  hooks. 

Fishing-bounties:  bounties  varying  from  $1  to  $2.50 
per  ton,  given  during  the  period  of  IJritish  rule  over  North 
America  to  all  vessels  employed  for  the  term  of  four  months 
at  least  in  each  year  on  theXewfoundland  Banks  or  other 
fisheries.  Three-eighths  of  the  bounty  went  to  the  owner  of 
the  vessel,  and  the  remaining  five-eighths  to  tlie  fishermen. 
During  the  Revolutionary  war  this  system  fell  out  of  use. 
but  by  act  of  Congress,  1793,  it  was  re-established,  on  the 
ground  that  the  state  received  great  benefit  from  the  fish- 

eries as  nurseries  for  seamen.  Fishing-bounties  were  finally 
abolished  in  1854. 

Fishing-frog:  See  Axoler. 
Fishliill  on  tho  Hudson,  or  Fishliill  Landing:  village; 

Dutchess  CO.,  N.  Y.  (for  location,  see  ma|i  of  New  York,  ref. 
6-J) ;  on  the  N.  Y.  0.  and  H.  K.  and  X.  E.  R.  Rs.,  and  on 
Hudson  river,  opposite  Newburg,  with  which  it  is  connected 

by  steam  ferry ;  58  miles  by  rail  X.  of  New  Yoi-k.  It  has 
three  churches,  an  excellent  public  school,  the  De  Garmo 
Institute,  a  hat-factory,  machine  and  boiler  shop,  and  an 

insecticide-factoty.  P'op.  (1880)  2,508;  (18'.l0)  H.OIT;  (18!t3) 
estimated,  4,000.  Editor  of  "  Fishkill  Standard." 

Fisll-louse :  a  name  applied  to  numerous  parasites  (gen- 
erally entomostracous  crustaceans  of  the  order  Copepoda) 

which  infest  fishes.  The  genera  Argnlns.  Cnligtis,  Nicothoe, 
Dichehstium,  Leniceodiscus.  Chondracanfhiis,  Achtheres, 
Anchorella.  and  LernKjioma  are  best  known. 

Fishmotli :  See  Entomology. 

Fisll-plates :  a  pair  of  plates  placed  upon  o]5posite  sides 
of  a  joint  in  a  beam,  and  connected  by  bolts  passing  through 
the  beam.  The  fish-joint  for  railway  rails  was  first  used  in 
England  in  1847.  the  plates  being  18  inches  long,  3  inches 
wide,  three-fourths  of  an  inch  thick,  and  bolted  through  the 
rails  by  four  bolts  in  oval  holes,  so  as  to  allow  for  changes 
in  length  of  the  rails  due  to  temperature.  This  joint  is  de- 

ficient in  stiffness  and  has  mostly  passed  out  of  use,  the 
angle-bar  joint  having  taken  its  place.    See  Railways. 

Fisk,  Clinton  Bowen  :  soldier  and  politician ;  b.  in 
Griggsville,  N.  Y.,  Dec.  8,  1838 ;  became  a  merchant  and 
banker  at  Coldwater,  Mich. ;  entered  the  Union  army  in  1861 

as  a  private,  and  became  brevet  major-general  of  volunteers 
in  1865.  He  devoted  himself  to  the  improvement  of  the 

colored  race,  was  assistant  commissioner  in  the  Freedmen's 
Bureau,  and  founded  the  Fisk  University  ('/.  v.).  He  was  a 
member  of  the  Indian  commission  in  1873  ;  held  many  other 
important  offices;  was  a  Repulilican  until  1884,  when  he  be- 

came a  Prohibitionist.  In  1886  he  was  a  Prohibition  candi- 
date for  Governor  of  New  Jersey,  and  in  1888  the  Prohibition 

nominee  for  President  of  the  U.  S.  D.  in  New  Y'ork  city, 
July  n,  1890. 

Fisk,  Wii.nuR,  D.  D. :  b.  in  Rrattleboro,  Vt.,  Aug.  31, 
1793;  joineil  in  1812  the  sophomore  class  in  the  University 

of  V'ermont.  but  spent  his  .senior  year  at  Brown  LTniversity, 

where  he  graduated  with  high  honor  in  1815.  Entering 
with  great  zeal  upon  the  study  of  the  law,  he  was  arrcsteU 
in  his  course  bywhat  threatened  to  be  a  fatal  illness,  and 
in  1818  was  licensed  as  a  local  preacher  in  the  Methodist 
Ejiiscoijal  Church.  He  soon  took  higli  rank  as  a  puljiit 
orator.  He  was  in  1825  chosen  first  jji'lncipal  of  the  W  il- 
braliam  Academy,  Massachusetl.s,  removing  thither  in  1826; 
in  1830  was  chosen  first  president  of  the  Wesleyan  Uni- 

versity, MiddU-town,  ('(jiin.,  and  entered  ujion  the  duties 
of  this  office  in  1831.  He  declined  a  bishopric  in  1839.  ]). 
in  Middh'town,  Vt.,  Feb.  22,  1839.  He  was  a  man  of  the 
Fenelon  type  of  character.  Puljlished  diUvinistic  Contru- 

vermj  (New  York,  1837);  T'raveh  in  EuriipK  (1838);  Serjnimn 
and  Lectures  on  Universal  ism.  Reply  to  Pierpont  on  tlie 
Atonemt'tit.  and  other  tracts  and  sermons.  See  his  Life  by 
Rev.  Joseph  Iloldich,  1).  D.  (1842)  and  by  Prof.  George 
Prentice  (1890). 

Fiske,  John,  M.  A.,  LL.  I). :  historian  ;  b.  in  Hartford. 
Conn.,  Mar.  30,  1843  ;  graduated  at  Harvard  1863  ;  lecturer 
on  philosophy  1869-71;  instructor  in  history  1870;  assist- 

ant librarian  1872-79,  all  in  Harvard  College;  overseer  of 
the  siime  institution  1879-91;  Professor  of  American  His- 

tory, Washington  University,  St.  Louis,  1884.  He  has  been 
engaged  mainly  in  lecturing  and  writing,  making  his  home 
at  Cambriilge.  His  lectures  have  been  received  with  great 
favor  not  only  in  the  U.  S.,  but  also  in  Great  Britain.  He  has 

also  devoted  himself  to  the  exposition  of  Herbert  Spencer's 
philosophy.  His  principal  works  are  Tobacco  and  Alcohol 
(New  York,  1868) ;  Myths  and  Myth-makers  (Boston,  1872) ; 
Outlines  of  Cosmic  Pliilosopliy,  Based  on  the  Doctrine  of 

Evolution  ('i\(Aii.,'Lom\oft,  1874;  republished  in  Boston):  77ie Unseen  World  (Boston,  1876) ;  Darwinism  and  other  Essays 
(London,  1879 ;  new  and  enlarged  edition,  Boston,  1885) ;  Ex- 

cursions of  an  Evolutionist  (Boston,  1HH3) ;  Tlie  Destiny  of 

3Ian  Viewed  in  the  Light  of  his  Origin  (Boston,  1884) ;  2'lie 
Idea  of  (rod  as  Affected  by  31odern  Knowledge  (Boston, 
1885);  American  Political  Ideas  Viewed  from  the  Stand- 

point of  Universal  History  (New  York,  1885) ;  T7if  Critical 
Period  of  American  History  (Boston,  1888) ;  The  Beginnings 
of  New  England  (Boston,  1889);  Tlie  ̂ Yar  of  Independence, 
for  young  jieople  (Boston,  1889) ;  Civil  Government  in  the 
United  States  (Boston,  1890) ;  The  American  Revolution  (2 
vols.,  Boston,  1891) ;  The  Discovery  of  America  (2  vols., 
Boston.  1892) ;  etc.  C.  H.  Thurbek. 

Fisk  University:  an  institution  at  XashvUle,  Tenn.,  for 
the  education  of  colored  persons  of  both  sexes;  founded 
in  1865  largely  through  the  efforts  of  Gen.  Clinton  Bowen 
Fisk,  for  whom  it  is  named.  It  has,  besides  the  regular 
course  of  study  in  liberal  arts,  normal,  industrial,  and  pre- 

paratory departments,  and  schools  of  theology  and  music. 
The  original  endowment  was  not  large,  but  additions  have 
been  made  from  time  to  time,  including  a  theological  hall, 
which  was  completed  in  1891,  and  the  Fisk  memorial  chapel. 
The  college  is  well  attended  by  the  colored  race,  and  has 
done  much  for  its  advancement. 

Fissirostres  [Mod.  Lat.,  from  Lat.  fissus,  cleft  -t-  ros- 
trum, beak,  in  allusion  to  the  width  of  gape] :  a  term  ap- 

plied by  Cuvier  to  a  "tribe"  of  birds  comprising  the  goat- 
suckers, swifts,  and  swallows,  and  so  extended  by  G.  R. 

Gi'ay  as  to  include  the  trogons,  kingfishers,  and  a  number 
of  other  wide-mouthed  birds.  The  group,  which  was  con- 

trasted with  Dentirostres  and  Tenuirostres,  was  purely 
artificial  and  the  birds  comprising  it  are  now  distributed 
in  various  orders.  The  adjective  fissirostral.  however,  re- 

mains as  a  convenient  term.  F.  A.  Lucas. 

Fis'tula  [Lat.,  reed,  pipe,  fistula] :  in  pathology,  an  ab- 
normal canal,  usually  of  small  length  and  diameter,  leading 

from  one  organ  to  another  (vesico-vaginal  fistula),  or  from 
some  cavity  of  the  body  to  the  external  world  (gastric  or 
biliary  fistula,  fistula  in  ano). 

Fistula  is  called  (1)  complete,  when  it  has  two  orifices ; 
(2)  incomplete  or  blind,  when  it  has  only  one  ;  (3)  external, 
when  the  opening  is  through  the  skin  ;  (4)  internal,  when  it 
opens  only  into  a  cavity  of  the  body.  The  two  most  promi- 

nent characteristics  of  a  fistula  are  the  constant  discharge 
from  it  of  a  thin  purulent  fluid,  with  which  the  secretions  of 
the  organ  affected  are  mixed,  and  the  obstinacy  with  which 
it  resists  the  healing  process.  This  latter  results  from  the 
nature  of  the  wall  of  the  fistula,  which  in  recent  cases  is 

formed  of  soft,  unhealthy  granulation-cells  which  have  no 
tendency  to  unite  to  form  either  cicatrix  or  cuticle.  In 
older  cases  the  walls  consist  principally  of  condensed  con- 

nective tissue,  inseparable  from  the  surrounding  parts.     A 
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fistula  of  loiiK  standina;  also  exerts  a  oliaiijji'  in  tho.  tissues 
tlircm{;li  wliii'h  it  piissrs,  these  beeomiiif;  more  ileiisc,  and 
finally  indurated,  and  tlie  integument  around  its  orifice  cal- 

lous and  sometimes  warty. 
Fistula  is  caused  (1)  by  wounds  which  penetrate  passages 

giving  natural  exit  to  the  secretions,  or  tliose  which  follow 
a  long  and  deviating  course  through  many  tissues ;  (2)  l>y 
ulcHM-ation  and  tlie  sloughing  process;  (3)  by  abscess.  The 
last  is  the  most  frequent  cause. 

The  passage  of  a  bullet  through  any  region  of  the  Vjody 
sometimes  leaves  a  canal  which  fails  to  unite ;  and  when- 

ever a  necrosis  of  bone  occurs  there  are  usually  one  or  more 
tracks  following  a  winding  course  from  it  to  the  outside  of 
the  body.  These  passages  are  often  called  fistulaj,  but  the 
more  appropriate  name  for  them  is  s<«m.s. 

Fistula  commonly  occurs  in  persons  of  an  enfeebled  con- 
stitution. Where  it  results  from  abscess  it  is  more  frequent- 

ly the  chronic  than  the  acute  form  which  gives  rise  to  it. 
Fistuhe  were  formerly  supposed  to  furnisli  exit  for  morbid 
humors,  and  surgeons  hesitated  to  attempt  their  cure.  Some 
surgeons  refuse  to  operate  on  a  fistula  in  ano  in  a  patient 
having  phtliisis,  but  this  is  evidently  an  error. 

The  cure  of  fistula  depends  upon  producing  union  of  its 
walls  through  the  agency  of  healthy  gran iilat ion-cells. 
This  may  be  brought  about  by  stimulating  applications,  as 
the  injection  of  niti-ate  of  silver,  etc.,  in  solution,  or  the  ap- 

plication of  the  red-hot  iron.  Where  the  walls  are  old  and 
indurated  it  is  necessary  to  dissect  them  out  and  remove 
them  altogether,  bringing  the  lips  of  the  wound  together  by 
sutures.  The  most  common  treatment  consists  in  laying 
the  fistula  and  soft  parts  above  it  freely  open  by  an  incision, 
and  keeping  the  orifices  of  the  wound  apart,  so  that  it  may 
slowly  heal  by  granulation  from  the  bottom.  There  are 
other  modes  of  cure,  Init  they  are  less  serviceable  than  the 
above,  or  else  only  applicable  to  special  cases. 

Revised  by  Koswell  Park. 

Fistula :  the  farrier's  name  for  a  deep-seated  chronic  ab- 
scess in  horses,  usually  situated  upon  the  withers,  and  dis- 

charging pus  through  fistulous  pipesor  sinuses.  Whenseated 
upon  the  top  of  the  head  it  is  called  poll-evil.  Blows  and 
strains  of  the  tendon  of  the  nape  are  the  most  fruitful  causes 
of  the  disease,  which  most  frequently  attacks  old  or  ill-kept 
animals.  The  thorough  application  of  hot  caustic  solutions 
is  often  curative ;  but  sometimes  it  is  well  to  lay  open  the 
sinuses  and  retrench  unhealthy  masses  of  granulation-cells. 

Fit :  See  Apoplexy,  Convulsion,  and  Epilepsy. 
Fitch:  See  Vetch. 

Fitell  [either  abbrev.  of  fitchef, fitchew,  polecat,  or  from  0. 
Dutch  vUsche,  polecat,  whence  0.  Pr.  fissian] :  the  commer- 

cial name  of  the  fur  of  the  European  polecat  (Putorias  fm- 
tiiliis).  It  is  collected  in  Northern  Europe,  and  though  in 
general  inferior  in  quality  to  the  fur  of  martens  and  sables, 
it  is  very  handsome  and  serviceable,  and  when  it  is  in 

fashion  brings  a  good  price.  The  animal  which  aft'ords  it is  often  called  filchet.     See  Polecat. 

Fitell,  John  :  inventor ;  b.  in  East  Windsor,  Conn.,  .Jan. 
21,  1748.  In  his  twenty-sixth  year  he  established  himself  at 
Trenton,  N.  J.,  as  a  silversmith.  During  the  early  part  of 
the  Revolutionary  war  he  luid  large  contracts  for  the  repair 
of  arms,  but  wlien  the  British  army  entered  Trenton  his 
shop  and  its  contents  were  burned.  He  served  as  lieuten- 

ant in  the  New  Jersey  volunteers,  and  afterward  resumed 
the  Inisiness  of  reiiairing  arms.  Having  procured  an  ap- 

pointment as  deputy  surveyor  for  Virginia,  he  journeyed 
through  a  part  of  Kentucky,  making  surveys. 

The  thought  of  pro|>elling  vessels  by  steam,  he  claimed, 
originated  with  him  in  1784.  He  luatured  his  plans,  and 
in  Aug.,  178.5,  petitioned  Congress  lor  aid  in  constructing 
his  boat.  In  his  statement  before  a  committee  appointed 
by  the  Assemlily  of  Pennsylvania  he  averred  that  he  had 
seven  different  plans  and  four  different  models  of  steam- 

boats. The  records  of  the  American  Philosophical  Society 

of  Philadelphia  show  that  "a  model,  accompanied  by  "a drawing  and  a  description  of  a  machine  lor  working  a  boat 
against  a  stream  by  means  of  a  steam-engine,  was  laid  be- 

fore the  society  by  John  Fitch  on  Sept.  27. 178.")."  With  the 
pecuniary  assistance  of  several  gentlemen.  Fitch  immediately 
undertook  to  build  a  steamboat.  The  engine  of  Fitch  was  the 
first  double-acting  condensing  engine,  transmitting  power 
by  means  of  cranks,  ever  constructed. 

On  May  1,  1787,  Fitch's  steamboat,  the  Perseverance,  was 
put  in  motion  on  the  Delaware  river,  and  made  3  miles  per 

liour.  Improvements  were  made,  and  the  steamboat,  with 
its  greatly  increased  power,  was  successfidly  tested  in  the 
fall  of  1788.  With  thirty  passengers  the  vessel  left  Phila- 

delphia and,  moving  against  the  current  of  the  Delaware, 
reached  Burlington,  a  distance  of  20  miles,  in  three  hours 
and  ten  minutes.  Subsequently  the  Perseverance  made  80 
miles  in  one  day. 

Fitch  was  sent  to  Franco  by  the  steamboat  company, 
under  the  auspices  of  Consul  Aaron  Vail,  wlio  was  anxious 
to  have  a  steamboat  built  in  that  connlry;  but  finding  all 
the  machinists  engaged  on  Government  work,  Mr.  Vail  fur- 

nished Fitch  with  means  to  return  to  his  native  country. 
He  crossed  the  British  Channel,  and  during  his  stay  in 
London,  in  1793,  he  published  his  ])amphlet  entitled  An 

Expldmttion  for  Keeping  a  Ship's  Traverse  at  Sea  tiy  the Columbian  Readij  Rerlamer.  He  returned  to  Boston  in 
1794  in  a  state  of  destitution.  From  that  time  to  1796  he 
resided  at  Sharon,  Conn.  In  the  Doeumentary  History  of 
New  York,  vol.  ii.,  p.  .585,  will  be  found  an  interesting  ac- 

count of  experiments  subsequently  nuide  by  Fitch  in  pro- 
pelling a  snuill  boat  by  steam  on  the  Collect  Pond,  formerly 

existing  in  the  lower  part  of  tlie  city  of  New  York.  This 
boat  was  arranged  with  side  wheels,  and  a  screw  propeller 
at  the  stern.  In  1797  Pitch  went  to  Kentucky  to  obtain 
possession  of  lands  he  had  purchased  while  surveying  there. 
D.  at  Bardstown,  Ky.,  July  3,  1798.  See  the  Life,  by  West- 
cott  (Philadeli)hia,  1857). 

Fitell,  Ralph  :  one  of  the  first  English  travelers  in 
India  ;  lived  in  the  latter  half  of  the  .sixteenth  century. 
He  was  a  merchant  dealing  in  East  Indian  products,  and  it 
was  for  the  purpose  of  advancing  his  business  that  he 
undertook  the  great  voyage  (1583-91).  crossing  from  Tripoli 
to  Bagdad,  sailing  from  Bagdad  to  Ormus.  and  visiting 

both  Indies  and  ('eylon.  A  description  of  his  tour  {The 

Voyage  of  Mr.  Ralph  Fitch)  is  found  in  Piiikerton's  Collec- tion of  Travels. 
Fitch.  Simon  Walbrooke  :  surgeon  ;  b.  in  Ilocton,  ̂ ova 

Scotia,  Jan.  2,  1820 ;  gradnaleil  M.  A.  at  Acadia  College, 
Nova  Scotia,  and  M.  I),  at  Edinburgh  University  in  1841. 
He  began  practice  in  St.  John,  New  Brunswick,  in  1842  ; 
removed  to  Portland,  Me.,  in  185.5 :  to  New  York  city  in 
1874;  and  afterward  to  Halifax,  Nova  Scotia,  where  he  be- 

came consulting  surgeon  of  the  Victoria  General  Hospital. 
He  was  .surgeon  to  the  Fifth  Corps  IMilitary  Hospital, 
Fredericksburg,  Va. ;  surgeon  to  the  troops  at  Port  Preble, 
Me. ;  is  a  member  of  tlie  council  of  Edinburgh  University  : 
and  connect eil  with  various  medical  societies  in  Europe  and 
America.  He  invented  the  dome  trocar,  the  dome  trans- 
fuser,  and  dome  aspirator  needle  in  1875f  the  clamp  cyst 
forceps  in  1876,  the  trocar  prostate  catheter  in  1882,  the 
intra-nterine  forceiis  in  1886,  the  handy  aspirator  in  1887, 
and  at  dilTerent  times  other  surgical  and  gynecological  in- 

struments. Among  his  published  works  are  Litlwtotny 
(1858)  ;  E.rcision  of  Uterine  Twmors  (1862) ;  Medical  and 
Surgical  Practice  in  Oreat  Britain  (1872) ;  Paracentenis. 

Aspiration,  and  Transfusion  (1886).       Neil  Macdonald.  ' 
Fitch,  Thomas  :  Governor  of  Connecticut ;  b.  in  Nor- 

walk.  Conn.,  in  June,  1699 ;  graduated  at  Yale  College 
1721  ;  practiced  law,  and  tilled  the  offices  of  counselor, 

judge  of  the  Supreme  Court,  chief  justice  (1750-54),  Lieu- 
tenant-Governor, and  Governm-.  In  1766  he  was  driven  into 

retirement  for  having  taken  the  oatli  of  office  prescribed  in 
the  Stamp  Act  in  1765.     D.  in  Norwalk.  July  18,  1774. 

Fitcliburg:  city  and  railway  center;  one  of  the  capitals 
of  Worcester  Co.,  Slass.  (lor  location,  see  map  of  Massachu- 

setts, ref.  3-F) ;  situated  on  a  branch  of  Nashua  river.  2.5 
miles  N.  of  Worcester,  the  other  county-seat.  It  has  fine 
churches  and  schools,  a  public  library,  three  parks,  extensive 
manufactories,  excellent  water-works,  sewers,  street  railways, 

and  electric  lights.  The  census  of  the  U.  S.  for  1890  showed 
285  industrial  establishments,  with  a  capital  of  $6,120,050, 

giving  employment  to  4,195  persons  at  an  annual  wage  of 
.f  2,268,221.  the  cost  of  materials  was  |5,381.910;  the  value 

of  products,  .|9,349,993.  Among  the  leading  industries  are 
the  manufactures  of  paper,  machinery,  woolen  goods,  ging- 

hams, cotton  yarns,  and  bicycles.  Pop.  (1880)  12,429;  (1890) 

22,037;  (1895)  26,409.  Editor  of  •■  Sentinel." 
Fitzgerald,  Augustus  Frederick  :  third  Duke  of  Lein- 

ster;  bt  in  London,  Aug.  31,  1791;  succeeded  to  the  title  on 
the  death  of  his  father  in  1804,  and  took  his  seat  in  the 

House  of  Lords ;  in  1831  was  appointed  lord-lieutenant  of 

the  County  Clare  in  Ireland,  and  member  of  the  queen's 
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privy  council.  Was  the  grand  master  of  tlie  order  of  Free- 
masons in  Ireland.  For  many  years  lie  was  tlie  sole  Irish 

duke,  and  lie  also  held  the  rank  of  first.  niar((iiis  aii<l  carl 
anion);  I  he  Irish  nobility.  In  politics  he  was  a.  Lilieral,  but 
conservative  on  the  question  of  a  repeal  of  tlie  union  with 
Kiif^land.  In  ltil8  the  duke  married  the  daughter  of  the 
Karl  of  Harrington,  by  whom  he  had  fo\ir  cliihlreu.  I),  in 
London.  Oct.  10,  1874.  His  eldest  sou,  known  as  the  Mar- 

quis of  Kildare,  succeeded  to  the  dukedom,  but  died  in  1887, 
jind  was  succeeded  by  Gerald  Fitzgerald. 

The  Fitzgerald  family  of  Ireland  is  a  very  ancient  Anglo- 
Norinau  one,  long  thoroughly  Ilibernicizcd,  and  derives  its 

descent  from  the  Barons  of  Ofl'aly,  first  ennoliled  in  1205. 
In  1747  the  family  was  elevated  to"  the  British  jieerage.  and 
in  1766  the  then"  head  of  the  family  wajj  created  Duke  of Lcinster. 

Fitzg:eral(l,  Edward:  author;  b.  at  Bredfleld  House, 
near  Woodbridge,  Suffolk,  Euglaml,  180!>;  d.  1888.  He  was 
educated  at  Trinity  College,  Cambridge,  and  spent  his  life 
mostly  in  his  native  comity  in  study  and  literary  pursuits. 
He  made  translations  from  ̂ Eschylus,  Sophocles,  and  Cal- 
deron,  and  published  a  selection  from  the  writings  of  his 
father-in-law,  Bernard  Barton,  the  Quaker  poet.  His  fame 
rests,  however,  on  his  translation  (18,59)  of  the  Riibdiydt 

(quatrains)  of  the  Persian  poet  Omar  Khayyam,  which  w-ent 
through  many  editions  and  achieved  a  remarkable  success. 

Fitzgerald's  Letters  ami  Literary  Remaiim  (;J  vols.)  were 
published  in  London  in  1889.  H.  A.  Beers. 

Fitzsrerald.  Edward:  a  bishop  of  the  Roman  Catholic 
Church;  b.  iu  Limerick.  Ireland,  183;).  He  removed  to  the 
U.  S.  in  1849;  was  educated  at  the  College  of  tlie  Barrens, 

Missouri,  and  at  Mt.  St.  Mary's  College,  Emmettsburg ;  or- 
dained priest  in  18.57 ;  and  in  charge  of  a  parish  in  Colum- 

bus, 0.,  till  1867,  when  he  was  consecrated  Bishop  of  Ivittle 
Rock,  Ark.  While  in  Columbus  he  restored  harmony  be- 

tween his  parishioners  and  the  Archbishop  of  Cincinnati,  on 
which  his  church  was  relieved  of  an  ecclesiastical  interdict ; 
and  in  Arkansas  he  promoted  immigration  to  the  State,  and 
introduced  several  orders  of  brothers  and  sisters  to  conduct 
missionary,  educational,  and  charitable  work.  lie  took  part 
in  the  Vatican  Council  in  Rome  1869-70,  and  in  the  Third 
Plenary  Council  in  Baltimore  1884. 

Fltz  Gerald,  James  Kewbuby,  D.  D.,  LL.  D.  :  a  bishop 
of  the  Methodist  Episcopal  Church :  b.  in  Newark,  N.  J., 
July  27,  1837.  He  was  educated  and  fitted  forthe  profession 
of  law,  and  was  from  18.58  to  1863  an  attorney  and  counselor. 
He  entered  the  ministry  in  the  Newark  conference  in  1862, 
and  was  pastor,  or  presiding  elder,  until  1880.  He  was  re- 

cording seeretaiV  of  the  missionary  society  1880-88,  and 

elected  bishop  in'  1888. 
Fitzgerald.  Rt.  Hon.  Johx  David,  P.  C,  Q.  C,  LL.  D.  : 

b.  in  Dublin  in  1816;  educated  at  Trinity  College,  Dublin  : 
called  to  the  bar  in  1838,  and  became  a  Q.  C.  in  1847.  In 
185.5-.56  was  solicitor-general  of  Ireland,  and  in  18.56-58  and 
in  1859-60  attorney-general.  In  the  House  of  Commons  he 
represented  Ennis  from  July,  1852,  to  Feb.,  1860,  and  was 

then  made  a  judge  of  the  court  of  queen's  bench  in  Ireland, 
where  he  was  a  commissioner  of  national  education,  of  char- 

itable donations  and  bequests,  and  of  endowed  schools. 
In  1856  he  became  a  privy  councilor.     D.  Oct.  16,  1889. 

Fitzgerald,  Oscar  Penn,  D.  D.  :  a  bishop  of  the  Method- 
ist E]iiscopal  Church  South ;  b.  in  Caswell  co..  N.  C, 

Aug.  24,  1820 :  educated  at  Oak  Orove  Academy,  Rocking- 
ham CO.,  N.  C. ;  held  successively  the  positions  of  pas- 

tor, editor,  college  president,  and  superintendent  of  public 
instruction  in  California.  He  was  elected  bishop  in  1890, 
and  resides  at  Atlanta,  Ga.  He  has  published  a  number  of 

books,  including  California  Sketches  (2  vols'.,  1879-81); Christian  Growtit  (1883);  Centenary  Cameos  {1884) :  Bible 
Nights  (1888);  Judge  iMngstreet :  a  Life  Sketcli  (1891). 

Fitzgerald,  WilIjIaji,  D.D.:  Anglican  Bishoji;  b.  in  Lif- 
ford.  Limerick,  Ireland,  Dec.  3,  1814,  and  educated  at  Trin- 

ity College,  Dublin ;  B.  A.  183.5.  In  1840  he  wrote  in  op- 
position to  The  Tracts  for  the  Times.  In  1847  was  appointed 

Profes.sor  of  Moral  Philosophy  in  Trinity  ('ollege,  and  in 
1852  Professor  of  Ecclesiastical  History.  He  edited  Con- 
iflahle's  Etiiics  and  Butler  s  Aiial(;gy.  and  was  author  of  one 
of  the  answers  to  Essays  and  Herieivs.  lie  was  joint  editor 
of  The  Irish  Church  Journal  with  Dr.  Abeltsliauser,  was 
consecrated  to  the  see  of  Cork  in  1857,  and  transferred  to 
that  of  Killnloe,  Kilfenora,  Clonfcrt,  and  Kilmacduagh,  in 

1862.     D.  at  Clarisl'ord  House,  Killaloe,  Nov.  24,  1883. 

I'ilzmaiirico,  Henry  Charles  Petty:  .See  Lan.suow.ne. 

I'ilzpatrick.  .loHN  Bernard,  D.  I).:  b.  of  Irish  parents, 
in  Bcjston,  Ma.ss.,  Nov.  1,  1812;  educated  at  Boston,  at  the 
College  of  Montreal,  ami  theSulpitian  Seminary,  Paris.  In 
1840  he  was  ordained  a  Homan  Catliolic  priest ;  in  1844  was 
eonsecrate<l  coadjutor-bishop  of  Boston,  cum  jure  succes- 
sionis;  and  in  1846  succeeded  Biiihop  Fen  wick  in  the 
bishopric.     D.  in  Bo.ston,  Mass.,  Feb.  13,  1866. 

Fitzroy,  Rohert  :  British  naval  ofTicer ;  b.  at  Amton 
Hall,  Sulfolk.  .Inly  5,  1«05.  He  entered  the  navy  in  1819, 
and  in  1828  was  placed  in  command  of  the  Beagle  brig, 
then  engaged  in  surveying  the  coasts  of  Patagonia  under 
Capt.  King  of  the  Adventure.  The  ships  returned  to  Eng- 

land in  18.30;  in  1831  Fitzroy  was  commissioned  to  con- 
tinue the  survevs  in  the  Beagle,  Charles  Robert  Daewin 

ig.  r.)  going  witli  him  as  naturalist.  The  cruise  lasted  until 
Oct.,  1836,  and  included  thorough  surveys  of  the  .southern 
and  western  coasts  of  South  America,  and  the  running  of 
a  chronometric  line  around  the  globe.  In  1837  Fitzroy  re- 

ceived tlie  gold  medal  of  the  Royal  Geographical  .Society. 
In  1839  he  published  his  Nurratire  of  the  Surveying  Voy- 

ages of  H.  M.  Ships  Adventure  and  Beagle  (3  vols.,  8vo  ;  the 
3d  vol.  by  Darwin).  In  1841  Fitzroy  was  elected  to  Parlia- 

ment ;  he  was  governor  of  New  Zealand  1843  to  1845,  and 
superintendent  of  the  Woolwich  dockyard  1846  to  1849.  In 
1850  he  retired  from  active  service.  In  1851  he  was  elected 

to  the  Royal  Society,  and  in  1854  was  appointed  chief  of 
the  meteorological  department  of  the  Board  of  Trade. 
D.  in  London,  Apr.  30,  1865.  Besides  the  Narrative  re- 

ferred to,  he  published  several  well-known  works  on  navi- 
gation and  meteorology.  Barometer  Manual  (1861),  and 

Weather-book  (1863),  and  was  practically  the  founder  of  the 
modern  weather-signal  service.  Herbert  H.  Smith. 

Fitzsim'iuoiis,  Thomas:  b.  in  Ireland  in  1741;  became 
a  merchant  in  Philadelphia,  Pa.,  and  commanded  a  volun- 

teer company  in  the  Revolutionaiy  war ;  was  for  many 
years  a  member  of  the  Pennsylvania  Assembly  ;  in  1782-83 
delegate  to  the  Continental  Congress;  in  1787  to  the  Federal 
constitutional  convention ;  and  1789-95  member  of  Con- 

gress.    D.  in  Philadelphia,  Pa.,  Aug.,  1811. 

Finnie.  fi-oo'ma  :  free  imperi,al  city  of  Hungary;  on  the coast  of  the  Adriatic,  at  the  mouth  of  the  Fiumara,  where 
it  falls  into  the  Gulf  of  Quarnero ;  40  miles  S.  E.  of  Trieste 
(see  map  of  Austria-Hungary,  ref.  8-D).  It  is  an  important 
seaport ;  has  large  ship-building  industry,  and  manufactures 
of  paper,  machinery,  tobacco,  etc.  The  harbor  is  excellent 
and  the  quay  admirable.  The  exports  and  imports  are  con- 

siderable.    Pop.  (1890)  29,001. 
Five  Forks,  Battle  of:  a  battle  between  the  Tnion 

forces  under  Gen.  Sheridan  and  the  Confederates  under 
Gen.  Pickett,  fought  in  Dinwiddle  co.,  Va.,  Apr.  1,  1865. 

Gen.  Grant,  extending  liis  left  around  the  right  of  Lee's 
line  near  Petersburg,  advanced  the  Fifth  Coi'ps  (Warren) 
and  the  cavalry  under  Sheridan  to  the  vicinity  of  Five 

Forks.  Warren  on  ]\Iar.  31  struck  the  right  of  the  enemy's 
line  on  the  White  Oak  Road,  where,  supported  by  Hum- 

phreys, he  fought  the  action  of  White  Oak  Ridge  with  a 
loss  of  about  1,400  killed,  wounded,  and  missing  from  his 

corps.  Sheridan's  advance,  moving  farther  to  the  left,  met a  superior  force  near  Five  Forks,  and  was  driven  back  to 
Dinwiddle  Court-house. 

On  Apr.  1  Sheridan  was  placed  in  command  of  the  raove- 

ment,  and  having  connected  his  forces  with  Warren's  he decided  to  attack  the  left  (east)  flank  of  the  Confederate 
position  at  Five  Porks,  overlap  their  line,  strike  their  rear, 
and  thus  cut  them  off  from  the  rest  of  the  army,  while  the 
cavalry  was  to  .strike  their  front  and  right  flank  so  soon  as 
the  infantry  was  fully  engaged.  The  attack  was  made  at 
about  4  p.  M.  and  was  carried  out  as  planned  ;  but,  owing  to 
the  exact  position  and  shape  of  the  Confederate  line  not 

being  known,  some  confusion  arose  in  one  of  Warren's  di- visions, and  the  direction  of  the  march  of  the  other  two 
had  to  be  changed.  The  necessary  steps  were  taken  under 

the  personal  direction  of  Gens.  Sheridan  and  Wan-en :  the 
Confederate  left  wing  was  enveloped  by  the  infantry,  the 
cavalry  attacked  in  front  at  the  same  time,  and  the  Con- 

federate line  was  rolled  back  from  its  intrenchnients  and 

conqiletely  routed,  with  the  loss  of  a  number  of  prisoners, 
estimated  by  different  authorities  from  2,600  to  4.500,  to- 

gether with  six  guns  and  thirteen  colors.  The  number  of 
killed  and  wounded  is  not  exactly  known,  but  was  probably 
about  600.    On  the  Union  side  the  chief  losses  were  those 
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of  the  Fifth  ('(irps,  iuid  amountoil  in  l<illi'(l  ami  wnuiiilfil 
to  634.  An  unfui'tiuuite  controversy  l)otwiMTi  Gens.  Sheri- 

dan and  Warren  led  to  the  latter  beinj;  relieved  from  com- 
mand immediately  after  the  l)attle.  On  the  next  morning 

(.\i>r.  2)  the  tinal  successful  assault  iijion  the  lines  at  Peters- 
burg was  unilertaken.  A  detailed  description  id'  this  action, 

together  with  a  resume  of  the  jioints  IiivoIvcmI  in  the  contro- 
versy mentioned,  is  given  in  The  Viri/in.ia  Ctinqiiiiyna  of 

ISa/f  and  ISCS.  Ilumijhreys,  Seribner's  War  Series.  See  also 
the  BatlU'sand  Leadersof  the  Civil  War.   .Iamks  Mercub. 

Five  Islands  :  the  northern  end  of  the  l'hili|iiiiiie  Arclii- 
pelago.     See  Hahuyan. 

Five  Islands :  post-village  of  Colchester  cc,  Nova  Scotia ; 
on  the  Basin  of  Minas  (for  location  of  county,  sei'  map  of 
Quebec,  etc.,  ref.  2-B).  It  has  considerable  minerai  wealth 
and  manufactures  of  baryta  paint,  which  is  an  imitation  of 
white  lead,  and  carries  on  ship-building.  Here  there  is  a 
cataract  with  a  fall  of  90  feet.     Pop.  1,000. 

Fixed  Air:  a  name  given  by  Dr.  Black  to  ('arronu'  Acid 
(q.  v.).  That  this  gas  was  liberated  in  the  burning  of  lime 
was  known  to  Van  Ilelmont.  who  called  it  gas  si/lreafre.  but 

Dr.  Black's  name  came  into  more  general  use.  Fixed  air  is 
properly  carbon  dioxide,  COj. 

Fixed  Oils:  See  Oils. 
Fixed  Stars:  See  Stars. 

Fixings :  See  Photography. 
Fixtures  [formed  from  fixiire  (either  by  analogy  of  fixed 

or  of  words  in  wdiich.  as  is  usually  the  case,  the  suffix  -nre  is 

preceded  by-i'-)  from  Low  hat.  fixu'rn,  a  fastening,  deriv.  of 
fi'gere,  fi..Kii,m,  fix,  fasten] :  things  which,  in  themselves  be- 

ing personal  property,  have  been  annexed  to  or  made  ac- 
cessory to  real  estate.  There  has  been  a  bewildering  variety 

of  legal  definitions  given  to  the  term,  and  it  is  hardly  pos- 
sible to  fix  upon  any  which  would  reconcile  their  various 

discrepancies  and  receive  general  acceptation ;  but;  the  one 
here  stated  will  probably  make  as  near  an  approxiiTiation 
to  accuracy  and  completeness  as  any  that  have  been  sug- 

gested. Annexations  of  this  nature,  when  made  under 
certain  conditions  and  circumstances,  still  continue  to  be 
considered  chattels,  while  in  a  different  class  of  cases  they 
are  regarded  as  constituting  a  part  of  the  realty,  merelv  as 
a  result  of  the  change  that  has  been  effected  in  their  situa- 

tion and  relations.  Two  structures  identical  in  every  re- 
spect, not  only  in  construction,  Ijut  also  in  the  manner  of 

their  attachment  to  a  house  or  land  and  in  tlio  uses  to  which 

they  are  aiiplied,  may  be  treated  in  law  at  one  time  as  per- 
sonalty, at  another  as  realty;  and  as  the  rules  as  to  nuin- 

agement  and  disposition  would  be  essentially  diverse  in  tlie 
two  cases,  and  additions  to  real  property  are  very  connnon 
for  purposes  of  improvement,  trade  or  manufacture,  agri- 

culture, etc.,  the  "law  of  fixtures  "  is  manifestly  of  great 
importance.  The  subtlety  of  the  distinctions  r'esortcil  to makes  the  subject  one  of  exceptional  intricacy,  and  has  been 
the  cause  of  much  conflict  in  the  decisions. 

The  question  to  be  determined  in  every  instance  is.  Has 
an  addition  to  land  become  itself  real  property  l!  It  was  for- 

merly a  well-established  legal  principle  that  such  a  result 
was  consecjuent  upon  every  case  of  attachment,  and  the  rule 
was  stated  in  a  concise  Latin  maxim,  as  if  universally  ap- 
plic.ililc  (quii-quid  pUmlatur  solo,  solo  cedit — whatever  is 
affixed  to  the  soil  belongs  to  the  soil — i.  e.  becomes  a  jiart  of 
it),  but  the  exceptions  which  have  been  estal)lished  have 
become  so  numerous  that  the  formerly  received  doctrine,, 
though  still  applicable  as  a  general  principle  relating  to  fix- 

tures, can  no  longer  be  regarded  as  of  much  practical  value. 
In  the  elucidation  of  the  subject  the  prinuiry  and  funda- 

mental inquiry  nnist  be  whether  there  has  been  a  true  an- 
nexation in  the  legal  meaning  of  the  term.  This  ainiexation 

may  either  be  ar/iial.  as  where  there  is  some  real  substantial 
attachment  to  land  or  buildings,  or  it  may  be  merely  con- 
struetive,  as  in  cases  wiiere,  though  there  is  apparently  no 
connection,  and  the  articles  are  easily  portable  or  removable, 
they  are  yet  properly  considered  as  appurtenant  to  certain 
real  property  and  indispensable  to  its  integrity.  Thus  ma- 
chinei'y  attached  to  buildings,  furnaces,  mirrors  fastened  to 
walls,  etc.,  Would  be  illustrations  of  actual  fixtures,  while 
door-keys,  window-blinds,  or  bells  temporarily  detached, 
fences  that  have  been  removed  but  are  to  be  replaced,  etc., 
wo\ild  constitute  constructive  fixtures.  Such  articles  as  the 
latter  kind  are,  by  common  consent  and  necessarily,  con- 

sidered essential  to  the  complete  idea  of  a  dwelling  or  a  plot 
of  land,  as  being  requisite  for  its  ordinary  and  proper  use. 

Hut  if.  on  the  one  hand,  things  originally  chatt ids  have  been 
completely  incorporated  into  real  j)roperty,  as  where  boards 
are  fashioned  into  flooi-s  or  plaster  wrought,  into  walls,  or, 

on  the  other  band,  cliattcls  arc  merely  suil'ered  to  rest  upon land  or  lie  within  buildings,  but  are  not  riaturally  considered 
as  essential  thereto,  no  difliculty  can  arise  as  to  whethca'  the 
articles  are  real  or  personal.  They  are  real  in  the  former 
instances,  and  personal  in  tlie  lal  I.er,  beyond  any  possibility 
of  doubt. 

After  the  subject  of  annexation  has  been  considered, 
another  leading  inquiry  is  the  presumable  intention  with 
which  the  erections  or  additions  were  made,  and  by  the  es- 

tablishment of  what  principles  the  requirenu'nts  of  a  wise 
and  judicious  pidilic  policy  would  best  be  [ironu)ted.  As 

the  standard  of  "public  policy"  is  nercssarily  very  indefi- 
nite and  general,  it  might  lie  expected  that  the  conclusions 

to  be  derived  from  its  application  would  be  largely  deter- 

mined by  the  more  specific  inquiry  as  to  "intention,"  if  the 
results  which  the  latter  afforded  were  entirely  consistent 
with  public  welfare :  and  such  seems  to  have  been  the  case, 
since  the  rides  referred  to  both  these  criteria  mainly  coincide. 
One  test,  however,  serves  to  supjjlement  and  modify  the 
other.  In  examining  into  the  intent  with  which  fixtures 
were  erected,  the  actual  purpose  is  not  so  much  in  question 
as  the  reasonably  and  justly  presiiiiiablr  intention  which  the 
law  can  gather  from  all  the  attendant  circumstances  and 
the  relations  of  the  parties  concerned  to  have  been  the  in- 

stigating and  guiding  motive.  When,  for  instance,  a  per- 
son sells  land  with  certain  additions  U|ion  it  of  the  equivocal 

nature  of  fixtures,  and  which  the  purchaser  may  naturally 
have  presumed  to  pass  with  the  grant,  and  to  have  been  in- 

tended for  the  permanent  improvement  of  the  [iroperty,  the 
law  will  not  permit  the  \cni.lor  to  claim  that  his  actual  in- 

tent, though  secretly  indulged,  was  to  consider  the  articles 
as  personalty  and  remove  them  for  his  own  use.  An  intent 
is  fastened  upon  his  conscience  which  his  acts  fairly  and 
justly  warranted,  and  which  alone  is  consistent  with  any 
understanding  which  the  o|iposite  party  could  have  formed 
under  the  circumstances.  The  dictates  of  public  policy  also 
support  the  same  rule,  since  otherwise  fraud  could  be  readily 
committed,  and  free  transfers  of  property  would  be  ham- 

pered by  suspicion  and  uncertainty.  But  if  a  vendor's  actual 
intention  is  made  known  to  the  puri'haser  at  the  time  of  sale 
in  regard  to  additions  strictly  within  the  class  of  fixtures,  or 

if  a  chattel  mortgage  has  been  made  in  I'egard  to  them,  which 
the  purchaser  can  ascertain,  presumed  intent  will  coincide 
with  actual  intent,  and  the  relations  of  the  parties  will  be 
determined  accordingly.  Again,  when  additions  for  pur- 
|ioses  of  trade  are  made  upon  leased  property  by  a  tenant 
for  years,  it  is  necessarily  presumable  that  Re  does  not  intend 
that  they  shall  be  permanent  attachments,  but  that  he  only 
purposes  their  maintenance  during  tlic  time  of  his  tenancy. 
Considerations  of  public  policy  also  support  this  conclusion, 
since  the  establishment  of  a  prohiliition  upon  tenants  to 
erect  fixtures  which  they  could  remove  when  their  interests 
expired  would  materially  interfere  with  the  leasing  of  prop- 

erty and  with  commercial  enterprise  and  progress.  In  all 
cases,  however,  in  which  specific  contracts  are  nuide,  or  per- 

sons have  a  clear  understanding  of  the  terms  upon  which 
their  interests  are  created,  no  opportunity  for  presumption 
can  exist,  and  if  the  agreements  be  legal  public  policy  can 
interpose  no  obstacle.  The  parties  may  determine  upon 
what  stipulations  they  will. 

On  these  grounds  has  been  made  a  division  of  the  parties 
in  regard  to  whom  questions  concerning  fixtures  most  gen- 

erally arise  into  two  great  classes :  (a)  One  class  consists  of 
those  interested  in  property  on  which  fixtures  have  been 
erected  Ijy  one  having  a  permanent  interest  therein  ;  (b)  the 
second  class  is  where  the  fixtures  were  annexed  by  one  hav- 

ing only  a  limited  interest  in  the  land.  Under  the  first  class 
questions  arise  (1)  between  heir  and  executor  of  one  adding 
fixtures  to  land ;  (2)  between  mortgagor  and  mortgagee  of 
property  on  which  fixtures  had  been  erected  by  the  former; 

(8)  betw'een  vendor  and  venrlee  of  land  with  fixtures  thereon ; (4)  between  vendor  and  contractor  to  buy  land  under  similar 
circumstances.  Under  the  second  class  questions  occur  (1) 
between  landlord  and  tenant  where  tht'  latter  erects  fixtures 
after  the  commencement  of  his  lease ;  and  (2)  between  tenant 
for  life  and  remainder-man  or  reversioner.  When  the  in- 

terests of  all  those  varieties  of  parties  groujied  under  the 
first  class  are  concerned,  the  presumption  is  quite  rigid  that 
attachments  to  the  land  constitute  a  part  of  it,  and  conse- 

quently are  governed  by  all  the  rules  apiiertaining  to  real 
estate.     Fixtures,  therefore,  which  the  law  would  presume 
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to  have  been  uttached  for  yicniiaiK'nt  oontiniiancc  will  pass 
to  heirs  rather  than  to  executcirs,  will  be  conveyeil  unih-r  a 
deed  or  m(>rti;age  of  llie  proiicrly  to  the  vendee  or  mort- 

gagee, or  will  l)e  included  within  the  contrart  of  one  wlio 
agrees  to  ])urehase  the  land.  Bnt  a  large  number  of  annex- 
atiims  may.  even  in  this  elass  of  instances,  be  considered  as 
persiimii  ])ro|ierty,  for  those  additions,  as  has  lieen  stated, 
ai'e  alone  treated  as  realty  in  regard  to  which  the  legal  pre- 

sumption is  that  they  were  added  for  the  pfrnument  im- 
provement and  hahitiuU  enjoyment  of  the  premises.  In 

order  to  <letermine  whether  such  a  presnmptiun  can  justly 
be  entertained  regard  is  had  to  a  variety  of  tests,  as,  for  in- 

stance, to  the  nature  of  the  annexation,  whether  bulky  and 
nnwieldy  or  light  and  easily  removable;  to  the  adaptability 
of  the  attachment  to  the  proper  and  natural  use  of  the  build- 

ing in  which  it  is  placed,  or  of  the  land  with  which  it  is 
connected;  and  to  many  diverse  considerations  which  must 
evidently  depend  upon  the  circumstances  of  eacli  parti<'ular 
case.  If  a  building  were  erected  in  such  a  locatii.m  and  with 
such  peculiarities  of  construction  that  it  could  only  be  used 
to  advantage  by  the  employment  of  certain  machinery  which 
had  been  placed  within  itj  or  could  be  adapteil  to  different 
pnrposes  only  at  great  expense,  the  deduction  wouhl  be  nec- 

essarily iruid'e  that  such  machinery  was  intended  to  be  no mere  temporary  attachment,  but  that  it  was  designed  for 
permanence. 

One  test  of  considerable  importance  and  frequent  applica- 
tion is  to  consider  the  manner  in  which  the  fixture  is  joined 

to  or  connected  with  the  property  to  which  it  is  attached — 
whetlier  it  can  be  removed  without  injury  to  the  jiremises, 
or  whether  its  fastenings  can  be  readily  detached.  This  was 
formerly  said  to  be  the  chief  distinguishing  test  in  all  ques- 

tions concerning  fixtures,  the  statement  being  made  that  all 
objects  firmly  fastened  were  real  property,  while  tho.se  not  so 
annexed  remained  chattels;  but  this  rule  would  exclude  all 
constructive  fixtures  from  the  category  of  realty,  and  can  nut 
be  upheld.  The  criterion  is  only  valuable  as  indicative  of 
intention  to  have  the  articles  remain  constant  attachments 

to  the  land.  But  it  is  so  indefinite  and  general  in  its  char- 
acter, and  leaves  so  much  room  for  fine-drawn  distinctions 

and  delicate  subtleties  of  discrimination  whose  reasonable- 
ness is  oftentimes  difficult  to  discern,  that  to  this  cause  alone 

is  attributable  much  of  the  confusion  in  the  legal  decisions 
upon  the  subject  of  fixtures.  Thus  machinery  attached  to 
a  building  by  means  of  rods  passing  through  joists  and  there 
secured  by  nuts  has  been  held  to  be  real  estate,  while  looms 
merely  fastened  to  the  floor  by  screws  have  been  considered 
personalty.  Some  courts  have  gone  so  far  as  to  hold  that 
articles  fastened  by  bolts  or  nails  would  become  realty,  when 
if  fastened  by  screws  they  would  still  remain  chattels,  since 
screws  can  be  so  niuch  more  readily  removed  that  it  is  nat- 

ural to  believe  that  in  the  latter  case  a  removal  was  intended. 

Other  courts  deny  the  distinction.  In  regard  to  such  ob- 
jects as  stoves,  boilers,  kettles,  and  various  articles  of  ma- 

chinery of  moderate  size,  the  cases  have  exhibited  much  dis- 
crepancy. Buildings  erected  upon  wooden  blocks  merely 

are  generally  considered  chattels.  A  statue  resting  upon  a 
pedestal  in  the  garden  of  a  dwelling-house  has  been  decided 
to  be  real  property  as  between  a  mortgagor  and  a  mortgagee, 
as  probably  erected  for  permanent  continuance.  The  roll- 

ing-stock of  railroads  is  by  some  courts  considered  real,  by 
others  personal  property,  in  perplexing  variety.  As  between 
mortgagor  and  mortgagee  the  decisions  preponderate  that  it 
may  be  treated  as  real  estate.  But  by  a  decision  rendered 
in  New  York  it  has  been  held  to  be  personal  property  (IToijle 
vs.  Plattsliiirg  and  Montreal  liailroad  Comptiny,  54  New 
York  314  [1873]). 

But  it  would  be  useless  to  multiply  illustrations;  only  the 
general  principle  can  l.>e  satisfactorily  stated.  The  common 
law  rule  is  that  trade-fixtures,  in  regard  to  the  rights  of  those 
classes  of  persons  that  have  hitherto  been  considered,  are  not 
to  be  treated  differently  from  fixtures  of  other  kinds,  but  in 
the  relations  of  landlord  and  tenant  it  will  be  seen  that  they 
attain  to  great  import.'iiice. 

In  regard  to  the  rights  of  those  persons  forming  the  sec- 
ond class  above  mentioned — viz.,  landlord  and  tenant  and 

tenant  for  life  and  renniiniU'r-man — the  law  concerning  fix- 
tures is  very  different.  Both  the  question  of  presumed  in- 

tent and  the  dictates  of  public  policy,  as  has  been  seen,  lead 

to  conclusions  essentially  diverse  i'rom  those  which  have 
l)een  stated  as  applying  to  other  cases.  But  the  doctrine  of 
presumed  intention  is  not  carried  so  far  as  to  ]ierndt  a  ten- 

ant to  erect  anything  he  may  choose  upon  his  landlord's premises,  with  the  privilege  of  removing  it  when  his  tenancy 

is  ended,  since  the  landlord's  interests,  which  are  equally 
deserving  of  protection,  nnght  be  undulv  sacrificed.  The 
tenant  therefore  may  only  take  away  additions  he  liaa  made 
when  they  belong  to  one  of  these  sjiecial  classes.  (1)  He 
may  remove  all  fixtures  which  he  has  (erected  for  pnrposes 
of  trade  or  manufacture.  This  rule  is  established  to  promote 
business  enterjirise.  Thus  lirewing-vessels,  cider-mills, 
closets,  shop-counters,  engines,  presses,  etc.,  may  all  be 
rightfully  removed.  The  rule  has  also  Iieen  extended  to 
buildings  constructed  by  the  tenant  for  purposes  of  trade,  as, 
e.  g.,  additions  to  an  inn,  tavern-keeping  being  deemed  a 
species  of  trade.  The  removal  must  be  made  by  the  tenant 

so  as  not  to  injure  the  landlord's  premises.  (2)  In  the  U.  S. the  general  rule  is  estalilished  that  fixtures  annexed  for 
agricultural  purposes  may  be  removed.  In  England  a  con- 

trary rule  was  maintained  at  common  law,  but  .some  excep- 
tions have  been  established  by  .statute.  Nursery  trees  would 

be  an  illustration  of  agricultural  fixtures.  (3)  Articles 
erected  tVir  ilomestic  use  and  convenience  and  the  necessary 
enjoyment  of  the  premises  are,  in  general,  removable.  This 
privilege  probably  would  not  extend  to  objects  of  mere  orna- 

ment. In  any  case,  it  is  necessary  that  the  tenant  should 
exercise  his  right  of  removal  before  the  expiration  of  his  in- 

terest and  his  yielding  up  possession,  as  otherwise  he  will  be 
deemed  to  have  abandoned  the  fixtures  to  his  landlord.  But 
the  executor  of  a  tenant  for  life,  as  the  necessity  of  the  case 
demands,  has  a  reasonable  time  after  the  tenant's  death  to 
take  away  the  fixtures. 
The  rights  of  landlord  and  tenant  may  be  variously 

modified  by  mutual  agreement.  They  may  contract  to  con- 
sider certain  articles  chattels  which  would  otherwise  be- 
come real  estate  according  to  general  rules,  and  vice  vema. 

It  is  quite  common  to  find  a  provision  in  leases  that  the  fix- 
tures at  the  end  of  the  term  shall  be  taken  by  the  landlord 

at  a  valuation  made  in  a  specified  manner;  as,  e.  g.,  by  ap- 
praisers selected  by  the  parties.  By  such  an  agreement 

matters  which,  legally  speaking,  would  be  real  estate  may  be 
made  to  appertain  so  far  to  the  tenant  as  to  entitle  him  to 
compensation.  Consult  Amos  and  Ferard  on  Fixtures; 
Washburne  on  Real  Property ;  Chitty  on  Contracts,  etc. 

George  Chase. 

Flap'cns ;  a  cognomen  of  several  Roman  families,  of  which 
the  most  important  belonged  to  the  gentes  Fulvia,  Valeria, 
and  Poinponia.  The  poet  Horace  (q.  cjalso  bore  this  name. 
Among  the  illustrious  men  of  the  name  were  (1)  Lucius 
Valerius  Flaccus,  consul  with  C.  Jlarius  in  100  B.  c.  censor 
in  97,  and  again  consul  in  86  B.  c,  when  he  was  murdered  bv 
Fimbria,  (fi)  q.  FuLvius  Flaccus,  consul  237,  224.  and  212 
B.  c,  often  praetor,  and  distinguished  in  the  Second  Punic 
and  many  other  wars,  in  which  he  was  fortunate ;  but  his 
character  is  stained  I)y  his  cruel  treatment  of  the  Campa- 
nians.  His  family  produced  many  public  men.  among  whom 
his  son,  Q.  Fulvius  Flaccus  (d.  173  B.  c),  and  his  grandson, 
M.  Fulvius  Flaccus,  were  the  most  renowned.  The  former 
was  a  distinguished  general  in  Spain;  the  latter,  a  partisan 
of  the  Gracchi,  was  put  to  death  121  b.  c. 

Flaccus,  Gaius  Valerius  :  an  epic  poet  who  flourished 
in  the  reign  of  Vespasian.  He  is  not  to  be  confused  with 

Martial's  poet-friend  Flaccus,  a  native  of  Padua.  The  name 
given  in  the  Vatican  manuscript  (C.  Valerius  Flaccus  Balbus 
Setinus)  makes  it  probable  that  lie  was  born  at  Setia.  He 
died  in  the  reign  of  Domitian.  probably  about  A.  D.  89,  and 
Quintilian  speaks  of  his  death  as  a  loss  to  literature.  He 
was  the  author  of  a  poem  entitled  Argonautica,  on  the  ex- 

pedition of  the  Argonauts,  in  imitation  of  the  poem  of 
Apollonius  of  Rhodes,  which  extended  to  eight  books,  but 
was  left  unfinished.  His  style  is  an  imitation  of  that  of 
Vergil,  but  more  declamatory  and  artificial.  He  often  pro- 

duces obscurity  by  the  use  of  involved  constructions  and 
too  crowded  figures,  and  too  frequently  and  on  too  slight 
occasions  calls  in  the  aid  of  the  gods.  The  best  editions  are 
those  of  Burmann  (Utrecht,  1702;  Leyden,  1724);  J.  A. 

Wagner  (Gc'ittingen.  180.5.  2  vols.) ;  G.  Thilo  (Halle,  1863) ; 
and  C.  Schenkl  (Berlin,  1871).       Revised  by  M.  Warren, 

Flaccus.  Siculus  :  a  writer  on  land-surveying,  who  lived 
probably  soon  after  the  reign  of  Nerva.  Nothing  is  known 
of  his  life.  His  extant  work.  i?f  Condicionilms  Agrornm, 
in  its  present  form  refers  only  to  Italy,  and  is  full  of  legal 
learning  and  valuable  information.  It  is  included  in  Lach- 
mann's  edition  of  the  Gromatici  (Berlin,  1848-52). 

Revised  by  M.  Warrex. 

Flaccus,  Marcus  Verrius  :  a  freedman  by  birth,  distin- 
guished as  a  grammarian  and  teacher  at  Rome  under  Au- 
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gustus.  lie  was  so  sufoessful  in  his  nietliod  I't  iiislruction 
that  I  he,  iMiipei-or  placed  liis  own  grandsons  under  his  charge, 
and  allowed  him  to  bring  his  other  ]nipils  into  the  Pala- 
tiuni,  on  tile  condition  that  no  additions  shonid  lie  nuide  to 
their  ruiniljer.  At  his  death,  under  Tilierius,  a  statue  was 
erected  to  liini  in  the  forum  at  Pra'iieste.  lie  was  the  author 
of  several  worlis,  liistorical.  antirjuarian,  and  tcrainnialieal, 
the  nn)st  important  of  which,  and  the  one  llie  loss  of  which 
is  most  deplored,  was  entitled  De  Verbnrum  Signific.atu. 
This  is  referred  to  occasionally  by  later  grammarians,  and  a 
few  extracts  from  it  (and  the  other  writings  of  Flaccus) 
have  been  collected  by  0.  Mueller  in  his  edition  of  FeMus 
(see  Pra'fittii),  p.  xiii.),  but  it  was  superseded  in  general  use 
by  the  abridgment  of  Festus,  which  no  doubt  caused  the 
final  disappearance  of  the  larger  treatise.  (See  Festl's, 
Sextus  Pompeius.)  a  brief  notice  of  Flaccus  is  given  l)y 
Suetonius  in  his  De  (yranimci/icis  et  Rheloribus.  See  also 

Nettleship's  articles  entitled  Verrius  Flaccus  in  Am,  Jour- 
nal of  Philology,  vol.  i.,  pp.  353-76,  and  ii.,  1-19. 

Revised  by  M.  Warren. 

Fla'cins,  Matthias  (surnamed  Illyricus):  scholar  and 
polemic;  "the  Achilles  of  pure  Lutheranism,"  of  the  sec- 

ond generation  of  the  era  of  the  Reformation ;  b.  at  Al- 
hona,  in  Venetian  Illyria  (hence  Illyricus),  Mai-.  3.  1.520. 
His  right  name  was  Vlacioh  Francowitz.  He  desired  to 
become  a  monk,  but  was  dissuaded  by  Lnpetinus,  pro- 

vincial of  the  Minorites,  who  put  into  his  hands  some  of 

Luther's  writings  and  counseled  him  to  study  theology  in Germany.  He  went  to  Basel  1539;  became  private  teacher 
at  Tubingen  1540;  went  to  Wittenberg  1.541.  Out  of  great 
spiritual  darkness  and  distress,  connected  with  his  views  of 
election,  he  was  led  by  Luther,  of  whose  faith  lie  became 
one  of  the  most  earnest  defenders.  He  received  the  chair 
of  Hebrew  1544;  in  1545  he  married;  in  1549  the  Schmal- 
cald  war  compelled  him  to  leave  Wittenberg.  In  the  time 
of  theological  conflict  on  the  Adiaphora  which  followed  the 
Interims  (q.  v.),  Flacius  took  a  position  of  uncompromising 
fi<lelity  to  the  principles  of  Luther,  which  Melanchthon  and 
his  school  were  periling  by  indecision.  He  was  a  <lefender 
of  the  faith  against  open  enemies  and  misju<iging  friends. 
(See  OsiANDER,  Major,  Schwenkfeld,  and  Synergism.)  In 
Magdeburg  he  began  (1557)  his  immortal  church  history, 
the  Magdeburg  Centuries,  in  which  he  was  the  main  worker, 

though  he  had  a  body  of  able  eolaborei's,  among  whom  were 
Wigand,  Judex,  Faber,  and  Nicholas  Amsdorf.  Brischar.  a 

t^atholic  divine,  says :  "  It  is  impossible  to  ignore  the  erudi- 
tion, the  aeuteness,  and  the  gift  of  combination  which  ex- 

press themselves  in  this  book."  The  Ca/alogus  testium 
Verifatis  (1556)  was  meant  to  trace  in  a  long  line  of  wit- 

nesses the  evangelical  protest  of  the  ages  against  the  errors 
of  Rome.  In  the  same  interest  he  published  the  Jlissa 
L<iti,na  (1557),  a  copy  from  a  missal  of  aliout  a.  u.  700.  In 
1558  he  was  appointed  a  professor  in  the  newly  founded 
University  of  Jena;  but  in  1561  he  was  dismissed  for  his 
resistance  to  the  encroachments  of  the  state  on  the  liberties 

of  the  C'hui-ch.  His  whole  after-life  was  one  of  wandering 
and  suffering,  amid  which  he  flni.shed  his  other  great  works, 
tho  Claris  ticriptune  Sucrtp  (1567)  and  his  Glossa  on  the 
New  Testament.  He  died  in  the  hospital  at  Fi'ankfort, 
Mar.  11,  1575,  at  the  age  of  fifty-five,  having  displayed  a 

tenacious  courage,  mostly  for  the' truth,  not  unlike  tliat  of 
Luther.  "  He  was,"  says  Kling,  "  a  man  of  faith,  one  of 
that  cloud  of  witnesses  of  whom  the  world  was  not  worthy." 
A  lack  of  metaphysical  accuracy  in  the  use  of  language — 
which,  however,  he  finally  modified — involved  him  in  a 
controversy  which  arose  from  his  assertion  that  (Jricixal 
Sin  (q.  r.)  is  a  substance,  and  not  accidental.  This  view, 
called  "  Flacianism,"  was  condemned,  in  the  strict  sense 

of  its  phraseology.  (See  Concord,  P''ormula  of.)  Its  ad- herents were  styled  Flacians  and  Substantialists.  See 
the  />i/e  by  A.  Twesten  (vindicating  Flacius  ;  Berlin, 
1844),  and  tiiat  by  W.  Preger  (the  best;  2  vols.,  Erlangen, 
1859-61). 

Flad,  Henry:  civil  engineer;  b.  in  Bavaria  in  1823; 
graduateil  at  the  University  of  Munich  in  1846.  From 
1849  to  1861  he  was  engaged  in  railway  construction,  most- 

ly on  the  Ohio  and  Jlississippi  Railroad.  He  served  in  the 
civil  war  (1861-65),  enlisting  as  a  private  and  being  pro- 

moted to  the  rank  of  colonel.  Since  1865  he  has  been  ac- 
tively engaged  on  many  civil  engineering  works,  among 

whi(th  may  lie  mentioned  the  water-supply  of  St.  Louis,  the 
arch  bridge  over  the  ̂ Mississippi  at  St.  Loins,  and  the  large 
park  on  the  western  border  of  that  city.    He  has  been  presi- 

dent of  the  board  of  puljlic  improvcmcnls  of  St.  Louis  for 
many  years ;  during  1886  he  was  the  president  of  the  Ameri- 

can Society  of  Civil  Knginecrs.  an<l  in  1892  he  wa?  one  of 
the  members  of  the  Mississippi  River  Commission. 

Flag  [M.  Eng.  fleffge,  from  Dan.  Jhrg.  fhig.  rerlia|)S 
akin  to  flag,  droop]:  any  one  of  various  long-leaved  acpiatio 
|ilants,  such  as  sweet-flag  (Acorus  calamus),  blue-flag  (Iris), 
and  cat-tail  flag  (Tyjiha). 

Flag  [prob.  from  Dutch  vlag<().  Dutch  vlagghe  (per- 

haps deriv.  of  vlaggheren,  flag,  droop)  :  Dan.  fla'q  :  Oerm. 
Flagge]:  an  ensign.  Webster  defines /a^,  as  "that  which 
flags  or  hangs  down  loosely,"  "  an  ensign  or  colors  " ;  a  cloth 
usually  bearing  certain  devices  and  attached  to  a  staff;  it 
is  synonymous  with  the  French  drapeau.  It  is,  in  fact,  one 
of  the  forms  of  insignia  liy  which  nationality  is  distin- 

guished— by  which  the  sway  or  jurisdiction  of  a  political 
])Ower  is  asserted.  Hence  its  iiredominating  use  in  those 
organizations  of  a  country  liy  which  its  sovereignty  and 

jurisdiction  are  asserted  and  maintained — i.  e.  the' army and  navy.  Hence,  too,  its  powerful  appeal  to  the  patriot- 
ism of  all  those  who  see  in  it  the  symbol  not  only  of  their 

country's  power,  but  of  its  claim  upon  themselves.  I*tnd- ent  over  a  fortress  or  shiji,  and  throwing  out,  with  the  va- 
rying breeze,  its  folds  to  the  four  iinarters  of  the  heavens, 

it  seems  to  hold  above  them  the  imperial  a>gis  of  a  nation's 
power.  A  history  of  such  "insignia"  would  occujiy  vol- 

umes. The  Chinese  flags  or  banners  are  said  to  have  been, 
in  essentially  their  present  forms,  in  existence  at  a  date 

earlier  than  the  siege  of  Troy.  The  t"erm  "  vexillum  "  of the  Romans  applies  to  anything  that  is  borne  as  an  ensign, 
whether  it  be  a  flag  or  banner,  or  some  otlier  device;  but  it 
became  specifically  ajiplied  to  the  drapeau  a  croix  (i.  e.  a 
flag  suspended  to  a  horizontal  cross-piece,  attached  by  cords 
to  the  upright  stafl',  with  which  arrangement  the  term 
"banner"  has  become  identified)  after  the  time  when  the 
Emiieror  Constantine  introduced  the  Labarum  (q.t:):  and 
this  form  of  flag  has  been  used  ever  since  by  the  Cliurch, 
It  is  also  the  most  usual  form  of  the  banners  of  lav  societies. 

During  the  early  days  of  the  Revolution  in  North  Amer- 
ica the  colonists  made  use  of  flags  of  various  devices;  the 

fir-st  legally  established  national  emblem  was  that  adopted 
by  Congress  June  14,  1777,  which  |irovided  that  the  flag  of 
the  thirteen  LTnited  States  sliouhl  be  thirteen  strijies,  al- 

ternately red  and  white  ;  that  the  union  be  thirteen  stars, 
white  in  a  blue  field,  representing  a  new  constellation  :  this 
form  was  altered  bv  act  of  Jan.  13,  1794,  which  provided 

that  after  May  1,  17'95,  the  flag  of  the  U.  S.  shonid  consist of  fifteen  stripes,  etc.,  and  fifteen  stars,  etc. ;  in  1818.  how- 
ever, act  of  Apr.  4,  the  flag  was  re-establisiied  as  thirteen 

horizontal  stripes,  alternately  red  and  white ;  the  union  to 
consist  of  twenty  stars,  white,  in  a  blue  field ;  one  star  to 
be  added  to  the  union  on  the  admission  of  every  new  State  ; 
the  addition  to  be  made  on  the  fourth  day  of  Julv  succeeding 

such  admission.  This  flag  was  first  used  July  '4.  1818.  and is  still  the  recognized  national  emblem  of  the  U.  S.  of 
America. 

In  the  U.  S.  army  the  garrison  flag  is  the  national  flag, 
36  X  20  feet :  the  post  flag  is  20  x  10  feet ;  and  the  storm  flag 
8  feet  by  4  ft.  2  in.,  used  also  as  a  recruiting  flag.  The  col- 

ors of  the  engineer  battalions  consist  of  a  national  flag  6 
ft.  6  in.  by  6  feet,  with  the  words  U.  S.  Engineers  emliroid- 
cred  in  silver  on  the  center  stri|)e.  and  a  battalion  color  of 
the  same  size,  scarlet,  having  in  the  center  a  castle  with  the 
letters  \J.  S.  above,  and  the  word  Engineei's  below,  all  em- 

broidered in  silver.  Fringe  white,  cords  and  tassels  red 
and  white  silk  intermixed.  Each  artillery  regiment  has 
two  silken  colors — the  first,  the  national  emlilem.  6  ft.  6  in. 
fly  and  6  feet  deep  on  the  pike ;  the  number  and  name  of 
the  regiment  embroidered  with  yellow  silk  on  the  center 
sti'ipe.  The  second,  or  regimental  color,  is  of  scarlet,  of 
same  dimensions  as  the  first,  bearing  in  the  center  two  can- 

non crossed,  with  the  letters  U.  S.  above  and  number  of 
regiment  below,  both  in  scarlet  in  a  yellow  .scroll.  Fringe 
yellow,  cords  and  tassels  yellow  and  red  intermi.xed.  In- 

fantry regiments  have  likewise  two  colors  of  silk  and  of 
similar  size — the  first  of  which  is  the  national  flag,  with  the 
number  and  name  of  the  regiment  in  white  silk  (m  tlie  cen- 

ter stripe;  the  regimental  color  is  of  lilue,  with  the  arms  of 
the  U.  S.  embroidered  in  silk  (m  the  center ;  tlie  number  and 
name  of  the  regiment  embroidered  in  white  in  a  red  scroll 
underneath  the  eagle.  Fringe  yellow,  cord  and  tassels 
blue  and  white  intermixed.  Each  mounted  regiment  has 
a  vellow  silken  standard  4x3  feet,  bearinir  the  arras  of  the 
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IT.  S.  embroidered  in  silk,  witli  the  number  and  name  of  the 

regiment  embroidered  in  yellow  in  u  red  scroll  uniler- 
neath  the  eafjle.  Eaeh  eompany  has  a  swnllow-tailed  silken 

guidon  ;i  ft.  '}  in.  x2  ft.  '.i  in.,  half  red.  half  white,  divided at  the  forli,  the  red  above:  on  the  red  the  number  of  the 
regiment  in  white,  and  <iu  the  while  the  letter  of  the  coin- 
jjaiiy  in  red. 
The  hospital  and  ambulance  flags  are  of  white  bunting 

9x5  feet,  6  x  4  feet,  and  28  x  16  inches,  with  a  cross  of  red  bunt- 
ing in  the  center;  the  arms  of  the  cross  are  of  equal  length, 

t'amp  colors  are  national  colors,  as  described  for  garrison 
Hags,  printed  upon  bunting  18  x  20  inches,  mounted  on  an  ash 
pole  S  feet  long,  armed  al  its  butt  with  a  pointed  ferrule  so 
that  it  may  be  easily  driven  in  the  ground. 

The  supreme  royal  standard  of  the  United  Kingdom  of 
Great  Britain  and  Ireland  was  hoisted  for  the  first  time  on 
the  Tower  of  London  Jan.  1,  1801.  It  is  a  square  flag  or 
banner  on  which  are  emblazoned  the  arjus  of  England,  Scot- 

land, and  Irelanil,  the  field  of  the  first  and  fourth  ([uarters 
being  red,  the  second  yellow,  and  the  third  blue.  This  flag 
is  displayed  over  the  residence  of  the  sovereign  or  any  other 
member  of  the  royal  faunly,  as  well  as  on  certain  fortresses 
and  'stations  throughout  the  empire  on  state  occasions  or 
royal  anniversaries,  and  is  hoisted  at  the  masthead  of  any 
vessel  on  which  a  member  of  the  royal  family  is  embarked. 
The  .second  or  .admiralty  flag  in  the  British  navy  bears  an 
anchor  and  cable  on  a  red  ground,  and  characterizes  the 
presence  on  board  ship  of  the  lord  high  admiral  or  the  lords 
commissioners  of  tlu^  admiralty.  It  came  into  use  during 
the  reign  of  Henry  VIII.  The  third  flag  in  the  British  navy 
is  the  national  or  union  flag.  Originally  it  bore  the  cross  of 
St.  George  combined  with  that  of  St.  Andrew,  but  on  the 
legislative  union  with  Scotland  in  1707  a  new  design  was 
adopted,  to  which  the  red  cross  of  St.  Patrick  was  added  at 
the  union  with  Ireland  in  1800.  This  device  forms  the  can- 

ton or  upiier  corner  next  the  staff  in  the  British  naval  and 
commercial  flags.  The  union  flag  is  generally  also  called 
the  union  jack,  but  according  to  some  authorities  the  name 
jack  should  be  restricted  to  the  small  union  flag  displayed 
from  a  staff  at  the  end  of  the  bowsprit  of  war-vessels.  The 
union  flag  is  carried  at  the  main,  and  is  appropriated  to  the 
admiral  of  the  fleet  of  the  United  Kingdom.  On  certain  oc- 

casions it  is  displayed  on  shore  as  well  as  on  sea.  The  fourth 
flag  is  a  white  flag  divided  into  four  quarters  by  a  red 
cross.  This  flag  is  carried  at  the  main  by  admirals,  at  the 
fore  by  vice-admirals,  and  at  the  mizzen  masthead  by  rear- 
admirals.  The  ensign  in  the  British  navy  is  a  large  flag 
with  a  white,  blue,  or  red  field,  bearing  the  union  in  the  up- 

per inner  corner  or  canton.  The  white  ensign  is,  in  addition, 
divided  into  four  (|uarters  by  the  red  cross  of  St.  George, 
and  is  used  exclusively  by  the  royal  navy  and  the  royal 
yacht  squadron.  The  blue  ensign  is  appropriated  to  the  use 
of  the  naval  reserve  and  certain  yacht  clubs,  and  the  red  en- 

sign is  carried  by  the  merchant  marine,  by  most  vessels  not 
connected  with  the  navy,  and  is  commonly  used  on  shore. 
The  flag  of  the  Lord-Lieutenant  of  Ireland  bears  the  device 
of  the  imion,  with  a  blue  shield  in  the  center  charged  with 
a  golden  harp.  It  is  hoisted  at  the  main  of  the  ship  on 
which  the  Lord-Lieutenant  may  embark  within  Irish  waters 

or  on  St.  George's  Channel. Flags  are  used  as  the  symljols  of  rank  and  command,  the 
ofiicers  using  them  being  designated  Jtag-officers.  Such 
flags  are  square,  to  distinguish  them  from  broad  pennants 
and  narrow  pennants. 

There  are  flags  also  which  are  symbols  of  individual  au- 

thority. Among  such  are  royal  standards,  flag  officers' 
flags,  etc.  In  the  navy  of  the  U.  S.  the  President's  flag  is 
rectangular  in  shape  and  blue  in  color,  with  the  arms  of  the 
U.  S.  in  the  center,  surmounted  by  thirteen  stars  in  the 
arc  of  a  circle,  and  is  carried  in  the  bows  of  his  barge  or 
hoisted  at  the  main  of  the  vessel  ou  board  of  which  he  may 
be.  The  flag  of  the  Secretary  of  the  Navy  is  similar  to  that 
of  the  President  in  sha))e  and  color,  but  smaller,  and  has 
four  stars,  one  in  each  corner  with  a  vertical  foul  anchor 
in  the  center.  The  flags  of  an  adunral,  vice-admiral,  and 
rear-admiral  arc  rectangular  in  shape  and  blue  in  color, 
having  four  stars  in  the  center  for  an  admiral,  three  for  a 

vice-admiral,  and  two  for  a  rear-ailmiral.  A  commodore's 
broad  [loniuint  is  swallow-tail  in  sliape  and  blue  in  color, 
with  one  star  in  the  center.  In  the  event  of  two  or  three 

flag  ollicers  or  commodores  being  ]ireseut.  the  senior's  flag  is 
blui',  that  of  the  sc<'onil  in  rank  red,  and  the  junior's  white. 

To  alrike  ilie  flay  is  to  lower  the  national  colors  in  tnken 
of  submission. 

FlfigK,  signal,  are  described  uiiiler  Navai,  Sioxals. 
Fhig-caplain,  or  fleet-caplain.  the  chief  of  staff  of  a  flag- 

oflicer  or  commander-in-chief ;  generally  the  captain  of  the 
(lag-ship. 

Flag-lieutannnt,  a  lieutenant  on  the  stafl'  of  a  commander- in-chief. 

Flag  of  truce,  a  white  flag  displayed  to  an  enemy  to 
indicate  a  desire  to  comiimnicate.  See  iNTEttNATlONAL 
Law. 

Ill  monarchical  countries  the  royal  stan.lard  is  worn  at 
ceremonies  in  honor  of  the  sovereign  and  at  those  at  which 
the  sovereign  may  be  present. 

The  white'  flag  is  the  symlml  of  peace,  and  is  used  as  the 
flag  of  truce  or  in  token  of  surrender. 

The  red  flag,  bidding  defiance,  is  often  used  by  revolu- 
tionists. In  the  U.  S.  service,  when  hoisted  at  the  fore  of  a 

vessel,  it  shows  that  she  is  receiving  or  discharging  her 

powder. 
The  yellow  flag  shows  a  vessel  to  be  in  quarantine. 
Flags  are  said  to  be  at  half-mast  when  t hey  are  hoisted 

Ijut  half  the  height  at  wliich  they  are  ordinarily  worn,  and 
in  this  position  clesignate  mourning. 

Dippnig  the  flag  is  a  salute  to  a  fort  or  passing  vessel  by 
lowering  it  slightly  and  hoisting  it  again. 

A  pennant  is  a  flag  nuich  longer  in  the  fly  than  in  the 
hoist.  The  narrow  or  long  pennant,  also  called  coach-whip 
and  streamer,  is  carried  at  the  masthead  of  a  government 
vessel  in  commission.  The  broad  pennant,  such  as  carried 

by  a  commander's  vessel,  is  sometimes  pointed,  and  usually 
has  its  fly  about  twice  its  hoist.     See  Flag-officer. 

Itevised  by  James  JIekcub. 

Flag'cllants  [from  Ijnt.flagel'lans,  pres.  partic.  of flagel- 
la're,  to  whip,  deriv.  oiflagel'lum  (whence  Eng.  flail),  dimin. 
of  flagrum.  a  whip,  scourge] :  a  name  given  to  companies 
of  persons  in  the  Middle  Ages  who  marched  and  sang  and 
scourged  themselves  in  public  places  for  their  own  and 

others'  sins.  Self-flagellation,  as  a  penance,  had  its  origin 
in  the  monasteries,  and  is  of  early  date.  It  was  first  recom- 

mended to  others  than  monks  about  the  year  900  by  Regino 
(d.  91.5),  Abbot  of  Priim,  in  Rhenish  Prussia,  in  his  De  Dis- 
cipUna  Ecchsio'.  ii..  c.  443,  but  it  did  not  become  a  popular 
penance  till  after  the  time  of  Peter  Damiani  (1007-73  a.  d.), 
by  whom  it  was  earnestly  advocated.  During  the  thirteenth, 
fourteenth,  and  flfteentti  centuries  the  Flagellants  became  a 
sort  of  intermittent  order  of  fanatics,  frequently  reappear- 

ing here  and  there  in  times  of  extraordinari'  declension  or 
distress.  Three  such  outbreaks  are  specially  prominent :  1, 
in  Upper  Italy,  1260  a.  d.,  in  connection  with  the  struggle 
between  the  Guelphs  and  the  Ghibellines  ;  2,  in  1.349  A.  D., 
while  the  black  plague  was  raging;  .3,  in  1414,  when  many 
were  beginning  to  be  dissatisfied  with  the  papal  Church. 
The  Flagellants  generally  enrolled  themselves  for  the  term 
of  thirty-four  day.s — a  day  for  each  year  in  the  life  of  Christ. 
Stripped  to  the  waist  and  scourging  themselves  with  knotted 
whips,  they  marched  with  songs  and  banners  from  town  to 
town.  In  market-places  they  would  fling  themselves  upon 
the  ground,  with  arms  extended  in  the  form  of  a  cross,  ply- 

ing their  whips  till  the  blood  came.  Blood  so  drawn  was 
thought  to  have  an  atoning  efficacy,  tither  wild  notions 
were  entertained.  The  celebrated  John  Gerson  (1363-1439) 
wrote  against  them,  and  they  were  condemned  by  the 
Council  of  Constance  (1414-18).  Their  last  appearance  in 
Germany  was  in  1481.  In  spite  of  all  their  extravagances, 
their  existence  served  as  a  sort  of  protest  against  the  blind 
ritualism  of  the  age.  See  the  standard  authority  on  the  sub- 

ject. E.  G.  Forstemann,  Die  christlichen  Geisslergesellschaf- 
ten  (Halle,  1828) ;  cf.  W.  M.  Cooper,  Flagellation  and  the 
Flagellants  (London,  1870).        Revised  by  S.  M.  Jackson. 

Flagella'ta;  a  group  of  Protozoa.    See  Infusoria. 

Flageriniii,  pi.  Flag:ella  [from  hat.  flagellum.  a  -whip]: 
a  name  given  to  the  long,  whip-like,  vibratory  organ  pos- 

sessed by  many  microscopic  animals  and  plants,  and  serving 
for  pui-poses  of  locomotion,  etc.  A  flagellum  is  simply  a 
single,  long  cilium.    See  Cilia.  F.  A.  L. 

Flilgpolet'  [from  Fr.  flageolet,  whistle,  flute,  dimin.  of  0. 
Fr.  fl'igeal  <  Lat.  *flautioltis,  dimin.  of  flnuta.  flute]  :  a 
musical  instrument  consisting  of  a  wooden  or  ivory  tube 
with  a  mouthpiece  at  one  end,  the  other  end  being  o))en.  It 
has  one  large  aperture  near  the  mouthpiece  and  six  or  more 
finger  holes.  Its  invention  is  ascribed  to  one  Flavigny  in 
1.580,  but  the  flutes  of  the  ancients,  like  those  of  some  modern 
barbarous  nations,  were  simply  flageolets. 
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Flaaret,  lla'a  ilia  ,  Benedict  Joseph,  D.  D.  :  Koiiiiiii  Cath- 
olic bishop  of  BiUMlstown,  Ky.  ;  b.  in  Contournat.  Auveri^ne, 

Pnuice,  Nov.  7, 1763;  received  his  first  education  in  France; 
emifirated  to  America,  and  was  consecrateil  Hisliop  of  Uards- 
town  Nov.  4,  1810.  The  name  of  the  diocese  was  chant,'''''- 
and  lie  liocame  in  1848  Bishop  of  Louisville.  U.  in  Nazareth, 

Ky.,  Feb.  11,  1850.  His  Life  lias  been  written  by  Arch- 
bi.shop  M.  J.  Spalding,  Louisville,  1852. 

Flaffff,  Isaac,  Ph.  D. :  educator ;  b.  in  Beverly,  Mass., 
Sept.  7,  1843  :  A.  B.,  Harvard,  1864;  A.  M.  1887;  Ph.  D., 
Gottingen,  1871 ;  tutor  Harvard  College  1865-69 ;  Profes- 

sor of  Greek,  Cornell  University,  1871-88  ;  associate  Professor 
Classical  Philology,  University  of  California,  1891-;  author 

of  Deiiui.'ithenes's'lIeUenic  Orations  (1880) ;  Vehicles  (1888) ; 
^schi/lua's  Seven  against  ITiebes  (1886);  Euripides  s  Iphi- 

genia'among  the  Taurians  (1889).  C.  H.  Thuriser. 
Flajr-offlcer :  a  generic  term  signifying  a  naval  officer  of 

rank  high  enough  to  command  a  fleet  (see  Naval  Tactics) 
or  one  of  the  sub-divisions  of  a  fleet,  and  the  naval  equiva- 

lent of  the  military  term  general  officer.  The  symbol  of  his 

rank  is  a  Flag  {q.'i'.).  as  distinguished  from  the  brood  pen- nant of  a  commodore,  or  the  roach-whip  (long  pennant)  of 
a  ca]itain  or  commander.  There  are  three  grades  of  flag- 
officers — viz.,  admiral,  ranking  with  general  of  the  land 
forces;  vice-admiral,  i-anking  with  lieutenant-general;  and 
rear-admiral,  ranking  with  major-general.  Tlie  ship  of  a 
flag-officer  is  called  the  flagship — a  designation  aiiplied  to 
the  ship  of  a  commodore  when  commanding  more  than  one 
ship.  S.  B.  Luce, 

Flag'stone  [flag  <  M.  Eng.  flagge.  akin  to  Icel.  flaga,  flake, 
slab] :  stone  separable  into  broad  flat  slabs  suitalde  for  side- 

walks, curbing,  doorsteps,  etc.  In  Great  Britain  the  word 
flag  is  used  In  the  same  sense.  Flagstones  are  derived  from 
various  sandstones  and  limestones  of  the  sedimentary  series 
and  slates  and  schists  of  the  metamorphic,  all  of  which  are 
sometimes  divided  by  natural  partings  into  layers  of  con- 

venient thickness.  Availability  is  further  determined  by 
breadth  between  the  cross-partings  called  joints,  by  duraliil- 
ity  under  wear,  and  by  inability  to  acqiure  a  high  polish. 
Rocks  readily  polished  are  objectionable  because  slippery 
when  wet.  The  rocks  in  greatest  demand  are  sandstones 
of  fine  grain  in  which  the  cementing  material  is  at  the  same 
time  strong  and  less  hard  than  the  grains.  Slate,  although 
less  durable,  is  much  used  for  interior  flooring,  and  lime- 

stone of  open  or  crystalline  structure  is  also  employed.  xVs 
there  is  no  sharp  line  of  separation  between  flagstones  and 
building-stones,  and  as  they  are  frequently  obtained  from 
the  same  quarries,  the  statistics  of  the  flagstone  industry 
have  never  been  separately  gathered.  A  variety  of  sand- 

stone called  J/Hes^ortp,  occurring  at  various  horizons  in  shales 
of  Devonian  age  and  obtained  from  many  localities  in  New 
York,  New  Jersey,  and  Pennsylvania,  is  largely  used  for  this 
purpose. 

Flagstones  do  not  belong  to  any  particular  geologic  age, 
and  they  occur  at  so  many  localities  that  the  extent  to  which 
they  are  quarried  in  any  region  depends  largely  on  the 
local  demanil.  Prominent  among  the  present  sources  of 
su])ply  are  the  bluestone  just  mentioned,  the  Medina  sand- 

stone (Silurian)  of  New  York,  the  Wavcrly  sandstone  (De- 
vonian) of  Ohio,  and  the  Triassic  "  brownstone  "  of  Connecti- 

cut and  New  Jersey. 
The  purpose  of  flagging  is  also  subserved  by  various  other 

materials.  Various  massive  rocks,  inchuling  sandstones, 
granites,  and  crystalline  marbles,  are  sawn  to  the  required 
thickness ;  and  a  variety  of  concretes  and  artificial  stones 
are  likewise  employed.  G.  K,  Gilbert. 

Flaliaiit  de  la  Billarderie,  flali  odp-laa-be'el'ya'iird'ree', 
Augusts  Charles  Joseph,  Count  de  :  French  general  and 
diplomatist;  b.  in  Paris,  Apr.  21,  1785;  entered  the  army 
at  the  end  of  1799,  became  a  colonel  in  1809,  .'ind  was  aide- 
de-camp  to  Napoleon  in  1813.  In  Oct.,  1813,  he  distin- 
guishcil  himself  at  Leipzig,  and  was  made  a  general  of  di- 

vision and  count  of  the  empire ;  in  June,  1815,  fought  at 
Waterloo,  and  after  the  battle  advocated  the  succession  of 

Napoleon's  son.  He  left  France  after  the  second  restora- 
tion, but  returned  in  1827,  an<l  in  1830,  by  the  Revolution, 

was  restored  to  his  peerage  and  rank  in  the  army.  He  was 
arabas-sador  to  Berlin  in  1831,  to  Vienna  in  1841-48 ;  was 
made  senator  in  1853 :  was  ambassador  to  London  Dec., 
1860.     n.  in  Paris,  Sept.  3,  1870. 

Flaiiilioroiigli  Head:  a  promontory  on  the  Yorkshire 
coast,  England.     It  is  formed  by  a  range  of  steep,  almost 

perpendicular  chalk-clilTs.  from  300  to  450  feet  high,  and 
bears  on  its  headland  a  lighthouse  whose  revolving  light 

(lat.  54'  7'  N.,  Ion.  5'  W.)  can  lie  seen  at  a  distance  of  30 
miles.  Across  the  peninsula  runs  a  ditch  with  ruins  of  old 

fortifications,  called  "  Danes'  Dyke." 
Flamboyant,  flitm-boiant  [Fr..  (laming,  pres.  partic.  of 

fl.anihoger,  to  flame  <  O.  Fr.  flamlieoir.  <U;riv.  of  flamhe, 
JHame] :  in  architecture,  a  term  used  to  designate  generally 
a  florid  and  showy  style  of  design  and  decuration,  and  in 

particular  that  phase  of  media-val  French  arc-hitecture 
which  prevailed  during  the  fifteenth  century.  During  this 
period  the  rigid  constructive  logic  of  the  earlier  French 
Gothic  architecture  gives  way  to  an  unrestrained  exuber- 

ance of  decorative  fancy,  accompanied  l)y  great  ingenuity 
and  skill  in  executing  details  of  extraordinary  richness  and 
complexity.  Minute  open-work  tracery,  with  flowing  lines 
and  '•  fish-l)ladder  "  or  "palm-leaf"  openings,  whose  flame- 

like outlines  gave  rise  to  the  name  of  the  style  :  arches  of 
various  forms  inclosed  under  liood-molds  of  ogee  fiutline, 
terminating  in  rich  finials ;  a  general  laxity  of  profiles  in 
the  moldings;  the  frequent  suppression  of  interior  pier- 
caps,  and  a  thoroughly  realistic  and  pictorial  treatment  of 
decorative  sculpture,  are  characteristic  of  this  fieriod,  which 

corresponds  to  the  "  Perpendicular"  in  England.  Among 
its  masterpieces  are  the  facades  in  Rouen  of  the  cathedral, 
the  Church  of  St.  Maclou,  and  the  Palais  de  Justice  ;  of  the 
churches  of  St.  Wulfrand  at  Abbeville  and  St.  Jacques  at 

Dieppe  ;  the  choir  of  St.  Severin  in  Paris,  and  many  splen- 
did choir-screens  and  inclosures  at  Troyes,  Amiens,  Char- 

tres,  and  elsewhere.  la  Belgium,  which  was  architecturally 
a  ])rovince  of  mediaeval  France,  the  cathedral  of  Antwerp 
and  the  town-halls  of  Louvain  and  Ypres  are  a  few  among 
many  examples  of  flamboyant  design.  A  corresponding 
phase  of  Gothic  arcliitecture  prevailed  in  Germany  through- 

out the  fifteenth  century  and  well  into  the  sixteenth,  with 
extravagances  even  less  restrained  by  a  refined  taste  than  in 
France.  A.  D.  F.  Hamlin. 

Flame  [M.  Eng.  flame,  flaume,  fl<iumhe,  from  0.  Fr. 

flamlie,  by-form  oiflamme  <  hat.  flam  ma,  deriv.  niflagra're, burn] :  a  mass  of  visibly  glowing  gas ;  ordinarily,  of  a  gas 
in  process  of  combustion  with  air  or  oxygen.  But  flame 
may  accompany  the  combination  of  any  gaseous  bodies, 
provided  the  action  be  sufficiently  intense  to  produce  lumi- 
nositv :  or  it  may  even  result  from  the  intense  heating  of  a 
gas  whose  nature  is  not  thereby  changed.  As  a  consequence 
of  their  high  temperature,  the  gases  constituting  a  flame 
will  have  a  tendency  to  rise  and  form  upward  currents ; 
this  fact,  and  tlie  circumstance  that  combustion  as  well  as 
cooling  proceeds  from  the  outside  inward,  determines  the 
erect  and  tapering  form  of  undisturbed  flames. 

Structure  of  a  Regular  Hgdrorarbmi  (candle,  lamp,  or 
gas)  Flame. — In  a  candle-flanu'  four  distinct  portions  are 
readily  distinguished,  differing  l)otli  in  their  aspect  and  in 
the  nature  of  the  processes  producing  them  :  1.  Immediately 
surrounding  the  wick  there  is  a  dark  sjiace  of  conical  shape 
(No.  1  of  figure)  filled  with  the  combustible  gases  formed 
by  the  first  action  of  the  heat  on  the  fuel  (wax,  tallow,  etc.), 
together  with  those  flowing  in  through  the  base  of  the 
flame.  The  temperature  in  this  dark  space  is  quite  low, 
and  it  is  void  of  oxygen,  so  that  neither  will  gunpowder  ex- 

plode nor  phosphorus  burn  in  it.  2.  Surrounding  the  base 
of  the  dark  cone  and  the  lower  portion  of  the  luminous 

part  is  a  cup-shaped  zone  (No.  2),  of  a  blue  tint,  faintly 
luminous,  but  sharply  defined.  It  results  from  the  sudden 
and  complete  combustion  of  the  gases  of  the  dark  cone, 
with  a  full  supply  of  air  (or  oxygen)  striking  them  from 
witliout.  When  the  natural  draught  is  artificially  increased 
beyond  a  certain  limit,  the  edges  of  the  blue  cup  contract, 
and  finally  coalesce  aiaove,  suppressing  the  luminous  part, 
and  forming  a  short  conical  blue  flame  ;  or  if  the  blowpipe 
lie  used,  tliere  results  an  elongated  cone,  forming  part  of 

the  "  oxidation  flame  "  of  blowpipe  practice,  but  itself  pos- 
sessing a  slight  reducing  action.  Its  temperature  is  high. 

3.  Aliove  the  dark  cone  (1)  lies  the  briglitly  luminous  portion 

of  the  flame  (No.  3),  when  it  exists  at  all :  its  extent  depend- 
ing (other  things  being  equal)  upon  the  relative  amount  of 

carbon  present  in  the  fuel.  In  a  wax.  tallow,  or  coal-gas 
flame  it  forms  a  slender  rounded  cone  with  hollow  base ;  while 
in  that  of  alcohol  it  appears  as  a  thin  paraboloid  (inverted 

cup-shape)  zone,  .  Its  prominent  characteristic  is  the  sepa- 
ration of  highly  heated  and  therefore  luminous  carbon,  out 

of  its  combinations  with  hydrogen,  by  the  intense  heat  of 
No.  4,  the  exterior  zone  of  final  and  complete  combustion. 



410 FLAME FLAMINGO 

Flame.. 

The  latter,  a  faintly  luminous  halo  (the  "outer  veil"),  sur- 
rounds the  tlanu'  on  all  sides,  and  is  its  hottest  pcii'liou. 

The  Miaxinnira  of  teui])eralure  is  a  little  tibot'n  the  poiut  of 
the  luminous  cone,  where  also  is  found  the  highest  oxiilizing 

power;  while  just  within  the  luminous 
jioint  high  temperature  and  the  presence 
of  free  carhon  co-o])erate  to  produce  the 
most  energetic  rt'iliiriiii/  action. 

Liiminofiiti/  of  Flaiius. — The  luminos- 
ity of  flames  varies  between  wide  limits, 

from  the  faintly  luminous  and  (in  day- 
light) almost  invisible  flames  of  liydro- 

gen,  carbonic  oxide,  or  suljihur,  to  the 

intense  brilliancy  of  the  "  Bude  light,"  in 
which  coal-gas  is  burnt  with  pure  oxy- 

gen, and  of  the  magnesium  llauie.  Frank- 
land  has  shown  that  faintly  luminous 
flames  may  become  inteii.sely  so  when  the 

gases  are"  strongly  compressed  during combustion.  Under  ordinary  circum- 
stances, however,  useful  luminosity  is  de- 

pendent upon  the  presence  in  the  flame 
of  a  sufficient  (yet  not  excessive)  amount 
of  a  highly  heated  solid  :  usually  carbon, 
which  in  ordinary  candle,  lamp,  or  gas 
flames  is  liberated  from  the  combustible 

gases  by  the  influence  of  the  high  tem- 
perature of  the  exterior  portions  of  the 

flame,  through  which  no  free  oxygen  can 
pass  inward.  But  when  illuminating  gas 
is,  previous  to  combustion,  mixed  with 
air  or  oxygen  suthcient  for  the  complete 
combustion  of  all  its  ingredients,  the 

separation  of  carbon,  and  consequent  lu- 
mmosity,  will  be  suppressed,  while  the 
temperature  is  greatly  increased.  This  is 

the  principle  upon  which  the  "  Bunsen 
burner"  is  based,  the  body  of  whose  flame 

represents  the  blue  cup  (Xo.  2)  or  the  "oxidation  cone"  of 
the  lilowpipe.  By  varying  the  supply  of  air  the  flame  may 
thus,  at  will,  be  liiadeto  exert  an  oxidizing  or  a  reducing 
■effect — a  principle  of  most  important  practical  application 
in  the  management  of  the  reverberatory  and  gas  furnaces 
used  in  metallurgical  operations,  where  the  flame,  urged 
■either  by  draught  or  blast,  or  by  botli  combined,  is  readily 

varied  in  character  to  suit  the  re'quirenients  of  any  stage  or kind  of  process. 
The  ti-mperafure  of  flames  depends  primarily  upon  the 

nature  of  the  fuel,  upon  the  rapidity  and  completeness  of 
combustion,  and  upon  the  amount  of  inert  gas  mixed  with 
the  active  ingredients.  The  hottest  flame  is  that  of  pure 
hydrogen  burning  with  half  its  bulk  of  pure  oxygen  :  but 
a  hydrogen  flame  burning  in  air  is  less  hot.  because  four- 
fifths  of  the  air  is  an  inert  gas  (nitrogen),  which  has  also  to 
he  heated.  Still  less  hot  is  the  flame  of  coal-gas  in  air,  be- 

cause it  consists  in  part  of  carbon,  whose  combustion  gen- 
erates less  heat  than  does  that  of  hydrogen. 

The  measurement  of  flame  temperatures  is  a  matter  of 
very  great  difficulty.  The  following  are  the  values  for  the 
hottest  portions  of  a  few  flames  which  have  been  subjected 
to  experiment : 

Bunsen  flame  (non-luminous). . ..  1,360°  C.  (Rossetti). 
Stearin  candle-flame        940°  C.         " 
Locatelli  lamp-flame        835°  C.         " 
Alcohol  flame     1.180°  C. 
Gas  flame  (argand  burner)     1,373°  C.  (Crova). 

According  to  Rogers  (Silliraan's  Journal,  43,  p.  301),  the 
flame  of  the  common  blast-lamp  is  about  150'  hotter  than 
that  of  the  Bunsen  burner,  while  the  flame  of  burning  mag- 

nesium occupies  an  intermediate  position,  being  at  least  50' 
lower  than  the  blast-lamp  flame. 

The  color  of  flames  depends  in  part  upon  tlie  substances 
that  are  vaporized  within  them,  and  is  very  characteristic, 
especially  when  observed  with  the  spectroscope.  Thus 
compounds  of  sodium  (such  as  common  salt)  produce  a 
yellow  tint ;  copper,  green  and  blue  ;  calcium  (lime),  orange- 
red  ;  stroni  ium.  crimson  ;  potassium,  violet,  etc.  Such  flames 
show  bright  line  spectra;  the  spectrum  of  ordinary  illumi- 
nants,  however,  is  simply  that  of  solid  incandescent  carbon 

heated  to  a  temperature  of  rather  more  than  1,000°.  It  is  a 
continuous  spectrum  with  the  maximum  of  energy  in  the 
infra-red.  Of  the  apparent  light^giving  area  of  ordinary 
gas-flames,  only  about  1  per  cent,  is  actually  occupied  by 

luminous  particles.  A  bat's-wing  burner,  for  instance,  of  5 
sij.  inches  apjiarent  area  will  not  exceeii  in  candle-power  an 
incandescent  lamp  of  the  same  temperature  the  area  of  the 
filament  of  which  is  '05  inches. 

Revised  by  E.  L.  Nichols. 

Fla'men  [Lat..  priest,  connected  either  with  Goth,  blijlan, 
worship,  or  with  Sanskr.  brahman-,  jiriest] :  a  Roman  priest 
devoted  to  the  service  of  one  deity.  They  were  at  first 
three  (established  by  Xuma),  but  were  increa.sed  ultimately 
to  fifteen,  constituting  two  distinct  classes — viz.;  (1)  the 
FUuiiineit  majorex,  consisting  of  oidy  three,  the  dialig, 
marfialis.  and  giiirinalis,  consecrated  the  first  to  Jupiter, 
the  secon<l  to  Mars,  and  the  third  to  the  deified  Romulus, 
and  selected  from  the  descendants  of  patricians  only ;  and 
(3)  the  tv/el\-e  Flamines  miniirex,  v/ho  usually  were  of  the 
plebeian  order.  The  office  was  for  life,  but  a  flamen  could 
forfeit  it  by  neglect  of  duty,  and  was  liable  to  removal  if  an 
ill-omened  event  disturbed  any  of  his  sacred  performances. 
Their  characteristic  dress  was  the  apex,  a  cap  either  conical 
or  close-fitting,  having  at  the  top  a  pointed  piece  of  olive- 
wood,  surrcjunded  at  its  base  by  a  lock  of  wool  {filum,  whence, 
according  to  Varro  and  Festus,  the  word  flamen  was  ob- 

tained, but  by  Plutarch  derived  from  pileum,ha.t),  the  Icena, 
or  mantle,  and  the  laurel  wreath.  The  most  distinguished 
of  the  flamcns  was  the  dialit,  who  was  required  to  be  the 
son  of  parents  united  in  marriage  by  confarreation.  The 
flamen  dialin  immediately  after  his  aiipointment,  though  a 
minor,  was  relieved  from  [jarental  control,  and  became  a 
sui juris.  He  was  never  required  to  give  oath,  had  a  seat 
in  tne  Senate  ex  officio,  and,  like  the  highest  officers  of  state, 
had  the  use  of  the  sella  curulis  (or  chair  of  state)  and  of  the 
to(/a  prcetexfa,  the  assistance  of  a  lictor,  the  right  of  sanc- 

tuary for  his  house,  and  the  high  prerogative  of  procuring 
pardon  or  respite  for  criminals.  On  the  other  hand,  the 

d('((/('.'*  suffered  numerous  restrictions  and  deprivations;  as, 
e.  g..  he  was  not  allowed  to  mount,  or  even  to  touch,  a  horse, 
wear  a  ring,  or  to  touch  a  dead  body.  lie  was  forbidden  to 
sleep  out  of  his  own  bed  for  three  consecutive  nights,  to 
leave  the  city  even  for  a  single  night  (a  rule  modified  by 
Augustus  and  Tiberius),  and  was  obliged  to  resign  and  re- 

main single  upon  the  decease  of  his  wife,  who  assisted  him 
in  the  performance  of  some  of  his  sacred  functions.  She 
was  called  flam inica.  and  was  subject  to  restrictions  like 
those  by  which  her  husband  was  fettered.  The  flamen  dialia 
was  chosen  by  the  Pontifex  Maximus  from  three  candidates, 
nominated  by  the  pontifices.  .See  Marquardt,  Homische 
Staatsverwaltung  (vol.  iii.,  pp.  313-323). 

Revised  by  G.  L.  Hendkickson. 

Flamengr,  flaa'meng,  Francois:  figure-painter;  b.  in Paris  in  1859  ;  pupil  of  his  father,  Leopold  Flameng,  the 
engraver,  and  of  Cabanel,  Hedouin,  and  Jean  Paul  Lau- 

rens; second-class  medal.  Salon,  1879:  medal  of  honor, 
Paris  Exposition,  1889;  Legion  of  Honor  1885.  An  artist 
of  fine  ability ;  among  his  most  important  works  are  The 
Oirondins  Summoned  (1879)  and  The  Bowlers  (1886). 
Grolier  and  Aldus  is  in  the  Grolier  Club,  New  York.  Stu- 

dio in  Paris.  W.  A.  C. 

Flamingro.  fla'a-minggS  [from  Portug.  flamingo  :  Span. 
flrnnenco;  cf.Prov. flanumt, 
flamingo,  pres.  partic.  used 
as  noun  of  flamar-.  to 
flame] :  a  bird  of  the  ge- 

nus Fhanicopterus;  distin- 
guished by  a  bill  bent  down- ward for  half  its  length  and 

provided  with  tooth-like  pro- 
jections, or  lamellie,  similar 

to  those  of  a  duck's  bill. The  neck  and  legs  arc  long, 

the  feet  webbed.  On  ac- 
count of  their  long  legs  the 

flamingoes  were  formerly 
classed  with  the  waders,  but 

they  seem  rather  to  be  aber- 
rant ducks,  and  are  now 

placed  with  those  birds  in 
the  order  Aitseres  or  Cfie- 
nnmorplia',  or  occasionally 

set  ajiart  in  the  order  Odon- toqlos.up.  .Several  species  are  _. 
,  ■'  ■    1     1  ■.■      '  ,-        -1  Flamingo. known    mliabitnig  tropical 

or  warm  countries,  the  most  familiar  being  Phcenicopterus 

antiquorum  of  Southern  Euroi>e  and  Northeni  Africa,  and 
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P.  ruber  of  troiiiciil  America,  tlio  Inttci-  still  occasidniiUy 
fouiiil  ill  Florida  and  along  the  (julf  coast.,  altliougli  it  has 
been  practically  extirpated  in  those  localities.  Flamingoes 
build  a  nest  of  mud  in  wet  localities,  or  even  in  the  water, 
anil  as  these  nests  are  built  on  year  after  year,  they  vary  in 
height  from  6  to  18  or  20  inches.  The  statement,  based  on 

an  old  account  of  Dampier's,  that  the  binls  sit  ov  stand 
astride  of  the  nest  is  erroneous,  for  their  legs  are  doubled 
beneath  them  in  the  usual  manner  of  birds.  A  curious, 

snuill  Haniingo  {Pha'/iicoparrus  aiuliuum)  is  found  in  the 
Andes.  P.  A.  Lucas. 

Flaiiiiii'ian  Way  [tran-slation  of  Lat.  Via  Flaminia;  via, 
way  +  F I  ami  n  id,  fem.  of  Flaminias.  jiertaining  to  Flami- 
nius]:  the  jirincipal  northern  road  which  led  from  ancient 
Home.  It  was  laid  out  from  the  Flaminian  gate  of  Rome 
to  Arimiimm  by  G.  Flaminius  the  Eider  in  220  b.  o.,  during 
his  censorship,  and  with  its  subsequent  extensions  and 
tiranehes  finally  reached  nearly  all  the  large  towns  of  North- 
<.'rn  Italy.     Its  remains  are  still  visible  at  various  points, 

Flaiiiiiii'iiiis,  Titus  Quintius  :  a  general  of  tlie  Romans  ; 
b,  about  2;iO  B,  c. ;  became  quiEstor  in  lit!)  and  consul  in  198  ; 
invaded  Epirus,  which  he  subjugated :  gained  in  1!I7  the 
great  battle  of  Cynoscephahe  over  Philip,  the  last  King  of 
Macedon ;  proclaimed  at  the  Isthmian  games,  in  196,  the 
ii\dependence  of  Greece  ;  overthrew  the  tyrant  Nabis  in  the 
Peloponnesus  in  195;  triumphed  in  194:  was  ambassador 
to  Greece  in  192-190 ;  censor  in  IW) ;  envoy  to  Prusias  of 
Bithynia  183,  designing  to  arrest  Hannibal,  wdio  was  an 
exile  there.  D.  about  174  B.  c. — His  brother,  Lucius  QuiN- 
Tius  Plamininus.  was  an  able  general  and  admiral,  notorious 
for  vice  and  cruelty. 

Flainin'illS,  Gaius  :  a  Roman  of  plebeian  bii'th  ;  became 
tribune  232  B.  c,  and  carried  an  agrarian  law  against  tlie 
strongest  opposition ;  was  prietor  in  227 ;  as  consul  in  223 
defeated  the  Insubrian  Gauls  and  triumphed,  but  was  de- 

prived of  his  ollice  by  the  senate  ;  was  magister  equitum  to 
M.  Minucius  Rufus  221,  but  both  had  to  resign  immediati'ly, 
on  account  of  the  squeaking  of  a  mouse,  an  evil  oriien  ;  was 
one  of  the  censors  in  220,  and  constructed  the  Flaminian 
Way  and  the  Flaminian  Circus;  again  consul  in  217: 
marched  against  Hannibal,  and  was  defeated  and  slain  in 
the  battle  of  Lake  Thrasymene,  .June  23,  217  B.  c.  Fla- 

minius was  a  man  of  singularly  bold  and  decided  character, 
hated  by  the  aristocrats  and  idolized  by  the  common  people. 
—  His  son,  Caius  Flaminius,  was  an  able  general,  consul  in 
187  B.  c. 

Flainmarioii,  fla'a maa'ri-oiV,  Camille:  astronomer;  b. 
at  Moiitigiiy-le-Roi,  Haute-Marne,  France,  Feb.  25,  1842: 
studied  in  the  imperial  oliservatory  from  1858  to  1802,  when 
he  became  editor  of  Cosmos.  In  1865  he  was  appointed  sei- 
entiflc  editor  of  the  Siecle ;  in  1868  made  several  balloon 
ascensions  to  study  the  atmosphere  at  great  altitudes.  He 
has  written  a  number  of  books,  some  of  which  are  of  a 
jiopuhir  character,  including  La  Pluralite  des  Mondes 

Ilaliiti's  (1862);  Lph  Mondes  Imnqiiiitires  ef  Ics  Mondes 
iicV/.s  (18()4):  Les  3Ierveilles  Celestes  (l,S(i5);  Ih'eii-  dans  la Nature  (1866) :  Ilistuire  dw  Ciel  (1867) ;  Contem/itatiuns 
Scienlifigties  (1868);  Voyages  Aeriens  (1868);  Astr(})iomie 
siderale  (1879) ;  Astronomie  populaire  (1880) ;  Dans  le  Ciel 
et  siir  la  Terre  (1886) ;   Uranie  (1889). 

Flam'steed,  John;  first  English  astronomer  royal;  b. 
at  Denby,  Derbyshire,  Aug.  19,  1646;  graduated  at  ('am- 
bridge  University,  taking  M.  A.  there  in  1664 ;  early  began 
the  study  of  the  stars;  was  ordained  a  clergyman,  and  ob- 

tained tlie  living  of  Bristow,  Surrey,  in  1684.  He  had  been 
appointed  astronomer  royal  in  1675,  and  finisheil  the  ob- 

servatory of  Greenwich  in  1676.  Here  he  passed  his  life  in 
observation,  determining  the  position  of  2,934  stars  ;  erected 
a  mural  arc  in  Sept.,  1689 ;  quarreled  with  Sir  Isaac  New- 

ton, but  ultimately  adopted  his  philosophy.  His  great 
work  was  lUstoria  Cmlestis  BritanniccB,  published  in  1725 
in  3  vols.,  the  first  trustworthy  catalogue  of  the  fixed  stars. 

D.  at  Bristow,  Dec.  31,  1719.  " 
Flanders:  the  territory  formerly  comprising  two  prov- 

int^es  of  Belgium  (East  and  West  Flanders),  the  southern 
portion  of  the  province  of  Zealand,  in  the  Netherlands,  and 
two  departments  of  France  (Nord  and  Ardennes).  In  the 
latter  part  of  the  ninth  century  this  territory  was  given  by 
the  French  King  Charles  the  Bald  as  a  fief  to  his  son-in- 
law,  Baldwin  with  the  Iron  Arm,  Count  of  Vldndergan, 
who  gave  the  country  its  name,  and  who  by  his  prudent 

management  laid  the"  foundation  of  that  agricultural,  in- 

dustrial, and  commercial  prosperity  which  soon  afterward 
made  it  powerful.  A  spirit  of  independence  and  republi- 

canism sprang  up  with  material  success,  and  the  relations 
between  the  Flemish  towns  and  the  Counts  of  Flanders  was 
often  very  loose.  On  the  marriage  of  Marguerite  of  Flan- 

ders to  Philip  the  Bold  of  Burgundy  (l:iN4),  h'landers  be- 
came united  to  Burgundy,  and  a  century  later  (1477),  on  the 

death  of  Charles  tlie  Bold,  it  passed,  toget  her  wit  li  that  coun- 
try, to  the  house  of  Hapsbiirg  by  the  marriage  of  Mary  of 

Burgundy  to  the  Archduke  Maximilian.  On  iTie  abdication 
of  Charles  V.,  in  1556,  Flanders  and  Burgundy  came  into 
the  possession  of  the  Spanish  line  of  the  house  of  Ilapsburg 
with  Philip  II.,  but  the  territory  of  Flanders  was  soon  con- 

siderably diminished,  a  northern  portion  of  it  being  trans- 
ferred tcj  the  States  General  by  the  Peace  of  Westphalia 

(1648),  and  a  southern  portion  being  conquered  by  Louis 

XIV.,  and  secured  to  him  by  the  Peace  of  I'trecht  (1713). 
The  remainder  of  Flanders  fell  again  by  the  Congress  of 
Rastadt  (1714)  to  f  lie  Austrian  line  of  the  house  of  Ilaps- 

burg, but  in  1794  it  was  conquered  by  the  French  and  in- 
corporated with  the  French  republic,  and  afterward  with 

the  empire,  until  the  Congress  of  Vienna  (1814)  conferred 
the  territory  on  the  kingdom  of  the  Netherlands,  to  which 

it  remained"  united  until  the  formation  of  the  kingdom  of Belgium  in  1831,  when  most  of  it  was  incorporated  in  that 
country.  But  under  all  these  changes  Flanders  was  always 
rich  and  prosperous,  for  it  was  industrious  and  enterprising, 
and  it  was  always  independent  or  fighting  for  its  independ- 

ence. Flemish  influence  on  commerce  and  industiy,  on 
literature  and  art,  on  morals  and  fashions  in  Europe,  has 
been  very  considerable,  and  to  the  student  who  wishes  to 
understand  the  relation  between  energy  and  prosperity, 

and  between  prosperity  and  moi-als,  its  history  is  a  rich 
source  of  information.  See  Flemish  Language  and  Liter- 
ature. 

Flanders,  East,  province  of  Belgium,  bounded  N.  by 

Holland:  area,  1,158  sq.  miles.  Pop. '(1896)  1,002,300;  865-5 to  the  sq.  mile.  It  is  the  most  thickly  peopled  region  in 
Europe.  Its  surface  is  a  low  and  level  plain  belonging  to 
the  Scheldt  basin.  Its  soil,  though  in  many  jilaces  sandy, 
has  been  made  exceedingly  fertile  by  spade  cultivation  and 
an  excellent  system  of  manuring.  Flax  and  hemp  are  its 
most  valuable  productions:  linen,  laces,  damasks,  and  bob- 
binet  its  most  valuable  manufactures.  The  principal  towns 
are  Ghent  and  Dendermonde. 

Flanders.  West,  province  of  Belgium,  bounded  N.  by 
the  North  Sea  and  W.  ami  S.  by  France;  area,  1.249  sq. 
miles.  Pop.  (1896)  781,261.  The  surface  is  flat,  for  the 
most  part  belonging  to  the  Scheldt  basin,  but  with  a  range 
of  low  sandy  hills  along  the  coast.  Its  soil  is  sandy,  but 
well  cultivated  and  fertilized,  though  not  so  productive  as 
that  of  East  Flanders.  The  princii)al  towns  are  Bruges 
and  Ostend. 

Flandrin,  flmiii'dniiV,  Jean  Hipi'olvtk  :  historical  and 
portrait  painter;  b.  in  Lyons,  Mar.  23,  1809.  Pupil  of  the 
sculpior  Legendre,  of  Revoil  at  Lyons  Academy,  and  of 
M.  Ingres;  Grand  Prix  de  Rome  (1832);  officer  Legion  of 
Honor  (1853).  He  was  very  poor  in  the  earlier  part  of  his 
career,  but  obtained  recognition  on  his  return  to  Paris  from 
Rome  in  1838.  His  portraits  are  excellent,  and  his  decora- 

tive work  is  notable  for  its  attention  to  form,  and  is  strong 

in  color  quality.  He  executed  frescoes  in  St.-Germain-de- 
Pres  (1842-61)  and  St.  Vincent  de  Paul  (1850-54),  Paris,  St. 
Paul,  Nimes  (1847-49),  and  other  churches,  and  in  the  Con- 

servatoire des  Arts  et  Metiers,  Paris  (1854).  One  of  his  im- 
portant pictures.  Dante  and  Vergil  (1835).  is  in  the  Lyons 

JIuseura,  and  a  Study  of  a  Figure  (1855)  and  Portrait  of  a 
Young  Oirl  (1863)  are  in  the  Louvre.  Other  portraits  are 
in  the  Versailles  Museum.  D.  in  Rome,  Slar.  21,  1864. 

—His  brother  Jean  Paul  (b.  in  Lfons,  May  8.  1811)  is  a  land- 
scape-painter whose  works  arc  in  the  museums  of  Lyons  and 

Nimes.  William  A.  Coffin. 

Flannel  [Fr.  Hanelle  ■.lia\.  flanella,  derived  from  Celt. 

vlan-,  wool,  or  po"ssibly  from  haX-filnm  +  lana  (?)]  ;  a  fabric formerly  made  of  wool  alone,  and  still  chiefly  made  of  that 
filler:  but  there  are  silk-mixed,  linen-mixed,  cotton-mixed, 
and  all-cotton  flannels.  Flannels  with  a  cotton  warp  are 
called  dometts.  All-cotton  goods,  baize-woven  and  having 
a  dense  nap  on  one  side,  are  called  canton  or  cotton  flan- 

nels. In  general  flannels  have  a  loose-twisted  yarn,  and 
hence  their  superior  warmth.  There  are  many  varieties — 
some  twilled  and  others  not — from  the  translucent  gauze 
undershirting  to  heavy  homespun  flannels.     Choice  flannels 
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are  iisi'tl  for  iiipn's  suits  ami  for  ladies'  opera-cloaks.  JIany 
fancy  Ihiniiels  are  now  printed  in  colors.  The  best  flannel 
is  made  in  the  neif^hborhood  of  Welshpool  and  Newtown,  in 
Wales,  from  the  wool  of  the  Welsh  mountain-sheep,  and  is 
commonly  known  as  Welsh  flannel.  Larj;e  ((uantities  are 
also  nnide  in  West  Lancashire.  West  Vorkshire,  ami  the 
neighborhood  of  Leeds.  Fine  li^ht  flannel  is  also  made  in 
France  and  IJelfjinm,  approaching  in  quality  to  French 
merinos,  though  much  .softer. 

Flat:  a  musical  character  (|,).  the  effect  of  which  is  the 
lowering  of  the  note  to  which  it  is  prefixed  a  semitone.  On 
the  organ  and  other  keyed  inst  ruments  each  black  (or  short) 
key  is  the  flat  of  the  white  key  on  the  right  hand,  and  also 
the  sharp  of  the  white  key  on  the  left.  But  as  E  and  F, 
B  and  C,  are  only  a  semitone  apart,  and  have  therefore  no 

intervening  black  key,  h\  and  ( '|,  are  i)roduced  by  striking 
the  white  keys  K  and  B,  being  the  next  on  the  left  hand 

respectively.  "  A  doulile  fl.'it  (|,|,)  lowers  a  flattened  note  two semitones.  An  acriden/nl  flat  is  one  which  affects  only  a 
single  note  or  its  repetitions  in  the  same  bar,  except  wlien 
the  first  note  of  the  next  bar  is  a  mere  prolongation  of  the 
preceding  one.  One  or  more  flats  placed  at  the  clef,  as  B, 
E,  A,  D,  etc.,  aflfeet  all  the  notes  of  similar  name  in  every 
octave  throughout  a  movement,  unless  contradicted  by  a 
natural  (■;).  Revised  by  Dudley  Buck. 
Flatbow  Indians:  See  Kitu.vahan  Ixdians. 

Flatfish:  See  D.ui,  Fisheries,  and  Pleuronectid^. 
Flathead  Indians:  See  Salishax  Indians;  also  Siouan 

Indians. 

Flathead  River:  See  Clarke  River. 

Flattery,  Cape:  See  Cape  Fl.itterv. 
Flatworins  :  translation  of  the  scientific  name  Plathel- 

MixTHES  ((/.  v.).  a  grand  division  of  the  animal  kingdom  con- 
taining the  flukcworms,  tapeworms,  etc.  Most  of  the  species 

of  flat  worms  are  parasitic. 

Flanbert,  flw  bilr',  Gustave  :  author;  b.  at  Rouen,  Dec. 
li?,  182L  He  first  studied  medicine,  but  aftcrwanl  devoted 
himself  entirely  to  literary  studies.  Originally  a  pupil  of 
Victor  Uugo  and  Byron,  he  broke  off  from  the  romantic 
school  and  became  one  of  the  forerunners  or  first  repre.senta- 
tives  of  the  realistic  or  naturalistic  school.  His  first  book, 
Madame  Bonirij  (2  vols.,  1857),  was  an  unqualified  literary 
success,  but  met  with  great  o|)position  on  account  of  its 
moral  bearings.  His  second  book,  Salammbo  (1862),  which 
has  Carthage  at  the  time  of  the  Second  Punic  war  for  its  scene, 
also  made  a  great  sensation,  though  also  encountering  consid- 

erable opposition  from  the  archaeologists.  D.  in  Paris.  Mav  10, 
1880.    See  his  Life  by  Tarver  (London  and  New  York,  1895). 

Fla'vel,  John  :  English  Nonconformist  clergyman  ;  b.  in 
Bromsgrove,  Worcestershire,  about  1630;  was  educated  at 
Oxford,  and  became  rector  of  Dartmouth  in  1656,  but  was 
ejected  for  nonconformity  in  1663,  and  afterward  preached 
in  private  houses.  His  works  are  highly  prized,  and  among 
them  are  HusbninJri/  SpiritiiaUzed  (London,  166!));  A 

Saint  Indeed  (Uil-i);'  Divine  Cmiducf  (1678);  Tlie  Touch- stone of  Sincerity  (167!)) ;  Per.sonal  Meformation  (1691) ; 

Exposition  of  tlie  Assembly's  Catechism  (1698) :  Ttie  Soul 
of  3Ian  (16!)8).  His  complete  Works  were  published  in 
Newcastle  (6  vols.,  1701  ;  3d.  ed.  1797).  D.  at  Exeter,  June, 
29,  1691. 

Flaria'nns :  patriarch  of  Antioch  ;  b.  about  309  a.  d. 
In  early  life  he  was  a  lay  monk,  zealous  for  the  faith,  and 
according  to  Tlieodoret,  he,  with  Diodorus,  his  associate, 
first  devised  the  choir  and  introduced  the  responsive  singing 
of  the  Psalter.  In  381  a.  d.  he  was  chosen  Bishop  of  An- 

tioch to  succed  Jleletius,  but  was  not  fully  acknowledged 
by  all  factions  until  390.  In  387  he  interceded  with  Tlieo- 
dosius  the  Great  for  the  Seditious  people  of  Antioch.  He 
strongly  opposed  .Irianism  and  the  Mersulians,  and  died  in 
404  a.  d.  Chry.sostom  was  one  of  his  pupils. — Another 
Flavianus  was  Bishop  of  Antioch  from  498  until  in  512 
he  was  banished  to  Petra,  where  he  died  in  July,  518  a.  d. 
He  is  commemorated  as  a  confessor  by  the  Roman  Catholic 
Church  July  4. 

Flavianus,  Saint  :  ecclesiastic  ;  became  Bishop  of  Con- 
stantinople 446  A.  D.,  and  was  from  the  first  opposed  by 

Theodosius  II.,  the  emperor,  who  favored  the  Kutychian 
heresy.  Flavianus  called  a  synod  which  deposed  anil  ex- 
comnnmicated  Eutyclii's  (448),  but  in  449  the  emperor  con- 
veniMl  a  council  al-  Kphesus  (the  robber  council),  jiresided 
over   by   Dioscurus,  Bishop   of  Alexandria,   who   was   the 

enemy  of  Flavianus.  The  hitler,  who  was  present,  was  de- 
posed and  ordered  to  be  banished,  but  was  set  upon  and  60 

beaten  bv  the  Hgvptian  pattv  that  he  died  at  Ilvpepe,  Lyd- 

ia,  Aug. '11,449  Lu.  ' Fla'vine  :  a  preparation  of  Quercitron  Bark  (;/.  v.). 

Fla'viiis  :  the  name  of  many  eminent  Romans,  mostly  of 
thi^  gens  Havia,  an  ancient  plebeian  stock,  but  many  of  the 

Elavil  who  figure  in  history  were  undoubtedly  not' of  this 
gens,  and  were  indeed  not  even  Romans  in  a  strict  sense. — 
On.eus  Flavius,  a  Roman  jurist  who  was  curule  a'dile  in 
304  I).  ('.,  was  the  son  of  a  freednian  and  secretary  to  Appius 
Clauiiius  Ca'cns.  His  publication  of  the  Jus  Flariaimm, 
embracing  the  secret  rules  of  judicial  procedure,  hitherto 
known  only  to  pontiffs  and  patricians,  caused  great  indigna- 

tion, and  made  him  exceedingly  popular  with  the  common 
people. — Vespasian,  Constantine  the  Great,  and  many  other 
Roman  emperors  bore  the  name  of  Flavins. 

Flax  [O.  Eng.  fleax  :  Mod.  Germ.  Flachs]  :  ,a  jilant  im- 
portant as  the  source  of  the  fiber  from  which  linen  cloth  is 

uuide.  and  of  flax  seed.  Like  the  more  important  cereal 
grains,  fiax  was  known  throughout  the  ancient  seats  of 
civilization  in  the 

East.  It  is  I  here- 
fore  imjiossible  to 
determine  where 
it  originated.  It 
is  known  through- 

out th(!  civilized 
world,  and  is  val- 

ued as  an  almost 

indispensable  ad- 
junct of  civiliza- 
tion. Its  botani- 

cal name  is  Li- 
niim  usitatissi- 
mum.  The  genus 
LInnm  contains 
several  species,  of 
which  this  is  the 

only  one  of  espe- cial value  or  of 

commercial  im- 
portance. The 

plant  is  an  an- nual of  quick 
growth,  and  probably  a  race  which  originated  from  a  species 
still  indigenous  to  Southern  Europe.  It  grows  from  1  to  3 
feet  liigh.  The  leaves  are  alternate  upon  the  straight  slen- 

der .stem  and  branches.  The  flowers,  which  are  in  loose  ter- 
minal panicles,  are  blue,  about  an  inch  in  diameter,  having  a 

calyx  of  five  sepals,  a  corolla  of  five  petals,  five  stamens,  and 
a  pistil  having  five  styles.  The  petals  drop  within  a  few 
hours  after  the  flowers  open,  and  the  seed-heads,  called  bolls, 
form  rapidly,  becoming  finally  nearly  globular.  These 
consist  of  ten  cells,  each  containing  a  flat  oval  seed  of  a 
reddish-brown  color,  very  smooth  and  glossy.  When  the 
plant  grows  by  itself  in  good  soil,  it  branches  freely,  blos- 

soms profusely,  and  yields  a  proportionately  large  quantity 
of  seed.  When,  however,  many  plants  are  crowded  together, 
each  one  grows  as  a  single  upright  stem,  bearing  a  few  blos- 

soms and  little  fruit  at  the  summit.  The  valuable  portions 
of  the  plant  are  the  fibrous  coating  of  the  stalk,  and  the 
seed.  The  stalk  is  a  woody  cylinder,  more  or  less  pithy 
and  hollow  when  dry,  and  inclosed  in  a  bark  consisting  of 
long,  strong,  silky  filjere  cemented  together  by  a  kind  of 

glue,  and  encased'in  an  outer  bark  or  skin,  which  adheres 
as  if  glued  to  the  fiber.  The  fiber — when  freed  from  all 
else,  so  far  as  possible,  by  the  processes  of  rotting,  to  de- 

stroy the  glue  ;  breaking,  to  free  it  from  the  woody  part  of 

the  "stalk  ;  scutching,  to  whip  out  the  small  particles  of  bark and  stalk  adhering  ;  hatcheling,  to  straighten  it  aiul  free  it 
from  tangles — is  nearly  pure  bast,  of  a  light  grayish-brown 
color  inclining  to  green,  exceedingly  tough,  adapted  to  spin- 

ning and  weaving,  capable  of  being  bleached  to  snowy 
whiteness  and  of  taking  a  variety  of  colors  in  dyeing,  which 
it  holds  faster  than  cotton,  though  it  does  not  take  readily 
so  nianv  dves. 

The  ulti'mate  filaments  are  hollow,  thick-walled,  and  thus 
nearly  solid  cylindrical  cells,  which  are  terminated  Viy  ex- 

ceedingly atte'nuated  points.  They  are  semi-transparent, of  a  silky  luster,  and  under  the  microscope  the  walls  of  the 
tube  a])|iear  like  a  double  line  through  the  center.  These 
filaments  vary  in  thickness  from  ̂ futh  to  j-s'insth  of  an  inch. 

Flax  {Linum  usitatissimum). 
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accoriliiig  to  llu'  im'iisuroments  of  Mr.  .lolm  I'liin.  wlio  (In- 
scribes the  cells  as  jointed,  apparently  like  the  stalks  of  the 

bamboo  cane.  (See  Fibek.)  When  the  fiber  is  separated 
from  the  bark  and  wood  of  the  stalk,  as  above  indicated,  it 

appears  in  market  in  two  princi|ial  forms — namely,  "  dressed 
flax  "  and  "  low,"  which  are  each  of  several  (|ualities. 

The  seed  consists  of  the  embryo  or  keriirl  and  its  outer 
coverings,  principally  its  reddish-brown  shell,  which  is  very 
mncilagiuoiis,  yielding,  particularly  to  hot  water,  a  thick, 
glairy  gum,  becoming  quite  viscid  when  cold.  The  kernel 
is  rich  in  a  valuable  oil,  which  possesses  the  property  of 

"  drying "  or  hardening  on  exposure  to  the  air  to  a  re- 
markable degree  (see  Lin.seed  Oil),  by  which  process  of 

drying  it  gains,  instead  of  losing  weight.  I'owdered  flax- 
seed and  powdered  (jil-cake  (linseed  meal)  are  much  used 

in  medicine  and  surgery  for  poultices,  epithems,  etc.,  and 
are  useful  on  account  of  their  long  retention  of  heat  and 
moisture.  The  cake  remaining  after  the  oil  is  extracted 
frtim  the  s(ieds  makes  when  ground  an  exceedingly  palatable 
and  nutritious  food  for  aninuils,  largely  used  in  the  U.  S. 
and  Great  Britain  for  fattening  animals  and  milch  cows. 

Flax-culture. — ]<"'lax  is  a  plant  of  rapid  growth,  and is  sown  in  Ajjril  or  May  and  harvcstcid  early  in  August. 
When  raised  f(jr  seed  it  makes  considerable  drafts  upon  the 
soil,  which  should  therefore  be  rich  ami  in  fine  tilth.  As  it 
is  almost  impossilile  for  manure  to  be  evenly  distributed 
through  the  soil  the  first  season,  it  is  best  to  grow  flax  upon 
land  heavily  dunged  the  previous  year  as  for  a  corn-crop, 
but  dressed  the  same  season  with  wood-ashes  or  some  other 

'■  hand  manure  "  which  can  be  evenly  applied  and  is  adapted 
to  the  wants  of  the  land.  Good  wheat-soils  are  especially 
favorable  to  flax.  Heavy  clays,  coarse  gravels,  light  sands, 
and  peaty  soils  are  not  so.  Moderately  stiff  soils  should  be 
plowed  in  autumn,  light  ones  early  in  the  spring.  As 
soon  as  weeds  begin  to  germinate  and  gi'ass  to  grow  the 
land  should  be  thoroughly  and  evenly  plowed  and  har- 

rowed. If  the  weather  be  not  favorable  to  sow,  the  harrow- 
ing may  be  repeated,  and  thus  successive  crops  of  weeds 

killed  in  the  seed-leaf.  Finally,  when  tlie  grcjund  is  warm 
in  spring  the  seed  should  lie  sown.  The  practice  in  Eu- 

rope is  to  sow  very  early ;  in  the  U.  S.  flax  should  not  be 
sown  until  after  the  oat-crop  is  in — say  from  Apr.  15  to 
May  1  in  the  Middle  States.  The  quantity  of  seed  sown  to 
the  acre  depends  upon  the  object  for  which  the  crop  is 
raised  ;  if  principally  for  seed,  half  a  bushel  to  three  pecks 
is  used  ;  if  for  fiber  mainly,  a  busliel  to  a  bushel  and  a  half 
is  employed.  It  is  very  important  that  the  sowing  should 
be  even,  for  otherwise  the  tendency  to  branch  is  great,  and 
those  plants  which  are  less  crowded  will  grow  coarser  and 
larger,  ripen  their  seed  unevenly,  and  cause  the  crop  of  lint 
to  be  of  unequal  fineness,  and  to  leave  nuich  more  of  the 
fiber  in  the  tow  than  otherwise  need  be.  Flax  should  be 

sown  as  carefully  as  fine  grass-seed,  and  to  enable  the  sower 
to  handle  it  more  easily  it  is  sometimes  soaked  a  short  time 
in  cold  water  and  then  rolled  in  plaster.  It  should  be  har- 

rowed in  evenly  with  a  light  harrow,  or,  better,  put  in  with 
an  improved  grain  drill.  Some  farmers,  who  raise  flax  for 
the  lint  principally,  preferring  that  no  horse  should  tread 
upon  the  land  after  sowing,  brush  the  seed  in  witli  a  heavy 
hand  bush  harrow,  made  like  a  stable  broom  by  inserting 
short  pieces  of  Ijrush  in  a  hard-wood  head  5  or  (5  feet  long. 
This  is  drawn  over  tlie  ground  by  means  df  liandles  attached 

at  right  angles,  or  nearly  so,  to'  the  Ijrush.  It  is  most  im- portant that  the  flax  sliould  get  the  start  of  the  weeds,  and 
when  it  is  about  3  or  4  inches  high  it  should  be  carefully  ex- 

amined, and  if  necessary  weeded  at  once — an  operation' best done  in  moist  weatlier  and  by  women  and  children,  who  go 
upon  the  crop  without  shoes,  and  work  facing  tlie  wind,  so 
that  the  breeze  may  favor  the  downtrodden  plants  to  rise 
again.  It  is  better  to  let  the  weeds  grow  than  to  weed  the 
crop  after  the  plants  are  6  or  8  inches  high,  or  to  do  this 
hurriedly,  mashing  and  bruising  the  plants.  After  this  the 

crop  is  "  laid  by  "  until  puUing-time. 
^  Pulling. — Flax  is  ready  to  pull  when  it  changes  color  de- 

cidedly after  blooming,  becoming  of  a  yellowish  or  golden- 
brown  color,  two-thirds  of  the  bolls  being  plump  and  be- 

ginning to  turn  brown,  and  the  leaves  having  shriveled 
and  dried  upon  the  lower  half  of  the  yellow  stalks.  Pull- 

ing should  take  place  a  little  earlier  than  we  describe  if  lint 
be  the  principal  object,  but  a  little  later  if  the  seed  pays 
best.  This  is  done  by  grasping  a  handful  of  stalks  in  one 
hand  near  the  tops,  and  then  pulling  them  with  both  hands, 
giving  a  steady ^erifc,  so  to  speak.  This  handful  is  not  laid 
down,  but  held  while  other  haudfuls  are  pulled,  until  as 

much  is  gathered  as  can  convi'ni<-nlly  be  grasped:  then  it 
is  bound  after  "  butting  "  the  roots  even.  Stalks  which  fall 
out  and  scatter  are  used  for  bunds.  These  bundles  are  set 
up  in  long  shocks,  to  become  cured  thoroughly  before 

stacking.  I'he  drying  process  is  greatly  shortened  it.  in- 
stead of  binding  as  so<in  as  pulled,  f  lie  gavels  are  spread  out 

on  the  ground,  so  as  to  be  turned  and  sunned  on  both  sides 
before  binding. 

If  the  fiber  is  an  imiiortant  obje(-t  with  the  farmer,  the 
flax  should  be  pulled  as  described,  but  otherwise  it  may  be 
mowed  with  a  scythe  or  cradle,  or  with  a  reaper,  cutting 
close  as  possible  to  the  ground,  and  harvested  and  threshed 
in  the  same  manner  as  airy  other  grain  crop. 

IViresliing. — After  drying  and  standing  in  the  stacks,  or 
not,  as  the  case  may  be,  the  seed  may  be  threshed  off  by  a 
flail  or  by  beating  the  heads  of  the  sheaves  against  a  block 
of  wood,  which  easily  removes  the  bolls.  On  a  large  scale 
the  seed  is  most  easily  removed  by  holding  the  bundles 
spread  out,  fan-slia])ed,  upon  the  cylinder  of  a  threshing- 
machine,  the  "concave"  being  taken  off.  After  this  the 
flax  is  ready  to  be  subjected  to  the  process  called 

Retting  (rotting). — This  is  conducted  either  under  water, 
or  uiKju  the  grass,  where  the  flax  is  exposed  to  the  action  of 

the  (lew  and  sunshine.  In  "  water-rotting"  the  flax  is  sub- 
jected in  the  bundles  to  the  action  of  .s-o//  water  in  pools 

called  "  dams."  The  methods  of  setting  or  laying  the  bun- 
dles are  various,  and  the  rapidity  of  the  action  depends 

upon  the  warmth  and  softness  of  the  water,  varying  from 
four  to  fourteen  days.  It  is  more  uniform  if  it  does  not 
progress  very  rapidly.  During  the  whole  process  it  must 
be  kept  submerged,  being  weighted  with  stones.  Waters 
containing  iron  or  other  mineral  matters  are  likely  to  stain 
the  fiber  and  to  hinder  the  action.  It  requires  some  experi- 

ence to  know  exactly  when  to  remove  the  flax,  for  a  few- 
hours  may  make  a  considerable  difference  in  the  amount  of 
fiber  realized.  If  too  much  rotted,  the  lint  will  lircak  and 
tangle,  and  be  lost  in  the  tow.  If  too  little  rotted,  the  fiber 
will  break  up  with  the  stalk,  and  be  scutched  out  with  the 
shives.  When  the  rotting  (or  retting)  has  been  continued 
long  enough,  the  woody  part  of  the  haulm  se|iarates  easily 
and  completely  from  the  fibrous  bark,  which  itself  is  easily 
divided  upon  the  finger  into  individual  fibers.  Wlien,  how- 

ever, the  process  has  gone  too  far,  the  fiber  is  weakened,  but 
this  can  only  be  quickly  detected  by  the  most  experienced. 
When  sufficiently  rotted,  the  flax  bundles  are  lifted  from 
the  water,  opened,  and  spread  upon  the  grass  until  perfectly 
dry.  Then  they  are  rebundled  and  housed  until  they  can 
be  conveniently  subjected  to  the  next  process,  which  is 

Breaking. — This  is  accomplished  by  machines  called  flax- 
breaks,  which  are  variously  constructed,  but  all  accomplish 
the  same  end — namely,  the  breaking  up  of  the  stalks  with- 

out doing  violence  to  the  fiber.  A  flax-lireak  in  common 
use  and  easily  constructed  consists  of  several  liickoiy  slats 
hinged  at  one  end  up(m  a  form,  and  fastened  at  the  other 
(Mid  into  a  heavy  wooden  head.  These  slats  when  let  down 
occupy  a  horizontal  position,  and  shut  in  between  other 
similar  fixed  slats,  but  do  not  touch  them.  By  means  of  a 
handle  attached  to  the  head  the  movable  slats  are  raised  up 
and  down  liy  one  hand,  while  the  flax  held  in  the  other  is 

thrust  in  and  drawn  through,  and  thus  "  liroken,"  so  that 
the  "shives,"  or  pieces  of  broken  stalk,  or  "boon,"  may  be 
whipped  or  "scutched"  out. Scutching  or  swingeing  is  the  next  operation,  and  one 
performed  both  by  simple  hand-appliances  and  by  more 
complicated  machinery.  The  essential  implements  are  the 
scutching-block  and  the  scutching-knife.  The  former  is  an 
upright  hard-wood  board  set  in  a  block  or  fixed  in  any  con- 

venient place.  It  has  in  it  a  large  notch,  with  one  edge 
horizontal  and  cut  to  a  sharp  edge,  the  Ijevel  being  alto- 

gether upon  one  side.  This  notch  is  to  receive  a  handful 
of  flax,  which,  resting  ujion  the  sharp  wooden  edge,  hangs 
over  upon  one  side.  The  scutching-knife  is  made  of  hard 
wood  also,  and  must  be  9  or  10  inches  broad  and  very  thin. 

With  this  the  "  hand  "  of  flax  is  struck  sharj)  blows  as  it  is 
turned  in  the  notch,  the  knife  being  brought  down  close, 
parallel  with  the  side  of  the  board.  Thus  the  fiber  is  freed 
from  most  of  its  adhering  impurities,  and  in  this  condition 
is  usually  baled  and  marketed  in  the  U.  S.,  but  before  it  can 
be  spun  much  more  is  necessary.  In  this  condition  the  lint 

and  the  tow  remain  together,  only  the  coai-sest  tow  being 
separated  from  the  fiber  by  the  scutching  process. 

llatcheling  or  heckeling  consists  in  drawing  the  hands  of 
flax-fiber  through  combs  of  long  iron  teeth  set  filling  a 
circle  or  a  square.     The  instrument  is  called  a  "  hatchel " 
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or  "heckcl,"  iinil  tlioro  firo  iisiiiilly  two  liatchi'ls  used — ono 
course,  lor  a  iiri'liiniimry  (i|ii.Tidiiiri,  the  oilier  tine,  for  fiii- 
isliiii},'.  Tlie  Imiiil  of  (lax  is  lialclieleil  from  tlie  tips  to  tlie 
middle — first  one  half,  and  then  the  other,  the  low  beins 
left  in  the  teeth  of  the  hatehel,  and  the  teeth  beinj;  fre- 
(oiontly  eleaiKMi  of  the  same.  The  ends  aceomplished  by 
tliis  process  are  three — namely,  the  subdividinfj of  the  fibers 
into  their  finest  fflaments,  the  separation  and  removal  of 
all  broken  or  short  libers  (the  tow),  and  the  layinfj  of  the 
lint  parallel  and  untangled.  The  operation  requires  con- 

siderable skill,  and  upon  it  de[iends  to  a  great  extent  the 
value  of  tlie  result.  It  will  be  long  before  American  farm- 

ers to  any  great  extent  will  prepare  their  flax-fiber  for  mar- 
ket by  the  careful  dressing  practiced  in  Germany,  Holland, 

and  Great  Britain,  but  until  this  is  done  the  value  of  the 
crop  will  be  greatly  less  than  it  might  otherwise  be.  In 
general,  this  crop  is  and  will  be  cultivated  in  the  U.  S. 
mainly  for  the  seeil,  the  lint  being  roughly  treated  and  sold 
for  cordage  and  for  coarse  fabrics.  The  amount  annually 
produced  in  the  U.  S.,  according  to  the  census  of  18!)0,  is 
10,250,410  bush,  of  seed  and  241,389  lb.  of  fiber.  Minnesota, 
Iowa,  South  Dakota,  Nebraska,  Kansas,  and  Missouri  were 
the  largest  seed-producing  States  in  the  order  named,  and 
Illinois,  Kansas,  Michigan,  Virginia,  Ohio,  and  New  York 

led  in  the  production  of  fiber.  During  the  "  cotton-famine  " 
caused  by  the  civil  wai'  greatly  increased  interest  was  mani- 

fested in  flax-cnlture,  and  great  efforts  were  made  to  treat 
the  fiber  so  that  it  could  be  worked  upon  cotton  machinery ; 
but  these  experiments  resulted  in  no  marked  success,  and  were 
given  up  when  cotton  again  became  abundant.  Russia  is 
the  largest  flax-producing  country  in  Europe,  her  yield  be- 

ing about  tw(.)-thirds  of  tlie  whole  |:iroduetion.  The  total 
quantity  of  flax  fiber  produced  in  the  whole  of  Europe  is 
estimated  to  be  1,3.54,0(10.1  Kill  lb.,  distributed  as  follows: 

Russia,  900,000,000:  Austria-Hungary,  104,400,000;  Ger- 

manv,  97,200,000;  France,  79,200.000 ;'  Ireland,  46,800.000; 
Belgium,  48,200,000 ;  Italy,  43,200,000  ;  and  all  other  coun- 

tries, 36,000,000.  The  total  area  in  Europe  sown  with  flax 
aggregates  about  5,700,000  acres,  of  which  more  than  8,700,- 
000  are  in  Russia.    See  Flax,  New  Zealand. 

Revised  by  L.  H.  Bailey. 
Flax,  False :  See  Gold  of  Pleasure, 

Flax  Family :  the  Linaceit.  a  family  of  mostly  herbaceous 
flowering  plants,  with  regular  flowers,  and  superior  com- 

pound ovaries.  There  are  about  135  species  widely  dis- 
tributed in  temperate  and  tropical  climates.  The  most  im- 

portant species  is  the  flax  (Liiium  usitatissimum)  cultivated 
from  time  immemorial  for  its  bast  fibers.  In  North  Amer- 

ica there  are  twenty-two  native  species  of  flax  (Linum). 
Charles  E.  Bessev. 

Flax,  New  Zealand :  a  large  perennial,  liliaceous  plant 
(Phnrmium  ffiia.f),  native  of  New  Zealand,  and  grown  for 
its  fiber,  which  is  exported  to  some  extent,  and  used  as  a 
substitute  for  hemp,  which  is  inferior  to  New  Zealand  flax 
in  strength,  but  superior  in  durability.  The  fiber  is  obtained 
from  the  long  and  flag-like  leaves,  which  are  2  to  6  feet  long 
and  1  to  3  inches  broad.  In  the  U.  S.  the  plant  is  cultivated 
for  ornament.     See  Fiber.      * 

Flaxraaii,  John:  sculptor;  b.  in  York,  England,  July  6, 
1755  ;  the  second  son  of  Jolin  Flaxman.  \Then  he  was  only 
six  months  old  his  father,  who  had  gone  to  York  from  Lon- 

don, where  lie  had  failed  to  find  sufficient  work  in  his  trade 
of  modeler  in  plaster,  returned  to  the  capital,  taking  his 
family  with  him.  The  elder  Flaxman  was  a  good  workman  ; 
his  jilaster  casts  were  in  great  favor  with  artists,  and,  al- 

though not  an  artist  himself,  he  had  sense  and  perception 
enough  to  encourage  the  early  indications  of  talent  in  his 
afterward  famous  son.  Among  the  early  works  of  the  young- 

er Flaxman  were  liis  own  portrait-bust,  quarter  size,  mod- 
eled in  his  twenty-third  year,  two  statues,  Grecian  Comedy 

and  a  Vestal,  and  many  portrait-busts  of  his  friends.  Dur- 
ing his  youth  he  derived  a  large  part  of  his  support  from 

making  models  for  the  use  of  Wedgwood,  the  famous  maker 

of  fine  pottery.  In  1787  F'laxnian  went  to  Italy,  and  re- 
mained there  seven  years,  living  the  greater  part  of  that 

time  in  Rome.  While  in  Italy  he  made  for  Mrs.  Hare  Nay- 
ler  I  he  well-known  series  of  designs  in  outline  for  the  Iliad 
and  Odysaei/-  for  the  Oountess  Spencer  the  illustrations  to 
^schylus;  and  for  Mr.  Thomas  Hope  the  illustrati<ms  for 
the  Divina  Commedia  of  Dante.  While  in  Rome  lie  exe- 

cuted several  works  in  marble,  but  none  of  them  of  much 
importance,  if  we  except  the  Cephalus  and  Aurora,  a  com- 

mission from  Mr.  Thomas  Hope.     Shortly  after  his  return 

to  England  he  made  his  statue  of  Lord  Mansfield.  In  1797 
he  was  elected  an  associate  of  the  Royal  Academy,  and  in 
the  same  year  he  sent  to  the  exhibition  threi^  sketches  in  bas- 
relief  from  the  New  Testament  aiul  the  statue  for  the  monu- 

ment of  .Sir  William  Jones.  In  1800,  being  then  in  his  forty- 
fiflli  year,  Flaxman  was  elected  a  member  of  the  Royal 
Academy,  and  on  this  occasion  he  jircsentcd  to  the  Academy 
a  marble  group,  Apollo  and  Marpesna,  in  comiiliance  with 
the  rules  of  the  institution,  which  re(j\iire  from  e.ach  new 
member  a  specimen  of  his  skiU.  He  t\ow  produced  in  rapid 
succession  many  of  his  best  woi'ks — the  nionnment  in  mem- 

ory of  the  Baring  family;  the  Lushington  monument;  the 
monument  to  the  Counte.ss  Spencer;  to  Mrs.  Tighe,  the 

poetess ;  with  others  to  the  memory  of  the  Tarborough  fam- 
ily, to  Mr.  Edward  Balme,  and  to  the  Rev.  Mr.  Clewe. 

Among  other  statues  made  by  Flaxman  were  those  of  Sir 
Joshua  Reynolds,  of  Sir  John  Moore,  of  Pitt,  of  Joseph 
Warton,  of  George  Stevens,  of  the  Rajah  of  Tanjore,  of  the 
missionary  Schwarz,  of  Lord  Cornwallis.  and  of  Warren 
Hastings.  In  his  sixty-third  year  he  modeled  the  group  of 
tlie  Archangel  Michael  Vanqiiisliing  Satan.  In  1810  the 
Royal  Academy  created  a  professorship  of  Sculpture,  and 
requested  Flaxman  to  fill  the  chair.  He  gave  in  all  ten  lec- 

tures, and  these  are  the  subjects:  1,  English  sculpture; 
2.  Egy|)tian  sculpture;  3,  Grecian  scul[)ture;  4,  Science; 
5,  Beauty ;  6,  Composition  ;  7,  Style ;  8,  Drapery ;  9,  Ancient 
art ;  10,  Modern  art.  They  were  published  in  1829  in  one  vol- 

ume, with  52  plates.  D.  Dec.  7, 1826.  See  his  Life  by  Allan 
Cunningham  in  British  Painters,  Sculptors,  and  Architects. 

Flea  [O.  Eng.  fleahi'ilod.  Germ.  Floh]:   the  common name  of  the  insects  of  the  family  Pulicidw,  wingless  crea- 
tures constituting  an  order,  Aphaniptera,  but  by  some  con- 

sidered as  degraded  forms  referable 
to  the  Diptera,  or  two-winged   in- 

sects.     (See    Entomology.)      They 
grievously  infest  the  higher  animals, 
the  common  flea  (Pulex  irritans)  at- 

tacking man  as  well  as  beast,  while  \,  ̂      v     " 
other  species  attach  themselves  to  ^^ 
the  dog,  cat,  mole,  and  various  other                     Flea, 
mammals.     The  Sarcopsylla  perie- 
trans.  or  chigoe,  is  another  flea  which  seriously  troubles  man. 
Most  of  the  fleas  are  distinguished  by  great  powers  of  leap- 

ing. Accounts  are  given  of  fleas  trained  to  perform  curious 
feats  which  have  been  often  exhibited  in  public.  It  is 
doubtful  whether  there  is  any  training  in  the  case.  The 
feats  which  seemingly  evince  intelligence  are  rather  acts 
necessitated  by  the  mechanical  conditions  to  which  the  in- 

sect is  subjected. 

Fleabane  [flea  +  heme  <  M.  Eng.  bame,  destruction  <  O. 
Eng.  bana.  murderer] :  a  name  given  to  various  herbs  of  the 
family  Oompositee,  especially  to  those  of  the  genus  Erigeron. 
The  Erigeron  canadense  and  E.  pltifadelphiciim  yield 
strong-smelling,  volatile  oils  which  are  sometimes  used  in 
medicine  as  diuretics.  The  allied  genera,  Pulicaria  and 
Conyza,  are  called  fleabanes  in  England.  The  destructive 
powers  of  various  composite  plants  upon  insects  appear  to 
reach  their  maximum  in  Pyrethrum  carnenm  and  roseum  of 
Asia  and  Europe,  the  leaves  of  which  are  largely  used  as  an 
ingredient  of  the  Persian  insect-powder,  so  deadly  to  insect 
vermin.  The  plant  has  also  been  used  to  cure  dysentery, 
and  for  other  medicinal  purposes.     See  Oil  of  Erigeron. 

Fleawort  Seed  (in  Lat.  Semeri  psyllii):  the  seeds  of 
Plantugo  psyllium,  a  kind  of  plantain  of  Europe  and  Bar- 
bary.  The  seeds  are  mucilaginous,  like  flaxseed,  and  are 
sometimes  used  for  the  same  purposes  in  medicine. 

F16cliier.  flHshi-ii',  Esprit;  ecclesiastic:  b.  at  Femes, 
Prance,  June  10,  1632:  was  educated  by  the  Fathers  of 
Christian  Doctrine  at  Avignon:  taught  rhetoric  at  Nar- 
bonne ;  went  to  Paris  in  1659,  where  his  talents  as  a  preach- 

er won  him  great  preferments.  In  1673  he  was  admitted  to 
the  Academy;  in  1685  became  Bishop  of  Lavour.  and  in 
1687  was  translated  to  Nimes,  where  he  was  beloved  alike  by 
his  own  Church  and  by  the  Huguenots.  D.  at  Montpellier, 
Feb.  16.  1710.  He  wrote  Oraisoyis  Funehres,  Panegyriques 

des  Saints,  and  Eives  of  Theodosius  the  Great  and  of  Xi- 
menes,  etc.  See  his  lAfe  by  A.  Delacroix  (Paris,  1865 ;  3d ed.  1888). 

Fleck'eisen,  Alfred:  Latin  scholar;  b.  Sept.  23,  1820, 
in  Wolfenbiittel,  Germany:  studied  in  GiHtingen.  After 
teaching  in  various  cities,  he  was  appointed  director  of  a 
gvmnasium  in  Dresden  in  1861.     He  is  best  known  by  his 
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critical  editions  of  Plautus  (ten  )iliiys),  Trri'tirc.  mid  Catn. 
Since  1855  he  has  been  the  editor  of  tlie  Jalirhitchcr  fur 
Philnlogie  mid  Fadayogik.  Alkrku  Gudeman. 

Flcot-t'iiplaiii :  See  Flag. 

Fleet  Marriage:  a  marriage  perfoniu-d  at  tlie  Fli'ct- 
prison  in  London,  which,  like  Gretna  (jrecn  in  later  times, 
and  May  Fair  and  the  Savoy  at  a  somewhat  earlier  date, 
was  long;  a  famous  resort  for  clandestine  marriages.  Fleet 
marriages  are  first  mentioned  in  1618,  and  in  1754  were  for- 
liidden  by  statute.  The  officiators  were  Cliurch  »t  England 
clergymen  in  prison  for  debt.  The  ni(.)st  famous  Meet  mar- 

riage was  that  of  Henry  Pox,  afterward  Lord  Holland,  to 
Georgina  Caroline  Lennox,  daughter  of  the  Duke  of  Ki<di- 
mond.  See  J.  S.  Burn,  History  of  the  Fleet  Marriayes 
(1884). 

Fleet  Prison,  or  The  Fleet:  a  debtors'  prison  in  London. 
Before  1200  it  was  in  use  both  as  a  dcljtors"  and  king's  bench 
prison,  and  remained  such  until  1641,  when,  on  the  aboli- 

tion of  the  Star  Chamber,  it  became,  like  the  Jlarshalsea,  a 

delitors'  prison.  It  was  burned  in  l:i81  by  Wat  Tyler,  in 
1666  at  the  great  fire  of  London,  and  in  1780  by  the 
Gordon  rioters.  In  1842  it  was  abolished  by  statute,  and 
in  1845  pulled  down.  It  was  the  scene  of  many  disgraceful 
abuses. 

Flegel,  flii'gfl,  Eduard  Robert:  African  explorer:  b.  in 
Wilna,  Russia,  in  1855.  His  explorations  were  confined  to 
the  Niger-Benue  basin.  In  1875  he  settled  as  a  trader  at 
Lagos.  His  journey  on  the  steamer  Henry  Venn,  the  first 
steam-vessel  to  ascend  the  great  Benue  tributary  of  the 
Niger,  resulted  in  an  admirable  report  on  that  region  in  all 
its  aspects.  In  1880  the  German- African  Association  sup- 

plied the  funds  needed  for  an  expedition  which  was  to  com- 
plete the  knowledge  of  the  basins  of  the  Benue  and  Lake 

Chad.  Traveling  from  the  middle  Niger  to  Sokoto  liy  land, 
he  followed  an  unexplored  route  to  Adamawa,  and  in  Aug., 
1882,  discovered  the  source  of  the  Benue.  In  1885  he  led 
another  expedition  up  the  Benue,  under  the  same  auspices, 
\o  carry  on  scientific  research  and  study  commercial  jiossi- 
bilities,  and  he  died  while  engaged  in  this  work  in  1886. 

Plegel's  work  had  the  effect  of  stimulating  German  colonial 
enterprise,  and  of  directing  attention  to  the  Benue,  the  only 
African  river  which  affords  steam-navigation  from  the  sea 
to  the  central  portions  of  the  continent,  C.  C.  Adams. 

FleLsclier,  Heinrich  Leberecht:  Orientalist;  b,  at 
Schandau,  Saxony,  Feb.  21,  1801 ;  studied  theology  and 
Oriental  languages  at  the  University  of  Leipzig  1818-24, 
and  then  went  to  Paris,  where  he  applied  himself  to  the 
study  of  Persian  and  Arabic.  Returning  to  Gernumy  in 
1828  he  was  made  a  professor  at  the  Kreuzschule  in  Dresden 
in  1881,  and  in  1836  filled  the  chair  of  Oriental  Languages 
at  the  University  of  Leipzig,  where  he  died  Feb.  10,  1888. 

He  edited  Abulfeda's  Jlistoria  3Ioslemica  (IS'Sl-'di);  All's 
Hundred  Sayings  (1887);  Baidhavi's  commentary  on  the 
Koran  (1846-48) ;  and  among  other  works  wrote  a  Vriticul 
Dissertation  on  Hahiclit's  Olossary  to  the  First  Four  Vol- 

umes of  the  Thousand  and  One  Kigh Is  (1836);  an  account 
of  the  Aral)ic,  Turkisli,  and  Persian  manuscripts  in  the  town 

library  of  Leipzig,  printed  in  Naumann's  Catalogue  (1888); 
Grammar  of  the  Modern  Persian  Languages  (1875) ;  and 
JOeinere  Schriften  (1885-88). 

Fleming'.  John:  Scotch  clergyman  and  naturalist;  b. 
near  Bathgate.  Linlithgowshire,  1785  ;  preached  in  Shetland 
and  at  Plisk,  Fifeshire :  appointed  to  the  chair  of  Natural 

Philosophy  at  King's  College,  Alierdeen,  1882  ;  resigned  the position  in  1848,  having  identified  himself  with  the  Free 
Church,  and  became  Professor  of  Natural  Science  in  the 
Free  Church  College  of  Edinburgh  1845.  D.  Nov.  18,  1857. 
The  Philosophy  of  Zoology  was  published  about  1822  ;  His- 

tory of  British  Animals,  in  1842. 

Fleming,  Sandford,  C.  M.  G..  LL.  D  :  Canadian  surveyor ; 
b.  at  Kirkcaldy,  Scotland,  Jan.  7,  1827,  and  educated  there. 
He  removed  to  Canada  in  1845;  in  1852  was  appointed  on 
engineering  staff  of  Northern  Railway,  and  subsequently 
commissioned  to  visit  Red  River  to  ascertain  the  advisabil- 

ity of  connecting  it  by  railway  with  Canada.  In  1868  he 
proceeded  to  Great  Britain  to  present  memorial  of  the  in- 

habitants of  the  valley  of  the  Red  River,  petitioning  tor 
railway  communication  with  Canada,  but  was  unsuccessful 
in  his  mission.  Upon  his  return  he  was  commissioned  by 
Canadian  Government  to  make  preliminary  survey  of  pni- 
jected  line  of  railway  to  connect  maritime  provinces  wit  h 
Canaila,  which  work  lie  successfully  accomplished.     In  1871 

he  was  orilercd  by  the  Donnnion  (i(]vernment  to  survey  a 
line  that  would  connect  Eastern  Canada  with  the  Pacific 
Ocean,  ami  had  successfully  |)rosecuted  part  of  the  work 
when  political  exigencies  led  to  his  n^signation.  He  was 
created  a  companion  of  the  order  of  St.  Michael  and  St. 

George  in  1877;  elected  chancellor  of  (Queen's  University  in 
1880.  an  office  he  now  (18!)8)  retains;  in  \hh[  he  reiiresenled 
the  Canadian  Institute  and  the  American  .Meteorological  So- 

ciety at  the  International  Geographical  Congress  atVii'ima; 
and  in  1884  represented  Canada  at  the  International  I'rime- 
nieridian  Congress  at  Washington,  D.  C.  In  addition  to 
engineering  reports,  etc.,  he  wrote  England  and  Canada 

(1884) ;  Time  and  its  JS'otation ;  and  'The  A'ew  Time  Heck- ouing.  Neil  Macdo.vai.d. 

Flemingsburg:  town;  capital  of  Fleming  co.,  Ky.  (for 
location  of  county,  see  map  of  Kentucky,  ref.  2-1);  on  rail- 

way ;  17  miles  S.  of  Maysville.  It  has  churches  of  six  de- 
nominations, a  veiy  large  graded  high  school.  Masonic  and 

Odd  Fellows'  hall,  two  large  flouring-mills,  and  an  extensive 
tobacco-factorv ;  chief  products,  wheat,  corn,  and  tobacco. 

Pop.  (1880)  811 ;  (1890)  1,17'2. 
Editor  of  "  Times-Democrat." 

Flemington:  borough  and  railway  junction ;  capital  of 
Hunterdon  co.,  X.  J.  (for  location,  see  map  of  New  Jer.sey,  ref. 
3-C) ;  50  miles  W.  by  S.  of  New  York.  It  is  in  a  rich  agricul- 

tural district,  and  has  an  extensive  trade  with  the  .surround- 
ing country.     Pop.  (1880)  1.751 ;  (18i)0)  1,!»77:  (18115)  2,060. 

Flemish  Language  and  Literature :  The  literal  mean- 
ing of  Flemish  (or  Vhcmish)  is  '•  dialect  of  Flanders."  But 

the  term  is  generally  (althougli  not  always)  used  in  a  wider 
sense,  in  being  applied  to  the  language  of  the  Low  German 

inhabitants  of  Belgium,  or,  in  other  words,  to  "  Belgian 
Dutch,"  as  distinguished  on  the  one  hand  from  "Belgian 
French  "  (the  so-called  "  Walloon  ")  and  on  the  other  hand 
from  "Hollandish  Dutch." 

Harly  Flemish. — It  has  been  mentioned  in  the  article  on 
Di'TCH  Language  (q.v.)  that  it  is  the  Flemish  dialect  that 
the  Middle  Dutch  literature  was  based  ujion.  "  Flemish  liter- 

ature "  and  "  Dutch  (or  Dietsch)  literature,"  as  far  as  the 
Middle  Ages  are  concerned,  are  synonymous  terms,  the  prov- 

ince of  Flanders  then  being  the  recognized  center  of  literary 
culture  in  the  Netherlands.  As  the  Southern  Dutch  language 
was  adopted  for  literary  purposes  by  the  authors  of  the 
northern  )jrovinces.  Flemish  may  be  said  to  be  the  basis  not 
only  of  Jliddle  Dutch.  l>iit  to  some  extent  also  of  Modern 
Dutch  (i.  e.  the  modern  literary  language,  not,  of  course,  the 
modern  Dutch  dialects).  Still  it  is  from  the  time  of  the 

general  adoption  of  Southern  Dutch  or  "literary  Flemish" 
by  the  Netherlandish  authors  that  the  Dutch  literature 
ceased  to  be  Flemish.  After  the  conquest  of  Antwerp  in 
1585.  and  the  political  separation  of  the  southern  from  the 
northern  provinces,  the  former  (viz..  East  and  West  Flan- 

ders. Antwerp,  South  Bratiant.  and  Limburg)lost  the  leading 
position  in  Dutch  literature,  the  development  of  the  literary 
language  being  from  this  time  more  closely  connected  with 
that  of  the  Northern  Dutch  dialects.  Literary  Flemish,  as 
distinguished  from  its  legitimate  successor,  the  literary 
Dutch,  was  not  at  once  abandoned  in  the  southern  provinces, 
but  it  was  then  confined  to  a  rather  small  and  unimportant 
area,  and  in  being  later  on  in  official  and  literary  use  super- 

seded by  French,  Flenush  was  once  more  reduced  to  what  it 
had  been  before,  viz.,  a  Low  Frankish  dialect. 

modern  Flemish. — It  was  not  until  the  early  decades  of 
this  century  that  in  Belgium  a  literature  which  goes  under 

the  name  of  "  Flemish  ''  again  arose.  After  the  reunion  in 
1815  of  the  southern  and  northern  provinces  under  the 

name  "  United  Kingdom  of  the  Netherlands."  King  Will- 
iam I.  endeavored  to  introduce  the  Dutch  literary  language 

into  Belgium.  He  was  not.  however,  successful  in  his 

efforts.  The  people  looked  upon  Dutch  as  a  foreign  lan- 
guage, different  from  their  own  dialect,  and  among  the  cul- 

tivated classes  the  position  held  by  French  was  too  strong 
to  easily  submit  to  another  language.  When  after  the  rev- 

olution of  1830  Belgium  and  Holland  were  again  separated, 
and  French  was  made  the  only  official  language  of  Belgium, 
the  fate  of  the  Low  German  element  in  Belgium  seemed 
to  be  decided.  But  it  is  just  at  this  time  that  a  new  and 
successful  attempt  was  made  at  regaining  for  the  Low 
Frankish  part  of  Belgium  a  literary  language,  and  at  secur- 

ing for  it  a  position  similar  to  that  which  Flemish  had 
formerly  held.  Lender  the  leadei'ship  of  Frans  Willems 
the  so-called  "Flemish  movement  "  started,  whose  followers 
ailvocated  the  adoption  by   the  Belgian  authors  and  the 
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Bcltjian  Govcriiinent  of  Dutch  as  a  literary  and  as  an  offi- 
cial language'.  In  thuir  opinion — and  Uiis  opinion  was  on 

thu  whole  eorreeti — the  literary  Duteli  was  a  modified  and 
more  roeent  form  of  the  language,  in  wliieli  the  early  Flem- 

ish literature  was  written,  so  that  by  adojjting  Dutch  they 
could  hope  to  regain  their  connection  with  the  earlier 
Flemish  authors,  and  to  prove  themscilves  the  legitimate 
an<l  worthy  heirs  of  this  old  and  important  literature. 
While  in  the  time  of  William  I.  the  attempts  to  introduce 
Dutch   into    Helgium   had   seemed  to  be  nnide  for  pcjlitieal 
purposes,  in  order  to  bring  Belgium  under  the  influence  of 

Holland,  under  the  "  Flemish  nujveinent "  the  same  attempts 
gained  a  patriotic  and  a  specific  Belgian  character,  and  soon 
became  popular.  J.  F.  Willems,  who  was  keeper  of  the 
archives  of  (llumt.  publislied  in  his quarti'rly  review,  Biilgisch 
JIuseum  (18:J7-4(i),  and  in  separate  editi(jns  several  of  the 
earlier  Flemish  liter.iry  works.  In  his  efforts  to  awaken 
the  interest  of  tlii-  Belgian  people  in  the  adoption  and  the 
literary  use  of  the  Dutch  language,  he  was  supijorted  by 
several  Belgian  authors,  poets  like  Ledeganck,  Van  Rijs- 
wijk.  Van  Duyse,  and  novelists  like  Hendrik  Conscience  writ- 

ing their  works  in  Dutch.  Willems  died  in  the  year  1846. 
In  1,S,51  the  Willemsfonds  was  erected  in  his  honor,  whose 
members,  under  the  guidance  of  .1.  F.  J.  Herenuins  (d. 
1884),  and  at  |)resent  of  Julius  Vuylsteke,  have  been  carry- 

ing on  the  work  begun  by  Willems.  A  few  statements 
will  illustrate  the  steadily  growing  success  of  the  '•  Flemish 
movement  "  and  the  close  union  which,  as  one  of  its  conse- 

quences, has  taken  place  between  the  Flemish  and  Dutch  writ- 
ers and  scholars.  A  Taal-  en  Letterkundiga  Congress  was  es- 

tablished in  Ghent  in  1849,  in  the  interest  of  the  literary 
language.  The  congress  has  since  assembled  yearly,  or 
at  least  every  secoml  or  third  year,  in  one  of  the  cliief 
towns  of  Belgium  or  Holland.  It  is  this  association  which 

suggested  the  spelling  i-eform  of  1863,  and  the  comprehen- 
sive Netherlandish  dictionary  by  De  Vries  and  Te  Winkel. 

In  three  official  regulations  by  the  Belgian  Government  in 
1873,  1878,  and  1883,  the  Dutch  language  has  been  acknowl- 

edged in  Belgium  alongside  of  French  as  au  official  lan- 
guage, and  the  Belgian  officials  are  now  obliged  to  make 

themselves  acquainted  with  it.  The  foundation  in  1886  of 
the  Koninklijke  Vlaamsche  Academic  was  another  important 
step  in  the  same  direction.  Numerous  daily  papers  and 
weekly  and  monthly  periodicals  are  published  in  Belgian 
Dutch,  the  best  known  of  which  is  the  Nederdwitsch  Tijd- 
schrift,  commenced  by  E.  Hiel  in  1862. 

It  is  important  to  bear  in  mind  that  the  modern  literary 
language  of  Belgium,  whose  introduction  is  connected  with 
the  Flemish  movement,  was  not  based  upon  the  present 
Flemish  dialect,  but  is  identical  with  the  Dutch  literary 
language.  However,  as  the  latter  originated  in  the  earlier 
Flemish  dialect,  there  is  still  a  strong  connection  between 
Belgian  Dutch  and  the  Flemish  dialect,  although  since  then 
more  than  five  centuries  have  passed ;  and  it  seems  only 
natural  that  the  present  Belgian  dialects  should  exert 
some  influence  on  the  literary  language,  the  more  so  as  the 
latter  is  at  the  same  time  (as  in  Holland)  the  conversational 
language  of  the  educated  classes.  There  are  other  cir- 

cumstances that  tend  to  differentiate  HoUandish  and  Bel- 
gian Dutch  to  a  certain  extent — e.  g.  Belgian  Dutch  is  more 

likely  to  be  influenced  by  French  and  to  admit  French 
idioms  than  its  northern  sister-language.  The  Belgian 
Dutch  indeed,  for  these  and  similar  reasons,  differs  some- 

what from  the  literary  language  of  Holland,  and  it  is  state<l 
by  Dutch  scholars  that  even  the  best  Belgian  authors,  who 
are  most  anxious  to  avoid  any  traces  of  dialect,  can  not 
write  a  single  page  without  being  recognized  by  the  north- 

ern Dutchmen  as  southerners.  However,  most  of  the  Bel- 
gian peculiarities  are  confined  to  the  vocabulary,  and  inter- 
fere little  with  the  Dutch  character  of  the  Belgian  literary 

language.  There  is  no  difference  in  spelling  between  Bel- 
gian and  HoUandish  Dutch,  as  the  pro])osals  made  in  1863 

for  a  spelling  reform  have  since  been  generally  accepted  in 
both  countries. 

References. — Most  of  the  literature  on  Flemish  is  found 
in  the  ai-ticle  on  the  Dutch  language.  In  addit  ion  to  these 
the  following  works  may  be  mentioned:  L.  W.  Schuermans, 
A  /gemeen  Vlaamseh  Idioticon  (Louvain,  18.56-70) ;  L.  L.  de 
Bo,  West.  Vlaamseh  Idioticon  (Bruges,  1870-73 ;  2d  ed.  Ghent, 
18i)3) ;  K.  Briimer,  Nationalitat  und  Spraclte  im  Kqr.  Bd- 

f/ien  (Stuttgart,  1887);  0.  Delepierre,  Sketc/i  of  the' History 
of  Flemish  Literature  (London,  1860);  J.  v.' Diiringsfeld, Das  ycistige  Leben  der  Ylamingen  (3  vols.,  Leipzig,  1861.) Hermann  Collitz. 

Flciiniiiii^,  Walther,  M.  I).:  anatomist ;  b.  A|)r.  21, 1843, 
at  S.'iclis('nl)erg,  Germany;  educated  at  Universities  of  Gfit- 
tingen,  Tubingen,  Berlin,  Kostock  ;  assistant  in  physiological 
laboratory,  Amsterdam,  1869-70 ;  tutor  in  anatomy,  Itostock, 
1871-72,  in  Prague  1872-76;  Professor  of  Human  Anatomy 
and  Histology,  University  of  Kiel,  since  1876.  Author  of 
SIndien  in  der  Entwiclilungsgesctiiclite  der  Najaden  (Vienna, 

187.'));  Zellsidistanz.  Kern' und  ZelUheilnng  (Leipzig,  1882); Beitraye  zur  Kenntiiiss  der  jCetteu  ii.  Hirer  Lehenserschein^ 
imgen  (Arclriv  f.  Anat.,  1879-81) ;  Neue  Beitriige  u.  s.  w.  (in 
same.  1887-91) ;  Studien  uber  Regeneration  der  Oewebe 
(Bonn,  1884-8.5).  C.  H.  Tuurbeb. 

Fleiisborg:.  flcais  bor(-h  :  handsome  and  thriving  town  of 
Schleswig.  Prussia. ;  at  the  west  end  of  Flensborg  Fjord  (see 
inaj)  of  German  Empire,  ref.  1-E).  It  has  good  shi|)-yard.s, 
excellent  oyster-lieds,  some  tobacco  manufacture  and  spin- 

ning, and  sugar-refining  industry.  One  of  the  most  interest- 
ing features  of  the  town  is  the  great  tomb  in  which  the 

Danes  buried  their  dead  after  the  battle  of  Idsled.  July  25, 
18.50.     Pop.  (1890)  36,894. 

Fll'Sll  IM.  \\nii.  jtesch.Jlese  <  0.  Eng.  //«.«<•  :  0.  H.  Germ. 
fleise  >  >lo(l.(;ci'm.  Fteisrii.  meal,  flesh] :  ordinarily,  all  .solid 
animal  tissues,  excluding  the  bones;  in  a  narrow  sense,  the 
nniscular  tissue  of  animals,  especially  of  the  vertebrates.  In 
a  still  narrower  popular  sense  the  muscular  ttssues  of  fishes, 
reptiles,  and  birds  are  excluded.  In  the  broadest  .sense  the 
flesh  of  animals  comprises  not  only  muscles,  but  faseiip, 
fibrous,  adipose,  and  of  her  tissues,  cartilage,  nerve-substance, 
the  parenchynui  of  the  viscera,  etc. ;  each  of  which  is  de- 

scribed under  its  alphabetical  head. 

Fleshfly,  or  Blowfly:  any  one  of  the  various  insects  of 
the  order  Diptera,  family  Muscidie,  of  which  the  best  known 
is  the  Sarcopliaga  carnaria,  the  connnon  fleshfly.  The  Mus- 
ca  (or  Zrucilia)  ccesa.  3Iusea  (or  Callipliora)  vomiloria,  and 
other  species  are  common  to  both  continents,  and  deposit 

their  already  hatched  lan-a^  upon  fresh  meat  and  decaying 
animal  matter. — sometimes  on  the  wounds  of  soldiers — giv- 

ing rise  to  a  crop  of  maggots. 

Fletcher,  Andrew. of  Saltoun  :  publicist;  b.  at  Saltoun, 
Scotland,  in  16.53:  had  f<ir  his  first  teacher  the  celebrated 
Gilbert  Burnet,  who  at  that  time  was  minister  of  the  parish, 
and  finished  his  education  on  the  Continent,  where  he  spent 
several  years  in  travel  and  studies.  As  a  member  of  the 
Scottish  Parliament  in  1681  he  opposed  the  royal  court,  and 
was  forced  to  retire  to  Holland.  Returned  to  England  in 
1683  ;  took  part  with  the  Duke  of  Monmouth  in  168.5 ;  served 
in  Hungary  against  the  Turks  in  1686;  returned  to  England 
with  William  of  Orange  in  1688;  brought  forward  the  bill 
of  security  in  the  Scotch  Parliament  in  May,  1703;  and  op- 

posed the  terms  of  the  union  in  1706,  proposing  a  measure  of 
limitations  which  would  have  failed  to  effect  a  complete  and 
permanent  union  of  the  two  kingdoms.  D.  in  London  in 
1716.     His  Political  Works  were  published  in  1737. 

Fletcher.  .Iohn  :  dramatist ;  b.  in  Northamptonshire.  Eng- 
land, in  1.579.  He  was  the  son  of  the  Bishop  of  London,  was 

educated  at  Corpus  Christi  College,  Cambridge,  and  devoted 
his  life  to  writing  for  the  stage.  He  produced  alone,  or  in 
conjunction  with  Francis  Beaumont,  fifty-two  dramas, 

among  the  best  of  which  are  TVie  JIaid's  Tragedy,  Philaster, The  Faitlifid  Shepherdess,  The  Knight  of  the  Burning 
Pestle,  llie  Scornful  Lady,  Pule  a  Wife  and  Hare  a  Wife, 

and  Tlie  Spanish  Curate.  '"Such  a  total  of  work,"  says 
Saintsbury  in  his  Elizabethan  Literature,  "  so  varied  in 
character  and  so  full  of  excellences  in  all  its  variety,  has  not 
been  set  to  the  credit  of  any  name  or  names  in  English  litera- 

ture if  we  except  only  Shakspeare."  Fletcher  died  in  Lon- 
don in  162.5  of  the  plague.  H.  A.  Beers. 

Fletcher,  John  William,   originally   de  la  Flechere: 
theologian:  b.  at  Nyon.  Switzerland.  .Sept.  12.  1729;  studied 
at  Geneva;  served  in  the  Portuguese  and  Dutch  armies; 
visited  England,  and  became  a  minister  of  the  Established 
Church  in  1757,  becoming  vicar  of  Madeley  1760.  He  wrote 

in  defense  of  Wesley's  Arminianism.  The  Countess  of 
Huntingdon  appointed  him  president  of  her  theological 

school  at  Trevecca',  Wales.  1768.  His  principal  work  was Cliecks  to  Anlinomianism  (1771).  He  was  one  of  the  found- 
ers of  Methodism,  and  a  man  of  great  industry  and  piety 

and  of  most  amiable  and  saintly  character.  He  was  also  a 
keen  polemic.  D.  at  Madeley,  Aug.  14,  178.5.  His  complete 
works  have  been  published  (London.  1800-04;  8th  ed.  1826, 
7  vols.).  See  his  Life  by  Luke  Tyerman  (London,  1882)  and 
by  P.  W.  Macdouakl  (1885). 
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Fletcher.  Phinkas:  poet:  b.  in  Kiifiliiml  in  1582;  entered 
Cambridge  University  in  IGOO,  and  became  reetor  of  Ililgay, 
Norfolli,  in  1621.  He  wrote  various  pocMiis — The  Locushe, 
or  Apollijo7ii.'sts,  a  satire  against  tlie  Jesuits  (1037),  rare; 
Sirclidi'.'',  a  IJnimiitic  Piece  (Xii'ii) ;  Jul/  in  Trihulatimi 

(1032):  The  Piirp/r  Tuliind,  nr  The  Jul  e' of  Man,,  together with  Piacaloric  J:^cl(ii/ne.s  and  other  J'orlicii/  Miscellanies 
(1033),  etc.  D.  at  Ililgay  in  1050.  He  was  a  eousin  of 
Fleteher,  tlie  dramatist,  and  a  brotlu-r  of  (riUis  Fletcher 
(1588-1623),  a  clergyman,  and  author  of  the  fine  [joem 

Christ'ii  Victory  and  Triumph  (1010). 
Fll'tclier,  Robert,  M.  D.  :  anthropologist;  b.  at  Bristol, 

England,  JIai'.  6.  1823;  educated  at  private  schools,  at  the 
Bristol  Medical  .School,  and  tlie  London  Hospital  ;  member 
of  the  Royal  College  of  Surgeons  of  England ;  M.  D..  Co- 

lumbian University.  Washington,  D.  C. ;  surgeon  of  First 
Ohio  Volunteer  Infantry  1861,  and  later  snrgeon  of  volun- 
teei's ;  assistant  to  Dr.  J.  S.  Billings  in  the  preparat  ion  of  the 

Index  Catalogue  of  the  library  of  the  surgeon-general's 
office.  U.  S.  army ;  co-editor  with  Dr.  Billings  of  the  Index 
Medicus ;  vice-president  of  the  Philosophical  Society  of 
Washington ;  for  four  years  president  of  the  Anthropologi- 

cal Society  at  Wasliington ;  was  Professor  of  Medical  Juris- 
prudence in  Coluniliian  University;  author  of  Paid  Broca 

and  the  French  Sc/ioitl  of  Anthropohxjy  (1882);  On  Prelim- 
tnric  Trephining  and  Cranial  AmHlets(\S^i)\  Human  Pro- 
jiiirtion  in  Art  and  Anthropometry  (1883) ;  ̂ 4  Study  of  Some 
Recent  Experiments  in  Serpent  Venom  (1883);  Tattooing 
among  Cirilized  People  (1883) :  The  New  School  of  Crimi- 
nal  Anthropology  (1891),  and  other  works. 

Fleur  de  Li.s.  fler'de-le'es'.  often  Anglicized  into  Flower 
de  Luce  [Fr.,  lily-flower;  fleur,  flower  -|-  de,  of  -I-  lis,  lily] : 
the  flower  of  the  Iris  siimhucina  (family  Iridacece),  a  plant 
native  in  the  South  of  Europe  and  cultivated  for  many  cen- 

turies in  gardens.  This  flower  is  famous  as  the  emblem  of 
tlie  French  kings,  whose  arms  in  later  times  were  azure, 
three  fleurs  de  lis,  or,  borne  two  and  one.  Many  curious 
legends  were  related  as  to  the  origin  of  this  emblem.  The 
historical  fact  appears  to  be  that  the  Frankish  kings  em- 
]iloyed  the  fleur  de  lis  as  a  kind  of  badge  long  liefore  the 
]iroper  rise  of  heraldry. 

Fleiinis,  flo'rils'  :  town  of  Hainaut,  Belgium ;  7  miles  N. 
of  Charleroi  (see  map  of  Holland  and  Belgium,  ref.  11-E). 
Here  Uonsalvo  of  Cordova  was  defeated  by  the  Duke  of 
Brunswick  and  Count  Mansfeld  Aug.  2!(.  1022  ;  Waldeek  was 
defeated  by  Marslial  Luxembourg  July  1,  1600,  and  the 
Prince  of  Coburg,  having  gained  here  a  virtual  victory  over 
Jourdan,  June  26,  1794,  lost  its  fruits,  and  indeed  the  whole 
of  Belgium,  by  bad  strategy  after  the  fight.  The  battle  of 
Lignv,  1815,  took  place  a  mile  or  two  north  of  Fleurus.  Pop. 
(1891)  .5,148. 

Fleiiry,  flii'ree',  Andre  Hercule,  de:  cardinal;  b.  at 
Lodeve.  France,  June  23.  1653 :  studied  at  the  Jesuit  Col- 

lege, Paris;  was  made  Bishop  of  Frejus  1698:  in  1715  be- 
came preceptor  to  Louis  XV. ;  in  1721  was  admitted  to  the 

Academy ;  in  1726  assumed  the  position  of  Prime  Minister 
of  France,  and  was  made  a  cardinal.  His  policy  was  to  fos- 

ter the  sciences  and  arts,  to  increase  the  internal  prosperity 
of  France,  and  to  reduce  the  expenses  of  the  Government : 
hence  he  favored  peace,  but  he  lacked  the  vigor  to  carry  out 
this  policy  and  was  dragged  into  two  wars,  whose  unsuccess- 

ful issue  was  due  in  no  small  measure  to  his  mismanagement 
and  parsimony.     D.  in  Paris,  Jan.  29,  1743. 

Fleury,  Claude;  abbe;  ecclesiastic  and  historian:  b.  in 
Paris,  France,  Dec.  6.  1040;  was  ativocate  to  the  Parlia- 

ment of  Paris  1658-67.  and  tutor  to  the  Princes  Conti  in 
1672:  in  1089-1707  sub-preceptor  with  Fenelon  to  the  Dukes 
of  Burgundy,  Anjou,  and  Berri ;  became  member  of  the 
French  Academy  1696.  He  was  prior  of  Argenteuil  in  1707 
and  confessor  to  Louis  XV,  171(5-32.  Published  Morality 
of  Christians,  Ecclesiastical  Law.  Historical  Catechism 
(1683),  etc.,  but  his  greatest  work  is  hh  Ecclesiastical  History 
(20  vols.,  1691-1730).     D.  in  Paris.  July  14,  1733. 

Flenry.  ̂ milb  Felix  :  general  ;  b.  in  Paris,  France,  Dec, 
2.3,  1815  ;  entered  the  army  in  1837 :  served  eleven  campaigns 
in  Algeria;  wa-s  sub-lieutenant  in  1840,  captain  in  1844,  ma- 

jor in  July,  1848,  and  on  his  return  to  France  a  general  of 
brigade  Mar.  18, 18.56.  and  general  of  division  Aug.  13, 1863. 
He  was  a  thorough  Bonapartist.  and  liecame  officer  of  the 
Legion  of  Himor  in  1849,  and  grand  officer  Aug.  l.S.  1859. 
Was  summoned  to  the  French  senate  by  decree  Mar.  15, 
1865;  was  chief  equerrv  to  Napoleon  HI.  Dec..  1865.  In  1806 139 

was  sent  on  a  diplomatic  mission  to  King  Victor  Kmmanuel 
and  in  .Sept.,  1869,  became  ambassador  at  St.  Petersljurg. 
In  Sept.,  1870,  he  resigned  this  position,  and  retired  to 
Switzerland.  He  was  placed  on  thc^  retired  list  of  the  armv 
in  Oct.,  1879.     D.  in  Paris,  Dec.  11,  1884. 

Fleury,  Louis,  Clievalier  and  Viscount  de:  soldier;  b.  in 
Limoges,  France,  alioiit  1740;  joined  the  Revolutionary 
army  of  the  British  colonists  of  North  .Xmerica,  having  re- 

ceived a  captain's  commission  from  VVashiuglon;  served  ,at 
Fort  Mifflin  on  the  Delaware  and  at  the  battle  of  Brandy- 
wine,  and  was  promoted  to  be  lieutenant -colonel  Nov.  26, 
1777.  In  the  winter  of  1777-78  he  was  sub-inspector  under 

Steuben  ;  June  4,  1778.  adjutant-general  of  Lee's  division  ;  in 
July,  1778,  was  second  in  command  of  a  battalion  of  light 
infantry  in  the  Rhode  Island  expedition,  and  then  com- 

manded a  battalion  of  liglit  infantry  under  Washington. 
He  received  the  thanks  of  Congress  and  a  silver  medal  for 
gallantry  in  the  storming  of  Stony  Point,  July,  1779.  He 
returned  to  France  1780  with  Rochamljeau.  and  Ijccame  one 
of  his  officers.     He  was  executed  in  Paris  in  1794. 

Flexibility  [via  ¥r.  from  \jaX.  flexihil' item,  deriv.  ot  flexi'- 
hilis.  flexible,  deriv.  of  flee  tere.  flex' um,  bend] :  that  quality 
by  which  certain  bodies  may  be  made  temjiorarily  or  per- 

manently to  change  their  form  under  the  influence  of  me- 
chanical forces.  Thus  a  long  leaden  rod  held  by  one  end  in 

a  horizontal  position  is  bent  downward  by  its  own  weight. 
Flexibility,  though  not  the  opposite  of  brittleness,  can  not 
be  predicated  of  brittle  bodies. 

Flexible  Sandstone,  sometimes  called  Ilacol'nmite;  a 
metainorphic  siliceous  rock  found  in  the  .Southern  AUegha- 
nies.  and  especially  in  Brazil.  It  occurs  in  thin  layers, 
which  are  to  a  certain  degree  flexible,  but  are  not  elastic. 
Such  sheets  may  be  Ijcnt  forward  and  backward  hundreds  of 
times  without  breaking.  The  cause  of  this  peculiar  prop- 

erty of  itacolumite  has  been  much  discussed.  Prof.  Wetfi- 
erell,  of  Philadelphia,  after  a  careful  microscopic  exami- 

nation of  the  granules  of  quartz  which  compose  this 
rock,  announced  that  he  had  discovered  that  they  are 
elongated  and  interlocked,  each  particle  working  in  a  kind 
of  joint.  This  statement  has  been  denied  by  subsequent 
observers,  but  the  weigiit  of  authority  is  in  favor  of  its  ac- 

ceptance. Gold  and  diamonds  are  frequently  found  with 
itacolumite.  and  it  has  been  thouglit  that  the  association 
of  the  two  latter  was  something  more  than  accidental.  No 
relationship  has,  however,  been  proved  to  exist  between 
them. 

Flexure  [via  Fr.  from  Ijat.  flexura,  a  bending,  deriv.  of 
flectercflexvm,  bend] ;  the  bending  of  a  beam,  plate,  or  col- 

umn under  the  action  of  applied  forces.  The  simplest  in- 
stance is  that  of  a  beam  supported  at  its  ends  in  a  horizontal 

position  and  loaded  in  the  middle  by  a  weight,  where  the  ac- 
tion of  the  weight  causes  a  deflection  of  the  beam  below  its 

original  position  and  generates  stresses  within  it.  If  the  weight 
be  increased  the  deflection  also  increases,  and  the  internal 

Flexure  of  tieam  projecting  from  w.ill. 

stresses  finally  become  so  great  that  rupture  occurs.  The 

theory  of  tlie  flexure  of  beams  enables  the  amount  of  de- 
flection to  be  computed,  provided  that  the  internal  stresses 

do  not  exceed  the  elastic  limit  of  the  material.  ̂ 
It  is  found  by  experiment  that  when  a  beam  is  subject  to 

flexure  one  side  assumes  a  concave  and  the  other  a  convex 
form.  The  fibers  on  the  concave  side  are  compressed  and 
those  on  the  convex  side  .ire  extended.  Between  the  com- 

pressed and  extended  fibers  lies  a  surface  which  is  un- 
changed in  length,  called  the  neutral  surface,  and  the  inter- 

section of  this  with  a  vertical  jilane  is  called  the  elastic 
curve.  Thus  a  beam  projecting  from  a  wall,  and  loaded 
with  a  weight.  P,  at  the  end,  a-s  in  the  figure,  lias  its  upper 
surface   convex  and  elongated,  while  its  lower  surface  is 
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concave  ami  coinpres.scjd.  The  neutral  surface  is  m  n  r  s, 
and  the  central  hne  of  this,  u  v  x.  is  the  elastic  curve. 
The  intersection  of  the  neutral  surface  with  a  cross-section 
of  the  beam  is  called  the  neul  ral  axis  of  that  section  ;  thus 

m'  n  is  the  neutral  axis  of  the  seidion  (i  h'  d'  c.  By  tlie  fun- 
damental principles  of  statics  it  is  proved  that  the  neutral 

axis  always  passes  through  the  center  of  gravity  of  a  sec- 
tion, provided  the  elastic  limit  of  the  material  be  nowhere 

excecided. 

The    practical    discussion    of    a    beam   with   respect  to 
strength  consists  largely  in  the  use  of  the  formula 

M  =  ̂ ,  (1) c 

in  which  M  is  the  bending  moment  of  the  loads  and  reac- 
tions on  one  side  of  the  section,  c  the  distance  of  the  remot- 

est fiber  of  the  section  from  the  neutral  axis,  /  the  least  ino- 
nu'iit  of  inertia  of  the  cross-section,  and  R  the  unit-stress 
of  tension  or  compression  on  the  fiber  distant  c  from  the 
neutral  axis.  This  formula,  although  only  strictly  true 
when  the  stress  R  is  less  than  the  elastic  limit  of  the  ma- 

terial, is  often  used  for  the  rupture  of  beams,  in  which  case 
H  is  called  the  modulus  of  rupture. 

The  following  values  of  c  and  I  for  the  most  common 
cross-sections  are  needed  in  applying  the  above  formula : 

Rectangular   

Square   

Circular   

Triangular   

Hollow  rectangular 

Hollow  square   

Hollow  cjiiudrical. 

I  cross-section   

¥ 

bd' 

12 ¥ 12 

r 

irr« 

4 

h 

bd' 

36 ¥ bd'  -  b'd" 12 

i^ 

d*  -  d'* 

12 
r 

Mr*  -  r'*) 4 

Id 
6d»  -  b'd" 

in  which  b  denotes  breadth,  d  depth,  and  r  radius,  the  same 
letters  accented  being  the  inner  dimensions  for  the  hollow 

sections ;  for  the  1  section  b'  denotes  the  breadth  minus  the 
web  thickness,  and  d'  the  depth  minus  the  two  flange  thick- nesses. 

The  average  values  of  R,  both  for  the  case  of  rupture  and 
for  a  safe  degree  of  stability,  are  given  in  the  following  ta- 

ble in  pounds  per  square  inch : 

MATERIAL. Modului  of 

rupture. 

WORKING  CNIT  STRESSES 

FOR — 

BuUdiugi. Bridges. 

Wood   •   
9.000 35.000 

55.000 
120,000 

2,000 5.000 
14.000 

25,000 

1,200 Cast  iron   
Wrought  iron   
Steel   

3,000 8.000 
13,000 

As  an  example  of  the  use  of  the  formula,  let  it  be  required 
to  find  what  load  will  break  a  wooden  beam  4  inches  wide, 
6  inches  deep,  and  108  inclies  long  when  supported  at  the 
ends  and  loaded  in  the  middle.  Here  let  the  load  lie  P; 
then  the  bending  moment  31  =^Px  Si  =  27P,  and  R  =  0,000 
lb.  per  sq.  inch,  c  —  3  inches,  /=  72,  and  inserting  all  these 
in  the  formula  there  is  found  P=  8,000  lb. 
The  equation  of  the  elastic  curve  of  a  beam  and  the 

amount  of  deflection  are  determinable  by  the  theory  of  flex- 
ure, provided  that  the  stresses  in  the  material  are  within 

the  elastic  limit.  If  E  be  the  coefficient  of  elasticity  of  the 
material,  and  x  and  y  the  linear  co-ordinates  of  any  point 
of  the  curve  with  respect  to  rectangular  axes,  the  general 
equation  of  the  elastic  curve  is 

d^_M dx^  ~Er 

(2) 

in  which  M  and  I  have  the  same  significations  as  in  for- 
nuila  (1).  A))plied  to  the  case  of  a  cantilever  beam  of 
length  I  having  a  load,  P,  at  the  free  end,  this  becomes,  for 
an  origin  at  the  free  end, 

G£'///=P(31'.r-.r«), 

which  shows  that  the  curve  is  a  cubic  parabola.    If  x  be 
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KIND  OF  BEAM  AND  LOAD, Maximum 
moment. 

Cantilever  beam,  load  at  end   

Cantilever  beam,  uniform  load   

Simple  beam,  load  at  middle   

Simple  beam,  uniform  load   

Beam  fixed  at  both  ends,  load  at  middle. . 

Beam  fixed  at  both  ends,  uniform  load  . , . 
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192  EI 
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greater  bending  moment  and  a  greater  deflection  than  the 
same  load  uniformly  distributed. 

Columns. — If  a  column  supports  a  load  P  the  average 
compressive  unit-stress  upon  it  is  P-j-vl,  where  A  is  the 
area  of  the  cro.ss-section.  If  the  length  of  the  column  be 
considerable  compared  with  its  thickness,  a  slight  sidewise 
deflection  may  occur,  in  consequence  of  which  the  compressive 
stress  on  the  concave  side  becomes  greater  than  the  average 
value  P-i-  ̂ 4,  and  that  upon  the  convex  side  becomes  less. 
The  exact  determination  of  the  maximum  stress  can  not  be 
made  theoretically  unless  the  deflection  is  known,  but  the 
subject  is  one  of  great  practical  importance,  and  many  em- 

pirical formulas  have  been  proposed  for  this  piurpose.  The 
curve  assumed  by  the  central  line  of  a  column  when  thus 
subject  to  flexure  is  a  sinusoid,  and  its  equation  is 

y  =A  sin  nn-j, 

in  which  A  is  the  maximum  deflection,  /  the  length  of  the 
column,  y  the  deflection  at  a  distance  x  from  the  end,  and  n 
is  1,  2,  or  3,  according  to  the  number  of  times  the  sinusoid 
crosses  the  axis.  The  value  of  A,  however,  is  indeterminate, 
and  can  not  be  expressed  theoretically  in  term  of  the  load. 
A  long  column  fails  usually  by  sidewise  flexure  rather 

than  by  direct  compression,  and  the  load  which  causes  in- 
cipient failure  is  given  by  the  formula 

P=Ef^, 

in  which  n  and  I  are  as  just  defined,  E  is  the  coefficient  of 
elasticity  of  the  material,  and  /  is  the  least  moment  of  in- 

ertia of  the  cross-section.  If  the  load  be  less  than  this  for- 
mula gives,  the  deflection  of  the  column  tends  to  decrease  ; 

if  it  be  greater,  the  deflection  tends  to  increase,  and  in  this 
sense  P  is  the  load  which  causes  the  failure. 

History  and  Literature. — The  problem  of  the  flexure  of 
a  beam  was  first  discussed  by  Galilei  in  1638 ;  he  regarded  the 
fibers  as  inextensible.  but  nevertheless  some  of  his  conclu- 

sions were  correct.  Hooke's  discovery  of  the  law  of  elastic- 
ity in  1678  rendered  it  possible  for  a  better  theory  to  be 

developed,  and  this  was  done  during  the  following  fifty 
years  by  Mariotte,  Varignon,  and  others.  The  elastic  curve 
was  first  investigated  by  James  Bernouilli  in  1694.  but  its 

complete  practical  application  was  not  made  until  the  sub- 
ject was  treated  by  Navier  more  than  a  century  later. 

Among  those  who  have  made  important  contributions  to 
the  theory  of  flexure  during  the  nineteenth  century  may  be 
mentioned  LamS,  Saint-Venant,  Clapeyron.  and  Weyrauch. 
The  flexure  of  columns  was  first  treated  by  Euler,  and  little 
theoretical  advance  has  since  been  made.  A  synopsis  of 
writings  on  the  theory  of  flexure  previous  to  1850  is  given  in 
Todhunter's  History  of  the  Tfieory  of  Elasticity  (1886).  In 
modern  text-books  the  subject  is  usually  treated  in  works 
on  the  resistance  of  materials.  Among  these  may  be  men- 

tioned Wood's  Resistance  of  Materials  (1875);  Merriman's 
3Ieclianics  of  Materials  and  of  Beams,  Cohimns,  and 

Shafts  (188.5) :  and  Church's  M'ecfianics  of  Engineering (1880).  The  flexure  of  continuous  beams  is  fully  developed 

in  Wevrauch's  Tlieorie  der  einfachen  mid  contijwirlichen 
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Tri'ii/er   (Leipzig,    1873).      See    also    Bridges   (f'on/imious 
Iliii/i/es),  Girder,  MoiMEnt, Statics,  and  Strenotii  ok  Ma- 
TKRIALS.  JfANSKIELD  MeRRIMAN. 

and 
at rilediier,  fleet'ner,  Tueodor,  I).  D.  :  iiliilantliro|)ist,  a 

fimndiT  of  tlic  institution  of  Protestant  deac-onesscs ;  b. 

l-'.plistein,  Prussia,  .Jan.  21,  1800.  He  studied  at  Giessen, 
Goltiiitjen,  and  llerborn,  was  for  one  year  tutor  in  a  family 
at  Cologne,  and  in  Nov.,  1831,  accepted  a  call  from  a  small 
Protestant  colony  at  Kaiserswerth,  a  Roman  Catholic  town 
of  1,800  inhabitants  on  the  Lower  Rhine,  below  DUsseldorf. 
The  failure  of  a  silk-factory  having  soon  afterward  thrown 
most  of  his  parishioners  out  of  employment,  to  relieve  their 
distress  he  started  on  a  tour  for  the  solicitation  of  charity, 
and  had  soon  collected  a  consideralile  sum.  In  .June,  1833, 
he  made  a  tour  to  Holland  and  Englanil,  which  not  only  re- 

sulted in  a  permanent  endowment  of  his  congregation,  but 
suggested  to  him  the  idea  of  founding  benevolent  institu- 

tions in  his  own  country.  Accordingly,  upon  his  return  he 
set  on  foot  a  number  of  charitable  projects,  the  most  impor- 

tant of  which  was  the  establishment  of  the  House  of  Deacon- 
esses at  Kaiserswerth. 

King  Frederick  William  IV.  of  Prussia  and  his  queen 
Elizabeth  took  much  interest  in  his  labors  for  the  sick  and 
]ioor,  granted  him  several  audiences,  furnished  hirn  liberally 
with  means,  and  founded  a  Christian  hospital  with  deacon- 

esses at  Berlin  (Bethany)  after  the  model  of  Kaiserswerth. 
Fliedner  made  two  more  journeys — to  Holland,  England, 

and  Scotland  (in  1833  and  i8.53).  in  the  interest  no  more  of 
his  congregation,  but  of  his  institutions.  He  also  visited 
the  U.  S.  in  1849.  Twice  he  traveled  to  the  East— in  1851, 
to  aid  Bishop  Gobat  in  founding  a  house  of  deaconesses  in 
Jerusalem,  and  again  in  18.57,  when  he  was,  however,  too 
feeble  to  proceed  farther  than  Jaffa.  D.  at  Kaiserswerth, 
Oct.  4,  1864. 

Fliedner  s  Institutions. — The  most  important  of  these  is 
the  institution  of  Evangelical  Deaconesses,  founded  in  1836. 
It  was  intended  to  be,  and  is  in  some  sense,  a  revival  of  the 
apostolic  office  of  deaconesses  which  continued  in  the  Church 
f<ir  several  centuries,  but  it  resembles  more  the  active  sister- 

hoods of  the  Roman  Church,  and  may  lie  regarded  as  a  Prot- 
estant counterpart  of  the  Sisters  of  Charity,  divested  of  all 

ascetic  and  monastic  features.  The  apostolic  deaconesses, 
such  as  Phcebe,  were  congregational  officers,  and  visited  the 
sick  and  the  poor  at  their  homes.  The  Kaiserswerth  deacon- 

esses may  also  be  employed  for  parochial  activity  (Oemein- 
depfleye),  but  they  are  usually  connected  with  hospitals, 
orphan  asylums,  prisons,  and  other  jniblic  institutions. 

With  the  House  of  Deaconesses  at  Kaiserswerth  are  con- 
nected a  hospital,  an  infant  school,  an  orphan  home,  and  an 

asylum  for  insane  females.  In  1850  more  than  sixty  Kaisers- 
werth deaconesses  were  at  work  in  different  places.  At  the 

time  of  Fliedner's  death  the  number  of  deaconesses  exceeded 
400,  and  in  1890  about  sixty  institutions  similar  to  that  at 
Kaiserswerth  were  reported,  with  about  6,000  sisters.  In  the 
Austro-Prussian  war  of  1866  the  various  deaconess  houses 
of  Germany  furnished  384  nurses  to  tlie  military  hosjiitals, 
besides  receiving  a  large  number  of  sick  and  wounded  into 
their  own  establishments;  and  of  these  nurses  forty-six 
were  from  Kaiserswerth.  The  mother  house  fulfills  the 
mission  of  a  large  normal  school  for  the  training  of  women 
to  the  care  of  the  poor  and  suffering,  and  has  given  rise  to 
many  similar  institutions  in  Germany  and  other  lands. 
There  Florence  Nightingale  wa^  inspired  for  her  noble  mis- 

sion in  the  Crimean  war,  and  Dr.  Passiivant  for  the  estab- . 
lishraent  of  a  Christian  hospital  in  Pittsburg. 

Literature. — Fliedner,  Collect enreise  nach  Holland  (2 
vols.,  Essen,  1831) :  Buck  der  Mnrfi/rer  der  evangel.  Kirche, 
(1853,  seq..  with  a  supplement,  in  3  vols.) ;  Kurze  Oescliichte 
der  Enlsfeliiinii  drr  erxfi'ii  eriiiif/.  LiehesiiiiKfaUen  zu  Kaisers- 
vvrth  {drs  Axi/h,  der  l)iitkiiiii.'<srii-Miitter-IIiiiises  mid  des 

Hospitals)  (1851));  Jul.  Disselhoff  (Fliedner's  successor), NmliHcht  ilber  das  Diaknnissenwerk  in  der  clirixftie/ien- 
Kirche  .  .  .  und  iiher  die  Diak(}nissen-Anstalt  zu  Knisers- 
wertli  roth  ed.  1867) ;  Catherine  Winkworth.  Life  of  Pastor 
Fliedner  of  Kaiserswerth{triin-^\a.tM  from  the  German,  which 

first  appeared  in  the  A'aiserswerth  Almanac  for  1866).  Lon- 
don. 1867) ;  Florence  Xightingalo,  Account  of  the  Institution 

for  Deaconesses  (Lonilon.  1851);  Dean  How'son  (of  Chester), Ileaeoitessrs  (Lonilon.  W\i]  ;  W.  F.  Stevenson,  Praying  and 
Working  (1863;  re|]ublished  in  New  York);  J.  M.  Ludlow, 

tt'omen's  Work  in  the  Church  (London,  1866);  also  the  an- nual reports  and  other  periodical  publications  of  Kaisers- 
werth. Revised  by  .S.  M.  Jackson. 

Plios:  See  Fly. 

Flint  [0.  ̂ ng.  flint  :  Dan.//»/,  stone,  flint,  gun  (whence 
Germ.  Flinte,  gun);  cf.  Gr.  irAd-flos,  lirick]:  a  variety  of 
quartz,  massive,  dull-colored,  and  dark,  with  translucent 
edges,  found  especially  iti  nodules  in  chalk-beds,  and  on  mi- 

croscopic examination  found  to  consist  largely  of  the  fossil 
frustules  of  diatoms,  the  spiculaj  of  .sponges,  and  thi;  like. 
Its  nodules  frequently  inclose  a  large  fossil.  Specific  gravity, 
2.6.  In  jirehistoric  times  it  was  extensively  used  as  the  ma- 

terial for  knives,  arrow-heads,  and  other  weapons,  its  pe- 
culiar conchoidal  fracture  and  shar|)  edges  fitting  it  well  for 

such  uses.  Its  use  for  kindling  tinder  by  striking  fire  with 
steel  is  a  thing  of  the  past,  as  is  its  emphjynient  for  a  similar 
use  in  firearms.  Flint  is  employed  in  nuiking  some  kinds  of 
glass,  and  ground  flints  are  an  ingredient  of  porcelain-ware. 
Flint  is  in  some  places  used  as  a  building-stone.  In  the 
U.  S.  the  hornstones  of  the  Palaeozoic  limestone  strata  pass 
into  flint,  and  have  been  shown  to  be  of  precisely  similar 
origin  to  the  true  Cretaceous  flint. 

FHiit:  seaport  and  parliamentary  borough;  Flintshire, 
North  Wales;  on  an  arm  of  the  Dee  river;  13  miles  N.  W. 
of  Chester  (see  map  of  England,  ref.  8-F).  It  has  a  large 
trade,  exporting  coal  and  lead  from  extensive  mines  near  by, 
and  importing  much  lumber.  It  contains  remains  of  ancient 
intrenchments  and  «#  Flint  Castle,  built  by  Edward  I.,  and 
dismantled  in  1647,  and  is  noted  as  the  place  where  Richard 
II.  surrendered  to  Bolingbroke  in  1399.     Pop.  (1891)  5,247. 

Flint:  city;  capital  of  Genesee  co.,  Mich,  (for  location, 
see  map  of  Michigan,  ref.  7-J) ;  on  Chi.  and  Gr.  Trunk  and 
Flint  and  P.  Marq.  R.  Rs. ;  61  miles  N  .W.  of  Detroit.  It  is 
the  seat  of  the  Wicliigan  Institution  for  the  Deaf  and  Dumb 
and  of  Oiik  (Jrove  Home,  a  private  institution  for  the  care  of 
mildly  insane  persons.  The  city  has  a  large  union  school- 

house,  a  ladies'  library  association,  a  large  number  of  steam 
saw-mills  (manufacturing  about  50.000,000  feet  of  lumber  an- 

nually), gas  and  electric  lights,  water-works,  etc.  Pop.  (1880) 

8,409";  (1890)  9,803;  (1894)  10,420.        Editor  of  '■  News." 
Flint,  Austin,  M.  D.,  LL.  D.  :  physician  and  author;  b. 

in  Petersham,  Mass..  Oct.  20,  1813;  graduated  in  the  med- 
ical department  of  Harvard  LTniversity  1833  ;  was  one  of  the 

founders  of  the  Buffalo  Medical  College,  and  Professor  of 
Theory  and  Practice  in  it  from  1847  to  1853 ;  also  estab- 

lished the  Buffalo  Medical  Journal.  In  1844  he  was  called 
to  the  Rush  Medical  College  in  Chicago.  He  occupied  for 
four  years  the  chair  of  Theory  and  Practice  in  the  medical 
department  of  the  University  of  Louisville,  and  for  three 
winters  (1858-61)  was  Professor  of  Clinical  Medicine  in  the 
New  Orleans  School  of  Medicine.  He  removed  to  New 
York  city  in  1859,  was  m,ade  one  of  the  attending  physicians 
to  Bellevue  Hospital,  and  appointed  to  the  chair  of  Princi- 

ples and  Practice  of  Medicine  and  Clinical  Medicine  in  the 
Bellevue  Hospital  Jledical  College,  a  position  he  held  till 
his  death,  and  from  1861  until  1868  was  a  professor  in  the 
school  of  the  Long  Island  Medical  College  llosijital.  From 
1873  until  1885  he  was  president  of  the  New  York  Academy 
of  Medicine.  Dr.  Flint  was  the  author  of  many  standard 
works  in  the  profession.  He  pulilished  the  clinical  reports 
On  Continued  Fever  (Buffalo.  1853);  Chronic  Pleurisy 
(1853);  and  Dysentery  (1853);  Physical  F.r/iloration  in  the 
Diagnosis  of  Disease  of  the  Respiratory  Organs  (Philadel- 

phia, 1856;  3d  ed.  1868);  Diseases  of  t/'ie  Heart  (1859-70); Principles  and  Practice  of  Medicine  (1866;  5th  ed.  1881); 
Essays  on  Conservative  Jledicine  and  Kindred  Topics 
(Philadelphia,  1874);  Clinical  3Iedicine -(IBIS);  Physical 
E.rploration  of  the  Lungs  hij  Jleans  of  Auscultation  and 
Percussion  (1882).     D.  in  New  York,  Mar.  13,  1886. 

Flint,  Austin,  M.  D.,  LL.  D. ;  physician  ;  son  of  Austin 

F'lint;  b.  in  Northampton,  Mass.,  Slar.  38,  1836;  was  for 
one  year  at  Harvard ;  1854-56  at  University  of  Louisville, 
Ky. ;  graduated  from  the  Jefferson  Jlcdical  College.  Phila- 

delphia, 1857:  editor  of  Buffalo  Medical  Journal  1857-60; 
Professor  of  Physiology  and  Microscopic  Anatomy,  Univer- 

sity of  Buffalo,  1858-59 ;  became  Professor  of  Physiology  in 
New  York  Medical  College  1859,  and  in  New  Orleans  Med- 

ical School  1860;  studied  in  Europe  under  Bernard  and 
Robin,  and  in  1861  became  Professor  of  Physiology  and  Mi- 

croscopical Anatomy  in  Bellevue  Hospital :  has  held  the 
chair  of  Professor  of  Physiology  in  Lcmg  Island  College 

Hospital  1863-68;  and  has  been  connected  with  other  insti- 
tutions as  consulting  and  visiting  physician.  His  chief 

works  are  Physiology  of  Man  (5  vols.,  1866-74) ;  Chemical 
Examination  of  Urine  in  Disease  (1870);  Effects  of  Severe 
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and  Pi-otractexl  Jilnxridar  Exercise  (1871) ;  Service  of  3fus- 
rular  Power  (1878) ;  Tfxl-hook  of  Human  Phi/sioloyi/  (1875). 
Ill  addition  to  these  he  lias  wrilli'ii  a  larj^e  miiiiber  of  paiii- 
lihlets,  iiiciiioirs,  etc.,  on  professional  sulijecls. 

Revised  by  C.  H.  Thurber. 

Flint,  RouKBT,  D.  D.,  LL.  D. :  a  theologian  of  t!ie  Chnrch 
of  Seollaiiil ;  b.  near  Dnnifries,  18^8.  and  educated  at  Ghis- 
t;o\v.  Hi'  was  in  the  pastorate  1859-64,  was  Professor  of 
Jloral  Philosophy  and  Pclitical  Keononiy  at  the  University 
of  St.  Andrews  1864-76,  and  then  became  Professor  of  Di- 

vinity in  Edinburgh  University.  Among  his  jaiblished 
works  are  The  Pk i/oxopli i/  of  Hidory  in  France  and  Oer- 
many  (Edinburgh.  1874);  flieixm,{\'>MvA  lectures  for  1876- 
1877:  seventh  ed.  revised  18!)3) ;  Anli-Tliejslic  Theories 
(liaird  lectures  for  1877;  1879  and  three  subsequent  edi- 
tions). 

Flint,  Timothy:  clergyman;  b.  in  Reading,  Mass.,  July 
11,  1780;  graduated  at  Harvard  University  in  1800;  was  a 
Congregational  minister  at  Lunenburg,  JIass.,  from  1803  to 
1814;  was  missionary  in  the  Jlississippi  valley,  and  was 

afterward  farmer  an"d  teaelier  at  Cincinnati,  0.,  and  in Louisiana.  Returned  to  Massachusetts  in  1825  ;  from  1825 
till  1828  edited  at  Cincinnati  the  Western  Review.  In  1883, 
at  New  York,  editecl  tlie  K/iidcerbocker;  in  1827-30  edited 
The  Western  3Ionthly  Magazine :  subsequently  lived  in  Al- 

exandria, Va.  He  published  Geograpliy  and  History  of  the 
Western  States  in  the  Mississippi  Valley  (1828).  besides  va- 

rious novels  (the  best  known  of  which  is  Francis  Berrian. 
1826) ;  Lectnres  on  JVatural  History,  etc.  D.  in  Salem, 
Mass.,  Aug.  16,  1840. 

Flint  (ilass:  one  of  the  varieties  of  glass  which  contain 
a  large  percentage  of  lead.  Powdered  flint  was  formerly 
used  in  the  manufacture,  whence  the  name.  The  best  of 
white  sand  (51  parts),  a  tolerably  pure  carbonate  of  potash 
(16  parts),  minium  or  litharge  (28  parts),  and  saltpeter  (43 
parts)  are  used  as  principal  ingredients ;  a  little  manganese, 
arsenic,  baryta,  and  lime  are  added  to  correct  any  discolor- 

ation. Flint  glass  is  used  largely  in  the  manufacture  of 
achromatic  lenses,  and  grades  inferior  to  the  very  finest  are 
used  in  making  bottles,  table-ware,  and  other  glass  goods, 
either  blown  or  molded.  The  Venetian  and  Bohemian  glass 
articles  are  especially  celebrated.     See  Glass. 

Flint  Implements:  See  Stone,  Age  of. 
Flint  River:  a  river  of  Georgia;  rises  in  Clayton  County 

and  Jlows  first  in  a  S.  S.  E.  and  then  in  a  S.  S.  W.  course  to  the 
S.  W.  corner  of  the  State,  where.  Joining  the  Chattahoochee, 
it  forms  the  Appalachicola  river.  It  is  300  miles  long  and 
navigable  during  high  water  to  Albany  by  light-draught 
steamers,  and  at  all  times  by  larger  steamers  to  Bainbridge, 
50  miles  from  its  mouth. 

Flint  River:  a  river  of  Michigan;  rises  in  Lapeer  Coun- 
ty; flows  100  miles  W.  and  N.  W..  and  falls  into  the  Shia- 

wasee,  an  affluent  of  the  Saginaw.   Its  lower  part  is  navigable. 
Flintshire:  maritime  county  of  North  Wales;  situated 

between  the  Irish  Sea  and  the  river  Dee  ;  area,  253  sq.  miles. 
The  coast  is  low  and  sandy,  except  along  the  estuary  of  the 
Dee.  Parallel  with  the  Dee  runs  a  range  of  hills,  rising  in 
Garrey  to  825  feet.  The  plains  and  the  vales  are  fertile,  and 
produce  wheat,  oats,  and  barley.  The  hills  yield  coal  and 
ores  of  iron,  zinc,  copper,  silver,  and  especially  lead;  one- 
fourth  of  the  leail  produced  in  Great  Britain  is  supplied  by 
Flintshire.  As  the  county  has  a  mild  climate,  moderate 
elevation,  and  shelter,  it  is  well  adapted  to  agriculture,  and 
three-fourths  of  its  area  are  under  cultivation.  Cotton  is 

the  main  manufacture.  Flint,  Mold,  St.  Asaph's,  and  Ha- 
warden  are  the  chief  towns.     Pop.  (1891)  77,189. 

Flipart,  flee'paar',  Je.w  Charles:  engraver:  b.  in  Paris in  1 700.  His  best  works  are  a  iiortrait  of  Rene  Chopin,  after 
Jacnet ;  The  Virgin  and  Child  iinil  Clirist  in  the  Garden  of 
Olives,  after  Raphael;  also  The  Penitent  Magdalen,  after 
Lebrun;  and  Apiollo  Teaching  Daphne,  after  Rene  Houape, 
for  the  Crozat  collection.  He  was  father  of  Jean  Jacques 
Flipart  (b.  in  1723 ;  d.  1782),  more  famous  than  himself, 
and  of  Charles  Francois  Flipart,  both  engravers  who 
learned  their  art  of  him ;  the  former  was  also  a  painter 
and  a  skillful  draughtsman,  and  left  many  engravings  after 
Greuze,  Giulio  Romano,  Natoire  Vier,  and  Dictrick  and 
others.  W.  J.  S. 

Flouting  Batteries:  See  Ships  of  War. 

Floating  Rreakiyater,  Docks,  etc. :  See  Breakwater. 
Docks,  etc. 

Flodden  Field  :  the  last  point  of  the  Cheviots,  the  place 

when!  l\'ing  James  IV.  of  Scotland,  after  cros.sing  the 
Border  on  Aug.  22,  1513.  with  an  army  of  over  liO.OOO  men, 
encountered  the  Earl  of  Surrey  at  the  head  (jf  an  Ihigli.sh 
army  of  32,000  on  Sept.  9.  The  battle  was  stubbornly  con- 

tested till  after  nightfall,  Imt  resulted  in  the  comjilete  de- 
feat of  llie  Scottish  army,  and  the  loss  of  from  5,000  to  12,- 

000  men,  including  the  king  and  many  of  the  nobility. 

Flodoard.  flr>'d(/'aar',  or  Frodoard  :  Canon  of  Rlieims  ; 
b.  at  fijiernay,  894  A.  l>. ;  opposed  the  intrusions  of  the  civil 
power  into  the  alfairs  of  the  Church,  and  was  imprisoned 
therefor;  author  of  French  annals  (Chrotiicon,  919-966); 

a  history  of  the  Rhemish  Church;  the 'Trinmphus  Christi, a  metrical  work,  ete.  He  became  an  abbot,  and  died  Mar. 
28,  966.  His  Chronicon  is  a  work  of  niueh  value  ttj  the  hi.s- 
torian.  Large  portions  of  his  writings  are  extant,  and  have 
been  printed. 

Floersheim.  Otto  :  jounialist  and  composer ;  b.  in  Aix- 
la-Chapelle,  Mar.  2,  1853;  studied  there  under  local  teach- 

ers, and  then  at  Cologne  under  Ferdinand  Hiller;  went  to 
New  York  in  1875.  and  contributed  musical  articles  and  criti- 

cisms to  various  German  periodicals.  In  conjunction  with 
Marc  A.  Blumenberg  he  established  the  Musical  Courier,  to 
which  he  has  since  confined  his  writing.  In  1892  he  returned 
to  Germany,  where  he  still  remains  (1893).  H  is  compositions 
comprise  orchestral  pieces,  songs,  and  pianoforte  pieces. 

D.  E.  IIervey. 

Floggingr  •'  the  infliction  of  stripes  or  blows  by  a  whip 
or  scourge,  especially  when  directed  by  a  court  of  justice  or 
other  public  authority.  Corporal  jiunishment  has  from  tlie 
earliest  ages  been  inflicted  as  a  punishment  for  various 
offenses.  In  the  form  of  the  bastinado  it  is  still  extensively 
employed  in  the  East.  In  ancient  Rome  scourging  might 
not  Vie  administered  to  a  citizen,  for  it  was  looked  upon  as 
giving  the  deepest  dishonor  to  its  victim.  It  wa.s.  however, 
frequently  employed  as  a  punishment  for  those  who  were 
not  citizens,  and  was  administered  with  a  rod.  In  modern 
Europe  it  is  not  quite  extinct;  in  many  places  where  it  had 
been  abolished  it  has  been  reintroduced.  Its  severest  form 
is  by  the  knout  in  Russia,  where  it  is  much  less  frequent  and 

severe  than  it  formerly  was.  In  Great  Britain  it  exists  as  a  ■ 
means  of  prison  discipline,  but  has  been  abolislied  in  the 
army  and  navy.  In  the  U.  S.  army  and  navy  it  has  been 
abolished,  as  well  as  in  most  of  the  States,  Delaware  being  a 
noteworthy  exception. 

Flood.  Rt.  Hon.  Hexrv  :  orator:  b.  in  Ireland  in  1732; 
educated  in  Dulilin  and  Oxford;  first  entered  the  Irish  Par- 

liament in  1759;  was  sworn  a  member  of  the  privy  council 
for  Great  Britain  as  well  as  for  Ireland  in  1775;  was  vice- 
treasurer  of  Ireland,  177.5-81 ;  and  entered  the  British  Parlia- 

ment in  1783.  His  speeches  are  noteworthy  for  their  fine 
stvle  and  logical  method.  He  was  an  eloquent  advocate  of 
reform  for  Ireland,  but  the  purity  of  his  motives  has  been 
questioned.  Author  of  some  poems  and  a  volume  of  Speeches 
(1787).  D.  at  Farmley,  Ireland,  Dec,  2,  1791.  See  his  Life 
and  Correspondence,  by  W.  Flood  (1838.) 

Flood-plain  :  a  broad  river-made  plain,  formed  by  suc- 
cessive layers  of  silt,  sand,  or  gravel,  at  times  of  river  over- 

flow. Tlie  even  surface  of  the  plain  commonly  ascends  very 

gently  from  either  margin  to  the  river-banks,  where  the 
greater  amount  of  deposit  is  laid  dow-n  by  the  overflow. For  this  reason  settlements  are  often  made  on  the  higher 

ground  close  to  the  river,  to  avoid  the  "  back  swamps " ; 
for  the  same  reason  lateral  tributary  streams  emerging  fi-om 

higher  land  frequently  turn  down 'the  flood-plain  for  many miles  before  entering  the  main  river.  A  river  mean- 
ders or  swings  in  a  serpentine  course  through  an  alluvial 

flood-plain,  the  radius  of  its  curves  increasing  with  the  vol- 
ume of  the  stream.  The  current  cuts  away  the  concave 

bank  and  liuilds  out  the  convex  bank,  and  thus  the  channel 
shifts  aliout  the  plain.  Narrow  necks  of  land  between 

meanders  are  often  cut  oft',  leaving  an  abandoned  channel 
as  a  stagnant  "  ox-bow ''  lake.  The  flood-plains  of  the 
the  lower  Mississippi  (mapped  by  the  Mississippi  River 
Commission).  Amazons,  middle  Rhine  and  Danube,  lower 
Po,  Nile,  and  Ganges  are  well  known.  They  are  extremely 
fertile,  and  are  generally  coveri'd  in  the  natural  state  by 
swampy  forests  or  meadows.  When  occupied  b>-  man.  pro- 

tection by  dykes  or  levees  is  needed  against  overflow.  Grav- 
elly fiood-iilains  are  made  by  rivers  emerging  from  a  steep 

course  among  lofty  mountains  upon  a  lowland ;  the  river 
then  splits  into  a  network  of  shifting  channels,  like  those  of 
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the  Duransc  in  SoutliL^astem  Prance  or  the  Tiii^liainento  in 
Northern  Italy.    See  Kivers,  Delta,  and  Lakes. 

W.  M.  Davis. 

Floods:  temporary  invasions  of  tljr  l.-md  liy  bodies  of 
water.  Coasts  of  seas  and  lakes  are  sdnictiMies  in\indated. 
By  the  bursting  of  dams,  artificial  or  natnra.l,  the  walerof 
n'servoirs  deluges  neighboring  valleys.  Most  rivers,  either 
[leriodioally  or  occasionally,  are  so  enlargeil  as  to  spread  be- 

yond their  banks. 
Coastal  Floods. — Floods  sometimes  occur  along  coasts  from 

the  wave  accompanying  an  eartliquake.  During  the  great  Lis- 
bon earthquake  of  Nov.  1,  1755,  a  wave  rushed  over  the  land 

covering  it  to  a  depth  of  80  feet,  causing  great  destruction. 
They  are  also  caused  by  the  storm-waves  accompanying  trop- 

ical cyclones  of  great  energy.  Such  was  the  Baekerganj 
flood  from  the  Bay  of  Bengal.  The  delta  of  tlie  Ganges  river 
was  inundated  to  a  depth  of  40  feet,  and  more  than  100,000 
lives  were  lost.  Floods  of  this  nature,  but  less  intense,  occur 
at  rare  intervals  along  the  coast  of  Texas.  Of  nearly  the 
same  nature  are  the  floods  that  sometimes  devastate  Holland. 
A  great  part  of  the  country  is  protected  by  dikes  from  the 
encroachment  of  the  sea.  Violent  storm-winds  heap  up  the 
sea,  which  in  some  cases  overtops  or  breaks  the  dikes. 

Floods  due  to  rise  of  lake-level  occur  only  over  restricted 
areas,  and  are  of  slight  importance.  They  result  from  more 
than  the  usual  amount  of  rainfall  in  a  season,  and  occur 
only  on  some  of  the  lakes  of  Central  Asia.  The  rises  are 
slow  and  not  very  great,  and  but  little  damage  is  ever  done. 
Of  the  class  of  lake  floods,  however,  seiches  are  important. 
A  seich  is  a  sudden  rise  of  the  water  surface,  or  a  slow 
moving  wave.  On  the  Great  Lakes  of  the  U.  S.  the  rise  sorae- 
tiuies  is  as  great  as  6  feet,  and  at  times  causes  great  damage. 

Reservoir  Floods. — A  very  important  class  of  floods  is 
that  due  to  the  bursting  of  reservoirs,  from  the  giving  way 
of  embankments,  the  yielding  of  ice-dams  in  rivers,  and  the 
releasing  of  glacier  lakes.  The  Johnstown  floi;)d  of  Jlay 
31,  18Si),  in  Western  Pennsylvania,  was  a  memorable  exam- 

ple of  the  flrst  kind  of  fl(_)0il.  The  breaking  of  the  dam  of 
the  South  Fork  reservoir  precipitated  a  volume  of  water  3 
miles  long,  a  mile  wide,  and  100  feet  deep,  on  the  valley  be- 

low, destroying  everything  in  its  course  for  a  distance  of  18 
miles  and  killing  5,000  people. 

At  tlie  lireaking  up  of  ice  in  the  spring  river  channels  some- 
times become  blocked  by  the  accumulation  of  ice  in  bends  or 

narrow  parts  of  the  river,  or  at  places  obstructed  by  bridge 
piers.  The  water  backs  up  behind  the  dam  or  ice-gorge  thus 
created,  causing  damage  above  it  and  also  below  it  when  the 
barrier  breaks.  Floods  of  this  class,  however,  do  not  usu- 

ally prove  very  destructive.  If  foreseen  they  can  in  many 
eases  be  provided  against.  The  greatest  loss  is  commonly 
to  boating  interests,  damage  being  done  to  craft  that  can 
not  be  gotten  out  of  the  way.  Ice-jam  or  ice-gorge  floods 
may  cause  great  damage  in  a  flat  country. 

A  flood  of  a  peculiar  kind  sometimes  arises  from  an  ad- 
vancing glacier  crossing  and  blocking  a  stream  and  creating 

a  glacier  lake  back  of  it.  This  occurs  at  times  in  Switzer- 
land, and  more  frequently  in  the  region  of  the  Himalaya 

mountains  in  Northwestern  India,  especially  on  the  triliuta- 
ries  of  the  Indus.  In  the  valley  of  Bagnes.  south  of  Martiguy, 
the  winter  of  1818  being  very  severe,  the  Gintroz  glacier  ad- 

vanced and  blocked  the  Drause  rivei",  making  a  lake  back 
of  it  a  mile  long,  700  feet  wide,  and  200  feet  deep.  The  ice 
was  pierced  artificially  and  the  lake  about  half  drained 
off  wlicn  the  barrier  broke  and  caused  a  great  flood. 

River  Floods. — The  most  frequently  occurring  floods  are 
river  floods  due  to  overflow  of  river-banks  caused  by  inade- 

quacy of  river  channel  to  carry  off  the  rainfall  water  as  fast 
as  sup]3lied.  Rivers  are  a  product  of  rainfall.  The  perio- 

dicity of  rainfall  over  a  country  is  reflected  in  the  rise  and 
fall  of  its  rivers,  somel  iraes  nearly  dry  and  at  others  over- 

flowing their  banks.  Floods  in  rivers  are  rarely  the  result 
of  a  single  great  downpour  of  rain,  except  over  a  very  re- 

stricted area  of  a  few  hundred  square  miles  in  extent. 
They  are  usually  the  result  of  a  series  of  moderate  rainstorms 
gradually  tilling  the  river  channels  until  there  is  an  over- 

flow. A  very  disastrous  but  rare  species  of  river  flood  oc- 
curs when  a  river  cuts  its  banks,  taking  an  entirely  new 

course  to  the  sea.  This  has  occurred  on  the  delta  of  the 
Hwang  Ho  in  China  on  nine  occasions  in  historical  times. 

In  18.~))i  the  river  broke  from  its  course  and  entered  the 
Yellow  Sea,  350  miles  farther  north  than  formerly,  entailing 
enormous  loss  of  life  through  drowning  and  starvation. 
See  CuiNA  and  Yellow  River. 

In  the  most  common  species  of  flood,  where  the  water 
rises  gradually  and  overflows  the  low-lying  lands,  damage 

occurs  from  the  submerging  of  ))roperty',  the  destruction  of growing  crops,  and  the  impossibility  of  working  the  land  in 
time  to  raise  a  harvest.  At  times  buildings  are  destroyed, 
cattle  are  drowned,  and  human  lives  lost.  In  cities  subject 
to  overflow  great  damage  is  at  times  wrought  to  merchan- 

dise. Railroads  are  floodeil,  bridges  carried  away,  com- 
merce is  impeded,  and  business  interrupted. 

The  amount  of  rise  above  low  water  that  will  jiroduce 
overflow  is  different  in  different  rivers,  and  also  along  dif- 

ferent parts  of  the  same  river.  The  overflow  stage  varies 
from  20  feet  or  less  in  some  rivers  to  as  uuich  as  86  feet  in 

others. 
Run-off. — Of  the  rain  that  falls  a  part  goes  directly  into 

the  rivers;  a  part  sinks  into  the  ground  and  Hows  out  slowly 
through  springs  at  a  lower  level  than  it  entcrerl.  A  great 
part  of  what  sinks  into  the  earth  evaporates  into  the 
air,  either  directly  or  through  the  vital  processes  of  plants. 
About  one-fourth  of  all  the  rain  that  falls  reaches  a  depth 
of  3  feet  in  the  ground.  The  depth  of  water  in  the  ground 
to  bed-rock  is  about  one-third  of  the  depth  of  the  soil 
covering  the  rock.  Thus  only  a  part  of  the  i-ain  reaches  the 
rivers  and  the  sea.  The  proportions  vary  greatly  in  differ- 

ent regions,  and  even  for  the  same  region  in  different  sea- 
sons and  different  rainstorms.  The  average  run-off  for 

rivers  of  the  temperate  zone  is  about  one-fourth  of  all  the 
rainfall.  For  the  drainage  area  of  the  Darling  river  in  the 
dry  climate  of  Australia  the  run-off  is  on  the  average  only 
1'5  per  cent.,  some  years  being  as  low  as  O'l  of  a  per  cent., 
and  in  others  as  high  as  6  per  cent.  The  run-off  varies 
greatly  with  the  permeability  of  the  ground.  Some  soils 
absorb  the  water  more  readily  than  others.  In  the  case  of 
snow  on  hard-frozen  ground  the  run-off  may  be  75  per  cent, 
of  the  melted  snow.  In  the  case  of  hard-frozen  ground 
covered  with  glare  ice  by  a  light  rain,  the  run-off  in  the 
case  of  a  succeeding  heavy  rain  may  be  as  much  as  90  per 
cent.  The  greater  the  rate  of  downpour  of  rain  the  greater 
the  run-off;  the  water  not  sinking  into  the  earth  rapidly 
forms  a  thin  layer  over  the  surface,  which  promotes  the 
rapid  transfer  of  a  great  part  of  it  to  the  streams.  After 
a  season  of  drought,  a  month  or  more  with  little  or  no  rain, 
it  requires  a  fall  of  2  or  3  inches  of  rain  to  saturate  the 
ground.  Such  a  rain  falling  slowly  might  produce  no  effect 
on  a  river,  but  if  it  fell  in  a  few  hours  it  might  [iroduce  a 
great  rise.  The  estimated  flow  of  water  from  all  the  land 
surface  of  the  earth  is  7,000  cubic  miles  annually.  The 
outflow  of  the  Mississippi  river  is  130  cubic  miles  annually 
on  the  average,  and  200  in  flood  years.  The  outflow  of  the 
Amazon  is  600  cubic  miles. 

Levees. — River  floods  are  not  without  beneficial  effects  on 
the  land  overflowed.  The  fine  silt  deposited  renders  it  very 
fertile.  Alluvial  land  is  therefore  highly  prized,  but  when 
it  has  once  become  occupied  by  the  farmer  the  flooding  by 
which  it  was  originally  enriched  becomes  an  impediment  to 
its  utilization.  Protection  from  overflow  is  commonly  sought 
by  embankments  called  levees.  Along  the  lower  course  of 
the  Mississippi  river,  below  the  junction  of  the  Ohio,  there 
is  an  area  of  30,000  sq.  miles  subject  to  overflow  which  is 
protected  by  1,300  miles  of  levees.  The  yield  of  cotton  and 
sugar  from  this  region  is  large,  and  when  the  water  breaks 
over  the  levees,  as  it  sometimes  does,  the  damage  is  great. 
The  whole  area  is  never  flooded  at  the  same  time.  Were  it 

not  for  the  levees  a  great  part  of  the  area  would  be  flooded 
every  year. 

The  levees  do  not  entirely  prevent  floods,  but  greatly  di- 
minish their  frequency.  The  greatest  high  waters  that  oc- 

casionally occur  override  everything.  Breaks  in  a  levee 
are  known  as  crevasses.  When  the  water  once  gains  an  out- 

let through  a  levee  it  carries  away  the  earth  of  the  embank- 
ment very  rapidly,  deepening  and  widening  the  break  every 

instant,  until  it  is  hundreds  of  feet  wide,  and  in  some  eases 
even  miles  in  width.  When  crevasses  occur,  the  first  care 
of  the  levee  engineers  is  to  secure  the  ends  of  the  opening  and 

prevent  the  break  extending.  Crevasses  are  sometimes  suc- 
cessfully closed. 

Levees  are  apt  to  break  when  from  long  contact  with  high 
water  the  embankment  becomes  softened  by  the  water  per- 

colating through.  When  the  water  is  near  the  top,  wave- 

wash  claused  by  high  winds  is  a  source  of  danger.  Cre- vasses are  sometimes  attributed  to  crawfish.  Improperly 
laid  rice-flumes  are  apt  to  l)e  a  source  of  weakness  and  make 
a  starting-place  for  water  to  come  through.  During  the 
continuance  of  high  water  vast  interests  may  be  at  the 
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merfv  of  the  slightest  acoiilent  to  the  levees.  See  Levee 
ami  HivKRs. 

J/or/e  (}f  Ori-urre.7ice  of  Hii/h  Wafer. — IliRh  waters  in 
rivers  oc<;iir  in  various  ways  in  ililTcreiit  parts  of  the  world, 
(li'peniling  on  the  climate,  the  iinrnial  distribution  of  rain- 

fall, the  temperature,  and  especially  on  the  to])o{:;ra]jhical 
features  of  the  drainage  areas  of  the  rivers,  particularly  the 

slope  of  the  ground  and  the  way  different  triliutai'ics  com- 
bine to  form  a  great  river.  Of  the  dependence  of  river 

floods  on  meteorological  laws  little  more  is  known  than  that 
certain  high  waters  depend  on  the  rains  of  the  ecpiatorial 
belt  of  calms,  on  the  rains  associated  with  the  bursting  of 
the  monsoons,  and  on  the  locking  of  water  by  frost  in 
northern  latitudes. 

Rivers  may  be  roughly  classified  according  to  the  way 
high  water  occurs.  In  land-locked  areas  the  rivers  flow  to 
the  lowest  part  of  the  drainage  basin  and  form  a  lake.  The 
water  rises  to  the  lowest  part  of  the  inclosing  ridge,  pro- 

vided the  evaporation  from  the  lake  surface  is  less  than  the 
inflow,  and  overflows  as  a  river  to  the  sea.  In  rivers  that 
take  their  rise  in  lakes  the  flow  of  water  is  nearly  constant, 
and  there  is  very  little  variation  of  stage,  year  in  and  year 
out.  Floods  never  occur  on  these  rivers.  The  variation  in 
the  height  of  the  St.  Lawrence  river,  which  takes  its  rise  in 

Lake  Ontario,  ordinarily  is  only  4'5  feet.  High  winds  cause 
variations  of  a  few  feet  from  the  extremes  of  low  and  high 
water  lake-levels  which,  however,  last  for  only  a  short  time. 

In  the  rivers  of  Siberia  and  British  America  that  flow 
into  the  Arctic  Ocean  high  water  occurs  as  the  result  of 
snow  melting  in  the  spring  aking  the  lowdands  and  up  to  a 
height  of  3.000  feet  above  the  level  of  the  sea.  The  rivers 
flow  from  south  to  north.  The  Obi,  Yenessei,  anil  Jlacken- 
zie  are  of  this  type.  Along  the  upper  courses  the  snow  melts 
first.  As  the  water  flows  down  il  is  met  by  the  water  from 
the  snow  farther  north  melting  later.  The  consequence  is 
excessive  high  waters  along  the  lower  courses  of  these  rivers, 
and  great  areas  of  land  are  flooded.  The  blocking  of  river- 
channel  by  the  formation  of  ice-gorges  also  adds  greatly  at 
times  to  these  floods. 

One  class  of  rivers  derive  their  water  almost  exclusively 
from  snow  melting  in  the  mountains.  The  melting  is  a 
slow  [irocess.  and  high  water  occurs  gradually  and  with 
great  regularity.  The  Indus,  which  rises  in  the  Himalaya 
Mountains,  is  a  river  of  this  type.  The  Rocky  Mountain 
region  of  the  U.  S.  abounds  in  small  streams  of  this  kind. 
In  some  instances  such  rivers  show  a  small  diurnal  fluctua- 

tion of  stage  corresponding  to  the  greater  melting  of  snow 
that  takes  place  in  the  day  as  compared  with  the  cooler 
night. 

Rivers  in  the  tropical  coinitries  receive  water  from  rain- 
fall only,  and  have  high  water  in  summer.  The  greatest 

rivers  of  the  world  belong  to  this  class,  the  Amazon,  the 
Congo,  the  Ganges,  the  Yang-tse,  and  the  Nile.  In  some  of 
these  rivers  the  high  waters  depend  on  the  rains  of  the  belt 
of  calms  at  the  equator.  In  those  of  Asia  the  rises  come 
from  rains  that  occur  at  the  bursting  of  the  monsoon.  The 
Amazon  does  not  vary  greatly  at  different  times  of  the  year, 
because  when  the  northern  tributaries  are  in  flood  the  south- 

ern ones  are  low,  and  when  the  southern  ones  are  in  flood 
the  northern  ones  are  low.  The  great  floods  of  the  Yang-tse 
sometimes  last  from  June  to  December.  The  rises  show  that 
the  monsoon  winds  penetrate  to  the  interior  of  Asia  to  a 
greater  extent  than  was  at  one  time  supposed. 

In  rivers  that  are  dominated  by  the  sub-tropical  rains — 
that  is.  little  or  no  rain  in  summer-time — the  rivers  are  low 
or  nearly  dry  in  summer,  and  high  water  occurs  in  winter. 
The  rivers  of  Italy  and  Sjjain  are  of  this  class,  also  the 
rivers  of  California  and  Oregon.  These  latter,  however,  de- 

rive some  water  from  melting  snow  in  the  mountains. 
Rivers  of  the  temperate  zone  receive  their  main  supply  of 
water  from  rains  directly,  and  are  high  in  winter  and  spring, 
the  seasons  of  great  rainfall.  Of  this  class  are  the  Elbe, 
Rhine,  and  Seine  of  Europe,  the  Ohio,  Arkansas,  aiul  Mis- 

sissippi in  the  U.  S.  High  water  in  these  rivers  is  added  to 

v'ery  materially  at  times  by  the  melting  of  accumulated 
snow.  The  smallness  of  evaporation  in  winter  as  compared 
with  summer  tends  to  make  the  water  high. 

Some  rivers  receive  most  water  from  rain,  but  high  water 
is  due  to  the  additional  amount  coming  from  melted  snow. 
Melted  snow  is  relatively  more  efficient  than  the  same 
amount  of  rain  in  causing  a  rise,  because  a  nuich  greater 
part  of  il  goes  into  the  rivers  when  melted,  frozen  ground 
being  impermeable  to  water.  The  rivers  of  New  England 
are  of  this  type.     With  great  depth  of  snow  on  the  ground, 

floods  occasionally  occur  in  some  rivers  not  otherwise  sub- 
ject to  overflow.  About  once  a  century  the  river  Somme  in 

France  overflows  from  this  cause.  The  flood  of  1G5W,  which 
was  |)receded  by  several  weeks  of  excessively  cold  weatlier, 
came  from  the  melting  of  snow  which  lay  on  the  ground  to 
the  depth  of  6  feet.  Preceding  the  great  flood  of  1740  the 
conditions  were  similar. 

High  water,  besides  depending  on  great  rain,  depends  also 
on  the  topographical  features  (;f  the  drainage  area  in  combi- 

nation with  the  sequence  of  rainfall  over  its  different  parts. 

Rainfall  is  not  usuallv  unil'orm  in  depth  over  a  wide  area  in 
great  rain-storms.  \Vhen  the  distribution  of  a  fall  of  rain 
in  time  and  space  is  such  that  the  freshets  in  tributaries 
from  several  regions  coincide  in  reaching  the  main  chaimel 
of  a  river  at  the  same  time,  excessively  high  water  results. 

Floods  in  the  lower  Mississippi  river  are  due  maiidy  to 
water  from  the  Ohio  river.  The  Ohio  alone  is  wil  suflicicnt 

to  cause  a  stage  of  more,  than  40  feet  in  the  lower  .Missis- 
sippi. To  carry  it  8  feet  farther  to  the  flood-line  requires 

that  the  Arkansas,  the  Missouri,  or  the  upper  Mississippi 
shall  send  out  a  flood  to  be  opportunely  superposed  on  the 
high  water  from  the  Ohio.  Variation  in  distribution  of 
rainfall  in  different  years  may  cause  flood-waves  from  the 
various  tributaries  to  i)ass  through  the  lower  river  in  succes- 

sion, producing  moderately  high  stages  of  water  lasting  a 
long  time,  but  no  great  high  water. 

For  any  particular  river  many  different  coml)inations  of 
flood-waves  from  the  various  tributaries  are  possible,  so  that 
the  occurrence  of  a  flood  may  in  a  certain  sense  be  consid- 

ered as  fortuitous.  Caution  has  therefore  to  be  exercised 
in  passing  from  records  of  high  water  to  conclusions  as  to 
changes  in  river  regimen  aiul  increased  flood-heights  due  to 
extension  of  land  cultivation  or  the  clearing  of  forests. 

Forests  and  High  Vi'ater. — Where  forests  are  cut  away 
from  a  drainage  area.  es|)('cially  on  hillsides,  the  amount  of 
silt  carried  to  the  streams  is  increased.  By  filling  up  the 
bed  of  a  river  this  may  cause  the  heights  of  high  waters  to 
gradually  increase  without  any  greater  quantity  of  water 
passing  through  the  river.  A  notable  case  of  rising  of 
river-bed  due  to  deposit  of  silt  is  that  of  the  Sacramento 
river.  This,  however,  is  not  due  to  cutting  away  of  the 
forests,  but  to  the  washing  down  of  mining  dfhris.  The 
rise  in  bed  of  river,  which  is  20  feet  higher  now  than  it  was 

in  1849,  is  partly  due  to  restricted  tidal  scour  caused  by  re- 
claiming of  overflowed  land  by  levees.  Bushes  that  grow 

spontaneously  on  hillsides  are  as  serviceable  as  forests  in 
checking  soil  waste  and  consequent  clogging  of  streams,  so 
there  is  no  necessity  to  plant  trees.  That  forest  over  a  drainage 
area  diminishes  the  flood-heights  of  its  rivers  by  conserving 
the  rainfall,  and  causing  it  to  pass  to  the  streams  more 

slowly,  is  highly  improbable.  That  forests  have  any  influ- 
ence in  increasing  or  diminishing  rainfall  has  never  been 

proved.  That  forests  do  conseiTe  the  water  Ijy  diminishing 

evaporation,  giving  gi'eater  outflow  at  low  water,  and  pre- 
venting the  occurrence  of  very  low  stages  or  the  absolute 

drying  up  of  streams,  seems  very  likely. 
Records  of  River-stages. — Daily  records  are  kept  of  the 

stages  of  water  in  rivers  at  various  places.  A  river-stage  is 
the  vertical  height  in  feet  of  the  river-surface  above  the 
local  plane  of  low  water.  The  stage  of  water  is  ascertained 
by  means  of  a  river-gauge,  which  usually  consists  of  timbers 
or  stones  suitably  graduated,  laid  along  the  incline  of  a 
river-bank.  When  a  bridge  ]iier  is  available,  a  gauge  is 
maile  of  a  graduated  jilank  fastened  to  it  vertically  or  by 
the  cutting  of  marks  on  the  stone.  River-stage  observations 
are  mainly  valuable  at  very  high  stages  of  a  river  in  case  of 
a  threatening  flood ;  they  are  also  of  use  at  the  lowest 
stages  of  water,  as  indicating  available  channel  depths  for boating. 

A  flood  condition  in  a  river  is  sometimes  graphically  pre- 
sented to  the  eye  by  a  device  caded  a  hydrograph.  On  a 

sheet  of  cross-section  paper  the  squares  from  left  to  right 
are  taken  to  represent  successive  days,  and  the  squares  from 
below  u])ward  are  taken  to  represent  units  of  gauge  height. 
The  gauge  readings  for  the  days  are  then  plotted  as  points, 
and  these  are  joined  V>y  a  curve,  which  is  called  a  hydro- 
graph.  In  this  way  a  rise  in  a  river  at  a  place  is  shown  on 
paper  as  a  wave.  There  is  a  gradual  increase  in  height  to 
the  highest  stage  or  crest  and  then  a  falling  off.  A  hydro- 
graph  exhibits  the  condition  of  <;  river  at  only  one  point. 
To  show  the  conditions  all  along  a  river  requires  hydro- 
graphs  for  a  great  many  points.  Another  method  of  graphi- 

cally showing  a  flood  condition  in  a  river  is  by  means  of  iso- 
pletlis.     On  a  sheet  of  cross-section  pajier  the  squares  from 
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left  to  rifjlit,  represent  successive  days;  tlie  squares  up  and 
duwn  re|)resent  distance  of  various  places  along  the  river 
from  some  initial  point.  On  the  line  for  a  place  there  is 
written  in  for  each  day  in  figures  the  number  of  culiic  feet 
of  water  per  second  passing  the  place  on  that  day.  Lines 
ar<'  drawn  through  the  points  of  equal  i|uanlity  of  water 
disclia.rge  for  discharges  differing  by  1II0.(MI0  cubic  feet  or 
so.  These  lines  are  called  isopleths.  In  this  way  a  graphic 
relief  chart  is  produced  which  shows  a  flood-wave  along  a 
river. 

Another  method  of  representing  a  flood  is  to  write  in 
place  of  the  discharge  of  water,  as  described  above,  the  stage 
(if  water  on  the  day  expressed  as  a  percentage  of  the  tf)tal 
range  in  stage  from  low  to  high  water.  Joining  the  points 
of  ec|ual  percentages  by  lines,  say  10  per  cent,  apart,  a  chart 
is  obtained  which  shows  the  magnitude  and  movement  of  a 
flood-wave. 

Flood-ivave  Movement. — The  greater  the  drainage  area 
above  a  place  the  slower  and  more  regular  the  rise  and  fall 
of  the  water.  Where  the  drainage  area  is  not  more  tlian  200 
sq.  miles  the  rise  and  fall  runs  its  course  in  a  day  or  a 
few  hours,  especially  if  the  country  is  hilly.  With  a  drain- 

age area  of  many  thousand  square  miles,  as  in  the  case  of 
Pittsburg,  for  instance,  with  17,000  s(j.  miles  above  it, 
the  rise  and  fall  on  the  average  covers  about  six  days.  For 
Cincinnati,  with  71.000  sq.  miles  above  it,  the  time  is  four- 

teen days;  for  Vicksburg,  with  an  area  of  1,137,000  sq. 
miles  above  it,  the  time  may  be  forty  days  or  more. 

A  flood-wave  in  a  river  moves  down  stream  with  a  moder- 
ate velocity,  from  3  to  5  miles  an  hour,  which  renders 

it  possilile  to  foretell  the  occurrence  of  high  water  along  the 
lower  course  of  a  river  when  the  rises  along  the  upper  coTirse 
are  known.  There  is  a  dependence  of  the  stage  at  one  place 
with  that  of  another  above  it.  Warnings  of  a  coming  high 
water  can  be  given  by  telegraph  in  many  eases  to  interested 
districts  a  considerable  time  ahead.  Such  warnings  have 
become  of  great  importance. 

So  long  as  the  water  remains  in  the  channel  the  rate  of 
l>rogressof  a  flood-wave  crest  does  not  differ  materially  from 
the  velocity  of  the  water  forming  it.  When  the  water  over- 

flows the  banks  the  wave-crest  time  is  very  much  retarded. 
The  wave-crest  velocity  is  also  retarded  as  compared  with 
the  velocity  of  the  water,  from  the  fact  that  the  empty  river 
channel  has  to  be  filled  as  the  river  rises.  The  time  of  a 

flood-wave  crest  in  the  Ohio  river,  from  Parkersburg  to  Cin- 
cinnati, a  distance  of  286  miles,  is  three  days  ;  from  Cincin- 

nati to  Cairo,  498  miles,  it  is  six  days.  On  the  Mississippi 
river,  from  Cairo  to  Vicksburg.  599  miles,  the  time  of  crest- 
wave  travel  is  seven  days  while  the  river  is  within  banks; 
wlien  the  river  overflows  it  may  be  as  great  as  twenty  days. 

River-stage  Predictions. — The  following  account  of  the 
method  employed  in  the  prediction  of  river-stages  is  based 
primarily  on  the  usage  of  the  U.  S.  Weather  Bureau: 

For  two  places  on  a  river  100  miles  or  so  apart,  with  no 
large  tributaries  coming  in  between  them,  the  relation  of  the 
gauge  readings  for  the  two  places  is  derived  as  follows : 

Prom  the  i-ecords  of  stages  the  highest  stages  reached  dur- 
ing rises  at  the  upper  place  are  selected,  and  also  the  corre- 

sponding highest  stages  occurring  a  day  or  so  later  at  the 
lower  station.  By  taking  the  averages  of  corresponding 
stages  for  the  two  places  in  groups  differing  in  stage  about  .5 
feet,  a  series  of  corresponding  values  for  the  two  places  is 
derived.  These  are  arranged  in  the  form  of  a  table,  or  a 
curve  is  made  with  the  stages  at  one  of  the  places  as  aliscis- 
sas  and  the  stages  at  the  other  as  ordinates.  From  this  the 
high  water  that  may  be  expected  at  a  place  can  be  derived 
wlicn  the  high  water  that  occurs  earlier  at  the  place  above  it 
is  known.  For  Cincinnati  and  Louisville,  for  instance,  on 
the  Ohio  river,  132  miles  apart,  a  40-feet  crest  stage  on  the 
gauge  at  Cincinnati  corresponds  to  16'9  feet  one  day  later 

at  Ijouisviile;  50  feet  correspond  to  26-0  feet ;  60  to"  38-2; 
and  70  to  46-4.  These  are  the  averages.  Tlie  individual 
cases  may  differ  a  foot  or  two.  The  relation  of  the  gauges 
is  closer  the  nearer  the  two  gauges  are  together  and  the  less 
the  quantity  of  water  coming  into  the  river  from  tributaries 
b(>tween  them.  In  some  cases  better  results  in  the  predic- 

tion of  stages  are  obtained  from  the  comparison  of  corre- 
sponding rises  rather  than  Ijy  corresponding  stages.  In  case 

tlie  rise  at  a  place  is  the  result  of  rises  in  several  large 
trilnitaries,  the  best  method  of  deriving  a  rule  for  predicting 
the  highest  stage  is  to  compare  the  rise  at  the  place  with  the. 
rises  preceding  it  at  places  on  the  tributaries.  At  Cairo, 
111.,  for  instance,  on  the  Ohio  river,  a  rise  may  be  the  result 
of  a  rise  in  the  ujiper  Mississippi  river  as  shown  by  the 

river-gauge  at  St.  Ijouis,  a  rise  in  the  Wabash  as  shown  by 
the  Mt.  Carmel  gauge,  a  rise  in  the  Ohio  river  as  shown  by 
the  gauge  atCincinnati.  or  on  rises  in  the  Cumberland  or  Ten- 

nessee as  shown  by  the  gauges  at  Nashville  or  (.'hattanooga. 
The  higher  the  stage  at  a  ]ilaee  the  gi-eater  the  effect  of  a 

rise  in  causing  a  rise  at  jilaces  below  it,  on  ac'connt  of  the 
greater  quantity  of  water  passing.  For  high  .stages  at  a 
lower  station,  rises  at  upper  stations  are  not  as  effect iv(!  in 
producing  rises  as  when  the  stage  at  the  lower  slat  ion  is  low. 
The  greater  area  of  cross-section  of  a  river  and  the  greater 
velocity  of  the  water  at  a  high  stage  require  a  greater  quan- 

tity of  water  to  produce  a  given  rise  at  a  high  than  a  low 
stage.  In  deriving  prediction  rules  it,  is  considered  that  for 
a  place  the  rises  multiplied  by  the  mean  stages  during  the 
rises  are  comparable  throughout  different  stages.  This  is 
taken  as  a  rough  approximation  to  the  truth  where  there  are 
no  local  discharge  measurements  to  give  exactly  the  relation 
of  rises  at  different  stages. 

In  case  tlie  rise  in  a  tributary  stream  at  a  place  near  its 
mouth  is  partly  due  to  back  water  from  a  rise  in  the  main 
stream,  the  rise,  multiplied  liy  mean  stage  during  the  rise  is 
not  a  measure  of  effectiveness  in  jiroducing  a  rise  farther 
down,  and  allowance  has  to  be  made  for  it. 

From  observations  of  stages  at  a  single  place,  some  idea 
can  be  formed  of  a  coming  stage  of  high  water.  The  differ- 

ence of  stages  gives  a  rate  of  rise  which  can  be  used  in  cal- 
culating a  stage  for  some  time  ahead.  When  tlie  rate  of 

rise  is  diminishing,  it  is  a  sign  that  the  crest  of  the  wave  or 
greatest  stage  of  water  is  near  at  hand. 

Rainfall  and  River  Ri,^e. — Observations  of  rainfall  over 
a  drainage  area  are  of  little  pi-actical  value  in  estimating  a 
river  rise  quantitatively.  A  rMiii-gauge  collects  tlie  rain 
over  an  area  of  only  50  sq.  inches,  which  is  but  a  small  sam- 

ple, and  is  not  accurately  characteristic  of  what  occurs  in 
the  way  of  rainfall  over  a  broad  area.  Moreover,  the  condi- 

tions affecting  run-off  are  too  complicated  to  be  readily  al- 
lowed for.  To  estimate  river  rise  from  rainfall  it  is  neces- 

sary to  consider  the  distribution  of  rain  in  time  and  space 
over  a  drainage  area.  By  dividing  a  drainage  area  on  a 
map  into  a  number  of  jiarts  over  which  the  time  of  water 
travel  to  a  gauge  station  by,  the  river  is  nearly  tlie  same,  and 
by  subdividing  these  parts  into  a  number  of  other  parts, 
1,000  sq.  miles  or  so  in  extent,  over  each  of  whicli  the  rain 
may  be  taken  to  be  nearly  uniform  in  depth  and  et|ual  to 
the  mean  of  the  deiitli  as  shown  by  all  the  observations  of 
rainfall  within  it.  and  by  taking  int<i  account  the  average 
run-off,  an  approximate  estimate  can  be  inaile  of  the  quan- 

tity of  water  that  reaches  a  |ilace  on  the  river  simultaneously 
from  the  various  parts  of  the  drainage  area  and  from  the 
rainfalls  on  different  days.  Comparing  these  amounts  with 
the  rises  that  have  occurred  in  various  instances,  some  idea 
can  be  formed  of  the  relation  of  the  two.  This  method  of 

estimating  a  river  rise  is,  however,  not  comparable  in  accu- 
racy or  ease  of  application  with  the  method  by  conqiarison  of 

river-stages,  and  is  only  resorted  to  where  up-river  gauge 
records  are  not  availalile  for  prediction. 
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Thomas  Russell. 

Floor  [M.  Eng.  floor,  flor  <  0.  Eng.  flor :  M.  H.  Germ. 
fl'Ur  >  Mod.  Germ.  Flur.  floor,  field,  plain  <  Teuton./'jr?/s  < 
Indo-Eur.  pldrus.  deriv.  of  pla-,  flat:  cf.  Gr.  )r\oTiJj :  Lat. 
planus,  whence  Eng.  plain] :  the  lower  surface  of  a  room ; 
the  upper  surface  of  the  horizontal  structure  which  sepa- 

rates one  stage  or  story  of  a  building  from  another,  and 
whose  under  surface  forms  the  ceiling  of  the  story  lieneath ; 

hence  also  the  structure  itself.  In  'naval  arcliitecture  the various  floors  are  called  dec/c.i.  The  construction  of  floors 
over  wide  spaces,  and  in  structures  where  they  are  subjected 
to  excessive  strains  of  weight  or  vibration,  presents  problems 
of  considerable  difficulty  which  have  engaged  the  skill  and 
ingenuity  of  builders  in  all  ages. 

Wooden  Floors. — The  simplest  form  of  floor  is  that  in 



424 FLOOR 

which  beams  ealloil  joints.  Ktretc-hiiif;  from  wall  to  wall  at 
short  intervals,  carry  a  //wjcj/iiy  or  ooveriiiii  of  lioari  Is  or  |ilanks 
nailed  to  tlieiii.  In  ancient  and  media'val  work  I  he  joists 
were  usually  heavy  squan'  timbers,  widely  s|iaee(l,  and  carry- 

ing a  flooring;  of  broad  planks.  Modern  builders,  reeoKuiz- 
inj;  that  the  transverse  striTigth  of  a  beam  is  as  the  sipiare 

of  the  depth,  employ  dei'p  and  narrow  joists,  or  stout  planks 
set  on  edj!:e.  and  concealed  from  view  below  by  a  ceiling  of 
wood  or  plaster.  To  secure  greater  stiffness  and  freedom 
from  vibraticm  cross-bracing  or  bridging  is  resorted  to,  by 
means  of  which  any  strain  upon  one  joist  is  di-stributed  over 
several.  When  the  span  is  too  great  for  single  joists,  inter- 

mediate (jirderK.  carried  on  ]iiers  or  columns,  support  the 
meeting-ends  of  adjacent  rows  of  joists:  or  heavy  beams  or 
trusses  span  the  area,  and  carry  joists  laid  parallel  to  the 
walls.  When  it  is  desired  to  bring  the  tops  of  the  joists 
flush  with  the  top  of  the  beam  or  girder,  they  are  mortised 

into  the  latter,  or  hung  to  it  by  iron  "hangers"  or  "stir- 
rups." In  frame  buildings  the  joists  are  carried  by  the 

sills,  girts,  and  \vall-|)hites  of  I  he  frame,  and  by  intermediate 
girders,  trusses,  or  partitions.  Where  openings  exist  for 
stairs,  hearths,  or  chimneys,  the  joists  abutting  against  the 

opening,  called  "  tail-beams,"  are  mortised  or  hung  to  trans- 
verse pieces  called  "headers,"  which  in  turn  are  framed  to 

girders  or  double  joists  called  "  trimmers  "  on  either  side  the 
opening.  Single  floorings  are  nailed  directly  to  the  joists, 
and  in  all  but  the  cheapest  work  are  composed  of  narrow 
boards,  tongued  and  grooved  to  each  other ;  the  large  num- 

ber of  narrow  lioiirds  reducing  the  possible  shrinkage  of  the 
flooring  at  caeli  joint  to  a  minimum.  Better  floorings  are 
composed  of  an  under-flooring  next  the  joists,  and  an  upper 
flooring  of  superior  quality  "  blind-nailed  "  to  it.  Ceilings 
are  made  upon  fiirring-ntrips  nailed  across  the  joists  under- 

neath, for  the  purpose  of  securing  a  pei^ectly  even  horizon- 
tal bearing  for  the  latlis  or  woodwork  of  the  ceiling.  When 

floors  are  to  be  rieadeiictl  (or  "  deafened  ").  an  intermediate 
surface  of  boards  or  of  lath  and  plaster  is  formed  between 
the  joists  at  about  half  their  depth,  and  sometimes  leveled 

up  to  the  top  of  the  joists  with  "mineral  wool"  or  simply 
with  shavings,  plaster,  or  other  non-conductor  of  sound. 

In  the  "  slow-burning  system  "  of  mill-construction  recom- 
mended by  the  Boston  Mainifacturers'  Mutual  Insurance 

Company,  and  widely  adopted  in  New  England,  the  floor  is 
composed  of  3-inch  or  4-inch  planks  of  Southern  pine  or 
oak,  carried  by  heavy  beams  8  or  10  feet  apart,  without 
cross-bracing  or  ceilings.  The  flooring-planks  are  grooved 
on  both  edges  and  joined  by  splines  of  hard  wood.  An  up- 

per flooring  of  ̂ -inch  stuff  is  often  added. 
Fire-pronf  Floors. — For  description  of  floors  with  iron 

beams  and  brick  arches  or  other  filling,  see  article  Fire- 
proof Building.  Sometimes  wooden  joists  are  used,  filled 

in  between  with  slabs  of  fire-proof  material,  and  protected 
on  the  under  side  by  plastering  applied  to  wire-lathing :  but 
such  floors  do  not  possess  the  highest  fire-resisting  qualities. 

Floors  on  Vaulting. — The  Romans  and  Byzantines  were 
masters  in  the  art  of  building  floors  upon  vaults  of  brick, 
stone,  or  concrete,  an  art  which  the  median'al  builders  car- 

ried to  even  higher  perfection.  In  some  parts  of  Italy  and 
Hungary  vaulting  is  still  employed  for  this  jiurpose.  even 
in  ordinary  dwellings.  But  this  method  of  construction  is 
too  costly,  too  heavy,  and  too  wasteful  of  space  to  be  often 

used  in  these  days  of  steel  beams.  The  so-called  "  Guasta- 
vino "  system  in  large  measure  avoids  these  objections  by 
the  use  of  very  thin  vaults  of  hard  tiles  laid  flat  in  cement, 

edge  to  edge,  in  two  or  three  layers  bi-eaking  joints,  and  with 
but  little  "rise"  or  curvature  to  the  vault.  The  weight 
these  thin  elastic  vaults  will  support  is  extraordinary.  They 
are  leveled  on  top  with  concrete  to  receive  wooden  or  tile 
floorings. 

Stone  floors  are  rarely  used,  because  of  the  great  weight 
and  relatively  low  transverse  strength  of  slabs  and  beams  of 
stone.  Though  frequent  in  ancient  and  medi.Tval  buiklings, 
their  place  is  taken  in  modern  work  by  the  various  kinds 
of  fire-proof  construction  already  referred  to. 

Flooring.s. — The  most  common  materials  used  for  finishing 
the  upper  surface  of  floors  are  wood,  tile,  flag-stones,  mo- 

saic, and  concrete,  or  asphalt.  Common  floorings  are  of 
pine  or  spruce,  laid  as  already  describe d.  Finer  floorings 
are  made  with  narrow  strips  of  hard  wood  tongued  and 
grooved,  or  splined,  blind-miiled  to  the  under-flooring, 
planed  to  a  perfect  lev(d.  and  oiled,  varnished,  or  waxed. 
Floorings  of  wood  mosaic  and  paivpietry  are  made  of  small 
Sieces  of  hard  wood  of  difti'rent  colors,  fitted  together  in 
ecorative  patterns  and  nailed  to  the  under  flooring.     Tiled 

floors  and  floorings  of  marble  mosaic  require  a  firm  and  un- 
yielding stiiictnre  to  carry  them.  The  tile.s,  or  the  frag- 

ments of  stone  and  marble  composing  the  mosaic,  are  bedded 
in  st  rong  cement  s[iread  over  a  layer  of  concrete.  The  mo.saic 
is  then  rubbed  to  an  even  surface  and  iKilislieii.  Flagstones 
of  marble  or  coarsiT  material  are  laid  in  the  same  way.  In 
France  and  in  some  other  parts  of  Europe  the  floors  of  or- 

dinary houses  are  not  uncommonly  laid  with  small  hexagonal 
tiles  of  fine  hard  brick,  wliich  are  varnished  from  time  to 
time.  Cement  ami  asphalt  are  used  f(jr  flooring  Imsements, 
cellars.  staViles.  and  other  places  requiring  a  hard  surface 
absolutely  impervious  to  moisture.  Such  flocjrings  are  ma<lc 
by  S|ireailing  a  layer  of  pure  cement,  or  of  cement  and  sand 
mixed,  or  of  as[)halt,  over  a  well-hardened  bed  of  concrete 
of  crushed  stone,  sand,  and  cement. 

The  Greek.s.  and  after  them  t  he  Romans,  adorned  their  tem- 
ples and  puVilic  buildings,  and  even  their  private  dwellings, 

with  floors  of  marble  and  of  mo.saic  of  great  beauty  of  design 
and  workmanship.  (See  Mosaic.)  The  floors  of  the  early 
Christian  basilicas  of  the  Flast  were  often  finished  in  a  combi- 

nation of  opus  Alerandrinum  or  mosaic  of  minute  triangles 
of  bright-colored  material,  and  opus  sectile,  or  patterns  in 
which  each  area  of  color  was  of  a  single  piece  of  marble  cut 
to  the  required  sha[)e.  The  Byzantine  architects  also 

wrought  splendid  floorings  of  'the  same  kind  for  their 
churches,  as  in  the  church  (now  mosque)  of  Agia  Sophia  in 
Constantinople,  and  the  Italians  have  for  centuries  excelled 
in  this  sort  of  work.  Floorings  of  fine  material  and  ar- 

tistic design  are  far  more  common  in  Europe  than  in  the 
U.  S.,  where,  however,  they  are  now  more  frequently  used 
than  formerly. 

^yeig^lt  on' Floors. — This  varies  greatly  for  different  class- 
es of  buildings.  In  calculating  the  strength  of  floor-beams 

it  is  customary  to  allow  for  a  weight  of  80  lb.  per  sq.  foot 
in  dwellings,  schools,  and  hay-lofts:  130  lb.  in  churches, 
theaters,  and  ])laces  of  public  assembly.  But  the  experi- 

ments of  B.  B.  Stoney,  in  England,  have  shown  that  this  is 

sometimes  largely  exceeded  in  "  crushes  "  such  as  occur  in the  vestibules  of  theaters,  etc.  For  granaries.  100  lb.  [)er 

sq.  foot  may  be  allowed ;  for  warehouses,  250  lb. :  for  fac- 
tories, 100  to  400  lb.  To  these  weights  should  always  be 

added  that  of  the  floor  itself,  varying  fi'om  18  lb.  per  sq. 
foot  in  ordinary  wooden  floors  with  plaster  ceilings  under 
them  to  35-60  ib.  in  fire-proof  floors  with  brick  arches. 

Formulas  for  Beams. — The  requisite  size  and  strength  of 
iron  and  steel  beams  for  floors  are  calculated  by  means  of 

tables  furnished  by  the  manufaeturers  of  the  various  pat- 
terns used.  '  For  wooden  beams,  however,  the  calculations 

may  be  made  by  the  architect  or  builder  by  the  use  of  the 
formulas 
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in  which  ̂ Y  =  assumed  load  per  square  foot  on  floor:  w  = 
weight  of  floor  itself  per  square  foot ;  /  =  length  of  beam  in 
feet ;  h  =  breadth  of  beam  m  inches ;  d  =  depth  of  beam  in 
inches ;  c  =  distance  apart  on  centers  in  feet ;  s  =  factor  of 
safety  assumed  (usually  from  3  to  5) :  and  A  is  a  constant 
determined  by  experiment,  viz.,  240  for  white  pine,  270  for 
sin-uce.  315  tor  oak,  and  375  for  hard  pine.  Formula  (1) 
gives  the  depth  of  beam  required  for  a  given  span,  thick- ness, and  spacing  of  the  joists :  and  formula  (3)  the  proper 
spacing  on  centers  for  beams  of  a  given  dimension. 
When,  however,  it  is  desired  to  calculate  the  load  which 

a  given  beam  will  carry  without  exceeding  a  deflection  of 
jiijth  of  an  inch  per  foot  of  space,  the  following  formula 
should  be  used : 

in  which  L  —  safe  load  required ;  b,  d,  and  /  are  the  same  as 
in  (1)  and  (3),  and  e  is  a  constant,  viz. :  63  for  white  pine,  72 
for  white  oak,  75  for  spruce.  103  for  yellow  pine. 

Special  Floors. — Special  kinds  of 'floors  and  flooring  are required  by  certain  industries  and  for  particular  purposes. 
Thus  theaters,  amphitheaters,  lecture-halls,  and  sometimes 

churches,  require  inclined  floors  in  order  to  tiring  the  re- 
moter spectat(prs  within  sight  and  hearing  of  the  speaker  or 

•performer  on  the  stage  or  platform.  Such  floors  are  usu- 
ally built  u]ion  stagings  from  a  level  floor  forming  the  ceil- 

ing of  the  space  or  story  below.  Ship-builders  make  use  of 
a  vast  draughting-floor  of  pine  on  which  to  plot  the  curves  of 
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the  h^hip-framcs;  it  serves  as  a  drawinjj-boaH,  on  which  the 
lirii'S  an'  erased  by  serapini;'  <'i'  saiidpaiicriii};  wlicii  no 
loHiier  re(|uired.  Molding-floors  in  foiuidries  are  of  siinil, 
ii|ion  wliioh  tlie  molds  forcasting  are  laid, or  in  vvliioh  tliey  are 
ionneil.  Floors  of  piazzas  and  balconies  are  made  of  slats 
set  slifjhlly  apart  to  allow  rain-water  to  drain  away,  or  are 
covered  with  duck  or  canvas,  tightly  stretched  and  painted, 
to  exclude  the  water:  in  eitlier  case  the  floor  should  be 
inclined  with  a  pitch  outward  of  an  inch  in  every  0  to  10 

t'ect,  and  the  boards  be  laid  lengthwise  across  this  slope.  It 
is  FiMrdly  necessary  to  enumerate  olher  varieties  of  floors,  of 
whicli  the  list  might  be  indetinitely  prolonged.  Consult 
article  citeil,  and  Mill-construction;  also  Hatfield's  Atner- 
ican  Ilnuse-carpenfi'r,  Kidder's  ArcliUfct's  and  Builder's 
Pocket-budk,  and  general  text-books  on  construction. 

A.  D.  P.  Hamlin. 

Floor-cloth,  or  Oil-cloth  :  oil-painted  canva.s,  both  sides 
of  which  are  )iainted  with  one  or  more  coats,  one  side  being 
subsequently  printed  with  designs  in  colors.  Floor-cloths 
are  usually  printed  by  hand  by  the  old  method  of  block- 
printing.  The  compounds  linoleum,  kamptulicon,  and  the 
like  are  substitutes  for  common  floor-cloths,  and  are  made 
by  jjatented  processes.  India-rubber  is  an  ingredient  of 
some  of  these,  and  they  are  often  stiller  under  foot  and 

warmer,  but  sometimes  less  dui-able  than  gootl  oil-cloth. 

Flo((uet,  flo'ka',  Charles  Thomas  :  politician  ;  b.  Oct.  5. 
1828,  at  St.-.Jean-de-Luz,  France :  stndied  at  the  College  St. 
Louis;  called  to  the  bar  1831 ;  1867  offendeil  the  Czar  Alex- 

ander II.,  when  a  guest  of  Emperor  Napoleon  III.,  by  cry- 
ing, "  Vive  la  Pologne  "  :  consequently  was  under  the  Kussian 

ban  until  1888;  1871  radical  member  of  the  National  As- 
sembly; 1876  member  of  the  Chamber  of  Deputies;  1883 

Prefect  of  the  Seine  ;  1885-88-89  president  of  the  Chamber  ; 
1888-8!»  Prime  Mini.ster;  in  July,  1888,  fought  his  famous 
duel  with  Gen.  Boulanger.  severely  wounding  Boulanger  in 
the  throat.  In  1892-93  he  was  implicated  in  the  Panama 
scandals,  to  the  injury  of  his  political  standing.    D.  .Ian.  18, 
1896.  C.  if.  TUURHEB. 

Flo'ra  [  =  Lat.  Flora,  goddess  of  flowers,  deriv.  of  flos, 
floris.  flower] :  (in  mythology)  a  deity  early  worshiped 
among  the  Romans  as  the  goddess  of  flowers  and  of  spring, 
and  identified  with  the  Grecian  Chloris.  A  temple  was 
vowed  to  her  by  Tatius,  and  a  flamen  appointed  to  serve  at 
her  altar.  Her  temple  was  sitnated  near  the  Circus  Maxi- 
nius,  and  an  annual  fastival  was  held  in  her  honor  be- 

tween Apr.  28  and  May  3,  when  evci-y  licentious  extrava- 
gance was  indulged  in  by  the  populace.  She  was  repre- 
sented bearing  the  cornucopia  filled  with  flowers. 

A  late  tradition  says  that  Flora  was  a  wealthy  courtesan 
who  bequeathed  her  riches  to  the  city  on  condition  that  she 
should  be  worshiped ;  but  stories  of  that  kind  generally 
originated  with  people  who  liked  to  bring  the  Roman  re- 

ligion into  contempt,  either  atheist  philosophers  or  Chris- 
tian Fathers.  Lactantius  seems  to  have  been  the  first  who 

knew  the  story  of  Flora.  The  Romans  themselves  identi- 
fied her  with  the  Greek  Chloris— not  the  wife  of  Neleus,  but 

the  daughter  of  Niobe.  Her  true  name  was  Melibioa,  and 

she  and  her  brother  Amyclas  were  the  only  ones  of  Niolie's 
children  who  escaped  Apollo's  revenge,"  after  which  her name  was  changed  into  Chloris. 

Flora :  in  botany,  the  aggregate  vegetation  of  a  country 
or  region;  thus  when  the  "flora  of  the  Black  Ilills"  is 
spoken  of,  reference  is  made  to  the  natural  vegetation  of 
that  jjortion  of  the  country,  just  as  the  animal  life  of  a 
country  is  referred  to  when  its  fauna  is  spoken  of.  A  cata- 

logue or  description  of  the  flora  of  any  country  is  often 

called  simplv  the  "flora"  of  the  country,  as  Grav's  Synnp- 
fical  Flora  of  North  America  (1878-84) ;"  Hooker's  Student's 
Flora  of  the  British  Islands  (1884);  Grendi's  Flora  of Siritzerland  (1889).  Charles  E.  Bessey, 

Flora:  city  and  riulway  junction:  Clay  co.,  111.  (for  loca- 

tion of  county,  see  map  of"  Illinois,  ref.  9-F):  94  miles  E.  of 
St.  Louis,  Mo,  There  ai'e  40,000  acres  of  apple-orchards  in 
the  eounty,  and  Flora  is  a  great  fruit-market.  Immense 
coal-lieds  underlie  the  soil.  The  climate  is  fine.  Pop. 
(im))  1,494;  (1890)  1,695.  Editor  of  "Democrat." 

Flor^-al,  flo'ra'a'al'  (the  flowery) :  the  eighth  month  in  the 
republican  calendar  of  Frauce,"which  from  Nov.  24,  1793. to  .Se|it.  9,  180.5,  was  used  in  place  of  the  Gregorian.  Flo- 
ival  liegan  Apr.  19-22,  and  ended  May  18-21. 

Flore.  Order  of  [so  called  from  Floris  (a  place  near  Co- 
senza),  the  .scat  of  the  first  aljbey] :  a  branch  of  the  CLster- 

cians.  including  convents  of  nuns  as  well  as  those  of 
monks.  Tlie  order  was  foundcil  by  .loachirn  of  Floris  in 
1189,  and,  being  suspected  of  maint.'iining  the  heresies  of  its 
founder,  it  never  flourished.  In  1.505  most  of  its  convents 
joined  the  Cistercians  and  other  orders. 

Flor'eiice  (Ital.  J'jVeiue) :  province  of  Italy;  area,  2,144 
sq.  miles.  It  is  one  of  the  most  fertile  provinces  of  the 
couutrv;  wheat,  wine,  and  silk  are  extensively  produced. 
Pop,  (1891)  813,031. 

Florence  [from  Lat.  Floretitia.ileriv.nf florens.floren'tis, 
blooming,  prosperous,  pres.  partic.  of  flore're,  blooiii] :  a  city of  Italy;  situated  195  miles  N.  W.  of  Rome,  in  the  beauti- 

ful valley  of  the  Arno,  mostly  on  the  nortlieru  bank  (.see 
map  of  Italy,  ref.  4-D).  Pop!  of  commune  (1895)  204,000. 
It  is  one  of  the  most  beautiful  and  interesting  cities  of 

Italy,  an  archbishop's  see,  and  a  principal  seat  of  art  and science.  The  industry  of  the  city  was  formerlv  more 

flourishing,  and  comprised  extensive  manufactures  "of  silk, velvet,  and  woolen  ;  it  is  now  remarkable  only  in  works  of 
art,  mosaic,  and  jewelry. 

The  inner  part  of  the  city  was  formerly  surrounded  by  a 
wall,  but  gardens,  palaces,  and  monasteries  cover  the  neigh- 

boring hills.  The  city  has  been  made  brighter  by  the  con- 
struction of  new  and  wider  streets,  and  new  and  beautiful 

palaces  are  added  to  the  great  number  of  old  and  celebrated 
monuments.  The  Arno,  dammed  U[)  to  100  ])aces  breadth, 
is  provided  with  quays,  called  Liiriyarni,  and  six  bridges 

connect  the  dift'erent  parts  of  the  city  with  each  other. 
These  bridges  and  quays,  with  the  Via  della  Scala  and  Via 
Maggio,  form  the  liveliest  parts  of  the  city,  and  more  than 
twenty  public  squares,  surrounded  by  beautiful  buildings, 
adorn  it.  Among  these  public  squares  the  most  remarkable 
is  the  Piazza  del  Granduca,  now  called  the  Piazza  della  Sig- 
noria,  which  is  very  rich  in  works  of  art.  It  contains  the 
great  fountain,  adorned  with  twelve  bronze  statues  by  Gio- 

vanni of  Bologna :  the  beautiful  equestrian  statue  in  bronze 
of  Cosmo  I.,  by  the  same  artist ;  the  colossal  Neptune  and 
the  Tritons  of  marble  by  Ammanato:  and  the  statne  of  Her- 

cules by  Bandinelli.  The  old  palaces  stand  generally  among 
common  houses  in  narrow  streets,  and  their  heavy  and  mass- 

ive architecture  gives  thera  a  gloomy  character.  In  the 
Middle  Ages  they  served  as  strongholds.  They  were  built 
of  large  blocks  of  freestone  with  battlements,  and  often  with 
towers,  but  without  any  exterior  emliellishments.  They  are 
now,  moreover,  blackened  by  age.  In  the  interior  they  con- 

tain courtyards,  with  arcades  from  which  stairs  lead  into 
the  halls.  One  of  the  most  interesting  palaces  is  the  Palazzo 
Vecchio,  or  Palazzo  della  Signoriii,  at  one  time  the  seat  of  the 
Florentine  magistrature,  and  from  1865  to  1871  of  the  Ital- 

ian Parliament.  The  Palazzo  Pitti,  built  by  Brunelleschi, 
and  the  residence  of  Victor  Emmanuel  while  in  Florence,  is 
one  of  the  most  magnificent  palaces  in  existence.  It  con- 

tains the  Galleria  Pitti,  the  finest  collection  of  pictures  in 
the  world,  and  the  Pitti  and  UtRzi  collections  are  connected 
by  a  long  gallery,  passing  over  the  Poiite  Vecchio. 

Remarkable  among  the  ecclesiastical  biuldings  is  the 
cathedral,  555  feet  long,  340  feet  broad.  Arnolfo  da  Colle 
commenced  the  building,  and  continued  it  until  1310:  Gi- 

otto succeeded  him.  and  Brunelleschi  finished  it  in  1436. 
The  marble  covering  of  the  cathedral  is  rich  and  varied ; 
especially  is  that  of  the  campanile  delicate  and  fine  in  color. 
The  construction  of  the  vaults  of  the  baptistery  of  San  Gio- 

vanni is  very  interesting,  and  the  three  doors  of  bronze, 
especially  that  of  the  eastern  gate  by  Ghiberti,  arc  widely 
known.  The  Church  of  Santa  Croce,  commenced  in  1294  by 
Arnolfo  di  Cambio,  371  feet  long  and  113  feet  wide,  has 
eleven  chapels,  and  contains  the  tombs  of  Michael  Angelo, 
Alfieri,  and  Machiavelli,  and  a  monument  of  Dante.  A  most 
interesting  building  is  the  Loggia  dei  Lanzi,  a  hall  com- 

menced in  1376.  and  finished  by  Benci  di  Clone  and  Simone 
ili  Francesco  Falenti  after  a  jilan  by  Orcagna.  It  contains 
masterpieces  of  marble  and  bronze — the  Vestals,  the  Cen- 

taur, Ajas  with  the  corpse  of  Patrochis.  Between  the 
Loggia  dei  Lanzi  and  the  Palazzo  V^'cchio  is  situated  the 
Palazzo  degli  Uffizi.  containing  the  world-famous  collections 
of  statuary  in  marble  and  bronze  (the  group  of  Niobe  and 
the  Medicean  Venus),  of  cameos,  pictures  (  Venus,  by  Titian, 
the  ffoli/  Family,  by  Michael  Angelo).  and  crayons. 

History. — Florence,  originally  a  Roman  colony  in  Etruria, 
was  a  flourishing  city  at  the  time  of  Christ.  Under  Totila 
it  was  destroyed,  but  it  was  rebuilt  under  Charlemagne. 
The  German  emperors,  especially  t)tho  the  Great,  favored 
the  city  in  many  ways ;  and  as  its  position  was  of  much 
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consci|Uonco  in  military  respects,  many  knif,'lils  settled  here, 
and  the  noljles  early  ffained  the  aseendeney.  I'arties  foufrht in  Kliirenee  as  in  iilher  cities;  nevertheless,  in  the  ninth  and 
tenth  centuries  it  liecame  a  center  <if  civilizaticjn,  and  in- 

creased its  political  importance  by  conqiierinj^  the  neigh- 
boring cities  and  towns.  In  the  beginning  of  the  twelfth 

century  it,  threw  oil  the  authority  of  tlie  (ierinan  emperors 
and  established  a  rejiublic,  and  in  llltK  it  headed  the  union 
of  the  'hiscan  cities  against  I'hilip  of  Suabia.  In  the  be- 

ginning of  the  thirteenth  century  1'  loren<'e  was  governed  by 
a  podestil,  who,  however,  held  the  supreme  autliority  only 
in  matters  of  justice;  the  administration  and  the  political 
|i(iwer  depenilecl  on  si.K  consuls  and  a  innuicipal  council  of 
lUO  citizens.  The  republic  had  an  oligarchical  character,  but 
although  it  was  convulsed  by  the  civil  wars  between  the 
Cfu(dphs  and  the  (ihil)ellines  the  city  still  increased  in 
power.  In  lOVS  the  enlargement  of  tlie  city  made  a  second 
wall  necessary,  and  between  12H4  and  1837  tlie  third  wall, 
the  present  one,  was  built.  In  \222  Florence  conquered 
Pisa,  anil  gained  great  commercial  advantages;  in  1332  it 
conquered  Pistoja,  in  1333  JIassa,  and  soon  it  ruled  over  the 
whole  of  Tuscany.  The  authority  of  the  nobility  began  to 
decrease;  the  citizens  acq\iircd  ascendency,  and  in  1378  the 
democracy  gained  a  decided  victory,  Salvestro  de  Medici,  a 

plain  citizen,  becoming  gonfaloniere.  It  wius,  however,  Gio- 
vanni de  Medici,  the  banker  of  the  pope  and  a  man  of  im- 
mense wealth,  who  founded  the  house.  At  his  death  in  1428 

he  left  two  sons.  Cosimo  and  Lorenzo,  from  the  latter  of  whom 

the  dukes  of  the  si.\teenth  century  descended.  Cosimo  ac- 
quired great  fame  during  the  Council  of  Florence  in  1439, 

and  his  grandson,  Lorenzo  the  Magniticent,  added  still  more 
to  the  splendor  of  the  house.  In  1478  the  conspiracy  of  the 
Pazzi  against  the  Medici  failed,  and  in  1492  Pietro  succeeded 
his  father  Lorenzo  as  gonfaloniere.  He  was  ex|jelled,  how- 

ever, and  Savonarola  established  a  kind  of  theocracy,  but 
was  burnt  as  a  heretic  in  1498.  By  the  victory  of  Alessandro 
of  Medici  (Aug.  12, 1530)  the  republic  was  finally  overthrown, 
and  Alessandro  was  declared  Duke  of  Florence,  July  29, 1531. 
He  was  killed  in  1539,  but  his  son  succeeded  as  grand  duke. 
After  the  death  of  the  last  Medicean  grand  duke  the  govern- 

ment of  Tuscany,  of  wdiich  Florence  was  the  capital,  fell  to 
Francis,  Duke  of  Lorraine,  afterward  Emperor  of  Germany. 
His  descendants  were  expelled  by  the  French  in  1799.  In 
1801  Tuscany  became  a  part  of  the  kingdom  of  Etruria 
under  Louis  of  Parma.  In  1808  it  came  under  the  sway  of 
France.  In  1814  the  Grand  Duke  Ferdinand  IIL  once  more 

took  possession  of  the  country,  but  in  1859  his  son,  Ferdi- 
nand IV..  had  to  abdicate,  aiid  on  May  22.  1860,  Tuscany 

was  incorporated  into  the  kingdom  of  Italy,  of  which  Flor- 
ence was  the  capital  until  liS71,  when  the  seat  of  govern- 
ment was  transferred  to  Home. 

Florence:  city  and  railway  center ;  capital  of  Lauder- 
dale CO.,  Ala.  (for  location  of  county,  see  map  of  Alabama, 

ref.  1-B) ;  situated  on  the  north  bank  of  Tennessee  river,  at 
the  head  of  deep-water  navigation  and  at  the  foot  of  Muscle 
Shoals  Canal.  It  has  the  Southern  Female  University,  Syn- 
odical  Female  College,  Paxton's  Military  and  Classical  Acad- 

emy, State  Normal  College,  fine  city  schools,  sawmills,  and 
extensive  manufactures  of  cotton  and  iron.  Pop.  (1880)  1,359 ; 

(1890)  6,012.  Editor  of  "  Herald." 
Florence :  city ;  Marion  co.,  Kan.  (for  location  of  county, 

see  map  of  Kansas,  ref.  6-H) ;  on  the  Atchison,  Topeka  and 
Santa  Fe  Railroad;  at  the  junction  of  the  Cottonwood  river 
and  Doyle  creek.  It  is  situated  in  a  wheat-producing  dis- 

trict, aiid  has  quarries  of  building-stone.  Pop.  (1880)  954 ; 
(1890)  1,229;  (1895)  1,474. 

Florence  :  town  and  railway  junction  ;  capital  of  Flor- 
ence CO.,  S.  C.  (for  location  of  county,  see  nuip  of  South 

Carolina,  ref.  5-F) ;  102  miles  N.  of  Charleston.  It  has  rail- 
way shops,  a  mill,  machine-shops,  and  a  large  trade  in 

cotton.     Pop.  (1880)  1,914  ;  (1890)  3,395. 

Florence.  William  .Termyn  (real  name  Bkrn'ARU  Conlin)  : 
actor;  b.  in  Albany,  N.  Y.,  July  26,  1831.  He  joined  a  dra- 

matic association  in  New  York  cit,y  1847  ;  made  his  first  ap- 

pearance in  Richmond,  Va.,  Dec'  6,  1849,  as  Peter  in  The 
Stranger.  He  played  in  Providence,  R.  I.,  Mac<lutl'  to  Booth's 
Macbeth.  At  Brougham's  Lyceum  in  New  York  he  afterward 
appeared  in  Irish  characters.  He  married  in  1853  Mrs. 

Malvina  Littell,  a  dancer  attached  to  Wallack's  theater, 
and  snl)se(pient,ly  the  two  appeared  at  the  National  theater. 
New  York,  as  tlie  Irish  Boy  and  the  Yankee  Girl.  In  1H56 
Florenc^e  and  his  wile  went  to  England,  traveled  through 
the  British  provinces,  and  were  well  receivetl.     On  returning 

to  the  r.  S.  they  acted  regularly  every  season  in  the  prin- 

cipal towns  and"  cities  of  the  Union.  In  1887  Mrs.  Florence practically  retired  from  the  slagi;  and  Florence  joined 
Joseph  JetTerson,  playing  with  him  in  .some  of  the  old  com- 

edies. His  best-known  parts  are  ('apt.  ('utile  in  Dombey 
ami  Son.,  Bardwell  Slote  in  The,  Miyldij  D(jUar,  and  Robert 
Brierlv  in  Tlia  TicTcet-of-havK  Man.  I),  in  Phihulelphia, 

Pa.,  N'ov.  '20,  1891.  '  B.  B.  Vallenti.sk. 
Florence,  Conncil  of,  14:59-42  a.  d. :  the  continuation  of 

the  Council  of  Basel,  the  seventeenth  of  the  twenty  uecu- 
meiii(^al  councils  ackiiowledgeil  by  the  Church  of  Rome. 
The  Council  of  Basel  was  ojieneil  July  23.  1431.  Called  in 
thc^  interest  of  reform,  the  attemlance  at  first  was  small,  the 

pope.  Eugeiiius  IV.,  being  hostile.  In  1434  a  reconciliation 
was  brought  aliout,  and  the  pope  took  the  direction  of  af- 

fairs into  his  own  hands.  On  Jan.  8.  14;i8,  the  council  was 
transferred  to  Ferrara,  and  in  Feb.,  1439,  to  Florence, 
where  its  sessions  continued  at,  intervals  until  1442.  But  its 
interest  culminated  in  the  summer  of  1439.  when  the  re- 

union of  the  Greek  anil  Latin  Churches  was  thought  to  have 
been  accomplished.  More  than  500  Greeks,  including  the 
Greek  emperor  and  tlic^  Patriarch  of  Constantinople,  were 
in  attendance,  having  joined  the  council  at  Ferrara.  Four 
points  were  under  discussion  :  1,  the  Filioque  of  the  Latin 
Creed ;  (2)  the  use  of  unleavened  bread  in  the  Eucharist ;  (3) 
purgatory  ;  (4)  the  papal  supremacy.  The  first  three  points 
were  settled  by  compromise  ;  the  fourth  by  the  submission 
of  the  Greeks.  But  the  impulse  of  this  settlement  was  im- 

perial, the  Greeks  desiring  Occidental  assistance  in  beating 
back  the  Turks.  The  "  reconciliation  "  had  no  root  in  the 
hearts  of  the  people,  and  in  1443  the  patriarchs  of  Alex- 

andria. Antioeh,  and  Jerusalem  united  in  denouncing  the 
Council  of  Florence.  Mi^anwhile  the  remnant  of  the  coun- 

cil summoned  by  Eugenius  IV.  continued  to  sit  at  Basel; 
in  1440  it  elected  an  antipope  (Felix  V.).  who  resigned  in 
1449  :  removed  to  Lausanne.  July  24,  1448.  and  dissolved 

May  25,  1449.  See  Mansi's  Councils  (vol.  xxix.) ;  Harduin's 
Councils  (vols.  viii.  and  ix.) :  and  Hefele's  Concilienge- schicMe  (vol.  vii.,  part  2, 1874).   Revised  by  S.  M.  Jackson. 
Florencia.  Fraxcisco,  de:  Jesuit  author;  b.  in  Florida 

(probalily  in  St.  Augustine),  1620.  He  studied  in  the  Col- 
lege of  "San  Ildefonso,  Jlexico :  took  the  Jesuit  habit  in 1643 ;  acquired  considerable  fame  as  a  teacher  and  jjulpit 

orator  ;  was  procurator  of  his  province  at  Madrid  and  Rome 
1688,  and  subsequently  procurator-general  for  the  Indies  at 
Seville.  His  Bisforia  dn  la  provincia  de  la  Comjjaiiia  de 
Jesus  de  Nueva  Espaita  was  the  first  Jesuit  history  of  Mex- 

ico (1st  vol.  only,  Mexico,  1694).  He  also  published  several 
biographical  works  relating  to  the  Jesuits,  and  numerous 
theological  treatises.     D.  in  Jlexico,  1695. Herbert  H.  Smith. 

Florentine  Academy  (in  Ital.  Accademia  Fiorenfina):  a 

learned  association  of '  Florence,  founded  in  1540.  It  is famous  as  successor  of  the  Accademia  della  Crusca.  See 
Della  Crusca. 

Floren'tiiis:  the  name  of  several  men  eminent  in  his- 
tory and  in  letters.  Among  them  are  Florence  (Florentius) 

OF  Worcester,  a  learned  monk  who  died  in  1118;  author  of 
a  Latin  chronicle,  the  first  written  in  England  after  the 
Norman  Conquest ;  English  translation  edited  by  Thomas 

Forester,  Loudon.  1854  (in  Bohn's  Library).— Florentius Radenius  ;  b.  at  Leerdam  in  the  Low  Countries  in  1350; 

was  educated  at  Prague ;  succeeded  Gerhard  Groot  as  di- 
rector of  the  Brethren  of  the  Common  Life.  D.  1400.  See 

his  Life  bv  Thomas  a  Kempis.— Another  Florentius 
{Pranfois  Florent)  was  a  Burgundian  jurist,  who  died  Oct. 
29,  1650  ;  author  of  Dissertations  on  the  canon  law  (1633), etc. 

Flo'res :  a  central  department  of  LTruguay  ;  created  in 
1885  from  the  northern  part  of  San  Jose :  bounded  N.  and 
N.  E.  bv  Durazno,  S.  bv  San  Jose,  and  W.  by  Soriano. 

Area,  1,745  sq.  miles.  The  river  Yi  borders  the  department 
on  the  north.  The  land  is  generally  rolling  and  open,  suited 

for  pasturage,  and  grazing  is  the  principal  industry.  Wheat 
and  maize  are  cultivated  to  some  extent.  Pop.  (1890)  about 

30,000.  Capital.  Trinidad.  123  miles  N.  E.  of  Montevideo, 
with  about  2,500  inhabitants.  Herbert  H.  Smith. 

Flores:  the  westernmost  island  of  the  Azores;  in  the 

Atlantic  Ocean  ;  in  lat.  39°  25'  N.  and  Ion.  31°  13'  W.  Area, 54  sq.  miles.  Its  name  was  given  it  by  the  Portuguese  in 
allusion  to  the  flowers  with  which  it  is  covered.  Pop.  9,000. 
(,'liief  town,  Santa  Cruz. 
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Flores :  an  islaml  of  the  Mnliiy  Arclii|n'laf,'i).  and  tlic 
larKt'st  (if  the  eliain  that  extends  fnini  .lava  to  Tiiniir.  Its 
length  is  2:iO  miles,  its  breadtli  about  iJ.j  miles.  Area,  H.'JOU 
sq.  miles.  It  is  hilly,  with  some  lofty  volcanic  peaks  on 
its  south  side.  It  expcu'ts  sandal-wood,  beeswax,  and  liorses. 
The  aborigines  are  Papuans,  but  the  Malays  outnumber 
tliem  by  far.     Pop.  estimated  at  S.iO.OOO. 

Flores,  Antonio:  Ecuadorian  statesman;  son  of  Gen. 
Juan  .Jose  Flores :  b.  in  Quito,  iy33.  He  studied  in  Paris,  and 
subsequently  graduated  in  law  at  Lima.  He  early  took  part 
both  in  civil  and  military  affairs,  and  has  occupied  important 
diplomatic  positions,  including  the  ministry  to  Washington 
1861  and  again  1868-69 ;  in  188.5  he  signed  the  treaty  with 
Spain  in  JLadrid.  He  succeeded  Caamano  as  president  of 
Ecuador,  .Tune  30,  1888,  serving  until  1892.  His  term  was 
commendably  quiet  and  prosperous.     Herbert  II.  Smith. 

Flores,  Juan  Jose  :  Spanish-American  general  and 
statesman  ;  b.  at  Puerto  Cabello,  Venezuela,  July  10,  1800. 
In  his  youth  he  was  taken  prisoner  by  the  Sjjaniarils,  and 
on  his  escape  in  1815  joined  Bolivar ;  rapidly  rose  in  rank, 
and  took  part  in  the  principal  events  of  the  war  tor  inde- 

pendence in  Venezuela  and  New  Granada.  In  1833  he  was 
colonel,  and  civil  and  military  chief  of  Pasto  ;  the  Spaniards 
drove  him  liack  to  Popayan,  liut  lie  regained  the  ground  as 
second  in  command  under  Salom,  and  subsequently  com- 

manded in  the  final  defeat  of  the  Spaniards  in  that  region 
(1824).  In  1825  ho  was  made  commandant-general  of  Ecua- 

dor, and  in  1828  eommander-in-cliief  of  the  Ecuadorian  army, 
defending  the  country  against  the  Peruvians  1838-39.  Bolivar 
made  him  civil  and  military  chief  of  the  south  in  the  latter 
year,  and  when,  in  1830,  Ecuador  became  independent  Gen. 
Flores  was  elected  president.  During  his  term  he  put  down 
several  revolts,  including  one  headed  by  Rocafuerte,  1833-34 ; 
Rocafuerte  was  capture<l,  but  Flores  pardoned  him,  gave 
hira  important  civil  and  military  p(3sts.  and  in  1835  sup- 

ported him  for  the  presidency,  to  which  he  was  elected. 
Under  Rocafuerte  Flores  was  nominally  commander-in- 
chief  of  the  army,  but  virtually  governed  the  country  ;  in 
1837  he  was  elected  to  the  senate,  and  in  1839  was  again 
elected  president ;  by  re-election  in  1843  he  retained  the 
office  until  1845.  In  1840  and  1841  he  interposed  in  the 
affairs  of  New  Granada,  marching  in  person  against  the  revo- 

lutionists in  Pasto  and  ilclVating  them.  In  1845  a  revolution 
broke  out  in  Ecuador,  and,  though  Plores  twice  defeated  the 
insurgents,  he  found  it  prudent  to  resign  ;  he  left  the  coun- 

try, traveled  extensively  in  Europe  and  America,  and  only 
returned  in  1863  to  take  part  in  the  movement  by  which 
Franco  was  overthrown  ;  he  then  acce])ted  the  post  of  vice- 
president.     D.  in  Quito,  1864.  Herbert  H.  Smith. 

Flores,  Ve.vancio:  Uruguayan  general  and  politician; 
b.  in  1809.  He  was  the  son  of  a  wealthy  landed  proprietor, 
and  for  many  years  lived  on  the  pampas,  where  he  gained 
great  influence  with  the  gauchos.  He  supported  the  Volo- 

radii.i  in  their  revolt  against  Oribe  1853  ;  on  (bribe's  over- 
throw he  became  one  of  the  governing  triumvirate,  and  in 

Mar.,  18.54,  was  elected  president  lor  two  years.  t)ribe 
headed  a  counter  revolt  in  Sept.,  1855,  and  at  length  both 
claimants  to  the  presidency  agreed  to  resign  ;  Pereira  was 
then  elected  president,  and  soon  after  Plores  retired  to 
Buenos  AvTes,  where  he  served  under  Gen.  Jlitre,  ami  took 
a  prominent  part  in  the  liattle  of  Pavon  Sept.  17,  1861.  In 
Apr..  1863,  he  secretly  returned  to  Uruguay,  and  initiated  a 
revolt  of  the  Colorailos  against  President  Berro.  A  desul- 

tory war  was  carried  on  against  Berro  and  his  successor, 
Aguirre  :  Brazil,  having  declared  war  against  the  govern- 

ment of  the  latter,  joined  forces  with  Plores  ;  Aguirre  was 
defeated,  1865.  and  forced  to  resign.  Plores  was  made  pro- 

visional governor,  and  in  1866  was  elected  president.  He  at 
once  signed  with  Brazil  and  the  Argentine  Repn.ljlic  the 
treaty  of  alliance  against  Paraguay,  called  the  Triple  Alli- 

ance, taking  part  in  the  campaigns"  of  1865  and  1866.  He was  assassinated  at  Montevideo  during  a  political  disturb- 
ance, Feb.  19,  1868.  Herbert  H.  Smith. 

Flo'riaii,  Saint  :  patron  saint  of  Poland  ;  was  a  Roman 
soldier  ;  b.  in  Noricum  of  Christian  parentage,  and  drowned 
in  the  river  Enns  in  Austria  during  the  Diocletian  persecu- 

tion, on  account  of  his  voluntary  confession  of  the  Christian 
liiith.  He  was  buried  where  now  stands  the  magnificent 
Augustinian  abbey  of  St.  Plorian,  3  miles  .S.  W.  of  Enns, 
but  his  relics  were  transferred  to  Rome,  whence  in  1183  they 
we're  taken  to  Cracow.  In  legendary  lore  St.  Plorian  is  hon- 

ored as  the  extinguisher  of  conflagrations.  He  is  commem- 
orated on  May  4. 

Florian,  115  ri-a'aiV,  Jean  Pierre  Claris,  de  :  b.  at  the 
Chateau  de  Plorian.  in  Gai-d,  Krance,  Mar.  6,  1755  ;  entered 
the  service  of  the  Due  de  Penthicvre  ;  was  patronized  by 

V'oltaire,  and  attained  fame  as  a  writer  of  fables,  romances, 
comedies,  and  jjastoral  poems;  was  imprisoned  in  Paris  by 
the  repulilicans,  and  d.  at  .Sceaux,  Sept.  13,  1794.  Some  of 
his  plays  still  keep  tlie  stage,  but  his  romances  Oala/ec  and 
EstalU.  his  Fables,  and  his  translation  of  Don  Quixote  are 
his  best  works. 

Floriculture  [from  Mod.  Lat.  flon'ndfu'ra;  Ijiit.  flos, 
floriK,  flower  +  ni/tii'ra,  cultivation,  deriv.  of  co'lere,  culti- 

vate] :  the  cultivation  of  ornamental  jilants  for  their  indi- 
vidual uses.  The  cultivation  of  ornamental  plants  lor  llu-ir 

uses  in  the  landscajie  is  a  part  of  Landscape-gardening  ((/,  c), 
or  more  properly  of  landscape-horticulture.  Floriculture  is 
now  an  important  industry  in  the  U.  S.,  and  no  rural  jair- 
suit  offers  greater  attractions,  whether  in  the  business  itself 
or  in  its  pecuniary  rewards.  The  business  readily  divides 
itself  into  two  features,  growing  plants  for  sale,  which 
really  belongs  to  the  nursery  trade  (see  Nursery),  and 
growing  cut  flowers  and  plants  for  decoration.  The  eleventh 
census  nia<le  an  investigation  of  the  floricultural  interests 
of  the  U.  S.  The  business  is  found  to  be  in  a  thriving  con- 

dition, as  evidenced  by  the  fact  that  the  number  of  estab- 
lishments is  rapidly  increasing.  In  1800  there  was  but  one 

commercial  florist  in  the  U.  S.  Between  1810  and  1820  3 
establishments  started  ;  8  more  were  started  in  the  next  dec- 

ade, 25  in  the  next,  45  between  1840  and  18.50,  96  in  the 
next,  313  in  the  next.  998  Ijctween  1870  and  188t),  and  1,797 
between  1880  and  1890.  In  1890  there  were  4,6.59  commer- 

cial establishments,  using  38,833,347  sq.  feet  of  glass  and 
healed  with  apparatus  valued  at  |38.355,722.43.  The  tools 
were  valued  at  $1,587,693.93.  New  Jersey  has  the  largest 
floricultural  business  of  any  State  in  proportion  to  its  size. 
There  is  not  one  estalilishment,  so  far  as  learned,  in  Idaho, 
Nevada,  and  Indian  Territory.  Three  hundred  and  twelve 
of  these  establishments  are  owned  and  conducted  by  women, 
and  1,958  women  are  engaged  in  the  business  in  the  V.  S. 
The  total  value  of  the  floricultural  product  for  one  year 
was  .126,211,805.77,  of  which  |14,175,328.01  was  for  cut 
flowers  and  the  remainder  for  plants.  C)f  the  plants  sold, 
49,056,253  were  rose-bushes  and  38,380,872  were  hardy 
plants  and  shrubs,  while  the  total  number  of  all  plants 
sold  was  240,272,417.  It  required  18,805  [leople  to  grow 
these  plants  and  cut  flowers,  at  an  aggregate  wage  of  $8,483,- 
657.  All  this  business  required  an  outlay  of  |l, 161, 168.31 
for  advertising  and  the  issuing  of  21,05.5,694  catalogues,  and 
the  estimated  freight  and  express  bills  on  outgoing  ship- 

ments amounted  to  $1,086,904.60. 

The  census  report  for  1890  states  that  "  of  the  plants  sold 
the  demand  in  the  Northern  and  Eastern  U.  S.  is  greatest  for 
geraniums,  coleus,  roses,  pansies,  verbenas,  heliotrope,  carna- 

tions, chrysanthemums,  palms,  ferns,  and  fuchsias,  nearly  in 
the  order  named.  In  the  Southern  U.  S.  the  demand  is  for 
roses,  chrysanthemums,  geraniums,  coleus,  palms,  and  ferns  ; 
while  California  shows  the  demand  to  be  largest  for  roses, 
carnations,  chrysanthemums,  geraniums,  [lalms,  and  pan- 

sies. For  cut  flowers  roses  lead,  followed  closely  by  carna- 

tions." 

Besides  the  capital  invested  in  commercial  floriculture 
there  is  a  very  large  interest  in  amateur  flower-growing, 
and  it  is  proliably  safe  to  say  that  no  other  avocation  at- 

tracts so  many  people.  Amateur  gardening  is  most  con- 
spicuous, as  a  rule,  in  the  Eastern  States,  but  almost  every 

"village  in  the  land  affords  some  exain|)le  of  devotion  to 
flowers  for  the  pleasure  which  they  afford.  The  [lassion  for 
flowers  is  one  of  the  refinements  which  comes  from  a  love 
of  home  and  rural  life.  L.  H.  Bailey. 

Florida:  a  central  department  of  Uruguay  ;  bounded  N. 
bv  Durazno.  E.  bv  Minas  and  Treintaitres,  S.  bv  Canelones, 
aiid  W.  liy  San  Jose;  area.  4,280  sq.  miles:  pop.  (1890)  29,- 
516.  The  mountains  or  hills  of  the  Cuchilla  Grande  form 
the  eastern  border :  the  general  surface  is  rolling,  with  but 
few  high  hills,  and  there  are  extensive  grassy  plains  border- 

ing the  river  Yi,  which  forms  the  northern  boundary.  Cattle- 
raising  is  the  principal  occupation :  the  number  of  horned 
cattle  alone  is  estimated  at  1,500,000,  and  vast  flocks  of  sheep 
are  raised.  Owing  to  the  rich  pastures,  many  other  depart- 

ments send  their  cattle  here  during  the  winter.  Florida,  the 
cajiital,  on  the  river  Santa  Lucia  Chico.  has  4.000  inhabit- 

ants. Sarandi  Grande,  on  the  Central  L'rnguayan  Railway, is  a  new  town  of  considerable  commercial  importance. Herbert  H.  Smith. 
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Florida:  one  of  the  U.  S.  of  North  America  (South  At- 
lantic ,i,'i''iiip)  and  the  seconil  hirgest  of  tlie  group  H.  ot  the 

Mississii>pi  river.  lu  shape  it  is  somewhat  lilvc  an  inverted  L. 
Situatiim  and  Area. — It  is  the  soutliernmost  State  of  tlic 

Union,  lyinj;  between  24°  80  and  81  X.  lat.  and  TD'  4S' 
and  87'  88'  VV.  Ion.,  and  is  liounded  on  the  X.  l)y  Georgia 
and  Alal)ania,   E.  by  the  Atlantic   Ocean,   S.  by  the  GuU 

of  Mexico  and 

Straits  of  Flori- 
da, and  \V.  by 

the  Gulf  of  Mex- 
ico and  Alaba- 
ma, the  Perdido 

river  forming 

the  extreme  west- 
ern boundary. 

From  the  north- 
ern boundary  to 

thesouthernmost 

outlying  island 
the  distance  is 
450  miles.  From 
the  Atlantic 

Ocean  to  the  Per- dido river  the 
distance  is  400 
miles,  and  from 
the  northwest- 

ern corner  of  the 
State  to  Key  Largo  it  is  nearly  600  miles,  the  line  running 
diagonally  across  the  Gulf  of  Mexico.  The  peninsula  proper 
is  about  37.1  miles  long,  and  has  an  average  width  of  90  miles. 
The  actual  area  is  58,680  sq.  miles,  or  37,555.200  acres.  Lakes, 
rivers,  bays,  and  estuaries  cover  nearly  3,000,000  acres,  an 
area  often  quadrupled  in  extent  during  a  rainy  season. 

Name. — The  name  is  abbreviated  from  the  .Spanish  Pas- 
qua  Florida  (Easter,  or  the  Feast  of  Flowers),  so  called  from 

its  discovery  by  Ponce  de  Leon  on  Easter  Day,  1513.  "  The 
Everglade  State  "  is  perhaps  the  most  generally  accepted nickname. 

Topography. — The  general  impression  received  by  the 
traveler  is  that  Florida  is  mainly  a  monotonous  level,  but 
this  is  strictly  true  only  as  regards  wide  areas  along  the  coast, 
the  land  rising  only  a  few  feet  above  the  sea-level.  These 
"  flatlands  "  are  irregularly  distributed  in  open  grass-grown 
savannas,  pine  forests,  cypress  swamps,  and  "  cabbage  ham- 

mocks," the  latter  being  tlie  local  name  for  extensive  native 
growths  of  the  cabbage-palm.  The  general  level  rises  to- 

ward the  interior  until,  almost  insensibly,  the  low  pines  give 
way  to  high  pines,  and  these  again  to  hills  of  considerable 
altitude.  The  highest  part  of  the  peninsula  proper  is  along 
the  central  ridge,  where,  according  to  the  railroad  surveys, 
an  elevation  ot  nearly  300  feet  is  reached ;  the  rise,  however, 

is  so  gradual  that  only  the  engineer's  level  can  define  it.  In 
Western  Florida  the  laud  is  decidedly  hilly,  excepting  along 
the  coast,  and  is  very  heavily  wooded.  Topographically,  it 
belongs  to  Georgia  and  Alaliama.  The  southern  part  of  the 
peninsula  proper  is  occupied  by  a  vast  tract  known  as  the 
Everglades  (probably  an  adaptation  of  the  English  word 

"  glades  ■'  with  the  prefix  ever  to  indicate  its  extent). 
In  general  terms  this  southern  portion  of  the  peninsula 

has  been  formed  by  successive  dikes  of  coral  built  in  bygone 

ages  and  inclosing  most  of  the  space  that  now  forms  "  sub- 
tropical Florida."  The  upper  part  of  this  is  occupied  by  the 

shallow  waters  of  Lake  Okeechobee,  which  merges  into  the 

Everglades  (iroper  to  the  S.  and  E.,  and  is  destined  eventu- 
ally to  be  filleu  up  and  become  a  part  of  the  grass-grown 

tract  now  the  abode  of  the  remnant  of  the  once  powerful 
Seminole  Indians,  whose  name  for  it  is  Pa-ha-yn-lcee — much 
grass  in  water.  They  are  penetrated  in  all  directions  by 
tortuous  o]ien  channels  of  water  only  a  few  feet  in  depth, 
and  at  short  intervals  over  the  whole  tract  are  wooded 
islands  possessing  great  fertility  of  soil  and  usually  covered 
with  a  dense  growth  ot  sub-tropical  vegetation.  These 
islands  no  doubt  were  once  surrounded  by  the  .sea.  and  stood 
in  the  same  relation  to  the  mainland  as  do  the  present  Flor- 

ida reefs  and  keys.  The  Everglades  are  separated  from  the 

(iulf  of  Mexico"  by  wide  tracts  of  cypress  swamp.  These forests  extend  toward  the  southern  point  of  the  peninsula, 
but  are,  narrowed  as  they  turn  the  cape  and  extend  up  along 
the  Atlantic  coast.  The  Everglades  approach  the  ocean 
most  nearly  on  the  eastern  coast  at  Biscayne  Hay,  where  the 
distance  across  is  barely  5  miles,  the  intervening  elevation 
being  an  ancient  dike  of  coralline  rock,  crossed  at  short  in- 

tervals by  streams  of  considerable  volume,  navigable  for 
small  lioats  ami  flowing  out  from  the  Everglades  in  strong 
currents  of  clear,  sweet  water.  Tlie  Everglades,  far  from 
being  a  stagnant  swaniji  as  has  been  popularly  supposed, 
are  in  reality  a  not  unhealthful  region. 

At  frecjuent  intervals  throughout  the  lowlands,  particu- 
larly along  the  coast,  are  extensive  swam|)S,  .some  of  which 

have  never  been  ex|ilored,  owing  to  the  impenetrable  charac- 
ter of  the  undergrowth  and  the  impassable  holes  and  sinks 

that  break  the  surface.  Prominent  among  these  great 
swamps  are  the  Big  Cypress  near  the  s<juthern  extremity  of 
the  peninsula,  several  of  great  extent  farther  to  the  north,  as 
the  Fen  lloUoway  and  Wakulla  swamps;  there  is  also  an  ex- 

tensive swamp  near  the  mouth  of  the  Appalachicola  river. 
The  largest  of  the  iidand  swamps  is  the  Okefenoke,  which 
extends  far  to  the  northward  beyond  the  Georgia  line. 

Almost  the  entire  shore  ot  the  mainland  is  separated  and 
protected  from  the  ocean  by  outlying  sand-bars,  which  even- 

tually become  islands  and  i)eninsulas  as  vegetation  covers 
them.  The  inner  or  .sheltered  sea-beaches  consist  for  the 
mo.st  part  of  rather  soft  sand,  not  easy  to  walk  upon,  im- 

practicable for  vehicles,  and  often  of  the  nature  of  quick- sand. The  outer  beaches  are  often  for  scores  of  miles  as 
hard  and  level  as  a  nuicadamized  road.  Along  the  tidal 
rivers  of  sub-tropical  Florida  the  mangrove  is  ever  encroach- 

ing on  the  sea,  and  often  absolutely  prohibits  passage  along 
the  water-side.  Pjlsewhere  the  underlying  coralline  or 
limestone  rock  crops  up,  forming  a  natural  sea  wall ;  this  is 
notably  the  case  at  intervals  along  the  Indian  river.  Lake 
Worth,  and  Biscayne  Bay  on  the  Atlantic  coast,  and  at  tlie 
mouths  of  nearly  all  the  principal  rivers  of  the  Gulf  coast. 
Where  these  rivers  break  through  the  coral  dikes  extraor- 

dinary formations  are  foinid.  In  many  instances  natural 
bridges  exist,  and  there  are  often  deep  rock  cuttings  of  great 
beauty  and  interest  to  the  geologist. 

Springs,  Sfream.s,  Laken,  etc. — Some  of  the  most  remark- 
able springs  in  the  world  exist  in  Florida.  The  most  famous 

is  Silver  Spring  near  Ocala  in  Marion  County,  but  there  are 
many  others  that  are  only  less  celebrated  because  they  are 
out  of  the  line  of  travel.  Among  these  is  Blue  Spring,  also 
in  Marion  County,  Wekiva  Spring,  in  Orange  County,  and 
Wakulla  Spring,  near  Tallahassee.  The  extraordinary 
clearness  of  the  waters  of  these  springs  is  as  remarkable  as 
their  size.  In  several  instances  navigable  streams  burst  full- 
grown  from  the  earth.  The  volume  of  Silver  Spring  is  over 

300,000,000  gal.  daily  (D.  G.  Brinton's  estimate).  The  clear- ness of  the  water  is  such  and  its  refractive  powers  so  great 
that  it  is  almost  impossible  to  believe  that  objects  lying  on 
the  bottom  at  a  depth  of  30  or  40  feet  are  not  actually  mag- 

nified by  the  water.  Along  the  coast  are  found  countless 
springs  of  fresh  and  sulphuretted  water.  One  of  these  of 
large  volume  bursts  upward  through  the  sea  itself  not  far 
from  St.  Augustine,  boiling  so  violently  to  the  surface  2 
miles  from  shore  that  the  ocean  rollers  break  against  the 
column  of  fresh  water  as  if  it  were  a  sunken  reef.  The  to- 

tal volume  of  water  discharged  by  these  multitudinous 
springs  baiBes  computation,  and  where  the  supply  comes 
from,  with  only  a  narrow  peninsula  for  a  watershed,  is  a 

perplexing  problem. The  lakes  are  largely  aggregations  of  smaller  springs, 
sometimes  being  themselves  the  direct  sources  of  rivers  and 
sometimes  members  of  lacustrine  systems.  There  are  sev- 

eral principal  lake  groups,  one  lying  along  the  head  waters 
of  the  St.  John's  river,  including  Lakes  Munroe,  George, 
Dexter,  Crescent,  and  others.  The  Oklawaha  river,  a  tribu- 

tary of  the  St.  John's,  finds  its  source  in  a  fine  group  of  lakes 
including  Apopka,  Dora,  Harris,  Eustis,  and  Griffin.  S.  of 
these  again  is  the  Kissimmee  group  including  the  Tohope- 
kaliga  lakes,  Kissimmee,  and  others.  This  group  unites  to 
form  the  great  Kissimmee  river  flowing  southward  through 
vast  tracts  of  swampy  wilderness  until  it  discharges  into 
Lake  Okechobee,  the  largest  body  of  open  fresh  water  in 

Florida.  This  great  lake  is  quite  "shallow,  barely  exceeding more  than  13  or  15  feet  in  depth.  Its  area  is  about  1.250  sq. 
miles.  It  is  for  the  most  part  surrounded  by  a  wide  belt  of 

almost  impenetrable  "big  saw-grass,"  so  that  it  is  only  ac- 
cessible by  the  natural  %vaterways  leading  from  the  higher 

levels.  Its  main  outlet  is  by  the  Caloosa  river,  which  flows 

into  the  Gulf  of  Mexico  at  "Charlotte  harbor.  The  surface 
of  the  lake  is  only  20-24  feet  above  the  sea-level,  and  its  dis- 
taiu-e  from  the  coast  is  sufficient  to  prohibit  artificial  drain- 

age. In  general  the  Florida  lakes  are  shallow,  save  where 
chasms  and  fissures  occur  in  the  bed-rock,  and  these  are 
often  springs  discharging  enormous  volumes  of  water.     Of 
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smaller  lakes  named  anil  unnamed  then'  aiv  liiindrcils,  per- 

haps tlumsiinds,  scattered  everywlieri-  amonf;  the  "  Hat- 
woods"  as  well  as  among  the  hills.  The  water  is  generally 
pure  and  hard,  with  traces  of  magnesia  and  sulphur,  and 
usually  I  111'  biittonis  are  clean  and  sandy.  Fish  are  foun<l 
in  almost  all  ot  them  in  great  aljundance.  Many  of  the 
Florida  lakes  are  subject  to  remarkable  llueluations,  rising 
or  falling  at  regular  or  irregular  intiTvals,  sometimes  even 
running  dry  for  longer  or  shorter  periods.  These  phenom- 

ena are  chargoalile  almost  always  to  the  freaks  of  subter- 
ranean rivers  which  from  time  to  time  change  their  chan- 

nels. Lake  .lackson  suddenly  ran  dry  about  the  time  of  the 
Charleston  earthquake.  After  a  few  weeks,  however,  the 
water  began  returning  to  it.  and  it  resumed  its  natural  pro- 

portions. Sinular  phenomena  on  a  smaller  scale  are  of  fre- 
quent occurrence  wherever  the  underlying  rock  strata  are 

liable  to  erosion,  and  this  condition  prevails  over  almost  the 
entire  State.  Where  the  openings  are  ajiparent  on  the  sur- 

face they  are  called  sinks,  and  often  appear  without  warning 
and  in  tlie  most  unexpected  places.  These  sinks  are  fre- 

quent in  the  northern  Gulf  counties  and  in  parts  of  West- 
ern Florida.  They  are  often  merely  breaks  exposing  the 

currents  of  underground  rivers,  but  sometimes  they  open 
down  into  still  pools  of  wonderfully  limiiid  watei'.  These 
are  called  wells,  as  contradistinguished  from  the  ordinary 
sinks. 

Jiifcrs. — The  peninsula  proper  has  three  large  river  sys- 
tems, two  of  which  run  N.,  namely,  the  .St.  .John's  along  the Atlantic  coast  and  the  Withlacooehee  along  the  Gulf  coast, 

while  the  Kissimmee,  having  its  sources  between  the  two, 
runs  far  S.  into  Lake  Okeechobee  and  the  Gulf.  This  inter- 

section of  river  systems  is  very  remarkable,  considering  the 

generally  level  character  of  the  country.  The  St.  .John's 
river  is  navigable  for  large  steamers  some  330  miles  from 
the  sea,  and  the  other  rivers  named  for  smaller  craft.  The 

St.  Mary's  river  (navigable)  separates  Florida  from  Georgia on  the  N.  K..  but  hardly  belongs  to  the  Florida  system. 
West  Floriila  is  traversed  by  three  large  rivers,  all  having 

their  sources  in  the  States  lying  to  the  X. ;  these  are  the  Su- 
wannee, the  Appalachicola,  and  the  Chattahoochee;  all  are 

navigable,  and,  as  they  drain  extensive  watersheds,  are  sub- 
ject to  high  freshets.  Besides  those  named,  there  are  count- 
less small  streams  navigable  for  small  boats,  and  of  more  or 

less  use  commercially  for  rafting  hnnber  and  for  traversing 

otherwise  almost  impenetrable  i-egions. 
Bays,  Harbors,  etc. — The  harbors  of  the  Atlantic  coast 

are  mostly  shallow  and  difficult  of  access,  owing  to  shifting 
sand-bars  and  the  varying  conditions  induced  by  sUght 
changes  of  the  wind.  The  best  are  at  Fernandina,  at  the 

mouth  of  the  St.  Jlary's  river,  and  at  the  mouth  of  the 
St.  John's  river,  where  artificial  improvements  have 
been  made.  At  St.  Augustine  is  a  natural  harbor,  but  it 
is  only  at  the  most  favorable  times  that  sea-going  vessels 
can  enter  it.  .S.  of  this  there  are  only  shallow  inlets  until 
Biscayne  Bay  is  reached,  where  vessels  drawing  9  or  10  feet 
of  water  can  at  all  times  gain  access  to  a  secure  anchorage. 
Along  the  Florida  reefs  are  numerous  harbors  of  refuge 
among  the  keys.  Conspicuous  among  these  is  Turtle  har- 

bor, shown  on  the  coast  survey  charts,  but  most  of  them 
are  known  only  to  local  pilots.  At  Key  West  is  an  excellent 
harbor.  On  the  Gulf  coast  of  the  peninsula  are  Charlotte 
harbor  and  Tampa  Bay,  both  accessible  for  large  sea-going 
craft.  Pensacola,  on  the  northern  Gulf  coast,  has  a  superb 
natural  bay  and  harbor  where  vessels  of  large  size  can  enter 
at  all  times.  Along  the  greater  part  of  the  Florida  coast 
are  islands  and  reefs  lying  a  short  distance  from  the  main 
land  and  forming  sheltered  inlets  that  are  called  rivers, 
lakes,  harbors,  or  bays  according  to  individual  conforma- 

tion. These  are  mostly  shallow,  but  are  generally  navigable 
for  vessels  of  light  draught ;  such  are  Indian  river,  Lake 
Worth,  Charlotte  harbor,  and  Sarasota  Bay. 

The  Florida  Keys. — (The  name  "'  key  "  is  from  the  Span- 
ish cayo,  island.)  This  remarkable  coral  formation  marks 

the  northern  limit  of  the  Gulf  Stream,  where  it  rushes  out 
from  its  source  in  the  Gulf  of  Mexico  and  begins  its  north- 

ern course  through  the  Atlantic  Ocean.  'I'he  Straits  of 
Florida  are  among  the  most  dangerous  known  to  navigators, 
although  they  are  well  lighted  and  charted.  The  islands 
are  nowhere  more  than  8  or  10  feet  above  the  sea,  but  they 
are  often  covered  with  a  luxuriant  growth  of  tropical  vege- 

tation. From  the  Dry  Tortugas  to  Sand's  Key,  at  the 
entrance  to  Biscayne  6ay  about  300  miles,  is  a  continu- 

ous reef  of  coral,  u]ion  the  whole  extent  of  which  the  little 
coral-builder  is  still    industriously  at  work.      The  reef  is 

broken  here  and  there  by  channels  of  greater  or  less  depth, 
and  within  the  outer  line  are  many  liabitable  islaiuls.  The 
whole  s]iace  within  the  outer  reef  is  nu  doubt  slowly  filling 
up.  just  as  the  islands  are  slowly  growing  through  the  ac- 

cretion of  floating  substances  that  becomes  entangled  in  the 

roots  of  mangrove-trees.  The  present  l<'lorida  reef  is  no 
doubt  a,7i  example  of  the  way  in  which  a  large  part  of 
the  peninsula  was  formed.  No  less  than  seven  old  coral 
reefs  have  been  shown  to  exist  siadh  of  Lake  Okechobee, 
and  the  present  one,  being  at  the  very  edge  of  t  he  deej)  water 
of  the  Gulf  Stream,  is  probably  the  last  t  hat  can  be  formed, 
since  the  coral-builder  can  not  live  at  a  greater  depth  than 
60  feet.  The  current  of  the  Gulf  Stream  is  so  swift  now 

along  the  outer  reef  that  there  is  no  longer  a  solid  founda- 
tion upon  which  to  build. 

Geology  and  Mineralogy. — The  Upper  Eocene,  or  Vicks- 
burg  limestone,  forms  the  substratum  throughout  most  of 
the  State,  but  along  the  coasts  and  to  the  southward  are  ex- 

tensive formations  of  I'ostpliocene  coralline  limestone.  Im- 
poi'tant  discoveries  of  high  grade  phosphate  rock  were  made 
in  1888,  and  an  extensive  export  trade  has  since  developed. 

The  phosphates  are  classified  as  "  hard  rock,"  soft  rock, 
land  pelible.  and  river  pebble.  The  hard  rock  is  found  in  a 
lielt  sweeping  to  the  S.  and  E.  from  the  vicinity  of  Talla- 

hassee to  the  southeastern  part  of  Pasco  County.  To  the  S. 
and  E.  of  this  belt  are  great  islands  of  the  land  and  river 
liel)ble.  Vertebrate  remains  occur  in  aljinidance.  and  the 
proportion  of  ]ihos]:ihate  of  lime  is  from  50  to  80  per  cent. 

Soil.  Productions,  etc. — To  the  suiierficial  observer  the 
soil  of  Florida  is  a  vast  tract  of  sand,  but  out  of  this  spring 
all  kinds  of  vegetation  in  great  luxuriance.  The  surface 
soil,  in  fact,  depends  largely  on  the  character  of  the  under- 

lying rock,  which  is  everywhere  limestone,  varying  in  its 
constituents,  but  often  rich  in  phosphates.  These  mingling 

with  vegetable  humus  cover  wide  tracts  with  a  soil  of  un- 
sur]iassed  productiveness.  Classified  Ijy  the  natural  tree- 
growths  three  general  divisions  of  land  are  indicated  : 

1.  Oak,  hickory,  and  pine  ujilands,  mainly  the  northern 
tier  of  counties,  but  with  detached  examples  in  Middle 
Florida. 

2.  Tlie  long-leaved  pine  regions,  including  the  best  parts 
of  peninsular  Florida  (38,000  sq.  miles). 

3.  Pitch-pine,  treeless,  and  alluvial.  Mainly  coastwise, 
but  including  swamps,  everglades,  savannas,  and  flatwoods, 
largely  worthless,  but  partly  arable  or  reclaimaljle. 

The  agricultural  productions  include  cotton,  pears,  and 
peaches  for  the  northern  counties ;  vegetables  of  all  kinds 
for  the  middle  peninsula  region;  and  oranges  and  citrus 
fruits  of  all  kinds  for  the  entire  State,  except  the  extreme 

northern  jiortion.  The  best  oranges  are  grown  in  the  semi- 
tropical  region  of  Middle  Florida,  where  there  are  occa- 

sional frosts.  In  sub-tropical  Florida  pine-apples,  cocoa- 
palms,  mangoes,  guavas,  and  almost  all  tropical  fruits  either 
grow  naturally  or  are  cultivated  with  great  success.  Ham- 

mock lands,  considered  the  best  for  all  agricultural  and 
horticvdtural  purposes,  are  easily  distinguishable  from  pine 
lands  by  the  prevailing  growth  of  hard  woods  and  cab- 

bage-palms. "  Hammock"  is  the  sole  survival  of  tlie  Luca- 
van  tongue  and  should  not  be  confounded  with  hummock. 

Its  alleged  meaning  is  "  a  place  wdiere  hard  wood  grows." 
Zoology. — Among  animals,  deer,  bear,  panther,  wildcat, 

raccoon,  opossum,  squirrels,  otter,  wolves,  foxes,  etc.,  abound 
in  the  sparsely  settled  tracts.  Of  birds,  there  are  the  turkey, 
duck,  quail,  pigeon,  and  nearly  all  varieties  of  snipe  and 
plover.  Birds  of  brilliant  pluiuage  have  been  nearly  ex- 

terminated in  the  interests  of  millinery.  The  roseate  spoon- 
bill, the  flamingo,  the  rarer  curlews,  egrets,  paroquets,  etc., 

are  found  only  in  the  heart  of  the  wilderness.  The  manatee, 

or  sea-cow.  is'found  in  the  salt  and  fresh  waters  of  JMiddle 
and  Southern  Florida.  It  has  been  practically  exterminated 

by  wanton  gunners  in  the  more  frequented  regions.  Croco- 
diles (Croeodilus  acntiis)  exist  in  considerable  numbers  in 

one  or  two  localities  in  the  extreme  south.  The  common 

alligator  (Aligafor  mississippiensis)  is  found  in  all  the  lakes, 
streams,  and  swamps  of  the  State,  though  comparatively 
rare  since  the  introduction  of  breech-loading  firearms  and 
the  growing  demand  for  alligator  hides.  Fish  abound  in  all 
the  waters  of  Florida.  Mullet,  shad,  sea-trout,  bass,  pom- 

pano,  red-snapper,  and  sheepshead  are  among  the  most  valu- 
able food-fishes,  and  are  largely  exjiorted  for  foreign  con- 

sumption. From  the  sportsman's  point  of  view  tarpon  and 
kingfish  are  chief  among  the  game  varieties,  but  they  are  not 
valued  for  the  table.  Pompano  may  be  taken  with  the  rod, 

and  are  among  the  most  delicious  of  table  fish.     Sea-turtles 
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abmiml  aloiif;  all  the  coasts  durinfr  the  egg-laying  season, 

and  terrapin  are  found  in  tlie  inland  waters.  A  large  spe- 
cies of  land-turtle,  locally  known  as  "gophers,"  Ireijuerit 

the  forests,  burrowing  into  the  earth  for  refuge  from  their 
many  enemies.  Kattlesiuikes  and  moccasins  are  the  only 
venomous  varieties  of  snakes,  and  these  are  rarely  seen  ex- 

cept during  the  warm  months,  say  from  May  to  October  in- 
clusive. 

Climate. — Though  Florida  extends  over  six  degrees  of 
latitude,  its  climate  is  very  uniform.  The  extreme  range  of 

temperature  in  Northern  Florida  is  from  i)0  to  26 '  F.,  and 
in  Central  and  Southern  Florida  from  !)U'  lo  4;i'  F.,  the 
summer  average  nowhere  exceeding  84  F.  The  rainfall  ex- 

hibits greater  variations.  At  Tarpon  Springs  it  averaged 

b4-.'5  inches  for  five  years. 
The  following  table,  compiled  from  tlie  U.S.  Weather  Bu- 

reau reports,  shows  (1)  the  average  numlier  of  clear  or  fair 
days  in  the  year,  (3)  the  annual  average  rainfall,  and  (:i)  the 
annual  average  temperature  at  five  of  the  Weather  Bureau 
stations : 

AjiDual  svermife Annual  average Annual  average 

PLACE. number  of rainfall 
temperature  in clear  days. 

in  Inches. 
degreei  Fahr. 

Jacksonville   2801 
54-70 89-30 Saoford    328  0 45-72 

71-75 Cedar  Keys   3110 
55-86 71-12 Key  West   

307-7 

40-31 
77-57 Pensacola   

274-6 

67-31 68-42 

Divisions. — Topographically  the  State  naturally  divides 
itself  as  follows:  1,  the  Atlantic  coast;  3,  the  Giilf  coast: 

3,  Middle  P^lorida  (including  the  "  orange  belt  "  and  the  best 
agricultural  tracts) ;  4,  sub-tropical  Florida  (S.  of  lat.  27°  N.. 
generally  defined  as  the  habitat  of  the  cocoa-palm);  5,  West 
Florida  (including  the  northern  Gulf  coast  and  that  part  of 
the  State  not  belonging  properly  to  the  peninsula). 

For  administrative  purposes"  the  State  is  divided  (1895) 
into  forty-five  counties,  as  follows : 

COUNTIES   AND   COUNTY  TOWNS,   WITH    POPULATION. 

Alachua   
Baker   
Bradford   
Brevard    
Calhoun   
Citrus   
Clay   
Columbia   
Dade   
De  Soto   
Duval   
Escambia   
Franklin   
Gadsden   
Hamilton   
Hernando  . . . . 
Hillsborough  . 
Holmes   
Jackson    
Jefferson   
Lafayette   
Lake   
Lee   
Leon   
Levy   
Liberty    
Madison   
Manatee   
Marion   
Monroe   
Nassau   
Orange   
Osceola   
Pasco   
Polk   
Putnam   
St.  Johns   
Santa  Rosa  . . . 
Sumter   
Suwauee   
Taylor   
Volusia   
Wakulla   
Walton   
Washington  . 

Totals   

3-1 
2-1 2-1 
6-L 
2-E 
5-1 
3-J 

2-1 
9-L 
7-J 
2-J 
1-B 
3-F 2-F 
2-H 
o-I 
6-1 

1-D 1-E 
2-G 
3-H 
5-J 
9-K 2-F 
4-H 
2-F 
2-G 
7-1 
4-1 8-C 

I-J 
.5-K 6-K 
6-1 6-J 
.3-J 
:1-J 
1-C 
5-J 
2-H 

2-G 4-K 
2-F 

1-D 
2-D 

Pop. 
1890. 

22,934 
3.333 

7,516 

3,401 1.681 

2,894 
6,154 

12,877 861 

4.944 
26,800 
20,188 

3,:308 
11,894 
8,.507 
2,476 

14.941 

4,336 
17,544 

15,75' 

3,686 
8,031 

1,414 17,752 

6,586 
1.453 14.316 

2,895 20,796 

18,71 
8,291 

12,581 

3,133 
4,249 

7,905 11,186 
8,712 
7,961 
5,363 

10,524 

2,12r 
8,46: 
3,ir 
4,816 
6,426 

Pop. 

1895. 
COUNTY  TOWNS. 

28,207 
3,712 

9,499 
4,5.W 
3,274 4,261 

5,200 
]2,!)35 

3,32-v> 

6,418 
34,766 
22,503 
4.475 

13,693 
9.991 

2,940 31,362 

6,2:)2 21,930 
15,007 

3,783 
8.349; 

2,225 19,597 

7,534 2,079 
13,660 

3,8:»' 

21,875 
17,167 

8,843 
12,4.59 
3,394  i 
4,697 

10,983 
11, .381 

7,708 

8,914 

5,:WS 13,.i44 

3,062 
11,480 

3.71)0 7,902 

7,830 
,423    464,639 

Gainesville   
Maclenny   
Starke   
Titusville   
Blountstown   
Inverness   
Green  Cove  Sps  , 
Lake  City   

Juno   ",   Arcadia   
Jacksonville   
Pensacola    
.\ppalachicola, . . 
Quincy   .fasper   
Brooksville   
Tampa   
Cerro  Gordo, . . . 
Marianna   
Monticello   
IVIayo   
Tavares   

Wyers   Tallahassee   
Bronson  .     
Bristol   
Madison   
Braiden  Town... . 
Ocala   

Key  West   , . . 
Ffi-naudina   
(_)rlando  ...     
Kissimmee   
Dade  City   
Bartow   
Palatka   

St.  Augustine   
Milton   
Sumterville   
Live  Oak   
Perry   
l>cland   
Crawford  ville  — 
l>e  Fnniak  Sps... ■Vernon   

Pop. 

1895. 

3,152 

721 
831 

400 
900 

1,940 

929 
953 159 

},93i 

1,609 

*  Reference  for  location  of  counties,  see  map  of  Florida. 

Principal  Toums,  vith  Population  in  ISCiS. — Key  West, 
16,502;  Jacksonville,  25,130;  Pensacola,  14,084;  St.  Augus- 

tine, 4.151 ;  Tallahassee  (the  State  capital),  3,931 ;  Orlando, 
2,i)U;!;  Gainesville,  3,153. 

The  industrial  and  Imsinesg  interests  of  Florida  depend 
largely  upon  the  crops.  First  in  importance  is  the  orange 
crop,  whicli  in  muriil  numbers  approximates  two  and  a  half 
million  boxes  annually  for  export.  Tlie  raising  of  early 
vegetables,  including  strawberries,  for  the  Northern  market 
is  a  large  and  profitable  business.  Pineapples  and  cocoa- 
nuts  are  largely  exported  from  the  sub-tropical  .section.  To- 

bacco-growing and  the  manufacture  of  cigars  employ  sev- 
eral thousand  ojieratives.  The  cotton  crop  is  annually 

increasing,  and  factories  are  springing  up  in  the  western 
counties.  The  lumber  interests  are  of  great  value,  Pensa- 

cola being  the  chief  port  of  shipment.  Considerable  busi- 
ness interests  have  recently  developed  in  the  manufacture  of 

textile  goods  from  palmetto  fiber.  The  sponge-fishery  is 
carried  on  from  Cedar  Keys  on  the  Gulf  coast,  to  and  along 
the  Florida  Straits,  and  as  far  up  the  Atlantic  coa.st  as  Bis- 
cayne  Bay.  Key  West  is  the  principal  market  and  shipping- 

point  for  sponges.  The  manufacture  of  "koonti."  or 
"coontie,"  a  species  of  flour  resembling  corn-starch,  is 
largely  carried  on  in  sub-tropical  Florida.  This  is  made 
from  the  root  of  a  wild  plant  (Zamia  integrifolia),  and  is 
exported  in  considerable  quantities. 

Finances. — A.ssessment  returns  for  1891  showed  the  fol- 
lowing valuations:  Improved  and  cultivated  area  (913.562 

acres),  142,881,184;  city  and  town  lots,  $21,692,111;  tele- 
graph lines,  .^191.618;  railways  and  rolling  stock.  $15,766,- 

656;  live  stock,  .f  5, 366, 145;  and  personal  property.  .$17,015,- 

435— total,  $102,913,149.  The  tax  rate  for  all  pu'rposes  was $5.75  per  $1,(X)0  of  valuation.  The  State  debt  on  Jan.  1, 
1893,  was  $1,232,500,  of  which  $724,800  was  held  in  State 
sinking  funds  and  $507,700  by  individuals. 

Banking. — In  1893  Florida  had  19  national  banks,  with 
an  aggregate  capital  of  $1,400,000.  and  individual  deposits 
amounting  to  $4,542,736;  and  11  State  banks,  with  aggre- 

gate capital  of  $335,000,  and  individual  deposits  amounting 
to  $1,001,833. 

Commerce. — Florida  has  four  ports  of  entry — Fernandina. 
Key  West,  Pensacola,  and  Tampa.  During  the  calendar 
year  1892  the  total  imports  of  merchandise  were  valued  at 

■$1,481,527  and  total  exports  $6,746,381. 
Means  of  Communication. — Natural  means  of  communi- 

cation are  the  waterways  partially  described  under  Topogra- 
phy. These  have  in  some  cases  been  improved,  as  by  jet- 

ties at  the  mouth  of  the  St.  Johns,  by  several  canals  along 
the  Halifax  and  Indian  rivers,  and  by  improvements  in  sev- 

eral of  the  rivers  and  harbors.  In  June,  1891,  there  were  in 
the  State  2.537  miles  of  railroad.  The  principal  lines  are 
Jacksonville,  Tampa  and  Key  West,  with  branches,  200 
miles;  Jacksonville,  St.  Augustine  and  Indian  Kiver,  328 
miles;  Florida  Central  and  Peninsula,  684  miles;  Louisville 
and  Nashville,  160  miles;  Florida  Southern.  286  miles.  Be- 

sides these  there  are  numerous  smaller  roads  intersecting 
the  northern  and  central  parts  of  the  State. 

Churches  and  Schools. — The  Methodist  Episcopal  Church 
.South  is  the  strongest  denomination  in  the  State.  The 
census  of  1890  gave  the  following  statistics  of  the  Churches : 
Methodist  Episcopal  Church  South — organizations,  389 ; 
churches  and  halls,  370;  members,  25.362 ;  value  of  church 

property,  $333,824;  African  Methodist  Episcopal — organi- 
zations, 152;  churclies  and  halls,  269;  members,  22,463; 

church  property,  $168,473  ;  Baptist,  colored — organiza- 
tions, 327;  churches  and  halls,  330;  members,  21,711; 

church  property,  $137,578 ;  Baptist,  white — organizations, 
403;  churches  and  halls.  403:  members,  18.747;  church 

property,  208,933:  Roman  Catholic — organizations,  44; 
churches  and  stations,  38:  members.  16.867:  church  prop- 

erty, $225,100  ;  African  Methodist  Episcopal  Zion — organi- 
zations, 61 ;  churches  and  halls,  61  ;  members,  14,791 ; 

church  property,  $90,745 ;  Methodist  Episcopal — organiza- 
tions, 117;  churches  and  halls,  112;  members,  5,739 ;  church 

property,  $219,000  ;  Protestant  Episcopal — organizations, 
100;  churches,  84;  members,  4,225 ;  church  property,  $390.- 
561;  and  Presbyterian  in  the  U.  S.- — members.  3,444;  Col- 

ored Methodist'Episcopal,  1,461  ;  Disciples,  1,306  ;  Congre- gational, 1,184;  and  Presbyterian  in  the  U.  S.  of  America, 

1,042. 
In  the  school  year  ending  Sept.  30,  1890.  there  were  re- 

ported 1,746  public  schools  for  white  pupils  and  587  for 
colored— total,  2,333 ;  60,782  white  children  of  school  age, 
and  52.865  colored— total,  113.647:  55.191  white  children 
enrolled  in  public  schools,  and  37.281  colored — total.  92.472  ; 
1,849   white  teachers  and  661  colored— total,  2,510.     The 
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total  revenue  for  [mhlif  school  |iurposes  was  $516,533,  and 
the  total  value  of  school  i)ro],crty  ,^573,863.  In  18U2  a 
school  c(!nsus  was  taken  liy  the  school  supervisors,  under  I  he 
direction  of  the  county  su|ierintendents,  which  showed  144,- 
017  children  of  school  age,  of  whom  79,669  were  white  and 
64,348  colored.  There  were  2,348  schools  and  2,641  teach- 

ers, and  the  expenilitures  of  the  previous  year  were  $564,- 
304.  Other  public  institutions  are:  Plast  Florida  Seminary, 
at  Gainesville;  Duval  lliirh  School,  at  Jacksonville:  Os- 

ceola High  School,  at  Kissiinmee;  high  school,  at  Lady 
Lake:  Jefferson  Collegiate  Institute,  at  Monticello ;  liigii 
school,  at  Palatka ;  high  .school,  at  St.  Augustine;  West 
Florida  Seminary,  at  Tallahassee  ;  academy,  at  Uiuon  ;  and 
academy  at  Waukeenah.  There  are  also  a  State  Agricid- 
tural  College,  at  Lake  City ;  Normal  College  for  White 
Teachers,  at  De  Pnniak  Springs;  Normal  College  for  Col- 

ored Teachers,  at  Tallahassee ;  John  B.  Stetson  University, 
at  De  Land;  Florida  Conference  College,  at  Lceshurg; 

Rollins  College,  at  Winter  Park ;  ('(jokinan  Institute,  at 
Jacksonville;  Convent  of  Mary  Immaculate,  at  Key  West : 
and  Convent  of  the  Holy  Names  of  Jesus  and  Mary,  at 
Tampa. 

Charitable,  Reformat  or  i/,  and  Penril  Institutions. — The 
principal  ones  are  the  Slate  Lunatic  Asylum,  at  Chatta- 

hoochee ;  the  State  Institute  for  the  Deaf  and  Dumb,  at  St. 
Augustine;  and  the  State  Prison,  the  inmates  of  which, 
since  Jan.  1,  1890,  have  been  leased  to  contractors,  and  put 
to  work  on  farms,  on  turpentine  farms,  and  in  the  phos- 

phate mines. 
iristort/. — It  is  not  milikcly  that  Florida  was  seen  by  Eu- 

ropeans as  early  as  1497  (by  Sebastian  Cabot)  and  during  the 
decade  following  by  Spanish  and  Portuguese  traders.  But 
the  accepted  date  of  discovery  is  Mar.  27,  Easter  Sunday  of 
1513,  when  Juan  Ponce  de  Leon  sighted  the  coast  near  St. 
Augustine,  and  named  it  in  honor  of  the  day.  In  a  search 
for  gold  and  for  the  fountain  of  perpetual  youth  Ponce  ile 
Leon  and  his  successors  explored  a  large  part  of  Florida. 
He  met  his  death  in  a  fight  with  the  natives  in  Feb.  or  Mar., 
1531.  In  1538  Panphilo  de  Narvaez,  with  a  fleet  of  five  ves- 

sels and  a  force  of  400  men,  landed  on  the  west  coast,  perhaps 
at  Clear  Water  harbor.  The  fleet  was  sent  along  the  coast 
while  t  he  army  marcheil  inland  and  perished,  all  save  four  who 
csca]ied  after  eight  years  of  captivity.  In  1539  Fernando 
de  Soto  landed  at  Tampa  Bay  with  a  force  of  nearly  600 
men.  He  marched  northward  and  westward,  passing  soon 
beyond  the  confines  of  Florida.  He  treated  the  Indians, 
friend  and  foe  alike,  with  great  violence,  and  laid  the  foun- 

dation for  the  distrust  and  hati'eil  with  which  the  Spaniards 
were  ever  after  regarded.  In  1.564  the  French,  under  Rene 
de  Laudonniere,  a  Huguenot,  attempted  permanent  settle- 

ment near  the  mouth  of  the  St.  Jcjhns  river.  Tw(.i  years 
afterward  this  colony  was  exterminated  by  Pedro  Menendez 

d'Aviles,  who  hanged  such  of  the  garrison  as  were  not killed  in  the  action.  Fortune  also  ejiabled  him  to  capture 
other  detachments  of  the  French  who  were  absent  in  their 

ships,  and  were  shipwrecked  on  the  coast  south  of  St.  Augus- 
tine. These  men,  too,  lie  ruthlessly  put  to  death,  confessed- 

ly because  of  their  Protestant,  faith.  The  for't  built  by  the 
French  was  made  a  pernuinent  post  by  the  Spaniards,"  who 
fortified  and  garrisoned  the  headlands"  at  the  mouth  of  the 
river.  The  story  of  Menendez's  atrocities  was  received  with 
indignation  in  France,  but  such  was  the  fear  of  Spain  that 
tlie  king  dared  do  nothing  in  revenge.  A  private  gentle- 

man, however,  Dominique  de  Gourgues  by  name,  organized 
a  force  at  his  own  expense,  cajitured  the  Spanish  forts  on 
the  St.  Johns  river,  ami  hanged  the  survivors  of  the  fight 
on  the  very  trees  that  had  lieen  employed  by  Menendez  for 

a  like  purpose.  The  French  from  "this  time  practically withdrew  from  Florida,  and,  excepting  occasional  descents 
by  Drake  and  other  English  freebooters,  the  Spaniards  en- 

joyed uninterrupted  possession.  They  reduced  many  of  the 
natives  to  slavery,  and  treated  them  with  such  outrageous 
cruelty  that  the  race  I'apidly  deteriorated.  Nominally, 
however,  the  whole  period  of  Spanish  occupation  was  sanc- 

tioned by  the  Church,  and  many  zealous  missionaries  per- 
ished at  the  hands  of  tin'  Indians  while  endeavoring  to 

carry  their  religion  into  remote  regions.  New  settlements 
were  made  at  Pensacola  and  at  various  points  elsewhere 
along  the  coasts.  In  1687  the  first  large  consignment  of 
Negro  slaves  was  brought  to  Florida.  In  1703  the  British, 
under  (Jov.  Moore,  of  South  Carolina,  laid  .siege  to  St. 
Augustine  by  land  and  sea,  and  during  the  twenty  years 
that  followed  hostilities  were  frerpu^nt  between  the  Spanish, 
French,  and  British  along  the  Florida  coasts.     No  formal 

declaration  of  war  was  made,  liowevcr,  until  1739,  when  ac- 
tive hostilities  -were  opened,  and  in  1740  St.  Augustine 

was  forinally  besieged  liy  tlie  English.  A  defcn.se  was  suc- 
cessfully conducted  by  the  Spanish  garrison  under  Don 

Manuel  de  Monteano.  Hostilities  continued  until  174N, 
when  a  truce  was  agreed  upon  between  (ireat  Britain  and 
Sjiain,  which  lasted  until  1763,  and  war  was  reru;wed,  re- 

sulting in  the  exchange  of  Cuba  for  Florida,  and  the  British 

innnediately  took  possession,  'i'hcn  began  for  Florida  a 
period  of  prosperity,  during  which  a  niunber  of  industri- 

ous settlers  established  homes  in  the  new  colony.  The  won- 

derful productiveness  of  the  soil,  unsuspected  "by  tlie  Span- iards, was  promptly  recognized,  and  there  was  every  indica- 
tion that  a  prosperous  agricultural  community  would  be 

permanently  estaWished.  The  American  war  for  independ- 
ence scarcely  affected  Florida.  Shortly  after  the  independ- 
ence of  the  American  colonies  was  recognized,  Florida  was 

ceded  back  to  Sjiain,  greatly  to  the  disadvantage  of  the  Brit- 
ish subjects,  who  were  allowed  eighteen  months  to  remove 

their  effects,  and  were  a.ssisted  by  the  crown.  Those  who  re- 
mained were  treated  most  abominably  by  the  .Spaniards, 

and  were  practically  expelled  from  the  country,  often  with 
the  loss  of  their  property.  A  new  period  of  decadence  un- 

der Spanish  rule  immediately  set  m.  In  1795  Spain  sold 
West  Florida  to  France.  In  1811.  in  view  of  probable  war 
with  Great  Britain,  the  U.  S.  resolved  to  seize  Florida  in 
order  to  prevent  the  British  from  taking  possession.  A 
British  force  occupied  Pensacola  with  the  consent  of  the 
Spanish  authorities  in  1814,  but  in  November  of  that  year 
the  place  was  captured  by  Gen.  Andrew  Jackson,  and  the 
British  garrison  expelled.  Then  followed  a  long  series  of 
wars  with  the  native  trilies,  and  in  1819  the  whole  of  Flor- 

ida was  finally  ceded  by  Spain  to  the  U.  S.  On  July  10, 
1831,  the  Spanish  flag  was  hauled  down  and  the  U.  S.  flag 
hoisted  at  all  military  stations.  In  1833  Florida  was  or- 

ganized as  a  Territory  of  the  U.  S.  From  1835  to  1843  the 
State  was  the  scene  of  almost  constant  Indian  wars.  The 
Seminoles  were  a  gallant  and  warlike  race,  and  iiuuigurated 
hostilities  by  waylaying  a  detachment  of  U.  S.  troops  under 
Maj.  Dade,  110  strong.  Four  of  this  detachment  escaped 
by  feigning  death.  Eventually  the  Seminoles  surrendered 
and  were  removed  to  a  special  reservation.  About  360  of 
them,  however,  remained  in  the  Everglades,  where  their  de- 
.scendants  still  reside.  In  1845  Florida  was  admitted  to  the 
Union  as  a  State.  In  Jan.,  1861,  the  various  U.  S.  posts 
were  seized  by  State  troops  under  authority  of  the  Gov- 

ernor, and  on  the  10th  of  the  month  the  ordinance  of  seces- 
sion was  adopted  in  convention  at  Tallahassee.  Fort  Pick- 
ens, at  Pensacola,  the  only  garrisoned  fort,  was  held  and 

eventually  re-enforced,  and  after  sustaining  a  severe  Ijom- 
banlment  by  the  Confederiites  became  a  base  of  operations 
for  the  Union  forces  in  the  vicinity.  Various  minor  engage- 

ments occurred  at  different  places  along  the  coast  and  on 
the  navigable  streams.  Jacksonville  was  several  times  oc- 

cupied and  evacuated  by  the  contending  forces.  St.  Augus- 
tine was  seized  by  a  Union  force  early  in  the  war  and  held 

until  its  close.  The  most  considerable  engagement  was 
the  battle  of  Olustee,  near  Ocean  Pond,  Baker  County,  on 
Feb.  30,  1864,  which  resulted  in  the  defeat  of  the  Union 
force.  The  Confederates  under  Gen.  Jose])h  Finnegan  lost 
934  men,  the  LTnion  troops  under  Gen.  Truman  Sevmour 

1,838  men.  On  July  4,  1868,  the  Fourteenth  Amen"dment to  the  Constitution  of  the  U.  S.  having  been  adopted  with  a 
constitution  comporting  with  the  new  order  of  tniugs,  Flor- 

ida was  readmitted  to  the  Union. 

GOVERNORS   OF    FLORIDA. 

Territorial. 

Andrew  Jackson    ]R3t-'22 
William  P.  Duval    18S8-:M 
John  H.  Eaton    18:)4-36 

Richarrl  K.  Call    ISK-.'ig Robert  R.  Reid    1839-41 
Richard  K.  Call    1841-44 
John  Branch    1844-45 

State. 

William  D.  Btoseley    1845^9 
Thomas  Brown    1S49-53 
James  E.  Broome    1853-57 
JIadis.  .n  S.  Perry    1857-61 
.lohn  Milton    1861-65 
Wni.  Marvin,  Provisional.  1865-66 

David  S.  Walker    ]86r)-6,S 
Harrison  Reed . .  186R-Dec.  31,  1873 
O.  B.  Hart. .  .Jan.,  1873-31ar.,  1874 
M.L.Stearns    1874-77 

George  F.  Drew    18m-?1 
Wm.  D.  Bloxham    1881-85 
Edwai-d  .\.  Perrv     1885-89 
Francis  P.  Fleming    1889-93 
Henry  L.  Mitchell    1893-97 
William  D.  Bloxham    1897- 

Antiquities. — There  are  evidences  in  various  parts  of 
Florida  that  the  country  was  once  occupied  by  an  industri- 

ous and  almost  semi-civilized  race.  Mounds  and  cultivated 

tracts, "  old  fields  "  so  called,  show  that  the  people  must  have 
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been  miiiieroiis,  ami  have  had  some  ideas  as  to  engineering 

and  auricultui'e.  There  are  one  or  two  very  large  works. 
apparently  canals,  now  overgrown  with  luxuriant  vegeta- 
ticm,  Ijut  which  were  apparently  intended  to  facilitate  the 

coniinoree  ol'  some  prehistoric  time.  The  accounts  of  the 
early  explorers,  espec-ially  the  Ki'ench,  who  established  far 
more  friendly  relations  with  the  natives  than  did  the  Span- 

iards, point  to  quite  a  high  degree  of  <'nhivation.  There 
are  at  St.  Augustine  some  collections  of  relics  that  show  the 
skill  of  the  natives  as  artisans.  Karly  evidences  of  Euro- 

pean civilization  are  found  in  several  old  forts,  notably 
that  at  St.  Augustiiu',  built  of  coi|uina.  After  various  vicis- 

situdes of  siege  aiul  storm,  it  has  been  nuuie  a  military 
post  and  measures  have  been  taken  for  its  preservation. 
Elsewhere,  as  at  Hiscayne  Hay,  there  are  ruins  of  stone 
biuldings,  no  record  of  which  has  been  [jreserved.  and  which 
were  probably  the  work  of  settlers  afterward  exterminated 
by  the  Indians.  Similar  ruins  are  found  on  several  of  the 
keys.  Perhaps  the  most  noteworthy  antiiiuitics  consist  of 
the  enormous  shell-mounds  that  exist  all  ahmg  the  coast. 
These  are  of  great  magnitude,  and  are  evidently  mainly  the 
natural  accumulations  of  oyster-shells  thrown  here  in  vast 
quantities  by  the  Indians,  who  made  shellfish  a  princi[)al  ar- 

ticle of  diet.  Besides  these  there  are  so-called  domiciliary 
and  burial  mounds,  in  which  have  been  found  stone  imple- 

ments and  other  proofs  of  mechanical  skill. 
Authorities. — John  Bartram.  .Idurnul  {London,  1766) ; 

Daniel  G.  Hrhilon,  Xotes  on  Ike  Fliiridian  Peninsula  (Phila- 
delphia, 18.59) ;  Francis  Parkman,  PianecrK  of  France  in  the 

JV^ew  World  (Boston,  1865);  George  Rainsford  Fairbanks, 
History  o/ J^/or/rfre  (Philadelphia,  1871):  James  Wood  Da- 

vidson, Florida  of  To-day  {hew  York,  1889);  Charles  Led- 
yard  Norton,  Handbook  of  Florida  (London  and  New  York, 
1890).  Chakles  Ledyard  Norton. 

Florida  Agricultural  College  :  an  educational  institu- 
tion situated  in  Lake  City,  Pla. ;  organized  in  1884 ;  presi- 
dent, F.  L.  Kern,  A.  M.  It  has  ten  professors,  a  military 

department,  and  four  courses  of  instruction  in  classical  and 
literary,  agricultural,  mechanical,  ami  civil  engineering,  and 
is  sujiported  partly  by  State  aj)proi>riation  but  mainly  by  en- 

dowment from  the  general  Government.  A  State  experiment 
station  is  located  on  the  grounds,  which  comprise  112  acres. 
The  college  has  six  buildings,  a  full  equipment  of  apparatus, 
a  lilirary,  museum,  etc.  In  1892  there  were  115  students. 
Tuitiim  is  free  to  residents  of  the  State.  F.  L.  Kern. 

Florida  Blane^i,  Jose  JIo.^ino,  Count  of:  statesman;  b. 
in  Murcia,  Spain,  1728;  graduated  at  the  University  of 
Salanumca  and  studied  law ;  became  a  successful  advocate, 
and  secured  an  appointment  as  fiscal  to  the  tribunal  of  Cas- 

tile. While  administering  this  office  he  wrote  a  report  on 
the  subject  of  the  Jesuits  which  brought  him  to  the  favor- 

able notice  of  the  Government  and  led  to  his  appointment  as 
ambassador  to  Rome  in  1777,  where  his  skillful  diplomacy 
established  friendly  relations  between  his  country  and  the 
holy  see.  Soon  after  his  return  he  was  appointed  by 
Charles  III.  his  chief  minister  of  state.  His  administration, 
especially  in  domestic  affairs,  was  remarkably  successful. 
He  reformed  abuses  in  the  administration  of  justice,  im- 

proved the  means  of  transportation,  reduced  the  taxes,  pro- 
moted industries,  and  encouraged  learning  and  art.  W  hile 

his  foreign  policy  bore  good  fruit  in  the  treaties  of  commerce 
with  the  Porte,  in  the  alliance  with  Portugal,  and  in  the  re- 

pression of  Algerine  piracy,  his  enemies  accused  him  of 
bringing  on  the  disastrous  war  with  England  1779-8.3,  and  the 
bomliardment  of  Algiers  and  attempt  on  Gibraltar  cost  his 
country  80.000  lives  without  advantageous  result.  After  the 
death  of  Charles  III.  he  retained  his  position  with  the  im- 

becile Charles  IV..  but  lost  much  of  his  influence,  though  a 
strong  supporter  of  monarchical  rights,  and  when  in  1792 

he  tried  to  destroy  the  queen's  influence  with  the  king,  his 
enemies  procured  his  dismissal  from  court.  He  was  im- 

prisoned in  the  castle  of  Pampebina  and  treated  with  great 
cruelty,  but  finally  allowed  to  retire  to  his  estates.  At  the 
time  of  the  French  invasion  in  1808  he  was  chosen  president 
of  the  Junta,  Sept.  2.5.     D.  Nov.  20,  1808,       P.M.Colby. 

Florida,  Cape  :  See  Cape  Florida. 

Florida  Keys:  See  Florida. 
Kloridea;:  the  only  order  of  the  c]ass  liliodophycerp  or 

Red  Seaweeds  (q.  v.). 

Flor'in  [from  O.Vr.  florin,  from  'MedivcY.  Ijat.  flori'nnf: (wlieiice  \tii\.  fiorino),  deviv.  of  I  Ait.  flos.Jloris.  flower,  be- 
cause of  the  lily-llower  stamped  on  the  coin]:  a  Florentine 

coin  first  struck  in  gold  in  1254.  Gold  and  silver  coins 
called  florins,  and  of  various  values,  have  since  been  coined 
in  many  countries.  England  struck  a  gold  florin  in  1343. 
At  present  the  Hritish  two-shilling  silver  piece,  first  coined 
in  1849,  bears  the  official  naujc^  of  florin,  it  has  nearly  the 
value  of  (he  Austrian  new  silver  florin,  a  unit  of  account, 
worth  48'6  cents  of  U.  S.  money. 

Flori'lins:  a  Roman  presbyter  and  heresiarch  in  the  lat- 
ter half  of  the  second  century,  who  was  depos<;d  by  Eleuthe- 

rius.  His  heresy  was  a  form  of  Gnosticism  (see  Gno.stics), 
and  was  essentially  the  same  as  that  taught  by  Valentinus. 

Flo'rio.  John  :  philologist  and  grammarian  :  was  b.  in 
I..ondon  about  15.52  of  Italian  parents,  who.  as  Waldenses, 
had  sought  refuge  in  England  from  religious  persecution; 
resided  for  a  time  at  Oxford,  and  in  1578  published  his 
First  Fruits  which  yield  Familiar  Speech.  Merry  Prov- 

erbs, Witty  Sentences  and  Golden  Sayings,  which  was  ac- 
comjjanied  liy  A  Perfect  Induction  to  the  Italian  and  Eng- 

lish Tongues.  This  was  followed  by  a  similar  work  in  1.591, 
and  by  an  Italian  and  English  dictionary  in  1.598  under  the 
title  of  A  World  of  Words.  He  enjoyed  the  patronage  of  .sev- 

eral persons  of  high  rank,  and  after  the  accession  of  James  I. 
was  apjKiinted  instructor  to  the  young  prince,  and  later  gen- 

tleman of  the  privy  chamber  and  clerk  of  the  closet  to  the 
queen.  He  is  best  known  for  his  English  translation  of  Mon- 

taigne's Essays,  published  in  1603.     D.  at  Fulham  in  1625. 
Fiorio.  Caryl  :  composer,  organist,  and  teacher ;  b.  in 

Tavistock,  England,  Nov.  3,  1843 ;  went  to  New  Y'ork  with 
his  parents  in  Sept..  18.58.  In  his  boyhood  he  had  a  remark- 

able soprano  voice,  and  was  a  mendjer  of  Trinity  church 
choir  1858-1861).  under  the  family  name  of  Robjohn.  Stud- 

ied under  Dr.  Edward  Hodges  and  Dr.  Henry  Stephen  Cut- 
ler, successively  organists  of  Trinity  church.  He  has  been 

organist  of  Zion  church  and  the  "Brick"  Presbyterian  church 
in  New  York.  His  compositions  include  two  operas,  two 
symphonies  (all  in  MS.),  several  cantatas,  many  anthems,  serv- 

ices, and  hymn  tunes  for  churdi  service,  and  he  has  edited  a 

volume  of  Children's  Hymns  with  Tunes.  He  resides  in 
New  Y'ork  city.  D.  E.  Hervey. 

Flo'ris.  Francois,  called  Franc-Flore.  or  Franc-Floris :  b. 
at  Antwerp  in  1520;  the  family  name  was  De  Vriendt.  He 
began  studying  sculpture  with  his  father,  but  at  the  age  of 
twenty,  preferring  painting,  he  became  a  pupil  of  Lambert 
Lombard,  at  Liege.  Soon  surpassing  his  master,  he  was 
elected  member  of  the  Antwerp  Academy,  and  went  to 
Rome,  where  he  studied  the  antique  and  adopted  the  man- 

ner of  Michaelangelo.  On  his  return  to  his  country  his 
skill  and  rapidity  of  execution  acquired  fame  and  riches  im- 

mediately for  him.  When  Charles  V.  made  his  entry  into 
Antwerp  Floris  designed  and  executed  the  triumphal  arches 
erected  in  honor  of  this  monarch.  He  was  again  called  upon 
for  similar  work  for  Philip  II..  and  Philip  desired  to  engage 
him  for  his  court  piainter,  but  he  refused  to  leave  his  own 
country,  where  he  died  of  drunkenness  at  the  age  of  fifty. 

His  chief  works  are  iS'^  Jlichael.  for  the  confraternity  of  St. 
Jlichael  at  Antwerp.  The  Last  Judgment,  for  a  church  at 
Brussels,  now  in  the  Louvre,  and  a  triptych  at  Ghent  repre- 

senting the  life  of  St.  Luke ;  also  the  nine  muses  in  Middel- 
burg.     D.  in  1570.  W.  J.  Stillman. 

Flo'rns:  a  Roman  historian,  whose  full  name  is  a  matter 
of  dispute.  In  the  earlier  editions  of  his  history  he  appears 
as  L.  Annaeus  Plorus.  and  is  supposed  to  have  been  a  mem- 

ber of  the  family  to  which  Seneca  belonged.  Duker.  follow- 
ing Vossius  (Hist.  Lat.).  infers  from  his  style,  family  name, 

and  the  age  in  which  he  lived,  his  identity  with  the  poet 
Annius  Florus.  who  interchanged  sportive  verses  with  the 
Emperor  Hadrian.  In  the  preface  to  his  work  he  speaks  of 
a  revival  of  Roman  vigor  under  Trajan,  and  would  seem 
therefore  to  have  lived  in  his  reign  or  in  that  of  Hadrian. 
Titze.  however,  rejecting  the  passage  as  an  interpolation, 
maintained  that  he  is  the  Lucius  Julius  Florus  to  whom  two 

of  Horace's  epistles  are  addressed,  and  places  him  therefore 
in  the  time  of  Augustus,  a  view  no  longer  tenable.  Wolf- 
flin,  in  the  Arch iv  fur  Lat.  Le.rikographie.ro\.  vi..  pp.  1-7, 
has  shown  new  ground  for  believing  that  the  historian 
came  from  Africa,  and  is  to  be  identified  with  the  rhetorician 
and  poet  P.  Annius  Florus.  the  author  of  the  dialogue  as  to 
whether  Vergil  was  rather  an  orator  or  poet  (Vergiliug 

orator  an  poetaf).  and  probably  also  of  the  extant  poem  en- 

t  itied  Pervigilium  Veneris.  Florus's  history  is  a  concise  and highly  rhetorical  account  of  the  Roman  people  from  King 
Romulus  to  Augustus  Ciesar.     In  the  earlier  editions  the 
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work  WHS  I'lititlcMl  Epitmne  lUriun  liiiiiintiiiriiin,  iiml  was 
ilividcd  arliilrarily  into  four  books.  Bui.  Jiiliii  and  Halm, 
folliiwiu;;  IIk'  BauilxTg  codex,  give  Iho  tillf  Kpiliiind'  da 
Titi)  Li  rid  ]ielloru})i  umniutn  A/inonim  ])('('.  lihri  duo. 
Till'  lirsl  book  contains  tlie  at-counl  of  llii'  exU'rual  wars  of 
RoiMo,  while,  llie  second  deals  chiefly  wilh  tlie  doineslic  con- 
tenlions  and  the  seditions  of  the  peojiie,  and  the  wars  in 
which  Augustus  was  engaged,  ending  with  tiie  closing  of 
the  temple  of  Janus  as  the  token  of  universal  peace.  The 
work  of  Floras,  taken,  as  the  name  in<licatcs,  in  the  main 
from  Livy,  is  a  concise  but  interesting  record  of  the  progress 
<if  the  Roman  people,  written  in  a  rather  ambitious  style, 
without  much  j'egarrl  to  accuracy  of  facts  or  of  dates,  and 
is  to  be  regarded  rather  as  a  panegyric  than  a  histoiT.  The 
best  of  the  earlier  editions  are  those  of  Duker  (Leyden,  1T22), 
and  Titze  (Prague,  1819) ;  more  recent  and  critical  those  of 

Otto  Jahn  (Leipzig,  1852),  and  of  Ilalm  (Leipzig,  1854).  Si'c 
Das  Oeschichfstivrk  den  F/(ini>i,  von  J.  Keber  (Freising, 
18(j5) :  C.  Heyn,  De  Fluru  Hislurim  (Bonn.  1866). 

Revised  by  M.  Warren. 
Floras,  Drepanius  :  a  Gallo-Roman  divine  of  the  ninth 

century,  and  a  deacon  at  Lyons  ;  rcmemtiered  as  the  oppo- 
lU'nt  of  (iotteschalk  and  Scotus  Erigena ;  against  the  hitter 
he  wrote  Liber  de  Predesliuatioue  (852).     1).  about  860. 

Floss  Silk  [floss  is  from  0.  Fr.  fl.osc,he,  weak,  soft,  Ital. 
flosrio,  apparently  descend,  of  Lat.  fliixus.  fluid,  weak, 
under  influence  olfloecus] :  the  soft,  downy  part  of  the  silk 
which  renuiins  on  the  cocoon  after  all  that  can  be  reeled  off 

has  been  reeled  off.  It  is  steeped  in  water,  pressed,  dried, 
oiled,  carded,  and  spun  into  soft,  loose  yarn,  used  chiefly 
in  embroidery. 

Flotow,  flo'to,  Friedrich  Ferdinand  Anor.i'ii.  von:  a 
Gernum  composer  ;  b.  at  Teutendorf,  in  Mecklenburg-Schwc- 
rin,  Apr.  27,  1H13.  A  passion  for  music  diverting  him  from 
the  diplomatic  career  his  parents  had  marked  out,  hi!  went 
to  Paris  and  took  lessons  in  composition  from  Reicha.  His 
first  operas,  produced  when  he  was  scarcely  eighteen,  were 
rejected  l.iy  the  theatrical  managers.  But  he  persevered,  and 
in  1888  obtained  great  success  by  his  Le  Naufrage  de  lit  Me- 
duse,  which  was  performed  fifty-four  times  in  a  single  sea- 

son at  the  theater  of  the  Renaissance.  From  that  tinu>  his 
operas  followed  in  easy  succession:  Le  Forestier  (1840); 

IJ'esclave  de  Camorns  (\><i'A)\  Alessandro  Strndella  (XXii)  \ 
L'dme  en  jjeiiie  (1846) :  Alhiii.  (1856) :  JIart/ia  (1858) ;  Zi/da (1866).  The  last  three,  written  in  German,  are  favorites  on 
the  German  stage  with  the  lovers  of  light  opera.  Martha 
is  popular  everywhere,  and  is  better  known  in  the  U.  S.  than 

any  other  of  Flotow"s  works.  Flotow,  after  living  several 
years  in  Paris,  and  a  short  time  in  his  native  place,  took  up 
his  abode  in  Schwerin.  where  he  was  superintendent  of  the 
court  theater;  in  1864  was  made  corresponding  member  of 
the  French  Institute.     D.  in  Darmstadt,  Jan.  34,  1883. 

Flot'sani  [older  ̂ oto/t,  from  0.  Fv.  flotaison,  deviv.  of 
fl'Olter.  float]  :  in  law,  goods  which  float  upon  the  surface 
of  the  water  when  a  ship  is  sunk  or  when  they  have  been 
thrown  overboard  as  a  measure  of  safety.  By  the  common 
law  of  England,  if  no  owner  appeared  to  claim  them  after 
their  recovery,  they  belong  to  the  crown.     See  Jetsam  and 
LiGAN. 

Flounder  [M.  Eng.  //o// We;- :  Germ.  Flu/tder,  from  Scan- 
din.  ;  cf.  Swed.  Jlundra]  :  any  one  of  various  marine  fishes  of 

Flounder  [Pliujuj ir  Pletcssa  plesus). 

the  family  Pleuronectidce.    They  are  flat,  and  swim  with 
one  side,  not  one  edge,  uppermost ;  Itoth  eyes  are  on  the  up- 

per side,  and  the  lower  side  is  much  whiter  than  the  other. 
Many  species  occur  in  American  waters.     See  Fisheries. 
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Flour  [from  Vr.  fleurde  fariiie  :  H]nu\.  flor  de  la  harina, 
Ut.  flower  of  meal]  :  the  finely  ground  meal  of  wheat  or  of 
any  other  grain;  esjiecially  the  liner  part  of  meal  separated 
by  bolting.  When  dry  wheat  is  crushed  as  in  mortar,  or 
between  revolving  mill-stones,  the  product  is  a  powder 
mixed  with  scales,  known  as  whole  meal.  The  |irocess  of 
sifting  or  bolting  separates  the  whole  meal  into  two  portions, 
known  as  flour  and  bran.  The  latter  consists  of  the  outer 
woody  portion  of  the  grain,  with  adhering  portions  of  the 
interior:  and  flour  is  the  name  given  to  the  remainder. 
The  latter  is  white,  the  former  is  reddish  or  grayish.  This 
simple  nomenclature  was  suited  to  the  earliest  forms  of  mill- 

ing. It  applies  as  well  to  rye,  except  in  the  matter  of  color, 
as  to  wheat,  and  more  or  less  to  other  grains,  and  to  some 
extent  to  seeds. 

With  refinements  in  the  art  of  making  liread,  cake,  and 
pastry  came  a  demand  foi'  finer  flours.  New  modes  of  mill- 

ing were  introduced,  and  the  product  was  separated  into 
more  numerous  grades.  It  was  at  one  time  customary  in 
the  L^  S.  to  divide  the  product  into  three  grades — flour, 
connell.  and  bran.  The  flour,  including  so  much  as  could 
be  separated  of  the  requisite  whiteness,  amounting  to  some 
70  per  cent.,  was  removed  Ijy  bolting  from  the  remainder ; 
and  this  remainder,  by  passing  over  a  coarser  sieve,  was  di- 

vided into  larger  scales  and  fragments  called  bran,  and 
lesser  scales  and  fragments  called  connell.  The  latter  is 
also  known  as  shorts  and  middlings.  These  three  have  been 
further  increased  by  improved  ap|iliances  both  in  the  U.  S. 
and  in  Great  Britain,  and  esjiecially  in  Hungary.  The 
grades  of  flour  produced  liy  the  best  mills  are  ten  in  inimber. 

The  principles  which  have  guided  tlie  inventor  of  miUing 
devices  will  be  best  understood  after  a  study  of  the  struc- 

ture of  the  wheat  grain.  The  gi-ain  of  wheat  has  the  form 
of  an  irregular  oljlong  spheroid,  having  a  longitudinal 
groove  on  one  side,  and  terminating  at  one  end  in  minute 
vegetable  hairs  or  bristles,  and  at  the  other  in  a  slightly  cor- 

rugated surface  covering  the  germ.  If  this  grain  be  moist- 
ened and  rubbed  with  a  dry  rough  cloth  there  will  be  de- 

tached from  the  surface  two  outer  coats  composed  of  woody 
fiber.  Within  there  is  a  thin  coat,  also  composed  of  woody 
fiber,  which,  from  the  peculiar  network  of  fillers  and  tubes, 
suggesting  the  appearance  of  cigars  placed  side  liy  side,  has 
been  called  the  cigar-coat.  This  is  succeeded  by  another 
coat  of  exceeding  tenuity,  like  the  others  chiefly  composed 
of  woody  fiber.  Within  these  is  the  nutritious  jiortion  of 
the  grain.  -There  is  first  a  framework  of  cells  entirely  en- 

veloping the  white  portion  of  the  flour,  'i'he  cells  are  filled 
with  a  class  of  nitrogenous  bodies  of  albuminous  character 
and  certain  mineral  salts,  almost  wholly  jihosiihates,  of 
which  the  chief  is  the  phosphate  of  potassa,  with  much 
smaller  proportions  of  phosphates  of  magnesia,  lime,  soda, 
and  iron,  the  whole,  with  the  cell  framework,  being  known 
as  the  gluten  coat.  At  the  germ  end  of  the  berry,  opposite 
the  brush  end,  there  are  certain  organic  forms,  constituting 
the  embryo  of  the  grain.  The  whole  of  the  remaining  in- 

terior is  occupied  by  a  framework  of  coarse,  open  cellular 
tissue,  filled  with  starch  grains,  which  are  coarse,  and  others, 
exceedingly  minute,  containing  albuminoid  or  nitrogenous 
constituents.  If  a  sharp  knife  be  passed  through  a  plump 
berry  of  wheat  perpendicular  to  its  axis  halfway  from  end 
to  end.  and  the  section  so  exposed  be  treated  with  solution 
of  iodine,  the  entire  surface  bordered  by  the  gluten  coat, 
but  not  including  it,  will  be  changed  from  whiteness  to  dark 
|:iurple,  demonstrating  the  presence  and  extent  of  the  starch. 
If  another  section  be  exposed  to  the  action  of  a  solution  of 
blue  vitriol  in  ammonia  (ammonio-sulphate  of  copper),  the 
starch  of  the  interior  will  be  but  little  affected,  but  the 

gluten  coat  which  surrounds  it  will  have'  become  gi-een, 
from  the  formation  of  phospihate  of  cojijjei'.  A  solution  of 
ammonio-nitrate  of  silver  (nitrate  of  silver  dissolved  in  am- 

monia) will  color  the  gluten  coat  yellow,  from  the  formation 
of  phosphate  of  silver.  If  the  crushed  berry  be  treated  with 
weak  acetic  acid,  and  the  result  of  the  digestion  be  filtered 
and  ammonia  added  to  the  clear  liquor,  there  will  be  sepa- 

rated fi'om  the  solution  on  staniling  minute  crystals  of 
phosphate  of  magnesia  and  ammonia.  If  a  drop  of  nitrate 
of  silver  dissolved  in  water  be  poured  upon  the  flour,  no 
change  will  take  place,  but  if  nitrate  of  silver  dissolved  in 
ammonia  be  poured  upon  the  flour  it  will  yield,  as  already 
observed,  the  yellow  compound  of  phosjihate  of  silver.  Strong 
nitric  acid  will  color  the  flour  orange,  from  its  action  on  the 
albuminoid  substances.  If  a  quantity  of  flour  intimately 
mixed  with  water  to  a  stiff  emulsion  is  set  aside  at  a  tem- 

perature of  about  70',  it  will  after  a  while  begin  to  evolve 
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bubbles  of  gas,  and  after  a  longor  time  it  will  become  aciil 
anil  cilfeiisive  to  the  taste,  ami  Die  liiiuid  will  i-imtain  phos- 
|ilinrie  aeid,  readily  reeogiiizalile  ljy  clieiiiii'al  tests. 

'I'lie.  ]>hos|ilialie  and  nitrof;enows  eonstitiient.s  and  the 
starch  all  liav(!  nutritive  value,  and  are  indisijensubk;  as 
eU^inents  of  fooil.  Of  these  the  starch  is  far  the  most 
abundant,  constituting  about  70  per  cent,  of  the  whole 
grain.  The  nitrogenous  constituents  or  the  allmniinoid 
bullies  constitute  from  11  to  18  piu'  C(!nt..aiid  the  jilinsjihatic 
salts  about  2  per  cent.,  the  rest  being  mainly  wnmly  (iljer. 
Of  the  nutritious  portions,  weight  for  weight,  t  he  pliosjihatic 
constituents  are  undoubtedly  entitled  to  the  first  rank. 

'I'lie  portion  of  the  nitrogenous  constituents  lodged  with 
the  phosphates  in  the  cells  of  the  gluten  coat  luive  been 
shown  by  Mege  Wourics  to  be  peculiarly  susceptible  to  fer- 

mentation when  exposed  to  a  moist  atmosphere.  They  are 
encased  in  capsules  impervious  to  the  air  in  the  berry.  If 
these  capsules  be  ruptured  or  crushed,  exposure  to  the  air  is 
inevitable. 

On  this  structural  peculiarity  of  the  grain  rests  the  foun- 
dation of  a  philosophical  .system  of  milling.  The  larger 

the  percent.age  of  the  interior  of  the  berry  in  flour,  the  less 
must  be  its  nutritive  value  ;  and  correspondingly,  the  larger 

the  percentage  of  the  gluten  coat  in  flour — the  chief  de- 
posit of  the  phosphates  —  the  greater  its  nutritive  value; 

and  in  bran,  the  smaller  the  percentage  of  adhering  gluten, 
the  more  nearly  worthless  as  an  article  of  fiiod  the  bran 
would  be.  If  it  were  practicable  to  reduce  the  percentage 
of  pure  starch  and  increase  the  percentage  of  phosphatic 
and  nitrogenous  constituents,  the  nutritive  value  of  the 
flour  would  be  augmented. 

The  presence  of  minute  particles  of  woody  fiber  in  the 
flour  gives  to  it  a  yellow  shade.  That  system  of  milling 
which  most  nearly  removes  all  the  woody  fiber,  aiul  none  of 
the  gluten  or  phosphates,  from  the  flour,  accomplishes  one 
of  the  chief  etids  to  be  gained. 

To  appreciate  the  difficulties  that  present  themselves  to 
the  inventor  of  milling  machinery  the  berry  should  be  con- 

sidered as  it  is  found  in  commerce.  It  is  very  rare  that  any 
considerable  quantity  of  wheat  is  to  be  found  in  the  market 
absolutely  free  from  foreign  ingredients,  such  as  chaff,  frag- 

ments of  straw,  oats,  chess,  mustard,  cockle,  grass-seed, 
sand,  etc. ;  it  is  rarer  still  to  find  wheat  grains  uniformly 
filled  out  and  without  shriveled  or  blasted  kernels.  Wheat 
is  sometimes  plump,  the  starch  of  the  interior  being  mealy, 
so  that  if  the  berry  were  cut  in  halves  it  would  be  easy  with 
a  pin  to  detach  all  the  white  interior,  leaving  two  cups 
lined  with  the  gluten  coat  and  invested  with  the  woody  bran- 
case.  The  wheat  is  sometimes  slightly  shrunken,  hard,  and 
brittle  from  the  surface  to  the  center,  and  cuts  like  the  rind 
of  old  cheese.  It  is  sometimes  shriveled,  as  if  its  growth 
had  been  arrested  at  the  commencement  of  the  period  when 

the  berry  is  in  what  is  technically  called  "the  milk,"  or  as 
when  it  has  been  struck  with  rust — a  microscopic  vegetable 
growth  accompanying  the  loss  of  milk  from  tlie  berry.  It 
is  plain  that  shriveled  berries  in  the  process  of  milling 
would  for  the  most  part  be  resolved  into  fine  bran,  and  so 
be  with  difficulty  separated  from  the  flour,  and  thus  the 
flour  be  discolored  and  rendered  less  nutritious.  It  is  jilain, 
too,  that  the  plump  berry  with  the  mealy  interior  would  be 
easily  mashed  in  the  process  of  grinding,  while  the  liard, 
brittle  berry  would  more  easily  be  cracked. 

Purification  of  Commercial  Wheat. — Two  principles  un- 
derlie most  of  the  devices  for  separating  the  light  grains 

from  the  heavy,  and  the  foreign  seeds,  grains,  and  other  im- 
purities from  the  wheat.  The  one  is  tihe  process  of  sifting 

— the  other,  that  of  exposing  a  thin  cascade  of  falling  grain 
to  a  current  of  air.  To  these  a  third  has  been  added,  that 
of  centrifugal  force,  taking  advantage  of  unequal  specific 
gravity  and  unequal  extent  of  surface.  In  the  sifting  proc- 

ess advantiige  is  taken  of  the  unequal  sizes  and  of  the  differ- 
ent shapes  of  the  bodies  to  be  separated  from  each  other. 

It  is  easy  to  see  how  light  grains  and  chaff  and  bits  of  straw 
and  dust  woidd  be  further  diverted  from  a  perpendicular 
in  falling  through  a  stratum  of  air  driven  by  a  revolving 
fan.  Tills  principle  was  illustrated  in  the  earliest  times, 
when  the  mixed  wheat  and  cliaff  were  tossed  together  into  the 
air,  to  be  separated  by  the  wind  before  reaching  the  ground, 
and  is  the  principle  underlying  the  ordinary  fanning-mill. 
The  separation  of  mustard  and  cockle  and  grass-seed  from 
the  wheat  may  be  easily  affected  by  passing  the  mixed 
grains  over  inclined  platis  perforated  with  holes  large 
enough  for  the  smaller  seeds  to  pass  through,  but  not  large 
enough  for  the  wheat.     The  oat  grain  is  separated  by  tak- 

ing advantage  of  its  elongated  form.  The  mixed  oat  and 
wheat  grains  are  discharged  in  a  lliin  sheet  upon  an  inclined 
thin  iron  jilate  perforated  with  round  holes  at  intervals 
nicely  determined  by  exiieriment.  abundantly  large  for  the 
ready  jiassage  of  both  the  wheat  anil  oat  grains  if  presented 
end  foremost  perpendicularly  to  the  surface;  of  the  jilatc. 
Hut  as  the  plate  is  inclined  each  beiTy  nmst  be  tipped  for- 

ward in  onler  to  enter  a  hole.  An  individual  hole  is  of 
such  diameter  that  when  the  wheat  grain,  sliding  forward, 
carries  its  centi'r  of  gravity  beyond  the  support  of  the  upper 
edge  of  the  hole,  the  forward  end  of  the  grain  has  not 
reached  the  lower  margin,  and  thus  the  wheat  falls  through. 
The  oat  grain,  however,  in  sliding  down  the  inclined  plane, 
before  its  center  of  gravity  has  pa.ssed  beyond  the  support  of 
the  upper  margin  of  the  hole,  will,  by  reason  of  its  prolonged 
keel,  extend  over  the  lower  margin  of  the  hole.  As  the  oat 
advances  the  center  of  gravity  will  pass  beyond  the  lower 
edge  of  tlie  hole,  and  gain  the  support  of  the  continuous 
surface  before  the  tail  of  the  berry  will  have  lost  the  sup- 

port of  the  upper  edge.  Fragments  of  straw  and  chaff  pass 
on  with  the  oats. 

The  dust,  smut,  and  rust  which  may  cling  to  the  berry 
are  separated  by  discharging  the  inqmre  grain  into  the 
space  between  what  may  be  regarded  as  a  vertical  cylinder, 

the  surface  of  which  is  covered  with  brush'es,  and  a  closely 
fitting  iron  case  perforated  with  numerous  slits  or  holes, 
which  serve  the  double  purpose  of  making  the  surface 
rough  and  providing  an  escape  for  the  separated  dust. 
Round  seeds  are  separated  by  taking  advantage  of  the  su- 

perior velocity  they  accjuire  in  rolling  down  an  inclined 
plane  as  compared  with  the  long  grains,  which  slide.  The 
former  leap  an  opening  into  which  the  latter  drop. 

By  these  and  kindred  jirocesses  it  is  now  practicable  to 
obtain  good  wheat  from  a  sample  fif  spring  wheat  of  which 
not  more  than  one-lialf  is  fit  for  making  flour,  by  the  com- 

plete separation  of  every  foreign  matter  from  the  sound, 
serviceable  wheat  grains. 

The  wheat  thus  prepared  is  a  structure  the  chemical, 
physiological,  and  mechanical  composition  of  which  has 
already  been  glanced  at.  If  the  grain  of  wheat  be  sub- 

jected to  pressure,  as  in  a  vise,  so  that  its  diameter  shall  be 
lessened  by  a  certain  definite  amount,  the  interior  may  be 
partially  pulverized  without  rupturing  the  surface.  If  the 
pressure  reducing  its  diameter  by  the  same  amount  be  of 
the  nature  of  impact  or  of  a  blow,  the  interior  will  be 
cracked,  but  not  pulverized,  with  the  probable  rupture  of 
the  surface.  If  the  pressure  of  the  vise  be  continued  until 
the  grain  is  flattened,  the  product  will  be  large  scales  and 
powder.  If  the  blows  be  repeated  with  change  of  position 
of  the  berry,  the  product  will  be  dust,  fragments  including 
the  inner  layers  of  the  bran,  the  gluten  coat,  and  starch 
extending  to  the  center  of  the  berry,  and  the  outer  scales 
of  the  woody  covering  more  or  less  separated  from  the 
gluten  coat.  The  product  derived  from  pressure  may  by 
sifting  be  separated  into  its  constituents  of  scales  (or  bran) 
and  powder  (or  flour).  The  bran  will  cfintain  a  large  pro- 

portion of  the  gluten  coat :  the  flour  will  consist  of  starch, 
with  associated  albuminoids,  and  gluten-cells  detached 
from  the  bran.  In  the  case  of  reduction  by  blows  the  dust 

will  be  chiefly  composed  of  starch  (which,  it  will  be  under- 
stood, though  by  far  the  largest  constituent,  may  contain  a 

larger  percentage  of  the  nitrogenous  constituents  than  the 
gluten  coat),  the  scales  will  be  mainly  of  woody  fiber,  and 
the  lumps  or  groats  will  be  composed  of  starch,  with  the 
associated  albuminoids  on  the  interior,  more  or  less  of  the 
bran  coat  on  the  exterior,  and  the  gluten  coat  between. 
The  dust  may  be  easily  removed  by  bolting;  the  outer 
scales  of  braii,  mainly  of  woody  fiber,  may  be  easily  sepa- 

rated by  a  current  of  air  directed  upon  a  thin  cascade  of 
the  mixture — the  bran-scales,  with  a  given  weight  of  ma- 

terial, presenting  a  greater  extent  of  surface  to  the  blast 
than  the  compact  granules  from  which  they  are  to  be  dis- 
chargefl. 

It  is  plain  that,  weight  for  weight,  the  groats  contain 
much  more  nutritive  matter  relatively  than  either  of  the 
two  portions  which  have  been  separated  from  them.  If, 

now,  these  groats  be  subjected  to  attrition  among  them- 
selves, their  corners  will  be  rounded  off,  the  scales  on  the 

outside  of  the  gluten  coat  will  be  more  or  less  detached,  and 
the  starch  on  the  interior  will  be  more  or  less  worn  off.  The 
tenacity  of  the  gluten  coat  will  tend  to  preserve  its  integrity, 
while  the  relative  fri.ability  of  the  starch  in  the  interior  and 
the  fibrous  texture  of  the  outer  covering  of  the  gluten  coat 

will  facilitate  their  separation  under  the  influence  of  attri- 
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t.ion.  If,  now,  the  process  of  iiltrition  be  intermittent  and 
alternating  with  tiie  process  of  bolting  ii,n<l  the  use  of  the 
fan-blower,  the  groats  will  ultimately  assume  the  form  of 
little  concave  disks,  largely  freed  from  the  bran  without, 
and  for  the  most  part  freed  from  tlu^  starch  within.  As 
these  alternating  processes  have  been  worked,  there  will 
have  been  produced  successively  a  series  of  brans  gniwing 
richer  in  gluten,  and  a  series  of  starches  growing  richer  in 
gluten,  and  a  final  result  of  groats  consisting  mainly  of 
gluten,  with  scarcely  any  starch  or  bran. 

The  two  plans  of  reduction  thus  illustrated  may  be  re- 
garded as  exhibiting  the  principles  underlying  the  extremes 

of  high  and  low  milling;  in  practice,  however,  no  such  ex- 
treme is  attained.  The  best  forms  of  low  milling  include 

more  or  less  of  the  principle  of  impact,  and  the  best  forms 
of  high  milling  take  advantage  more  or  less  of  the  principle 
of  pressure  without  impact. 

Milling. — Old  Process. — The  trituration  of  wheat  was 
formerly  almost  universally  accomplished  between  what  are 
calleil  millstones,  two  short  cylinders  of  hard  stone  placed 
one  over  the  other,  having  the  two  horizontal  surfaces  be- 

tween them  peculiarly  groove.<l  to  fulfill  the  office  which  they 
are  expected  to  perform.  To  understand  this  office  account 
must  lie  taken  of  a  property  of  the  gluten  to  which  no  al- 

lusion has  as  yet  been  made.  If  a  handful  of  flour  be 
moistened  with  water  and  fashioned  into  dough,  and  then 
continuously  kneaded  in  a  slender  stream  of  falling  water, 
the  starch  will  graihially  be  separated  from  the  dough,  and 
there  will  remain  at  length  pure  gluten,  a  singularly  tena- 

cious aiul  homogeneous  substance.  On  drying,  this  body 
will  become  quite  hard  and  somewhat  brittle.  On  subject- 

ing it  to  moderate  heat  after  it  has  been  thoroughly  dried 
at  common  temperatures,  it  will  be  found  to  lose  weight. 
It  will  have  parted  with  water  of  hydration.  On  withilraw- 
ing  the  heat  the  gluten  will  reabsorb  this  water  of  hydra- 

tion from  the  air  at  common  temperatures,  and  recover  its 
original  weight.  In  the  same  manner  the  gluten  of  the 
flour  subjected  to  heat  will  part  with  its  water  of  hydration  ; 
and  this  escape  of  water  will  be  accompanied  more  or  less 
with  the  rupture  of  the  cells  in  which  the  gluten  is  encased. 
The  fipenings  through  which  the  moisture  has  escaped  will 
permit  the  air  to  enter,  and  with  it  more  or  less  the  germs 

of' microscopic  vegetation,  which,  taking  root  in  the  gluten, 
produce  the  well-known  effect  described  in  the  term  musty, 
the  flour  acquiring  an  unpleasant  odor  and  an  inferior  taste, 
the  gluten  at  the  sauu'  time  losing  an  appreciable  portion  of 
its  tenacity,  and  the  bread  made  from  it  acquiring  a  less 
palatable  flavin-  and  lieing  less  light. 

It  is  obviously  desirable,  therefore,  that  in  the  process  of 
grinding  the  wheat  the  wheaten  meal«  should  be  subjected 
to  as  little  friction  with  the  millstones  as  may  be,  or  withiTi 
certain  limits,  successively  to  interrupt  the  process  and 
allow  the  materials  to  cool.  The  surfaces  of  the  millstones 
present  a  series  of  grooves,  or  lands  and  furrows.  These  are 
oblique  in  some  instances,  and  curvilinear  in  others.  Great 
ingenuity  has  been  displayed  in  the  conformation  and  ar- 

rangement of  the  grooves  with  a  view  to  attaining  the  best 
results.  If  it  were  the  sole  object  to  have  the  wheat  pass 
through  the  stones  without  abrasion,  it  is  manifest  that  the 
best  form  of  the  groove  would  be  that  which  a  grain  of 
wheat  would  pursue  discharged  from  the  hopper  and  trav- 

ersing the  surface  of  the  millstone  under  the  influence  of 
the  centrifugal  force.  This  path  has  Ijeen  ascertained  by 
allowing  grains  of  wheat  coated  with  plumliago  to  fall  upon 
a  smooth  millstone,  the  surface  of  which  has  been  chalked, 
so  as  to  receive  the  marking  of  the  plumbago  as  the  stone 
was  revolved  with  its  determined  velocity.  Tlie  calculated 
direction  of  this  curve  has  been  found  to  coincide  very  pre- 

cisely with  the  path  as  ascertained  by  experiment.  The 
curves  of  the  upper  (the  running)  stone  being  reversed,  as 
compared  with  the  curves  of  the  lower  stone,  the  action  of 
the  edges  of  the  opposing  curves  is  to  some  extent  like  that 
of  shears,  and  when  the  grains  have  been  broken  they  fall 
into  the  grooves  of  the  lower  stone,  and  are  gradually  pushed 
to  the  periphery  with  but  little  further  friction.  Among 
the  best  results  that  have  been  attained  in  this  direction  are 
those  of  the  Istvan  steam-mills  at  Debreczin  in  Hungary, 
in  which  with  a  stone  54  inches  in  diameter  the  width  in 
grinding  surface  from  the  periphery  inward  is  only  9  inches. 
This  gives  nearly  80  per  cent,  of  flour,  with  20  per  cent,  of 
bran  and  .3  per  cent,  of  waste. 

The  primary  function  of  the  grooves  is  that  of  trituration. 
As  the  grooves  present  one  vertical  surface,  from  the  bottom 
of  which  the  depth  lessens  by  an  ascending  inclined  plane. 

it  will  be  seen  that  the  grooves  ii]  tli<'  upper  and  nether 
stones  provide  that  in  the  proc(!ss  of  milling  the  net  ion  shall 
be  in  some  degree  like  that  of  shears,  in  some  dcgriMt  that  of 
impact,  and  in  some  degree  that  of  nnisliing;  and  the  rela- 

tive measure  of  these  will  be  determined  by  th(^  distance  of 
the  stones  from  each  other  when  in  service.  The  stones  may 
be  placed  so  far  asunder  that  the  wheal,  will  jiass  through 
witliout  being  crushed  at  all.  In  this  ease  the  interval  must 
exceed  the  greatest  length  of  the  kernel  of  wheat.  With 
the  distance  a  little  less  than  this  the  Ijrush  at  the  end  of 
the  kernel  opposite  the  embryo  will  be  cut  off.  As  the  dis- 

tance is  further  lessened  the  grains  will  Ije  cracked,  until 
they  may  be  brought  so  near  that  the  gluten  cells  will  be 
crushed,  and  the  moisture  evolved  from  them,  in  conse- 

quence of  the  heat  produced  by  friction,  will  soften  the 
gluten  and  cause  the  stones  to  adhere  and  the  milling  to  be 
arrested.  Between  these  extremes  the  art  of  the  miller  so 
adjusts  the  distance  and  velocity  that,  taken  in  connection 
with  the  other  mechanical  appliances  of  his  mill,  he  is  en- 

abled to  turn  out  the  best  product,  in  condition  and  quality, 
which  the  grain  submitted  is  capable  of  yielding. 
New  Process  :  Orindivg  between  Grooved  Rollers. — By 

experiments  made  at  Minneapolis  in  18T8  and  1870  it  was 
found  that  a  system  of  gradual  reduction  ujion  rollers  simi- 

lar to  what  had  for  some  time  been  used  in  Iluugary  a7id 
France  was  of  advantage  in  milling  spring  wheat.  This 

system  received  a  great  impetus  at  the  Millers'  Exposition 
at  Cincinnati,  0.,  1880,  and  by  1887  the  gradual-reduction 
system  had  been  widely  adopted  in  the  U.  S.  In  this  proc- 

ess the  millstones  are  replaced  by  pairs  of  small  horizontal 
rollers,  the  surfaces  of  part  of  which  are  traversed  by  small, 
sluir]!  grooves  parallel  to  the  axis  of  the  rollers.  These  pairs 
of  rollers  are  arranged  in  sets  of  three,  one  above  the  other, 
with  considerable  intervals  between,  so  that  the  heat  pro- 

duced by  the  slight  crushing  will  be  counteracted  as  the 
product  passes  through  the  air  on  its  way  from  one  pair  of 
rollers  to  the  next.  These  pairs  of  rollers  are  adjusted  so 
that  the  crushing  effect  of  any  one  pair  is  slight,  and  as 
many  as  six  or  seven  sets,  making  from  eighteen  to  twenty- 
one  pairs  of  rollers,  are  necessary  to  produce  the  varioiis 
grades  of  flour. 

The  powerful  and  progressive  movement  of  modern  mill- 
ing is  due  to  several  causes.  Among  these  may  be  men- 

tioned the  increasing  demand  for  high  grades  of  "flour  free from  bran  and  from  woody  fil.ier.  The  demand  for  this  glu- 
tenous  middlings  flour  becomes  larger  from  year  to  year.  It 

is  not  only  desirable  but  necessary  that,  "as  a  matter  of economy,  tlie  yield  and  quality  of  wheat  flour  shall  be  im- 
proved, the  cost  of  manufacture  lessened,  and  the  less 

available  kin<ls  of  wheat  be  brouglit  into  use ;  and  as  a  matter 
of  business  prudence  each  miller  should  keep  as  near  as  pos- 

sible to  the  front  rank  in  his  trade.  Competition,  stimu- 
lated by  ample  rewards  for  successful  invention,  is  fierce, 

intelligent,  well  organized,  and  backed  with  abundant  capi- 
tal; hence  systems,  processes,  and  devices  follow  each  other 

with  wonderful  rapidity,  and  with  marked  and  beneficial 
effects  upon  the  rapidly  advancing  science  of  milling.  A 

division  line  may  be  made  between  methods,  and  "  old  "'  and 
"  new  "  process  may  lie  spoken  of  as  meaning  whole  wheat 
milling  and  middlings  milling,  no  matter  by  what  machines 

effected  ;  the  terms  "  low  "  and  "  high  "  milling  may  repre- 
sent the  same  distinction,  and  the  latter  may  be  divided 

into  "  single-reduction  "  and  "  gradual- reduction "'  processes. 
The  term  "  Hungarian  .system  "  is  loosely  applied  to  roller 
middlings  milling  by  gradual  reduction,  whereas  the  origi- 

nal Hungarian  system  was  middlings  milling  by  gradual  re- 

duction with  burrs.  As  lioth  "high"  and  "low  "  milling are  effected  with  rollers,  the  matter  is  further  complicated ; 
and  when  it  is  considered  thai  the  various  operations  in 
any  one  method  as  a  whole — say  middlings  milling — may  be 
effected  by  combinations  of  successive  devices,  the  entire 
process  is  so  complicated  that  it  can  not  here  be  described 
in  detail.  Thus  the  breaking  of  the  wheat  may  be  done  on 
rolls  or  on  burrs;  the  middlings  reduction  has  equal  choice, 
and  the  bran  dressing  may  be  by  burrs,  rolls,  beaters,  or 
brush  machines.  In  general,  it  may  be  said  that  the  harder 
the  wheat  is  the  better  high  grinding  pays  in  connection 
with  the  roller  system.  The  leading  features  of  this  system, 
sometimes  called  the  Hungarian  roller  system,  are  as  fol- 

lows:  1.  Systematic  separation,  scouring,  and  brushing  of 
the  wheat.  In  this  it  does  not  differ  from  any  other  good 

system  of  milling.  2.  Wheat  granulation"  by  grooved chilled-iron  rollers,  employing  at  least  five  breaks,  and  rolls 
having  from  eight  to  thirty  grooves  to  the  inch,  making  but 
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little  flour  anil  leaving  the  bran  finished.  3.  Separation  of 
the  liglit  i-half  from  the  breaks  by  aspirators.  4.  Thorough 
anil  systematic  grading  and  [lurifying  the  middlings  by  pu- 

rifiers. 5.  Sizing  thi!  large  middlings  by  ciiually  sfjeeded, 
smooth,  eliilled-iron  rolls,  thus  reducing  tlicir  size  and  tak- 

ing out  germs  and  bran  specks,  (i.  Ucduciug  the  tine  clean 
iniiidlings  to  Hour  liy  dillcrentially  speeded  rollers.  7.  Full 
and  complete  bolting  or  sifting  after  each  of  the  above. 

Tlie  present  methods  of  manufacturing  flour  in  a  modern 
flouring-null  in  the  U.S.  are  identical  with  Hungarian  jiroc- 
ess  nulling,  excepting  that  in  mills  in  the  U.  S.  all  numual 
lal)or  is  reduced  to  a  minimum,  and  that  machinery  is  cm- 
ployed  in  all  stages  of  the  process  of  manufacture  to  such 
an  extent  that  the  modern  null  is  practically  automatic. 

Improvements  are  being  constantly  appliecl  in  simiilit'ying 
the  process  of  manid'acturing,  saving  of  power,  and  cheap- 
eiuiig  the  cost  of  production.  The  mills  of  the  U.  S.  gener- 

ally make  three  principal  grailes  of  flour — viz..  patent  or 
middlings  flour,  bakers'  or  break  flour,  and  low-grade  or bran  flour.  Of  100  lb.  of  flour  manufactured  from  ordinary 
nulling  wheat,  73  to  76  per  cent,  is  midillings  flour,  18  to  22 

jier  cent,  is  bakers'  flour,  4  to  7  per  cent,  is  low-grade  flour. Uf  100  lb.  of  good  wheat  there  is  produced  70  lb.  of  flour  of  all 
grades,  and  34  lb.  is  in  the  weight  of  bran,  shorts,  and  waste. 
To  make  a  barrel  of  flour  2.i8  lb.  of  clean  wheat  are  re- 
()uired.  One  indicated  horse-power  in  a  modern  flouring- 
mill  in  1893  is  required  for  every  three  barrels  of  flour  in 
twenty-four  hours.  The  cost  of  water-power  in  the  Western 
States  to  make  a  barrel  of  flour  is  between  li  and  3  cents. 

The  cost  of  steam-power  is  between  4^  and  6^  cents  per 
barrel. 

Cirading  Flour. — The  relative  quantities  of  the  several 
grades  of  flour  vary  with  the  kind  and  excellence  of  the  wheat 
employed.  The  following  list,  taken  from  the  record  of  a 
mill  near  Trieste,  will  illustrate  the  reflneraent  to  which  the 
art  of  milling  has  been  brought : 

!  per  cent.  1 

y  41  per  cent,  of  extra  flour. 

Groats. A.  and  B. . .     2 
Flour, No ().. .     5 

1.. .  la 
2  . .    li 
3.. .    fi 
4  . .     .5 

.■).. 

.     .i H.. .   14 
7 » H.. 

.     .1 

a  . 
.   10 

IK 

Loss.. a 

38  per  cent,  medium  and common  flour. 

79  per  cent. 

Of  these  quantities,  in  a  comparison  with  a  view  to  deter- 
mine the  best  work  of  a  system  of  milling,  a  mixtui'e  of 

the  first  total  4.1  per  cent,  is  taken. 
Judging  Flour. — The  excellence  of  flour  may  be  judged 

in  some  degree  by  its  shade  of  color — the  presence  of  minute 
particles  of  bran  tending  to  give  it  a  yellowish  hue :  by  its 

freedom  from  musty  odor  or  taste — jiroving  that  it  has' not been  overheated  and  is  comparatively  new  ;  and  by  the  elas- 
ticity and  tenacity  of  the  dough  which  it  yields  when  mixed 

with  a  small  quantity  of  water  and  kneaded.  To  this  may 
be  added  the  odor  which  the  dough  in  thin  layer  yields 
when  submitted  for  a  brief  time  to  a  sharp  baking  tem- 

perature of  about  400°  F. 
Composition  of  Flour. — It  has  been  convenient  to  treat  of 

the  composition  of  wheat  as  including  the  outer  envelope, 
bran;  the  inner  envelope,  the  gluten  coat;  and  the  raa.ss  of 
the  interior,  the  starch  and  associated  albuminoids.  Proxi- 

mate physical  analysis  and  detailed  chemical  analysis  have 
shown  a  much  greater  variety  than  would  be  indicated  by 
these  three.  <)f  the  outer  coats  there  are  five  that  may  be 
readily  separated  from  each  other— the  gluten  coat,  consist- 

ing of  the  framework  of  cells  and  the  capsules  and  their 
contents  of  minute  grains  that  fill  the  cells,  the  loose  cellu- 

lar tissue  spanning  the  whole  interior  of  the  berry  and  sup- 
porting the  starch-cells  and  their  contents:  opposite  the 

brush  end,  distinguished  as  a  tuft  of  vegetable  hairs,  there 
is  the  complete  structure  of  the  embryo.  The  outer  coats 
contain,  besides  the  woody  fiber  and  cellular  ti.ssue  of  their 
structure,  various  inorganic  substances,  including  silica. 
The  gluten  coat  contains,  besides  the  framework  of  cellular 
tissue,  various  nitrogenous  substances,  the  chief  of  which  is 
gluten — albumen,  gluten,  mucin,  and  cerealine,  which  differ 
from  each  other  mainly  in  their  solululity  in  water  and  in 
their  susceptibility  to  fermentation  and  disintegration.  Be- 

sides th^«e  there  are  contained  bibasic  phosphates  of  potassa 
—the  most  abundant — then  magnesia  next — lime,  soda,  iron, 
in  combination  with  which  the  nitrogenous  bodies  above 

mentioned  seem  more  or  less  to  play  the  part  of  bases;  and 
in  addition  to  these  oil  antl  sugar. 

The  interior,  besides  the  open  cellular  tissue  and  starch- 
granules,  contains  albuminoid  bodies,  kin<lred  with  those  of 
the  gluten  coat,  ami  in  some  grains  in  larger  proportion  ; 
and  a  small  p<'rcciitage  of  phosphates.  Tlie  ratio  of  phos- 

phates in  the  interior  to  the  salts  in  the  bran  and  gluten 
coats  is  about  as  1  :  10.  The  embryo  contains,  besides  its 
organic  texture,  the  nitrogenous  and  pjhosphatic  constitu- 

ents found  in  the  gluten  coat. 
Th(^  following  analyses  by  Dempwolff  show  the  percent- 

ages of  the  proximate  constituents  of  the  wheat,  the  nitro- 
gen and  phosjihates  in  the  different  grades  of  wheat  flour; 

IN   100  PARTS  ARE— 

Water. 

Ash  phoi- 

pbat«<. 
Nitro- 

gen. 

Albii- 

IDlooldl. 

Starch. 

CUu- 

loie. 

Groats  and  extra  imperial 
Roll  flour   

10-6 

10-5 

10-r 

8-5 

10-7 

0-41 

0-60 

0-90 1-55 

5  48 

1-80 

a  08 

2-40 

2-30 
2-20 

11-7 

13-3 

15  4 

14-9 

14  3 

700 

«7-2 
63-4 

61  0 

43'6 

7-29 
8'40 

Bread  flour   

9'80 

14 '05 
25  95 

The  following  analyses  of  the  flour  of  the  Pesth  Walz 
Muhl  (cylinder  mill),  made  by  the  writer,  show  the  rela- 

tions of  the  phosphoric  acid  to  the  nitrogen  in  the  different 
grades  into  which  the  flour  is  resolved  in  that  renowned 

mill.  It  should  be  remarked  that  the  so-called  "  groats " 
are  masses  of  the  interior  of  the  berry  : 

NUMBERS. WatCT. Aih. Fboipliaric 
add. 

Nitrageo. AlbamlDoids 
calcolated. 

Groats   10-57 

10-37 

10-23 

10-47 1007 

10-24 9  66 

11-12 
10-99 

9-86 
9-71 

1101 

0-42 

0-43 0-41 

1-03 

102 

119 

0-69 

104 

0-81 

101 

7  82 

4  -21 

0-20 

0  14 

0-21 

0-22 

017 

0-25 
0-.35 

0-24 

021 

0.36 

2-14 
0-70 

(2-24 

12-27 

1-68 

(1-B8 

(1-68 

1-72 

1-72 1-74 

1-80 

1-84 

1-80 

1-90 1-98 

220 

1465 

.Vo.  0   
"1                    

10-76 

10-76 

11-02 

■•     3   
11-02 
1116 

"5                            11-54 
"    6   

11-79 

11-M 

"     8   
12- 18 

■■    9,  coarse  bran   

"     10,  fine  bran   12-69 
1416 

The  constituents  of  the  gluten  coat  when  moistened  -with 
water  spontaneously  undergo  chemical  changes.  The  starch 
and  sugar  by  themselves,  similarly  treated,  experience  no 
change.  But  when  the  starch  and  gluten  are  mingled  to- 

gether and  mixed  with  an  adequate  quantity  of  water,  the 
changes  which  the  nitrogenous  bodies  experience  are  trans- 

ferred to  the  starck  and  that  is  also  conveiled  into  new 
substances.  At  a  moderately  low  temperature  the  starch 

is  converted  into  lactic  acid.  At  a  temperature  of  from  70° 
to  80°  F.  the  starch  is  converted  fir.st  into  a  kind  of  dex- 

trin, then  into  grape-sugar,  and  then  this  grape-sugar  into 
alcohol  and  carbonic  acid  ;  at  a  more  elevated  temperature 
butyric  acid,  succinic  acid,  hydrogen,  with  carbonic  acid 
and  other  volatile  products,  are  produced.  In  the  art  of 
bread-making  advantage  has  been  taken  of  this  suscepti- 

bility to  fermentation,  producing  volatile  products,  to  give 
to  the  moistened  flour  or  dough,  and  ultimately  to  the  loaf, 
the  quality  of  porosity  or  cellular  structure.  This  quality 
of  the  loaf,  as  is  well  known,  facilitates  digestion.  The 
later  refinements  in  the  production  of  fermented  bread 
have  been  directed  to  securing  from  sound  flour  that  kind 
of  fermentation  only  which  yields  mainly  alcohol  and  car- 

bonic acid,  and  is  called  vinous  fermentation.  Incidentally 
with  these  products  there  is  yielded  a  certain  amount  of 
gum.  and  sometimes  of  sugar,  beyond  that  converted  into 
alcohol  and  carbonic  acid,  and  also  an  agreeable  volatile 
essential  oil  or  ether,  which  imparts  to  the  fresh  loaf  a 
pleasant  aroma.  See  Bread.  Cookery,  and  Fermentatiox. 

Revised  by  Charles  A.  Pillsbury. 

Flourens,  floo'raan',  Gustav;  litterateur  and  politician; 
son  of  Marie  Jean  Pierre ;  b.  at  Paris.  Aug.  4.  1838  ;  deputy 
professor  at  College  of  France  in  1863 ;  fought  in  Crete 

against  the  Turks.'and  was  sent  as  minister  plenipotentiary from  Crete  to  the  Greek  Government  186.5-68 ;  took  part  in 
electoral  movement  at  Paris  1868;  was  arrested  Apr.,  1869, 
and  same  year  was  wounded  in  a  duel  with  Paul  Granier  de 
Cassagnac;  took  part  in  the  communal  insurrection  in 
Mar.,  1871,  and  was  killed  near  Paris  on  Apr.  3.  1871.  Au- 

thor of  Discours  du  Suffrage  Unirersel  (ISe.'i) ;  La  Ques- 
tion d' Orient  et  V Insurrection  Cretoise  (1867) ;  Paris  Delivree 

(1871),  etc. 
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Floiirciis,  JIarie  Jean  Pierre:  pliysioloRi.st  and  autlinr; 
b.  at  Maureilhan,  France,  Apr.  15, 1794;  lieKamc  M.  I).  1813, 
and  a  rosidont  of  Paris  1814;  admitted  to  tlie  Aeadeniy  of 
Sciences  in  1838  ;  Professor  of  Com])arative  Anatomy  in  18ii3; 
perpetual  secretary  of  the  Academy  of  Sciem^es  in  1833 ; 
inemlicr  of  French  Academy  in  1840.  His  liciicdi-chi'S  on 
Irriliiliililii  and  ScnaihUity  appeared  in  1M33;  Jiesearc/ies 

on  Ihi;  Properties  and  Functioiin  of  Ike  JS'itn'oim  System  in 
Vertebrate  Animals  in  1824;  Analysis  of  tlie  Laliors  of 
Cuvier  in  1841 ;   Btiffon,  Hisioire   de  ses  Idees  et    de  ses 
Travaux,  in  1844;  Theory  of  the  Formation  of  the  Bones 
(1847);  Course  of  Comparative  Physioloyy  {I85i),  etc.  Be- 

came peer  of  France  1846,  and  grand  officer  of  the  Legion 
of  Honor  Aug.  11,  1859.  D.  at  Montgeron,  near  Paris,  Dec. 
6,  1867. 

Flower  [M.  Eng.  flour,  from  0.  Fr.  flour,  flur,  flor  >  Fr. 

fleiir  <JjAt.  flos,  flo'ris,  flower]:  the  aggregation  of  repro- ductive organs  and  accessory  jjarts  in  the  highest  division  of 
the  vegetalih^  kingdom  (Anthophytes).  In  its  derivation  it 
is  a  shoot  in  which  the  stem  is  short,  wliile  the  leaves  have 
undergone  more  or  less  modification  for  special  reproductive 
purposes.  Tlius  there  are  usually  one  or  more  whorls  of 
green  or  colored  leaves  (the  perianth),  which  may  often  be 
distinguished  into  an  outer  whorl  (the  calyx,  composed  of 
sepals  commonly  of  a  green  color)  and  an  inner  wliorl  (the 
corolla,  composed  of  petals,  commonly  white,  red,  yellow, 
blue,  etc.).  Within  or  above  the  calyx  and  corolla  are  found 
one  or  more  whorls  of  slender  pollen-bearing  leaves  (the 
stamens),  and  within  or  above  these  one  or  more  seed-bear- 

FlQ.  1.— A,  crowfoot  ;  B,  tlax  ;  C.  liuden  :  D.  myrtle  :  E.  petunia  ; 
F,  belhvort. 

ing  leaves  (the  ̂ j,s/(7s).  In  the  simpler  flowers  these  parts 
are  all  present  in  the  order  given,  and  are  separate  from  one 
another  (Fig.  1,  A).  There  are.  however,  many  modifications 
of  this  simple  type.  On  the  one  hand,  the  parts  become  more 
and  more  united  (Fig.  1,  B  to  P),  while  at  the  same  time 
they  may  become  more  irregular  as  to  size  and  shape,  and 
every  part  may  exhibit  a  wide  departure  in  size,  shape,  and 
texture  from  the  original  type.  On  the  other  hand,  there 
have  been  considerable  modifications,  by  the  omission  of  one 
or  more  parts,  sometimes  resulting  in  a  reduction  to  a  single 
organ,  as  in  the  willows,  where  some  flowers  have  been  re- 

duced to  a  pistil  only. 
In  the  stamen  two  parts  can  generally  be  distinguished — 

viz.,  the  stalk  (called  the  filament),  and  the  pollen-sacs 

S^ 

Fio.  2. — A,  stamen  of  magnolia  ;  B.  aconite  ;  C,  anemone  ;  D,  cross- 
section  of  a  youug  anther. 

(anthers)  at  its  summit.  The  anther  is  usually  two-celled 
(sometimes  one-celled),  and  at  maturity  contains  a  quantity 
of  minute  rounded  cells,  the  pollen. 

Fio.  3.— .\,  lonRitudiual 
section  of  a  simple  pis- 

til of  aconite  ;  B,  cross- section  of  a  compound 
pistil  of  violet. 

The  pistil  generallyconsistsof  Ihreejiarls — viz.,  thelowi^r, 

enlarged  part,  the  ovary,  contaiin'rig  the  young  seeds  {ovules), 
a  slender  and  often  elongated  stalk-lifcc'  jw-ojection  (style) 

usually  from  the  upper  |jart  of  thi^  ovary,  wliicli  l)ears  "tlie 
stiffma  upon  its  summit  (Pig.  3).  The  pis"til  is  a  folded  leaf, 
with  the  ovules  normally  growing  fi'om  its  margin.s.  W'hen 
two  or  more  pistils  grow  together, 
the  result  is  a  compound  pi.stil  (Fig. 
3,  B). 

The  purpose  of  the  flower  in  the 
economy  of  the  plant  is  the  jiroduc- 
tion  of  new  plants,  or,  what  amounts 
to  the  same  thing.  Die  production  of 
])erfect  seeds.  Every  detail  as  to 
form,  color,  odor,  hoiu\v-secret  ion, 
etc..  has  to  do  with  this  prime  object. 
While  the  only  parts  which  are  di- 

rectly engaged  in  the  production  of 
new  plants  are  the  stamens  and  pis- 

tils, yet  the  part  played  by  the  petals 
and  sepals  is  often  of  eqtial  im]ior- 
tance.  In  order  that  a  new  plant 
may  be  produced,  the  jirotoplasniic 
contents  of  a  poUen-ccll  must  unite 
with  an  egg-cell  in  the  ovule.  This 
can  Vje  accomplished  only  when  the 
pollen-cell  has  been  placed  upon  the 
stigma,  where  it  is  able  to  germinate 
into  a  long  tube  which,  penetrating 
the  style,  finally  reaches  the  egg-cell 
of  the  ovule  where  the  two  ])ro(o- 
plasnis  unite.  Hee  PjMbryoloiiy  (in 
plants),  and  Physiology  (of  plants). 
The  placing  of  the  pollen  upon  the  stigma  (pollination)  is 
thus  a  matter  of  the  gi'eatest  importance,  and  accordingly 
flowers  have  many  devices  intended  to  insure  its  perform- 

ance. Not  only  is  pollination  all-important,  but  it  is  almost 
equally  necessary  that  it  should  be  done  in  a  particular 
way;  thus  it  is  usually  better  that  the  pollen  .should  come 
from  another  plant,  or  at  least  from  another  flower,  than 
from  the  same  plant  or  the  same  flower.  To  tell  how  the 
winds,  insects,  and  birds  are  made  the  agents  for  carrying 
the  pollen  from  flower  to  flower :  how  color,  odor,  and  honey 
serve  as  baits  or  lures  :  how  special  forms  of  calyx,  corolla, 
stamens,  and  pistils,  all  take  part  in  this  work,  would  exceed 
the  limits  of  this  article. 

For  a  full  discussion  of  this  subject,  the  reader  is  referred 

to  Charles  Darwin's  The  Various  Contriva7ices  by  vhich 
Orchids  are  Fertilized  by  Insects:  Different  Forms  of 
Flowers  on  Plants  of  the  Same  Species;  Effects  of  Cross 
and  Self-Fertilization  in  the  Vegetable  Kingdom;  Asa 

dray's  lioiv  Plants  Behave ;  and  Hermann  Muller's  Ferti- 
lization of  Flowers  (which  includes  a  list  of  825  jiapers  and 

books  treating  of  pollination).  See  also  Embryology  (in 
plants)  and  Flowers,  Colors  of.         Charles  E.  Bessey. 

Flower,  Roswell  Pettibone,  LL.  D.  :  banker ;  b.  in 
Theresa,  Jefferson  co.,  N.  Y.,  Aug.  7,  1835.  In  early  life  he 
worked  on  a  farm,  in  a  brick-yard,  and  in  a  country  store; 
after  taking  a  course  in  the  Theresa  high  school  became  a 
teacher;  engaged  in  the  jewelry  and  brokerage  business  in 
Watertown,  N.  Y. :  and  since  1869  has  been  in  the  banking 
business  in  New  York  city.  He  was  elected  to  Congress,  to 
fill  the  unexpired  term  of  Levi  P.  Morton,  resigned  to  be- 

come U.  S.  minister  to  France  in  1881 :  was  re-elected  for  a 
full  term  in  1882 :  was  a  Democratic  candidate  fortlie  nom- 

ination for  Governor  of  New  York  in  lss2:  declined  the 
nomination  for  Lieutenant-Governor  in  1885  ;  was  appointed 
oni?  of  the  electric  suliway  commissioners  of  New  York  city 
in  1886 ;  was  re-elected  to  Congress  in  1888  and  1890 ;  and 
was  elected  Governor  in  1891.  He  is  a  man  of  large  wealth 
and  liberality,  and  received  the  degree  of  LL.  D.  from  St. 
L.'iwrence  University  in  1893. 

Flower,  Sir  William  Henry,  K.  C.  B..  F.  R.  S.,  D.  C.  L.  : 
anatomist ;  b.  at  Stratford-on-Avon,  England.  Nov.  30, 1831 ; 
educated  at  University  College,  London  ;  assistant  surgeon 
Sixty-third  Regiment  in  Crimean  war  1854-55:  assistant  sur- 

geon and  Demonstrator  of  Anatomy.  Jliddlesex  Hosiiital, 
London,  1858-61;  conservator  of  the  JIuseum  of  the  Royal 
College  of  Surgeons  of  England  1861-86  ;  Hunterian  Profes- 

sor of  Comparative  Anatomy  and  Phy.siolo,gy  1870-86 ;  presi- 
dent of  the  section  of  anatomv  at  the  International  Medical 

Congress  held  in  London  in  1881  :  president  of  the  Anthro- 
pological Society  1883-85 ;  director  of  the  natural  history 
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departmetits  of  the  British  Museum  since  1885;  president 
of  tlie  ZcMilofjieiil  Society  of  London  since  1M7!»;  president 
of  the  Jiritish  Association  for  tiie  Advancement  of  .Science 
188!) ;  president  of  the  Museums  Association.  Author  of 
Diagram.^  of  the  Nerves  of  the  Human  Body  (1801 ;  2d  ed. 
1872);  Intrudmtion  to  the  Osteology  of  Mammalia  f^dd  cd. 
188.'5);  Fashion  in  Deformity  (1881);  Introduction  to  the 
Stiid>i  of  Mammals,  Living  and  Extinct  (witli  H.  Lydekl<er, 

1891)';  file  Horse,  a  Study  in  Natural  Ilislnry  (18112') ;  Cata- logue of  the  Osteological  Speritnens  in  the  Mitsi-um  of  the 

Royal' College  of  Surgeons  (1886);  and  numc-rous  memoirs 
and  lectures  on' anatomical,  zoological,  and  antliropological 
subjects  in  the  transactions  of  various  societies  and  journals. 

C.  H.  TlIUBBER. 
Floivor  (le  Luce :  See  Fleuii  de  Lis. 

Flowers,  Artillfial :  imitations  of  natural  flowers  and 
foliage  formed  from  various  materials,  and  used  for  personal 
adornment  or  for  decorative  purposes.  This  art  or  branch 
of  manufacture  is  of  very  old  date.  Flowers  and  leaves  of 
painted  linen  have  been  found  in  tondis  at  Thebes,  and  the 
Egyptians  also  invented  flowers  of  horn  shavings  stained  in 
various  colors.  The  Chinese  liave  made  artilieial  flowers 
of  the  pith  of  a  kind  of  bamboo  from  very  remote  times. 
Crassus  was  the  first  in  Home  who  had  them  made  of  real 
gold  and  silver.  During  the  Middle  Ages  they  were  much 
used,  not  only  in  the  Homan  Catholic  Clmrcli  and  with  a 
symbolical  signification,  but  also  at  secular  festivals  and 
merely  as  ornaments.  They  were  generally  made  of  paper, 

satin, "silk,  metal,  and  wax,  and  the  most  ceh^brated  were 
made  in  Italy.  But  in  1728  Seguin,  a  botanist  and  chemist, 

began  the  m'anufacture  in  Paris,  employing  parchment  for the  flowers  and  bristles  of  .the  wild-boar  for  the  stems,  and 
his  imitations  were  so  successful  !is  to  arouse  the  jealousy  of 

the  painters.  From  this  time  the  manufacture  steadily  in- 
creased and  develojied  in  France,  which  still  stands  at  the 

head  of  this  kind  of  industry.  The  French  wholesale  houses 
engaged  in  this  business  have  each  some  special  branch. 
ThusOne  makes  oidy  roses;  another,  wild  flowers;  a  third, 
leaves.  The  work-people  earn  from  two  to  six  francs  a  day 
according  to  their  skill.  Of  the  money  received  by  the 
Parisian  manufacturers,  three-fifths  are  paid  to  the  work- 
Seople,  one-fifth  covers  incidental  expenses,  and  one-fifth 
efrays  the  whole  cost  of  materials.  Artificial  flower-making 

was  introduced  into  Great  Britain  during  the  French  Revo- 
lution of  1790  by  refugees,  who  employed  the  art  as  a  means 

of  subsistence. 
The  principal  tools  used  by  artificial  florists  are  stamps, 

a  kind  of  knives  of  various  sizes  and  shapes,  by  means  of 
which  leaves  and  petals  are  cut  out  very  rapidly.  The  ma- 

terial to  be  shaped  is  laid,  folded  several  times,  upon  a  leaden 
table,  and  the  stamp  is  driven  through  it  with  a  hammer. 
This  part  of  the  work  is  done  by  men.  Stamps  (or.  as 
they  are  often  called,  irons)  were  invented  in  Switzerland  at 
thebeginning  of  the  eighteenth  century.  Leaves  and  petals 
had  previously  been  cut  out  with  scissors.  Goffer ing-irotis  of 
different  kinds,  the  commonest  being  a  ball  of  polished  iron 
fastened  to  a  handle,  are  used  to  hollow  the  petals.  Molds 
called  veiners  are,  as  the  name  indicates,  employed  to  vein 
the  leaves.  Burnishers  of  glass  or  agate  give  the  petals  the 
polished  appearance  of  most  real  flowers.  JIany  other  tools 

exist,  but  their  use  has  greatly  dinunished.  The  florist's 
fingers,  guided  by  skill  and  taste,  are  found  better  than 
any  mechanical  ap])liance.  The  best  flowers  are  carefully 
painted  by  hand.  Harvard  University  pos.sesses  a  unique 
collection  of  flowers,  made  entirely  of  glass,  illustrating 
chiefly  the  flora  of  the  U.  S.  See  DIctionnaire  Univer- 
sel  du  XIX'  Siecle,  Larousse,  art.  Fleurs  Artijicielles. 
and  Art  of  Making  Paper  Floivers,  by  Mrs.  Bartlett 
(New  York). 

Flowers,  Colors  of:  although  the  coloring  principles 
containeil  in  many  of  tlie  most  important  vegetable  dye- 
stuffs  have  been  isolated  and  their  composition  and  chem- 

ical relations  clearly  established,  as  in  tlie  case  of  madder- 
root.  Bra/.il-wood,  logwood,  quercitron  bark,  indigo,  weld, 
archil,  etc.,  and  some  of  them,  as  the  alizarin  of  madiler. 
have  been  produced  artificially,  the  colors  of  flowers  have, 
with  few  exceptions,  thus  far  resisted  all  attempts  at  isola- 

tion. This  is  perhaps  partly  owing  to  their  fleeting  charac- 
ter and  the  changes  which  they  so  readily  undergo.  The 

colors  of  flowers  often  change  spontaneously  (hiring  the  life 
of  th(^  flower.  The  flowers  of  Myosotis  versicolor,  the  com- 

mon garden  weed  forget-me-not,  open  with  a  yellow  tint, 
but  soon  change  to  Idue.     The  Clieinnilhiix  nnitahilis  opens 

yellow,  then  changes  to  orange,  red,  and  finally  to  purple. 
Some  flowers  even  change  color  during  the  day.  (ianh-ii 
phlox  is  blue  in  the  early  morning  and  pink  in  the  middle 
of  the  day.  Hibiscus  varialnlis,  which  is  white  in  the 
morning,  is  pink  at  noon  and  bright  red  toward  night. 
The  colors  of  flowers  are  very  sensitive  to  chcMiiical  re- 

agents. The  petals  of  the  purjde  or  violet  dahlia  are  red- 
dened by  acids,  the  purple  being  restored  by  alkalies,  but 

changed  to  green  Ijy  an  excess  of  alkali ;  a  red  rose  is 
bleaclied  by  sulphurous  acid,  but  the  color  is  restored  by 
dilute  suljihuric  acid. 
Many  ih^wers  contain  more  than  one  coloring-matter. 

The  petals  of  the  safflower  yield  a  yellow  color  to  water 
and  a  red  principle  to  alkalies.  The  orange-colored  Tro- 
pcfohim  majus  yield  a  |iurple  coloring-matter  to  boiling  wa- 

ter, becoming  yellow  ;  boiling  alcohol  then  extracts  a  pur- 
ple substance.  When  the  jiurjile  is  absent  the  flowers  are 

yellow  ;  when  i)resent  they  exhibit  various  shades  of  brown. 
The  flowers  of  the  brown  Calceolaria  yield  two  similar 
colors  under  like  treatment. 

In  but  few  cases  have  the  coloring-matters  of  flowers 
Vieen  isolated  and  their  nature  determined  with  any  cer- 

tainty. The  coloring-matter  of  the  saffron  crocus  (Crocus 
satims)  has  been  isolated,  though  not  in  a  pure  state.  It  is 
known  as  polychroite,  and  is  supposed  l)y  Roehleder  to  be 
identical  with  crocin,  CtelleeOai,  the  coloring  principle  of 
Chinese  yellow  berries.  (See  Sapfron.)  The  red  coloring 
principle  of  the  safflower  (Carthamus  tinctorius)  is  a  very 
important  dye.  (See  Safflower.)  It  is  called  carthamin, 
ChHicOt.  The  blue  and  red  pigments  of  flowers  are  gen- 

erally soluble  in  water,  while  the  yellow  matters  are  often 
resinous,  and  dissolve  only  in  alcohol  and  ether.  They  are 
generally  very  fugitive,  and  consequently  of  little  value  in 
dyeing. 

Floy.  James,  D.  D.  :  preacher  and  author;  b.  in  New 
York,  Aug.  20,  1806 ;  studied  for  a  time  in  Columbia  Col- 

lege and  afterward  in  London ;  became  a  preacher  in  the 
Methodist  Episcopal  Church  in  188:^ ;  preached  in  New 
York,  Brooklyn,  N.  Y.,  New  Haven.  Conn.,  etc. ;  edited  The 
National  Magazine  and  Good  News;  edited  the  works  of 

Stephen  Olin,  and  served  on  the  "committee  on  versions" of  the  American  Bible  Society.  Old  Testament  Characters, 
Guide  to  the  Orchard  and  Fruit-garden,  etc.,  were  from 
his  pen.  lie  was  prominent  as  an  anti-slavery  leader.  D. 
in  New  Y'ork,  Oct.  14,  1863. 

Floyd,  John  :  U.  S.  general :  b.  in  Beaufort,  S.  C,  Oct. 
.3,  1769  ;  removed  to  Georgia  in  1791  ;  was  brigadier-general 
of  the  Georgia  militia  Aug.,  1813,  to  Mar.,  1814;  com- 

manded at  the  battle  with  the  Creek  Indians  at  Autossee, 
Ala.,  Nov.  29,  1813,  and  at  the  battle  at  Camp  Defiance, 
Ala..  Jan.  27.  1814.  Was  often  in  the  State  Legislature ; 
M.  C.  in  1827-29 ;  and  also  major-general  of  the  State 
militia.     D.  in  Camden  co.,  Ga.,  June  24,  1839. 

Floyd,  John  Buchanan  :  statesman  and  soldier ;  b.  in 
Montgomery  (now  Pulaski)  co..  Va..  180.5 ;  graduated  at 
South  Carolina  College  1826:  studied  and  practiced  law; 
removed  to  Helena.  Ark..  1836,  returning  to  Virginia  in 
1839 :  member  of  Congress  from  Washington  co.,  Va., 
1847-49  ;  Governor  of  Virginia  18.50-.53 ;  took  an  active 
part  in  favor  of  the  nomination  and  election  of  James  Buch- 

anan as  President,  bv  whom  he  was  appointed  Secretary 
of  War  Mar.,  18.57.  During  his  term  of  office  he  used  his 
power  in  disjiersing  the  U.  S.  army  to  distant  and  not  easily 

accessible  jiarts  of  the  country,  "in  transferring  arms  and ammunition  to  Southern  arsenals,  and  generally  in  prepar- 
ing for  the  conflict  which  it  now  appears  he  must  have  been 

aware  was  impending  between  the  North  and  the  South. 
On  the  secession  of  South  Carolina  he  became  a  zealous 

svmpathizer  with  the  secession  movement,  opposed  the  re- 
e'nforcement  of  the  forts  and  troops  in  Charleston  Harbor, 
and  upon  President  Buchanan's  refusing  to  withdraw  the U.  S.  forces  from  that  harbor  resisned  his  office.  He  was 

indicted  by  the  grand  jurv  of  the'  District  of  Columbia  as 
being  priv'v  to  the  withdrawal  of  a  large  amount  of  bonds 
from  the  Department  of  the  Interior,  but  having  left  Wash- 

ington was  never  brought  to  trial.  Was  appointed  briga- 
dier-general in  the  Confederate  army,  and  commanded  in 

1861  in  Western  Virginia.  His  operations  there  were  un- 
successful, and  severely  commented  upon  by  the  Virginia 

in-ess.  He  was  subsequently  transferred  to  Kentucky,  and 
at  Fort  Donelson  commanded  a  brigade,  being  senior  offi- 

cer, but  abdicated  his  command  and  withdrew,  the  night 
previous  to  tlie  surrender,  with  Gen.  Pillow  and  some  5,000 
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men.  He  afterward  hold  several  uiiirii|i(irtaiit  comiiiands. 
1).  at  Abiiiudon,  Va.,  Aug.  26,  1863. 

Floj'd,  William  :  b.  in  Brookhaveii,  Suffolk  eo.,  L.  I., 
Deo.  17,  1734;  was  in  the  Continental  (longress  1774-83, 
and  signed  the  Declaration  of  Independence  ;  was  again  in 
Congress  1780-91 ;  was  a  presidential  elector  1800. 18(14, 1820, 
and  was  a  prominent  State  legislator,  lie  si'rved  actively  in 
the  Revolutionary  war  1775-88,  in  which  he  lost  much  prop- 

erty. At  the  close  of  the  war  he  was  appointed  major-gen- 
eral of  militia.  In  1803  he  removed  to  Weston,  Oneida  eo., 

N.  Y.,  where  he  died  Aug.  4,  1821. 

Flovor,  Sir  John  :  physician:  b.  at  Hinters,  in  Stafford- 
shire, England,  in  1649.  He  studied  medicine  at  Oxford, 

and  practiced  as  a  physician  at  Lichfield.  It  was  he  who 
sent  Dr.  Johnson,  when  a  child,  to  be  touched  liy  (Jueen 

Anne  for  the  king's  evil  (1714),  and  he  was  the  author  of  a 
number  of  more  or  less  curious  writings,  including  Tlie 
SihfiUine  Orarles,  Translated  from  the  Be.it  (ireeii  Copies 
and  Compared  with  tlie  Sacred  Prop/iecies  (1713).  I),  at 
Lichfield,  Feb.  1,  1734.  Dr.  Johnson  speaks  highly  of  his 
learning  and  piety. 

Fludd,  Robert  (in  Lat.  Rohertus  de  Fluctibus),  "The 
Searcher":  an  English  Rosicrucian  and  alchemist;  b.  at 
Bearstead,  Kent,  in  1.574 ;  entered  St.  .John's  College,  Ox- 

ford, in  1591;  studied  five  years  on  the  Continent;  took 
liis  medical  degree  at  Oxford  1605.  lie  was  a  famous  phy- 

sician, and  the  author  of  nuniei-ous  obscure  Latin  works, 
theosophical,  philosophical,  and  mathematical,  but  his  enig- 

matical style  prevents  the  intelligent  study  of  his  works. 
His  doctrine  was  a  refined  duaUsm ;  his  writings  have  only 
an  historic  value.  Kepler,  Gassendi,  and  P.  Mersenne  were 
his  adversaries.     D.  in  London,  Sept.  8,  1637. 

Fliie,  flliV,  Niklaus,  von,  generally  known  under  the 
name  of  Brother  Klaus:  patriot  and  hermit;  b.  at  Fliieli, 
in  the  canton  of  Unterwalden,  Switzerland,  Mar.  21,  1417. 
He  was  a  man  of  great  practical  energy  and  ability,  the 
father  of  a  household  consisting  of  ten  children,  and  he  took 
active  part  in  the  business  of  the  community  to  which  he 
belonged.  But  the  deepest  instinct  of  his  nature  was  as- 

ceticism, and  on  Oct.  16,  1467,  he  retired  to  a  lonesome 
place  among  the  Alps,  where  he  built  a  cell  and  spent  the 
rest  of  his  life  as  a  hermit.  Thousands  of  pilgrims  visited 
him ;  miraculous  powers  were  ascribed  to  him,  and  for 
twenty  years  he  exercised  a  wide  influence  by  his  exhorta- 

tions and  warnings.  At  the  diet  of  Stans  (1481)  he  saved 
the  confederation  from  civil  war,  and  brought  about  an 
agreement  which  formed  the  foundation  of  the  Swiss  consti- 

tution for  300  years.  D.  in  his  hermit's  cell  at  Ranft,  near 
his  native  place,  Mar.  21,  1487.  After  his  death  his  coun- 

trymen made  great  exertions  to  have  him  caminized,  but  in 
spite  of  subscriptions,  heavy  taxes,  etc.,  it  proved  impos- 

sible to  raise  the  sum  which  Clement  IX.  demanded  for  a 
canonization ;  the  canton  of  Unterwalden  had  to  c(.)ntent 
itself  with  a  beatification.  See  his  Life  by  J.  Ming  (Lu- 

cerne, 3  vols.,  1861-71). 
Flue :  See  Chimney. 

Fliielen,  flii'e-len,  or  Fliililen,  fliVlen  :  village  of  Switzer- land ;  in  the  canton  of  Uri ;  on  the  southern  arm  of  Lake 
Lucerne  ;  2  miles  N.  of  Altorf  (see  map  of  Switzerland,  ref. 
4-G).  Here  is  a  chapel  which  was  erected  in  1388  to  the 
memory  of  William  Tell,  and  is  annually  visited  by  a  large 
number  of  persons  in  Ascension  week.  According  to  one 
version  of  the  old  Swiss  legend,  the  chapel  is  situated  on 
the  very  spot  where  William  Tell  jumped  to  the  shore, 
thrusting  the  boat,  with  the  crew  and  Gessler,  back  into  the 
surf.  There  are,  however,  as  is  well  known,  other  points 
along  the  shore  for  which  the  same  claim  is  made,  and,  as  it 
would  seem,  on  equally  good  authority. 

Fluents:  See  Fluxions. 

Flu'g'el,  GusTAV  Lebbecht  :  Orientalist ;  b.  at  Bautzen, 
Germany,  Feb.  18,  1802;  educated  at  Leipzig;  became  the 
pupil  in  1827  of  Von  Hammar  at  Vienna.  The  Arabic  An- 

thology of  Thaalihi  (fugitive  poetry),  published  in  1829,  led 
to  his  appointment  on  a  scientific  mission  by  the  Austrian 
Government,  and  for  three  years  he  traveled  in  Hungary, 
Styria,  parts  of  Germany,  and  in  France.  Became  profi-ssor 
in  the  College  of  Meissen  in  1832  ;  resigned  1850;  published 
his  History  of  the  Arabs  in  1833,  and  an  edition  of  the 
Koran,  and  subsequently  a  concordance  of  the  Koran.  In 
1835-54  appeared,  at  the  expense  of  the  London  Oriental 
Society,  his  Latin  translation  of  Ttie  Encyelopcedia  and  Bio- 
graphic  Dictionary  of  Hadschi-Ctialfa,  with  eommentarv. 

lie  wrote  also  3Iani  und  Seine  Le/ire  (1862),  published 
Arabic,  Turkish,  and  Persian  MSS.,  and  other  works.  D. 
at  Dresden,  July  5,  1870. 

Fliigel,  JoHANN  Gottfried  :  lexicograi)her  ;  b.  at  Barby 
on  the  Elbe,  Germany,  15  miles  from  Magdeburg,  Nov.  22, 
1788  ;  siient  ten  years  in  the  U.  S.  (1810-19) ;  was  Professor 
of  the  English  Language  in  the  University  of  Leipzig  1824- 
38,  when  he  was  appointed  U.  S.  cou.sul  at  Leipzig,  where 
he  died  June  24,  1855.  He  published,  besides  other  works,  a 

Merchants'  Dictionary,  in  German,  English,  and  Fre.ncit  (3 
vols.,  1840 ;  2d  ed.  1854),  but  is  best  known  by  his  Complete 
Englisli-German  and  Germaii-Englisit  Diclionary  (2  vols., 
1830),  in  the  last  edition  of  which  (18.52)  he  was  as.sisted  by 
his  son.  Dr.  Felix  Pliigel. 

Fluidity:  See  Fluids. 
Fluids  [from  Vx.  fluide:  lU\\.  flnido,  representing  Lat. 

fill' id  us.  fluid,  flowing,  deriv.  oijiu'ere,  flow] :  substances  in which  there  is  an  entire  absence  of  any  tendency  to  resist 
change  of  form  (in  the  case  of  licpiiils)  or  change  of  form  or 
volume  (in  the  case  of  gases)  under  the  action  of  applied 
forces,  which  characteristic  is  calleil  fluidity. 

Liquids  are  frequently  called  "  incompressible  fluids,"  but a  better  criterion  by  means  of  which  to  distinguish  a  liquid 

from  a  gas  is  the  presence  of  "  surface  tension  "  and  a  sur- face film. 

In  point  of  fact  the  gaseous  and  li(iuid  forms  approach 
each  other  by  insensible  gradations  as  a  certain  critical  tem- 

perature and  pressure  are  aiiproached  (differing  widely  with 
the  substance  experimented  upon),  until  finally  they  become 
identical. 

A  similar  continuity  of  solid  and  liquid  states  has  been 
observed  under  conditions  less  easily  attained.  See  Carl 
Barns,  Am.  Jour.  Science,  vol.  xli.,  p.  325. 

The  properties  of  matter  in  all  three  states,  as  regards  the 
effects  of  forces  in  producing  cluinge  of  forms,  vary  widely 
according  to  the  suddenness  of  ap|ilication. 

Thus  solids,  generally  rigid,  show  themselves  plastic  under 
the  action  of  forces  gradually  applied,  changing  form  with- 

out rupture.  Liquids  and  even  gases,  on  the  other  hand, 
when  subjected  to  sufficiently  sudden  stress  exhibit  a  prop- 

erty closely  allied  to  rigidity  of  form.  See  Gas,  Hydro- 
dynamics, and  Hydrostatics.  E.  L.  Nichols. 

Flukeworms :  a  connnon  name  applied  to  different 
members  of  the  Trematode  genus  Distomuni.  and  more  espe- 

cially to  the  liver  fluke  (Distomum  tiejiiitirum)  of  the  sheep. 
They  are,  as  a  rule,  flat  and  oval,  snujoth.  soft,  and  not 
jointed,  and  are  mostly  hermaphrodite,  having  sexual  or- 

gans which  constitute  a  large  jiart  of  the  organism.  They 
pass  through  the  following  history  :  The  eggs  are  laid  in  the 
liver,  and  pass  with  the  gall  to  the  intestine  and  thence  to 
the  exterior.  They  hatch  on  the  wet  grass,  producing  a 
small  larva  which  bores  into  the  body  of  the  snail  Lymncea. 
Here  it  secretes  a  capsule,  and  tlie  contents  of  this  lireak  up 
into  so-called  spores.  These  develop  into  a  wcjrm-like  em- 

bryo, the  so-called  redia,  which  possesses  a  mouth.  Inside 
of  the  redia  are  developed  other  redia,  as  well  as  a  new  tad- 

pole-like larva,  the  cercaria.  These  latter  escape  from  the 
snails,  and.  crawling  about  on  tlie  grass,  are  eaten  by  the 
sheep.  Inside  the  stomach  they  are  set  free  from  a  new 
capsule  they  have  secreted,  and  then  they  bore  their  way 

through  the"  tissue  to  the  liver,  where  they  become  sexually mature.  As  will  be  seen,  there  is  here  an  alternation  of  one 
sexual  with  two  asexual  generations,  as  well  as  a  change  in 
hosts.  The  presence  of  these  parasites  in  the  liver  causes 

the  disease  commonly  known  as  "  sheep-rot  "  and  "  liver-rot," 
which,  fortunately,  is  rare  in  the  U.  S.  In  1879-80  it  caused 
the  death  of  over  3,000,000  sheep  in  the  British  kingdom. 
Several  varieties  of  fluke  infest  the  biliary  passages  in  man, 
especially  in  Japan.  Another  form  is  found  in  the  blood  of 
man  and  causes  hiematuria.  (See  ILematozoa.)  In  Japan 
and  China  a  form  of  Distoma  is  found  which  infests  the 
bronchial  tubes,  and  leads  to  hannorrhage  from  the  lungs 

and  chronic  cough.     For  allied  forms,  see  the  article  Tre- 
MATODA.  J.  S.  KiNQSLEY. 

Flume,  The  :  a  cleft  between  two  walls  of  rock  in  the 
Franconia  Jlountains  ;  in  the  town  of  Lincoln,  Grafton  co., 
N.  11.  A  small  stream  flows  through  it  and  just  below  falls 
over  600  feet  in  a  cascade.  The  Flume  is  a  favorite  resort 
of  tourists  in  the  White  Mountain  region. 

Fluohy'dric  (or  Hydrofluor'ic)  Acid  [derived  from 
Jliiorme  ami  liydrogen] :  See  Fluorine. 

Fluor :  a  less  common  name  of  Fluor  Spar  {q.  v.). 
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Fluorescein,  floo-S-res'sw-in  :  Sec  tlic  article  PnTOALic 
AcMl. 

FliKireseeiice  [doriv.  of  Eng. ^!(or,  fluorite  or  fluor-spar, 
of  which  lluoresccnci'  is  a.  notulile  property;  fliior  is  origi- 

nally a  Lilt,  word  riieaniiiK  a  flowiiii;,  flux,  applied  to  lluor- 
itc  on  accouiit  of  its  use  as  a  flux] :  an  action  of  certain  sub- 

stances upon  light  Ijy  which  they  alisorb  light-energy  of 
shorter  period  or  wave-length  and  i-(!-einit  it  in  waves  of 
greater  length,  thus  under  certain  conditions  appearing  self- 
luniiuiius  witli  lirilliant  and  various  colors. 

Tile  simplest  and  most  strildng  illustration  of  this  action 
is  the  following : 

On  the  surface  of  water  in  a  clear-glass  jar  let  fall  a  few 
particles  of  the  coal-tar  color  known  as  fluorescein.  As  tlie 
particles  of  this  brick-red  powder  slowly  dissolve,  root-like 
filaments  of  intense  green  color  will  descend  into  the  water, 

soon  proilucing  tlie  appearance  of  a  buncli  of  delicate  sea- 
weed. If  tlie  vessel  is  placed  between  the  ey(;  and  the  source 

of  light,  liowever,  these  opaque  green  filaments  will  apjiear 
perfectly  transparent  and  of  a  reddish-orange  color.  The 
reason  of  these  appearances  is  that  t  Ik;  light  of  shorter  wave- 

length (i.  e.  the  blue  and  violet  and  even  invisible  rays)  is 
absorbed  by  the  solution  and  re-emitteil  in  longer  waves 
constituting  green  light,  while  the  light  which  passes 
through  this  solution,  being  deprived  of  these  shorter  waves, 
has  a  resultant  or  residual  color-effect  of  reddish  orange. 

A'few  other  substances  like  the  above  possess  this  property 
in  such  a  high  degree  that  it  can  be  exhited  in  the  same 
simple  manner;  but  there  are  a  great  number  which  require 
some  special  arrangement  to  make  it  manifest. 

One  of  the  simplest  of  such  arrangements  is  to  provide  a 
pencil  of  light  in  a  dark  room,  consisting  solely  of  the  very 
short  rays,  including  the  blue  and  violet  and  yet  higher 
invisible  rays  of  the  spectrum.  This  may  be  done  by 
reflecting  sun-rays  into  a  dark  room  by  means  of  a 
"  ])orte  luniiere,"  and  then  passing  them  through  a  glass 
tank  filled  with  a  solution  of  ammonio-sulphate  of  copper. 
A  large  number  of  substances  placed  in  the  path  of  the 
faintly  visilile  purple-blue  light  thus  obtained  will  glow  as 
if  on  fire,  with  their  peculiar  tints.  Thus  a  block  or  a  ves- 

sel made  of  "  canary  glass  "  will  glow  as  if  it  were  made  of 
self-luminous  emerald ;  an  acid  solution  of  quinine  sul- 

phate will  gleam  with  vivid  sky-blue  ;  a  solution  of  "  chloro- 
phyl "  (the  green  coloring-matter  of  plants)  will  show  blood- red. 

The  light  of  burning  magnesium  or  of  the  electric  arc, 
similarly  filtered  through  the  same  solution  or  through 
sheets  of  cobalt  glass,  will  act  in  like  manner.  By  these 
means  very  striking  illustrations  of  fluorescence  may  be 
made  on  the  lai'ge  scale. 
A  substance,  thallene,  discovered  by  the  writer  (London 

Chem.  JVeivs,  1872,  vol.  sxvi..  p.  373),  especially  lends  itself  to 
such  use.  On  various  occasions  screens  30  feet  square,  made 
of  orange-colored  muslin  on  which  were  attached  designs 
in  paper,  coated  with  thallene,  have  been  used  in  the  larg- 

est auditoriums.  Illuminated  by  light  from  burning  mag- 
nesium or  an  electric  arc  inclosed  in  a  box  with  a  sheet  of 

cobalt  glass,  such  a  screen  appears  as  though  made  of 
black  velvet  with  designs  of  self-luminous  and  vivid  color 
upon  it. 

Another  means  of  exhibiting  fluorescence  is  furnished  by 
the  electric  discharge  through  rarefied  gases,  which  produces 
light  rich  in  waves  of  small  length.  This  is  availed  of  in 

many  of  the  structures  known  as  "  Geissler  tubes."  In 
these,  portions  of  the  tubes  through  which  the  electric  dis- 

charge takes  place  are  made  of  "  canary  glass."  or  are  sur- 
rounded by- jackets  of  glass  which  may  be  filled  with  fluo- 

rescent solutions.  When  tlie  electric  discharge,  from  an  in- 
duction coil  or  from  a  lioltz  machine,  is  passed  through 

these,  we  have,  in  addition  to  the  variously  colored  light 
produced  by  the  discharge  itself,  a  great  variety  of  luminous 
colors,  due  to  the  fluorescence  of  the  glass  and  of  the  solu- 

tions in  the  jackets. 
Fluorescent  actions  are  also  developed  in  many  of  the  ex- 

periments made  by  Dr.  William  Crookes  where  he  employed 
the  electric  discharges  from  an  induction  coil  in  high  vacua. 

Having  thus  considered  the  more  obvious  and  familiar 
phenomena  of  fluorescence,  we  may  next  take  up  the  history 
of  its  discovery  and  investigation,  which  will  involve  some 
reference  to  more  recondite  actions. 

The  first  recorded  observation  of  a  definitely  fluorescent 
action  is  found  in  the  Edinburgh  P/iiloxophiral  Tmtisac- 
lions  for  IHXi,  vol.  xii..  p.  .543.  where  Sir  David  Brewster  de- 

scribes some  phenomena  which  are  now  recognized  as  bc- 
longingto  this  subject.  In  volume  xvi.of  the  same  journal 
he  describes  other  appearaiK'Cs.  as  also  in  the  PhiluHop/iical 
Magazitie,  vol.  xxxii..  ]i.  401,  1H48.  In  184.')  .Sir  .John  Her- 
.scliel  described  the  luminous  appearance  of  some  solutions 

of  quinine,  under  the  name  of  "superficial  color,"  or  "epi- 
polic  ditl'usion."  In  none  of  these  )iapers,  however,  was  the true  nature  of  the  action  recognized. 

In  the  J'/iilijxn/j/iira/  Tr<iiiniir/i<in><  (or  1852,  part  ii.,  p.  466, 
appeared  a  paper  l)y  Prof.  (i.  (J.  .Stokes,  F.  K.  S..  oeeupving 
more  than  100  pages,  iiointing  out  the  true  nature  and  re- 

lations of  this  n'liiarkable  action,  to  which  he  gave  the  name 
fluorescence,  because  he  first  observed  and  studied  it  in  the 
mineral  iluor  spar,  which  possessed  this  property  in  a 
marked  degree,  although  vastly  less  than  other  bodies  more 

recently  dist'overed.  This  research  of  I'l'of.  Stokes  was 
a  model  for  thoroughness  and  accuracy,  and  exhausted  the 
subji^ct  as  far  as  the  materials  and  means  of  research  known 
at  lliat  date  were  (■oncerned. 

In  1850  Kilmond  Becquerel  published  in  the  Annales  <h 
Cliiinie  et  dtt  Phi/sique,  id  series,  vol.  Ivii.,  p.  lOL  an  inves- 

tigation of  a  number  of  substances  which  lie  designated  as 

■■  jjhosphorescent "  ;  but  nearly  all  of  them  are  the  same  or 
similar  to  those  studied  by  .Stokes,  and  the  actions  with  a 
few  exceptions  are  simiily  those  of  fluorescence,  as  recog- 

nized and  defined  by  Stokes.  In  his  extensive  work  entitled 

Iai  Lumieri;,  published  in  1867-68,  Becquerel  devotes  over 
200  pages  to  the  same  subject.  In  the  Comptes  liendus  of 
Aug.  3,  1872,  Becquerel  published  an  abstract  of  a  research 
on  what  should  be  called  the  fluorescent  properties  of  cer- 

tain ni'anic  salts,  and  in  the  Ami.  de  Chim.  et  de  Phys.,  4th 
series,  vol.  xxvii.,  .539-579,  of  the  same  year,  the  entire 
memoir.  Ilagenbach,  in  the  Ann.  Phys.  und  Chim.,  1872, 
vol.  cxlvi.,  [jp.  65,  232,  375,  and  508,  has  discussed  the  fluor- 

escent pro|ierties  of  a  great  number  of  substances.  (See  also 
Journal  of  London  Chem.  Society.  2d  series,  vol.  x.,  p.  1058, 
and  Lond.  Chem.  News,  toI.  xxvi.,  p.  173.)  He  has  also 
published  many  other  jiapers  on  the  same  subject  in  more 
recent  columns  of  the  Ann.  Phys.  und  Chim.  Eugen  Lom- 
mel  has  also  published  many  pajiers  in  the  la.st-named  jour- 

nal, as  in  vol.  cxliii..  p.  36, 1871 ;  vol.  clix.,  p.  514, 1876;  and 
new  series,  vol.  x..  pp.  449  and  631.  1880. 

The  writer  of  this  aj-ticle  has  also  made  a  number  of  in- 
vestigations on  the  spectra  of  the  fluorescent  light  emitted 

by  the  salts  of  uranium  and  by  certain  products  obtained  in 
the  destructive  distillation  of  petroleum,  and  others  like 
them,  and  also  on  the  absorption  spectra  of  the  same  sub- 

stances. These  were  published  during  the  years  1872-74  in 
the  London  Chemical  News,  the  American  Chemist,  the 
Jloniteur  Scientifique,  the  London  Philosophical  Magazine, 

and  Poggendorff's  Annalen. In  addition  to  pointing  out  the  true  nature  of  the  fluo- 
rescent action.  Stokes  announced  the  law  (since  known  by  his 

name)  that  the  wave-length  of  the  light  emitted  by  a  "fluo- rescent body  was  always  greater  than  that  of  the  existing 
light.  This  law  has  been  called  in  question  in  a  few  in- 

stances by  Loniinel  and  some  others,  but  the  objections  have 
been  met  by  Hagenbach  in  what  appears  to  be  a  satisfactory 
manner.  From  this  law  or  mode  of  action  flow  curious  con- 

sequences. Thus  light  waves  too  short  to  affect  the  eye 
under  ordinary  conditions  (such  as  the  supra-violet  rays  of 
the  solar  sjiectruin)  falling  on  a  fluorescent  body  may  de- 

velop in  it  visible  rays.  Thus  Stokes,  by  throwing  a  solar 
spectrum  on  a  screen  of  turmeric  paper,  canary  glass,  etc., 
was  able  to  trace  its  upper  end  far  beyond  the  H.  H.  lines, 
which  are  its  oi'dinary  visible  limit,  and  to  map  out  many 
lines  in  this  upper  portion  otherwise  only  recognizable  by 
photography.  Considerable  development  was  given  to  this 
subject  later  by  Stokes  {Phil.  Trans.,  1862,  ii.,  p.  599),  when 
with  the  light  of  the  electric  spark  and  quartz  prisms  he 
produced,  on  fluorescent  screens,  spectra  five  times  as  long 
as  the  ordinary  solar  spectrum.  Again  Stokes  pointed  out 
that  there  were  usually  certain  wave-lengths  in  the  exciting 
light  which  had  greater  effect  in  exciting  fluorescence  than 
others.  Thus  if  a  solar  spectrum  is  thrown  on  a  screen  or 
surface  of  fluorescent  material,  the  latter  will  not  be  made 

to  emit  fluorescent  light  equally  under  all  parts  of  the  spec- 
trum, but  will  show  bands  of  maximum  brightness  which 

will  vary  in  number  and  position  with  the  fluorescent  sub- 
stance acted  on.  Also,  as  might  naturally  be  expected, 

those  wave-lengths  of  the  exciting  light  wliich  most  power- 
fully excited  fluorescence  are  the  most  rapidly  absorbed  by 

the  "fluorescent  substance,  so  that  if  the  light  transmitted 
through  such  a  body  is  examined  by  the  -spectroscope  ab- 
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sorption  bamls  or  dark  spaces  will  be  soon,  corresponding  in 
position  witli  tlie  maxima  of  lluorescencc. 

Hoth  these  actions  are  well  illustrated  liy  ai>plying  one  of 
Stokes's  methods  of  observation  to  a  solution  of  "  thal- 
lene,"  a  hydrocarbon  discovered  by  the  present  writer 
(Chem.  News.  1876,  vol.  xxxiv.,  p.  188).  For  this  pur- 

pose a  pure  solar  spectrum  is  thrown  ajjainsl  the  vei'ti- 
cal  side  of  a  square  tank  containing  the  solution.  Tills 
side  of  thi!  tank  is  best  nuide  of  quartz,  which  has  no 
fluorescence  of  its  own,  but  in  most  cases  ordinary  thin 
plate-glass  will  serve  very  well. 

Fig.  1  represents  the  appearance  of  such  a  tank,  seen 
from  above  aiul  filled  to  the  depth  of  an  inch  with  the 
solution  named. 

The  scale  and  letters  below  the  figure  indicate  the 
parts  of  the  spectrum  falling  on  the  vertical  side  or  face 
of  the  tank. 

The  green  part  of  the  spectrum  from  E  to  i  and  be- 
yond excites  a  faint  fluorescent  light  in  the  solution, 

then  come  rays  which  have  no  effect  until,  at  P  and 
above,  a  powerful  fluorescence  is  excited,  giving  the 
bright;  blade  b  which  reaches  far  into  the  tank.  Then 
comes  a  s]iaceofno  action  and  again  one  of  maximum 
effect,  producing  the  lilade  c.  Then  again  a  space  of  no 
action,  until  at  G  suddenly  begins  another  maximum 
gradually  fading  out  to  the  right. 

Looking  at  the  opposite  side  of  the  tank,  it  will  be 
observed  that  dark  blades  are  located  exactly  over  against  the 
maxima  of  absorption,  and  indicate  that,  looking  into  the 
tank  from  that  side,  we  should  see  dark  bands  or  spaces 
corresponding  with  the  maxima  of  fluorescence  on  the  other 
side  of  the  tank. 

Again,  Stokes  showed  that  the  fluorescent  light,  or  light 
emitted  by  the  fluorescent  substance,  was  in  numy  cases 
composed  of  a  few  groujis  of  wave-lengths,  so  that  when 
viewed  through  a  prism  it  would  exhibit  a  spectrum  made 
up  of  bright-colored  bands  with  dark. spaces  between  them. 
This  effect  is  exhibited  in  the  most  decided  and  beautiful 

they  shade  off  grailually  on  their  lower  or  left-hand  edges. 
If  these  crystals  are  gently  heated,  so  as  to  expel  some 

water,  their  spectrum  will  change  to  that  shown  in  the  sec- 

FiG.  1.— Thallene  in  benzole. 

degree  by  the  salts  of  uranium,  and  its  study  lias  enabled 
the  present  writer  to  discover  and  distinguisli  a  number 
of  new  compounds  whose  existence  would  otherwise  have 
been  quite  unsuspected.  For  example,  if  some  crystals 
of  the  animonio-nranic  sulphate  are  placed  in  the  path  of 
a  pencil  of  sunlight,  concentrated  by  a  lens  and  de|)rivcd 
of  its  less  refrangible  or  longer  waves  by  passing  tln'ough 
a  layer  of  ammonio-sulphate  of  copper  in  a  glass  tank 
about  a  quarter  of  an  inch  thick,  and  the  fluorescent  light 
which  they  emit  is  examined  through  a  spectroscope, 
the  appearance  presented  will  be  that  shown  in  Pig.  2, 
striiie  1. 

There  will  then  be  seen  a  banded  spectrum  having  a  band  of 
bright  red  at  C,  orange-red  at  4,  orange  between  4  and  D,  then 
yellow,  yellow-green, blue-green,  and  blue  in  the  succeeding 
bands  up  to  F,  at  the  right.  The  upper  edges  of  all  these 
bands,  except  the  last  to  the  right,  are  sharply  defined,  but 

ond  stripe  of  Pig.  2.  in  which  it  will  be  noticed  that  the 
same  spectrum  as  before  is  obtained,  but  with  another  set  of 
bands  superposed  or  added.  If  the  heating  is  continued, 
the  first  spectrum  will  grow  weaker  and  the  new  one 
stronger,  until  at  last  the  new  one  only  is  left,  as  is  shown 
in  stripe  3  of  Pig.  3  ;  after  this  the  same  heating  will  produce 
no  further  change. 

If,  however,  the  heat  is  greatly  increased,  another  new 
spectrum  shows  itself  in  combination  with  the  last,  as  is 
shown  in  stripe  4,  and  \>y  continuing  this  heat  the  spei-trum 
shown  in  stripe  5  remains  alone.  Aiuilysis  shows  that  the 

salt  wliose  spectrum  appears  at  'A  is  the  anhydrous  ammonio- 

3     ;      .    ♦  J  T  7         ■        U  Zt  lO  21  12   .       \    13 
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Fig.  3.  — Fluorescent  spectra  o£  some  uranic  salts. 

sulphate  of  uranium,  while  that  whose  spectrum  is  shown  at 
tS  is  the  diuranic  ammonio-sulphate,  compounds  whose  ex- 

istence was  imknown  until  thus  revealed. 

The  fluorescent  spectra  of  the  uranic  salts  are  very  vari- 
ous and  often  very  lieautiful.     Fig.  :i  is  a  diagram  illustrat- 
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iiiR  a  fi'w  (if  tlunn.  In  tliis  (liajiram  tho  liK^alimi  of  tlic  va- 
rious liaiids  is  iiidicati'd  liy  lln'  |insili(>ii  ol'  llic  wliilc  spaci's 

in  n^'uRMiiH;  tu  till!  liiliiscii  spcclnisc'ijpu  scale  anil  llic  Fruuii- hoffiT  lines  indicated  by  their  letters. 
The  depths  of  the  white  spaces  below  the  lines  indifate 

their  relative  brightness,  or,  in  other  words,  the  way  in  which 
they  shade  olf,  or  terminate  more  or  less  abruptly.  The 
salts  whose  spectra  are  indicateil  in  this  chart  are  the  fol- 

lowing: No.  1,  nitrate  of  uranium;  Xo.  '3,  ac'ctate  of  ura- 
nium ;  No.  ;J,  sodio-acetate  of  uranium  ;  No.  4,  oxycldorides 

nf  uranium  (mixed) ;  No. ,'),  potassio-oxychloride  of  uranium  ; 
No.  H,  oxylluoride  of  uranium ;  No.  7,  bario-oxyfluoride  of 
uranium;  No.  8,  pho.sphate  of  uranium  (mixed  hydrates); 
No.  9,  oaleio-pliosphate  of  uranium;  No.  10,  ammonio-sul- 
phate  of  uranium. 

The  shaded  spaces  to  the  right  indicate  absorption  bands 
not  directly  ctoncernod  in  tho  present  subject. 

Tlie  spectra  of  more  than  eighty  such  salts  of  uranium 
have  been  mapped  and  studied,  and  will  be  found  in  articles 
by  the  present  writer  in  the  London  Chemical  New,i  of 
1873. 

In  certain  cases,  as  in  that  of  the  double  acetates  of 
uranium,  there  are  many  salts  exactly  alike  in  general  con- 

stitution, one  constituent  being  acetate  of  uranium  in  each 
case,  and  the  other  bi'ing  the  acetate  of  some  other  base,  as 
sodium,  potassium,  lithium,  etc.  When  the  fluorescent  spec- 

tra of  these  salts  are  studied  it  is  found  that  they  are  all  ex- 
actly alike  as  to  the  number  and  form  of  their  bands,  but 

that  the  entire  sets  of  bands  are  shifted  up  or  down  in  the 
spectrum  in  the  several  salts.  If  these  salts  are  now  tabu- 

lated according  to  the  iiositions  of  these  bands,  tlie  highest 
being  placed  first,  it  will  lie  found  that  their  order  is  exactly 
that  of  their  molecular  weiglits.  In  fact,  they  act  precisely 
as  though  the  rates  of  vitiration  due  to  the  acetate  of  ura- 

nium, which  is  their  only  fluorescent  constituent,  were  re- 
duced by  the  "loading"  effect  of  the  other  acetates  in  pro- 

portion to  their  molecular  weights.  This  is  precisely  like 
what  would  happen  if  to  a  series  of  tuning-forks  increas- 

ing weights  were  added  from  time  to  time.  When  a  slight 

weight  was  addeii  to  each,  their  "  pitch  "  would  be  a  little  low- 
ered, and  more  and  more  so  as  the  weights  were  increased. 

In  all  fluorescent  liquids  and  some  solids  the  duration  of 
the  fluorescent  emission  after  the  exciting  light  is  cut  off  is 
inappreciable,  but  in  most  solids  it  has  a  finite  duration 
varying  from  a  thousandth  of  a  second  in  some  to  many 
minutes  in  others. 

This  persistent  fluorescence  is  sometimes  distinguished  as 
phosphorescence,  and  was  first  systematically  studied  by 
Becquerel,  and  described  in  the  works  referred  to  earlier  in 
this  article. 

In  1888  E.  Wiedemann  showed  that  this  prolongation  of 
the  fluorescent  action  could  be  given  to  some  solutions  by 
solidifying  them  by  combination  with  gelatin.  Ami.  Phys. 
und  Cliem.,  new  series,  vol.  xxxiv,  p.  446. 

To  give  anything  like  a  complete  list  of  all  fluorescent 
substances  would  occupy  much  more  space  than  can  be  de- 

voted to  the  present  subject,  but  it  will  be  of  interest  and 
value  to  name  a  few  of  those  most  important  in  the  history 
of  the  subject  or  by  reason  of  their  exceptional  intensity. 

Solid  Fluorescent  Substances. — Fluor  Spar  (fluoride 
of  calcium). — Certain  vai'ieties.  Fluorescence  blue,  moder- 

ately brilliant.  Chiefly  of  interest  because  observed  by  Her- 
schel  and  Brewster  at  an  early  period,  and  made  the  basis  of 
the  name  given  to  this  action  by  Stokes.  Phil.  Trans., 
1852,  part  ii.,  p.  481. 

Platino-cyanide  of  Barium. — This  salt  in  a  certain  state 
of  hydration  and  aggregation  has  a  very  remarkable  power 
of  fluorescence,  so  that  if  words  or  figures  are  written  or 
drawn  on  paper  of  an  orange  tint  with  a  mixture  of  this 
salt  and  gum-water,  aiul  then  are  viewed  in  daylight  trans- 

mitted through  cobalt  glass,  they  will  shine  out  with  a  brill- 
iant gre«n  light  on  the  almost  black  ground  furnished  by 

the  orange  paper,  illuminated  by  the  violet-blue  light. 
Thallene. — A  hydrocarbon  obtained  from  the  products 

of  the  destructive  distillation  of  petroleum.  (Journal  of 
the  Franklin  Institute.  Philadelphia.  1876,  vol.  Ixxii..  p.  235.) 
This  fluoresces  with  an  even  more  brilliant  green  light 
than  the  foregoing  under  like  conditions. 

Ca,nary  G/rt.fs.— Glass  colored  of  a  yellow  tint  with  oxide 
of  uranium.  This  fluoresces  with  a  brilliant  green  tint,  and 
is  much  used  in  Gcissler  tubes. 

Fluorescent  Solutions. — As  possessing  historic  interest  be- 
cause studied  by  the  early  investigators  may  be  mentioned  : 

Solutions  in  water  of  cjuinine  acidulated  with  any  acid 

except  hydrochloric.  Fluorescence  sky-blue.  Stokes,  Phil. 
Trans.,  1853,  ii.,  pp.  471  and  .541. 
Solutions  in  water  (alkaline  or  neutral)  of  aisculin,  from 

horse-chestnut  bark.     Violet-blue  fluorescence. 
Solution  in  alcohol  of  chlorophyll,  the  green  coloring-mat- 

t(!r  of  leaves.     Fluorescence  blood-red. 
Solution  in  alcohol  of  bichloranthracene.  Fluorescence 

purple-blue. 
Solution  in  water  or  alcohol  of  extract  of  stramonium 

seeds.     Fluorescence  green. 
Of  more  recent  liiscovery  and  remarkable  brilliance: 
Solution  in  water  of  bisubjholjichloranthracenic  acid. 

Violet-blue  fluorescence.     See  Perkin,  London  Chem.  News, 
1870,  vol.  xxii.,  p.  37. 

Solution  in  alcohol  of  magdala  red.  Crimson  fluores- 
cence. Schicndl,  Aim.  Phys.  und.  Chem.  (186!),  vol.  cxcii., 

p.  .503);  Ilofmann,  Ber.  d.  C/iem.  Ges.  (vol.  ii.,  pp.  374,  412. 
Solution  in  water  of  eosin  (alkaline  salt  of  fluorescein). 

Intense  grass-green  fluorescence.    Bayer  (Ber.  d.  Chem.  Oes., 
1871,  vol.  iv.,  p.  558,  and  1874,  vol.  vii.,  p.  1311) ;  Ilofmann 
(Ber.  d.  Chem.  Ges.,  1875.  vol.  viii.,  p.  63) ;  and  Bayer,  same 
journal  and  volume,  p.  146. 

Solution  in  alcohol  of  azoresorufin.  Scarlet-red  fluo- 
rcs(-ence.  Weselsky,  Aim.  Cliem.  und  Pharm.,  vol.  elxii.,  p. 
274. 

Solution  in  alcohol  of  resorcin-ljlue  garnet.  Garnet-red 
fluorescence,  indigo-blue  by  transmitted  light.  Brunner 
and  Kraenier,  Ber.  d.  Chem.  Ges.,  1884,  vol.  xvii.,  p.  1863. 

.Solution  in  alcohol  of  chinolin  red.  Red  fluorescence. 
Ilofmann,  Ber.  d.  Chem..  Ges.,  1887,  vol.  xx.,  p.  4. 

Iodine  vapor  is  stated  by  E.  Lommel  to  fluoresce  orange- 
yellow,  when  excited  by  green  rays  about  E.  Pliil.  Mag., 

1883,  5th  series,  vol.  xvi".,  p.  463.  Ue.ney  Moeton. Fluoride  of  Aluminium  and  Sodium:  See  Ceyolite 
and  Glass. 

Fluoride  of  Calcium  :  See  Fluor  Spar. 

Fluorine  [from  IMod.  IjaX.  fluorina,  deriv.  oi  fliior,  fluor 
spar,  in  which  fluorine  is  found] :  a  nonmetallie  element 
belonging  to  the  group  which  includes  chlorine,  bromine, 
and  iodine.  It  occurs  abundantly  in  fluor  spar,  which  is  a 
fluoride  of  calcium  ;  in  cryolite  (fluoride  of  aluminium  and 
sodium),  topaz,  mica,  amphibole,  chondrodite,  tourmaline, 
apatite,  and  numerous  other  minerals.  It  is  very  generally 
diffused,  occurring  in  all  rocks  in  small  quantities.  It  is 
also  found  in  almost  all  waters  in  minute  quantities ;  in 

plants,  especially  in  grasses  and  Equisetacem  :  and  in  an- 
imals in  the  bones,  teeth,  brain  (Ilorsford),  blood,  urine, 

milk,  etc.  The  name  fluorine  is  derived  from  fluor  spar, 

from  fiuo,  to  "  flow,"  because  this  mineral  has  long  been used  as  a  flux. 

As  early  as  1670  Schwankhai'dt.  of  Nuremberg,  observed 
that  glass  could  be  etched  by  fluor  spar  and  sulphuric  acid. 
.Scheele  in  1771  referred  this  action  to  a  peculiar  acid  lib- 

erated by  the  sulphuric  acid.  Fluorides  are  readily  decom- 
posed by  chlorine,  yielding  chlorides.  Fluorine  is  undoubt- 

edly set  free  at  the  same  time,  but  as  it  enters  into  combina- 
tion with  the  material  of  almost  every  vessel  that  can  be 

used  to  collect  it,  its  isolation  becomes  a  matter  of  great 
difficulty.  Souyot  (Comptes  Rendus.  xxii.,  960)  decomposed 
fluoride  of  silver  by  chlorine  or  iodine  in  a  vessel  of  fluor 
s|iar,  and  obtained  a  colorless  gas  which  did  not  bleach 
vegetable  colors,  but  which  decomposed  water  and  attacked 

most  metals.  'Premy  [Comptes  Rendus, xxxviii., 393 ;  xl.,  966), 
by  decomposing  fused  chloride  of  potassium  by  the  voltaic 
current,  obtained  a  gas  having  similar  properties.  He  also 
obtained  a  gas  which  corroded  glass  by  the  action  of  chlo- 

rine and  of  o.xygen,  on  red-hot  fluor  spar.  H.  Reinsch  (N. 
Jahrh.  Pharm..  xi.,  1),  by  heating  a  mixture  of  cryolite, 
plumbic  peroxide,  and  acid  potassic  sulphate,  obtained  a 
colorless  gas  consisting  largely  of  oxygen,  but  containing 
another  gas  jiossessing  a  pungent  odor,  like  tliat  of  nitrous 
acid,  which  he  supposed  to  be  fluorine.  Kiimmerer  (J.  pr. 
Ch.,  Ixxxv.,  4.53),  by  heating  iodine  with  fluoride  of  silver, 
obtained  a  colorless  gas  which  did  not  attack  glass,  could 
be  collected  over  mercury,  and  was  rapidly  absorbed  by 
potassic  hydrate.  In  1886  Moissan  described  experiments 

by  which "  he  had  succeeded  in  isolating  fluorine.  The 
method  employed  by  him  consists  in  passing  an  electric  cur- 

rent through  "anhydrous  hydrofluoric  acid,  containing  a little  acid  potassium  fluoride,  HF.  KP,  in  solution.  The 
deconqiosition  is  effected  in  a  vessel  made  of  an  alloy  of 
iridium  and  platinum.  Hydrogen  is  given  off  at  the  nega- 

tive pole  and  fluorine  at  the  positive  [lole. 
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Fluorine  is  a  lifjht  greenish-yellow  gas  of  a  penetrating 
and  disagreeable  odor.  It  is  the  most  aetive  of  all  the  ele- 

ments at  ordinary  temperatures.  It  acts  upon  almost  all 
siilistaiiees.  Thus  it  decomposes  water,  yielding  ozone  and 
hydrofiuorie  aeid  ;  it  combines  with  hydrogen  at  the  ordi- 

nary temperature;  and  it  also  combines  with  sulphur,  phos- 
phorus, iron,  etc.,  but  it  does  not  act  upon  platinum.  The 

atomic  weiglit  of  fluorine  is  19.  its  symbol  F. 
The  detection  of  fluorine  is  effected  by  decomposing  the 

supposed  fluoride  with  sulphuric  acid  in  a  vessel  of  lead  or 
platinum,  and  allowing  the  hydrofluoric  acid  liberated  to 
act  upon  glass,  which  is  etched  or  roughened  by  it. 

Hydrofluoric  Acid,  HF. — When  sulphuric  acid  is  poured 
upon  a  fluoride,  as,  for  example,  fluor  sjjar,  hydrofluoric 
acid  is  given  off  as  a  colorless  gas.  The  reaction  between 
sulphuric  acid  and  fluor  spar  is  represented  by  the  equation : 

CaF,      -I-         H3SO1      =     CaSOi       +      2nF. 
Fluor  spar,  or  Caleimn  HydroHuoiie 

calcium  fluoride.  sulphate.  acid. 

The  acid  is  liquid  below  67°  P.  It  acts  upon  glass, 
and  is  used  for  the  purpose  of  etching  on  glass.  It 
acts  upon  the  skin,  causing  swelling  and  violent  pains. 
Inhaled  it  is  extremely  poisonous. 

Revised  by  Ira  Remsen. 
Fluorite :  See  Fluor  Spar. 

Fluor'otype  [fluorme  +  -ii/pe,  from  Gr.  tuttos,  stroke, 
mark,  impression] :  See  Photography. 

Fluor-spar,  Fluor,  or  Fluorite  [from  Lat.  fluor,  flux, 
deriv.  of  fli/'ere,  flow,  in  allusion  to  its  use  as  a  flux  in 
nietallurgieul  operations]  :  a  mineral  composed  of  fluoride  of 

calcium  (K48'7  per  cent.,  Ca51'3  per  cent.).  It  crystallizes  in 
the  monometric  system  (in  cubes,  octahedra,  etc.),  and  has  a 
perfect  octahedral  cleavage.  Its  hardness  is  4  (see  Harij- 
NESs),  and  its  specific  gravity  3'18.  It  occurs  frequently 
very  perfectly  crystallized,  and  of  beautiful  and  bright 
colors;  pulverized,  it  becomes  below  a  red  heat  brilliantly 
phosphorescent.  It  is  sometimes  carved  into  ornaments, 
and  is  used  in  the  arts  as  a  source  of  hydrofluoric  acid  fcjr 
etching,  and,  as  above  stated,  as  a  flax.  See  the  article 
Fluorescence. 

Flushing  [Dutch  Vlissingen]  :  a  strongly  fortified  sea- 
port of  the  Netherlands;  in  the  province  of  Zealand  (sec 

map  of  Holland  and  Belgium,  ref.  8-C) ;  on  the  island  of 
Walcheren,  at  the  mouth  of  the  Western  Scheldt.  In  con- 

nection with  the  ports  of  Rammekens  and  Breskens  it  com- 
mands the  entrance  of  the  Scheldt.  Its  harbor,  accessible  to 

vessels  of  the  largest  size,  is  one  of  the  safest  and  most 
commodious  ports  of  the  Eurojiean  continent ;  there  are  ex- 

tensive dockyards  and  a  floating  dock.  Flushing  is  con- 
nected with  Quecnborough  in  England  by  a  daily  line  of 

steamers.  The  principal  exports  are  wheat,  beans,  fisli,  and 
cattle ;  the  principal  imports,  coal  from  England,  and  cof- 

fee, tea,  and  tin  from  Java  ;  the  principal  manufactures,  oil 
and  soap.     Pop.  (1891)  13,.'500. 

Flushing:  formerly  a  village;  now  part  of  the  borough 
of  tjueeus,  .Mew  York  city ;  Queens  CO..  N.  Y.  (for  location 
of  county,  see  map  of  New  York,  ref.  8-K) :  situated  at  the 
head  of  Flushing  Bay.  It  has  several  institutions  of  learn- 

ing, an  asylum  for  infants,  extensive  tool-works,  dye-works, 
electric  lights,  gas-works,  water-works,  and  a  street  railway 
connecting  with  C^ollege  Point.  Gardening,  the  nursery 
business,  ami  fruit-raising  are  leading  pursuits.  Pop.  (1880) 
6,683  ;  (189U)  8,463.  Editor  of  "  .Iournal." 

Flustra :  a  genus  of  marine  polyzoans,  the  species  of 
which  have  the  semi-common  name  "sea-mat." 

Flute  [M.  Eng.  floiife,  floife,  from  0.  Fr.  ifaufe.  ffnhiife 
{  >  Fr.  fl.ute).  from  deriv.  of  J^at.  flatus,  blowing]:  a  tubular 
wind  instruiuent  of  very  ancient  origin.  It  is  used  in  every 
part  of  the  world,  and  has  always  had  two  principal  form.s. 
One  of  these  is  held  straight  before  the  performer,  who  Ijlows 
into  the  end  of  the  tube ;  the  other  is  closed  at  one  end,  is 
held  sideways,  and  is  blown  into  through  a  lateral  hole. 
This  latter  has  been  known  as  the  German  flute ;  from  the 
former  the  flageolet  has  been  derived.  The  German  flute 
alone  has  been  found  worthy  of  orchestral  and  solo  use. 
Modern  flute-players  easily  command  a  compass  of  three 

octsfves,  beginning  with  ̂  

i^ 
as  the   lowest  tone. 

Since  about  1830  the  flute  has  undergone  many  changes  and 
improvements  ;  more  than  any  other  instniment.     The  bore 

has  been  altered  and  the  fingering,  number,  and  disposition 
of  the  keys  have  been  entirely  changed  according  to  the  sys- 

tem of  Boehm.  Dudley  Buck. 

Flux  [from  Lat.  fluxus,  flow,  flowing,  deriv.  of  flu'ere, 
fl.ii.rum,  iiow] :  a  substance  or  mixture  used  to  promote  the 
fusion  of  bodies.  Limestotie  is  the  usual  flux  for  ores  of  iron 
in  the  blastfurnace;  it  unites  with  the  alumina  and  .silica  of 

the  ore,  forming  a  fusible  slag.  'J'o  (lux  silica  and  silicates, alkaline  or  basic  fluxes  are  selected,  as  carbonate  of  soda  or 

potassa.  litharge,  lime,  or  carbonate  of  lime- ;  fluor  spar  is 
very  effective.  For  lime,  alumina,  oxide  of  iron,  etc.,  acid 
fluxes  are  selected,  as  borax,  silica,  glass,  etc.  Niter  and 
litharge  are  both  oxidizing  agents  ancl  fluxes,  while  cyanide 
of  potassium  is  a  reducing  agent  as  well  as  a  flux ;  it  frees 

metals,  such  as  lead,  from  sulphur  and  from  oxygen.  ]['7iite 
flux  is  a  tnixture  of  carbonate,  nitrite,  and  nitrate  of  potassa, 
prepared  by  projecting  a  mixture  of  equal  parts  of  niter 
and  argol  or  crude  cream  of  tartar  into  a  hot  crucilile  in 
successive  small  portions.  It  is  an  oxidizing  flux.  Black 
flux  is  prepared  of  the  same  materials  and  in  the  same 
manner  as  white  flux,  but  the  quantity  of  argol  employed  is 
double  that  of  the  niter.  As  this  proportion  of  niter  is  not 
sutticient  completely  to  oxidize  tlie  carbon  of  the  argol,  the 
mixture  contains  only  carbonate  of  potassa  and  carbon.  It 
consequently  reduces  metallic  oxides  by  the  union  of  the 

carbon  with  the  oxygen.  Morreau's  reducing  flux  is  com- 
]>osed  of  16  parts  of  window-glass,  2  of  calcined  borax,  and 
1  of  chjtrcoal.  Flux  for  colored  flames  before  the  blow- 

pipe.— To  enable  the  lithium,  sodium,  potassium,  stron- 
tium, copper,  etc.,  contained  in  minerals  to  color  the  blow- 

pipe flame,  Poole  recommends  a  flux  composed  of  1  part 
of  fluor  spar  and  2  parts  of  sulphate  of  lime  (selenite). 

Deflagrating  flares,  for  decomposing  silicates,  are  very  con- 
venient in  (pialitative  analysis,  as  they  enable  the  student  to 

do  without  the  platiimm  crucible.  For  the  defection  of 
alkalies  a  flux  composed  of  nitrate  of  baryta  and  charcoal 
is  prepared.  This  is  mixed  with  the  finely  pulverized 
mineral,  placed  on  a  plate  of  sheet  iron,  and  fired  with  a 
match.  On  treating  the  residue  with  water  a  solution  will 
be  obtained  which  can  be  tested  as  usual  for  potassa  and 
soda.  For  the  detection  of  other  bases  a  flux  composed 
of  carbonate  of  soda,  nitrate  of  soda,  and  charcoal  is  em- 

ployed ;  the  residue,  after  deflagration,  being  treated  with 
liydrochloric  acid,  evaporated  to  dryness  to  render  tlie  sil- 

ica insoluble,  moistened  with  hydrochloric  acid  dissolved  in 
water,  filtered,  and  tested  for  bases  as  usual.  This  flux  may 
also  be  used  for  the  decomiiosition  of  insoluble  sulphates  of 
bariimi  and  strontium.  On  treating  the  residue  after  defla- 

gration with  cold  water,  and  filtering,  the  sulphuric  acid 
will  be  found  in  the  filtrate,  and  the  bases  on  the  filter  as 
carlionates. 

Fluxions  [from  Lat.  fla'xio,  a  flowing,  deriv.  of  flu'ere, 
fl/iixiim,  flow];  an  old  term  for  the  differential  and  integral 

calculus,  the  term  fluxion  being  applied  to  Sir  Isaac  Newton's 
conception  of  the  differential  or  derivative  which  occurs  in 
the  calculus.  From  this  point  of  view,  a  variable  quantity 
is  considered  as  one  which  is  constantly  growing,  or  being 
generated,  as  a  line  is  generated  by  the  motion  of  a  point. 
That  portion  of  the  quantity  or  line  which  has  been  gener- 

ated up  to  a  certain  time  is  called  a  fluent  (deriv.  of  Lat. 
fluere,  flow)  or  genitum  (deriv.  of  Lat.  gene.re,  beget),  while 
the  rate  at  which  it  is  being  generated  at  any  moment,  or 
the  infinitesimal  element  generated  in  an  infinitesimal  pe- 

riod of  time,  is  called  a  fluxion.  Thus  a  "genitum  "  corre- 
sponds to  what  is  now  called  an  integral,  and  a  fluxion  to  a 

differential  or  derivative. 
The  idea  of  fluxions  is  frequently  introduced  in  teaching 

beginners  the  calculus,  and  affords  one  of  the  best  illustra- 
tions of  its  principles.  But  it  should  not  be  forgotten  that 

it  is  only  an  example  of  an  application  of  the  calculus,  and 
quite  distinct  from  a  differential.  The  modern  conception 
of  the  subject,  founded  on  the  theory  of  limits  and  infini- 

tesimals, though  hard  to  acquire,  is  really  simpler  than  the 
conception  of  a  fluxion.  S.  Newcomb. 

Fly  [M.  Eng.  flie,  flege  <  0.  Eng.  flfige.  fleoge  ;  O.  H. 
Germ,  flioga  >  Germ.  Fliege] :  any  one  of  the  two-winged 

insects'of  the  order  Diptera  {q.  n).  The  eimimon  house-flies (most  of  which  belong  to  the  species  JIusca  dome.$tica)  lay 
their  eggs  in  horse-manure,  and  hence  proximity  to  a  stable 
is  apt  to  produce  an  abundance  of  these  nuisances.  The 
flesh-fly,  or  blow-fly,  Sarcophaga  carnaria.  lays  its  eggs  in 

meat  of  all  kinds.  '  The-  horse-flies  belong  to  the  genus  Ta- 
banus,  the  bot-flies  to  (Estrus  and  Hippobosca.     The  Hes- 
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sian  fly  is  not  a  true  fly,  but  a  hcmipterous  iusoot.  Many 

species  of  flies  are  to  be  repircled  as  beneficial,  as  they  ad 

as  scavengers  and  remove  niiii-li  noiscniK'  matter.  See  En- tomology. •'•  ■'■  "■• 

Fly-oatclicrs:  a  name  aii|ilie(l  at  first  to  birds  of  the  ge- 
nus .i/»vr /'■«/«(,  hut  uowa|i|ilii'd  to  a  large  number  of  Ameri- 
can birils   ue  of  wliich  are  of  the  above  genus.     They  are 

assigned  to  the  Ti/rmini'tlw  and  otlier  families  of  the  order 
Passeres.  They  are  distributed  in  many  genera.  These 
birds  all  have  the  habit  of  waiting  until  insects  come  near 

The  king:  of  the  fly-catchers. 

them,  when  they  dart  upon  them  with  wonderful  quickness. 
The  king-bird,  Tyrr/H^j/.s  camlinatuis,  is  one  of  the  best 

known  in  the  U.'  S.  The  Savannah  fly-catcher.  Jlilvulus savanna,  is  found  in  the  Southern  U.  S.  The  most  com- 
mon bird  of  the  family  in  Europe  is  the  so-called  spotted  or 

gray  fly-catcher,  which  is  a  common  summer  visitant  over 
the  whole  Continent  and  Great  Britain. 

FlyFiniarus:  a  parasitic  plant  (Einpusa  mi/.sca)  which 
.attacks  domestic  flies  and  often  destroys  great  numbers  of 
them,  especially  in  the  autumn  (Figure  A).  It  is  a  plant 
of  quite  sim|.ile  organization,  and  is  apparently  related  to 
the  Idack  moulds  (Mucoracete)  in  the  order  Conjugata>  of 
the  class  Cli/orophi/cece,.  It  is  now  included,  along  with  a 
number  of  related  species  (forty  or  more),  in  the  family  £n- 
tomophthoracetf.  The  fly  fungus  consists  of  short,  tubular 
threads  (Figure B)  which  grow  through  the  tissues  of  the  in- 

sect, and  at  length  push  through  its  skin,  where  small  termi- 

Fly-funfjus  :   A,  dead  fly  surrounded  by  spores  ;   B.  spore-bearing 
tliread  ;  C,  portion  of  tly  with  jjrolruding  spore-bearing  thrt^ads. 

nal  spores  are  produced  by  abstriction  (Figure  C).  Just  at 
the  time  when  this  happens  the  fly  fastens  itself  securely  to 
some  object,  swells  up.  iinil  dies.  In  a  short  time  the  spores 
fall  and  surround  the  insect  with  a  white  halo-like  jiowder 
(Figure  A).  Resting  spores  formed  by  conjugation  were  dis- 

covered l)y  Dr.  Winter,  but  tliey  have  rarely  been  seen  by 
other  oV)servers.     In  some  related  species,  as,  for  example. 

in  the  grasshopper  fungus  {E.  calupteni).  resting  snores  are 
very  numerous.  Chaeoes  E.  IJessey. 

Fly^rarc.  Emilie:  See  Carle.v,  Emilie. 
Flying:  [deriv.  of  verb////  <  M.  Eng. //(Vn../?ey«n,  ffe^ere  < 

O.  I'hig. .//«'//(/ /i  :  Goth,  flaug-  in  ux-flauyjan.  make  fly  away  : 
0.  II.  (ierm!//wyrt»  >  Slod.  Germ,  fiii-fji'ii.  <  Teuton. /i/ur/an] : 
the  motion  of  a  living  animal  through  the  air  when  propelled 
by  its  own  wings.  Among  vertebrates,  most  birds  and  all 
the  bats  possess,  and  the  pteroda(-tyl  and  some  other  fossil 
reptiles  once  possessed,  the  power  of  flight.  It  is  probable 
that  flying  fishes  also  have  a  limited  power  of  tnie  flight, 

the  pectoi'al  fins  serving  as  wings.  Many  insects  also  have 
the  ]jower  of  flying,  but  their  wings,  though  functionally 
analogous,  are  not  structurally  homologous  to  those  of  ver- 

tebrates. In  the  latter  the  wing  is  the  representative  of  the 
arm  and  hand  or  anterior  limb  of  other  vertebrates.  The 
so-called  flight  of  the  flying  squirrels,  flying  dragons,  etc.,  is 
by  no  means  a  true  flight.  The  parachutes  (not  wings)  of 
these  animals  eiuible  them  to  glide  safely  through  the  air, 

simply  prolonging  the  leap  of  the  creature,  or  at  most  join- 
ing to'  a  parac-huto-action  that  of  a  sail  or  a  kite. The  DKfchanics  of  flying  are  not  yet  well  understood.  In 

some  Ijirds  the  shape  of  tlie  quills  is  such  that  at  the  stroke 
of  the  wing  the  greatest  possible  surface  is  opposed  to  the 
air;  while  in  the  recovery,  or  expansion  of  the  wing,  the 
edge  of  the  quill-feather  is  opposed  to  the  air.  Bats  are 
thought  to  fold  the  wing  partially  iluring  the  recovery,  and 
the  same  may  be  true  of  some  insects,  and  even  birds.  The 
more  rapid  closure  of  the  wing  also  secures  a  greater  re- 

sistance from  the  air  during  the  stroke  than  can  be  offered 
during  the  expansion  of  the  wing. 

There  are  many  varieties  of  flight  among  birds ;  of  these 
among  the  )nost  remarkable  is  the  sailing  motion,  in  which 
the  wings  are  but  slightly  moved.  There  is  considerable 
doubt  as  to  the  means  by  which  such  birds  as  the  condor 
and  albatross  can  maintain  their  long  and  almost  motion- 

less ].)oise  in  the  air. 

Flying  Buttress:  See  Buttress. 
Flying  Dragon,  or  Flying  Lizard :  a  name  applied  to 

lizards  lielonging  to  the  genus  Draco  and  closely  allied  gen- 
era of  the  family  Agamithe,  in  which  the  ribs  are  elongated 

and  esseited,  supporting  lateral  expansions  of  membrane 
which  serve  the  animals  as  parachutes.  The  tyjje  of  the 
group  is  Draco  volans  of  the  Indian  Archipelago.  The  term 
flying  dragon,  in  addition  to  its  mythological  application, 
has  sometimes  been  applied  to  the  extinct  Pterodactylus. 

Flying  Fishes :  fishes  of  the  genus  Eroccetu.i  living  in 

large'  schools  in  the  open  sea.  They  will  "  fly "'  a  distance of  from  a  few  rods  up  to  about  an  eight li  of  a  mile,  rarely 
rising  more  than  4  feet  from  the  water.  Their  movements 
in  the  water  are  extremely  rapid.  The  sole  source  of  mo- 

tive power  is  the  action  of"  the  strong  tail  when  in  the  water. No  force  is  acquired  when  the  fish  is  in  the  air.  but  when  it 
rises  from  the  water  the  movements  of  the  tail  are  contin- 

ued until  the  whole  body  is  out  of  the  water.  When  the 
tail  is  in  motion  the  pectorals  seem  to  be  in  a  state  of  rapid 
vibration,  but  this  is  apparent  only,  and  is  due  to  the  resist- 

ance of  the  air  to  the  movements  of  the  fish.  W^hile  the  tail 
is  in  the  water  the  ventral  fins  are  folded.  A,Vhen  the  ac- 

tion of  tlie  tail  ceases  the  ventrals  are  spread  and  held  open. 
They  are  not  used  as  wings,  but  rather  as  parachutes.  When 

the  'fish  begins  to  fall  the  tail  touches  the  water,  when 
its  motion  again  begins,  and  with  it  the  apparent  move- 

ment of  the  pectorals.  The  fish  is  thus  able  to  resume 
its  flight,  which  it  finally  finishes  with  a  splash.  When  in 
the  air  it  resembles  a  large  dragon-fly.  The  motion  is  very 
swift — at  first  in  a  straight  line,  but  later  deflected  in  a 
curve.  It  has  no  relation  to  the  direction  of  the  wind. 
When  a  vessel  is  passing  through  a  school  of  these  fishes 

they  spring  up  before  it.  flying  in  all  directions  like  grass- 
hoppers in  a  meadow-.  About  thirty  species  of  flying  fishes 

are  known,  ten  of  them  being  fountl  in  the  North  Atlantic. 
The  largest  species,  E.coccetus  caUfornicns.  of  llie  California 

flying  fish,  reaches  a  length  of  18' inches:  the  others  range from  6  inches  to  a  foot.     All  are  excellent  food-fishes. 
David  S.  .Iordan. 

Flying  Fox  :  a  name  sometimes  given  to  the  Gahropifhe- 
cus(see  Fi.vixo  Lemurs),  but  more  frequently  applied  to  the 
fox-bats,  or  large  fruit-eating  bats  of  the  genus  Pteropm. 

Flying  Gnr'nanl :  See  Dactylopterus. 
Flying  Lemurs,  or  Colugos:  a  name  often  applied  to 

two  curious  insectivorous  mammals,  (ialceopit/ieni.t  volans 
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and  O.  philippensis;  chiiractcrized  by  a  thin  iiininliraiie  ex- 

tending from  tiie  i'ore  to  tlie  liind  legs,  luid  theiicu  to  tlie  tip 
of  the  tail.  When  fully  extt'iide<l  tins  iiicmbraiie  fonns  so 
effectual  a  paracliute  that  the  uiiiiiials  can  pass  over  dis- 

tances of  200  feet,  with  a  descent  of  aliout  50.  They  are 
nocturnal  in  lialiit,  and,  like  bats,  sleep  hanging  head  down- 

ward. They  inhaljit  the  forests  of  the  Malay  Peninsula, 
Borneo,  Sumatra,  and  the  Philippine  islands.  See  I.nsec- 
TivoRA.  p.  A.  Lucas. 

FIyilia:-iiiacllines:  machines  and  ajiparatus  employed 
by  man  in  the  navigation  of  the  air,  and  distinguished  from 
balloons  by  the  fact  that  they  depend  for  support  solely 
upon  their  own  efforts,  precisely  as  birds  do.  Since  the  arti- 

cle on  the  general  subject  of  AiSnoNAUTics  (g.  v.)  was  written 

progress  of  notable  extent  has  been  made  in  the  construc- 
tion of  flying-machines.  The  basis  of  this  advance  is  the 

work  of  inventors  like  Hargreaves  and  Maxim  and  Lilien- 
dahl,  and  the  scientific  researches  of  Langiey  and  others. 
The  inventors  have  established  the  fact  of  the  possibility  of 
constructing  steam-engines  and  other  forms  of  motor  weigh- 

ing from  3  to  5  or  6  lb.  per  horse-power,  and  the  latter  have 
proved  the  practicability  of  securing  ample  supporting 
power  at  high  speeds  by  the  action  of  the  aeroplane  alone, 
with  no  greater  impelling  power  than  is  required  for  the 
forward  motion  of  the  machine.  Flying  has  now  been 
actually  accomplished  by  Ixith  Maxim  and  Langiey,  and  a 
soaring  flight,  without  other  impulsion  than  that  given  at 
the  start  by  running  or  by  drifting  downward  for  some  dis- 

tance, has  been  effected  very  successfully  by  Liliendahl. 
The  question  of  the  possibility  of  artificial  flight  by  means 

of  flying-machines  has  been  seen  to  have  long  ago  become 

settled  affirmatively.  Langley's  and  Maxim's  experiments 
jirove  that  the  resistance  to  forward  motion  with  well-shaped 
forms  is  insignificant.  The  former  has  shown  conclusively 
that  ample  supporting  power  at  high  speeds  may  be  obtained 
with  aeroplanes,  and  that,  within  what  are  regarded  as  prac- 

tical limits,  the  power  demanded  for  impulsion  is  lower  at 
the  higher  than  at  the  lower  speeds.  It  has  been  well  settled 
that  the  power  demanded,  as  a  maximum,  is  about  1  horse- 

power for  35  lb.  weight,  and  it  is  known  that  birds,  within 
these  limits,  can  usually  carry  50  per  cent,  of  their  own 
weight  as  load.  It  is  further  shown  by  both  Maxim  and 
Tjangley  that  it  is  perfectly  practicable  to  build  steam-ma- 

chinery weighing  but  a  fraction  of  the  limiting  weight  for 

any  stated  power  and  on  a  scale,  in  the  case  of  i\Iaxim"s 
machine,  of  several  hundred  horse-power.  Hargreaves  has 
made  fourteen  model  flying-machines  which  actually  fly, 
and  over  distances  of  several  hundred  yards.  Maxim,  July 
31, 1894,  flew  about  100  yards,  and  was  stopped  by  the  spring- 

ing of  his  guide-arms.  Langley's  machine  flew  900  feet, 
Dec.  13, 1894.  Liliendahl's  soaring  flight  has  attained  1,500 feet. 

Liliendahl's  apparatus  is  simply  a  set  of  wings  and  a  tail 
fitted  to  the  person,  and  manipulated  in  such  manner  as  to 
take  advantage  of  the  supporting  power  of  the  atmosphere 
acting  on  aeroplanes,  while  retaining,  for  considerable  dis- 

tances, an  initially  imparted  velocity. 
Maxim's  machine  consists  of  a  f  ranu-work  of  seamless  steel 

tubes  of  varying  sizes,  connected  with  a  square  frame  of 
white  cloth,  50  feet  by  50  feet  at  the  top,  and  all  starting 
from  and  neatly  connected  with  an  inclined  wooden  plat- 

form, built  of  narrow  strips  of  wood — very  strong,  but  very 
light.  The  platform  measures  8  feet  wide  by  40  feet  long. 
The  large  cloth  frame  is  the  aeroplane.  There  is  also  an 
aeroplane  above  the  platform  and  ten  additional  side  aero- 

planes or  wings,  five  on  either  side,  and  yet  another,  which 
surmounts  the  entire  structure.  Tlie  area  of  the  nuiin  aero- 

plane is  3,874  sq.  feet ;  of  the  small  one,  136  feet ;  and  of  the 
bottom  of  the  car  or  platform,  140  feet.  With  the  rudders 
and  wings  added  the  total  area  is  about  6,000  sq.  feet. 
Rudders  and  wings,  like  all  the  other  aeroplanes,  are 

made  of  a  specially  woven  cotton-cloth,  .so  fine  in  texture 
that  it  is  impossible  to  blow  through  it,  and  mounted  on  a 
strong  but  extremely  light  framework  of  hollow  steel  tubes. 
All  these  aeroplanes  are  inclined  at  the  angle  which  gives 
the  most  support,  condjined  with  the  least  resistance,  to  for- 

ward motion. 
The  screws  are  17  ft.  11  in.  in  length,  5  feet  wide  at  the 

ends,  and  23  inches  at  the  waist.  They  are  made  of  Amer- 
ican yellow  pine,  covered  with  canvas,  and  are  painted  a 

pale,  blue,  the  paint  having  been  sandpapered  to  perfect 
smofithness,  and  in  order  to  reduce  the  skin  fraction  to  a 
point  at  which  it  becomes  negligible.     There  are  two  com- 

pound steam-engines,  weighing,  wilh  their  steam-generator, 
approximately  1,900  lb.,  and  capable  of  developing  300 
horse-power.  A  compound  engine  has  been  constructed, 
the  high-pressure  cylinders  of  which  are  5  inches  in  diame- 

ter, wilh  a  12-inch  stroke.  The  low  pressure  is  8  inches  in 
diameter,  with  a  13-inch  stroke.  The  piston  speed  is  800 
feet  per  minute. 
The  boiler  is  inclosed  in  a  hou.se  8  feet  long,  8  feet  wide 

at  the  base,  atul  6  feet  high.  The  sides  of  this  house  are 
made  of  asbestos-clotli,  and  the  frame  and  top  of  thin  iron. 
There  are  7,600  naphtha  gas-burners,  which  can  be  instantly 
ignited  or  extinguished,  or  increased  from  a  tiny  glimmer 
to  full  flame.  The  boiler  has  000  tubes  which  are  8  feet 
long,  and  300  tubes  which  are  4  ft.  10  in.  long.  These  tubes 
are  ̂   inch  external  diameter,  and  j  mm.  or  ̂ g  inch  in  thick- 

ness. They  are  curved  and  joined  to  a  steam-drum  10  inches 
in  diameter  and  8  feet  long,  where  the  water  and  steam  are 
separated,  the  water  again  passing  through  the  boiler  and  the 
steam  passing  to  the  engine.  There  are  also  some  300  or  400 
smaller  tubes  constituting  a  feed-water  heater.  In  order  to 
lirevent  the  tubes  from  being  injured  by  the  great  heat  of  the 
fire,  a  forced  circulation  is  employed.  The  boiler  is  designed 
for  a  pressure  of  410  lb.  to  the  square  inch ;  the  engine,  at 
335  lb.,  has  developed  300  brake  horse-power.  The  machine 
carries  600  lb.  of  water  and  200  lb.  of  naphtha.  The  con- 

sumption of  naphtha  is  about  1  lb.  per  horse-power  per hour. 

This  machine,  on  July  31.  1894,  rose  from  the  earth, 
carrying  its  inventor  and  two  assistants,  and  flew  300  feet  or 
more,  and,  as  the  first  instance  of  actual  flight  by  man,  this 
will  undoubtedly  be  forever  recorded  among  the  remarkable 
dates  of  chronology.  The  construction  of  the  steam-engine, 
of  the  boiler,  and  of  the  flying-machine  itself,  will  each  be 
reckoned  as  wonderful  triumphs  of  the  inventor.  The  speed 
attained  on  the  occasion  referred  to  above  was  about  50 
miles  an  hour.  The  lifting  power  of  the  machine  was  about 
5  tons.  Were  the  machinery  of  the  largest  contemporary 
steamship  constructed  of  similar  proportions  of  weight  to 
power,  it  would  generate  more  than  ten  times  as  much 
power  as  at  present — about  350,000  horse-power. 

Prof.  Langley's  first  attempt  at  flight  was  made,  success- 
fully, on  the  afternoon  of  Dec.  8,  1894.  The  machine  is  an 

aeroplane  driven  by  screw  propellers  and  impelled  by  a 
small  steam-engine  of  marvelous  lightness  and  power.  The 
machine  is  13  feet  in  length  and  8  feet  wide,  and  has  two 
sets  of  wings,  the  forward  and  main  pair  of  about  double 
the  spread  of  the  after  set.  The  hull  of  this  air-ship  is 
made  largely  of  aluminium  ;  it  is  4  feet  in  length,  2  feet 
wide,  and  weighs  3  lb.  The  aeroplane  wings  are  made  of  a 
very  light,  strong,  and  stiff  framing,  covered  with  thin  but 
strong  cloth.  The  details  of  this  construction  have  not  yet 
been  fully  described  by  its  inventor,  but  it  is  generally  be- 

lieved that  it  possesses  the  elements  of  successful  aerial  loco- 
motion. R.  H.  Thurston. 

Flyiiisr  Plialan'ger  [from  Fr.  jilialanger.  deriv.  of  j)ha- 
hini/e,  phalanx,  via  Lat.  from  (ir.  i))aAo7j]  :  any  one  of  sev- 

eral marsupials  of  Australia  and  the  neighboring  islands. 
They  are  surprisingly  like  the  flying  squirrels  in  appearance 
and  habits,  and  are,  in  fact,  the  marsupial  representatives 
of  those  squirrels.  The  species  are  rather  numerous.  The 
largest,  the  Pefaurus  flavirentei:  is  30  inches  long,  and  its 
tail  measures  18  inches.  The  smallest,  Acrobafes pygmceus, 
is  2  inches  long,  and  its  tail  is  of  the  same  length.  One 
of  the  most  beautiful  of  these  creatures  is  the  Belideus  ariel. 

Flying  S(|uid  :  a  name  given  to  the  Cephalopods  of  the 
genus  0 III nuif:/ replies,  of  winch  there  are  many  species 
known,  varying  in  length  from  an  inch  to  4  feet.  They  have 
the  power  of  leaping  from  the  water,  whence  the  name. 
They  are  preyed  upon  by  sperm-whales,  birds,  and  fishes, 
and  are  largely  employed  as  bait  by  fishermen. 

Flying  Sqnirrt'l :  any  animal  of  the  genus  Sciuropteriis 
(family  Sciuridw),  chai'acterized  by  a  hairy  exjiansion  of  the 
skin  between  the  fore  and  hind  limbs  by  which  the  animal 
is  enabled  to  glide  from  tree  to  tree  in  very  prolonged  leaps. 
The  tail  also  aids  to  support  it  in  the  air.  The  common 

species  of  the  U.  S.  is  <S'.  vohtcella. 
Fly-wlieel :  a  balance-wheel :  a  heavy  wheel  carried  on 

the  main  shaft  of  a  steam-engine,  or  attached  to  other  ma- 
chinery, for  the  purpose  of  securing  a  steady  motion  where 

the  power  and  the  load  are  not  in  precise  equilibrium  at  all 
times.  It  insures  the  comparatively  slow  variation  of  speed 
about  a  mean  value  which  is  usually  that  proposed  for  the 
regular  working  of  the  machine.     In  the  steam-engine  the 
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variations  of  onergy  aoMiifj  on  the  wheel,  and  alisortji'il  or 
given  out  by  it,  eoine  in  part  from  the  varying  elTorl  of  llic 
steam  in  the  cyliniler.  in  part  from  the  varying  turning 
power  of  tlie  ]iiston  acting  on  tlio  crank  and  its  sliaft,  and 
in  part  from  variations  of  the  hiad  driven  by  the  engine. 
Tlie  latter  is  called  an  external  variation  of  load  ;  tlie  olliers 
arc  internal.  In  its  operation  tlie  varying  speed  determines 
the  enerey  stored  in  tlie  revolving  rim  of  the  wheel,  and "■'  W  r' 

2,9
  "• 

measure  and  balance  the  differences  between  the  power  ex- 
erted by  the  engine  at  the  given  instant  and  the  work  ab- 

sorbc'd  by  the  load.  In  a  eotton-niill  the  variations  in  these 
difTerences  of  etfort  and  resistance  are  due  to  iiitcmal  varia- 

tions of  effort;  in  a  rolling-mill  they  are  consequent  upon 
the  rapid  and  great  variations  in  the  resistance  of  the  rolls. 

R.  H.  Thurston. 

Fo,  or  T»h.  iilso  Fo-lo  [Chinese  <  older  Chinese  Bod, 
from  Sanskr.  Jiiuldha] :  the  Chinese  equivalent  of  Uurdiia 
(g.  v.).  Hence  Buddhism  as  it  exists  in  China  is  .sometimes 
called  Fohism,  and  the  votaries  of  Buddhism  Foliiais. 

Focus  [Lat.,  hearth,  fireplace] :  a  point  at  which  rays  of 
light  meet  after  deviation  by  a  lens  or  mirror. 

Focus  of  a  Conic  Section. — A  point  on  the  principal  axis 
through  which  a  doulde  ordinate  to  that  axis  is  equal  to  the 
parameter.  The  ellipse  and  hyperbola  have  each  two  foci, 
and  the  parabola  has  one.  In  all  the  conic  sections  the 
foci  possess  the  remarkable  property  that  they  are  the  only 
points  in  the  plane  of  the  curve  from  which  the  distance  to 
any  point  of  the  curve  can  be  expressed  rationally  in  terras 

of 'the  abscissa  of  that  point.  The  nanie/oci  was  given  to these  points  from  the  property  that  rays  of  light  proceeding 
from  one  focus  and  reflected  from  the  curve  pass  through 
the  other  focus.  In  the  ellipse  rays  of  light  from  one  focus 
reflected  from  the  curve  pass  directly  through  the  other 
focus;  in  the  hyperbola  rays  of  light  from  one  focus  re- 
fleeted  from  the  curve  take  such  directions  that  on  being 
produced  backward  they  will  pass  through  the  other  focus : 
in  the  parabola  a  second  focus  on  the  principal  axis  at  an  in- 

definite distance  may  be  supposed,  in  which  case  rays  from 
either  focus  reflected  by  the  curve  will  go  to  the  other  focus. 
In  the  last  case  rays  from  the  second  focus  are  parallel  to 
the  principal  axis,  and  after  reflection  they  go  to  the  first 
focus;  rays  from  the  first  focus  are  parallel  to  the  principal 
axis  after  reflection.  If  either  of  these  curves  is  revolved 

about  its  principal  axis,  it  will  generate  a  surface  of  revolu- 
tion whose  foci  are  identical  with  tliose  of  the  generating 

curve.  Rays  of  light  from  either  focus  of  such  a  surface 
will  bo  reflected  from  the  surface  in  accordance  with  the 
laws  already  explained. 

Focus  of  a  Lens  or  Mirror. — The  point  from  which  rays 
of  light  proceed  before  being  deviat&l  by  a  lens  or  mir- 

ror is  called  a  radiant  point :  if  the  rays  converge  before 
deviation  they  must  be  produced  beyond  the  lens  to  meet, 
and  this  point  of  meeting  is  called  a  i4rtual  radiant.  The 
point  at  which  the  rays  meet  after  deviation  is  called  a /oc«s ; 
if  the  deviated  rays  diverge  after  deviation  they  must  be 
produced  backward  to  meet,  and  this  point  of  meeting,  is 
called  a  virtual  focus.  The  radiant  point  and  focus  are 
reciprocal  :  that  is,  if  the  focus  be  taken  as  a  radiant,  the 
radiant  will  become  the  focus.  Any  two  points  so  related 
with  respect  to  a  lens  or  mirror  are  called  conjugate  foci. 
The  principal  focus  of  a  lens  or  mirror  is  the  focus  that 
corresponds  to  rays  parallel  to  the  axis.  In  this  case  the 
radiant  point  is  on  the  axis  at  an  indefinite  distance.  Rays 
proceeding  from  the  principal  focus  are  so  deviated  as  to  be 
parallel  to  this  axis.  In  this  case  the  focus  is  on  the  axis  at 
an  indefinite  distance.  In  all  eases  the  conjugate  foci  are 
on  a  line  through  the  optical  center  of  the  lens  or  mirror. 
Fodder :  See  Forage. 

Foetus  [Lat.  fetus,  foita.f.  the  bringing  forth,  offspring, 

fruit,  connected  with  fenrndns,  fruitful, /f<M'ra,  generation, 
/cwMS,  interest,  and  j)rolialily  from  I.-E.  root  dhei-,  dhe-, 
suck,  suckle,  repr.  in  finiina,  efiKvi,  etc.]  ;  the  name  given  to 
the  young  of  viviparous  animals  during  the  greater  part  of 
their  existence  before  birth.  The  intra-uterine  life  of  tlie 
human  product  of  conception  is  divided  into  three  epochs; 
the  stage  of  the  ovum,  of  the  embryo,  and  of  the  fostus. 

To  t!he  stage  of  the  ovtim  belong  the  first  two  weeks  of 
existence,  including  the  ]icriod  from  the  moment  of  conci'p- 
tion  to  the  formation  of  the  rudiments  of  the  future  being. 
The  details  of  this  blastodermic  stage,  as  it  is  also  frequently 

termed,  for  man  are  largely  conjectural,  founded  upon  the 
observations  upon  Ihi-  lower  animals,  since  the  youngest 
well-authenticated  human  ovum  examined  was  already 
probably  twelve  days  old. 

The  embryo  stage  embraces  from  the  second  to  the  close 
of  the  fourth  week,  the  period  of  greatest  developmental 
a<:livity,  during  which  the  principal  organs  are  established 
and  t  he  jirovisional  division  effected  by  transient  embryonal 
structures,  as  the  somites,  visceral  arches,  etc.  (see  Embry- 
oLO(iv),  is  replaced  by  the  permanent  differentiation  result- 

ing in  the  definite  form  of  the  foetus. 
The  transition  of  the  embryo  into  the  foetus  occurs  gradu- 

ally, and,  although  the  demarkation  is  somewhat  arbitrary 
and  conventional,  it  may  be  assumed  to  take  place  when 
the  embryo  reaches  a  length  of  between  Ki  and  16  mm., 
or  at  about  the  beginning  of  the  fifth  week.  Before  this 
period  the  app'earance  of  the  human  embryo  is  insufficient 
to  distinguish  it  with  certainty  from  similarly  advanced 
embryos  of  other  mammals;  after  attaining  a  length  of 
16  mm.,  on  the  contrary,  the  distinctly  human  features  are 
.so  pronounced  that  the  recognition  of  the  embryo  as  that 
of  man  is  no  longer  uncertain. 

While  for  the  accurate  descriptions  of  the  anatomist  ad- 
herence to  the  foregoing  stages  is  desirable,  for  general 

purposes  it  is  unnecessary,  and  the  term  fa'tus  will  here  be 
employed  as  denoting  the  young  animal  without  strict  re- 

gard to  its  embryonal  and  fa?tal  stages.  The  early  stages 
of  the  ovum  and  the  fundamental  embryological  processes 

having  been  described  in  the  article  Embryology,  a  con- 
sideration of  the  external  characteristics  of  the  human 

foetus  will  here  claim  attention. 
In  its  earliest  stages  the  human  foetus  is  only  slightly 

bent.  At  the  end  of  fifteen  to  twenty  days  the  head  com- 
prises the  expanded  brain-vesicles  and  the  imperfectly 

formed  series  of  visceral  arches ;  the  heart  appears  as  a  sig- 
moid tube,  and  the  widely  open  gut  is  in  free  communica- 

tion with  the  large  umbilical  vesicle. 
Very  soon  (by  the  twenty-third  day)  the  embryo  becomes 

markexlly  flexed,  so  that  its  cephalic  and  caudal  extremities 
are  brought  into  contact.  The  completion  of  the  visceral 
arches  and  the  appearance  of  limb-buds  also  mark  this 
stage.  Toward  the  end  of  the  fourth  week  the  head,  which 
mean  while  has  assumed  conspicuous  proportions,  becomes  less 
acutely  bent,  and  shows  indications  of  the  beginning  of  the 
return  to  the  more  erect  position  which  later  follows.  Coin- 
cidently  with  these  changes  the  eye  and  the  ear  become  more 
prominent,  the  external  portions  of  the  auditory  apparatus 
appearing  as  the  persistent  first  visceral  cleft,  the  remaining 
furrows  gradually  disappearing. 

By  the  fourth  week  the  extremities,  which  very  early  ap- 
pear as  flattened  projections,  are  well  advanced,  the  sepa- 

ration of  the  upper  limb  into  the  arm,  the  forearm,  and  the 
hand,  witli  an  indication  of  the  division  into  fingers,  having 
been  established.  The  upper  extremity  first  develops,  and 
consequently  anticipates  in  its  differentiation  the  lower 
limb  ;  the  formation  of  the  fingers  and  toes  is  not  completed 
until  about  the  ninth  week. 

The  series  of  visceral  arches  mentioned  play  an  important 
role  in  the  development  of  the  face,  since  by  the  growth 
and  specialization  of  these  structures  the  boundaries  of  the 
nasal  and  oral  cavities  are  largely  formed.  In  man  four 
pairs  of  these  arches  exist;  the  first  becomes  partially  cleft 
into  the  upper  or  maxillary  and  the  lower  or  mandibular 
division  ;  union  and  fusion  of  the  lower  projections  con- 

tribute the  tissues  from  which  the  inferior  boundary  of  the 
mouth  is  derived,  the  upper  border  being  formed  by  the 
union  of  the  superior  divisions  of  the  arches  with  a  central 
nasal  process.  When  the  fusion  of  these  parts  is  imperfect, 
the  originally  distinct  processes  remain  separated  by  a  fis- 

sure of  greater  or  less  extent ;  this  defect  constitutes  hare- 
lip, wliich  may  be  single  or  double  according  to  the  extent 

of  the  faulty  union. 
In  the  eiirly  embryo  immediately  in  front  of  the  lower 

visceral  arches  lies  a  conspicuous  and  tortuous  projection, 
due  to  the  underlying  primitive  heart ;  somewhat  later,  by 
the  fourth  week,  the  cardiac  elevation  has  been  completely 
overshadowed  by  the  distension  of  abdominal  walls,  caused 
by  the  relatively  excessive  size  of  the  foHal  liver,  which  at 
this  period  occujiies  a  large  portion  of  the  entire  body-cavity. 

After  the  third  month  the  fa?tus  is  developmentally  com- 
plete, the  increase  in  its  general  bulk  resulting  from  the 

growth  and  perfecting  of  the  parts,  wliich  by  this  time  have 
lieen  established,  and  not  by  the  addition  of  new  structures. 
TIk'  rate  of  growth  is  very  rapid  during  the  third,  fourth. 
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fifth,  anil  especially  sixth  months,  the  weight  of  the  fcetus 
within  this  time  increasing  over  a  hundredfold.  While  the 
size  and  weight  of  the  healthy  foetus  are  liable  to  consider- 

able variation,  tlio  table  given  herewith  represents,  accord- 
ing to  Heeker,  the  average  weight  of  the  fa^tus  : 

Third  month,  11  grammes.  Seventh  month,  1,318  grammes. 
Fourth     "  57       "  Eighth        "       1,569 
Fifth       "       384      "  Ninth  "       1,971 
Sixth        "        634       "         • 

The  nutrition  of  the  fcetus  during  the  earlier  weeks  is 
carried  on  by  the  absorption  of  nutritive  tissue-juices  de- 

rived from  the  surrounding  structures ;  by  the  end  of  tlie 

third  month  the  respiration  and  nutrition  of  the  fa^tus  are 
provided  for  by  the  formation  of  the  placenta  (see  Emhry- 
oloqy),  by  means  of  which  the  blood  of  the  fn?tus  is 
brought  into  intimate  relation,  but  not  actual  contact,  with 
the  maternal  circulation,  thus  affording  the  opportunity  for 
interchange  and  absorption. 

The  placenta  is  the  organ  for  the  purification  of  the  blood 
before  birth,  and  is  connected  with  the  body  of  the  fcetus 
by  means  of  the  important  umbilical  blood-venselx,  the  two 
arteries,  and  the  single  vein.  The  arteries  return  the  venous 
current  from  the  fcetus  to  the  placenta,  and  the  umbilical 
vein  carries  the  freshly  oxygenated  blood  back  to  the  foetus. 
The  renewed  blood  passes  first  to  the  liver,  and  after  trav- 

ersing this  organ  is  emptied  into  the  great  inferior  cacal 
vein,  which  in  time  pours  its  blood-stream  (composed  of 
blood  returned  from  the  lower  half  of  the  body  as  well  as 
from  the  liver)  into  the  right  auricle  of  tlie  heart.  Notwitli- 
standing  the  large  size  of  the  liver,  this  organ  during  the 
later  months  of  gestation  is  unable  to  receive  the  etitire 
volume  of  blood  returned  from  the  placenta  by  the  umbil- 

ical vein  ;  in  consecjuence,  it  becomes  necessary  to  establish 
an  additional  path  by  which  the  excess  of  blood  may  reach 
the  vena  cava  on  its  journey  to  the  foetal  heart ;  relief  is 
afforded  by  the  formation  of  a  new  blood-channel,  the 
ductus  venosus.  which  extends  between  the  umbilical  vein 
and  the  inferior  caval  vein ;  througli  this  canal  a  large  part 
of  the  blood  brought  by  the  umbilical  vein  from  the  pla- 

centa is  directly  carried  into  the  venous  current  returning 
from  the  lower  half  of  the  body. 

The  foetal  circulation  is  characterized  by  peculiarities  in 
the  course  of  the  blood-current  rendered  possible  by  the 
existence  of  passages  which  disappear  shortly  after  birth. 
One  of  these  channels,  the  ductus  venosus,  has  already  been 
mentioned  ;  another  exists  as  an  opening  (the  foramen  ovale) 
in  the  interauricular  partition  of  the  heart  through  wliich 
the  blood-current  brought  by  the  inferior  cava  and  guided 
by  the  Eustachian  valve  passes  directly  from  the  right  into 
the  left  auricle.  Again,  the  limited  capacity  of  the  unex- 
panded  foetal  lungs  is  uneciual  to  the  reception  of  the  entire 
blood-stream  carried  by  the  pulmonary  artery,  a  condition 
necessitating  the  establishment  of  an  additional  means  of 
carrying  off  the  excess;  this  is  provided  for  by  the  ductus 
arteriosus,  a  short  cut  placed  between  the  pulmonary  artery 
and  the  descending  aorta,  by  means  of  which  channel  most 
of  the  blood  forced  from  the  right  ventricle  finds  passage 
into  the  descending  current  distributed  by  the  aorta  to  the 
lower  half  of  the  body.  Before  passing  into  the  lower  limbs 
the  blood-stream  is  divided,  a  large  part  entering  the  hypo- 

gastric arteries  (the  direct  intrafoetal  continuations  of  the 
umbilical  arteries)  and  returning  to  the  placenta,  while  the 
remaining  smaller  part  supplies  the  lower  limbs.  It  will  be 
seen  from  the  foregoing  that,  after  leaving  tlie  liver,  at  no 
point  within  the  circulation  of  the  foetus  is  the  blood-cur- 

rent composed  of  strictly  arterial  blood,  but  that  the  various 
organs  are  supplied  by  blood  more  or  less  contaminated  with 
that  already  in  use. 

After  birth,  with  the  cessation  of  the  placental  circulation 
and  the  establishment  of  jiulmonic  respiration,  the  blood- 
current  is  limited  to  the  paths  definitely  followed  through- 

out life,  the  temporary  channels  afforded  by  the  ductus 
venosus,  the  foramen  ovale,  the  ductus  arteriosus,  and  the 
hypogastric  arteries  becoming  obliterated,  and  remaining 
during  life  as  atrophic  structures. 

The  contractions  of  the  fretal  heart  are  more  frccjuent 
than  those  of  the  child  after  birth,  from  135  to  145  beats 
per  minute  on  the  average  taking  place.  While  by  no  means 
always  so,  yet  the  heart-beats  are  usually  more  frequent 
when  the  foetus  is  of  the  female  sex.  This  fact  has  been 
utilized  in  predicting  the  sex  of  the  fcetus ;  in  about  66  per 
cent,  of  cases  where  the  contractions  number  less  than  135 
per  miimte  the  foetus  proves  to  be  male,  while  about  an 

equal  proportion  prove  to  be  female  when  the  pulsations 
exceed  145  per  minute. 

During  intra-uterine  life  the  sustenance  of  the  frotus  is  car- 
ried on  by  the  nutritive  materials  absorbed  from  the  ma- 

ternal blood;  the  digestive  glands  consi-cpientlv  remain 
imperfectly  developed  until  called  into  functional  activity 
by  the  ingestion  of  food.  Secretimi  and  excretion  are  car- 

ried on  by  the  cutaneous  glands  and  the  kidnevs,  asevidenced 
by  the  sebaceous  material  covering  tlu^  surface  of  the  fcetus 
and  the  urine;  the  latter  is  first  collected  within  the  allan- 
tois,  and  later,  together  with  the  contents  of  the  digestive 
canal,  expelled  into  the  amniotic  fluid,  by  which  the  fcetus 

is  surrounded  during  the  later  months  of  "its  sojourn  within the  uterus.  At  the  time  of  birth  the  fcetus  possesses  an 
average  length  of  from  30  to  21  inches  and  an  average 
weight  of  about  7  lb.  For  the  details  of  tlie  |irocesses  con- 

nected with  the  early  formation  of  the  embrvo  and  fcetus 
see  Embryology.  G.  A.  Piersol. 

Foarg:ia,  fod'jaa :  town  of  Southern  Italy ;  capital  of 
province  of  same  name  (see  map  of  Italy,  ref.  6-G) ;  75 
miles  by  rail  N.  W.  of  Bari ;  the  seat  of  a  bishopric.  It  is 
a  beautiful  city,  situated  in  the  rich  plain  of  Apulia,  of 
which  it  is  the  commercial  center.  A  celebrated  fair  is  held 
here  annually  May  9-30.     Pop.  (1895)  45,700. 

Fo^-liorn :  See  Fog-signals. 

Fo'g-o  :  a  port  of  entry  of  Newfoundland,  and  capital  of 
Fogo  island  district ;  122  miles  N.  W^  of  St.  John's.  Lat. 
of  Fogo  Cape,  49°  41'  N.,  Ion.  54"  W.  It  has  important fisheries  and  considerable  trade.     Pop.  800. 

Fogo,  or  Fuego,  fwa'go :  one  of  the  Cape  Verde  Islands 
(q.  ('.) ;  consists  of  a  single  volcanic  cone  rising  9,157  feet 
above  the  sea,  and  surrounded  at  the  base  with  a  steej)  wall  of 
immense  lava-blocks.  Area,  171  sci.  miles.  The  soil  is  ex- 

tremely fertile,  and  produces  grain,  wine,  fruits,  and  tobacco 
of  the  very  first  quality.  But,  besides  suffering  occasionally 
from  the  eruptions  of  the  volcano,  that  in  1847  being  very 
destructive,  the  island  lacks  water,  and  the  droughts  are 
sometimes  so  prolonged  as  to  cause  famine,  during  which 
thousands  of  the  inhabitants  are  starved  to  death.  Before 
1834  the  population  numbered  about  17,000,  but  in  the  three 
dry  vears  it  sank  to  5.600,  and  it  has  risen  very  slowly  since, 
beconiing  16,004  in  1885. 

Fogs  [of  Scandin.  origin  ;  cf.  Dan.  fog.  drift,  spray,  show- 
er, stnrni ;  Icel. /oA-.  spray,  drift]  :  clouds  at  the  surface  of 

the  earth.  They  are  produced  by  the  condensation  of  the 
vapor  of  the  atmosphere  into  liquid  particles  of  extreme 
minuteness.  De  Saussure  thought  these  particles  were  vesi- 

cles, and  not  solid  globules,  ancl  that  their  suspension  in  the 
atmosphere  was  due  to  the  rarefaction  of  the  air  within 
them,  caused  by  the  radiant  heat  absorbed  from  the  sun. 
But  later  meteorologists  do  not  subscribe  to  this  hypothesis — 
first,  because  it  is  impossible  to  conceive  of  any  operation  of 
nature  by  which  such  hollow  globules  could  be  formed  ;  and, 
secondly,  the  formation  of  the  rainbow  is  in  strict  accord- 

ance with  the  laws  of  the  refraction  of  liglit  from  solid  glob- 
ules. Furthermore.  Plateau  of  Ghent  has  shown  by  a  very 

ingenious  experiment  that  the  particles  of  fog  do  not  con- 
tain air.  For  this  purpose  he  filled  a  glass  tube,  closed  at 

one  end,  with  cold  water ;  then  gradually  inverted  it  with 
such  precaution  that  the  water  was  sustained  in  the  tube  by 
the  pressure  of  the  atmosphere.  Under  the  mouth  of  this 
tube  was  placed  a  rising  column  of  steam  or  visible  vapor, 
which  was  condensed  by  the  surface  of  cold  water  with 
which  it  came  in  contact.  The  contractile  power  of  the  bub- 

bles would  in  this  case  eject  any  air  which  might  be  con- 
tained in  them  into  the  column  of  water,  where  its  presence 

would  in  due  time  be  made  manifest,  especially  by  the  aid 
of  a  magnifying-glass.  Xo  air  was  found  by  this  experiment. 
The  suspension  of  the  cloud  is  due  to  the  extreme  fineness 
of  tlie  globules,  and  also  perhaps  slightly  in  the  daytime  to 
the  higher  temperature  of  the  air  which  surrounds  them. 
The  rising  of  a  fog  from  the  surface  of  the  earth  is  evidently 
due  to  the  latter  cause,  when  the  source  of  vapor  is  cut  off. 

A  fog  is  produced  when  a  gentle  current  of  warm  air  sur- 
charged with  moisture  passes  over  a  coIcKt  surface,  as  is  the 

case  especially  on  the  lower  Mississippi  river  during  the 
prevalence  of  a  warm  southerly  wind  in  the  early  spring. 
At  this  season  of  the  year  the  water  of  the  lower  river,  hav- 

ing come  from  a  northern  latitude,  is  much  colder  than  the 
air  above  it,  and  hence  a  precipitation  of  the  vapor  takes 

place. 
A  fog,  however,  is  not   produced  in  absolutely  still  air 
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even  when  i-cslinj;  on  ii  cdldei'  smi'ac'p.  In  nnU-r  lo  lliis 
effect  it,  is  lU'cessiiry  tlmt  two  stnitii  of  air  be  mingled  with 
eacli  otiii'i',  one  of  whicli,  lieiiij;  tlie  (-oliler.  |irc('i)iitates  on 
itself,  as  it  were,  tlie  partieles  of  invisible  vapor  of  the  other. 
This  faet  is  illustraled  by  the  (ihenomenon  of  dew,  in  which 

atniospheric  va])or  is  eoiidensrd  into  water  without  jirodue- 
iiij;  foi;.  In  this  Instance  the  process  may  lie  conccMved  as 
follows  :  An  indelinitely  thin  stratum  of  air  restinj;  directly 
upon  a  surface  cooled  by  radiation  deposits  its  moisture, 
leaving  it  unsaturated  :  the  vapor  of  the  stratum  imme- 

diately above  it  is  then  diffused  into  the  first  stratum  :  the 
second  is  then  unsaturated,  and  diffusion  takes  place  into 
this  from  the  third  stratum,  and  so  on.  without  tlie  |irodu(^- 
lion  of  a  fi>f,'.  If.  liowever,  the  radiation  takes  |ilace  into  a 
clear  skv  from  a  slopins;  surface  of  fj:round.  the  colder  and 

consequently  heavier  air  resting  on  such  surface  w'ill  roll 
down  into  the  valley,  and  there,  mingling  with  the  warmer 
saturated  air,  produce  a  fog.  A  fog  is  also  produced  when 
a  current  of  cold  air  passes  over  warmer  water  oi'  a  warm 
damp  soil.  Water  evaporates  at  all  temperatures,  ami  in 
the  case  just  mentioned  the  vapor  as  it  rises  is  condensed 
into  visible  tog.  But  the  density  of  fogs  produced  in  this 
way  is  not  usually  as  great  as  that  which  is  generated  by 
the  other  process. 

The  eastern  coast  of  the  U.  S.  is  especially  subject  to  fogs, 
the  cause  of  which  will  be  readily  seen,  from  what  has  been 
before  mentioned,  when  the  relative  position  of  the  currents 
on  the  western  side  of  the  Atlantic  Ocean  is  considered. 

First,  a  cold  polar  current  coming  out  of  Baffin's  Bay  is 
thrown  by  the  revolution  of  the  earth  laterally  against  the 
coast  of  North  America  from  Labrador  to  Cape  Hatteras, 
where  it  passes  under  the  Gulf  Stream.  Contiguous  to,  but 
outside  of,  this  current,  and  moving  in  an  opposite  direc- 

tion, is  the  great  Gulf  Stream,  an  immense  body  of  warm 
water,  which  throughout  its  whole  course  across  the  Atlantic 
heats  and  saturates  with  vapor  the  air  immediately  over  it. 
Now,  it  must  be  evident  that  whenever  the  wind  is  in  such 
a  direction  as  to  blow  this  warm  and  saturated  air  across 
the  colli  surface  of  the  polar  current,  mingling  the  heated 
and  moist  air  with  the  colder  stratum,  a  fog  must  be  the  re- 

sult. Hence  the  fogs  on  the  Banks  of  Newfoundland,  and 
also  along  the  coast  of  Maine,  whenever  the  wind  is  in  a 
southerly  direction,  especially  in  the  warm  summer  months. 
In  proceeding  southerly  along  the  coast  the  direction  of  fog- 

bearing  wind  is  found  "to  be  more  and  more  easterly.  Fogs 
are  also  produeeil  on  the  westej-n  coast  of  North  America 
when  the  wind  from  the  exterior  ocean  passes  across  the 
coast  current  which  comes  from  the  N.  The  production 
of  fog  is  in  this  case  more  complex,  since  the  coast  current 
is  in  fact  the  eastern  portion  of  the  great  Gulf  Stream  of 
the  Pacific.  The  northern  part  of  this  current  is  warmer 
than  the  surrounding  ocean,  while  in  its  sonth<'rn  portion 
its  temperature  is  less  than  that  of  the  water  through  which 
it  is  passing.  But  in  either  case  a  fog  will  be  produced 
when  a  wind  of  opposite  temperature  lilows  from  the  ex- 

terior ocean  across  this  current.  On  the  same  principle 
fogs  are  produced  in  other  parts  of  the  world ;  and  their 
existence  may  be  inferred  from  the  relative  position  of  the 
cold  and  warm  currents  of  the  ocean.  Fogs  are  sometimes 
associated  with  smoke  in  the  atmosphere;  minute  parti- 

cles of  carbon  radiating  heat  tend  to  become  colder  than 
the  surrounding  air,  and  thus  condense  the  particles  of 
vapors  around  them.  London  and  other  cities  of  Eng- 

land are  frequently  covered  with  fogs  of  this  kind.     See 
POG-SIGNALS. 

Fog-sig'lials :  signals  made  in  foggy  weather  to  prevent 
collisions  or  other  accidents  to  vessels  or  railway  trains. 
Along  the  eastern  coast  of  the  U.  S.  fogs  prevail  almost  con- 

tinuously at  certain  periods  of  the  year;  and  as  the  shore  is 
exceedingly  precipitous  the  sounding-line  can  not  be  used 
with  any  certainty,  and  therefore  fog-signals  must  be  resort- 

ed to.  "Attempts'  have  been  made  in  France  and  Great Britain  to  penetrate  fogs  by  means  of  lights  of  intense 
character,  such  as  those  of  alumiiuum  and  electricity ;  but 
that  these  could  not  be  successful  must  be  evident  from  the 
consideration  of  everyday  ex])erience,  that  a  mile  of  cloud 
— or,  in  other  words,  of  fog — shuts  out  the  image  of  the  sun. 
Recourse  must  therefore  be  had  to  sounil,  which,  when  of 

a  powerful  chai'acter,  is  not  nmterially  att'eeted  in  its  [n'opa- gation  by  fog. 
For  the  production  of  sound  for  this  purpose  bells,  gongs, 

whistles,  trumpets,  and  sirens  have  been  used  by  the  light- 
house board  of  the  U.  S.     Although  a  powerful  sound  nuiy 

be  ])  rod  need  by  a  cannon,  the  shortness  of  its  continuance 
and  the  blending  of  the  echo  with  the  original  impulse 
render  it  less  lavorable  to  the  jirecise  determination  of  its 
direction  than  the  prolonged  sound  jiroduced  by  tlic  trum- 

pet or  the  whistle.  B(dls,  even  of  a  large  size,  give  too 
feeble  a  sound  to  be  distinguished  across  the  breakers  at  a 
sutlicicnt  distance  or  in  (jpiiosition  to  the  wind;  Ihey  are 
only  useil  when  a  signal  is  reipiired  to  give  warning  of 
danger  at  a  short  distance  at  intermediate  positions.  They 
are  rung  by  a  weight  wound  uf  at  intervals,  the  descent  of 
which  is  regulated  by  the  vibration  of  a  pendulum  with 
clock  escapement.  In  some  cases  an  automatic  apparatus 
actuated  Ijy  the  waves  of  the  sea  has  been  used  for  ring- 

ing a  bell,  iiut  thisdevice  htus  not  founii  favor  with  the  V.H. 
lighthouse  board,  since  every  autonuitic  instrument  is  lia- 

ble to  get  out  of  order,  and  so  fail  to  point  out  the  direc- 
tion of  danger  at  a  tinu'  when  it  is  expected  to  do  so.  L^n- 

interrupted  action  is  a  fundamental  princijile  of  lighthouse 

signals. Gongs,  although  they  appear  to  produce  a  powerful 
sound  when  near  the  ear.  in  reality  give  an  imjiulse  of  too 
feeble  a  character  to  be  heard  under  all  circumstances  at  a 
distance. 
The  mechanisms  which  liave  been  found  to  produce 

sound  of  the  greatest  penetrating  power  are  those  which 

dejiend  upon  the  princijile  of  resonance,  such  as  the  organ- 
pipe,  the  trumpet,  and  the  whistle,  in  which  the  air  itself 
becomes  the  sounding  body,  as  well  as  the  medium  of  con- 

duction of  the  sound.  ()f  this  character  is  the  ordinary 
locomotive  whistle,  in  which  the  vibration  is  jiniduced  by 
a  thin  sheet  of  air  striking  against  the  edge  of  a  resounding 
cavity  called  the  bell.  Tlie  stiffness — if  the  expression  may 
be  used — oi  the  sheet  of  air  depends  upon  the  tension  of 
the  steam  in  the  boiler;  and  in  order  that  the  vibration 
of  this  sheet  may  be  in  unison  with  the  reverberaticm  of 
the  air  in  the  resounding  cavity,  the  sheet  must  be  in- 

creased and  diminished  in  length;  which  is  effected  by  a 
screw,  the  turning  of  which  increa-ses  or  diminishes  the 
distance  between  the  narrow  o]iening  through  which  the 
sheet  is  emitted  and  the  lower  edge  of  the  bell-shaped  cav- 

ity. As  the  loud  sound  is  produced  in  this  instrument  by 
the  vibrations  of  the  air  in  the  resounding  cavities,  the 
form  or  material  of  the  inclosure  of  the  latter  has  little  ef- 

fect uiion  the  result.  Instead  of  the  metallic  cylinder,  a 
square  wooden  box  may  be  used,  the  orifice  through  which 
the  sheet  is  ejected  being  made  to  correspond  in  form. 
The  locomotive  whistle  is  the  simplest  of  the  more  power- 

ful of  the  fog-signals  employed  by  the  lighthouse  lioard  of 
the  U.  S.  It  is  actuated  by  an  ordinary  locomotive  steam- 
boiler  at  a  pressure  of  from  50  to  75  lb.  per  sq.  inch.  The 
sound  is  distinguished  from  that  of  locomotives  and  steam- 
vessels  by  the  length  of  the  blast  and  the  interval  between 
two  soundings  ;  and  these  are  regulated  and  produced  au- 

tomatically by  a  small  engine  attached  to  the  boiler,  which 
opens  and  closes  the  valves,  letting  on  and  shutting  off  the 
steam  at  the  proper  intervals.  The  whistles  employed  are 
from  8  to  12  inches  in  diameter. 

The  next  powerful  instrument  used  is  that  called  the  reed 
or  Daboll  trumpet,  actuated  by  air  condensed  in  a  reservoir 
by  means  of  an  Ericsson  caloric  (or  heated-air)  engine.  In 
this  instrument  the  trumjiet  itself  is  the  resounding  cavity, 
and  the  reed  by  its  vibration  produces  the  requisite  motion 
of  the  air.  The  reed,  consisting  of  a  bar  of  iron,  is.  in  the 
larger  class  of  tiiimpets,  18  inches  in  length,  2  inches  in 
width,  and  three-quarters  of  an  inch  in  thickness  at  the  fixed 
end,  thinning  gradually  toward  the  free  end.  In  order  to  gain 
the  best  effect,  sound  from  these  parts  must  be  in  unison, 
and  for  this  purpose  means  should  be  provided  for  gradually 
increasing  or  diminishing  the  length  of  the  tninqiet.  With 
a  given  stiffness  of  the  reed  the  pressure  of  the  air  in  the 
reservoir  can  not  exceed  a  given  intensity,  since  beyond  this 
the  reed  can  not  recoil,  and  the  orifice  remains  closed.  A 

pressure  of  from  10  to  l.'j  lb.  jier  sq.  inch  is  the  maximum 
employed.  This  instrument  is  the  most  economical  of 
power,  giving  the  greatest  amount  of  sound  with  a  given 
expenditure  of  fuel.  Its  range  of  power,  howexer.  with  a 
given  size  of  trumpet  is  less  than  that  of  the  18-inch  whis- 

tle ;  still  it  is  a  valuable  instrument  in  all  places  where  fi'esh 
water  can  not  be  obtained,  since  the  motive-power  consists 
of  heated  air,  and  not  of  vajior  generated  from  a  liquid. 

Another  instrument,  and  the  most  powerful  of  all  yet  em- 
ployed, is  the  siren  trumpet.  The  siren  is  the  invention  of 

Cagniard  de  Latour  (see  under  AcousTirs,if»f///i  uf  Snnnd- 
waves),  but  its  application  iis  a  fog-signal  and  the  addition 
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of  tho  tnim|iot  were  paU-iited  l)y  tlie  ̂ lessrs.  Brown,  of  New 
York.  Tlie  sound  from  this  instriinienl  can  be  liearil  ilis- 
tinetly  in  still  air  at  a  dislanee  of  from  30  to  liO  miles,  even 
during  the  existence  of  a  dense  fog.     The  siren  tnunpot  is 

a    d 

Erphinatinn.—a,  Steam  driuii.  witli  one  hole  on  front  face:  ?'.  re- 
volving plate,  perforated  with  eiprlit  holes  and  supported  on  the 

shaft  c;  d.  a  piUIey.  to  wliieh  rai»id  motion  is  given  by  a  band 
and  driving-wheel ;  e,  resonator  or  trumpet. 

usually  operated  at  a  pressure  of  7o  11).  of  steam,  generated 
in  a  locomotive-boiler.  It  is  not  improbable  that  a  better 
effect  would  be  produced  by  using  condensed  air.  since  the 
space  immediately  around  the  point  of  origin  iif  the  sound  is 
filled  with  steam,  which  must  have  an  effect  ujjon  its  subse- 

quent transmission  to  the  air.  (.)u  the  other  hand,  however, 
the  increased  complexity  of  machinery  wnuld  ])robal>ly  more 
than  neutralize  any  increase  of  effect  from  tlie  change  in 
question.  By  increasing  the  number  of  revolutions  of  the 
disk  the  pitch  of  the  sound  may  be  changed,  and  by  this 
means  tlie  fact  lias  been  cstablislied  that  a  medium  pitch 
gives  a  sound  of  a  greater  penetrating  power  than  one  lower 
or  higher.  It  is  ]jrobable  that  the  effect  upon  the  tympanum 
of  the  ear  will  Ijc  in  proportion  to  the  quantity  of  air  moved, 
multiplied  by  the  square  of  the  velocity,  since  at  a  very 
high  pitch  the  aiii|ilitude  of  viliratiou  must  lie  exceedingly 

Trumpet  for  determining  the  distance  at  which  sound  can  l>e  heard. 

small,  as  well  as  the  quantity  of  air  put  in  motion,  and 

the  effect  will  be  less.  The  shrill  sound  cif  the  boatswain's 
whistle  is  heard  more  distinctly  at  a  moderate  distance,  not 
on  account  of  its  more  penetrating  power.  Iiut  on  iiceouiit 
of  its  dissimilarity  to  the  ordinary  coexisting  sounds.  It 
is  impossible  to  Judge  of  the  penetrating  [lo^ver  of  a  sound 
by  its  effect  upon  the  ear  when  placed  near  its  origin.  To 

ascertain  this  it  is  usual  f(U'  the  observer  to  seimrate  him- 
self gradually  from  the  place  of  origin  of  the  different 

sounds  of  which  the  penetrating  power  is  to  be  conqiared; 
the  relative  penetrating  power  being  determined  liy  the  dis- 

tance at  which  the  sounds  can  be  heard.  To  oliviate  the  in- 
convenience of  going  off,  it  may  be,  a  distance  of  many 

miles,  an  instrument  has  been  employed  by  the  writer  of 
this  article,  consisting  of  a  horn,  of  which  the  mouth  is 
about  9  inches  in  diameter  and  the  axis  almut  4  feet  in  length. 
The  smaller  part  of  this  horn  is  gradually  l)ent  at  right 
angles,  so  that  when  tlie  mouth  is  held  vertically  the  open- 

.  lens 
;  tube 

diaphragm 
covered 

with  sand. 

ing  at  the  smaller  end  is  liorizontal.  Across  this  smaller 
end  is  stretched  a  delicate  membrane  on  which  tine  sand  is 
strewn.  When  tlie  instrument  is  held  in  the  hand  horizon- 

tally, and  the  mouth  is  directed  toward  a  sounding  instru- 
ment, the  sand,  jirotected  from  the  wind  by  a  cylinder  of 

glass,  is  observed  to  be  agitated.  The  instrument  is  then 
carried  off  from  the  source  of  sound  until  the  .sand  ceases  to 
be  moved.  The  measured  distance  at  which  tlie  agitation 
ceases  is  taken  as  the  relative  penetrating  power  of  the 
sound  under  examination  as  comjiared  with  the  .standard  in- 

strument, such  as  a  reed  horn  or  a  bell.  This  instrument 
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has  been  found  by  repeated  comparison  to  give  the  same  rel- 
ative indications  as  Iho.sc!  of  the  ear.  Its  ih'grees  of  sensitive- 

ness will  depend  upon  tlie  relative  size  (jf  the  mouth  and  of 
the  smaller  orilice.  In  the  miu'c  jjerfect  form  of  the  iiistru- 
nieut  it  is  so  const ructeil  as  to  lie  capable  of  a  slight  increase 
or  diminution  in  length — an  adju.slment  which  is  neces.sary 
in  order  that  the  horn  may  not  be  in  unison  with  the  sound  to 
lie  measured,  since  in  that  case  the  resonan<«'  would  ]iroduee 
an  exaggerated  effect  in  the  increase  of  distance  at  which 
the  agitation  of  the  sand  would  take  place.  With  an  instru- 

ment of  tliis  kind  having  a  small  mouth  a  series  of  experi- 
ments have  been  made  to  determine  the  numlier  and  best 

form  of  the  opi'uings  in  the  head  of  the  drum  and  the  re- 
volving plate  of  the  siren,  without  going  to  a  distance  of 

more  than  a  few  rods  from  the  insti'umcnt. 
In  experimenting  with  sounds  of  such  powerful  magnitude 

as  those  produced  by  the  instruments  already  descrioed,  cer- 
tain peculiarities  are  observed  which  escape  detection  in 

ordinary  acoustic  investigations  with  .sounds  of  inferior 
power!  An  important  one  is  that  of  the  great  ilivci-gence  of 
powei'ful  sounds.  It  is  well  known  that  there  is  a  striking 
analogy  between  the  reflection  of  sound  and  that  of  liglit — 
that  sound,  like  light,  may  be  concentrated  and  directed  in 
parallel  lines  by  concave  reflection  :  but  this  appears  to  be 
true  only  to  a  limited  extent,  and  perhajis  for  more  feeble 
sounds,  since  we  have  found  that  although  the  sonorous 
ray  from  a  parabolic  reflector,  in  the  focus  of  which  a  power- 

ful steam-whistle  is  sounded,  is  more  jiowerfid  in  the  direc- 
tion of  the  axis  of  the  reflector  than  in  any  other  at  a  com- 

paratively short  distance — for  example,  a  mile  or  so — yet 
when  the  distance  is  increased  to  4  or  5  miles  the  effect  of 
the  reflector  is  almost  entirely  lost,  and  the  sound  iu  the  line 
of  the  axis  may  be  heard  apparently  with  the  same  intensity 
behind  as  before  the  reflector.  This  latei'al  divergence  of 
the  sound  explains  some  abnormal  ]ihenoniena  which  have 
been  oliserved  :  for  exanqile,  when  a  building  or  an  elevation 

of  ground  exists  between  theoliserver  and  the  i-everberaling 
body,  the  sound  of  the  latter  may  be  distinctly  heard  at  a 
dist.-ince.  but  is  lost  on  gradually  approaching  it  in  a  direct 
line,  the  observer  falling,  as  it  were,  into  the  sound  shadow. 
This  frequently  happens  in  cases  where  the  instrument  is 
]ilaced  on  one  side  of  an  island.  At  a  di.stance  it  is  heard 
almost  equally  well  in  every  direction,  while  nearer  it  can 
only  be  heard  on  one  side  of  the  island. 

Another  set  of  phenomena  which  are  conspicuously  pre- 
sented in  the  observation  of  loud  sounds  ai'e  those  which  re- 

sult from  the  effect  of  the  wind.  It  is  a  fact  of  daily  ob- 
servation that  sounds  are  heartl  farther  with  the  wind  than 

against  it.  and  that  even  a  gentle  breeze  produces  a  remark- 
able effect  in  the  way  of  increasing  or  diminishing  the  in- 

tensity of  a  given  sound.  The  explanation  of  this  phe- 
nomenon is  by  no  means  simple,  which  will  be  evident  to 

one  who  reflects  that  the  velocity  of  sound  is  at  the  rate 
of  700  miles  an  hour,  while  that  of  a  wind  which  will 

nearly  obliterate  the  perception  of  the  sound  at  a  given  dis- 
tance may  be  only  3  or  4  miles  per  hour.  The  only  explana- 

tion of  the  effect  of  a  wind  on  sound  is  that  first  indicated 

by  Prof.  Stokes,  of  Cambridge.  To  understand  this,  recall 
the  fact  that  a  beam  of  sound  consists  of  a  series  of  waves 
tlie  length  of  the  crests  of  which  is  at  right  angles  to  the 
direction  of  the  sound.  Now.  although  the  wind  may  have 

very  little  eft'ect  upon  the  alisohite  velocity  of  these  waves, 
it  may  materially  att'ect  their  relative  position,  and  con- sequently the  direction  of  the  sound.  To  render  this  plain, 
siqipose  the  beam  of  sound  to  lie  represented  by  a  series  of 
parallel  rods  which  in  still  air  are  perpendicular  to  the  hori- 

zon. Next  suppose  a  wind  blowing  against  the  sound — that 
is  to  say.  toward  its  origin ;  the  st^ratum  of  this  wind  next 
the  earth  will  be  the  most  retarded,  on  account  of  fi-iction 
and  other  resistance  ;  the  one  next  above  less  retarded :  and 

so  on  toward  the  upper  str.-itum.  which  will  have  the  great- 
est velocity.  The  effect  of  a  moving  river  of  air  of  this 

character  will  be  to  cause  the  perpendicular  rods  represent- 
ing the  waves  of  sound  to  lean,  as  it  were,  liackward.  and  the 

sound  itself  to  t.ake  a  direction  upward,  passing  far  above 
the  ear  of  an  auditor  jilaced  on  the  surface  of  the  earth  at  a 
distance  to  the  windward  of  the  origin  of  the  sound.  An 
opposite  effect  will  be  produced  by  a  wind  in  the  direction 
of  the  sound :  the  upper  parts  of  the  rods  or  waves  will  be 
inclined  downward,  and  the  sound,  which  in  still  air  would 
pass  above  the  ear  of  the  observer,  would  in  this  case  be 
thrown  down  upon  it.  In  accordance  with  this  hypothesis, 
it  must  be  evident  that  a  variety  of  phenomena  iu  regard  to 
sound  must  result  from  the  slight  changes  in  the  intensity 
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and  (Jiroi'lioii  of  tlie  wind.  'J'lius  a  souml  wliioh  luiiy  be 
lu.^anl  !it  a  dislaiico  of  10  miles  with  a  slijflil,  wind  against:  it 
is  lost  on  approac-liing  its  orifjiii,  or  even  beooines  inaudible 
at  several  intermediate  points  by  an  imperceptible  increase 
in  tlie  velocity  of  the  wnid  at  tlie  surface — a  greater  change 
perhaps  taking  ]ihiee  abiive.  That  this  plKUiiinuMion  can  not 
be  explained  by  thi'  interposition  of  strata  of  air  acoustical- 

ly rendered  llocculcnl  and  (>|iaipie  by  an  admixture  of  in- 
visible vajwr,  is  evident  from  the  fact  that  in  a  case  of  this 

kind  thi^  wliistli^  from  an  approaching  vessel  has  been  con- 
tinuously heard  while  the  sound  from  the  instrument  on 

shore  has  been,  as  stated  above,  interruiMed  in  its  passage. 
That  a  Sudden  change  in  the  condition  of  the  air  by  its 

saturation  with  moisture  will  have  some  etTec'l  in  the  propa- 
gation of  feeble  sounds  is  evident  from  both  experiment  and 

analogy  ;  but  this  cause  is  entirely  insulTicnent  to  produt^e  the 
effects  described,  since  they  are  exhibited  without  any  ap- 

parent change  in  the  hygrometrieal  condition  of  the  atmos- 
phere. Besides  this,  the  fact  that  they  depend  upon  the  di- 

rection of  the  sound  with  reference  to  the  wind  is  conclusive 
evidence  that  they  are  the  result  of  the  latter.  In  the  case 
of  a  series  of  observations  by  two  observers.  A  and  B,  each 
sounding  a  powerful  instrument,  it  frenuent  ly  happens  that 
when  A  can  distinctly  hear  the  sound  from  B.  the  sound  from 
A  can  not  be  heard  by  B.  To  ex[)lain  this  phenomenon  on 
the  principle  of  an  acoustic  opacity  produced  by  flocculency 
would  require  a  medium  which  would  transmit  sound  in  one 
direction  and  not  in  the  o|iposite. 

Fo-Hi,  or  Filh-Hi:  a  half-mythical  character  in  Chinese 
history  generally  considered  to  be  tlie  founder  of  the  Chi- 

nese nation.  His  accession  is  assigned  in  the  Chinese  an- 
nals to  2853  B.C.,  but  is  placed  by  Dr.  Legge  (Yi-Kiiiij,  p. 

11)  in  3323  B.C.  He  is  said  to  have  introduced  social  order, 
music,  writing,  and  marriage,  and  established  a  kind  of 
mystic  religion,  which  superseded  to  a  great  extent  the 
ancient  star-worship.  He  is  the  reputed  discoverer  or  de- 

signer of  the  pah-kwa  or  "eight  diagrams,"  lineal  figures  of 
three  lines  each  (either  whole  or  divided),  each  figure  repre- 

senting some  power  in  nature,  either  active  or  passive, 
These  by  combination  and  multiplication  form  the  sixty- 
four  hexagrams  on  which  is  based  the  text  of  the  Yi-King, 
or  Book  of  Changes,  one  of  the  Five  King  or  classics  of 
the  Chinese.  Po-Hi  is  said  to  have  copied  these  diagrams 
from  the  hack  of  a  tortoise.  R.  L. 

Folir:  an  island  in  the  North  Sea,  off  the  west  coast  of 
Schleswig,  to  which  it  belongs;  area,  3.5  .sq.  miles;  pop. 
4,150.  It  is  a  good  bathing-place ;  the  chief  industries  are 
fishing,  oystering,  and  fowling. 

Foil  pi.  Eng.  foil,  leaf,  from  0.  Fr.  foi/.foi/le.  fcuilk  > 
Fr.  feiiilU  <  Lat.  folium,  folia  :  (ir.  (piwov] :  thin  slieets  of 
metal  (gold-foil,  tin-foil,  etc.)  thicker  than  the  leaf  metal  of 
commerce,  trold-foil  is  obtaineil  by  beating.  It  is  in  fact 
unfinished  gohl-leaf.  and  is  chiefly  used  by  dentists  for  stop- 
ing  decayed  teeth.  Tin-foil  is  obtained  by  rolling  the  metal 
or  by  shaving  a  thin  layer  from  a  block  of  tin  in  an  ingeni- 

ous machine,  which  not  only  cuts  off  the  foil,  but  rolls  and 
stretches  it  at  the  same  time.  It  is  much  adulterated  with 

lead.  Pure  tin-foil  is  of  great  use  in  chemistry  and  the 
arts.  Foils  of  copper  and  other  metals  are  used  for  the 
backing  of  gems  Ijy  the  lapidary.  The  skillful  use  of  nicely 
colored  foils  sets  off  and  greatly  heightens  the  effect  ol  most 
precious  stones. 

Foils :  See  Pencixo. 

Foix,  fwu"a:  town  of  Prance;  department  of  Ariege;  at 
the  foot  of  the  Pyrenees  (see  map  of  Prance,  ref.  9-E).  It 
was  the  birthplace  of  Gaston  de  Poix  and  the  residence  of 
the  Counts  of  Poix,  of  whose  ancient  castle  only  three  tow- 

ers remain.  The  town  has  some  trade  in  iron.  Pop.  (1891) 
of  commune,  6,177;  (1896)  6,723. 

Foix,  Counts  of:  French  family  prominent  from  the 
eleventh  century  to  the  sixteenth.  The  first  to  assume  the 
title  was  Roger,  who  inherited  the  town  of  Foix  and  adjoin- 

ing territory  from  his  uncle,  the  Count  of  Carcassonne.  1). 
1064. — A  more  noted  name  is  that  of  Raymond  Kooer, 
who  succeeded  to  the  county  in  1188.  He  was  a  companion 
of  Philip  Augustus  in  the  third  crusade,  and  one  ot  the 
heroes  of  the  siege  of  Acre.  In  the  persecutions  of  the  Al- 
bigensians  he  exposed  himself  to  the, charge  of  heresy  by 
ehani|)ioning  their  cause  .against  Simon  d<^  Montfort,  who 

att(^mpted  to  gain  po.ssession  of  the  count's  lands.  De  Mont- 
fort fell  at  the  siege  of  Toulouse  1218,  and  Raymond  became 

reconciled  to  the  Chundi  a  short  time  before  his  death  in 

1223.— Count  Roger  IV.  (1241-1265)  rendered  homage  for 
his  estates  to  the  King  of  Prance. — His  successor,  Roger. 
Bernard  III.  (126.5-1302),  was  a  better  troubadour  than  war- 

rior, and  stands  high  among  the  Proven(;al  poets.  He  was 
humiliated  by  his  enemies,  and  taken  prisoner  both  by  the 

King  of  France  and  the  King  of  Aragon. — Gas'IO.n  III.,  sur- 
nained  I'hcebl's,  was  one  of  the  most  conspicuous  figures  of 
the  time.  He  became  count  in  1243,  fought  in  the  war 

against  the  Knglish,  and  for  this  H'a.s  made  governor  of  Lan- 
guedoc,  but  Wiis  suspected  of  eonspjiracy  with  Charles  the 
Bad  of  Navarre,  and  thrown  into  prison  1356.  lie  wa.ssoon 
released,  and  fought  on  the  side  of  the  Teutonic  knights 
against  the  heathen  of  Pi'ussia.  On  his  return  to  France  lie 
aided  in  putting  down  the  .Jaccpieric  and  rescued  the  roval 
princesses  from  the  rebels  by  his  victory  at  Meaux.  i{e- 
newing  the  ancient  feud  with  the  house  of  Arraagnac,  he  de- 

feated the  Count  of  Armagnac  and  took  possession  of 
Beam.  He  was  again  a|)poiiited  governor  of  Languedoc 

by  the  king,  but  on  the  king's  death  the  regency  bestowed that  dignity  on  the  Duke  of  Berry.  Gaston  defeated  him 
in  the  battle  of  Revel,  but  subse(|uently  renounced  his  claims. 
D.  in  1391.  He  was  skilleil  in  hunting,  and  has  left  a  record 
of  his  fondness  for  the  chase  in  his  Miroir  de  Phebus  (lex 

deduicU  de  la  cliasse,  etc.  (Paris,  1.507),  written  in  an  in- 
volved and  pompous  style.  In  1484  the  county  of  Poix  be- 

came merged  in  t  he  kingdom  of  Navarre. — Gaston  de  Poix 
((/.  v.).  who  fell  in  the  battle  of  Ravenna  1512,  was  the  de- 

scendant of  a  ccjUateral  branch.  P.  M.  Colbt. 

Fokieii.  or  Fiikicii :  See  Puh-kien. 

Foktehany.  fok-chaa  ne'e,  or  Fokehani  :  a  town  of  Rou- mania ;  jirovince  of  Molilavia,  on  the  JIilkow(see  map  of 
Turkey,  ref.  2-D).  It  has  vineyards  and  an  important  trade 
with  (ialatz.  On  Aug.  1,  1789,  it  was  the  scene  of  the  vic- 

tory of  the  Austrians  and  Russians  under  the  Prince  of  Co- 
burg  and  Suwarrow  over  the  Turks.     Pop.  25,290. 

Folc-laiid  [0.  Eng.  folc.  people  -t-  la7id,  land] :  a  term  of 
the  Anglo-Saxon  laws  and  institutions,  u.sed  to  designate 
lands  owned  by  the  community  at  large,  and  not  by  indi- 

vidual proprietors — that  is.  lands  the  title  of  which  was  held 
by  the  state,  although  the  possession  and  usufruct  might  be 

temporarily  enjoyed  by  private  persons.  When  the  institu- 
tions of  the  ancient  German  tribes  first  came  within  the  ob- 

servation of  the  Romans  land  was  owned  by  the  commun- 
ity, and  this  primitive  mode  ot  proprietorship  was  the  basis 

of  their  tribal  polity.  The  territory  of  a  tribe,  being  divided 
into  cantons  and  then  into  townships  (marks),  was  allotted 

at  regular  intervals  by  tlie  ti'ibal  autliorities  to  the  indivi- 
dual freemen  :  such  distribution,  according  to  Ca'sar,  being 

made  annually.  Kemble  is  of  the  opinion  that  this  com- 
mon or  public  land  did  not  embrace  all  the  territory  be- 

longing to  a  tribe,  but  that  the  notion  of  private,  absolute 
proprietorship  had  already  liecome  familiar  to  the  Teutonic 
peoples.  It  is  certain  that  at  the  epoch  of  the  final  over- 

throw of  the  Western  empire  this  notion  was  established  as 
a  part  of  their  tribal  in.stitutions.  Upon  the  barbarian  in- 

vasions of  Gaul.  Spain,  Italy,  etc..  the  provincial  ownere  were 
at  once  dejjrived  wholly  or  partially  of  their  lands.  Of  the 
territory  thus  seized  by  the  conquerors,  a  portion  was  divided 
in  unequal  amounts  among  the  warriors  and  heads  of  fam- 

ilies, who  took  an  absolute  ]iroperty  or  inheritance  in  their 
allotments,  and  who  thus  became,  according  to  the  nomen- 

clature of  the  modern  law,  allodial  proprietor's.  The  re- 
mainder of  the  territory  belonged  to  the  community,  and, 

as  a  more  regular  and  firm  political  organization  grew  up, 
it  was  held  under  the  control  and  at  the  disposal  of  the  su- 

preme authority — king  or  assembly  of  the  people.  Of  thi.s 
public  land  a  part  was  appropriated  to  the  uses  of  the  gov- 

ernment and  to  the  support  of  the  crown  :  a  part  was  from 
time  to  time  granted  to  allodial  ]iroprietors  :  while  another 
part  was  bestowed  upon  indi\iduals,  not  in  absolute  owner- 

ship, but  as  benefices  to  be  held  in  consideration  of  fealty 
and  services  rendered,  so  that  the  beneficiaries  or  tenants 
enjoyed  the  usufruct  only  (dominium  iifile).  the  ultimate 
ownership  (dominium  directiim)  remaining  in  the  state.  In 
respect  to  the  modes  of  ownership,  there  thus  existed  simul- 

taneously among  the  Teutonic  successors  to  the  Western 
empire  iliree  varieties  or  species  of  land  :  (1)  the  public 
land,  owned  by  the  state  and  under  its  immediate  control : 
(2)  allodial  land  ;  (3)  land  held  by  tenure  from  the  state  or 
from  some  superior  lord,  to  which  the  name  feudal  was 
subse(juently  applied.  In  the  lapse  of  time,  and  especially 
during  the  periods  of  internal  di.scord,  the  allodial  mode  of 

proprietorship  very  generally  disajipeared.  the  allodial  pro- 
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prii^tors  finding  it  for  thoir  iidvantaijo  to  vohmhirily  elianfre 
their  lauds  into  tVudal  bfiieiicos,  aiid  liy  lliis  means  to  ob- 

tain for  themselves  us  vassals,  and  fur  their  estates,  the  pro- 
tection of  powerful  superior  lords. 

The  foregoing  descrijition  applies  in  all  its  substantial 
features  to  the  history  of  land  tenures  among  the  Anglo- 
Saxons  in  England.  Separated  at  first  into  a  number  of 
petty  states,  each  under  the  headship  of  a  military  chief 
whose  authority  in  civil  affairs  was  merely  nominal,  and 

preserving  their  aucient  forms  and  modes  of  local  admin- 
istration in  full  vigor,  tliey  converted  the  land  which  they 

had  seized  from  the  Britons  partly  into  alloilial  estates  of 
inheritance  granted  to  individual  freemen,  while  they  re- 

tained the  greater  part  as  the  property  of  the  public,  and 
held  it  at  the  disposal  of  the  state.  As  the  former  portion 
was  granted  to  the  recipients  thereof  by  means  of  written 
charters  or  deeds,  it  collectively  received  the  appellation 

"boc-land" ;  the  latter,  belonging  to  the  people  at  large, 
was  appropriately  termed  " fulc-land."  "Folc-land"  was, 
then,  land  the  tiile  to  whicli  was  in  the  community  as  a 
whole,  but  not  necessarily  that  which  was  actually  pos- 

sessed atid  used  in  common.  While  some  of  it  might  be 
suffered  to  remain  in  common — and  in  fact  a  tract  of  com- 

mon land  se'ems  always  to  have  been  left  in  every  Saxon 
township,  as  afterward  in  every  Norman  manor — it  might 
also  be  granted  by  the  state  to  separate  and  individual  oc- 

cupants. Such  grants,  however,  could  not  be  for  a  longer 
period  than  the  life  of  the  grantee :  to  confer  an  inherit- 

ance would  be  to  change  its  nature  from  folc-land  to  boc- 
land.  Those  who  th\is  obtained  temporary  possession  and 
usufruct  of  tracts  of  folc-land  held  them  subject  to  heavy 
burdens.  Among  these  burdens  resting  upon  the  occupant 
were  his  liabilities  to  render  military  service,  to  contribute 
to  the  repair  of  roads,  bridges,  and  fortifications,  to  pay 
various  dues  to  the  king,  to  furnish  transportation  for  pub- 

lic messengers,  to  furnish  provision,  horses,  and  carriages 
for  the  king  on  his  travels,  and  even  to  provide  for  the 
royal  hawks,  hounds,  and  horses.  Tracts  or  parcels  of  folc- 
land  might  thus  be  hekl  by  freemen  of  every  degree,  noble 
or  not  noble,  and  even  by  the  king  himself.  An  ancient 
document,  preserved  from  the  time  of  King  Alfred,  shows 
that  a  nobleman  owning  great  estates  of  boc-land  was  also 
possessed  of  a  life  interest  in  certain  folc-lands,  and  these  lat- 

ter he  prays  the  king  to  continue  to  his  son  after  his  own  death. 
In  addition  to  these  donations  or  grants,  in  which  the 

recipient  acquired  no  aljsolute  or  inheritable  estate,  and 
which  did  not  change  its  nature,  tolc-laml  was  the  source 
— or,  so  to  speak,  fund — out  of  which  gifts  were  made  in 
perpetuity  to  the  military  or  civil  servants  of  the  state  as 
rewards  or  compensation  for  their  services.  The  tract  thus 
transferred,  however,  was  at  once  severed  from  the  mass 

of  folc-lands,  and  passed  into  the  class  of  boc-Iands.  If  the 
grant  was  to  a  military  servant — a  thegn — the  term  "  thegn- 
land  "  was  applied  to  the  portion  so  conveyed ;  if  to  a  civil 
officer,  the  corresponding  designation  was  "reeve-land" 
(gercfa-land).  Indeed.  Kemble  supposes  that  all  the  terri- 

tory in  a  Saxon  kingdom  was  at  lirst  considered  as  folc- 
land,  and  that  whatever  estates  of  inheritance  were  held  by 
private  persons  were  derived  from  this  original  source  ;  so 
that  every  particular  case  of  boc-land  had  been  at  some 
time  carved  out  of  the  soil  once  belonging  to  the  people. 
All  boc-land  was  held  l>y  the  proprietors  under  the  partic- 

ular limitations  contained  in  the  first  charter  or  grant  and 
under  the  common  burdens  imposed  by  the  law.  Although 
there  was  doubtless  soiue  variation  in  the  extent  and  char- 

acter of  the  limitations  prescribed  to  the  first  grantee,  there 
was  a  general  sameness  among  them  all.  The  estates  were 
inheritable  and  alienable,  and,  although  subject  to  certain 
common  services  due  to  the  crown,  it  is  clear  that  these 
services  were  far  less  (}nerous  than  those  which  were  re- 

quired from  tenants  during  the  floui-ishing  periods  of  the 
feudal  system  under  tlie  Norman  kings.  Tlie  gifts  of 

the  people's  land  to  private  |)ersons  whicli  have  been  thus 
described  ai'e  intcndeil  to  embrace  also  those  made  to  the 
Church,  which  obtained  in  this  manner  vast  quantities  of 
the  public  domain. 

Another  use  to  which  the  folc-land  was  put  was  the  main- 
tenance of  the  crown  and  the  defraying  of  the  public  ex- 
penses. Income  was  derived  from  some  portions  of  it  which 

were  granted  to  litV-tenants  upon  tlic  payment  of  rents, 
which  were  generally,  however,  products  of  the  soil,  and 
not  money.  Other  ])ortions  were  retained  for  the  actual 
use  of  the  crown,  in  all  respects  resembling  the  demesne- 
lands  of  a  manor  nccuiiied,  mlfivati'il,  and  I'ujoyed  by  the 

lord  thereof  for  his  personal  convenience  and  Iji'iiefil.  As 
the  royal  prerogative  increased  in  strength,  these  lands 
came  to  be  regarded  as  the  jirivatc  property  of  the  king. 

Pole-land,  being  the  property  of  tlie  people  as  a  whole, 
could  not  be  alienated  or  changed  into  boc-land  without 
some  act  of  the  government.  Iif  the  earliest  periods  of  the 
Saxon  commonwealths  the  "gemote"  or  general  assembly 
of  the  nation  alone  possessed  this  power.  In  later  time's the  charters  or  deeds  ran  in  the  name  of  the  king,  but  .still 
required  the  assent  of  his  "witan  "  or  council  of  advisers. 
As  the  royal  powers  increased,  and  the  king  came  to  be  re- 

garded as  the  representative  of  the  state  and  as  embodying 
in  himself  the  supreme  authority,  the  theory  was  suggested, 
and  in  time  was  adopted,  that  the  folc-land  belonged  to 
him  in  his  official  capacity — that  it  was  to  be  u.sed  for  his 
maintenance,  and  employed  by  him  at  his  pleasure  in  re- 

warding his  servants,  \yhen  this  notion  was  universally 

accepted  the  term  "  folc-land  "  disappeared  from  ordinarV 
speech  and  from  the  language  of  all  official  writings,  anil 
tliat  of  "  ferra  regis  "  or  "  crown-lands  "  was  subst  it uted. 

Prom  the  foregoing  sketch  it  is  apparent  that  the  descrip- 
tiim  of  folc-land  given  by  many  legal  text-writers,  which 
makes  it  synonymous  with  "common  land,"  or  land  pos- 

sessed "in  common"  or  by  the  common  peo|)le,  is  alto- 
gether a  mistaken  one.  Sir' William  Blackstone  has  fallen into  a  still  graver  errf)r  in  his  statement  that  it  was  land 

possessed  by  the  serfs  or  villeins  alone,  and  therefore  be- 
longing, together  with  themselves,  their  families,  and  their 

effects,  to  the  lord  of  the  soil.  For  an  exhaust  ive  discussion 
of  the  subject,  with  a  citation  of  ancient  documents  and 
proofs,  the  reader  is  referred  to  the  following  authorities: 
The  Saxons  in  £ngland,  by  John  Jlitchell  Kemble  (vol.  i., 
chs.  ii.  and  xi.) ;  Inquiry  iiilo  tiie  Bise  and  Oniicfli  of  the 

Roi/iil  I'n-rofiafive  in  England .h\  inhn  Allen  (|i|i.  12n-'l.5.'5) ; The  liise  and  Progress  of  the  English  Commonwealth — 
Anglo-Saxon  Period,  by  Francis  Palgrave  (pp.  65-104);  A 
Ili.-itnrg  of  England  under  th  e  A  nglo-Saxon  Kings,  translated 
from  the  German  of  Dr.  .1.  J[.  Lappcnbcrg,  by  Benjamin 

Thorpe  (vol.  ii.,  pp.  32l:i-326) ;  and  Consfitutiimal  I/ist'onj  of England,  by  W.  Stubbs  (vol.  i.).     Jimx  Norton  Pumerov. 
Foldv.lr:  See  Duna  Poldvar. 

Fo'ley,  John  Henry,  K.  A. :  sculptor  ;  b.  in  Dublin,  Jlay 
24.  ISl.s.  llis  first  impulse  toward  sculpture  came  from  his 
step-grandfather,  who  was  a  sculptor  in  that  city,  and  he  be- 

gan to  study  at  the  age  of  thirteen.  In  1834  he  went  to 
London,  and  entered  the  Koyal  Academy  as  a  student. 
He  first  exhibited  in  1830.  He  entered  in  1844  into  the 
competition  for  tlie  decoration  of  the  palace  at  Westminster 
with  statues,  and  as  one  of  the  successful  candidates  re- 

ceived the  commission  to  make  a  statue  of  .John  Hampden, 
now  in  the  House  of  Parliament.  The  statues  of  Selden 
and  of  Sir  Charles  Barry  in  the  same  building  also  were  from 
his  chisel.  In  1856  Foley  jiroduced  his  bronze  equestrian 
portrait-statue  of  Lord  Ilardinge  for  Calcutta:  this  is 
counted  his  finest  work.  Later  he  made  an  ec|ucstrian 
statue  of  Outram,  also  in  bronze,  which  added  greatly  to 
his  reputation.  Foley  was  of  a  sensitive  disposition,  and  in 
1862  lie  took  offense  at  the  way  in  which  his  statues  were 
placed  at  the  Royal  Academy  exhiliition,  and  never  after- 

ward would  contribute  to  the  exhibition,  nor  take  any  advan- 
tage whatever  of  his  membersliip.  He  made  the  statue  of 

the  Prince  Consort  and  the  gi'ou|)  of  Asia  for  tlie  national 
memorial  to  the  prince  in  Hyile  Park.  Among  his  other 
works  are  statues  of  Oliver  Goldsmith  and  Edmund  Burke 

for  Dublin,  and  a  statue  of  Pat  her  Mathew  for  Cork.  Foley's 
latest  wcu-k  was  a  statue  in  bronze  of  the  Confederate  general 
Stonewall  Jackson,  a  commission  from  the  State  of  South 
Carolina.  Foley  died  in  London,  Aug.  27,  18T4.  He  was 

buried  in  St.  Paul's  Cathedral  Sept.  5. 

Folger.  ('hables  J.,  LL.  D. :  jurist:  b.  in  Nantucket, 

JIass.."Apr.  16,  1818;  removed  to  Geneva.  N.  Y.,  with  his father  in  1831  ;  graduated  at  Ilobart  College,  Geneva,  in 
1836 ;  admitted  to  the  liar  in  1839 ;  judge  of  the  Ontario 
court  of  common  pleas  in  1844,  and  also  master  and  exami- 

ner in  chancery ;  county  judge  1851-55 ;  New  York  State 
Senator  1861-69 ;  assistant  U.  S.  treasurer  at  New  York 
1869  ;  elected  associate  judge  of  New  York  court  of  appeals 
1871  ;  chief  judge  Nov.  2,  1880 ;  appointed  V.  S.  Secretary 
of  Treasury  Nov.  14.  1881,  which  office  he  hel<l  till  his 
death  ;  noiiiinjited  by  Republican  convention  Sept,  20,  1882, 
f<u'  Governor  of  New  York,  but  was  defeated  by  Grover 
Cleveland  bv  nearlv  200,000  majoritv  at  the  ensuing  elec- 

tion,    I),  at  'Geneva,  N.  Y.,  Sept,  4,  1884, 
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Foljrer.  Pktkr  :  cdloiiist  and  writiT :  Vj.  in  Englaml  in 

l(il7:  i'ciiiovfd  i'rum  Norwich  in  1635,  and  with  his  I'litlier 
sclXied  al.  .Martlia's  V'ineyard,  Mass. ;  in  KiO^i  reninvcd  to  Nan- 

tucket, llisdaiif^htt'i-  Aliia  was  licnjaniin  l''rai]|vlin'.s  nmther. 
From  1073  lie  was  clorli  of  lliu  courts,  and  wrote  A  L(i(jkin<j- 
ylatm  for  the  Times,  or  tlin  Former  Spirit  of  JVeiv  Eiif//<i>id 
Jiiwived  in  thin  Gimeruiion  (1070).     I),  at  Nanluclii'l,,  iOHO. 

Foligrno,  fo-lccn'yo  (Lat.  Fulginium.) :  town  of  tluntral 
Italy:  |)rovinco  of  Umhria;  2i5  miles  S.  E.  of  Perugia  (see 
map  of  Italy,  ref.  o-E).  It  is  the  seat  of  a  bishopric,  and 
has  celelirated  niaiuifactures  of  woolens  and  parchment.  It 
was  known  in  the  Middh'  Ages  a.s  FiUiynum.  and  retained 
its  independenee  until  12H1.  when  it  was  conipiered  and  de- 

stroyed by  the  Peruvians.  Rebuilt,  it  was  ruled  by  the 
Trinei  family  until  143!l,  when  it  was  incorporated  with  the 
states  of  the  Church.  It  was  nearly  destroyed  by  an  earth- 
([uake  in  1833.     Pop.  8,753. 

Folkes.  Martin:  auti(|uarian  :  b.  in  London,  England, 
Oct.  2!».  1090:  d.  there  in  1754.  lie  was  educated  at  (Hare 

("ollege,  Cambridge,  and  distinguished  himself  .so  much  by his  matheuuitical  studies  that  in  1713  he  became  a  fellow  of 
the  Royal  Society,  and  in  1741  its  president.  In  1733  he 
traveled  through  France  and  Italy,  and  published  his  Dis- 
sprtaiions  on  (lie  Weightn  and  Values  of  Ancient  Coins. 
His  principal  work  is  his  Table  of  Englisli  Gold  Coins  from 
the  Eighleenth  Year  of  King  Edward  III.,  ivhen  Gold  was 
Jir.tt  coined  in  England,  to  the  Present  Time,  with  their 
Weights  and  Intrinsic  Values,  which  was  printed  in  1745 
together  with  a  similar  account  of  the  history  of  silver 
coinage  in  England.  He  contril)uteii  papers  on  Roman  an- 

tiquities to  the  Trdnsactions  of  the  Royal  Society  and  those 
of  the  Society  of  Antiquaries. 

Folkestone:  town  of  England;  on  the  southeast  coast 
of  Kent ;  83  miles  by  rail  S.  E.  of  London  (sec  map  of  Eng- 

land, ref.  13-L).  It  is  a  favorite  watering-place,  and  its  har- 
bor is  much  frequented  by  boats  used  in  the  mackerel  and 

herring  fisheries.     Pop.  (1891)  23,700. 

Folk-etymolog'y,  or  Popular  Etymology:  that  natu- 
ral and  unscientitie  impression  concerning  tlie  origin  and 

etymological  connection  of  words  which  immediately  sug- 
gests itself  to  the  popular  mind  without  the  use  of  reflection 

or  of  reasoning  upon  consciously  collected  materials.  It  is 
related  to  scientific  etymology  somewhat  as  folk-lore  is  re- 

lated to  scientific  history.  Its  phenomena  are  due  to  an  in- 
stinctive tendency  of  the  human  mind  to  find  meaning  and 

adaptation  in  the  apparently  perverse  and  meaningless  ma- 
terial of  language.  They  furnish  therefore  no  guide  to  the 

correct  etymology  of  the  words  concerned,  but  are.  on  the 
contrary,  almost  invariably  misleading,  often  dangerously 
so ;  they  do,  however,  furnish  mo.st  important  clews  to  the 

laws  of  the  mind's  action,  as  well  as  to  the  scope  and  rela- tion of  the  factors  of  ordinary  consciousness.  The  most 

commonly  recognized  cases  of  "folk-etymology  are  those  in 
which  the  attempt  to  •'  read  meaning  into  "  a  body  of  sounds has  resulted  in  a  modification  of  the  form  of  the  word.  The 
word  has  been  made  to  conform  to  its  supposed  etymon. 
Thus  (1)  a  jjortion  of  a  word  may  be  adapted  to  the  form  of 
an  entire  word,  its  supposed  etymon ;  as  causeway  fi-om 
causey  (Milton),  cf.  French  chaussee,  Lat.  calciafa  (via) — i.  e. 
paved  road.  Here  the  syllable  -ey  has  been  conceived  to 
represent  the  word  way,  and  has  been  changed  accordingly. 
(2)  One  of  the  elements  of  a  compound  is  readapted  to  a 
distincter  etymon ;  as  belfry  for  older  berfray  via  O.  Fr. 
from  M.  H.  Germ,  bercvr'it.  watch-tower,  in  which  the  for- 

mer part  is  connected  with  Germ,  bergen.  protect  ;  the 
change  of  ber-  to  bel-  is  undoubtedly  due  to  the  sujiposed 
etymon  bell.  So  liangnail  for  agnail  or  *angnaH,  in  which 
any-  represents  O.  Eng.  ange,  pain ;  Germ,  beispiel  for  bei- 
spel ;  nmulwitrf  for  moltwurf,  etc.  (3)  A  word  of  obscure 
etymology  may  be  changed  so  as  to  have  a  clear  etymology. 

as  touchy  for  "vulgar " /e/c/iy  or  techy,  n  derivative  of  Jl. 
Eng.  teclte,  taclie,  freak,  habit,  from  O.  Fr.  tache,  spot, 
blemish.  Projier  names  and  loan-words,  which  to  the  popu- 

lar ear  are  generally  only  arbitrary  accumulations  of  .sounds, 
are  peculiarly  lial)le  to  these  corruptions:  thus  Lat,  Pro.ier- 
pina  (for  Gr,  Perseplione?) ;  Ayrigentum  (as  if  ager  for  Gr. 
AJiragas) ;  Gr,  Hierosolyma  (as  if  liiero-,  sacred)  and  (), 
Norse  lorsalir  (i,  e,  horse  halls)  for  the  lleb.  city-name 
Jerushalem  :  jMod,  Gr,  Anthena  (for  Athenai,  Athens)  as  if 

the  "city  of  flowers"  (anthos) ;  Gott.i-ctialk  (Germ.  Gott- 
schalk);  lioths-cliild  (Germ.  Roth-srhild);  wi.teacre  ((ierm. 
weissager) ;  not  to  speak  of  enormities  like  perish  (Paris) 
green,  Asiatic  (acetic)  acid,  etc. 

The  false  ctymrjogical  connection  may,  however,  often 

take  place  without  resultant  change  of  "lorin.  It  betrays it.self  then  either  (1)  by  the  orthography,  as  island,  in  which 
the  s  shciws  a  false  connection  with  tsle;  or  (2)  by  the  use  of 
the  woi-d  in  its  context,  as  wlicn  incentive  is  used  as  .some- 

thing wliich  infiames  (Lat.  incendere)  instead  of  as  sfjme- 

thing  which  gives  the  keynote  (Lat.  iiwinere),  cf.  Milton's 
Part  inceu  five  reed 

Provide,  pernicious  with  cue  touch  of  fire  "  (P.  L..  vi.,  519) ; 
or  (3)  in  the  linguistic  consciousness  of  the  individual,  as  in 
tlie  use  of  cutler  (from  Lat,  cultellus.  knife),  which  most 
speakers  feel  to  be  connected  with  the  verb  to  cut. 

BiBLio(iRAPiiY. — Palmer.  A.  S..  Folli-etymology  (1883); 

Andresen,  K,  (>..  L'eber  deutsche  Volkseliimologi'e  (4th  edit, 
1883) ;  Keller,  O.,  Lateiidsclie  Volksitymologie  wid  Ver- 
U'andtes  (1891);  Weise,  O.,  Vollcsetymologisi-tie  Studien,  Bez- 
zenb.  Beitr,,  v,,  68  ff. :  Dossius,  N.,  Volksetymologie  im  A'eti- 
griecliischen,  Bezzenb.  Beitr.,  ii.,  338  ff.,  iii.,  87,  vi..  230 ; 

Forsteiminn,  I'-.,  Veber  deutsche  Volksetymologie;  Knhn's 
Zeitschr.,  i..  1  ft.,  xxiii.,  375  ff. ;  Weise,  0..  Zur  Characteris- 
iik  der  Volksetymologie,  Zeitschr.  fur  Volkerpsychol..  xii., 

203  ff.  Benj.  Ide  W'heeleb. 
Folk-land  and  Boc-land  :  See  Folc-laxu. 

Folk-lore  [folk,  used  in  the  sense  of  the  Germ.  Volk,  peo- 
ple +  tore  <  O,  Eng.  lor  :  Germ.  Lehre]  :  that  mass  of  cus- 

toms, beliefs,  and  ideas,  [lossessing  a  primitive  character, 
which  is  traditionally  communicated  from  generation  to 
generation.  The  word,  in  its  stricter  sense,  is  properly  ap- 

plied to  the  traditions  of  civilized  countries,  especially  Eu- 
ropean countries  and  regions  colonized  from  Europe.  By  an 

extension  of  this  signification,  however,  it  is  now  currently 
employed  in  such  a  maimer  as  to  include  all  material  of  a 
similar  character,  although  existing  among  send-civilized  or 
uncivilized  races ;  it  is  common,  for  examjile.  to  speak  of 
Egyptian,  Hindu.  Aino.  or  American-Indian  folk-lore.  This 
usage  seems  to  be  justified  by  the  following  considerations : 
(1)  The  traditions  of  Western  Europe  are  connected  with 
those  of  other  continents,  and  often  identical  with  these ; 
(2)  the  progress  of  civilization,  even  among  tribes  considered 

to  l)e  in  a  "  primitive  "  stage  of  culture,  is  so  rapid  that  an- 
cestral habits  and  opinions  are  rai)idly  being  relegated  to 

the  status  of  superseded  notions  that  constitute  folk-lore. 
Neveitheless,  in  order  to  bring  the  matter  within  the  com- 

pass of  a  general  treatment  it  will  be  necessary  to  have  in 
mind,  in  the  first  instance,  the  folk-lore  of  Europe. 

The  name  originated  with  W,  J.  Thorns,  who,  in  writing 
to  The  Athenceum,  Aug.  22.  1846,  urging  the  collection  of 
what  in  England  were  designated  popular  antiquities  or 

popular  literature,  remarked  that  the  latter  "  would  be  most 
aptly  designated  by  a  good  Saxon  compound  '  folk-lore," 
the  lore  of  the  people.''  He  included  under  this  head  man- 

ners, customs,  observances,  superstitions,  ballads,  and  prov- 
erbs. The  term  has  not  only  taken  root  in  English  speech, 

but  has  become  so  far  naturalized  in  the  Romance  languages 
that  it  is  employed  in  new  formations,  as  in  French /o?A:- 
lori.ife,  Italian  folklorico.  The  German  Volkskunde.  or  in- 

formation of  any  kind  in  regard  to  a  race,  is  properly  a 
more  inclusive  term,  but  is  now  used  as  identical  with  folk- 

lore, Volkerkvnde  being  reserved  for  ethnology. 
The  expansioil  in  the  meaning  has-  been  accompanied  by 

a  change  in  the  connotation  of  the  word  folk.  This  was  de- 
fined by  the  makers  of  early  English  dictionaries  as  signi- 

fying plebs  or  vulgiis.  "  the  common  people."  and  tins  wa.s tile  idea  it  conveyed  to  the  jiutlitirs  who  were  first  to  treat 
of  folk-lore,  and  who  had  esjiecially  in  their  minds  the 
peasantry  of  Europe.  Under  the  influence,  however,  of 
compounds  suggested  by  the  German  Volk,  such  as  folk- 
speech,  folk-art.  folk-music,  folk-life,  the  English  word  also 
has  shown  a  tendency  to  revert  to  its  older  sense,  as  denot- 

ing tlie  members  of  a  community  united  by  ties  of  blood 
and  vicinage.  It  is  also  true  that  the  traditions  of  peasants 
and  uneducated  persons  do  not.  in  the  main,  belong  to  these 
as  a  class,  but  that  the  illiterate  simply  retain  ideas  which 
once  belonged  to  all  classes.  Folk-lore  is  found  to  exist 
among  the  most  intelligent  as  well  as  among  the  rudest 
part  of  the  population  ;  so  that  folk,  in  this  connection, 
must  be  taken  to  include  old-fashioned  people,  and  even 
enlightened  minds  in  so  far  as  these  are  old-fashioned  in 
their  conceptions.  By  the  folk-lore  of  any  particular  peo- 

ple, therefore,  may  be  understood  the  customs  and  beliefs 
once  proper  to  the  whole  race,  and  now  preserved  among  its 
less  highly  educated  and  consequently  more  conservative 
elements. i 
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The  c()iii|);i.ss  and  elumictcr  dI'  folk-lure  are  pi-rliaps  bcsl indicated  by  its  external  charaetcristic,  namely,  in  that  the 
traditions  of  which  it  consists  are  transmitted  by  word  of 
month  and  withont  the  intervention  of  writin;;.  In  oral 
tradition,  from  tlie  necessity  of  thi'  ease,  individual  pecul- 

iarities are  in  a  measure  eliminated,  and  the  standard  is 

that  common  to  tlie  threat  niajoi-ity  of  the  members  of  tiie 
community.  With  the  intr(«hiclion  of  the  habit  of  writing 
the  influence  of  individual  ways  of  thinking  becomes  great- 

er, and  the  reading  class  forms  an  intellectual  aristocracy, 
among  whom  ancestral  concejit ions  exist  as  a  survival.  In 
the  course  of  time  tliis  reading  pul)lic  so  enlarges  itself  as 
to  become  coextensive  with  tlie  community,  which  is  there- 

fore entirely  brought  under  tlie  influence  of  superior  minds 

and  of  exact  observations,  f'orresponding  to  this  changi'  is 
the  substitution  of  writ  tern  volumes  for  the  ancient  narra- 

tions. Thus  it  is  found  that  witli  any  people  in  whicli  the 
use  of  reading  and  writing  has  not  bec(3ine  general,  there  of 
necessity  snrvives  a  body  of  traditions  possessing  a  degree 
of  literary  merit,  as  well  as  a  mass  of  customs  handed  down 
from  remote  times.  With  the  progress  of  education,  what  is 
characteristic  and  peculiar  yields  to  what  is  uniform  and 
cosmopolitan.  Isolated  persons,  unlettered  individuals,  and 
children,  less  under  the  control  of  books,  preserve  this  lore 
for  a  longer  period  than  others. 

According  to  this  view  folk-lore,  or  oral  tradition,  is  the 
.supplement  of  written  literature  ;  folk-lore  and  literature 
may  be  represented  as  two  provinces,  which  taken  togetlier 
include  the  whole  field  of  human  thought ;  while  over  both 
extend  the  intersecting  circles  which  mark  the  territory 
claimed  by  different  sciences,  and  which  overlap  like  the 
various  boundary-lines  on  an  historical  inaii. 

On  the  other  hand,  it  must  be  evident  that  although  oral 
tradition  plays  a  less  important  part  than  formerly,  it  still 
can  never  be  entirely  superseded ;  that  every  generation 

must  have  its  own  folk-hn-e  or  characteristic  conceptions 
and  usages,  which  are  continually  superseded  by  the  intro- 

duction of  more  accurate  and  intelligent  notions  as  these 
are  formed  in  superior  niinils  and  gradually  become  uni- 
versal. 

Classification  of  tub  Material. — The  territory  of  folk- 
lore is  so  extensive,  its  boundaries  so  undefined  and  variable, 

the  survey  of  the  ground  so  recent  and  incomplete,  and  the 
determination  of  limits  so  much  a  matter  of  individual  pref- 

erence, that  no  method  of  mapi}ing  out  the  field  has  yet  re- 
ceived general  recognition,  nor  [lerliaps  can  any  system  of 

classification  be  proposed  which  will  not  be  found  to  involve 
inconsistencies,  deficiencies,  and  cross-divisions.  In  taking 
account  of  the  material,  it  will  be  well  to  consi'ler,  in  the 
first  instance,  only  civilized  Europe  and  its  colonies,  thus 
adopting  the  narrower  signification  of  the  term  as  above 
defined.  Such  matter  only  need  be  comprehended  as  seems 
to  possess  an  antiipiated  character,  or  fulfills  the  requirement 
of  descending  from  past  generations,  and  exhibiting  the  per- 

manence of  ancestral  habits  of  thought.  For  this  purpose 
three  sections  may  be  made,  corresponding  to  the  categories 
of  action,  thought,  and  expression,  under  the  headings  of 
customs,  superstitions,  and  oral  literature. 

I.  Customs. — ((()  In  the  first  place  may  be  mentioned  usages 
of  a  ceremonial  character,  relating  to  the  popniar  calendar  or 

particular  days  of  the  year,  such  as  New  Year's  Day,  Easter, 
the  First  of  May,  All  Souls'  Day,  Christmas;  days  dedicated 
to  tlie  worship  of  particular  saints;  agricultural  festivals  of 
sowing  and  harvest;  the  celebration  of  national  holidays, as 
in  America  the  Fourth  of  July,  Thanksgiving,  etc.  (i) 
Customs  of  worship,  consisting  of  peculiar  and  local  usages 
connected  with  established  faiths,  or  religious  observances 
of  eccentric  sects,  household  ritual,  and  individual  religions 
practice,  (c)  Social  customs,  festival  gatherings,  not  deter- 

mined to  precise  times  of  occurrence,  like  "house-raisings," 
"bees,"  and  the  like;  the  ritual  of  secret  societies;  social 
etiquette,  with  its  rules  of  introduction,  salutation,  leave-tak- 

ing, etc.;  table  manners;  conditions  of  service,  and  rules 
governing  domestic  relations ;  customs  of  particular  families 
and  clans,  (d)  Customs  relative  to  Jmman  life,  in  its  periods 
of  birth,  infancy,  puberty,  courtshiji,  betrothal,  marriage, 
child-bearing,  death;  customs  of  children,  (e)  Industrial 
customs,  incident  to  s|iecial  occupations,  to  old-fashioned 
methods  of  work,  to  the  holding  of  fairs  and  markets,  the 
construction  and  dedication  of  houses.  Launching  of  ships, 
etc.  (/)  Customs  of  rig/its  and  obli</atinns,  communal  prop- 

erty and  communal  jurisiliction,  the  rules  regulating  the 
transaction  of  business  and  agriculture,  habits  of  a.ssevera- 
tion  and  obligation,  customs  of  bestowing  charities  and  ex- 

liceting  contributions,  (g)  Games,  in  their  many  subdivi- 
sions; games  exhibiting  the  dramatization  of  myths  and 

stories,  representations  of  love-making,  war,  and  labor; 
games  intended  to  test  strength  and  agility,  of  chance,  skill, 
and  wit;  guessing  games  and  puzzles;  games  of  chihlren 
and  of  nurses,  (A)  Gestures,  employed  to  express  any  of  the 
emotions,  appeal,  protest,  ridicule,  etc. 

II.  Superstitions. — Traditions  included  in  this  section 
might,  in  many  cases,  be  also  brouglit  under  that  which  pre- 

cedes, inasmuch  as  a  superstitious  belief  is  usually  accom- 
panied by  a  custom.  The  various  supc-rslitions  form  a  mass 

of  pseudo-information,  the  complete  examination  of  which 
Would  require  a  treatise  of  encyclopa'di<^  dimensions.  With- 

out, any  pretense  of  completeness,  superstitions  may  be 
divided  into  those  concerning  (a)  Mfitliir  Ijeimjs:  fairies, 
dwarfs,  giants,  hobgoblins,  familiar  sjiirits,  and  other  re- 

mains of  ancient  ethnic  belief;  aiigehs,  saints,  and  demons, 
liclonging:  to  Christian  mythology  ;  ghosts,  or  souls  of  the  de- 
jiarted ;  fantastic  and  imaginary  beings,  creations  of  the 
popular  fancv.  (i)  Times  and  .U'a.sons :  lucky  and  unlucky 
days,  (c)  Objects  of  nature :  the  sun  and  moon,  stars  anil 
elements,  winds  and  tempests,  ideas  exhibiting  mythic  con- 

ceptions; mountains,  rocks,  and  stones,  animistically  con- 
ceived; jewels,  with  the  respective  virtues  attributed  to 

them.  ((/)  yVitcltcraft  and  magic,  in  all  their  varieties  and 
with  all  their  literature;  mesmerism,  clairvoyance,  and  the 
like  in  so  far  as  these  are  dependent  on  traditional  error. 
(e)  Divination  :  the  prediction  of  tlie  future,  whether  by 
direct  prophecy  or  by  means  of  prognostics ;  astrology, 
necromancy,  geomancy,  chiromancy,  etc. ;  popular  signs  and 
omens,  the  tokens  used  to  determine  a  partner  for  life; 
weather-lore  and  popular  meteorology;  ordeals  and  tests; 
the  divining-rod.  (/)  Popular  7nediclne,  with  its  history; 
the  doctrine  of  signatures,  belief  in  the  curative  power  or 
magic  pov/cr  of  human  flesh  and  lilood,  imaginative  methods 

of  cure,  faith-healing  and  mind-cure,  so  "far  as  these  are traditional.  (</)  Amulets  o?id  f//o™i.s,  their  different  sorts, 
descriptions,  and  etfects.  (/i)  Personal:  superstitious  beliefs 
belonging  to  particular  families  or  individuals,  (i)  Physia- 
logical:  popular  ideas  of  the  characteristics  of  persons  be- 

longing to  diiferent  races,  to  the  connection  of  mental  traits 
with  certain  bodily  marks,  and  the  iike. 

III.  Popular  Literature. — A.  Poetry. — Under  this  head  we 
have  to  consider:  (a)  Popular  epics,  of  which  an  example  is 
furnished  by  the  Finnish  Kalenda.  and  by  Russian  popular 
epics.  On  the  boundaries  ot  folk-lore  and  literature  lie  some 
of  the  great  literary  epic  poems.  (See  Epic  Poetry.)  {b)  Bal- 

lads, or  narrative  songs,  so  called  from  their  original  use  in 
tlie  dance.  (See  Ballad  Poetry.)  {c)  Carols,  or  sacreil 
songs  employed  in  connection  with  days  of  the  Church,  es- 

pecially Christmas.  The  word  carol  is  originally  identical 
in  meaning  with  ballad,  and  may  be  derived  from  the  Mid- 

dle Latin  chorea,  although  said  by  etymological  dictionaries 
to  be  of  Celtic  extraction,  (d)  Songs.  es]3ecially  love-songs. 
This  species  of  popular  literature,  current  in  great  abun- 

dance in  many  European  countries,  is  partly  represented  in 
English,  popular  English  songs  having  apparently  perished 
for  want  of  record,  although  some  refrains  are  preserved. 
Some  of  the  songs  in  Shakspeare  have  something  of  a  pop- 

ular character.  English  popular  literature  entirely  lacks 
the  salutations,  quatrains,  etc.,  found  in  Southern  Europe. 

B.  Prose. — («)  Sagas  or  hero-tales,  professing  to  be  his- 
torical in  character.  Familiar  examiiles  abound  in  Norse 

literature;  the  heroic  literature  of  Celtic-speaking  races  has 
been  doubtfully  supposed  to  liave  been  solely  of  this  nature, 
as  exemplified  in  Old  Irish  sagas.  In .  English  this  species 
of  popular  composition  scarcely  exists,  owing,  no  doubt, 
to  the  alisence  of  early  collection.  (J)  lldrchen.  or  fairy 
tales.  This  class  of  composition  differs  from  the  former  by 
possessing  a  less  distinctly  marked  pretense  of  historical 
verity,  in  this  respect  resembling  modern  novelettes;  yet 
the  distinction  is  not  absolute.  The  JIdrchen  do  not  be- 

long exclusively  to  children ;  on  the  contrary,  the  tales  of 
children  are  generally  survivals  of  those  meant  for  grown 
folk,  (c)  Animal  Tales. — In  the  ease  of  races  still  in  the 
earlier  mvthic  stage,  a  considerable  part  of  the  mythology 
consists  of  such  tales ;  but  the  animal  tales  now  current  in 
Europe,  Asia,  Africa,  and  among  the  Negroes  of  America, 
like  the  3Idrchen.  have  no  ritual  connection.  (See  Beast- 
FAHLKS.)  The  passions  of  man  are  attributed  to  beasts, 
merely  in  order  to  Justify  a  moral  or  turn  a  jest ;  these  tales, 
although  sometimes  of  much  length,  otherwise  belong  to  the 
category  of  fables,  (d)  Legends  are  distinguished  by  their 
character  as  sacred  histories,  relating  to  a  divine  being,  saint, 



454 KOhK-LcniE 

or  lioiv  p<-r,siinii;;c.  v<')  Drolh,  or  jpsts,  arc  f)f  a  humorous 
nature,  bt-ii.^'  piiorally  liroaiUy  coiiiic;  in  tlicir  ty[)c.  (/) 
Mijlhx. — Tlie  Leriu  is  olU'ii  applied  (o  popular  narratives  be- 
loiijjing  to  any  of  the  classes  named,  but  in  a  sti'icter  sense 
is  employed  to  denote  tales  professinjj  to  give  explanations 
of  the  existing  conditions  of  beings  or  I  hings  (etiological),  or 
to  those  assumed  to  symbolize  the  operations  of  nature,  (y) 
Examples,  illustrations,  anecdotes. 

C.  ilinor  h'/iDini/x (if  I'dpuliir  Jjiferafurn. — (a)  Rhymes. — 
The  designation  includes  a  great  variety  of  forms,  game 
rhynu'S,  nursery  rhymes  of  different  sorts,  place  rhyuits,  and 
personal  rhymes,  what  the  French  call  hliixun  populaire, 
etc.  (li)  Middles. — Amusements  now  regai-ded  as  congeners, 
the  conundrum,  paronomasia,  etc.,  are  not  very  closely  allied 
to  this  ancient  kind  of  literature,    (c)  Prnrerbs  and  sayings. 
(d)  Phrases,  not  so  distinctly  exjiressive  of  a  general  truth. 
(e)  Expressions  and  words  of  a  primitive  character,  when 
regarded  from  the  jjoint  of  view  of  the  folk-lore  which  they 
contain. 

Theory. — According  to  the  definitions  above  given,  folk- 
lore makes  part  of  the  subject-nuitter  of  anthroi>ology,  eth- 

nology, psychology,  history,  a;sthetic.s,  ethics,  music,  and 
many  other  sciences.  Porthe  purposes  of  comjjarative  treat- 

ment it  is  impossible  to  limit  examination  to  the  folk-lore  of 
civilized  communities,  but  the  traditions  of  races  in  a  simple 
stage  of  culture  must  also  be  taken  into  account.  It  might 
seem  that  the  resulting  expansion  of  the  material  would 
make  it  as  impossible  to  deal  with  the  contents  of  folk-lore 
as  with  the  contents  of  literature.  There  may.  however,  be 
a  science  or  theory  of  folk-lore,  considered  with  reference  to 
its  distinguishing  characteristics  and  method  of  communica- 

tion. Such  an  investigation,  for  which  materials  are  only 
beginning  to  exist,  might  consider,  besides  a  survey  and  sub- 

division of  the  field,  the  manner  of  collection  of  folk-lore; 
the  genuineness  of  the  record  ;  its  distribution  and  diffusion ; 
the  different  stages  and  the  development  of  oral  tradition; 
the  characteristics  belonging  to  this  tradition  as  inherited 
and  popular;  the  relation  of  the  ide;is  of  the  illiterate  to  the 
literate  classes ;  the  connection  of  oral  and  written  literature ; 
the  manner  in  which  popular  belief  and  fancy  furnish  the 
groundwork  for  productions  of  art,  and  the  reaction  of 
conscious  art  on  tradition ;  the  connection  of  siiperstition 
with  philosophy  and  poetry ;  and  numerous  similar  topics. 
In  regard  to  such  cpiestions,  which  require  extended  treat- 

ment, only  a  few  remarks  can  here  be  offered. 
(«)  The  Recording  of  Folk-lore. — It  is  now  considered  as 

essential  that  a  popular  tradition,  in  order  to  become  the 
material  of  scientific  consideration,  should  be  written  clown 
exactly  as  repeated  to  the  collector,  withotit  addition  or 
adornment.  Such,  however,  was  by  no  means  the  practice 
of  early  collectors,  who  regarded  folk-lore  as  mere  curiosities 
which  were  interesting  only  when  singular,  and  which  re- 

quired to  be  ornamented  and  corrected  before  being  com- 
mitted to  print.  For  example,  the  early  gatherers  of  Eng- 

lish ballads  had  no  hesitation  in  adding  an  introduction  or 
conclusion  to  their  material,  or  in  reconstructing  any  irreg- 

ular stanza  or  quaint  idiom.  The  imperfect  understanding 
of  the  true  characteristics  of  oral  tradition  caused  collectors 
of  tales,  even  when  of  distinguished  scientific  attainments, 
to  include  pieces  not  really  of  a  popular  character.  As  these 
productions  were  highly  estimated  according  to  literary  merit, 
the  temptation  was  irresistible  to  edit  the  ruder  stories  in 
such  manner  as  to  give  thera  an  attractive  dress,  and  this 
practice  of  Ijeautifyiug  folk-tales  has  continued  down  to  the 
present  time.  To  this  erroneous  procedure  has  been  added. 
in  many  cases,  absolute  forgery ;  the  literary  conscience  of 
the  past  generation  scarcely  considered  invention  in  this 
field  as  anything  more  than  a  justifiable  effort  of  ingenuity. 
A  particularly  flagrant  example  of  this  artificial  production 
of  traditions  was  furnished  by  Hersart  de  la  Villemarque. 
whose  Breton  collections  are  now  known  to  have  been  in 
great  part  fictitious.  Even  at  the  present  moment  this 
method  of  creating  folk-lore  has  by  no  means  ceased,  but,  in 

part  from  miscomprehension  anil  mistaken  theory,  in  part ' 
from  deliberate  imagination,  myths  and  stories  which  have 
no  real  existence  on  the  lips  of  any  folk  continue  to  be 
added  to  tlie  stock.  Such  inaccuracy  renders  necessary  par- 

ticular caution,  both  in  the  recorder  and  in  the  critic  of  tra- 
ditional matc^rial.  These  remarks  apply  also  to  a  great  part 

of  the  information  to  be  found  in  books  respecting  the 
mythology  and  customs  of  primitive  races,  and  affect  the 
validity  of  the  general  conclusions  constantly  founded  on 
imperfect  testimony  and  appearing  in  general  treatises  on 
the  theory  of  religions,  mythologies,  and  ethical  notions. 

(4)  Folk-lore  and  Anthropology. — Tlie  popular  traditions 
of  civilized  countries  iiuiy  lie  (•onsidered  from  cither  of  two 
different  points  of  view.  The  products  of  oral  tradition 
may  be  estimated  according  to  their  value  as  literature,  anil 
judged  according  to  the  rules  of  a'sthetics,  or  else  they  may 
be  viewed  especially  as  survivals  of  earlier  conditions  of  cul- 

ture, and  as  calculat,ed  to  throw  light  on  the  progress  of  his- 
tory and  the  developnuMit  of  intelligiMicc.  As  the  latter 

method  is  the  more  inclusive,  and  as  a  consideration  of  folk- 
lore as  science  is  not  incompatible  with  a  just  estimate  of 

its  interest  as  literature,  the  material  is  usually  I'egarded  as 
coming  within  the  jirovince  of  anthropology.  With  regard 
to  the  definition  and  limits  of  the  latter  science,  no  agree- 

ment exists,  some  investigators  being  disposed  to  limit  the 
inclusiveness  of  the  term  to  the  study  of  man  regarded  as 
an  animal,  or  to  the  review  of  the  characters  of  uncivilized 
man.  while  others,  apparently  in  the  majority,  take  in  the 
whole  iield  of  human  action,  and  include  those  general  ques- 

tions which  formerly  wen^  considered  to  form  the  jirovince 
of  philosophy.  Ethnography  consists  in  the  description  of 
the  characters  of  a  race  or  of  the  races  of  a  certain  territory ; 
ethnology  in  the  corresponding  theoretical  inquiries.  The 
folk-lore  of  any  given  country  would  therefore  form  part  of 
the  ethnography  of  that  country;  but  as  it  will  be  shown 
that  race  is  a  secondary  question  in  regard  to  folk-lore,  and 
as  the  comparative  subject  may  be  viewed  from  a  general 
human  point  of  view,  it  must  be  under  general  anthropol- 

ogy, rather  than  ethnology,  that  folk-lore  should  be  brought. 
(f)  The  Antujuity  of  Folk-lore. — The  persistence  of  oral 

tradition  and  tenacity  of  the  popular  memory  are  often  the 
subject  of  remark,  aiid  might  be  illustrated  by  numerous 

examples,  t'ertain  games  are  as  old  as  history,  and  in  some cases  even  the  formulas  with  which  they  are  played  may 

be  traced  for  2,()(J0  years.  The  elements  of  folk-tales  also, 
or  .some  jiortion  of  them,  seem  to  be  prehi.storic  in  date.  In 
recent  collections  of  ballads  in  Scandinavian  countries  it 
was  found  that  many  of  these  had  changed  only  in  language 

or  in  reduction  of  compass  from  the  forms  collected  in  man- 
uscript three  centuries  before.  Some  modern  spells  and  su- 

per.stitions  also  luive  been  shown  to  be  nearly  identical  with 
similar  matter  recorded  more  than  a  thousand  years  ago. 
Observations  of  this  sort  have  led  to  extravagant  assertions 

regarding  tlie  antiquity  of  all  popular  traditions.  It  is  cer- 
tain, howevei',  that  no  such  general  principle  can  be  estab- 

lished. If  some  traditions  are  ancient,  others  are  modem. 
There  is  constantly  going  on  a  change  in  the  fashions  of  pop- 

ular tradition,  although  the  alteration  is  much  slower  than 
in  the  case  of  literature.  The  question  of  the  probable  date 
of  a  usage  or  story  can  not  be  answered  in  any  universal  man- 

ner, but  must  in  each  separate  case  be  a  theme  of  inquiry. 
(d)  Folk-lore,  Race,  and  Language. — The  questions  which 

have  been  most  eagerly  debated,  and  on  which  most  differ- 
ence of  opinion  continues  to  exist,  are  those  which  affect 

the  diffusion  and  distribution  of  folk-lore.  To  Jacob  and 
William  Grimm,  and  other  students  of  the  early  part  of 

the  centui-y,  tradition,  descent,  and  linguistic  form  were 
parallel.  The  doctrine  of  these  scholars  was  that  the  my- 

thology of  each  particular  race  expressed  the  special  way  of 
considering  nature  proper  to  that  branch  of  the  human 
family,  and  that  this  information  was  traditionally  handed 
down  unmingled  as  a  sacred  treasure  to  descendants :  this 
inherited  stock  of  knowledge,  though  affected  by  the  influ- 

ences of  time,  survived  in  the  oral  tradition  of  the  later 
age  ;  thus  folk-lore,  as  the  remainder  of  what  was  especially 
national,  indicated  the  true  way  of  feeling  proper  to  a  folk, 
and  thus  collection  and  study  went  hand  in  hand  with  pa- 

triotic feeling.  After  comparative  philology  had  established 
the  kinship  of  Indo-European  tongues  and  undertaken  to 
reconstruct  the  civilization  of  the  original  stock,  by  means 
of  linguistic  comparisons,  the  principle  continued  to  be 
held  that  community  of  popular  tradition  was  proof  of  com- 

mon descent.  This" view,  expressed  in  the  phrase  "Aryan 
origins."  played  a  great  part  in  the  speculations  of  Jlax 
Miiller  and  other  writers.  In  this  method  of  research,  how- 

ever, ethnology  and  archseology  had  not  been  consulted. 

The  results  of"recent  investigation  have  been  to  cast  into uncertainty  results  which  were  supposed  to  be  secure ;  the 
original  h.abitat  of  the  Aryan  rjice,  formerly  established  in 
Asia,  has  been  variously  fixed  in  Southern  Europe  and 
North  Africa  :  the  physiological  characteristics  of  the  peoples 
in  question  have  been  shown  to  be  so  mixed  that  at  the 
present  time  no  certain  opinion  can  be  maintained  regard- 

ing their  original  racial  characters.  Corresponding  to  this 
debate,  comparisons  of  the  material  of  folk-lore  have  shown 
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that  race  is  a  very  secondary  element  in  tradition,  and  that 
language  itself  is  no  eertain  j:;ui(le.  Thus  the  Basques  of 
Europe  appear  entirely  to  lucl;  any  characteristic  folk-lore  ; 
Finns  have  a(lo[)te(l  many  traditions  from  their  Swedish 
neighbors;  Bretons  have  altdgether  forgotten  the  legends 
and  sagas,  which  in  the  Middle  Ages  must  presumably  still 
have  existed,  in  favor  of  notions  imported  from  more  culti- 

vated France.  It  has  been  established  that  Pjurope  and 
Asia,  from  Ireland  to  .Japan,  form  an  area  of  communica- 

tion throughout  which  has  been  diffused  a  folk-lore  in  some 
respects  corresponding.  Similar  conclusions  are  indicated  in 
regard  to  other  continents — Africa,  Australia,  and  America. 
It  appears,  therefore,  that  the  influence  of  one  race  on  an- 

other depends  chiefly  on  contiguity,  and  that  such  inter- 
comtnnnication  is  not  solely  a  product  of  civilization,  but 
has  existed  from  the  most  remote  times.  Although  pro- 

moted by  alliance  of  religions  belief  and  sympathy  of  tra<le 
relations,  this  process  of  diffusion  goes  on  even  between 
races  which  cordially  hate  each  other,  and  which  are  at  war 
with  each  other.  The  tendency  of  modern  inquiry,  there- 

fore, is  to  reverse  the  older  way  of  thinking,  and  to  regard 
race  and  language  as  secondary  factors  in  determining  the 
prevalence  of  popular  traditions.  This  remark,  however, 
;ipplies  only  to  the  story,  or  to  the  outline  of  the  narrative; 
in  the  decoration  and  hnguistic  form  the  character  of  the 
race  appears :  the  story  is  so  reconstructed  as  to  become 
illustrative  of  the  ideas  and  customs  of  the  region,  and  in 
this  manner  may  be  no  less  valuable  for  ethnological  pur- 
jjoses  than  if  it  had  in  the  first  instance  been  the  reflection 
<if  the  habits  of  the  tribe  which  recites  it.  Such,  at  least, 

seems  to  be  the  conclusion  to  which  comparative  investiga- 
tion is  tending.  This  conclusion,  however,  is  not  matter  of 

universal  assent.  Some  writers,  especially  in  Great  Britain, 

insist  that  folk-lore  may  prove  serviceable  in  ti'acking  out 
remote  ethnic  relationships,  while  others  liave  hitherto  been 
inclined  to  explain  resemblances  in  belief  and  practice  as 
independent  inventions,  indicating  not  counteraction,  but 
only  the  natural  products  of  corresponding  stages  of  culture. 
It  must  be  said,  however,  that  the  observable  relation  does 
not  admit  of  the  indefinite  extension  of  this  theory.  On 
the  other  hand,  it  must  be  allowed  that  general  parallelisms 
prove  nothing  in  regard  to  interchange  ;  and  such  seems  at 
present  to  be  the  character  of  the  parallelism  of  American 
and  Asiatic  tradition ;  while  it  appears  certain  that  there 
has  been  some  effect  of  Asiatic  influence  on  the  ideas  of 

American  aborigines,  it  is  not  established  that  this  connec- 
tion is  other  than  secondary  and  relatively  unimportant. 

See  P.  Boas,  Dissemination  of  Tales  among  the  Natives  of 
North  America,  Journal  of  Ameriean  Fulk-Lore  (18111). 

(c)  Oral  and  Written  Cnmposition. — A  series  of  diffieult 
questions,  to  which  it  is  only  necessary  to  allude,  arise  as  to 
the  relations  of  these  two  sorts  of  composition.  It  has  been 
doubted  whether  the  inventors  and  reijeaters  of  popular 
traditions  use  conscious  art  in  the  same  manner  as  do 

writers  with  the  pen.  or  whether  these  productions  arose 
with  deliberate  invention  by  the  process  of  repetition  from 
lip  to  lip.  It  has  also  been  held  that  some  part,  at  least  of 
folk-narratives,  are  based  on  literary  antecedents.  On  the 
other  hand,  it  is  urged  that  many  of  the  great  productions 
of  genius  are  based  on  popular  imagination,  the  author  em- 

ploying and  reconstructing  traditions  contained  in  the  folk- 
lore of  his  land.  The  whole  theory  of  the  relation  between 

the  written  literatures  of  advanced  civilizations  and  the 
literary  creations  of  races  not  in  the  habit  of  recording  their 
knowledge  is  a  subject  which  can  not  be  dealt  with  in  a 
satisfactory  manner  until  there  exist  fuller  and  more  ac- 

curate collections  of  the  myths,  tales,  and  songs  of  luicivil- 
ized  races  than  those  which  have  hitherto  been  at  the  dis- 

posal of  the  student. 
Bibliography. — All  that  can  be  done  here  is  to  note  a 

few  works  of  a  general  character,  leaving  the  bibliograpliic 
information  proper  to  each  division  to  appear  in  its  proper 
place. 

(n)  Question-books  or  q^iesfionnaires:  The  TTanMooh  of 
Fnl];lore,  edited  by  G.  L.  Gomrae  (London.  1890) ;  Question- 

naire de  Follclore,  public  par  la  Societe  du  Folklore  Wallon 
(Liege,  1891);  P.  Sebillot,  Essai  de  Questionnaire  (Paris, 
1889);  A.  Gittee,  Vraagboek  tot  het  Zam.elen  van  vlaamsrhe 
Folklore  ofVolkskun.de  (Ghent,  1888):  Topics  for  Collection 
of  Folk-Lore.  P.  D.  Bergen  and  W.  W.  Kewell  {Journal  of 
American  Folk-Lore,  1890). 

(h)  Journals :  Folk-Lore  (London,  established  in  1890).  con- 
tinuing the  Folk-Lore  Record  (1878),  and  the  Folk-Lore  Jour- 

nal (1883),  all  published  by  the  Folk-Lore  Society ;  Revue 

des  Traditions  Populaires  (Paris,  1886);  Journal  of  Ameri- 
can Folk-Lore  (Boston,  1888);  Zeifschrift  des  Vereins  fiir 

Volksknn.i/e  (Berlin.  ISIIO);  A'tlinologisclie  31  iUe.ilangen  aiis 
Uni/arn.  (Budapest,  ISSli),  pul)lished  by  the  Gesellschaft  filr 
die  Volkerkunde  Ungarus,  and  continuing  t  he  wcjrk  of  the 
Journal  of  the  Oypsij  Folk-Lore  Society  (London.  1889-92). 
Among  other  periodicals  are  to  be  especially  named  the  fol- 

lowing:  JJi'lusine  (ed.  A.  Gaidoz.  I'aris,  1877);  Wallonia 
(ed.  O.  Colson  and  others.  Liege,  189:5);  Am  i'r-QueU  (ed. F.  S.  Krauss,  Vienna,  1890);  Arcliivio  per  lo  Studio  delle 
Trndizioni  Popolari  (ed.  G.  Pitre.  Palermo,  1883);  Cesky 
Lid  (ed.  L.  Niederle,  Prague,  ls!»3);  Wisla  (ed.  J.  Karlo- 
wicz,  Warsaw,  1887);  Zhivaya  Starina  (ed.  J.  Lamanski, 
St.  Petersburg.  1890) ;  Indian  Antii/uary  (Hombay,  1892); 
American  anthropological  journals  are  :  The  American  An- 

thropologist (Washington) ;  and  The  American  Antiquarian 
and  Oriental  Journal  (Good  Ilojie,  111.). 

(c)  General  works;  There  is  no  general  introduction  to 
the  study  of  folk-lore.  The  beginner  will  find  a  series  of 

suggestive  papers  in  1'Jie  International  Folk-Lore  Congress, 
Papers  and  Transactions  (Ltmdon,  1892).  F(.>r  the  relation 
between  folk-lore,  ethnic  custom,  and  mythology,  see  W. 
JIannhardt. /)(>  Kornddmonen  (Berlin,  1868);  \Vald-  und 
Feldculte  (liarlin,  1876);  Jlytholoc/ische  Forschunqen  (Ber- 

lin, 1888) ;  J.  G.  Frazer.  Tlte,Golden  Bough,  a  Study  in  Com- 
parative Religion  (London.  1890);  A.  Lang.  Custom  and 

Myth  (London,  1884)  and  Myth.  Ritual,  and  Religion  (Lon- 
don, 1887):  G.  L.  Gomme.  Folk-/Aire  Relics  (jf  Earl;/  Village 

Life  (London,  1888)  and  Ethnoloi/y  in  Folk-Lore  (London, 1892). 

For  ballads  the  student  may  refer  to  the  work  of  F.  >T. 
Child,  Tlie  English  and  Scottish  Popular  Ballads  (Boston, 

1882-98) ;  for  tales,  to  B.  C'osquin,  Contes  populaires  de 
Lorraine  compares,  etc.  (2  vols.,  Paris,  1885);  T.  F.  Crane's 
Italian  Popular  Tales,  with  notes  (Boston,  188.')):  W.  A. 
Olouston,  Popular  Tales  and  Fictions,  their  Migrations 
and  Transformations  (3  vols.,  Edinburgh.  1887) :  .1.  Jacobs, 
^Esopus  (2  vols.,  London,  1889) ;  K.  Sidney  Hartland,  The 
Science  of  Fairy  Tales  (London,  1891). 

For  popular  festivals  and  the  calemlar.  see  W.  Hone.  T/ie 
E very-Day  Book  (London,  182fi) ;  The  Table  Book  (1827): 
The  Year  Book  (1829,  and  several  times  reprinte<l) ;  K.  Cham- 

bers. Book  of  Days  (Edinburgh,  186:i). 
((/)  Knglish  collections:  J.  KnmiX,  Popular  Antiquities  of 

Great  Britain,  arranged  by  II.  Ellis  (2  vols.,  London,  1813), 
with  additions  by  W.  Carew  Ilazlitt  (;^  vols.,  London,  1870) ; 
C.  S.  Burne,  Sliropshire  Folk-Lore  (London,  1886);  R.  Cham- 
liers.  Popular  Rhymes  of  Scotland ;  W.  Gregor,  Notes  on 
the  Folk-Lore  on  the  Northeast  of  Scotland  (London,  1881) ; 
J.  0.  Ilalliwell-Phillips,  Popular  Rhymes  and  Nursery 
Tales  (Ijnndon,  1849);  J.  Ilarland  and  T.  Wilkinson,  Xancfl- 
sliire  Folk-Lore  (London.  1807);  W.  Henderson,  Notes  on 
the  Folk-Lore  of  the  Northern  Counties  of  England  and  the 
Borders  (London,  1866);  K.  M\mi,  Popular  Romancesofthe 
West  of  England,  or  the  Drolls,  Traditions,  and  Supersti- 

tions of  Old  'CornicaU  (London,  186.i ;  2d  ed.  1878) ;  J.  Napier, 
Folk-Lore,  or  Superstitious  Beliefs  in  the  West  of  Scotland 
(Paisiey,  1879).  The  Irish  literature  is  inadequate ;  as  ex- 
.ainiiles,  in  addition  to  collections  of  ballads  and  tales,  may 
be  mentioned  Lady  Wilde,  Ancient  Legends.  Mystical 
Cliarms.  and  Superstitions  of  Ireland  (2  vols..  Boston, 
1867) ;  J.  Mooney,  The  Funeral  Cnstoms  of  Ireland,  in  Pro- 

ceedings of  the  American  Philosophical  Society  (1888).  For 
American  aboriginal  folk-lore,  .see  Indians.    See  also  Games, 
EXEMPLA-BOOKS,  LEGENDS,  MYTHOLOGY,  and  SoNGS. 

W.  W.  Newell. 

Folk-tales;  the  title  given  to  narratives  of  whatever  de- 
scription which  are  orally  current,  not  having  been  com- 

posed with  the  pen,  but  communicated  by  way  of  recitation 
and  repeated  liy  word  of  mouth.  From  this  method  of 

transmission  it  "results  that  the  compositions  in  question 
reflect  the  average  intelligence  rather  than  that  of  a  supe- 

rior literary  class ;  furthermore,  that  they  possess,  for  the 

most  part,  "a  considerable  antiquity,  and  represent  the  con- ceptions, not  of  recent  civilization,  but  of  a  much  earlier 
period.  The  different  classes  of  these  tales  liave  been  enu- 

merated in  classifying  the  material  of  Folk-lore  (q.  v.). 
See  also  The  Dissemination  of  Tales  among  the  Natives 

of  North  America,  by  F.  Boas.'  W.  W.  N. 
Fol'len.  Charles  Theodore  Christian,  Ph.  D.,  LL.  D. ; 

writer,  reformer,  and  liberal  preacher ;  b.  at  Romrod.  in 
Hesse-Darmstadt,  Sept.  4,  1796  ;  educated  at  Giessen.  His 
patriotic  sympathies  .soon  got  him  into  trouble.     lie  was 
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several  times  arrested,  iiml  al'lei'  fleciii;;  from  Giessen  lie 
went,  to  Switzei'land.  He  was  appninled  I'rofessor  of  Latin 
and  History  in  the  cantonal  selmol  at  t'liur  (t'oire):  but  be- 
in^  a  lilieral  in  theolojiy  as  well  as  in  politics,  his  lectures 

gave  olVense  to  the  Calvinistic  minister's  :  so  that,  finding 
his  position  luioomfortable,  he  resigned  it  and  left.  Xext 
he  h^otiired  on  law  and  metaphysics  at  Hasel,  but  his  reputa- 

tion went  with  him  ;  the  allied  powers  demanded  his  surren- 
di^'.  and  again  he  fled,  this  time  through  I'aris  to  Havre, 
whence  he  embarked  for  the  I'.  S.,  where,  thanks  to  influ- 

ential friends — La  Fayette  among  tliem — he  found  welcome. 
A  few  months  after  he  landed,  in  the  autumn  of  1825,  he 
was  made  tutor  of  German  at  Harvard  College.  Three 
vcars  later,  having  in  the  meanwhile  studied  divinity  with 
br.  Channing,  and  been  admitted  to  the;  Unitarian  ministry, 
he  was  appointed  Professor  of  Kcclesiastical  History  and 
Ethics  in  the  Cambridge  Divinity  School ;  in  18:i0  the  pro- 

fessorship of  German  Language  and  Literature  was  conferred 
on  him.  In  the  five  years  he  held  it  he  did  nuu.Oi  to  make 
that  department  attractive.  For  a  short  linu'  (188(5-;J7)  he 
was  pastor  of  the  First  Unitarian  church  in  New  York,  fol- 

lowing Kev.  William  Ware.  His  freedom  of  speech  about 
slavery  cut  short  his  ministry  there,  and  in  183!)  he  accepted 
a  call  to  East  Lexington,  Mass.,  where  he  liad  harilly  estab- 

lished himself  when  he  was  lost  in  the  steamer  Lexington, 
which  was  burned  on  Long  Island  Sound,  Jan.  13,  1840.  His 
writings,  with  memoir,  were  published  in  five  volumes  at 
Boston  in  1841. 

Folleu,  Eliza  Lee:  wife  of  Charles  Tlicodore  Christian 
Follcn  :  daughter  of  Samuel  Cabot;  b.  in  Boston,  Aug.  15, 
1787.  She,  lilve  her  husband,  whom  she  married  in  1828, 
was  an  earnest  abolitionist  from  first  to  last,  and  a  diligent 

writer.  Her  Selections  from  Feitelon,  M'ell-spenf  Hours,  and 
Married  Life,  exerted  wholesome  influence  in  their  time. 

The  memoir  of  her  husband  was  from  her  piui.  The  Child's Friend  was  under  her  editorship  from  184i>  to  1850.  D.  in 
Brookline,  Mass.,  Jan.  30,  1800. 

Folly  Island :  an  island  of  South  Carolina :  in  Charles- 
ton CO.;  extends  S.  W.  from  Lighthouse  Inlet  to  Stone 

river,  having  Folly  Island  river  on  the  northwest  and  the 
ocean  on  the  southeast.  It  is  in  part  heavily  timtiered,  antl 
was  the  scene  of  important  operations  during  the  civil  war, 

Folsom,  George,  LL.  D.  :  antiquarian  ;  b.  in  Kenne- 
bunk.  Me.,  May  23,  1803 ;  graduated  at  Harvard  College 
in  1822,  and  studied  law.  In  1830  he  published  a  History 
of  Sacu  and  Biddeford,  Me. ;  in  1887  removed  to  New  York 

and  became  a  member  and  librarian  of  the  New  Y''ork  His- 
torical Society  ;  in  1841  edited  a  volume  of  its  Collections  ; 

afterwfird  translated  the  Dispatches  of  Hernando  Cortes  ; 
in  1843  published  the  Political  Condition  of  Mexico  ;  in 
1858  Documents  Relating  to  the  Early  History  of  Maine. 

He  was  a  member  of  the  New  Y'ork  State  Senate  in  1844- 
48,  and  charge  d'affaires  to  the  Netherlands  18.50-54.  3Ir. Folsom  was  president  of  the  American  Ethnological  Society. 
D.  in  Rome,  Italy,  Mar.  37,  1861). 

Folsom.  Joseph  L.  :  soldier ;  b.  in  Meredith,  N.  H., 
May  1!),  1817;  graduate  of  the  U.  .S.  Military  Academy, 
and  brevet  second  lieutenant  of  infantry  July  1,  1840; 
serveil  in  Florida  against  the  Imlians.  and  on  the  North- 

ern frontier  1840-44  ;  transferred  to  the  quartermaster's 
department,  with  rank  of  captain,  Sept.  1,  1840.  and 
served  in  California  during  tlie  war  with  Mexico.  He  was 
among  the  first  to  appreciate  the  discovery  of  gold  in  Cali- 

fornia, and  communicate  the  information  officially  to  his 
Goverinnent.  He  was  identified  with  the  early  history  and 
develoijment  of  Sau  Francisco,  where  he  became  a  large 

|)i-opcrty-owner.  Folsom  City,  on  the  American  river,  near 
the  locality  where  gold  was  discovered,  is  named  in  his 
honor.     D.  at  San  Jose,  Cal,  July  19,  1855. 

Folsom.  Nathasiel  :  soldier ;  b.  at  Exeter,  N.  H..  in  1736  ; 
commanded  a  company  at  Fort  Edward  in  1755,  and  aided 
in  the  capture  of  Baron  Dieskau.  Commanded  a  regiment 
of  militia  liefore  the  Kevolution,  and  as  brigadier-general  of 
the  New  Hampshire  forces  served  in  the  siege  of  Boston 
until  July,  1775.  Was  a  member  of  the  Continental  Con- 

gress 1774-75  and  1777-80;  councilor  in  1778;  and  presi- 
<ient  of  the  convention  which  framed  the  constitution  of 
New  Hampshire  in  1783.     I),  at  Exeter,  May,  36,  1700. 

Folsom,  Nathaniel  Smith  ;  clergvman ;  b.  at  Ports- 
moutlu  N.  II.,  Mar.  12,  1806;  graduated  at  Dartmouth  Col- 

lege 1828,  and  at  Andovcr  (Mass.)  Theological  Seminary  in 
1831  ;  ordained  at  Bradford,  Mass.,  1831  ;  was  missionary  in 

Liberty  co.,  Ga.,  in  1831-32 ;  w«.s  professor  in  Lane  Semi- 
nary and  in  Western  Reserve  College  from  1833  to  1836 ; 

was  pastor  of  the  ('ongregatioual  church  at  FranccsUjwii, N.  IL,  from  Oct.  13,  1836,  to  Aug.  21,  1838;  then  of  a 
church  at  Providence,  K.  I.,  1838-^10;  of  a  Unitarian  church 
at  Haverhill.  Mas.s.,  1840-46;  edited  The  Christian  Heyister 
1846-48  at  Charlestown.  Miiss. ;  an<l  was  Professor  of  Litera- 

ture and  Biblical  Interpretation  at  Meadville  Theological 
School,  Pennsylvania,  from  1848  to  1861.  He  took  up  his 
residence  in  Boston  in  1875.  lie  published  an  address  on 
temperance  (183!)),  and  an  luterjtreliition  of  the  Prophecies 
of  Daniel  (1843),  but  his  most  important  work  was  a  Trans- 

lation of  the  Four  Oosj/els  (revised  edition  1885).  D.  Nov. 

10,  18!jd. 
Folwell.  William  Watts,  LL.D.;  b.  at  Bomuhis,  Sen- 

eca CO.,  N.  Y.,  Feb.  14,  1833;  graduated  at  llobart  College 
1857;  was  teacher  in  Ovid  Academy  two  years,  then  became 
adjunct  Professor  of  Mathematics  in  Hobart  College;  in 

1860  and  1861  studied  philology  in  Berlin  and  traveled  ex- 
tensively in  Eurf)pe ;  in  Jan.,  1862.  was  commissioned  first 

lieutenant  in  the  t'.  S.  Engineers,  with  which  command  he 
served  through  all  the  campaigns  of  the  Army  of  the  Poto- 

mac till  the  close  of  the  civil  war,  attaining  the  actual  rank 

of  major  of  engineers  and  the  Ijievet  rank  of  lieutenant- 
colonel  U.  S.  Vols.  After  some  years  spent  in  business  he 
became  in  186!)  Professor  of  Mathematics  in  Kenyon  Col- 

lege, Gambler,  0.,  and  later  in  the  same  year  was  elected 
president  of  the  University  of  Minnesota,  and  afterward 
Professor  of  Political  P^conomy  there  and  librarian.  He 
has  published  Public  Instruction  iti  3Jinnesota.  in  the 
Transactions  of  the  National  Educational  Association  (1875), 
and  Lectures  on  Political  Economy. 

Folz,  or  Folcz,  Hans  :  poet :  b.  at  Worms  in  1478  ;  be- 
came a  resident  of  Nui'emberg  and  a  Protestant ;  was  by 

profession  a  barber.  He  was  one  of  the  most  noteworthy  of 
the  German  mastersingers,  and  besides  mastersong  wrote 
dramatic  Shrovetide  pieces  and  rhyming  tales.  His  lyrics 
are  often  spirited,  graceful,  and  of  high  moral  tone  and 
much  literary  merit ;  but  his  other  writings  are  often 
marked  by  needless  coarseness  and  a  roughly  vigorous  style 
of  humor. 

Fomeiitation  [via  Fr.  from  1  j&t.  fomenfa'iio.  deriv.  of  fo- 
menia're,  foment,  apply  warm  lotions,  deriv.  of  fomentum, 
*fovimentum.  foment,  warm  lotion,  deriv.  otfove're,  warm, 
keep  warm]  :  in  therapeutics,  the  application  of  hot  epithems, 
wet  or  dry  (wet  fomentation,  dry  fomentation),  to  diseased 
parts.  Fomentations  act  chiefly  by  the  heat  and  moisture 
they  convey  to  the  surface  treated,  but  they  are  sometimes 
medicated.  Fomentation  is  usually  a  safe,  and  often  an 
effective,  means  of  treating  many  diseases. 

Fomites,  fom'I-te"ez  [Lat.,  plur.  of  fames,  kindling-wood, 
tinder,  deriv.  of  fore  re,  to  warm] :  in  sanitary  science,  ob- 

jects, such  as  clothing,  furniture,  bedding,  wall-paper,  etc., 
by  which  the  infection  of  certain  diseases  is  retained,  and 
by  which  disease  may  be  propagated. 

Foiiblaiiriue.  fon'bla"ank',  A lbaxt  William:  journalist; 
b.  in  London,  England,  in  17!)7;  the  son  of  John  de  Grenier 
Fonblanque  (1759-1837),  a  famous  equity  lawyer,  and  a 
brother  of  John  Samuel  Martin  Fonblanque  (1787-1865),  an 
able  writer  on  law  reform.  Mr.  Fonblanque  was  (1820-46) 
editor  of  Tt>e  Examiner,  and  was  distinguished  for  literary 
abilities  and  for  his  useful  labors  as  a  publicist.  He  was 
(1846-72)  chief  of  the  statistical  department  of  the  Board  of 
Trade,  and  comptroller  of  the  coni  returns.  D.  in  London, 
Oct.  14,  1873.  Uis  England  under  Seven  Administrations 
(1837)  is  a  valuable  collection  of  articles  from  Tlie  Examiner. 
See  Life  and  Ichors  of  Albany  Fonblanque,  hy  his  nephew, 
Edward  Barrington  de  Fonblanque,  1874. 

Fonda :  village  and  railway  junction ;  capital  of  Mont- 
gomcrv  CO..  N.  Y.  (for  location  of  county,  see  map  of  New 

York,  "ref.  4-1);  on  the  Mohawk  river;"  43  miles  N.  W.  of 
Albany.  It  has  knitting-mills  and  manufactures  of  flour 
and  carriages.  Pi-incipal  business,  farming  and  dairying. 
Pop.  (ISS(l)  944;  (1890)  1,190. 

Fond  du  I.ao  :  city  and  railway  center;  capital  of  Fond 
du  Lac  CO.,  Wis.  (for  location  of  county,  see  map  of  Wiscon- 

sin, ref.  fi-E);  on  Lake  Winnebago,  at  the  mouth  of  Fond 
du  Lac  river ;  148  miles  from  Chicago,  63  from  Milwaukee. 
65  from  Green  Bay,  and  43  from  Sheljoygan,  thus  enjoying 

the  advantages  of  "four  competing  lake-ports.  The  city  is 
well  built,  and  is  delightfully  situ'ateii  on  a  plain  surrounded 
by  hills  and  groves.     It  has  "a  public  library,  several  public 
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gardens  for  out-door  amuscraents,  iiuuiuriu^linvs  of  hmibor, 
agricultural  machinery,  cars,  paper,  etc.,  and  an  important 
trade  in  grain,  lumber,  and  pork.  Water  is  supplied  by  the 
Hollv  system  from  artesian  wells,  the  nnnei'al  iiroperlies  of 
which  have  made  tlicm  famous.  Pop.  (ISHO)  i:!.(m ;  (IWIO) 

12,024;  (189.5)13,051.  Editor  ok  "  Ukporteb." 
Fonseca.  fon-sa'kali.  Bay  of  (also  called  GulfopConcha- 

oua)  :  an  inlet  of  the  Paciflc  Ocean  ;  in  the  southwest;coast  of 
( Antral  America  ;  between  Salvador  on  the  \V.,  Honduras  on 
the  N.  E.,  and  Nicaragua  on  the  S.  E.  The  mouth  is  23 
miles  wide  between  two  opposing  jioints.  and  is  divided  by 
islands  into  four  channels,  all  of  wliieh  adnut  large  vessels; 
within  the  bay  broadens  to  44  miles  from  X.  W.  to  S.  E.  by 
1!)  miles  from  N.  E.  to  S.  W.  It  contains  several  islands, 
and  tliere  are  a  number  of  good  ports  on  the  coast,  the  bay 
itself  forming  a  large  and  secure  harbor.  The  tides  average 
over  10  feet.  The  volcano  of  Coseguina  occupies  the  point 
on  the  southern  side  of  the  entrance  to  the  bay. 

Herbert  H.  Smith. 

Fonseca,  Juax  Rodrigl-ez,  de:  Spanish  ecclesiastic  and 
administrator;  b.  in  Toro,  near  Seville,  14.51.  He  was  suc- 

cessively Archdeacon  of  Seville,  Bishop  of  Badajoz,  Palen- 
cia,  and  Conde,  Archbishop  of  Rosario  in  Italy,  and  finally 
Bishop  of  Burgos,  besides  being  head  chaplain  of  (^ueen  Isa- 

bella and  afterward  of  King  Ferdinand.  In  14!)3  he  was 
appointed  to  superintend  preparations  for  the  second  voy- 

age of  Columbus,  and  thereafter  he  had  chief  control  of  all 
matters  relating  to  the  New  World  until  the  death  of  Ferdi- 

nand in  1516 ;  he  directed  the  Casa  de  Contrataoion,  or  Coun- 
cil of  Seville,  and  was  the  first  head  of  the  Coun<;il  of  the 

Indies  (q.  v.),  organized  in  1511.  Columbus  quarreled  with 

him  almost  from  the  first,  and  Fonseca's  influence  was  con- 
stantly exerted  against  him  and  his  family;  he  also  schemed 

against  Cortes,  and  opposed  the  reforms  of  Las  Casas. 
Probably  his  malignity  has  been  exaggerated  by  Irving  and 
otliers,  but  it  is  certain  that  he  did  much  harm.  Un<ler 
Ximines  he  was  disgraced,  but  regained  his  influence  some 
years  later,  and  was  predominant  in  the  Indian  council  until 
his  deatli,  wliich  occurred  at  Burgos,  Nov.  4,  1524. 

Herbert  H.  Smith. 

Fonseca,  Manuel  Deodoro,  da :  Brazilian  soldier  and 

politician;  b.  in  the  province  of  Alagoas,  Aug.  5,  1827:  en- 
tered the  army  as  a  cadet  in  1843;  subsequently  studied  in 

the  military  school,  and  graduated  in  1849  with  the  rank  id' 
sub-lieutenant  of  artillery.  In  the  Paraguayan  war,  18()8- 
70,  he  served  as  colonel ;  later  he  was  military  commandant 
of  various  provinces,  and  attained  the  rank  of  major-gen- 

eral. During  this  period  he  was  a  conservative,  and  person- 
ally attached  to  the  Emperor  Doin  Pedro  II.;  but  in  1887 

he  and  other  military  leaders  opposed  certain  acts  of  the 
Government,  and  were  punished  for  insubordination.  The 
malcontents  eventually  brought  about  a  mutiny,  deposed 
and  lianished  the  emperor  (Nov.  15,  1889),  proclaimed  a  re- 

public, and  made  Fonseca  chief  of  the  |)rovisional  govern- 
juent.  The  republic  was  recognized  by  the  U.  S.,  and  later 
by  France,  Great  Britain,  and  other  European  countries.  A 
constituent  assemljly  met  on  .Ian.  20,  1891 ;  tho  constitution 
proposed  by  Fonseca  and  his  colleagues  was  adopted,  and 
Fonseca  was  elected  president  for  four  years  with  the  mili- 

tary title  of  marshal  (Feb.  24,  1891).  On  the  meeting  of 
the  first  legislative  congress  (.June  1.5,  1891)  opposition  to 
the  Government  took  a  serious  form,  and  revolts  broke  out 
in  various  places.  President  Fonseca  finally  dissolved  the 
congress  (Nov.  4,  1891),  and  proclaimed  a  state  of  siege  ;  but 
disorders  continued,  and  the  state  of  Rio  Grande  do  Sul  vir- 

tually seceded.  Fonseca  was  accused  of  arbitrary  acts,  and 
on  Nov.  23  was  forced  to  resign,  the  vice-president,  Peixoto, 
taking  his  (ilace.  He  remained  at  Rio  de  .Janeiro,  whore  he 
died  Aug.  23,  1893.  Herbert  H.  Smith. 

Fonseca,  Pedro,  da,  D.  D.:  "the  Portuguese  Aristotle"  ; 
b.  at  (Jostizada  in  1.528  ;  became  a  Jesuit  in  1548  ;  held  pro- 

fessorships at  Coimbra  and  Evora ;  resiiled  at  Rome  1572- 
79;  was  the  instructor  of  Molina;  wrote  commentaries  on 

Aristotle  (4  vols.,  1572-1602) ;  Imtitutinnes  Dialecticm  (1564); 
and  a  treatise  on  foreknowledge  and  free  will  (1588).  I),  at 
LLsbon,  Nov.  4,  1599, 

Font  [JI.  Eng.  font,  fant  <  0.  Eng.  fani,  from  Mediiev. 
Lat.  fo?is,  fnntis,  font  <  Lat.  fnng,  spring,  fountain] :  a  cis- 

tern or  vessel  used  in  churches  to  contain  the  baptismal  water. 
It  is  usually  of  stone,  frequently  porphyry,  or  other  rich 

nuirbles.  It  was  permitted  by  the  Council"  of  Lerida  (a.  d. 524),  that  if  the  priest  could  not  procure  a  stone  font  he 

might  provide  himself  with  a  vna  cnnreHii-7is  ad  haptizandi 
officiam  of  any  material  (Ijabbe,  C'oncil.  IV.,  161.5),  wliich 
was  not  to  be  used  for  ortlinary  purposes,  but  reserved  for 

the  sacrament  alone  (Leo  \\' .,  de.  Curd.  Piix/oral.;  Labbe, 
Vdiicil.  VIII.,  37).  In  I  he  Eastern  ('hurch  the  font  was  usu- 

ally of  metal  or  wood,  and  seldom  or  never  jiossessed  any 

s|jecial  beauty  or  adornment  (Neale,  Ea-itern  Church,  i'., 
214). 

The  proper  place  for  the  font  was  at  the  entrance  of  the 

church  building,  syiidjolizing  baptism  as  the  "door"  of  the 
Church.  The  usual  form  was  octagonal,  with  a  mystical 

reference  to  the  eighth  day  as  the  day  of  our  Ijord's  resur- 
rection, and  of  regeneration  by  the  Spirit  (cf.  Audiros,  Epist. 

20,  44,  quoted  in  Smith  and  ('lieetli.-im'sl;/c/.  Clirlxt.  Anliq., 
i.,  680).  The  font  is  frequently  fashioned  with  much  taste 
and  skill.  The  most  detailed  description  of  a  baptismal 
font  is  that  given  in  the  life  of  St.  Sylvester,  in  tlie  Bibl. 
Pup.  of  the  pseudo-Anastasius  (sec.  37) ;  vide  Smith  and 
Cheethani,  Diet.  Christ.  Aidiq.  This  font  is  said  to  have 
been  presented  by  Constantine  the  Great  to  the  Church  of 
the  Lateran.  The  cistern  is  stated  to  have  been  made  of 
porphyry,  overlaid  within  and  without  with  silver.  In  the 
midiUe  of  the  font  were  two  jiillars  of  porphyry  supporting 
a  golden  dish,  in  wliich  was  the  Paschal  lamp.  A  golden 
lamb  and  seven  silver  stags  (cf.  Psalm  xlii.  2)  poured  out 
water,  and  on  either  side  of  the  lamb  were  silver  statues  of 
Christ  and  John  the  Baptizer.  The  oldest  fonts  existing 
date  from  the  eleventh  century,  but,  though  full  informa- 

tion on  the  subject  is  lacking,  it  is  evident  tliat  the  font  has 
undergone  various  changes  of  form  as  the  rite  of  baptism 

changed.  It  is  believed  that  the  use  of  "standing  fonts" 
began  with  the  practice  of  infant  baptism,  and  the  substitu- 

tion of  aspersion  for  immersion  in  the  sacrament,  perhaps 
in  the  Middle  Ages.  In  the  old  baptisteries — often  build- 

ings entirely  separated  from  the  church  proper,  and  used 
exclusively  for  the  performance  of  baptism — the  font  was 
often  a  large  basin  approached  by  descending  steps,  indi- 

cating that  in  those  days  baptism  was  most  generally  ad- 
ministered by  immersion.  At  the  time  of  the  Reformation 

the  fonts  were  generally  much  larger  than  those  made  now; 
they  were,  indeed,  made  so  large  that  an  infant  could  be 
baptized  in  them  by  immersion,  as  is  shown  by  a  glass  pic- 

ture from  that  time.  The  name  font  is  often  incorrectly 
applied  to  the  stoup.  stock,  or  btnilier,  a  vessel  containing 
holy  water  and  pl.aced  near  the  entrance  of  Roman  Catholic 
churches.  See  Simpson,  Serie.s  of  Ancient  Baptismal  Fonts, 
and  Paley.  Ancient  Fonts. 

Revised  by  William  Stevens  Perry. 

Fontaine,  fon'trTn',  Pierre  Francois  Louis :  architect ; 
b.  at  Pontoise,  France,  Sept.  20.  1762;  practiced  during  the 
whole  period  from  the  first  republic  to  the  second  empire, 
mostly  in  partnership  with  his  fellow-jnipil,  Percier.  Among 
his  works  may  be  mentioned  extensive  alterations  of  the  court 
and  staircases  of  the  old  Louvre;  plans  for  uniting  the  Tuil- 
eries  to  the  Louvre ;  the  Arc  de  Triomplie  du  Carrousel  (1807) ; 
the  Chapelle  Expiatoire  for  Louis  XVIII.  (1815-20);  the 
Chapelle  St.  Ferdinand,  memorial  to  Duke  of  Orleans  (1843) ; 
besides  several  literaiy  works,  especially  Choix  des plus  cele- 
bri'S  viaistins  de  plaisunce  de  Rome  (1809-24)  and  liecueil  de 
Decorations  Interieurcs  (1812);  officer  of  the  Legion  of 
Honor  iu  1814.  commander  1832;  and  for  many  years  presi- 

dent of  the  Conseil  des  Batiments  Civils.  His  work,  espe- 
cially in  furniture  and  decoration,  displays  great  refinement 

of  taste.     D.  iu  Paris,  Oct.  10.  1853.         A.  1).  F.  Hamlin. 

Fontainebleau.  foh'tf7n-blo' :  town  of  France;  depart- 
ment of  Seine-et-Marne ;  35  miles  S.  E.  of  Paris  (see  map  of 

France,  ref.  3-F).  Its  palace,  built  in  the  twelfth  century 
and  enlarged  and  embellished  in  each  succeeding  century,  is 
one  of  the  most  magnificent  buildings  in  France.  The  for- 

est which  surrounds  it,  and  which  is  wholly  laid  out  as  a 
landscape-garden,  comprises  64  sq.  miles,  and  the  roofing  of 
the  palace  covers  no  less  than  14  acres.  The  present  struc- 

ture was  begun  by  Francis  1.,  who  employed  Leonardo  da 

Vinci,  Andrea  del'Sarto,  and  Benvenuto  Cellini  to  complete and  execute  his  plans.  By  Henry  IV.  the  building  was 

much  enlarged.  He  added  "the  Diana  Gallery,  the  Court  of the  Princes,  and  the  Galerie  des  Cerfs.  The  later  Bourbons 
disliked  the  place,  and  suffered  it  to  be  neglected,  but  it  was 

again  restored  with  great  magnificence  by  X'apoleon  I.,  who 
spent  6.000.000  francs  for  the  purpose.  "Some  of  the  most pathetic  incidents  in  his  life  occurred  here.  The  first  of  the 
five  gre.it  courts  still  bears  the  name  in  [lopular  parlance  of 
the  Court  of  Adieux.  as  it  was  there  Napoleon  bade  farewell 
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to  the  Olil  (iiiaril.  'I'lie  town  is  iiciit  ami  well  liuill.  It  lias 
some  Inide  in  wine,  grapes,  garden-proiluce,  etc.,  and  soirie 
maiiuluclnres  of  jjoreelain  and  eai-thenware.  J\))).  (18'Jfi) 
14,t)78. 

Foiitailil.  I'on-laa'na'ji.  Domenico:  Italian  architect:  b.  at 
Como  in  ir)4:!;  sindied  arcliitecture  at  Rimie.  Cardinal 

Motitalto,  al'lerwarii  Sixtus  V.,  commissioned  him  to  build  a 
cliapel  in  Santa  .Maria  Maggion'  for  him,  but  the  expense 
being  above  his  means  till'  chapel  was  not  finisheil  liU  the 
cardinal  became  pope  and  Fontanawas  appointed  pontifical 
architect.  The  dillicnlty  of  raising  thc^  obelisk  on  the  piazza 
of  St.  Peter  was  solved  by  Fontana.  who  receivi^d  high  hon- 

ors as  well  as  liberal  pay.  After  this  Fontana  was  commis- 
sionoil  to  raise  three  other  obelisks — that  of  the  mausoleum 
of  .\ugustns,  whieli  was  placed  on  the  piazza  of  Santa  Maria 
Maggiore;  another  before  the  basilica  of  St.  .lohn  Lateran  ; 
the  other  on  the  piazza  before  Santa  Maria  del  Popolo.  He 
then  added  a  portico  c)f  travertine  to  the  far;ade  of  St.  John 
Lateran,  and  built  a  splendid  palace  of  three  stories  for  the 
pope,  and  began  the  Vatican  library  finislied  uniler  Clement 
V III.  Fontana  also  continued  the  pontific^al  palace  of  the 
(juirinal,  and  transported  from  the  baths  of  Diocletian  the 
two  colossal  gronjis  of  demigods  with  horses  which  stand 
before  it.  He  fell  into  disgrace  while  constructing  a  bridge 
in  the  quarter  of  the  city  called  Borghetti,  having  been  ac- 

cused of  misapprojiriating  money  confided  to  him  for  this 
purpose.  The  pope,  judging  him  to  be  guilty,  dismissed 
him.  Count  Mn'anda,  Viceroy  of  Naples,  then  offered  him 
the  post  of  architect  and  first  engineer  to  the  King  of  the 
Two  Sicilies,  and  Fontana  went  to  Naples  about  the  year 
1593  with  his  wife.  There  he  (tonstrueted  several  canals, 
protecting  the  province  of  the  Terra  di  Lavoro  from  inun- 

dations, and  the  royal  palace,  which  is  marred  liy  the  ad- 
ditions of  later  architects.  He  made  designs  for  the  port  of 

Naples  and  a  pier.  He  was  greater  as  engineer  than  as  arclii- 

tect.     I),  at  Naples  in  1607."  W.  J.  Stillmax. 
Fontana,  Giovanni:  architect:  elder  brother  of  Domeni- 

<'o  Fontana,  and  his  assistant  in  several  enterprises ;  was  es- 
pecially successful  as  a  hydraulic  engineer  and  designer  of 

fountains.  D.  1614. — Carlo,  perhaps  related  to  Giovanni, 
1).  16:i4:  d.  1714:  assisted  Bernini  in  several  works ;  designed 
the  Palazzo  Torlouia  and  many  other  works,  none  of  first- 
rate  importance.  A.  D.  F.  Hamlix. 

Fontanel'  [from  Fr.  fontanelh,  fontanel,  diinin.  of  fon- 
iaiiie,  fountain] :  the  soft  palpitating  spot  upon  the  head  of 
a,  young  infant ;  so  called  because  its  throbbing  was  likened 
to  the  welling  up  of  a  fountain.  The  fontanels  are  usually 
from  four  to  six  in  number,  but  only  one  or  two  are  easily 
detected  in  most  cases.  The  great  fontanel  is  at  the  cross- 

ing of  the  coronal  and  sagittal  sutures.  It  is  generally 
closed  by  the  development  of  the  neighboring  bones  within 
two  years  after  birth.  The  smaller  posterior  or  bregmatic 
fontanel  is  at  the  junction  of  the  sagittal  with  the  lamb- 
doidal  suture,  and  closes  in  a  few  months  after  birth.  There 
are  also  two  sphenoidal  and  two  mastoidal  or  Gasserian  fon- 

tanels, but  they  are  very  small,  and  generally  close  soon 
after  birth.  The  two  principal  fontanels  are  of  great  impor- 

tance in  midwifery,  as  they  enable  the  skillful  practitioner 
to  determine  the  position  of  the  fcetus  in  head  presentations. 

Fontanel  is  also  a  small  issue  or  artilicial  ulcer  made  by 
the  surgeon  for  its  derivative  effect.  A  common  dried  pea, 
a  lump  of  beeswax,  or  other  hard  mass  is  kept  in  a  small  cut 
under  the  skin,  causing  a  flow  of  pus.  The  fontanel,  though 
a  valuable  therapeutic  means,  is  not  much  employed. 

Fontauel'la,  Francesco:  Italian  educator  and  author: 
1).  at  Venice,  .lune  38,  1768;  became  a  priest,  and  was  for  a 
time  Professor  of  Grammar  in  Venice,  and  afterward  Pro- 

fessor of  Latin  Eloquence  at  Udine,  but  his  principal  employ- 
ment was  proof-reading.  He  was  author  of  Greek  and  He- 
brew grammars  and  lexicons,  and  of  several  learned  philo- 

logical treatises.     D.  at  Venice,  Mar.  23,  1837. 

Fontanes,  foii'taan',  Louis,  Marquis  de:  poet  and  poli- 
tician ",  b.  at  Niort,  France,  Mar.  6,  1757:  went  to  Paris  in 

1777  and  in  the  following  year  published  La  Foref  de 
Navarre.  This  was  followed  by  several  other  poetical  works 
of  merit,  among  which  may  be  mentioned  a  translation  of 

Pope's  Essay  nn  Man  (1783),  La  Chartreuse  de  Paris.  Le 
Jour  des  3fnrfs  dans  une  Camparjtie,  the  latter  a  poem  in 

the  stylo  of  Gray's  Ele/jy.  and  VApitre  sur  VEdit  en  faveur 
de  non-Caf/inliqties,  which  was  crowned  by  the  Academy  in 
1780.  In  the  early  period  of  the  Eevolution  he  edited  the 
Jlod»ratenr,  and   opposed  the  growing  spirit  of  anarchy. 

Il.iving  retired  to  Lyons  after  llie  death  of  the  king  he 
dared  to  present  to  tlie  convention  an  eloquent  appeal  on 
behalf  of  the  city,  for  which  he  was  proscribed,  but  he  es- 

caped by  flight.  He  remained  in  hilling  till  after  the  fall  of 
Uobespii'rrc,  when  he  once  more  became  prominent  in  Paris, 
but  an  article  in  the  J)/(,'m«r('«/,  of  which  he  was  an  asso- 

ciate editor,  displeased  the  (iovernmcnt,  and  he  was  again 
obliged  to  flee.  He  found  a  refuge  in  London,  where  he  be- 

came a  close  friend  of  Chateaubriand,  also  an  exile.  Ke- 

lurning  after  the  coup  d'ilal  of  179i(  (18th  and  19tli  Bru- 
nniirc),  he  was  reinstated  as  a  member  of  the  Institute:  be- 

came a  member  of  the  legislative  body,  of  which  he  was 

chosen  president  in  1804:  was  a|)point'ed  grand  master  of the  University  of  Paris  in  1808,  became  a  senator  in  1810 
and  was  raised  to  the  peerage.  During  the  Hundred  Days 
he  was  passive,  and  on  the  second  restoration  he  was  on  as 
good  terms  with  the  Bourbon  Government  as  he  had  been 
with  that  of  Najioleon.  Ho  wa.s  nominated  a  member  of 
the  privy  council  in  181.5,  and  two  years  later  received  from 
the  king  the  title  of  marcjuis.     D.  at  Paris,  Mar.  17,  1831. 

F.  M.  Coi.nv. 

Fon'te  AvpHa'na,  Ordor  of:  a  monastic  order  estab- 

lished in  1001  at,  P'onte  .\vcllana.  near  Faenza,  Italy,  by  Lu- 
dolf.  Bishop  of  Iguvinm.  In  1570  it  was  united  to  the 
Camaldulians.  St.  Peter  Damian  was  its  most  famous  mem- 
ber. 

Fontenay-lc-Comte.  foiitp-nale-kSiil' :  town  of  France; 
department  of  Vendee ;  on  the  Vendee  (see  map  of  France, 
ref.  6-D).  It  has  great  linen  manufactures  and  tanneries. 
On  May  16,  179:^,  it  was  the  scene  of  the  victory  of  the  re- 

publican army  under  Chabot  over  the  Vendeans.  Pop. 
(I89())  10,096. 

Pontenelle,  foiVt^-nel .  Bernard  le  Bovier.  de:  author; 
a  nephew  of  Comeille:  \i.  at  Rouen,  France,  Feb.  11,  1657; 
admitted  to  the  French  Academy  in  1691,  and  to  the  Acade- 

my of  .Sciences  in  1697,  of  which  he  was  perpetual  secretary 
from  1699  to  1741.  His  Dialogues  of  the  Dead  was  pub- 

lished in  1683,  Discourse  on  the  Plurality  of  Worlds  in  1686. 
and  E-fsaij  on  the  Oeometry  of  the  Infinite  in  1737.  Wrote 
also  History  of  Oracles,  and  in  forty  years  composed  eulo- 

gies on  about  seventy  members  of  the  French  Academy  of 
Sciences.     D.  at  Paris,  Jan.  9,  1757. 

Fontenoy.  foh'te-nwaa' :  village  of  Belgium ;  province  of 
Hainaut ;  5  miles  S.  E.  of  Toumay  (see  map  of  Holland  and 
Belgium,  ref.  11-B).  Here  was  fought.  May  11,  1745.  the 
famous  battle  between  the  French  under  Marshal  .Saxe  and 
the  allied  PInglish,  Dutch,  and  Austrians  under  the  Duke 
of  Cumberland,  in  which  the  French  won  a  great  victory. 

Pop.  800. 
Fontevrault.  fSii'tc-vro  :  town  of  France ;  department  of 

Maine-et-Loire ;  10  miles  S.  B.  of  Saumur  (see  map  of  Prance, 
ref.  5-D).  In  its  church  are  the  tombs  of  Henry  II.  and 
Richard  I.  of  England.  The  church,  now  a  prison,  is  nearly 
all  that  remains  of  the  ancient  abbey  of  Fontevrault.  once 
the  mother-house  of  the  monastic  order  of  Fontevrault, 
founded  1100,  and  broken  up  at  the  Revolution.  Pop. 

(1896)  2,853. 
Fonvielle.  foti'vi-el',  Wilfrid,  de :  aeronaut  and  popular 

scientific  writer;  b.  in  Paris.  France,  in  1828;  was  a  teacher 
of  mathematics,  then  a  journalist,  and  finally  aeronaut. 
During  the  siege  of  Paris  he  escaped  from  the  city  in  a  bal- 

loon. Among  his  works  are  L'hoinnie^fossile  (186.5);  Les merveilles  du  monde  invisible  (ISdti);  Eelairs  et  tonnerres 
(1867 ;  translated  into  English  by  T.  L.  Phipson  under  the 

title  of  Thunder  and  Liyhtning);  L'Astronomie  moderne 

(1868) ;  La  conquete  du  pole  nor'd  (1877) ;  Les  saltimlianques de  la  science  (1884).  Accounts  of  his  balloon  ascensions 
were  published  in  1871,  and  translated  into  English  under 
the  title  of  Travels  in  the  Air.  He  has  written  several  polit- 

ical and  polemical  pamphlets ;  thus  in  1879  he  published 
Comment  se  font  les  miracles  en  dehors  de  VEglise.  in  which 
he  reviews  tlie  claims  of  spiritualist  mediums  from  a  com- 

mon-sense standpoint. 

Food  [M.  Eng.  fode  <  0.  Eng.  foda  <  Teuton,  fod-  <  In- 
do-Europ.  pd{t)- ;  "cf.  Lat.  pasco.  feed,  pahulum,  food,  Gr. 
iraTcTo-Soi,  to  eat]  :  a  substance  which  supports  the  functions 
and  powers  of  the  body — one  by  which  the  body  may  live, 

act,  and  grow  :  aliment'.  It  is  not  one  which  simply  satisfies or  arrests  appetite,  for  a  nauseous  smell  or  a  mental  shock 
will  do  that :  nor  one  simply  which  gives  a  sense  of  satisfac- 

tion at  the  stomach  and  removes  craving  for  food,  like  the 
lump  of  clay  which  is  swallowed  by  savages  in  the  absence 
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rif  r<j(jcl  ;  yut,  food  does  both.  Neither  is  it  a  substance  which 
controls  and  rcsnhites  the  functions,  for  tliat  is  the  s|)eci!il 
duty  of  a  medicine  ;  and  yet  it  so  far  governs  that  it  in- 

creases tlie  activity  of  some  or  all  of  them.  With  want  of 
food  there  is  a  natural  subsidence  of  vital  action,  accom- 

panied liy  craving  for  food  and  appetite  or  relish  for  it, 
while  after  food  has  been  eaten  tiie  action  of  the  heart, 
lungs,  and  other  organs  is  increased,  heat  is  generated  more 
freely,  appetite  is  arrested,  and  a  sense  of  satisfaction  is  felt. 
After  an  interval  of  three  or  four  hours  appetite  and  a  sense 
of  want  of  food  return,  and  tlie  process  of  renewal  must  be 
repeated. 

Pood  must  be  identical  with  the  elements  of  our  bodies, 
or  be  capable  of  transfornuitiou  into  them,  supplying  the 

want  caused  by  waste  and  the  material  required  for  gi'owth. 
It  must  aVso  be  adapted  to  the  needs  of  the  infant  as  well 
as  those  of  man  at  all  ages  and  in  various  conditions  of  sea- 

son, climate,  modes  of  life,  and  exertion.  Its  nature  must 
be  such  that  it  can  be  digested  within  a  proper  period,  lest 
tlie  body  starve  while  food  is  within  it ;  but  this  is  com- 

monly assisted  by  the  process  of  cooking,  which  by  soften- 
ing the  food  shortens  the  term  subsequently  required  for 

digestion.  Thus  a  piece  of  the  bark  of  a  tree  may  contain 
the  elements  of  food,  but  in  a  form  most  difficult  of  diges- 

tion. When  in  periods  of  great  privation  bark  has  been  eaten 
it  has  been  first  broken  up  into  the  smallest  pieces,  im- 

mersed and  then  boiled  in  water  to  soften  the  fiber  and  to 

cause  the  starch-cells  to  burst.  Or  again,  in  infants  the  di- 
gestive powers  are  feeble,  so  that  they  require  foodstuffs  of 

the  most  digestible  nature,  such  as  milk,  pap,  corn-starch, 
bread,  etc.  Idiosyncrasy  is  another  factor  ;  articles  of  food 
which  are  easily  digested  by  most  people  are  digested  with 
difficulty  by  others. 

Glassification. — As  foods  have  two  chief  duties  to  per- 
form— to  maintain  the  heat  of  the  body  and  supply  mate- 
rial for  growth  and  repair — they  were  formerly  classed  as 

heat-ffi'nerafors  and  flesh-formers.  Included  among  the 
former  were  the  starches,  sugars,  oils,  etc.,  and  among  the 
latter  the  allmminous  substances,  such  as  meat,  fish,  the 
white  of  egg,  etc.  These  classes  were  also  called  respective- 

ly non-nitrogenoiis  and  nitrogenous — the  former  not  con- 
taining nitrogen  in  their  molecules.  The  advance  of  knowl- 

edge teaches  that  the  non-nitrogenous  substances  also  serve 
for  repair  and  growth  of  the  body,  consequently  the  division 
into  heat-generators  and  flesh-formers  is  not  logical. 

Foodstuffs  are  usually  divided  primarily  into  the  inor- 
ganic and  organic,  the  former  including  the  various  min- 

eral substances — water,  oxygen,  etc. — found  so  commonly 
diffused  throughout  nature;  the  latter  those  which  are  de- 

rived directly  from  plant  or  animal  life.  Organic  substances 
are  subdivided  into  the  non-nitrogenous  and  nitrogenous  as 
above. 

Poods  will  be  considered  in  this  article  under  the  two 
general  heads  of  solids  and  fluids,  the  former  being  divided 
into  three  classes,  according  to  their  source — viz.,  mineral, 
vegetable,  and  animal. 

I.   Solid  Foods. 

A.  Mineral  Food. — The  bones,  nearly  every  soft  tissue, 
and  the  blood  require  mineral  matters  combined  with  acids, 
and  foods  supply  them  in  about  the  following  proportion  : 
Common  salt,  or  chloride  of  sodium,  is  found  in  water  and 
in  many  animal  and  vegetable  substances,  and  it  is  usual  to 
eat  from  one-quarter  to  one-half  an  ounce  daily  with  food. 
Potash  is  supplied  by  lemons,  oranges,  grapes,  pineapples, 
strawberries,  mulberries,  tamarinds,  apples,  and  nearly  all 
fruits,  as  well  as  by  potatoes,  cauliflowers,  cabbages,  cucum- 

bers, artichokes,  asparagus,  rhubarb,  and  nearly  all  garden 
vegetables.  Sulphur  is  contained  in  albumen  (as  the  white 
of  eggs),  fibrin,  and  casein  in  proportions  of  3+  to  7  parts  in 
1,000.  Iron  enters  into  the  composition  of  most  vegetable 
foods,  as  potatoes,  carrots,  cucumbers,  peas,  cabbages,  and 
mustard,  and  into  many  animal  substances,  as  milk  and 
flesh.  Aluminium  exists  in  carrots,  and  silica,  or  flint,  in 
potatoes,  wheat,  rice,  and  numerous  vegetable  structures. 
Phosphorus,  when  combined  with  a  base,  as  lime,  magnesia, 
soda,  potash,  etc.,  is  found  in  nearly  all  vegetable  and  ani- 

mal foods.  Thus  there  are  in  blood  0'14  ;  barley,  rice,  and 
oats,  0-32  to  1-32 ;  milk,  0-56 ;  wheat,  0-8  to  2-6 ;  potatoes, 
2-5  ;  casein,  13-2  ;  and  in  bones,  27  to  72  per  cent.  It  is  also 
found  in  fibrin,  albumin,  the  brain,  and  numerous  other 
structures  of  the  bodies  of  animals. 

From  this  statement  it  follows  that  while  the  need  of 

the  body  for  mineral  matter  may  be  supplied  in  very  differ- 

ent qiiantities,  a  mixture  of  foods  is  t,he  most  fitting.  I>ut 
of  all  classes  those  which  ccuitain  fresh  vegetable  juices  ap- 

pear to  be  the  most  important,  for  without  them  the  nutri- 
tion of  the  body  can  not  bo  long  nuiintained. 

B.  Vegetable  Funds. — Thi.>  lowest  classes  of  vegetables 
which  supply  man  with  food  are  the  lichen.s,  fungi,  mosses, 
and  seaweeds.  Lichens  and  mosses  are  ordiri;iry  articles 
of  food  in  the  northern  regions,  as  in  Lapland  and  (ireen- 
land,  and  supply  food  to  man  and  beast  for  several  months 
in  the  year.  Iceland  moss  (Cetraria  islandica)  has  long 
been  appreciated  in  more  southern  climates  for  its  mucilag- 

inous quality,  and  is  eaten  alone,  as  an  infusion  in  hot  water, 
or  made  into  various  compounds,  as  Iceland  moss  cocoa  or 
as  a  preparation  similar  to  corn-starch.  It  is  deficient  in 
flavor,  and  requires  the  addition  of  sugar  and  a  condiment, 
but  it  produces  a  more  valuable  infusion  than  linseed  tea. 
Reindeer  moss  (Cladonia  rangeferina)  has  similar  quali- 

ties, but  is  inferior  as  a  nutriment,  since  while  the  former 
yields  about  30  per  cent,  and  the  latter  has  only  about  1 

per  cent,  of  starch,  the  potato  usually  contains  about  18-0  or 
19-0  per  cent,  of  starch.  It  is  inferior  in  that  respect  to  lee- 
land  moss.  Irish  or  carrageen  moss  [(liondrus  crispus),  a 
seaweed,  is  not  equal  in  nutritive  value  to  Iceland  moss, 
but  is  a  well-known  article  of  food  or  physic.  Seaweeds 
have  long  been  in  use  as  food  in  Scotland  and  the  more 
northern  islands  of  Europe,  particularly  when  other  vegeta- 

ble food  is  scarce.  They  have  also  been  used  in  periods  of 
abundance  by  a  few  persons,  so  that  laver  {Porphyra  laci- 
niata  and  vulgaris)  is  eaten  with  roast  meat  at  the  most 
luxurious  tables.  There  are  many  edible  seaweeds,  but  as 
all  have  a  bitter  flavor,  which  soda  only  partially  removes, 
they  are  not  likely  to  be  generally  used  as  food.  They, 
however,  rank  very  high  in  luitritive  value,  for  they  are 
said  to  contain  10  to  1.5  per  cent,  of  nitrogenoiis  and  60  to 
70  per  cent,  of  carbonaceous  nuitter,  ami  therefore  merit 
the  attention  of  countries  having  a  wide  seaboard  and  a 

poor  population. 
Mushi'ooms  (Fungi)  constitute  a  large  class  of  vegetables, 

many  of  which  have  most  attractive  colors,  and  not  a  few 
very  repellent  odors.  Some  varieties  are  edible  ;  others  are 
poisonous.  The  chief  variety  used  is  the  common  edible 
mushroom  of  small  size  (Agnricus  campestris).  In  chem- 

ical composition  this  class  of  vegetables  ranks  somewhat 
high,  but  they  are  very  light  in  structure,  and  from  the 
bulk  required  at  a  meal  coidd  not  become  a  necessary  arti- 

cle of  food.  They  are  generally  lux\n-ies.  or  when  made 
into  ketchup  may  be  called  condiments.  Truffles,  whether 
white  or  black  {Bhizophagon  album  and  Tnber  cibarium), 
grow  about  a  foot  in  depth  under  ground,  to  the  size  of  a 
potato,  and  are  more  fashioruible  than  useful  as  a  food. 

Succulent  Vegetables. — This  very  large  class  of  foods  is 
eaten  chiefly  for  their  juices  and  starch,  and  are  prized  ac- 

cording to  the  abundance  of  these  elements  and  their 
flavor. 

The  potato  (Solanuni  tuberosum)  occiipies  the  first  place 
in  temperate  chmates,  on  account  of  the  large  quantity  of 
starch  which  it  contains,  and  its  agreealjle  flavor.  It  is  a 
native  of  North  and  South  America,  but  has  become  accli- 

matized in  all  except  very  hot  and  very  cold  climates.  It 

contains  only  about  2'1  per  cent,  of  nitrogenous  matters  and 
salts,  aiul  is  therefore  not  fitted  to  be  a  sole  article  of  food. 
The  greater  the  specific  gravity  the  larger  is  the  quantity  of 
starch  which  it  contains;  so  that  with  a  specific  gravity  of 

1'123  there  is  24'14  per  cent,  of  starch,  while  with  a  sijecific 
gravity  of  I'OOO  the  starch  is  only  two-thirds  of  that  quan- 

tity, or  16-38  per  cent.  The  sweet  potato  (Batatas  edulis) 
and  the  yucca  are  eaten  largely  in  America.  The  yam  (Di- 
oscorea  alata,  batatas,  or  saliva)  is  a  common  food  in  China 
and  many  other  countries,  and  contains  a  quantity  of  starch 
scarcely  less  than  that  of  the  common  potato,  but  is  not 
equal  to  the  latter  in  flavor.  There  are  many  edible  tubers 
bearing  starch  growing  in  South  America,  and  also  a  few  in 

North  America' as  the  prairie  turnip  (Apios  tuberosa),  which 
contains  a  larger  proportion  of  edible  matter  than  the  com- 

mon potato.  The  artichoke  (Cynara  scolymus)  is  valued  for 
its  flavor,  as  well  as  for  its  nutritive  qualities.  The  Heli- 
anthus  tuherosiis,  or  Jerusalem  artichoke,  lias  edible  and 
quite  nutritious  tubers,  which  are,  however,  rarely  used  as 
human  food. 

The  fruit  of  the  breadfruit-tree  (Arfocarpus  incisa)  and 
of  the  plantain  (Musa  paradisiaca)  may  he  regarded  either 
as  culinary  vegetables  or  fruits,  but  from  the  quantity  of 
nutritive  material  which  they  afford  they  belong  rather  to 
the  former.     The  breadfruit  is  always  cooked  by  baking  in 
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an  earthen  oven  ur  on  lioiiled  stones,  anil  then  resembles 
whcaten  bread. 

'I'lie  carrot  (Daucim  cnrnta),  parsnip  (Pastmaca),  beet 

{Beta  vulyaris),  tiirni'i)  (lirasnica).  vegetable  marrow,  and 
pumpkin  (Cucurbila)  ooeupy  a  position  between  potatoes 
and  ordinary  green  vegetables,  since  they  contain  a  larger 
quantity  of  stareh  and  sugar,  and  are  therefore  more  nutri- 

tious, than  the  latter.  'I'hey  are  nearly  ecjual  in  nitrogenous 
elements — viz.,  about  I'ii  per  cent. — but  in  ntlerenee  to  sugar 
they  vary  as  follows:  turnips,  ;J-1  per  cent.:  parsnips,  5"8 ; 
carrots,  G'l ;  and  beets,  10'5.  Swedish  turnips  contain  more 
carbonaceous  matter  (stareh  and  sugar)  than  the  white  va- 

riety, but  the  liavor  is  harsher,  though  in  the  U.  S.  the  more 
delicate  varieties  are  highly  prized. 

All  the  well-known  succulent  vegi'tiil)les,  as  siiinach,  tur- 
nip-to[)S,  cabbage  (Brasxica).  brocc'oli.  caulillower,  sea-kale, 
tomatoes,  nettles,  lettuce,  dandelion,  endive,  chicory,  may  be 
regarded  as  nearly  alike;  in  nutritive  value,  while  they  vary 
extremely  in  flavor,  and  are  chiefly  valuable  for  their  fresh 
juices.  They  should  be  well  cooked,  tor  if  oaten  in  large 
quantity  they  do  not  readily  digest.  No  part  of  a  dietary  is 
more  valuable  than  the  alnuidant  supply  of  such  substances, 
but  when  eaten  raw  or  in  salad  it  should  be  in  moderation. 

Cucumbers  (Cueumis)  ai'e  regarded  a[)art  from  this  class, 
since  they  are  always  eaten  raw,  but  are  dillicult  of  <liges- 
tion,  and  have  very  little  nutritive  value.  Rhubarb  (i?/«-M?«) 
has  the  character  of  a  fruit  rather  than  a  vegetable,  an<l  has 
juices  that  are  very  valuable.  Wild  lettuce  (Lacliica  .mfirii) 
is  poisonous,  while  when  cultivated  it  is  both  harmless  and 
agreeable. 

Fruits  may  now  be  considered,  since  they  are  more  like 
succulent  vegetaliles  than  any  otlier  productions  in  the  com- 

position of  their  juices  and  their  uses  in  the  animal  economy. 
It  is  needless  to  cite  them  by  name,  as  they  are  well  and 
widely  known,  and  it  would  be  impossible  to  refer  to  more 
than  a  very  small  proportion  of  them.  No  products  are  so 
universal  and  none  so  agreeable.  All  agree  in  having  a 
larger  proportion  of  sugar  and  vegetable  acids  and  salts  than 
occurs  in  ordinary  vegetables,  and  flavors  of  infinite  variety 
and  delicacy.  Some,  as  the  date,  are  so  valuable  as  to  be  a 
chief  support  of  lite,  but  the  characteristic  of  the  class  is  to 
afforil  agreeable  and  refreshing  rather  than  nutritious  ele- 

ments. It  is,  however,  worthy  of  note  that  in  these  qualities 
the  choice  fruits  of  the  gardens  and  hothouses  of  Europe 
and  the  U.  S.  far  excel  those  of  the  products  of  Eastern  cli- 

mates, while  the  chemist  has  produced  substances  which 
closely  imitate  the  flavor  of  all  the  most  appreciated  fruits. 
The  following  table  contains  the  percentage,  quantities  of 
water,  sugar,  and  free  acid  in  ordinary  fruits  : 

Grapes,  generally   
Klauljegen,  ripe   
White  Austrian   
Red  Asnianusliiiuser,  ripe   
Oppeniieim,  ripe   
"  overripe   Johannisberg   

Mulberries   
Bilberries   
Blackberries   
Cherries,  black   

'*         sweet,  ligrht  red   
Apples,  English  golden  pippin   

"        English  russets   Pears,  sweet  red   
Strawberries,  wild   

cultivated   
Raspberries,  wild   

"  cultivated,  red   
Plums,  green  gages,  yellow   
"  "  large  and  sweet. . Apricots,  large   
"         small   

Peaches,  Dutch   
Gooseberries,  large  red   *'  small   
Currants,  white   

"         red   

Water. 

Sugar. 

79-8 13-8 

10  59 
13  78 

17-28 

13-52 15-14 

19-24 847 

9-19 

77-5 

5-78 

86-4 

4-44 

79-7 

10-70 

7S-3 

13-11 

81-8 

10-36 

82-0 

6-8:3 

850 

7-94 

87-0 

4 -.55 

87-4 

7 -.57 

83-8 

3-59 

86  5 

4-70 

80-8 

2-96 

79-7 

3-40 

82-1 

1-50 

83-5 

2  73 

84-9 

1-58 

85-5 

8-06 

84-8 

8-23 

83-4 

7-12 

85-2 

6-44 

186 
1.34 
118 

0-.5B 

0-35 

0-48 
o-a5 

trace. 
1-33 1-13 

1-98 

1.35 
0  96 

0-87 0-78 

1-60 
0-61 

1-35 

1.58 

2-53 
1-84 

Seeds.— The  seeds  of  plants  have  so  much  in  common 
that  they  may  be  treated  under  one  head,  notwithstanding 
their  infinite  variety  of  flavor  and  diversity  of  production. 
The  most  highly  nitrogenized  seeds  are  peas,  beans,  lentils, 
ami  numerous  other  products  of  pod-bearing  plants,  called 
pulses,  or  dahls  and  grain  in  India,  and  frijoles  in  Mexico. 
White  potatoes  contain  about  2  per  cent,  of  nitrogenous 
matter,  peas  have  33  and  lentils  25  per  cent.,  and  are  the 
most  highly  nitrogenized  natural  foods  known  to  mankind. 
They  are  also  rich  in  .starch,  for  peas  contain  .5.5  per  cent. 

of  that  substance.  Whole  nations  are  largely  indebted  to 
these  foods  for  their  highest  nourishment,  and  it  seems  as 
if  the  nitrogenous  vegetable  food  were  more  suitable  to  tlie 
body  in  hot  climates  than  meat.  The  4  oz.  of  dahls  which 
each  inhabitant  of  a  large  part  of  India  eats  daily  is  to  the 
rice  accompanying  it  that  which  buttermilk  is  to  the  potato 
in  Ireland  ;  and  it  is  scarcely  possible  to  overestimate  its 
value.  The  flavor  is,  however,  somewhat  harsh  as  compared 
with  that  of  fine  wheaten  flour,  and  with  the  luxurious 
habits  of  the  age  the  latter,  although  affording  less  nutri- 

ment, is  preferred.  The  most  agreeal)le  member  of  this 
class  in  Eurojie  is  the  haricot  bean,  which  is  in  almost  daily 
use  in  France,  and  is  served  alone  or  with  meat  and  sauce. 
All  such  foods  re()uire  to  be  well  cooked  by  boiling,  and  the 
skins  should  be  rejected.  They  are  deficient  in  fat,  and 
con.siMiuentiy  demand  an  addition  of  that  food.  When  eaten 
too  abundantly  and  constantly  they  are  lialde  to  produce 
skin-disease  and  indigestion.  The  least  nutritious  seed  in 
nitrogenous  matters  in  extensive  use  is  rice,  for  it  contains 
but  an  per  cent.,  and  the  next  is  millet,  with  9  per  cent.; 
yet  these  substances  suji[)ly  the  chief  food  of  more  than 
half  of  the  inhabitants  of  the  world.  At  the  same  time 

they  supply  a  proporticmally  greater  amount  of  starch — viz., 
rice  79-1.  and  millet  74  per  cent.,  as  against  55'4  per  cent,  in 
jieas.  Experience  has  sho-nn  that  whatever  may  be  the  use 
of  nitrogen,  it  is  most  abundant  in  food  used  in  cold  cli- 

mates, while  starch  is  the  reverse.  As  a  part  of  the  diet- 
ary they  are  agreeable  and  valuable.  Ground  rice  can  not 

alone  be  made  into  a  loaf,  but  small  cakes  and  biscuits  are 
prepared  with  it.  Parched  rice  made  into  sulpatvn  is  in 
common  use  in  the  East. 

The  seeds  which  supply  staple  vegetable  foods  occupy  a 
position  between  these  and  peas,  and  have  a  close  similarity 
in  their  nutritive  qualities — viz.,  wheat,  maize,  and  oats, 
which  possess  11  to  12  per  cent,  of  nitrogenous  and  75  to  80 
per  cent,  of  carbonaceous  matter.  They  differ  in  flavor,  so 
tliat  both  maize  and  oats  are  said  to  be  rough,  while  wheat 
has  a  softer  and  perhaps  sweeter  flavor,  and  although  whe.at 
has  the  preference  wherever  it  is  grown,  each  kind  of  corn 
has  its  advocates.  Regarded  simply  as  nutritive  foods,  one 
may  be  substituted  for  the  other. 

Bread  which  is  made  from  wheat  may  have  all  or  any 
part  of  the  husk  or  bran  of  the  grain  in  it.  If  there  be 
much  it  is  called  brown-bread,  and  as  the  flinty  covering 
of  the  bran  is  indigestible,  it  is  very  apt  to  cause  purging, 

and  is  the  rich  rather  than  the  poor  man's  food.  White 
flour  has  lost  some  of  the  nitrogen  of  the  bran,  but  it  is 
more  digestible  and  therefore  more  useful,  and  prol)ably 
the  most  nutritious  kind  is  that  known  as  seconds  or  house- 
liolds.  Fourteen  pounds  of  fine  white  flour  should  make 
19i-  to  20  lb.  of  bread.  Passover  cakes  are  made  from  the 
finest  and  purest  flour.  Oatmeal  is  rarely  obtained  entirely 
devoid  of  the  hard  and  indigestible  skin,  to  which  also  it 
owes  its  high  percentage  of  nitrogen ;  but  when  the  whole 
grain  has  been  decorticated  it  is  known  as  groats.  Maize 
is  the  only  grain  under  consideration  which  is  eaten  whole 
in  its  unripe  condition  and  when  full  of  milky  juices,  but 
whole  ripe  wheat  is  steeped  in  water  to  make  frumenty, 
and  both  the  oat  grain  and  the  skin  of  the  oatmeal  are 
used  to  make  foods  in  Wales  and  Scotland  under  the  name 

of  sowens  and  sacan  or  slymru.  Very  valuable  prepara- 
tions for  infants'  food  and  puddings  are  made  from  them, 

as  corn  flour,  hominy,  and  semolina. 
The  nutritive  qualities  of  all  these  grains  vary  with 

climate  and  season,  so  that  moderately  hot  and  dry  climates 
and  seasons  produce  the  best  wheat,  and  the  highlands  bet- 

ter oats  than  the  lowlands.  The  fortilla  is  a  cake  prepared 
in  Mexico  and  South  America  with  ground  maize,  while 
johnny-cake  and  corn  bread  are  commonly  made  in  the 
U.  S.  from  the  same  grain. 
Rye  and  barley,  although  inferior  grains,  are  largely 

eaten  by  the  poorer  inhabitants  of  Northern  and  Central 

Europe.'  The  proportion  of  nitrogenous  matter  is  only from  7  to  8  per  cent.,  and  therefore  but  little  exceeding  that 
of  rice  and  millet,  while  the  carbonaceous  is  78  to  80  per 
cent.  An  improved  food  is  made  by  a  mixture  of  rye  and 
wheat  called  nuislin,  which  is  in  use  in  Northumbei'land 
and  North  Yorkshire,  and  it  is  not  unusual  to  add  a  little 
rye  meal  to  wheat  meal  in  making  bran  bread,  with  a  view 
not  to  increasing  the  nutritive  value  of  the  latter,  but  to 
keep  the  bread  moist.  The  Norwegian  flikli-grikl.  or  cream 
porridge,  is  made  by  boiling  barley  meal  in  cream,  during 
which  process  it  is  stirred  with  a  grodstick  twisted  between 
the  palms  of  the  hands. 
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The  following  table  shows  the  pereentage  composition  of 
the  chief  I'epi'csfiilatives  of  this  class  of  seeds  and  foods: 

SEEDS,  ETC. Water. Nitroge- DOUS. 

NON-NITROOENOUS, 

INCLUDING 
Silu. 

Sugar. SbiKh. 

Fat. 

u 

13 13 
15 
15 
37 
15 
15 

no 

so 6-3 

120 

10-8 

8-1 

6-3 
80 

04 

fi4-r 

8-1 

2-6 

0-7 

5-6 8  0 

1-6 
8-4 
20 

1-7 

Millet      

"4 

2  3 0-4 

5-4 
4-2 3-6 

4-9 3-7 
79-1 

584 

66-3 
47-4 

09 -4 
69-5 

05 
30 Wheaten  flour,  seconds. 

1-7 
2-3 
2-0 

1-8 

J^uts. — There  are  numerous  seeds  which  are  regarded  as 
fruits  from  their  agreeable  flavor  and  unfitness  to  be  eaten 
as  standard  articles  of  food,  sucli  as  the  cocoanut  (Caeux 

nucifem),  Brazilian  nut  (Brrthullidia  excelsa),  ground-nut 
{Arachis  hi/pogiea),  walnut  (JuylaiiK),  chestnut  (Castanea), 
and  almonds  (AnDjydabis  communis  and  itmara),  constitut- 

ing a  very  large  class,  and  found  in  almost  every  part  of 
the  world  except  the  extreme  north  and  south.  They  are 
ricli  in  albuminous,  saccharine,  and  fatty  elements,  and  sup- 
lily  a  much  larger  quantity  of  nutriment  tliaii  tlie  ordinary 
cereals.  The  cocoanut  is  doubtless  the  most  valuable  nut 

in  hot  countries,  both  as  yielding  fluid  and  solid  footl,  be- 
sides oil  and  fat  for  commercial  jnirposes;  while  the  edible 

chestnut  is  the  most  useful  in  temperate  climates,  and  sup- 
plies a  larger  proportion  of  starch  and  smaller  jjroportion 

of  fat  than  the  cocoanut;  The  nutritive  value  of  these  jirod- 
ucts  has  not  yet  been  sufficiently  appreciated,  but  as  a  rule 
they  are  very  indigestible. 

Stiiri-lnj  Foods. — Foods  which  are  composed  almost  ex- 
clusively of  starch  are  artilicial,  for  they  must  be  prepared 

by  man  from  natural  foods.  Such  are  sago,  tapioca,  arrow- 
root, ciissava  meal,  and  manioc.  None  are  absohitely  des- 

titute of  nitrogen,  but  the  quantity  is  so  small  that  it  may 
be  practically  discarded  in  calculations.  Sago  is  obtained 
from  several  palms  by  beating  anil  wasliiiig  the  pith,  while 
all  the  others  are  extracted  from  roots  or  tubers.  Arrow- 

root is  |)repared  from  the  Maranta  ariiiiduuwea,  or  even 
the  pi>lato,  and  the  others  from  the  Jatropha  and  other 
euphorbiaceous  plants,  which  contain  poisonous  juices  until 
ex]jelled  by  heal.  The  process  is  the  same  in  all — viz.,  to 
beat  the  root  and  wash  and  dry  the  fecula.  The  size 
and  color  of  the  grains  depend  upon  the  mode  of  prepa- 

ration. All  are  practically  equal  in  nutritive  value,  but 
Bermuda  arrowroot  is  generally  preferred  in  the  market. 
These  foods  may  be  readily  distinguislu'il  from  each  other 
by  the  microscope,  which  shows  the  figure  and  size  of  the 
starch-cells.  As  all  are  really  starches,  their  respective 
values  depend  upon  flavor  and  cheapness,  and  not  upon 
their  relative  usefulness  in  the  system.  All  alike  recpure 
to  be  sufficiently  cooked,  so  as  to  burst  the  cells  and  to 
thicken  the  fluid  in  which  they  are  macerated,  and  for  the 
use  of  young  infants  must  be  given  with  milk  and  other 
nitrogenous  food. 

Sugar  is  found  in  almost  every  kind  of  vegetable  foods, 
but  particularly  in  fruits,  where  it  is  called  fruit  or  grape 
sugar ;  in  the  sugar-cane  (Sacclmrum  officlmirum)  and 
Chinese  sugar-grass  (Sorghum  saccluiratum),  where  it  is 
known  as  cane-sugar;  and  in  milk,  as  milk-sugar.  The 
composition  of  sugars  varies  only  in  the  elements  of  wnter. 
and  that  of  cane  is  (•nir^jt^n  ;  but  all  are  not  equal  in 
sweetening  properties.  The  cpiantities  per  cent.  fo\ind  in 
certain  foods  are  as  follows:  Haw  sugar,  95  ;  treacle,  77: 

buttermilk,  6-4;  carrots,  6'1  :  parsnips,  .5'8 ;  oat  meal,  .5-4; 
sldm  milk,  .5-4;  new  milk,  5-2:  barley  meal,  4-9;  wheat 
flour,  4'3  :  rye  meal,  8'7  ;  wheaten  bread,  ;5'6  :  potatoes,  3'2  ; 
t  urnips,  3'1 ;  peas,  3'0 :  Indian  meal  and  rice.  0'4.  See  Suoar. 

Honey  is  not  the  product  of  the  bee,  as  many  believe,  but 
is  simply  collected  liy  that  useful  insect  from  flowers,  and 
has  a  flavor  varying  with  its  source.  In  Turkey  and  other 
iduntries  that  jirocured  from  certain  plants  is  poisonous,  and 
other  kinds  are  very  unwholesome. 

Jlanna  as  ordinarily  obtained  is  derived  from  the  juices 
of  the  manna  ash,  growing  in  Southern  Kurope.  It  is  also 
found  as  a  deposit  upon  the  trees  and  ground  under  certain 
cniulitions  of  weatlu-r  and  climate,  when  it  is  in  grains  as 
small  as  a  coriander-seed,  and  if  not  carefully  picked  will 
be  mixed  with  other  substances.  Its  peculiar  substance  is 
called  maninte. 

C.  Animal  Foodf. — All  kinds  of  flesh  have  tlieir  essential 

properties  in  common,  and  for  ordinary  dietetic  pnr[ioses 
are  intercliangc^alili^ ;  but  as  lean  corrcs|)onds  with  lean  and 
fat  with  fat.  the  true  distinction  is  the  proportion  of  one  to 
the  other  :  thus  there  is  the  largi^st,  proportion  of  fat  in  the 
pig,  and  a  greater  proportion  in  sheep  tlian  oxen  as  ordi- 

narily fed  and  when  ready  for  tlie  butcher.  The  same 
quantity  of  food  produces  a  larger  quantity  of  fat  in  one 
than  in  the  other:  thus  with  100  lb.  of  nitrogenous  food 

the  pig  produces  13'5  lb.  of  fat,  tlie  sheep  4'3  llj.,  and  oxen 
4-1  lb.,  while  the  same  quantity  of  carlionaceous  material 
produces  lH-5  lb.,  9'4  lb.,  and  7'2  lb.  in  the  three  clas.ses. 

The  flesh  of  all  animals  consists  of  bundles  of  extremely 
fine  tubes  which  contain  the  muscular  substance.  The  bet^ 
ter  the  breed  and  feeding  the  richer  are  the  flavor  and  fat, 
while  the  older  the  animal  the  tougher  are  the  fibers  or 
tubes  and  the  tissue  which  connects  them.  Each  class  of 
animals  has  its  own  special  characters,  but  the  quantity  of 

meat  depends  upon  these  two  conditions.  'J'his  is  true  of 
the  nitrogenous  part  of  an  animal,  but  the  fat,  which  is  car- 

bonaceous, is  nitrogenous  only  to  the  extent  of  the  fine 
nitrogenous  tissue  in  which  it  is  contained.  Beef  has  always 
been  regarded  as  the  kind  of  flesh  which  gives  the  best  nu- 

triment to  the  eater,  while  mutton  and  poultry  are  softer 
in  texture  and  more  delicate  in  flavor.  The  flesh  of  wild 

animals  approaches  to.  if  it  does  not  excel,  beef  in  nutri- 
tious qualities,  but  it  is  almost  always  harder,  and  requires 

more  cooking  to  separate  its  fibers.  The  rich  flavor  of  wild 
game  is  nearly  lost  with  domestication.  Pork  and  veal 
have  always  justly  been  regarded  as  less  digestible  than  beef. 

The  juices  of  flesh  are  obtained  when  making  beef-tea. 
The  meat  is  cut  into  small  portions  which  are  placed  in  a 
bottle,  and  the  bottle  allowed  to  stand  in  warm  water,  the 
juice  being  drawn  off  from  time  to  time  as  it  collects.  It 
contains  considerable  of  the  salts  which  were  present  in  the 

flesh  and  some  alliuminous  matter.  Liebig's  and  similar extracts  of  meat  are  valuable  as  nervine  stimulants  and 
meat  flavorers,  but  are  not  a  rich  nutrient  in  the  ordinary 
sense  of  the  word,  and  should  not  be  depended  upon  to 
serve  as  foods  without  admixture  of  other  nutritious  sub- 
stances. 

The  flesh  of  fish  contains  more  phosphorus,  and  differs 
little  from  that  of  animals  in  chemical  composition,  but 
much  in  texture  and  flavor,  and  the  nearest  approach  is 
found  in  salmon  and  sturgeon.  The  proportion  of  fat  and 
oil  to  flesh  is  in  some  kinds  greater  than  that  of  quadrupeds, 
for  the  eel  contains  50  per  cent.,  herring  ;!0  jier  cent.,  and  a 
salmon  in  fine  condition  10  to  30  per  cent.  Whitefish  usu- 

ally contains  less  than  red-blooded  fish,  but  some  of  the 
former,  as  the  cod,  lay  up  a  large  store  of  oil  in  tlie  liver. 
Fish  is  rich  in  jihosphorus.  On  the  whole,  fish  is  excellent 
food,  but  not  equal  to  flesh,  nor  sufficient  to  maintain  full 
health  and  strength.  Leprosy  is  found  chiefly  in  flsh-eating 
and  poverty-stricken  pojjulations.  The  roe  of  fish  is  a  lux- 

ury, and  contains  both  albuminous  and  fatty  matters,  and 
when  obtained  from  the  sturgeon  and  some  other  fish,  and 
prepared,  is  called  caviare.  It  is  e;iten  raw  in  Sweden  and 
Russia  as  an  appetizer  before  dinner.  The  gelatinous  ]iarts 
of  fish,  as  the  head  and  fins,  are  also  much  prized,  but  unless 
eaten  in  great  quantity  do  not  suffice  for  a  meal.  When 
fish,  as  herring,  is  cheap,  it  is  the  cheapest  of  all  animal 
foods  in  the  market  in  proportion  to  the  nutriment  con- 

tained in  it,  lint  its  jirice  is  subject  to  great  variation.  Oys- 
ters are  readily  digested  and  are  of  great  nutritive  value, 

while  lobsters  and  similar  shellfish  are  too  indigestible  to 
be  eaten  by  some  persons  with  impunity. 

Eggs  consist  cliiefly  of  .■illiumen.  but  the  yolk  contains 
oil,  and  there  are  also  sulphur  and  other  elements  which 
have  a  certain  nutritive  value.  They  are  not  fitted  to  sup- 

plant flesh,  but  rank  next  to  fish.  AH  have  the  same  nutri- 
tive value  in  proportion  to  their  size,  but  some  are  repelling 

in  flavor,  as  those  of  fish-eating  birds,  while  others  are  de- 
licious, as  those  of  well-bred  and  well-fed  barnyard  fowls. 

Those  of  the  plover  are  among  the  most  delicate  in  flavor. 
It  is  not  desirable  that  they  should  be  boiled  hard,  unless  to 

be  grated  down,  but  they"  may  be  boiled,  as  in  puddings, when  well  divided  into  the  semi-liquid  state.  The  highly 
nutritious  quality  of  an  egg  may  be  ajipreciated  from  the 
following  percentage  analysis,  and  but  few  know  that  it 
contains  so  large  a  proportion  of  fat  as  is  shown  in  the  fol- 

lowing statement:  thus  dry  matter.  30:  dry  fat.  ll'O;  car- 
bon, 17-.52,  or  carlion  and  nitrogen  reckoned  as  carbon, 

20-56;  mineral  matter.  1-4:  nitrogen,  2-0 ;  besides  water. 
Gelatin  is  a  valuable  foo<l,  notwithstanding  the  erroneous 

inferences  which  liave  long  been  drawn  from  the  report  of 
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the  French  {jclatin  fommission,  ami  in  pnin|)osition  is 
nearly  iiliMitifiil  with  iilbuiiifn.  Isinglass  is  lliu  best  form 

of  it,  but  in  t.'liina  curtain  birds'  nosts,  with  which  soup  is 
made,  have  the  preference.  It  is,  however,  usually  obtained 
from  tlie  bones,  skins,  and  hoofs  of  animals. 

Casein  is  ol)taiiu«l  principally  from  milk,  but  exists  large- 
ly in  pease  and  ahnonds,  and  has  I  he  same  nutritive  charac- 

ter as  albumen  and  gelatin.  As  ordinarily  found  in  cheese, 
it  is  mixed  with  a  proportion  of  fat  (butter),  and  by  drying, 
as  wtdl  as  by  decomposition,  acquires  a  flavor  very  different 
from  tliat  of  fresh  curd.  While  the  latter  may  be  eaten 

with  im|iuiiity,  the  former  is  digested  with  dilliculty  and  re- 
(juires  careful  mastication.  Skim-milk  cheese  contains  a 
larger  proportion  of  nitrogenous  and  a  less  proportion  of 
carbonaceous  matter,  as  shown  in  tlie  following  percentage 
analysis : 

DESCRIPTION. Water. 
Nttrogeiious. 

Fat. 
Salu. 

New-milk  cheese,  very  good. 
Skim-milk  cheese   36 

44 
28-4 
44  8 

51   1 

6-3 

4  5 
4  9 

The  proportion  of  fat  varies  much  in  the  best  kinds  of 

cheese,  as  from  18'7  in  Neucliatel  to  'ii'i'.i  in  Rotiuefort, 
while  in  an  ordinary  Cheshire  cheese  it  is  26  per  cent.  The 
chemical  composition  of  all  these  elementary  substances, 
and  also  of  flesh  if  perfectly  freed  from  fat,  is  almost  iden- 

tical, and  mav  be  illustrated  bv  that  of  albumen,  which  is 

C,  53-4;  n.,  7-0;  0..  22-1  :  and  "X..  1.i-7.  Hence  the  nitroge- nous element  is  somewhat  more  than  one-sixth,  and  the 
carbonaceous  more  than  one-half  of  the  dried  substance. 

Offal. — The  offal  of  animals  is  the  head,  feet,  liver,  lungs, 
and  heart,  while  the  blood  and  bowels  may  be  added  to  the 
list  for  dietetic  purposes.  The  heart  consists  of  muscular 
fiber  or  flesh,  having,  however,  a  firmer  texture,  is  not  so 
easily  masticated,  and  is  much  interior  to  other  flesh  as  food. 
The  lungs  and  liver  consist  largely  of  albuminous,  and  the 
head  and  feet  of  gelatinous  matter,  and  while  not  equal  to 
flesh  are  very  good  foods,  and  might  be  eaten  by  the  poor 
more  largely  than  at  present  with  ailvantage.  Tripe  is  pre- 

pared chiefly  from  the  stomach  of  the  ox,  and  contains  much 
fat  as  well  as  albuminous  and  gelatinous  substances.  Its 
flavor  is  delicate,  and  it  is  quickly  digested.  Blood  is  less 
valuable  as  a  food  than  any  of  the  foregoing,  but  i»s  it  con- 

tains all  the  elements  under  discussion,  besides  iron  and 
other  valuable  mineral  matters,  it  should  be  eaten.  When 

heated  to  312°  F.  it  loses  any  diseased  taint  that  it  miglit 
have  acquired.  The  nutritive  elements  in  liver  and  tripe 
may  be  ascertained  from  the  following  percentage  analysis, 
and  compared  with  a  similar  one  on  vegetable  foods  already 
given  : 

SUBSTANCE. 

Ox  liver. 
Tripe  . . . 

74 
68 

NItrog«nouE. 

18-9 
13-3 

4  1 

16-4 

3  0 

2-4 

The  time  required  for  the  digestion  of  these  animal  sub- 
stances was  investigated  by  Dr.  Beaumont,  with  the  follow- 

ing results:  pigs'  feet  and  tripe,  1  hour;  whipped  eggs, salmon  trout,  and  venison  steak,  !•}■  hours ;  ox  liver  and 
dried  codfish,  2  hours ;  roasted  eggs,  2^  hours ;  turkey, 
gelatin,  goose,  sucking  pig,  and  lamb,  2J  hours;  fricasseed 
chicken  and  boiled  beet,  2|  hours;  roasted  beef  and  boiled 

mutton,  3  hours ;  roasted  mutton.  31-  hours ;  stewed  oysters, 

cheese,  hard-boiled  or  fried  eggs,  aj-  hours ;  fried'  beef, boiled  and  roasted  fowls,  roasteil  ducks,  4  hours ;  and  pork. 
Si  hours.  Similar  investigations  have  since  been  conducted 
by  Smith,  Riehet,  and  others. 

i^a/«.— The  richest  hydrocarbonaoeous  food  is  fat.  The 
relative  composition  of  fat,  starch,  and  sugar,  is  shown  in 
the  following  table ; 

SUBSTANCE. Carbon. HydrOKen. Oxygen. 

Fat   

77 
44 
42 12 

« 6-5 
n 
50 

51-5 

Starch        ' 

It  is  customary  to  reckon  fat  as  equal  to  one  and  three- 
fourths  times  its  weight  of  starch.  All  fats  have  nearly  the 
same  composition  when  freed  from  water  and  tin?  tissues  in 
which  they  are  contained,  so  that  one  may  be  substituted  for 
another;  l)ut  they  differ  in  flavor  and  the  temperature  at 
which  they  liquefy.  .So  also  oils  remaining  li<piid  at  ordi- 

nary temperatures  may  be  eaten  instead  of  solid  fats.     The 

fats  of  meat,  butter,  lard,  and  dripping  are  the  fats  in  most 
general  use,  and  in  their  natural  state  the  last  contains  the 
greatest  proportion  of  the  hydrocarbons,  since  it  has  tha 
leiust  proportion  of  water.  The  fat  of  meat  is  selected 
simply  for  its  flavor,  but  butler  varies  with  its  manufacture, 
since  it  may  contain  i  oz.  to  3  ox.  of  water,  and  -J  ox.  to  3  oz. 
of  salt  in  the  pound.  Its  flavor  is  due  largely  to  the  food 
of  the  animal — as,  for  examjile,  turnips — and  the  nature  of 
the  animal,  for  it  has  a  much  stronger  flavor  when  produced 
from  the  goat  or  the  buffalo  than  from  the  cow.  A  clarified 
butter  called  (//k^k  is  used  in  India,  but  is  by  no  means  as 
agnu'able  as  our  butter.  It  is  jirepared  from  milk  (not 
cream)  by  first  adding  dhye,  or  .sour  milk,  and  afterward 
hot  water,  and  by  churning.  In  a  few  days  it  becomes  ran- 

cid, and  is  again  clarified,  and  then  kept  for  use  in  closed 
pots.  Fat  of  every  kind  becomes  rancid,  unless  subjected 
to  some  jircserving  process.  Thus  fine  sugar  is  used  in 
condensed  milk,  salt  is  added  to  butter  and  lard  or  rubbed 
into  pork  or  other  meat  fat.  The  ijuantity  which  is  con- 

sumed by  an  adult  daily  is  probably  2  to  4  oz.  in  temperate 
regions,  but  in  cold  climates  as  many  pounds  may  be  eaten. 

There  are  no  animal  oils  which  are  avowedly  used  as  food 
in  temperate  climates,  but  in  the  far  north  whale  oil  or  seal 
oil  is  taken  either  with  or  without  the  .solid  ma.ss  which 
constitutes  the  blubber,  ijard  oils  and  other  animal  oils 
are  used  largely  to  adidterate  vegetable  oils,  and  fish  oils 
are  used  as  medicines.  Vegetable  oils  are.  however,  in  great 
request  in  all  temperate  and  hot  climates,  and  are  derived 
from  the  seeds  of  many  plants,  and  particularly  from  the 
[lulpy  pericarp  of  the  olive,  and  are  a  much  more  agreeable 
and  convenient  food  than  butter.  The  finest  salad  oil, 
expressed  from  the  olive  berry  without  heat,  and  the  oil  of 
cucumbers  are  deliciously  mild  in  flavor,  and  good  food. 
Ko  separated  vegetable  fat  is  ordinarily  used  as  food  in  tem- 

perate climates,  but  both  fat  and  oil  are  eaten  largely  in 
certain  seeds,  as  the  Brazilian  nut  (BertliulUtia  excelsa),  the 
cocoaniit  (Cocos  nucifera),  and  almonds  (Amygdalus).  Fats 
and  oils  derived  from  various  seeds  are  much  more  commonly 
used  in  India  and  other  hot  countries  than  in  Europe  and 
America. 

Cuiidimenfs. — Condiments  are  rather  adjuncts  to  food  or 
appetizers  than  food,  although  vegetable  substances  used 
therein  are  nutritious.  This  term  includes  pickles  and 
sauces,  which  are  almost  innumerable,  besides  pepper,  mus- 

tard, and  vinegar,  alone  or  in  combination  with  other  sub- 
stances. Tlie  luxurious  haViits  of  tlie  day  lead  to  a  free  use 

of  these  substances,  but  he  who  wouhi  retain  a  natural 
taste  for  food  and  a  good  digestion  should  either  eschew 
them  or  iise  them  in  their  milder  forms  and  in  great  mod- eration. 

II.  Fluid  Foods. 

Milk  is  the  type  of  nutritious  fluids,  since  it  contains  all 
the  elements  of  nitrogenous  and  carbonaceous  foods  in  a 
fluid  form.  It  is  therefore  adapted  to  every  condition  of 
man,  but  particularly  to  such  as  require  the  immediate  use 
of  food,  as  in  infancy  and  when  there  is  not  time  for  pro- 

longed digestion.  It  contains  casein  and  albumen  as  its 
chief  nitrogenous  elements,  and  sugar  and  fat  as  its  car- 

bonaceous, besides  salts  of  the  most  valuable  kinds.  The 
proportion  of  each  varies  in  different  animals  and  with  age, 
food,  and  climate,  while  certain  special  flavors,  due  to  pe- 

culiar fatty  acids,  mark  each  kind.  With  so  much  variety 
it  is  impossible  to  give  more  than  a  general  analysis,  but 
even  that  has  at  least  a  comparative  value,  as  in  the  follow- 

ing table : 

fioat   

Sheep    . . Mare   
Ass   Woman. . 

Cow   

Sp.  gr. 
+  l.UOO. 

Water. 
Solids. 

NitroffenouE 

compound!. 
Sugar. Fat. 

«ym 

84-49 
15-61 

3  51 

3-69 

5-68 

40-98 
83-28 16-77 

6-97 3-94 
5-13 

3:J-74 90-43 

9-57 

3  33 3  27 

2-43 

.34-, 57 89  0 10-99 

3-56 

5  115 

1-85 

32-67 

88-9 

10-92 392 

4  36 

2-66 

33  38 

86-4 

13-59 

5-52 

3-8 

3-61 

0-61 

0-71 
0-58 0-5* 

0  13 

0-66 

The  salts  in  milk  are  small  in  quantity,  but  of  the  utmost 
value  in  nutrition,  and  consist  of  the  following  in  100  parts: 

potash,  23-46 ;  soda,  6-96 ;  lime.  17-34;  magnesia,  2-20: 
chloride  of  potassium,  14-18 ;  chloride  of  sodium,  4'74; 

phosphoric  acid,  28-40. Human  milk  is  the  standard  of  comparison  for  the  food 
of  infants,  and  varies  in  quality  with  health,  food,  produc- 

tion, and  anxiety,  but  a  mixture  of  two-thirds  of  ordinary 
cow's  milk  with  one-third  of  water  and  half  an  ounce  of 
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milk-sugar  or  cane-sufiar  in  a  pint  is  a,  toIi'Viiblo  npproxi- 
iiiiitiou.  Ass's  milk  is  sonu'limcs  siitistiUitcd,  and  i'(|ual 
parts  of  it  and  cow's  milk  fairly  represent  human  milk. 
For  adults  the  milk  of  tlie  cow,  goat,  and  sheep  is  prefer- 

able. Skimmed  milk  luis  lost  nearly  ail  its  fat  or  Ijutter, 
but  is  used  to  a  large  extent  as  a  food  in  certain  chronic 
diseases.  The  addition  of  half  an  ounce  of  suet  in  a  pint 
makes  it  equal  to  new  milk.  Buttermilk  differs  little 
from  skimmed  milk,  except  tliat  it  has  become  sour  by 
the  transformation  of  sugar  into  acid,  and  it  is  in  constant 
use  as  a  food  in  Ireland,  Wales,  and  numy  other  countries. 
Whey  is  much  less  valuable,  since  it  has  lost  both  the  fat 
and  the  casein,  but  it  offers  an  agreeable  drink  in  warm 
weather,  and  the  useful  salts  of  milk.  It  is,  however, 
never  absolutely  destitute  of  fat  and  casein,  and  has  some 
nutritive  value  from  its  milk-sugar.  Preserved  milk  may 
be  made  from  eitlier  new  or  skimmed  milk,  or  with  a  part 
only  of  the  cream  removed.  It  may  be  simply  condensed, 
so  that  four  parts  become  one,  in  which  state  it  will  re- 

main good  from  one  to  four  weeks,  or  it  may  be  preserved 
so  as  to  remain  undecomposed  for  many  months  by  the  ad- 

dition of  refined  sugar  and  an  alkali,  and  by  evaporation. 

A  one-pound  tin  contains  'S  to  4  oz.  of  sugar,  and  as  su- 
gar is  destitute  of  nitrogi'n,  the  projiortion  of  nitrogen  in 

the  milk  is  thus  reduced.  The  proportion  of  nitrogen  to 
carbon  in  natural  milk  is  about  1  to  13,  which  is  little  more 

than  in  bread,  while  in  sugar-preserved  milk  it  is  about  1 
to  20. 

Tea,  Coffee,  Cocoa,  Chocnlafe.— These  substances,  from 
which  so  many  beverages  are  made,  have  elements  in  com- 

mon by  which  a  sort  of  unity  is  given  to  the  whole — viz., 
the  chemically  identical  compounds  called  theine  in  tea  and 
caffeine  in  coffee;  while  the  theubromitie  of  cacao  and  choc- 

olate, though  by  no  means  of  the  same  composition,  is  be- 
lieved to  have  analogous  effects  upon  the  animal  economy. 

The  quantity  is  too  small  to  be  regarded  simply  as  a  nutri- 
ent, but  it  is  believed  to  exert  a  peculiar  action  on  the  nerv- 
ous system.     See  Tea. 

Tea  should  always  be  prepared  with  water  which  has  just 
begun  to  boil,  and  before  the  air  is  expelled,  and  the  water 
should  be  soft,  or  be  softened  by  the  addition  of  a  pinch  of 
carbonate  of  soila.  It  has  a  powerful  action  on  the  re- 

spiratory system  by  which  that  function  is  greatly  increased, 
and  also  over  the  nervous  system,  by  both  of  which  wake- 

fulness is  very  commoidy  jiroduced.  It  should  be  taken 
with  the  meal,  rather  than  alone  or  when  fasting.  It  is  es- 

pecially fitted  for  wai'ui  weather,  when  there  is  a  desire  to 
cool  the  body,  for  it  produces  perspiration.  Europeans  and 
the  people  of  the  U.  S.  drink  a  much  stronger  infusion  than 
the  Chinese,  but  do  not  do  so  with  impunity,  for  it  is  apt  to 
produce  nervous  and  mental  excitement  and  indigestion,  and 
is  not  unfrequently  followed  by  a  reaction  in  which  the  spir- 

its and  vital  powers  are  depressed. 
In  preparing  coffee  for  the  table  it  should  be  freshly 

ground  and  placed  in  cold  water,  which  should  lie  brought 
to  the  boiling-point  and  then  served.  Hot  new  milk  or 
cream  may  be  added  to  it.  Its  actions  are  like  those  of  tea, 
but  it  is  more  apt  to  cause  wakefulness. 

Chicory  has  an  analogous  action  to  coffee,  but  in  greatlv 
inferior  degree.  It  is  prepared  from  tlie  root  of  the  well- 
known  vegetable  after  it  has  been  roasted  with  fat,  dried  to 
a  brown  color,  and  ground  into  powder.     See  Coffee. 

Chocolate  and  cocoa  are  produced  from  the  seed  of  the 
Cacao  theohroma,  the  pods  of  the  ground-nut  Arachis  hy- 
pogma,  the  cacao-shrub  of  Zanzibar,  and  other  plants.  The 
nuts  are  coarsely  broken  and  called  cacao-nuts,  after  which 
they  are  carefully  ground  under  a  considerable  pressure 
ami  with  wheels  having  a  very  smooth  surface,  so  as  to  be 
reduced  to  an  impalpable  powder.  Sugar  is  usually  added 
in  preparing  chocolate,  but  not  so  generally  to  produce 
cocoa.  The  peculiar  principle  which  they  possess  is  called 
theobromme,  but  the  flavor  di'pends  upon  volatile  oils  and 
fat,  which  constitute  34  to  37  per  cent,  of  the  whole. 

Alcohols. — The  limits  of  this  article  do  not  allow  more 
than  a  general  sketch  of  these  important  substances.  Ordi- 

nary or  ethylic  alcohol  is  the  product  of  the  fermentation 
of  saccharine  substances,  whether  they  be  malt,  grain,  pota- 

to, beet-root,  sugar,  or  molasses,  and  comes  over,  mixed  with 
other  compounds,  in  distillation.  The  portions  which  dis- 

till early  in  the  process  are  the  finest  and  purest,  and  are 
used  for  the  manufacture  of  the  finest  essences  and  spirits, 
while  the  latter  are  mixed  witli  an  increasing  quantity  of 
fusel  oil,  until  at  length  they  are  fit  only  for  the  numufac- 
ture  of  varnish.     Alcohol  is  an  artilieial  and  not  a  natural 

product,  and  in  the  process  referred  to  is  mixed  with  a  [iro- 
port.ion  of  water,  but  it  is  [lossible  by  a  further  p]-ocess  to 
remove  tlie  water,  when  the  remaining  fluid  is  called  abso- 

lute alcohol  (specific  gravity  (J'7!):i).  It  is  never  sold  in 
this  form  for  use  as  food,  but  is  mixed  with  water, and  when 
about  e(iual  quantities  of  water  and  absolute  alcohol  are 
added  together,  proof  spirit,  is  produced,  with  a  specific 
gravity  of  ()!I2().  Wlien  spirits  of  various  kinds  are  manu- 

factured they  are  prepared  of  various  si  lengths,  but  usually 
brandy  is  imported  at  V  or  3  ;  whisky  at  proof,  or  W  over 

proof;  rum  at  25'  to  35'  over  proof;  and  gin  at  17°  under 
proof,  which  means  that  if  a  number  of  gallons  of  water 
equal  to  the  degrees  over  proof  were  added,  the  result  would 
be  proof  spirit.  The  retailer  often  lowers  the  quantity  of 
the  spirit  by  adding  water,  so  tliat  he  may  sell  the  same 

spirit  at  10   to  30"  under  proof. 
Many  deny  that  alcohol  is  a  food,  .asserting  that  the  fluid 

is  not  decomposed  and  transformed,  but  leaves  tlie  liody 
in  the  same  or  an  analogous  condition  to  that  in  which  it 
entered,  while  others  dispute  the  inference,  because  the  al- 

cohol administered  in  any  one  experiment  has  in  no  case 
been  all  recovered  in  the  excretions.  But  alcohol  is  only 
one  of  the  elements  in  this  class  of  fluids,  and  does  not 
therefore  give  a  uniform  character  to  them  all.  The  essen- 

tial oils  in  brandy  and  other  sjiirits,  wliicli  are  developed  in 
the  manufacture  or  produced  liy  time,  give  ajiproved  flavors, 
anil  rum  contains  a  large  quantity  of  sugar.  Alcohol  when 
taken  in  moderate  amounts  is  almost  immediately  changed 
within  the  system,  and  the  final  products  of  its  decomposition 
are  rapidly  eliminated,  but  when  ingested  in  excessive  quanti- 

ties the  early  derivative  products  remain  in  the  tissues  for  a 
period  of  one  or  two  days.  The  addition  of  juniper  berries 
to  hollands  and  gin  stimulates  the  kidneys,  and  thus  early 
tends  to  carry  off  the  alcoliol  and  its  derivatives,  but  if 
habitually  indulged  in  may  go  beyond  the  necessities  of  the 
case  and  bring  on  kidney  disease.  Wines  produced  from  the 

grape  'only  obtain  the  alcohol  which  they  possess  from  the 
fermentation  of  the  sugar  in  the  juice  of  the  grape,  and  if 
the  fermentation  be  complete,  no  sugar  remains.  Sugar 
bears  a  proportion  to  the  other  elements  of  the  juice,  and  as 
the  quiiutity  of  alcohol  produced  is  a  measure  of  the  sugar, 
it  is  also  a  measure  of  all  the  elements,  and  therefore,  as  is 
the  alcohol  in  natural  wine,  so  is  the  value  of  the  grape- 
juice.  Thus  the  wines  of  comparatively  cold  climates,  as 
the  Uhine  and  north  of  France,  do  not  yield  more  tlian  9  to 
16  ].)er  cent,  of  alcohol,  while  those  of  hotter  climates  and 
volcanic  soils,  as  Greece,  yield  26  or  27  per  cent.  The  latter 
therefore  are  fuller  in  body  than  the  former,  and  so  far 
sliould  be  more  valuable  as  food. 

Tlie  salts  in  wine  are  valuable  as  food,  as,  for  example, 
the  tartrates  and  malates  of  potash,  which  give  a  tartness 
(but  not  from  a  free  acid)  to  natural  wines,  and  are  deposited 
with  age,  or  more  rapidly  when  gypsum  (sulphate  of  lime) 
is  added,  which  sets  free  the  vegetable  acids.  When  the 
wine  is  red  the  coloring-matter  and  tannin  are  deposited 
with  them  and  form  a  crust ;  but  in  old  white  wines  the 

tartar  may  be  seen  as  a  whitish  powder,  moving  as  the  bottle 
is  turned  up.  The  chief  advantage  of  such  wines  (apart 
from  alcohol),  when  eonqiaratively  new,  lies  in  these  salts, 
but  when  older  in  the  essential  oils  and  ethers. 

There  is  a  flavor  and  a  bouquet  connected  with  each  kind 

of  wine  which  gives  pleasure  to  the  consumer,  and  intro- 
duces it  into  the  class  of  luxuries.  Such  as  are  in  general 

favor  command  prices  far  beyond  their  value  as  food,  and 
indeed  beyond  any  value  besides  that  of  rarity.  Their  choice 
qualities  are  due  partly  to  growth,  for  one  plot  of  ground 
may  produce  flavors  far  superior  to  that  of  an  adjoining 
vineyard  ;  partly  to  selection  of  the  ripest  grapes  and  care 
in  tlie  manufacture ;  partly  to  the  process  of  maturation, 
which  can  not  be  determined  beforehand  ;  and  partly  to  the 

age  of  the  wine,  and  hence  skill  and  capital  are  largely  re- 
(piired  to  produce  a  luxurious  if  not  a  dietetic  wine.  The 
production  of  this  class  of  wine  is  most  rapidly  extending, 
and  now  embraces  the  central  parts  of  Europe.  Italy.  Greece, 
llungarv,  large  districts  in  the  U.  S.,  Australia,  and  the 
Caiie  of  Good  Hope;  but  hilly  or  mountainous  ranges,  with 
a  warm  soil  and  sunny  skies,  without  extremes  of  heat  and 
cold,  are  the  most  suitable,  and  the  limits  may  be  indefinite- 

ly extended. 
Fortified  wines  (and  therefore  adulterated)  are  those  to 

which  alcohol  is  added  which  was  not  produced  from  the 

gra[)es  under  manipulation,  and  which  are  commonly  of  in- 
ferior quality.  Such  are  ]iorts  sherry,  and  madeira,  which 

are  rather  weak  ardent  spirits  or  liquors  than  wines.     The 
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slrenfTlli  "f  <li''«'  wines  is  frniii  H8  Id  42  per  cent,  of  alcoliol, 

anil  lh(t  obji'cts  of  the  nianufactuivrs  aiv  to  f^ra t i f y  a  taste- 

for  strong  lic|iii)rs  and  to  preserve  the  wine.  'J'hey  are  pre- 
pared for  ]iartienhir  niarUels,  and  not  for  liome  (-onsuinjition, 

xo  tliat  sneli  port  and  slierry  as  ar(^  .sent  to  (irt'at,  BritaitMire 
not  eonsnnied  in  the  countries  of  their  production.  The 

alcoholic  strength  of  cliainpagnes  varies  very  much,  but  sel- 
dom exceeds  20  per  cent. 

True  champagne  and  other  effervescing  wines  are  pre- 
pared from  ordinary  grapes,  hut  the  juice  is  chosen  with 

great  care  as  to  its  "flavor,  bouquet,  and  sugar,  and  such  a 
combiiutliou  is  m.nde  as  will  produce  tlie  quality  of  chain- 

pagne  which  the  nnmufacturer  desires.  It  is  fermented  in 
large  vats  or  in  smaller  casks,  after  which  it  is  drawn  off, 

fined,  and  jjlaced  in  undergnmnd  cellars.  Here  it  is  fre- 
quently racked  and  fined  until  the  following  April,  when  it 

is  bottled,  and  for  three  weeks  again  fernu'nts  freely.  It  is 

then  kept  under  watch  for  two,  three,  or  four  years,  during 
which  time  it  is  at  first  turliid,  i)ut  afterward  ditposits  a 

substance  which  bv  projier  incliuiition  of  the  bottle  is  left 

upon  the  cork;  and  the  latter  being  skillfully  removed, 

allows  the  deposit  to  escape.  In  this  stale  the  wine  is  ma- 
tured, and  called  vin  brut;  and  if  the  (piality  of  the  grape 

was  fine  and  the  sulisequent  tn-atment  successfid,  the  wiiu' 

is  very  dry  and  has  the  flavor  of  the  grape.  Khine  and  JIo- 
.selle  wines  are  prepared  in  this  state  for  the  market  with 

great  success,  liut  it  is  much  more  common  to  aild  a  sweet 

compound  of  the  finest  sugar-can<ly,  champagne,  and  old 

cognac  or  other  liquors,  by  which  the  required  sweetness 
and  alcoholic  strength  are  produced.  The  ipiantity  of  this 

liqueur  is  usuallv'from  2  to  6  per  cent.,  but  it  varies  with the  natural  richness  of  the  juice  of  the  grape  converted  into 

champagne.  The  effervescence  is  creamy  rather  than  frothy, 

and  rises  in  bubbles  for  hours  ratlu^r  'than  ilischarges  the 
gas  at  once,  and  the  bouquet  and  aroma  are  perfect.  The 
Muscadine,  Lemel.  and  Frontignac  grapes  have  special  odors 
which  remain  in  the  champagne,  and  some  of  the  ripest 

bunches  are  allowed  to  hang  in  the  cask,  lied  grapes  nat- 
urally give  a  slight  tinge  to  the  wine,  but  pink  champagne 

is  artificially  colored  with  cochineal.  It  is  said  that  a  bitter 

principle  is 'added  to  certain  kinds  to  modify  the  sweetness. There  are  certain  winces,  as  Frontignac,  Cyprus,  and  Tokay, 

produced  from  grapes  which  are  allowed  to  dry  upon  the 
vine,  and  th\is  become  raisins.  The  flavor  readily  proves  this 
fact,  and  as  the  resulting  wine  is  never  perfectly  fermented, 
it  is  rich  and  luscious,  and  contains  much  sugar.  Frointhe 
foregoing  observations  it  will  be  seen  how  readily  fictitious 
wines  may  be  made.     See  Preservation  of  Food. 

Kevised  by  I-Idward  T.  RfUCHERT. 
Fool,  or  Court  Jester:  See  Licensed  Fool. 

Fools,  Festival  of(transl.  of  Lat,  Ffstum  Stiiltorum.  or 
Festum  Fafuoram) :  a  mediaeval  Christian  merry-making 
of  fantastic  and  childish  character,  which  fell  especially 

upon  Holy  Innocents'  Day  (Dec.  28),  but  had  more  or  less 
to  do  witli  the  whole  period  between  Christmas  and  Epipha- 

ny (Jan.  6).  Exei-cises  were  held  in  the  principal  church 
edifice  of  the  place  ;  a  mock  pope,  archbishop,  or  bishop  was 
chosen :  and  all  the  most  sacred  rites  of  Christianity  were 
travestied.  The  wild  license  which  reigned  resembled  that 
of  the  old  Roman  Saturnalia.  The  leading  performers 
were  of  the  lower  clerical  orders,  especially  the  subdeacons  ; 
hence  another  name  for  the  festival,  Festum  Ilypod  iaconorum. 
with  some  reference  to  St.  Stephen,  who  is  commemorated 
on  Dec.  26.  The  aim  professed  was  to  interest  young  and 
ignorant  people  in  the  story  of  the  Advent,  but  profaneness 
soon  got  the  better  of  piety  in  the  matter.  This  festival, 
which  is  first  mentioned  by  the  Parisian  ritualist,  John 
Beleth,  in  the  latter  half  of  the  twelfth  century,  originated 
apparently  in  France,  and  was  more  popular  there  than 
anywhereelse,  though  observed  also  in  Spain,  in  Germany, 
and  in  England.  In  spite  of  repeated  condemnations  by 
prelates  and  councils,  it  survived  the  Protestant  Refornui- 
tion,  one  instance  of  its  observance  l)eing  reported  as  late 
even  as  1644. 

Fools'  Parsley:  a  poisonous  umbelliferous  ]ilant  (the 
^tliuMi  ci/napium).  so  called  because  its  leaves  slightly  re- 

semble in  iippearance  those  of  some  varieties  of  parsley,  so 
that  people  who  have  bv  mistake  gathered  it  have  been  seri- 

ously poisoned  bv  it.  It  is  a  native  of  Europe,  naturalized 

in  the  U.  ,S.  It  "may  be  distinguished  by  its  acrid  taste  and fetid  smell;  its  general  umljcls  have  no  involucre:  its  minor 
umbels  a  partial  involucre  of  three  leaves;  in  both  respects 
quite  unlike  pai-sley.     It  is  an  acronarcotic,  causing  nundi- 

ness.  faint ness.  and  dimness  of  vision.  Give  as  an  antidote 

a  thorough  emetic,  followed  by  wine  or  other  gentle  stimu- 
lant. 

Foot  [M.  Kng.  foot,  fot  <  0.  Eng./«/  :  Icel.  ./o/r  :  Goth. 

plm  :  0.  Il.Cerin./woz  >  Mod.  Gei-m.  Fiimi  <  'Taui.  fot  < Indo-Eur.  pod,  pod-.pki  >  Or.  ttous.  iroSis,  foot  :  Lat.  pes: 
pedis,  foolj:  in  anatomy,  the  terminal  part  of  man  or  an 
animal. 

Foot  of  Mainmah. — The  foot  [pea)  in  mammals,  and  in 
some  other  vertebrates  in  distinction  from  the  hand  {manUH), 
is  the  last  member  or  terminal  segment  of  the  pelvic  girdle, 
or  lower  limb.  The  fore  limbs  are  more  generally  used  for 
the  sujijiort,  and  the  hind  lind)s  for  the  propulsion  of  the 
body.  Hence,  "  the  manus  is  commonly  shorter  and  broa<ler 
than  the  pes  "  (Pro/.  Owen),  and  but  few  animals  use  the 
foot  (hind)  for  prehension  or  dcfens<;,  save  in  flight.  The 
exception  to  the  rule  that  flie  hand  is  smaller  than  the  foot 
is  seen  in  the  mole,  or  in  the  sial  and  walrus,  which  are  de- 

ficient in  the  himl  foot. 
The  foot  is  divided  into  three  jiortions:  (1)  a  group  of 

more  or  less  rounded  bones  called  the  tarsus  or  instep;  (2) 
a,  row  of  long  bones  i)laced 
side  by  side  in  front  of  the 
tarsus — the  metatarsus;  (3)  the 

{)halanges  of  the  digits,  or  the 
toes.  The  complete  tarsus  con- 

sists of  seven  Vjones — the  as- 

tragalus, calcaneum,  navicu- lar, internal,  middle,  and  outer 
cuneiform,  and  the  cuboi<l. 
The  chief  variations  in  num- 

ber are  from  six  to  eight.  The 

general  arrangement  of  these 
bones  is  in  two  rows — the  [u-oxiinal.  or  those  articulating 
with  the  bones  of  the  leg.  and  the  distal  row,  those  joining 
the  metatarsus.  The  bones  of  the  metatarsus  usually  cor- 

respond iu  number  with  the  digits,  and  at  their  proximal 
enils  the  first,  second,  and  third  bones  are  supported  respec- 
tivelv  by  the  three  cuneiform  bones  of  the  tarsus ;  the  cu- 

boid'supporting  the  fourth  and  fifth.  Fpon  each  joint  be- tween the  metatarsus  and  the  toes  are  often  found  a  pair  of 
sesamoid  bones,  for  the  mechanical  advantage  of  the  tendon 
gliding  over  them.  These  are  best  seen  in  the  mole  and 
tiger.  The  digits  never,  except  in  abnormal  instances,  ex- 

ceed five  in  number  on  each  foot  in  any  existing  vertebrate 
animal  a!)Ove  the  rank  of  fishes,  and  in  the  class  Mammalia, 
except  the  Cetacea,  the  numlier  of  phalanges  is  limited  to 
two  in  the  first  digit,  and  to  three  in  each  of  the  other 

digits  in  both  fore  and  hind  feet  {Prof.  R.  Owen).  The  hal- 
lux or  gi-eat  toe,  though  in  man  very  strong,  and  one  of  the 

largest  digits,  is  in  many  mammals  entirely  wanting,  rudi- 
mentary, or  inconsiderable  in  length.  In  many  climbing 

animals  it  is  considerably  developed  and  has  prehensile 

characteristics.  This  is  we'll  shown  in  the  gorilla  and  orang. 
The  other  digits  vaiT  in  number  from  one  to  five,  as  is  il- 

lustrated respectively  in  the  horse  and  the  elephant  (Fig.  2). 

Fid.  1.— Forefoot of  the  mole. 

m% 

a 

Fig  2  —Simplification  of  the  digits  (after  Owen) :  1,  foot  of  the  ele- 
phant ;  2,  foot  of  the  hippopotamus  ;  3,  foot  of  the  rhmoceros ; 

4.  foot  of  the  deer  :  5,  foot  of  the  horse. 

lodification  of  the  digits  is  accounted  for  by  their 
ition  and  simplification  in  a  definite  order.     Thus  in 

Thi' 

diminution  and  simplil 

a  four-toed  animal  the  great  toe  is  wanting,  as  in  the  hippo- 
potamus; in  a  three-toed  animal  the  outer  or  smaller  digit 

and  the  hallux — seen  in  the  rhinoceros ;  in  a  two-toed  ani- 

mal, such  as  the  cow  or  deer,  both  of  those  already  men- 
tioned and  the  second  digit:  and  in  the  one-toed  animal, 

such  as  the  horse,  onlv  the  tliird  digit  remains.     That  this 
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is  tbeiinUir  of  disappcaranre  is  known  by  tlic  absence  of  llie 
corresponiLin;;  luelatarsal   hone,  o.mth  one  of   wliich  lias  its 

ileliiiile  altaeh- 
iMcnt  to  one  or 

more  of  the  tar- 
sal bones. 
The  Human 

i^wv/.— The  Im- 
nian  foot  ilhis- 
trates  tlie  gen- 

eral points  of  os- teology already 
described,  and  at 
the  same  time  is 

specially  modi- fied for  its  uses  peculiar  to  man,  the  upright  aninud.  And, 
as  it  might  properly  be  stated,  the  foot  is  merely  a  hand 
modified  for  a  base  of  structure  to  support  the  body.  It  is 
always  larger  thaii  the  hand,  mainly  in  length  and  thick- 

ness :  is  also  narrower,  and  of  an  ovoidal  figure,  the  long  axis 
reaching  from  before  backward.  The  longest  transverse  di- 

ameter of  the  foot  is  the  anterior  one,  in  order  to  place  on  a 
broader  base  the  sup])ort  to  the  body,  which  is  carried  before 
the  center  of  the  body  in  walking.     The  solid  parts  of  the 

Fig.  3.  — .\  side  view  of  the  bones  of  the  human 
foot. 

Fig.  4. — Skeleton  of  the  human  foot  (original). 

foot  are  more  firm  than  the  corresponding  [larts  of  the  hand, 
and  the  movable  parts  of  the  foot  less  movable  than  those 
of  the  hand,  in  order  to  make  the  foot  as  perfect  an.  organ 
as  possible  to  give  support  and  the  surest  and  most  facile 
locomotion  of  the  body  (Pig.  4). 

The  foot  is  constructed  of  two  arches  (Fig.  5),  one  from 
front  to  rear  and  another  from  side  to  side.  The  antero- 

posterior arch  has  for  its  points  of  support  the  lieel  and  for- 
ward ends  of  the  metatarsals,  and  the  lateral  the  cuboid  on 

the  outside  and  the  inner  cuneiform  on  the  inside.  The 
segments  of  these  arches,  however,  are  not  inflexible,  but  are 
made  to  yield  among  themselves,  each  a  little,  by  the  inter- 

posed cartilages.  There  is  also  a  special  arrangement,  known 
as  the  Y-shaped  ealeaneo-scaphoid  ligament,  holding  the 
keystone  of  the  arch,  which  by  its  elasticity  aids  much  in 
securing  the  beautiful  spring  of  the  body  in  motion.  And  as 
this  ligament  is  attached  to  the  heel-bone,  it  is  called  by  the 
Germans  the  spring-bone. 

One  modification  of  the  typical  foot  of  mammals  to  the 
special  structure  of  man  is  the  angle  of  the  plane  of  the  foot <^ 

^S^ 
Fig.  .").— 1,  A  view  of  the  natural  position  of  the  hones  forniinp  the front  arch  of  the  foot  ;  2,  a  diagram  of  the  same  :  ;^.  view  of  the 

bones  of  the  side  arch  of  the  foot  ;  4,  a  diagram  of  the  same  (1, 
2,  original ;  3,  4,  after  Holden. ) 

and  the  leg.  In  the  horse  the  angle  averages  13°,  while  in 
man  it  is  90°.  The  design  of  this  variation  is  to  give  as  se- 

cure a  leverage  as  possible  to  the  muscles  which  must  keep 
the  weight  of  the  body  securely  supported  so  far  above  the 
jjoint  of  support,  about  two-thirds  of  the  weight  of  the 
body  being  above  the  hips.  Another  peculiarity  of  the  hu- 

man foot  is  the  great  projection  and  horizontal  direction  of 
the  heel,  or,  as  some  one  has  said,  "ex  calce  hominem."  In 
all  animals  it  is  the  largest  of  the  tarsal  bones,  as  it  is  the 
lever  for  moving  the  foot ;  but  in  animals  which  assume  the 
semi-erect  attitude  there  is  found  either  a  greater  develop- 

ment of  this  bone  or  larger  development  of  the  muscles  of 

the  "calf."  Hence  the  small  "eaif  "  of  the  Negro  is  attrib- 142 

utc^d  by  anatomists  to  the  larger  heel-bone,  the  smaller  mus- 
cles being  comjjcnsated  by  a  longer  lever  at  which  to  ajiply 

the  power  (Fig.  6). 
The  articidat  ion  of  the  great  toe  with  tlie  inner  cuneiform 

bone  is  another  special  modification  of  tlie  fool  as  jiointing 
only  to  the  erect  position  of  the  body. 
In  the  semi-erect  ap(!S,  the  gorilla  espe- 

cially, this  joint  is  marked  by  a  con- 
siderable degree  of  moliility,  and  the 

foot  resembles  a  liand.  (See  Fig.  7.) 

But  in  man's  foot  the  great  toe  is  lim- 
ited in  its  motions  to  simple  flexion  and 

extension;  it  lies  parallel  to  the  oilier 
toes,  and  is  superior  in  strength,  mus- 

cular and  bony,  to  any  of  the  other  toes. 
In  fact,  each  foot  is  to  be  viewed  as  a 

triangular  pedestal  of  tlie  body,  sup- 
]3(U'ted  respectively  at  the  tlii'ee  angles 
of  the  great  toe,  heel,  and  little  toe;  so 
that  the  greatest  muscidar  power  is 
found  furnished  to  each  of  these  por- 

tions of  the  foot. 

The  superior  length  of  the  great  toe 
is  a  characteristic  of  the  human  foot ;  for  while  the  second 

digit  ].n-ojects  farther  forward  than  does  either  of  the  other 
toes  when  the  foot  is  viewed  .as  a  whole,  yet  the  great  toe 

itself  alone,  if  compared  with  any  other  of  the  rows  of  pha- 
langes, obtains  the  longest  measure. 

Although  the  foot,  when  com].iared  with  the  hand  in  struc- 
ture adapted  to  delicate  operations,  is  very  far  inferior  to 

it,  yet  it  is  astonishing  what  remarkable  work  can  be  accom- 
plished by  it  when  the  hands  are  wanting.  Thus  instances 

frequently  occur  of  persons  who  carve,  write,  and  paint  in  a 
remarkable  manner  with  their  toes  instead  of  fingers;  so 

that  the  phrase  "pes  altera  manus  "  is  often  not  far  from the  truth. 

Proliably  no  organ  in  the  body  has  Ijeen  more  abused  by 
the  fashion  of  its  dress  tlian  lias  the   foot.     From   time  im- 

FiG.  G.  —  Illustrating 
the  attachment  of 
the  muscles  of  the 
calf  (1 )  of  the  liuman 
leg  to  the  OS  calcis 
(3).    (Original.) 

Fig.  7.~The  plantar  surfaces  of  the  human  and  gorilla  foot  com- 
pared :  1,  the  human  toot ;  2,  the  foot  of  the  gorilla  (after  Owen), 

memorial,  and  by  almost  the  entire  human  race,  it  has  been 
squeezed  into  an  unyielding  case  of  hard  leather,  never  so 
large  as  the  foot  itself  when  resting  on  the  ground,  and  with 
a  high  appendage  called  the  heel,  from  whence  have  come 
corns,  bunions,  et  id  omne  genus  of  similar  accessories  of 
civilization.  Edward  Hitchcock. 

Foot:  the  unit  of  lineal  measure  in  common  use  in  the 
U.  S.  and  in  Great  Britain.  All  the  nations  of  Europe  and 
their  colonies  or  dependencies  employ,  or  have  employed,  a 
unit  of  length  having  in  each  language  a  name  of  the  same 
significance  as  foot  in  English.  This  identity  of  name  in- 

dicates similarity  of  origin,  which  was  therefore  unquestion- 

ably the  length  "of  the  human  foot.  No  two  laeoples,  how- 
ever, have  agreed  in  the  value  assigned  to  their  foot-meas- 

ures. No  two  provinces,  and  hardly  any  two  considerable 

towns  even,  have  had  the  same  foot."  No"r  have  any  of  these 
measures  corresponded  very  nearly  with  the  presumed  pro- 

totype;  nearly  every  one  of  them"being  greater,  and  many of  them  much  greater,  than  the  average  length  of  the  foot 
of  an  adult  man.  In  the  volume  of  Invesfiffafions  in  the 

Militarij  and  Anthropoloyical  Statistics  of  American  Sol- 

diers, by  Dr.  B.  A.  Gould,  published  in  1869 "among  the  mem- oirs olthe  U.  S.  Sanitary  Commission,  are  given  measure- 
ments of  nearly  16,000  individual  men,  volunteers  for  the 
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army,  <i[  vm-inus  rai-i'^  uiii!  nationalitii's,  11.000  lioiiii;  wliitc 
and  the  rest  eolnreil.  'I'ln-  iiiciui  leiifjlli  of  the  foot  was 
found  for  no  nationality  lo  exceed  IDydV  inclics,  and  for 
none  to  fall  short  of  9-i^V  '•  the  mean  vahie  for  the  total  iH'in;,' 
I'hWd.  or  ahout  one-twentieth  of  an  ineh  above  10  inches. 
It  is  ])robable  tliat  the  foot-measures  in  u.se  in  the  later  cen- 

turies have  b(!en  in  geheral  entirely  arbitrary.  The  ac- 
count commonly  ̂ i'*'*""  of  tlie  adjustment  of  the  Mritish 

stanilard  yard  in  the  year  1101  from  the  arm  of  llie  king. 
Henry  I.,  is  probably  a  true  one:  and  the  Uritisli  foot  is 
simply  one-third  of  the  British  yard.  Hut  it  was  doubtless 
otherwise  in  the  earlier  a^es.  The  ancient  Greeks  first  used 
this  measure,  and  their  Olympic  foot  was  said  to  have  been 
determined  by  the  length  of  the  foot  of  Hercules.  This, 

according  to  the  best  authoi'itie.s,  was  about  equivalent  to 
12-1^,;^  Engli.sh  inches.  But  tliere  were  among  them  other 
foot-measures  materially  differing  from  this.  Thus  the  Mac- 

edonian foot  was  14-A^  inches;  the  Pythian,  i)/^  inches; 
and  the  Sicilian,  S^^s  inches.  In  more  recent  times  the 
diversity  has  been  almost  endless.  In  Italy  tlie  foot  was, 
not  long  ago,  lli^^^  inches  in  Rome,  13i%  in  Milan,  and 
23-,%^  inches  in  Lucca.  In  France  it  was  Q-^J^  inches  in 
Avignon,  Qt^o^  inches  in  Aix-en-Provencc,  lOi'ifff  inches  in 
Rouen,  14-,!^(^  inches  in  Bonleau.x,  while  the  picil  dit  mi  of 
Paris  was  12-i'tPj  inches.  In  Switzerland  it  was  10^%  inches 
in  Neuchiltel.  ll-i%  inches  in  Rostock,  11-,%  inches  in  Ba-sel, 
and  lOrtV  inches  in  Geneva.  In  the  Spanish  peninsula  it 
was  10|\i%  inches  in  Aragon  and  10i%  "i  Castile.  In  Ger- 

many it  was  9iHfe  in  Wesel,  10-,%"  inches  in  Bavaria,  lOiVo'ii 
inches  in  Heidelberg,  lli^d  inches  in  Gottingen,  and  Vi^^ 
inches  in  Carlsruhe.  And  in  tlie  Netherlands  it  was  10-i% 

inches  in  Brussels  and  Hvot  in  Liege.  Alexander's  Dic- 
tionarfi  of  Weights  and  Mniisares  (Baltimore,  1850)  gives 
more  tlian  100  foot-measures,  all  differing  from  each  other. 

In  Barnard's  Metric  Si/stem  (p.  354,  Supplement)  may  be 
found  a  table  containing  no  fewer  than  292,  all  different. 
The  confusion  resulting  from  this  great  diversity  %vas  in- 

tolerable. The  inconvenience  caused  by  it  in  business  trans- 
actions prepared  tlie  public  niin<l  of  Europe  early  in  the 

nineteenth  century  to  receive  with  favor  the  new  system 
of  metrology  called  tlie  metric,  first  definitely  adopted  in 
France  in  the  year  1799.  The  foot  has  tlierefore  ceased  to  be 
the  legal  unit  of  length  throughout  Kurope  except  in  Great 
Britain  and  Russia,  and  the  meter  has  generally  taken  its 
place.  The  Russian  unit  of  length,  the  sagene,  was  fixed  by 
Peter  the  Great,  after  his  sojourn  in  England  in  1698,  at  ex- 

actly 7  British  feet.  The  foot  of  tlie  U.  S.  is  identical  with 
tliat  of  Great  Britain,  from  which  it  is  copied.  In  both  coun- 

tries the  legal  standard  is  properly  the  yard  of  36  inches. 
The  copy  of  the  British  standard,  by  which  the  U.  S.  stand- 

ards were  long  adjusted,  is  a  brass  bar  prepared  by  the  cele- 
brated Troughton,  of  London,  to  the  order  of  Prof.  P.  R. 

Hassler.  the  first  chief  of  the  U.  S.  Coast  Survey,  and  super- 
intendent of  the  bureau  of  weights  and  measures  at  Wash- 

ington. It  is  82  inches  in  lengtli,  and  the  36  inches  between 
the  twenty-seventh  and  the  sixty-third  divisions  were  taken 
as  the  prototype  yard  of  the  U.  S.  A  copy  of  the  British 
prototype,  officially  certified,  has  been  substituted  for  the 
Troughton  liar,  and  the  standards  furnished  the  several  States 
are  now  carefully  adjusted  by  this. 

Foot :  in  music,  a  name  or  measure  denoting  the  pitch  of 
stops  in  an  organ.  In  organ,  music,  directions  are  often 
given  for  the  use  of  4-foot,  8-foot,  or  16-foot  stops.  The  mean- 

ing is  this:  tlie  lowest  note  on  the  keyboard  (C  C)  is  as- 
sumed as  the  standard  for  such  designations.  Now,  to  pro- 

duce the  sound  C  C,  an  open  pipe  8  feet  long  is  required ; 
its  octave  ahore  will  be  given  by  a  piiie  4  feet  long ;  the 
double  octave,  2  feet,  and  so  on :  and  for  the  intermediate 
notes  the  pipes  are  pro))erly  graduated  in  length.  A  set 
of  pipes  of  this  description  is  therefore  called  ''an  S-foot 
stop  "  (as  the  open  diapiixon,  dulcinno.  trumpet,  and  several 
others).  Such  stops  give  the  ordinary,  standard,  or  eon- 
cert  pitcti.  If  another  rangi;  of  pipes  be  added,  sounding 
an  octave  lower,  they  will  be  of  double  length,  and  it  will 

be  called  "a  16-foot  stop"  (as  the  double  diapason,  or  hour- 
don).  On  the  otlier  hand,  the  prineipal  is  an  octave  higher 
than  the  ojien  diapason;  consequently,  its  pipes  are  only 
half  as  long,  and  it  is  called  "a  4-foot  stop."  The  /ifteenfh, 
in  like  manner,  being  tuned  an  octave  above  the  princijial, 

is '■  a  2-foot  stop,"  its  lowest  pipe  being  that  of  length.  In 
a  large  organ  there  are  many  stops  belonging  to  each  of 
these  idasses,  the  largest  pipe  of  a  32-foot  stop  sounding  C 
C  C  C.  Revised  by  Dudley  Buck. 

Foot.  SoLoMo.N :  lawver  and  U.S.  Senator;  b.  at  Corn- 

wall, Vt.,  Nov.  19.  1802';  graduated  at  Middlebury  Collegi'. 
\'t.,  in  1826;  was  principal  of  Castleton  .Seminary  in  1826 
and  1828;  tutor  in  Vermont  I'niviirsity  in  18^7;  Professor 
of  Natural  Philoso|jhy  in  the  A(-a<lemy  of  Medicine  at 
Castleton,  Vt.,  1828-31  :  was  admitted  to  the  bar  in  1831, 
an<l  settled  at  Rutlanil,  Vt.  In  1833,  1836-38,  and  in 
1847  was  in  the  Vermont  Legislature,  and  .Speaker  of  its 
liou.se  for  his  last  three  terms.  Was  M.  C.  1843^7,  ami 
U.  S.  Senator  from  1850  to  his  death,  at  Washington,  D.  C. 
Mar.  28,  1866.  Jlr.  Foot  was  tor  some  years  |)resident  pri/ 
tempore  of  the  V.  S.  Senate ;  was  a  Whig  in  politics. 

Foota  .lulloii :  See  Futa  Jallon. 

Football;  an  athletic  game  of  very  ancient  origin,  lie- 
lieved  by  some  to  have  been  intniduced  into  Great  Britain  by 
the  Romans.  From  a  rude  pastime  it  has  been  developed 
into  a  scii'iitiflc  game,  and  has  undergone  considerable  modi- 

fication since  the  middle  of  the  nineteenth  centurj'.  There 
are  two  ways  of  playing  football:  one  according  to  a  code 
of  rules  adopted  tiy  the  Football  Association  of  England, 
formed  in  1863.  and  the  other  according  to  rales  long 
in  force  at  Rugby  .School.  The  Rugby  game  has  been 

changed  and  still  fui'lher  elaborated  by  "the  colleges  of  the U.  S.,  among  which  it  is  very  po|jular.  Football  surpasses 
every  other  game  in  its  demand  for  a  high  combination  of 
phy.sical,  mental,  and  moral  qualities.  The  American  Rug- 

by, as  the  game  played  in  the  U.  S.  is  called,  requires  a  rec- 
tangular field  330  by  160  feet,  the  boundaries  being  plainly 

marked  with  white  lines,  as  are  also  cross  lines  at  intervals 

of  5  yards.  Goal-posts,  20  feet  high  and  18  ft.  6  in.  apart, 
with  a  cross-bar  10  feet  from  the  ground,  arc  erected  at  the 
middle  of  each  end.  The  liall  is  about  12  inches  long, 
elliptical  in  form,  and  maile  of  inflated  rubber  protected  by 
a  covering  of  leather.  U]ion  each  side  are  eleven  men  who 
play  offensively  so  long  as  in  possession  of  the  ball,  losing 
it  to  their  opponents  only  on  penalty  for  illegal  play,  or  by 
fumbling,  or  on  failure  to  advance  the  ball  5  yards  on  four 
tries  by  running,  or  by  kicking  it.  Points  can  be  scored  in 

three  ways.  Touching  the  ball  down  behind  the  opponent's goal  line  counts  four  points.  This  gives  the  privilege  of  a 
"  place  "  kick  for  goal  from  a  point  in  the  field  straight  out 
from  the  touch  down.  Five  points  can  be  scored  by  a  "  drop  " 
kick  of  goal  from  the  field,  and  two  more  from  a  "  safety  " 
touch  down.  Two  halves  of  forty-five  minutes,  with  a  rest 
of  ten  minutes  between  them,  constitute  full  playing  time. 
The  players  on  each  side  are  arranged  in  two  distinct  sets, 
the  forwards  and  the  backs,  each  set  having  highly  specified 
duties.  The  forward  line  consists  of  the  center,  who  usually 
puts  the  ball  in  play  by  snapping  it  back  between  his  feet ; 
a  guard  on  each  side,  with  duties  indicated  by  the  name ; 
a  tackle  next  to  each  guard,  who  in  defensive  play  breaks 
through  the  opposing  line  to  seize  the  player  naving  the 
ball ;  and  two  end  men  freer  in  action.  Immediately  back 
of  the  center  is  the  quarter-back,  who  receives  the  ball  and 
places  it  in  the  hands  of  a  third  man  before  an  advance  can 
be  made.  Behind  the  qu.irter-back  are  two  half-backs  and 
a  full-back,  who  do  most  of  the  running  with  the  ball.  A 
secret  signal  indicates  to  every  player  the  "projected  play. 
Each  year  develops  systematic  play,  by  movements  of  sur- 

prise and  stategy,  by  preconcerted  interference  in  behalf  of 
the  runner,  and  by  skillful  blocking  on  the  defensive  side. 

Englisli  Bugby  is  played  with  fifteen  men  on  a  side.  It 
is  slower  and  less  scientific,  but  not  so  rough. 

Association  football  is  primarily  a  kicking  game,  the 

ball  being  aflvanced  in  that  way,  and  by  "  heading."' 
"  breasting,"  and  "  kneeing  "  it.  Five  forwards,  three  half- 

backs, two  full-backs,  ami  a  goal-tender  play  on  each  side. 
Goals  are  made  by  propelling  the  ball  between  two  posts 
8  feet  apart  and  beneath  a  cross-bar  8  feet  from  the  ground. 

A.  Alonzo  Stagg. 

Foote.  Andrew  lIiLL  :  rear-admiralU.  S.  navy;  b.  at  New 
Haven,  Conn.,  Sept.  12.  1806 ;  entered  the  navy  as  a  mid- 

shipman Dec.  4,  1822;  became  a  lieutenant  in  1830,  a  com- 
mander in  1852.  a  captain  in  1861,  a  rear-admiral  in  1863. 

In  the  fall  of  1861.  the  civil  war  being  in  progress,  he  was 
appointed  to  the  command  of  the  Western  flotilla,  then  in 
course  of  construction  for  the  purpose  of  opening  the  navi- 

gation of  the  Mississippi  river.  On  Feb.  6. 1862,  Foote  took 
l^ort  Henry  after  a  most  obstinate  fight;  on  the  14tli  of  the 
same  month  engaged  Fort  Donelson,  for  an  hour  and  a  half, 
with  four  ironclads  and  two  wooden  gunboats,  and  so  de- 

moralized its  garrison  as  to  insure  an  easy  victory  over  it 
by  the  army  on  the  ioUowing  morning ;   and  on  Apr.  7, 
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iiftci-  many  ii  liaril-foufrlit  action  with  its  miinproiis  batti>r- 
ios,  reouivod  the  suiTi-iulcr  of  Isliuid  No.  II),  considered  l)y 
the  Confederates,  next  to  Vickslmri;,  tlieir  most  important 
stronghold  on  the  Mississippi.  Unfortunately,  however,  the 
flag-oflicer  had  received  a  severe  wound  at  Fort  Donelson, 
which  from  neglect  had  become  so  serious  as  to  endanger  his 
lite,  and  he  was  forced  to  resign  his  coranumd  to  another  and 
return  to  his  home.  On  June  16,  1863.  he  received  the  thanks 

of  Congress  and  was  nuule  a  rear-admiral,  and  on  the  32d 
of  that  month  was  appointed  chief  of  the  bureau  of  equip- 

ment and  recruiting.  On  June  4,  186:),  he  was  onlered  to 
relieve  Rear-Admiral  Dupont  off  Charleston,  and  on  his 
way  to  his  connnand  was  taken  ill  at  New  York,  where  he 
died  on  the  36th  of  the  same  month.  He  published  Afriai 
and  the  Americim  Flat/  {18o4).  See  his  Life  by  James  M. 

Hoppin  (Now  York,  18"74). 
Foote,  Arthur:  composer;  b.  at  8alem,  Mass.,  Mar.  5, 

IS.'iS.  He  received  his  musical  education  at  home,  study- 
ing composition  at  Harvard  College  under  Prof.  John  K. 

Paine,  and  the  piano  and  organ  under  Ii.  J.  Lang,  of  Bos- 
ton. He  has  composed  considerably,  and  lias  taken  a  place 

among  the  best  of  tlie  composers  of  the  U.  S.  His  works 
include  a  cantata.  Ilia  mat  lid,  for  baritone  solo,  male  chorus, 

and  orchestra  ;  a  trio  for  piano,  violin,  and  "cello  ;  a  string 
quartet ;  a  suite  for  string  orchestra,  performed  in  1887  at 
the  London  Synipliony  concerts  -,  an  overture.  Til  the  Munn- 
taiiis,  procluced  Feb.,  1887,  by  the  Boston  Symphony  Or- 

chestra, and  other  works  of  similar  character. 
I).  F.  Hervey. 

Foote,  Henry  Stuart:  U.  S.  Senator:  b.  in  Fauquier 
CO.,  Va.,  Sept.  30,  1800:  graduated  at  Washington  College, 
Virginia,  in  1819  :  was  licensed  to  practice  law  in  1833;  re- 

moved to  Tu,scumbia,  Ala.,  in  1834;  edited  a  Democratic 
paper,  and  in  1836  established  himself  at  Jackson,  Miss. 
He  was  presidential  elector  in  1844,  and  in  1847  was  elected 

U.  S.  Senator,  which  position  he  held  until  18~)'2.  He  was elected  Governor  of  Mississippi  over  Jefferson  Davis  in  that 
year.  In  1854  removed  to  California :  in  1858  settled  at 
Vicksburg,  Miss.,  and  at  the  Southern  convention  at  Knox- 
villc,  Tenn.,  in  May,  1859,  spoke  against  disunion :  was  a 
member,  however,  of  the  Ccjnlederate  Congress.  He  pub- 

lished Texas  and  the  Te.xans  (3  vols.,  Philailelphia.  1841) ; 
The  War  of  the  Sehdtinn.  or  Scylla  and  Charybdis  (New 
York,  1866);  Bench  and  Bar  of  the  Southwest  (St.  Louis, 
1876) ;  and  Personal  Reminiscences.  D.  at  Nashville,  Tenn., 
May  19,  1880. 

Foote,  Mary  (Hallock):  artist  and  novelist:  b.  in  Jlil- 
ton,  N.  Y.,  Nov.  19,  1847.  She  was  married  in  1876  to  xVr- 
thur  D.  Foote,  a  mining  engineer,  and  has  since  resided  in 
California,  Colorado,  and  Idaho,  illustrating  Western  life 
and  .scenery  by  her  drawings  and  her  novels,  among  which 

are  The  Led-Horse  Claim  (188S)  and  John  Boilewiii's  Tes- 
timony (1886).  Poems  by  other  writers  have  been  illus- 

trated by  her,  including  Longfellow's  Skeleton  in  Armor 
and  Hanging  of  the  Crane.  II.  A.  B. 

Foote,  Samuel  :  actor,  wit.  and  dramatist :  "  the  English 
Aristophanes";  b.  at  Truro  in  1730;  studied  at  Worcester 
College,  Oxford  (whence  he  was  expelled  for  indiscretions), 
and  at  the  Middle  Temple,  but  indulged  in  gaining  and 
other  excesses  until  his  considerable  fortune  was  expended  ; 
and  in  1744  he  made  his  appearance  as  Othello  at  the  Hay- 
market,  but  his  success  was  small  until  he  began  to  play  in 
pieces  written  by  himself ;  and  his  best  characters  were 
ludicrous  imitations  of  living  public  men.  From  1747  to 
1767  he  conducted  the  Little  Ilaymarket  theater  without 
license,  no  one  daring  to  enforce  the  law  against  him  for 
fear  of  his  terrible  mimicry.  He  wrote  at  least  twenty- 
seven  plays  of  small  literary  merit,  of  which  twenty  or  more 
have  been  ]iriiited.  His  humor  was  of  the  broadest  and 
noisiest  kind,  and  his  jests  were  often  practical  ones,  not 
without  a  large  element  of  brutality.  An  accident  which 
led  to  the  loss  of  a  leg  was  followed  by  ])aralysis,  and  the 
last  years  of  his  life  were  passed  in  great  phvsical  and  men- 

tal distress.     D.  at  Dover,  Oct.  31,  1777. 

Foote,  Samuel  Augustus,  LL.  D.  :  IT.  S.  Senator ;  b.  at 

Cheshire,  Conn.,  Nov.  8,  1780;  graduated  at  Y'ale  College  in 1797,  and  practiced  law  in  Cheshire;  was  representative  in 
Congress  from  Connecticut  in  1819, 1833,  and  183:! ;  Speaker 
of  the  Connecticut  Assembly  in  1835-36,  and  Senator  in 
Congress  from  1837  to  183:!.  In  1834  was  Governor  of 
Connecticut,  and  in  1844  presidential  elector.  Senator  Foote 
offered  in  the  U.  S.»5enate  the  resolutions  upon  which  the 

great  debate  occurred  between  Hayne,  of  South  Carolina, 

and  Webster,  of  Massachusetts.  (See  Foote's  Resolution.) 
D.  Sept.  16,  1846. 

Foote,  William  Henry,  D.  I).  :  preacher  and  author ;  b. 
at  (Colchester,  Conn.,  Dec.  30,  1794;  graduated  at  Yale  in 
1816;  taught  at  Falmouth  and  Winchester,  Va. ;  studied  in 

Princeton  (N.  J.)  'J'heological  Seminary  ;  was  licensed  by 
the  presbytery  of  Winchester  Oct.,  1819;  preachi^d  in  Vir- 

ginia, and  was  in  1834  ordained  pastor  of  the  Presbyterian 
church  at  Rom ney :  was  agent  of  the  central  board  of  mis- 

sions; prepared  Sketches  in  A'tirth  Carolina  (1  vol..  1846) and  Sketches,  Bioyrapliical  and  Historical,  of  the  Presby- 
terian Church  in  Virginia  (3  vols.,  1850-55).  Was  also 

agent  for  IIam]iden-Sidney  College  in  Virginia,  and  Confed- 
erate chaplain  at  Petersburg,  Va.,  during  its  siege,  1864-65. 

D.  at  Ronmey,  Va.,  Nov.  28,  1869.  The  Huguenots,  or  Re- 
formed French  Church,  was  published  after  his  death. 

Foote's  Resolution  :  a  resolution  introduced  in  the  U.  S. 
Senate  Dec.  39,  1829,  by  Senator  Samuel  A.  Foote.  of  Con- 

necticut, instructing  the  committee  on  public  lands  to  in- 
quire into  the  expediency  of  limiting  the  .sales  of  the 

public  lands  tor  a  period  to  those  which  had  already  been 
offered  for  sale.  The  resolution  was  interpreted  by  Senators 
of  the  West  as  indicating  a  disposition  on  the  part  of  East- 

ern Senators  to  check  Western  growth  by  limiting  land 
sales.  The  Senators  from  the  South  joined  with  those  of 
the  West.  In  January  Koliert  Y.  Hayne,  of  South  Carolina, 
declared  that  the  East  was  ins])ired  by  the  still  further 
motive  of  desiring  to  limit  the  public  revenue  in  order  that 

the  Government  might  be  still  further  •'  centralized."  Daniel 
Welister  in  his  first  reply  to  Hayne  claimed  that  the  growth 
of  the  Western  States  was  chiefly  due  to  the  ordinance  of 
1787,  which,  as  he  declared,  was  drawn  and  introduced  by 
Nathan  Dane,  of  Massachusetts.  Hayne  declared  that  Dane 
was  a  member  of  the  Hartford  Convention  (q.  v.),  and  made 
the  fact  a  basis  for  the  charge  that  the  Eastern  States 
favored  a  loose  constniction  of  the  Constitution  which 
tended  to  a  centralized  form  of  government.  This  brought 
out  the  second  reply  of  Daniel  Webster,  in  which,  with  re- 

markable cogency  and  eloquence,  he  not  only  exjiounded  his 
own  views  of  the  nature  of  the  government,  lint  also  those 
which  he  understood  to  be  held  by  Hayne  and  his  support- 

ers. In  the  course  of  Webster's  speech  Hayne  interrupted 
him  by  declaring  that  the  riglit  of  nullification  was  not 

merely  "  a  right  of  revolution,  but  a  right  of  constitutional 
resistance."  This  assertion  gave  Webster  the  opportunity  of 
rejilying  at  length  to  the  new  doctrine  of  nullihcation,  and 
his  speech  is  universally  regarded  as  the  most  powerful  pres- 

entation of  the  '■  national  "  theory  of  the  government  that 
had  ever  been  offered.  The  effect  of  Webster's  speech  was 
so  great  that  Calhoun  in  the  following  December  resigned 
the  vice- presidency  in  order  that  he  might  resume  his  old 
place  in  the  Senate,  and  there  meet  his  old  antagonist.  The 
great  question  involved  in  this  discussion  was  nothing  less 
than  the  constitutional  right  of  secession.  While  Webster 
convinced  the  North  that  no  such  right  existed.  Hayne  and 
Calhoun  were  eqnally  successful  in  urging  the  opposite  doe- 
trine  upon  the  South.  As  these  doctrines,  so  fundamentally 
antagonistic,  were  held  with  perhaps  equal  earnestness  and 

honesty,  it  was  impossible  to  prevent  collision  w'henever  a 
dividing  question  of  sufficient  importance  should  present 

itself.  The  influence  of  the  debate  on  Foote's  resolution 
was  to  consolidate  the  North  and  the  South  in  their  re- 

spective opinions,  and  thus  pre]iare  the  way  for  the  civil 
war  of  1861.     See  Nullification  and  Secession. 

C.  K.  Adams. 

Foot-rot :  a  disease  of  sheep  which  is  rare  in  the  U.  S. 
Sometimes,  when  sheep  from  rocky  pastures  are  taken  to 
the  English  fen-country  to  fatten,  the  hoof  grows  too  rap- 

idly for  its  new  conditions,  and  when  it  has  become  long  it 
may  lieciime  cracked  and  broken,  or  in  part  separated  from 
the  fleshy  ])urt  of  the  foot.  Sand  and  grass  may  lodge  on 
the  raw  surface  and  lead  to  active  inflammation.  The  cure 
is  in  removal  of  the  foreign  matter,  clipping  of  the  hoof, 

and  the  application  of  stimulants  and  caustics,  with  re- moval to  a  dry  pasture. 

Fopi»a,  ViNCENZo  :  painter ;  b.  at  Brescia,  Italy,  in  1400. 
He  established  a  school  of  painting  at  Jlilan  about  the  year 
1445,  which  flourished  up  to  the  time  of  Leonardo  da  Vinci. 
Fopjia  was  a  great  colorist  and  a  proficient  in  perspective, 
being  one  of  the  first  to  introduce  bold  foreshortening  in  his 
compositions.  His  works  are  to  be  seen  at  the  Brera  Gal- 

lery in  Milan.    The  painting  of  the  Chapel  of  Peter  Martyr 
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in  Saut'  Eustorfiio.  <iiie  of  the  most  extjuisite  pioccs  of  dcwj- 
ratioii  of  llu;  liltueiith  ceiilurv,  is  also  by  liiin.     i).  in  1402. 

W.  J.  S. 

Forage  [M.  Enn.  forage,  from  0.  Fr.  fouragt  (>  I"'r.  four- 
rage),  deriv.  of  furrer.  forai^e.  deriv.  of  forre,  fodder,  straw 

(>  Ft.  feurre).  frotii  Media'.v.  Lat.  fo'druin.irom  a  'iV-utoii. word;  cf.  0.  N.  fitctr  :  Kug.  fodder  :  O.  H.  Vivrm.  fuofar  > 
Mod.  Germ.  Fatter.  See  Foou] :  food  or  fodder,  food  for 
animals.  (See  II  ay.)  The  word  is  also  used  as  a  verb,  when 
it  means  to  collect  su|)i>Ues  generally  tor  both  man  and 

beast,  from  an  enemy  by  force,  from  fj-iends  by  iiii|)ressment, 
but  giving  to  friends  receipts,  to  be  paid  ultimately. 

Forage  may  be  roughly  divided  into  concentrated  and 
coarse  fodders.  Tlie  more  common  concentrated  foods  are 

found  in  the  cereal  grains,  the  by-products  of  their  manu- 
facture into  human  food,  and  the  ground  cake  left  after  ex- 

traciting  the  oil  from  certain  seeds  as  linseed,  cotton  seed, 

rape,  colza,  etc.  The  coarse  fodders  are  found  in  the  various 

grasses,  the  straws  of  the  various  grains,  the  stover  of  maize, 

and  certain  ol  her  plants,  notably  several  membersof  the  Legu- 
miiio.vp.  (the  clovers,  alfalfa,  pease,  beans,  etc.).  A  pla,nt  to 
be  useful  as  forage  must  not  only  possess  substances  suitable 
for  animal  nutrition  in  a  form  reailily  assimilable,  but  must 

be  palatable  to  the  animal,  free  from  acrid  or  poisonous 
qualities,  and  capable  of  easy  cultivation  and  preservation. 

Coarse  forage  is  usuallv  preserved  in  the  form  of  hay— i.  e. 

sufficiently  dried  to  pi-event  fermentation  and  decomijosi- 
tion,  but  a  method  of  preservation  in  the  green  state  (see 
Ensilage)  furnishes  a  variety  of  available  coarse  fodders. 

The  daily  ration  of  forage" in  the  army  of  the  U.  S.  is  for each  horse  14  lb.  of  hay  and  12  lb.  of  grain,  cither  oats, 
corn,  or  barley.  For  a  mule  the  daily  ration  is  14  lb.  of  hay 
and  9  lb.  of  grain.  The  blades  of  Indian  corn  are  used  for 

forage  in  the  absence  of  hay.  The  consumption  of  forage 
in  a  large  and  active  army  is  enormous.  Its  weight,  owing 
to  the  numtier  of  animals  employed  in  militaiy  operations, 

is  about  four  and  a  half  times  as  great  as  that  of  the  sub- 
sistence supplies  for  the  same  army.  There  were  issued 

from  the  depot  at  Washington  durmg  the  war  of  1861-65 
4,500.000  bush,  of  corn,  29,000,000  bush,  of  oats,  and  490,000 

tons  of  hay.  Partial  reports  of  the  quartermaster-general 
show  issues  of  forage  during  the  war  as  follows  : 

22,816,271  bush,  of  corn,  costing       $29,879,314 
78,668,799  bush,  of  oats         76.362,026 
1,518,621  tons  of  hay,  costing         48,595,872 

Total     $154,837,213 

The  weight  of  these  supplies  in  po^uids  was — 
Corn    1,277,711,176 
Oats    2,517.241.568 

Hay    3,037,242,000 

making  a  total  of  6,832,194,744  lb.— numbers  difficult  to 
realize,  but  interesting  as  showing  the  magnitude  of  the  op- 

erations necessary  to  provide  and  distribute  these  few  items 
of  the  expenses  of  war.  Revised  by  H.  H.  Wixo. 

Foraker,  Joseph  Benson:  U.  S.  politician:  b.  near  Rains- 
borough,  Highland  eo.,  O.,  July  5,  1846;  at  the  age  of  six- 

teen enlisted  as  the  first  private  in  Company  A,  Eight.v- 
ninth  Ohio  Infantry ;  his  promotion  was  rapid,  and  at  the 
battle  of  Mission  Ridge  he  commanded  his  company.  He 
was  nmstered  out  June  18,  1865.  a  captain,  before  he  had 
completed  his  twentieth  year.  In  1869  he  graduated  at 
Cornell  University,  and  afterward  became  one  of  its  trus- 

tees; commenced  practicing  law  in  Cincinnati,  0.,  in  1869; 
in  1878  became  chief  suiiervisor  of  elections  for  the  southern 
district  of  Ohio;  in  1879  he  was  elected  to  the  superior  court 
bench  for  five  years:  in  1883  he  was  nominated  for  Govern- 

or of  Ohio  by' the  Repul>lican  party,  but  was  defeated  by 
George  Iload'ly :  in  1885  Ju<lge  Foraker  was  again  nomi- nated for  Governor,  and  was  elected :  re-elected  in  1887. 
He  is  one  of  the  prominent  leaders  of  the  Repulilican  i)arty, 
and  in  1890  was  elected  U.  S.  Senator  to  succeed  Calvin  S. 
Brice. 

Fora'inen  (plural  Foraiii'ina)  [Lat.,  opening,  deriv.  of 
fomre,  pierce,  bore  :  Germ.  Iioliren,  bore  :  Eng.  bore  :  Gr. 
<j>apia,  plow]:  in  anatomy,  denotes  in  general  any  natural 
opening  through  a  substance;  more  particularly  an  opening 
through  a  bone.  It  is  especially  applied  to  the  bony  pas- 

sages through  which  the  nerves  and  blood-vessels  enter 
and  leave  tlie  skull  and  spinal  canal. 

ForaminiC'cra  [hat,  fora' men,  fora' minis  +  fer're.^tenr] : a  sub-class  of  Protozoa  belonging  to  the  Rhizopoda,  and 

better  named  Reticulaiia.  Mtjst  (jf  the  spex-ies  are  marine, 
and  they  are  characterized  liy  tlieir  ability  to  .send  out  pnx;- 
esses  of  ]irolo]ilasm  (p.seudopodia)  in  the  shajjc  of  fine 
threads,  which  unite  together  to  form  a  network,  whence 
the  name  Reticularia.  A  few  species  are  naked,  but  most 
form  a  protective  sheU,  often  of  a  very  conijjlicated  pattern, 
with  either  one  or  two  large  terminal  opennigs  or  with  nu- 

merous small  pores  for  the  protrusion  of  the  pseudopodia. 
They  were  formerly  regarded  as  organisms  without  a  ini- 
cleus,  but  they  are  now  known  to  jiossess  (me.  The  shell 
may  be  foimed  of  carbonate  of  lime,  of  a  horny-like  matter, 
or  of  particles  of  sand  cemented  together.  The  shape  and 
character  of  the  shells  are  used  in  classification.  In  some  it 
is  simple,  but  in  others  it  becomes  very  comi)lica1ed  by  the 
budding  of  the  protoplasm,  the  separate  chambers  thus 
f(]rmed  being  connected  together.  Many  families  and  gen- 

era of  recent  forms  have  been  described. 
As  fossils  the  Foraminifera  hold  an  important  position,  as 

their  shells  build  up  vast  beds  of  rock.  Examples  may  be 
cited  in  the  chalk  cliffs  of  England,  the  nunnnuLitic  lime- 
.stone  of  Egypt,  and  the  Silurian  beds  of  Russia.  As  fossils 
they  occur  in  the  lowest  fossiliferous  rocks  (the  celebrated 
ICuzoiJn  is  probably  not  of  organic  origin),  and  a  formation 
of  chalk  is  taking  place  at  the  bottom  of  the  ocean  of  to-day 
in  the  so-called  globigerina  ooze,  which  occurs  at  great 
depths.  J.  S.  KiNGSLEY. 

Forbaoh,  for  ba'a/.h :  towTi  of  Lorraine,  Germany;  12 
miles  N.  \V.  of  Saargemiind  (see  map  of  German  Empire, 
ref.  6-X!).  It  has  coal  mines  and  important  manufactures. 
Near  here  (Aug.  6,  1870)  the  French  under  Frossard  were 
badlv  beated  bv  the  Germans  under  Prince  Frederick 
Charles.     Pop.  (1890)  9,575. 

Forbes,  Archibald:  war  correspondent:  Vj.  in  Moray- 
shire, .Scotland,  in  1838;  studied  at  the  University  of  Aber- 

deen ;  served  for  several  years  in  the  Royal  Dragoons:  since 

1870  has  been  war  correspondent  of  the  London  Daily  JW«'», 
in  which  capacity  he  accompanied  the  German  armyfrom  be- 

ginning to  the  "end  of  the  Franco-German  war ;  witnessed the  close  of  the  Commune :  visited  India  during  the  famine 
of  1874;  saw  the  Carlist  war  in  .Spain,  the  war  in  Servia 
1876.  the  Russo-Turkish  campaign  in  1887.  etc.  Author  of 
Draicn  from  Life,  a  military  novel ;  My  Exptrienees  of  flie 
War  between  Frmice  and  Germany.  Olimpsex  throiigh  the 
Cannon  Smoke  (1880):  Soldiering  and  SrrihtiHng  (1882): 

Life  of  Chinese  Gordon  (1884):  Life  of  the  Emperor  Will- 
iam of  Germany  (1889):  and  Ilavetock  (1890).      C.  H.  T. 

Forbes,  Edwakd,  F.  R,  S.  :  naturalist ;  b.  in  the  Isle  of 
Man,  Feb.  12.  ISlo:  began  the  study  of  medicine  at  Edin- 

burgh in  1830;  founded  the  Botanical  Society  of  Edinburgh 
in  1836:  visited  Paris  and  the  Mediterranean  in  1837;  was 
naturalist  of  the  expedition  to  Lycia  in  1841 ;  Professor  of 
Botany  at  Kings  College,  London,  in  1842  ;  F.  L.  S.  in 

1843 ; 'assistant  sccretarv  to  the  Zoological  Society  in  1844; 
F.  R.  S.  in  1845 ;  Professor  of  Natural  History  at  the  School 
of  ]\Iines  in  1852,  and  in  the  same  year  president  of  the 

Geological  Society;  Professor  of  Natural  History  at  Edin- 
burgh 185.3.  D.  N^OY.  18.  1854.  Vnh\\s\xeA  History  of  Brit- 

ish Starfishes  in  1841,  and,  with  Hanley,  History  of  Brit- 
ish, Moilusca  in  1853,  besides  other  important  works,  in- 

cluding a  great  number  of  valuable  papers  upon  zoological, 
botanical,  and  literary  subjects.  See  Memoir  by  Dr.  George 
Wilson  and  Archibald  Geikie  (London,  1861). 

Forbes,  James  Da\id.  D.  C.  L..  F.  R.  S.  :  physicist;  b.  at 

Colinton.  near  Edinburgh.  Apr.  20,  1809 ;  was  Professor  of 
Natural  Philosophvin  the  University  of  Edinburgh  in  1833; 

published  Travels  'in  the  Alps  in  1843;  made  discoveries  in the  laws  of  glacial  motion,  and  in  the  phenomena  of  radiant 
light  and  heat  in  relation  to  polarization ;  and  received  the 
Rumford  medal  and  that  of  the  Royal  Society  of  London. 

In  1860  became  principal  of  the  United  Colleges  in  the  Uni- 
versity of  St.  Andrews.  Kortvay  and  the  Glaeiers  Visited 

in  IS'ol  was  published  in  1853;  A  Tour  of  Mont  Blanc  and Monte  Rosa  in  1855.  He  published  many  valuable  papers, 

mostly  upon  questions  in  physics.  The  Sixth  Dissertation, 

prefixed  to  the  Encyclopedia  Britannica,^'&s  Km  ■proAnc- tiou.     D.  at  Clifton,  England,  Dec.  31,  1868.  . 

Forbes.  John:  soldier;  b.  at  Pctincrief,  Fifeshire,  Scot- 
land, 1710:  became  a  physician,  but  gave  up  the  profession 

to  enter  the  armv,  and'  became  lieutenant-colonel  in  the 
Scots  Grevs  in  1745.  After  sei-vice  in  the  German  war  was. 

Dec.  38, 1757.  made  brigadier-general  in  North  America,  and 

was  adjutant-general  in  the  expedition  against  Louisburg. 
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lie  cominanrtcd  the  expedition  asiiinst  Fort  Duquesne,  Pa., 
in  Nov.,  ITW,  and  after  it  was  aljiiiidoiiwl  l).v  tlie  French 

took  possession  and  renamed  the  phiee  Fort  I'iit  (now  I'itts- 
hiirn;)  ill  coniiiliuienl  to  the  Kiiyiish  Prime  Minister.  I),  in 
Pliiiadeliihia,  Pa.,  Mar.  11,  1759. 

Forbes,  Sir  JoriN,  M.  D.,  F.  R.  S. :  phvsieian  and  medical 

writer;  I),  in  J^antt'shire,  ScotUitid.  Oct.  18,  1787;  entered 
JIarischal  Colh'ije  in  ISO.),  imd  was  in  tiie  navy  as  assistant 
surgeon  in  1807;  received  liis  JI.  1).  degree  in  l^jlinljurgh  in 
1817;  practiced  at  Penzance  and  Chichester,  England,  and 
settled  in  London  in  1840:  became  [ihysician  extraordinary 
to  the  Prince  Consort  the  same  year,  and  soon  after  to  (^Jueen 
Victoria;  knighted  in  1853;  translated  the  works  of  Anen- 
brugger  and  Laenneo  on  auscultation  and  percussion  (1824) ; 
was  an  editor  of  the  Cijfliipiedid  nf  Pructicnl  Medirine 
(1833-35);  published  Manual  of  Si'lcct  Medical  Bihlwy- 
raphi/  in  1835;  and  afterward  etlited  tlie  British  and  Far- 
eir/n  Mi'dical  Review.  Physician't  Ihilidaij,  or  a  Month  hi 
^Switzerland  in  1S4S.  was  piililished  in  184!) ;  Memoranda 
made  in  Ireland,  in  1852 ;  and  JVatnre  and  Art  in  the  Cure 
af  Disease,  in  1857.     D.  in  London,  Nov.  13,  1861. 

Forbes,  John,  LL.  D.,  D.  D.  :  a  scholar  of  the  Church  of 
Scotland;  b.  in  Boharm  parish,  Morayshire  and  Banffshire, 
Scotland,  July  5,  1802.  He  was  educated  at  Marischal  and 

King's  Colleges,  Aberdeen,  also  studying  at  Gottingen  and 
in  Italy  and  Paris.  After  teaching  fur  some  years  he  was 

head  master  of  John  \\"atson's  institution,  Edinburgh,  1840- 
50,  and  of  Donaldson's  Hosjiital  1850-70,  and  Professor  of 
Oriental  Languages  in  the  University  of  Aberdeen  1870-87. 
He  published  Symmetrical  Structure  of  Scripture  (1854) ; 
Analytical  Commentary  on  Romans  (18(38) ;  Predestination 
and  Free  Will  Reconciled  (187!)) ;  Studies  on  the  Book  of 
Psalms  (1888);  The  Servant  of  the  Lord  in  Isaiah  (1890)  ; 
Univer.vil  Salvation  (1892).  Willis  J.  Beechbr. 

Forbes,  Johx  Coli.v,  R.  (_'.  A. :  artist ;  b.  in  Toronto,  C'an- 
ada,  Jan.  23.  1846;  entirely  self-taught  in  art  until  the  pro- 

duction of  his  first  work.  Subsequently  stii(lie<l  for  two 
years  at  the  Royal  Academy  in  Liindon,  England,  and  on 
the  Continent,  and  upon  his  return  to  Canada  painted 
Foundering  of  the  Ilibemia.  The  Canon  in  the  Royal 
Crori/e,  The  Aloiint  of  the  Holy  Cross,  The  Glacier  of  the 
Selkirk,  The  lily,  etc.  He  has  painted  portraits  of  the 
lit.  Hon.  William  E.  Gladstone.  |iresented  liy  the  Liberals 

of  C'anada  to  the  National  Liberal  Cluli  of  London,  Eng- 
land, Sir  John  A.  ilacdonakl.  Marquis  of  Dutlerin,  Lady 

Helen  Blackwood,  Sir  Charles  Tupper,  Bart.,  and  others. 
Neil  Macdonald. 

Forbes,  John  Mi'RRav,  D.  D.:  clergyman  ;  b.  May  5, 1807; 
graduated  at  C^olumbia  College  in  1827,  and  at  the  General 
Theological  Seminary  of  the  Protestant  Episcopal  Church 
in  1830;  was  for  a  short  time  assistant  Professor  of  Ancient 
Languages  in  Trinity  College,  Hartford;  ordained  in  1830; 

in  1834  became  rector  of  St.  Luke's  church.  New  York,  and 
temporarily  Professor  of  Pastoral  Theology  and  Pulpit  P'.lo- 
quence  in  the  General  Theological  Seminary.  In  1844  and 
1847  he  represented  the  diocese  of  New  York,  as  one  of  her 
clerical  delegates,  in  the  General  Convention  of  the  Church. 
In  1849  he  entered  the  Church  of  Rome,  and  became  shortly 

after  pastor  of  St.  Ann's  Roman  t'atliolic  church  in  New 
York.  In  18.52  he  was  appointed  l)y  the  Rt.  Rev.  Bishop  of 
South  Carolina  his  theologian  in  tlie  plenary  council  of  the 
Roman  Churcli,  held  that  year  in  the  city  of  Baltimore,  and 
in  1854 acted  as  theologian  to  the  Rt.  Rev.  Bishop  of  Boston 
in  the  provincial  council  held  in  New  York.  He  received 
the  degree  of  S.  T.  D.  by  Vatican  decree  of  Pope  Pius  IX. 
In  1859  Dr.  Forbes  returned  to  the  Protestant  Episcopal 
Church,  in  1862  was  restored  to  the  exercise  of  his  ministry, 
and  in  1860  was  appointed  dean  and  permanent  executive 
officer  of  the  General  Theological  Seminary  of  the  Protes- 

tant Episcopal  Church  in  tlie  V.  S. — an  office  held  by  him 
until  1872.     I),  in  1885. 

Forbes,  Staxuope  A.:  genre-painter;  b.  in  Plngland ; 
contemporary.  Pupil  of  lionnat,  Paris;  associate  Royal 
Academy,  Loudon;  first-class  medal,  Paris  Exposition,  1889. 
His  pictures  are  remarkably  good  in  drawing,  and  show 
great  truth  of  observation  in  the  treatment  of  effects  of  light 
in  interiors.  C)ne  of  his  best  works  is  The  Villaye  Harmonic 
(1888),  belonging  to  the  corporation  of  Birmingham,  Eng- 

land.    Studio  in  London.  W.  A.  C. 

Forbidden  Fruit :  a  name  given  in  ilifferent  countries 
to  fruits  which,  according  to  tradition,  represent  the  fniit  of 
which  Adam  and  Eve  ate  at  the  time  of  man's  fall  in  Eden. 

One  of  these  is  a  sort  of  thick-skinned  orange  {Citrus  au- 
raiitium.var.  I'arodisi),  which  l)ears  marks  which  are  likened 
to  tootli-marks.  The  skin  is  the  part  eaten;  the  pulp  is 
very  sour,  Imt  the  skin  is  soft  and  pU'asant  to  tlie  taste. 
Another  kind  is  a  small  shaddock  (Citrus  decumaiius).  .Still 
another  is  the  poisonous  fruit  of  Tahenia'niontana  diclaitoma 
of  Ceylon,  a  tree  of  the  order  Apocynacea>.  Tliis  fruit  ap- 

pears ;ls  if  bitten;  hence  the  tradition. 

Forcade-Laroquette,  forkajid'hCaroket',  Jean  Louis 
VicTOii  AiJOLi'HE,  de,  LL.  D. :  b.  in  Paris,  Apr.  8, 1820 ;  a  half- 
brother  of  Marshal  Saint-Arnaud;  became  an  advocate  In 
1841,  and  received  the  doctorate  in  1846;  became  master  of 
requests  in  1852;  director-general  of  fore.sts  1857;  director- 
general  of  customs  revenues  and  indirect  contributions,  and 
councilor  of  state:  minister  of  finance  1860-61;  vice-presi- 

dent of  the  council  of  state  1863 ;  minister  of  agriculture, 
public  works,  and  commerce  1867 ;  was  one  of  the  chief  pro- 

moters of  the  Havre  marine  international  exposition  ;  min- 
ister of  the  interior  1868:  was  distinguished  for  parliament- 

ary elo(|uence,  and  was  an  imperialist  of  liberal  views.  D. 
Aug.  15,  1874. 

Force  [0.  Fr.  force  -.Ita].  forza:  Span,  forza,  fuerza  < 
Lat.  *fortia,  deriv.  of  fortis,  strong] ;  any  action  between 
material  bodies  by  which  they  change,  or  tend  to  change, 

each  other's  condition.  Every  change  of  condition  of  a 
material  body  implies  motion  of  some  kind,  either,  first,  of 
the  mass  (molar),  or,  secondly,  of  its  component  particles 
(molecular).  (_)ur  earliest  idea  of  force  is  derived  from  the 
resistance  of  matter  to  the  touch.  Matter  itself  becomes 

known  at  the  same  time  ;  and  as  we  perceive  it  to  have  ex- 
tension, we  acquire  sinndtaneously  the  idea  of  space.  Matter 

is  whatever  occupies  space.  Nothing  is  known  of  force  ex- 
cept as  a  cause  producing,  or  tending  to  produce,  motion  or 

change  of  motion  in  matter.  Force,  therefore,  is  tlie  efficient 
cause  of  all  physical  phenomena,  including  not  only  those 
commonly  called  mechanical,  but  also  those  attendant  on 
heat,  light,  electricity,  and  chemical  action.  Mechanical 
forces  are  such  as  produce  their  effects  upon  masses  of  meas- 

urable magnitude  directly.  They  are  distinguished  as 
dynamical  (producing  actual  motion;  see  Dynamics)  and 
statical  (held  in  check  by  opposing  forces ;  see  Statics). 
Statical  forces  may  be  compared  with  each  other  by  means 
of  the  efforts  or  pressures  they  exert,  which  may  be  meas- 

ured by  a  spring  balance  or  by  opposing  them  to  known 
forces  through  an  intervening  lever.  But  as  static  forces 
produce  motion  if  oppo.sed  by  resistances  less  than  them- 

selves, such  forces  may  also  be  measured  by  their  relative 
power  to  generate  motion  when  all  resistance  is  removed. 
A  heavy  body  resting  upon  a  support  exerts  a  pressui* 
which  is  due  to  the  force  of  gravity  acting  statically.  If  the 
support  be  removed,  the  body  falls.  We  have  the  means  of 
ascertaining  experimentally  the  velocity  imparted  by  gravity 
to  a  falling  body  in  a  unit  of  time ;  and  this  furnishes  us 
with  a  natural  standard  for  measuring  other  forces.  Obser- 

vation again  shows  that  the  pressure  exerted  by  a  mass  in 
consequence  of  gravity  is  proportioned  to  the  mass.  It 
shows,  however,  also,  that  eveiy  mass  of  matter,  whether 
small  or  great,  falls,  if  unsiqiported.  with  the  same  velocity. 

By  experiments  made  with  Atwood's  machine,  and  in  other 
ways,  it  is  found  tliat  if  the  force  which  acts  upon  the  same 
mass  is  increased  or  diminished,  the  velocity  generated  is 
also  increased  or  diminished  proportionally.  It  may  there- 

fore be  said,  briefly,  that  forces  are  proportional  to  the 
masses  moved  and  to  the  velocities  generated  at  the  same 
time — in  other  words,  that  force  is  as  the  product  of  veloc- 

ity into  mass.  This  product  is  called  moment.  Putting, 

then,  /  for  force,  p  for  pressure,  m.  for  mass,  and  v  for  ve- 
locity, the  result  is  /oo  p,  an<l  / ao  mv.  Sloment  as  well  as 

pressure  may  accordingly  be  taken  as  the  measure  of  static 
force ;  but  in  this  expression  ;■  represents  what  is  called  a 
virtual  and  not  a  real  velocity,  being  that  which  the  mass 
m  would  take  on  if  the  system  were  to  be  set  in  motion. 

When  a  force  acting"  continuously  produces  motion  or overcomes  a  resistance  through  space,  it  is  said  to  do  work. 
If  the  resistance  is  simjily  the  inertia  of  a  constant  mass, 
the  work  done  will  consist  in  accelerating  velocity.  If  the 
resistance  is  external  (as  of  friction  opposing  motion  on  a 
horizontal  plane),  the  work  done  will  consist  in  transferring 
the  mass  from  one  point  to  another  in  space.  In  either  case 
the  measure  of  the  work  will  be  the  force  acting  or  the  re- 

sistance opposing,  multiplied  by  the  distance  pa.ssed  over. 
For  external  resistances,  as  of  friction  just  mentioned,  this 
is  self-evident.    For  the  resistance  of  inertia  it  may  be  shown 
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to  be  true  by  ooiisideriiiK  the  case  of  gravity.  The  incre- 
ments of  velocity  inijiarteil  by  gravity  in  successive  equal 

instants  of  time  "to  a  boily  falliuf;  from  rest  are  equa! ;  but the  minute  si)aces  passecl  over  in  these  successive  instants, 
beiufj  jiroportional  to  the  successive  actual  velocities,  form 
an  aritliineti<'al  series.  (See  Falling  Bodies.)  The  sum  of 
this  scries  gives  the  total  space  fallen,  which  is -Jr/.  Now, 
jHj;  being  the  measure  of  the  static  force  of  gravity, -Jw.;/''/ 
reiircsents  the  work  of  gravity  in  putting  a  tjody  int(]  motion 
with  the  velocity  v.  -Anil  as  r/t=i;we  obtain  tinally  for 
•work  ( II' ),  \V  =  iiii  r'.  A  ny  ot  her  constant  force,  as  /,  greater 
or  less  than  gravity,  will  generate  the  velocity  i'  in  a  time 
proportionally  less  or  greater;  but  the  work  done  will  in  all 
cases  be  the  same,  and  will  be  independent  of  botli  force  and 
time.  For,  as  //  =  /',  and  as  v  is,  by  hypothesis,  constant, 
ft  is  constant  also,  and  W  =  imfut  is  invariable,  whatever 
be  the  value  of/.  In  like  manner,  the  work  which  may  be 
done  by  the  moving  mass  in  overcoming  resistance  to  its  mo- 
tii>n  is  equally  ind<>pendent  of  time,  while  the  sjiace  through 
which  it  may  move  in  expending  the  force  accumulated 

in  it  will  lie  i'nversely  as  the  resistance  it  encoiinters.  Thus 
a  heavy  ball  rolling  over  smooth  ice,  l)eing  lout  slightly  re- 
tardedby  friction,  will  roll  very  far,  but  a  hammer  or  bullet 
suddenly  arrested  will  exert  an  enormous  and  even  destruc- 

tive pressure. 
We  thus  see  that  the  power  of  a  moving  mass  to  do  work 

is  propiu-tioned  to  the  scpiare  of  the  velocity  of  motion, 
while  the  [jower  of  a  simple  pressure  to  hold  in  check  an  op- 
losing  ]iressure  is  projiortioned  to  the  virtual  velocity  only, 

j^or  (list  iiK-tion.  the  jjroduct  me*  is  called  the  vis  d'ca,  the living  force,  or  the  kinetic  energy,  and  me  the  moment.  By 
energij  is  meant  the  capacity  of  a  body  to  do  work.  This 
may  de|)end  on  its  position  or  condition,  and  is  then  called 
potential  eufi-yy.  The  body  is  doing  no  work,  but  may  be 
made  to  do  work  by  some  cliange  in  one  or  both  the  re- 

spects mentioned.  A  clock-weight  wound  up,  the  mechan- 
ism being  at  rest,  is  an  example  of  energy  of  position. 

Gunpowder  is  an  example  of  energy  of  condition.  Actual 
energy  is  that  exercised  by  a  moving  mass,  and  is  equiva- 

lent to  living  force.  A  pendulum  at  the  end  of  its  swing 
possesses  only  potential  energy,  and  in  the  middle  of  the 
swing  only  actual  energy. 

Tlius  far  we  have  confined  ourselves  to  the  relations  of 
force  and  energy  in  mechanics.  We  now  proceed  to  consider 
them  in  their  wider  significations.  The  forces  of  nature 
which  are  characteristically  different  from  each  other  may 
be  stated  as  follows:  1,  gravitation;  3,  molecular  force; 
3,  chemical  affinity;  4,  heat  and  light;  5.  electricity;  6, 
vital  force.  Gravitation,  which  is  the  attraction  between 
Ijodies  at  a  distance,  is  proportional  directly  to  the  product 
of  the  two  masses,  and  inversely  to  the  square  of  the  dis- 

tance between  them.  Jlolecular  force  is  the  attraction 
between  the  particles  of  bodies,  and  is  manifested  in  solids 
and  li(iuids  by  tlieir  cohesion  and  elasticity,  and  in  liquids 
additionally  iii  capillarity  and  osmose.  Chemical  affinity 
resembles  the  force  last  named  in  acting  at  insensible  dis- 

tances, but  differs  in  being  manifested  only  between  unlike 
substances.  Heat  is  supposed  to  be  a  mode  of  vibratory 
motion  actuating  the  molecules  of  every  material  substance. 
Elevation  of  temperature  is  explained  as  an  increase  in  the 
energy  of  the  vibrations  and  an  enlargement  of  their  am- 
plituiie,  whereby  the  volume  of  the  combined  mass  is  ex- 

panded, and  ultimately  the  cohesion  and  even  the  affinities 
of  its  molecules  are  overcome.  These  vibrations  are  sup- 

posed to  be  propagated  from  body  to  body  by  undulations 
in  an  exceedingly  rare  medium  filling  all  space,  called  ether. 
When  these  undulations  fall  within  certain  definitely  as- 

signed limits  as  to  length,  they  have  power  to  affect  the 
retina  ot  the  eye,  and  tiius  give  rise  to  the  phenomena  of 
light.  Electricity  is  a  very  energetic  force,  the  physical 
theory  of  which  is  still  unsettled.  It  produces,  according  to 
circumstances,  attractions  and  repulsions  between  raa-sses 
and  between  molecules.  j^Iagnetism  is  but  a  form  of  elec- 

trical action.  Vital  force  is  more  obscure  as  to  its  manner 
of  action  than  any  other;  and  it  is  even  denied  by  many 
physicists  and  ))hysioliigists  that  any  such  distinctive  force 
exists,  all  the  phenomena  ascrihed  to  it  being  attributed  to 
electricity,  chemical  affinity,  and  heat.  There  is  no  doubt, 
however,  that  tliere  exists  in  the  nervous  centers  of  living 
animals  a  certain  powi-r  which  can  cause  contraction  of  the 
muscles  of  the  boily  by  exciting  the  proper  nerve.s.  The  ve- 

locity with  which  I'his'mcssage  is  transmitted  is  by  no  means groat,  not  exceeding  20  or  30  meters  per  second.  When 
a  whale  is  struck  by  a  harpoon,  such  is  the  size  of  the  ani- 

mal that  (pntc  an  interval  elapses  before  the  brain  can  be 
informed  of  the  fact  and  can  put  the  muscles  of  the  tail  in 
operaticjii :  so  that  before  this  effect  is  produced  the  wlialers 
have  time  to  retreat. 

Having  thus  classified  forces,  we  may  still  further  distin- 
guish the  kinds  of  energv  dependent  on  them  as  follows: 

Kinetic  energy  exists  in  the  four  forms.  A,  of  bodies  in  mo- 
tion ;  B,  of  radiant  heat  and  light ;  (',  of  electricity  in  motion  ; 

and  1),  of  absorbed  heat.  Potential  energy  may  be,  K.  posi- 
tion of  the  body  in  reganl  to  gravity  or  other  force  acting  at 

adistani'c  ;  F.  molecular  separation  ;  (i.  chemical  separation  ; 
and  11.  electrical  separation.  In  the  first  four  of  these  forms 
work  is  obtained  directly  from  the  motion  of  the  body  or  its 
molecules;  in  the  second  four  it  is  deriveil  from  an  altera- 

tion of  its  condition. 
Whenever  energy  in  one  form  disappears,  it  reappears  in 

another,  and  this  property  is  known  as  the  transnuitation  of 

energy  or  the  correlation  of  forces.  (See  Hs'EROV.)  For  ex- 
ample, the  energy  of  a  moving  body  suddenly  arrested  in  its 

motion  is  converted  into  heat ;  i\w.  energy  of  an  electric  cur- 
rent may  be  transformed,  in  an  electro-dynamic  engine, 

into  kinetic  energy  or  into  potential  energy  of  chemical 
affinity  in  electrolysis.  In  general,  such  transformations  are 
not  from  one  form  of  energy  into  a  single  other  form  only. 
The  moving  body  arrested  expends  some  part  of  its  energy 
in  molecular  separation  (fracture  of  the  o|)posing  body), 
some  part  in  giving  motion  to  the  fragments,  and  the  rest 
in  heat.  The  energy  of  the  electric  current  is  distributed 
between  mechanical  motion,  heat,  and  chemical  separation. 
But  if  in  every  such  case  we  could  collect  and  reunite  all  these 
fractions  of  distributed  energy,  we  should  find  their  sum 
just  equal  to  that  which  has  disappeared  ;  and  this  leads  us 
to  one  of  the  grandest  generalizations  of  modem  times,  the 

doctrine  of  the  persistence  of  force,  or  the  consers-ation  of 
energi',  expressed  in  the  proposition  that  energy,  like  mat- 

ter, is  indestructible,  so  tliat,  however  its  form  may  change, 
its  total  quantity  is  forever  constant. 

With  the  demonstration  of  this  doctrine  a  fatal  blow  has 
been  given  to  an  illusion  which  from  the  earliest  times  has 
exercised  a  singular  fascination  over  many  ingenious  minds 
— the  belief  in  the  possibility  of  a  perpetual  motion.  By 
this  was  meant,  not  the  eternal  persistence  of  motion  in  a 
body  whicli  encounters  no  resistance  whatever — for  in  this 
sense  the  doctrine  of  the  conservation  of  force  is  also  a  doc- 

trine of  iicrpetual  motion — but  the  delivery  at  one  jiart  of  a 
mechanical  contrivance  of  a  greater  amount  of  kinetic  ener- 
gj'  than  that  which  is  applied  at  another  to  set  thfe  contriv- 

ance in  ojicration.    See  Perpetual  JIotiojj. 
Measure  of  Forces. — In  order  to  compare  quantities  of  any 

kind  it  is  necessary  that  we  have  some  definitely  fixed  units 
of  measure.  By  the  aid  of  such  units  the  relative  magni- 

tudes of  quantities  of  the  same  kind  are  expressible  in  ab- 
stract numbers.  And  when  quantities  of  different  kinds  are 

in  the  relation  of  dependent  variables,  the  laws  which  con- 
nect them  may  be  expressed  by  comparing  the  abstract  num- 
bers which  denote  their  relations  of  magnitude  among  them- 

selves. For  this  purpose  it  is  necessary  to  take  as  a  starting- 
point  some  state  of  the  related  quantities  of  which  the  con- 

ditions are  definitely  known.  Take,  for  instance,  the  law  of 

pi'essure  and  volume  in  gases,  commonly  called  the  law  of 
Mariotte.  If  the  elasticity  of  air  compressed  in  a  cylinder 
by  a  force  of  20  lb.  to  the  sq.  inch  maintains  the  piston  at 
the  height  of  4  feet.  40  lb.  to  the  sq.  inch  will  reduce  this 
height  to  2  feet.  We  have  here  a  variety  of  units,  and  the 
numbers  are  unnecessarily  large.  It  would  be  simpler  to 

say  that  if  under  a  pressure  of  1  (unit  of  foi-ce)  the  air  com- 
pressed occujiies  2  units  of  volume,  then  a  pressure  of  2  units 

of  force  will  reduce  it  to  1  unit  of  volume.  It  is  therefore 

desirable  that,  in  order  to  compare  with  facility  the  rela- 
tions of  quantities  of  different  Kinds,  the  units  shall  be  so 

chosen  as  to.  have  the  simplest  possible  relations  between 
each  other. 

The  centimeter,  gramme,  and  second  have  been  recom- 
mended by  the  British  Association  for  the  Advancement  of 

Science  as  fundamental  units  on  which  to  establish  other 
unit  measures  of  quantity  and  energy  for  physical  ]iurposes, 
called,  therefore,  derived  units.  These  fjindameiitals  are 
sometimes  referred  to  as  the  "  B.  A.  units  "  or  the  "C.  G.  S. 
units"  (centimeter,  gramme,  second). 

Since,  when  bodies  move  uniformly,  •'<  =  vt,  the  unit  of 
velocity  will  be  naturally  that  found  by  making  s  and  / 

equal  to  the  fundamental'  units  C  and  S  ;  that  i.s,  it  will  be that  velocity  which  will  carry  a  body  1  cm.  in  1  second.  In 
the  same  way,  if  a  be  put  for  acceleration,  v  =  at;  and  put- 
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tins  I'  ill"'  '  i"i'''i  unity,  (t  is  the  foi-pe  rcqnircd  to  {jcncnitc  a 
velocity  of  1  cm.  in  1  second.  'J'hc  unit  of  nuiss  is  deduced 
from  the  two  forms  above  givcti  for  ex])ressiu{;  staticiiUy  tlie 
force  of  gravity — viz.,  my  =  w.  Tliis  gives  m  —  w -i- g  = 
ic  -i- 1)81  em.,  this  last  expressing  nearly  the  aeoelerative 
force  of  gravity.  If  ic  =  1  gramme,  m  is  a  little  over  a  milli- 

gramme. As  all  the  derivative  denominations  of  this  sys- 
tem are  decimal  multiples  of  tlie  unit,  thi^  introduction  of  an 

incommcusuralilc  divisor,  as  in  this  case,  is  an  iiu'ongriiity 
to  be  regretted,  but  it  is  unavoidable.  Since  g,  however, 
varies  in  different  latitudes  (though  only  slightly),  it  is  ad- 

visable to  employ,  as  has  been  proposed  by  Sir  William 
Thomson,  tlu'.  value  of  g  at  Paris,  which  is  980'87  cm.  Hence 
putting  m  =  1  and  w  =  1,  tlie  unit  of  mass  is  1  gramme  di- 

vided by  !)80'87.  The  imit  of  force  /  =  ma  is  found  by  mak- 
ing to  =  1  and  a  =  1,  when /=  the  force  required  to  pro- 

duce in  the  mass  of  1  gramme  the  unit  of  acceleration, 
which,  as  above,  is  1  em.  in  1  second.  But  tlie  mass  of  1 
gramme  is,  as  we  have  seen,  the  weight  of  1  gramme  divided 

by  980'87.  Hence  the  unit  of  force,  compared  with  gravity, 
is  TTsT  P'lrt  as  great,  or,  expressed  as  weight,  is  slightly 
over  a  milligramme.  This  unit  of  force  is  called  a  Dyne 
(q.  v.).  The  unit  of  work,  W=  fn,  is  found  by  making /and 
A- =  unity,  and  is  therefore  1  dyne  acting  through  the  s[iace 
of  1  cm.  This  is  called  an  I'rg.  The  higher  denominations  in 
this  system  are  formed  by  decimal  multiplication;  and  inas- 

much as,  in  consequence  of  their  minuteness,  the  quantities 
which  we  deal  with  every  day  exceed  them  a  thousand  or  a 
million  times,  a  short  niorle  of  writing  and  naming  these  multi- 

ples has  been  adopted  ;  thus:  a  gramme  being  !)81  dynes  and 
a  kilogramme  1)81,000  dynes,  a  mass  of  1,000,000  dynes  would 
not  greatly  exceed  a  kilogramme.  And  1,000,000  dynes  is 
written  1  x  10*  dvnes,  or  nnc  ih/iii'-.si.r.  So  tlie  circumference 
of  the  earth,  Ijcing  4,000,000,(100  cm.,  is  written  4  x  tO'  cm.,  and 
is  read  four  centimeter-)! iiics.  If  division  is  to  be  expressed, 
the  ordinal  numbers  are  used.  Thus  1  milligramme  = 

Toa^  gramme  is  written  1  x  10~'  gramme,  and  read  one 
t/ramme-tliird.  This  system  of  units  has  not  been  generally 
accepted  as  yet  in  the  scientific  world.  Still  less  has  it  beeii 
introduced  into  the  arts  of  industry.  For  the  units  now 
generally  employed  in  the  U.  S.  and  in  other  countries  for 
computing  the  force  of  engines,  water-powers,  or  animals, 
or  calculating  the  work  performed  by  any  one  of  these 
motive-powers,  see  Units. 

Passing  from  mechanical  to  physical  units,  the  most  im- 
portant of  all,  whether  in  its  .scientific  or  its  industrial  re- 

lations, is  the  unit  of  heat,  which  is  the  amount  of  heat 
necessary  to  raise  the  temperature  of  1  kilog.  of  water  one 
degree  centigrade.  The  number  of  units  of  work  necessary 
to  generate  this  amount  of  heat  is  called  the  mectianical 
equivalent  of  heat.  Much  careful  labor  has  been  expended 
in  the  attempt  to  determine  this  important  constant  (.see 
Heat).  The  value  commonly  received  is  423  kilogrammeters, 
or  433  kilog.  raised  1  meter  high.  The  corresponding  value 
for  British  units  and  the  Fahrenheit  tlierinometer  is  772 
foot-pounds,  or  773  lb.  raised  1  foot  high.  The  derived 
unit  of  heat  on  the  B.  A.  system  would  be  the  amount 
necessary  to  raise  the  temperature  of  1  gramme  of  water 
througii  one  degree  centigrade.  The  mechanical  equiva- 

lent of  this  would  be  42,300  grammes  raised  1  centimeter, 
or  42,300  gramme-centimeters,  or  centigramineters ;  which, 
in  ergs,  would  amount  to  41,491,000,  or  41  erg-sixes  -I-  491 
erg-threes.     For  electrical  units,  see  Electricitv. 

iSourcex  of  Energy. — The  immediate  sources  of  energv  in 
our  planet  are  nuinerou.s,  embracing,  as  sources  of  kinetic 
^■nergy,  the  radiation  of  the  sun,  the  motion  of  air  and 
water,  and  the  muscular  force  of  animals;  and,  as  sources 
of  potential  energy,  water  accumulated  above  the  general 
level  in  lakes  and  rivers  or  lifted  by  the  tides,  unequal  dis- 

tribution of  temperature  on  the  earth,  wood,  coal,  native 
sulphur,  and  other  combustible  minerals,  and  food  as  the 
source  of  kinetic  muscular  force.  All  these,  however,  excejjt 
the  tides  and  some  unimportant  cases  under  the  head  of 
combustibles,  are  originally  derived  from  the  great  source 
first  named — viz.,  the  solar  radiation.  The  internal  heat  of 
the  earth,  sometimes  exhibited  in  volcanic  action,  is  a  soui-ce 
fit  energy  practically  unavailable  ;  but  its  grailual  decline, 
causing  contraction  of  the  interior  mass,  permits  the  energy 
of  gravitation  occasionally  from  being  poteuti;rl  to  become 
active,  and  to  manifest  itself  in  earthquakes.  Tidal  action 
requires  some  explanation.  To  an  observer  on  the  moon  the 
tidal  wave,  if  visible,  would  a[)pear  as  a  mass  of  water  nearly 
at  rest,  under  which  the  earth  is  revolving  like  a  car-wlieel 
under  tlie  brake.     The  energy  therefore  is  derived  from  the 

motion  of  the  earth,  and  since  this  energy  is  continually 
convi'rled  by  friction  into  other  lorms.  there  is  a  constant 
drain  upon  its  source  ;  or.  in  other  words,  it  is  continually 
making  the  earth  turn  nioi'c  and  more  slowly.  This  efloet 
is  of  course  exceedingly  slight,  but  it  is  supposed  to  account 
for  the  astronomical  |)henonienon  known  as  the  secular  ac- 

celeraliou  of  the  moon's  mean  motion,  the  moon  ajjpcaring 
to  move  faster  sinci'  t  he  earl  h  moves  more  slowly.  The  ulti- 

mate result  will  he  Ih.-it  the  lime  of  revolution  "of  the  earth 
around  its  axis  will  at  K'nglh  ecpial  the  time  of  revolution 
of  the  moon  around  the  earth,  or  the  latter  will  always  turn 
its  same  face  toward  the  nuion.  Now,  if  the  nu>on  ever 

contained  a  liquid  like  our  ocean,  a  similitr  eH'cct  would  be 
produced  on  it,  only  in  a  much  more  marked  manner,  owing 
to  the  la.i'ger  size  of  the  earth.  The  necessary  result  would 
be  that  which  has  actually  occurred — tliat  thetimes  of  revo- 

lution of  the  moon  around  its  axis  and  around  the  earth 
would  be  ccjual. 

Although  in  a  system  of  bodies  in  communication  with 
surrounding  objects  the  total  amount  of  energy  is  always 
constant,  yet  all  of  it  is  not  available  to  do  work.  For  in- 

stance, if  two  bodies,  one  warmer  than  the  other,  are  thus 
isolated,  the  heat  jiasscs  from  the  first  to  the  second,  and  is 
thus  able  to  do  work;  as  soon,  however,  as  they  both  attain 
the  same  temperature  the  available  energy  is  exhausted, 
and  although  their  actual  temperature  may  lie  very  high, 
they  have  no  power  of  doing  work  until  brought  in  contact 
with  some  cooled  body.  This  availalile  energy  is  known 
as  the  enfropi/  of  the  system.  In  any  actual  case  a  con- 

siderable portion  of  the  energy  of  a  body  is  lost  by  being 
converted  into  a  form  from  whicli  we  can  not  reconvert  it 
into  work.  Thus  a  heated  body  when  used  as  a  source  of 

energy  begins  at  once  to  lose  its  heat  by  i-adiation,  liy  heat- 
ing the  surrounding  air,  and  by  conduction  through  its  sup- 

port, the  energy  being  here  converted  into  heat  but  little 
above  that  of  surrounding  bodies,  and  therefore  not  readily 
convertible  into  work.  A  similar  loss  takes  place  with  an 
electrified  body,  since  there  is  no  perfect  non-conductor  of 
electricity.  In  the  case  of  motion  we  can  not  avoid  the  re- 

sistance of  the  air  or  of  friction  ;  and  often  some  surround- 
ing bodies  being  set  in  vibration,  a  portion  of  the  energy  is 

converted  into  sound.  The  effect  of  all  this  is  slightly  to 
warm  the  various  bodies  moved,  and  thus  again  the  energy 
is  brought  into  a  form  from  which  it  can  not  easily  be 
brought  back.  This  is  what  is  known  as  the  dissij^atipn  of 
energy. 

The  grandest  application  of  these  laws  is  in  astronomy  to 
the  determination  of  the  source  of  energy  in  the  solar  sys- 

tem. We  have  already  seen  that  the  eft'ec't  of  a  liquid  on  a .satellite  is  to  act  as  a  brake  to  alter  the  time  of  rotation, 
until  it  is  finally  rendered  the  same  as  the  time  of  revolu- 

tion in  the  orbit,  .so  that  the  same  face  shall  always  be 
turned  toward  the  primary.  The  planets  would  also  be 
affected  in  the  same  way,  both  liy  their  .satellites  and  by  the 
sun  itself  ;  and  although  the  problem  becomes  one  of  great 
comiilication,  probably  the  final  result  would  be  the  conver- 

sion of  nearly  all  the  kinetic  energy  of  rotjition  into  heat, 
which  would  eventually  radiate  into  s].iace.  The  far  greater 
energy  derived  from  the  sun  is  also  rapidly  jiassing  off  into 
space.  The  total  amount  received  by  the  earth,  great  as  it 
is,  is  almost  infinitesimal  compared  with  the  amount  radi- 

ated into  space,  and  thus  lost.  This  energy  is  estimated  at 
the  surface  of  the  sun  to  be  equivalent  to  7,000  liorse-power 
for  each  square  foot  of  surface.  This  amount  of  energy  is 
so  great  that  if  the  sun  were  a  mass  of  burning  coal,  it  would 
be  wholly  consumed  in  5,000  years,  and  in  .5,000  years  more 
would  have  cooled  down  9,()00  C.  Since  geology  proves 
that  for  hundreds  of  thousands  of  years  the  temperature  of 
the  earth  has  been  about  the  same  as  at  present,  evidently 
chemical  combination  is  not  sufficient  to  account  for  this 
vast  fund  of  energy.  The  nebular  hypothesis  assumes  that 

the  matter  of  the"  solar  system  was  originally  <listributed 
through  siiace.  and  the  planets  and  sun  formed  by  its  con- 

densation. Here  there  would  be  an  enormous  source  of 

energy,  since  the  potential  energy  due  to  the  distance  of  the 
particles  would  by  the  force  of  gravitation  become  kinetic 
in  their  approach  to  each  other.  On  making  the  calcula- 

tion, however,  the  energy  thus  set  free  proves  to  be  as  much 
too  great  as  the  other  was  too  small ;  and  this  theory  also 
must  be  rejected.  The  view  now  held  with  regard  to  the 

.source  of  the  sun's  heat  is  tliat  it  is  due  simply  to  its  con- 
traction. The  mass  of  the  sun  is  so  great  that  on  the  most 

unfavorable  supposition  the  heat  set  free  by  the  diminution 
of  potential  energy  due  to  its  contraction  would  supply  tlie 
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present  luss  for  7,000  years  liefore  the  wliole  iiiiuss  would 
have  altered  its  tein|ieraiiire  by  one  dejjree  centijcrade.  Still, 
enormous  as  this  supply  is,  it  must  eventually  lie  exhausted, 
and  then,  by  the  dissi])ation  of  enerj^y,  be  linally  eonverted 
into  radiant  heat  and  diffused  throu;trh  spaee.  The  final  re- 

sult, therefore,  would  be  that  all  bodies  would  assume  the 

same  temperature;  there  would  be  no  further  souree  of  ener- 
gy; physieal  phenomena  would  eease,  and  the  physical  uni- 

verse would  Ije  dead.  Such,  al  least,  is  the  present  view  of 

this  stupendous  question.  E.  C.  I'ickkiunu. 
Force,  Peter:  historian  and  journalist;  b.  at  Pas.saic 

Falls,  N.  .J.,  Nov.  2B,  ITitO.  In  ISiiO  he  commenced  the 

publication,  in  W'asliinnlon,  of  T/ii-  Xatlitiidl  ('iili-iid<ii\  a volume  of  national  statistics,  which  he  published  ainiually 
until  lH;:i6.  He  also  published  (182:^-80)  a  political  nc^ws- 
paper.  The  National  Jniirnal,  which  was,  durinfc  Presi- 

dent J.  Q.  Adams's  administration,  the  ollicial  orgau.  By 
desire  of  the  (iovernment  he  undei-took  in  IS:!:',  the  prepa- 

ration of  a  dncunnuitary  history  of  the  Anu'rican  colonies, 

a  labor  to  which  he  devoted  "thirty  years,  during;  which 
time  nine  folio  volumes  were  published,  entitled  Ami'ri- 
can  Archives.  While  thus  engaged  he  aceunudated  a  valu- 

able library  relating  to  early  .\inerican  history,  consisting 
of  books,  documents,  manuscripts,  maps,  etc..  which  were 

purchased  by  the  U.  S.  in  1877  for  the  Congressional  Li- 
brary.    D.  at  Washington,  D.  ('..  Jan.  3:3,  1868. 

Force  Bill.  The :  the  name  popularly  applied  to  the  bill 
introduced  in  the  U.  S.  Congress  Mar.  1.5, 1890.  providing  for 
the  Federal  control  of  elections.  It  passed  in  the  House  .1  uly 
2,  went  to  the  Senate,  and.  after  a  bitter  struggle,  was  fori.'cd 
aside  without  a  decisive  vote  on  .Jan.  17,  1891.  The  Demo- 

crats who  oijposed  it  made  the  bill  an  important  issue  in  t  he 
congressional  campaign  of  1891  and  the  presidential  of  1892. 

Forcelliiii,  for-chel-lee'nee,  Egidio  :  Latin  lexicographer  ; 
b.  at  Fener,  near  Fcltre,  in  the  Venetian  territory,  Aug.  20, 

1688.  The  poverty  of  his  jiarents  deprived  him  of  early  ad- 
vantages, but  having  entered  the  seminary  of  Padua,  he  by 

his  marked  abilities  and  devotion  attracted  the  notice  of  Fae- 
ciolati,  then  director,  who  soon  engaged  his  aid  in  carrying 
out  his  own  designs  for  improving  the  Latin  dictionaries 
then  in  use.  In  1705.  under  the  direction  of  his  teacher, 
Porcellini  began  the  revision  of  the  book  called  Cdhpinus 
(see  Pacoiol.vti),  and  finished  it  at  the  end  of  1718.  Fac- 
eiolati  meantime  had  conceived  the  plan  of  a  complete  dic- 

tionary of  the  Latin  language,  which  should  comprise  all 
the  words  of  existing  authors,  as  well  as  those  found  in  in- 

scriptions and  on  medals.  The  execution  of  this  great  work 
devolved  entirely  upon  Forcellini,  and  to  him  this  credit 
belongs,  though  he  enjoyed  thrciughout  the  whole  period 
the  counsel  and  supervision  of  his  old  teacher.  A  brief 
memorandum  by  Forcellini  states  that  he  began  the  task  at 
the  end  of  1718.  and  worked  three  and  a  half  years  on  the 
letter  A.  In  1724  he  Wiis  called  away  to  be  Professor  of 
Rhetoric  and  director  of  the  seminary  at  Ceneda.  and  was 
obliged  to  suspend  work  on  the  dictionary  till  his  recall  to 
Padua  in  1781.  From  this  time  he  labored  for  eleven  years 
without  interruption,  for  the  next  eleven,  with  more  or  less 
hindrance,  till  the  completion  in  17o;3 :  two  years  were 
given  to  revision,  and  eight  years  to  the  transcription, 
which  was  finished  Nov.  1:1 1761.  D.  at  Padua,  Apr.  4,  1768, 

one  year  before  Faeciolati,  and  three  years  before  the  publi- 
cation of  the  work  that  had  occupied  nearly  forty  years  of  his 

life.  The  title-page  sets  forth  fairly  the  relation  of  the  two 
editors:  Totius  Latinifatis  Lexicon  Consilio  et  eura  Jacobi 
Facciolali  opera  et  studio  JEyidii  Forcellini  aliiwiii  Sem. 

Patav.  lucnhratiim.  'I'he  work,  after  lying  ten  years,  was 
published  in  4  vols,  folio,  under  the  care  of  Coguolati,  who 
wrote  tlie  preface.  A  new  edition  appeared  in  1805,  and  a 
third,  revised  with  adilitions  by  Furlanetto,  Padua,  1823-;31, 

4  vols.  4to.  The  newest  edition  by  De  \'it.  with  Onomasti- con,  18.58  ff.  An  edition  with  the  Italian  explanations 
translated  into  English  was  issued  by  O.  Bailey,  Loin  Ion, 

1828,  2  vols.  4to.  See  •].  B.  Ferrari,  Life  of  'Forcellini, 
(Padua,  1793).  Revised  by- Alfred  Gudem an. 

Force|)S  [from  Lat.  forre/hs  for  *formirepfi ;  formiia, 
warm  +  cn'pere.  take]  :  in  surgery,  an  instrument  for  seiz- 

ing, and  often  for  removing,  bodies  which  can  not  conven- 
iently be  seizeil  by  the  hand.  Forceps  are  of  many  forms. 

Special  kinds  are  u.sed  for  special  purposes,  as  for  drawing 

teeth,  for  cleansing  .sores,  for  seizing  a  bleeding  artery,  fiu' 
extracting  Indlets,' for  assisting  in  the  birth  of  the  fu'tus, and  ff)r  numy  other  uses. 

Forchhiimmer,  forMiha'a-nv-r,  Johax  (JEoiKi :  geologist; 
b.  at  llusum,  Schleswig,  .Inly  26,  1794;  became  a  distin- 

guished geologist,  mineralogist,  and  chemist ;  was  the  asso- 
ciate of  (Jersted,  and  long  held  the  chair  of  Geology  at 

t!openhagen ;  author  of  works  on  the  geology  of  Denmark 
(18:15),  of  Scandinavia  {184:i),  and  a  manual  of  cliemistrv 
(18:J4^35).     D.  at  Copenhagen,  Dec.  13,  1865. 

Forchliaiiimcr,  Pail  Wiluelji  :  Greek  archieologist 
and  mythologist ;  b.  at.  llusum,  Schleswig,  Oct.  23,  1803  ; 
privat  docent  in  Kiel  1828  ;  professor  extraordinary  in  1836  ; 
professor  ordinarius  in  184:1  His  writings  are  chiefly  the 
result  of  liis  extensive  travels  through  Greece,  and  pertain 
particularly  to  topography  and  Greek  mythology.  In  the 
treatment  of  the  latter  subject  he  persistently  advcjcated 
throughout  his  long  life  a  purely  symbolical  interpretation 
of  Hellenic  myths  and  legends,  regarding  them  as  the  an- 

thropomorphized embodiments  of  aquatic  phenomena.  This 
theory,  which  has  justly  not  been  received  except  in  some 
minor  details,  is  brought  out  with  great  learning  and  re- 

markable ingenuity  in  all  his  publications,  of  which  only  a 
few  <'aii  be  mentioned:  Arhill  (1853);  Dadnchos  (1875); 
Wanderings  of  lo  (1880) ;  Erkldrung  der  Ilias.  on  the  l)asis 
of  the  topographical  features  of  the  plain  of  Troy  (1884); 
3IijkeiuB  (1881);  Hellenika,  vol.  i.  (no  more  published);  On 

Aristotle's  Poetics,  etc.     D.  at  Kiel,  Jan.  9,  1894. 

Forcible  Entry  aiul  Detainer :  in  law,  a  forcible  en- 
try consists  in  an  unlawful  entry  upon  lands  or  tenements, 

accompanied  by  the  exercise  of  force  or  by  the  use  of  such 
threats  and  menaces  as  overawe  those  rightfully  in  posses- 

sion, and  [in^vent  their  resistance.  Forcible  detainer  con- 
sists in  wrongfully  keeping  possession  of  lands  or  tenements 

by  force  and  tlireats.  whether  the  original  entry  was  for- 
cible or  peaceable.  Entry  and  detainer  are  usually  included 

in  the  same  act.  The  remedy  for  a  forcible  entry  and  de- 
tainer is  twofold,  the  law  affording  both  a  crinuual  and  a 

civil  remedy.  The  common-law  remedy  is  criminal  in  its 
nature,  while  the  statutes  afford  a  civil  remedy.  The  sole 
object  of  the  civil  action  is  the  recovery  of  the  possession 
which  ha.s  been  invaded,  the  judgment  being  that  the 
plaintiff  have  restitution  of  the  premises  of  which  he  has 
been  unlawfully  deprived.  The  civil  and  criminal  reme- 

dies can  not  both  be  pursued  in  the  same  proceeding. 
From  the  time  of  the  Norman  Conqueror  until  the  statute 

of  5  Hich.  II..  c.  8,  the  common  law  of  England  permitted 
one  having  a  right  of  entry  to  enter  with  force  and  arms,  and 
to  retain  his  entry  by  force  when  his  enti-y  was  lawful.  But 
experience  showing  this  to  be  prejudicial  to  the  public  peace, 
as  it  enabled  the  powerful  to  tyrannize  over  their  less  for- 

tunate neighbors,  it  was  deemed  proper  to  restrain  by  severe 
laws  all  persons  from  themselves  taking  possession  by  force, 
and  the  statute  referred  to  was  enacted.  This  statute  has 
been  followed  in  England  by  others  of  like  import,  and 
similar  statutes  have  been  enacted  in  the  U.  .S.  These  stat- 

utes generally  declare  that  "  no  entry  shall  be  made  upon 
lands  exce|it  in  cases  where  entry  is  given  by  law,  and  that 
in  such  cases  it  shall  be  made  only  in  a  peaceable  manner, 

not  with  strong  hand,  nor  with  multitude  of  people."  In 
most  of  the  States  jurisdiction  over  the  action  is  conferred 
upon  the  justices  of  the  peace.  They  have  no  juris<iiction, 
however,  in  cases  where  the  title  to  real  property  is  in  ques- 

tion. But  the  limitation  of  the  jurisdiction  of  justices  of 
the  peace  to  actions  where  the  amount  in  dispute  does  not 
exceed  a  certain  amount  does  not  deprive  them  of  juris- 

diction in  actions  of  forcible  entry  and  detainer. 
1.  In  order  to  maintain  the  action,  the  complainant  must 

show  that  he  was  in  the  actual  and  peaceable  possession  of 
the  premises  at  the  time  of  the  ouster  complaitied  of.  The 
action  does  not  involve  the  right  to  possession,  but  only  tlie 
fact  of  possession. 

2.  The  person  who  may  bring  the  action  is  the  person  who 
was  deprived  of  the  possession^  A  landlord  can  not  bring- 
the  action  while  his  tenant  is  in  possession,  but  the  action 
shoulil  be  brought  by  the  tenant.  In  some  States,  however, 
the  statute  gives  the  landlord  the  right  to  maintain  the  ac- 

tion against  his  tenant. 

3.  The  person  against  whom  the  action  may  be  bronglit  is 
the  person  who  is  in  possession  at  the  time  of  the  com- 
nu'ncement  of  the  action.  It  nniy  be  maintained  against  the 
representatives  of  the  disseizor.and  against  those  in  pos- session under  him. 

When  entry  is  made  by  one  who  seeks  to  justify  his  act 
by  a  plea  of  ownership,  as  by  a  landlord  aginnst  a  tenant 
holding  over  after  his  term,  it  is  generally  lield  that  the  ten- 
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ant  can  not  bring  a  priviile  (letion  for  tli(>  otTonsc,  alMiongh 
the  laudJurd  is  punishable  for  tlie  violation  nt  thu  peace. 

lilSNllY  WaDK  liOGEBS. 

Forciii!?:  among  gardeners,  properly  tlie  prodnction  of 
any  fruit  or  tlower  out  of  its  proper  season  by  the  judicious 
use  of  hot  or  cold  frames,  glass  houses,  stimulating  am- 
moniacal  fertilizers,  and  other  like  appliances.  The  term 
can  not  be  extended  to  the  growing,  by  similar  means,  of 
exotic,  and  especially  tropical,  fruits  or  plants  in  an  uncon- 

genial climate.  The  system  pursued  in  the  orchard-house 
is  not,  properly  speaking,  forcing.  It  is  sim])ly  the  produc- 

tion of  another  climate,  the  imitation  of  the  climate  in 
which  the  plant  naturally  grows,  the  furnishing  of  the 
necessary  conditions  for  the  life  of  the  plant.  Fruit-trees, 
especially  cherry-trees,  are  often  forced,  in  the  true  mean- 

ing of  the  word.  Very  diminutive  trees  may  be  seen  richly 
loaded  with  fruit.  The  Chinese  and  Japanese  are  gi-eat 
masters  in  the  art  of  forcing.  Certain  varieties  of  fruit- 
trees  are  by  gardeners  considered  as  particularly  suitable  for 
forcing. 

Forcite :  See  Explosivks. 

Ford,  John  :  English  dramatist ;  1).  at  Ilsington,  Devon- 
shire, in  1586;  entered  the  Middle  Temple,  London,  Nov.  16, 

1603,  and  appears  to  have  followed  the  legal  profession  with 
some  success.  He  produced,  alone  or  in  conjunction  with 
other  dramatists,  a  dozen  or  more  plays,  of  which  only  nine 
are  extant,  including  the  two  powerful  Init  morbid  tragedies. 

The  Broken  Heart  and  'Tis  Pitij  She's  a  Whore.  D." about 1640. 

Ford,  Lewis  de  Saussure,  JLP.,  LL.  D.  :  iihysician  ;  b. 
in  Morristown,  N.  J.,  Dec.  30,  1801  :  graduated  from  the 
College  of  Physicians  and  Surgeons  of  New  York  City  in 
1823 ;  in  1833  assisted  in  organizing  the  Jledical  College  of 
Georgia,  at  Augusta,  an  institution  in  which  he  held  the 
professorships  of  Chemistry  and  Practice  of  Meilicine.  He 
was  twice  mayor  of  Augusta  :  received  the  degree  of  LL.  D. 
from  the  University  of  txeorgia  in  1868.  He  contributed 
valuable  essays  on  paroxysmal  fevers,  from  1836  to  1845,  to 
The  Southern  Mcdicdl  (ind  Surgical  Joitniaf.  D.  in  Au- 

gusta, Ga.,  Aug.  31,  1883.  C.  H.  Thubrek. 

Ford,  WoRTHi.VGTOx  Cn.^r.vcEY  :  statistician  ;  b.  in  Brook- 
lyn, N.  Y.,  Feb.  16,  1858 :  educated  at  Columbia  College ; 

served  on  the  editorial  staif  of  the  yew  York  Herald ;  chief 
of  the  U.  S.  bureau  of  statistics  from  1803  till  1898 ;  author 

of  \YelWs  Natural  Philosup/ri/  (1879) ;  2'he  Standard  Silrer 
Dollar  (1884) ;  American  Citizen's  Manual  (1883) ;  Letters 
of  Joseph  Jones  (1889) ;  Writings  of  Washint/ton  (14  vols., 

1889-92);  Spurious  Letters  of'Wa'shington  (1889);  Wash- ington as  an  Employer  and  Importer  of  Tjalmr  (XHHf));  The 
United  States  and  Spain  in  ir^f  (1890) ;  (ieneral  Heath's 
Orderli/  Book  (1890) ;  Wa.fhington  Wills  (1891) ;  Letters  of 
William  Lee  (3  vols.,  1891) ;  Correspondence  and  Journals 
of  Samuel  B.  Webb  (3  vols.,  1892).  C.  H.  Thdeber. 

Foreclosure :  See  jMortgage. 

Forefathers'  Day :  the  anniversarv  of  the  landing  of  the Pilgrims  at  Plymouth,  ]\Iass.,  in  1620.  The  event  occurred 
on  Monday,  Dee.  11,  oW  stijle.  The  day  was  first  publicly 
and  formally  commemorated  in  1769,  when  seven  gentlemen 
of  Plymouth,  on  Dec.  18,  formed  the  Old  Colony  Club  to  cel- 

ebrate "the  landing  of  our  worthy  ancestors  in  this  place." Eleven  days  were  erroneously  added  to  the  recorded  date,  in 
order  to  accommodate  the  event  to  the  Gregorian  style, 
hence  the  date  Dec.  22  came  to  be  generally  accepted.  The 
Gregorian  calendar  was  not  adopted  in  England  until  1752, 
when  it  was  necessary  to  add  eleven  davs  to  old  sti/le  in 
order  to  correct  the  error.  But  in  1620  the  addition  of  ten 
days  only  was  necessary  to  correct  tlie  error,  the  same  that 
had  been  provided  for  in  1582  by  Pope  Gregory  when  the 
Gregorian  calendar  was  substituted  for  the  .tuliim.  It  fol- 

lows that  the  date  of  landing,  new  style,  was  Dec.  21  instead 
of  Dec.  22,  which  is  usually  celebrated.  The  Old  Colony 
Club  disbanded  in  1773,  but  the  town  of  Plymouth  voted 
to  keep  up  the  celebration,  the  usual  form  being  a  church 
service  and  anniversary  .service.  From  1780  to  1794  exer- 
cLse.s  were  suspended.  In  1819  the  Pilgrim  Society  was 
formed.  The  formation  of  the  Xew  England  Society  of  the 
city  of  Xew  York,  May  6,  1805,  •■  to  commemorate  tlie  land- 

ing of  the  Pilgrim  Fathers  on  Plymouth  Rock,  to  promote 
friendship,  charity,  and  nnitual  assistance,  and  for  literary 
purposes,"  seems  to  mark  the  beginning  of  the  observance  of 
Forefathers'  Day  outside  of  New  England.  The  annual 
meetings  of  this  society   on    Dec.  23   (Forefathers'   Night) 

have  acqtiired  wide  fame.  Numerous  New  England  so- 
cieties have;  Ijeen  formed  in  :dl  parts  of  the  II.  S.,  so  that 

the  celebration  of  the  day  is  likely  to  become  national. 
C.  K.  Adams. 

Foreign  Attaehment:  a  process  of  attachment  by 
which  tlu'  |)roperty  of  a  foreign  (jr  alis('nl  debtor  in  the 
hands  ot  third  persons,  or  debts  due  him  from  them,  may 
be  levied  upon  for  the  discharge  of  his  indebtedness  to  a 
suing  creditor.  This  form  of  procedin-c  has  existed  in  • 
England  from  a  very  remote  period,  but  only  in  a  few  of 
the  larger  cities,  as  London,  Liverpool,  etc.,  and  owes  its  or- 

igin to  immemorial  usage  in  these  particular  localities,  but 
does  not  constitute  a  part  of  the  general  common  law.  In 
these  cities  it  still  subsists  in  its  ancient  form,  but  a  process 
of  a  similar  natnre  has  been  established  to  operate  uniform- 

ly throughout  the  realm,  which  is  known  as  garnishment. 
This  statutory  proceeding,  liowever,  is  applicable  not  only 
with  reference  to  foreign  but  also  to  domestic  debtors ;  ani 
since  it  gives  a  right  to  seize  u])on  their  effects  and  credits 
only  after  the  recovery  of  judgment,  it  is  less  beneficial 
than  the  special  system  of  foreign  attachment.  In  a  num- 

ber of  the  U.  S.  a  process  similar  to  foreign  attachment  has 
been  adopted  by  statute,  ju-oviding  for  a  levy  upon  the 
propei'ty  of  absent,  non-resident,  and  absconding  debtors, 
but  its  extent  of  application  is  not  always  the  same.  Gar- 

nishment, which  is  known  in  some  parts  of  the  country  as 

the  "  trustee  process,"  may  commence  with  the  suit,  and  in- 
cludes both  foreign  and  domestic  attachment,  and  is  the 

term  generally  used  to  designate  the  case  where  a  debtor's 
property  or  credits  may  be  attached  in  the  possession  of  third 
persons.  The  statutes  of  the  respective  States  must  be  con- 

sulted.   See  Garnishment. 
Revised  by  Henry  Wade  Rogers. 

Foreig'u  Judgments :  the  judgments  of  a  foreign  tribunal. 
As  no  state  is  under  any  oliligation  to  enforce  laws  which 
are  not  of  its  own  creation,  the  effect  to  be  given  to  foreign 
judgments  must  depend  entirely  upon  the  comity  of  nations 
in  their  mutual  relations  with  one  another.  But  the  gen- 

eral voluntary  acceptance  among  the  states  of  Christendom 
of  the  doctrines  of  international  law  has  also  extended  to 
the  recognition  of  the  validity  of  such  judgments  when  ren- 

dered by  tribunals  having  jurisdiction  of  the  cause  deter- 
mined, and  when  the  proceedings  were  characterized  by  no 

fatal  irregularity  or  fraud.  Due  inquiry  may  be  instituted 
in  regard  to  the  authority  of  the  foreign  court  and  the 
conduct  of  the  suit,  in  order  to  ascertain  whether  any  op- 

pression was  exerted  or  injustice  done ;  but  if  no  error  ap- 
pears the  decree  is  sustained.  This  practice  operates  as  a 

great  preventive  of  vexatious  and  protracted  litigation,  by 
which  defendants  might  otherwise  be  persecuted  and  the 
courts  burdened,  while  it  nevertheless  tends  to  secure  the 
administration  of  full  and  exact  justice. 

In  all  cases  when  it  is  desired  to  introduce  into  any  court 
the  proof  of  a  foreign  judgment  in  order  that  it  may  be 
imiuircd  into  or  enforced,  it  must  be  proved  and  authenti- 
cati'd  as  a  matter  of  fact.  This  may  be  done  cither  by  an 
exemplification  of  a  copy  of  the  judgment  under  the  great 
seal  of  a  state,  or  by  a  copy  sworn  to  as  correct  by  a  wit- 

ness who  has  compared  it  with  the  original,  or  by  the  cer- 
tificate of  an  oflicer  properly  authorized  by  law  to  give  a 

copy:  which  certificate  nnist  itself  be  properly  authenti- 
cated. When  the  tribunal  rendering  the  judgment  is  one 

whose  acts  are  recognized  by  the  law  of  nations,  such  as 
a  court  of  admiralty,  etc.,  an  exemplification  under  the  seal 
of  the  court  will  be  sufiicient. 

The  several  States  of  the  U.  S.  are,  as  regards  the  proceed- 
ings of  the  State  tribunals,  regarded  as  foreign  to  one  an- 

other, and  judgments  rendered  in  each  are  accordingly,  on 

general  principles  of  law,  sustainable  in  the  others  as  for- 
eign judgments.  But  as  these  States  are  subordinate  to  one 

general  government,  the  effect  to  be  given  in  one  to  the 
judicial  acts  of  another  has  not  been  left  to  depend  simply 
u|>on  interstate  comity.  In  the  F.  S.  Constitution  is  con- 
taineil  a  provision  that  "  full  faith  and  credit  shall  be  given 
in  each  State  to  the  public  acts,  records,  and  judicial  pro- 

ceedings of  every  other  State,  and  that  Congress  may  pre- 
scribe the  manner  in  which  such  acts,  records,  and  proceed- 

ings shall  be  proved,  and  the  effect  thereof."  In  pursuance of  this  authority  the  following  enactment  has  been  passed 
by  Congress,  establishing  a  mode  of  proof  which  is,  however, 
not  exclusive  of  any  which  the  State  itself  may  see  fit  to 

adopt.  "  The  records  and  judicial  proceedings  of  the  courts 
of  any  State  shall  be   proved   or  admitted  in   any   other 
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court  williiii  tlic  V.  S.  by  the  attostation  of  tlio  clerk 
and  the  st'iil  of  the  court  uiiiicxcil,  if  there  bo  ii  seal,  to- 

gether with  the  certificiite  of  the  judge,  chief  Justice,  or  jire- 
siding  magistrate,  as  the  case  may  be,  that  the  saiii  attesta- 

tion is  ill  due  form.  And  the  said  records  and  judi<'ial 
])roeeedings,  authenticated  as  aforesaid,  shall  have  such 
faith  and  credit  given  to  them  in  every  court  within  the 
IT.  S.,  as  they  have  l>y  law  or  usage  in  the  courts  of  the 
State  from  whence  such  records  are  or  shall  be  taken."  If  a 
judgment,  therefore,  would  be  conclusive  in  the  .State  in 
which  it  was  rendered,  it  is  conclusive  in  every  other  State. 
It  is  not,  however,  put  ui)on  the  same  fcjoting  in  all  res|j(!cts 
.as  a  domestic  judgment.  No  execution  can  issue  upon  it 
without  a  new  suit  in  the  courts  of  the  State  where  it  is 
sought  to  be  enforced.  It,  is  moreover  eslalilished  that  the 
.above  statute  does  not  [ireveiit  an  invi'sligation  into  the  ju- 

risdiction of  the  court  in  which  the  juilgment  wa.s rendered, 
or  an  inquiry  as  to  the  point  whether  it  was  obtained  by 
fraud. 

Some  special  remarks  shoiMd  be  maile  as  to  judgments 
affecting  the  .status  of  a  pi'rsoii  or  thing,  commonly  called 
.judgment  »«  rem.  An  illustration  of  such  a  judgment  as 
to  a  thing  is  a  proceeding  in  a  prize  i^ourt  to  ascertain  the 
title  to  a  ship:  of  siu'h  a  judgment  as  to  a  person,  a  di- 

vorce from  the  marriage  conlnict.  The  jjcculiarity  of  such 
■a  judgment  is  that  of  its  (jwn  force  it  establishes  the  fact 
which  it  announces.  A  judgment  in  a  prize  court  that  a 
ship  is  a  U.  S.  ship  makes  it  a  U.  .S.  ship  everywhere,  even 
though  the  court  may  have  proceeded  on  an  erroneous 
princi[)le  of  law.  In  this  respect  such  a  judgment  dilTcrs 
widely  from  one  Ix'tween  pca'sons  (in  personitin).  as  that  re- 

quires an  act  of  the  executive  power  to  carry  it  into  effect. 
As  to  the  effect  of  a  decree  of  divorce,  there  is  a  diversity 

-of  opinion.  The  Kiiglish  courts  hold  that  no  foreign  court 
•can  dissolve  an  English  marriage  in  such  a  sense  that  its 
decree  will  be  recognized  in  England.  In  the  U.  S.  a 
divorce  granted  in  any  .State  between  parties  who  are  domi- 

ciled there  will  be  recoguizeil  in  every  other  State,  if  the 
court  had  jurisdiction  over  the  parties  and  there  is  no  fraud. 
The  same  rule  prevails  if  tlie  plaintiff  be  domiciled  in  a 
State,  and  the  other  party  makes  due  appearance  either  in 
person  or  by  attorney  to  defend  the  action.  For  this  pur- 

pose it  is  held  that  a  married  woman  may  acquire  a  differ- 
<'nt  domicile  from  that  of  her  husband.  But  if  a  person 
residing  in  one  State  goes  into  another  and  obtains  a  di- 

vorce without  the  presence  of  the  other  party,  the  decree 

will  not  in  general  be  respected  in  the  State  of  the  tatter's domicile.  The  reason  is  that  the  court  is  not  considered  to 
have  jurisdiction  over  the  absent  defendant.  See  Divorce, 

3Iarrii5D  Women',  etc.  Revised  by  T.  W.  Dwight. 

Foreknowledge  :  in  tlieology,  God's  absolute  knowledge 
or  Omniscience  ((/.  r.)  from  eternity — his  knowledge  con- 

ceived of.  as  in  advance  of,  before,  the  thing  known.  All 
liuman  knowledge  is,  strictly  speaking,  simultaneous  with 
the  object  it  contemiilates,  or.  in  a  looser  sense,  may  be  sub- 

sequent to  it.  In  the  doctrine  of  Predestination  (q.  v.) 
foreknowledge  is  regarded  in  its  relation  to  the  salvation  of 
men.  It  is  admitted  by  all  thorough  theologians  that  the 
foreknowledge  of  God  is  diahcficallij  distinct  from  his  fore- 
ordination  or  eternal  |)urpose,  but  as  to  the  question  whether 
■or  how  an  absolute  (that  is,  an  infallible)  foreknowledge 
(which  is  conceded  liy  both  sides)  can  be  consistent  with  a 
■conditional  forcordinalion.  they  answer  differently.  It  is 
also  admitted  on  Ijol  h  sides  that  there  is  no  interval  of  time 

Ijetween  the  foreknowledge  and  the  foreiu'dination  of  God  ; 
both  are  alike  eternal.  The  question  is.  which  is  prop- 
-erly  put  first  in  the  system,  in  the  order  of  nature  and  of 
logic  i  Out  of  the  different  answers  to  these  questions 
have  arisen,  in  large  part,  the  conflicts  between  Ar.minian- 
ISM  (q.  »■.)  and  Calvinism  (9.  v.).  The  Calvinists  make  the 
foreknowledge  subsequent  to  and  dependent  on,  the  foreor- 
dination  ;  the  Arminians  invert  the  relation,  and  make  the 
purpose  or  orilination  of  God  dejjendent  ujion  what  he 
foreknows.  In  the  one  system  the  two  are  distinct,  but 
not  separable ;  in  the  other  they  are  separable  as  well  as 
distinct. 

Foreland,  North  and  Snntli :  two  promontories  of  Eng- 
land, on  the  east  coast  of  Kent.  IG  miles  apart.  Tliey  con- 

sist of  chalk-cliffs  200  feet  high,  on  which  are  lighthouses 
to  warn  the  ships  from  the  Downs  and  Goodwin  Sands, 
which  extend  along  the  coast  between  them.  Lat.  of  North 

Foreland,  51°  22'  N.,  Ion.  V  27'  E. :  lat.  of  South  Foreland, 
■51'  8'  X.,  Icm.  1'  22'  E. 

Foreordiiiation  :  ordination  or  decree  In  advance,  the 
eternal  appointment  of  all  ends,  and  of  all  men  to  those 
ends,  liy  (iod.  When  predestination,  as  some  of  the  Fathers 

and  some  of  the  t'alvinistic  divines  have  used  the  term, 
co\'ers  all  the  acts  of  Gods  will,  it  is  synonymous  with  fore- 
ordination.  When  predestination  is  confined  to  the  pur- 
jiose  of  (iod  in  regard  lo  salvation,  foreordiiiation  is  related 
to  )iredestination  as  a  whole  to  a  part.     See  Fobeknowl- KUtiE. 

Forerius.  frj-ree'ri-fis.  or  Foreiro.  f'<-rii  i-ro,  Franciscus: 
b.  of  noble  stock  at  Listioii  in  1523;  entered  the  Dominican 
order  15li!) ;  studied  at  Paris,  and  acquired  a  brilliant  repu- 

tation as  a  linguist,  theologian,  preacher,  and  writer ;  be- 
came instructor  of  the  Prince  Antonio  and  preacher  to  the 

King  of  Portugal ;  was  prominent  in  the  Council  of  Trent 
1.51)1-64  ;  was  one  of  the  committee  which  revised  the  missal 
and  breviary  and  prepared  the  Tridentine  catechism  ;  be- 

came confessor  to  Cardinal  Borromeo ;  ami  in  158M  provin- 
cial of  the  Dominicans  of  Portugal.  His  chief  work  is  a 

t  ranslalion  into  Latin  of  Isaiah,  with  a  commentary  (1563). 
D.  at  Almeida,  Jan.  10.  1.587. 

Foresliorteiiiiig: :  in  drawing,  painting,  and  engraving, 
the  representation  of  otijects  as  if  turned  endwi.se  or  partly 
endwise  to  the  spectator,  the  whole  length  being  expressed 
or  represented  by  means  of  the  drawing. 

Foresfalliiigr:  a  common-law  offense  which  consisted  in 
buying  or  contracting  for  any  merchandise  or  victuals  on 
their  way  to  market  with  the  intent  to  sell  them  again  at  an 
increased  price,  or  in  dissuading  persons  from  bringing 
t  heir  goods  or  provisions  to  market,  or  in  persuading  them 
to  enhance  the  price  when  there.  Any  device,  practice,  or 
conspiracy  to  enhance  the  market  price  of  merchandise  is  a 
forestalliiig  of  the  market.  The  law  against  forestalling 
was  repealed  in  1773,  but  it  retained  its  penal  character  at 
common  law  till  1844.  when  it  was  abrogated  by  statute  7 
and  8  Vict.,  c.  24.  In  the  U.  S.  forestalling  the  market  usu- 

ally takes  the  form  of  "trusts"  or  "corners,''  being  an  at- teiiipt  to  enhance  the  price  by  monopolizing  an  article  of 
trade  or  by  regulating  the  sujiijly.  Whether  such  agree- 

ments are  criminal  or  not  in  the  U".  S.,  they  are  clearly  iUe- gal,  and  an  agreement  in  pursuance  of  such  an  object  is 
certainly  void.  Henry  Wade  Rogers. 

Forest  Fly.  a  name  given  to  those  insects  of  the  family 
IJippoboscidre,  order  Dij^tera,  which  have  well-developed 
wings.  This  family  includes  many  of  the  ticks.  All  are 
parasitic.  The  larvje  are  hatched  in  the  oviduct,  and  turn 
to  pupai  Just  before  lurth.  The  Ilippohosca  equina  is  a 

European  horse-fly. 
Forest  Grove  :  town  ;  Washington  co.,  Or.  (for  location 

of  county,  see  map  of  Oregon,  ref.  1-B) :  on  the  Southern 
Pacific  Railwav  ;  24  miles  W.  of  Portland.  It  is  the  seat  of 
Pacific  Univer.sity  and  Tualatin  Academy  (Congregational), 
and  has  a  canning-factory  and  grain  elevators.  Pop.  (1880) 
547 ;  (1890)  668. 

Fores'ti,  Eleutario  Felice.  LL.  D.  :  patriot  and  scholar ; 
b.  at  Conselice,  near  Ferrara,  Italy,  about  1793;  graduated 
at  the  University  of  Bologna ;  practiced  law  at  Ferrara  ; 
was  praitor  of  Crespino  in  1816;  was  arrested  Jan.  7,  1819, 
as  one  of  the  Carbonari,  and  imprisoned  at  Spielberg  until 
Aug..  1836.  when  he  wa.s  permitted  to  go  to  the  U.  S. 
Was  Professor  of  Italian  in  Columbia  College,  New  York, 
and  a  teacher  for  more  than  twenty  years.  He  was  ap- 

pointed in  1858  as  U.  S.  consul  at  Genoa,  and  died  in  that 

city  Sept.  14  of  that  vear.  Published  ChreMomazia  Ifal- 

iaiia  (1846),  and  edited  an  edition  of  Ollendorff's  Italian grammar  (New  York,  1846). 

Forest  Laws  :  laws  preventing  injury  to  the  soil  or  trees 
of  a  forest  or  to  the  game  sheltered  within  its  limits.  A 
forest,  under  the  ancient  English  law.  was  a  tract  of  woody 

country  in  which  the  sovereign  enjoyed  an  exclusive  right 
to  hunt  game.  Forests  were  not  necessarily  inclosed,  but 

they  were  under  the  special  protecti<m  of  certain  courts 
termed  "  forest  courts."  and  a  particular  system  of  laws  was 

established  to  prevent  anv  violation  of  the  king's  rights. Both  these  courts  and  laws  h.ive  now  fallen  into  complete desuetude. 

Foreston,  111. :  See  Forre.stox. 

Forestry:  that  branch  of  arboriculture  which  concerns 
itself  with  the  growing  and  man.agement  of  trees  in  masses, 

called  forests.  It  is  the  art  of  systematically  utilizing,  re- 

liroducing.  and  improving  in  proiluctive  efficiency  natural 
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forests,  or  of  cstablisliiii;;  and  iiianafring  new  forests,  wlier- 
ever  it  is  in  the  iiilm-st  of  man  to  do  so.  Forestry  stands 
in  the  same  relation  to  wood  crops  as  ajiricnlture  to  ticdd 

crops,  atid  involves  the  application  of  thought  and  knowl- 
edge to  attain  certain  results  and  accomplish  certain  ends. 

The  forest  is  not  a  mere  collection  of  judividual  trees,  but 
represents  a  ciinipletc  organism  with  special  conditions  of 
existence,  special  properties,  special  relationships  and  func- 

tions as  a  whole.  Hence  forestry  does  not  deal,  except  in- 
cidentally, with  single  trees  like  orcharding,  or  groups  of 

trees  like  landscape  gardening ;  it  deals  with  masses.  For- 
estry as  a  science  studies  the  phenomena  of  the  vegetation 

in  the  natural  forest ;  forestry  as  an  art  applies  itself  to 
utilizing  this  vegetation  witliout  impairing  or  destroying  its 
physiological  functions  and  its  continuance. 

Objects. — The  objects  of  the  forest  in  the  economy  of 
man  are  twofold,  and  forestry  keeps  both  in  view.  Its  tirst 
object  is  to  furnish  by  its  wood  and  otlier  products  useful 
and  indispensable  materials  without  which  human  develop- 

ment and  civilization  wovUd  have  been  greatly  impeded,  if 
not  impossible.  The  readiness  with  which  wood  was  to  be 
obtained  from  the  natural  forests,  the  ease  with  which  it 
could  be  shaped,  its  adaptation  to  so  many  varied  uses,  its 
special  properties  combining  strength  and  elasticity  in  end- 

less variety,  according  to  the  species  of  tree,  lastly  the  facil- 
ity with  which  it  can  be  reproduced,  have  given  it  and  will 

always  insure  for  it  a  most  important  place  among  the  raw 
materials  at  command  of  man.  It  is  pertinent  for  the  intel- 

ligent forester — that  is,  he  who  proposes  to  apply  art  in  the 
production  of  this  material — to  know  the  qualities  as  well 
as  the  uses  of  his  crop,  for  his  ultimate  object  is  not  to  grow 
trees,  but  to  produce  material  of  given  quality  and  tit  for 
given  uses.  The  wide  range  of  application  of  which  wood 
is  capable  can  only  be  indicated  in  this  article.  While  al- 

most any  kind  of  wood  will  serve  for  fuel,  for  charcoal  in 
iron-smelting  quality  begins  to  demand  consideration.  The 
liuilding  of  houses,  railroads,  bridges,  trestles,  ships,  and 
boats  calls  for  special  qualities.  Houseflnishing  and  deco- 

rative woodwork  depend  on  others ;  other  qualities,  again, 
are  needed  for  carriage-building,  tool-handles,  and  mill- 
work  ;  others  for  veneering,  carving,  turnery,  bent  work, 
.small  woodenware  and  furniture,  and  the  greatest  nicety  of 
selection  is  required  for  musical  instruments.  Wood  fit  for 
shingle,  basket,  and  box  making  may  not  be  fit  for  cooper- 

age. Not  only  do  such  minor  manufactures  as  matches, 
toothpicks,  skewers,  shoe-pegs,  pencils,  excelsior,  etc.,  require 
consideration  of  the  quality  of  the  material,  but  even  for  the 
making  of  paper  pulp  not  all  kinds  of  trees  may  be  used. 
Besides  the  wood  itself  a  n\unber  of  extractive  materials  are 
derived  from  the  forest,  the  use  of  which  influences  the 
practices  of  the  forester.  The  bark  and  wood  of  some  trees, 
lilte  oaks,  chestnut,  hemlock,  acacias,  yield  valuable  tanning 
nuiterial ;  ot-hers  furnish  naval  stores,  as  rosin,  tar,  and,  by 
distillation,  turpentine,  creosote,  wood-alcohol,  gas,  vanillin, 
wintergreen,  birch  oil,  etc.  Again,  wood-ashes  act  as  a 
valuable  fertilizer;  brushwood  has  been  sueces.sfully  pre- 
pari'd  for  cattle  feed  ;  textile  fabrics,  dyes,  ink,  edible  fruits, 
bircli  wine,  maple  sugar,  etc.,  are  yielded  by  the  forest — so 
that  one  must  readily  admit  that  the  richest  of  natural  re- 
.sources  of  man,  capable  of  supplying  all  his  wants,  is  stored 
in  the  forest  wealth,  which  therefore  calls  for  esjiecial  at- 

tention on  his  part. 
The  second  object  of  the  forest  is  to  furnish  a  certain 

condition  of  soil  cover  for  the  influence  which  such  cover 
has  upon  climate  (see  Climate)  and  upon  water  conditions. 
This  object  hsis  been  only  vaguely  felt,  until  in  more  re- 

cent times  exiierimental  proof  has  been  brought  of  the  re- 
lations of  forests  to  meteorological  phenomena  and  to  water- 

flow. 

That  these  influences  must  be  in  the  first  jilace  of  lim- 
ited extent  and  of  a  local  nature  stands  to  reason,  but  by 

accumulation  of  many  smaller  local  effects  of  ]iroperly  dis- 
posed forest-areas  it  is  conceivable  that  the  character  of 

climate  anil  waterflow  over  a  larger  section  of  country 
would  be  influenced.  The  relative  position  of  the  forest, 
its  extent  and  its  density,  besides  its  composition  and  height, 
are  important  factors  in  determining  its  influences  on  the 
surroundings.  It  is  therefore  improper  to  speak  of  them  in 
general ;  they  can  only  be  discussed  with  reference  to  the 
factors  named.  The  forest  influence  upon  soil  and  water 
coiulitions  is  more  or  less  important,  according  to  the  topog- 

raphy and  geologic  formations.  It  consists  in  holding  the 
soil  upon  steep  slopes,  preventing  erosion  in  hill  lands  un- 

derlaid with  impenetrable  subsoils,  the  formation  of  shifting 

sands  checking  the  rapid,  superficial  flow  of  waters  and  the 
formation  of  destructive  torrents  wilh  tlic  consequent  sand- 

ing over  of  fertile  valley  land.s,  (he  filling  up  of  rivers  with 
(Ifbris,  and  the  increased  danger  of  floods.  'J"he  forest 
cover  excluding  sUn  and  wind  checks  evaporalion,  and 
thereby  renders  more  water  availal)le  in  the  soil,  the  crowns, 
undertirush,  moss-cover,  and  litter  or  forest  floor  prevent 
the  mechanical  action  of  the  rain-dro|is  in  compacting  the 
soil,  facilitating  thereby  percolation  ami  (lie  formation  and 
constant  flow  of  springs,  except  where  geologic  formations 
(limestones  without  cleavage,  etc.)  prevent  or  impede  such 
subterranean  drainage.  Altogetlier,  the  action  of  the  well- 
kept  forest  in  this  direction  is  to  regulate  and  equalize  the 
run-ofl;,  serving  as  a  storage  basin  to  [irevent  or  at  least  re- 

duce excessive  floods  and  di-oughts.  For  ]iroof  of  these  in- 
fluences not  only  the  desolation  of  once  fertile  regions  of 

Mediterranean  countries,  but  especially  the  experience  of 
modern  France,  nuiy  be  cited,  wdicre  also,  by  reforestation  of 
denuded  and  eroded  mount aiu-sl(}pes,  a  correction  of  the 
unstable  soil  and  water  conditions  has  lieen  eft'ected.  The 
effect  of  a  timber  belt  as  windbreak,  in  reducing  the  velocity 
and  thereby  the  evaporative  power  of  tlie  wind  for  some 
distance  beyond,  is  well  establislied,  and  of  importance  to 
the  growing  of  crops  in  wind-swept  prairies.  The  forest  in- 

fluence upon  meteorological  conditions,  temperature,  humid- 
ity, and  rainfall  is  a  mass  effect:  i.  e.  it  is  tlepcndent  upon 

the  amount  of  soil  area  shaded  and  ui)on  the  density  of  the 
shade  by  which  a  difference  of  temperature  (lowering)  and 
of  humidity  (increasing)  of  tlie  air  within  and  above  the 
forest  is  efl:ected  as  against  the  air  over  the  open  field.  To 
become  effective  there  must  be  air  columns  of  considerable 
amount  affected  to  an  apf)reciable  degree,  and  since  the  dif- 

ferences of  conditions  can  be  communicated  to  the  open 
field  only  by  air  currents,  the  location  of  the  forest  toward 
the  prevailing  currents  is  also  of  uuiment  in  exercising  an 
influence. 

Forest  Policy. — Both  of  the  objects  which  the  forest  is  to 
serve  must  enter  into  the  consideration  of  the  forester  as 
well  as  of  the  nation  at  large,  and  must  influence  the  policy 
ndiich  legislators  and  administrators  of  public  interests 

should  pursue  with  reference  to  the  foi-est  cover.  Every 
civilized  nation,  and  even  some  of  tlie  nations  which  are 
wont  to  be  considered  lower  in  the  scale  of  civilization,  like 
the  Japanese  and  Korean,  have  sooner  or  later  recognized 
that  besides  the  private  interest  in  forest  projierty  there  ex- 

ists a  far-reaching,  more  or  less  direct  or  indirect  [lublic  in- 
terest in  the  existence  and  condition  of  the  forest  ctiver.  which 

necessitates  special  governmental  consideration  ami  jjolicy. 
The  guiding  principles  of  such  a  policy  should  lie  (1)  that 
as  far  as  production  of  material  is  concerned  the  widest  lati- 

tude should  be  left  to  jirivate  enterprise,  only  aiding  such 
enterprise  by  furnishing  correct  statistical  information  re- 

garding supply  and  demand,  anil  furnishing  educational  fa- 
cilities; (3)  that  adequate  jirotection  by  law  be  extended  to 

forest  property,  and  such  ready  means  of  enforcing  the  law 
be  provided  as  the  difficulty  of  [irotecting  it  against  damage 
requires;  (3)  that  wherever  danuige  would  result  to  neigh- 

boring property  by  improper  methods  of  management  the 
state  shall  interfere  in  behalf  of  the  threatened  adjoiners; 
(4)  that  where  reforestation  of  denuded  areas  is  desirable 
for  public  reasons  the  state  should  either  aid  private  or 
communal  enterprise,  or  else  undertake  reforestation  as  a 
work  of  internal  improvement:  (5)  that  where  permanency 
of  forest  cover  for  climatic  or  hydrologic  reasons  is  neces- 

sary, and  private  interest,  either  for  a  lack  of  profitableness 
or  otherwise,  can  not  be  ex]iected  to  engage  in  a  conserva- 

tive management  of  the  same,  the  state  should  own  and 
manage  the  forest. 

In  addition,  since  forest  growth  can  be  supported  on  the 
poorer  soils,  the  relegation  of  tlie  forest  to  these,  giving  up 
the  richer  portions  to  agricultural  use,  is  a  proper  economic 
policy,  while  to  produce  upon  the  smallest  area  by  means  of 
wood  crops  the  largest  returns  is  the  financial  policy  of  the forester. 

Forestry  Techn>gue.—¥orestry  as  an  individual  pursuit, 
like  all  such  pursuits,  is  based  upon  technical  as  well  as 
economic  considerations,  and  consequently  there  are  two 
distinct  or  separate  directions  in  which  forest  management 
must  develop,  namely,  forest  production  or  sylviculture, 
and  forest  economy  or  forest  organization.  Sylviculture 
concerns  itself  with  the  technical  manipulations  by  which 
the  greatest  quantity  and  best  quality  of  crop  are  produced, 
while  forest  economy  provides  for  the  systematic  organiza- 

tion or  i-unning  of  the  business  of  forest  production  and  for 
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its  liost  fiiianci,-il  rosults,  acting  as  tlie  economic  regulator  of 
the  productive  techni(iue. 

Tliere  is  greater  neeil  for  sncli  a  systematic  nrganizatiim 
in  forest  management  than  in  otlier  pursuits,  because  a  long 
time  elapses  between  the  sowing  and  the  reaping,  and  be- 

cause, since  the  crop  may  be  utilized  at  various  stages  of  de- 
velopment, it  becomes  a  matter  of  considerable  study  when 

it  is  most  profitable  to  take  it.  In  a  comprehensive  forest 
management,  it  is  also  dilTicult  to  determine  how  much  is  to 
be  left  as  working  capital  or  stock,  ami  how  much  of  the 
growth  is  to  bo  considered  as  interest  or  accumulated  accre- 
ti'in  to  be  harvested.  If,  furthermore,  it  is  desired  to  make 
the  revenue  as  nearly  as  possible  equal,  or  to  harvest  equal 
amounts  of  material  from  year  to  year,  a  further  complica- 

tion arises.  In  Euro[)e  this  side  of  the  science  has  been  very 
thoroughly  elaborated,  a  considerable  amount  of  mathemat- 

ics being  applied  in  this  elaboration.  TIk:  matter  can  be 
dismissed  here  with  a  simple  enumeration  of  some  of  the 
problems  that  require  solution  in  the  four  subdivisions  in 
which  this  part  of  the  science  is  genemlly  presented  ;  namely  : 
(1)  forest  surveying:  (2)  forest  valuation ;  (:{)  forest  regula- 

tion;  (4)  forest  administration. 
In  order  to  secure  a  systematic  and  regular  procedure  in 

the  management  of  a  forest  projierty,  it  is  above  all  things 
necessary  to  find  out  what  its  ,'ininud  yield  is  or  can  be 
made,  its  normal  sustained  increuu^nt,  its  capability.  This 
depends  of  course,  in  the  first  place,  upon  the  soil  and  cli- 

matic conditions,  next  u|)on  the  kiiiils  of  trees  composing 
the  forest,  and  finally  upon  the  condition  of  the  forcist  and 
its  management.  These  matters  being  ascertained  by  a 
forest  survey,  forest  regulation  then  proceed.s,  depemling 
upon  a  thorough  knowledge  of  the  laws  of  accretion  or  an- 

nual growth,  involving  a  study,  not  only  of  the  m.nss  and 
form  develoymient  of  the  single  tree  under  varying  condi- 

tions, but  also  that  of  the  forest  growth  as  a  whole,  its  niass 
increment,  and  the  distribution  of  the  same  through  various 
ages.  Besides  the  mass  accretion,  there  is  also  to  be  deter- 

mined a  quality  increment,  and  dejiendent  upon  both  a  value 
increment.  It  then  is  possible  to  determine  how  much  wood 
may  be  harvested  from  time  to  time,  and  how  much  must 
be  left  as  normal  stock,  upon  which  the  normal  increment 
can  take  place.  It  is  then  also  determined  with  what  rota- 

tion the  forest  is  to  be  cut,  i.  e.  how  long  a  time  may  elapse 
until  a  full  crop  can  be  most  profital)ly  cut,  also  the  system 
of  sylviculture,  whether  coppice  ortimlier  forest  is  more  ad- 

vantageous. As  further  basis  for  such  regulation,  it  is  de- 
sirable to  determine  by  the  methods  of  forest  valuation  the 

money  value  of  the  property,  in  order  to  ascertain  whether 
the  capital  represented  in  the  soil  and  in  the  growth  does 
yield  or  promise  to  yield  a  satisfactory  interest,  and  what 
kind  of  manageinent  might  lie  most  advantageous.  Closely 
connected  with  these  financial  problems  is  the  consideration 
of  expenditures  for  administration.  All  these  problems,  to 
be  sure,  are  of  greater  importance  in  a  large  and  complicated 
forest  economy,  such  as  the  various  government  administra- 

tions represent,  and  become  of  less  and  less  importance,  and 
are  less  complicated  as  the  area  of  the  forest  to  be  placed 
under  systematic  management  decreases. 

In  a  well-conducted  forest  administration  the  forest  is  di- 
vided not  only  into  districts,  sub-districts,  ranges,  etc.,  which 

serve  as  units  of  organization  each  under  a  competent  n)an- 
ager,  but  each  of  these  divisions  is  ilivided  again  into  blocks, 
compartments,  groups,  and  age-classes,  which  serve  as  units 
of  management.  The  management  is  carried  on  upon  a  care- 

fully prepared  working  plan,  i-evised  from  time  to  time,  which 
indicates  for  years  to  come,  perhaps  a  century  and  more,  the 
operations  to  be  performed  in  each  compartment  or  group, 
the  ainiual  or  periodical  cut,  which  is  kept  as  nearly  equal 
as  possible  in  area  or  mass,  and  the  methods  of  regenera- 

tion, etc. 
Under  the  name  of  sylvicuUure  may  be  comprised  all  the 

manipulations  in  the  field  which  have  for  their  object  the 
best  development  of  the  crop,  and  which  may  readily  l)e  con- 
sidei'ed  In  three  divisions,  namely  :  those  concerned  with  the 
improvement  and  cultivation  of  the  crop;  those  insuring 
properties  against  fire,  insect.s.  and  other  damage  :  and.  lastly, 
those  which  have  reference  to  a  well-regulated  method  of 
harvesting  or  exploitation,  such  method  determining  in  part 
the  system  of  reproduction  or  regeneration.  A  rtificial  fores- 
tation  or  forest -planting  is  jiraetieed  either  where  the  origi- 

nal forest  has  been  cut  away  wit  hout  regard  to  natural  repro- 
duction or  where  there  was  no  forest,  as  in  the  treeless  plains. 

The  considerations  which  require  attention  in  forest-plant- 
ing are  the  selection  of  plant  material  adapted  to  soil  and 

climate,  and  with  reference  to  the  value  of  the  iiroduct  :  the 
manner  of  disjiosing  it  on  the  ground:  the  metnod  of  plant- 

ing it.  All  operations  must  be  cim.sidered  from  the  sylvi- 
cultural  standpoint  as  well  as  with  regard  to  the  financial 
result.  Whether,  therefore,  to  sow  the  seed  or  to  plant  seed- 

lings grown  in  a  nur.sery,  whether  to  \Ao\v  and  thoroughly 
prepare  the  ground  or  only  to  open  trenches  in  which  to 
plant,  or  to  use  the  dibble,  as  well  as  the  selection  of  plant 
material,  are  questions  both  of  sylviculture  and  finance 
which  can  only  be  discussed  with  reference  to  given  local 
conditions  and  special  cases.  Oidythe  leading  principles 
in  forest-planting  may  be  statetl  here.  Mixed  growths  are 
preferable  to  those  of  single  species  {by  themselves),  because 
they  may  be  nuide  to  yield  larger  returns,  and  offer  better 
soil  protection  and  greater  resistance  to  damage  by  winds, 
fire,  and  in.sect,s.  In  the  selection  of  species  for  mixed  |)lant- 
ing,  besides  their  adaptability  to  soil  and  climate — those  na- 

tive in  a  region  deserve  first  consideration — and  the  value 
and  rapid  development  of  their  prorluct.  their  behavior  to 
each  otlier,  and  tlu-ir  relative  devclojiment  mu.st  be  consid- 

ered, which  are  predicated  by  their  relative  dependence  for 
development  on  light  and  shade,  their  relative  rate  of  height 
growth,  and  their  relative  capacity  for  preserving  and  in- 

creasing favorable  forest  conditions.  Out  of  these  consid- 
erations the  following  rules  to  be  observed  in  mixed  plant- 

ing arise : 
1.  The  main  growth — i.  e.  the  one  that  occupies  the  larger 

part  of  the  ground — must  be  of  a  kind  that  improves  soil 
conditions,  namely,  a  denseh-  foliaged,  shade-enduring  kind, 
which  does  not  lose  its  shading  capacity  with  age.  2.  Dense- 

ly foliaged  kinds  may  be  grouped  together,  if  the  slow  grow- 
er will  endure  the  shade  of  the  rapid  grower,  or  can  be  pro- 

tected against  its  supremacy  by  being  planted  in  larger 
specimens,  or  in  advance  of  the  fonner,  or  in  larger  num- 

bers, or  if  its  gradual  killing  out  after  it  has  served  its  func- 
tion of  soil  cover  is  not  objected  to.  3.  Thinly  foliaged 

kinds  should  never  be  grouped  together  where  soil  humid- 
ity is  to  be  preserved,  uriless  no  shady  tree  can  be  found  to 

fit  the  locality.  4.  In  grouping  light-needing  with  shade- 
enduring  kinds,  the  former  must  be  more  rapid  growers,  or 
must  otherwise  be  given  an  advantage.  A  mixture  of  de- 

ciduous trees  with  conifers,  where  the  latter  are  otherwi.se 
adapted  to  soil  and  climate,  gives  ideal  conditions,  the  coni- 

fers furnishing  more  continuous  cover,  developing  best  with 
the  deciduous  trees  as  neighbors,  and  yielding  most  valuable 
material.  Since  the  first  object  to  be  attained  is  to  create 
as  quickly  as  possible  a  soil  cover,  dense  planting  is  the  rule, 
6.000  to  8,000  plants  per  acre,  and  even  10.000  where,  as  in 
the  prairie,  evaporation  is  rapid  and  the  need  of  a  soil  cover 
greater.  This  dense  planting  obviates  after-cultivation. 
For  nursery  jiractice  and  general  practice  in  handling  plant 
material,  see  Xcrsery,  and  the  various  plants  under  their 
respective  heads. 

While  it  is  mostly  cheaper  to  sow  the  seed  in  the  first 
place  where  it  is  to  grow,  sowings  are  apt  to  come  up  un- 

evenly, require  more  aftercare,  and  the  loss  in  time  and  de- 
velopiuent  otten  makes  planting  of  seedlings  more  profitable 
in  the  end.  Young,  well-rooted  seedlings,  two  to  three 
years  old,  are  preferable  to  older  plants,  because  cheaper 
and  more  successfully  handled.  Cuttings  of  various  kinds, 
like  cottonwoods  and  willows,  can  also  be  utilized,  but  this 

kind  of  plant  material  is  not  advisable  where  long-lived 
timber  trees  are  wanted.  Only  sufficient  preparation  of  the 
soil  to  give  the  plants  a  successful  start  the  first  year  is 
needed,  since  it  is  impossible  to  keep  up  cultivation,  and 
the  labor  expended  at  the  fii-st  soon  loses  its  effects.  In 
sandy  soils  planting  with  dibbles  of  various  shapes  is  prac- 

ticed in  tfermany,  one  man  setting  1.200  plants  in  a  day. 
Various  methods  of  planting,  adapted  to  djflerent  soil  con- 

ditions, are  practiced  in  Europe — bunch-planting  (several 
plants  in  one  hole),  top  or  mound  planting  (setting  plants 
on  top  of  ground  in  wet  localities),  sod-planting  (taking  up 
and  setting  plants  with  ball  of  earth),  notching  with  hatchet 
or  spade,  furrow-planting,  etc.  Various  planting-tools  are 
also  in  use.  An  ingenious  mechanical  planter,  which  pre- 

pares the  soil  and  plants  the  seedlings  in  trenches  in  one 
motion  at  the  rate  of  20,000  per  ilay,  has  been  patented  in 
the  C  S.  On  the  prairies  thorough  cultivation  and  some- 

times several  years"  cropjiing  of  the  soil  before  planting  has 
been  practiced,  with  cultivation  between  the  widely  set 
rows  of  trees  afterward.  It  is  questionable  whether  this  is 
necessary  or  even  desirable.  Cultivation  may  be  avoided  by 
dense  planting.  To  establish  forest  conditions  must  be  the 
first  aim  of  the  forest -planter. 
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Forest  conditions,  as  found  in  tlic  n,-iliirid  forest,  consist 
in  dense  growth,  mixed  growth,  nndergrowth.  Hy  so  much 
as  any  one  of  these  conditions  is  deficient  or  lacking,  by  so 
much  is  tlie  forest  short  of  tlie  ideal.  Reduced  evapora- 

tion is  forest  condition.  Shade  reduces  evaporation.  Dense 
growtli  furnislies  not  only  straiglit  clear  timber,  hut  shade. 
Mixed  growtli  alone  can  preserve  a  continnous  shade  fcji'  a 
long  time.  Undergrowtli  assists  in  keeping  the  ground 
.shaded. 

Natural  regeneration  or  reproduction  is  practiced  wliere 
natural  growth  of  desirable  kinds  exists,  either  by  a  new 
growth  of  sprouts  or  slioots  from  the  stump  or  stool  or  from 
the  seeds  sown  by  the  old  trees.  The  former  method,  re- 

production by  shoots,  is  called  the  coppice  system  (German 
Niederwald;  Fr.  taillis).  It  is  applicable  only  to  such  kinds 
as  have  the  capacity  of  readily  sjirouting ;  the  conifers  are 
thei'efore  excepted.  Some  broad-leaved  trees  also  do  not 
sprout  readily  enough  to  admit  of  tlieir  management  in  the 
coppice  system.  Shoots,  while  growing  more  rapidly  tlian 
seedlings  at  first,  relax  sooner  and  remain  comparatively 
short.  This  system,  therefore,  is  fit  for  the  production  of 
firewood,  tie.s,  posts,  hoop-poles,  and  wood  of  small  dimen- 

sions only  ;  also  for  tan-bark  purposes  or  for  mere  soil  cover. 
The  eo])pice  should  not  be  allowed  to  gi-ow  longer  than  tliirty 
or  at  the  longest  forty  years,  since  with  longer  rotation  the 
stocks  or  stools  lose  their  reproductive  power  too  soon  ;  deep 
rich  soil  and  a  mild  climate  are  most  favorable  to  the  main- 

tenance of  reproductive  power.  Cutting  is  best  done  in  spring 
before  buds  start,  should  never  be  done  during  heavy  frost ; 
the  ciit  should  be  smooth  and  as  low  as  possible  in  order  to 
reduce  liability  to  injuries  and  induce  formation  of  new  inde- 
)iendent  roots  from  the  slioots.  If,  when  cutting  the  cop- 

pice at  the  age  of  from  ten  to  twenty  years,  some  trees  are 
left  to  grow  to  larger  size — standards — thus  combining  tlie 
coppice  with  the  timber  forest,  a  system  results  which  the 
Germans  call  Mittelwald  (Fr.  taillis  sous  futaie),  and  which 
may  be  translated  standard  coppice,  a  system  which  offers 
many  advantages  where  inferior  firewood  can  be  dispcwed 
of.  and  especially  for  smaller  forest  areas  where  more  spe- 

cial attention  can  be  given  to  the  treatment  of  tlie  stand- 
ards, to  avoid  their  unwelcome  brandling.  The  coppice 

gro«i:h  must  be  made  up  of  deciduous,  shade-enduring 
kinds  with  considerable  reproductive  power;  the  standards 
should  be  of  less  shady  kinds,  that  produce  desirable  mate- 

rial. The  coppice  is  cut  several  times  before  the  standards 
are  reaily  for  use.  The  timber  forest  or  seedling  forest 
(German  Ilochicald;  Fr.  futaie),  in  which  it  is  proposed  to 
grow  trees  to  full  maturity  tor  lumber,  is  reproduced  entire- 

ly by  seed  from  mother  trees,  or  planting  after  the  old 
growth  has  been  cut.  The  latter  method,  which  appears  the 
simplest,  had  become  of  very  general  practice  in  Europe,  in 
many  cases  with  rather  unsatisfactory  results  in  the  end, 
through  desiccation  of  the  soU  and  enormous  increase  of  in- 

sect pests  on  large  sun-warmed  clearings.  Hence  a  return 
to  the  natural  regeneration  syst-eins  from  seed  trees  has  be- 

gun, so  that  the  following  statement  can  be  given  as  a  guid- 
ing rule : 

Forestry  in  a  wooded  country  means  hai-vesting  the  wood 
crop  in  such  a  manner  that  the  forest  will  reproduce  itself 
in  the  same  if  not  in  superior  composition  of  kinds.  Re- 

production, then,  is  the  aim  of  the  forest  manager,  and  the 
difference  between  the  work  of  the  lumberman  and  that  of 
the  forester  consists  mainly  in  this :  that  the  forester  cuts 

his  trees  with  a  view  of  securing  valuable  repi'oduction, 
while  the  lumberman  cuts  without  this  view,  or  at  least 
without  the  knowledge  as  to  how  this  reproduction  can  be 
secured  and  directed  at  will.  The  efficient  forest  manager 
requires  no  other  tool  than  the  ax  and  saw — the  planting 
tools  being  needed  only  to  correct  his  mistakes — but  he  uses 
them  differently  from  the  lumberman. 

There  are  two  systems  of  natural  regeneration  by  seed 
possible,  namely,  the  system  of  echelons  (German  Randbesa- 
mung,  Coulissenschlag ;  Fr.  coupe  par  bandes  alternes),  in 
which  strips  are  cleared  and  a  neighboring  growth  of  seed 
trees  left  to  supply  the  seed  for  reproduction,  and  the  system 
of  regeneration  under  nurses  or  shelter-woods,  leaving  a  cer- 

tain number  of  seed  trees  scattered  over  the  area  on  which 
the  timber  is  to  be  regenerated,  gradually  removing  them  as 
the  young  growth  requires  more  light.  This  is  the  manner 
in  which  the  primeval  forest  regenerates  itself  if  left  alone, 
old  trees  falling  and  young  growths  starting  in  the  breach. 
Man  merely  brings  method  into  this  process  of  regeneration. 
In  the  latter  system  various  methods  are  practiced,  which 
are   distinguished  as  the  "method  of  selection"  ((jerman 

Fehmelbetrieh,  Plant ervahl :  Fr.  jardinage),  or  the  "group 
method  "  (German  Loecherliieli),  when  the  mature  trees  over 
the  entire  forest  area  are  laken  out  irregularly  in  single  in- 

dividuals or  group.s.  the  gradual  regeneration  also  taking 
place  irregularly  and  in  small  patches,  when  the  forest  eon- 

tains  always  trees  of  all  ages;  and  the  "compartment  meth- 
od" (German  Fehiiielschlag ;  Fr.  mode  dcs  irlairries),  when 

the  process  of  regeneration  is  concentrated  u|Kin  a  given 
portion  of  the  forest  area,  a  comjiartment,  so  that  in  a  few 
years  the  old  growth  is  replaced  altogether  by  an  even-aged 
young  crop.  In  both  these  methods  the  consideration  of  the 
relative  need  of  light  or  shade  by  the  different  species  at 
different  stages  of  development  is  the  guiding  jirinciple  in 
the  manipulations,  so  that  forest  managenicnt  may  be  .said 
to  be  a  management  of  light  conditions.  It  is  also  necessary 
to  keep  iu  mind  that  most  or  many  of  our  most  valuable 
trees  do  not  bear  seed  every  year,  at  least  not  plentifully,  and 
hence  the  cutting  must  be  done  with  reference  to  the  seed 

years. 
The  method  of  echelons  is  applicable  for  species  with  light 

or  winged  seeds,  which  the  winds  can  easily  scatter  over  the 
clearing,  and  for  light-needing  sjiecies.  which  can  dispense 
with  the  protection  that  the  mother  trees  give  to  the 
young  growth.  The  method  of  coiii]iartment  regeneration 
is  used  with  species  which  either  can  endure  or  require  in 
their  early  stages  of  development  the  cover  of  the  mother 
trees.  Three  stages,  occupying  longer  or  shorter  time  ac- 

cording to  soil,  climate,  species,  and  other  conditions,  ap- 
pear in  this  manipulation  of  cutting  for  reproduction,  and 

together  are  called  tlie  regeneration  period. 

First,  "  preparatory  cuttings  "  occupy  several  years  before 
the  expected  seed  year.  These  consist  in  taking  out  unde- 

sirable species  which  are  not  to  be  reproduced,  and  tliinning 
the  mother  trees  to  an  even  stand,  allowing  liglit  and  air  to 
penetrate  to  the  soil  sufficiently  to  fully  decompose  the  raw 
humus  and  form  a  good  seed  bed. 
When  the  seed  year  appears,  an  even  crown  cover  must 

have  been  secured,  liaving  left  about  0-4  of  the  normal  num- 
ber of  trees  per  acre  evenly  distributed  over  the  area  to  be 

regenerated.  A  failure  of  the  seed  cro]i  sometimes  requires 
waiting  for  another  seed  year.  When  the  seedlings  have  ap- 

peared the  third  stage  begins,  that  of  "cutting  for  light," 
with  a  gradual  removal  of  the  mother  trees,  as  the  seed- 

lings require  more  light,  the  wliole  jieriod  of  regeneration 
occupying  from  five  to  ten  or  even  twenty  years.  Various 
modifications  of  this  as  weU  as  of  the  nextrnethod  are  prac- 

ticed. Whore  the  natural  sowing  fails,  the  fail-places  must 
be  )ilanted  by  hand.  The  group  method  differs  only  in  the 
smaller  extent  of  the  area  brought  under  regeneration.  The 
method  of  selection  is  the  most;  natural  and  most  conserv- 

ative, as  well  as  the  oldest ;  almost  entirely  abandoned  for  a 
time  on  account  of  itsniany  drawbacks,  it  has  recently  come 

again  into  more  general  practice.  It  is  the  method'  which the  lumbei'man  unconsciously  jiractices  as  he  culls  out  the 
desirable  material,  only  that  he  fails  to  consider  the  needs 
of  the  aftergrowth.  Requiring  considerable  individual  at- 

tention in  all  parts  of  the  forest,  it  is  [lerhaps  more  appli- 
cable to  smaller  areas,  while  the  more  schematic  compart- 
ment method  deserves  first  place  in  forests  of  gi-eater  extent. 

Besides  these  typical  methods  there  are  in  use  more  or  less 
developed  modifications  and  combination  methods,  such  as 
the  so-called  double  rotation  timber  forest,  where  a  greater 
or  smaller  number  of  trees  arc  held  over  for  a  second  rota- 

tion to  make  large-sized  timber;  the  method  of  "under- 
growing  for  light  accretion"  (Liclitungshetrieb  mit  Vnterbau) 
to  secure  heavier  dimensions  where  the  forest  of  forty  or 
sixty  years  of  age  is  severely  thinned,  and  to  maintain  fa- 

vorable soil  conditions  an  undergrowth  of  shady  kinds  is 
established  underneath  the  older  timber;  the  combination 
of  coppice  with  agricultural  crops,  known  as  Ilackwald  in 
Germany,  and  practiced  largely  in  France  under  the  name 
of  sartage,  when  the  soil  is  given  up  to  field  crops  for  a  few 
years  after  cutting. 

Improveine7it  Cuttings,  and  Tliinnings. — After  the  young 
growth  is  established  it  becomes  desirable  to  aid  its  most 
advantageous  development.  This  is  done  by  a  judicious 
thinning  out,  so  as  to  preserve  a  proper  density  of  the  crop, 
two  principles  being  the  guides,  namely,  not  to  expose  the 
soil  to  sun  and  wind  too  much  at  any  time,  and  to  give  suf- 

ficient light  for  rapid  and  vigorous  development  of  the  trees 
without  permitting  the  formation  of  undesirable  low  branch- 

ing. Prevention  of  the  latter  is  preferable  to  cure  by  prun- 
ing. This  is  rather  expensive,  and  the  results  are  not  always 

satisfactory.    The  first  tliinning  may  be  done  when  the  trees 
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are  fit  for  hoop-poles,  rpiiioviiijj  tlio  less  desirable  f;''')"'' '' ; 
afterward  the  golden  rule  is  to  return  often  and  not  to  thin 
too  severely. 

Forest  prnli'ction  is  especially  neeiled  aKainst  fire  and 
insects.  Running  fires  destroy  the  vegetable  nwiuld  and 
undcjrbnish ;  top  fires  lay  low  the  trees.  To  reduce  this 
dangiT  not  only  great  care  in  the  use  ot  fire  is  required,  but 
in  order  to  confine  and  control  any  that  luis  started  the 
forest,  especially  in  the  pineries,  is  divided  into  blocks  and 
compartments  by  cleared  rides  or  roads  regularly  laid  out 
and  crossing  each  other,  kej)!  clear  of  underbrush,  ])roceed- 
ing  from  which  the  fire  may  be  fought.  Uiuining  fires  are 
beaten  out  with  brush,  checked  by  ditching  or  liy  counter- 
fires;  top  fires  are  .stupped  by  felling  strips  of  timber,  and 
thus  preventing  further  .-ijireading. 

Caterpillars  destroy  the  foliage  of  healthy  trees,  the  larva; 
of  beetles  destroy  the  wood  and  the  buds  of  young  trees, 
and  injure  the  roots  of  young  growths.  Many  methods  of 
defense  are  practiced,  the  annual  outlay  for  which  by  the 
Prussian  Government  forests  averages  $60,000  per  year. 
Prevention  again  is  better  than  cure.  It  consists  in  grow- 

ing mixed  forests,  and  keei>ing  them  as  shady  as  possible. 
ExpUiifdfion  consists  in  tlie  proper  felling  and  most  eco- 

nomical adaptation  of  the  various  woods  and  dimensions  to 
their  most  profitable  use,  ])roviding  means  of  transportation, 
etc.  A  good  road  system  well  laid  out  and  well  kept,  sup- 

plemented by  other  means  of  transportation,  is  the  keynote 
of  profitable  forestry,  for  only  where  all  material  can  be 
readily  marketed  does  the  cost  of  production  and  the  de- 

sired interest  on  tlic  capital  result.  The  harvesting  of  by- 
products, which  sonu'times,  as  in  the  case  of  tan-bark  in  the 

tan-oak  coppice,  becomes  the  main  product,  also  requires 
special  attention. 

History  and  Sfafis/ics. — The  history  of  the  forest  has 
been  the  same  in  all  [)arts  of  the  world,  progressing  accord- 

ing to  the  cultural  develoj)ment  of  the  people.  First  it  was 
valued  as  the  harbnr  of  game;  then  it  appeared  as  an  im- 

pediment to  agricultural  development,  and  relentless  war 
was  waged  against  it ;  then  the  value  of  its  stores  made  it 
an  object  of  greedy  exploitation,  and  only  in  a  highly  civi- 

lized nation  does  the  idea  of  the  relation  of  forests  to  the 
present  and  future  welfare  of  the  community  lead  to  a 
rational  treatment  of  the  forest  cover  and  the  application 
of  the  principles  embodied  in  the  science  of  forestry.  Mod- 

ern forestry,  such  as  is  more  or  less  practiced  now  by  all 
European  people,  is  of  nuidern  and  mainly  Teutonic  origin. 
There  existed  some  knowledge  as  to  the  nature  of  forest 
growth  and  the  advantages  of  its  systematic  nse  among  the 
Romans  and  Greeks.  The  consecration  of  forests  to  the 

gods  may  be  considered  as  a  means  to  prevent  their  devasta- 
tion. Ancus  Martius,  the  fourth  King  of  Rome  (about  64 

B.  c),  claimed  the  forests  as  a  piddic  domain,  and  placed 
them  under  special  officers;  later,  under  the  reiiublic,  they 
were  in  special  charge  of  the  consuls.  Subsequent  wars, 
however,  seem  to  have  wiped  out  not  only  the  administra- 

tive features,  but  most  of  the  forests  themselves. 
To  Germany  in  the  first  and  Prance  in  the  second  place 

belongs  the  palm  for  the  beginning  as  well  as  for  the  sci- 
entific development  of  I'ational  forestry  systems.  The  first 

attempts  in  this  direction  seem  to  antedate  even  Charle- 

magne's time.  At  the  end  of  the  eighth  century  the  "  ban 
forests "  (foresta)  had  been  established — i.  e.  woods  in 
wdiich  the  king  had  the  right  reserved  to  exercise  the  chase. 
(Afforesting  and  disafforesting  are  terms  having  reference 
to  the  establishment  and  discontinuance  of  such  forests.) 
After  a  time  favored  vassals,  ecclesiastics,  and  others  had 

such  rights  reserved  for  them,  and  gradually  the  "  forest " 
included  not  only  woods  but  fields  and  other  open  territory, 
and  under  the  plea  of  guarding  the  chase  regulations  in 
the  use  of  the  wood  were  enforced.  But  long  Ijefore  this 

those  communistic  villagers,  aggregated  in  the  "  Mark,"  had 
themselves  regulated  the  methods  of  using  the  communal 
forest.  These  regulations,  originating  among  a  crude  peo- 

ple six  or  seven  centuries  ago,  were  indeed  wise  and  rational 
when  compared  with  the  irrational  methods  pursued  at  the 
present  time  in  the  U.  S.  The  amount  of  wood  to  lie  har- 

vested was  determined  beforehand,  the  better  kind  of  tim- 
ber being  more  economically  cut.  For  firewood  tlie  dry 

and  inferior  timber  was  assigned.  Charring,  Ijoxing  for 
resin,  etc.,  were  carried  on  under  precautions.  The  number 
of  swine  to  be  allowed  in  the  oak  or  beech  forests  was  de- 

termined according  to  the  nuist.  The  damage  by  sheep  and 
goats  was  recognized,  and  their  pasturing  in  the  woods  pro- 

hibited as  early  as  11.58.    Even  an  arbor  day  was  anticipated 

in  some  parts,  each  man  having  to  plant  under  supervision 
of  the  appointed  forester  a  number  of  trees  proportionate 
to  liis  eonsuiniition  ;  in  1868  the  city  of  Nuremberg  began 
reforestation  on  a  larger  .scale  with  conifers,  which  was 
imitated  by  other  communities  ;  and  in  ]4i)l  a  regular  arti- 

ficial reforestation  by  annual  sowings  of  oak  was  under- 

taken by  the  community  oi  Seligcnsta<lt.  'i'ln:  enil  of  the fifteenth  century  also  witnesseil  (juite  a  systematic  regula- 
tion of  the  annual  cuttings  by  the  communal  authorities, 

the  cities  and  villages  having  increased  their  holdings  by 
large  forest  jiroperties  given  by  or  bought  from  the  kings 
and  princes,  and  also  fully  organized  administrations  of  the 
forests  belonging  to  the  latter  were  instituted.  The  law 
punished  with  heavy  penalties  trespasses  of  all  kind.s.  The 

Thirty  Years'  war.  which  extirjiated  many  of  the  villages 
and  cities,  and  other  causes  increased  tlie  holdings  of  the 
princes  and  nobility,  and  gradually  the  communal  forest 
wa.s  to  a  large  extent  supplanted  by  the  royal  and  lordly 
forest,  or  (by  partition)  by  private  forest  of  the  farmers. 
These,  however,  remained  encumbered  with  servituiies — i.  e. 
right  of  adjoiners  to  certain  use  of  the  forest  and  its  prod- 

ucts— for  which  use  counter.service  was  demanded,  such  as 
aid  in  extinguishing  fires,  dropping  and  hauling  of  wood,  or 
other  assistance  in  forest  cultui-e.  Fires  devastated  large 
areas  in  the  seventeenth  and  eighteenth  centuries,  and  a 
period  of  neglect  and  bad  management  reduced  the  forest 
area  to  poor  conditions,  upon  which  the  many  regulations 
and  orders  of  the  princes  against  devastation  had  little  ef- 

fect. Under  these  circumstances  the  development  of  the 
technical  part  of  forestry  was  naturally  slow.  Yet  many 
methods  of  forestry  practice  still  existing  in  modified  forms 
date  from  the  beginning  of  the  eighteenth  century,  while  in 
the  latter  part  of  the  same  century  the  foundation  for  the 
present  system  of  management  and  policy  was  laid,  and 
forestry  science  in  all  directions  built  up  with  remarkable 
activity,  becoming  one  of  the  branches  taught  at  several 
universities,  besides  a  number  of  special  forestry  schools. 
Yet  the  forest  conditions  in  the  beginning  of  the  nineteenth 
century  were  deplorable,  and  the  same  reformatory  move- 

ment now  beginning  in  the  U.  S.  was  necessary  to  bring 
about  the  improvement  of  modern  times.  Among  the  most 
active  writers  of  that  time  and  as  fathers  of  modern  fores- 

try may  be  named  G.  L.  Ilartig.  whose  treatise  on  sylvi- 
cidture,  the  first  forestry  book  on  a  scientific  basis,  is  still 
autliority  in  many  directions.  II.  von  Cotta,  F.  W.  L.  Pfeil, 
Hundeshagen.  Konig,  and  Carl  Heyer. 

At  the  beginning  of  the  nineteenth  century  forest  prop- 
erty comprised  three  classes :  first,  the  forests,  formerly 

princely,  which  have  become  state  property ;  second,  those 
remaining  the  private  property  of  royalty,  private  individ- 

uals, or  institutions ;  and,  third,  the  oomraimal  forests,  be- 
longing to  cities,  towns,  villages,  or  merely  associations. 

The  first,  representing  about  3.5  per  cent,  of  the  total  forest 
area,  are  entirely  under  the  jurisdiction  and  management  of 
the  state,  with  special  forest  departments;  the  communal 
forests  (about  15  per  cent,  of  the  foi'est  area)  are  under  more 
or  less  strict  supervision  of  the  state  authorities,  with  a 
view  to  preventing  devastation ;  but  the  private  forests,  con- 

taining nearly  50  per  cent,  of  the  total  forest  area,  are 
almost  entirely  without  such  supervision,  yet  from  piiiden- 
tial  reasons  are  generally  managed  systematically  according 
to  conservative  principles.  Lately,  however,  the  fuller 
recognition  of  the  protective  character  of  forest  cover  has 
created  the  tendency  to  restrict  private  owners  from  such 
use  of  their  property  as  may  endanger  adjoining  interests, 
and  at  the  present  writing  (1893)  a  law  is  under  discussion 
to  further  extend  such  restrictions. 

With  well-established  forest  administration  of  Govern- 
ment forests,  with  forestry  schools  or  chairs  of  forestry  at 

universities,  and  twenty  periodicals  devoted  to  forestry  alone, 
Germany  is  the  exponent  of  the  most  advanced  ideas  in  this 
branch  of  economic  science  and  art. 

The  policy  of  the  Government  is  to  increase  its  forest 
area  by  the  acquisition  and  replanting  of  waste  lands,  and 
turning  over  to  agricultural  use  such  tracts  of  forest  land 
as  are  profitably  so  employed,  so  that  finally  the  land  occu- 
jjied  by  forest  growth  shall  in  the  main  represent  such  as  is 
not  useful  except  for  timber  crops.  In  this  direction  there 
were  spent  during  1883-93  over  $3,000,000,  increasing  the 
holding  of  the  state  by  over  200,000  acres,  besides  exchang- 

ing some  30,000  acres.  During  the  same  time  the  Govern- 
ment spent  in  subventions  to  jirivate  enterprises  in  reclaim- 

ing waste  lands  the  sum  of  about  $30,000  per  annum. 
The  following  figures,  from  official  sources  of  the  Prussian 
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forest  administration  for  the  year  1890,  will  serve  to  give 

an  idea  of  the  financial  results  of  a  well-ordered  forestry 

system : 

TABLE     snoWINQ     FINANCIAL    RESULTS     OK    PRUSSIAN    KOREST 

ADiMINISTRATION,    1890. 

Area  :  6,685,768  acres,  including  687,983  acres  not  wooJland. 

Expenditures  for  the  year. 
Administration  : 

Direction,  122  officers         $1.54,350 
District  managers,  681           588,276 
Underforesters,  3,753        1,162,867 
Financial  agents.  114    73,141 
Rangers,  temporary    12,332 
Other  personnel  expenses          1,061,255 

   $3,052,381 

Or  46  cents  per  acre. 
Management : 

Harvesting    $2,266,030 
Building  account    599,834 
Roads  and  waterways    410,102 
Planting  and  cultures    1,230,882 
Sur\'eys    110,226 
Protection  against  insects    60.454 
Sundries    280,973 

    $4,958,501 

Or  74  cents  per  acre. 
Various : 

Forestry  schools  and  experiments          $48,131 
Purchase  of  waste  lands          ;i04,156 
Sundries          134,682 

       $786,969 

Or  12  cents  per  acre.    
Total  expenditure      $8,797,691 

Or  $1.32  per  acre. 

Revenues  for  the  year. 
Wood: 

962,.S00,00O  feet  B.  M.  saw-timber  at  $10.32  average.     $9,931,000 
2,074,830  cords  of  wood  at  $3.70  average         6,224,497 
17,930  cords  tan-bark  at  $3    66,341 

$16,232,738 
By-products         1,036,773 
Game    84,056 
Sundries    389,243 

Total      $17,632,810 
Or  $2.63  per  acre. 

Net  revenue       $8,835,119 
Or  $1.31  per  acre. 

Saw-timber  represents  45  6  per  cent,  of  total  wood  product,  and 
6r6  per  cent,  of  total  money  yield,  the  total  wood  production  (annual 
accretion)  being  round  280,(100,000  cubic  feet,  or  about  46  cubic  feet 
per  acre  of  woodland,  worth  5  8  cents  per  culjic  foot. 

In  France,  in  early  times,  the  same  communal  conditions 

and  usages  existed  as  in  Germany,  and  the  progress  in  the 

until  the  famous  onliiiiuice  of  ('(jibert  in  1(10!),  under  which, 
France  was  divided  into  forest  districts,  and  with  a  reorgan-^ 
ization  of  the  administration  in  a  severe  manner  the  cutting; 

(m  private  as  well  as  public  forest  lands  was  regulated. 

This  organization  la-sted  until  17!)().  During  the  eighteentli 

century  forestry  matters  were  dis<'ussed  by  such  well-known 
scientists  as  R(iaumur,  Duhamel,  15uffon,  who  about  1774 

first  advocated  the  advantages  of  thinning.  The  Revolution 

opened  wide  its  doors  to  the  destructive  ek^ment,  and  llie 

damages  which  France  is  now  working  to  repair  date  largely 

from  those  times.  Naix^leon  revived  the  forest  administra- 

tion in  1801,  but  the  present  system  came  into  practice  onlv 

with  the  forest  code  of  1827  as  an  outcome  of  Lorentz's 
studies  in  Germany.  The  establishment  of  a  forest  schook 

at  Nancy  in  1824  must  also  be  credited  to  the  exertions  of 

this  man.  Later  laws  (1860-82)  establish  the  cases  in 

which  the  state  may  interfere  with  private  forest  proper- 

ty, and  have  reference  especially  to  reforestation  of  moun- 
tains. 

The  territory  directly  injured  by  the  torrents  resulting 
from  forest  devastation  comprised  about  8,000,000  acres  of 

tillable  land.  Some  .f  10,000,000  have  been  spent  so  far  to. 
reforest  and  resod  the  denuded  mountain  sides,  while  nearly 

$40,000,000  more  are  estimated  necessary  to  put  in  proper- 
condition  the  800,000  acres  needing  reforestation. 

Austria  and  Switzerland  stand  next  to  Germany  and 

France  in  the  development  of  a  well-established  forest  policv- 
Italy  has  a  forestry  school  at  Vallombrosa,  and  Government 

forest  administration.  An  excellent  law  compelling  reforest- 

ation of  denuded  mountain-slopes  was  passed  in  1890.  Spain 

and  Greece  have  less  developed  forestry  systems.  In  Eng- 

land, although  with  William  the  Conqueror  the  idea  of  the- 

forest  as  a  territory  reserved  tor  the  king's  chase  was  im- 
ported, forestry  proper  has  received  Viut  little  attention^ 

There  was,  however,  instituted  during  the  years  1847  to 
1864  a  forestry  service  for  India,  and  a  forest  school  iir 

Cooper's  Hill,  England,  in  1885,  and  lately  more  activity  in 

forestry  matters  appears.  The  forests  of  the  crown  are"  in- 
differently managed,  but  private  owners,  especially  in  Scot- 

land, apply  better  methods  to  their  holdings.  Tlie  British 

colonies  in  Australia  and  lately  in  Africa  have  organized 

forest  administrations.  Norivay  and  Sweden  have  but  im- 

perfectly developed  forestry  practice.  In  Russia  a  Govern- 
ment forest  administration  and  several  schools  exist.  Even, 

China,  Japan,  and  Korea  have  developed  forestry  systems,, 

and  at  Tokio  University  forestry  is  one  of  the  branches- 

tauglit. 

COMPARATIVE  AREAS  OF  FARM,  FOREST,  AND  OTHER  LAND  IN  THE  UNITED  STATES  AND  IN  EUROPE. 

United  States.. 

Germany   
Austria   
Switzerland. . . 
Italy   
France   
Belgium   
Netherlands . . 
Great  Britain . 
Denmark   
Sweden   
Norway   
Russia   
Turkey    
Greece   
Spain   
Portugal   

Europe        2,409,757,701 

Acres. 
7.50,000,000 
1.3.3, 

153, 
10, 

63. 

130, 

9. 

109, 
78, 

1,.336, 
130. 

12, 
125, 
32 

,492 
044 
099 

066 662 

,625 
710 

,866 
825 

,783 
,007 
,607 
,347 

,894 ,700 

,974 

A^cultural  soil 
in  actu:il  use  (!d 

U.  S.  300,000,000 

Forest  (in  U.  S, 

500,000,000 
acres). 

Per  cent. 
1710 

60-76 W-70 

32  00 
65  00 

63-35 
78-43 
59-39 
60  65 
67-97 
10 -.50 

2-70 

.3000 

30  00 

16-00 

44-30 5000 

35-95 

Per  cent. 
3500 

25-62 31 -.30 

18-80 
20-(X) 

17-70 12-00 

5-97 

3-23 4-61 

*39-.50 

•30-64 

38  00 
34  00 

11-80 
16-30 5  00 

Waste  or  uooccupiet), 

but  capable  of  (,ro- duction  (in  U.  S. 

800,000,000  acres). 

Per  cent. 
45-70 

31-29 

9-70 

800 
2000 

7-78 

13-50 

3-20 

23-23 
30-35 

17-27 40-87 

53-68 27-42 

37-91 
27 -.50 
2500 
3000 

25-79 

Roads,  water,  and  land  incapable 

Oi  production. 

Acres. 
160,000,000 

5,2.35.519 
9,229,311 
2,993,490 
4,589,821 

7,108.713 462,837 
937,782 

4,564.121 
958,5.39 9,971.135 

10.163,387 
61.316,807 
23,569.351 

5.536.2.52 

18,066.459 
3,440.759 

168,044,190 

Per  cent. 

914 

3-92 
6-00 

29-30 

7  22 5  45 

6 -.37 

11-51 5  87 
1015 9  13 

12-98 

4-58 

18-09 
44  70 

14-40 1500 

i-97 

Agricultural soil  per  capita. 

Acres. 
600 

109 

2-35 

119 

1-48 2-25 

1  06 

1-25 

1.38 

3-35 2-69 

117 

5-43 
1-73 

1.36 

2-32 
2-45 

279 

Forest  per 

capita. 

Acres. 

9-8 

0-79 

1  33 

0-69 

0-47 0-62 
0-17 
0-12 0-07 

0-22 

9-75 

13  19 

6-89 

307 

1-01 
1-23 
0-25 

2-45 

*  The  most  recent  returns  reduce  the  percentage  of  forest  in  Sweden  and  Norway  to  34  and  26  per  cent,  respectively. 

development  of  forestry  is  similar.  After  various  ordinances 

issued  by  the  kings  from  time  to  time,  regulating  the  use  of 

forests,  among  which,  that  of  Philip  August  in  1219,  a  defi- 

nite "administration  of  forests  and  w.aters"  was  instituted 
in  1.346  by  Philip  VI.,  and  a  tribunal  for  forestry  cases  estab- 

lished in  the  Table  de  3Iarbre,  which  was  much  abused  for 

extortions,  especially  under  Henry  II.  Under  Charles  IX. 

control  over  private  forest  projierty  was  considerably  ex- 

tended. Henry  IV.  (1.589)  strove  in  vain  to  bring  "order into  the  management :  forest  devastation  remained  the  rule 

The  figures  given  in  the  above  table,  so  far  as  they  re- 
late to  other  countries,  are  taken  from  European  statistical 

tables,  based  upon  the  state  of  things  existing  in  1880.  No 

such  exact  figures  can  be  given  for  the  U.  S.  In  the  esti- 
mates and  approximations,  given  in  round  numbers,  neither 

Alaska,  the  Indian  Territory,  nor  Indian  reservations  are  in- 

cluded, tlie  forest  condition  of  these  not  having  been  ascer- 
tained. The  forest  area  is  taken  from  an  estimate  made  by 

the  forestry  division  of  the  U.  S.  Department  of  Agriculture 
in  1885.    For  the  amount  of  farm  land  under  cidtivation,  as 
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vit'.W  as  i'oi'  iiiK)CC'Ui)iiMl  anii  waste  land,  wlietlicr  caiialile  uf 
pi'olitalile  use  or  otiici'wise.  reliance  lias  been  placed  upon 
the  census  returns.  The  per  capita  estimates  are  made  ujjdu 
the  basis  of  population  in  18H0,  viz.,  oO.OOll.OOO. 

Reliable  statistics  for  the  V.  S.  are  alisent,  ImiI  the  situa- 

tion may  be  briefly  sunuuarized  as  follows:  'J'he  estimated 
area  of  woodlands  comprises  in  round  numbers  .")(M).U()(),('II() 
acres,  or  25  per  cent,  of  the  total  land  area:  the  annual  (-on- 
sumption  of  wood  of  all  description  is  in  the  neighborhood 
of  22,01)0,000,(100  cubic  feet,  of  which  the  larger  part,  over 

80  per  cent.,  is  firewood  ;  the  value  of  all  forest  jproducls  in- 
creased from  inOO.OOO.OOO  in  1860  to  over  1 1,000,000,000  in 

1890.  The  exportations  of  forest  products  and  manufactures 
of  wood  in  18!)0  amounted  to  $46,006,781,  with  importations 
to  the  amount  of  $18,(!;i4,273.  Forest  fires  ilestroy  ainmally 
thousands  of  square  miles  of  standing  timber,  or  destroy  the 
forest  cover.  The  U.  S.  Government  retains  about  50,000,- 
•600  acres  of  woodlands,  mostly  situated  in  the  Western 
mountain-ranges,  and  without  administration,  excepting 
some  regulations  by  the  land-office. 

Apparently  the  forest  jwlicy  of  the  Government  has  been 
to  get  rid  of  tlu'  laml  and  that  of  the  people  to  get  rid  of 
the  timber.  The  first  forest  reservations  from  the  public 
domain,  for  forest  purposes  in  jjart,  were  made  in  1891.  No 
administration  of  these  is  as  yet  provided.  In  the  Depart- 

ment of  Agriculture,  however,  there  exists  a  bureau  of  re- 
search and  advice  without  administrative  functions  called 

the  division  of  forestry.  The  only  State  attempting  a  man- 
agement of  its  public  woodlands  is  New  York  with  a  forestry 

eomraission  exercising  control  over  the  Adirondack  forest, 
some  700,000  acres  in  extent,  an  area  which  is  to  be  extend- 

ed. Forestry  commissions  exist  in  various  States,  but  mostly 
of  an  advisory  character.  No  real  forest  management  by 
private  owners  seems  to  exist.  Rapid,  wasteful,  and  unsys- 

tematic exploitation  is  the  rule.  Forcs-t-planting  on  a  small 
scale  and  with  only  partial  success  has  been  practiced  mainly 
in  the  treeless  plains,  the  Government  until  lately  encourag- 

ing such  by  the  granting  of  proportionate  areas  of  land,  in 

fee  simple,"  under  the  so-called  Timber  Culture  Act,  now repealed. 
Other  means  of  encouraging  a  more  rational  use  of  the 

forest  resources  consist  in  the  establishment  of  arbor  days, 
now  celebrated  in  almost  every  State,  the  formation  of 
societies,  among  which  the  American  and  the  Pennsylvania 
Forestry  Associations  are  most  active  in  trying  to  change 
the  forest  policy  in  the  V.  S.  and  to  introduce  more  rational 
systems.  Instruction  on  forestry  matters  is  being  given  at 
various  agricultural  colleges.  B.  E.  Fernow. 

Forey,  fo'ra',  6lie  Frederic  :  general :  b.  in  Paris, 
France,  Jan.  10,  1804.  He  was  educated  at  the  militai-y 
school  of  St.  Cyr  ;  distinguished  himself  in  Algiers  ;  became 

general  in  1848.  and  took  an  active  part  in  the  coup  d'Hat  of Dec.  3,  1831.  In  the  Russian  and  Italian  wars  he  held  im- 
portant commands.  In  Aug.,  1859,  he  was  made  senator, 

and  in  July,  1862,  was  placed  in  command  of  30,000  men 
destined  for  the  invasion  of  Mexico.  Landing  at  Vera  Cruz, 
Sept.  27,  he  issued  a  conciliatoiy  proclamation,  but  shortly 
after  ordered  the  sequestration  of  goods  of  those  who  op- 

posed the  French.  Puebla  surrendered  after  a  severe  siege, 
May  17.  1863,  and  he  occupied  Mexico  city  soon  after,  form- 

ing a  provisional  government.  On  July  2  he  was  made 
marshal  of  France.  In  Oct.,  1863,  he  turned  over  the  com- 

mand to  Bazaine,  and  after  a  short  diplomatic  visit  to  the 
U.  S,  returned  to  France.     D.  in  Paris.  June  20.  1872. 

Herbert  H.  Smith. 

Fovfait.  forfa',  Pierre  Alexandre  Laurent  :  engineer; 
b.  at  Rouen.  France,  in  1753;  studied  mathematics  and  hy- 

drography, in  which  departments  he.  won  several  prizes  of- 
fered by  the  academy  of  his  native  city ;  and  in  1783  ob- 

tained an  appointment  as  engineer  in  the  navy  by  the 
influence  of  the  Due  de  Penthievre.  He  distinguished 

himself  before  Cadiz  and  at  Brest,  published  several  scien- 
tific treatises  (Sur  Us  vers  mnrt'ns.  Siir  tive  machine  propre d  curer  et  creuser  les  canaux,  rivieres  et  ports,  etc.),  and 

was  charged  with  the  construction  of  large  transport-vessels 
destined  to  run  regularly  between  France  and  her  colonies. 
Elected  a  member  of  the  Legislative  Assembly  in  1791,  he 
had  a  seat  in  the  connnittee  on  naval  affairs  and  exercised 

great  influence  on  its  proceedings.  But  he  had  little  sym- 
pathy with  the  Revolution  ;  he  was  not  re-elected,  and  he 

was  even  imi)risoned  for  a  short  time  as  suspected.  The 

Dii'ectory,  however,  again  employed  him,  and  charged  him 
with  the  construction  of  the  so-called  Seine  boat.     (See  his 

lielalions  des  experiences  faites  sur  la  nariffiilion  di-  In 
Seine  in  the  Irmwact ions  of  the  Institute,  1798.)  Willi 
Napoleon  he  was  for  a  long  time  a  great  favorite,  and  he 
was  at  the  head  of  the  preparations  for  an  invasion  of  Eng- 

land ;  but  after  the  Peace  of  Amiens  he  resigned  his  jiosi- 
tion  in  the  navy,  and  shortly  after  he  retired  into  private 
life.  Besides  the  above-mentioned  treatises,  he  published  a 
great  number  of  papers  on  military  and  civil  engineering  in 
various  scientific  periodicals,     i).  at  Rouen,  Nov.  8, 1807. 

•  Forfar,  Forfarshire,  or  Angus :  a  maritime  county  of 
Scotland  ;  bounded  by  the  German  Ocean,  the  Frith  of  Tay, 
Kincardine,  Aberdeenshire,  and  Perthshire.  Area,  880  sq. 
miles.  Its  surface  is  very  varied,  ranges  of  hills,  the  .Sidlaw 
and  the  Oatlaw,  alternating  with  valleys,  the  Vale  of  Strath- 
more,  and  tlie  plain  along  the  Tay,  and  its  soil  is  fertile  and 
well-watered  by  the  Tay,  the  North  and  South  Esk,  and  the 
Isla.  The  climate  is  mild  and  favorable  toagricidtural  pur- 

suits. The  manufacture  of  coarse  linen  is  a  very  important 
industrv  in  which  many  thousands  find  cnii)loymeut.  Pop. 

(1891)  277.788. 
Forfar:  town;  capital  of  Forfar.shin^,  Scotland;  situ- 

ated in  the  Vale  of  Strathmore;  14  miles  N.  N.  E.  of  Dun- 
dee (see  map  of  Scotland,  ref.  9-1).  It  has  important  manu- 

factures of  iieavy  shoes  and  coarse  linens,  and  is  connected 
with  Aberdeen  by  the  Scottish  Jlidland  Junction  Railwav. 
It  has  fine  imblic  buildings.     Pop.  (1891)  12,844. 

Forfeiture  [from  0.  Fr.  forfeture.  forf allure  <  Low  Lat. 

forisfiiclu'ra.  deriv.  of  fcrisfficere.  act  beyond,  transgress ; 
fo'rls,  out  of  doors  +  fa  cere,  do,  act]:  a  loss  of  property  to 
the  state  or  an  individual  as  a  penalty  for  the  commission 
of  some  offense.  Forfeiture  is  either  civil  or  criminal.  In 
civil  forfeiture  the  property  passes  into  the  possession  of 
some  individual  who  has  been  injured  liy  the  violation  of 
his  rights  through  some  neglect  or  transgression  of  duty  on 
the  part  of  the  property-owner.  There  are  several  classes 
of  cases  in  which  this  penalty  might  be  incurred  at  common 
law,  and  in  some  of  them  it  is  still  retained.  Thus  in  former 
times  if  an  owner  of  a  limited  interest  in  real  property,  as  a 
tenant  for  life  or  for  years,  attempted  to  convey  a  larger 
estate  than  he  himself  possessed  by  making  a  feoffment  in 
fee  simjjle.  not  only  did  the  grantee  receive  nothing,  but  the 

grantor's  entire  interest  was  forfeited  to  the  reversioner  or 
remainderman.  But  at  the  present  day  this  rule  has  no  ap- 

plication, and  an  excessive  grant  is  operative  as  a  valid 

transfer  of  the  grantor's  actual  interest,  and  of  nothing more.  In  like  manner,  a  tenant  might  forfeit  his  estate  by 
disclaiming  the  title  of  him  under  whom  he  held,  or  the 
commission  of  waste  might  entail  a  like  result  as  the  effect 

of  a  judgment  in  an  action  of  waste.  The  effect  of  dis- 
claiming the  title  would  be  to  enable  the  landlord  to  treat 

the  tenant  as  a  disseizor,  and  thus  to  forfeit  his  estate.  In 
the  U.  S.  the  action  of  waste  has  been  discarded  in  a  num- 

ber of  the  States,  and  even  in  those  which  still  retain  it  an 

action  to  recover  merely  the  damages  sustained  is  more  usu- 
ally brought  than  one  for  forfeiture.  One  veiy  important 

case  of  civil  forfeiture  is  that  which  occurs  when  the  breach 
of  the  condition  in  a  grant  has  been  committed.  The 

gi-antor  may  re-enter  upon  the  premises  and  recover  them 

as  his  own  "property.  (See  Conditiox.)  This  form  of  for- feiture depends  upon  the  stipulations  of  the  parties,  whUe 
other  forms  are  referable  to  rules  of  law  applying  irrespec- 

tive of  any  agreement. 
Criminal  forfeiture,  under  English  law,  was  the  general 

penalty  inflicted  for  acts  of  felony  and  treason,  the  offend- 
er's lands,  chattels,  or  both,  being  confiscated  by  the  crown. 

(See  Felony.)  The  same  penalty  has  been  retained  until 
the  present,  but  with  considerable  relaxation  of  its  former 
severity.  Attainder  for  felony  entails  the  entire  loss  of 
goods  and  chattels,  but,  except  in  the  case  of  murder,  the 
forfeiture  of  the  criminal's  interest  in  lands  in  such  cases 
only  extends  to  the  profits  accruing  during  his  life,  and 
afterward  restoration  of  the  land  is  made  to  relatives. 

When  murder  is  committed  the  right  of  retaining  and  en- 
joying the  profits  of  the  land  continues  in  the  estate  a  year 

and  a  day  after  the  wrong-doer's  death,  with  power  to  com- 
mit waste.  The  only  offense  which  now  results  in  a  com- 

plete confiscation  of  the  offender's  property,  to  be  forever vested  in  the  crown,  is  that  of  treason.  There  are  a  few 

minor  offenses  to  which  this  kind  of  punishment  is  also  at- 
tached. For  instance,  striking  a  person  in  (he  superior 

courts  at  Westminster,  or  drawing  a  weapon  upon  a  judge 

there  jiresiding,  causes  a  forfeiture  of  the  profits  of  the  of- 
fender's land  during  his  life.     Forfeiture,  in  all  cases  after 
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conviction  and  attainder,  has  a  retrosppctivc  operation,  so 
as  to  nullify  all  transfers  or  iMeiMnl)rances  that  may  liave 

been  eifected  since  the  coiiiinission  ol'  tlie  otfense. 
In  the  U.  S.,  forfeiture,  as  a  general  mode  of  punishment 

for  crime,  has  never  existed.  Tliere  is  a  provision  in  the 
Constitution  tliat  "'  no  attainder  of  treason  shall  work  cor- 

ruption of  blood  or  forfeiture,  except  during  the  life  of  the 

person  attainted."  This  restriction  appears  to  have  been 
copied  in  substance  from  the  English  statutes  of  7  Anne,  c. 
21,  and  17  Geo.  II.,  c.  3!).  The  language  of  the  first  of  these 
acts  is  "that  no  attainder  for  treason  shall  extend  to  the 
disinheriting  of  any  heir,  nor  to  the  prejudice  of  the  right 
or  title  of  any  person  or  persons  other  than  the  right  or  title 
of  the  offender  or  offenders  during  his,  her,  or  their  natural 
lives  only ;  and  that  it  shall  be  lawful  to  every  person  to 
whom  the  right  or  interest  of  any  lands,  etc.,  after  the 
death  of  any  such  offender  shouM  or  might  have  ai)per- 
tained  if  no  such  attainder  had  been,  to  enter  into  the 

same "  (sec.  10).  Tliough  tliis  phraseology  is  much  more 
explicit,  it  is  altogether  probable  that  the  framers  of  the 
Constitution  intended  to  accomplish  the  same  result  by  a 
brief  form  of  expression,  and  to  save  to  the  widow  of  a 
traitor  her  dower,  and  to  the  heir  his  estates.  Of  course  it 
must  be  understood  that  this  section  of  the  Constitution 
apjilies  to  the  result  of  judicial  proceedings,  and  does  not 
prevent  Congress  in  the  case  of  civil  war  from  treating  re- 

bellious subjects  as  enemies  under  the  law  of  nations,  and 
seizing  their  property  in  tliat  character.  This  limited  au- 

thority to  declare  forfeiture  for  treason  was  never  exercised 
until  after  the  breaking  out  of  the  civil  war  in  1861.  A 
previous  law  of  Congress,  passed  in  1790,  had  expressly 
waived  the  right  to  impose  such  a  punishment  by  providing 

that  '"no  conviction  or  judgment  for  any  capital  or  other 
offense  shall  work  corruption  of  blood  or  any  forfeiture  of 

estate."  The  crisis  of  the  civil  war  was  thought  to  demand 
more  stringent  coercive  and  punitory  measures,  and  in  1863 
an  act  was  passed  providing  for  the  confiscation  of  the 
property  of  certain  classes  of  persons,  but  containing  the 
restriction  that  no  punishment  or  proceedings  should  be 
construed  to  work  a  forfeiture  of  the  real  estate  of  the  of- 

fender longer  than  his  natural  life. 
There  are  certain  specific  classes  of  offenses  in  regard  to 

which  particular  statutes  have  been  enacted  by  Congress 
exacting  the  forfeiture  of  property  employed  as  a  means  of 
committing  the  wrongful  act  or  used  in  an  unlawful  trans- 

action ;  but  forfeiture  in  such  cases  applies  only  to  the  par- 
ticular property  designated,  and  not  generally  to  chattels 

or  lands,  as  in  the  other  instances  which  have  been  men- 
tioned. Thus  laws  have  been  passed  from  time  to  time 

providing  that  smuggling  or  importation  of  goods  under 
fraudulent  invoices  shall  cause  a  forfeiture  either  of  the  en- 

tire invoice  or  of  the  property  wrongfully  imported.  Acts 
of  piracy  entail  a  forfeiture  of  the  piratical  craft  and  its  ap- 

purtenances. The  same  was  formerly  true  of  vessels  en- 
gaged in  the  slave-trade. 

The  constitutions  of  many  of  the  States  of  the  Union,  or 
the  laws  which  they  have  enacted,  contain  substantially  the 
same  provisions,  prohibiting  the  general  forfeiture  of  a 

criminal's  property,  as  the  laws  enacted  by  Congress. 
Revised  by  T.  W.  Dwight. 

Forflc'ula  [Lat.  forfieula,  small  scissors] :  See  Entomol- ogy. 

Forflcii'Iiiliie:  a  family  of  insects  the  members  of  which 
have  received  in  Great  Britain  the  common  name"  earwigs." 
The  scientific  position  which  these  insects  should  occupy  is 
rather  uncertain.  Some  authors  place  them  in  the  order 
Orthoptera,  along  with  the  cockroaches,  grasshoppers,  etc., 
while  others  make  a  distinct  order — Derinaplera  or  Eu- 
plexopiera — for  them.     See  Entomology.  J.  S.  K. 

Forge  [from  0.  Pr.  forge.  <  Lat.  fa'hrica,  workshop, 
deriv.  of  fa'/inr,  smith] :  a  worksho])  and  plant  for  the  work- 

ing by  the  hammer,  or  the  hammer  and  rolling-mill  com- 
bined, of  wrought  iron,  steel,  copper,  etc.,  at  a  red  or  white 

heat.  The  Rloomary  (q.  ik)  is  often  called  a  forge.  The 
different  forms  of  forge  are  very  numerous,  act^ording  to 
the  kind  of  work  to  be  turned  out.  The  aid  of  steam  is 

often  called  in,  not  only  to  furnish  the  air-blast,  but  to 
move  powerful  hammers,  to  hoist  and  turn  masses  of  iron, 
and  the  like.  The  rolling-mill,  a  comparatively  recent  in- 

vention has  for  some  purposes  superseded  the  forge. 

Forgery  [from  Fr.  forffi-rie,  deriv.  of  forger,  make,  form, 
devise  <  Lat.  fahrica're,  make,  manufacture]  :  the  wrongful 
making  or  alteration  of  a  writing  with  intent  to  deceive  and 
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defraud  by  its  fictitious  appearance  of  genuineness.  Tlie 
essential  criminality  cjf  the  olfense  lies  in  its  tendency  to 
prejudice  the  rights  and  interests  of  innocent  third  per.sons, 
by  giving  to  an  in.strument  an  ajiparent  legal  etficacy  wliich 
it  would  not  otherwise  have  possessed  ;  and  the  application 
of  this  test  as  a  criterion  determines  both  the  kind  of  writ- 

ings of  which  forgery  may  be  committed,  and  how  great  a 
degree  of  change  is  necessary  to  be  effected  in  their  form 

and  appearance  in  order  to  constitute  the  crime.  'J'hus  the 
writing  must  be  of  such  a  nature  that,  whether  fictitiously 
fabricated  as  a  whole  or  only  in  part,  its  use  and  circuhilioii 
would  be  calculated  to  occasion  pecuniary  loss  or  some  in- 

fringement upon  or  injury  to  legal  privileges,  or  the  creation 
of  a  lial)ility  to  which  the  person  injuriously  affected  ought 
not  to  be  subjected.  The  instrument  must  be  legally  ca- 

pable of  effecting  a  fraud.  Hence  if  its  only  tendency  would 

be  to  injure  some  person's  feelings,  violate  "his  confidence,  or convey  false  information,  without  otherwise  affecting  his 
interests,  no  forgery  would  be  committed.  But  whenever 
the  writing  might  be  made  the  fouiulation  of  a  legal  lia- 

bility, as  if  one  should  wrongfully  make  or  alter  a  note  or 
a  bill  of  exchange,  or  wherever  it  might  cause  a  wrongful 
disposition  of  property  or  occasion  the  loss  of  a  situation 
of  pecuniary  benefit — in  these  and  similar  cases  the  un- 

warrantable falsification  is  sufficient  to  constitute  the  of- 
fense of  forgery.  Instruments  which  are  manifestly  of  a 

pecuniary  nature,  by  directly  entitling  their  possessor"  to  the receipt  of  money,  may  be  forged,  and  a  letter  of  reeoin- 
mendation  to  a  servant  or  a  schoolmaster  by  which  he  miglit 
obtain  a  lucrative  position,  or  a  representation  as  to  the 
financial  credit  and  standing  of  a  merchant  by  reason  of 
which  those  trusting  him  might  be  deceived,  would  come 
within  the  same  category.  Tlie  same  is  true  of  instruments 
which  iniwarrantably  prejudice  any  legal  right  by  effecting 
a  fraud,  as  a  deposition  to  be  used  on  the  trial  of  a  cause 
in  court  or  a  copy  of  a  writing  to  be  used  in  evidence.  If  a 
writing  be  invalid  on  its  face,  it  can  not  be  the  subject  of 
forgery,  since  its  power  to  prove  decejitive  would  be  nulli- 

fied by  its  own  contents.  But  the  invalidity  must  be 
readily  apparent,  for  if  only  discoverable  upon  examination 
— though  but  slight  examination  would  be  required — the 
criminal  nature  of  the  instrument  is  in  no  way  dinnnishcd. 

The  degree  of  fabrication  or  alteration  of  an  instrument 
need  be  only  sufficient  to  render  a  fraudulent  deception 
possible.  Consequently,  the  entire  contents  need  not  be  fic- 

titious, but  a  very  slight  change,  either  by  insertion,  altera- 
tion, erasure,  or  other  material  modification  of  the  terms  of 

any  writing,  which  would  be  effectual  in  giving  it  a  seem- 
ing validity  or  varying  its  tenor,  would  be  enough  to  consti- 

ttite  forgery.  This  may  consist  either  in  tlie  addition  of  a 
false  signature  to  a  true  instrument,  or  a  real  sigiuiture  to 
a  false  one,  in  the  insertion  of  iiaragrajihs  or  clauses,  or  the 
change  of  words,  or  even  of  letters,  if  the  legal  effect  of  the 
instrument  be  thereliy  altered.  Appending  the  signature 
of  a  fictilious  person  or  of  one  no  longer  living  to  an  instru- 

ment is  as  fraudulent  an  alteration  as  imitating  the  name  of 
a  person  still  living  and  generally  known.  A  printed  or 
engraved  document,  as  a  railroad-ticket  or  pass,  may  be 
forged,  as  well  as  one  that  is  in  writing  :  but  when  the  thing 
in  which  the  alteration  is  effected  is  one  which  does  not 
consist,  in  its  essential  nature,  of  some  form  of  language,  no 
change  of  words  used  in  connection  with  it  will  be  sufficient 

to  constitute  a  forgery.  Therefore  the  change  of  an  artist's name  in  the  conier  of  a  painting,  in  order  to  deceive  the 
piiblic,  and  fraudulently  induce  a  purchase  for  more  than  its 
value,  is  not  forgery. 

As  in  other  criminal  offenses,  an  evil  intent  is  a  necessary 
element  in  the  offense  of  forgery.  But  this  principle  does 
not  require  that  there  should  have  been  a  definite  purpose 
to  injure  a  particular  person,  but  only  that  the  instrument 
forged  shall  be  intended  to  be  used  as  if  it  were  genuine. 
Consequently,  if  the  wrong-doer  in  using  tlie  fictitious 
paper  faithfully  designs  to  take  such  subsequent  measures 
as  shall  avert  all  possibility  of  injury,  he  is  nevertheless 
guilty  of  the  crime.  By  so  employing  the  instrument  that 
others  may  be  defrauded  he  is  conclusively  presumed  in  law 
to  have  been  actuated  by  criminal  motives.  But  if  a  per- 
son,  believing  himself  with  good  reason  duly  authorized  to 

act  as  agent  in  the  use  of  another's  signature,  does  employ  it, and  has  in  fact  no  justification,  he  is  not  chargeable  with 
forgery,  because  his  wrongful  act  was  induced  by  no  fraudu- 

lent purpose.  Generally,  wherever  an  actual  forgery  is 
committed,  intent  is  jiresumed  from  the  mere  circumstance 
that  the  act  was  committed. 



482 FOHGKT-ME-NOT FORGING 

It  is  not  nooassary  that  iiny  actual  injury  slinulil  rosult 
from  tlic  otliMisc.  It  is  suflii-ii'iit,  at  coiiHiion  law,  tljal  llii- 
writinji  lias  such  a  (Icceplive  cliaractcr  that  if  oucc  put 
into  circulation  it  will,  according  to  natural  and  rcasonulile 
anticii>ation,  entrap  and  mislead  those  to  whose  hands  it 
comes,  to  the  injury  of  their  lawful  interests.  Whether  tlie 
person  whose  writinjif  is  imitated  or  whose  name  is  assumed 
be  immediately  altected  liy  the  forgery,  or  loss  is  occasioned 
to  tiiird  persons,  is  entirely  immaterial.  The  offense  is 
complete  without  regartl  to  the  persons  alTected. 

Besides  forgery  prejudicial  to  the  rights  of  individuals, 
there  exist,  both  at  common  law  and  by  statute,  varieties 
of  this  olfense  nnu-e  immediately  alTecting  the  public.  Of 
this  nature  are  frauds  and  fraudulent  alterations  of  any  mat- 

ter of  record  or  of  any  authentic  matter  of  a  public  luiture, 
as  a  parish  register,  etc.  Various  statutes  in  Great  Britain 
have  specified  numerous  other  instances  in  which  fabrica- 

tion or  alteration  of  ])ublic  documents  is  made  punishable. 
In  the  U.  S.,  Congress  and  the  State  Legislatures  severally 

have  enacted  special  laws  against  forgery.  This  crime 
against  the  general  Government  can  be  punished  only  under 
the  acts  of  Congress ;  but,  as  a  general  rule,  it  is  held  that 
the  State  statutes,  unless  inconsistent  with  the  common  law, 
do  not  supersede  the  principles  of  the  common  law,  so  that 
an  offender  maybe  prusecutcd  either  under  the  statute  or 
not,  as  uuiy  be  thought  desirable.  Some  States,  however, 

have  discarded  the  common-law  procedure  entii-ely. 
The  offense  of  uttering  forged  instruments — i.  e.  of  at- 

tempting to  effect  a  fraudulent  deceit  by  making  actual  use 
of  them — was  not  a  necessary  ingredient  in  the  crime  of  for- 

gery at  common  law,  but  was  specifically  provided  for  by 
statutory  regulations.  In  some  of  the  States  uttering  has 
been  made  an  essential  element  in  this  offense,  while  in 
others  it  is  still  considered  a  distinct  crime.  (The  statutes 
of  the  separate  States  must  be  consulted.)  The  word,  as 
used  in  extradition  treaties  between  the  U.  S.  and  foreign 
nations,  would  have  a  signification  confined  to  that  in 
which  the  word  was  employed  in  the  general  jurisprudence 
of  the  respective  nations.  It  would  not  include  the  special 
statutory  definition  of  forgery  in  one  of  the  States.  See 
Extradition.  Revised  by  T.  W.  Dwight. 

Forffet-me-iiot :  the  Mt/o.iol is pnhisfris  of  Europe,  a  plant 
of  the  Borage  family,  sparingly  naturalized  in  the  U.  S..  and 
prized  by  peo]ile  of  many  luitions  as  the  emblem  of  constancy 
in  friendship  and  love.  The  U.  S.  has  a  number  of  forget- 
me-nots,  mostly  common  to  the  two  hemispheres.  They 
genei-ally  have  brilliant  blue  flowers.  Many  varieties  appear 
in  cultivation;  one  of  the  most  brilliant  is  the  dark-blue 
forget-me-not  of  the  Azores  {JH.  azoricura),  now  widely  cul- 

tivated in  hothouses. 

Forging:  the  reduction  of  iron  or  steel  at  a  high  tem- 
perature to  any  desired  shape  by  means  of  blows  of  a  liam- 

mer  or  the  like.  Originally  all  forging  was  done  by  hand, 
but  now  most  kinds  of  work  is  done  by  the  steam-hammer, 
and  finished  by  hand  in  some  cases.  The  rolling-mill  has 
also  suiiersedcil  the  forge  to  some  extent,  doing  its  work 
much  more  rapidly,  and  generally  quite  as  well.  In  hy- 

draulic forging  the'  powerful  and  continuous  pressure  of  a hydraulic  press  is  substituted  for  the  repeated  blows  of  a 
hammer  in  shaping  the  iron  or  steel.  A  swedge.  or  mold, 
of  the  desired  object  is  necessary,  and  under  the  proper 
conditions  of  temperature  the  metal  may  be  forced  into 
every  angle  and  recess  as  perfectly  as  if  made  fluid  by 
fusion  and  east ;  but  objects  so  made  are  very  much 
stronger  than  castings,  and  are  claimed  to  be  even  superior 
to  forgings  made  in  the  ordinary  way.  The  process  has 
been  carried  to  great  perfection,  after  years  of  patient  ex- 

perimenting, by  Mr.  Haswcll  at  the  machine-shops  of  the 
Imperial  State  Railway  Company  of  Austria,  in  Vienna. 

It  is  used  there  chiefly'  for  forming  such  parts  of  locomo- tives as  cross-heads,  link-liars,  axle-box  frames,  and  for 
car-wheels  and  various  other  intricately  formed  parts  of 

railway  rolling-stock,  where  superior  strength  and  light- 
ness are  important.  It  is  also  used  instead  of  heavy  steam- 

hammers  for  drawing  down  large  ingots  of  Bessemer  steel. 
The  results  appear  to  justify  the  conclusion  that  ingots  so 
treated  give  stronger  and  more  homogeneous  bars  than  are 
obtained  by  hammering.  At  Vienna  two  large  hydraulic 

presses  were  in  use — one  with  a  piston  24  inches  in  diam- 
eter, giving  1,200  tons  pressure,  and  one  with  an  18-inch 

piston,  working  nj)  to  600  tons  pressure.  The  pressure  in 

the  pumps  is  600  atmospheres.  A  press  of  more  recent  con- 
struction, made  in   France,  exerts  a  pressure  of   1,800  to 

2,000  tons,  and  can  be  run  at  a  speed  of  .30  srpieezes  a  min- 
ute. A  double  press  on  the  same  plan,  built  at  the  Krupp 

works,  and  giving  a  maximum  pressure  of  6,000  tons,  is 
used  there  for  forging  armor  plates.  The  action  is  verti- 

cal;  the  piston  descends  upon  the  work,  and  for  forging 
ingots  has  a  hammer-like  heail  opposed  to  an  anvil  of  the 
usual  form  below.  In  drawing  down  an  ingot,  say  of  one 
ton  weighl.  of  soft  Bessemer  steel,  the  work  begins  at  one 
end,  anil  afler  each  scjueeze  by  the  descending  piston  the 
mass  is  pushed  along  until  the  first  half  of  tlie  length  of 
the  ingot  has  been  acted  on,  when  it.  is  turned  end  for  end. 
It  is  then  turned  over  and  back  and  forth,  as  is  usual  under 
a  haminer,  until  the  wliole  has  been  drawn  down  to  the  re- 

quired size.  In  this  operation  there  is  no  noise  or  jar.  The 
piston  descends  slowly,  but  irresistibly,  and  forci^s  the  hot 
metal  each  way  as  if  it  were  a  mass  (jf  soft  putty.  The 
work  is  clfcclively  performed,  and  it  requires  less  time  tlian 
ordinary  forging  or  rolling.  The  pressure  affects  the  very 
center  of  the  mass  of  the  ingot.  Its  action  is  by  no  means 

superficial,  and  it  is  far  more  eff'ectual  in  modifying  the structural  condition  of  the  bar  than  blows  on  the  surface 
can  be.  There  is  no  distributiim  of  the  force  of  the  blow 

through  the  anvil  to  the  foundation,  as  there  is  in  the  vio- 
lent impact  of  a  steam-hammer.  The  ingot  yields  grad- 

ually to  the  pressure,  and  bulges  out  at  the  sides  and  end  as  in 
Fig.  A,  and  is  not  drawn  over  more  at  the  surface  than  at 
the  center,  so 
as  to  giv 

ragged  ho' 

end  (Fig.  B). 

such  as  is  usually  formeil  under  hammers  and  rollers. 
Before  the  forging  of  an  ingot  is  completed  a  distinct 

structural  arrangement  of  the  steel  is  developed,  and  is 
.seen  most  distinctly  when  the  hot  steel  sinks  down  under 
the  pressure.  As  the  piston-head  descends  into  the  mass, 
and  squeezes  it  upon  the  anvil,  the  lines  of  structure  visible 
in  the  sides  of  the  ingot  bend  downward,  and  are  compressed 
as  shown  in  the  annexed  cut,  the  move- 

ment extending  to  the  very  center  of 

the  mass.  This  structure  or  "fiber  "is doubtless  the  result  of  a  difference  in 

chenncal  constitution  in  planes  approxi- 
mately parallel  to  the  squeezing  sur- 

faces, and,  so  regarded,  the  process  may 
be  considered  to  be  more  favorable  to  the  development  of 

structure  or  "grain"  than  ordinary  forging.  But,  from 
whatever  cause  it  originates,  this  grain  is  an  important  fac- 

tor of  strength  in  pressed  forgings,  and  characterizes  them 
in  a  remarkable  manner,  as  was  beautifully  exhibited  at 
Vienna  in  a  series  of  forged  objects  which  had  been  sawn 
asunder  and  etched  so  as  to  show  the  grain.  These  struc- 

tural ]3eculiarities  are  most  distinct  in  the  pressed  forgings 
made  from  piled  iron  masses,  and  are  beautifully  shown  in 
etched  sections  of  irregular  angular  objects  like  cross-heads, 
as  in  the  figure,  a  section  of  a  cross-liead.  about  one-eighth 
natural  size,  after  twenty-four  hours'  etching  in  aqua  regia: 

ter,  so 
i;ive   a  ̂  

liollow  V 

„    ij.  ̂ ^ — 

The  lines  of  the  grain,  it  will  be  seen,  conform  in  a  remark- 
able degi-ee  to  the  form  of  the  mass,  winding  in  and  out 

around  the  curves  and  angles  in  such  a  manner  as  to  give 
the  greatest  strength  where  it  is  most  needed.  These  lines 
show  in  a  very  interesting  way  the  flow  or  movement  of  the 

viscid  metal  "when  under  pressure.  Ex])erience  has  taught 
that  very  sharp  angles  in  some  parts  of  molds  interfere  with 
the  proper  flow  of  the  metal.  This  difficulty  is  avoided  by 
rounding  off  the  angles,  or  by  building  them  out  so  as  to 
give  more  space  for  the  metal  to  move  in.  The  superfluous 
metal  is  cut  away,  leaving  the  internal  curves  of  the  grain 

in  the  best  shape'  for  the  strength  of  the  object. In  forging  such  objects  as  the  parts  of  machines  weighing 
from  50  to  lOO  lb.  or  more,  a  mass  or  ball  of  metal  is  cut  as 
nearly  as  possible  of  the  required  weight  from  the  end  of  an 
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ingot,  anil  is  lienti'd  Tii'di'iy  while  \wl  propanitnry  to  Vx-ing 
thrown  into  the  niolil.  Tlie  molds  arc  nuule  of  iron  or  steel, 
in  several  parts  if  necessary,  ancl  these  parts  are  securely 

helil  together  by  bands  of  wrought  iron.  I'liey  are  left  open 
at  the  top  for  the  reception  of  the  nictal  anil  for  the  descent 
of  the  plunger  or  follower,  wliicli  is  attached  to  the  piston- 
head  of  the  hydraulic  press.  The  shape  of  this  follower, 

called  by  the  workmen  the  "stamp,"  determines  the  shape 
of  the  inside  of  the  object  to  be  formed.  The  mold  is  placed 
directly  under  the  piston-head.  All  the  jiarts  being  jirop- 
erly  adjusted,  and  the  inside  of  the  mold  and  the  surface  of 
the  plunger  being  smeared  with  thick  oil  or  grease,  a  mass 
of  hot  steel  is  thrown  into  the  open  top  of  the  mold ;  tlie 
plunger  is  brought  slowly  down,  and  pushes  the  hot  metal 
before  it  into  every  part  and  recess  of  the  mold.  The  ex- 

cess of  metal,  if  any,  after  the  mold  is  tilled,  rises  on  each 
side  of  the  plunger  and  protrudes.  This  leaves  a  wing  or 

"  burr,"  which  is  afterward  easily  cut  off  with  chisels ;  but  a 
little  practice  enables  the  workmen  to  cut  off  masses  so  near 
the  rei|uired  weight  that  there  is  but  little  excess  to  be 
trimmed  off.  When  the  stamp  has  reached  the  required 
depth  the  pressure  is  removed  ;  the  key  which  attaches  the 
stamp-head  to  the  piston  is  knocked  out ;  the  piston  is  raised 
out  of  the  way.  and  the  mold  and  contents  are  removed  from 
the  bed  of  the  press.  A  few  blows  of  a  sledge-hammer  de- 

tach the  fastenings  of  the  mold  and  liberate  the  forging, 
which  is  thrown  aside  to  cool.  If  the  work  has  been  well 
done,  all  the  angles  of  the  object  are  full  and  .solid.  All 
pieces  pressed  in  the  same  mold  are  alike  in  dimensions,  and 
there  is  no  great  excess  of  metal  in  any  part  to  be  cut  away. 

The  rapidity  with  which  intricate  forgings  are  made  is 
one  of  the  greatest  advantages  of  the  method.  It  is  espe- 

cially adapted  to  heavy  work,  where  there  are  many  angles 
and  interior  surfaces  to  be  shaped.  Of  such  objects  as  cross- 
heads  for  locomotives  from  twenty-five  to  thirty  or  more  can 
be  maile  in  a  day  with  liut  little  lalior.  The  molds  are 
made  of  cast  iron,  and  are  used  cold.  The  stamp-heads  are 
also  of  cast  ii-on,  and  duplicates  are  kept  on  hand  to  replace 
those  which  break.  The  wheels  for  locomotives  and  for  rail- 

way carriages  are  forged  out  in  this  way  in  segments,  which 
are  afterward  united  by  welding  under  the  press.  The  jiroc- 
ess  is  also  applied  to  forming  boiler-heads,  steam-domes, 
etc.,  large  plates  of  Bessemer  steel  Ijeing  forced  through  a 
ring.  This  method  of  forging  heavy  work  has  been  suc- 

cessfully introduced  in  the  U.  S.  W.  P.  Blake. 

Fork  [M.  Eng.  fnr7c  <  0.  Eng.  fori-  :  0.  II.  Germ,  fnr/ca 
>  Mod.  Germ.  dial.  Furke,  from  Lat.  furca,  fork  >  Fr. 
fuurche,  fork] :  a  piece  of  table  cutlery  used  in  holding  the 
food  in  cutting  it  with  the  knife  and  in  conveying  food  to 
the  mouth.  The  use  of  it  for  the  latter  ptirpose  is,  how- 

ever, of  rather  late  date.  The  ancient  Greeks  and  Romans 
used  the  fork  only  to  raise  the  boiled  meat  from  the  pot  or 
to  hold  it  while  cutting  it ;  for  conveying  food  to  the  mouth 
forks  were  not  used  in  Europe  mitil  late  in  the  fifteenth 
century,  and  then  for  a  long  time  only  by  the  Italians.  There 
is  a  sneering  allusion  to  the  use  of  forks  in  one  of  Beau- 

mont and  Fletcher's  plays,  and  English  travelers  in  the 
early  part  of  the  seventeenth  century  mention  among 
strange  customs  peculiar  to  Italy  that  of  eating  with  forks. 
Queen  Elizalieth  and  other  royal  personages  ate  with  their 
fingers. 

Forked  Beards  :  species  of  P/ii/ci'i:  marine  fishes  of  the 
cod  family  fomid  on  the  European  coasts,  and  so  called 

Great  forked  tieard. 

from  their  forked  ventral  fins,  the  rays  of  which  are  very 
slender,  like  barbels.     The  forked  beards  of  the  U.  S.  waters 

(Phycia  chiiss  and  tenuin)  are  called  hake,  but  are  much  su- 
jierior  in  quality  to  the  true  liake. 

Forkel,  Johann  Nikolaus:  German  inusical  composer 
and  author;  b.  at  Meeder,  near  Coburg,  Feb.  3;?,  1  749;  stud- 

ied at  Giittingen  17fi!t-71»;  was  director  of  music  to  the  uni- 
ver.sitv  in  177!);  member  of  the  academy  of  Stuckhulm  1804. 
Published  Uftiend  Ilinlori/  uflluxic  (2  vols.,  17H8-18()1,  un- 

finished) ;  Lift'  of  Si-hdstum  Bm:li  (18015 ;  new  ed.  by  Peters, 

1855);  and  other  works.     U.  at  Gottingen,  Mar.  17,"  1818. 
Forli.  for-lee' :  province  of  Italy ;  on  the  Adriatic;  area, 

719  sti.  miles.  Its  coast  region  is  low  and  unhealthful,  but 
verv  productive.  Sulphur  is  mined. and  the  manufacturing 
interests  are  important.     Pop.  (1890)  274,042. 

Forli  (anc.  Forum  Lirii):  town  of  Italy;  capital  of  the 
province  of  Forli;  beautifully  situated  between  the  rivers 
Ronco  and  Montone ;  at  tlie  foot  of  the  Apennines;  in  the 
center  of  a  fertile  and  well-cultivated  jilain;  40  miles  S.  E. 
of  Bologna  (see  map  of  Italy,  ref.  4-1)).  It  is  hand.somely 
built,  and  contains  a  number  of  interesting  monuments — 
the  cathedral,  with  the  beautiful  chapel  of  the  Madonna  del 
Fuoco,  where  is  found  the  masfer]>icce  of  Carlo  Liguani, 
the  Church  of  S.  Girolamo,  with  frescoes  by  Melozzo  da 
Forli,  and  a  Conrepfion  by  Guido  Kcni,  etc.  It  has  also 
many  excellent  educational  and  charitable  institutions,  and 
manufactures  of  silk  ril>bons,  oil-cloth,  matches,  and  tiles. 
It  was  founded  in  the  third  century  before  Christ.  After 
the  fall  of  the  West-Roman  empire  it  became  a  republic 
with  an  oligarchic  form  of  government,  generally  with  some 
great  family  at  its  head,  but  in  1503  Julius  II.  conquered  it, 
and  from  then  till  1860  it  was  incorporated  with  the  Papal 
States.     Pop.  (1895)  45,200. 

Forli,  Melozzo.  da:  painter;  h.  in  Italy  in  1440;  gen- 
erally supposed  to  be  a  jnipil  of  Piero  della  Francesca. 

Although  of  wealthy  parentage,  he  apprenticed  himself  as 
workman  to  a  great  master  in  order  to  learn  his  art.  Little 
is  known  about  his  life,  although  he  contributed  greatly  to 
the  progress  of  art.  One  of  his  best  works,  in  the  chapel  of 
tlie  SS.  Apostoli  at  Rome,  in  which  he  represents  our 

Savior's  ascen.sion,  was  executed  in  1472.  Besides  many 
works  in  Rome  he  painted  at  Forli,  his  native  place ;  Fer- 
rara  also  possesses  exquisite  fragments  of  his  painting.  D. 
in  1492.  W.  J.  S. 

Form  [JI.  Eng.  forme  :  Germ.  Forme,  form,  from  0.  Fr. 
forme  <  Lat.  forma,  shape,  form] :  in  philosophy,  the  es- 

sence of  a  thing;  that  which  makes  a  thing  what  it  is,  and 
is  permanent.  The  history  of  this  as  a  philosophical  term 
begins  with  the  doctrine  of  Pythagoras  respecting  numbers. 
In  them  is  to  be  fomid  the  first  dawn  of  the  thought  of  a 
principle  of  form,  which  was  developed  by  Socrates  and 
Plato  into  the  famous  doctrine  of  ideas  (=  forms,  €i;57j  I'Se'ai). 
To  these,  in  opposition  to  Ileraclitus's  theory  of  universal flux,  Plato  assigned  an  independent  and  eternal  existence 

(Aristotle,  3Ietaph.,  bk  i..  cap.  vi.).  and  made  them  the  arche- 
types of  which  individual  things  are  the  more  or  less  im- 

perfect copies,  existing  through  participation.  Aristotle 
severely  criticised  the  Platonic  doctrine,  denying  the  inde- 

pendent existence  of  archctyjial  finiiK.  and  making  form 
one  of  the  four  aiTiai.  or  grounds  of  existence.  He,  however, 
uses  the  term  in  a  narrower  and  in  a  wider  sense.  In  the 
former  it  is  the  second  of  the  ahlai,  constituting,  as  the  in- 

ner principle  of  realization  (distinguished  from  /wptpri,  or 
external  form),  the  substance  of  things.  In  its  wider  sig- 
•nifieation  it  includes  formal,  ellicicnt.  and  final  causes,  and 

thus  stands  opposed  to  the  material  principle  as  acruality 
to  potentialitv.  In  this  sense  the  spiritual  is  pure  form, 
and  the  soul  the  •'form  of  forms."  (See  Biese.  Fliilosophie 
des  Aristofeles.  vol.  i..  [1.439;  Trendelenburg.  .4 c/s/o/c/fs 

de  Anima  lib  Hi.,  pp.  301,  seg.;  Bonitz,  Aristntelix  Mefa- 

pM/sica,  p.  325,  et  passim;  Von  Hertling,  Maferie  und 
Form,  pp.  48,  seo. ;  Ueberweg,  Jlist.  of  Philosophi/  (Eng. 
trans.),  vol.  i.,  pri62;  Grote,  Aristotle,  vol.  i.,  p.  354;  vol. 

ii.,  p.  3.54,  ef  ah:  Lewes.  Aristotle,  p.  117.)  The  term  im- 
derwent  little  change  of  meaning  until  the  time  of  the 

Neoplatonists,  who  tried  to  fuse  the  teachings  of  Plato 

and  Aristotle.  In  Plotinus,  form,  instead  of  being  con- 
ceived as  an  aWia.  is  placed  in  the  category  of  substance, 

constituting,  along  with  matter  (vKri)  which  is  not  regarded 
as  its  substratum  merelv,  substance.  (Plotin..  Ennends,  ii., 

bk.  iv. ;  Kirchner,  Die  Pliilosopliii'  des  Plotin..  pp.  106.  seq. ; 
Richter,  P/i)/(«'.s  Lehre  mm  Setn.yy.  96.  .w</.)  The  Scho- 

lastics were  mostly  guided  by  the  authority  of  the  ill-under- 

stood philosophy' of  the  ancients,  especially  of  Aristotle. 
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Robert  Groatheail,  for  example,  who  wrote  commentaries 
on  Aristotle,  (listinguislied  three  kinds  of  forms — form  im- 

manent in  matter,  abstriiet  form,  and  immaterial  form. 

Albertiis  Magnus  held  that  form  existed  ]>ot<'ntially  in  mat- 
ter; and  Thomas  Ac|uinas  reiMignized  a.  furimi  niibMnntlalis, 

or  objective  universal,  and  formie  accidfufalen.  or  sulijcc- 
tivo  abstractions.  With  him,  as  with  Aristotle,  God  is  pure 
form — immaterial,  as  being  entirely  actual,  without  poten- 
tiality. 

Bacon,  the  most  successful  of  the  opponents  of  Schohus- 
ticism,  flattered  himself  that  he  had  liroken  with  antiijuit y 
more  than  he  really  did.  He  identified  form  with  law  or 
mode,  and  even  maintained  that,  as  far  as  thought  is  con- 
cerni'd,  the  form  of  a  thing  is  the  very  thing  itself.  (Xoi: 
Ore/.,  ii..  i:i.)  The  )ihiloso]>hy  of  Bacon  a!i<i  Locke  came  to 
a  standstill  with  Berlieley  and  Ilumc,  and  the  reaction 
called  forth  on  one  hand  the  Scotch  or  common-sense  phi- 

losophy— on  the  other,  the  Kantian  or  critical  philoso|)hy. 
In  the  latter  the  word  form  has  a  purely  transcendental 
meaning — that  is,  the  forms,  whether  of  intuition  or  of 
thought,  are  regarded  as  n.ative  to  the  nnnd  and  prior  to 
experience.  The  for»in  of  intuition  are  sjiace  and  time. 
The  forms  of  thought  are  (Proh.g.,  pt.  ii.,  S5  20) : 

1.  Quantity.  2.  Quality.  3.  RKL.vnoN.  4.  Modality. 
Unity,  Reality,  Substance,  Possibility. 
Plurality,  Xegation,  Cause,  Existence, 
Totality.  Lindtation.  Reciprocity.  Necessity. 

These  categories  of  the  understanding  stand  opposed  to 
the  transcendental  object  or  Ding  an  sicli  (thing  in  itself), 
which  corresponds  to  the  Aristotelian  v\ii.  but  is  treated 
less  philosophically.  Since  Kant,  this  has  been  the  mean- 

ing of  form  in  German  philosophy,  except  that  since  Hegel 
form-  has  been  conceived  as  objective  as  well  as  subjec'tive, 
pure  knowing  being  identical  with  its  object.  In  the 
Scotch  and  modern  materialistic  and  cosmic  schools  the 

■word  has  no  true  philosojihic  meaning.  Thomson  calls 
form  '"the  means  of  viewing  ol)jects  presented  to  the 
mind."  Oittliue  of  Laws  of  T/iuiiylit,  2d  (English)  ed., 
p.  ;!4.  Thomas  Davidsox. 

Formal  Cause :  in  philosophy  (Aristot!e,_J/f/'o7j//^.s.,  v.. 
2),  the  form,  archetype,  idea,  or  pattern  of  anything.  Thus 
the  intention  or  design  (idea)  of  the  artist  is  a  formal  cause 
of  the  statue.  The  formal  cause  is  the  quidditas  of  the 
Schoolmen. 

Foniiatps :  salts  of  formic  acid. 

Forinatioii :  in  geology.    See  Bed  and  Geoloot. 

For'ines.  Karl:  singer;  b.  at  MUlheim-on-the-Rhine. 
Aug.  7.  ISIO:  made  his  first  appearance  on  the  stage  Jan.  6. 
1842,  at  Cologne  as  Sarastro  in  The  Magic  Flute.  He  sang 
with  great  success  in  Vienna,  London,  and  other  European 
capitals.  In  1857  he  went  to  the  U.  S.  and  led  a  wander- 

ing life,  dying  in  San  Francisco,  Dec.  15,  1889.  His  voice 
was  a  deep  and  powerful  bass  of  high  culture  and  great 
flexibility.  D.  E.  Hervey. 

For'niiiip  :  a  city  of  ancient  Italy,  on  the  site  of  the  town 
now  palled  Formia.  Its  origin  is  unknown.  It  was  on  the 
Appian  Way  and  on  the  Siiuis  Caietanus.  and  has  always 
been  famed  for  its  beautiful  situation.  Cicero  and  many 
other  Romans  had  villas  here,  and  at  Formi*  the  great 
orator  was  murdered.  A  structure  called  the  tomb  of  Cicero 
is  still  shown. 

Formic  Acid  [formic  is  from  Fr.  formique,  deriv.  of 
fourmi,  ant  (liut  subjeeted  anew  to  the  influence  of  its  origi- 

nal), Lat.  formica,  ant] :  HCHO3.  the  simplest  member  of 
the  fatty  series  of  acids,  derives  its  name  from  the  ant 

(formica),  from  which  it  was  first  ]ire]iai'ed.  It  oceui'S  in 
the  juice  of  the  stinging  nettle  and  in  other  plants  ;  in  the 

ant.  especially  the  red  ant,  and  is  jii'ojected  by  it  as  a  means 
of  defense;  in  some  caterpillars;  in  human  blood,  urine, 
flesh-juice,  and  perspiration;  in  some  waters.  It  is  formed 
by  a  great  variety  of  chemical  reactions.  Potassic  hydrate 
heateil  in  carbon  monoxide  is  changed  to  potassic  formate — 
CO  +  KHO  =  KCIIO3.  Potassium  spread  on  the  inner  sur- 

face of  a  jar  of  carbon  dioxide  over  water  is  converted  into 
a  mixture  of  potassic  fornuite  and  acid  carbonate — COj  + 
K,  +  1130  =  KCHO5  +  KIHJOs.  Wood-spirit  (wood-naphtha 
or  mc^thylic  alcohol)  is  oxidized  in  presence  of  jilatinum  black 
into  formic  acid— CILO  +  Oj  =:  IICIIOj  -I-  H3O.  It  is  pre- 
pareil  (1)  by  distilling  ml  ants,  previously  mashed;  (2)  by 
distilling  10  parts  of  tartaric  acid,  14  parts  of  manganese 
dioxide,  and  3.5  parts  of  water;  (3)  by  distilling  1  part  of 

starch  with  4  parts  of  water,  4  iiarts  of  manganesi-  dioxide, 
and  4  parts  of  suljihuric  acid,  added  in  small  tpianlities;  (4) 
by  gently  heating  10  parts  of  oxalic  acid,  with  10  of  glycerin 
and  2  of  water,  to  about  212"  F.  for  twelve  or  fifteen  hours, 
then  adding  5  parts  of  water  and  distilling,  'i'he  adilition (if  water  and  distillation  are  repeated  till  60  parts  of  the 

dilute  acid  have  been  di.stilled  ofl'.  'i'he  pure  concentrated 
acid  is  prepared  by  saturating  the  impure  dilute  acid  with 
plumbic  carbonate,  crystallizing  the  jilumbic  formate,  and 
iu'ating  it  in  a  current  of  sul[)huretled  hydrogen.  The 

formic  acid  distills  over,  and  may  be  freed"  from  suljihu- retted  hydrogen  by  a  current  of  carliim  dioxide.  The  con- 
centrated acid  is  a  thin,  transpareid.  colorless  liquid,  sp.  gr. 

1-22.  boiling  at  about  212  F.  It  fumes  in  the  air,  and  is 
very  corrosive,  a  single  droji  placed  an  the  skin  cau.sing  in- 

tolerable pain  and  producnig  a  |)ainful  ulcer.  It  (or  its 
salts)  reduces  the  oxides  and  many  of  the  salts  of  mercury, 
silver,  and  gold,  forming  metallic  precipitates. 

Formication  [from  Lat.  formica' tio.  deriv.  cti  formica  re, 
crawl  like  ants,  deriv.  oi  formi cu,  ant]:  one  of  a  group  of 
unnatural  sen.sations  felt  in  the  skin  to  which  the  general 
term  para'sthesia  is  apt>lied.  Formication  is  so  called  from 
the  resemblance  of  the  sensation  to  that  produced  by  the 
crawling  of  ants.  It  is  fretjuently  experienced  as  a  result  of 
pressure  on  the  nerves  of  tlie  leg  or  arm,  the  foot  or  hand 

being  said  to  be  "asleep."  It  may  also  be  present  as  a 
temporary  symptom  in  poisoning  by  aconite.  As  a  more 
permanent  symptom  formication,  together  with  other  forms 
of  para^sthesia,  such  as  burning  sensation,  feeling  of  water 
running  over  the  skin,  etc..  occurs  in  various  forms  of  spinal 
disease.  All  of  these  symptoms  may  or  may  not  be  associated 
with  anesthesia,  the  loss  of  sensation  in  the  skin. 

William  Pepper. 

Foriiio'sa.  or  IJerinejo  :  a  territory  of  Argentina  ;  cre- 
ated in  1884  from  the  northern  part  of  the  old  territory 

of  Chaco :  bounded  N.  E.  and  E.  by  the  rivers  Pilcomayo 
and  Paraguay,  separating  it  from  Paraguay  S.  W.  by  the 
river  Bermejo.  separating  it  from  Chaco,  VV.  by  Salta,  and 
N.  by  Bolivia.  Area,  73.000  sq.  miles.  Physically  it  is  en- 

tirely comprehended  in  the  great  plain  of  the  Gran  Chaco 
(q.  v.).  and  the  interior  is  very  imperfectly  known.  Pop. 
(1895)  4.829,  exclusive  of  wild  Indians.  Villa  Formosa, 
the  capital  and  only  civilized  town,  on  the  Paraguay,  has 
1.000  inhabitants,  and  is  the  center  of  an  agricultural  col- 

ony. H.  H.  S. 

Formosa  :  a  large  and  important  island  which  belonged  to 
China  until  1895.  when  it  was  ceded  to  Japan  by  the  Treaty  of 
Shimonoseki.  It  lies  about  90  miles  E.  of  the  Chinese  prov- 

ince of  Fuhkien.  of  which  it  was  a  foo  or  department  until 
1886,  when,  with  the  Pescadores  and  other  adjoining  islands, 
it  was  erected  into  a  separate  province.  Among  the  Chinese  it 

is  called  7'aiiran.  or  "  Terrace  Bay,"  the  name  Formosa.  "  the 
beautiful,"  by  which  it  is  known  to  foreigners,  having  been 
given  to  it  by  the  Portuguese,  the  first  Europeans  to  visit  it, 
near  the  close  of  the  sixteenth  centurv.     See  Taiwan. 

Area,  Topcjgraphy.  etc. — The  island  stretches  in  a  general 
N.  E.  and  S.  W.  direction  from  25  19  to  21°  54'  X.  lat.  It 
is  237  miles  in  length,  has  an  average  breadth  of  70  miles, 

and  an  estimated  area  of  about  15,000  sq.  miles.  I'he  south- 
ern half  lies  within  the  tro]nes.  It  has  two  well-marked 

physical  divisions:  (1)  a  plain  about  20  miles  in  breadth, 
extending  along  the  west  coast  for  nearly  the  whole  length 
of  the  island,  and  (2)  a  great  forest-covered  mountain-system 
which  occupies  the  rest  of  the  island.  Through  the  center 
of  this  region  runs  a  chain  of  loftv  peaks,  of  which  Mt.  Syl- 

via (11.500  feet)  and  Mt.  Jlorrison' (12,850  feet)  are  the  chief. The  east  coast  is  bold  and  preeiiiitous.  the  mountains  in 
some  places  rising  sheer  out  of  the  water  to  a  height  of  6,000 
to  7.000  feet.  The  water  off  shore  is  consequently  very  deep, 
while  on  the  west  coast  it  is  remarkably  shallow.  There 
are  no  harbors  and  few  good  anchorages  on  either  of  these coasts. 

Tamsui  and  Kelung  in  the  north,  at  the  mouths  of  the 
Tamsui  and  Kelung  rivers  respectively,  afford  the  best  har- bors. 

Geology. — Little  is  known  of  the  geology  of  the  island. 
The  mineral  products  include  coal,  sulphur,  and  petroleum; 
and  iron  ore,  gold,  and  silver  are  also  found.  The  coal, 
which  is  a  soft  bituminous,  is  abundant  and  of  good  quality. 
Since  1877  it  has  been  extensively  mined  near  Kelung  by  the 
Chinese  Government,  under  foreign  superintendence.  The 
petroleum  wells.also  found  in  the  north,  are  still  undeveloped. 

Soil  and  Productions. — The  soil  is   rich  and  very  pro- 
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(luctivo,  ami  vegetation  is  cxcci'diiifjly  luxuriant.  Bamboos 
of  great  size  abound,  anil  tlie  nmuntaiiis  are  covereil  with 
forests  of  gigantic  eaniplicjr-tn'es  (Laiirux  camp/i<irii)  and 
other  valuable  timber-trees.  'I'lie  ]jrinci|ial  agi'icull  iinil 
products  are  rice  (two  crops  yearly),  wlieal,  bai-lcy,  millet, 
maize,  pulse,  yams,  peanuts,  etc.  Among  the  other  [jroducts 
are  tea,  sugar,  tobacco,  indigo,  jute,  hemp,  ramie  or  China- 
grass,  etc.  The  tea,  wliich  is  grown  in  the  north,  issu])erior 
to  that  of  Japan,  but  inferior  to  tiiat  grown  on  the  mainland. 
The  U.  S.  take  most  of  it.  The  sugar  is  of  two  kinds,  and 
goes  mostly  to  Japan.  Much  camph(jr-wood  is  exjiorted, 
and  the  trade  in  camphor  is  considerable.  The  product  in 
1890  amounted  to  100,833  piculs.  Until  Feb.  9,  1891,  the 
camphor-trade  was  a  Government  monopoly.  A  license  is 
necessary,  and  a  garrison  tax  is  levied  by  the  Government  to 
defray  tlie  expense  of  maintaining  troops  in  the  interior  to 
protect  the  stills  and  workmen  from  attack  and  injury  by 
the  aborigines. 

CUiintle. — Though  partly  within  the  tropics,  the  heat  is 
never  excessive.  At  Taiwan-fu  (see  Tainan),  the  present 
capital,  the  atmosphere  is  clear  and  bracing,  and  the  cold  is 
never  as  great  as  at  Hongkong,  which  lies  farther  S.  In  the 
north,  and  especially  about  Tamsui,  the  rainfall  is  great, 
and  the  rainy  season  lasts  from  the  end  of  November  to  the 
beginning  of  May.  The  temperature  is  higher  than  in  the 
same  latitude  on  the  mainland,  but  the  dampness  of  the  air 
makes  it  unjileasantly  cold. 

Population  and  Races. — The  population  of  the  island,  usu- 
ally estimated  at  3,000,000,  is  composed  (1)  of  settlers  from 

the  mainland  of  China,  chiefly  from  Fuh-kien  and  Kwang- 
tung,  and  (3)  native  or  aboriginal  tribes  of  distinctly  Malay 
type,  who  now  occupy  the  mountainous  regions  and  the  east 
coast.  The  Chinese  settlers  occupy  the  plain  which  borders 
the  west  coast  and  the  regions  of  tlie  north,  while  between 
them  and  the  uncivilized  aborigines  are  found  IIakkas 
(q.  V.)  and  lloklos,  also  immigrants  from  China,  who  live 
in  towns  and  villages  of  their  own,  as  well  as  the  semi-civil- 

ized aborigines,  with  whom  they,  as  well  as  the  Chinese, 
frequently  intermarry.  The  independent  tribes  who  do  not 
recognize  Chinese  authority  are  usually  known  as  Sung-fan 

(locally  Chi-hwan),  "  Tnw "  or  untamed  foreigners;  while 
those  who  have  been  brought  inider  civilizing  influences  are 

known  as  Suh-fan  (locally  Si/c-Ziiran), '' cooked"  ov  tamed 
foreigners,  or  as  Pepo-hwan,  "  foreigners  of  the  plain."  The 
aborigines  (who  now  number  about  60,000)  are  divided  into 
numerous  clans,  and  speak  several  distinct  dialects.  They 
are  tall  and  active,  and  have  given  much  trouble  to  the 
Chinese  settlers.     Tattooing  is  in  vogue  among  them. 

Trade  and  Commerce. — Four  towns  were  opened  by  t!ie 
Chinese  to  foreign  trade  and  Japan  continues  the  arrange- 

ment, viz.:  Taiwan-fu  {g.v.) ;  Takow  (q.  v.),  23  miles  farther 
S. ;  Tamsui  (q.  r.),  on  the  northwest  coast ;  and  Kelung  (q.  v.), 
on  the  noi'th.  The  net  foreign  imimrts,  consisting  of  cottons, 
woolens,  lead  (for  tea-chests),  matches,  kerosene,  opium,  etc., 
amounted  in  1893  to  3,745,158  haikwan  taels.  and  the  ex- 

ports, comprising  coal,  tea,  rice,  sugar,  camphor,  gold-dust, 
beans,  hemp,  China-grass,  etc.,  to  4,439,829  haikwan  taels. 

History. — Formosa  seems  to  have  been  known  to  tlie  Chi- 
nese as  early  at  least  as  the  Sui  dynasty  (581-018),  an  expe- 

dition having  been  sent  to  it  in  Q&S.  It  was  nut  until  1683, 
however,  that  Chinese  authority  was  established  there.  At- 

tempts seem  to  have  been  made  by  the  Spanish  to  establish 
settlements  in  the  north.  During  the  period  Wan-leih 
(1571-1619)  of  the  Ming  dynasty  the  .lapanese  took  posses- 

sion and  held  part  of  the  island,  but  were  driven  out  by  the 
Dutch,  who  hail  gained  a  footing  on  the  Pescadores,  in  1631, 
and  later  on  the  main  island,  where,  in  1634,  they  built  a 
fort  called  Zealandia.  and  another  named  Providentia,  at 
the  principal  harlior  on  the  west  coast  (now  called  Taiwan). 
After  many  conflicts  with  the  aborigines  on  the  one  hand, 
and  on  the  other  with  the  Chinese  settlers  who  flocked  to 
Formosa  from  Fuh-kien  during  tlie  troubles  connected  with 
the  overtlirow  of  the  Jling  dynasty  by  the  Manchus,  and 
especially  with  Koxixga  (q.  v.),  a  famous  pirate  chieftain, 
the  Dutch  were  forced  to  withdraw  in  1662,  and  Koxinga 

proclaimed  himself  king.  During  the  K'ang-hi  period  the 
title  of  king  was  abolished  and  a  governor  was  appointed, 
but  it  was  not  until  168:!  that  tlie  island  passed  into  the  full 
control  of  the  Chinese  Government,  by  the  surrender  by  the 
grandson  of  Koxinga  of  all  claim  to  it. 

Formosa  was  again  opened  to  foreign  trade  and  residence 
by  the  treaty  of  Tientsin  (1860).  Roman  Catholic  missions 
were  first  established  there  in  1859,  and  Protestant  missions 
in  1865,  and  their  success  has  been  very  great.     Traces  are 

stdl  found  of  the  Christian  work  carried  on  by  the  Dutch. 
In  1874  t  he  Japanese  sent  an  expedition  to  Formo.sa  to  punish 
the  natives  fur  the  massacre  of  the  crew  of  a  Japanese  ves- 

sel that  had  been  wrecked  on  the  coast  in  1873,  and  a  war 
with  Jajian  was  averted  only  by  the  Chinese  agreeing  to  pay 
hair  a  million  taels  to  the  friends  of  the  murdered  riien,  anil 
by  iiurchasing  the  buildings  the  Ja|ianese  had  erected  dur- 

ing their  occupancy  of  the  coast.  In  1885,  when  the  French 
caijturcd  Kelung  and  endeavored  to  take  possession  of  the 
island,  the  governor  removed  his  cajiital  to  Tai-pak-fu, 
which  is  practically  a  part  of  the  iinpurtant  city  of  Twatu- 
tia,  10  miles  fruni  Tamsui  and  30  bv  rail  from  Kelung. 
From  Twatiitia  the  railway  runs  S."  as  far  as  Sin-chu (about  35  miles),  and  is  being  pushed  fart  lier  S.  slill.  In  Nov., 
1895,  Taiwan-fu  (see  Tainan)  again  became  the  capital! The  telegraph  has  been  introduced,  and  a  cable  connects 
the  island  with  Fuh-cliow  on  the  mainland.       R.  Lilley. 

Formo'siis:  Bishop  of  Porto;  became  pope  in  891:  d. 
May  33,  896.  His  election  caused  much  controversy  during 

and  after  his  pontificate,  as  the  canons  at  Ih.-it  time'  forbade 
a  transfer  of  bishops  from  one  see  to  another;  and  Pope 
Stephen  VI.  caused  liis  body  to  be  dug  up  and  cast  into  the 
Tiber  as  an  intruder,  but  a  council,  presided  over  by  John 
IX.,  declared  the  pontificate  of  Formosus  valid  and  confirmed his  acts  as  pope. 

Forms  of  Adtlress :  the  titles  to  be  used  in  addressing  writ- 
ten communications  to  individuals.  In  European  countries 

and  in  all  countries  where  rank  and  title  prevail  the  fonns 
of  address  to  be  followed  are  a  matter  of  much  complexity. 
In  the  U.  S.  these  forms  are  less  vai-ied  and  numerous,  and 
an  adherence  to  them  is  not  so  absolute.  Common  usage 
has  sanctioned  the  employment  of  the  following  forms:  The 
President  of  the  U.  S.,  Governors  of  States,  and  ministers  to 

foreign  countries  are  addressed  as  "His  Excellency  the 
President  of  the  United  States,"  etc.  This  custom  is  now 
sanctioned  by  law.  Vice-President,  heads  of  executive  de- 

partments at  Washington,  chief  justice  of  the  U.  S..  Lieu- 
tenant-Governors of  States,  and  mayors  of  cities.  "The  Hon- 

orable  the  Vice-President  of  the   United   States,"   etc.,  or 
"The  Hon.   ,  Vice-President  of  the  United  States." 
etc.     Senators  and  Representatives  of  the  U.  S.,  or  of  the 

several  States,  judges,  and  consuls,  "  The  Hon.   ,"  to 
which  may  be  added  their  official  designation. 

Ex-Presidents  and  other  ex-ofiicials  arc  addressed  simplv 

as  "  The  Hon.   ." 
Usage  differs  as  to  the  title  "  Honorable  "  in  different  parts 

of  the  U.  S.  In  New  England  the  title  is  limited  quite 
strictly  to  State  officers,  members  of  Congress,  judges,  State 
Senators,  and  mayors  of  cities,  and  is  not  usually  given  to 
members  of  the  lower  house. 

Cardinals:  "His  Eminence   ■   ,  Cardinal  Priest  (or 
Cardinal  Deacon,  as  the  case  mav  be)  of  the  Holy  Roman 

Church." 
Archbishops:  "  The  Most  Rev.   ,  D.  D." 
Bishops  in  the  Roman  Catholic  and  Episcopal  Churches: 

"The   Right   Rev.   .   D.  D." :    in    the    Methodist 
Church  :  "  The  Rev.  Bishop   ,  D.  D." 

Ministers  of  the  gospel :  "  The  Rev.   

'  or  "  Rev. 

'Dr. 

although 

Jlr.  ̂  

Physicians  and  surgeons : 

M.  D." 

Lawyers  or  private  gentlemen  :  "   ,  Esq. 
in  the  ease  of  unprofessional  gentlemen  a  jilain 

  "  is  quite  usual.     The  latter  form  is  always  used  in  in- 
Vitaiions,  and  is  gaining  in  favor  in  common  addresses.  In 
addressing  both  husband  and  wife  the  accepted  forms  are: 

"His  Excellency  and  Mrs.  U.S.Grant";  "  Govei-nor  and 
Mrs.  John  A.  Andrew  " ;  "  The  Hon.  and  Mrs.  Thomas  H. 
Benton";  "The  Rev.  and  Mrs.  John  Brown,"  etc.  Widows 
write  their  names  "Mrs.  Ellen  Smith,"  not  "Mrs.  John 
Smith."     For  some  account  of  British  usage,  see  Courtesy TlTLKS. 

Forney.  John  Weiss  :  politician  and  journalist  :  b.  at 
Lancaster.  Pa.,  Sept.  30,  1817;  apprenticed  in  the  office  of 
the  Lancaster  Journal  in  1833,  and  in  1837  was  editor  and 
joint  proprietor  of  the  Lancaster  Jnfellif/encer ;  in  1840  be 
united  the  two  pa]iers.  In  1845.  in  Philadelphia  and  there- 

after, he  edited  Tlie  Pennst/lranian,  Democratic  journal. 
In  1851-55  was  clerk  of  the  U.  S.  House  of  Representatives, 
editing  the  Washington  (D.  C.)  Vnion.  Democratic.  Aug. 
1,  1857,  began  The  Press,  Democratic  daily,  at  Philadelphia, 
supporting  Stephen  A.  Douglas  and  opposing  President 
Buchanan.     He  was  subsequently  clerk  of  the  Thirty-sixth 
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Congress.  At.  llu'  (iijciiiiif,'  of  ttic  oivil  war  in  IHfil  lie  iiri^cd 
the  vigorous  ])r()scciilinii  of  tlic  (Miiiti'st  liy  llu-  Ndrtlicrn 
States,  and  acted  willi  tlic  l{ci)iil)li(iin  party  until  tlie  noiu- 
inatidu  of  Mr.  (jriM-lcy,  wliusc  elect  ion  he  ailvocated.  From 
1861-68  he  was  secretary  of  the  U.  S.  Senate  and  corre- 

sponding editor  of  the  I'renis:  started  during  this  tinu^  the 
Washington  (D.  C.)  Chrunich,  weekly,  whicli  became  a 
daily  in  Oct.,  1863;  visited  Kurope  in  1868,  pulilishing  his 
letters  to  the  Prexs  and  I'hrimiele  as  Letttrx  frnm  Kiiropt 

(1869).  Sold  his  property  in  the  Chniiiirlc  in'l870,  hut  was connected  with  the  At.s.x.  anil  hilei'  estalilished  I'roffresn,  a 
weekly  journal.     I),  in  Philadelphia,  Dec.  9,  1881. 

Foniicatioii  [from  liat.  foniica'tio,  dcriv.  of  fornix, 
vault,  brothelj :  uidawful  carnal  knowledge  liy  an  unmar- 

ried person  of  another,  whether  the  latter  be  married  or  un- 
married. It  is  usually  a  misdemeanor,  punishable  by  fine 

or  imprisonment  or  both. 

Forrest,  Kdwin:  actor;  b.  iii  I'liiladeliihia.  Pa.,  Mar.  9, 
1806.  When  a  mere  boy,  not  twelve  years  old,  he  performed 
as  an  amateur,  taking  female  and  juvenile  parts.  Young 

Nerval  in  Home's  play  of  Douglas  being  particularly  re- 
membered. His  first  appearance  on  the  public  stage  was  at 

the  Walnut  Street  theater,  in  the  role  of  Douglas,  on  Nov. 

37,  18'20.  A  long  professional  tour  in  the  Western  cities, 
during  which  he  undertook  characters  in  Shakspeare,  gave 
him  experience  and  reputation;  .so  that,  after  filling  en- 

gagements in  Albany  and  Philadelphia,  he  presented  him- 
self before  the  New  York  public  at  the  Park  theater  in  the 

character  ot  Othello.  This  was  in  1826.  His  success  was 
signal,  owing  both  to  his  natural  genius  and  to  his  superb 
form  and  noble  presence.  At  the  Bowery  he  was  a  special 
favorite.  There  and  at  the  Park  he  played  long  engage- 

ments, but,  not  satisfied  with  local  fame,  visited  all  the  prin- 
cipal cities  of  the  U.  S.  His  chief  characters  were  Othello. 

Macbeth,  Hamlet,  Richard  HI.,  varied  by  parts  like  Weta- 
mora  and  Spartaeus,  whiidi  his  fine  physique  and  immense 
energy  made  effective  and  kept  popular.  In  188.5  Mr.  For- 

rest made  a  professional  visit  to  England  and  the  Continent, 
finding  warm  friends,  conspicuous  among  whom  was  Mr. 
Jlacready,  to  whom  he  was  indebted  for  much  kindness.  In 
1887.  on  the  occasion  of  a  second  visit,  he  married  Catharine 

Sinclair,  daughter  of  the  pojiular  ballad -singer.  After  184.5 
two  years  more  were  spent  in  England.  During  this  visit 
his  friendly  relations  witli  Mr.  Macready  were  broken.  His 
partisans  entered  zealously  into  the  quarrel,  wliich  broke 
out  in  tlie  bloody  riot  of  Jlay  10,  1849,  when  JIacready  was 
playing  at  the  Astor  Place  theater  in  New  York.  Mr.  For- 

rest announced  his  retirement  from  the  stage  in  1858,  but 

played  at  intervals  till  1871,  when  compelled  by  ill-health 
to  desist.  After  this  he  appeared  as  a  public  reader  of 
Shakspcare.  He  was  a  man  of  fine  literary  taste  and  ac- 

cumulated a  large  library  rich  in  Shakspeariana.  He  died- 
in  Philadelphia,  Dec.  13.  1873.  A  large  part  of  his  great 
fortune  was  left  by  him  to  establish  an  asylum  for  aged  and 
indigent  actors.  His  library,  with  its  best  treasures,  was 
destroyed  by  fire  Jan.  15,  1873.  See  the  Life  by  W.  R, 

Alger  "(1875),  and  the  biography  by  Lawrence  Barrett  in the  American  Actor  Series  (Boston,  1888). 

Forrest,  French  :  naval  officer;  b.  in  Maryland  in  1796; 
became  a  midshipman  1811;  lieutenant  Mar.  5,  1817;  com- 

mander Feb.  9,  1887;  captain  Mar.  80,  1844;  and  was  dis- 
missed Apr.  19,  1861.  He  distingui.shed  himself  in  the  war 

of  1813  on  Lake  Ei-ie,  and  in  the  fight  between  the  Hornet 
and  the  Peacock  Fel).  34,  1818.  In  the  Mexican  war  was 
adjutant-general  of  the  land  and  naval  forces.  Followed 
the  State  ot  Vii'ginia  when  she  seceded  from  the  LTnion, 
and  was  acting  assistant  secretary  of  the  Confederate  navy. 

D.  at  Georgetown,  D.  C,  Dec.  22,"  1866. 
Forrest,  .Tames  :  secretary  of  the  Institution  of  Civil  En- 

gineers of  Great  Bi'itain :  b.  in  London,  Nov.  30,  1835.  He 
received  an  ordinary  school  education,  and  at  the  age  of 
sixteen  was  articled  to  Messrs.  Edward  and  Jolm  JIanby, 
civil  engineers,  and  when  their  office  was  removed  to  Paris 

he  was  transferred  to  that  of  "Sir.  Charles  Manby,  at  that 
time  secretary  of  the  Institution  of  Civil  Engineers.  From 
1845  to  1848  Forrest  was  engaged  upon  the  Leeds  and  Dews- 
bury,  the  Jjceds  and  Thirsk  Railways,  the  East  and  West 
Yorkshire  lines  and  others,  under  Mr.  Thomas  Grainger. 
Jn  1848  he  returiunl  to  Mr.  Manby,  assisting  him  in  the 
work  of  the  institution.  In  18,58  he  was  made  assistant 
secretary  of  the  Society  of  Arts;  in  1856  succeeded  Mr. 
Manby  as  secretary  of  the  in.stitution.  He  has  been  intrust- 

ed with  the  most  responsible  and  confidential  work, and  has 

brought  into  the  institution  many  inijirovemcnts.  During 
his  incumbency  the  luendjcrship  has  ri>en  from  885  tcj  6,889, 

and  the  incom'e  from  £8,000  tu  £3.5,0(JO.  It  had  been  the 
]iolicy  of  the  older  members  to  limit  im-mbership  to  those 
engaged  in  the  constructive  branch  of  engineering,  exclud- 

ing, for  instance,  men  who  were  occupied  in  the  design  and 
construction  of  machinery.  This  excdusiveness  was  re- 

sented and  led  to  the  formation  of  the  Institution  of  Me- 
chanical Engineers.  Mr.  Forrest  set  himself  to  induce  the 

council  to  take  the  broader  view,  so  that  (he  institution 
might  become  the  representative  of  the  whole  engineering 
profession,  a  result  which  was  not  fully  accomjilished  until 
1886.  He  is  also  the  actual  treasurer,  librarian  of  the  ex- 

tensive library,  and  personal  editor  of  the  Proceedings. 
W.  R.  IIUTTON. 

Forrest.  Nath.vn  Bkdford:  soldier;  b.  in  Bedford  Co., 
Tenn.,  July  1.8, 1831.  In  1834  his  father  removed  to  Missis- 

sippi, and  in  1837  died,  leaving  a  large  family  dependent 
upon  Nathan,  who  devoted  himself  to  farming.  He  engaged 
in  business  at  Hernando,  Miss.,  in  1843;  in  18.52  became  a 
real-e.state  broker  and  dealer  in  slaves;  in  1859  purchased 
extensive  plantations  in  Coahoma  eo..  Miss.,  and  became  a 
cotton-grower,  and  acquired  a  large  fortune.  Though  op- 

posed to  disunion,  he  was  an  ardent  States  rights  man  in 
politics,  and  when  war  became  inevitable  he  espoused  the 
Simthern  cause  with  his  usual  energy.  In  June,  1861,  he 
joined  the  Tennessee  Mounted  Rifles  as  a  private,  but  in 
July,  at  the  request  of  Gov.  Harris,  of  Tennessee,  raised  a 
regiment  of  cavalry,  equipping  them  largely  from  his  own 
private  means.  On  the  organization  (jf  the  regiment  in 
October  he  wa-s  chosen  lieutenant-colonel.  At  Fort  Donel- 
.son  Forrest  bore  a  conspicuous  pjart,  and  on  the  final  de- 

termination to  surrender  he  remonstrated,  and  was  allowed 
to  attempt  an  escape  with  his  men  before  a  flag  of  truce  was 
sent.  In  this  he  was  successful,  reaching  Nashville  with  the 
main  part  of  his  force  Feb.  18.  On  JIar.  10  his  regiment 
reassembled  at  Huntsville,  and  a  few  days  later  marched  to 
luka.  Miss.  His  force  was  now  increased  to  ten  companies, 
of  which  he  was  chosen  colonel.  Engaged  at  the  battle  of 
Shiloh  (Pittsburg  Landing)  Apr.  6-7, 1862 ;  wounded  in  com- 

bat Apr.  8.  In  the  following  June  he  was  assigned  to  the 
command  of  cavalry  at  Chattanooga,  and  participated  in  the 
attack  on  Murfreesboro  July  13  ;  appointed  brigadier-general 
July  21,  1863,  and  placed  in  command  at  Murfreesboro  Sept., 
1863  :  in  command  of  brigade  Dec.  4.  1862,  and  engaged  in 

the  action  of  Parker's  Cross-roads  Dec.  81,  1863,  and  battle 
of  Chickamauga  Sept.  19-30.  1863.  Transferred  to  North 
Mississippi  in  Nov.,  1863.  he  was  appointed  a  major-general 
the  following  month,  and  assigned  to  the  command  of  For- 

rest's cavalry  department ;  in  command  of  forces  at  the 
capture  of  Fort  Pillow  Apr..  1864;  promoted  to  be  lieu- 

tenant-general Feb.,  1865 ;  surrendered  at  Gainesville  May 
9,  1865 :  was  subsequently  president  of  Selma,  Marion  and 
Memphis  Railroad  Company  until  1874.  D.  at  Memphis, 
Tenn.,  Oct.  29,  1877. 

Forrest  City:  town  and  railway  junction;  capital  of  St. 
Francis  co..  Ark.  (for  location  of  county,  see  ma[>  of  Arkan- 

sas, ref.  3-E) ;  45  miles  W.  by  S.  of  Bleinphis.  Tenn.  It  has 
6  churches,  2  free  schools  (one  for  blacks),  and  a  canning-fac- 

tory. Principal  industries,  agriculture  and  stock-raising. 
Pop.  (1880)  908;  (1890)  1,021 ;  (1898)  estimated  with  suburbs, 

1,800.  Editor  ok  "  Times." 
Forrester,  Alfred  Hentit  (Alfred  CrowqtiiJT):  artist 

and  comic  writer;  b.  in  London,  England,  in  1805;  edu- 
cated at  Islington;  was  a  notary  in  the  Royal  Exchange, 

but  retired  about  1889 ;  began  contributing  to  periodicals 
at  the  age  of  sixteen,  and  afterward  drew,  modeled,  and 
engraved  on  steel  and  wood  to  illustrate  his  own  writings. 
Leaves  from  my  3Iemoroiidum-bi)ok  (1836)  was  followed  by 
Eccentric  Tales  (same  year.)  In  1838  he  contributed  to  the 

Humorist  in  C'fMurn's  JIagazine,  witli  Theodore  Hook, 
Disraeli,  and  others;  then  to  Bentleifs  Mi.iceltaiiji.  Punch, 
T/ie  Illustrated  London  Neics,  etc.  He  exhiliited  large  pen- 
and-ink  drawings  at  the  Royal  Academy,  and  gained  some 
repute  as  a  designer  and  modeler.  Wanderings  of  a  Pen 
and  Pencil.  The  Comic  Arithmetic.  Phantasmagoria  of  Fun, 
etc.,  are  among  his  works.     D.  in  London,  May  26, 1872. 

Forrestoii :  village  (founded  in  18.54);  Ogle  co..  111.  (for 
location  of  county,  see  ma])  of  Illinois,  ref.  2-E) ;  107  miles 
W.  of  Chicago.  It  is  the  terminus  of  the  Ch.  and  la.  Branch 
of  the  Ch.,  B.  and  Q.  Railroad,  and  the  junction  of  the  Ch., 
Mil.  and  St.  P.  and  the  111.  Cent.  Railroads.  It  has  seven 
churches,  a  public  school  with  an  attendance  of  800  pujiils. 
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and  a  creamery.  Principal  l)usiiii'ss,  farmiiif;.  The  village 
was  incorporated  Sept.  21,  isdi;  under  special  charter  May 
11,  1868;  under  general  law  Ani;.  2.  1^88.  Pop.  (1880) 

1,108;  (1890)  1,118;  (189^)  estimated,  1,'2(I0. 
EunoR  Of  "  Herald." 

Forshey,  Col.  Caleb  Goldsmith,  A.M.:  engineer;  b.  in 
Somerset  CO.,  Pa.,  July  18,  1812;  educated  at  Kenyon  Col- 

lege, O.,  and  at  the  U.  S.  Military  Academy  at  West  Point ; 
was  Professor  of  Mathematics  and  Civil  Engineering  at  Jef- 

ferson College,  Jliss.,  18;iG-38;  was  tlienceforth  engaged  for 
many  years  in  important  engineering  works  in  the  South. 
Though  opposed  to  secession,  he  served  in  the  Confederate 
army  during  the  civil  war  as  lieutenant-colonel  of  engineers. 
After  the  war  he  was  engaged  in  railway  construction  in 
Texas  1865-71,  on  the  improvements  at  the  mouth  of  tljc 
Mississippi,  and  in  tlie  V.  S.  engineer  service  on  tlie  Red 
river  and  in  Galveston  Bay  18T4-75.  Prof.  Porshay  was  one 
of  the  founders  of  the  New  Orleans  Academy  of  Sciences 
185:1  and  was  its  first  vice-president.  He  was  one  of  the 
authors  of  77te  Phi/,iics  of  the  Misxissipjn  River  (Washing- 

ton, 1861 ;  2d  ed.  1876).    1).  at  Carrollton,  La.,  July  25, 1881. 

Forster,  Ernst  Joachlm  :  painter  and  writer  on  the  his- 
tory of  art;  b.  at  Milnchengosserstadt,  Germany,  Apr.  8, 

1800.  His  early  studies  were  in  theology,  philosophy,  and 
philology  in  the  universities  of  Berlin  and  Jena,  but  at  the 
age  of  twenty-three  he  devoted  himself  to  painting,  under 
the  teaching  of  Cornelius,  one  of  the  founders  of  the  school 
of  which  Kaulbach  was  the  most  distinguished  pupil.  Fcirs- 
ter's  hand  is  seen  in  frescoes  in  the  Aula  at  Rome,  in  the 
Glyptothek  and  Arcade  at  Munich,  and  in  the  chapel  of  San 
Georgio  at  Padua,  whose  frescoes  he  restored.  But  his  chief 
labor  was  literary.  lie  wrote  a  large  number  of  works,  in- 

cluding a  Historii  of  Gitdxiii,  Art  (;i  vols.,  1851) ;  llistorii  af 
Italian  Art  (1869);  Sluilirn  Iti'lutiny  to  tlie  Ilifilnri/  of 
Modern  Art  (1835);  Letters  on  Painting  (1838);  Moniiinenh 
of  German  Architecture,  Sculpture,  and  Painting  (1855) ; 
History  of  Modern  German  Art  (1863) ;  Life  of  Rapliuel 

(1867-69);  German- Art  in  Picture  and  ,SYo;-,y  (1879) ;  and 
guide-books  to  Munich,  Italy,  and  Germany  of  great  merit. 
He  also  wrote  a  Life  of  Jean  Paul  Richter,  and  edited  sev- 

eral of  his  works.  Piirster  was  the  discoverer  of  several  an- 
cient pictures  in  Italy,  notably  of  the  old  frescoes  of  Avanzo 

in  Pathia,  which  he  restored.     D.  at  Munich,  Apr.  29,  1885. 
Forster.  Johann  Georo  Adam  :  traveler  and  author ;  b. 

near  Dantzic,  Germany,  Nov.  26,  1754;  accompanied  his 
father,  Johaxn  Reinhold  Porster  ((/.  c),  around  the  world 
in  1772-75 ;  was  Professor  of  Natural  History  at  Wilna  in 
1784,  and  librarian  to  the  Elector  of  Mentz  in  1788;  envoy 
to  Paris  in  1793.  PuWishcd  /fistorj/  ami  Description  of  tlie 
Breadfruit  (1784) ;  Views  of  tlie  Lower  Rhine,  Brabant, 
Flanders,  etc.  (3  vols.,  1791),  etc.  A  collection  of  his  letters 
was  published  by  his  widow  (3  vols.,  1839),  and  a  complete 
edition  of  his  works  was  jiuljlished  in  1843.  He  made  a 
translation  of  the  SahuntdJd  into  German,  was  the  tutor  of 
Humboldt,  and  one  of  tlie  fathers  of  modern  German  litera- 

ture.    D.  in  Paris,  Jan.  11,  1794. 

Forster,  Johann  Reinhold  :  traveler  and  naturalist ;  b. 
at  Dirsehau,  Germany,  Oct.  33,  1739;  studied  theology  at 
Halle  and  Dantzic;  became  pastor  at  Rassenhuben,  iiear 
Dantzic,  devoting  his  leisure  time  to  scientific  studies.  In 
1766  he  went  to  England,  and  for  two  years  was  teacher  of 
natural  history  at  Warrington,  in  Lancashire ;  in  1773  ac- 

companied Cook  on  his  second  voyage,  as  naturalist,  and  on 
his  return  published  Observations  made  During  a  Voyage 
Round  the  World  (London,  1778).  In  1775  the  University 
of  Oxford  conferred  upon  him  the  degree  of  LL.  D.  In 
1780  he  was  appointed  Professor  of  Natural  History  at 
Halle.  Other  works  were  Litroduction.  into  Mineralogy 
(London,  1768):  Flora  Americce  septentrional  is  (Londoii. 
1771);  Zoologice  Rarioris  specilegium  (Halle,  1781);  with 
his  son  Johann  Georg  and  Sprengel,  Treatise  on  Fthnnloi/!/ 

and  Geography  (Leiiizig,  1781-83).  I),  at  Halle,  Dec. '0, 1798. 

Forster,  .John  :  author,  editor,  and  critic;  b.  at  Newcas- 
tle, England,  Apr.  2,  1813;  educated  for  the  I>ar,  but  de- 

voted himself  to  literature,  contributing  to  the  London  fJ.r- 
wminer,  of  which  he  was  cMlitor  for  ti-n  years;  to  the  Edin- 

burgh and  Quarterly  Reviews,  The  Foreign.  Quarterly  Re- 
view, of  which  he  was  editor,  etc.  He  also  edited  the  Lon- 

don Daily  News  for  a  year.  From  1855  to  1861  was  si-cre- 
tary  to  the  lunacy  conimission,  and  from  1861  to  1872  a 
commissioner  in   lunacy.     His  works  were  Statesmen  of 

the  Ciimmonwealth  of  England  (1831-34);  Life  of  Oliver 
(idhlstnitli  (1H4S);  Biograjihical  and  Historical  Essays 
(1H59);  Arrest  of  the  Five  Members  by  dharles  I.,  and  De- 
bale  (in  the  Grand  Jieniiinstrance  (1860);  *SV/'  John  Eliot,  a 
Biography  (1864) ;  Walter  Savage  Landor,  a  liiography  (2 
vols.,  1868):  Life  of  dharles  Diclcetis  (vol.  i.  in  1871;  vol. 
iii.  in  1874);  Life  of  Dean  Swift  (vol.  i.,  1876).  D.  in  Lon- 

don, Feb.  1,  1876. 

Forster,  William:  philanthrojiist  ;  b.  at  Tottenham, 
near  London,  England,  Mar.  33.  i7^i4;  became  a  minister 
of  the  Society  of  Friends  in  1803;  married  Anna,  sister  of 
Thomas  Powell  Buxton,  in  1816.  In  1S30  visited  the  U.  S.; 
in  1838  settled  as  a  preacher  near  Norwich.  England:  in 
1844-45  labored  as  such  in  France;  in  1N46  traveled  in 
Irehirid  to  relieve  the  distresses  there  caused  by  famine. 
Commissioned  in  1849,  by  the  London  Yearly  Meeting,  to 
present  an  address  on  slavery  and  the  slave-trade  to  rulers 
in  Christendom,  he  had  interviews  with  European  monarchs, 
and  in  1853  with  the  President  of  the  U.  S.  and  several 
Governors  of  Southern  States.  I),  on  the  Holston  river, 
Blount  CO.,  Tenn.,  Jan.  27,  1854. 

Forster.  Rt.  Hon.  William  Edward:  English  Liberal 
statesman  and  orator;  b.  at  Bradpole,  Dorset,  July  11,1819; 

educateil  at  the  Friends"  School,  Tottenham,  and  was  a  worst- 
ed manufacturer  at  Bradford.  As  a  Liberal  he  unsuccess- 

fully contested  Leeds  in  1859,  but  was  returned  to  the  House 
of  Commons  Feb.,  1861,  for  Bradford,  and  was  member  of  Par- 

liament till  his  death.  Was  Under-Secretary  for  the  Colonies 
in  Ijord  John  Russeirs  administration  from  Nov.,  1865,  un- 

til July,  1866.  and  vice-president  of  the  committee  of  coun- 
cil on  education  in  18fi8.  Mr.  Forster  was  magistrate  and 

deputy  lieutenant  for  the  West  Riding  of  Yorkshire.  He 
had  much  to  do  with  ]iassing  througli  tlii' House  of  Com- 

mons the  Education  Bill  in  1870  and  the  Ballot  Bill  in  1871, 
and  was  a  strong  supporter  of  the  imperial  federation 
scheme.  Mr.  For.ster  was  a  son-in-law  of  Dr.  Arnold  of 
Rugby.  In  1874  he  visited  the  U.  S.  In  1875  he  was 
elected  lord  rector  of  Aberdeen  Lrniversitv.  He  was  Chief 
Secretary  for  Ireland  1880-82.  D.  in  London,  Apr.  5,  1886. 
See  Life  by  Wemyss  Reid  (1888). 

Forsyth.  John:  statesman;  b.  at  Fredericksburg,  Va., 

Oct.  32,' 1780;  graduated  at  Princeton  in  1799.  His  father, 
a  Revolutionary  soldier  of  English  bii-th,  removed  to  South 
Carolina,  and  thence  to  Augusta,  Ga.  John  became  a  dis- 

tinguished lawyer;  was  attorney-general  of  Georgia  in 
1808;  was  in  Congress  1813-18  and  in  1823-27;  U.  S.  Sena- 

tor 1818-19  and  1839-37;  Governor  of  Georgia  1837-39. 
U.  S.  minister  to  Spain  1819-23 ;  U.  S.  Secretary  of  State 
1835-41.  Forsyth  made  an  alile  Secretary  of  State,  but  his 
attitude  toward  Mexico  in  the  complications  resulting  from 
the  Texan  war  of  independence  and  his  known  sympathy 
with  the  piroject  of  annexing  Texas  gave  rise  to  much  ad- 

verse criticism,  especially  among  anti-slavery  writers.  D. 
at  Washington,  D.  C,  Oct.  31,  1841.    . 

Forsyth.  William.  Q.  C,  LL.  D.  :  barrister:  b.  at  Green- 
ock, Scotland,  in  1812;  educated  at  Trinity  College,  Cam- 

bridge (B.  A.  1834.  M.  A.  1837);  called  to  the  bar  at  the  In- 

ner Tem])le  in  1839,  and  became  in  1857  queen's  counsel,  and bencher  of  the  Inner  Temple  in  1859.  He  was  standing 
counsel  to  the  Secretary  of  State  in  council  for  India  1859- 
74,  and  JI.  P.  for  Marylelione  1874-80.  Among  his  works  are 
Onthe  Law  of  Composition  with  Creditors  {1841);  Horlensius, 
or  the  Duty  and  Office  of  an  Advocate  (1849) :  (/;(.  the  Law 
Relating  to  the  Custody  of  Lifants  (1850) ;  The  History  of 
Trial  by  Jury  (1852);  Napoleon  at  St.  Helena,  and  Sir 
Hudson  Lowe  (1853);  Life  of  Cicero  (1864);  Cases  and 
Opinions  in  Constitutional  Law  (1869);  The  Novels  and 
Novelists  of  the  Eighteenth  Ceiitury  (1871):  Hannibal  in 
Italy,  an  Ilistorical  Drama  (1872):  Essays.  Critical  and 
Narrative  (1874) ;  The  Slaronic  Provinces  South  of  the  Dan- ube (1876). 

Forsythia.  for-si  thi-a  [lunned  in  honor  of  William  For- 
syth (l"737-1804).  a  Scotch  gardener  and  pomologist]:  a genus  of  shrubs  of  the  order  Oleaceie.  The  F.  viridissima 

and  F.  suspensa,  small  Chinese  shrubs,  very  common  in  cul- 
tivation, are  very  hardy,  and  conspicuous  for  their  yellow 

flowers  which  aj^pear  in  early  spring  before  the  leaves. 
Fort:  a  fortification,  usually  inclosed  and  provided  with 

flanking  arrangements  and  accessory  means  of  defense, 
which  generally  are  lacking  in  the  smaller  works  known  as 
Redoubts  {q.  c).  In  the  U.  S.  the  military  posts  of  the  in- 

terior are  known  as  forts,  although  generally  without  fortifi- 
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cations  of  any  kind.    Vor  further  iiifontiation  as  to  Fobti- 
FKUTiiiNS,  see  that  title.  James  Mercub. 

Fort  Adams :  a  fortificiition  constrnctcd  on  Hrenton's 
Puiiil,  entnmci'.  to  Newport  harbor.  It.  I.  This  worl<. 
phinned  and  bnilt  lna8-;iS  by  Oon.  Josepli  (>.  Totten,  sub- 
se<iuently  chief  engineer  U.  S.  array,  is  one  of  the  few  worlis 

of  the  system  ol'  seacoast  defense  in  the  U.  S.  designed  to 
sustain  a  regular  siege.  Its  land  fronts  are  elaborately  ar- 
rangetl  according  to  the  principles  of  the  art  as  then  re- 
ceived. 

Fortaleza,  for-tii'a-la'za'a  (often,  but  incorrectly  called 
Ceara)  :  a  city  of  Northeastern  Brazil ;  capital  of  the  state 
of  Ceara  ;  on  the  Atlantic  Ocean,  in  lat.  ;i  42  S.  (see  ma])  of 
South  America,  ref.  3-II).  The  coast  at  this  point  forms  a 
slight  bay,  but  the  shores  are  exposed  to  heavy  surf,  and  ves- 

sels anchor  3  miles  out  in  an  open  roadstead  ;  pa.ssengers  and 
freight  to  and  from  the  land  are  generally  cari'led  on  jam/a- 
das  or  sailing-rafts.  The  town,  built  on  a  low  bluff,  is  regu- 

larly laid  out,  and  the  [iriiicipal  streets  are  liiK'd  by  substan- 
tiid  liuildings,  but  with  little  architectural  dis[ilay.  The  lieat 
is  modified  by  sea-bi'eezes,  especially  during  the  dry  sea- 

son, and  the  town  is  generally  healthy,  though  it  has  been 
visited  by  several  severe  epidemics  of  yellow  fever  and 
smallpox.  The  country  immediately  back  is  a  barren  wast^ 
of  sand  and  scrub  ;  a  railroad,  extending  inland  to  Baturite, 
connects  the  port  with  the  rich  grazing  and  agricultural 
districts  of  the  interior.  Fortaleza  is  the  principal  port  of 
Ceartl,  and  has  a  large  trade,  exporting  sugar,  hides,  rubber, 
etc.  The  name,  meaning  a  fortress,  is  derived  from  the  old 
fort  of  Ainparo,  built  here  in  1611.  Pop.  (1893)  about  20,- 
000.  Herbert  H.  Smith. 

Fort  Atkinson  :  city  ;  Jefferson  co.,  Wis.  (for  location  of 
county,  see  map  of  Wisconsin,  ref.  7-E) ;  on  railway  and  on 
Rock  river,  near  Lake  Koshkonong ;  24  miles  N.  N.  E.  of 
Janesville.  It  contains  a  large  manufactory  of  furniture, 
wagons,  buggies,  and  cutters,  two  foundries,  an  extensive 
manufactory  of  dairy,  creamery,  and  cheese-factory  apipa- 
ratus,  and  manufactures  of  harrows,  brooms,  and  wheel- 

barrows. Pop.  (lyyO)  1.9(J9 ;  (1890)  2,283,  locally  ascertained 
to  be  2,300;  (1895)2.815. 

Editor  of  "Jefferson  County  Union." 
Fort  Barrancas :  a  small  work  in  Florida,  on  the  north 

side  of  Pensacola  Bay.  In  1861  this  fort  was  garrisoned  by 
a  small  body  of  artillery  under  command  of  Maj.  Adam 
Slemmer.  When,  in  Jan.,  1861,  Com.  Armstrong  of  the 
navy  surrendered  the  navy-yard  to  the  Confederates,  Maj. 
Slemmer  abandoned  this  work  and  transferred  his  com- 

mand to  the  more  important  work,  Fort  Pickens,  on  Santa 
Rosa  island,  opposite.  Barrancas  was  held  by  the  Confed- 

erates until  the  evacuation  by  them  of  Pensacola. 
Fort  Bowyer :  See  Fort  Morgan. 

Fort  Brady  :  a  military  post  (occupied  by  two  companies) 
at  Sault  Ste.  Marie.  Jlieh.  It  is  an  important  military  posi- 

tion, commanding  tlie  St.  Mary's  river  and  canal.  See  also 
St.  Mary's  Kiver. 

Fort  Brown  :  a  military  post  at  Brownsville.  Cameron 
CO.,  Texas ;  half  a  mile  from  the  site  of  the  old  Texan  Port 
Brown  (for  location  of  county,  see  map  of  Texas,  ref.  8-II). 
It  has  quarters  for  a  regiment;,  but  owing  to  the  unhealth- 
fulncss  of  the  place  the  garrison  is  usually  small.  On  the 
other  side  of  the  Rio  Grande  is  the  Mexican  town  of  Mata- 
moras. 

Fort  Canby  :  one  of  the  defenses  of  the  mouth  of  the 
Cohimliia  river;  situated  on  Cape  Hancock  or  Disappoint- 

ment, Pacific  CO.,  Washington  (for  location  of  county,  see 
map  of  Washington,  ref.  4-A).  The  fortifications  are  on  a 
bluff  about  200  feet  high,  the  quarters  near  the  water. 

Fort  CoUiiis:  town  and  railway  junction;  capital  of 
Larimer  co..  Col.  (for  location  of  county,  see  map  of  Colo- 

rado, ref.  1-D) ;  on  the  (!ache  la  Poudre  river :  70  miles  N.  of 
Deiivi^r.  It  has  excellent  water-power  and  some  manu- 

factures, and  is  the  site  of  the  Colorado  Agricultural  Col- 
l(!ge.  Principid  business,  agriculture,  dairying,  and  stock- 

raising.  Pop.  (1880)  1,356  ■[  (1890)2,011;  (1893)  estimated, 2,750.  Editor  of  "  Courier." 
Fort  Covinsfton  :  village;  Franklin  co.,  N.  Y.  (for  loca- 

tion of  county,  see  map  of  New  York.  ref.  l-I) ;  15  miles 
N.  W.  of  Malonc ;  on  railway  and  tlie  navigaljle  Salmon 
river,  5  miles  from  its  mouth  and  a  nnle  from  tlie  Canada 
line.  It  has  an  academy;  dairying  and  farming  are  the 
leading   intetests.     Port  Covington  is  memoralile  fur  tlie 

sufferings  wdiich  the  U.  S.  army  endured  at  this  point 
during  the  winter  of  1813-14.  Pop.  (1880)  1)31  ;  (1890)  870. 

Fort  de  Franco  (Pr.  pron.  for'd(!-fra"^ins'),  formerly  Pobt Royal  :  capital  of  Martlnii|ue,  French  West  In<iies ;  on  low, 
flat  land  borilering  Port  Uuyal  Bay,  near  the  southern  end 
of  the  island  (see  map  of  West  Indies,  ref.  7-M).  It  was  for- 

merly the  princijial  port,  but  has  been  supplanted  by  St. 
Pierre.  The  bay  is  defended  by  Fort  St.  Louis,  an  impor- 

tant [jost  during  th(!  French  and  English  wars.  The  city  is 
regularly  laid  out,  with  substantial  houses,  generally  of  wood, 
and  the  surroundings  are  exceedingly  picturesque.  There 
is  a  small  park  containing  a  monument  to  the  Empress 
Josephine,  who  was  born  near  the  place.  Pop.  (1892)  about 
15,000.  Uerbert  H.  Smith. 

Fort  Dodpre:  city;  capital  of  Webster  co.,  la.  (for  location, 

see  map  of  Iowa,  ref.  4-1'');  situated  on  Ues  Moines  river,  the 
Chi.,  11.  Land  Pac,  III.  ('en  t..  Mason  City  and  Fort  U..  and  Minn, 
and  St.  Louis  R.  Rs. ;  90  miles  N.  of  Des  Moines.  It  has  a  col- 

lege, a  large  graded  school  with  excellent  ward  schools,aCath- 
olic  seminary,  fine  (piarries  of  building-stone,  large  deposits  of 

gypsum,  coal,  fire-clay,  potter's  clay,  and  water-lime,  various 
inanuraetures.  one  of  the  largest  oatmeal-mills  in  the  State, 
gas-works,  electric  lights,  and  water- works.  Pop.  (1880)  3,.586; 

(1890)  4,871 ;  (1895)  8,756.      Publishers  of  "  Chronicle." 
Fort  Donelson  :  See  Fort  Henry  and  Fort  Donelson. 

Fort  Buqucsne :  See  Pittsburg. 

Fort  Edward:  village;  Washington  co.,  N.  Y.  (for  loca- 
tion of  county,  see  map  of  New  York,  ret.  4-K);  on  railway 

and  on  the  east  bank  of  Hudson  river;  28  miles  N.  of  Troy. 
A  dam  900  feet  long  and  27  feet  high  crosses  the  Hudson, 
and  affords  great  water-power.  The  village  is  finely  sit- 

uated, has  a  seminary  and  collegiate  institute,  and  extensive 
manufactures,  including  iron,  lumber,  machinery,  and  stone- 

ware. The  first  fortification  here  was  built  in  1709  :  another 

and  lai'ger  one  called  Port  Lyman  was  built  in  1755,  but  the 
present  name  was  soon  substituted  in  honor  of  Edward, 
Duke  of  York.  Some  remnants  of  thP  fort  still  remain. 
Fort  Edward  was  a  point  of  importance  during  the  old 
French  and  Indian  wars,  and  during  the  Revolution  was  oc- 

cupied in  turn  by  British  and  Americans.  Pop.  (1880)  2,988 ; 
(1890)  not  separately  returned. 

Fort  Erie  :  post-village  of  Welland  co.,  Ontario,  Canada 
(for  location  of  county,  see  map  of  Ontario,  ref.  5-E);  on 
two  railways  and  on  Lake  Erie,  at  the  head  of  the  Niagara 
river  opposite  Buffalo,  N.  Y..  with  which  it  is  connected  by 
a  railway  bridge.     Pop.  1,000. 

Fort  Ethan  Allen  :  a  military  post  established  in  Mar., 
1893;  situated  near  Essex  Junction,  Vt..  about  5  miles  E.  of 

Burlington  (for  location,  see  map  of  Vermont,  ref.  4-B). 
It  is  designed  for  the  accommodation  of  a  large  garrison, 
and  to  form  one  of  the  cordon  of  posts  along  the  northern 
frontier  of  the  U.  S.  James  Mercur. 

For'tesciie,  Chichester  Samuel  Parkinson  :  See  Park- 
inson-Portescue,  Chichester  Samuel. 

Fortescne,  Rt.  Hon.  Hugh,  Earl :  English  statesman 
and  author:  b.  Apr.  4,  1818;  educated  at  Harrow  and  Trin- 

ity College.  Cambridge ;  entered  Parliament  in  1841 ;  in 
Dec,  1854,  was  chosen  for  Marylebone ;  resigned  and  was 

called  to  the  upper  house  for  his  father's  barony  of  Fortes- cue  Dec.  5,  1859,  succeeding  as  third  earl  Sept.  14, 1861.  In 
1846^7  was  a  Lord  of  the  Treasury,  secretary  of  the  poor  law 
board  1847-51.  besides  being  chairman  of  several  successive 
metropolitan  commissions  of  sewers.  Retired  from  Parlia- 

ment after  1858  in  consequence  of  ophthalmia,  contracted  in 
visiting  a  hospital  with  a  view  to  his  successful  parUamen- 
tarv  motion  for  sunitarv  reform.  He  has  written  The 

Health  of  I'owns  (1844) ;  Official  Salaries  {1S5-2) :  liepresent- 
aiive.  Self-gnvernment  fur  the  Metropolis  (1854);  Parlia- 

mentary Reform  (1859);  Public  Schools  for  the  Middle 
Classes  (1864). 

Fortescue,  Sir  John:  English  chief  justice  of  tlie  king's 
bench;  b.  probably  about  1395;  became  sergeant-at-law 
1429 ;  one  of  the  king's  sergeants  in  Easter  1441 ;  chief  jus- 

tice Jan.  25.  1442,  to  Easter  1460:  escaped  with  Henry  VI. 
into  Scotland  at  the  end  of  Mar.,  1461  ;  was  attainted  of  high 

treason  1463;  escaped  with  yucen  jMargaret  to  the  Conti- 

nent;  was  pardoned  by  Edward  IV^.  Oct.,  1473.  and  was  liv- ing in  Feb.,  1476.  Wrote  On  the  Praises  of  the  British 
Laws,  in  Latin,  lietween  1461  and  1470,  a  masterly  exposi- 

tion of  English  law,  and  The  Governance  nf  En  gland,  oiher- 
wise  called  The  Difference  between  an  Absolute  and  Lim- 
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ited  Mntiarchji.  na  it  more  particidarly  recjardx  the  English 
(Constitution,  (1714;  new  eil.,  Cliireniloii  I'rcss,  1886). 

Fort  Fisher:  a  strong  earthwork  on  Federal  Point,  N.  ('., 
between  the  oeean  and  the  C!ape  Fear  river;  erected  by  the 
Confederates  during  the  civil  war  to  guard  the  mouth  of 
the  river.  It  consisted  of  two  faces.  The  general  direction  of 
the  land  face,  running  N.  W.  and  S.  E.,  was  nearly  [leriien- 
dicular  to  the  beach  and  the  shore  of  the  river,  separated  at 
this  fioint  aliout  half  a  mile.  It  was  between  fiOO  and  fiOO 

yards  long,  and  was  designed  to  resist  an  attack  by  a.  foi-ce 
landing  on  the  beach  to  the  north  and  raarcliing  against  it. 
The  sea  face,  nearly  perpendicular  to  the  land  face,  was 
about  1,400  to  1.500  yards  long.  It  ran  N.  K.  an<l  S.  W., 
parallel  to  the  beach,  and  terminated  at  its  southwestern 
extremity  in  a  battery  60  feet  liigh.  mounting  two  heavy 

guns,  called  the  "  mound  liattery."  The  land  face  mounted 
20  heavy  guns  and  ij  mortars,  with  S  Napoleon  guns  for 
guarding  the  gate  near  its  center  and  the  road  bridge  at  the 
left  flank  of  the  work.  To  protect  the  guns  from  enfilade 
anil  reverse  fire  from  the  fleet,  they  were  placed  singly  be- 

tween long,  thick,  and  high  traverses,  except  at  the  left 
flank,  where  a  change  in  the  direction  of  the  parapet  al- 

lowed one  traverse  to  cover  two  guns.  The  ground  in  front 
of  this  face  was  also  defended  by  land  torpedoes  electrical- 

ly connected  with  the  fort.  A  strong  palisade  extended 
along  the  foot  of  the  parapet  to  and  around  the  salient  of 
the  work.  On  the  sea  face  were  mounted  twenty-four 
lieavy  guns,  also  well  protected  with  traverses  and  provided 
with  bomb-proof  magazines  and  shelters  for  the  men.  All 
the  guns  of  the  fort  were  mounted  en  barbette.  Near  the 
extremity  of  Federal  Point  was  a  wharf  for  deep-draught 
vessels,  and  not  far  from  this  Fort  Buchanan,  an  elliptical 
fort  mounting  four  guns  covering  the  inlet  and  sweeping 
the  latid  approaches.  The  blockade-runners  entering  the 
Cape  Fear  river  finally  became  almost  the  only  source  from 
which  supplies  not  manufactured  in  the  Confederacy  could 
be  obtaine<l,  and  to  cut  oflE  these  supplies  it  was  necessary 
to  capture  Fort  Fisher.  A  combined  land  and  naval  attack 
was  therefcjre  planned  and  carried  out  on  Dec.  33,  24,  and 
2.5,  with  Gen.  15.  F.  Butler  in  command  of  the  land  forces 
and  Admiral  Porter  in  command  of  the  fleet,  but  they 
were  obliged  to  retire  without  effecting  serious  damage 
upon  the  fort.  An  attempt  to  blow  up  the  fort  by  the  ex- 

plosion of  a  powder-boat  was  made  without  effect.  Gen. 
Grant  determined  to  renew  the  attempt  to  capture  the  fort, 
and,  .Jan.  4  and  5,  186.5,  embarked  a  force  of  al)Out  8.000 

men  at  Bei-rauda  Hundred,  under  command  of  Gen.  Terry, 
making  Beaufort  the  rendezvous  as  before,  and  reached 
this  place  on  .Jan.  8.  On  the  evening  of  the  13th  the  fleet 
and  transports  were  again  before  Fort  Fisher,  and  on  the 
morning  of  the  13th  the  debarkation  commenced,  while  the 
bombardment  of  the  fort  was  begun  by  the  ironclads.  The 
troops  having  all  landed  in  the  afternoon,  the  whole  fleet 
joined  in  the  bombardment,  which  was  mainly  directed 
upon  the  land  face.  The  firing  during  tlie  night  of  the  13th 
was  kept  up  by  the  ironclads,  and  during  the  night  and  day 
of  the  14th  was  continued  with  a  view  to  keeping  down  the 
fire  of  the  fort  and  clisinounting  the  guns  on  the  land  face. 
Meanwhile  the  land  forces  had  thrown  up  a  line  of  works 
across  the  peninsula  to  guard  against  an  attack  from  anv 
relieving  force,  and  arrangements  were  made  for  a  simul- 

taneous assault  at  3  p.  M.  of  the  loth  by  the  army  and  a 
column  of  marines  and  sailors  from  the  fleet.  In  the  morn- 

ing fire  was  opened  by  the  entire  fleet,  and  continued  until 
tlie  assault  was  made.  At  about  noon  the  sailf>rs  and  nui- 
rines  began  to  land,  and  at  3  p.  m.,  upon  signal,  they  and 
the  land  forces  made  the  assault,  the  sailors  attacking  the 
salient  and  the  army  tlie  left  flank  of  the  land  front.  The 
naval  attack  was  repulsed  with  great  loss.  The  army  cap- 

tured the  extremity  of  the  line,  and  fighting  its  way  from 
traverse  to  traverse,  assisted  by  the  fire  of  the  ships  when  it 
couM  be  so  directed  as  not  to  injure  the  Union  troops, 
by  10  p.  M.  had  occupied  the  entire  work  and  received  the 
surrender  of  the  garrison.  The  effective  strength  of  the 
army  in  the  attack  of  the  1.5th  was  about  8,000  men.  Tlie 
losses  in  killed,  wounded,  and  missing  were  about  1,000. 
The  naval  assaulting  column  contained  about  3,000  men 
and  lost  aliout  300.  The  total  Confederate  force  was  from 
2,0(10  to  3,500  men,  of  whom  about  500  were  killed  or 
wounil(«l  and  the  remainder  captured.  On  the  morning  of 
the  Kilh  an  explosion  of  the  main  reserve  powder  magazine 
occurred,  killing  and  wounding  about  100  Union  troops  and 
a  number  of  Confederates.     This  explosion  seems  to  have 

been  accidental,  although  at  the  time  it  was  supposed  that 
the  Confederates  fired  tlie  magazine  by  electricity  from  the 
other  side  of  the  river.  .Jamks  Mercue. 

Fort  Foote:  an  inclosed  barbette  work  with  exterior 
batteries;  .situated  on  the  Potonnu;  river,  6  miles  below 
Washington;  on  a  commanding  bluff  of  tint  Jlarvland 
shore,  100  feet  above  the  river.  It  was  constructed  during 
the  civil  war,  and  forms  the  inner  line  of  defense  of  the 
channel  of  approach  by  water  to  Alexandria  and  Wash- 

ington. 
Fort  Oailies :  town  ;  capital  of  Clay  co.,  Ga.  (for  location 

of  county,  see  map  of  Georgia,  ref.  6-F) ;  on  railway,  and  on 

the  navigable  Chattahoochee  river.  It  has  a  coni'nianding position,  and  a  good  trade  in  cotton.  There  are  numerous 
ancient  artificial  mounds  in  the  vicinity.  Pop.  (1880)  867- 
(1890)  1,097. 

Fort  (Jeorge :  a  fortification  in  Inverness-shire.  Scotland  ; 
on  a  spit  of  land  jutting  out  into  the  Firth  of  Moray.  It 
was  built  in  1748  to  keep  the  Highlanders  in  subjection. 

Fort  tiratiot,  -gnXsh'i-ot:  city;  St.  Clair  co.,  Mich,  (for 
location  of  county,  see  map  of  j\lichigan,  ref.  7-K) ;  now 
part  of  Port  Huron  ;  at  the  outlet  of  Lake  Huron;  opposite 
Point  Edward,  Ontario,  Canada.  It  has  railway  machine- 
shops.     Pop.  (1880)  1,380;  (1890)  2,833. 

Fort  Griswold  :  See  New  Ijondon,  Conn. 

Forth  :  a  river  of  Scotland ;  rises  in  two  branches,  the 
Avendhu  and  the  Duchray,  which  unite  at  Aberfoyle.  It 
then  passes,  with  many  windings,  through  the  most  pictur- 

esque and  romantic  part  of  Scotland,  by  Stii-ling,  and  a  lit- 
tle above  Alloa  it  empties  into  the  Firth  of  Forth.  It  is 

navigable  for  vessels  of  100  tons  to  Stirling,  and  to  Alloa 
for  vessels  of  300  tons.  It  comnumicates  with  the  Clyde  by 
a  canal  38  miles  long.  The  depth  increases  between  Grange- 

mouth and  North  Queensferry  in  the  first  mile  from  10  to 
15  feet;  in  the  second,  to  35;  in  the  third,  to  .53;  and  the 
remaining  part  of  the  distance  has  a  general  depth  of  60 
feet  at  low  water.  The  tides  are  felt  44  miles  above  Stirling, 
and  at  Stirling  harbor  the  spring  tide  rises  7  ft.  9  in.  At 
Leith  and  Kinghorn  the  average  height  of  the  tide  is  17^ 
feet.  The  bed  of  the  river  consists,  to  a  great  extent,  of 
mud,  the  depth  of  the  deposit  being  in  some  places  more 
than  300  feet,  and  there  are  extensive  alluvial  formations 
along  the  lower  course  of  the  river  and  in  the  upper  parts 
of  the  estuary.  The  fisheries  of  herring,  whitefish,  and 
salmon  are  very  important.  In  1889  a  great  railway 
bridge,  one  of  the  most  remarkable  in  the  world,  was  erected 
across  the  Forth  at  Queensferry.     See  Bridges. 

Fort  Hamilton  :  a  fort  on  the  eastern  shore  of  the  Nar- 
rows, the  iiriiieiiial  entrance  to  New  York  harbor. 

Fort  Haiicocli:  one  of  the  strongest  forts  in  the  U.  S. ; 
on  Sandy  Hook,  N.  .J.  (see  map  of  New  Jersey,  ref.  3-E) ;  de- 

signed to  control  the  entrance  to  the  lower  New  York  Bay. 
Attached  to  the  fort  are  grounds  used  in  testing  guns,  armor, 

projectiles,  etc. 
Fort  Henry  and  Fort  Donelson :  two  works  erected  by 

the  Confeilerates  during  the  civil  war  in  the  U.  S. ;  the 
former  on  the  right  bank  of  the  Tennessee  river,  the  latter 
on  the  left  bank  of  the  Cumberland  river,  about  40  miles 
from  where  these  rivers  empty  into  the  Ohio;  distant  from 
each  other  about  12  miles,  and  connected  by  a  direct  road. 
A  combined  land  and  naval  attack  for  the  reduction  of 
these  works  having  been  determined  upon,  the  naval  force 
was  intrusted  to  Com.  Andrew  II.  F'oote,  and  the  land  force, 
numViering  about  15,000.  assigned  to  Brig.-Gen.  U.  S.  Grant. 
On  Feb.  2,  1863,  the  naval  fleet  left  Cairo,  followed  by  the 

ti'oops  in  transports,  arriving  on  the  4th  off  Fort  Henry, 
where  it  had  been  resolved  to  make  the  first  attempt.  This 
fort  was  defended  by  17  guns  and  about  3.000  men,  under 
the  command  of  Brig.-Gen.  Tilghman.  After  landing  the 
troops  and  making  reconnoissances,  the  morning  of  Feb.  6 
was  settled  upon  for  the  combined  attack,  which  was  ac- 

cordingly commenced  at  noon  by  the  navy,  the  army  having 
startecl  an  hour  earlier  with  the  expectation  of  cutting  off 
the  retreat  should  the  fire  of  the  navy  compel  the  enemy  to 
abandon  the  position ;  but  Com.  Foote  attacked  with  such 
vigor  as  to  compel  the  surrender  of  the  work  in  but  little 
more  than  one  hour,  while  the  army,  being  delayed  by  the 
condition  of  the  roads,  did  not  arrive  till  some  time  later; 

the  Confederate  garrison  meanwhile  escaping  to  Fort  Don- 
clson,  with  the  exception  of  about  sixty  or  seventy  men.  be- 

sides Gen.  Tilghman  and  his  staff,  wdio  surrendered  with 
the  work.      After  waiting  a  sufficient  time  to  repair  the 
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damaiiu  sustained  by  tlic  f;iinl)i«its,  (ieii.  Grant  on  the  12th 
moved  with  liis  army  towii-nl  Furl,  I)(iiielsi]n.  arriviiijj  Imfore 
that  work  tho  same  alleniciDn.  In  the  incanlime  tlie  jrarri- 
sou  at,  F(irt  Donelsun,  eiinsistinj,'  mainly  of  tliose  who  had 
escaped  from  Fi>rt  Henry,  had  lieeii  re-enforeed  on  the  0th 
by  the  coranuind  of  Gen.  I'illow,  and  on  the  13th  by  that  of 
Gen.  Uiiekner  from  Bowling  Green,  and  on  the  following 
day  by  the  brigade  of  (ien.  John  M.  Floyd,  who,  l)eing  the 
senior  ollicer,  assumed  command  of  tlie  entire  force  of  about 
16,000  men.  This  work,  wliile  it  eomnuind<'d  well  the  river- 

front, was  in  the  rear  commanded  by  high  ground,  which 
was,  however,  .secured  and  fortilicd  before  the  arrival  of  the 
Union  forces.  Geu.  Grant  at  once  jjroeeeded  to  invest  the 
Confederate  lines,  and  early  on  the  morning  of  the  13tli 
opened  a  vigorous  cannonaile,  followed  in  the  afternoon  by 

an  assault  by  a  part  of  Jlet'lernand's  force,  which  was,  how- 
ever, repulsed  with  eonsiileralile  loss.  On  the  14th  rc-en- 

foreements  to  thi'  numlier  of  10.000  reaclie<l  (irant,  bringing 
his  land  forces  up  to  about  37.000  men.  together  with  the 
fleet  of  Com.  Foote,  and  a  combined  attack  was  determined 
upon.  Being  unable  to  get  th(^  new  troops  in  jHJsition,  the 
fleet  opened  the  attack  alone  in  the  afternoon,  but  after  an 
hour  and  a  half,  during  which  time  every  gunboat  was  dis- 

abled and  54  men  killed  and  wounded,  the  licet  was  com- 
pelled to  retire.  Gen.  Grant  now  proceeded  to  complete  his 

line  of  investment  and  await  the  re-entor(*ment  of  his 
array.  The  Confederate  conunanders,  however,  realizing 
their  danger,  had  agreed  upon  a  vigorous  attack,  by  which 
it  was  hoped  to  secure  an  avenue  of  retreat  to  Xashville, 
which,  intended  as  a  surprise,  was  commenced  at  5  a.  m.  on 
the  loth,  but  was  met  by  a  fire  from  the  Federal  force,  and 
a  battle  ensued  with  varying  success  until  aliout  ̂   p.  m., 
when  a  final  advance  was  ordered  by  Gen.  Grant  along  the 
whole  line,  which  drove  tlie  Confederates  back  to  their  own 
lines,  while  on  the  left  a  position  was  gained  within  the 

Confederate  works.  The  loss  on  each  side  during  this  day's 
conflict  was,  in  killed  and  wounded,  nearly  3,000.  Gen. 
Grant  now  made  his  preparations  for  a  general  attack  the 
next  morning,  which,  however,  was  not  executed,  for  dur- 

ing the  night  the  Confederate  commanders,  finding  the 
Union  line  of  investment  completely  restored,  had  deter- 

mined upon  a  surrender.  Pillow  refused  to  consent  to  a 

capitulation,  while  Floyd  acknowledged  that  "  personal  rea- 
sons "  prevented  him  from  acceding  to  such  a  decision,  thus 

devolving  the  surrender  upon  Buckner.  During  the  night 
Floyd  managed  to  escape  by  steamers  with  some  1,500  of  his 
own  command,  as  did  Pillow  and  his  staff,  also  Gen.  Forrest 
with  300  or  400  men,  by  the  river-road.  At  dawn  of  the 
ICth  Buckner  addressed  a  communication  to  Gen.  Grant, 
asking  the  appointment  of  commissioners  to  settle  upon 
terms  of  capitulation  and  an  armistice  until  noon,  to  which 

Grant  sent  his  famous  reply :  "  No  terms  except  uncondi- 
tional and  immediate  surrender  can  be  accepted.  I  propose 

to  move  immediately  upon  your  works."  Buckner,  having 
no  alternative,  accepted  these  terms.  No  exact  statement 
of  the  captures  can  be  given ;  the  most  reliable  estimates 
place  them  at  65  cannon,  about  17,000  small-arms,  and  about 
14,000  prisoners,  many  of  whom  were  wounded.  The  total 
Union  loss  in  killed,  wounded,  and  missing  was  3,833. 

Revised  by  James  JIercur. 

Fort  Howard:  city  and  railway  center;  Brown  co., 
Wis.  (for  location  of  county,  see  map  of  Wisconsin,  ref. 
5-P) ;  on  the  west  side  of  Fox  river,  near  its  mouth,  oppo- 

site the  city  of  Green  Bay  ;  114  miles  X.  of  Milwaukee.  It 
has  9  churches,  5  brick  school-buildings  (including  a  large 
iigh  school),  numerous  and  extensive  lumber-manufactories, 
the  G.  B.,  W.  and  St.  P.,  and  the  Ch.,  Jl.and  St.  P.  Railway 

machine-shops,  sash,  door,  and  blind  factories,  canning-fac"- tories,  brick-yards,  machine-shops  and  boiler-works,  electric 
lights,  sewers,  water-works,  etc..  a  fine  harbor,  and  an  ex- 

tensive trade.  Pop.  (1880)  3,083;  (1800)  4.7.")4.  (Now,  180.5, 
consolidated  with  Green  Bay.)         F-ditors  of  "Review." 

Fortiflcatioii  [from  F\:  furfificafion  :  lia,\.fortificazwne 
<  Low  Lat.  foriificaiio,  deriv.  of  Lat.  fortifirare,  make 

strong,  fortify;  fur'tis,^ivong  +  fa'cere,  make']:  the  art  of rendering  a  military  position  defensible  against  the  attacks 
of  superior  numbers;  also  the  work  or  works  erected  for 
this  purpose.  The  art  of  fortification  is  usually  divided  into 
two  branches — permanent  fortification  and  field  or  tempo- 

rary fortification.  Permanent  fortifications  are  constructed 

to  <lefcnda  position  of  iKU-manent  importance,  and  are  made 
of  durable  materials.  Field  fortifications  are  intended  to 
serve  a  temporary  purpose,  and  the  materials  employed  are 

those  found  most  ready  at  hand,  'i'he  princii)les  of  the  art 
are  essentially  the  same  in  both.  Pc^rinaiient  fortifications 
being  the  more  elaborate,  it  will  be  convenient,  in  a  brief 
ex|josition  of  the  subject,  to  consiiler  that  branch  first.  It 
will  be  necessary  to  assume  that  the  reader  is  acquainted 
with  the  elementary  terms  employed. 

I.  Permanent  Fortification. 

Geiifriil  JJi'fiiiitionfs. — A  modern  fortress  usually  consists 
of  an  inclosuri'  of  earth  and  masonry,  called  the  enceinte, 
or  body  of  the  place,  secured  by  a  citadel  within,  and 
strenglliened  by  works  on  the  exterior,  called  outworks. 

The  mass  of  earth  emph)yed  to  cover  the  bodies  of  the 

defenders  while  in  action  from  the  enemy's  projectiles  is called  the  parapet.  It  is  raised  ujion  another  mass  of 
earth  called  the  rampart,  R  (Fig.  1). 

Outside  the  rampart  is  the  ditch,  D,  which  is  made  deep 
and  wide  en(aigli  to  offer  a  serious  obstacle  to  the  enemy ; 
and  beyond  the  ditch  the  glacis,  c. 

If  the  jdan.  or  trace,  of  the  enceinte  should  have  the 
form  of  a  simple  polygon  with  only  salient  angles,  the 
ditch  would  not  lie  under  the  fire  of  the  work,  and  an 
enemy  having  reached  it  would  there  find  shelter.  The  ar- 

rangements by  which  the  exterior  slope  and  bottom  of  the 
ditch  are  brought  under  fire  are  called  flanking  arrange- 

ments. In  general  terms,  they  consist  in  arranging  the 

sides  of  the  polygon  .so  as  to  make  both  re-entrant  and 
salient  angles.  In  small  works,  having  oidy  salients,  gal- 

leries are  sometimes  built  behind  the  counterscarp,  having 
a  fire  upon  the  ditch.  When  the  flanking  arrangements 
are  imperfect,  the  space  left  unexpo.sed  to  tlie  fire  of  the 
work  is  called  a  dead  space. 

Systems  of  Fuiiificalion. — The  main  points  to  be  attained 
in  any  fortification  are — 1,  to  offer  an  obstacle  to  the  ad- 

vance of  the  enemy  to  a  liand-to-hand  conflict ;  2,  to 
cover  the  defenders  from  his  projectiles;  and  3,  to  thor- 

oughly sweep  with  its  fire  all  the  ground  within  range  on 
the  exterior,  including  its  own  ditches.  A  vast  number  of 
different  methods  of  securing  the  above  ends  have  been  pro- 

posed. There  are  three  principal  systems,  however,  which 
these  methods  approach  more  or  less  closely,  and  which  will 
alone  be  noticed.  These  are  the  tenailled  (Fig.  2),  the  bas- 
tioned  (Fig.  3).  and  the  polygonal  systems  (Fig.  4).  The 
figures  represent  the  systems  on  a  ]ierfectly  horizontal  site, 
where  there  is  nothing  to  cause  irregularity.  To  avoid  un- 

necessarily complicating  the  figures,  only  the  magistrals,  in- 
terior crests,  rear  lines  of  terrepleins,  and  foot  of  rampart 

slopes  are  shown.  The  heavy  black  lines  are  the  interior 
crests;  the  stippled  portions  are  the  bottoms  of  the  ditches. 
In  Fig.  3  only  the  magistral  and  interior  crest  of  the  en- 

ceinte are  shown. 
It  will  be  observed  that  the  lines  are  straight  in  all  of 

them.  To  make  them  curved  would  either  scatter  their  fire 
or  concentrate  it  upon  a  single  point,  since  the  direction  of 
the  line  of  fire  is  always  assumed  to  be  perpendicular  to 
the  interior  crest,  this  being  the  most  natural  direction  for 
the  soldier  to  fire  in.  and  tlie  one  which  he  will  always  em- 

ploy at  night.  Moreover,  if  the  lines  were  curved,  it  would 

not' be  possible  to  flank  them,  since  the  path  of  the  projectile is  a  straight  line. 
Before  describing  these  systems  it  shoidd  be  noticed  that 

the  mere  inclosing  a  given  space  by  a  rampart  of  the  usual 
height  will  not  necessarily  of  itself  afford  the  required  cover 
to  tlie  defenders.  If  the  direction  given  to  the  lines  is  such 
that  the  enemy  can  place  himself  upon  the  prolongation  of 
them,  he  can  land  his  projectiles  atone  end  of  the  terrejilein 
and  sweep  it  to  the  other:  fire  striking  a  line  in  such  a  di- 
rectiim  is  calle(l  enfilade  fire.  Should  the  enemy  be  able  to 
take  up  a  jjosition  from  which  he  can  fire  over  one  portion 
of  the  inclosure,  and  strike  in  rear  the  parapet  beyond,  the 
latter  is  said  to  be  exposed  to  reverse  fire.  Lines  placed  so 
as  to  be  exposed  to  enfilade  or  reverse  fires  are  faulty ;  and 
though  it  is  not  always  possible  to  avoid  so  placing  them,  on 
account  of  the  necessity  of  giving  their  fire  a  suitable  direc- 

tion, it  is  evident  in  comparing  the  different  systems  that 
the  one  which  will  least  often  require  this  fault  wiU,  so  far, 
be  the  best. 

Tenailled    System. — The   tenailled    trace   is  shown    in 
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Fig.  3.  This  trace  is  simple,  adapts  itsi-lf  will  tn  ii-regular 
ground,  and  i)rovides  a  eruss-tire  upon  the  Mppmaches.  At 
first  glanc.'e  it  seems  to  be  well  flanked,  Iml  that  is  not  the 
case.  The  greatest  angle  of  depression  at  which  artillery  is 
fired  is  aliout  1   upon  6.     Supposing  the  height  of  the  guu 

Fio.  2.— Tenailled  system. 

to  be  40  feet  above  the  bottom  of  the  ditch,  it  can  not  strike 
this  bottom  at  a  distance  less  than  240  feet.  Hence  there 

is  a  considerable  dead  space  at  each  of  the  re-entrant  angles. 
For  the  same  length  of  parapet  this  trace  incloses  less  space 
than  either  of  the  other  traces.  The  great  number  and  the 
sharpness  of  its  salients  render  its  faces  peculiarly  liable  to 
enfilade  and  reverse  fires. 

Baxtioned  System. — Fig.  3  shows  the  bastioned  trace.  It 
will  be  observed  that  the  great  distance  between  tlie  flanks 
and  the  opposite  glacis  will  expose  the  masonry  scarp  of  the 
former  to  the  curved  fire  of  the  enemy.  To  partially  rem- 

edy this  defect,  and  to  cover  the  masonry  of  the  curtain, 
the  tenaille,  T,  was  introduced.  It  is  a  low  outwork,  so  con- 

structed as  not  to  interfere  with  the  tire  of  the  flanks  upon 
the  ditch  in  front  of  the  bastion  faces,  and  is  armed  with 
musketry.    \i  creates,  however,  a  considerable  dead  space. 

In  the  attack  of  this  enceinte  the  enemy  would  make  his 
approaches  along  the  capital  of  the  bastion,  and  the  greater 
portion  of  the  fire  which  can  be  brought  to  bear  in  this  di- 

the  bastion  and  to  cover  the  communications  under  the  cur- 
tain. 

In  the  employment  of  the  bastioned  system  it  would  be 
very  ditficult  to  so  place  all  of  the  lines  that  none  would  })e 
exposed  to  enfilade  and  reverse  fires.     The  connection  be- 

FiG.  3.— Bastioned  system. 

rection  is  comparatively  distant,  since  it  comes  from  the 
adjacent  bastions.  This  weak  point  is  strengthened  by  the 
construction  of  the  demilune.  D.  Two  adjacent  demi- 

lunes throw  the  bastion  between  them  info  a  strong  re-en- 
trant, and  add  enormously  to  the  strength  of  the  front. 

The  demilune  serves  also  to  mask  the  shoulder  angles  of 

Fio.  4. 

tween  its  parts  is  so  rigid  that  it  is  best  adapted  to  a  flat 
country,  such  as  Holland,  where,  in  a  modified  form  it  was 
largely  used  at  the  close  of  the  seventeuntli  century  ;  in  very 
rough  sites  it  is  entirely  inapplicable.  The  flanks  being 
situated  at  a  considerable  distance  from  the  faces  to  be 

fianked,  a  portion  of  the  range  of  their  guns  is  lost.  The 
height  of  the  parapet  is  limited  by  its  length  of  front. 

Polygonal  System. — In  this  system  the  faces  are  but  little 
exposed  to  enfilade  or  reverse  fires,  since  the  enemy  in  plac- 

ing himself  upon  the  prolongation  of  one  of  them,  will  place 
himself  within  short  range  of  the  adjacent  ones  ;  and  it  is 
easy  to  cover  these  prolongations  by  adjacent  outworks. 
For  the  same  length  of  parajiet  more  ground  is  inclosed 
than  in  either  of  the  other  system.s.  The  length  of  a  front 
— or  wliat  amounts  to  the  same  thing,  of  the  lines  of  defense 

— may  be  greater 

than  in  the  bas- 
tioned, since  the  fuU 

range  of  the  flank- 
ing guns  is  made available.  This  sys- 

tem adapts  itself  bet- ter to  irre.giilar  sites. 

Each  of  these  sys- 
tems has  had  its  par- 

tisans. The  contest 
between  those  of  the 
bastioned  and  those 

of  the  polygonal  has 
been  especially  sharp, 
and  has  resulted  in 

the  adoption  of  the 

polygonal  system  by 
all  great  nations. 
The  other  systems 

are  mainly  of  inter- 
est on  account  of  ex- 

isting fortifications, 
built  prior  to  the 
modern  development 
of  firearms,  though 

they  may  find  occa- sional application  in 

places  not  greatlyex- posed,  as  in  the  gorge 
of  an  inclosed  work. 

Principles  of  For- 
tification.—1\\e  more 

important  funda- mental principles  in 

all  systems  are — 1.  They  must  have 

good  flanking  ar- rangements. 
2r  The  lines  of  de- fense must  be  as  long 

as   possible,  suppos- 
ing the    dimensions 

of  the  fortress  to  permit  it,  in  order  to  avoid  short  fronts  and 
a  multitude  of  flanks.     Their  length  is  limited  by  the  range 

of  the  weapons  used  for  flanking;  and  these  weapons  must 
be  such  as  will  throw  a  large  number  of  projectiles  heavy 

enough  to  disable  men.      Rifled  artillery  is  not  suitable; 

machine-guns  and  howitzers  are  generally  used.    The  how- 
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itzer  is  used  for  ocoasionally  tlirowing  shells  to  destroy  any 
temporary  cover  the  eiioniy  may  enict. 

3.  Tlu'eiic'einte  must  liave  a  coiisidorablo  command  over 
the  surrounding  coutitry  and  over  the  outworks.  The  height 
of  the  interior  crest  is  limited  by  the  necessity  of  thorouj^ldy 
sweeping  the  ground  on  the  exterior,  and  of  not  offering  too 
great  an  object  to  the  direct  fire  of  the  enemy.  It  is  rarely 
more  tlian  25  or  30  feet  above  the  natural  surface  of  the 

ground. 
4.  Masonry  is  not  to  be  exposed  to  the  fire  of  the  enemy. 

In  seacoast  fortilicalion  it  is  frequently  necessary  to  con- 
centrate a  large  number  of  guns  upon  a  confined  space,  and 

they  are  placed  in  tiers  of  casemates,  one  over  the  other. 
These  works  being  subject  only  to  fire  from  ships,  the  mason- 

ry was  exposed  with  comparative  impunity,  since  this  fire  is 
so  unsteady  as  not  readily  to  strike  tlie  same  spot  many  times 
in  succession.  But  a  single  shot  from  the  powerful  artillery 
now  in  use  will  do  as  much  execution  as  a  series  of  the  old 
ones.  Hence  it  becomes  necessary  to  substitute  iron  or  steel 
for  msisonry  where  earth  can  not  be  employed.  When  prac- 

ticable the  guns  are  placed  in  cupolas,  with  roof  of  spherical 
form  («,«,«,  Fig.  4),  or  mounted  on  di-sappearing  carriages. 
A  cupola  is  a  hollow  revolving  structure  of  steel  or  iron,  con- 

taining one  or  two  guns,  buried  in  a  mass  of  concrete,  which 
in  turn  is  buried  in  the  parapet. 

.5.  The  nearer  the  general  direction  of  the  fronts  forti- 
fied shall  be  to  a  straight  line  the  better,  since-  thus  a  large 

amount  of  fire  can  be  concentrated  upon  the  approaches. 
6.  The  arrangement  of  the  works  must  be  such  that,  as 

far  as  possible,  the  prolongations  of  the  parapets  shall  not 
be  attainable  by  the  enemy,  and  the  terrepleins  be  covered 
against  vertical  fire.  The  first  is  secured  by  a  proper 
placing  of  the  lines,  and  the  second  by  casemates  and 
bombproofs. 

7.  The  outworks  must  be  so  arranged  that  their  capture 
must  necessarily  be  successive,  thus  introducing  the  element 
of  time  into  the  defense.  If  two  outworks  can  be  attacked 
simultaneously,  their  capture  may  require  more  material, 
but  not  more  time,  than  if  there  were  only  one. 

8.  All  parts  of  a  fortification  should  be  equally  strong. 
Hence  if  one  part  is  the  stronger  by  nature,  the  others  will 
demand  more  from  art.  This  sometimes  leads  to  the  multi- 

plication of  works  upon  one  or  more  of  the  fronts. 
Accessory  Defenses. — The  advance  of  an  enemy  is  very 

seriously  retarded  by  a  judicious  use  of  countermines.  In 
addition  to  the  works  exterior  to  the  enceinte,  works  are 
sometimes  constructed  within  it,  called  the  reduit,  tlie  ob- 

ject of  which  is  to  defend  the  breach  when  made,  an<l  to 
furnish  the  garrison  a  point  of  retreat  whence  the  defense 
may  be  prolonged. 

When  the  face  of  a  work  is  exposed  to  enfilade  fire,  the 
destructive  effects  of  the  latter  may  be  much  diminislied  by 
raising  masses  of  earth  at  intervals  along  tlie  terreplein. 
These  masses  are  called  traverses  (y,  y,  y.  Fig.  3) ;  they  ex- 

tend across  the  terreplein  in  a  direction  nearly  perpendicular 
to  the  interior  crest.  When  a  parapet  is  exposed  to  reverse 
fire,  a  mass  of  earth  is  thrown  up  behind  it  and  its  defenders; 
this  mass  is  called  a  parados.  Both  the  parados  and  trav- 

erse may  be  utilized  for  the  purpose  of  bombproofs,  maga- 
zines, and  cupolas.  They  are  both  essential  to  limit  the 

action  of  the  modern  explosive  projectile. 
It  is  of  great  importance  to  remove  all  obstacles  which 

could  afford  cover  to  tlie  enemy  anywhere  within  range  of 
the  guns.  Forests  and  buildings  are  cleared  away,  antl  in- 

equalities of  the  ground  graded  off. 
Economy  of  Fortijication. — In  determining  upon  the 

amount  of  money  that  can  be  assigned  to  the  construction 
of  fortifications,  the  latter  should  be  regarded  as  so  much 
insurance,  and  insurance  not  only  against  pecuniary  loss, 
but  also  agfiinst  national  dishonor.  Their  extent  at  any 
given  point  must  therefore  depend  upon  the  importance  of 
the  point  and  tlie  risk  of  its  capture.  Among  a  warlike 
people  the  risk  of  capture  will  bo  less  when  the  population 
IS  dense  and  re-enforceinent  s  in  materials  and  men  can  readily 
be  procured.  Hence  an  isolated  point,  with  but  a  sparse 
population  in  its  vicinity,  will  require  the  maximum  per- 

centage of  its  value  for  fortification,  supposing  always  fliat 

the  facilities  for  attack  are  the  same,  and  that  the  site  ofl'oi-s 
no  great  natural  advantages  to  the  defense.  The  points  of 
greatest  value  with  a  natii>u  having  ]iowerful  neighbors  are 
the  great  strategic  pivots,  the  occupation  of  which  by  an 
enemy  would  endanger  the  life  of  tlie  nation :  such  are,  in 
Europe,  the  capital  and  great  commercial  centers.  A  very 
small  percentage  of  their  value  will  give  very  large  sums 

for  their  defense,  and  European  nations  expend  these  sums 
without  hesilalion. 

The  size  of  the  works  is  not  always  an  indication  of  their 
strength,  nor  is  their  cost  always  jjrof>ortionate  to  the  value 
of  the  point  defended,  though  their  strength  must  be. 
Everything  varies  with  the  locality. 

Permanent  Fortijiattiofis  m  the  U.  S. — The  frontiers  which 
are  expo.sed  to  attack  being  pririci|ially  maritime,  the  forti- 

fications of  the  U.  S.  consi.st  almost  entirely  of  batteries  of 
heavy  guns  adapted  to  a  contest  with  ships.  To  secure  these 
batteries  from  a  land  attack,  they  are  inclosed  in  rear  by  a 
land-front,  traced  according  to  the  principles  above  laid 
down,  and  made  strong  enough  to  liofd  an  enemy  in  check 
until  re-enforcements  can  arrive.  These  land-fronts  are  sel- 

dom designed*  to  resist  a  regular  siege  for  a  great  length  of 
time,  it  being  assumed  that  the  vast  resources  in  men  and 
material  that  are  available,  and  the  system  of  railroad  and 
water  comnmnication,  will  enable  a  superior  force  to  be 
brought  to  meet  an  enemy  at  any  point,  provided  time  is 
allowed  to  assemble  them  ;  it  is  to  gain  this  time  that  the 
land-fronts  are  constructed. 
The  essential  feature  of  these  works  is  the  sea-front. 

Where  space  is  available  the  guns  are  spread  out  in  a  single tier. 

Where  the  space  is  contracted  it  has  been  usual  to  mount 
guns  in  masonry  casemates  built  tier  over  tier.  Some  of 
the  works  in  the  U.  S.  built  prior  to  1860  have  three  tiers 
of  casemates,  and  a  barbette  battery  on  top.  This  method  of 
building  was  recognized  throughout  the  world,  and  was  the 

one  generally  adopted  in  the  T^.  S.,  uji  to  the  date  of  modern 
developments  in  the  construction  of  guns  and  ships,  by  which 

the  caliber",  range,  and  power  of  the  first  were  immensely 
increased,  and  almost  impenetrable  ironclad  vessels  super- 

seded wooden  ones.  The  method  is  now  discarded,  and  the 
question  of  adapting  casemates  to  seacoast  batteries  has  not 
come  to  a  practical  solution. 

The  majority  of  the  present  fortifications  in  the  U.  S.  be- 
long to  what  is  known  as  the  third  system,  the  first  com- 

prising those  built  after  the  breaking  out  of  the  French 
Revolution  in  1789,  and  the  second  those  built  just  before 
the  war  of  1812.  The  works  of  the  first  and  second  sys- 

tems were  small  and  weak.  The  third  alone  was  systemat- 
ically planned  after  a  comprehensive  study  of  the  coast  and 

northern  frontier ;  a  board  of  engineer  and  naval  officers 
was  convened  for  the  purpose,  of  which  the  celebrated 
French  engineer  Gen.  Simon  Bernard  and  Gen.  Joseph  6. 
Totten  were  prominent  members.  It  was  commenced  in 
1816,  and  notwithstanding  the  vast  extent  of  the  coast  it 
was  until  about  186.5  in  a  very  fair  state  of  defense.  This 
third  system,  founded  upon  broad  general  principles  which 
are  perennial,  is  now  much  behind  the  demands  of  the  times 
as  regards  methods  of  construction.  A  new  one  has  been 
planned  by  a  mixed  board  of  army  and  navy  officers  and 
civilians,  presided  over  by  lion.  William  C.  Endicott,  Secre- 

tary of  War.  The  report  of  the  board  was  made  in  1886. 
It  proposed  the  use  of  turrets,  armored  casemates,  barbette 
batteries,  mortar  batteries,  floating  batteries,  and  submarine 
mines.  The  estimated  cost  of  fortifying  the  entire  sea- 

coast and  lake  frontier  was  |126,377,800,  or  less  than  |2  per 
head  of  population,  truly  an  insignificant  burden.  The 
execution  of  this  project  has  made  a  fair  beginning.  Good 

progress  has  been  made  in  the  preparations  for  manufac- 
turing guns,  securing  sites,  and  at  some  of  llie  more  impor- 

tant points  in  the  construction  of  batteries. 
The  sclienie  of  defense,  of  which  fortifications  constitute 

one  element,  comprises  a  navy,  fortifications,  interior  com- 
munications by  land  and  water,  and  a  regular  army  and 

well-organized  militia.  In  the  language  of  Gen.  Joseph  G. 
Totten.  for  many  years  chief  of  the  engineer  corps  of  the 

U.  S.  army,  "  The  "navy  must  be  provided  with  suitable  es- tablishments for  construction  and  repair,  stations,  harbors 
of  rendezvous,  and  ports  of  refuge.  All  these  must  be 
covered  by  fortifications  having  garrisons  of  regular  troops 
and  militia,  and  be  supplied  with  men  and  materials  through 
the  lines  of  interior  communication.  Not  being  required  to 
remain  in  the  harbor  for  tlicnr  defense,  the  navy,  pre-emi- 

nent as  an  offensive  arm,  will  be  prepared  to  transfer  the 
war  to  distant  oceans  and  to  the  shores  of  the  enemy,  and 

to  act  the  great  part  which  its  early  achievements  have  fore- 
told, and  to  which  its  high  destiny  will  lead. 

*  The  few  works— e.  p.  Fort  Adams.  Fort  Monroe,  etc.— which 
form  the  exception  were  designed  and  built  before  tlie  year  1850,  be- fore the  resources  and  means  of  inland  couimunication  of  the  U.  S. 
had  been  developed. 
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"  Fortificiitiiins  sliould — 1,  close  nil  impoi'taiit  harbors 
against  an  eiii'iiiy,  and  si'ciire  tliciii  to  our  military  ami 
commercial  marine ;  3,  .should  (Icprivc  an  enemy  of  all 
strong  positions  wliere,  protected  by  naval  superiority,  lie 
might  maintain  liimself  during  the  war,  keeping  the  whole 
frontier  in  constant  alarm  ;  3,  must  cover  the  great  naval 
establislimeiits  from  attack  ;  4,  must  protect  the  great  cities; 
5,  must  prevent,  as  far  iis  possiljle,  the  great  avenues  of  in- 

terior navigation  from- being  blockaded  at  their  entrance  to 
the  ocean ;  6,  must  cover  the  coastwise  and  interior  navi- 

gation, by  closing  the  harbors  and  the  several  inlets  which 
intersect  the  lines  of  interior  communication,  thereby  fur- 

ther aiding  the  navy  in  protecting  the  navigation  of  the 
country :  and  7,  must  shelter  the  smaller  towns  along  the 
coast,  and  also  all  their  commercial  and  manufacturing  es- 

tablishments which  are  of  a  nature  to  invite  the  enterprise 
or  cupidity  of  an  enemy. 

"  Interior  communications  will  conduct,  with  certainty, 
the  necessary  supplies  of  all  sorts  to  the  stations,  harbors  of 
rendezvous  and  refuge,  and  the  establishments  of  construc- 

tion and  repair  for  tlie  use  both  of  the  fortifications  and  of 
the  navy ;  will  greatly  facilitate  and  expedite  the  concen- 

tration of  military  force,  and  the  tiunsfer  of  troops  from 
one  point  to  another  ;  will  insure  to  these  troops  supplies  of 
every  description  ;  and  will  iireserve,  unimpaired,  the  inter- 

change of  domestic  commerce,  even  during  periods  of  the 
most  active  external  warfare. 

"  The  array  and  militia,  together  with  the  personnel  of 
the  marine,  constitute  the  vital  principle  of  the  system. 

"  It  is  important  to  notice  the  reciprocal  relation  of  these 
elements  of  national  defense :  one  element  is  scarcely  more 
dependent  on  another  than  the  whole  system  is  to  each  one. 
Withdraw  the  navy,  and  the  defense  becomes  merely  pas- 
.sive ;  we  expose  ourselves  the  more  to  suffer  the  evils  of 
war  at  the  time  that  we  di^prive  ourselves  of  all  means  of 
inflicting  them.  Withdraw  interior  communication,  and 
the  navy  will  often  be  greatly  embarrassed  for  want  of  sup- 

plies, while  the  fortifications  will  be  unable  to  offer  full  re- 
sistance for  want  of  timely  re-enforcements.  Withdraw 

fortifications,  ami  the  interior  commimioations  are  broken 

up,  and  the  navy  is  left  entii'ely  without  collateral  aid." 
It  must  be  borne  in  mind  tliat  the  foregoing  was  written 

when  the  population  of  the  U.  S.  was  small  and  the  modern 
system  of  intercommunication  by  railroads  and  canals  not 
in  existence.  The  practical  application  of  the  principles 
laid  down  has  been  somewhat  modified  by  these  physical  de- 

velopments, but  it  is  not  the  less  interesting  and  important 
to  understand  this  masterly  exposition  of  the  princi[)les 
which  govern  the  seaeoast  fortification  of  the  \J.  S.,  as  dis- 

tinct from  land  fortification,  which  alone  forms  the  subject 
of  most  treatises  on  the  art. 

Althougli  it  is  now  the  settled  policy  of  the  U.  S.  Govern- 
ment to  employ  permanent  fortifications  upon  the  sea- 
board, this  policy  has  been  attacked  by  men  in  high  station. 

A  full  statement  of  the  arguments  for  and  against  it  may 
be  found  in  vol.  iv.  Reports  of  Committees  Second  Session 
37th  Congress,  1861-63. 

The  application  of  steam  to  vessels  of  war  brought  with 
it  the  emi)loynient  of  submarine  mines  or  other  obstacles  as 
a  necessary  complement  to  seaeoast  fortifications.  The  in- 

troduction of  iron  plating  can  not  impair  the  relative  effi- 
ciency of  guns  in  forts  to  those  in  ships,  since  this  improve- 

ment is  applicable  to  both,  while  the  weight  or  thickness  is 
in  the  fort  unlimited,  (hie  of  the  most  important  applica- 

tions of  permanent  fortifications  in  Europe  is  to  intrenched 
camps.     See  Intrenched  Camps. 

II.  Field  Fortification. 

3Iodification  of  Foreyoiiii/  Principles  and  Rules. — In  field 
fortifications,  which  are  constructed  during  the  exigencies 
of  war,  the  practical  application  of  some  of  the  foregoing 
principles  is  somewhat  modified.  The  parapet,  instead  of 
being  raised  upon  a  rampart,  is  placed  upon  the  natural 
surface  of  the  ground  (Fig.  5).  The  ditch  is  no  great  ob- 

stacle to  the  advance  of  an  enemy,  and  is  not  intended  as 
such.  It  is  excavated  to  procure  earth  for  the  parapet,  and 
is  made  of  the  width  and  depth  most  convenient  for  that 

purpose,  the  scarp  and  counterscarp  not  being  I'evetted. 
Some  obstacle,  however,  is  essential,  as  before  announced, 
and  in  field  works  it  consists  of  a  line  of  obstructions  placed 
about  .^0  yards  in  front  of  the  ditch,  a  (Fig.  5).  If  possible, 
a  second  line  should  be  established  50  yards  farther  to  the 
front.  The  following  are  some  of  the  oljstacles  most  com- 

monly employed :  Abatis,  formed   of   stout  limbs  of  trees 

about  1.5  feet  long,  with  the  small  branches  cut  off  and  the 
large  ones  pointed,  laid  as  close  together  as  possible,  brancli(^i 
towaril  the  enemy;  pnlisiuli'S,  or  rows  of  stout  stakes,  about 
10  feet   long  and  (i  inches  in  diameter,  jilanted  about  3  feet 

Fiu.  ."). deep  in  the  grnund,  about  4  inches  apart,  tluur  to]>s  lieing 
pipintcd  and  inclined  to  the  front ;  troas-de-loup,  or  excava- 

tions in  the  furm  of  an  inverted  cone,  witli  pointed  stakes 
at  the  bottom  ;  they  must  be  either  so  shallow  as  not  to 
afford  cover  to  skirmishers,  or  so  deep  that  when  a  man  has 
fallen  into  one  he  shall  not  be  able  to  use  it  as  a  rifle-pit ; 
loire  eiitanylement.  made  by  driving  stout  stakes  into  the 

ground  about  7  feet  ajiart,  in  three  or  more  i-ows,  arranged 
checkerwise,  and  connecting  their  tops  by  strong  wires  cross- 

ing diagonally  about  a  foot  or  18  inches  above  the  ground  ; 
torpedoes.    See  Torpedoes. 

Inundations  are  sometimes  made  by  damming  back  a 
watercourse  :  if  the  overflow  is  fordablc,  it  may  be  rendered 
impracticable  by  digging  trons-de-loup,  or  irregular  trenches, 
and  liy  scattering  about  harrows,  boards  with  nails  in  them, 

or  ci'ows'-feet. 
The  parapet  being  intended  primarily  as  a  cover,  and  not 

as  an  obstacle,  no  portion  of  it  is  revetted  except  the  in- 
terior slope,  which  must  be  made  steep  to  enable  the  de- 

fenders the  more  conveniently  to  fire  over  it.  This  is  ef- 
fected by  the  use  of  gabions,  fascines,  or  .sods,  sometimes  by 

logs,  posts,  barrels,  sandbags,  or  any  conveniently  impro- 
vised means. 

Outworks  are  seldcmi  employed  in  field  fortification,  since, 
even  if  time  permitled  their  construction,  they  woulil  ob- 

struct the  fire  of  the  enceinte  on  account  of  its  low  relief. 

The  application  of  the  principle  that  the  works  nmst  have 
good  flanking  arrangements  is  modified  in  the  case  of  field 
works  by  the  fact  of  their  low  relief,  which  removes  to  a 
certain  extent  the  dead  spaces  in  front  of  them  ;  and  fur- 

ther, by  the  situation  of  the  point  where  the  enemy's  ad- vance is  checked.  In  the  case  of  permanent  works  the 
enemy  meets  his  most  serious  obstacle  when  he  reaches  the 

ditch,'  wliereas  in  the  case  of  field  works  an  enemy  having once  reached  the  ditch  will,  in  most  cases,  not  delay  to  enter 
the  works,  and  the  real  obstacles  to  his  advance  are  found 
rM  yards  from  the  ditch.  Hence,  while  it  is  undoulitedly 
desirable  to  have  good  flanking  arrangements,  a  field  work 
may  be  in  an  excellent  state  of  defense  without  them ; 
whereas  the  want  of  them  in  a  permanent  work  would  be  a 
vital  defect.  Indeed,  in  the  case  of  a  small  field  work  it 
would  be  injurious  to  the  defense  to  break  up  the  lines  into 
a  series  of  small  onc^s.  scattering  the  fire  in  several  direc- 

tions, and  rendering  it  insufficient  in  all. 
Fortifications  extending  over  the  front  of  the  jiosition  of 

an  army  are  called  intrenchments  or  lines.  Continuous 
lines  are  those  wdiich  extend  continuously  from  one  end  of 
the  positiim  to  the  other.  Lines  with  intervals  are  those  in 
which  only  the  most  important  points  are  occupied  by  de- 

tached works,  tlie  intervals  being  left  open. 
The  great  development  of  the  front  occupied  by  an  army 

rendered  it  impracticable,  until  a  recent  date,  to  give  to  all 
parts  of  a  continuous  line  the  strength  necessary  to  resist 
the  attacks  of  very  superior  numbers :  and  an  enemy  forcing 
his  way  through  at  a  single  point  could  turn  the  whole  line. 

Hence'  in  a  strictly  defensive  ]iosition  engineers  preferred the  line  with  intervals,  concentrating  all  their  means  upon 
the  detached  works,  and  controlling  the  intervals  by  the 
fire  of  these  works.  The  recent  great  improvements  in  the 
musket,  particularly  in  loading,  by  means  of  which  a  thin 

line  of  troops  can'  deliver  a  steady  stream  of  fire,  have 
changed  the  circumstances  of  the  case.  It  has  been  defi- 

nitely shown  by  many  bloody  experiments  in  the  civil  war 
in  the  U.  S..  and  in  the  Fraiico-Gei-man  war  (1870-71).  that 
a  well-intrenched  line,  properly  manned,  can  not  be  carried 
by  an  open  assault  in  front.  (See  Professional  Papers 
Corps  of  Enffineers.  No.  20,  Appendix  F.)  The  experience 
of  these  wars  has  also  shown  that  troops  can  not  be  exposed 
for  even  a  few  moments  without  some  cover,  and  that  the 
ordinarv  inclosed  field  work  of  earlier  days,  unprovided 
with  traverses  or  bomli-proofs,  is  of  little  use  against  the 
accurate  and  distant  fire  of  modern  weapons,  while  it  will 

|irobabU-  attract  a  conc'cntrated  fire  from  them.  Hence  re- 
sult several  important  modifications  in  the  application  of 

field  fortifications — viz.:  1.  the  employment  of  continuous 
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lines  of  low  cotninand  ami  easy  constriittion  for  thc^  ilcfense 

of  an  army's  front;  2,  the  eonslant  use  of  intrenehnicnts  on 
the  battle-fielil,  thrown  ny  in  a  few  moments  whenever  the 
troojis  lialt ;  and  ;i,  the  greater  eare  in  the  plaiininf;  and  eon- 
slrnelion  of  inclosi'd  works  when  sueh  are  limployed. 

'I'he  works  alluded  to  under  the  first  heading  are  ealled 
rille-trenehes,  popidarly  known  in  the  U.S.  during  the  civil 
war  as  rifle-pits,  whieh  term  is  teehnieally  applied  to  an- 

other work.  (See  Siege.)  Those  under  the  second  heading 
are  used  by  armies  something  as  the  individual  fonnerly 
employed  the  buckler  and  cuirass,  and  are  called  sheltiT- 
treiK'h'es.  Rifle-trenches  and  shelter-trenches  receive  the 
generic  name  hasty  intrenchments.  Those  under  the  third 
lieading  have  received  the  appropriate  name  semi-permanent 
woi'ks. 

Hasty  Intrenchments. — In  modern  warfare  the  first  duty 
of  the  troops  upon  halting  after  a  march,  when  near  the 
enemy,  is  to  intrench  themselves.  During  the  varying  tides 
of  battle  a  point  gained  is  at  once  intrenched.  Cover  for 
infantry  is  most  rapidly  obtained  by  excavating  a  trench 
about  !}■  feet  deep,  and  throwing  the  earth  to  the  front  to 
form  a  parapet.  This  can  be  widened  in  a  few  minutes,  so 
as  to  afford  cover  to  men  lying  down  (Fig.  6). 

There  should  be  ready  means  of  getting  in  an<l  out  of 
these  trenches,  both  to  the  front  and  rear;  the  troops  should 
be  able  to  march  straight  over  them  when  necessary.  At 
intervals  of  about  100  yards  ramps  should  be  formed  or 
breaks  be  left  in  the  lines,  which  may  here  overlap,  to  en- 

able artillery  and  cavalry  to  pass.  Tlie  trace  given  to  these 
trenches  is  evidently  the  same,  that  would  be  occupied  by  a 
line  of  battle.  No  attention  is  paid  to  flanking  arrange- 

ments, properly  so  called.  Should  the  position  be  long  oc- 
cupied, the  most  important  points  are  sometimes  secured  by 

inclosed  works.  Should  the  ground  be  occupied  for  a  pro- 
longed period,  the  trenches  are  deepened  and  widened  until 

they  become  rifle-trenches.  A  trench  3  feet  deep  and  a 
parapet  4J^  feet  high,  giving  a  total  cover  of  7+  feet,  is  the 
greatest  vertical  dimension  generally  given  them.  The 
natural  surface  of  the  groimd  forms  the  banquette,  the  para- 

pet being  thrown  forward  sufficiently  far  for  that  purpose, 
In  wooded  regions  a  revetment  of  the  interior  slope  is  fre- 

quently formed  of  logs  laid  one  over  the  other.  Further 
strength  is  given  to  the  line  by  some  of  the  obstacles  previ- 

ously described,  jilaced  about  50  yards  in  front. 
It  is  natural  for  men  lying  behind  breastworks  exposed 

to  fire  to  crouch  low,  and  thus  to  raise  the  muzzles  of  their 
muskets  while  they  lower  the  butts,  and  fire  too  high.  It  is 
therefore  imjiortant  to  provide  loopholes  along  the  parapet, 
to  cover  the  heads  of  those  firing.  A  log  about  a  foot  in 
diameter  is  sometimes  laid  on  top  of  the  parapet,  notches 
being  cut  on  the  lower  side  about  6  feet  apart.  Loopholes 
may  also  be  made  of  boards  or  of  sandbags.  A  screen  of 
any  kind,  even  if  not  bullet-proof,  is  valuable ;  branches  of 
trees  are  therefore  sometimes  employed. 

At  suitable  points  the  artillery  is  posted,  the  terreplein 
being  widened  and  embrasures  cut  for  the  purpose.  If  a 
position  can  be  secured  where  the  artillery  could  enfilade  an 
attacking  line,  it  would  of  course  be  occupied,  as  in  posting 
troops  for  battle.  This  is  not  strictly  a  flanking  arrange- 

ment, as  the  term  is  employed  in  fortification. 
Woods  in  front  of  the  works  are  cleared  away  and  ditches 

filled  up,  these  clearings  being  extended  by  degrees  to  the 
full  range  of  artillery,  should  the  position  be  long  enough 
occupied.  Ditches  and  similar  obstacles  running  perpen- 

dicularly to  the  general  direction  of  the  defenses  may  be 

left,  as  they  will  obstruct  the  circulation  of  the  enemy's 
troops  from  one  part  of  his  line  to  the  other.  In  long  lines 
of  rifle-trenches  branches  should  be  run  back,  at  intervals 
of  500  or  600  yards,  in  a  direction  nearly  perjiendicular  to 
the  main  line,  to  shut  off  the  enemy  in  case  of  his  forcing 
his  way  through,  and  prevent,  him  frf)m  turning  the  whfile 
lin(?  by  his  advantage  at  a  single  point. 

The  employment  of  inclosed  works  upon  these  Iiastv  in- 
trenchments is  exceptional,  since  the  labor  and  nuiterials  re- 

quired to  construct  them  in  accordance  with  the  tli-mands 
of  modern  war  can  not  usually  be  provided. 

Semi-permrtnent  Worlcx. — At  the  breaking  out  of  the 
civil  war  th(^  strategic  points  of  the  U.  S.  were  entirely  un- 

provided with  laiul  defenses.  It  became  necessary  to  con- 
struct strong  fortifications,  with  some  durability,  for  large 

(cities,  in  a  short  time.  These  circumstaiK.'es  gave  rise  to  a 
new  kind  of  fortification,  coml)ining  certain  (jf  the  arrange- 

ments of  permanent  with  those  of  field  wiu'ks.  and  called  by 
U.  S.  engineers  semi-i)ermanent  works.  It  is  in  this  form 
that  incioseil  field  works  will  generally  be  employed  in  the 
future ;  and  these  must  always  be  employed  fVjr  the  land  de- 

fenses of  cities  in  the  U.  S.  The  most  remarkable  example 
of  their  ai)plicat ion  was  in  the  fortification  of  Washington 
at  the  outlireak  of  the  civil  war.  (See  I'riif.  Ptiptr  C.  E., 
No.  20.)  This  city  was  very  much  exposed,  was  of  vital  im- 

portance to  tlie  Union  cause,  and  was  loosely  scattered  over 
a  wi<ie  area.  It  was  necessary  not  only  to  keep  out  the 
enemy,  but  to  keep  out  his  artillery  projectiles,  wdnch  had  a 
range  of  3  or  4  ndles.  The  first  defenses  constructed  were 
of  the  old  field-work  type,  with  thin  parapets  and  steep 
scarps,  and  unprovided  with  bomb-proofs.  They  were  lo- 

cated at  the  pcjints  most  immediately  requiring  them.  As 
some  of  them  were  laid  out  by  the  eye,  the  distances  being 
measured  by  jiacing.  their  weakness  was  recognized.  As 
time  and  experience  were  gained,  a  system  of  great  strength 
was  developed,  the  defenses  at  the  close  of  the  war  consist- 

ing of  68  inclosed  forts  and  batteries,  having  an  aggregate 
perimeter  of  22.800  yards  (13  miles),  and  emplacements  for 
1,120  guns,  807  of  which  and  98  mortars  were  actually 
mounted:  of  03  unarmed  batteries  for  field-guns,  having 
401  emplacements;  and  of  35,711  yards  (20  miles)  of  rifle- 
trenches,  and  3  block-houses.  The  permanent  garrison  was 
about  18,000,  though  it  was  expected  that  this  would  be 
greatly  re-enforced  in  case  of  a  persistent  attack.  The 
length  of  the  line  occupied  was  about  37  miles.  "Every 
prominent  point,  at  intervals  of  800  or  1.000  yards,  was  oc- 

cupied by  an  inclosed  work ;  every  important  ap])roach  or 
depression  of  ground  unseen  from  the  forts  swept  by  a  bat- 

tery of  field-guns,  and  the  whole  connected  by  rifle-trenches." 
These  inclosed  works  were  the  serai-permanent  works ;  they 
were  located  upon  the  principles  of  lines  with  intervals,  the 
intervals  being  afterward  closed,  as  an  additional  precau- 

tion, by  lines' of  rifle-trenches. 
In  these  detached  works  bomb-proofs  were  provided  for  the 

men  and  material,  embrasures  for  the  guns,  and  well  venti- 
lated magazines,  lined  in  a  substantial  manner  with  hea^'y 

timber,  for  the  ammimition,  space  being  allowed  for  100 
rounds  per  gun.  The  depth  of  the  ditches  was  usually  6  feet, 
their  width  being  regulated  by  the  amount  of  earth  required 
for  the  parapets.  Glacis  were  thrown  up  to  bring  the  ground 
in  front  under  the  musketry-fire  from  the  parapets.  Trav- 

erses were  erected  wherever  a  line  was  exposed  to  enfilade  or 
oblique  fire.  Great  care  was  taken  to  provide  each  of  the 
larger  works  with  flanking  arrangements.  When  this  could 
not  be  otherwise  secured,  counterscarp  galleries  were  em- 

ployed. In  many  cases  advanced  works,  in  the  shape  of  rifle- 
trenches  connected  with  the  main  works,  were  constructed. 
Wells  were  dug  to  supply  the  garrisons  with  water.  Instead 
of  a  steep  scarp,  liable  to  erosion,  the  exterior  slope  of  the 
parapet  was  continued  to  the  bottom  of  the  ditch. 
But  the  most  remarkable  improvement  upon  the  old 

methods  was  in  the  structures  within  the  works.  In  addition 
to  the  substantial  and  roomy  magazines  already  referred  to, 

the  larger  works  were  provided  with  filling-rooms,  imple- 
ment-rooms, service  magazines,  and  guard-rooms,  either  in 

the  traverses  or  in  separate  stnictures,  while  nearly  all  con- 
tained capacious  bomb-proofs.  The  latter  were  generally 

arranged  to  serve  the  purpose  of  a  parados,  or  traverse,  or 
interior  retrenchment,  in  addition  to  their  prinuiry  object, 
and  were  provided  with  a  banquette  along  the  rear,  from 
which  musketry-fire  could  be  delivered  upon  an  assaulting 
party  whicli  had  succeeded  in  mounting  the  front  parapet. 

See  Gen.  J.  G.  Barnard's  Defenses  of  Was/u'n(/to».  pub- lished as  Professionat  Paper  Corps  of  Engineers  U.  S.  Army, 
No.  -20.  in  1871. 

Block-houses. — The  case  frequently  arises  where  it  is 
necessary  for  a  point  of  considerable  importance  to  be 
guarded  by  a  small  detachment  of  men,  and  where  circum- 

stances do'not  permit  the  construction  of  a  semi-permanent 
wort  Such  would  be  a  bi-idge  upon  a  line  of  communica- 

tions passing  through  the  enemy's  country  which  it  is  neces- 
sary to  guard  against  cavalry  raids.  In  this  case,  instead  of 

the"  redoubt  often  employed,  engineers  sometimes  use  the 
block-house.  This  is  a  building  of  which  the  sides  are  com- 

posed of  heavy  timbers  placed  vertical  in  juxtaposition, 
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loopliulud,  and  scjiiK'tiini's  i)r()vi<lcil  willi  riiilinisuivs  for  ar- 
tillery. Earth  is  heaped  up  on  the  exterior  lo  llie  height 

of  the  loopholes  or  eiid)rasiires,  and  a  V-shaped  ditc^h  exea- 
vated  to  prevent  the  enemy  usiny  tliese  against  the  de- 
fenders. 

Historical  SJn'ti-h  (if  Forfifjctifinit. — The  origin  of  fortifi- 
cation is  coeval  with  lh,-d(>f  society.  Tlie  charaeter  of  the 

works  has  conformed  to  that  of  the  weajions  employed  in  the 
various  ages  of  mankind.  Thus  among  the  wild  tribes  of 
the  infant  world,  armed  with  clubs  and  weajions  of  stone,  a 
wooden  barricade  or  a  bank  of  earth  surmounted  by  a  hedge 
was  an  efficient  defensive  work.  The  introduction  of  cutting 
tools  of  metal  rendered  these  an  easy  prey  to  the  attack,  and 
a  wall  of  masonry  became  necessary.  As  nations  grew  in 
power  the  heiglit  and  thickness  of  these  walls  increased ; 
some  are  said  to  have  lieen  100  feet  high.  The  greater  their 
height,  the  more  difficidt  they  were  to  scale,  and  the  more  effi- 

cient were  the  missiles  thrown  from  them  ;  while  the  greater 
the  thickness,  the  more  s])aee  was  provided  upon  them  for  the 
engines  of  war.  To  procure  great  tliickness  two  walls  were 
often  built  parallel  to  each  other,  the  interval  between  them 
being  filled  with  earth.  The  walls  of  Babylon  are  said  to 
have  been  70  feet  thick,  and  are  supposed  to  have  been  built 
in  this  way.  To  cover  the  men  and  material  on  top  of  tliis 

rampart,  a'  thin  wall  was  built  up  at  the  front  part  of  it  to  the height  of  a  man,  and  furnished  with  embrasures,  through 
which  stones  ami  arrows  w^ere  discharged  at  the  enemy.  To 
obtain  a  fire  upon  the  foot  of  the  wall,  brackets  were  built 
out,  and  u]ion  them  were  placed  parapet-walls  with  embra- 

sures. The  next  improvement  was  to  liuild  lowers  project- 
ing from  the  general  face  of  the  wall,  and  ]ir(jviiling  a  fire 

parallel  to  it.  Tlie  distance  between  these  towers  was  about 
the  range  of  an  arrow.  It  is  doubtful  when  the  ditch  was 
introduced,  but  it  was  probably  at  an  early  date.  During 
the  Middle  Ages  the  art  of  fortification,  like  the  other  arts 
and  sciences,  rather  retrograded  than  improved. 

The  invention  of  gunpowder  caused  a  radical  change  in  all 
the  methods  previously  employed.  The  high  walls  presented 
a  marked  and  vulnerable  oliject  to  ]irojcctiles  of  cannon; 
they  had  to  be  very  much  lowered.  The  top  of  an  ordinary 
wall  did  not  afford  room  for  the  guns ;  space  was  procured 
by  throwing  up  a  bank  of  earth  on  the  interior.  The 
towers  had  to  be  very  much  enlarged  to  receive  thegnns; 
they  thus  expanded  into  bastions.  The  walls,  though  low- 

ered, were  still  exposed  to  being  breached  from  a  distance ; 
outworks  were  therefore  thrown  up  in  front  of  them. 

The  Italians  being  in  advance  of  the  rest  of  Europe  in  all 
the  arts,  it  was  with  them  that  the  first  great  changes  origi- 

nated— Verona  was  surrounded  by  a  bastioned  enceinte  in 
1537 — thotigh  the  first  modern  writer  was  the  celebrated 
German  painter,  scidptor,  and  architect,  Albert  Diirer,  whose 
book  is  dated  1.537.  His  ideas  showeil  great  originality  and 
sagacity.  He  provided  casemates,  and  flanked  the  faces  of  his 
polygon  by  enlarged  towers,  which  he  called  bastions,  though 
they  rather  resembled  the  caponniere  than  the  mndcrn  bas- 

tion. The  second  great  name  in  the  modern  art  is  that  of 
Daniel  Speckle,  also  a  German,  b.  in  15ij6  at  Strassburg, 
which  city  he  fortified.  He  enunciated  the  principles  that 
masonry  must  not  be  exposed  to  the  distant  view  of  the  ene- 

my, and  that  the  nearer  the  general  direction  of  the  line  forti- 
fied shall  be  to  a  straight  line,  the  better.  The  first  promi- 
nent French  writer  was  Errard  de  Bar-le-Duc.  whose  book  is 

dated  1594.  He  enunciated  the  principles  that  the  minimum 

salient  angle  shall  be  60°,  and  that  the  outworks  must  lie 
seen  into  and  commanded  by  the  works  in  rear.  His  work 
was  followed  by  that  of  DeVille  in  103!),  who  made  some 

improvements  in  details.  Following  Errai'd  and  De  Ville, 
the  next  master  was  the  Govint  de  Pagan,  whose  work  is 
dated  1645.  He  greatly  increased  the  size  of  the  demilune, 
and  regulated  the  dimensions  of  the  bastions  and  the  dis- 

tance between  them,  and  improved  the  direction  of  the  flanks 
and  other  details. 

Vauban  was  l)orn  in  1G33.  Taking  the  method  of  Pagan, 
he  enlarged  the  demilune,  and  provided  it  with  an  interior 
redoubt,  invented  thetenaille,  enlarged  the  re-entrant  places 
of  arms,  and  constructed  traverses  along  the  covered  way. 
Vaubain  restored  300  old  fortresses,  built  35  new  ones,  and 

besieged  58.  He  displayed  extraordinary  talent  in  adapt- 
ing his  works  to  the  site,  and  he  tirought  the  bastioned  sys- 
tem to  a  high  degree  of  perfection.  Coehorn  was  a  contem- 

porary of  Vauban's,  and  adapted  the  system  in  a  peculiar 
manner  to  the  low  lands  of  Holland.  V.-iuban  was  followed 
by  Cormontaingne,  b.  in  16116,  who  enlarged  the  demilune 
still  further,  introiluced  redoubts  in  the  re-entrant  places  of 

arms,  and  made  other  improvements,  leaving  the  system  sub- 
stantially as  it  is  to-day. 

The  bastioned  system  was  considered  the  oidy  proper 
manner  of  fortifying  until  the  latti-r  part  of  the  eigliteenth 
century,  when  jMontalcndjcrt,  a  l''ri'rich  general  of  cavalry, 
produced  his  bold  and  original  wcjrk.  This  ''most  intrepid 
of  writers  on  fortification,"  as  he  has  been  styled,  aljandoned 
the  bastioned  trace,  madi^  larg<^  use  of  casenuites,  and  used 
caponnieres  for  flanking  purposes,  thus  develojiing  the  ideas 
produced  250  years  before  by  Diirer.  He  also  advcjcated  the 
tenailled  system.  It  is  ui)on  the  ideas  of  Diirer  and  Monta- 
lembert  that  the  modern  polygonal  system  is  based,  which 
has  received  such  general  (!m[iloyment  throughout  Europe. 
For  seacoast  fortification  the  casemates  of  Jlonlalembc^rt 
had  a  singular  applicability.  He  is  the  first  engineer  who 

invented  special  designs  for  works  "  tor  the  defense  of  ports," 
and  he  should  be  regarded  as  the  originator  of  tin?  case- 
mated  batteries  subsequently  so  extensively  employed  by  all 
nations. 

The  literature  of  fortification  is  very  large.  For  a  tech- 
nical study  of  the  subject,  the  reader  is  referred  particularly 

to  Zast row's  History  of  PermaiiPiif  Fort ificfit ion.  originally 
published  in  Gernuui,  but  ti'auslated  into  P'rcnch  and  pub- 

lished at  Paris  in  1H56  ;  Fallott's  Cours  d'Art  3Iititaire 
(Paris,  1857) ;  and  the  following^  works  by  Maj.-Gen.  A. 
Brialmont,  of  the  Belgian  staff :  Etudes  sur  la  Defense  des 
Etats  et  sur  la  Fort ifi,ca.t ion  (Paris,  1863);  Traile  de  For- 

tification Polygonale  (Paris,  1869) ;  Fortifications  a  Fossees 
Sees  (Brussels.  1873) ;  Fortification  du  Temps  Present  (Bnis- 
sels,  1885) ;  and  Influence  du  Tir  Plongeant  (Brussels,  1888). 
For  attack  and  defense  of  fortifications,  see  Siege. 

0.  H.  Ernst. 

Fortili,  for faiV,  Pierre  :  Canadian  official  :  b.  in  Ver- 
cheres,  Quebec,  in  Dec,  1833,  antl  graduated  JI.  1).  at 
McGill  College  in  1845.  He  served  as  surgeon  at  Grosse 
island  1847-48  ;  in  1853  was  appointed  stipendiary  magistrate 
for  the  lower  river  and  Gulf  of  St.  Lawrence,  and  organized 
the  service  for  the  protection  of  the  sea  and  river  fisheries 
in  that  district.  In  18.58  he  was  commissioned  by  the 
Canadian  Government  to  visit  the  French  colonies  of  St. 

Pierre,  Micjuelon,  and  Long  Lake,  and  i-eport  conditions under  which  the  French  fisheries  were  carried  on.  In  1859 
he  established  on  all  coasts  and  rivers  of  the  Province  of 

Quebec  a  sy.stem  of  licenses  for  salmon-fishing,  and  in  1863 
began  his  series  of  descriijtions  of  marine  animals,  fishes,  etc., 
of  the  lower  river  and  Gulf  of  St.  Lawrence,  which  were 
printed  in  some  of  his  annual  reports  to  the  Government. 
He  had  a  seat  in  the  Domniitm  Parliament  1867-74  and 
1878-87;  was  commissioner  of  crown  lands.  Province  of 
Quebec  1873-74,  and  S|ieaker  of  the  Legislative  Assembly 
1875-76.  While  Speaker  he  founded  the  Marine  Library  of 
(he  ])rovince.  He  was  one  of  the  founders  of  the  Geo- 

graphical Society  of  Quebec,  and  its  first  president. Neil  M.\cdoxald. 

Fort  Independence;  a  casemated,  pentagonal,  bastioned 
work  located  on  Castle  island.  Boston  harbor,  Slass..  begun 
1833.  It  forms  one  of  the  defenses  of  the  inner  harbor  of 
that  port,  being  distant  about  3  miles  from  the  city.  It  is 
on  the  site  of  the  old  fortress  called  Castle  William  before 
and  during  the  Revolution. 

Fort  Jackson ;  a  pentagonal,  bastioned,  and  casemated 
liriek  work,  with  glacis  and  wet  ditch,  on  the  Jlississippi 
river,  78  miles  below  New  (Orleans,  at  what  is  known  as 

the  Plaquemine  Bend.  The  designing  of  such  a  work  on 

this  soil  was  bold  but  successful  ;"the  considerable  "settle- ment" has  done  no  serious  injury.  In  conjunction  with 
Fort  St.  Philip  it  defends  New  Orleans  against  attack  from 
the  river.  It  was  built  mainly  from  1824  to  1832,  though 

extensively  repaired,  enlarged,  and  modified  since  1841. 
The  forcing  of  the  passage  of  these  works  and  their  capture 

by  the  fleet  of  Parragut  constituted  the  first  great  naval  ex- 
ploit of  that  commander.     See  Farragut,  David  Glascoe. 

Fort  Leavenworth  ;  a  post-village  of  Leavenworth  co., 
Kan.;  on  the  Mtssouri  river;  2  miles  above  Leavenworth 

(for  location,  see  map  of  Kansas,  ref.  5-J).  It  is  situated  on 
a  bluff  I.jO  feet  high.  Here  in  1827  was  established  a  U.  S. 

militarv  prison,  which  is  now,  however,  under  the  jurisdic- 
tion of  the  Department  of  .Justice.  The  U.  S.  reservation  is 

6  miles  long  and  a  mile  wide,  and  is  well  laid  out.  The  i:i- 
fautry  and  cavalry  school  is  located  here. 

Fort  Lee:  post- village  of  Bergen  co.,  N.  J.  (for  location 

of  county,  see  map  of  New  Jersey,  ref.  2-E) ;  on  the  Pali- 
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satles  of  the  Iliidson  river,  opposite  lOOIh  Street,  New  York 
city.  U  was  oiii^e  a  military  station,  ami  tell  Nov.  18,  1776, 
into  the  hamls  of  (ien.  tJornwallis,  who  here  captured  large 
amounts  ot  military  stores.     Pop.  (1805)  1,G17. 

Fort  McHonry:  an  inclosed  bastioned  penta<;<in,  with 
exterior  batteries,  on  the  west  side  of  the  I'alapseo  river, 
formin.i;  one  of  the  defenses  of  the  channel  of  approach  to 
Baltimore,  Md.  It  is  an  old  work  (second  system),  built 

prior  to  181'3;  an  attack  durinjr  the  war  of  1813-15  fnr- 
nished  the  theme  for  the  well-known  words  of  Tlie  Star- 
sjianyled  Banner,  by  F.  S.  Key. 

Fort  Mmlisoii :  city  ;  capital  of  Lee  co.,  la.  (for  location, 
see  map  of  Iowa.  ref.  7-K) ;  situated  on  Mississipjji  river,  23 
miles  below  Jiurlinjjton,  and  on  the  Alch..  Top.  and  S.  Fe, 
Burl.  Route,  and  Oh.,  Fort  Mad.  and  Des  Moines  R.  Rs. ;  3;i7 
miles  S.  VV.  of  Chicago;  connected  with  Illinois  Ijy  oni>  of  the 
finest  wagon  and  railway  bridges  on  the  river.  It  has  numer- 

ous churches  and  schools,  a  business  college,  a  pulilic  library, 
three  parks,  a  State  penitentiary,  shops  of  the  A..  T.  and  S. 
P.  Railway,  foundries,  tanneries,  large  packing-houses,  and 
raanufacturesofagriculturalim])lcments,nia<'hiiiery,  rail  way- 
car  wheels,  boots  and  shoes,  flour,  brick,  lumber,  .sasli.  doors, 
blinds,  and  furniture.  The  city  is  the  site  cjf  a  fort  built  in 
1808, and  captured  liv  the  Indians  in  1818.  Pop. (1880) 4,679; 

<1800)  7,!)01 ;  (1805)  10,022.      Kditor  of  "Plain  Dealer." 
Fort  Marion :  an  inclosed  work  at  St.  Augustine,  Fla., 

begun  by  the  Spaniards  about  1650  and  completed  in  1756. 
It  is  the  oldest  fort  in  possession  of  the  U.  S.  Government, 
and  is  from  its  anti(|nity  an  object  of  attraction  to  strangers 
visiting  St.  Augustine  (g.  v.).  It  is  not  of  much  value,  but 
is  carefully  preserved  as  an  object  of  historic  interest. 

Fort  MifHiii:  one  of  the  inner  line  of  defenses  of  the 
port  of  Philadelphia,  Pa. ;  on  Mud  island,  Delaware  river, 
below  the  mouth  of  the  Schuylkill.  It  is  one  of  the  older 
{or  second)  system  of  works.  It  was  attacked  by  a  British 
man-of-war  Oct.  23,  1777,  and  after  a  spirited  resiijtance 
was  taken  on  Nov.  16.  The  fort  has  been  modified  and 
repaired. 

Fort  Monroe :  a  fortification  located  on  Old  Point  Com- 
fort, Va.,  for  the  defense  of  Hampton  Roads  and  the  water- 

approach  to  Norfolk  and  the  Gosport  navy-yard.  It  stands 
on  the  north  side  of  the  channel.  Fort  Wool  (formerly  Fort 
Calhoun)  being  on  tlie  south  side,  about  a  mile  distant. 
Fort  Monroe  might  pro|)erly  be  called  a  fortress  or  fortified 
place,  as  it  incloses  a  large  area,  and  contains  within  it  a 

number  of  detached  buildings,  such  as  officers"  quarters, 
offices,  barracks  for  soldiers,  storehouses,  a  portion  of  the 
workshops  of  an  arsenal,  the  artillery  school  of  the  service, 
a  chapel,  etc.  It  was  commenced  in  1817,  and  was  originally 
designed  to  mount  371  guns  in  casemates  and  en  barbette, 
inclusive  of  mortars,  field-pieces,  and  flanking  howitzers. 
In  plan  it  is  an  irregular  hexagon,  on  two  sides  of  which, 
comprising  the  three  channel  fronts,  the  armament  is  ar- 

ranged in  two  tiers,  one  in  casemates  and  one  in  barbette. 
On  the  other  four  sides,  each  being  one  front,  the  ramparts 
are  solid,  with  the  exception  of  some  of  the  flanks,  which 
are  easemated.  The  work  is  bastioned.  although  unaccom- 

panied by  the  usual  outworks  of  the  regular  bastioned  sys- 
tem. It  is  surrounded  by  a  tide-water  ditch,  8  feet  deep  at 

high  water,  exterior  to  which  there  is  a  easemated  battery 
on  the  channel  front  to  the  left  of  the  casemates  of  the  main 
work,  and  a  quadrilateral  redoubt  on  the  north  side,  com- 

manding the  approach  down  the  peninsula.  This  redoubt, 
like  the  main  work,  is  surrounded  by  a  wet  ditcli.  The 
searp-wall  of  the  main  work  rises  to  the  height  of  17  feet 
above  high  water.  The  entire  fort  covers  an  area  of  80 
acres,  and  the  distance  around  it,  exterior  to  the  ditches  of 
main  work  and  redoubt,  is  1  ,*;,- miles.  In  its  construction 
there  was  expended  $2,818,000.  This  fort  is  (1893)  being 
modified  to  fit  it  to  the  requirements  of  modern  defense,  an 
eBieient  armament  of  modern  steel  rified  cannon  and  mor- 

tars projjerly  protected  being  ]jrovided.  suijplemented  by  a 
system  of  sulunarine  mines.  Inasmuch  as  the  exceptional 
magnitude  of  Fort  Monroe,  as  compared  with  other  works 
of  coast  and  cliannel  defense  in  the  U.  S..  has  been  the  sub- 

ject of  frequent,  and  perhaps  not  unju.st,  criticism,  it  may 
Le  said,  in  explanation,  that  tliis  work  was  designed  under 
the  inspiration  of  Gen.  Simon  Bernard,  a  foreign  engineer 
<)f  eminence,  called  into  the  service  of  the  U.  S.  soon  after 
the  close  of  the  war  of  1813-14,  with  all  the  exaggerated 
ideas  of  warfare  which  the  close  proximity  ot  beljigerent 
nations  in   Furope   hail  produced  and   rendered   ortliodox. 

There  is  no  other  work  at  all  like  it  in  the  U.  S.  in  any  es- 
■sential  particular,  and  the  error  in  this  instance  relates 
solely  to  magnitude,  not  to  strength. 

RevLsed  by  James  Mercur. 
Fort  Morgran :  an  inclosed  easemated  and  bastioned 

lieiitagon  of  lirick,  willi  exterior  batteries;  located  on  the 
west  end  of  Mobile  Point,  Ala.,  at  the  entrance  to  anchorage 
in  Mobile  Bay;  begun  in  1819  on  the  site  of  old  Fort  Bow- 
yer.  An  historic  interest  attaches  to  the  latter  work  as 
having  borne  an  im|)ortant  jiart  in  tlie  war  of  1812-15.  It 
then  consisted  of  only  a  small  redoubt.  In  pursuance  of 

the  plan  adopted  l)y  the  British.  "  to  destroy  ami  lay  waste 
all  towns  and  districts  of  the.  U.S.,"  the  Indian  war  was 
renewed  on  the  southern  frontier,  and  on  Sept.  15,  1814,  a 
combined  naval  and  land  attack  was  made  upon  Fort 
Bowyer,  then  but  a  small  redoubt  mounting  20  guns,  and 
with  a  garrison  of  120  men,  oflicers  inelude<l.  The  British 
force  conqirised  4  armed  vessels,  590  men,  and  90  guns,  and 
a  land  force  exceeding  700  men,  of  wliieh  600  were  Indians. 
The  British  lost  a  ship  and  332  men.  The  work  was  taken 
by  the  British  .Ian.  11,  181.5.  it  was  cajitured  from  the  Con- 

federates by  Admii'al  Farragut  Aug.  22,  1864. 

Fort  Moultrie,  mol'trce:  a  fortification  on  Sullivan's island,  entrance  to  Charleston  harbor,  S.  C.  A  rude  work  of 

palmetto  logs  and  earth,  mounting  26  guns,  was  (insuccess- 
tully  attacked  in  1776  by  the  British  fleet  of  nine  vessels 
(270  guns),  under  Sir  Peter  Parker,  and  thenceforth  bore 
the  name  of  the  commander.  Col.  William  Moultrie.  It  was 

subsequently  rebuilt  in  masonry  with  an  imperfectly  bas- 
tioned trace,  and  described  in  olficial  reports  as  a  "work  of 

some  strength,  but  with  scarp-wall  so  low  as  to  oppose  no 
serious  obstacle  to  escalade."  And  such  it  was,  essentially, 
at  the  time  when  (Dec.  26.  1860).  abandoned  by  Major  An- 

derson, it  fell  into  Confederate  hands,  and  together  with  the 

batteries  on  Morris  island  fii-ed  the  first  guns  of  the  civil 
war  upon  the  Star  of  the  West,  Jan.  9.  1861.  (See  Fort 
Sumter.)  In  Confederate  hands  the  work  was  re-enforced 
by  earthen  batteries  extending  the  whole  length  of  SuDi- 
van's  island.  Since  tlie  civil  war  it  has  been  very  much 
modified  to  adapt  it  to  receive  modern  heavy  guns,  pro- 

tected by  earthern  traverses  and  parados.  The  Seminole 
warrior  t)sceoIa  is  buried  just  outsiile  the  walls  of  the  fort. 

Fort  Niaarara :  an  inclosed  work  in  Niagara  co.,  N.  Y., 
at  the  mouth  of  Niagara  river,  the  entrance  to  which  it 
commands.  The  old  work  of  this  name  bore  a  prominent 
part  in  the  war  with  Great  Britain  in  1812-15,  and  was  the 
scene  of  stirring  events,  being  surprised  and  captured  in 
1813,  when  most  of  its  garrison  were  slain. 

Fort  Ontario  :  See  Oswego. 

Fort  Payne:  city;  capital  of  De  Kalb  co.,  Ala.  (for  loca- 
tion of  county,  see  map  of  Alabama,  ref.  2-E) ;  on  railway ; 

50  miles  S.  S.  W.  of  Chattanooga,  Tenn. ;  in  a  coal  and  iron 

mining  region.  It  has  rolling-mills,  an  iron-furnace,  fire- 
clay works,  and  sawmills.     Pop.  (1890)  2.698. 

Fort  Pickens:  an  inclosed  easemated  and  bastioned 
pentagonal  brick  work,  on  Santa  Rosa  island,  Pensacola 
harbor,  Fla.,  which  harbor  and  the  U.  S.  navy-yard  at  War- 

rington it  is  intended  to  defend.  In  Jan.,  1861,  Maj.  Adam 
Slemmer  abandoned  the  small  work.  Fort  Barrancas,  oppo- 

site, and  transferred  his  command  to  Fort  Pickens,  which 
he  succeeded  in  holding  until  re-enforced. 

Fort  Plain  :  village  (settled  about  1715;  incorporated  in 
1832);  Montgomery  co..  N.  V.  (for  location  of  county,  see 
map  of  New  York,  ref.  4-1) :  situated  on  the  Mohawk  river, 
on  the  Erie  Canal,  and  on  the  N.  Y.  C.  and  II.  R.  and  West 
Shore  Railways  ;  58  miles  W.  of  Albany.  It  has  six  churches, 

the  Clinton  Liberal  Institute  (Univers'alist).  one  ot  the  larg- est s|)ring  and  axle  works  in  the  U.  S.,  a  very  large  furni- 
ture-factory, knitting-mill,  silk-mill,  wood-working  estab- 

lishment, etc.,  and  is  the  center  of  an  important  hop-raising 
and  dairving  section.  A  strong  fort  was  erected  here  in 
1778,  and  a  block-house  in  1780.  Pop.  (1880)  2.443;  (1890) 
2.864;  including  NeUiston,  across  the  Mohawk,  3,585:  (1892) 

estimated,  4.000.  Editor  of  "  Register." 
Fort  Pnlas'lii:  a  fortification  constructed  on  Cockspur 

island.  Ga..  for  the  defense  of  Tybee  Roads  and  the  Savan- 
nah river  approach  to  the  city  of  Savannah  ;  liegun  in  1829, 

and  finished  at  the  beginning  of  the  civil  war  in  the  U.  S. 
at  a  cost  of  nearly  a  milliim  dollars.  Upon  the  secession  of 
Georgia  from  the  Union  her  military  took  possession  of  the 

fort,  but  on  Nov.  29,  1861,  Gen.  Qu'incy  A.  Gillmore.  chief engineer  to    the  expeditionary  cor|iS  commanded  by  Gen. 
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W.  T.  Sherman,  iiiiule  a  rcconnoissancc  of  the  works  and 

pronouiicccl  till'  rediK'tion  of  the  work  |ii-aelicalih'  liv 
means  of  batteries  of  mortars  and  rifled  guns  established 
on  15ig  Tybee  island.  From  Decendjer  till  spring  the 
preparations  went  on.  The  island  was  oeeupiod  by 
Union  troops,  and  batteries  were  plaeed  at  adjacent  ])oints, 
the  material  for  their  construction,  as  well  as  the  ordnance 
and  ordnance-stores,  beinja;  carried  with  intiiiite  ditlicnlty 

over  the  swampy  soil.  The  positions  seli'i-ted  for  the  most 
advanced  batteries  were  screened  from  view  from  the  fort 
by  brushwood  and  bushes,  and  concealment  was  maintained 
until  the  work  was  far  advanced.  The  batteries  o]K!ned  fire 
on  Apr.  10,  1863,  and  though  but  few  of  the  Union  shells 
burst  within  the  inelosure,  the  balls  from  the  rifled  guns 
<'hipped  and  tore  away  the  masonry  to  such  an  extent  as  to 
threaten  the  fort  with  complete  demolition,  and  on  the 
afternoon  of  the  following  day  its  garrison  surrendered. 
The  credit  for  this  victory,  which  was  gained  at  a  trifling 
s.acrifice  of  life  on  either  side,  is  due  to  Gen.  Q.  A.  Gillmore. 
See  his  Report  on  the  Siege  nnd  Reductiun  of  Fort  Pulaski 
in  Professional  Paper  No.  8  of  the  Corps  of  Engineers. 
See  also  Bombardment. 

Fortress :  a  place  made  strong  and  defensible,  so  that  a 
small  number  of  men  nuiy  hold  it  against  a  larger  force. 
Tliis  is  the  general  term,  not  used  in  any  exact  or  technical 
sense ;  it  implies  usually  a  place  of  considerable  size  and  a 
permanent  work,  rather  than  an  intrenched  camp  or  the  like. 
Ancient  fortresses  differ  radically  from  modern  ones  in  this 
respect,  that  the  attack  and  defense  of  the  works  were  verti- 

cal before  the  introduction  of  guns  throwing  heavy  balls 
horizontally,  a  change  dating  not  earlier  than  1500  a.  d., 
while  since  that  time  the  attack  and  defense  have  been  liori- 
zontal.  The  modern  fortress  is  low,  and  not  to  be  seen  from 
afar ;  its  grassy  slopes  are  lost  in  the  landscape.  The  ancient 
fortresses,  from  the  time  of  the  early  empire  in  Egypt,  as  at 
El  Kab  or  Abydos,  to  Pierrefonds,  N.  E.  of  Paris,  finished 
in  1400  A.  D.,  were  lofty  and  imposing  structures,  crowning  a 
height  or  isolated  in  a  lake,  lifting  their  battlemented  towers 
higli  above  all  surrounding  objects. 

The  manner  of  attack  upon  a  fortress  must  always  deter- 
mine the  character  of  the  defensive  works.  During  all  the 

ages  before  the  introduction  of  breeching  guns  there  were 
but  four  methods  of  attack  :  by  escalade,  Ijy  forcing  or  sur- 

prising gateways.  Ijy  mining  underneath  the  walls,  so  as  to 
throw  them  down,  and  by  battering-rams,  the  [jiokax.  or 
other  such  methods  of  breaching  the  wall  above  ground. 
To  resist  escalade  the  walls  were  made  high ;  to  resist 

breaching  they  were  made  thick ;  to  make  the  gates  de- 
fensible elaborate  and  ingenious  combinations  were  de- 

vised; while  mining  could  be  prevented  only  by  the  rocky 
nature  of  the  soil,  or  by  position  upon  higli  scarped  cliffs,  or 
hj  water,  and  could  be  opposed  only  by  countermines,  or 
by  sorties  of  the  garrison.  Missile  weapons  were  secondary 
in  importance.  Arrows  and  bolts  were  used  to  drive  the 
defenders  from  the  walls  at  the  moment  of  assault,  and 
to  repel  the  assailants,  and  heavy  stones  and  darts  as  large 
as  iron-shod  rafters  were  used  to  destroy  battlements  and 
wooden  defenses  of  all  sorts;  burning  missives  were  used 
also  to  set  fire  to  the  stockades,  palisades,  and  wooden  gal- 

leries. The  largest  pierrieres  of  the  Middle  Ages  could 
throw  a  300-pound  stone  perhaps  600  feet ;  but  not  many  of 
these  in  an  hour,  and  with  not  very  exact  aim ;  moreover, 
such  a  machine  contained  an  enormous  amount  of  solid 
timber,  occuj^ied  a  space  of  perhaps  800  sq.  feet,  and  took 
many  days  to  set  up  and  adjust  tor  use.  It  will  be  seen, 
then,  that  the  main  walls  and  towers  of  a  city  or  castle  had 
nothing  to  fear  from  missiles.  The  assailants  had  to  crowd 
close  under  the  walls  to  scale  them  or  to  breacli  them, 

and  the  defense  consisted  of  a  steady  shower  of  darts,  ar- 
rows, stones,  and  unslaked  lime,  with  fire-arrows  aimed  at 

the  wooden  mantlets  and  scaling-towers  of  the  attacking 
party.  The  higher  the  wall  the  heavier  the  blow  struck 
by  a  rounded  stone  falling  from  its  top,  the  harder  to  reach 
it  by  ladders,  and  the  harder  to  match  it  with  movable 
towers.  Accordingly,  the  defenders  of  Pierrefonds  stood 
upon  a  solid  pavement  not  less  than  80  feet  above  their  as- 

sailants, while  aid  came  to  them  from  fellow  defenders  in 
towers  rising  on  either  side  from  40  to  60  feet  higher  still ; 
the  donjon  of  Coucy  had  180  feet  of  sheer  unbroken  wall 

before  the  galleries  of  defense  began;  and  the  pope's  palace at  Avignon  has  walls  generally  from  80  to  120  feet  in  clear 
vertical  height  above  the  pavements  of  the  streets  through- 

out its  perimeter  of  nearly  a  third  of  a  mile,  with  towers 
144 

rising  much  higher.  Then  to  resist  the  ram  and  the  jiick 
a  thickness  of  from  10  to  10  feet  was  given  to  th(!  walls, 
and  often  the  whole  basement  of  a  tower,  as  of  the  great 
donjon  of  Chateaudun,  was  of  solid  masonry  witliimt  any 

open  space  inside.  Moreover,  it  was  very  common  to  ar- 
range the  location  and  the  Icvids  of  a  fcu'titied  jilace,  even 

on  tolerably  even  natural  ground,  so  that  the  level  without 
would  be  from  10  to  30  feet  lower  tlum  tliat  within,  and  so 
that  the  outer  surface  of  the  stone  wall  might  be  a  mere 
facing,  the  true  foundation  lieing  aliove  on  an  artificially 
leveled  table  of  rock,  out  of  reach  of  the  mines  and  gal- 

leries of  sappers. 

Next  in  importance  after  the  strength  of  the  walls  and 
towers  was  the  protection  of  the  ]iersons  of  those  who 
manned  the  wall.  The  simjilest  am!  most  obvious  means 
of  protecting  them  against  missive  weapons  was  the  tjtitlle- 
meut,  a  device  used  by  the  Egyptians  4000  years  n.  c,  by  the 
Greeks,  the  Persians,  the  Romans,  and  the  Europeans  of 
the  Middle  Ages  alike,  as  thcur  monuments  sliow.  Piers  of 
masonry,  from  6  to  8  feet  wide  and  6  feet  high  above  the 
top  of  the  wall,  alternate  with  s)iaces  where  the  parapet  is 
only  about  4  feet  high.  The  soldier  shoots  over  the  low 
jiarapet  and  shrinks  back  behind  the  merlon.  Sometimes 
the  merlon  is  pierced  by  a  long  slit  for  discharging  arrows. 
In  the  defenses  of  Pompeii  each  merlon  lias  a  bit  of  wall 
carried  back  like  a  buttress,  so  as  to  protect  the  left  side  of 
the  soldier  using  it,  who,  of  course,  shoots  from  his  own 
right  shoulder.  In  the  thirteenth-century  fortresses  the 
roV  of  battlements  was  carried  out  beyond  the  face  of  the 
wall  on  corbels,  so  as  at  once  to  widen  the  cliemin-de- 
ronde  or  broad  walk  on  the  top  of  the  wall,  and  to  leave 
open  spaces  between  the  corbels,  tlirough  which  heavy 
stones  could  be  dropped  upon  the  assailants  at  the  very  foot 
of  the  wall,  and  that  without  exposing  the  defenders  in  the 
least.  But  there  grew  up  in  the  thirteenth  and  fourteenth 
centuries  an  elaborate  system  of  temporary  wooden  defenses 

put  upon  the  walls  when  a  siege  was  expected.  These  pro- 
jected far  beyond  the  face  of  the  wall,  and  gave  excellent 

"command"  of  the  base  of  wall  as  well  as  perfect  cover 
for  the  archers  and  cross-bowmen.  It  was  therefore  the 
first  aim  of  the  besiegers  to  destroy  these  by  heavy  stones 
or  by  burning  barrels  of  combustibles  thrown  by  a  trebuchet 
or  mangonel. 
Much  the  most  important  ancient  fortress  remaining 

nearly  complete  to  modern  times  is  Rome,  whose  walls  liuilt 
by  Aiirelian  and  Honorius  have  been  jireserved  nearly  in- 

tact for  the  greater  part  of  their  extent.  The  battlements 
have  been  many  times  restored,  no  doubt,  but  tliese  can  be 
compared  with  the  almost  intact  example  of  Pompeii.  Gen- 

erally, while  the  jilan  and  distribution  of  an  ancient  fortress 
can  be  made  out  with  but  slight  excavation  and  removing 
of  obstacles,  the  details  of  the  defensive  appliances  at  top 
are  lost.  Bas-reliefs,  as  on  the  columns  of  Trajan  and  An- 

toninus at  Rome,  and  on  the  wall  cjf  the  Temenos  at  Gjol- 
basschi,  and  wall-paintings,  as  in  Egypt,  help  us  to  restore 
these  in  imagination.  Of  the  fortresses  of  the  Middle  Ages 
many  remain  in  excellent  condition  for  study;  several  in 
Syria,  built  by  the  crusaders,  being  almost  intact;  the  great 
inclosed  place  at  Villeneuve,  opposite  Avignon,  retaining 
all  its  defensibility  except  for  a  breach  or  two  in  the  walls ; 
and  the  tower  of  Philip  the  Fair  near  by,  and  the  walls 

of  the  city  of  Avignon  itself,  having  needed  and  received  but 

slight  repairs,  and  so  with  many  instances.  As  with  other 
ruins,  the  near  neighborhood  of  a  large  population  brings 
swift  destruction  to  the  lighter  and  more  easily  removed 

stone  work  ;  a  lonely  and  removed  situation  is  the  best  safe- 
guard until  government  protection  is  given. 

Russell  Sturgis. 

Fort  Royal  (Martinique) :  See  Fort  de  Franxe. 

Fort  St.  Philip:  a  fortification  nearly  opposite  Fort 

.TicKsoN  {<].  v.).  on  the  Mississippi  river.  The  old  river-front, 
with  low  brick  scarp  and  wet  ditch,  was  built  by  the 

Siianiards.  The  Placjuemine  Bend  offers  the  lowest  favor- 
alile  locality  for  defending  the  river,  though  it  is  15  miles 
above  the  inouth  and  30  above  the  Head  of  the  Passes.  The 

work  was  wholly  inclosed  by  the  U.  S.  authorities  during 
the  war  of  1812-15,  but,  like  nearly  all  works  of  that  and 

earlier  date,  it  is  of  rude  design  both  in  trace  and  in  relief. 

Since  1841  it  has  undergone  extensive  repairs  and  modifica- 
tions. At  the  outbreak  of  the  civil  war  in  1861  it  fell  into 

the  hands  of  the  Confederates,  but  was,  with  Fort  Jackson, 

captured  by  Farragut's  fleet  Apr.,  1862. 

Fort  Scliuj-ler,  ski'ler:  See  Xew  Vork  (city). 
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Fort  Solniylci":  the  name  given  in  177C  to  the  nitl  Fort 
Stanwix  whicl'i  stood  on  tlio  site  of  the  |iresi>nt  city  of  Rome, 
N.  V.  It  was  nnsueeessfuUy  besicited  liy  St.  Leger"s  Tories anil  Indians  in  17T7,  and  was  destroyed  by  fire  and  fresliet 
in  1781.  Fort  Stanwix  was  built  in  1758,  and  cost  tlie  Brit- 

ish (i(ivernnu;nt  £60,000. 

Fort  Scott:  city  and  railway  center :  capital  of  Bonrbon 
CO.,  Kan.  (for  location  of  county,  see  map  of  Kansas,  ref. 
7-K);  situated  on  the  Marmaton  river;  800  miles  W.  of  St. 
Louis  anil  98  miles  S.  of  Kansas  City,  Mo.  It  is  tlie  seat  of 
a  normal  college,  and  has  an  iron-foundry  and  maihine- 
works.  grain  elevator,  large  ttour-niills,  woolen-mills,  paint 
and  cement  works,  window-glass  works,  and  a  large  sorghum- 
sugar  factory.  Coal  and  flag  paving-stone  are  found  in  the 
vicinity,  and  large  quantities  are  shipped  from  tlie  city. 
Hydraulic  cement  and  mineral  paints,  umbers,  yellow 

oc'iiers,  Spanish  brown,  Indian  red.  etc.,  are  found  in  large 
quantities.     Pop.  (1880)  5,372  ;  (1890)  11,946:  (1895)  11.108. 

Editoe  of  "  Tribune." 
Fort  Smith:  city  and  railway  center;  one  of  the  capi- 

tals of  Sebiistian  co..  Ark.  (for  location  of  county,  see  map 
of  Arkansas,  ref.  3-.\) ;  situated  at  the  confluence  of  Arkan- 

sas and  Poteau  rivers ;  158  miles  W.  by  X.  of  Little  Rock. 
It  has  sawmills,  planing-mills,  furniture-factories,  cotton 
compress  and  oil-seed  mills,  ice-factory,  etc.,  and  an  impor- 

tant trade  in  coal,  cotton,  grain,  lumber,  hides,  and  fui-s. 
Pop.  (1880)  3,099  ;  (1890)  11,311,  besides  a  suburban  popula- 

tion of  about  2,000.  Editor  of  "  Times.*' 
Fort  Suelllng :  village;  Hennepin  co.,  Minn,  (for  loca- 

tion of  county,  see  map  of  Minnesota,  ref.  9-E) ;  on  the  Ch., 
M.  and  .St.  P.  Railway,  at  the  junction  of  the  Jlinnesota 
and  Mississippi  rivers,  opposite  Mendota,  and  2  miles  below 
the  Minnehaha  falls.  It  was  founded  in  1820,  is  an  old 
IJ.  S.  militarv  oost,  and  the  oldest  settlement  in  what  is  now 

Miiniesota.    "Pop.  (1880)  352  ;  (1890)  550;  (1895)  831. Fort  Siiniter :  Charleston,  S.  C. ;  noted  for  being  the 
place  where  the  U.  S.  civil  war  was  begun,  Apr.  12,  1861, 
and  as  the  scene  of  several  severe  military  ami  naval  con- 

flicts during  that  war.  The  work,  begun  in  1829,  is  located 
npon  a  shoal  on  the  soutli  side  of  the  entrance  to  the  inner 
harbor,  distant  about  a  statute  mile  S.  W.  from  Fort  Moid- 
trie,  and  33-  miles  from  Charleston  city.  The  land  nearest 
the  work  is  Cummings  Point,  on  the  north  end  of  Morris 
island,  about  three-quarters  of  a  mile  distant,  in  a  southerly 
direction.  The  fort  was  built  of  brick  on  a  rip-rap  founda- 

tion, the  exterior  wall  being  38  feet  high  and  7+  feet  thick, 
and  was  designed  to  mount  136  guns  arranged  in  three  tiers, 
„wo  in  embrasure  and  one  en  barbette.  It  never  received 
its  entire  armament,  as  none  of  the  embrasures  of  the  sec- 

ond tier  were  finished  when  the  civil  war  broke  out.  The 

openings  left  for  them  _ 

were  therefore   walled  ~ 
up  with  brick,  in  order 
to  render  the  work  as 
strong  as  possiWe  to 
resist  the  threatened 
attack  of  the  Confed- 

erates. Up  to  that 
time  a  little  more  than 
$1,000,000  had  been 
expended  upon  it,  and 
its  armament  com- 

prised 6  24-pounders, 
41  ::S2-pounders.  10  8- 
inch  Rolman  guns.  10 

42-poundi'i's,  3  10-inch 
columbiads,  and  8  8- 
inch  seacoast  howitz- 
ers. 

South  Carolina  for- 
mally seceded  Dec.  20, 

1860!  in  the  midst  of 
the  wildest  rejoicing  and  exultation  throughout  the  South 

house  in  Charleston  city.  The  construction  of  batteries  on 
Morris  island  was  liegun,  the  coast  and  harbor  lights  were 
extinguished,  and  the  buoys  removed  from  the  channel  to 
prevent  the  sending  of  re-enforcements  and  supplies  to  Fort 
Sumter.  On  Jan.  9,  1861,  the  steamer  Star  of  the  West 
arrived  in  the  harbor  with  provisions  and  250  Federal  sol- 

diers. In  attempting  to  reach  Fort  Sumter  she  was  fired 
into  and  struck  from  batteries  on  Sullivan's  and  Mor- 

ris islands,  and  abandoned  the  enterprise.  As  Maj.  An- 
derson's provisions  would  be  exhau.sted  on  Apr.  15,  official 

notice  was  conveyed  to  Gov.  Pickens,  of  Soutli  Carolina,  on 
the  8th  that  supplies  would  be  conveyed  to  the  fort  at  all 
hazards.  Its  surrender  was  demanded  by  Confederate  Gen- 

eral Bc^anregard  at  2  p.  M.  on  the  11th,  and  refused.  To 
another  communication  of  the  same  date,  JIaj.  Anderson 
replied  that  the  work  would  be  evacuated  on  the  Mth  unless 

"controling  instructions"  or  "additional  supplies"  were 
received  by  that  time.  This  rcsjiouse  not  being  deemed 
satisfactory,  Jlaj.  Anderson  was  notified  at  3.20  A.  M.  on 
the  12th  that  fire  would  be  opened  on  the  fort  in  one  hour, 
and  the  cannonading  began  at  the  a|)pointed  time.  At 
noon  on  the  same  day  a  fleet  of  vessels  from  New  York, 
with  provisions  for  the  garrison,  appeared  off  the  harbor 
and  exchanged  signals  with  the  fort,  but  made  no  attempt  to 
land  any  supplies,  without  which  the  contest  must  necessar- 

ily be  of  brief  duration.  On  the  afternoon  of  the  13th  terms 
were  arranged,  under  which  the  garrison  marched  out  on 

the  14th  with  the  honors  of  w'ar,  saluting  the  U.  S.  flag  with 
fifty  guns. 

The  brick  buildings  erected  inside  the  fort  for  quarters 
and  baiTacks  were  burned  down  during  the  action  by  hot 
shot  from  the  Confederate  batteries,  but  the  work  itself  had 
received  no  material  injury.  Contemporaneous  opinion, 
outside  a  somewhat  restricted  military  circle,  very  generally 
conceded  the  difliculty.  if  not  the  impracticability  of  throw- 

ing re-enforcements  and  supplies  into  the  fort  during  the 
attack,  but  in  the  light  of  subsequent  events  such  an  enter- 

prise loses  most  of  the  elements  of  extreme  hazard.  The 
lower  embrasures,  forty-one  in  number,  and  each  nearly  2 
feet  wide  and  3  feet  high,  were  only  4  feet,  in  many  places 
not  over  3  feet,  above  the  enrockment  at  the  foot  of  the 
outer  wall,  and  not  more  than  10  feet  distant  from  the  wa- 

ter, which  encircled  the  fort  on  every  side.  If  thirty  or  forty 
small  boats  carrying  rations  and  soldiers,  and  manned  by 
such  men  as  a  call  for  volunteers  would  bring  out  in  any 
fleet  of  L^.  S.  merchantmen,  had  attempted  to  make  a  land- 

ing simultaneously  on  all  sides  of  the  work  during  the  night 
of  the  12th,  a  large  proportion  of  them  would  doubtless  have 
succeeded.  The  opposition,  if  any,  would  have  come  from 
boat-parties  similarly  organized,  which,  at  the  worst,  would 
only  place  the  combatants  on  a  footing  of  theoretic  equal- 

The  entire  force  of  U.  S.  troops  in  Charleston  harbor  at 
the  time  consisted  of  two  companies  of  the  First  U.  S.  Ar- 

tillery and  nine  musicians,  a  total  of  seventy-five  enlisted 
men.  under  the  command  of  Maj.  Robert  Anderson.  This 
handful  of  men,  which  had  hitherto  occupied  Fort  Moul- 

trie in  consequence  of  the  unfinished  condition  of  Fort 
Sumter,  was  quietly  transferred  to  the  la.st-named  work 
during  the  niglit  of  Dec.  26 — an  event  at  once  followed  by 
the  .seizure,  by  the  State  authorities,  of  all  the  other  forts 
in  the  harlwr,  and  the  U.  S.  arsenal,  post-office,  and  cu.stom- 

\  lew  of  tort  Sumter  from  3Iorris  island.  Aug.  10,  1S03. 

in  which  the  best  men  and  the  best  weapons  would 

ity, 

win. 

The  Confederates,  upon  getting  possession  of  Fort  Sum- 
ter, at  once  proceeded  to  augment  its  offensive  and  defen- 
sive strength.  Rifle-guns  were  added  to  the  armament; 

many  of  the  casemates  were  filled  up  with  sand  :  sand  trav- 
erses were  constructed  between  the  barbette  guns,  and  the 

magazine  walls  were  strengthened.  They  held  undisturbed 
possession  for  a  period  of  two  years. 

On  Apr.  7,  1863,  a  gallant  attack  was  made  upon  the  fort 
by  a  U.  S.  naval  force  of  nine  ironclads,  carrying  twenty- 
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tlireo  guns,  under  command  of  Rcar-A<lminil  Samuel  F. 
Dupont.  Tlie  vessels  engaged  were  tlic  Wcchawken,  I'assaic, 
Montauk,  Patapsco,  New  Ironsides,  Catskill,  Naiilueket,  Na- 
hant,  and  Keoknk.  The  combat  lasted  one  liour  and  forty 
minutes,  when  the  fleet  withdrew,at  4  i:  M.,  witli  the  intention 
of  renewing  the  engagement  the  next  morning.  The  moni- 

tors had  received  so  much  injury,  however,  that  the  project 
was  iibandoned.  The  Keokuk,  a  thin-armored,  double-tur- 
retc'd  monitor,  sunk  the  ne.xt  day  from  the  injuries  received 
in  lier  liull,  although  she  had  lieen  under  fire  only  thirty 
minutes.  She  hail  been  struck  ninety  times,  and  nineteen 
shots  pierced  her  through  at  and  below  the  water-line.  In 
this  engagement  the  ranges  varied  from  .5.50  to  2,100  yards. 
The  fleet,  armed  almost  exclusively  witli  11-incli  and  15-ineh 
smooth-bores,  with  a  few  1.50-pounder  rifles,  fired  only  189 
times.  Of  these,  ,54  15-inch  shells,  4:{  11-incli  shells,  23  fl- 

inch solid  shot,  and  5  1.50-pounder  rifle  projectiles  were  fired 
at  Port  Sumter,  and  the  rest  at  Forts  Wagner  and  Moultrie. 

Fort  Sumter  was  subsequently  bombarded,  its  batteries  de- 
stroyed, and  the  walls  upon  two  of  its  faces  demolished, 

from  batteries  established  by  the  Union  land  forces  on  Mor- 

ris island.  The  first  fire"  from  the  breaching  batteries opened  Aug.  17,  1863.  At  12  p.  si.  on  the  night  of  Sept.  8 
the  fort  was  assaulted  by  a  naval  column  of  500  men  in 
small  boats,  which  was  repulsed  with  heavy  loss.  A  pre- 

liminary summons  for  its  surrender  had  been  made  by  Ad- 
miral Dahlgren. 

A  prominent  historian  of  the  war  asserts,  on  the  alleged 
authority  of  the  naval  commander,  that  co-operation  from 
the  army  was  expected  in  this  assault,  in  accordance  with 
previous  arrangement.  Such  is  not  the  case.  On  the  con- 

trary, although  an  assault  had  been  ordered  liy  tlic  com- 
mander of  the  land  forces  the  same  night,  tlie  admiral  was 

informed  tliat  the  column  could  not  start  from  the  creek  W. 
of  Morris  island  until  midnight,  in  consequence  of  low  tide. 
The  naval  column  left  the  fleet  at  10  p.  m.,  and  by  mid- 

night had  been  repulsed  and  withdrawn,  Tlie  only  ar- 
rangement between  the  navy  and  army  commanders  con- 

sisted in  the  adoption  of  a  watchword  to  prevent  uniilcasaut 
collisions  on  the  water  between  the  two  forces.  Each  en- 

terprise was  organized  with  ample  strength  to  act  alone, 
and  was  intended  to  be  entirely  independent  of  the  otiier, 
and  no  reference  whatever  to  any  expected  co-operation 
from  the  army  was  made  by  the  admiral  or  by  any  of  his 
subordinates  in  their  official  reports  of  the  action. 

The  Fort  Sumter  garrison  subsequently  constructed  ad- 
ditional shelters,  galleries,  and  quarters  within  and  under 

tlie  ruins,  and  maintained  possession  until  the  final  evacu- 
ation of  Charleston  and  all  its  defenses  Feb.  18,  1865. 

The  work  has  been  rebuilt  on  a  modified  plan,  and  mounts 
large  guns  en  barbette  and  guns  in  casemate.  For  demoli- 

tion of  Fort  Sumter,  see  Gen.  Gillmore's  Report  on  Engineer 
and  Artillery  Operations  against  Charleston ;  also  article 
Bombardment. 

Fort  Tompkins:  a  fortification  on  the  west  siile  of  the 

Narrows,  entrance  to  New  York  harbor;  lat.  40"  86'  1"  N., 
Ion.  74"  3'  58-2"  W.    See  New  York  (city). 

Fortnna  [=  Lat.  Fortuna,  equiv.  to  Gr.  Tuxrj] :  the  god- 
dess of  good  luck,  worshiped  at  many  places  of  Italy,  Greece, 

and  Asia  Minor.  She  is  most  often  represented  holding  in 
one  hand  a  rudder,  in  the  other  the  horn  of  plenty  ;  some- 

times also  with  a  ball  or  wheel  at  or  under  her  feet.  She 

was  esiiecially  honored  at  Rome,  where  she  had  several  tem- 
ples and  bore  many  surnames.  G.  1j.  II. 

Fortunate  Islands  [transl.  of  Lat.  Fortunata  Insnlce, 
transl.  of  (ir.  Morapaij/  Nijcroi,  Islands  of  the  Blessed] :  an  a,n- 
cient  name  for  a  group  of  supposed  islands  of  the  ocean 
stream,  whose  genial  climate  is  celebrated  by  Homer.  The 
geographers  identified  them  with  what  are  now  called  the 
Canary  islands,  but  the  term  in  a  wide  sense  seems  to  have 
included  the  Azores,  jMadeira,  and  the  Cape  Verde  group. 
The  delightful  climate  of  all  but  the  most  southerly  group 
of  these  islands  justifies  the  name. 

Fortunatia'nus.  Atilius:  a  Roman  grammarian  of  the 
fourtli  century;  author  of  a  treatise  on  meters,  and  espe- 

cially on  the  meters  employed  by  Horace.  The  work  is 
compiled  from  previous  writers  for  the  use  of  a  young  Ro- 

man of  senatorial  rank,  to  whom  the  author  recommends 
the  careful  study  of  Horace.  In  order  to  exiilain  for  him 
the  meters  of  the  [loet.  Fortunatianus  gives  first  a  summary 
of  the  different  kinds  of  feet  and  the  principal  meters, 
with  some  of  the  leading  rules  of  prosody.  He  then  takes 
up  and  analyzes  the  Horatian  measures.     The  work  is  given 

in  Gaisford's  Script.  Lat.  liei  metricm  (Oxford,  1837),  and  in 
vol.  vi.  of  Keil's  ed.  of  the  Latin  grammarians. 

Revised  by  M.  Waruen. 

Fortuna'tus  :  the  hero  of  an  old  romance,  the  first  known 
edition  of  wliiidi  appeared  in  German  at  Frankfort  in  1.500, 
the  second  in  1580.  Fortunatns,  after  great:  sufferings,  re- 

ceives an  inexhaustible  purse  and  a  wishing-cap,  wdiich 
finally  proves  the  ruin  of  him  and  his  sons.  Another  popu- 

lar character,  Fortunio,  is  believed  to  have  been  at  first 
identical  with  him.  The  story  of  Fortunatns  was  drama- 

tized by  Hans  Sachs,  Der  Fortunatus  ritil  <lriii  W'luixrhsechel 
(1558),  and  by  Dekker,  Pleasant  Comedic  of  Old  Forliiniitits 
(1600).  The  principal  European  languages  have  the  tale  in 
various  forms.  Its  authorship  is  not  known,  but  some  of  its 

materials  are  very  old.  The  "  inexhausi  il}|e  purse  "  of  For- 
tunatus  forms  one  of  the  prominent  features  of  the  strange 
tale  of  Peter  Schlemihl  (by  Chamisso),  who  for  it  sold  his 
shadow. 

Fortnuatus,  Venantius  Honorius  Clementiants  :  Bish- 
op of  Poitiers;  a  Latin  poet  of  the  transition  period,  who 

wrote  on  a  great  variety  of  subjects:  he  owes  his  reiPiitation 
mainly  to  three  or  four  beautiful  Latin  hymns.  He  was 
born  in  Northern  Italy,  in  the  neighborhood  of  Cencda  and 
Treviso,  about  530  a.  d.,  but  received  his  education  at  Ra- 

venna, where  he  studied  grammar,  rhetoric,  and  jurispru- 
dence, devoting  considerable  attention  also  to  eloquence  and 

poetry.  About  564  he  left  Italy  for  France,  whei'e  he  spent 
the  rest  of  his  life.  He  was  favorably  received  at  the  court 
of  Siegbert,  King  of  Austrasia,  in  honor  of  whose  marriage 
with  Brunhilda  he  composed  an  e]iithalanaum  in  the  man- 

ner of  Claudian,  and  resided  there  for  some  time  as  a  sort 

of  court-poet.  After  visiting  Tours  in  fulfillment  of  a  vow 
to  St.  Martin,  he  repaired  to  Poitiers,  where  he  met  Rade- 
gunde,  the  queen  of  Clothaire  I.,  who  was  living  in  a  cloister 
which  she  had  founded  in  the  vicinity,  and  attracted  her 
attention  and  regard.  He  licre  triok  orders,  became  a  pres- 

byter, and  almoner  and  chaplain  of  the  queen,  and  under 
her  patronage  devoted  himself  to  ecclesiastical  studies  and 
literary  production.  On  the  death  of  tlie  Bishop  of  Poitiers, 
Fortunatns  succeeded  to  the  episcopate  (not  earlier  than 
502),  which  office  he  retained  till  his  death,  about  600.  His 
works  are  very  numerous  in  prose  and  verse,  consisting  of 
lives  of  distinguished  men,  bishops,  confessors,  and  others; 

explanation  of  the  Lord's  Prayer  and  of  the  Creed  ;  an  epic 
poem  in  four  books  on  the  life  of  St.  Jlartin,  chiefly  copied 
from  the  narrative  of  Sulpieins  Severus ;  and  nearly  300 
poems,  collected  in  eleven  hooks,  on  a  great  variety  of  sub- 

jects and  in  different  meters.  Fortunatus  stands  on  the 
border-line,  as  it  were,  of  the  old  classical  poetry  and  the 
mediaeval  accentual  (of  which  he  was  one  of  the  first  writ- 

ers), adopting  in  his  poems  both  varieties,  and  showing  no 
great  regard  for  Latin  quantities.  The  best  edition  of  his 
works  is  by  Leo  and  Krusch  (2  vols.,  Berlin,  1881  and  1885, 
vol.  i.  containing  his  poetical,  vol.  ii.  his  prose  works).  His 
beautiful  hymn,  Vexilla  regis  prodeunf,  was  adopted  by  the 
Church,  and  has  been  translated  into  several  modern  lan- 

guages (into  English  by  J.  M.  Xeale  in  Mediceval  Bymns, 
and  by  Mrs.  Charles  in  Christian  Life  in  Song).  It,  with 
several  others,  appears  in  the  greater  collections,  but  is 

made  generally  accessible  in  Trench's  Sacred  Latin  Poetry 
(London,  1874,  3d  ed.)  and  in  March's  Ijatin  Hymns  (New 
York,  1874).  See  Manitius.  Geschichfe  der  Christ.  Latein- 
ischen  Poesie  (Stuttgart,  1891,  jip.  438-70) ;  Guizot,  History 
of  Cii'ilization.  18th  lecture;  Ebert,  Gesch.  d.  Christlich- 
Lateinischen  Literatur  (Leijjzig,  1889.  pp.  518-542.) 

Revised  by  M.  AVarrex. 

Fortune,  Robert:  author  and  botanist;  b.  in  Berwick- 
shire. England,  in  1813;  educated  at  a  village  school  in  the 

Merse  ;  selected  horticulture  as  his  (iccupafion,  and  was  em- 
ployed in  the  botanical  gardens  of  the  Scotch  capital,  then 

in  those  of  Chiswiek ;  later  in  life  he  was  for  a  few  years 
director  of  the  botanical  garden  at  Chelsea.  In  1842  was 
made  collector  of  plants  for  the  Botanical  Society  of  Lon- 

don in  Northern  China;  in  1847  published  Three  Years' 
Wanderings  in  Northern  China.  Visiting  China  in  1848  to 
make  investigations  concerning  the  tea-plant  for  the  East 
India  Company,  he  published,  after  an  absence  from  Eng- 

land of  three  years,  his  Tu-o  Visits  to  the  Tea  Countries  of 
China.  He  again  visited  China  in  1853,  and  spent  three 
years,  publishing  in  1857  Re.vdence  among  the  Chinese 
Islands.  He  in  1859  collected  in  China,  for  the  U.  S.  Gov- 

ernment, the  seeds  of  the  tea-shrub  and  other  plants,  and  in 
1863  published  Vedo  and  Peking.    I).  Apr.  16.  1880. 
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Fortiiny  y  Carbo.  for-tno'iKl'-uc-kiiiir-bd',  Mariano: 
jr('iiiv-|uiiiiti'r;  li.  lit  Ki'iis.  Catiilonia,  S|iuiii,  Juiui  11,18^8. 
Pupil  of  I'aliui,  CliUidio  Liirrnzulez,  ami  of  the  Hiircelona 
Afadeiiiy;  I'rix  de  Itoiiie,  Barcrlouii  Academy,  18")G;  went 
to  Morocco  ill  1859  to  paint  ]>icl.ures  of  (ien.  I'l'iiii's  caiii- 
pa.ii;n  ;  went  to  Paris  in  1866.  but  spent  almost  the  whole  of 
ins  life  in  Rome.  His  pictures  are  notable  for  brilliant 
qualities  of  color  and  extreme  cleverness  of  manipulation. 
They  sold  for  high  prices  during  his  lifetime,  and  are  much 
sought  for  by  collectors  in  Europe  and  the  U.  S.,  where- 
many  of  his  principal  works  are  owned.  Camcln  (it  liest  is 
in  the  Wolfe  collection,  Metropolitan  Museum,  New  York; 
Ariih  Fanttisia  and  Cuurt  Jtater  in  the  collection  of  Mrs. 
W.  11.  Vandcrbilt,  New  York.     I),  in  Rome,  Nov.  21,  1874 

William  A.  Coffin. 

Fort  Valley:  town  and  railway  junction;  Houston  CO., 
Ga.  (for  location  of  county,  see  map  of  (ieorgia,  ref.  5-H); 
29  miles  S.  W.  of  Macon.  It  has  a  large  trade  in  fruit,  cot- 

ton, and  other  agricultural  products.  The  surrounding  re- 
gion is  of  the  very  first  rank  in  the  prcxluction  of  peaches 

and  pears.     Pop."(1880)  1,277;  (1890)  1,752. 
Editor  of  "  Leader." 

Fort  Wadsworth  :  a  casemated  stone  fort  with  outlying 
l)atteries;  situated  at  the  entrance  to  New  York  upper  har- 

bor.    See  New  York  (city). 

Fort  Wagner:  See  Morris  Island. 

Fort  Wasliing'ton  :  a  former  suburban  village  of  New 
York,  now  in  the  city  limits;  on  Hudson  river;  in  the 
north  part  of  Manhattan  island.  The  fort,  of  which  some 
remains  still  exist,  stood  between  what  are  now  181st  and 

186th  Streets,  on  the  highest  land  upon  the  island,  and  dur- 
ing the  Revolution  it  was  an  imijortant  point.  It  was 

taken,  with  2.(i00  prisoners,  by  the  British  Nov.  16,  1776, 
after  a  gallant  defense.  It  was  attacked  at  once  l)y  Gen. 
Knypliausen  with  six  German  regiments  moving  up  from 
the  flats  along  the  rougli  hills  nearest  the  Hudson ;  by  Lord 
Percy  with  a  division  of  English  and  German  troops  on  the 
southern  side ;  ami  by  Gen.  Matthews  with  the  guard  and 
Col.  Sterling  with  a  body  of  Highlanilers,  crossing  the  Har- 

lem river  at  two  different  jjoints.  See  E.  P.  Delancey,  On 
Fort  Washington  (1878). 

Fort  Wayne  :  city  and  important  railway  center ;  capital 
of  Allen  CO.,  Ind.  (for  location  of  county,  see  map  of  Indi- 

ana, ref.  3-G) :  on  the  Wabash  and  Erie  Canal  at  the  conflu- 

ence of  St.  Mary's  and  St.  Joseph  rivers,  which  here  form the  Mauraee ;  94  miles  W.  S.  W.  of  Toledo,  0.  The  city  is 
regularly  laid  out  in  well-paved  streets,  and  covers  an  area 
of  nearly  10  sq.  miles.  It  is  the  seat  of  Concordia  College 
(Lutheran)  and  Fort  Wayne  College  (Methodist  Episcopal), 
and  has  3.5  churches,  20  public  and  parochial  schools,  2  well- 

appointed  libraries,  2  hospitals,  an  orphans'  home,  and  3 public  parks.  The  handsome  Government  building  cost 
f  200,000.  Three  national  and  two  private  banks  represent 
a  capital  of  i;2,.500,000. 

Manufactures,  etc. — There  are  extensive  railway-shops, 
foundries,  machine-shops,  flouring-mills,  and  manufactures 
of  baking-powder,  wagons,  lumber,  etc.  The  wheel-worj:s 
employ  130  persons;  a  manufactory  of  walnut  lumljer  em- 

ploys 200.  The  city  has  over  12  miles  of  sti'eet  railways,  an 
excellent  system  of  sewerage,  and  electric  lights. 

The  town  originated  in  a  fort  built  by  Gen.  Anthony 
Wayne  in  1794.  The  first  city  charter  was  granted  in  1839. 
The  place  is  surrounded  by  a  fine  agricultural  community, 
and  is  one  of  the  leading  cities  of  Northern  Indiana.  Pop. 

(1840)  1,'200;  (1880)  26.880;  (1890)  35,393. 
Fort  William :  an  important  railway  and  shipjiing 

point  on  Thunder  Bay,  north  shore  of  Lake  Supicrior,  in 
Western  Ontario  (see  map  of  Canada,  ref.  9-J).  It  has  the 
elevators  and  terminal  shops  of  the  Canadian  Pacific  Rail- 

way, and  is  a  favorite  summer  resort.     Pop.  2,800. 
M.  W.  H. 

Fort  William  Henry :  a  fortress  in  Warren  co.,  N.  Y., 
near  the  head  of  Lake  George ;  erected  in  1755  by  the 
British  forces  under  .Sir  ̂ Villiam  Johnson.  It  became  an 

im[)ortant  strategic  point  in  the  last  French  war  in  the 
(colonies,  and  was  captured  by  the  French  and  Indians  in 
1757.  The  fort  was  garrisoned  by  about  3,000  English 

troops  under  Col.  Mnnro.  and  at  only  15  miles'  distance 
stood  (ien.  Webb  with  4.000  men.  In  July  Montcalm  left 
Tieonderoga  at  the  head  of  nearly  9,000  men,  of  whom 
about  2,000  were  Indians,  and  moved  against  the  fort. 
Munro  applied  for  aid  from  Webb,  but  as  none  was  fur- 

nished lie  was  finally  comjielled  to  surrender.     The  fort  was 
then  (lest  royed. 

Fort  Worth:  city  and  important  railway  center  ;  capital 
of  Tarrant  co.,  Tex.  (for  location  of  county,  see  map  of  Texas, 
ref.  2-11);  situated  on  Trinity  river,  32  miles  W.  of  Dallas 
and  210  miles  N.  of  Austin.  It  has  17  churches,  Fort 
Worth  University,  Polytechnic  Institute,  Watson  Female 
Institute,  high  school,  12  jniblic  schools,  8  [jrivate  schools, 
and  a  fine  board  of  trade  building.  Among  its  chief  in- 

dustrial estalilishnients  are  5  grain  elevators  4  flouring- 
mills,  a  cracker-factory,  2  foundries,  2  tanneries,  a  cotton- 
mill,  exc^cdsior-factory,  ear-works,  shojis  <jf  the  Fort  Worth 
and  Denver,  the  Texas  and  Pacific,  and  the  Rio  Grande 

Railways,  large  stock-yards,  and  one  of  the  largest  packing 
houses  in  the  Western  U.  .S. 

The  U.  S.  census  for  1K90  .shows  311  industrial  e.stablish- 
ments,  with  a  capital  of  |3,184,872,  giving  employment  to 
2,649  persons,  at  an  annual  wage  of  $1,882,116.  The  cost 
of  materials  used  wa.s  $3,379,519,  and  the  value  of  prod- 

ucts $6,691,621.  The  city  has  200  artesian  wells  for  drink- 
ing water,  besides  water-works  for  sewerage  and  fire  jiurposes. 

It  has  60  miles  of  macadamized  streets,  60  miles  of  sewers,  50 
miles  of  electric  railwavs,  and  a  complete  system  of  electric 
liglits.  Pop.  (1880)  6,663;  (1890)  23.076;  (1892)  estimated, 

28,000.  Editor  of  '•  Gazette." 

Fo'rnm  [of  uncei'tain  etymology,  perhaps  connected  with 
f oris  (fores),  Qx.^pa\:  seems  originally  to  have  been  ap- 

plied to  any  open  space  in  front  of  buildings  or  surrounded 
by  them,  and  so,  for  example,  to  the  area  in  front  of  a  sepul- 
cher,  as  appears  from  a  fragment  of  the  laws  of  the  Twelve 
Tables.  The  term  was  usually  applied  to  an  open  place  in 
Rome,  like  the  Greek  ayopi,  for  the  assembly  of  the  citizens 
for  business,  for  legal  transactions,  for  the  administration  of 
Justice,  and  for  the  sale  and  purchase  of  goods.  With  the 
growth  of  the  city  the  necessities  of  the  people  required  more 
than  a  single  forum,  and  convenience  separated  them  into 
those  devoted  to  public  affairs  and  those  which  were  more 
strictly  markets  or  bazaars.  The  most  celebrated  and  the 
most  iinjiortant  of  the  fora  of  the  former  class  was  the 
Forum  Romanum.  sometimes  called  Magnum,  and  from  its 
pre-eminence  simply  Forum.  This  was  the  earliest,  and  for 
a  time  the  only  one,  and  was  situated  in  the  valley  between 
the  Capitoline  and  Palatine  hills,  and  with  it  is  associated 
very  much  of  the  interest  of  the  public  and  private  life  of 
early  Rome.  It  was  the  very  heart  of  the  city,  the  center  of 
all  its  life  and  activity,  and  in  it  were  gathered  daily  those 
whom  business  summoned,  the  orators  and  ]iublic  men  of 
the  day  with  their  bands  of  clients,  as  well  as  the  idlers  who 
sought  only  to  be  amused,  with  trains  of  quacks  and  mounte- 
banlcs,  so  pleasantly  described  by  Horace.  (For  the  buildings 
in  and  around  the  Forum,  see  Roman  Archj;ologv.)  Im- 

mediately adjoining  this  a  new  forum  was  erected  at  great 
expense  Joy  Julius  Ca?sar,  which  was  called  from  hini  Forum 
Juliura.  It  contained  a  temple  of  Venus  Genitrix  (in  al- 

lusion to  his  descent  from  the  goddess),  which  was  vowed  by 
Ca'sar  after  the  victory  at  Pharsalus,  and  was  dedicated  in 
46  B.  c.  This  still  failing  to  accommodate  the  increasing  pres- 

sure of  the  business  of  the  courts,  Augustus  constructed  stiU 
another,  which  received  from  him  the  name  Forum  Augusti. 
It  contained  within  it  a  temple  of  Mars  Ultor,  which  Au- 

gustus had  vowed  to  erect  on  avenging  the  death  of  his 
adoptive  father.  This  forum  was  more  contracted  than 
Augustus  had  designed  on  account  of  the  refusal  of  some 
owners  of  houses  to  part  with  their  property.  Still  other 
fora  were  erected  by  the  later  emperors,  partly  to  facilitate 
business,  but  chiefly  to  adorn  the  city.  Among  these  may 
be  named  the  Forum  NerviB  or  Forum  Transitorium  (so 
called  because  it  was  an  important  thoroughfare  from  the 
Cariuie  and  the  Subura  to  the  Fonim  Romanum),  begun  by 

Domitian  and  completed  by  Nerva;  and,  the  most  magnifi- 
cent of  all,  the  Forum  Trajani,  immediately  adjoining  the 

Forum  Jvdium  and  Forum  Augusti,  and  having  connected 
with  it  the  Basilica  Ulpia  and  the  famous  Columna  Trajani, 
still  standing.  The  second  class  of  fora  was  devoted  to 
market  transactions,  and  they  derived  their  names  from 
tlie  articles  sold  in  them — e.  g.  forum  olitorium,the  vege- 
tal)le-market ;  forum  piscarinm,  the  fish-market:  forum 
hoarium  (cattle),  forum  suarium  (swine),  etc.  The  word 
forum  was  applied  (in  the  latter  sense  of  a  market,  and  also 
of  a  place  at  which  the  prirtor  held  his  circuit,  administer- 

ing justice)  to  villages  or  stations  in  the  provinces  of  Italy 

(like  the  use  of  the  term  "court-house"  in  Virginia),  from 
which  grew  up  in  time  even  flourishing  towns;  such  were. 
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amonc:  others  less  important.  Forum  Appii  in  I;!it,ium  on 

tlie  Appian  W;iy ;  Fonini  Aurclii  or  Aui-elium  in  Kiruria; 
Fiirum  Cornelii  in  Cispadane  (iaul.  mow  Imola;  Forum 

(iailorum  in  ('isalpiiir  Caul,  now  Caste!  FraiU'o ;  Forum 
Julii  orJulium  in  Gallia  Xarlioiieusis.  now  Frejus.  See  Jor- 

dan, Td/ioi/ni/j/i  ie  Hit  StaiH  Hum  (vol.  i.,  part  3,  p.  155  ff.), 

and  Midiliet.on,  Remains  of  Ancient  Rome  (vol.  i.,  p.  381  ft'., and  vol.  ii.  init.).  lievised  by  G.  L.  Hendrick.son. 
Foriliu  :  in  law,  a  court  or  judicial  tribunal;  a  place 

where  a  remedy  is  sought.  The  Koma.n  Forum  was  the 
place  where  the  courts  were  held,  and  the  name  was,  from 
this  circumstance,  introduced  into  the  English  law  to  de- 

note a  place  of  trial,  and  has  been  relainud  as  a  convenient 
designation  in  certain  phrases  imtil  the  present  time. 
Thus  the  phrase  lex  fori,  in  which  the  term  is  most  gener- 

ally employed,  means  the  law  of  a  place  or  court  where  an 
action  is  instituted.  (See  Lex  Fori.)  Forum  contractus  is 
the  court  of  the  place  where  a  coidract  is  made.  Furiini 

domicilii  is  used  to  denote  the  court  or  place  of  a  person's 
domicile;  forum  rei  .5(7(f,  the  tribunal  wliere  the  property 
in  litigation  is  situated.  There  are  various  other  important 
phrases  in  which  the  term  is  used,  in  all  of  which  it  has  the 
same  general  meaning. 

Forward,  Walter  :  lawyer  and  Congressman  ;  b.  in  Con- 

necticut in  1786,  removed  "to  Pittsburg,  Pa.,  in  1803,  and studied  law,  beginning  its  practice  in  1806;  began  to  edit 
The  Tree  of  Liberty,  a  Democratic  newspaper,  at  Pittsburg 
in  1805.  lie  was  M.  C  from  Pennsylvania  in  1831-25.  In 
1834-38  he  supported  John  Quincy  Adams,  and  was  thence 

identified  with  the  Whig  party.  'lie  was  active  in  the  con- venti(jn  of  1837  to  revise  the  constitution  of  Pennsylvania; 
in  Mar.,  1841,  was  appointed  first  comptroller  of  the  U.  S. 
Treasury;  was  Secretary  of  the  U.  S.  Treasury  in  1841-43; 
in  1849-53  U.  S.  charge  d'affaires  to  Denmark,  and  then 
jiresiding  judge  of  the  district  court  of  Allegheny  co..  Pa. 
D.  at  Pittsburg,  Pa.,  Nov.  34,  1853. 

Foscariiri,  fos-kali-raa'ree,  Egidio:  ecclesiastic;  b.  at  Bo- 
logna, Jan.  37,  1513;  became  a  Dominican;  in  1544  was 

made  a  prior  and  inquisitor  at  Bologna.,  and  later  Bisliop  of 
Modena.  He  was  frugal,  modest,  and  austere,  and  devoted 
much  time  and  money  to  the  poor  and  to  the  rcclamati<in  of 
the  vicious  classes.  Paul  V.  imprisoned  him  for  heresy, 
but  Pius  IV.  vindicated  him,  and  in  1561  he  entered  the 
Council  of  Trent,  in  which  he  assisted  Forerius  and  Leo- 

nardo Marini  in  preparing  the  catechism  and  correcting  the 
missal  and  breviary.     D.  at  Rome,  Dec.  33,  1564. 

Foscari,  fos'ka"a-re"e.  Francesco  :  Doge  of  Venice  1433- 
57;  b.  1373  ;  warred  with  the  Duke  of  Milan  in  1436  (peace 
concluded  Apr.  36,  1433),  1438  (peace  again  Nov.  20,  1441), 
and  1453  (peace  Apr.  !).  1454).  The  Venetians  obtained  pos- 

session of  Cremona,  Bergamo,  and  Brescia,  but  Foscari  was 
deposed  by  the  Council  of  Ten  Oct.  33,  1457,  and  died  Nov. 
1,  1457.  His  sufferings  and  those  of  his  son,  banished  as  a 

traitor  in  1445,  are  the  subject  of  Byron's  2hoo  Foscari. 
Foss,  Archibald  Campbell  :  Methodist  divine ;  b.  at 

Phillipstown,  Putnam  co.,  N.  Y.,  Mar.  6,  1830 ;  graduated 
at  Wesleyan  University  in  1853  with  the  highest  honors  of 
his  class,  and  at  once  joined  the  New  York  Conference. 
He  served  several  important  churches,  and  in  1858  became 

associate  pastor  with  Dr.  John  McClintock  at  St.  Paul's, 
New  York  city.  In  1860-63  he  occupied  the  chair  of  Latin 
and  Hebrew  in  his  alma  mater ;  from  1863  to  1866  was  pre- 

siding elder  of  the  Poughkeepsie  district ;  in  1867  was  of- 
fered, but  declined,  the  professorship  of  Bililical  Exegesis 

in  the  Drew  Tlieological  Seminary.  In  1868,  while  preach- 
ing at  Sing  Sing,  his  health  failed,  and  he  traveled  in  Italy 

and  Switzerland.     D.  at  Clarens,  Switzerland,  Mar.  30,  187(). 

Foss,  CvRUS  David.  D.  D.,  LL.  D.  :  b.  at  Kingston,  N.  Y., 
Jan.  17,  1834;  a  brother  of  Archibald  C.  Foss;  graduated 
at  Wesleyan  University  in  1854  ;  taught  mathematics  in 
Amenia  Seminary,  N.  Y.,  1854-55,  and  was  its  principal 
1856 ;  entered  the  Methodist  Episcopal  ministry,  and  has 
held  important  pastorates,  chiefly  in  New  York  and  Brook- 

lyn, 185iJ-74 ;  was  a  delegate  to  the  General  Conference  of 
his  Church  in  1872  ;  became  president  of  Wesleyan  Univer- 

sity, Middletown.  Conn.,  1875;  elected  bishop  in  Methodist 
Episcopal  Church,  May  13,  1880.  He  resides  in  Philadel- 
phia. 

Fos'sa  Maria'iia  [Ijat.  fossa,  ditch,  canal,  deriv.  of 
fo'dere.  dig  +  Mariana,  pertaining  to  Mnrius]  :  a.  canal 
about  16  miles  in  length,  cut  by  the  Roman  general  Marius 
from  the  river  Rhone  to  the  Gulf  of  Stomalenine,  where 

it  terminated  at  a  port  called  Fossa'  Marianie,  near  the 
modern  village  of  Foz.  The  work  was  done  in  103  B.C., 
and  traces  of  it  existed  in  the  fourth  century.  The  en- 

trance to  the  Rhone  through  the  delta  mouths  being  ditli- 
cult  and  dangerous,  Marius  while  encaiu|jed  near  by  caused 
the  canal  to  be  dug  by  his  army,  thus  diverting  a  large  part 
of  the  river  to  a  commodious  entrance. 

Revised  by  Ma.nsfield  Merriman. 

Fossil  [from  li-At.  fos' silis,  dug  up,  deriv.  ni  fo'dere,  fos- 
sutn,  dig]  :  the  body  or  any  known  part  or  trace  of  an  ani- 

mal or  plant  buried  by  natural  causes  in  the  earth.  The 
nuilds  of  slicUs.  the  impressions  left  by  the  feet  of  animals 
in  walking,  iniplemeiits  of  stone  or  metal  and  other  works 
of  human  art  which  have  l)een  accuimdaled  naturally  into 
rubbish-heaps,  are  thus  strictly  fo.ssils.  Perhaps  the  marks 
of  rain,  wind,  waves,  and  shrinkage  through  heat  should  be 
iiududed.  Early  writers  believed  fossils  the  result  of  cer- 

tain laws  of  nature,  and  never  animated  ;  others  suggested 
they  might  be  relics  of  the  Noachian  deluge  ;  but  it  is  now 
generally  conceded  that  they  indicate  the  nature  of  the  life 

of  numerous  successive  periods  in  the  earth's  history  from the  Eozoic,  or  the  dawn  of  life,  to  the  latest  vessel  sunk 
in  the  chalky  depths  of  the  ocean.  A  few  fossils  have  been 
preserved  entire,  like  the  cle[)liants  and  rhinoceroses  found 
encased  in  frozen  mud  and  sand  in  Siberia.  The  relics  are 

usually  ̂ e/r(/?erf,  or  rendered  stony  through  the  infiltration 
of  mineral  matter.  The  organic  particles  are  slowly  re- 

placed through  chemical  forces  by  mineral  atoms,  but  ar- 
ranged in  the  same  manner,  so  that  the  characteristic  struc- 

ture of  the  plant  or  animal  is  preserved.  Slicroscopic  sec- 
tions show  unmistakably  the  peculiar  internal  features  of 

the  pine,  oak.  or  palm,  though  the  substance  is  changed  to 
flint.  Fossils  indicate  the  former  existence  of  organic  races 

now  entirely  extinct ;  that,  as  a  whole,  each  successive  j)e- 
riod  contained  more  highly  organized  structures  than  its 
predecessor  ;  that  tropical  forms  once  fiourishcd  in  the  polar 
regions ;  that  each  epoch  was  characterized  by  peculiar 
groups.  Hence  formations  are  identified  in  new  countries 
by  means  of  fossils. 

Fossil  Botany:  See  Plants,  Fossil. 
Fossil  Fishes  ;  See  Vertebrates,  Fossil. 

Fossil  Footprints:  impressions  made  by  the  feet  of  ani- 
mals in  walking  in  soft  mud  and  retained  when  the  sedi- 
ment became  hardened  into  stone.  The  first  scientific  notice 

of  such  impressions  from  the  pen  of  Dr.  Duncan  appeared  in 
Trans.  Roy.  Soc.  Edinhurgh,  in  1828.  Among  conspicuous 
examples  of  such  footprints  are  the  worm-burrows  of  the  old 
red  sandstone  of  Forfarshire,  Scotland,  and  various  English 
Carboniferous  sandstones ;  the  trails  on  Cambrian  rocks ; 
crustacean  imprints  in  the  Devonian  flagstones  of  Scotland  ; 
fish-spine  marks  upon  the  Scottish  Carboniferous  rocks ;  rep- 

tilian and  other  tracks  upon  the  Triassic  of  Great  Britain 
and  Saxony;  Crustacea  in  the  Wealdcn.  etc.  In  America  are 
the  crustacean  impressions  of  Canada  of  Cambrian  age  ;  rep- 

tilian tracks  in  the  Pennsylvania  Carboniferous ;  ciiistacea 
and  worms  in  the  Clinton  group  in  New  York  ;  and  others. 
The  best  known  are  the  153  species  of  Ichnites  described  in 
the  Massachusetts  geological  reports.  First  noticed  by  Pliny 
Moody  in  1800,  seen  by  Simeon  Draper,  of  Greenfield  (Mass.), 
in  1835,  thought  by  Dr.  James  Deane  from  their  form  and 
succession  to  be  the  footprints  of  birds,  they  were  first  de- 

scribed in  print  by  President  Edward  Hitchcock  in  1836. 
Those  in  the  Connecticut  valley  may  thus  be  grouped:  1 

marsupial;  17  thick-toed  birds;  17  narrow-toed  birds  (f); 
21  ornithic  reptiles,  the  Dinosaurs  of  English  writers,  and 
the  Herpetoids;  25  reptiles  and  am]>hibia;  17  batrachians; 
6  chelonians:  3  fish  ;  34  insects;  31  larval  and  lower  articu- 
lata;  and  at  least  3  mollusca.  The  largest  bird  agrees  in 
size  and  race  with  the  Dinornis  of  New  Zealand,  discovered 

about  1839.  The  track  of  the  Otozoum.  the  largest  batra- 

chian,  is  20  inches  long,  and  resembles  the  im]iression  made 
by  the  Cheirotherium  of  England,  save  in  the  absence  of 

one  toe.  One  species  of  batraehian  is  named  from  the  re- 
semblance of  saucer-shajied  hollows,  crowded  together  pro- 

miscuouslv,  to  the  mud-nests  made  by  living  tadjioles.  Some 
that  seemed  avian  at  first  are  now  referred  to  the  Dinosaurs. 
The  Hitchcock  Ichnologieal  Museum  of  Amherst  College, 
Mass.,  contains  over  30,000  Ichnites.  including  the  type- 

specimens  of  all  the  New  England  species.  See  Paleon- 
TOLOUY  and  Vertebrates,  Fossil, 

Fossil  Forests :  a  popular  name  for  collections  of  petri- 

fied tree-trunks.    Few  of  these  "forests''  really  deserve  the 
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iianip.  as  tlu>y  genorally  consist  of  trees  whieli  have  been 
carried  far  from  tlieir  pluee  of  growth,  liuricd  in  earth,  tliere 
silieified,  and  subsequently  exposed  by  the  wasliing  away  of 
the  material  which  once  surrounded  tiiem.  Among  cele- 

brated fossil  forests  there  are  those  of  Egypt  near  Cairo,  of 
Kul)ia,  of  Silesia,  and  of  the  islanil  of  Antigua  in  th(^  West 
Indies.  Other  accumulations  (jf  silieified  W(jod  (jccur  in  the 
interior  of  Chili,  in  New  Zealand,  and  in  Abyssinia,  while  in 
the  U.  S.  there  arc  as  great  and  remarkable  collections  of 
silieified  tri^c-trunUs  as  any  found  in  other  parts  of  the 
world.  On  the  banks  of  the  Little  Colorado,  in  Arizona,  are 

silieified  tree-trunks  of  all  sizes  up  to  6  feet  in  diameter,  per- 
fectly and  beautifully  i)reserved,  but  none  in  positions  or 

places  occupied  in  life.  Sometimes  they  are  sim|ily  replaced 
by  white  silica,  which  shows  the  woody  structure  as  dis- 

tinctly as  it  could  have  been  seen  in  the  living  tree  ;  in  other 
cases  the  trunks  are  masses  of  solid  jasper,  looking  like  huge 
sticks  of  red  .sealing-wax;  in  other  cases  still,  the  wood  is 
opalized  or  agatized,  or  filled  with  chalcedony  or  crystallized 
quartz,  stained  with  the  most  brilliant  colors.  In  this  re- 

gion the  history  of  the  vast  accumulation  of  silieified  tree- 
trunks  is  easily  read,  and  probably  it  will  serve  to  explain 

many  similar  cases.  The  banks  of  the  Little  (.'olora<lo  are 
formed  of  Triassio  marls,  here  more  than  1,000  feet  in  thick- 

ness. As  the  marls  are  very  soft,  they  have  been  extensively 
eroded,  leaving  the  silieified  wood  either  on  the  .surface — 
where  trees  40  to  60  feet  in  length  may  often  be  seen,  with 
all  their  parts  in  contact — or  accumulated  at  the  bottom  of 
the  slopes  bordering  the  valleys  from  which  the  marls  have 
been  removed.  Hot  water  has  much  greater  power  than  cold 
to  dissolve  silica;  and  it  is  probable  that  thermal  waters 
have  had  much  to  do  with  the  silification  of  the  tree-trunks 
in  the  localities  where  they  are  found  in  great  numbers.  In 
the  U.  S.  volcanic  i)henoniena  have  been  disjdayed  on  a  grand 
scale  throughout  all  the  region  where  fossil  wood  is  found, 
and  it  is  also  a  district  in  which  thermal  springs  carrying 
large  quasitities  of  silica  are  numerous,  and  are  still  dis- 

playing their  petrifying  powers.  There  is  reason  to  believe 
that  in  the  later  geological  ages  hot  springs  were  even  more 
abundant,  and  probably  they  were  more  potent  than  they 
now  are.  What  is  known  of  the  geology  of  the  island  of 
Antigua  is  confirmatory  of  the  view  that  thermal  watere 
have  played  an  important  part  in  the  silification  of  the  fossil 
wood  found  there.  In  the  Bad  Lands  of  the  Little  Missouri 
thousands  of  silieified  tree-trunks  are  scattered  over  the 
surface,  where  they  have  been  exposed  by  the  washing  away 
of  the  sandstones  and  shales  of  the  Laramie  group,  in  which 
they  were  formerly  buried. 

A  remarkable  group  of  silieified  trees,  some  of  which  are 
12  feet  in  diameter,  was  discovered  in  Napa  co.,  Cal..  and  is 
described  by  Prof.  Marsh  in  the  Am.  Jour.  Sci.  (1871,  p. 
366);  and  a  veritable  fossil  forest,  in  which  the  trees  are 
standing  erect,  surrounded  by  volcanic  debris,  in  large  num- 

bers and  at  several  levels,  is  described  by  W.  H.  Holmes  in 

his  report  on  the  geology  of  Yellowstone  Park  (Hayden's 
Report  for  1878,  p.  48). 

In  the  drift  dejiosits  of  Southern  Ohio  is  found  an  old  soil 
in  many  places  thickly  strewed  with  interlacetl  prostrate 
trunks  of  trees  which  grew  upon  it ;  and  in  a  few  cases  these 
are  found  buried  erect.  This  old  forest  was  plainly  sub- 

merged by  the  sinking  of  a  land-surface  or  the  elevation  of 
the  water-level  over  it,  resulting  in  its  burial  beneath  many 
feet  of  gravel  and  sand.  The  trees  here  are  not  mineralized, 
and  have  the  apjiearance  of  partially  decayed  wood  ;  but  if 
the  subsidence  had  been  occasioned  by  volcanic  action,  and 
hot  water  had  been  poured  out  freely,  tmdoubtedly  the 
trunks  would  have  been  silieified,  as  they  are  at  the  Cascades 
of  the  Columl)ia  river,  where  a  volcanic  outburst  at  a  much 
later  date  buried  quantities  of  trees  and  changed  them  to 
masses  of  silica.    See  Plants,  Fossil.      J.  S.  Newberry. 

Fossil  Invertebrates  :  the  remains  of  invertebrate  ani- 
mals found  in  stratified  rocks,  including  the  spei'ies  of  Pro- 

tozoa, C'mlenterafa,  Ecliinoilermafa,  Vermes.  MnlhiKroldea, 
Molliisca,  Arthropoda.  and  Tuniaitn.  The  fossil  inverte- 

brates already  described  and  named  reach  a  total  of  about  40,- 
000  species.  There  are  also  probably  5,000  species  of  fossil 
plants,  and  of  fossil  vertebrates  nearly  5,000  species.  Upon 
fossil  invertebrates  therefore  the  science  of  paleontology  is 
largely  founded.  The  fossil  invertebrates  are  also  of  great 
importance  from  a  geological  standpoint,  because  the  ma- 

jority of  all  the  stratified  rocks,  upon  which  historical  and 
formational  geology  are  founded,  were  formed  under  the 
surface  of  the  ocean,  and  the  fossil  remains  preserved  in 

tliem  are  mainly  the  remains  of  the  invertebrates  that  lived 
along  the  shores  in  the  ocean. 
Some  invertebrate  remains,  on  account  of  their  great 

abundance,  constitute  the  basis  of  rock  formations — e.  g. 
limestones  from  corals  and  from  crinoids,  called  therefore 
coral  anil  crinoidal,  or  encrinital  limestones.  Protozoa.  a.s 
iti  the  case  of  the  Fu8utina  of  the  Carboniferous,  and  the 
Nummulites  of  the  Tertiary,  form  the  main  jjart  of  thick 
deposits ;  in  the  latter  case  reaching  a  thickness  of  several 
thousand  feet;  and  the  white  chalk,  so  conspicuous  on  the 
two  co!i.sts  of  the  English  Channel,  is  composed  of  com- 

minuted shells  of  other  animals,  but  chiefly  of  the  minute 
shells  of  Foraminifera.  The  abundance  of  fo.ssils  of  one 
kind  and  another  has  suggested  the  names  of  Lingula  flags, 
Uraptolite  shales,  Pentamerus  limestone,  Productus,  Coral 
Encrinital,  Crinoidal,  Cephalopod  or  Brachiopod  limestone, 
and  many  others  for  the  rocks  containing  them. 

Invertebrate  fo.ssils  are  chiefly  composed  of  the  hard  parts 
secreted  when  living  by  the  animals  which  they  represent. 
In  the  case  of  Gastropods,  Cephalopods,  Pteropods,  and 
Lamellibranchs,  they  were  the  outer  calcareous  shells  which 
protected  the  soft  animal  which  secreted  them.  In  the  case 
of  corals  t  he  secret  ion  is  also  calcareous,  but  was  made  under, 
and  at  the  base  supporting  the  polyp,  and  lifting  it  from 
the  bottom  to  which  the  coral  was  attached  ;  the  reef-form- 

ing corals  continued  to  grow  upward  till  large  masses  of  the 
calcareous  secretions  were  formed.  Crinoids,  Cystoids,  Blas- 
toi<is,  and  Eehinoids  are  re|)resented  by  calcareous  coatings 
made  up  of  [jolygonal  plates  inclosing  in  a  cup  or  chest  like 
body  the  more  active  .soft  organs  of  the  animal.  The  break- 

ing up,  in  part,  and  burying  of  the  unbroken  calcareous 
fossils  of  these  kinds  furnished  the  material  of  the  lime- 

stones which  in  the  aggregate  reach  a  thickne.ss  of  many 
thousand  feet.  The  fossils  of  Braehiopods  are  both  calca- 

reous and  chitinous,  and  were  very  perfectly  preserved, 

often  re\'ealing  the  inicroscojjic  structure  and  the  delicate 
internal  supports  for  the  brachia,  after  being  fossilized  for 
millions  of  years.  The  hard  parts  of  Crustacea  and  Trilo- 
bites  are  the  outside  chitinous  coverings  of  the  animals, 
which,  on  account  of  their  jointed  nature  and  frailty 
after  the  animal  is  dead,  are  often  broken  and  fragmen- 
tary. 

On  account  of  the  presence  of  these  fossils  in  the  stratified 
rocks  of  the  whole  series  from  the  base  of  the  Cambrian 
upward,  the  jjaleontological  history  of  organisms  is  read 
more  fully  respecting  the  invertebrates  than  respecting 
plants  or  vertebrates,  the  remains  of  which  were  preserved 
only  rarely  and  under  exceptional  circumstances.  The  gen- 

eral discussion  of  fossil  invertebrates,  in  their  relations  to 
the  laws  of  organic  history  and  as  indicative  of  the  charac- 

teristic life  of  the  various  geological  ages,  will  therefore  be 
found  under  Paleontology.  Remark  is  also  made  of  some 
of  the  more  interesting  groups  of  fossil  invertebrates  under 
their  generic,  family,  or  ordinal  names. 

Henry  S.  Williams. 

Fossil  Plants;  plantsor  vegetable  impressions  preserved 
in  the  earth  by  natural  agencies,  such  as  inhumation,  petri- 

faction, carbonization,  or  incrustation.    See  Plants,  Fossil. 
Fossil  Vertebrates:  See  Vertebrates,  Fossil. 

Foster,  Birket  :  landscape  and  genre  painter ;  b.  at 
North  Shields,  England,  Feb.  4. 1825.  Pupil  of  E.  Landells, 

an  engraver ;  memljer  British  '\\'ater-color  Society.  He 
paints  principally  in  water-colors,  and  many  of  Iiis  pictures 
have  been  engraved.  His  work  is  very  popular  in  Great 
Britain.  He  has  drawn  a  great  deal  for  illustration  of 
books  and  periodicals.     Studio  in  London.  W.  A.  C. 

Foster,  Charles  :  merchant  and  banker ;  b.  near  TifBn,  O., 
Apr.  13,  1838;  received  his  education  in  the  public  schools, 
in  the  academy  of  Norwalk,  Ohio,  and  under  private  tutors 
in  what  is  now  Fostoria,  to  which  his  father  had  removed ; 
was  engaged  continuously  for  fifty-six  years  in  mercantile 
and  banking  business ;  on  the  outbreak  of  the  civil  war  was 
appointed  colonel  of  the  101st  Oliio  Regiment,  but  was  un- 

able to  accept;  was  elected  to  the  42d,  43d.  44th.  and  45th 
Congresses;  was  a  member  of  the  committee  and  chairman 
of  the  sub-committee  ajipointed  in  1875  to  inquire  into  politi- 

cal affairs  in  Louisiana;  was  elected  Governor  of  his  State 

in  1879,  and  re-elected  in  1881 ;  was  appointed  by  President 
Harrison,  in  May,  1888,  chairman  of  a  commission  to  nego- 

tiate a  treaty  with  Sioux  Indians;  received  the  votes  of  the 
Repul)lican  members  of  the  Ohio  Legislature  in  1890  for 
U.  S.  Senator ;  was  appointed  Secretary  of  the  Treasury  by 
President  Harrison,  Feb.  7,  1891.  C.  H.  Thurber. 
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Foster,  Frank  lluuii,  Ph.D.:  Congrofjiit.ioniilist;  b.  at 

Spriiigtield,  Mass.,  .)iine  18,  1851;  gnuUiiiteil  at  Ilai'vard 
College  1873;  was  Professor  of  Matliematics  (18T;5-74)  in  the 
Naval  Academy  at  Annapolis,  Md. ;  pastor  at  North  Read- 

ing, Mass.,  1877-79;  Professor  of  Philosophy  at  Middlebury 
College  1883-84,  and  was  made  Professor  of  Church  History 
at  Oberlin  Theological  Seminary  in  1884.  In  1893  he  be- 

came Professor  of  Theology  in  the  Pacific  Theological 

Seminary,  Oakland,  ('al.  He  has  ]>iil)lished  a  translation  of 
Grotius  on  tlie  Sidlsfactirm  of  Christ.  He  is  one  of  the  ed- 

itors of  The  Bibliutlieca  Sacra.  Geoeue  P.  Fisher. 

Foster,  George  Eulas,  D.  C.  L.  :  Canadian  statesman  ; 
b.  in  Carlton  County,  New  Brunswick,  Sept.  3,  1847;  gradu- 

ated at  the  University  of  New  Brunswick  in  1868 ;  studied 
at  Edinburgh  University  and  University  of  Heidelberg 
1872-73  ;  was  principal  of  Victoria  County  Grammar  School 

1868-69;  of  Classical  and  Mathematical'Baptist  Academy, 
Fredericton,  1871;  of  Ladies'  High  School,  same  city,  1873; 
and  was  Professor  of  Classics  and  History  in  University  of 
New  Brunswick  1873-79.  He  was  elected  to  the  Canadian 
Parliament  in  1883,  and  re-elected  in  1887  and  1891.  He  was 
Minister  of  Marine  and  Fisheries  1885-88,  and  became  Minis- 

ter of  Finance  in  1888.  a  portfolio  which  he  now  (1893)  holds. 
While  Minister  of  JIarine  and  Fisheries  he  discharged  im- 

portant departmental  an<l  diplomatic  duties  in  relation  to 
the  Bering  Sea  anil  the  Atlantic  fisheries  disputes  with  the 
U.  S.  In  1888  lie  attended  the  commission  at  Washington 

■which  resulted  in  the  Bayard-Chamberlain  treaty ;  in  1891 
was  one  of  the  Canadian  commissioners  who  visited  Washing- 

ton to  confer  with  Mr.  Blaine  relative  to  imiu'oved  trade  re- lations between  Canada  and  the  U.  S.     Neil  Macdonald. 

Foster,  Jedeuiah  :  .)udge;  b.  at  Andover,  Mass.,  Oct.  10, 
1736;  graduated  at  Harvard  University  1744;  practiced 
law  at  Brookfield,  Mass. ;  was  in  the  Worcester  County 
convention  Aug.,  1774,  and  delegate  to  the  Provincial  Con- 

gress 1774-75  ;  he  was  negatived  as  a  counselor  by  the  Brit- 
ish general  Gage  in  1774,  but  re-elected  in  1775  ;  was  judge 

of  the  superior  court  in  1776.  then  judge  of  probate,  and  a 
justice  of  the  court  of  common  pleas  of  Worcester  co., 
Mass. :  also  a  member  of  the  convention  which  formed  the 
constitution  of  Massachusetts.  D.  at  Brookfield,  Mass., 
Oct.  17,  1779. 

Foster,  John  Gray:  soldier  and  engineer;  b.  in  White- 
fleld,  Coos  CO.,  N.  H.,  May  37,  1833;  graduated  at  West 
Point  July  1,  1846,  and  entered  the  U.  S.  army  as  second 
lieutenant  of  engineers.  In  the  war  with  Mexico  he  served 
with  a  company  of  sappers  and  miners :  engaged  in  construc- 

tion of  fortifications  and  on  coast  survey  1848-54 :  assistant 
Professor  of  Engineering  at  West  Point  1855-57;  as  engi- 

neer in  construction  of  Forts  Sumter  and  Moultrie,  Soutli 

Carolina,  and  works  in  North  Carolina  1857-61 ;  chief  engi- 
neer of  fortifications  of  Charleston  harbor,  strengthening 

them  to  resist  attack  ;  in  defense  of  Port  Sumter  Dec,  I860, 

to  Apr.  14,  1861 ;  appointed  brigadier-general  of  volunteers 
Oct.,  1861,  and  commanded  brigade  on  Gen.  Burnside's  ex- 

pedition to  North  Carolina ;  appointed  major-general  of 
volunteers  July,  1863,  and  assigned  to  command  of  depart- 

ment of  North  Carolina  (Eighteenth  Army-corps) ;  con- 
ducted various  expeditions;  mustered  out  of  volunteer 

service  Sejit.,  1866 ;  brevet  brigadier  and  major  general 
U.  S.  army  JIar.,  1865.  Returning  to  duty  with  his  corps 
he  was  placed  in  charge  of  works  for  the  preservation  and 
improvement  of  Boston  harbor,  and  construction  of  defenses 
of  Portsmouth  harl)or,  N.  H.,  and  many  other  works  of  con- 

struction and  repair  ;  on  location  of  West  Shore  Railroad  at 
West  Point,  on  Sutro  Tunnel,  Louisville  and  Portland  Canal. 
Author  of  Notes  on  Submarine  Blasting  in  Boston  Harbor. 
D.  Sept.  3,  1874.  RevLsed  by  James  Mercur. 

Foster,  John  Watson:  cabinet  officer ;  b.  inPikeco.,Ind., 
Mar.  3,  1836;  graduated  at  the  State  University  of  Indiana 
1855;  studied  at  Harvard  Law  School  1855-56;  admitted 
to  bar  1857 ;  practiced  law  at  Evansville  till  July,  1861,  wlien 
he  entered  the  Union  army  as  major  of  the  Twenty-fifth 
Indiana  Volunteei's ;  jiaiticipated  in  the  battles  of  Fort 
Donelson,  Shiloh,  Knoxville,  and  others;  commanded  cav- 

alry brigade  and  division  of  Twenty-third  Army-corps  in 
East  Tennessee  campaign;  appointed  minister  to  Mexico 
by  President  Grant  1873;  minister  to  Russia  by  President 
Hayes  1880;  minister  to  Spain  by  President  Arthur  1883; 
appointeil  on  special  mission  to  Spain  by  President  Cleve- 

land 1885;  commissioned  by  President  Harrison,  1891,  to 
negotiate  treaties  of  reciprocity  with  Spain,  Germany.  San 
Domingo,  and  other  countries;  appointed  agent  of  the  U.  S. 

in  the  Bering  Sea  arbitration  with  Great  lirilaiii,  June  1, 
1893;  appoinlc^d  Secretary  of  State  to  siiccei^d  Mr.  Blaine, 
June  39,  1893:  in  1893  aiid  1897  visite<l  Europe  to  repre- 

sent the  U.  .S.  in  the  Bering  Sea  (piest  ion  ;  was  ailviser  to  Li 
Hung-chang  in  treating  with  the  Jaijanese  in  189.5. 

Foster,  Judith  Ellen;  temperance  advocate;  b.  at 
Lowell.  Mass.,  Nov.  3,  1840;  dauglitcr  of  Jothani  Ilorlcjn  ; 
educated  in  Boston  conimon  schools,  and  Genesee  Wesleviin 
Seminary,  Lima,  N.  Y. ;  married  E.  C.  Foster  in  lis69 ; 
studied  law  because  her  husliand  was  a  lawyer:  admitleil 
tci  the  bar  1873;  superintendent  department  legislation 
N.  W.  C.  T.  U.  1870-84  ;  jiresident  Iowa  W.  (;.  T.  U.  1886- 
91;  president  Nonpartisan  W.  C.  T.  U.  of  D.  C.  1889-93; 

presiiient  Woman's  Repul)lican  Association  of  the  I'.  S. 
1888.  Author  of  Ths  Crime  against  Ireland;  Amendmrnt 
Mduiiiil  (Prohibition) ;  The  American  Kenainsance ;  Jiijmb- 
lican  Contentions  and  Supreme  Court  Deci.sions  ;  and  tran- 

sient articles  on  current  reform  and  political  questions. 
C.  H.  Thirher. 

Foster,  Lafayette  Sahine,  LL.  D.  :  statesman  ;  b.  at 
Franklin,  Conn.,  Nov.  32,  1806.  He  wa.s  educated  at  Brown 
University,  and  graduated  there  in  1828  with  the  highest 
honors;  studied  law  with  the  Hon.  Calvin  Goddard,  of 
Norwich,  and  was  admitted  to  the  bar  in  1831.  Repeatedly 

elected  to  the  Genei-al  Assemljly  of  Connecticut  from  Nor- 
wich, he  served  as  Speaker  in  1847,  1848,  and  1854:  mayor 

of  Norwich  in  1851  and  in  1853,  receiving  on  his  last  elec- 
tion every  vote  cast.  He  was  U.  S.  Senator  from  Connecti- 

cut 1855-67,  serving  on  various  committees,  and  acting  as 
chairman  of  committee  on  foreign  relations  during  part  of 
the  civil  war.  In  Mar.,  1865,  he  was  elected  president  pro 
tern.,  of  the  Senate.  When  Mr.  Johnson,  the  Vice-President, 
liecame  President  by  the  death  of  Mr.  Lincoln  on  x\pr.  14, 
1865,  Mr.  Foster  became  acting  Vice-President  of  the  U.  S., 
and  lield  that  position  for  two  years.  In  1870  he  w'as  again 
member  and  Speaker  of  the  f 'onnecticut  Assembly ;  judge 
of  the  Supreme  Court  of  Connecticut  1870-76.  D.  at  Nor- 

wich, Conn.,  Sept.  19,  1880. 

Foster.  Michael,  W.  A.,  M.D.,  F.  R.  S. :  physiologist;  b. 
at  Huntingdon,  England,  JIar.  8,  1836;  educated  at  Uni- 

versity College,  London ;  became  Professor  of  Physiology 
tliere,  and  later  pra^lector  of  physiology  at  Trinity  College, 
Cambridge.  He  is  now  (1893)  Professor  of  Physiology  in 
the  University  of  Cambridge  and  secretary  of  the  Royal 
Society.  His  text-book  of  pliysiology  has  run  through  sev- 

eral editions  from  1876  on. 

Foster,  Robert  Verrell,  D. D.  :  instructor  and  writer; 

b.  near  Lebanon,  Tenn.,  Aug.  13, 1845 ;  educated  in  the  Cum- 
lierland  University  and  Union  Theological  Seminary.  He 
was  for  several  years  Professor  of  Mathematics  in  Missis- 

sippi, and  in  Waynesbnrg  College,  Pennsylvania.  In  1877 
he  became  Professor  of  Hebrew  and  Biblical  Theology  in 
the  Theological  Seminary  at  Lebanon,  Tenn.,  combining 

with  this,  for  several  years,  editorial  work  in  the  Cumljer- 
land  Presbyterian  publishing-liouse,  and  the  work  of  Pro- 

fessor in  the  college  for  ladies  in  Lebanon.  He  has  jiub- 
lished  Introduction  to  the  Study  of  Theology  (Chicago  and 
New  York,  1889) ;  Old  Testament  Studies,  an  Ontline  of  Old 

Testament  Theology  (('hicago  and  New  York,  1890);  A  Com/- 
mentary  on  the  Epistle  to  the  Homans  (Nashvile,  1891). 

Willis  J.  Beecher. 

Foster,  Stephen  Collins  :  song  composer ;  b.  at  Pittsburg, 

Pa.,  July  4,  1836 ;  educated  at  Athens  Academy  and  Jeffer- 
son College,  Pennsylvania ;  taught  himself  music,  French 

and  German,  and  the  elements  of  painting.  His  first  pub- 
lished song  was  Open  thy  Lattice,  Love  (1842),  and  his  last 

was  Beautiful  Dreamer  (1864).  Between  these  two  he  wrote 
nearly  two  hundred  songs,  in  most  instances  both  words  and 
music,  and  many  became  exceedingly  popular.  Among  them 
were  Nelly  ims  a  Ladi/,  Old  Bog  Tray.  Old  Folks  at  Home, 
(for  which  he  received  $!15,00(j),  and  the  serenade  Come 

where  my  Love  lies  Dreaming.  Foster's  gift  of  melody  was remarkable,  and  had  he  liad  a  thorough  musical  education  he 
might  have  become  a  second  Schubert.  D.  in  New  York,  Jan. 
13,  1864. 

Foster,  Randolph  Sinks,  D.  D.  ;  Methodist  bishop ;  b.  at 
Williamsburg,  O.,  Feb.  22, 1830 ;  studied  at  Augusta  College, 
Kentucky,  and  in  1837  entered  the  Methodist  Episcopal  min- 

istry: held  important  stations  in  the  Western  States;  was 
transferred  in  1850  to  the  New  York  Conference;  chosen  in 
1856  president  of  Northwestern  University;  in  1858  became 
a  professor  in  Drew  Theological  Seminary  :  and  in  1872  was 
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elected  a  bishop;  retired  May,  1806.  Author  of  OhjcrtUmis 
to  Calrinism  as  it  is  (184!));  C/irislian  Purity  (1851);  etc. 

Foster,  Mrs.  Thkodosia  Toll,  better  known  as  Faj'e 
Iliintiii^toil :  a  writer  of  books  for  children  and  older  peo- 
ple ;  li.  Ill  Oneida  Castle,  N.  V.,  18li8;  trraduated  at  the 
Oneida  Seminary  (1800);  engaged  in  teachinj;;  principal  of 

the  Home  School  for  Girls,  V'erona,  N.  Y.  She  has  [)iil)- lished  the  following  volumes:  In  Earnest  (1867);  Kittie 

Farnham's  Letters  (imS);  Tlirintejh  Patience  (\mj);  Allan 
Phillips  (1872);  Tliase  Tiaijs  (1874);  Mr.  McKeraie's  An- 

swer (187.5);  Ijimise's  Mis/a/ie  (IH'i^);  Fred  HolierVs  Start 
in  Life.  (1875) ;  Mrs.  Deane's  Wmj  (1875) ;  liiplei/  Parsmi- 
n(/e(1877);  Eclioim/  and  Jir-erhning  (187.S);  Susie's  Opin- 

ions (188;!) ;  Millerton  People  (1884) ;  Competitive  Workmen 
(1884);  Transformed  (1885);  St.  Pauls  Problem  (1889); 
What  Fide  Remembers  (1887);  A  Modern  Exodus  (1801); 

A  Baker's  Dozen  (18!)2).  Willis  J.  Beecher. 
Fosto'ria:  city  and  railway  center;  Seneca  co.,  0.  (for 

location  of  county,  see  map  of  Ohio,  ref.  2-E) ;  situated  35 
miles  S.  by  E.  of  Toledo.  It  has  ime  of  the  largest  flouring- 
raills  in  Ohio,  glass-works,  and  numerous  other  manufactur- 

ing establishmeiils.  and  is  supplied  with  natural  gas.  Pop. 
(18S0)  :j.5()!) ;  (181)0)  7,070.  Editor  of  "  Review." 

Foiicaiilt,  foo'ko',  Jean  Bernard  Leon;  natural  philos- 
opher; b.  in  Paris,  Prance,  Sept.  18,  1819.  In  1844  he  in- 
vented an  apparatus  by  which  electric  light  is  used  in  opti- 

cal experiments,  microscopic  researches,  etc. ;  in  1845  he  be- 
came scientific  editor  of  tlie  Journal  des  Debats.  He  dem- 

onstrated the  earth's  rotary  motion  on  its  axis  by  the 
pendulum  and  gyroscope  in  1851,  was  physicist  to  the  Im- 

perial Observatory  (1854).  and  a  member  of  the  French  In- 
stitute. In  1855  obtained  the  Copley  medal  of  the  Royal 

Societv  for  measuring  the  velocity  of  light.  D.  in  Paris, 

Feb.  I'l,  1868. 
Foucaiilt  Currents  (or  eddy  currents) ;  in  electricity, 

are  currents  named  from  Foucalxt  (q.  v.),  the  French  phys- 
icist. They  are  electric  currents  in  the  iron  or  other  metal- 

lic parts  of  a  dynamo,  motor,  or  other  machine,  induced  by 
the  movement  of  the  parts  in  question  tlirough  a  magnetic 
field,  or  by  fluctuations  in  the  field  (as  in  the  transformer, 
etc.).  Within  the  masses  of  metal,  closed  circuits  of  low 
resistance  are  atforded,  so  that  the  currents  generated  are 
frequently  of  considerable  magnitude.  The  energy  thus 

produced  being  coh verted  into  thermal  form  is  apt  to"  result in  injurious  heating,  to  say  nothing  of  the  serious  losses  of 
work  involved.  Loss  of  energy  through  Foueault  currents 
is  prevented  by  lamination  of  the  parts  subjected  to  induc- 

tion ;  layers  of  metal  lying  at  right  angles  to  the  path  of 
the  induced  currents  being  used,  with  insulating  strips  be- 

tween them.  See  Dynamo-electric  Machine,  Electricity, 
Induction,  Magnetism,  Transformer,  etc. 

E.  L.  Nichols. 

FoHcllf ,  foo'sha',  Joseph,  Duke  of  Otranto  :  politician  ;  b. May  29,  1763,  in  Nantes,  France;  member  of  the  convention 
1792,  and  voted  for  the  death  of  Louis  XVI.;  infamous  for 

his  share  with  Collot  d'Herbois  in  the  butcheries  at  Lyons ; 
Minister  of  Police  1790  ;  dismissed  by  Napoleon,  but  recalled 
1804;  created  Uuke  of  Otranto  1806;  again  dismissed  by 
Napoleon  1810;  made  by  him  governor  of  Illyria  1813,  and 
Minister  of  Police  for  the  third  time  on  his  return  from 

Elba ;  head  of  the  provisional  government  after  second  ab- 
dication of  Napoleon ;  again  made  Minister  of  Police  by 

Louis  XVIII. ;  ambassador  to  Dresden  1815;  exiled  and  de- 
prived of  office  bv  the  decree  of  Jan.,  1816,  against  regicides. 

D.  at  Trieste,  Dec.  25,  1820,  His  Memoirs  (1828-29,  4  vols.) 
are  spurious. 

Fougeres,  foo'2har' :  town  of  France ;  department  of  Ille- 
et-Vilaine,  at  the  junction  of  the  Nangon  and  the  Couesnon  ; 
23  miles  by  rail  N.  of  Vitre  (see  map  of  France,  ref.  4-C).  It 
IS  famous  for  its  dyeing,  especially  of  scarlet,  whose  delicate 
tints  are  due  to  certain  qualities  of  the  waters  of  the  Nan<;on. 
It  has  also  tanneries,  granite  quarries,  and  manufactures  of 

sailcloth  and  shoemakers'  supplies.     Pop.  (1896)  20,735. 
Foii'la.  fow'la  :  a  solitarv  island  in  the  Atlantic,  belonging 

to  the  Shetland  group;  hit.  60'  0'  N.,  Ion.  2'  6'  W.  It  is  a 
granite  block  rising  1,369  feet  above  the  sea,  and  inhabited 
by  250  persons,  who  carry  on  some  fishing,  farming,  and 
hunting  of  wild  fowls.  It  is  supposed  to  be  the  ancient 
Ultima   Tlnile. 

Foiilnnl,  Fr.  pron.  foo'Iaar'  [Fr.  foulard ;  origin  obscure]  ; 
a  light  I'aliric  of  silk,  sometimes  containing  cotton,  and  used 
prinoijially  for  ladies'  dresses.    It  is  chiefly  of  French  manii- 

facl  lire,  but  a  similar  class  of  goods  is  largely  made  in  Japan, 
India,  etc. 

Foiild,  foo,  Acmille:  statesman;  b.  in  Paris,  France, Oct. 
31,  ISOO;  of  Hebrew  parents;  was  in  the  Chamber  of  Depu- 

ties in  1842  and  1846,  in  the  Constituent  Assembly  in  1848, 
and  in  July,  1849,  was  a  member  of  the  legislative  bodv. 

Prince-President  Louis  Najjoleon  made  him  Minister  of  J**i- 
nanee  Oct.  31,  1849,  but  he  retired  in  Oct.,  1851,  filling  the 
position,  however,  for  a  second  period  from  Dec.  2,  1851,  to 
.Ian.  25,  1852;  then  made  senator,  Minister  of  Stale  and  of 
the  House  of  the  Emperor  in  1852 ;  commander  of  the  Legion 
of  Honor  Dec.  8,  1852;  then  a  third  time  Finance  Minister 
from  Nov.  12,  1861,  to  Jan.  1,  1867.  D.  near  Tarbes,  Oct.  5, 1867. 

Foul  in  the  Foot :  a  contagious  disease  of  sheep,  charac- 
terized by  ulcers  and  granulations  between  the  toes.  Caustic 

and  stimulant  ai)plications,  such  as  oil  of  tur|)entine,  fol- 
lowed by  tarry  applications,  are  generally  curative.  The 

cause  and  nature  of  this  disease  are  not  well  understood. 

Foulis,  fowlz.  Robert  and  Andrew  :  printers ;  b.  in 
Glasgow,  St;otland — Robert,  Apr.  30,  1707;  Andrew,  Nov. 
23,  1712 ;  Robert  was  a  barber  by  profession  and  Andrew  in- 

tended to  enter  the  ministry,  but  in  1740  the  former  estab- 
lished a  printing-press  ;  three  vears  later  became  printer  to 

the  University  of  Glasgow,  anil  in  174;^  the  brothers  entered 
into  ))artnership.  Andrew  died  Sept.  18,  177.5.  and  Robert 
in  1776.  They  made  fortunes  by  printing,  and  lost  them  in 
founding  an  academy  of  painting  and  sculpture  in  Glasgow, 
the  collection  of  paintings  being  sold  by  auction  in  1776. 
Their  editions  of  Greek  and  Latin  classics,  especially  those 
of  Homer  and  Horace,  were  noted  for  accuracy  and  ele- 

gance. 
Fouhveather,  Cape:  Sec  Cape  Foulweathee. 

Fonndation  [from  O.  Fr.  fondation  :  Ital.  fondazione  <. 

Lat.  funda'tio,  deriv.  of  funda're,  found,  deriv.  oi  fundus, 
bottom] :  in  law,  in  its  most  enlarged  legal  signification,  the 
establishment  of  a  corporation  of  any  kind,  and  in  which 
sense  the  sovereign  or  state  is  said  to  be  the  founder  of  all 
corporations,  since  their  original  creation  is  due  to  royal 
cliarter  or  legislative  grant,  express  or  implied.  In  its  nar- 

rower, yet  more  usual  and  important,  meaning,  foundation 
refers  to  the  establishment  of  eleemosynary  or  charitable 
corporations  or  institutions  by  private  endowment ;  and  it  is 
sometimes,  though  less  commonly,  by  a  natural  transfer  of 
application,  used  to  indicate  the  endowment  itself.  A  large 
variety  of  charitable  institutions  have  owed  their  origin 
and  maintenance  entirely  to  private  munificence.  There  is 
vested  at  common  law  in  the  creator  of  such  institutions 

the  right  to  exercise  a  power  of  supervision  over  the  man- 
agement of  the  corporate  revenues  and  the  methods  of  cor- 

porate action  and  government.  This  is  called  "a  power  of 
visitation."  Charitable  purposes  may  also  be  accomplished 
without  any  corporate  authority,  through  the  medium  of 
trustees  appointed  by  the  founder  either  by  deed  or  will. 
These  trusts  are  under  the  supervision  of  the  courts  of 
chancery.  The  same  remark  is  applicable  to  the  funds  of 
charitable  corporations,  which  may  be  called  to  account 
for  a  breach  of  trust.  See  the  articles  Corporation  and 
Trusts. 

Fonndation :  the  substructure  of  a  building ;  the  lower 

courses  upon  which  the  whole  superstructure  rests.  Its  ob- 
ject is  to  furnish  an  unyielding  Ijase  which  shall  preserve 

the  building  from  unequal  settling  and  consequent  cracks 
and  dislocations  or  ultimate  collapse.  The  science  of  founda- 

tions is  one  of  the  most  important  branches  of  civil  and 
architectural  engineering,  and  presents  many  problems  of 

great  interest  and  freqirently  of  great  difficulty.  The  prin- 
ciples are  simple,  and  may  be  briefly  stated  ;  their  applica- 

tion has  to  be  made  under  such  varied  conditions  as  to  re- 
quire in  general  a  new  solution  for  each  problem.  It  is  only 

possible  in  a  short  survey  of  the  subject  to  state  these  general 
principles  with  some  of  their  more  common  typical  applica- 

tions, explaining  the  methods  and  processes  employed,  and 

illustrating  them  by  actual  examples  fi-om  buildings  of  sev- eral different  kinds. 

The  construction  of  a  foundation  comprises  the  prepara- 
tion of  the  bed — that  is,  of  the  bottom  of  the  excavation ; 

the  laying  of  the  footings,  as  the  foundations  proper  or  lower 
courses  of  the  structure  are  called;  and  the  building  up  of 
the  foundation  walls  from  the  footings  up  to,  or  nearly  to, 
the  level  of  the  ground,  where  the  apparent  or  visible  struc- 

ture begins  (sometimes  called  "neatwork"  by  engineers). 



FOUNDATION 

505 

The  general  priiicinle  uiiilerlyiiii;'  llii-si'  (i|]i'ivili<)iis  is  lliat  of 
securing  a  firm  and  iiieonipressiiilc!  .surl'ace  cir  area  on  wliifh to  begin  the  construet-ion  of  thi^  building ;  and  whenever 
the  bed  is  of  a  yielding  nature,  or  inea]]able  of  sustaining  a 
heavy  pressure,  to  so  enlarge  the  base  of  the  structure  as  to 
reduce  the  pressure  per  sijuai'e  foot  well  within  the  safe  limit 
for  the  soil  of  the  bed  in  question.  It  is  consequently  of  the 
utmost  importance  to  ascertain  as  thoroughly  as  jiossible  be- 

forehand the  nature  of  the  strata  upon  which  the  building 
is  to  rest,  and  for  all  heavy  structures,  such  as  chimneys  and 
towers,  bridge-piers  and  tall  buildings,  to  determine  the 
bearing-power  of  the  stratum  selected  for  the  bed.  It  is  far 
wiser,  and  often  more  economii^al,  to  spend  a  fair  sum  in  bor- 

ings and  tests,  and  thereby  to  be  enabled  to  proceed  on  a  basis 
of  definite  knowledge,  than  to  dis|iense  with  these  and  proceed 
upon  assumptions  which  nia-y  [jrove  costly  mistakes  in  the 
end.  In  many  cases,  of  course,  the  experience  of  adjacent 
buildings  supplies  the  required  information ;  in  buildings 
of  little  height  and  light  construction  such  precautions  may 
be  unnecessary,  but  it  is  certain  that  the  cost  of  retrieving 
a  single  expensive  blunder  resulting  from  unexpected  weak- 

nesses in  the  foundation-bed  or  an  unexpected  depth  to  the 
surface  of  the  rock  would  counterbalance  the  cost  of  experi- 

mental borings  many  times  over. 
Foundations  may  be  divided  into  two  general  classes,  those 

on  incompressible  soil  and  those  on  yielding  or  compressi- 
ble soil.  The  latter  cla.ss  may  be  subdivided  according  to 

the  nature  of  the  soil,  or  according  to  the  means  employed 
to  distribute  the  weight  over  the  required  increase  of  area. 
But  it  is  not  always  easy  to  classify  the  soil  by  its  common 
name.  Hard  rock  is  ahsolutely  unyielding ;  so  for  most 
purposes  is  hard  gravel,  ami  so  is  sand  when  confined.  But 
some  rocks,  partly  disintegrated,  are  more  yielding  than 
hard  clay ;  and  sand,  although  incompressible  when  prop- 

erly confined,  is  a  most  treacherous  material  when  uncon- 
fined,  especially  when  saturated  with  ruiming  water  from 
springs  or  underground  streams. 

Foundations  on  Hock. — These  require  only  that  the  rock- 
surface  be  dressed  to  roughly  approximated  planes  normal 
to  the  line  of  pressure — i.  e.  horizontal  for  all  vertical  walls. 
A  very  gentle  slope  only  requires  roughening  to  prevent 
any  sliding  of  the  foundations  upon  it.  Ordinary  slopes 
should  be  cut  into  rough  steps.  But  great  differences  in 
the  depth  of  different  parts  of  a  fomidation  are  to  be 
avoided  as  far  as  possible,  because  of  the  greater  settling  in 
the  masonry  of  the  deeper  foundations.  The  latter  should 
be  built  up  with  cement-mortar  and  with  careful  masonry 
as  close-jointed  as  possible  ;  or  concrete  may  be  employed 
to  make  up  the  difference  in  height,  since  concrete,  wlien 

once  fairly  "  set,"  is  incompressible,  like  the  rock  itself. 
Care  should  be  taken  to  fill  up  all  crevices  and  fissures  in 
the  rock-bed  with  cement  or  concrete,  or  to  arch  over  such 
as  are  very  deep  and  wide.  The  bed  should  also  be  care- 

fully drained  to  prevent  injury  to  the  foundations  them- 
selves from  surface-water  or  adjacent  sjirings,  and  all  disin- 

tegrated and  soft  rock  removed.  Upon  a  rock-bed  so  }ire- 
pared  the  masonry  nniy  be  built  up  without  any  great 

"  spread  "  or  increase  of  breadth  at  the  base.  The  footings 
are  usually,  though  not  always,  composed  of  large  stones, 
and  the  chief  precaution  requisite  in  the  foundation-walls  is 
to  see  that  they  are  thoroughly  bonded  by  the  use  of  "  head- 

ers," and  that  they  are  laid  U[j  with  a  good  quality  of  mor- 
tar, preferably  cement-mortar.  When  the  rock  "gives  out" 

under  a  building  site,  the  builder  has  a  very  diftlcult  prob- 
lem to  face.  It  becomes  necessary  to  found  a  part  of  the 

edifice  on  a  more  or  less  compressible  soil,  and  some  settling 
is  almost  sure  to  occur  over  those  portions  of  the  founda- 

tion in  spite  of  every  precaution.  Sometimes,  however,  an 
apparent  failure  of  the  rock  indicates  merely  a  more  or  less 
sudden  dip  or  falling  away  of  the  ledge,  which  may  be 
reached  again  l)y  simply  digging  deeper.  In  such  cases  the 
difference  in  the  de|)th  of  tlie  excavation  should  be  made 
up,  as  already  indicated,  liy  solid  concrete,  or  by  closely 
built  masonry  laid  up  in  cement,  or  by  concrete  "  piles  "  or 
"wells,"  as  descriljed  farther  on. 

Foundations  on  Hard  Grard. — Hard  gravel  is  an  excel- 
lent material  for  a  foundation-lu'd,  and  may  safely  be  relied 

upon  to  bear  a  pressure  of  .l.dOO  11>.  per  square  foot.  Where 
it  overlies  rook,  and  is  not  liable  to  scour  from  running 
water,  it  will  often  safely  sustain  a  greater  load  than  this, 

Rankine's  allowance  of  1  to  I'S  tons  (long)  being  undoubtedly 
much  too  low.  The  chief  precautions  to  observe  in  found- 

ing on  gravel,  after  it  has  been  excavated  to  below  the  frost- 
line  (2  to  6  feet,  according  to  climate),  are  to  drain  tlie 

Fig.  1.- 

-Section  of  concrete  foot- 

ings, etc. 

trenches  thfirouglily,  and  to  secure  as  nearly  cnual  a  bear- 
ing as  possible  upon  all  parts  of  the  trench.  The  footings 

are  usually  of  concrete  or  of  large  stones,  as  nearly  flat  as 

]>ossible,  presenting  a  wide  bearing-surface  and  a  deep  bond 
int(j  the  wall.  Sometimes  the  bcjttom  of  the  trench  is  cov- 

ered with  a  layer  a  few  inches  thick  of  broken  stone,  on 
which  the  footing-stones  are  laiil.  The  footings  are  some- 

times laid  up  "dry" — i.e.  without  mortar — in  such  cases 
they  shouhl  be  laid  with  extra  care,  anil  thoroughly  wedged 
to  ju'event  movement  under  the  siqierimposcci  weight.  If 
laid  in  mortar,  strong  cement  should  be  used.  Concrete 

footings  are  made  in  layei's i*  to  18  inches  thick  at  a 
time,  thoroughly  rammed, 

and  allowed  to  "  set  "  be- fore the  addition  of  the 
next  layer.  It  is  customary 
to  "  spread  "  the  footings, 
making  them  50  per  cent, 
wider  than  the  walls  to  be 
built  upon  them  (Fig.  1). 
It  is  important  to  confine 
the  concrete,  either  by  tem- 

porary walls  or  molds  of 
planking,  or,  better  still, 
by  filling  with  it  the  whole 
width  of  the  trench,  until 

it  has  thoroughly  set.  Oth- 
erwise it  is  apt  to  spread  and  disintegrate  under  its  own 

weight  while  soft,  and  to  set  in  a  less  compact  and  solid 
mass  than  when  so  confined.  The  figure  shows  the  trench 
filleil  with  concrete  on  which  are  the  stepped  or  spreading footings. 

Foimdations  on  Sand. — Sharp  sand,  constantly  dry  or  wet, 
is  practically  incompressible  when  properly  confined  so  as 
to  prevent  lateral  movement. 
When  foundations  are  to  be 
laid  in  sand  it  is  necessary  to 
excavate  below  the  frost-line, 
ordinarily  from  4  to  6  feet, 
atid  to  drain  the  trenches 
thoroughly  when  there  is  any 

danger  from  spirings  or  in- 
filtration of  water.  Light 

buildings  may  be  erected 
upon  footings  of  large  stones, 
prefei'ably  flat,  laid  dry  in 
the  trenches ;  sometimes  a 
layer  of  broken  stone  6  or  8  inches  thick  is  first  spread  over 
the  bottom  of  the  trench,  though  the  utility  of  this  practice 
is  questionable  except  8,s  a  drain  under  the  masonry.  The 
footings  should  be  carefully  laid,  with  a  spread  of  50  per 
cent,  over  the  thickness  of  the  walls,  and  should  cover  as 
nearly  as  possible  the  whole  bottom  of  the  trench,  cut  to 
the  requisite  width  with  this  end  in  view.  The  chief  dan- 

ger is  that  the  more  heavily  weighted  parts  of  the  masonry 
may  settle  by  forcing  up  the  sand  under  other  less  heavily 

FlQ.  2.— Footings  in  sand,  confined. 

Fio.  3. — Grillage  loaded  with  stone. 

loaded  portions.  It  is  consequently  important  to  secure  an 
approximately  equal  distribution  of  the  pressure  over  the 

whole  bed  by  "the  use  of  a  platfoi'in  or  continuous  footing  of 
timber  or  concrete.  Such  platforms  of  timber,  called  "  gril- 
la.ges  "  when  used  on  a  large  scale,  will  be  described  later. 
Concrete  footings  are  laid  as  already  described  for  founda- 

tions on  gravel.  For  heavy  structures,  however,  the  danger 
of  lateral  yielding  of  the  saiid  requires  to  be  guarded  against, 

especiallyon  sloping  sites  and  under  retaining-walls.  This 
is  accomplished  sometimes  by  the  use  of  parallel  brick  walls 
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Fia.  4. — Invertfil  an-li  in  t 

on  either  side  of  the  trench,  penetrating  2  or  3  feet  below  its 
bottom  (Fig.  2),  and  laid  up  in  cement,  (juite  as  efficient 
and  less  expensive  is  the  employment  of  s/ifi't  piling.  This 
consists  of  planks  driven  vertically  close  together,  edge  to 

eilge,  into  the  ground  to  the 
desired  depth,  and  sjjiked  at 
the  top  to  string-|)ieces  of 
timber.     To   resist   the   u])- 
heaval  of  sandy  soils  outside 
of  retaining-walls,  as  in  the 
ciise  of  fortifications,  a  tim- 

ber platform  or  "  grillage  " 
may  be  extended  some  dis- 

tance beyond  the  wall  and 
loaded   with   masonry  (Fig. 

3),  or  an  inverted  arch  may  be  constructed  abutting  exter- 
nal Iv   beneath    another  wall   or   other  load,   as  shown   in 

Fig.'  4. Foundations  on  Quiclcxand. — The  most  treacherous  of 
all  lieils,  however,  is  quicksand,  or  sand  permeated  by  mov- 

ing water.  Though  belonging  |)roperly  in  the  category  of 
compressible  soils  it  will  be  treated  here  for  the  sake  of  con- 

venience. The  whole  site  of  the  building  should  be  sur- 
rounded by  sheet  piling,  and  the  structure  erected  on  a 

platform  of  concrete  extending  under  its  whole  area.  Some- 
times a  grillage  of  heavy  timl)ers — i.  e.  a  platform  of  logs  or 

squared  timbers  laid  in  successive  com'ses  crossing  at  right 
angles  and  bolted  together — is  first  laid  over  the  area  ex- 

cavated, and  the  voids  filled  up  with  concrete.  In  either 
case  the  water  must  be  carefully  excluded  while  the  con- 

crete is  setting,  lest  it  wash  out  and  disintegrate  the  con- 
crete before  it  has  had  a  chance  to  harden.  To  this  end 

the  water  is  drained  into  a  trench  or  well,  and  pumped  out 
continually  until  the  concrete  is  firm  and  solid.  The  foot- 

ings and  foundation-walls  must  in  such  cases  be  laid  up  in 
strong  hydraulic  cement,  and  be  protected  externally  against 
the  percolation  of  the  water  by  a  liberal  coating  of  asphalt 
or  tar.  Unless  this  precaution  be  taken  infiltration  is  sure 
to  take  place.  Subterraneous  springs  in  the  foundation-bed 
have  been  known  to  break  through  concrete  2  feet  thick, 
and  it  confined  or  plugged  at  one  point,  to  burst  through  at 
some  other  point.  In  building  the  foundations  of  the  great 
dry  dock  in  the  Brooklyn  navy-yard  this  difficulty  was  met 
with,  and  the  engineer,  .J.  W.  JIcAlpine,  finally  overcame  it 
only  by  driving  two  tiers  of  piles,  one  over  the  other,  in  a 
space  of  1,000  sq.  feet  around  the  spring,  and  laying  upon 
these  a  heavy  floor  of  brick  and  cement,  with  vent  holes  to 
allow  the  escape  of  the  troublesome  spring  (1841-51).  The 
foundation  of  a  water-works  pumping-station  at  Clear 
Stream,  near  .lamaica,  L.  I.,  designed  by  the  writer,  con- 

sisted of  an  "area''  or  platform  of  concrete  2  feet  thick 
under  the  whole  building,  with  another  independent  plat- 

form for  the  chimney.  The  whole  region  overlies  a  subter- 
ranean sti-eam  of  fresh  water  flowing  through  the  sand  18 

inches  below  the  surface,  and  the  excavation  was  faii'ly 
honeycombed  with  springs.  These  were  drained  into  a 
trench,  and  pumped  into  a  neighboring  brook  ;  but  the  flow 

of  water  through  the  sand  underlying  the  platfoi'in  carried 
with  it  so  much  sand  that  before  the  masonry  of  the  walls 
was  fairly  begun  the  whole  platform  had  settled  from  2 
inches  at  the  end  farthest  from  the  pump  to  5  inches  at  the 

end  nearest  to  it.  "  Flowing  "  sand  must  be  treated  pre- 
cisely as  though  it  were  water,  and  indeed  in  many  cases 

the  simplest  and  safest  solution  of  the  problem  it  presents  is 
to  excavate  through  it  to  solid  bottom  or  to  use  piles  reach- 

ing to  a  firm  soil  beneath  it. 
Foundations  oh  Compressible  Soils. — The  means  em- 

ployed to  prepai-e  foundations  on  compressible  soils  divide 
themselves  into  two  general  c\a,%s,iis— pile  foundations 
which  provide  support  by  means  of  a  multitude  of  rigid 
piers  or  posts  penetrating  through  the  soft  stratum,  and 
platform  foundations  which  distribute  the  superincumbent 
load  over  an  area  sufficient  to  reduce  the  pressure  per  square 
foot  within  the  safe  limit  for  the  soil  in  question.  This 
safe  limit  or  bearing-power  can  only  be  accurately  deter- 

mined by  actual  tests,  and  these  should  always  be  resorted  to 
in  the  case  of  all  important  and  heavy  structures.  The  tables 
given  by  Kankine  and  other  authorities  can  only  be  treated 
as  rough  approximations,  not  to  be  relied  on  in  special 
cases,  owing  to  the  wide  range  of  strength  in  soils  appar- 

ently of  the  same  class. 

Pii.K  KouxiUTioNs  are  of  two  principal  kinds,  "  sand  piles  " 
and  rigid  piles  made  of  wood  or  iron.  To  these  may  be 
aikicd  a  species  of  pile  sometimes  used  under  special  con- 

ditions and  termed  "concrete  piling."    These  will  be  taken 
iij)  in  the  above  order. 

fSand  Fih.s. — In  soft  or  boggy  soils  where  the  moisture  is 
not  sufficient  to  cause  the  sand  to  work  into  the  surround- 

ing earth,  sand  piling  may  \xt  advantageously  used.  Holes 
are  bored  in  the  bott(mi  of  the  trench,  6  or  8  inches  in  di- 

ameter, and  6  feet  deej)  or  thereal)out,  and  filled  with  damp 
sand  well  rammed.  'I he  sand  distributes  the  vertical  pres- 

sure of  the  load  equally  in  every  direction,  laterally  as  well 
as  verfically,  instead  of  downward  only,  as  is  the  (-ase  with 
wooden  piles.  It  is  not  therefore  necessary  to  penetrate  to 
a  solid  bearing,  the  important  element  being  the  amount  of 
lateral  surface  presented  \>y  the  piles.  These  sliould  be 
sjjaced  farther  apart  than  wooden  piles,  and  care  be  taken 
to  jirevent  upheaval  of  the  soil  between  them.  This  may 
be  done  by  laying  a  solid  platform  of  wood  or  concrete  over 
the  whole  bottom  of  the  trench. 

Timber  Pilinq. — The  principle  involved  in  wooden  pil- 
ing is  entirely  tlifferent  from  the  above.  The  function  of 

a  wooden  pjile  is  either  (a)  to  transfer  the  downward  pres- 
sure of  its  load  directly  to  a  stratum  capable  of  bearing  it, 

by  penetrating  through  the  softer  overljing  strata,  or  (6) 
to  support  its  load  by  the  friction  of  its  lateral  surface 
against  tlie  soil.  It  is  commonly  considered  that  a  friction 
pile  will  safely  bear  one-fifth  the  safe  load  of  a  pile  driven  to  a 
solid  bearing.  Yet  the  experience  of  certain  railway  en- 

gineers in  the  U.  S.  tends  to  show  that  this  is  much  too  low 
an  estimate  of  the  relative  supporting  power  of  friction 
piles,  as  will  be  shown  later.  Piles  are  usually  round,  from 
8  to  18  inches  in  diameter,  and  20  to  3.5  or  40  feet  long, 
or  even  longer.  They  should  be  of  straight  timber,  free 
from  knots  and  flaws,  and  should  be  driven  with  the  bark 
on  when  used  in  tide-water  or  wet  soils.  Pine  is  the  ma- 

terial most  commonly  used  in  tlie  U.  S.,  white  pine  in  the 
North,  and  the  long-leaved  yellow  pine  in  the  South.  Oak  is 
also  used  in  some  localities,  though  it  can  not  be  obtained  in 
such  lengths  of  straight  timber  as  can  pine.  Cypre.ss, 
spruce,  chestnut,  and  other  woods  are  also  sometimes  em- 

ployed. The  piles  are  driven  with  the  small  end  down- 
ward ;  this  end  should  be  tapered  for  2  or  3  feet  to  a  dia- 

meter of  5  or  6  inches  and  cut  oil  square,  as  it  is  then  less  likely 
to  be  deflected  by  bowlders  or  other  obstacles.  When  it  is 
required  to  penetrate  very  stiff  clay  or  marl,  the  small  end 

may  be  shod  with  an  iron  "  shoe "  (Fig.  5)  to 
prevent  splitting  or  "brooming."  The  u|iper 
end  or  "butt "  should  also  be  cut  off  square  and 
bound  with  a  heavy  wrought-iron  ring.  For 
heavy  work  all  these  preparations  should  be 
executed  with  particular  care.  Piles  are  driven 

in  rows  by  the  use  of  a  "  pile-driver,"  having 
vertical  guides  in  which  slides  a  hammer  or 
weight  of  iron,  weighing  from  1,000  to  3.000  or 
4,000  lb.,  hoisted  by  a  cable  and  winding-en- 

gine, and  released  at  any  convenient  height 
either  automatically  or  by  hand,  the  whole  pile- 
driver  and  engine  being  moved  along  on  rollers 
or  floated  over  the  water  to  the  position  of  each  successive 
pile.  The  spacing  of  the  rows  of  piles  and  of  the  piles  in 
each  row  is  regulated  by  the  width  and  weight  of  the  su- 

perstructure. Thus  if  each  pile  is  to  be  allowed  a  weight  of 
15  tons,  two  rows  3  feet  apart,  with  piles  spaced  2^  feet  in 
each  row,  would  be  required  to  support  a  wall  3  feet  thick 
at  the  base,  and  weighing,  with  its  share  of  the  floors  and 
roof  fully  loaded,  12  tons  to  the  running  foot.  When  the 
piles  have  been  driven  to  the  requisite  depth,  they  are  cut 
off  to  a  level,  and  the  footing-stones  laid  directly  upon  them 
(as  is  done  for  light  and  ordinary  work),  or  upon  heavy 
stringers  bolted  to  the  head  or  butt  of  each  pile.  Sometimes 
a  solid  platform  of  heavy  timbers  or  planking  is  built  upon 
the  piles,  on  which  the  masonry  is  set:  in  some  cases  also  a 
filling  of  concrete  between  the  heads  of  the  piles  takes  the 
place  of  the  platform. 

Fig.  6  illustrates  the  construction  of  the  sea-wall  adopted 
and  in  part  carried  out  along  the  North  river  front  of  New 
York  city,  showing  the  use  of  piles  where  the  rock  bottom 
is  too  deep  to  allow  of  excavating  to  it.  The  piles  are 
driven  to  a  solid  bearing  and  cut  off  15  feet  below  low  wa- 

ter, and  upon  them  is  laid  a  timber  platform  which  carries 
the  masonry  of  granite  facing  and  concrete  backing. 

Various  formulas  have  been  devised  for  determining  the 
loads  to  be  safely  borne  by  piles  under  different  conditions. 
For  piles  driven  to  a  solid  bearing,  Rankine  allows  1.0(X) 
lb.  per  square  inch  of  head-surface.  This  would  give  some- 

what over  108,000  lb.  for  a  12-inch  pile,  and  243,000  for  an 
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18-inch  pile.  Patton  says  (Practical  Treafise  on  Fnunda- 
tions.  New  York,  IHliy),  "  In  sand  and  {jravel  piles  will  carry 
to  the  full  extent  of  the  crushing  strenj^th  of  the  timber,  pro- 

vided the  depth  in  the  material  is  sutiiciently  great  to  pre- 

mvER-rfALL 
g£w  rojtK  car 

Flo.  6.— Foundations  of  sea-wall,  New  York. 

Tent  vibrations "  (as  from  passing  trains  in  the  case  of  a 
bridge)  "  from  reaching  the  point  of  a  pile."  If  this  be 
true  of  piles  driven  in  sand  and  gravel,  it  must  be  true  a 

fortiori  of  piles  driven  to  a  solid  beai'ing,  and  Rankine's 

allowance  may  be  safely  exceeded.  But  this  supposes  the 
material  penetrated  to  be  sufficiently  compact  to  prevent 
rocking  or  tipping  of  the  piles.  The  partial  collapse  of  the 
bridge  at  Tours,  Prance,  built  in  the  eighteenth  century,  is 
to  be  attributed  to  the  tipping  of  the  piles  driven  down  to 
rock-bottom,  as  shown  in  Fig.  7.  This  bridge  of  fifteen 
arches,  each  of  75  feet  span,  is  a  splendid  example  of  French 
bri<lge-building  in  every  respect,  except  the  insufficient  sta- 

bility of  its  pile  foundations,  which  required  to  be  under- 

pinned and,  in  some  eases,  filled  in  or  "injected"  with  concrete. 
The  formulas  in  use  for  the  safe  load  on  piles  driven 

through  more  or  less  yielding  strata  are  based  upon  the 
amount  of  penetration  of  the  pile  under  a  given  impact,  as 
of  a  hammer  of  given  weight  dropped  from  a  given  height. 

Rankine's  formula,  far  too  complicated  for  practical  use,  is 

y AESWh      iE-'S-^. 2ESx (1) 

I  ^         f  I      ' 
in  which  P=  extreme  load  on  pile  in  tons;  Ea  constant 
modulus  of  elasticity  =  108,000  feet  per  square  foot ;  S  = 
sectional  area  of  pile  in  inches;  W=  weight  of  hammer,  h 
its  heiglit  of  fall  in  feet;  x  the  penetration  of  the  pile  at 
last  blow  ;  and  /  its  length  in  feet.  The  same  notation  will 
be  employed  for  the  other  formulas. 

Sanders's  formula  is 

the  height  of  the  fall  being  in  this  case  taken  in  inches,  and 
P  being  the  safe  load  in  pounds  instead  of  the  extreme 
load  in  tons  on  the  pile. 

Trautwine  gives  the  following: 

V  A  xW  X  0-0268 or,  in  simpler  form, 

P  = 
(3) 

1  +  X 

0-0268  TTV"^ 
1+x       ' in  which  Pis  the  extreme  load  in  tons,  which  should  be  di- 

vided by  a  factor  of  safety  of  from  -J  to  4 ;  and  h  is  taken  in 
feet,  not  inches.     McAlpine's  rule  is 

h  being  in  this  case  measured  in  inches.  Assuming  a  pile 
to  sink  half  an  inch  under  a  l.(l()(»-ll).  Iiamiuer  falling  8  feet, 
Sander's  formula  allows  24,000  lli.  as  the  safe  load  on  tin- 
pile  ;  Trautwine's  rule,  :J0,600  lb.  with  a  factor  of  safety  of  2, 
or  20,400  lb.  with  a  factor  of  ;j ;  and  Mc.Mpine's  ruh^'based' on  experiments  in  laying  the  foundations  of  the  Brooklyn 
dry  dock  already  mentioned,  26,0 10  llj. 

The  above  formulas,  proceeding  upon  (he  theorv  that  the 
penetration  of  a  pile  under  a  given  impact  measures  pre- 

cisely the  resistance  of  ihe  soil  reached  at  the  given  blow, 
determine  the  safe  load  to  be  allowed  each  pile  without  re- 

gard to  its  being  driven  "home"  or  to  an  absolute  or  ap- proxinuite  stoppage.  But  as  no  one  can  tell  into  what  sort 
of  stratum  the  next  blow  might  drive  the  pile,  and  as  piles 
often  enter  a  treacherous  soil  after  penetrating  a  more 
solid  one,  there  have  arisen  various  rules  for  determinino- 

when  a  pile  has  been  driven  "  home."  Thus  the  French  en'^ gineers  are  accustomed  to  regard  a  pile  as  fully  driven 

when  it  sinks  one-fifth  of  an  inch  under  thirty  lilo'ws  of  an 80(J-lb.  hammer  falling  5  feet.  Another  rule  commonly 
given  is  to  consider  the  driving  completed  when  the  pile 
sinks  one-quarter  of  an  inch  nnder  a  single  blow  of  a  2,.500-lb. 
hammer  falling  30  feet.  For  ordinary  work,  however,  where 
the  pile  is  to  be  loaded  much  under  the  safe  limit  allowed 
by  the  formula  used,  considerably  more  sinking  than  the 
above  may  be  permitted.      Indeed,  the  value  of  all  these rules  and  formulas  is 

seriously  questioned 

by  some  eminent 
practitioners.  Prof. Patton  (op.  cit.,  pp. 

210-222)  demon- 
strates from  a  wi<ie 

experience  in  rail- road bridge-building 

the  superiority  of  ac- tual tests  over  all 
formulas,  and  the 
unreliability  of  many 

of  the  data  on  which 
these  formidas  are 

based.  Thus  apparent  "sinkage  at  the  last  blow"  may  he 
due  solely  to  the  crushing  and  brooming  of  the  butt  of  the 

pile  ;  often  a  pile  allowed  to  "  rest  "  a  while  is  found  to  offer 
a  resistance  to  sinkage  many  times  greater  than  when  last 
struck ;  and  piles  which  are  very  far  from  being  driven 
"  home  "  will  support  by  frictional  resistance  a  load  much greater  than  the  rules  will  allow.  In  swampy  and  alluvial 
lands  this  comforting  fact  is  of  great 
practical  value,  and  conduces  to  a 
great  saving  of  expense. 

Screw  piles  (Fig.  8)  have  been  used 
in   many   cases  to   secure   a   broader 
bearing  in  soft  strata.     They  are  made 
of  metal  and  driven  by  turning.     They 
liave  proved  especially  useful  in  mar- 

itime works,  as  for   lighthouses  ami 
wharves.      Disk   ])iles,  liaving    broad 
flanges  at  the  base  (Fig.  9),  have  also 
been  used  successfully  in  India  especially  for  bridge-work. 
For  a  description  of  a  screw-pile  bridge  across  the  Mobile 
river,  see  Patton's  Practical  Treatise  on 
Enunciations,  article  Hi. 

Piles  completely  buried  in  sand  or  in 
water  may  last  for  centuries.  The  cities 
of  Venice  and  Amsterdam  are  consi)ic- 
uous  examples  of  the  durability  of  pile 
foimdations.  The  Back  Bay  region  of 
Boston,  Mass.,  built  upon  made  land— 
i.  e.  land  artificially  filled  in — rests  wholly 
upon  pile  foundations.  The  chief  dan- 

ger of  decay  results  from  exjiosure  alter- 
nately to  water  and  air,  as  in  the  case  of 

tide-water  wharves.  In  soils  saturated  by  the  fluctuating 
tide  the  piles  should  lie  cut  off  below  the  low-water  level. 

Co7icrefe  Piliiu;. — In  soft  soils  overlying  rock  or  hard 
gravel,  which  may  be  reached  at  no  great  de]ith,  founda- 

tions are  sometimes  constructed,  especially  in  France  and 
Germany,  by  boring  holes  from  28  to  36  inches  in  diameter 
to  the  solid  substratuTU.  and  filling  these  with  concrete.  In 
this  way  there  are  formed  isolated  piers,  spaced  6  to  12  feet 
on  centers,  and  conjiected  by  arches  of  masonry,  or  by 
metal  girders,  upon  which  the  walls  are  built  up.  Such 
concrete   piles  or  "  wells "  require  particular  care  in  the 

Fig.  8.— Screw  pile. 

C 
J L 

Fig.  9.— Disk  pile. 
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comnou riding  of  the  conoi'ete,  and  in  its  being  thorougtdy 
ramnu-il  in  layers  not  over  IH  inclies  to  2  feet  thieli.  Tlie 
wide  spacing  of  tlie  piers  subjects  eaeli  one  lo  a  li(!avy  load, 
with  no  help  from  ils  ncighljors  in  case  of  failure  or  seUling 
from  any  cause.  Such  piers  should  rest  on  a  solid  stratum, 
as  tlie  proportion  of  frictional  area  to  load  is  so  small  (in 
comparison  with  wooden  piles)  as  to  offer  little  resistance  to 
sinkage.  A  conspicuious  example  of  tins  sort  of  founda- 

tion is  the  great  votive  Church  of  the  Sacred  Heart  at  Mont- 
marlre,  Paris,  which  stands  on  a  treacherous  soil  of  clay 

anil  sand  id'  varying  depth,  over  the  substratum  of  gypsum wliicli  underlies  the  whole  city.  See  Archilectural  liecurd, 
vol.  iii.,  X(j.  1. 

Pl.vti'orii  Foundations. — The  function  of  the  platform, 
whether  of  timber,  concrete,  or  other  material,  is  to  dis- 

tribute the  pressure  over  a  wider  area  than  that  of  the 
foundation  walls  themselves,  and  at  tlie  same  time  as  far  as 
possible  to  prevent  any  one  portion  o{  the  building  from 
settling  more  than  another  part.  Platforms  are  of  four 
principal  kinds:  thiisi>  of  concrete,  of  masonry,  of  timber, 
and  of  iron  and  concrete ;  these  will  be  considered  in  this 
order. 

Concrete  Platforms. — Concrete,  already  so  frequently  al- 
luded to,  is  an  artificial  material  consisting  of  broken  or 

crushed  stone  or  coarse  gravel,  eonsolidatetl  by  a  mortar  of 
hydra\ilic  cement  nii.xed  with  sand  and  water  in  definite 
]iroportions,  varying  with  t,he  reiiuirements  of  each  case. 
A  common  rule  is  to  use  one  barrel  of  Portland  cement  to 

three  of  damp,  loose  sand  and  five  of  broken  stone ;  or 
where  greater  strength  is  required  these  proportions  may 
be  made  one,  two,  and  four  respectively.  Great  care  is  re- 

quired in  supervising  the  measuring,  mixing,  and  deposit- 
ing of  the  concrete,  but  a  full  discussion  of  the  subject  is 

out  of  place  here.  (For  details,  consult  Gen.  t^.  A.  Gill- 
more's  Limes,  Hydraulic  Cements,  and  Mortars  (New  York, 
1872) ;  Patton's  Practical  Treatise  on  Foundations,  pp. 
9-23 ;  also  articles  Coxcbetb  and  Masoxrv.)  To  estab- 

lish a  concrete  platform  the  excavation  is  made  over  the 
required  area  and  to  the  necessary  depth,  always  below  the 
frost-line,  and  the  bottom  brought  to  a  level.  The  concrete, 
mixed  close  to  the  place  of  its  using,  is  dumped  from  the 
barrows  where  required,  spread  evenly  in  layers  of  from 
9  to  12  or  18  inches  thickness,  and  thoroughly  rammed. 
Each  layer  is  allowed  to  set.  and  its  surface  is  then  picked 

to  afford  a  "  key  "  for  the  next  stratum  of  concrete  to  hold 
by,  and  thoroughly  sprinkled  before  the  next  layer  is  applied. 

Concrete  platforms  or  "  areas  "  are  used  under  structures 
of  limited  ai'ea  but  considerable  height  and  weight,  such  as 
towers,  chimneys,  and  bridge-piers,  and  under  large  build- 

ings having  many  piers,  the  spread  of  whose  footings  leaves 
comparatively  narrow  spaces  between  them.  Such  a  plat- 

form consolidates  the  whole  structure  into  a  unit,  and  settle- 
ment of  one  portion  of  it  apart  from  the  rest  becomes  im- 

possible except  by  the  breaking  or  crushing  of  the  concrete 
itself.  Concrete  platforms  are  also  useful  where  buildings 
are  to  be  erected  on  quick  or  springy  sands,  and  on  wet 
soils  where  it  is  necessary  to  exclude  water  from  the  base- 

ment or  cellar  of  the  building,  as  already  illustrated  in  the 
case  of  the  pumping-station  near  Jamaica,  L.  I.,  already  al- 

luded to. 

Masonry  Platforms. — -The  only  way  in  which  masonry  of 
brick  or  stone  can  be  employed  for  platform  foundations  is 
by  the  use  of  inverted  arches.  When  in  a  building  sub- 

jected to  heavy  loads  isolated  piers  are  substituted  for  con- 
tinuous walls,  as  is  practically  the  ease  in  the  modern 

American  system  of  "  post-and-girder  "  construction,  even 
when  the  exterior  walls  are  apparently  continuous,  two 
methods  of  providing  a  foundation  are  available.  One  is 
the  method  of  "'  isolated  foundations,"  to  be  described  later ; 
the  other  is  that  of  the  continuous  platform,  of  which  the 
concrete  platform  just  described  is  but  a  special  case.  In 
such  buildings  the  turning  of  a  series  of  inverted  arches 
between  the  several  piers  secures  a  continuous  pressure  upon 

the  continuous  footing  under 

each  line  of  jiiers.  By  turn- 
ing inverted  barrel-vaults  be- 

tween each  line  of  inverted 
arches,  the  various  loads  are 
distributed  over  the  whole 
area  of  the  building,  as  by  a 
concrele  platform  or  grillage 
(Fig.  Id).  All  the  arches  and 

vaults  should  be  calculated  precisely  as  if  they  were  ordina- 
ry upright,  arches  with  a  distributed  load  equal  to  that  on 

Fio.  10. tell  arclies. 

the  piers  they  connect,  since  the  total  reaction  upward 
against  the  arch  is  equal  to  the  total  load,  and  is  equally 
distributed  over  all  its  surface.  Such  arches  should  be  of 
segmental  curvature,  and  laid  in  cement  mortar  with  even 
greater  care  than  if  they  were  visible  parts  of  the  super- structure. 

Inverted  arches  are,  however,  oftener  used  to  distribute 
the  weight  of  rows  of  piers  over  the  longitudinal  footings 
than  to  form  actual  platforms  over  a  whole  area. 

Timber  Platforms. — Another  method  of  establishing  a 
wiile  bearing-area  on  which  to  construct  the  masonry  of  the 
superstructure  is  by  the  use  of  what  is  commonly  called  a 
grillage,  composed  of  timber,  either  stpiared  or  in  the  log. 
When  laid  in  a  constantly  wet  soil,  or  completely  buried  in 
sand,  the  timber  is  practically  indestructible.  A  ship  of 
the  Viking  period  (tenth  or  eleventh  century),  excavated  in 
Norway  in  1875,  was  found  to  be  perfectly  sound  after  its 
l)urial  of  over  eight  centuries.  Wlien  employed  under  iso- 

lated walls  the  pieces  of  timber,  in  the  form  of  3-inch 
planks  or  of  4  by  6  inch  stuff,  are  laid  across  the  trench  in 
close  order,  and  longitudinal  stringpieces  spiked  to  them. 
Where  considerable  spread  is  required  under  heavy  struc- 

tures, as  in  the  case  of  a  chimney  or  bridge-pier,  or  'of  a 
grillage  under  a  whole  building,  the  timber  is  laid  in  sev- 

eral successive  layers,  the  pieces  of  each  layer  crossing  the 
one  below  at  right  angles,  and  the  whole  securely  bolted 
through  together.  When  laid  with  interstices  between  the 
pieces  of  each  layer,  it  becomes  necessary  to  lay  over  the 
topmost  timbers  a  heavy  planking  on  which  the  footings 
are  begun  :  the  hollow  spaces  being  also  filled  up,  as  the 
construction  of  the  grillage  progresses,  with  sand,  or,  still 
better,  with  concrete.  The  whole  platform  should  be  com- 

pletely buried  after  the  completion  of  the  foundation  walls. 
The  successive  layers  above  the  two  or  three  lowest  are 
often  diminished  in  size  up  to  the  footings  of  piers  or  walls. 

Timber  grillages  have  been  frequently  used  for  founda- 
tions both  of  bridge-piers  and  of  tall  liuildings.  The  New 

Orleans  custom-house  (built  1848-1860)  stands  upon  a  tim- 
ber grillage  laid  on  a  plank  flooring  7  feet  below  the  street- 

level.  The  soil  is  exceedingly  soft  and  treacherous — a  sandy 
clay  saturated  with  water — and  firm  bottom  can  not  be 
reached  except  at  an  excessive  dei)th.  so  that  even  piling  is 
not  to  be  trusted.  The  grillage  consists  of  logs  12  inches  in 
diameter  laid  in  close  contact,  and  crossed  by  a  second  layer 
of  similar  logs  3  feet  apart.  The  interstices  are  filled  with 
concrete,  and  the  whole  grillage  covered  with  a  12-inch 
layer  of  the  same  material.  The  building  settled  gradually 
during  its  construction,  some  2  feet  in  all,  the  settlement 
diminishing  from  year  to  year,  but  the  settlement  was 
unequal  in  different  parts  of  the  building.  The  Auditorium 
Building  of  Chicago,  a  ten-story  building  covering  over 
(30.000  square  feet,  with  a  tower  240  feet  high,  rests  upon  a 
grillage  24  inches  thick,  over  which  is  a  concrete  platform 
5  feet  thick,  in  which  are  imbedded  three  layers  of  steel 
rails,  one  layer  of  15-inch  V-beams,  and  one  of  IS-ineh 
I-beams,  securing  a  perfect  distribution  of  the  load  over 
the  whole  platform. 

Platforms  of  Iron  and  Concrete. — A  system  of  founda- 
tions somewhat  similar  to  the  above  has  come  into  quite 

general  use  in  the  U.  S.,  having  been  employed  with  success 
in  Chicago,  where  the  soil  is  soft  and  treacherous,  a  wet 
clay  overlying  quicksand  (as  is  generally  supposed),  with  no 
solid  bearing  short  of  50  or  60  feet  deep.  This  great  depth 
has  generally  forbidden  the  use  of  piles,  although  there  are 
engineers  who,  distrusting  the  results  of  test-borings,  claim 
that  the  soft  soil  covers  a  heavy  bed  of  com|iact  clay  over 
hard  gravel,  which,  should  carry  heavily  loaded  piles  with 
safety.  By  the  Chicago  system  the  bearings  are  spread  by 
means  of  platforms,  either  of  grillage  or  of  concrete,  to  an 
area  which  reduces  the  pressure  to  between  3,000  and  4.500 
lb.  per  square  foot.  Upon  the  concrete  base  are  piled  two 
or  three  layers  of  steel  rails  (70  to  75  lb.  to  the  yard)  laid 
close  together,  the  layers  crossing  each  other  at  right  angles, 

and  topped  off  with  15-inch  (up  to  20-inch)  I-beams,  on 
which  the  masonry  or  the  iron  column  rests.  The  whole 
is  buried  in  concrete,  and  the  sides  plastered  heavily  with 
cement  to  protect  the  ends  of  the  beams.  Such  foundations, 
although  somewhat  more  expensive  to  construct  tiian  if 
built  up  in  dimension-stone  from  the  concrete  base  or  foot- 

ing, are  more  economical  in  the  end.  Figs.  11  and  12  give 
sectional  views  of  the  two  systems  for  comparison.  It  will 
be  seen  that  the  dimension-.stone  footings  in  Fig.  12  occupy 
much  valuable  space  above  the  eellar-tloor  unless  the  exca- 

vation be  made  much  deeper  than  that  shown  in  Fig.  11, 
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where  tho  whole  foumlatinn  lies  beneath  this  level.  There 

is,  furth<!rmore,  a  coiisiileriible  saving  of  weight  in  the  foun- 
dations themselves.  The  weight  of  the  masonry  footings  in 

Pig.  12  is  nearly  twice  that  of  the  steel  and  concrete  in  Fig. 
11.  This  saving  would  allow  the  addition  of  another  .story 
without  exceeding  the  load  i>n  the  beil  in  Fig.  11. 
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Fig.  II.— Iron-rail  footings  in  concrete. 

Such  foundations  as  these  may  be  laid  either  on  a  con- 
tinuous platform  or  "area"  of  concrete  or  on  a  grillage,  or 

they  may  be  set  on  independent  platforms,  each  specially 
proportioned  to  the  particular  load  it  bears.  This  last  is 
the  common  practice  in  Chicago,  where  the  problem  of 
foundations  for  high  buildings  in  cities  has  received  par- 

ticular attention.  There  is  nothing  essentially  novel  in  the 
system  itself,  which  in  an  elementary  form  is  asserted  to 
have  been  employed  by  the  Byzantine  engineer  and  archi- 

tect Anthemius  as  early  as  532  A.  ii.  in  building  the  Church 
of  the  Divine  Wisdom,  now  the  mosque  of  Santa  Sophia,  so 
called.     To  the  Chicago  builders   belongs,  however,  much 
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Fio.  18.— Masonry  footings  in  concrete. 

of  the  credit  for  the  reduction  of  the  principles  involved  to 
a  scientific  basis,  and  for  the  special  methods  adopted,  es- 

pecially tlie  use  of  metal  rails  and  beams  with  concrete  as 

above  explained.  See  Patton's  Practical  Treatise,  pp.  343- 
347 ;  also  Enqinenring  JS'ews  for  Aug.  8,  1891 ;  article  by C.  T.  Purdy,  C.  E. 

In  all  these  various  platform  systems  the  basis  of  compu- 
tation of  the  required  area  is  of  course  the  bearing-power 

of  the  soil  of  the  foundation-bed.  This  bearing-power  is 
best  determined  by  actual  experiment,  and  it  is  obviously 
important  that  the  safe  load  allowed  be  kept  well  below  the 
extreme  limit  derived  from  the  experiments.  It  does,  in- 

deed, not  infrequently  happen  that  as  the  building  pro- 
gresses, the  increased  weight,  although  causing  the  found- 

ation to  settle  somewhat,  by  compressing  the  soil  gradually 
increases  its  bearing-power  until  an  equilibrium  is  reached 
and  the  settling  ceases.  This  is  especially  likely  to  happen 
when  the  soil  under  the  foundations  is  confined  by  sheet 
piling  ;  but  it  should  not  be  relied  upon  for  sustaining  loads 

in  excess  of  the  observed  bearing-power  of  the  soil  except  as 
the  result  of  careful  experimental  tests.  It  is  always  a  wise 
precaution,  moreover,  to  load  the  foundation,  when  built  on 
soft  and  compressible  soils,  with  a  load  e()uivalent  to  that 
whic'li  it  mu.st  ultimately  bear,  removing  the  load  in  propor- 
I  ion  as  the  work  advances.  This  hastens  1  he  total  settling  of 
the  foundations  and  the  final  reaching  of  a  .stable  equilib- 

rium beffjre  the  walls  are  built  up,  so  I  hat  when  once  com- 

pleted there  is  less  likelihood  of  defoi'inalion  of  string- 
courses and  twisting  of  floors.  This  pi-ecaution  was  suc- 

cessfully applied  in  building  the  Auditorium  tower  in Chicago. 

Kardvine  gives  in  Rules  and  Talih's  the  following  safe 
loads  on  different  soils : 

Moderately  hard  rock    !)     tons  per  sq.  foot ; 
Kock  of  the  strength  of  good  con- 

crete    3       "       '•         " 
Soft  rock     1-8    " 
Firm  earth,  dry  gravel,  hard  clay, 

confined  sharp  sand     1  to  1'5  tons  per  sq.  foot, 

the  ton  being  taken  at  3.240  II).  The  progress  of  engineer- 
ing experience  has,  however,  shown  these  figures  to  be,  in 

general,  too  low,  although  the  great  variation  in  the  strength 
of  different  soils  of  the  same  kind  under  varying  conditions 

may  sometimes  reduce  the  safe  allowance  to  Rankine's  lim- 
its. Moreover,  the  terms  "soft  rock,"  "firm  earth,"  and  the 

like  are  somewhat  too  vague  for  precise  calculations.  A 
few  cases  from  actual  experience  will  prove  instructive. 
Tlie  towers  of  the  suspension  bridge  over  the  Ohio  at  Cin- 

cinnati are  242  feet  high  above  the  foundation.  The  tower  on 
the  Cincinnati  side  rests  on  a  bed  of  coni|iact  gravel,  which 
has  successfully  borne  the  pressure  of  over  10,000  lb.  per 
square  foot  exerted  by  the  tower — from  three  to  four  and 
a  half  times  Rankine's  allowance.  The  Roquefavour  aque- 

duct in  France  stands  upon  hard  rock,  which  carries  a  load 
of  26.800  lb.  per  square  foot.  The  foundation-bed  of  tlie 
Gorai  bridge  in  India  is  composed  of  close  sand,  and  supports 
16,000  to  18,000  lb.  per  square  foot.  On  the  other  hand,  in 
the  bridge  at  Nantes,  France,  some  settlement  has  already 
taken  place  with  a  pressure  of  lo,200  lb.  per  square  foot  on 
sand,  and  there  are  plenty  of  cases  on  record  of  settlements 
and  dislocations  of  a  serious  cliaracter  occurring  in  buildings 
founded  on  soils  nominally  and  apparently  of  the  same  class 
with  others  in  which  nuich  heavier  loads  have  been  liorne 
without  yielding.  Much  depends  upon  the  underlyingstrata, 

on  the  presence  or  absence  of  "  scour  "  from  springs  or  run- 
ning water,  upon  the  weathering  of  the  denuded  rock,  and 

much  upon  the  workmanship  of  the  foundations  themselves. 
Hence  the  danger  of  hasty  generalizations  and  the  necessity 
of  careful  tests  and  experiments  wherever  the  conditions  are 
not  absolutely  known.  A  few  further  examples  of  weights 
actually  borne  may  be  not  out  of  place  here :  At  Coney 
Island  a  stick  12  inches  square  bore  without  sinking  percep- 

tibly in  the  micaceous  sand  a  load  of  10  tons.  Under  cer- 
tain parts  of  the  East  river  bridge  (New  York  and  Brook- 
lyn) the  sand  carries  a  load  of  6|  tons.  The  Washington 

Monument,  the  tallest  existing  structure  of  masonry,  exerts 
a  pressure  of  10.000  lb.  per  square  foot  on  a  bed  of  mixed  clay 
and  sand ;  it  is  estimated  that  this  pressure  is  sometimes 
doubled  on  the  leeward  side  in  high  winds.  The  new  bridge 
across  the  Firth  of  Forth,  Scotland,  loads  its  foundation- 
beil  of  silty  sand  up  to  3^  tons  per  square  foot.  During 
its  construction  the  foimdations  were  loaded  with  extra 

weights  up  to  5-|  tons,  with  a  resultant  settling  of  li  to  ]J 
inches.  The  load  on  the  foundations  of  the  Eiffel  Tower, 

Paris,  was  about  3  tons  per  squai'e  foot. 
Foundations  under  Water. — These  constitute  a  wholly 

distinct  class  of  problems  from  those  hitherto  considered, 
and  involve  in  general  much  more  elaborate  preliminary 

operations,  on  account  of  the  ilitTiculty  of  excluding  the  wa- 
ter while  the  bed  is  being  prepared  and  the  foundations 

built.  Three  chief  systems  are  in  vogue  for  works  of  this 

kind — the  "  coffer-dam,"  the  "  open  crib,"  and  the  "  pneu- 

matic caisson." Coffer-dams. — The  coflfer-dam  is  a  temporary  water-tight 
wall  or  dam  built  around  the  site  to  be  excavated,  en- 

abling the  latter  to  be  pumped  dry  and  kept  dry  while 
the  foundations  are  building.  The  walls  of  the  dam  are 
composed  of  two  parallel  walls  or  rows  of  sheet  piling,  with 

the  intervening  space  filled  with  a  "  puddling"  of  clay  or 
clay  and  sand  (Figs.  13  and  14).  In  constructing  a  coffer- 

dam a  row  of  ordi'nary  piles  is  first  driven  just  outside  of the  proposed  exterior  line  of  sheet  piles,  and  their  heads 
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bolteil  (ir  franu'cl  (n  heavy  strinj^ors,  and  sninotiiiios  also  to 
subordinate  striiigpieces,  i  i.     Tlit-y  are  tlionnigldy  braced 

  .„  „        by   iToss-]iio('(is,   (',   lo    resist 
tlio  watcr-prcssuri!  after  tlie 
daiiuned  area  is  |jiiin|jed  out. 
Tlu!  outer  row  of  slie.et  piles 
is  then  driven  firndy  into  the 
bottom  soil  and  spiked  to 
the  striiij:;pieees  framing  the 

|iil<'-hea(ls.  A  se('on<l  row  of 
piles  is  then  driven  insider 
the  proposed  inner  row  of 
sheet  piling ;  or  strong  posts, 
ft,  are  set  in  their  place, 

framed  to  string  -  pieces  se- 
cured by  the  cross-ineces  e, 

and  to  wales  n  n.  against 
wliieh  are  driven  (he  interior 

series  of  sheet  piles.  The  in- 
tervening space,  A,  is  then 

filled  with  the  puddling  ina- 
tcu'ial.  rammed  as  thorougli- 
ly  as  may  be  in  the  water, 
and  the  water  in  the  interior 

inclosed  space,  B,  is  then  puniiied  out.  As  its  level  de- 
scends strong  struts,  o  «.  are  fitted  across  from  wall  to  wall 

of  the  dam  to  prevent  its  bulging  inward  from  the  external 

water-pressure.  As  the  masonry  rises  they  are  removed,  and 
short  struts  inserted  between  the  nia.sonry  and  the  dam  in 
their  places.  There  is  always  considerable  leakage,  especial- 

ly where  the  area  is  excavated  to  a  considerable  (iejith  below 

Fig.  13.— Section  of  coffer-dam  :  a. 
main  e.xterior  piles  ;  6,  strong 
square  beams,  corresponding 
to  ([,  on  wtiicii  the  wales  n  n 
are  notched  and  bolted  ;  r, 
sheeting-piles  ;  e,  cross-pieces; 
o  o.  horizontal  shores  buttress- 

ing npposite  sides  of  dam  :  A, 
puddling;  B,  interior  space; 
C,  mud,  etc. 
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Fig.  14.  — L'ofi^er-d.am,  showing  detail. 

the  natural  bottom;  and  the  jiunips  must  be  kept  in  con- 
stant operation,  with  renewal  of  the  puddling  when  this  is 

little  by  little  washed  out  into  the  inclosure  by  the  leakage. 
It  is  economical  to  make  the  interior  area  from  6  to  10  feet 

wider  each  way  than  tlie  proposed  structure,  as  this  allows 
sufBcient  room  for  the  workmen  and  for  repairs  on  the  dam. 

The  Open  Crib,  or  Caisson. — Coffer-dams  are  practicable 
only  in  water  of  moderate  depth,  and  on  sites  requiring 
but  little  excavation  to  prepare  the  bed.  Where  these  con- 

ditions do  not  exist,  and  especially  in  the  case  of  bridge- 

jiicrs  in  rivers  of  considerable  depth,  the  "  open  crib  "  or 
"  open  caisson  "  is  freipieiitly  employed.  This  is  an  open 
box-like  structure  of  timber  or  iron,  provided  with  a  partial 
flooring  or  shelf,  upon  which  is  loaded  a  sufficient  weight 
to  sink  it  when  it  lias  been  floated  to  the  proper  position, 
the  height  of  the  crib  being  sufficient  to  reach  above  the 
water  when  so  sunk.  The  bottom  of  the  area  it  incloses  is 

then  dredged  out,  and  the  crib  sinks  gradually  down  into 
the  excavation,  successive  sections  being  added  to  its  height 
as  it  descends  so  as  to  reach  constantly  above  water.  In 

this  way  a  species  of  coffer-dam  may  be  finally  established 
from  which  the  water  may  be  pumped,  and  the  bed  pre- 

pared for  the  foundations  in  the  usual  manner.  More 
often,  however,  the  excavation  having  been  carried  down  to 
rock  or  to  a  firm  bearing,  the  crib  is  filled  with  concrete, 
and  the  piers  built  up  on  this  material  without  pumping 
out  the  water.  Iron  cribs  have  been  freiiucntly  employed 

for  structures  of  this  kind,  remaining  as  a  pei'inanent  part 
of  the  foundation  up  to  the  water-line,  from  whieli  level  the 
pier  or  other  construction  is  carried  up  in  masonry.  The 
crib  is  usually  built  on  shore  and  launched  and  floated  into 
position,  though  sometimes  begun  on  shore  and  completed 
after  launching;  it  has  double  walls,  and  if  of  large  size  the 
open  area  is  divided  into  compartments  by  double-walled 
longitudinal  or  transverse  partitions.  These  doulile  walls 
are  made  to  converge  to  a  cutting  edge  at  the  bottom,  and 
this  converging  portion  is  built  up  solid  if  the  crib  be  of 
tiriiber.  Usually  the  lower  part  of  the  cril]  is  given  a  cer- 

tain spread  or  "  batter";  the  utility  of  this  has  been  ques- 

tioned by  some  engineers.  The  Poughkeepsie  bridge  over 
the  Hudson  river,  New  York,  rests  on  four  piers  founded 
on  cribs  of  hemlock,  with  white-oak  cutting  edges;  they 
measure  60  liy  100  feel,  and  are  104  feet  high.  The  (louble 
walls,  of  12  by  13  inch  hemlock,  an^  about  10  feet  thick; 
the  total  de|ilh  reached  is  about  13.5  feet  below  low-water 
level,  the  crib  finally  resting  on  a  layer  of  hard  gravel  after 
passing  through  silt,  clay,  and  sand.  Another  remarkable 

examj)l<>  of  crib  foundations  is  the  railroad  bridge  at  Hawkes- 
burv.  New  South  Wales,  in  whiedi  the  criljs  are  of  iron,  53 
by  24  feet  at  the  bottom,  48  by  20  feet  at  tlie  top,  and  were 
sunk  to  various  depths  up  to  118  feet  below  the  river-bed. 
Each  crib  was  divided  into  three  coin|)artmenls.  in  each  of 
which  was  an  iron  well  8  feet  in  diameter  with  a  flaring  bot- 

tom. The  cribs  were  sunk  by  filling  with  concrete  the  open 
spaces  or  corners  around  these  wells,  which  were  also  filled 
with  concrete  after  the  sinking  of  the  crib,  and  served  as 

foundations  for  masonry  piers  built  up  to  42  feet  above  low- 
water.  For  the  Victoria  tubular  bridge  at  Montreal  open 
caissons,  shaped    as    in    Fig.   15,  were    employed ;    when 

Fig.  16. 

Figs.  15  and  16.— Open  crib,  Victoria  bridge. 

A,  caisson  ;  A',  cross-section  of  caisson  :  c.  cross-section  of  pud- 
dling ;  D',  foundation  courses  of  piers. 

brought  into  position  and  sunk  they  were  anchored  to  the 
bottom  by  iron  pins  in  the  corner  posts ;  the  space  C  (Fig. 
16)  was  filled  with  puddling, 

forming  a  coffer-dam  ;  the 
space  D  was  then  pumped 
out  and  the  pier  built  up 
within  it.  Fig.  17  shows  a 

variety  of  open  crib  some- times used  in  small  work  in 

shallow  water  where  the  nat- 
ural bottom  is  firm  and  level ; 

it  is  merely  an  open  box  sunk 
into  position  by  the  weight 

of  the  masonry  built  up  with- 
in it.  This  is  primitive  and 

clementarv ;  a  more  sclent  ific 
Open  crib. form  is  that  in  which  such  a  box-crili  is  combined  with  a 

pneumatic  caisson,  as  will  be  later  described. 
T/te  Pneumatic  Caisson. — This  is  the  device  most  com- 

monly employed  for  sinking  foundations  in  water,  sand, 
etc.,  to  depths  varying  from  30  to  100  feet.  It  is  used  in 

many  forms,  in  all  of  which  the  principle  of  the  diving-bell 
is  made  use  of  to  expel  the  water  from  beneath  a  species  of 
crib  or  caisson,  and  thus  permit  of  excavation  by  hand.  An 
air-tight  caisson  or  inverted  box,  constructed  with  strong 
walls,  usually  double,  and  having  a  cutting  edge  at  the  bot- 
fcuu,  is  floated  over  the  destined  site,  and  sunk  either  by 
loading  with  stone  and  gravel  or  concrete,  or  by  the  weight 
of  the  masonry  built  up  upon  it,  its  walls  being  constantly 
added  to.  as  in  the  open  crib,  so  as  to  extend  above  water 
and  allow  the  mason-work  to  be  executed  at  any  level. 
The  caisson  forms  a  diving-bell,  and  serves  as  a  working- 
chamber,  in  which   the   labor  of   excavating  beneath  the 
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cutting  edges  may  be  carvicd  on  by  hiiuil.  A  conshmtly  in- 
cri'iising  pressure  of  air  is  supplied  liy  "compressors,"  or 
air-pumps,  as  the  structure  sinks  into  t  lie  excavated  bottom  ; 
this  effectually  excludes  the  water  at  all  times.  In  case  of 
any  defect  or  error  making  the  raising  of  the  caisson  desir- 

able, this  may  be  effected  by  an  increase  in  the  pressure 
under  the  cliamlier;  and.  on  the  other  hand,  the  sinking 

may  be  accelerated  by  reducing  the  ))ressure,  or  withdi'aw- 
ing  it  altogether.  Uneven  sinkage  may  be  in  part  controlled 
by  allowing  the  air  to  escape  under  the  edge  or  through 
openings  in  the  side  where  the  sinking  is  too  slow ;  the 
escaping  air  scours  out  the  sand  whose  friction  imjiedes  the 
descent  of  th.it  side  of  the  caisson,  and  thus  releases  it. 
Bowlders  are  removed  by  a  jet  of  water  under  I  hem,  or,  if  of 
great  size,  by  blasting.    Workmen  and  material  are  admitted 

fourth  courses,  or  layers  of  timber  in  the  solid  ceiling,  and 
extending  down  the  si<les.  lOacli  caisson  had  two  wells  of 
boiler  iron  extending  below  the  bottom  of  the  caisson,  the 
water  remaining  in  them  at  the  normal  level.  Dredges 
were  operated  through  these  wells  to  remove  the  excavated 
material  from  pits  into  which  it  was  thrown  by  the  work- 

men. Each  pier  consists  of  two  arches,  carried  l)y  three 
piers  of  masonry;  in  the  openings  between  these  were  two 
o[  en  cribs  extending  above  the  water-level,  and  containing 
the  air-locks  and  supply-shafts.  The  New  York  caisson  was 
sunk  to  firm  bottom  78  feet  below  the  V)-ater-level ;  the 
Brooklyn  caisson  to  a  depth  of  50  feet. 

The  "air-lock,"  by  which  access  is  had  to  the  working- 
chamber,  is  a  small  air-tight  chamber,  usually  of  boiler  iron 
and  circular  in  form,  surmoiintin. 

Caisson,  Broulilyu  bridge. 

to  and  withdrawn  from  the  working-chamber  by  means  of 
"  air-locks."  When  a  final  level  and  solid  bearing  is  reached, 
the  interior  of  the  working-chamljcr  is  filled  with  concrete, 
and  forms  a  solid  and  permanent  base  for  the  masonry  al- 

ready completed  above  the  water-level.  It  is  obvious  that 
the  pressure  of  air  in  the  working-chamber  nnist  increase 
with  the  depth  of  sinkage,  in  order  to  exclude  the  water;  a 
depth  of  100  feet  below  the  water-level  wouhl  require  a 
pressure  of  three  atmospheres,  or  45  lb.  per  sipuire  inch 
in  addition  to  the  normal  atmospheric  pressure  of  15  lb. 
Many  dilficulties  result  from  this  pressure.  It  offers  a  strong 
resistance  to  sinkage,  whieli  must  be  overcome  by  extra 
loading.  It  requires  the  greatest  care  in  constructing  and 
operating  the  caisson,  which  must  be  substantially  air-tight 
and  provided  with  abundance  of  air-compressors  to  guard 
against  accident.  The  heavy  pressure  in  the  chamber  is  not 
only  painful,  but  often  injurious  to  the  health  of  the  work- 

men, whose  "shifts"  must  be  reduced  in  length  as  the 
pressure  increases.  This  pressure  also  raises  the  tempera- 

ture of  the  air  in  the  chamber,  and  retards  the  setting  of 
concrete  used  within  it,  unless  compounded  with  dry  porous 
brick  instead  of  stone,  or  ventilated  by  sections  of  gas-pipe 
admitting  the  air  into  the  body  of  the  concrete  as  it  is  being 
laid.  Difficulty  is  often  encountered  in  securing  a  perfectly 
vertical  settlement  of  the  structure ;  in  some  cases  it  has 
been  necessary  to  correct  final  errors  in  the  settlement  by 

deviating  the  superstructure 
from  a  true  verticality  for  a 
greater  or  less  distance. 

Fig.  18  shows  a  section  of 
the  caisson  foundation  for 
one  of  the  two  piers  of  the 
New  York  and  Brooklyn 
(East  river)  bridge,  designed 
by  J.  A.  Roebling,  and  com- 

pleted by  .1.  A.  Koebling,  Jr. 
(See  article  Brooklyn.)  The 
caissons  are  168  by  102  feci, 
and  172  by  102  feet  in  size, 
and  about  26  feet  high, 
constructed,  of  timlier  with 
battered  sides  and  cutting 
edges.  9  feet  thick  at  the  top 
and  10  feet  high.  The  ma- 

terial is  yellow  pine  in  12- 
inch  by  12-ineh  sticks,  thoroughly  bolted  together,  and 
made  air-tight  by  a  jacket  of  tin  between  the  third  and 
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i;  a  shi'J't  leading  to  the 
working-chamber.  A 
valve  or  door  admits  to 

its  ujiper  end,  and  an- other, in  the  bottom,  to 
the  shaft  ;  both  are 

hinged  to  open  down- wanl.  The  workmen 
having  entered  by  the 

upper  door,  this  is closed,  and  the  lower 
door  opened,  admitting 

the  com])ressed  air  un- 
til the  pressure  in  the 

lock  and  chainber  is 

eijual.  when  the  work- men descend  into  the 
chamber.  In  quitting 
the  caisson  tlie  process 
is  reversed,  and  the  op- 

eration is  the  same  in 
introducing  supplies 
or  extracting  material 

the   men.     A  lockful  of as  in  admitting  or  withdrawing 

compressed  air  is  of  course  wasted  at  each  "locking";  to 
reduce  this  loss  in  the  discharge  of  material  a  smaller  sup' 

Fig.  10.— Double  air-loclc. Fig  20  —Section  of  east  pier  anrt  cRis<inn  sliow  iiik  tlit  inten  ir  of  the 
main  entrance  ^hlft  and  air  cliamlitr  ai  d  the  h  rking  cf  one  of 
the  sand-pumps,  Illinois  and  i^t.  Louis  hridge  :  A.  air-locks  ;  B, 
air-chamber;  C.  timber  Eirder  ;  D,  discharge  of  sand-pump;  E, 
sand-pumps;  F,  main  entrance-shaft;  G,  side  shaft;  H,  iron 
envelope  ;  1,  bracing  for  shell. 
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Fia.  ̂ 1.— I'ueuiiialiu  pier. 

plempntarv  look  is  sometimes  eonneeteil  with  the  main  loek. 

It  is  sliowi'i  ill  I'Mi,'.  v.).  The  nilibish  is  placeil  in  tlie  iiieliiied 
spout-like  stiiijilciiientary  lock  tlirouj^li  the  door  n,  whieh  is 

then  chised,  and  b  opened,  al- 
lowing the  riilibish  to  slide 

out  into  the  water. 

There  are  many  variations 
of  detail  in  the  pneumatic 
caissons  employed  in  bridge 
and  lighthouse  building,  most 
ot  which  combine  the  essen- 

tial features  of  the  crib  and 
caisson.  The  walls  of  the 
cais.son  continued  upward, 
form  an  open  crib  above  the 
working  chamber  :  this  ex- 

cludes the  water,  permits  the 
masonry  to  be  built  irrespec- 

tive of  the  rate  of  sinkage, 
and  allows  the  air-lock  to  be 
placed  idose  to  the  roof  of  the 
caisson.  Fig.  20  illustrates 
the  caisson  and  crib  of  the 
east  pier  of  the  St.  Louis 
bridge,  designed  by  James  U. 
Eads.  It  shows  the  air-locks 
at  A,  and  the  oj^en  well  in  the 

center.  This  foundation  is  sunk  to  a  depth  of  110  feet  be- 
low the  water-level,  through  clear  sand,  whieh  was  excavated 

by  sand-pumps,  operating  by  the  pressure  of  the  compressed 
air,  and  discharging,  as  shown,  at  D.  In  this  case  the  crib 
walls  were  removed  above  low-water  level  when  the  pier  was 
completed.  In  many  cases  the  crib  is  a  permanent  circu- 

lar structure  of  boiler  iron,  which  is  lined  or  filled  solid 

with  masonry,  or,  when  of  small  diameter  (as  8  feet  or  un- 
der) with  concrete.  The  air-locks  are  often  in  such  cases 

placed  at  the  top  of  the  tube  or  crib,  and  removed  alter- 
nately from  one  crilj  to  the  other  as  the  cribs  are  extended 

upward.  Such  tubes  are  sometimes  called  pneumatic  piles, 
and  are  illustrated  by  Figs.  21  and  22.  The  latter  repre- 

sents the  piers  of  the  first  Tay  bridge  across  the  Firth  of 
Tay,  Scotland.  Each  pier  was  composed  of  two  iron  col- 

umns or  cylinders  of  iron  9^  feet  in  diameter,  built  up 
in  sections  about  4  feet  high,  rising  above  a  single  work- 
ing-chamljer,  22^  feet  long,  10^  feet  wide,  and  about  8  feet 
high.  The  whole  of  both  columns  opened  into  this  cham- 

ber, forming  together  a  single  caisson.  Each  was  sur- 
mounted by  an  air-lock,  and  the  whole  pier  was  sunk  by 

lining  the  cylinders  with  masonry  2^  feet  thick,  supported 
on  a  sort  of  shelf  on  the  interior  near  the  base,  and  leaving 
a  well  in  the  center  of  each  and  opening  up  to  the  air-lock. 
Fig.  23  is  a  transverse  section  of  the  shore-pier  at  the 
French  end  of  the  Kehl  bridge  over  the  Rhine,  showing 
the  dredging  well  in  the  center  and  the  two  compressed 
air-shafts  leading  to  the  air-locks  at  the  top.  These  air- 
shafts  were  used  alternately,  one  being  lengthened  while 
the  other  was  in  use.  The  caissons  were  quadruple,  giving 
four  wells  and  eight  air-shafts  for  each  pier,  the  masonry 
being  liuilt  around  the  shafts  as  fast  as  they  were  sunk. 
Thisbridge  dates  from  1859.  Fig.  24  is  a  section  of  one  of 
the  cylindrical  pneumatic  piles  or  caissons  of  the  Szegedin 
bridge  over  the  Theiss,  Hungary.  Each  pier  consists  of 
two  columns  or  piles,  which  were  tilled  with  concrete  when 
the  final  bearing  was  reached. 

These  examples  sufficiently  illustrate  the  general  form 
and  applications  of  the  pneumatic  caisson  to  bridge-building. 
It  was  for  the  first  time  applied  to  the  foundations  of  an 
office-building,  that  of  the  jNIanhattan  Life  Insurance  Com- 

pany in  New  York  city.  Fifteen  caissons  were  used,  of 
boiler  steel,  eleven  of  these  being  rectangular  in  plan  and 
four  circular,  the  sizes  varying  from  15  by  25  feet  to  2G  liy 
26  feet  for  the  former,  and  from  10  to  16  feet  diameter  for 
the  latter.  The  fifteen  caissons  were  put  into  position  at 
the  same  time  and  sunk  to  bed-rock,  .50  feet  below  the 
street-grade  and  25  feet  lielow  the  proposed  cellar-floor. 
Upon  them  were  built  footings  of  hard  brick  in  cement, 
capped  with  several  courses  of  granite,  on  which  rest  the 
bed-plates  of  the  metallic  columns  of  the  building,  some  of 
which  sustain  a  load  of  1,500  tons. 
Many  details  of  the  science  of  pneumatic  foundations 

have  lieen  necessarily  omitted,  as  these  will  be  more  proper- 
ly looked  for  in  the  standard  works  on  engineering  and 

bridge-building.  So  also  must  be  passed  by,  with  only  brief 
mention,  some  of  the  more  special  and  unusual  processes 

for  sinking  shafts  for  foundations  in  fjuicksand.  One  of 
these  is  the  Hoetsch  freezing  process,  which  freezes  the  fjuick- 

sand so  that  it  can  be  cut,  tlug,  or  excavated  like  any  solid. 
Pipes  6  or  8  inches  in  diameter  are  driven  down  to  the 
necessary  depth  in  a  circle  around  the  proposed  excavation, 
and  brine,  cooled  by  an  ainmonia  freezing-maehiiie,  is  cir- 

culated through  them,  freezing  the  quicksand  gradually 
for  several  feet  in  every  ilireclion.  Another  very  ingeni- 

ous pnxwss  employed  with  success  is  that  invented  by 
Robert  L.  Harris,  of  the  American  Society  of  Civil  Engi- 

neers. Pipes  are  driven  at  short  distances  apart  to  the  re- 
quired depth,  and  a  current  of  water  forced  through  the  al- 
ternate pipes,  scouring  a  ]iassage  out  from  each  to  the  near- 

est adjacent  pipe,  tliroiigh  which  it  escapes,  carrying  the 
sand  with  it.  In  this  way  channels  are  cut  from  pipe  to 
pipe,  and  eventually  a  species  of  chamber  is  formed,  after 
which  liquid  cement  is  iiilroiliieed  through  the  ](ipes  into 
the  channels  or  chambers,  in  which  it  mingles  with  the  sand 
and  solidities,  forming  ultimately  a  wall  or  a  floor  of  con- 

crete, according  to  the  way  tlie  pipes  are  distributed  and 
manijiulated.  By  this  jirocess  a  sewer-channel  4,000  feet 
long  and  16  wide  has  been  excavated  25  feet  deep  through 
very  fliiiii  quicksand,  and  great  claims  are  made  for  its 
practicaliility  in  all  similar  cases. 

It  is  bcyoiid  the  scope  of  an  article  like  this  to  enter  fur- 
ther into  the  practical  and  scientific  details  of  foundation- 

building;  for  these  the  reader  should  consult  the  profes- 
sional text-books  on  engineering.  A  few  historical  obser- 

vations are  [proper  in  conclusion. 
The  Egyptians  appear  to  have  taken  small  pains  with 

their  foundations.   The  compact  soil,  the  dry  climate,  and  the 

Fig.  S3.— Tay  bridge  pier  :  Sinlcing  the  caissons. 

absence  of  frost  made  deep  excavations  unnecessary.  The 
massive,  but  ordinarily  not  very  lofty,  masonry  of  their  tem- 

ple-walls rests  in  most  cases  on  a  species  of  platform  or  wide 
footing  composed  usually  of  stone,  but  sometimes  of  sun- 
dried  bricks,  and  laiil  in  trenches  excavated  but  5  or  6  feet. 
Maspero  testifies  that    in    all  cases   under   his  observation 
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these  crude  fuundatiDiis  liud  nut  fuik'd,  but  otlier  writers 
ascribe  the  ruin  of  the  great  temples  largely  to  the  failure 

Fig.  23.— Cross-section  :  shore  pier  of  Kehl  bridge  (French  side). 

■of  their  foundations,  due  in  many  cases  to  the  infiltration  of 
the  Nile  overtlow.  The  Greeks  took  greater  pains  with  their 
foundations,  excavating  to  a  considerable  depth  and  in  some 
cases  covering  the  area  thus  laid  bare  with  a  layer  of  char- 

coal or  ashes  several  inches  thick,  upon  which  were  built 
the  footing  courses  of  hard  stone,  carefully  cut  and  laid 
■dry.  The  excellence  of  the  mason-work  of  the  superstruc- 

ture, laid  up  without  mortar  and  doweled,  with  close  joints 
and  deep  bearings,  doubtless  contributed  to  the  stability  of 
the  foundations  by  the  absence  of  unequal  settlings  throwing 
unequal  strains  upon  them.  The  Romans  appear  to  have  been 
the  pioneers  in  the  scientific  engineering  of  foundations,  for 
which  they  excavated  in  most  cases  to  the  rock,  spreading 
the  footings  to  a  wide  bearing  and  laying  them  u]i  in  cut 
masonry  carefully  fitted  and  cemented.  They  made  free 
use  of  concrete  and  hydraulic  cement  made  with  pozziiolana 
or  hydraulic  lime  and  pounded  brick,  and  the  foundations  of 
isolated  piers  were  frequently  consolidated  by  means  of  in- 

verted arches.  They  also  made  use  of  piles  and  employed 
coffer-dams  in  subaqueous  constructions,  in  which  they  dis- 

played great  skill.  According  to  Choisy  (L'art  de  hatir 
<:hez  Us  B)/zantins)  the  principle  of  isolated  or  inde|iendent 
foundations  in  an  elementary  form  was  ap]ilied  in  prejiar- 
ing  the  sul)structure  of  the  Church  of  the  Divine  Wisdom, 
■5:^2  A.  D.  These  foundations  cost  over  .fl.OOO.OOO.  but  having 
for  l.yoO  years  carried  the  massively  vaulted  edifice  without 
failure,  in  spite  of  severe  shocks  of  earthquake,  they  have 
demonstrated  the  wisdom  of  this  heavy  expenditure.  Among 
foundations  of  meilia'val  buildings  those  of  the  leaning 
tower  and  cathedral  at  Pisa  have  perhaps  excited  the  most 
controversy  and  discussion,  one  side  claiming  that  the  in- 

clination of  the  tower  and  of  certain  lines  of  masonry  in 
the  cathedral  walls  was  purely  accidental,  and  due  to  sink- 
age  of  the  foundations,  the  other  that  these  deviations  were 
a  part  of  the  design.  It  is  generally  admitted,  however, 
that  the  piles  under  one  side  of  the  tower  sank  under  the 
imposed  load,  either  gradually  or,  more  probably,  quite  sud- 

denly, when  several  stages  of  the  tower  were  finished,  per- 
haps by  breaking  through  a  more  solid  into  a  softer  stratum, 

and  that  the  diminished  inclination  of  the  upper  stages 
was  an  effort  to  correct  in  part  the  consequent  leaning 

■without  too  abrupt  a  break  in  the  lines.  With  regard  to 
the  cathedral  there  is  more  apparent  evidence  for  intentional 
irregularity,  though  it  is  far  from  conclusive.  Most  of  the 
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media'val  buildings,  both  ecclesiastical  and  secular,  were 
vaulted  structures,  and  consequently  very  heavy,  requiring 

extremely   well  -  built 
foundations.   The  ma- 

jority of  those  whose foundations  have lieen 
examined  are  built  on 

widely  spreading  foot- 
ing courses,  "drawing 

in  "  to  I  he  base  courses 
of  the  walls  .somewhat 
gradually,  and  laid  up 
in  regular  courses  of 
carefully  fitted  mason- 

ry from  a  bed  on  solid 
rock  or  compact  grav- 

el in  most  cases.     The 

jiresence  or  aljsence  of 
a     firm      substratum 
would  in  many  cases 
determine   the    adop- 

tion or  abandonment 

of  a  given  site  for  a 
cathedral   or    church. 
Many    spires,    vaults, 
and  walls  undoubted- 

ly fell  during  the  Mid- 
dle   Ages,    of    which 

mishaps  the  record  is 
lost  or  forgotten,  some 

collapsing  from  inher- 
ent vices  of  construc- 

tion, some  from  insuf- ficient      foundations. 
The  wails  and  piers  of 

Peterborough     Cathe- 
dral,   England,    have 

long  been  seamed  and 
cracked  by  the  failure 
of    the     foundations, 

and  Salisbury  Cathedral  wjis  saved  from  the  ruin  which  men- 
aced it,  owing  to  the  sinking  of  its  foundations  in  the  moist 

.soil,  only  by  their 
being  encased  and 
in  some  cases  un- 
dcrjjinned       with 
concrete,    thereby 
increasing      their 
area  and    exclud- 

ing the     moisture 
from  the  mortar  in 

their  joints.    Mod- 
ern engineers  have 

revolutionized  the 

building  of   foun- 
dations by  the  ap- 

plication    of     the 
open  -  crib       and 
pneumatic  caisson; 
the     development 
of    the    manufac- 

ture   and    use    of 

concrete   and   hy- 
draulic     cement  ; 

the    invention    of 
the  screw  pile  and 
sand-puni])  ;     and 
the    reduction    to 
definite    statistics 
and  formulas  of  an 

ever-increasing  ex- 
perience    in     the building  of  bridges 

— especially       for 
railroads    —    and 
lofty  structures  in 
cities.  For  further 

particulars,       the 
reader  is  referred 
to  the  files  of  the 

various    engineer- 
ing    journals,    to stan<l,s.rd  works  of 

reference  and  text- 

FiG.  24.— Szegedin  bridge  pier.  Longitudinal 
section  of  pile  A.  bell  or  working-chamber 
B.  and  air-locks  C.  D.  used  on  the  bridge  at 
Szegedin  over  the  river  Theiss.  Hungary  : 
A.  water  discharge-pipe  ;  B,  equilibrium 
tubes  of  air-lock  ;  C.  elevation  of  air-lock  ; 
D.  longitudinal  section  of  air-lock  ;  M.  hoist- 

ing-gear in  the  bell  ;  N.  hoisting-gear  for 
air-lock ;  W,  counterpoise  to  compressed  air. 
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books,  such  as  tlie  engineeriiiji  and  architectural  liitiulbooks 

of  Trautwiuc,  Ilaswcll,  and  Kidder;  Kankine's  Cifil  Engi- 
nefn'ni/ ;  Patton's  Practical  Tredtine  oh  Foundations,  and 
Baker's  Miisonr;/ ;  also  to  the  articles  Briuues  and  LtoHT- nousK  in  this  work.  A.  D.  F.  Hamlin. 

Founder  [deriv.  of  founder,  go  lame  <  M.  Fjng.foundren, 
from  O.  Kr.  fondrer  in  effondrer,  fall  in,  sink,  founder,  deriv. 
of  fonder,  fall,  dc^riv,  of  fond,  bottom  <  Lat.  fundus,  bot- 

tom]: an  intlammation  primarily  attaekinfc  the  lamina;  of 

tlic  horse's  foot  (Laminitis).  This  disease  may  follow  over- 
drivinfi.  exposure  to  cold  when  perspirinj;.  overfeediuf;,  or 
giving  food  or  drink  too  soon  after  hard  work;  long-eon- 
tirnied  driving  on  ])avements  or  on  frozen  ground  and  bad 
shoeing  are  fruitful  causes.  The  fore  feet  are  usually  af- 

fected alone,  l)ut  the  fore  legs  and  chest-muscles  sometimes 
share  in  the  disease,  and  these  muscles  undergo  a  sort  of 

atropliy  (chest-founder)  in  consequence  of  its  long  contin- 
uance. The  disease  resembles  rheumatism  in  many  respects. 

Like  that,  its  acute  form  is  attended  by  great  fever  and 
pain.  Bleeding  is  admissible  in  a  young  strong  horse  sud- 

denly foundered.  The  shoes  should  be  taken  off,  the  hoof 
covered  with  a  hot  poultice,  the  stall  littered  heavily,  and 
in  severe  cases  the  horse  slung  up  from  the  floor.  After  the 
acute  stage  is  over  the  horse  should  be  put  to  pasture  if  pos- 
siljle,  and  allowed  to  run  as  long  as  he  can  be  spared,  except 
in  severe  weather,  when  he  should  be  housed.  A  foundered 
horse  can  be  lietected  by  his  mincing  gait,  by  his  resting  his 
fore  foot  upon  the  toe,  by  a  hot  or  contracted  hoof,  and  by 
delicate  signs  recognized  with  difficulty  by  any  except  prac- 

ticed observers.  For  an  established  founder  there  is  no  pos- 
sible cure.     See  Farriery. 

Foundling  Hospitals:  institutions  for  the  reception 
and  support  of  infants  and  children  that  have  been  aban- 

doned by  their  parents  or  guardians.  Such  institutions  are 
maintained  by  government  a|)proi>riations  or  by  private 
or  sectarian  associations.  Children  found  abandoned  are 
known  as  foundlings,  and  the  cause  of  their  desertion  is  in 
most  cases  illegitimate  birth,  though  not  a  few  are  born  in 
wedlock  and  are  abandoned  by  parents  unable  to  provide 
for  them.  The  necessity  of  providing  for  such  children, 
and  restraining  infanticide,  led  to  the  establishment  of 
foundling  institutions  by  most  civilized  nations. 

As  early  as  the  sixth  century  a  species  of  foundling  hos- 
pital existed  at  Treves,  where  a  marble  basin  was  located  in 

front  of  the  cathedral,  in  which  parents  could  deposit  chil- 
dren they  wished  to  abandon,  the  care  of  such  foundlings 

being  given  by  the  bishop  to  members  of  the  church.  In 
Rome  also,  in  the  sixth  century,  public  institutions  existed 
for  the  reee))tion  of  foundlings,  called  by  Justinian  hrepho- 
tniphia,  and  in  the  seventh  century  similar  ones  existed  at 
Anjou  in  France.  One  was  established  at  Milan  in  787  by 
an  arch-priest  named  Datheus,  for  the  object  of  preventing 
infanticide.  In  1070  a  foundling  hospital  was  established 
at  Montpellier,  and  a  second  one  in  1180,  known  as  the  Hos- 

pital of  the  Holy  Ghost,  In  1200  one  was  established  at 
Eisenbeck,  and  in  1313  one  in  Rome.  In  Florence  a  mag- 

nificent one,  the  Spedale  degli  Innocenti.  was  established  in 
1317.  Similar  institutions  were  founded  in  Nuremberg  in 
V-Vil,  in  Paris  in  1:^63,  and  in  Vienna  in  1380.  The  Hotel 
Dieu  of  Lyons,  founded  in  1.533,  w.as  one  of  the  first  in 
France  where  foundlings  were  not  only  received,  but  were 
educated,  and  in  1536  a  similar  one  was  established  by  Fran- 

cis I.  In  Paris  in  1.563  a  foundling  hospital  was  established 
by  the  Church,  and  managed  by  an  association  of  priests. 
In  this  children  received  a  careful  education,  many  of  the 
boys  being  trained  for  the  priesthood.  Recognizing  the  ne- 

cessity of  providing  for  abandoned  infants,  St.  Vincent  de 
Paul  collected  funds  sufficient  to  establish  a  new  foundling 
hospital  in  1640.  In  1670  this  hospital  was  converted  into 
a  public  one  by  Louis  XIV.,  and  subsequently  it  was  en- 

larged. After  1789  the  French  republic  assumed  the  charge 
of  foundlings,  and  in  1793  the  terrorists  declared  them  all 
to  be  enfants  de  la  patrie.  An  imperial  degree  in  1811  con- 

tinued the  arrangement  by  which  foundling  hospitals  had 
become  Government  institutions  and  the  foundlings  children 
of  the  state.  It  further  ordered  the  establishment  of  such 
hospitals  in  each  arrondissement  of  France,  tlic  children  to 
be  kept  in  them  until  six  years  of  age,  when  they  were  to  be 
intrusted  to  respectable  persons,  who  received  a  stipend  for 
their  support  and  education.  This  stipend  is  yearly  reduced 
until  the  children  attain  the  age  of  twelve,  when  the  able- 
bodied  boys  are  plac'ed  at  the  disposal  of  the  Minister  of  the 
Marine,  while  delicate  ones  are  provided  with  suitable  work. 

Prior  to  1811  the  reception  of  foundlings  was  public,  but 
by  the  decree  of  that  year  each  hospital  was  provided  with 
a  turning-box  in  which  the  child  could  secretly  be  deposited. 
In  most  of  the  Roman  Catholic  countries  of  Kurope  the 
same  system  as  t  hat  in  force  in  France  was  adopted,  and  in 
many  of  them  it  still  prevails.  In  Belgium  and  France 
the  turning-boxes  have  been  aljolished  since  1834,  and  tlio 
secret  rece[jtioii  of  foundlings  has  been  declared  illegal  in 
the  latter  country.  Since  1886  children  are  a<imittcd  to  the 
foundling  hospital  at  Paris  under  a  system  which  amounts 
to  indiscriminate  admission,  it  being  possible  to  leave  an 
infant  without  giving  any  particulars  relating  to  it.  The 
same  institution  admits  incorrigible  children,  who  are  called 
nwralement  almndonnis,  in  distinction  from  enfant  asidstes, 
as  those  of  all  other  classes  are  designated.  In  1784  a  large 
foun<lling  hospital  was  established  in  Vienna  by  .Joseph  II. 
In  1763  a  foundling  hospital  was  founded  in  Moscow  by 
Catharine  II.,  being  afterward  greatly  enlarged,  so  as  to  in- 

clude a  lying-in  de])artinent  and  schools.  The  Vospitatelnoi 
Dom  in  St.  Petersburg  was  founded  in  1772,  also  by  Cath- 

arine II.,  as  a  branch  of  the  one  in  Moscow,  and  like  it  has 

since  been  greatly  enlarged,  and  has  a  lying-in  department 
and  a  school.  According  to  the  laws  of  Russia,  all  found- 

lings are  the  property  of  the  Government,  and  the  army  and 
navy  are  largely  recruited  from  this  class.  Owing  to  the 
prevalence  of  the  crime  of  infanticide  in  China,  a  foundling 
hospital  was  established  about  18.56  in  Canton.  In  the  city 
of  Mexico  there  has  long  been  a  cnna  or  foundling  hospital 
maintained  by  private  means,  and  receiving  the  supervision 
of  certain  ladies.  The  infants  are  kept  in  the  institution 
one  month,  and  are  then  sent  to  the  country  or  villages  in 
charge  of  a  nurse,  who  is  responsilile  to  somebody  in  the 
neighborhood.  These  children  after  a  certain  age  are  gen- 

erally adopted  by  respectable  persons.  In  the  foundling 
hospital  in  Rio  de  Janeiro  all  the  male  children  are  appren- 

ticed at  maturity  to  trades,  and  the  girls  are  educated  to 
make  able  and  useful  wives.  The  great  hospital  of  Santo 
Spirito  in  Rome  has  a  foundling  department  capable  of 
holding  3,000  children,  and  farms  out  the  most  of  its  infants. 
At  Naples  the  foundlings  receive  more  attention  than  in 
any  other  Italian  city.  The  Dei  Trovatelliale  Annunziata, 
which  was  founded  in  the  thirteenth  century,  has  a  costly 
educational  establishment  also.  Every  foundling  received 
has  a  number  fastened  around  its  neck  to  aid  in  future  rec- 

ognition. Two  infants  are  given  in  charge  of  one  out-door 
wet-nurse,  and  on  attaining  the  age  of  eighteen  months  are 
intrusted  to  the  nuns  for  further  care.  Every  infant  re- 

ceived in  the  foundling  hospital  of  Florence  is  farmed  out, 
the  wet-nurses  receiving  ten  francs  a  month,  and  a  further 
gratuity  if  they  retain  the  foundlings  until  their  eighteenth 
year.  The  girls  on  being  married  receive  235  francs.  In 
the  Madrid  hospitals  the  infants  are  also  farmed  out  until 
seven  years  of  age,  when  they  are  transferred  to  the  coUege 

of  the  ■'  Forsaken "  (Desamparados)  to  be  educated.  In 
Portugal  the  Santa  Casa  de  Slisericordia  in  Lisbon  contains 
an  immense  foundling  department,  conducted  in  a  manner 
similar  to  those  in  Spain.  The  foundling  hospitals  in  Vi- 

enna and  Lower  Austria  receive  infants  on  the  following 
conditions  :  Declaration  of  the  community  to  which  the  in- 

fant or  mother  belongs,  of  her  religion,  and  proof  of  its  il- 
legitimacy in  case  it  is  to  be  received  permanently.  Ad- 

mission is  free  to  infants  born  in  hospitals.  Admission  is 
granted  to  illegitimate  children  on  payment  of  a  stipend  by 
the  relatives  or  townships  of  the  mothers.  The  institutions 
provide  for  the  children  until  their  tenth  year,  after  which 
their  support  must  be  assumed  by  their  native  village  or 
town.  In  the  Prague  foundling  hospital  the  children  are  only 
kept  a  short  time,  and  are  then  farmed  out  In  the  country, 
only  those  being  kept  in  the  institution  who  are  feeble,  and 
for  whom  nurses  can  not  be  found  outside.  Those  given  in 
charge  to  outside  parties  are  claimed  by  the  institution,  and 
at  their  si.xth  year  receive  a  free  schooling.  At  the  age  of 
ten  years  the  institution  relinquishes  all  claim  to  the  child, 
when  the  village  or  town  of  the  mother  must  provide  for  its- 
support,  or  its  own  mother  may  reclaim  it  on  proving  her 
ability  to  provide  for  it.  In  ̂ Munich  the  following  rules  for 
the  care  of  illegitimate  children  are  strictly  enforced  :  It  is 
a  misdemeanor  to  take  charge  of  such  children  under  eight 
years  of  age  without  ajiproval  of  the  police  authorities,  and 
such  permission  is  refused  unless  the  character,  circum- 

stances, and  locality  of  the  petitioner  are  satisfactory.  The 
infants  given  in  charge  of  nurses  are  first  examined  by  med- 

ical men,  and  no  women  are  allowed  to  receive  foundlings 
to  the  neglect  of  their  own  children.     The  management  of 
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the  London  Foiimllinfr  Ildsiiitiil.wliich  was  founded  in  IT^iO 
by  Capt,.  Thomas  Conini  and  is  not  strictly  speaking  a 
foundling  hospital  ill  all,  is  iis  follows:  The  fjoveraors  meet 
once  a  week  to  receive  petitions  for  the  admission  of  chil- 

dren. A  child  can  lie  received  only  upon  personal  a|iplica- 
tion  of  the  mother,  who  is  ohli.tced  to  state  the  ciri'iimstances 
requiring  her  to  aliaudon  her  child,  and  to  give  her  name, 

residence,  age,  date  of  child's  birlli,  sex,  father's  name  and 
occupation.  Shortly  after  adnnssion  the  infants  are  sent 
into  the  country,  where  they  remain  until  their  fifth  year, 

when  they  are  returned  to  the  institution,  where  they  ai'e 
educated.  At  the  agi;  of  fourteen  the  girls  are  apprenticed 
out  as  domestic  servants  until  the  age  of  twenty.  Tlie  boys 
at  the  age  of  sixteen  are  apprenticed  as  mechanics  until 
they  attain  the  ago  of  twenty-one  years.  In  both  cases 
those  to  whom  they  arc^  apprenticed  are  held  to  a  strict  ac- 

countability for  their  physical  and  moral  wellbeing.  After 
the  termination  of  the  period  of  apprenticeship,  tlie  institii- 
tion  ceases  to  exercise  any  control  over  the  foundlings.  In 
Great  Britain  the  boarding-out  system  for  foundlings  has 
met  with  groat  approval,  but  in  the  U.  S.  it  has  been  the 
occasion  of  much  cruelty,  leading  to  criminal  prosecutions. 
The  advantages  claimed  for  this  method  are  that  the  chil- 

dren are  removed  from  pauperizing  tendencies,  and  are  put 
upon  an  equal  footing  witli  other  children.  It  is  claimed  that 
foundlings  thus  brought  up  have  in  most  instances  become 
good  men  and  women.  In  Scotland  the  boarding-out  system 
has  been  widely  ado|itcd,  and  from  its  marked  success  has 
won  universal  approval.  In  the  U.  S.  the  care  of  foundlings 
in  institutions  is  the  universal  system,  and  most  of  the  larger 
cities  have  their  foundling  hospitals,  either  under  control  of 
and  supported  by  private  and  sectarian  associations,  or  the 
State  and  municipal  government.  The  turning-boxes  or 
cribs  have  been  abolished  almost  wholly.  In  1893  the  gen- 

eral Government,  through  the  census  office,  made  the  first 
attempt  to  gather  statistics  relating  to  foundling  hospitals 
throughout  the  U.  S.  Revised  by  F.  Stuf.ges  Allen. 

Foundry  [also  foundertj,  from  Fr.  fonderie,  deriv.  of 

fondre,  p(5ur,  found,  cast  <  Lat.  fun'dere.  melt,  jiour] :  an 
establishment  for  shaping  metallic  figures  by  pouring  the 
molten  material  into  mollis  in  which  it  cools  and  is  solidi- 

fied. The  operation  is  called  casting  or  founding.  Metal 
casting  was  successfully  practiced  in  ancient  Assyria,  Baby- 

lonia, Phoenicia,  and  Greece,  and  the  Chinese  and  Japanese 
have  long  excelled  in  casting  both  iron  and  bronze.  In 
modern  times  in  more  highly  civilized  lands  easting  has  at- 

tained great  perfection.  Iron-founding,  bra-ss,  bronze,  and 
type  founding  are  special  forms  of  the  art.  Of  especial  im- 

portance is  the  formation  of  the  mold,  within  which,  if  the 
casting  be  hollow,  a  core  is  placed.  The  mold  is  in  general 
formed  of  loam,  molding-sand,  plaster,  or  even,  for  some  ar- 

ticles, of  metal.  For  small  and  nice  objects  pounce,  or  pow- 
dered cuttle-bone,  is  sometimes  used  for  making  the  mold. 

The  core  is  always  of  some  material  which  will  yield  during 
the  contraction  of  the  metal.  Type-foundries  employ  steel 
molds.  (See  Printlvo.)  In  the  iron-foundry  the  metal  is 
generally  melted  in  a  furnace  of  the  form  called  cupola  ; 
coke,  charcoal,  ami  in  the  U.  S.  anthracite,  are  employed 
in  melting  the  iron.  For  many  forms  of  nice  casting,  re- 

quiring clean  edges  and  well-defined  lines,  bog  iron,  which 
is  often  heavily  charged  with  phosphorus,  is  preferred,  since 
it  is  more  perfectly  li(|uid  when  in  a  molten  condition  than 
most  other  kinds  of  iron.  The  variety  of  articles  now  manu- 

factured in  a  foundry  is  very  great.  The  principle  era- 
ployed  in  all  kinds  of  casting  is  very  obvious  and  simple, 
but  the  practical  details  are  very  numerous,  and  can  be 
properly  learned  only  by  experience.  See  Metallurgy  and 
Moulding. 

Fountain  [JI.  Eng.  foim/ayiii',  from  0.  Fr.  fnnfaine,  fon- 
taine  <  Low  Lat.  fonfana.  deriv.  of  Lat.  fans,  fontis,  spring, 
fount] :  an  ontbursting  stream  or  jet  of  water,  especially 
one  artificially  produced,  either  for  use  ordecoration  ;  though 
the  name  is  still  applied  to  historic  natural  springs,  as  of 
Egeria,  Bandusia,  or  Vaucluse.  Decorative  fountains,  prob- 

ably first  used  by  the  Romans,  were  designed  in  great  num- 
bers by  Italian  architects  of  the  Renaissance,  and  have  ever 

since  been  important  features  in  the  adornment  of  parks  and 
squares.  In  some  the  architectural  or  sculptural  treatment 
of  the  basins  is  most  prominent,  in  others  tlie  arrangement 
of  the  jets  and  masses  of  water.  The  Fountain  of  Trevi 
and  the  Acqua  Paola  at  Rome,  the  Cascade  at  Caserta,  the 
Gran<les  Eaux  at  Versailles,  the  fountains  S.  Michel  and 
des  Innocents  at  Paris,  and  the  Triumph  of  the  Republic  at 

Chicago  (1893)  are  conspicuous  examples  of  such  works. 
Drinking-foujitaiiifs  are  provided  for  public  use  in  modern 
cities  by  public  enterprise  or  private  munificence;  in  Ori- 

ental lands  their  erection  is  deemed  an  act  esjiecially  to  bo 
rewarded  in  paradise.  A.  D.  F.  Hamlin. 

Fountain  of  Youth  :  a  mythical  spring  which,  acconling 
to  Indian  stories  of  the  sixteenth  century,  existed  ir]  a  coun- 

try sometimes  called  I'imini;  V\u:  waters,  it  was  said,  had 
the  power  of  healing  the  sick,  restoring  the  aged  to  youth, 
and  conferring  immortality.  The  story  was  current  in  the 
West  Indies  and  parts  of  Central  .America,  and  Biniini  was 
described  as  a  beautiful  island  or  region  toward  the  north. 
The  Spaniards  at  first  supposed  it  to  be  one  of  the  liahamas, 
and  later  Florida,  a  region  near  the  Alississi|)pi.  or  I'ven 
Mexico.  Ponce  de  Leon  sought  for  the  fountain  in  Florida, 
1513  and  1521,  and  it  was  one  of  the  incentives  which  led 

to  the  later  expeditions  of  Narvaez  and  Soto.  Similai-  myths have  been  recorded  in  the  Old  World.  II.  II.  Smith. 

Fouqu^,  foo'ka',  Friedruh  IIeinrich  Karl,  Baron  de  la 
Motte :  poet  and  novelist;  b.  at  Brandenburg,  Germany, 
Feb.  12,  1777.  His  family  was  French,  but  had  emigrated 
to  Prussia  after  the  Revocation  of  the  Edict  of  Nante^.  His 

father  was  a  major-general  in  the  Prussian  army,  and  he 
himself  served  in  the  camjiaigns  of  17!(2  and  WVA.  but  re- 

tired from  the  army,  on  account  of  ill-health,  with  the  rank 
of  major,  and  resided  at  Paris,  at  Halle,  and  on  his  estate 
of  Nennhausen.  He  was  a  very  prolific  writer.  In  1801  he 
published,  under  the  pen-name  Pellegrin,  Dramatische 
Werke.  Sigurd  followed  in  1808;  Undine  was  written  in 
1811;  Corona,  poem,  in  1814;  iJer  Zauberring  {The  Magic 

Ring)  in  1816;  Eginhcird  mid  Emma,  Axa,n'\a,,axiA  Bertrand 
du  O'uesclin,  epic  poem,  in  1821  ;  a  collection  of  his  poems, 
containing  most  of  his  lyrics  and  all  his  dramas,  appeared  in 
five  volumes  1816-27.  A  posthumous  romance,  Abfall  und 
Basse,  was  published  in  1844,  some  Geistliche  Oedichte  in 
1858,  and  Christlieher  Liederschatz  in  1862.  He  belonged 
to  the  Romantic  school,  and  was  at  one  time  extremely  pop- 

ular in  Germany.     D.  in  Berlin,  Jan.  23,  1843. 

Foii(|ii^,  Henri  Auguste,  Baron  de  la  Motte :  Prussian 
general ;  b.  at  The  Hague,  1698 ;  served  in  the  Prussian 
army  against  Charles  XII.  of  Sweden  1715:  acquired  the 
friendship  of  the  Prussian  prince-royal,  afterward  Frederick 
the  Great,  and  received  a  command  from  him  in  1740;  rose 
to  the  rank  of  a  general  (1759)  in  the  wars  of  Frederick; 
was  wounded  and  taken  prisoner  at  the  battle  of  Landschut 
in  1760;  and  died  at  Brandenburg,  May  3,  1774.  His  mem- 

oirs were  published  in  German  (1788). 

Fouquet,  or  Foucquet,  Nicolas,  Viscount  of  Melun  and 
Vaux,  Marquis  of  Belle  Isle:  minister  to  Louis  XIV.;  b.  in 
Paris,  1615 ;  educated  for  the  civil  service  ;  rose  rapidly  in 
the  favor  of  the  court,  and  at  the  age  of  thirty-five  was 
made  procureur-geiieral  to  the  Parliament  of  Paris.  En- 

joying the  favor  of  Cardinal  Mazarin  and  of  Anne  of  Aus- 
tria, the  queen-mother,  he  was  three  years  later  appointed 

superintendent  of  the  finances.  The  treasury  was  then  in  a 
bad  condition,  owing  to  mismanagement,  official  extrava- 

gance, and  the  greed  of  coui'tiers,  and  Fouquet  is  said  to 
have  advanced  money  from  his  private  estate  and  made 
loans  on  his  own  credit  to  supjilement  the  revenues.  But 
as  he  grew  in  power  he  became  indiscreet,  made  an  enemy 
of  Mazarin,  who  thenceforth  determined  on  his  destruction, 
offended  the  king  by  his  lavish  display,  and  above  all  angered 

him  by  his  advaiices  to  the  royal"  mistress.  La  Valliere. When,  on  the  death  of  Mazarin,  Louis  determined  to  be  his 

own  Prime  Minister,  Fouquet,  wishing  to  retain  his  influ- 
ence, exaggerated  the  financial  distress  of  the  Government ; 

but  the  king,  carrying  the  report  to  Colbert,  who  coveted 
the  ministry  of  Finance,  was  made  aware  of  the  falsity  of  the 
figures.  Nothing  was  done,  however,  to  show  Fouquet  that 

he  was  in  disfavor,  for  it  was  the  king's  wish  that  the  arrest 
should  be  postponed  till  Fouquet  had  given  up  the  office  of 
proeureur-general.  which  would  give  him  the  privilege  of  a 
trial  by  the  Parliament.  He  was  accordingly  induced  to 

sell  his" office.  In  the  meanwhile  he  had  bought  the  port  of 
Belle  Isle,  which  he  fortified  at  great  expense,  and  he  had 

built  a  palace  at  Vaux  which  anticipated  the  royal  magnifi- 
cence of  Versailles.  In  Aug.,  1661,  the  king  attended  a  fete 

at  Vaux,  which  had  been  prepared  at  an  enormous  expense. 
But  for  the  intercession  of  Anne  of  Austria  Louis  would 
have  arrested  his  host  in  the  midst  of  the  festivities.  Hardly 
three  weeks  passed,  however,  before  he  was  arrested  at 
Nantes.  Charged  with  malversation  in  office  and  rebellion, 
the  alleged  evidence  of  which  was  procured  mainly  from 
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papers  fmiml  in  liis  palace,  he  was  finally  sent,  to  the  Bas- 
tile.  He  showed  fortitude  in  his  iin|)ris()niiient,  an<l  replied 

with  spii'it  to  his  accusers,  but  the  verdict  was  against  him, 
an<l  he  was  sentenced  to  per|)etiial  hanisliinent  and  confisca- 

tion, a  sentence  wliich  the  kinj;  coniinuted  to  iinprisonineiit 
for  life,  lie  was  cimfined  at  tlie  fortress  of  J'ijjnerol  under 
the  care  of  Saint-Mars,  afterward  the  jailer  of  the  Man  with 
the  Iron  Mask,  with  whom  Fou(iuet  is  sometimes  wrongly 
i<lentified.  lie  wrote  a  number  of  devotional  works  during 

his  imprisonment,  and  died  at  Pignerol,  Mar.  2'i.  1680. 1-'.  M.  t'OLBY. 

Foiuiiiier-Tinville,  -tiih'vt'er.  Antoine  IJuentin:  revolu- tionist; 1).  at  llerouel,  Prance,  1747;  studied  law  in  Paris, 
where  he  became  procureur  (attoriu^y)  to  the  Chiitelet,  an 
office  which  the  ruin  resulting  from  spendthrift  and  licen- 

tious haljits  forced  him  to  sell ;  was  reduced  to  the  extremes 

of  want,  but  secured  a  humble  position  in  the  bureau  of  po- 
lice as  a  reward,  it  is  said,  for  some  flattering  and  common- 

place verses  addressed  to  the  king.  At  the  outbreak  of  the 
itevolution  he  joined  the  violent  faction,  was  conspicuous 
on  the  day  of  the  storming  of  the  Bastile,  and  was  soon  after- 

ward ma<ie  commissaire  of  his  district  (St.-iNIerry).  Danton, 
Bobcspierre,  and  other  prominent  radicals  became  his 
friends,  and  in  the  si)ring  of  179;:i  he  was  ap[)ointed  a  juror 
to  the  revolutionary  tribuiuil,  where  his  effectiveness  in  car- 

rying out  the  will  of  the  connnittee  of  public  safety  caused 
his  advancement  to  the  position  of  director  of  the  jury  and 

then  of  puljlic  prosecutor.  Kegarding  himself  as  an  instru- 
ment of  the  Terror,  "  the  axe  of  the  convention,"  as  he  after- 
ward said,  lie  was  absolutely  pitiless  in  the  administration  of 

his  oflict',  condemning  his  friends  and  patrons  with  the  rest 
and  heeding  neitlier  bribes  nor  entreaties.  He  condemned 
Ijoth  lleljert  and  Danton,  but  did  not  long  survive  Robes- 

pierre. By  order  of  the  convention  he  was  imprisoned  Aug. 
1, 1794,  charged  with  having  caused  the  death  of  a  great  num- 

ber of  persons  witliout  regaril  to  tiie  principles  or  even  the 
forms  of  justice.  Judgment  had  been  passed  on  sixty  or  eighty 
persons  in  the  course  of  three  or  four  hours  without  observ- 

ing the  legal  forms,  and  many  were  sent  to  the  guillotine 
against  whom  no  deposition  had  Ijcen  made.  Fouquier  re- 

plied that  he  was  liut  the  instrument  of  the  convention, 
which,  accordinglv,  was  resjionsible  for  his  acts.  He  was 
guillotined  May  7,  1799.  F.  M.  Colby. 

Foiircroy,  foor'krwaa',  Antoine  Francois,  Comte  de : 
chemist  and  politician;  h.  in  Paris,  Prance,  June  15,  1755; 
became  M.  D.  in  1780;  from  1784  to  1809  was  Professor  of 
Chemistry  at  the  Jardin  du  Roi ;  in  1785  was  admitted  to 
the  Academy  of  Sciences ;  was  a  member  of  the  National 
Convention  in  1793,  and  of  the  Committee  of  Public  Safety 
in  1794;  of  the  Council  of  Ancients  in  1795;  appointed 
Minister  of  Public  Instruction  Sept.  15,  1802.  D.  at  Paris, 
Dec.  10,  1809.  System  of  Chemistry  (11  vols.  8vo)  was  is- 

sued ill  1801,  27i(j  Philosophy  of  Chemistry  in  1792. 

Fourier, foori-a', Francois  IMarie  Charles:  the  founder 
of  the  social  system  called  Fourierism ;  b.  in  Besanyon, 
Prance,  Apr.  9,  1772.  and  educated  in  the  college  of  his  na- 

tive city.  He  liad  both  talent  and  inclination  for  studies, 
especially  for  mathematics,  music,  geography,  and  natural 
history,  but  when  he  was  eighteen  years  old  his  father  put  him 
into  the  office  of  a  merchant  in  Lyons  as  a  clerk,  and  com- 

merce became  his  business  in  life,  very  much  against  his 
will.  In  1793  he  inherited  a  fortune  from  his  father,  but 

lost  it  the  same  year  on  account  of  the  revolutionary  disor- 
ders in  Lyons,  in  which  he  became  entangled.  He  was  im- 

prisoned first  in  Lyons,  then  in  Besan(;on,  and  he  escaped 
only  by  becoming  a  dragoon  in  the  Revolutionary  army. 
Having  been  discharged  from  the  military  service  in  1795 
on  account  of  ill-lu'alth.  he  returned  to  his  commercial  pur- 

suits. He  led  a  very  retired  life,  held  always  inferior  posi- 
tions, and  had  only  miserable  salai'ies.  In  his  few  leisure 

hours  he  wrote  his  books,  and  with  his  scanty  spare  money 
he  published  them.  They  made  no  sensation  ;  they  hardly 
attracted  any  attention,  and  yet  every  single  day  of  his  life, 
on  returning  home  from  his  office,  he  ex|iected  to  find 
some  enthusiastic  millionaire  waiting  for  him,  ready  to  in- 

vest his  millions  in  a  social  experiment  according  to  the 
new  theory.  His  first  book,  Tlieorie  ties  qiKifre  mnuvements 
et  lies  destinees  generales,  was  published  in  1808;  his  second 

and  most  important,  Traite  de  I'association  domestique  ag- 
ricole,  in  1823;  and  a  sort  of  compendium  of  both,  ̂ 'nnrenii monde  iiidiistrifl  et  societnire.  in  1829;  but  they  found  only 
very  few  readers.  It  was  not  till  1881,  when  the  social 
schemes  of  Saint-Simon  and  of  Robert  Owen  were  much  dis- 

cussed, that  Fourier  attractei]  any  attention  for  his  own 

id(uis  by  his  savage  attacks  on  these  two  reformers,  IH'eaea  et 
('liurlatanisme  des  Deux  Secies  Suint-Simon  el  Owen, 
pruinettants  V Association,  et  I'mgres.  l''rom  that  time  sev- 

eral talented  disciples  gathered  around  him — Madame  Cla- 
risse  Vigoreaux,  \  ictor  Considerant,  Cantagrel,  Hcnnequin, 
and  Mennier.  A  monthly  paper,  JjO  I'luilnnye,  was  issued, 
and  later  on  even  a  weekly,  La  di'inocnilie  paeifique.  In 
England  and  tlie  U.  S.  Fourierism  found  warm  adherents 
in  Hugh  Doherty  and  All)ert  Brisbane,  and  practical  exper- 

iments which  had  but  short  life  were  made  both  in  France 
and  America,  the  community  of  Brook  Farm  (q.  v)  being 
the  most  noted  of  these  attemj)ts  in  the  U.  S.  from  the  em- 

inence of  many  of  its  members  and  advocates.  This,  like 
most  of  such  experiments,  proved  a  failure.  Fourier  died  in 
Paris,  Oct.  10,  1837. 

The  negative  side  of  Fourier's  writings,  his  criticism,  is 
very  brilliant.  It  is  bitter,  but  it  is  acute,  often  strikingly 
true,  and  always  full  of  noble  suggestions.  But  the  posi- 

tive side  of  his  system  is  theoretically  a  failure,  and  where 

it  also  has  jji-oved  a  failure  jiractically  the  reason  is  hardly 
that  the  experiments  have  been  made  with  insufficient 
means,  but  that  the  fundamental  idea  is  incompatible  with 
human  nature  and  human  destiny.  Fourier  considers  civil- 

ization in  its  jjresent  form  as  the  root  of  all  vices  and  the 
cause  of  all  miseries;  and  his  views  and  arguments  on  tliis 

point  carry  a  kind  of  conviction  with  them  in  all  their  crit- 
ical details.  But  the  remedy  he  prescribes,  his  ideal  of  a 

new  civilization,  his  social  system,  is  fantastic,  and,  what  is 
worse,  no  remedy  at  all.  Its  speculative  part,  the  founda- 

tion of  the  system  in  the  nature  of  the  universe  and  the  hu- 
man soul,  is  awkward  and  insufficient,  and  its  practical  part, 

the  phalanstery,  where  1,800  people  live,  work,  and  enjoy 
together  in  one  building,  is  a  dream  which  perhaps  would 
do  away  with  much  vice  and  misery,  but  which  certainly 
would  also  do  away  with  much  viilue  and  all  heroism.  In 
order  to  gain  freedom  in  a  comfortable  but  narrow  sense  of 
the  word,  Fourier  cuts  it  off  in  its  large  and  dangerous 
but  inspiring  sense.  In  order  to  secure  to  each  individual 
a  certain  amount  of  enjoyment,  he  cuts  off  from  mankind 
ihe  prospect  of  an  infinite  degree  of  happiness.  In  order 
to  get  rid  of  the  errors,  crimes,  and  horrors  in  which  human 
destiny  is  involved,  he  lowers  this  destiny  to  an  eating, 
drinking,  dancing,  and  sleeping  mediocrity.  He  is  not  at 
war  with  morals  and  religion,  but  he  has  no  use  for  them. 
He  acknowledges  property  as  a  reward  to  labor  and  talent, 
but  does  not  understand  it  as  a  necessary  compliment  to  the 
human  personality.  His  phalanstery  is  the  monastery  of 
the  Middle  Ages  revived.  To  some  people  it  means  an  a.sy- 
lum,  but  to  others  an  iron  cage.  As  a  critical  ferment, 
however,  the  value  of  the  works  of  Fourier  and  his  disciples 
is  considerable.  See  his  complete  works  (6  vols.,  1840-46; 
new  ed.  1870);  also  Victor  Considerant,  Destij\ee  Sociale 

(1835):  VeWn-cin,  Charles  Fourier,  sa  vie  et  so  Theorie  (5th 
ed.  1871).  Revised  by  P.  M.  Colby. 

Fonrier,  Jean  Baptiste  Joseph,  Baron  :  mathematician 
and  natural  philosopher;  ti.  at  Auserre,  France, Mar.  21,1768; 
was  a  moderate  friend  of  the  popular  cause  in  the  Revolution, 
but  was  twice  imprisoned  by  the  ruling  party.  He  was  sub- 
professor  in  the  Polytechnic  School  1794-98;  accompanied 
Bonaparte  to  Egypt  as  savant  in  1798;  was  prefect  of  Isere 
at  Grenoble  Jan.,  1802-15  ;  in  1816  was  admitted  to  the  In- 

stitute, in  1817  to  the  Academy  of  Sciences,  and  to  the 
Academic  Franijaise  in  1837.  Tlie  same  year  he  was  presi- 

dent of  the  council  of  the  Polytechnic  School.  D.  at  Paris 
May  16,  1830.  His  Tlieorie  Analytique  de  la  Chaleur  was 
published  in  1822.  and  he  left  an  Analysis  of  Determinate 
Equations,  published  in  1831. 

Fourier,  Pierre,  known  as  The  Blessed  Peter  Fourier  : 
b.  at  Mireeourt,  in  Lorraine,  Nov.  30,  1565;  became  a  Pre- 
monstratensian  monk,  and  in  1595  parish  priest  of  Jlartain- 
court.  where  he  founded  the  congregation  of  Notre  Dame 

(see  Notre  Dame.  Congregation  of),  or  "Ladies  of  the 
Congregation  " ;  and  soon  after  instituted  a  reform  in  the 
Premonstratensian  order.  D.  at  Gray,  Dee.  9,  1640,  and  was 
beatified  1730. 

Four  Lakes :  a  chain  of  lakes  in  Dane  co..  Wis.,  dis- 
charging their  waters  into  Catfish  river.  They  are  situated 

in  a  beautiful  and  fertile  region.  First  Lake  is  3  miles  long 
and  2  miles  wide.  Second  Lake,  the  next  above,  is  rather 
longer.  Tliird  Lake  (Lake  Monona)  is  6^  miles  long  and  2 
broad.  Fourth  Lake  (Lake  Mendota)  is  the  highest ;  it  is  6 
miles  long  and  4  broad.     Between  the  last  two  lakes  stands 
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Madison,  the  capital  of  the  Statu.  Thoso  lakes  arc  deep, 

fluar,  iind  cold,  and  are  fed  lai-fjely  by  springs. 

Foiiriiet,  foor'na',  Victor:  scientist;  h.  nt  Paris,  May  15, 
1801,  Was  ediu.-atcd  at  I  lie  FiviK.'li  Seluiol  of  Mini's;  fi;rad- 
uatud  doctor  of  science,  and  renden^il  great  services  to 

dynamical  geology,  metallurgy,  and  mineralogy;  demon- 
strated FouriieVs  lam,  establisliing  the  e.\act  order  of  the 

metals  as  regards  their  "  .sulphurability  "  ;  was  an  indus- 
trious meteorologist  and  observer  of  physical  phenomena; 

introduced  great  improvements  in  the  treatment  of  lead 
ores;  was  a  member  of  many  learned  societies,  and  author 
of  numerous  scientific  papers  of  value.  D.  at  Lyons,  Jan. 
8,  1869. 

Fouruier,  Telesphore  :  Canadian  jurist ;  I),  at  St.  Pran- 
Qois  Riviere-du-Sud,  Montmagny,  P.  (^.,  in  1823,  and  edu- 

cated at  Nicolet  College.  He  was  admitted  to  the  bar  in 

1846,  appointed  queen's  counsel  in  1863,  and  has  been  presi- 
dent of  the  general  council  of  the  bar  of  Province  of  Quebec. 

He  was  one  of  the  editors  of  Ln  National  newspaper,  Quebec, 
1856-58,  and  entering  polities  was  Minister  of  Inland  Reve- 

nue 1873-74,  Minister  of  .Justice  1874-75,  and  the  latter  year 

became  Puisne  .Judge  of  the  Supreme  I'ourt  of  Canada.  He 
sat  in  the  Quebec  A'ssembly  1871-73,  and  in  the  Parliament of  Canada  for  a  few  years  preceding  his  elevation  to  the 
bench.     U.  May  10,  1896.  Neil  Macdonald. 
Fourth :  in  music,  an  interval  comprising  four  degrees 

of  the  scale,  or  the  distance,  e.  g.,  from  C  to  P,  D  to  G,  etc. 
Fourths  vary  in  quality  or  compass  according  to  their 
place  on  the  scale,  numbering  from  four  to  six  semitones. 
They  are  regarded  as  threefold — viz.,  the  perfect  containing 
two  whole  tones  and  one  semitone;  the  diminished  or  im- 

perfect, one  whole  tone  and  two  semitones;  and  the  aug- 
mented three  whole  tones;  thus: 

Perfect.  Diminished.  Augmented. 

^^^ 

--ii=Pl 

=3=- 

In  harmony,  the  fourth  is  regarded  as  a  consonance  when 
it  occurs  as  the  complement  of  the  perfect  fifth,  as  in  the 
second  inversion  of  the  triad.  In  other  cases  it  is  treated  as 
an  imperfect  dissonance.     See  Interval. 

Revised  by  Dudley  Buck. 
Fourth  Dimension  :  See  Geometry. 

Fourth  E.state :  a  term  first  bestowed  in  Germany  (vier- 
ter  Stand)  upon  the  people  standing  politically  and  socially 
below  the  Third  Estate  {q.  v.),  or  citizen  class.  From  the 
fourteenth  century  to  the  end  of  the  eighteenth  the  repre- 

sentative assemblies  in  France  were  made  up  of  three  estates  : 
first,  the  clergy ;  second,  the  nobility  ;  and  third,  the  burghers 
or  citizens.  In  the  time  of  the  French  Revolution  of  1789  a 

class  below  that  of  citizens  came  forward  into  great  promi- 
nence ;  and  early  in  the  nineteenth  century  it  became  evident 

that  henceforth  it  must  be  counted  upon  as  a  political  power. 

Louis  Philippe,  the  "  Citizen  King,"  was  regarded  as  the 
personification  of  the  third  estate,  and  his  overthrow  was 
very  largely  brought  about  by  the  stratum  of  society  still 
lower.  Louis  Napoleon,  by  means  of  universal  suffrage, 
established  his  power  mainly  on  the  basis  of  the  fourth 
estate.  Since  the  Revolution  of  1848  the  class  so  denomi- 

nated has  everywhere  received  miu'e  or  less  political  power 
mainly  through  the  general  extension  of  the  suffrage  and 
in  every  modern  government  it  has  become  an  element  of 
growing  importance.  The  fourth  estate  has  strong  feelings 
in  regard  to  great  questions  involving  the  good  of  humanity  ; 
and,  though  incapable  of  nice  discriminations,  it  often  turiis 
the  political  scale  by  the  earnestness  of  its  conviction  and 
the  energy  of  its  action.  To  direct  and  enlighten  its  opinion 
and  action  in  regard  to  great  subjects  is  one  of  the  most  im- 

portant functions  of  the  scholar  and  the  statesman.  To 
direct  its  action  in  regard  to  matters  of  medium  or  sub- 

ordinate importance  is  the  favorite  function  of  the  political 
demagogue.  C.  K.  Adams. 

Fouvput-le-has,  foo'va"ah'lc-baa' :  a  hamlet  of  France; 
departnu'ut  of  Ilaiile-Saone.  In  1800  Cuvier  discovered  in 
three  large  grottoes  situated  in  the  vicinity  a  great  numlier 
of  fossil  bones  of  quadrupeds,  and  in  1827  Thirria  deter- 

mined some  of  these  bones  as  remains  of  the  rhinoceros,  ele- 
phant, hyajna,  and  lion. 

Fowl  [M.  Eng,  fnul.  fuhel.  fiu/el  <  0.  Eng.  fufjnl  :  0.  H. 
Germ,  fot/al  >  jlod.  Germ.  Vof/cl  :  Goth,  fiigln  <  Teuton. 

^fufflox] :  a  word  which,  in  its  original  meaning  as  a  synonym 
of  bird,  is  antiquated  and  nearly  obsolete,  except  as  used  to 

designal-e  domesticated  birds  of  the  sub-class  Cursnres  and 
order  (iiilliiiit'.  'I'liis  order  contains,  besides  the  common 
domestic  fowl  {Gatliis  il()nii;sliciis),y\ui  peacock,  guinea-fowl, 
turkey,  etc.,  all  of  which  are  noticed  under  the  proper  heads. 
There  is  reason  to  believe  that  the  domestic  fowl  is  the  de- 

scendant of  more  than  one  rectognized  species  of  the  genus 
Gallux,  all,  however,  of  Asiatic  origin.  Among  these  are  the 
Oalliifi  i/ii/anleiis,  or  Kiilm  fowl,  a  large  bird  of  India  and 

the  Eastern  ,\rchipehigo  ;  Uitlliis  so?«m!;-«<('/,  a  S|iirited  fowl of  Hindustan  ;  Gullus  (menu,  furcatus,  imt\  bankifa  of  the 
Archipelago,  and  others;  but  there  is  very  good  reason  to 
believe  that  they  are  all  of  one  stock,  sinc<^  the  domestic  fow(. 
like  the  pigeon,  has  a  remarkalile  tendency  to  develoi> 
strongly  marked  varieties  in  breeding. 

The  domestic  fowl  was  well  known  to  the  Greeks;  to  the- 
Romans,  who  regarded  it  as  sacred  to  Mars;  to  the  Egyptians,, 
as  their  wall-paintings  show;  to  the  Etruscans;  and,  as- 
Ciesar  says,  to  the  ancient  Britons  also.  There  are  innu- 

merable breeds  and  varieties,  among  which  may  be  men- 
tioned the  Dorking,  the  game-fowl,  the  black  Spanish,  the 

tall  Chinese  breeds,  the  Polish,  the  Crevecanir,  the  Houdan, 
the  little  Bantams,  the  Leghorn,  etc.  They  are  valued  for 
the  number  and  excellence  of  their  eggs,  and  for  their  flesh, 
which  is  excelled  liy  that  of  no  domestic  bird  except  the 
turkey.  The  breeds  differ  much  in  color,  disposition,  liardi-  « 
ness,  size,  and  fattening  and  laying  qualities. 

The  cock  is  said  to  have  been  the  emblem  of  the  ancient 
Gauls,  though  the  tradition  does  not  rest  on  authority,  and 
is  supposed  to  have  been  a  mere  play  of  words  between  the 
Latin  ijalbis,  a  cock,  and  Gallus,  a  Gaul;  the  cock  was 
placed,  after  the  Revolution,  on  the  ensigns  of  France.  It 

is  introduced  by  B"tists  among  the  emblems  of  our  Lord's 
passion,  in  allusion  to  St.  Peter's  sin.  and  for  the  same  reason 
it  is  St.  Peter's  emblem  as  the  lion  is  the  emblem  of  St. 
Mark.  Among  the  early  Christ  ians  it  was  represented  on 
tombs  as  an  emblem  of  the  resurrection — the  herald  of  light 
after  the  night  of  death  ;  also  as  a  symbol  of  vigilance.  See 
Gallin.e  and  Poultry. 

Fowler,  Charles  Henry,  D.  D.,  LL.  I). :  clergyman;  b. 
in  Burford,  Canada,  Aug.  11,  1837;  removeii  with  liis  parents 
to  the  U.  S.  in  1840;  graduated  at  Genesee  College,  New 
York,  in  1859,  and  studied  at  Garrett  Biblical  Institute, 
Evanston,  111.  In  1861  he  entered  the  Jlethodist  ministry, 
preaching  in  Chicago.  III.,  until  1872,  when  he  was  chosen 
president  of  the  Northwestern  University  at  Evanston,  111. 
Editor  of  Christian  Advocate,  New  York,  1876-80;  appoint- 

ed secretarv  of  the  mission  society  June,  1880;  elected 
bishop  1884. 

FoYvler,  Henry  Hartley,  M.  P.,  P.  C. :  financier  and  pub- 
lic man ;  b.  at  Sundcrhuul,  in  the  county  of  Durham.  Eng- 

land, in  1830 ;  son  of  the  Rev.  Joseph  Fowler,  a  prominent 
Wesleyan  minister;  educated  at  Woodhouse  Grove  School 

and  St.  Saviour's  School,  Southwark ;  mayor  of  \Volver- 
hampton  1863,  which  borough  he  represented  in  Parliament 
1880-85;  Under-Secretary  for  the  Home  Department  1884; 

financial  secretary  of  the  Treasury  in  Jlr.  Gladstone's  min- istry of  1886;  created  privy  councilor  1886;  president  of 

the  local  government  board  in  Mr.  Gladstone's  cabinet 1892.  Mr.  Fowler  has  attained  his  chief  distinction  as  a 
financier. 

Fowler,  Sir  John,  Bart.,  LL.  D.,  K.  C.  M.  G. :  past  presi- 
dent of  the  Institute  of  Civil  Engineers ;  b.  at  Wadsley  Hall, 

Sheffield,  England,  in  1817.  After  completing  his  school 
course  he  became  a  pupil  of  Mr.  J.  To%vlerton  Leather,  a 
well-known  hydraulic  engineer,  and  wasfir.st  employed  upon 

the  Sheffield  'water-works.  Uiion  leaving  Mr.  Leather  he was  assistant  upon  several  lines  of  railway,  among  them  the 
London  and  Brighton  Railway.  He  wastlien  made  resident 
engineer  of  the  Stockton  and  Hartlepool  Railway,  and  after 

its'eompletion  remained  for  two  years  as  general  manager  and 
locomotive  superintendent.  In"  1844,  at  the  age  of  twenty- seven,  he  became  chief  engineer  of  the  Manchester.  Sheffield, 
and  Lincolnshire  lines,  emliracing  very  heavy  work  of  every 

description.  He  then  removed  to  London,  and  was  con- 
tinuously employed  on  important  works  in  Great  Britain 

and  elsewhere.  Mr.  Fowler's  principal  works  are  the  Met- 
ropolitan underground  railways  of  London  and  their  con- 
nections. He  has  built  a  great  number  of  important  railway 

systems,  docks,  river  and  harbor  works,  and  reclamation 
works.  He  was  for  eight  years  consulting  engineer  to  tlio 
Government  of  Egypt,  visiting  that  country  every  year. 
With  his  vounger  associate.  Sir  Benjamin  Baker,  he  com- 

pleted in  1890  the  Forth  bridge,  the  largest  work  of  the  kind 
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yet  constriK'tcd,  ii|)oii  llic  coiiiiilclidii  <i[  vvlii<Oi  hn  was  made 
a  baronet.  In  185r)  ho  was  made  a  coriHiiandcr  of  the  order 

of  SS.  Michael  and  George  "for  iuijiortaiit  services  to  Her 
Majesty's  Government  in  Kg^ypt."  He  became  a  member  of 
the  Institution  of  Civil  Engineers  in  1844,  and  was  president 
in  1806.  Wji.  R.  Hutton. 

Fowler,  Lvttleto.v  :  a  ministc-r  of  the  Methodist  Epis- 
copal Church  South  ;  h.  in  SmKli  City,  Tenn.,  Sept.  13, 1802 ; 

was  licensed  to  preach  in  Kentucky  Sept.  30,  1826.  After 
filling  responsible  stations  in  Kentucky.  Tennessee,  and 
.Maliaina,  lie  went  in  18;i;i  as  missionary  to  Texas,  and  in 
1838  was  nuide  superintendent  of  the  Texas  mission,  which 
extended  all  over  the  republic.  He  was  a  delegate  to  the 
Oeneral  Conference  which  met  in  New  York  in  1844,  and 

■was  a  member  of  the  Louisville  convention  in  1845,  at  which 
the  M.  E.  Church  South  was  organized.  D.  in  Texas,  Jan. 
19,  1846.     He  was  an  clo(iuent  and  a  successful  preacher. 

Revised  by  S.  M.  Jackson. 

Fowler,  Orin:  Congregational  minister;  b.  at  Lebanon, 
Conn.,  July  29.  1791 ;  graduated  at  Yale  1815;  entered  the 
Congregational  minist  ry ;  became  a  missionary  in  the  West ; 
settled  in  1819  as  pastor  at  Plainfleld,  Conn. ;  in  1831  at 
Fall  River.  Mass. ;  often  in  the  State  Legislature  ;  resigned 

•  his  pastoral  charge  in  1848,  and  was  in  Congress  1848-1852  ; 
distinguished  as  a  temperance  and  anti-slavery  orator;  au- 

thor of  a  treatise  on  Bap/ ism  (1835);  Historical  SkeJck  of 
Fall  River  (1841  ;  2d  ed.  Fall  River,  1862).  D.  in  Washing- 

ton, D.  C,  Sept.  3,  18.52. 

Fowler,  Orson  Squire:  phrenologist;  b.  at  Cohocton,  Steu- 
ben CO.,  X.  Y.,  O't.  11,  1809;  graduated  in  1834  at  Amherst 

College,  and  with  his  brother,  L.  N.  Fowler  (b.  June  23. 181 1 ; 
d.  Sept.  2,  1896),  became  widely  known  as  a  lecturer,  and  as 
writer,  editor,  and  publisher  of  books  and  periodicals  upon 
phrenology,  health,  self-culture,  education,  and  social  refoi-m ; 
retired  in  1863  from  his  business  in  New  York :  removed  to 
Boston,  Mass..  and  continued  to  write  and  lecture ;  was  the 
author  of  numerous  well-known  works  upon  the  subjects  in- 

^dicated  above.    D.  near  Sharon  Station,  Conn.,  Aug.  18, 1887. 
Fowler,  Samuel,  M.  D.  ;  b.  near  Newburg,  N.  Y.,  Oct. 

30,  1799;  .studied  medicine  at  Penn  Medical  College  of 
Philadelphia ;  was  licensed  in  1800.  and  began  to  practice 
at  Hamburg.  N.  J. ;  after  a  few  years  removed  to  Frank- 

lin, X.  J.  He  took  an  active  part  in  politics,  representing 
his  county  in  the  upper  branch  of  the  State  Legislature,  aiid 
afterward  his  State  in  the  24th  and  25th  Congresses,  during 
the  administration  of  Gen.  Jackson,  of  whom  he  was  a  warm 
supporter  and  one  of  the  earliest  friends  in  New  Jersey.  As 
a  mineralogist  and  geologist  he  was  regarded  by  men  of  sci- 

ence as  among  the  first  in  the  country ;  was  made  a  member 
of  the  Geological  Society  of  Pennsylvania  and  of  the  New 
York  Lyceum  of  Natural  History ;  an  honorary  member  of 
the  Literary  and  Philosophica>  Society  of  New  Jersey,  and 
corresponding  member  of  the  Academy  of  Natural  Sciences 
of  Philadelphia;  was  also  an  honorary  member  of  the  scien- 

tific societies  of  London  and  Dublin,  and  others.  In  1825  he 

published  in  Silliman'sJiiiinial  of  Science,  vol.  ix..  An  Ac- 
count of  some  Neil'  and  Extraordinary  Minerals  Discov- 

ered in  Warwick,  Orange  co.,  N.  Y. ;  in  1832.  in  the  same 
journal,  vol.  xxi.,  .-In  Account  of  the  Sapphire  and  other 

Minerals  in  Newton  Township,  Sussex  co.,  iV".  J. ;  con- 
tributed to  Gordon's  Oazetteer  and  History  of  Neio  Jersey 

an  article  on  The  Franklinite,  Red  Oxide  of  Zinc,  and  other 
Minerals  found  in  the  Valley  at  the  Foot  of  the  Hamburg 
Mountains ;  also  a  notice  of  the  geology  and  mineralogy 

of  the  same  region,  for  Cleaveland's  Mineralogy.  The  rare 
mineral  fowlerite  was  discovered  by  and  named  for  him,  and 
the  iron  and  zinc  ore  franklinite  is  supposed  to  have  been 
so  called  by  him  ;  he  made  it  known  to  eminent  naturalists 
in  Europe,  and  awakened  an  interest  in  it  which  resulted  in 
its  successful  development  and  manufacture.  D.  at  Frank- 

lin, N.  J.,  Feb.  20,  1844. 

Fowler.  William  Chauncey-  ;  educator  and  author  ;  b.  in 
Clinton,  Conn.,  Sept.  1,  1793;  graduated  at  Yale  in  1816; 
was  tutor  1819-23;  pastor  of  a  Congregational  church  at 
Greenfield.  JIass.,  1825-27;  Professor  of  Chemistry  and 
Natural  History  in  Middleliury  College,  Vermont,  1827-38: 
Professor  of  Rhetoric  and  Oratory  in  Amherst  College  1838- 
43 ;  a  son-in-law  of  Noah  Webster,  and  editor  of  the  Uni- 

versity edition  of  Wel^ster's  Dictionary  (New  York,  1845) ; 
author  of  a  treatise  on  The  English  Language  (1850);  of 
two  English  grammars;  of  The  Sectional  Controrersy 
(1863);  Chuuncey  Memorial  (18.56);  History   of  Durliain. 

Conn.  (Hartford,  Conn.,  1866),  etc.  Resi<led  in  Durham, 
Conn.,  after  1858,  and  there  died  Jan.  15,  1881. 

Fowlerite:  crystallized  rhodonite  from  Franklin,  N.J. 

Fowler's  Solution  [named  from  Dr.  Tliomas  Fowler, 
of  Stafford,  England  (1736-1801).  its  invent<irj :  a  .solution 
of  arsenite  of  potash  in  water,  flavorcil  and  colored  with 
compound  tincture  of  lavender.  Each  fluid  drachm  contains 
the  equivalent  of  half  a  grain  of  arscnious  acid.  The  dose 
is  five  or  ten  drops  once,  twice,  or  thrice  daily.  It  is  used 
in  many  diseases,  especially  skin  diseases  and  malarial 
fevers  and  their  sequeliE,  and  is  sometimes  very  useful  in 

epilepsy  and  neuralgia.  It  is  a  powerful  tonic. 'and  should be  used  oidy  under  the  eye  of  a  competent  jihysician. 

Fox  [M.  Eng.  fox<0.  Eng.  fox:  Mod.  Germ.  Fachs]: 
any  one  of  those  memVjers  of  the  family  Canidm  wliich  are 
externally  distinguished  by  a  slender  muzzle,  vertical  pupil, 
and  an  elongated  bushy  tail.  Several  distinct  genera  are 
thus  confounded  which  differ  from  each  other  in  some  re- 

markable characters.  Of  these  forms  one  genus  (  Vulpes)  is 
common  to  the  entire  northern  liemisphere,  and  has  also 
numerous  representatives  in  Asia  and  Africa.  The  most 
familiar  species  is  the  common  or  red  fox  of  Europe  and 
North  America,  and  embraces  several  varieties,  of  which  the 
most  characteristic  is  the  prairie  or  long-tailed  fox  of  the 
Southwestern  U.  S.  Another  related  species,  of  smaller 
size,  is  the  swift  or  kit  fox  (Vulpes  velox)  of  the  Western 
[irairies.  A  third  congeneric  species  with  strongly  marked 
characters  is  a  native  of  the  Arctic  circle,  and  has  hairy  feet, 
whence  it  is  called  Vulpes  lagopus.  The  genus  Vulpes  is  very 
(doscly  related  to  Canis.  Another  genus  ( Uroryon)  has  much 
external  similarity  to  Vulpes,  but  is  distinguished  from  it  by 
several  very  important  anatomical  characters.  It  is  peculiar 
to  North  America,  and  embraces  a  single  well-determined 
apetnefi  (Urocyon  virgijiianus);  but  there  is  an  insular  and 
tropical  race  which  is  much  smaller,  and  has  been  consid- 

ered as  a  distinct  species,  and  named  Urocyon  Uttoralig. 
Revised  by  F.  A.  Lucas. 

Fox.  Sir  Charles  ;  civil  engineer ;  b.  at  Derby,  England, 
in  1810 ;  urged  by  friends  to  follow  the  medical  profession, 
but  studied  engineering,  and  was  fir.st  employed  by  Erics- 

son. At  the  beginning  of  the  construction  of  the  London 

and  Birmingham  Railway  Company's  line  he  was  appointed its  assistant  engineer  by  Robert  Stephenson,  and  remained 
with  the  company  five  years.  He  drew  the  plans  for  the 
building  called  the  Crystal  Palace,  in  Hyde  Park,  in  which 
the  great  industrial  exhibition  was  held  in  1851.  Construct- 

ed the  Sydenham  Crystal  Palace  and  many  extensive  railway 
and  engineering  works.     D.  June  17,  1874. 

Fox,  Rt.  Hon.  Charles  James  :  English  statesman ;  the 
second  son  of  Henry.  Lord  Holland,  by  Georgiana  Carolina, 
daughter  of  the  Duke  of  Richmond,  a  descendant  of  Charles 
II.:  b.  in  London,  Jan.  24,  1749,  and  educated  at  Eton  and 
at  Hertford  College,  Oxford.  His  father,  the  first  Lord 
Holland,  cherished  an  almost  idolatrous  fondness  for  his 
second  son,  and  he  early  initiated  him  into  many  of  the 
vices  of  the  time,  from  some  of  which  it  afterward  proved 
impossible  for  Charles  James  to  emancipate  himself.  His 
studies  were  often  interrupted.  He  did  not  graduate,  but 
traveled  1766-68  upon  the  Continent,  where  he  acquired  a 
lifelong  fondness  for  Italian  literature.  In  1768  he  took  a 
seat  in  Parliament  for  Midhui'st,  from  which  borough  he  was 
elected  before  he  came  of  age.  In  1770  he  became  a  Junior 
Lord  of  the  Admiralty,  and  in  1773  a  Lord  of  the  Treasury, 
whence  he  was  dismissed  in  1774  by  Lord  North  on  account 
of  his  independent  spirit.  From  this  time  he  stood  by  the 
side  of  Burke  and  the  Liberals,  ami  a.ssailed  with  the  most 
brilliant  and  effective  eloquence  the  administration  of  Lord 
North,  foretelling  the  eventual  defeat  of  the  British  arms  in 
North  America.  In  1780  he  was  cliosen  to  represent  West- 

minster in  Parliament.  In  1782  he  was  Secretary  of  State 
for  Foreign  Affairs  under  the  JIarquis  of  Rockingham,  and 
in  1783  was  Secretary  of  State  in  the  Portland  ministry.  In 
1783  he  introduced  his  India  bill  for  the  relief  o.f  tlie  in- 

habitants of  British  India,  but  the  East  India  Company,  the 
king,  and  the  House  of  Lords  combined  to  defeat  him,  and 
he  resigned.  He  stood  again  for  Westminster,  and  was 
elected,  but  was  unseated  through  the  influence  of  the  min- 

istry. He  entered  Parliament  for  a  Scottish  burgh,  and 
jiunished  the  offending  magistrates  of  Westminster  by  a  suc- 

cessful suit  at  law.  He  now  became  the  jii'ime  leader  of  the 
Liberal  party,  from  which  Burke  was  so  soon  to  secede ; 
joined  heartily  in  the  prosecution  of  Warren  Hastings:  o])- 
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^oscd  witli  all  his  jiowcrf;  the  pnlify  of  T'itt.  in  his  inter- 
ference in  c-imtiiiental  allairs;  suppnVlcil  Willierforee  in  his 

efforts  t'nr  the  abuliticm  of  tlie  slave-traife ;  and  hailed  from 
the  first  the  French  Itevolution  as  tlu^  harbinger  of  a  new 
era  of  freedom.  Between  Napoleon  and  Mr.  Fox  there  was 
a  rantual  respect  which  amounted  almost  to  a  personal 
friendship.  From  17!»7  to  1803  he  absented  himself  from 
Parliament  completely.  In  180()  he  entered  the  ministry  as 
.Secretary  for  Foreign  Affairs,  and  in  a  personal  note  ail- 
dressed  to  Napoleon  offered  jieace,  but  did  not  live  to  see  it 
effected.  D.  at  Chiswick,  Sept.  13.  1806.  Though  liis  life 
was  one  of  great  irregularities,  his  nature  was  generous,  and 
he  endeared  himself  to  all  those  with  whom  he  was  inti- 

mately associated.  To  the  ccjusummate  excellence  of  his 
oratory  Burke,  Mackintosh,  Parr,  Franklin,  and  all  the  best 
critics  of  his  time  bear  the  amplest  testimony.  His  political 
views  were  always  liberal  and  progressive,  always  far  in  ad- 

vance of  his  time.  His  incomplete  Histury  of  the  Reign  of 
James  II.  was  published  in  1808,  and  some  minor  _works, 
besides  six  volumes  of  his  speeches  appeared  in  1815.  See 

Adams's  British  Orations,  vol.  ii.  (1884). 
Revised  by  C.  K.  Adams. 

Fox,  George  :  founder  of  the  Society  of  Friends ;  b.  at 
Drayton-in-the-Clay  (now  Fenny  Drayton),  Leicestershire, 

England,  in  July,  1624:  the  son"  of  pious  Christopher  Fox, 
■weaver,  called  among  his  neighbors  "  Rigliteous  Christer." 
His  parents  were  both  members  of  the  Church  of  England. 
Fox  was  early  bound  apprentice  to  a  shoemaker  and  glazier, 
but  in  1643  abandoned  this  occupation,  and  in  1647-48  be- 

gan itinerant  preaching.  For  this  he  was  repeatedly  ar- 
rested and  Imprisoned  from  1649  to  1666,  Ijut  sulimittcd  as 

•one  ready  to  lay  down  his  life  for  his  faith.  In  16")3  he 
formed  congi'egations  in  Lancashire.  In  166!)  he  married 
Margaret,  widow  of  the  Welsh  judge  Thomas  Fell,  and  in 
1671  visited  America.  At  Barbados,  on  this  journey,  he 
drew  up  a  paper  setting  forth  the  belief  of  the  Friends  as 
to  the  fundamental  doctrines  of  Christianity.  In  Mar.,  1673, 
he  embarked  for  England.  He  was  soon  imprisoned  again 
in  Worcester  jail,  remained  in  confinement  a  year,  and  was 
freed  through  the  influence  of  Sir  Matthew  Hale.  In  1677 
and  16S1  he  visited  the  Friends  in  Holland,  and  established 
monthly,  quarterly,  and  yearly  meetings  there.  He  returned 
to  England,  and  died  in  London.  .Ian.  13,  1690,  having  con- 

tinued his  public  addresses  to  within  a  few  days  of  his  death. 
His  writings  were  published  in  three  vols,  folio — viz. :  1, 
Journal  of  his  Life,  Travels,  etc.  (1694) ;  2,  Collections  of 

many  Select  and  Christian  Epistles,'  Letters,  and  Testi- 
monies written  by  George  Fox  (1698) ;  8,  Gospel  Truth  Dem- 

onstrated in  a  Collection,  of  Doctrinal  Books  given  forth 
by  George  Fox,  containing  Principles  Essential  to  Chris- 

tianity and  Salvation  held  among  the  People  called  Quakers 

(1706).  Consult  Sewell's  History  of  the  Quakers;  the  Life 
by  Marsh  (1848),  by  Janney  (1853),  and  by  Watson  (1860) ; 

C'.  H.  Spurgeon's  George  Fox,  an  address  to  the  Society  of 
Friends,  London  (1866);  Tallack's  George  Fox,  tlie  Friends 
and  the  Early  Baptists  (London,  1868) ;  and  Bickley's 
George  Fox  and  the  Early  Quakers  (London,  1884) ;  and  for 

a  full  account  of  Fox's  writings  and  publications,  .Toseph 
Smith's  Catalogue  of  Friends'  Books,  Barclay's  Apology 
(London,  1678):  and  T.  Evans's  Exposition  of  the  Faith  of 
the  Religious  Society  of  Friends  (Philadelphia,  1838),  for 
the  doctrinal  views  of  Fox  and  the  early  Quakers. 

Fox,  George  L.  :  actor ;  b.  in  Boston,  Mass.,  July  3, 1825. 
He  first  appeared  at  the  Tremont  theater,  Boston,  as  one  of 
the  children  in  the  Hunter  of  ttie  Alps,  for  the  benefit  of 
Charles  Kean.  When  twenty-five  years  old  he  played  in  the 
Demon  of  the  Desert  at  the  National  theater  in  New  York. 
He  entered  the  Union  army  at  the  outbreak  of  the  civil  war, 
and  served  as  a  lieutenant  in  the  Eighth  New  York  Infantry 
at  the  battle  of  Bull  Run.  In  July,  1861,  he  left  the  army, 
and  soon  afterward  became  manager  of  the  Old  Bowery 
theater,  New  York.  In  1867-68  he  made  an  immediate  suc- 

cess in  New  York  as  the  clown  in  the  pantomime  Ilumpty 
Dumpty.  He  continued  to  appear  in  this  part  until  1876. 

when  he  was  stricken  with  paralysis  while  playing  at  Booth's 
theater,  New  York.     D.  at  Cambridge,  Mass.",  Oct.  24.  1877. B.  B.  Vallentine. 

Fox,  Gustavus  Vasa  :  naval  officer ;  b.  at  Saugns.  Mass., 
June  13,1821;  served  in  tlie  navy  1838-56:  entered  Imsi- 
ness;  was  summoned  to  Washington  Feb.,  1861,  and  sent  by 
President  Lincoln  in  command  of  an  expedition  to  relieve 
Fort  Sumter,  which,  crippled  in  advance  by  the  withdrawal 

of  the  Powhatan,  was  a'ole  only  to  bring  off  Maj.  Ander- 

son's command  after  the  surremler.  Made  assistant  Secre- 
tary of  the  Navy,  he  discharged  the  duties  of  that  position 

throughout  the  war  with  great  skill,  tact,  and  unselfishness. 
He  planned  the  capture  of  New  Orleans  and  the  opening  of 
the  jMississippi.  At  the  close  of  the  war  he  was  sent  on  a 
special  mission  to  Russia.  He  afterward  was  in  business  in 
Boston.     D.  at  New  York,  Oct.  29,  1883. 

Fox,  Luke  :  an  English  navigator  who  in  1631  commanded 
an  expedition  in  search  of  a  northwest  passage.  He  discov- 

ered Cumberland  island  and  other  imijortant  points  of  Arc- 
tic America.  In  1635  he  published  an  account  of  Iiis  dis- 

coveries. 

Fox,  William  Johnson:  orator  and  |ioliliea!  writer:  b. 
at  Uggeshall  Farm,  near  Wrentham,  Eiiglan<i,  in  1786.  His 
father  was  a  weaver.  The  boy  gave  early  evidence  of  re- 

markable ability,  and  was  sent  to  Ilomcrton  College,  Hack- 
ney, then  under  the  care  of  Dr.  Pye  Smith,  to  be  educated 

for  the  Christian  ministry  among  the  Independents.  But 
his  opinions  led  him  away  from  that  connection  ;  he  Ijceame 
a  preacher  of  Unitarianism,  till,  departing  still  further  from 
the  accepted  belief,  he  separated  from  all  denominations, 
and  took  an  isolated  position  as  a  rationalist  preacher  in 
South  Chapel,  Finsbury,  London.  Here  he  attracted  atten- 

tion by  the  speculative  boldness  of  his  views,  his  innovations 
on  the  ordinary  customs  of  worship,  and  the  secular  tone  of 
his  discourses.  His  audiences,  tliougli  never  very  numerous, 

were"  composed  of  peojile  remarkable  for  intelligence  and influence  on  the  world  of  mind.  He  was  a  jiowerful  teacher, 
with  a  strong  infusion  of  the  social  agitator.  His  interest 
in  politics  made  him  a  leader  among  the  Liberals.  No  abler 
speaker  addressed  the  meetings  of  tlie  Anti-Corn-Law  League; 
no  abler  writer  took  up  the  pen  for  the  most  extreme  meas- 

ures of  the  "party  of  progress."  His  Letters  of  a  Koru-ich 
Weaver  Boy,  which  were  printed  in  the  newspapers,  did 
powerful  service.  His  Lectures  to  the  Working-classeswere 
widely  read,  and  did  much  to  prepare  the  way  for  i)resent 
movements.  In  1847  Fox  was  elected  to  Parliament  from 

Oldham,  was  defeated  in  1852,  and  re-elected  the  same  year 
to  fill  a  vacancy  caused  by  death.  At  the  general  election 
in  1857  he  was  again  defeated.  D.  in  London,  June  3. 1864. 
The  writings  of  Fox  are  comprehensive  and  vigorous.  Three 
volumes  of  sermons  show  what  he  was  as  a  pul]iit-orator :  a 
book  on  The  Religious  Ideas  shows  the  cast  of  his  jiliilo- 
sophic  thought.  In  religious  belief  he  resembled  the  Trans- cendental Unitarians.  He  was  a  thcist  and  an  idealist.  The 

two  points  of  his  creed  were  "  the  perfection  of  divinity — 
the  immortality  of  humanity."  See  the  memorial  edition  of 
his  works  (13  vols.,  1865-68). 

Foxboroiig:!! :  town;  Norfolk  co.,' Mass.  (for  location  of 
county,  see  map  of  Massachusetts,  ref.  5-1);  on  the  Old 

Colon'y  R.  R. ;  21  miles  S.  W.  of  Boston.  It  has  a  public 
library  and  public  buildings  worth  !f90.00().  a  large  straw- 
hat  and  bonnet  manufactory,  a  granite  quarry,  manufactures 

of  packing-boxes,  boots  and  shoes,  and  machinery,  and  sev- 
eral minor  industries.  Principal  business,  manufacturing. 

Pop.  of  township  (1880)  2,950  ;  (1890)  2,933  ;  (1895)  3,219. 

Fox(e),  or  Fox,  John  :  b.  at  Boston.  Lincolnshire,  Eng- 
land, in  1516;  entered  Oxford  about  1.532;  chosen  a  fellow 

of  Magdalen  College  in  1538;  became  a  Protestant,  and  in 
1545  quietly  resigned  his  fellowship ;  was  tutor  to  the  chil- 

dren of  Sir  Thomas  Lucy,  and  later  (1547-53)  to  those  of 
the  Earl  of  Surrey;  was  ordained  deacon  by  Ridley  15.50; 

fearing  persecution  under  Queen  JMary.  he  fled  to  the  Con- 
tinent in  1534,  and  lived  in  deep  poverty  in  Basel ;  returned 

in  1.559;  became  a  prebendary  of  Sarum  1.563;  and  died  in 

London,  Apr.  18,  1587.  He  is' chiefly  remembered  as  author 
of  the  Acts  and  Monuments  (London.  1563).  known  as  Fox's Book  of  Martyrs :  best  modern  ed.  by  John  Stoughton  (8 vols.,  London,  1877). 

Foxglove :  See  Digitalis. 
Foxhound  :  a  variety  of  the  dog.  bred  principally  in  Great 

Britain  and  Ireland,  aiid  by  its  keenness  of  scent,  speed,  and 

powers  of  endurance,  adapted  to  the  national  sport  of  fox- 
hunting. The  foxhound  is  from  20  to  23  inches  high,  close- 

liaired,  straight-limbed,  \vith  large  thin  ears  and  preferably 
white  clouded  with  black  and  tan.  It  is  said  to  have  been 
produced  by  crosses  between  the  liloodhound,  greyhound, 
and  bulldog,  but  however  this  may  be  the  breed  is  now 
w^ell  established. 

Fox-linnting':  one  of  the  national  sports  of  Great  Brit- 
ain ;  engaged  in  to  some  extent  in  the  U.  S.  The  fox  is 

followed  by  a  pack  of  from  40  to  120  dogs,  and  by  a  large 
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numlKT  cjf  },'i'nllcim.'n  and  Indies  on  liorsclmck.  As  Uicy 
rido  in  tho  cliusc;  (lie  party  ara  undc-  tlic  chargi;  of  a 
master,  the  homids  bcinf^  in  the  tare  of  a  liuntsiiiaii  and 

"  whijipers-in  "  or  whips.  The  bolder  inendjers  of  the  hunt 
lea])  their  horses  over  fences,  gates,  and  hedgerows,  and  all 
fe(d  at  liberty,  when  necessary,  to  rush  headlong  through 
fields  of  grain  an<l  other  growing  crops.  Tlie  fox  is  not  shot, 
but  when  caught  by  the  dogs  the  huntsman  cuts  off  his 
brush  (tail),  fiads  (feet),  and  mask  (face),  which  are  given  as 

trophies  to  those  who  may  be  [jresent,  or  "in  at  the  death," as  it  is  called.  The  flesh  is  cut  up  and  given  to  the  tiogs,  to 
be  devoired  on  the  spot. 

Fox  Indians:  See  Algonquian  Indians. 
Fox  Islands:  Pacifio  Ocean.    See  Aleutian  Islands. 

Fox  Iliver:  a  stream  rising  in  Green  Lake  co.,  Wis. 
Taking  a  S.  and  S.  W.  direction,  it  approaches  to  within  li 
miles  of  the  Wisconsin  river,  with  which  it  is  connected  at 
Portage  City  by  a  canal.  It  then  flows  by  a  circuitous 
course  N.  and  N.  E.  to  Green  Bay,  Wis.,  into  which  it  falls 
at  the  town  of  that  name.  The  navigation  of  this  river  has 
been  improved  by  jetties,  and  a  canal  between  it  and  the 
Wisconsin  forms  the  connecting  link  of  the  great  water- 
route  which  leads  from  the  Mississippi  by  way  of  Wiscon- 

sin river,  the  Upper  Fox,  Lake  Winnebago,  and  Lower  Fox 
river  to  Green  Bay,  and  thence  by  way  of  the  Great  Lakes  to 
tho  Atlantic  Ocean. 

Fox  River:  a  stream  which  rises  in  Waukesha  co..  Wis., 
and  iiows  S.  and  S.  W.,  emptying  into  the  Illinois  river  at 
Ottawa,  111.  It  furnishes  abundant  and  well  ijnproved  wa- 
ter-power. 
Fox  Sliarii,  or  Tlireslior :  the  Alopinx  viilpes.n,  shark 

of  the  Atlantic  and  Pacilic ;  13  to  18'  feet  long,  the  tail 

Fox  sharlc. 

about  as  long  as  the  body.  It  boldly  attacks  the  whale, 
striking  fearful  blows  with  its  tail ;  whence  it  is  called 
thresher.     It  devours  grea*numbers  of  small  fishes. 

Foy,  Maximilien  Skbastien  :  general;  b.  at  Ham, France, 
Feb.  8,  1775;  entered  the  army  in  1791;  served  with  dis- 

tinction in  the  republican  wars;  was  in  Massena's  and  Mo- 
reau's  Swiss  and  German  campaigns,  but  his  known  cold- 

ness toward  Napoleon  tended  to  check  his  promotion.  He 
was  made  a  general  of  division ;  served  at  Waterloo ;  rep- 

resented the  department  of  Aisne  in  the  Chamber  of  Depu- 
ties 1819,  where  he  appeared  in  a  new  rule,  that  of  a  lib- 
eral orator.  D.  at  Paris.  Nov.  28,  182.5.  The  people  sub- 

scribed freely  for  his  children,  whom  he  left  iioor.  He  left 
Speeches  (3  vols.,  1836)  and  History  of  the  Peninsular  War 
(unfinished,  4  vols.,  1837).  C.  H.  Thurber. 

Foyers,  fl'^'rz,  or  Fyers :  a  river  of  Scotland ;  rises  in  the 
jMonaiUeadh  Mountains  in  Inverness-shire,  and  after  run- 

ning 13  miles  N.  falls  into  Loch  Ness.  It  forms  two  falls — 
an  upper  one  of  30  feet,  and  a  lower  one  of  90  feet.  The  lat- 

ter is  one  of  the  finest  in  Great  Britain. 

Foyle :  a  river  of  Ireland  ;  formed  at  LifEord  by  the  junc- 
tion  of  the  Finn  and  the  Jlourne;  after  a  course  of  70  miles 
it  falls  into  Lough  Foyle.  an  inlet  of  the  Atlantic  on  the 
northern  coast  of  Ireland.  It  is  famous  for  its  salmon-fish- 

eries, and  is  navigable  for  vessels  of  600  tons  to  London- 
derry, 4  miles  from  the  Lough. 

Fra  Ang'elleo  :  See  Fiesole,  Fra  Giovannl 

Fractions  [from  0.  Ft.  fraction  <  Ijnt.  frac'lio,  break- 
ing, deriv.  of  fran'ffere,  frac'tiim,  break] :  in  arithmetic,  a fraction  is  one  or  more  of  a  number  of  equal  parts  into  which 

a  unit  or  whole  number  is  divided ;  also,  the  expression  in- 
(liitating  one  or  more  such  parts.  When  the  unit  or  whole 
is  diviiled  into  two  equal  parts,  each  is  a  half;  when  into 
tlirec  equal  parts,  each  is  at/iird;  and  so  on.  Tliuso«('-/if///, 
iiro-l/iin/.i,  four-ninths,  etc.,  are  fractions :  they  may  be  writ- 

ten i,  5,  i,  etc.  A  fraction  consists  of  a  denominator,  which 
shows  how  great  the  parts  are,  and  a  numerator  which  indi- 

cates the  number  of  these  parts.  In  the  fraction  %  (teeiA  Jive- 
sixths)  G  is  the  denominator  and  Ti  is  the  numerator. 

Fractions  are  divided  into  two  classes — valijaror  common 
frartions  and  derinials.  Vulgar  fractions  are  those  in 
which  the  ilenominator  is  expressed;  decimals  are  tho.se  in 
which  the  denominator  is  simjily  indicated.  The  denomi- 

nator of  a  common  fraction  may  be  any  quantity  whatever; 
the  denominator  of  a  decimal  is  always  some  power  of  10. 
The  denominator  of  a  decimal  may  be  written  out  in  full, 
in  which  case  it  is  a  decimal  fraction,  which  tliffers  in  no 
respect  from  a  common  fraction.  See  DiiCiaAL  and  Deci- 

mal Fraction. 
Vulgar  Fractions. — Vulgar  fractions  are  expressed  by 

writing  the  numerator  over  the  denominator,  with  a  line 
between  them,  as  I.  This  is  one  of  the  methods  of  indi- 

cating division  ;  a  fraction  is,  in  fact,  equivalent  to  the  quo- 
tient of  the  numerator  by  the  denominator. 

The  two  parts  of  a  fraction  are  called  terms,  and  accord- 
ing to  their  relative  values  the  fraction  is  said  to  \>e  proper 

or  improper  ;  if  the  numerator  is  less  than  the  denominator, 
the  fraction  is  proper  ;  if  the  numerator  is  greater  than  the 
denominator,  the  fraction  is  improper.  A  proper  fraction 
is  always  less  than  1,  and  an  improper  fraction  is  always 
greater  than  1.  It  may  happen  that  the  terms  of  a  fraction 
are  equal ;  in  this  case  the  expression  is  equal  to  1,  and  is 
fractional  only  in  form. 

Fractions  are  similar  when  they  have  a  common  denomi- 
nator— that  is,  when  they  have  the  same  unit ;  they  are 

dissimilar  when  they  have  different  units.  Thus  ̂   and  ? 
are  similar^-f  and  j  are  dissimilar.  Dissimilar  fractions 
can  be  made  similar  as  follows:  find  the  least  common  mul- 

tiple of  the  denominators  for  a  common  denominator  of  the 
required  fraction  :  divide  this  by  the  denominator  of  each 
fraction,  and  multiply  the  quotient  by  the  corresponding 
numerators  for  the  numerators  of  the  required  fraction. 
This  transformation,  as  well  as  many  others,  depends  on 
the  general  principle  that  we  may  perform  the  same  opera- 

tion on  both  terms  without  changing  the  value  of  the  frac- 
tion. 

Fractional  expressions  are  those  that  contain  a  fraction 
in  any  form.  They  may  be  mixed,  complex,  or  compound. 
A  mixed  fraction,  or  mixed  number,  is  composed  of  an  in- 

tegral and  a  fractional  part,  as  3^,  Sf.  A  complex  fraction 
is  one  in  which  at  least  one  of  the  terms  is  fractional,  as 

-p^>  7^'  -FT-  A  compound  fraction  is  a  fractional  part 5     3i     5f 

of  a  fraction  or  mixed  number,  as  i  of  f,  ̂  of  5^.  Any  one 

of  these  may  be  reduced  to  the  form  of  a  simple  fraction — 
that  is,  to  a  form  in  which  both  terms  are  entire — by  means 
of  the  general  principle  already  given. 

Algebraic  Fractions. — In  algebra  a  fraction  is  any  indi- 
cated quotient  of  two  quantities;  also,  the  expression  by 

which  the  quotient  is  indicated.  A  rational  fraction  is  a 
function  of  a  variable  x,  which  may  be  reduced  to  the  form 

Nx'"  +  N'x" -^  +  .  .  .  A-  K 

Ax-  +  Bx''-'^  +  .  .  .  +  K'' 
If  »(  is  not  less  than  n  the  fraction  may  be  reduced  by 

division  to  the  form 

A-  + 

^"x"-'  +  B"x^-^  -I-  ...  -1-  K" 

A'x"  +  Bx"  - '  + 

+  K' 

in  which  the  entire  part  is  either  a  rational  function  of  x, 
or  a  constant.  The  fractional  part  can  lie  resolved  into 
partial  fractions — that  is,  fractions  whose  denominators  are 
either  binomial  factors  of  the  first  degree  with  respect  to  x, 

or  some  integral  power  of  such  factors — whenever  the  de- 
nominator can  i)e  resolved  into  such  factors.  This  resolu- 

tion is  of  much  use  in  the  integral  calculus.  The  following 
are  the  methods  of  resolving  fractions  of  this  kind  into  par- tial fractions: 

1.  M'hen  the  Binomial  Factors  of  the  Denominator  are 
Real. — Write  the  given  fraction  equal  to  the  sum  of  as 
many  parlial  fractions  as  there  are  units  in  the  highest  ex- 

ponent of  the  variable  in  the  denominator,  whose  numer- 
ators are  constants  to  be  determined,  and  whose  denomina- 

tors are  the  ditferent  powers  of  the  factors  of  the  first  de- 
gree, from  the  ?»">  to  the  1st  inclusive,  to  being  the  number 

of  times  that  any  factor  enters;  then  clear  the  equation  of 
denominators,  and  equate  the  coefficients  of  the  like  powers 
of  the  variable  in  both  members;  from  these  equations  find 
the  values  of  the  constants,  and  substitute  them  in  the  as- 

sumed partial  fractions :  the  resulting  fractions  will  be  the 
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partial  fractioiw  required.     Tims  let  it  be  required  to  sepa- rate the  fraction 
x^  +  x'  +2 

j'  -^2.c^  +  X 

into  partial  fractions.     Tlie  factors  of  (lie  duiinniiiuilor  are 

x(x  +  1)^  and  (x  —  1)'-'.     llenee  by  the  rule 
z»  +  a'  +  2  _A  B  C       .        D  E 

re'  —  'ix'  +  x~  X 
(a;  +  1)2  "•"  a;  +  1  ■•"  (j;  - ■  If^x-V 

Clearing  of  denominators,  and  equating  the  coefficients  of 
like  powers  of  x,  we  obtain  a  set  of  equations  from  which 

we  find  A=z2,  B=-\,  C=  --^,  D  =  T.,  and  E=--. 
Hence 

x^  +  x''  +  2       2  1  1  1  '3 

x^  +  2.t'  +  X  ' 2{x  +  1)2      2(x  +  1)       {X  -  If      A(x  -  r 
2.  W/ien  the  Factors  of  the  Denominators  are,  all  Imayi- 

narij. — In  this  case  we  suppose  the  denominator  to  be  re- 
solved into  factors  of  the  second  degree,  each  of  which, 

when  placed  equal  to  0.  will  give  two  imaginary  roots.  We 
tlien  write  the  given  fraction  equal  to  the  sum  of  as  many 
partial  fractions  as  there  are  single  factors  of  the  second  de- 

gree in  the  denominator,  their  numerators  being  of  the  form 
Mx  +  iV(jl/and  iV  being  constants  to  be  determined),  and 
their  denominators  being  the  different  powers  of  the  factors 
of  the  second  degree  from  tlie  w"'  to  the  1st  inclusive,  m 
being  the  number  of  times  any  factor  is  taken.  We  then 
proceed  as  before. 

Vanishing  Fractions. — A  vanishing  fraction  is  a  fraction 

that  reduces  to  -  for  a  particular  value  of  the  arbitrary 

quantity  that  enters  it.     Thus 

x^  —  a^  {X  -  a){.r  +  a) 

(x  —  a){x^  +  ax  +  a^) 

is  a  vanishing  fraction,  which  reduces  to  -  when  x  =  a;  the 

common  factor  which  produces  this  result  is  x  —  a.  If  we 
strike  out  this  factor,  and  then  make  .;;  =  a,  we  find  for  the 
true  value  of  the  fraction, 

a  +  a       _  2(1  _  2 

a^  +  a"  +  a''  ~  Ba^  ~  3a" 
Revised  by  S.  Newcomb. 

Fracture  [from  0.  Fr.  fracture  <  Lat.  fractit'ra,  deriv. 
ot  fran'gere,  frac'twm,  break]:  (1)  In  mineralogy,  the  appear- ance of  the  fresh  surface  when  a  mineral  breaks,  disclosing 
its  texture,  and  furnishing  a  characteristic  by  which  it  may 
be  identified.  Thus  the  fracture  is  said  to  be  even  when  it 
forms  a  face  or  plane  of  some  extent ;  uneven,  when  the 
surface  is  rough  and  unequal  ;  conchoidal,  or  shell-like,  when 
concave  on  one  side  and  convex  on  the  other ;  splintery, 
when  the  surface  presents  the  appearance  of  numerous  thin- 
edged  scales;  and  hacldij.  when  covered  with  numerous  fine 
sharp  points  or  ine(nialities.  (3)  In  surgery,  the  term  frac- 

ture is  used  to  indicate  a  break,  or  solution  of  continuity, 
occurring  in  osseous  tissue,  or  in  rare  cases  in  cartilaginous 
tissue  partly  ossified.  Tlie  separation,  in  early  life,  of  two 
portions  of  the  same  bone,  held  together  bycartilaginous 
tissue,  is  not  strictly  aecouiited  a  fracture,  biit  is  known  iis 
epiphyseal  separation.  Fractures  may  be  simple,  compound, 
complicated  or  comminuted;  complete  or  incomplete;  ob- 

lique, transverse,  spiral,  or  lonijitudinal.  By  simple  frac- 

ture is  meant  one  in  which  no  wound  exists' admitting  air to  the  seat  of  fracture.  A  compound  fracture  is  one  in 
which  such  a  wound  does  exist.  A  complicated  fracture  is 
one  in  which  some  otiicr  serious  injury  is  inflicted,  at  or 
near  the  site  of  tlie  fracture,  other  than  the  rupture  of  tlic 
osseous  tissue,  or  in  wliich,  from  the  situation  of  the  riqi- 
ture,  the  healing  prowess  can  not  progress  as  favorably  as  is 
usual ;  as  when  a  large  lilood-vessel  or  nerve-trunk  is  torn 
by  the  broken  bone,  or  when  tlie  fracture  extends  into  a 
joint-cavity.  A  comminuted  fracture  is  one  in  which  the 
bone  is  broken  into  several  small  pieces  at  the  point  of 
rupture,  and  is  rarely  ]iroduced  except  by  direct  violence, 
as  by  a  blow  or  crusliing  force.  A  complete  fracture  is  one 
in  which  the  rupture  cxtcmls  tlirough  the  whole  tliickness 
of  the  bone,  while  if  only  a  portion  of  the  fibers  is  broken, 
as  sometimes  happens  in  children,  the  fracture  is  called  in- 

complete, or  the  "  green-stick  fracture "  of  some  writers, 
from  its  resemblance  to  the  fracture  produced  by  bencling 
a  stick  of  green  wood  until  some  of  the  fibers  give  way. 

The  terms  transverse,  oblique,  sjiirol,  and  loiiyiludinal  refer 
to  the  direction  of  the  ru]itiire  in  relation  to  the  long  axis 
of  the  bone,  the  great  majority  of  the  fractures  of  the  long 
bones  belonging  to  the  second  class.  The  term  stellate  is 
applied  to  a  series  of  fractures  radiating  from  a  center,  as 
seen  sometimes  in  fracture  of  tlie  skull  from  a  wound  pro- 

duced by  a  pointed  instrument.  When  the  line  of  fracture 
extends  into  a  joint  it  is  sjiokenof  as  iiitra-articular  ;  when 
its  limits  are  quite  within  those  of  a  joint-cavity  it  is  intra- 

capsular. 
C'au,se.i  of  Fracture. — These  may  be  external,  from  vio- 

lence adequate  to  break  a  normal  bone,  or  internal,  the  bone 
being  too  fragile  to  resist  ordinary  forces.  External  causes 
embrace  direct  violence,  where  the  rupturing  force  is  ap- 

plied opposite  the  point  where  the  bone  breaks  (as  a  blow 
or  crushing  force  which  fractures  the  bone  at  the  point  of 
contact) ;  and  indirect  violence,  where  the  bone  is  bent  be- 

yond the  power  of  its  elasticity  to  restore  itself,  and  gives 
way,  usually  at  some  distance  from  the  point  of  application 
of  the  fracturing  force  (as  when  a  fall  upon  the  shoulder 
fractures  the  collar-bone).  The  skull  and  pelvis  are  some- 

times broken  at  points  more  or  less  opposite  to  that  at 
which  violence  has  been  applied  ;  this  is  known  to  surgeons 
as  fracture  by  contre-covp  (counter  stroke).  Muscular  iorcQ 
is  generally  acknowledged  as  a  cause  of  fractures,  especially 
in  particular  situations — e.  g.  fracture  of  the  point  of  the 
elbow  or  of  the  knee-pan.  The  internal  or  predisposing 

cause  is  a  brittleness  of  the  bones  called  "  fragilitas  ossiuni," 
which  occurs  sometimes  in  early  or  middle  life  as  a  result  of 
disease  (although  it  may  occur  in  those  otherwise  healthy), 
and  almost  universally  in  advanced  life  from  the  prepon- 

derance of  earthy  and  deficiency  of  elastic  matter ;  this  con- 
dition is  also  now  well  known  to  obtain  among  the  insane. 

The  signs  of  fracture  are  pain,  swelling,  and  tenderness 
(loss  of  function)  at  the  point  of  fracture,  change  in  shape 
of  the  limb,  unnatiircd  mobilitij,  false  point  of  motion,  and 
crepitation,  and  the  fact  that  when  the  parts  are  restored  to 
their  proper  position  they  fail  to  remain  there  unless  sup- 

ported, though  any,  or  even  all.  of  these  signs  may  be  ab- 
sent. The  pain  conies  from  laceration  of  some  nerve-fila- 
ments and  pressure  upon  others  by  the  broken  bone,  or  by 

the  blood  escaping  from  torn  vessels,  which  gives  rise  to 
the  swelling  that  occurs  at  first,  the  subsequent  swelling 
being  due  to  products  of  inflammation  or  of  the  repara- 

tive process.  The  change  in  shape  is  due  fiartly  to  this 
swelling,  and  partly  to  displacement  of  the  broken  bones, 
either  by  muscular  action  or  by  movements  of  the  patient. 
The  unnatural  mobility  and  false  point  of  motion  comes  of 
course  from  the  want  of  continuity  of  the  bone,  and  the 
crepitation  is  a  fine  grating  elicited  when  the  ends  of  the 
broken  bone  are  gently  rubbed  together,  anfl  which  may 

be  appreciated  by  the  ear  or  touch.  If  the  fracture  be  im- 
pacted— that  is,  if  the  broken  ends  are  firmly  driven  to- 

gether, as  sometimes  happens — none  of  these  signs  may  be 
present  in  a  marked  degree,  and  some  of  them,  such  as 
crepitation  and  false  motion,  not  at  all. 

Fractures  generally  unite  by  the  deposition  of  bony  ma- 
terial between  and  around  the  broken  ends  of  the  bone, 

forming  an  exception  to  the  rule  that  prevails  for  most 
other  structures,  that  union  after  rupture  is  effected  by 
means  of  fibrous  or  connective  tissue  ;  and  the  reason  is  ap- 

parent, since  fibrous  tissue  does  not  form  a  sufficiently  rigid 
liond  of  union  to  enable  the  bone  to  perform  its  functions, 

as  is  seen  in  cases  of  so-called  "ununited  fracture,"  when 
the  union  is  of  a  fibrous  nature.  The  union  of  a  simple 

fracture  consists  of  two  processes — one  to  accomplish  a  tem- 
porary puriiose,  the  other  for  the  permanent  union  ;  the  for- 

mer to  support  and  bind  together  the  fragments,  while  the 
latter  consolidates  them.  A  few  days  after  the  fracture  the 
bone,  its  periosteum  (membrane  surrounding  the  bone),  and 
the  neighboring  tissues  pour  out  a  quantity  of  plastic  ma- 

terial around  and  between  the  broken  ends,  which,  with  the 
remains  of  the  blood  at  first  effused,  gradually  hardens,  and 
at  the  end  of  the  fourth  to  the  eighth  week  consolidates  the 

fragments.  This  is  called  the  "  provisional  callus."  and  the hardening  process  continues  until  it  is  converted  into  bony 
tissue,  the  plastic  material  effused  between  the  fragments 
is  much  slower  in  ossifying  than  that  which  is  internal  or 
external  to  it ;  and  this,  which  is  destined  to  form  the  per- 

manent bond  of  union,  is  called  the  "  definitive  callus." 
While  the  definitive  callus  is  forming  the  provisional  callus 
is  gradually  being  absorbed  ;  and  finally,  many  months  after 
the  fracture,  the  provisional  callus  entirely  disappears,  and 
the  fragments   are  united  by  the  definitive   callus  alone, 
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which  is  tnu:'  htme  ;  and  the  site  of  the  fracture  may  be  in- 
dicated only  by  a  slif^lit  eniargcment  at  that  point.  Tlie 

union  of  eiimjmund  fnictures  is  entiivly  dilTerent.  In  these 
the  provisional  callus  is  almost  or  quite  absent,  and  the  de- 

finitive callus  is  formed  by  a  process  of  granulation  from 
the  ends  of  the  fragments,  the  granulations  being  gradually 
converted  nito  bony  tissue.  ]t  is  a  process  requiring  several 
months,  or  sometimes  years,  and  is  attended  with  a  greatly 
increased  amount  of  danger  from  exhaustion  througli  long- 
continued  supimratioii  and  absorption  of  purulent  material 
should  such  occur.  The  difTerence  in  the  mode  of  union 
seems  to  be  due  to  the  irritation  produced  by  the  sources  of 
infection  (germs)  convcfyed  by  the  air  to  the  wound. 

Tln^  treatment  of  fractures  consists  essentially  in  restor- 
ing the  fragments  to  their  original  position,  and  hulding 

them  there  Ijy  some  form  of  rigid  apparatus  which  shall  ncjt 
cause  discomfort  or  injury  to  the  patient.  Of  course  gen- 

eral treatment  is  to  be  employed  also  if  the  circumstances 
require ;  but  simple  fracture  in  a  healthy  individual  re- 

quires no  special  medication  or  system  of  dieting,  as  the 
old  modes  of  practice  were  wont  to  inculcate.  Tlie  rigid 
apparatus  used  to  retain  the  fragments  in  their  jjroper 
position  is  called  a  splint,  which  consists  of  two  kinds — pad- 

ded and  molded.  If  the  splints  are  made  of  straight,  in- 
flexible material,  they  can  not  lie  adapted  to  the  irregularities 

of  the  limb  without  more  or  less  ])adding  at  certain  points; 
while  if  made  of  material  which  at  the  time  of  its  applica- 

tion is  soft  and  plialile,  it  may  be  molded  to  the  shape  of 
the  limb,  and,  becoming  hard  and  rigid,  will  serve  to  sup- 

port and  retain  the  fragments.  Splints  of  the  first  variety 
are  made  of  wood,  sheet  iron,  tin,  zinc,  etc.,  while  metal, 
gutta-percha,  felt,  sole  leather,  starch,  soluble  glass,  or 
plaster-of-Paris  are  used  for  the  second  class.  Fractures 
sometimes  fail  to  unite,  and  are  called  ununited  fractures. 

This  may  be  tlie  consequence  of  faulty  position  of  the  frag- 
ments, or  of  something  interposed  between  the  broken  ends, 

impeding  union,  but  it  more  frequently  arises  from  some 
constitutional  defect.  The  location  of  the  fracture  may 

prevent  union,  especially  if  either  fragment  be  poorly  sup- 
plied with  blood,  as  in  certain  fractures  of  the  neck  of  the 

thigh-lione,  which  frequently  unite  only  by  fibrous  tissue. 
Utmnited  fractures  nniy  often  be  made  to  unite  liy  irritat- 

ing the  parts  at  the  site  of  fracture,  as  by  rubbing  the 
bones  together,  drilling  them  by  means  of  a  long  needle,  or 
by  wiring  the  bones  together.  Compound  fractures  need  to 
be  treated  according  to  the  strictest  tenets  of  modern  as- 

eptic surgery,  whose  underlying  principle  is  surgical  clean- 
liness. Their  successful  treatment  depends  in  the  main  upon 

due  appreciation  of  the  fact  that  the  principal  danger  to 
which  they  are  suliject  is  that  from  blood-poisoning  (septi- 
cieraia,  pysemia),  and  that  these  are  due  to  gei'ms  of  putre- 

faction and  disease  (bacteria)  which  infest  the  air,  the  skin, 
common  dressings,  the  clothing,  and  all  the  surroundings. 
Scrupulous  disinfection  of  everything  in  or  about  the  wound, 

including  the  skin,  the  surgeon's  hands  and  instruments, the  dressings,  and  everything  which  may  come  in  contact 
with  the  parts,  is  the  sine  qua  non  of  success.  Under  such 
methods  the  whole  former  treatment  of  these  injuries,  and 
the  results  obtained,  have  been  simply  revolutionized. 

Revised  by  Roswell  Park. 

Fra  Diavolo.  fraa'  de'e-aa'vo-lu  [Ital.,  liter.,  brother  devil  ; 
/)•((,  brother  <  Lat.  fritter  +  diamto,  devil  <  Lat.  dia  bo- 

lus] :  the  Italian  sobriquet  of  Michele  Pezza,  a  Calaljrian 
goatherd;  b.  at  Itri  in  1760.  He  became  successively  a 
stocking-weaver,  a  soldier,  a  monk  (with  the  name  of  Fra 
Angelo),  and  the  leailer  of  a  band  of  atrocious  robbers.  He 

took  service  in  1799  against  the  French,  and  held  a  colonel's 
commission  ;  was  captured  by  the  French  and  hanged  in 
1806  as  a  rol^ljer.  notwithstanding  his  pardon  and  commis- 

sion from  the  King  of  Naples.  The  Fra  Diavolo  of  Auber's 
opera  has  little  or  nothing  in  common  with  the  historical 
character. 

Fraga,  fraa'gita :  town  of  Spain  :  province  of  Huesca,  on 
the  Cinca,  55  miles  S.  E.  of  Iluesca.  in  the  center  of  a  fer- 

tile and  well-cultivated  plain  (see  map  of  Spain,  ref.  13-1). 
It  was  formerly  a  fortress,  and  in  1134  witnessed  a  victo- 

ry of  the  Moors  over  Alfonso  I.  of  Aragon.  Pop.  (1887) 
7,158. 

Fragonard,  fnia'giJnaar',  Alexander  Evariste:  histor- 
ical painter  ;  son  of  Jean  Honore  Pragonard  ;  b.  at  Gras.se, 

France.  Oct,  1780.  Pupil  of  David;  Legion  of  Honor 
1819.  Was  one  of  the  chief  "classicists  of  1830,"  and  a 
sculptor  as  well  as  a  painter.     Frescoes  in  the  Louvre,  Lux- 

embourg Palace,  ami  Versailles  Museum  ;  works  in  mu.seums 
at  Orleans  and  131ois.     D.  in  Paris,  Nov.  10,  1800. W.  A.  C. 

Fragoiiard,  Jeax  IIoxor£  :  genre  and  portrait  painter 
and  engraver;  h.  at  Grasse,  France,  Apr.  5,  1732.  Pu|)il  of 
Chardin  and  Boucher;  Grand  Prix  de  Rome  1752  ;  Ids  work 
forms  a  sort  of  connecting  link  in  the  transition  from  the 
painting  of  the  eighteenth  century  to  the  cla.ssicisin  of  the 
early  part  of  the  nineteenth.  His  pictures  are  in  the  muse- 

ums at  Rouen.  Nantes,  Versailles,  Ijillc.  Amiens,  Nancy, 
Marseilles,  St.  Petersburg,  and  Madrid,  and  in  the  Louvre. 
His  jiicturcs  re-semble  those  of  Boucher  in  suliject,  and  his 
jiortraits  are  freely  and  cleverly  painted.  D.  in  Paris,  Aug. 
32,  1806.  W.  A.  C. 

Franiingham  :  a  township  of  Middlesex  co.,  Mass.,  con- 
lainiiig  three  thriving  villages — Framingham  Center,  South 
Framinuuam  (ij.  v.).  and  Saxonville  (see  map  of  Mas.sachu- 
setts,  ref.  3-H).  Framingham  Center  has  the  oldest  normal 
school  in  North  America,  a  soldiers'  memorial  librarv  build- 

ing, etc.  Pop.  of  township  (1880)  6,235;  (1890)  9,239";  (189.5) 
9,512. 

Fra  Morcale,  fraa'mo-rct-aa'la  [Ital.,  Brother  Montreal, so  called  because  he  was  once  a  brother  in  the  order  of  St. 
John  in  Jerusalem;  but  afterward  lie  left  it  in  disgrace]: 

the  title  of  Montreal  d'Albano,  a  gentleman  of  Provence 
who  distinguished  himself  as  a  condottiere  in  the  service  of 
Louis  I.,  King  of  Hungary,  in  his  Neapolitan  wars  (1347- 
51).  After  the  close  of  the  wars  Montreal  remained  in 
NajJcs  at  the  head  of  a  body  of  brigands,  and  entered  on  a 
course  of  wliolesale  brigandage.  Being  finally  driven  from 
Naples,  he  raised  a  large  company  of  freebooters,  with 
which  he  marched  against  one  and  another  of  the  petty 
rulers  of  Italy.  All  booty  was  divided  among  liis  followers 
according  to  a  fixed  system.  He  became  the  terror  of  Italy, 
and  the  soldiery  flocked  from  every  quarter  to  his  service. 

Bulwer's  picture  of  him  in  Riemi  is  not  exaggerated. 
Sienna  was  forced  to  give  him  provisions  and  free  transit, 
Florence  to  pay  him  28,000  florins,  and  Pisa  16,000.  Mon- 

treal contemplated  the  establishment  of  a  permanent  do- 
minion, perhaps  with  Rome  itself  for  his  ca|)ital.  With  a 

small  force  he  went  to  Rome,  where  he  was  arrested  by 
command  of  Cola  di  Rienzi,  and  beheaded  Aug.  29,  1354. 

Revised  by  C.  H.  Thurber. 

Franc  [(adapted  in  spelling  to  Fr.  franc)  <  M.  Eng. 
frank,  from  O.  Fr.  franc,  deriv.  of  Lat.  Francus,  a  Frank, 
the  coin  at  first  bearing  the  Lat.  inscription  Francorum  rex, 
king  of  the  Franks.  .See  Franks]  :  the  unit  of  account  in 
the  monetary  system  of  France,  adopted  under  the  republic 
in  1795;  also  the  silver  coin  representing  the  same  unit. 
In  the  general  reform  of  French  metrology  which  took  place 
in  the  year  above  mentioned,  the  following  were  the  gov- 

erning ]irinciples :  (1)  to  derive  the  units  of  measnre.weight, 
and  value,  mediately  or  immediately,  from  the  linear  unit 
called  the  meter,  which  is  the  base  on  which  the  wliole 
system  rests ;  (2)  to  derive  the  higher  and  lower  denomina- 

tions in  each  series  from  the  corresponding  unit  by  decimal 
multiplication  and  division.  The  unit  of  capacity  was  de- 

rived innnediately  from  the  basic  unit  of  length  ;  the  unit 
of  weight  from  the  unit  of  capacity  ;  and  the  unit  of  value, 
the  franc,  from  the  unit  of  weight.  (See  Metric  System.) 
The  franc  is  divided  into  10  decimes  and  100  centimes;  the 
denomination  decime  has  fallen  into  disuse,  but  the  old 
division  into  twenty  sous  of  five  centimes  each  is  still  in 
common  use.  The  copper  coins  which  represent  this  value 

are  stamped  "  TJi'-r  centimes."  The  coinage  in  silver  consists 
of  single  francs,  pieces  of  five  and  two  francs,  and  of  fifty 
and  twenty  centimes.  The  gold  coins  are  pieces  of  five 
francs,  ten  francs,  twenty,  fifty,  and  a  hundred  francs.  The 
twenty  francs  are  commonly,  but  not  legally,  called  napo- 

leons. The  co]iper  coins  are  of  ten  centimes,  five  centimes, 
and  a  very  pretty  but  rather  useless  little  piece  of  one  cen- 

time. The  one-centime  pieces  are  hardly  seen  except  at  the 

post-offices. The  monetary  system  of  France  was  adopted  by  Switzer- 
land May  7, 1850,  and  on  Dec.  23. 1865,  a  quadripartite  treaty 

was  entered  into  between  France,  Belgium,  Switzerland,  and 
Italy  known  as  the  Latin  Union  (q.  v.),  which  made  this 
system  common  to  all  those  countries.  Austria  has  assim- 

ilated her  system  to  that  of  France  by  making  her  ten-florin 
piece  equal  to  twenty-five  fi-ancs.  Roumania,  Spain,  Servia, 
Bulgaria,  and  Greece  have  adopted  the  ecjuivalent  of  the 
franc,  though  they  call  it  by  other  names.  The  weight  of 
the  silver  franc  is  five  grammes  =  77^  grains  troy,  its  value 
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being  about  nineteen  cents  U.  S.  money  and  9^d.  English 
money. 

The  name  franc  rliil  not  originate  with  the  monetary 
system  of  ITUo.  It  has  been  in  use  since  the  fourteenth 
century,  and  applied  to  coins  of  very  ditlerent  values  both 
gold  and  silver,  at  different  times.  The  higal  monetary 
unit  in  France  before  the  introduction  of  the  franc  was 
the  lii<re  Tournois  (of  Tours).  It  was  slightly  less  in  value 
than  the  coin  by  which  it  was  superseded,  eighty-one  livres 
being  equal  to  eighty  francs. 

Framjais,  Cap:  See  Cape  Haytien. 

Fraii(;ais,  f ra"an'sa,  Fran(;ois  Louis  :  landscape-painter ; 
b.  at  I'lombieres,  Vosges,  France,  Nov.  17,  1814.  Pupil  of 
Gigoux  and  Corot;  first-class  medals.  Salon,  1848,  Paris  Ex- 

positions, 185.5  and  1867  ;  medals  of  honor,  Paris  Exposition, 
1878,  and  Salon,  1800;  memljer  of  the  Institute  1890;  oth- 
cer  Legion  of  Honor  18(57.  His  i)ictures  are  notable  for  fine 
composition  and  are  truthful  in  effect.  Four  works  are  in 
the  Luxembourg  Gallery,  Paris.     Studio  in  I'aris. W.  A.  C. 

France :  I.  A  republic  of  Western  Europe,  extending  over 

a  space  of  13°  20'  Ion.;  and  from  lat.  4'3"  20'  to  .51°  5'  N. It  is  bounded  N.  by  the  North  Sea,  the  Strait  of  Dover,  and 
the  English  Channel,  which  separates  it  from  England ;  W. 
by  the  Atlantic  Ocean  ;  S.  by  the  Pyrenees,  which  separate 
it  from  Spain ;  S.  E.  by  the  Mediterranean ;  and  E.  by  the 
Alps.  The  greatest  extension  of  the  country  from  N.  to  S.  is 
600-6  miles,  from  E.  to  W.  550  miles;  the  greatest  diagonal, 
from  Finistere  to  Mentone,  is  668  miles.  Its  area  is  304,003 
S(i.  miles  (Corsica  included),  or  about  T^th  part  of  Europe 
and  j^th  part  of  the  land-surface  of  the  earth. 
Annexed  to  Prance  are  Corsica  and  Algeria,  the  latter 

comprising  a  large  territory  .S.  of  the  Mediterranean,  with 
an  area  of  357,4.50  .sq.  miles,  of  which  al)Out  166,000  are 
actually  occupied.  The  colonies  of  France  are  increasing 
rapidly.  France  possesses  in  Africa,  besides  Algeria,  the 
protectorate  of  Tunis  (about  45,000  sq.  miles),  Senegal,  with 
the  French  Sudan,  French  Guinea  or  Rivieres  du  Sud,  with 
the  protectorate  of  Futa-Djallon,  the  Ivory  Coast  (Grand 
Bassam,  Assinie,  etc.),  with  the  protectorate  over  the  Kong 
country,  the  settlements  on  the  Slave  Coast  (\Vhydah,Koto- 
nou,  Porto  Novo),  with  the  protectorate  of  Dahomey,  French 
Congo,  Madagascar  (with  its  islands),  which  was  made  a 
colony  in  the  year  1896,  as  well  as  Mayotte  and  the  Comoro 
Isles,  Reunion,  and  Obok  at  the  entrance  to  the  Red  Sea;  in 
Asia,  the  five  cities  of  Mahe,  Karikal,  Pondicherry,  Yaiuion, 
and  Chandernagore  in  Hindustan;  in  Indo-China,  Cochin- 
China,  Tonquin,  with  the  protectorate  of  Annani  and  Cam- 

bodia; in  Oceanica,  New  Caledonia  and  dependencies,  the 
Jlarquesas,  the  Society  islands  (under  French  protection), 
etc.;  in  South  America,  French  Guiana;  and  in  tlie  West 
Indies,  Martinique  and  Guadeloupe,  to  which  must  be  added 
two  small  islands,  St.  Pierre  and  Miquelon,  situated  S.  of 
Newfoundland.  The  total  area  of  the  territories  belonging 
to  and  protected  by  France  is  2,814,988  sq.  miles,  witii  30,- 
520,293  inhabitants. 

II.  Physical  Geooraphy.  1.  JTie  Surface. — The  svirface 
of  France,  considered  in  general,  presents  a  plane,  gently 
inclined  from  S.  W.  to  N.  W. ;  that  is,  from  the  Alps  and 
the  Pyrenees  to  the  Atlantic  Ocean.  To  the  E.  this  plane 
is  cut  by  the  valley  of  the  Rhone,  on  whose  western  side  rise 
the  Cevennes,  from  which  the  waters  of  the  three  great  basins 
of  France  flow  in  an  almost  parallel  direction.  Thus  the 
orographic  system  of  the  country  is  composed  of — 1,  an 
outer  belt  of  chains,  comprising  the  Vosges,  Jura,  Al])s,  and 
Pyrenees ;  3,  an  inner  belt,  comprising  the  Cevennes  and 
their  continuations;  and  3,  the  ramifieations  issuing  from 
the  Cevennes,  and  comprising  the  group  or  central  ))lateau 
separating  the  basins  of  the  rivers  which  flow  to  the  Atlantic. 

The  Vosges  stretch  from  N.  to  S.,  parallel  with  the  Rhine, 
for  a  length  of  161  miles.  Their  summits  are  rounded  and 
generally  covered  with  turf;  now  and  then  the  rock  juts 
through.  Their  sides  are  clad  with  magnificent  forests  of 
beech  and  fir.  The  southern  ]iart  of  the  Vosffes  is  the  high- 

est ;  its  average  elevation  is  3,380  feet ;  the  highest  peaks  are 
the  Ballon  de  Quebwiller  (4,680  feet)  and  the  Ballon  d'Alsace 
(4,100  feet).  The  northern  part,  from  the  neck  of  Saverne  to 
the  group  of  the  Palatinate,  rises  hardly  more  than  1.968 
feet ;  the  jirincipal  passes  of  this  chain  are  those  of  Saverne, 
Ste.-Marie-aux-Mines,  Bussang,  and  the  incturesque  Schlueht. 
The  Vosges  are  separated  from  the  .Jura  Mountains  liy  the 
pass  of  Belfort,  which  forms  one  of  the  principal  thorough- 

fares across  the  French  frontier. 

The  Jura  Mnuntains  are  jirincipally  cimiposed  of  lime- 
stone, called  .Jurassic.  Instead  of  rounded  summits  there 

are  long,  parallel  ridges,  which  support  thre(!  galleries  of 
plateaus.  The  general  direction  of  llicse  ridges  is  a  curve 
concentric  with  the  general  curve  of  the  Aljis,  and  on  the 
line  of  this  curve  are  found  the  depressions  of  the  lakes  of 
Leman,  Neuchatel,  and  Bienne.  Tlut  .lura  group  rises  from 
France  toward  Switzerland;  its  highest  peaks  are  the  Cret 
de  la  Neige  (5,6.56  feet),  the  Reculet  (5,630  feet),  Mont  Tendre 
(5,518  feet),  and  the  Dole  (5,514  feet) ;  its  length,  from  the 
Rhone  to  the  Rhine,  is  186  miles. 

The  Alps,  which  form  the  great  arc  of  a  circle,  surround 
Northern  Italy  on  three  sides.  The  French  |iart  has  a  length 
of  about  279  miles,  and  consists  of  the  Pennine,  Graian, 
Cottian,  and  Maritime  Alps.  The  Pennine  Alps  extend  from 
St.  Gothard  to  Mont  Blane,  whose  highest  peak,  white  with 
snow,  rises  15,776  feet,  and  surpasses  all  other  mountains  in 
Europe,  not  only  in  height,  but  also  in  beauty.  The  Graian 
Alps  contain  the  Little  St.  Bernard  and  terminate  at  the 

road  of  Mont  Cenis,  which  foi-meily  was  the  principal  pas- 
sage across  the  Alps,  but  which  has  been  superseded  by  the 

tunnel  through  Jlont  Cenis.  The  Cottian  Alps  extend  to 
the  pyramid  of  Jlont  Viso  (12.585  feet),  and  form  an  acute 
angle,  at  whose  head  stands  Mont  Thalior  (10..535  feet).  The 
Maritime  Alps  terminate  at  Col  di  Teiida.  after  describing 
a  large  arc,  with  the  concavity  toward  Italy. 

Toward  Italy  the  slopes  of  the  Alps  are  abrupt.  In  France 

they  project  long  and  powerful  arms  toward  the  Rhone — 
namely,  the  Alps  of  Valais,  whose  nucleus  is  formed  by  the 
Buet ;  the  Alps  of  Faucigny  and  Chablais;  the  Alps  of  Sa- 

voy, with  the  beautiful  group  of  the  Great  Chartreuse ;  the 
Alps  of  Dauphine,  which  communicate  with  the  Pelvoux 
and  its  immense  glaciers,  whose  highest  peak  is  called,  quite 

poetically,  La  Barre-des-Ecrins  (13,457  feet),  and  w-ith  I)e- 
voluy,  a  dull  and  gloomy  group;  the  Alps  of  La  Mauri- 
enne ;  and  finally  tlie  Al]is  of  Provence,  which  contain 
Mont  Ventoux  in  the  N.,  the  mountains  of  Les  Maures, 

with  their  jjine-covered  summits,  and  those  of  L'Esterel. 
The  Pyrenees  are  inferior  to  the  Alps  in  height,  extent, 

and  aspect.  They  extend  from  W.  to  E.,  and  to  the  N.  a 
regular  series  of  buttresses  and  vales  jiroject.  The  princi- 
]ial  peaks  are,  in  the  eastern  Pyrenees,  Canigou  (9,137  feet) 

and  the  Pigne  d'Estats  (10.302  "feet) :  in  the  central  Pyre- nees, Pic  de  Carlitte  (10.203  feet),  Cvlindre  du  Jlarbore 

(9,861  feet),  Nethou  (11.168  feet),  the  "highest  peak  in  the whole  chain,  Mont  Perdu  (10,995  feet),  and  the  Pic  du  Jlidi 

de  Bigorre  (9,436  feet) ;  and  in  the  western  Pyrenees,  Vigne- 
male  (10.830  feet)  and  Pic  du  Midi  d'Ossau  (9,734  feet). 
The  principal  passes  from  E.  to  W.  are  the  Perthus,  the  Col 

du  Pla'  de  Beret,  and  the  Somport. 
The  main  body  of  the  Pyrenees,  composed  of  granite, 

schist,  and  limestone,  extends  over  a  length  of  217  miles, 
and  has  a  breadth  of  63  miles  in  the  center,  and  of  31  miles 
at  the  extremities.  Prom  the  center  proceed  the  long  ranges 
of  hills  which  separate  the  valleys  of  the  Gaves.  Prom  the 
Pic  de  Carlitte  issue  two  secondary  chains,  the  Corbieres,  of 
which  the  southern  is  high,  pointed,  and  granitic,  and  the 
northern  flat  and  calcareous.  This  chain  is  continued  by 
tlie  Cevennes,  which  begin  at  the  neck  of  Naurouze  and 
extend  over  a  length  of  395  miles.  They  are  divided  into 
the  southern  Cevennes,  which  are  rocky  and  granitic  chains 

whose  principal  peak  is  L'Aigoual  (5,139  feet) ;  the  central 
Cevennes,  which  comprise  the  mountains  of  Gevaudan  and 
Vivarais,  and  whose  most  remarkable  peaks  are  the  Gerbier 
de  Jonc  (5.131  feet),  the  Mezene  (5,820  feet),  and  the  Lozere 
(.5,584  feet) ;  and  finally  the  northern  Cevennes,  which  again 
are  subdivided  into  the  mountains  of  Lyonnais,  Beaujolais, 
and  Charolais,  which  fall  to  an  average  of  1,804  feet. 

To  the  N.  the  Cevennes  are  continued  by  the  C6te-d"0r, 
which  produces  the  finest  wine  in  Prance,  the  plateau  of 
Langres,  and  the  Paucilles  Jlountains,  which  communicate 
with  the  Vosges.  N.  of  the  Paucilles  Jlountains  extend 

the  plateaus  of  Lorraine,  L'Argonne.  with  its  famous  de- files, and  the  Ardennes,  covered  with  forests  and  deeply 

cut  by  the  streams  which  traverse  them.  Between  the  Ar- 
dennes and  the  sea  stretch  the  plains  of  Flanders  and  the 

fertile  and  well-cultiviited  plains  of  Artois  and  Picardy, 
which  are  continued  to  the  sea  bv  the  plains  of  Caux. 

To  the  W.  of  Cote-d'Or.  whose  average  height  is  1.640 
feet,  is  found  a  small  granitic  group,  from  2,634  to  2,952  feet 
high,  called  Morvan ;  on  account  of  its  strategical  position 
it  is  considered  the  citadel  of  France.  Still  more  westerly, 
and  N.  of  the  Loire,  stretches  the  immense  plain  of  the 
Beauce,  the  vast  granary  of  France.    Between  the  Beauce 
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and  Fiiiistere  are  tlio  lieiKlits  o(  Porche  iiiid  Maine,  about 

l,:iia  fVft  liisli-  f''"'"  wliii-li  a  double  ;;i'uiiitio  range  trav- 
erses Hrittany  from  E.  to  W.  N.  of  Maitie  are  the  graceful 

and  fertile  hills  of  Lower  N'orniaiidy,  and  finally  the  penin- 
sula of  Cotentin,  tcrniinaling  in  Cape  de  la  Hague  and  the 

liigli  hills  inclosing  Cherbourg. 
l5et\v(!en  the  Loire  and  the  Garonne  arc  the  remarkable 

summits  of  the  central  group  which  in  remote  ages  sep- 
arated the  gulf  of  the  .Seine  from  that  of  the  Garonne. 

This  group  comprises  very  different  chains;  the  granitic 
mass  of  the  Margeride,  froni  ;i,608  to  n.'UH  feet  high;  the 
mountains  of  Auvergne,  whose  highest  peak  is  the  Plomb 
du  Cautal  (6,094  feet),  an  old  volcano,  and  in  the  ceider 

the  groups  of  Ci'zallier  and  Mont  iJore,  which  contain  the 
Puy  dc  Saney  (6.186  feel),  the  highest  peak  in  Central  and 
Northern  France,  and  whi<'h  project  toward  tlu^  N.  W.,  a 
granitic  spur,  the  mountains  of  Lower  Auvergne,  and  to- 

ward the  N.  the  chain  of  the  Puys,  a  curious  line  of  old, 
extinct  volcanoes,  now  covered  with  verdure,  but  whose 
craters  are  still  distinguishable,  as  are  also  the  unniense 
streams  of  lava,  which  in  the  country  itself  are  called 

cheires.  Puy  de  Dome  (4,80.5  feet)  aiul  Puy  de  Pai'iou  are 
the  most  remarkaljle  of  these  volcanoes — the  one  on  ac- 

count of  its  height,  the  other  on  account  of  its  form.  With 
the  mountains  of  Lower  Auvergne  connect  the  granitic 
mountains  of  Limousin,  which  attain  their  greatest  height 
in  Mont  de  Meymac  (3,207  feet)  and  Mont  Odouze  (3,129 
feet),  and  which  from  that  point  slope  down  through  the 
sterile  plateau  of  Millevaches  to  Mont  .largeau  (3,116  feet). 
The  central  grou|i  contains  several  secondary  ridges;  to  the 
N.,  a  chain  whose  elevaticm  seldom  surpasses  3,280  feet, 
though  in  a  few  points  it  reaches  5,248  feet.  It  is  divided 
into  the  mountains  of  Velay  (basaltic),  Forez  (granitic),  and 
Madeleine  (porphyritic),  and  rnns  off  from  the  mountains  of 
Vivarais,  forming  a  high  barrier  between  the  Loire  and  the 
AUier.  To  the  N.  W.  the  granitic  mountains  of  La  Marche 
communicate  with  Mont  Odouze.  To  the  S.,  and  detaching 
itself  from  the  chain  at  Mont  Lozere,  stretches  the  vast 
region  of  the  Gausses,  high  calcareous  plateaus  deeply  cut 
by  the  valleys  of  the  Tarn,  Lot,  and  Aveyron.  These  pla- 

teaus comprise  nearly  the  whole  of  the  old  province  of 
Bouergue.  To  the  S..  finally,  are  the  mountains  of  Aubrac, 
a  granitic  group  slightly  connected  with  the  mountains  of 
Mai'geride. 

Corsica  is  traversed  from  N.  to  S.  by  a  chain  of  high 
mountains  whose  most  elevated  summit  is  Monte  Cinto 

(8,888  feet). 
2.  Hiidrngraphy. — The  flowing  waters  form  in  France 

seven  principal  basins — namely,  those  of  the  Seine,  Loire, 
Garonne,  Rhine,  Maas,  Scheldt,  and  Rhone.  In  the  first 
three  basins  the  water  runs  toward  the  N.  W.,  to  the  Eng- 

lish Channel  and  the  Bay  of  Biscay ;  in  the  next  three  it 
runs  northward  to  the  North  Sea,  and  in  the  basin  of  the 
Rhone  it  runs  S. 

France  possesses  more  than  200  streams  fit  for  navigation. 
Their  length,  as  far  as  utilized,  is  6,200  miles,  of  which  .5,500 
are  used  for  navigation.  The  princijial  rivers  in  the  hatiin 
of  the  Sfine  are  the  Seine,  which  waters  Paris,  Rouen,  and 
Havre,  where  it  forms  a  vast  estuary,  and  its  affluents — 
to  the  right,  the  Aube,  JIarne,  and  Oise.  with  its  feeder  the 
Aisne ;  and  to  the  left,  the  Yonne  and  the  Enre.  Among 
the  secondary  basins  belonging  to  that  of  the  Seine  are  those 
of  the  Sounne  and  the  Orne.  In  the  bariiri  of  the  Loire  flow 
the  Loire,  which  psisses  by  Nevers,  (Orleans,  Blois,  Tours, 
Nantes,  and  St.-Nazaire,  and  its  affluents — from  the  right, 
the  Maine:  and  from  the  left,  the  Allier,  Cher,  Indre,  and 
Vienne.  The  Vilaine  forms  a  secondary  basin,  and  becomes 
navigable  <at  Rennes.  In  the  basin  of  the  Garonne  the 

Garonne,  after  its  jtmction  with  its  pi-incipal  alfluent.  the 
Dordogne,  forms  the  Gironde,  on  which  stands  Bordeaux. 
Its  principal  tributaries,  the  Tarn,  Lot,  and  Dordogne,  join 
it  on  the  right.  To  this  basin  belong  the  Charente  and  the 
Adour,  the  latter  passing  by  Tarbes  and  Bayonne.  Iti  the 
basin  of  the  Scheldt  are  the  Scheldt  and  its  affluent,  the 
Scarpe.  In  the  basin  of  the  Maas,  the  Maas,  which  in 
Prance  is  called  the,  Meuse,  receives  at  Namur,  from  the 
left,  the  Sandire.  In  the  basin  of  the  Rhine,  the  Rhine  is 
navigable  from  Basel  to  the  sea,  and  runs  through  .Strass- 
burg,  Mainz,  Cobleutz,  and  Cologne.  Its  principal  affluent, 
the  Moselle,  waters  Metz,  and  receives  the  Meurthe,  which 
passes  through  Nancy.  In  the  basin  of  the  Rhone,  the 
Rhone  ti'averses  Lake  Lemau  and  waters  (icneva  and  Ijyons  ; 

■  receives  from  the  right  the  Saone ;  and  then  proceeds  toward the  Mediterranean,  where  it  forms  its  vast  marshy  delta.    S. 

of  Lyons  its  principal  affluents  are  the  Isere,  Drome,  and 
Durance,  whicli  carrv  to  it  nearly  all  the  water  flowing  into 
France  from  the  Alps.  To  the  same  system  belong  the 

basins  of  the  V'ar  and  the  Ande. 
The  coast  of  the  North  Sea  is  low,  (jarlly  marshy,  and, 

down  to  the  mouth  of  the  Somme,  bonlered  with  a  line  of 

dunes,  broken  oidy  by  Cape  tiris-Nez,  which  fcjrms  the  near- 
est approach  to  Englami.  Along  the  English  Channel  the 

coast  of  Normandy  is  bordered  by  cliffs  which,  cut  and 
beaten  in  every  direction  by  the  sea,  rise  to  the  height  of 
820  feet,  and  extend  to  Cape  de  la  Ileve,  W.  of  which  the 
coa.st  opens  to  the  estuary  and  bay  of  the  Seine.  Then  fol- 

lows a  line  of  low  and  dangerfius  rocks  and  the  sandy  and 
marshy  estuary  of  t^arentan,  which  touches  the  peninsula  of 
Cotentin.  This  peninsula,  flat  in  its  southern  part,  rises  to 
the  N.  between  the  points  of  BarHeur  and  La  Hague,  where 
its  coast  attains  a  height  of  492  feet.  In  the  angle  formed 
by  the  peninsula  and  the  northern  coast  of  Pinistere  lies  the 
bay  of  Mt.  St.  Michel,  remarkable  for  the  exceptional  height 
of  its  tides  (49  feet),  and  defended  on  the  N.  by  the  Chan- 

nel Islands.  The  passage  between  these  islands  and  the  coast 
is  very  dangerous  to  navigate.  The  whole  northern  coast  of 
Finistere  is  strewn  with  dangerous  reefs  exten<iing  to  Point 
St.  Mathieu,  which  forms  the  extremity  of  Brittany.  At 
this  point  the  coast  suddenly  retreats,  and  forms  the  vast 
roadstead  at  the  head  of  which  stands  the  naval  port  of 
Brest.  From  Brest  to  Lorient,  also  a  naval  port,  the  coast 
is  lower,  but  still  hilly.  Along  the  coast  from  Finistere  to 
the  Charente  are  situated  the  islands  of  Ushant,  Groix,  Belle 
lie,  Noirmoutiers,  Yeu,  Re,  and  Oleron.  From  the  Gironde 
to  S[)ain  the  coast  is  traced  as  a  straight  line  bordered  by 
vast  dunes,  which  are  broken  only  to  the  right  of  the  basin 
of  Arcachon  and  at  the  mouth  of  the  Adour. 

Along  the  Mediterranean  the  western  coast  is  low,  and 
its  gracefully  rounded  heads  conceal  a  series  of  marshes,  of 
which  the  most  important  are  those  of  Than  and  Mauguio, 
but  especially  that  of  Berre.  which  separates  Marseilles  from 
the  mouth  of  the  Rhone.  At  Marseilles  the  coast  rises,  and 
thence  to  the  Italian  frontier  presents  a  picturesque  and 
much-indented  line  of  headlands  and  bays. 
The  western  coast  of  Corsica  is  steep  and  abrupt,  the 

eastern  low  and  mai-shy. 
Climate. — The  mean  temperature  is  12i°  C,  or  .55°  F.  To 

the  W.  the  isothernuil  lines  are  raised  northward  by  the 
heating  influence  of  the  southwesterly  winds  and  the  Gulf 
Stream;  to  the  E.  they  are  lowered  when  removed  from 
these  influences.  Rain  is  frequent  and  more  abundant  on 
the  western  coasts  and  in  the  mountainous  regions  (33  inches 
on  the  Atlantic  coast ;  23  inches  in  Paris :  39  inches  in  Mor- 
van ;  40  to  45  inches  on  the  slopes  of  the  Alps  and  Pyre- 

nees). Although  the  climate  is  generally  temperate  and 
mild,  it  nevertheless  presents  five  different  types — the  Se- 
quanian  (from  the  Seine),  Vosgian,  Rhodanian,  Mediterra- 

nean, and  Girondin.  The  Sequanian  climate  is  N.  of  the 

Loire;  its  mean  temperature  is  52"  F. — in  winter  38°  F.,  in 
summer  66°  F.  The  prevailing  winds  are  W.,  S.  W.,  and 
S. ;  the  first  two  are  rain-bearing.  The  Vosgian  climate  is 
more  extreme  ;  its  mean  temperature  is  49°  F. ;  rain  is  less 
frequent.  The  mean  temperature  of  the  climate  of  the 

valley  of  the  Rhone  is  52°  F.,  but  the  hot  and  dry  southern 
winds,  alternating  with  the  cold  northern,  produce  sudden 
changes  in  the  temperature.  Rain  is  abundant  in  the  Alps. 
The  Mediterranean  climate  is  warmer,  its  mean  tempjerature 

being  57"  F.  The  summer  is  hot  and  dry ;  the  autumn  is 
rainy,  and  dis.agreealile  on  account  of  the  cold  and  impetu- 

ous N.  E.  wind  called  the  mistral.  The  climate  in  general 
is  milder  in  the  winter  and  hotter  in  summer  than  the 
Sequanian.  N.  W.  and  S.  W.  winds  alternate,  and  produce 
rapid  changes  in  the  atmosphere. 

III.  Agriculture. — France  presents  four  agricultural 
belts  which  traverse  it  from  S.  W.  to  N.  W. — namely,  tlie 
olive,  bounded  by  a  line  which  connects  the  foot  of  the 
Corbieres  with  the  Alps  of  Dauphine;  the  maize,  whose 
northern  boundary  runs  from  the  island  of  Oleron  to  the 
middle  of  the  Vosges ;  the  vine,  which  ceases  at  a  line  drawn 
from  the  mouth  of  the  Loire  to  the  source  of  the  Oise  ;  and 
N.  of  this  line  the  apple-tree  belt. 

Fruits  are  largely  exported — apples  and  pears  from  the 
north,  oranges,  lemons,  and  pomegranates  from  the  south; 
excellent  peaches,  strawberries,  and  currants  are  grown 
near  Paris ;  apricots  in  the  central  part :  cherries  near  Paris 
and  the  coasts  of  the  Channel.  Dried  fruits — pears,  apples, 
prunes,  figs,  almonds,  and  nuts — come  from  the  central  and 
southern  regions.     The  principal  trees  are  the  walnut,  olive, 
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chestnut,  wliite  <iuk,  niulliorry,  oak,  olm,  asli,  li()rnl)i'aiii, 
beech,  alder,  pophir,  aspcii,  willow,  bircli.  fir,  larch,  aiul  \nw'.. 

Of  the  total  land  siui'ace  aliout  ;!7,l)00,000  acres  are  iiiider 
cereal  crops,  21,00(),l)()()  in  forests,  more  than  12,000,000  in 
meadow  and  grazinf;  land,  5,7:10,000  in  vineyards,  and  less 
than  17,000,000  are  nnprodnetive.  The  prodmlive  farm 
lands  are  valued  at  !)l,r>0(  1,000,0(10  franes  (.'iilH,;!Oll,000.000|, 
and  their  annual  prodiiels  at  10,000,000,000  francs  (.i!:i,.SOO,- 
000,000).  AecordinK  to  Biilhtin  Nn.  6,  1891,  of  the  Minis- 

try of  Agriculture,  tlio  areas  and  |iroductions  of  the  cereal 
crops  were  as  follows:  Wheat,  17,449,557  acres,  331,748,810 
bush.;  maize,  1,3.50,641  acres,  23,815,177  bush.;  rve,  3,025,- 
510  acres,  68,583,274  bu.sh.  ;  liarlcv,  2.1lis.:',()ll  acres,  48,683,- 
754  bush. ;  and  oats,  9,342,176  ai'res,  •,'0."i,(i'.l0.15s  bush.  Other 
products  were :  potatoes,  3,619,415  acres,  405,639,026  bush.; 
tobacco,  38,172  acres,  49,052,350  lb. ;  and  inaslin,  73:!,768 
acres,  13,533,675  bush.  Since  1874  Prance  has  fallen  from 
first  to  second  wheat-producing  country.  The  area  in  vine- 

yards was  largely  reduced  after  1875  on  account  of  the 
ravages  of  the  phylloxera,  but  in  1888  it  showed  an  encour- 

aging increase,  and  there  has  been  a  steady  improvement 
since.  The  production  of  wine  in  1888  was  662,247,000  gal. 
Of  dairy  products  there  were  exported,  according  to  the 
above  Bulletin,  87,579,946  lb.  of  butter,  valued  at  .f  21, 188,- 
081  ;  15,082,460  lb.  of  margarine,  value  $1,188,344 ;  and 
12,233,137  lb.  of  cheese,  value  $1,682,962.  The  farm  ani- 

mals in  1891  comprised  2,883,460  horses,  13,661,533  cattle, 
21,791,909  sheep  ;  6,096,232  swine,  and  1,480,239  goats. 

IV.  Industry. — Alining. — Granite  occurs  in  Cotentin,  the 
Chausey  islands,  and  several  ])ohits  of  Brittany,  in  the  Ven- 

dee, Limousin,  the  Aljjs,  and  the  Vosges.  Among  volcanic 
products  are  the  basalt  of  Auvergne  and  the  porphyry  of 
Corsica,  Var,  and  Epinal.  Excellent  slate  quarries  are  found 
in  the  vicinity  of  Angers.  Bayonne  gives  feldspar  and  as- 
phaltum  from  the  clay-schist  of  Ain.  The  most  remarkable 
marble  quarries  are  at  Boulogne,  Maubeuge,  and  Givet  in 
the  north ;  at  Le  Mans  and  Sable  (Sarthe)  in  the  west ;  at 

Chomerac  (Ardeche),  La  Droix  (Cote-d'Or),  Chatillon  (Loiret), 
and  several  other  places  in  the  central  part  of  the  country  ; 
at  Campan,  St.-Bcat  (white  marble),  Castera-Verduzan  (yel- 

low marble),  and  Cannes  in  the  Pyrenees,  at  Grenoble  in  the 
Alps,  at  Laveline  in  the  Vosges,  anil  at  Corte  in  Corsica, 
Different  kinds  of  freestone  abound.  Chalk  is  found  at 
Rouen,  Meudon  (in  the  vicinity  of  Paris),  Troyes,  and  in 
Touraine,  etc.  Of  siliceous  materials,  excellent  millstones 
are  obtained  from  La  Ferte-sous-Jouarre,  and  from  Lesigny 
(Creuse),  Bergerac  (I)ordogne),  etc.  The  best  plaster  is  that 
from  the  vicinity  of  Pai'is  ;  the  best  cement  comes  from 

Boulogne,  Vassy  "(Yonne),  Pouilly  (Cote-d'Or),  and  Grenoble. Calcium  phosphate  is  found  in  the  departments  of  Pas-de- 

Calais.  Somme,  Meuse,  Vosges.  Cote-d'Or,  Gard,  and  Lot. 
Besides  the  conmion  potter's  clay,  found  everywhere,  a  finer 
sort  is  found  at  Gien  and  Limoges,  from  which  a  celebrated 
faience  is  made.  Porcelain  clay  is  found  at  St.-Yrieix. 
Rock-salt  is  found  near  Nancy,  and  in  the  Jura,  at  Salins 
and  at  Lons-le-Saunier ;  sea-salt  is  produced  from  salt- 
marshes  on  the  Atlantic  from  the  mouth  of  the  Loire  to  the 
Gironde,  and  on  the  Mediterranean  coast. 

Of  mineral  and  thermal  springs  there  are  four  groups  :  1. 
the  Vosges;  2,  the  .Jura  and  the  Alps;  3,  the  center;  and 
4,  the  Pyrenees.  Besides  these  groups  there  are  the  sulphur 
springs  of  Enghien,  near  Paris,  and  of  Bagnoles  (Orne),  the 
chalybeate  springs  of  Forges-les-Eaux  (Seine-Infeiieure), 
and  the  famous  springs  of  St.-Amand. 

France  is  poor  in  metals,  with  the  exception  of  iron.  Ar- 
gentiferous lead  is  found  at  Pontgibaud  (Puy-de-Dome), 

Vialas  (Lozere),  etc. ;  cofiper  in  the  Alps  and  Corsica  ;  zinc- 
in  small  quantities  in  Gard  and  the  Pyrenees;  manganese 
at  Roraaneche  (Sadne-et-Loire) ;  antimony  in  Haute-Loire, 
Cantal,  and  Corsica  ;  nickel  in  small  quantities  in  Isere  (Les 
Chalanchcs);  tin  in  Limousin  anil  Bretagne;  gold-dust  in 
the  sand  of  the  Rhone;  and  iron  jiyrites  for  sulphuric  acid 
in  Gard,  Ardeche,  Rhone,  and  Vosges.  In  1894  there  were 
mined  37,417,000  tons  of  coal  and  3,773,000  tons  of  iron  ore. 

Anthracite  is  mined  in  Ilautes-Alpes  and  Frejus  in  Var; 
lignite  in  Aisne,  Manosque,  and  Aix  in  Provence ;  and  peat 
in  the  Pas-de-Calais,  Somme,  Aisne,  Oise,  Seine-et-Oise,  Vos- 

ges, and  Jura.  Iron  ore  is  found  in  the  Jurassic  regions — 
Le  Creusot,  Franche-Comte,  Iscrc,  Ardeche,  Aveyron  ;  and 
as  bog  ore  in  Ardennes,  Champagne,  Bourgogne,  Praiiche- 

Corate,  Berri,  Poitou,  Pcrigoi-d,  and  Landes.  The  principal 
deposits  are  those  of  Vassy  (Haute-Marne) ;  Chatillonnais, 
■which  form  a  belt  stretching  through  three  departments; 
Franche-Comte,  which  are  sit  uated  between  Langres,  Vesoul, 

Besan5on,  and  Dijon ;  and  the  department  of  Cher,  which 
are  the  richest  in  France  and  yield  one-fifth  of  the  whole 

production. 3Iunufnc,turing.  —  Agricultural  macliines  arc  made  in 
Paris,  Liancourt  (Oise),  Nancy,  Meaux,  Orleans,  and 
Bourges  ;  spinning  and  weaving  machines — for  colton,  in 
Paris,  Rouen,  and  St.-(Jucnlin  ;  fur  Max,  in  Lille;  for  wool, 
in  Uoubaix,  Elbeuf,  Louviers,  and  Sedan  ;  for  silk,  in  Lvons 

and  St.-(.'hamond  ;  for  hosiery,  in  Nimes;  sewing-machines 
in  Paris  and  Lyons;  machine-tools  in  Paris,  St. -Denis, 
Rouen,  Le  Creusot,  etc. ;  tools  foi-  naval  woodwork,  in 
Havre;  metallic  wares  in  Paris,  Villedieu  (Manche),  and 
Guise  (Aisne) ;  hardware  for  tools  in  Paris  and  St.-Etiennc; 
for  buildings,  in  Charleville  (Ardennes),  Laigle  (Orne), 
Rugles  (Eure);  for  the  household,  in  Paris  and  Lille;  and 
firearms  at  Paris,  Chatellerault,  St.-]Stienne,  Charleville, 
Tulle,  etc.  There  are  about  112  iron-foundries  with  168 
blast  furnaces,  and  200  iron-works  with  1,000  furnaces.  In 
1894  the  productions  were  2,06i),714  tons  of  pig  iron,  785,- 
781  tons  of  finished  iron,  and  674,190  tons  of  steel. 

Alcohol  is  made  from  wine  at  Herault  and  in  the  Cha- 
rentes,  and  from  beet-root  in  Flanders  ;  chemicals  are  nuniu- 
factured  in  Paris,  Lille,  St.-Gobain,  Chauny,  Rouen,  Cher- 

bourg, Lyons,  Montpellier,  I\Iarseilles,  Bordeaux,  etc.;  oils 
are  made  from  olives  in  Piwence,  Roussillon,  and  Southern 
Languedoc;  from  nuts,  in  Charente  and  Dordogne;  from 
colza  and  flax-seed,  in  Flanders ;  from  rape-seed,  at  Caen 
and  in  Franche-Comte.  Candles  and  other  chandlery  prod- 

ucts are  made  at  Paris,  Lyons,  Montixdlier,  Marseilles,  and 
Lille ;  soaps,  at  Marseilles,  Nantes,  Havre,  Amiens,  Rouen, 
Elbeuf,  Reims,  and  Lyons;  toilet  soaps,  at  Paris;  hair- 
dressing  articles,  at  Givet,  Paris,  Chateau-Renault,  and  Gre- 

noble ;  glue,  in  Flanders,  Paris,  and  Givet. 
Cheese-making  is  much  develojied.  The  most  famous  kinds 

are  the_  Maroilles,  Brie,  Camembert,  Neiifehatel,  Livarot, 

Pont-l'Eveque,  and  Isigny ;  those  of  Jura  resemble  the 
gruyere  of  Switzerland ;  the  Sejitmoncel  and  Mont  d'Or 
cheeses  are  made  of  goat's  milk  ;  the  well-known  Roquefort 
cheese  and  the  Cantal  are  made  of  sheep's  milk.  The  manu- 

facture of  beet-root  sugar  is  carried  on  especially  in  the 
northwest  (Paris,  Lille,  Valenciennes,  Douai,  Arras,  Peronnc). 
In  1896  there  were  356  sugar-works  of  all  kinds,  employing 
nearly  48,794  operatives.  Liqueurs  are  distilled  at  Paris. 
Grande  Chartreuse,  and  Cette.  In  the  Vosges  excellent 
cherry  brandy  (Kirschtvasser)  is  made.  Chocolate  is  manu- 

factured in  Paris,  Noisiel,  Bayonne,  and  the  Nord.  Vinegar 
is  made  in  Charente  and  Orleans ;  mustard  is  prepared  ex- 

tensively in  Paris,  Bordeaux,  and  Dijon ;  drugs  mainly  in 
Paris. 
The  manufacture  of  cotton  stuffs  employs  5,000,000  s|iin- 

dles  and  nearly  70,000  looms,  jiroducing  annually  600.000,000 

francs'  ($120,000,000)  worth  of  fabrics.  The  manufacture  of 
printed  calicoes  is  confined  to  Paris  and  Rouen. 

Of  textile  plants,  hemp  and  flax  are  indigenous  in  France. 
The  manufacture  of  linen  employs  more  tlian  610.000  spin- 

dles, 178,000  power-looms,  and  22,800  hand-looms,  and  has 
an  annual  product  value  of  more  than  500,(1(10.000  francs 
($100,000,000),  This  industry  is  principally  located  in  the north. 

Silks  are  manufactured  principallv  in  the  valley  of  the 
Rhone.  Besides  the  indigenous  produce  there  is  imported 
annuallv  raw  silk  worth  over  38t),O00.000  franes  (-$56,000,- 
000).  The  manufacture  employs  94.800  looms  and  110.300 
hands,  and  the  product  is  valued  at  630,000,000  francs 
($126,000,000). 

V.  Trade  and  Commerce. — The  first,  railway  was  con- 
structed in  1828  from  Andrezieux  to  St.-Etienncfind  Lyons; 

horses  were  used  until  1832,  when  the  first  locomotive  was 
employed.  The  next  was  that  from  St.-Germain  to  Paris. 
The  present  railwav  svstem  was  begun  in  1847;  its  actual 
length  in  1896  was  23.707  miles.  The  railways  cost  14,051,- 
000,000  francs  ($2,810,200,000),  and  are  worked  by  com- 

panies which  have  leases  for  ninety-nine  years,  when  they 

become  the  property  of  the  state,  'i'liei'e  are  six  great  com- 
panies— namely,  the  West,  the  North,  the  East,  the  Paris 

Lyons  and  Mediterranean,  the  Orleans,  and  the  South ;  and 
more  than  fiftv  small  ones.  The  traflic  on  the  railways 

amounts  to  350,000,000  passengers  and  100.000.000  tons  "of merchandise.  The  receipts  in  1895  amounted  lo  1,263,550,- 
000  francs  ($353,710,000),  of  which  one-third  was  for  passen- 

gers. The  merchandise  conveyed  on  the  waterways  is  about 
three-tenths  that  of  the  railways. 

Imports  and  JSxports. — In  1895  the  general  commerce  ag- 
gregated 4,920,000,000  francs  ($984,000,000)  in  imports  and 
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4.589,000.000  francs  (1917,800.000)  in  e.xports,  and  the  spe- 

cial commerce  ;{,7'^0.000,000  I'riuics  (i«;744,00(),0()0)  in  jinports and  :i,o74,OI)(U)()0  fninrs  ($(i71.S0l»,()(l(l)  in  cxjidrls. 
Tlic  ijrinci|ial  ini|>(jrls  (j[  raw  nialcrial  arc  silk,  cotton, 

wool,  lla.x,  hemp,  jute,  hides,  skins,  sugar,  codec,  tobacco, 
cocoa,  sjiices,  dyewoods,  etc.;  also  copper,  lead,  zinc,  tin, 
iron,  sulphur,  coal,  petroleum,  liuikling-tindjer,  animals,  etc. 
The  importation  of  salt  lish,  butter  and  cheese,  horses,  fruit, 
rice,  and  other  cereals  reaches  large  pro]i(jrlioiis.  That  of 
nianufaclureil  articles  comprises  woven  fal>ries,  flax  and 
hemp,  cotton,  silk,  hair,  yarn,  mattings  and  plaitwork,  straw 
liats.  machines  and  tools,  and  watches. 

The  exports  consist  chiefly  of  woven  fabrics  (silk,  woo], 
cotton,  flax  and  hemp),  yarn,  linen,  articles  of  toilet  (fur- 

nishing goods,  modes  and  perfumery),  chemicals,  madder 
and  indigo,  drugs,  soap,  stearin  and  candles,  sugar,  toys, 
haberdashery,  etc.,  skins,  tools,  machines  and  arms,  jewelry, 
watches,  paper,  pottery  and  glassware,  and  musical  instru- 

ments. Of  other  products  are  exported  wine  and  brandy, 
textile  fibers  (silk,  cotton,  wool,  and  hair),  cereals,  cheese 
and  butter,  eggs,  dried  vegetables,  fruit,  olive  oil,  salt-water 
fish,  salted  meat,  horses  and  cattle,  seed  corn,  hides,  oleagi- 

nous seeds,  wood,  and  copper. 
The  merchant  nuirine  is  not  prosperous.  The  number  of 

vessels  has  remained  stationary  for  about  thirty  years,  though 
the  tonnage  has  doutileil.  (Mi  .Ian.  1, 1890,  there  were  14,880 
sailing  vessels  of  ;i86,ol0  tons  and  1,213  steam  vessels  of 
500,.568  tons,  with  crews  aggregating  84,379.  During  1895 
the  number  of  vessels  of  all  kinds  that  entered  French  ports 
was  97,810.  of  20,803.009  tons. 

The  post  and  telegraph  services  are  regulated  by  the  state. 
On  Jan.  1, 1895,  there  were  8.504  post-offices  and  6(1.000  letter- 

boxes in  France  and  Algeria,  which  handled  nearly  1,914,- 
408,000  articles  of  all  kinds.  The  telegraph  service  in  1895 
had  57,574  miles  of  lines,  193,184  miles  of  wire,  and  11,338 
offices,  and  handled  41,434,727  messages.  The  receipts  of 
the  joint  services  1890-91  were  202.003,117  francs  ($40,412,- 
623)  and  expenditures  148,202.381  francs  (|29,652.276). 

Jleasures,  Weights,  and  3Ioney. — The  system  of  weights 
and  measures  used  in  France  and  its  dependencies  is  the 
Metric  System  (q.  v.). 

The  money  basis  is  the  Franc  (g.v.).  Besides  the  various 
coins  and  the  ordinary  commercial  paper,  used  principally 
in  the  great  financial  and  banking  establishments,  France 
employs  bills  on  the  Banqne  de  France,  whose  credit  is  equal 
to  that  of  the  state.  The  coinage  in  1896  amounted  to  113,- 
307,773  francs  (1(22,673,354),  of  which  112,538,240  francs  was 
gold.  From  1795  till  1892  the  total  coinage  of  gold  was 
8,820,948.250  francs  (f  1.765,389,0.50),  and  of  silver  5.534,075,- 
124  francs  (11,100.935.025).  It  was  estimated  that  0.000,000,- 
000  francs  (|  1,200,000,000)  in  coin  were  in  circulation,  of 

which  two-thirds  were  gold. 
VI.  Population. — The  population  by  census  of  1891  was 

38,343,192.  an  increase  of  071.144  from  1881.  The  census  of 
1896  showed  the  legal  population  (that  is,  both  present  and 
absent),  to  be  38,517,975,  including  1,027,491  foreigners. 
Vital  statistics  for  1894  showed  286.602  marriages,  855.388 
births,  and  815,020  deaths.  Tlie  majority  of  the  population 
(24,500,000)  is  settled  in  the  country:  about  18,.500,000  live 
by  agriculture.  There  are  about  4.000.000  in  business. 
Building  and  the  manufacture  of  textile  fabrics,  clothing, 
and  toilet  articles  employ  about  1,000,000  persons  each. 
The  ten  departments  which  owe  their  prosperity  especially 
to  manufactures  or  commerce  are  Seine.  Bouches-du-Rhone, 
Rhone,  Loire,  Nord.  Loire-Inferieure,  Gironde,  Var,  Vendee, 
and  Corsica.  In  1890  the  population  of  the  principal  cities 
was  as  follows : 

Paris    2,.536.834 
Lvons    4«(l,0*i 
Marseilles    442,239 
Bordeaux    2.50.U0G 
Lille    216.270 
Toulouse    149,963 
St.-fitienne    136,030 
Roubaix    124,661 
Nantes    133,902 
Havre    119.470 
Rouen    113,219 
Reims    107.963 
Naney    96.306 
Toulon    9.5,276 
Nice    93.760 
Amiens    HH.731 
Limoges    77.703 
Angers    77,164 
Nlmes    74.601 
Brest    74..53S 
Moulijellier    73,931 

Tourcoing    73..3.53 
Rennes    69.937 
Dijon     67.736 
Orleans    66,619 
Grenoble    64.002 
Tours    63.267 
Le  Mans    60,076 
Besan^on    57.556 
Calais    66.940 
Versailles    54,874 
St.-Denis    54.432 
Troyes    .52,998 
Clermont-Ferrand    50,870 
St.-yuentin    48.868 
Beziers    48.012 
Levallois-Perrett   47.315 
Boulogne    46.807 
Caen    4.5.380 
Avignon    45.107 
Bourges   43,587 
Lorient    41,t94 

VII.  Government.— Since  the  revolution  of  .Sept.  4.  1870, 
Franire  has  been  ruled  by  a  rejiublican  government,  and  by 
the  law  of  Feb.  25,  1875,  the  National  Assi^mlily  decided  oil 
the  definitive  form  of  government  and  constitution.  The  ex- 

ecutive, administrative,  and  judiciary  powers  are  vested  in 
the  President.  The  legislative  power  is  exercised  by  the  Na- 

tional As.sembly.  The  President  is  elected  by  the  Kational 
Assembly  for  a  period  of  seven  years.  lie  exercises  the  ex- 

ecutive power,  cnoo.ses  and  dismisses  the  ministers,  who  are 
responsible,  however,  not  only  to  him,  but  also  to  the  Na- 

tional As.sembly,  which  con.sists  of  the  Chamber  of  Deputies 
(584  members)  and  the  senate  (300  members  ;  75  were  elected 
tor  life  under  the  law  of  1875).  Each  arrondissement  elects 
one  deputy,  and  if  it  has  more  than  100,000  |)opulation,  two. 
.Senators  are  elected  for  nine  years,  one-third  retiring  every 
three  years.  Vacancies  occurring  among  life  senal  ors  arc  filled 
by  the  election  of  ordinary  nine-year  senators.  The  National 
Assembly  holds  annual  sessions  of  at  least  five  months. 
Senators  receive  1.5,000  ($3,000)  and  deputies  9.000  (ifl.HtW) 
francs  per  annum.  The  National  Assembly  represents  the 
nation,  by  which  it  is  elected  and  in  who.se  name  it  exercises 
the  sovereign  power.  With  the  consent  of  the  senate  the 
President  can  dissolve  the  Chamber  of  De[)uties.  The  min- 

isters, of  whom  the  one  chosen  by  the  chief  magistrate  as 
chief  of  the  cabinet  is  president  of  the  council,  are  ten — 1, 
Minister  of  .Justice  and  of  Religion  ;  2,  Minister  of  the  Inte- 

rior, under  whom  are  the  whole  general  departmental  and 
communal  administrations  of  France;  3,  Minister  of  Foreign 
AlTairs ;  4,  Minister  of  Finance  and  of  Posts  and  Telegraphs ; 
5,  Minister  of  War;  6.  Minister  of  Marine  and  the  Colonies; 
7,  Minister  of  Public  Instruction  and  the  Fine  Arts  ;  8,  Min- 

ister of  Agriculture :  9.  Minister  of  Commerce  and  Industry ; 
10,  Minister  of  Public  Works. 
Communal  and  Deparimental  Administrations. — The 

commune  represents  the  elementary  unit  of  the  territorial 
division  and  of  the  administrative  organization.  It  is  a 
part  of  the  territory  comprising  either  a  town  or  one  or 
more  villages,  with  their  annexes  and  fields.  It  is  gov- 

erned by  a  maire.  adjoints  (deputies),  and  a  municipal  coun- 
cil. The  mayor  is  appointed  by  the  municipal  council  from 

its  own  number.  He  is  assisted  by  one  or  more  deputies, 
who  are  appointed  in  the  same  manner,  and  who  take  his 
place  in  case  of  absence.  The  municipal  council,  of  which 
the  mayor  is  the  president,  and  which  is  composed  of  from 
10  to  36  members  elected  by  the  inhabitants  of  the  com- 

mune, exercise  within  the  very  narrow  limits  of  the  law  a 
deliberative  power  in  all  communal  affairs,  issuing  either 
decisions  or  deliberations  or  simple  advice.  It  holds  an- 

nually four  sessions,  generally  of  ten  days  each.  Paris  has 
a  special  administration  ;  its  municipal  council  of  80  mem- 

bers elects  its  president  and  vice-president. 
The  canton  generally  consists  of  twelve  communes.  It  is 

not,  properly  speaking,  an  administrative  division,  but  it 
serves  as  a  basis  for  the  election  to  the  general  council  and 
to  the  council  of  the  arrondissement.  It  is  specially  a  judi- 

ciary eircumsia-iption.  Recruiting  for  the  army  takes  place 
at  the  principal  town  of  the  canton. 

The  arrondissement  consists,  generally,  of  eight  cantons. 
It  is  governed  by  an  under-prefect,  who  ranks  next  to  the 
prefect  of  the  department.  The  arrondissement,  however, 
in  which  the  capital  of  the  department  is  situated  is  gov- 

erned by  the  prefect  himself.  The  under-prefect  is  ap- 
pointed by  the  chief  of  the  state.  He  is  assisted  by  a 

council  of  the  arrondissement,  which  consists  of  as  many 
members  as  there  are  cantons.  It  assembles  on  the  call  of 
the  prefect,  deliberates  on  public  works,  and  assesses  the 
direct  contributions  upon  the  commune. 

The  department  consists  generally  of  four  arrondissements, 
and  is  the  only  division  of  any  great  consequence  in  an  ad- 

ministrative point  of  view.  The  prefect,  who  governs  it,  is 

appointed  by  the  President  of  the  republic  on  the  nomina- 
tion of  the  Minister  of  the  Interior.  He  represents  the  Gov- 

ernment, brings  the  laws  and  the  ministerial  orders  into 
execution,  superintends  and  maintains  public  order,  and 
exercises  a  sort  of  police  inspection  over  the  towns.  He 
introduces  all  affairs  concerning  the  department,  and  exe- 

cutes the  decisions  of  the  general  council  and  of  the  depart- 
mental committee  within  the  limits  of  the  law.  The  de- 

liberative power  pertains  to  the  general  council,  composed 
of  as  many  members  as  there  are  cantons,  though  not  more 
than  tliirty.  who  are  elected  for  nine  years  and  renewed  by 
thirds.  It  deliberates  and  votes  on  all  departmental  affairs ; 
in  the  interval  between  its  sessions  it  assigns  its  power  to  a 

departmental  committee,  which  superintends  the  adminis- 
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tration  of  I  ho  eomivmiii'.  lipsidcs  tliesu  two  |in\vcrs  tluTc  is 
a  third  adiniuistralivi;  powiT.  oxoivised  by  tlie  omuieil  of 
the  prefecture,  wliieli  ileeidos  on  all  demands  for  reductions 
in  contributions,  etc.  Kelicf  to  the  pocjr  and  tlie  sick  must 

be  provided  for  by  the  commune;  the  communal  lios|iilals 
are  governed  by  a  conuniUee  of  live  raemljers,  appointed  by 

the  prefect  and  presitlcd  over  by  the  nuiyor.  The  arron- 
disseraents  have  generally  hygienic  committees,  physicians 

for  the  poor,  committees  lor  inspecting  drug-sliops,  etc. 
Every  department  must  have  an  asylum  for  luiuitics. 

VIII.  Constitution  and  Administration.  Administra- 

tive Divisions. — In  1891  there  were  36  old  provinces,  form- 
ing 87  departments,  362  arrondissements,  2,b81  cantons,  and 

36,144  communes,  in  the  early  part  of  1893  13  new  can- 
tons were  formed  in  the  department  of  the  Seine.  The  fol- 

lowing table  shows  the  provinces,  the  departments,  and  the 
capitals  of  the  latter  : 

1.  Northwest. 
PrOTlocea.  Departments,  Capilala. 

Flanders   NorrI   Lille. 
Artois   Pas-de-Calais   Arras. 
Picardy   Soniine   Amieus. 
Normandy   Seine-Inf  6rieure   Rouen. 

Eure   '.   Evreux. 
Calvados   Caen. 
Orne   Alencon. 
Mauche   St.-Lo. 

Brittany   Ille-et-Vilaine   Eennes. 
C6tes-du-Nord   St.-Brieue. 
Fiuist^re   Quimper. 
Morbihan   Vannes. 
Loire-Inf  6rieiire   Nantes. 

Anjou   Maine-et- Loire   Angers. 
Maine   Mayenue   Laval. 

Sarthe   Le  Mans. 
lie  de  France   Seine-et-Oise   Versailles. 

Seine   Paris. 
Seine-et-Marne   Melun. 
Oise      Beauvais. 
Aisne   Laoii. 

2.  Northeast. 

Champagne   Ardennes   MfiziSres. 
Marne   Chalons. 
Aube   Troyes. 
Haute-Marne   Chaumont. 

Lorraine   Meuse   Bar-le-Duc. 
Meurthe-et-Moselle   Nancy. 
Vos^es   ,   ;£pinal. 

Alsace   Belf  ort   Belf  ort. 
Franche-Comt6   Haute-Saone   Vesoul. 

Doubs   Besan^on. 
Jura   Lons-le-Saunier. 

Burgundy   Ain   Bourg. 
Saone-et- Loire   Macon. 
Cote-d'Or   Dijon. 
Yonne   Auxerre. 

3.  Southeast. 

Lyonnais   Loire   St.-:fitienne. 
Rhone   Lyons. 

Dauphin6   Is6re   Grenoble. 
Drome   Valence. 
Hautes-Alpes   Gap. 

Savoy   Savoie   Charabf  ry. 
Haute-Savoie   Annecy. 

Comtat  Venaissin  . . . . Vaucluse   Avignon. 
Provence   Bouches-du-Rhone   Marseilles. 

Var   Draguignan. 
Basses- .\lpes   Digne. 

Nice   Alpes  Maritiuies   Nice. 
Corsica   Corsica   Ajaccio. 
Languedoc   Haute-Loire   Le  Puy. Ard^che   Privas. 

LozSre   Mende. 
Hferault   Montpellier. 
Aude   Carcassonne. 
Tarn   Albi. 
Haute-Garonne   Toulouse. 
Gard   Nimes. 

Roussillon   Pyn5n6es-Orientales   Perpiguan. 
Foix   Ariege   Foix. 

4.  .SotTTHWEST. 

Guyenne  and    Hautes-Pyr6n6es   Tarbes. 
Gascony   Gers   Auch. 

Tarn-et-Garonne   Montauban. 
Aveyron   Rodez. 
Lot   Cahors. 
Dordogne   P^rigueux. 
Lot-et-Garonne   Agen. 
Gironde   Bordeau.x. 
Landes   Mont-de-Marsan. 

Bfam   Basses- Pyr6n4es   Pau. 
Angoumois   Charente   Augouleme. 
Aunis  and  Saintonge..Charente-Inf^neure    La  Rochelle. 
Poitou   Vendue   La  Roche-sur-Yon. 

Deux  Sevres   Niort. 
Vienne   Poitiers. 

5.  Center. 

Touraine   Indre-et-Loire   Tours. 
Orl6anais   Loire-et-Cher   Blois. 

Eure-et-  Loir   Chartres. 

Center  (corjtinued). 

Loiret   Orleans. 
Berri   Cher   Bourges. 

Indre   Chateauroux. 
Marche   Creuse   Gu6ret. 
I^imousin   Haute-Vienne   Limoges. 

Corr^ze   Tulle. 
Auvergne   Cantal   Aurillac. 

Puy-de-Dome   Clermont-Ferrand. 
Bourbonnais   Allier   Mouliim. 
Nivernais   Nifivre   Nevers. 

Army. — The  army  consists  of  volunteers  or  rc-enlisted 
men,  who  form  about  one-tenth  of  the  annual  contingent, 
and  young  men  twenty  years  of  age  and  fit  for  military 
service,  whom  the  recruiting  laws  summon  annually  to  form 

what  is  called  "  the  contingent."  These  young  miTi  serve 
three  years  in  the  active  army,  ten  years  in  the  reserve  of 
the  active  army,  then  six  years  in  the  territorial  army,  and 
at  last  six  years  in  the  reserve  of  the  territorial  army.  All 
privileges  of  exemption  were  abolished  in  1887.  According 
to  the  budget  for  1897  the  strength  of  the  army  on  a  peace 

footing  was  27,376  officers  and  032,149  men,  total  5.59,.')2y, 
with  127,18-1;  horses,  and  the  war  effective  was  estimated  at 
2,5U0,0()0  ollicers  and  men. 

Navy. — Exclusive  of  transports,  sailing  vessels,  school- 
ships,  etc.,  the  French  fleet  consists  (1897)  of  408  vessels,  of 

which  34  are  battle-ships,  14  port-defense  vessels,  149  cruisers 
of  different  classes,  and  211  torpedo-craft,  besides  19  vessels 
of  different  kinds  in  course  of  construction.  The  personnel 

consists  of  1,837  executive  officers  (including  15  vice-admi- 
rals and  30  rear-admirals),  22.5  principal  engineer  officers, 

and  42,203  men,  recruited  either  by  voluntary  enlistments 
or  from  a  portion  of  the  army  contingent,  or  by  drafting 
tho.se  men  from  the  seaboard  whose  names  are  entered  on 

the  naval  registers.  The  total  number  enrolled  is  150,000. 
The  maritime  territory  is  divided  into  five  arrondissements, 
commaniled  by  a  maritime  prefect,  who  has  the  rank  of 
vice-adndral.  Their  capitals  are  Cherbourg,  Brest,  Lorient, 
IJoehefort,  and  Toulon.  Tlie  naval  expenditure  of  France, 
which  in  1880  was  186.000,000  francs,  was  increased  in  1896 
to  266,000,000  francs  (153,200,000).  See  Naval  Academies 
and  Ships  of  War. 

Finances. — The  budget  of  the  commune  is  prepared  by 
the  mayor,  voted  by  the  municipal  council,  and  approved  by 
the  prefect  or  by  the  chief  of  the  staff  if  the  revenue  exceeds 
3,000,000  francs  (|600,000).  The  departmental  budget  is 
prepared  by  the  prefect,  submitted  to  the  departmental 
commission,  and  discussed  and  voted  by  the  general  coun- 

cil. The  budget  of  the  state  is  prepared  by  the  ministers, 
presented  by  the  President  of  the  republic,  and  discussed 

by  the  National  Assembly  one  year  in  advance.  The  ex- 
penses of  the  state  for  1894  are  estimated  as  follows  : 

Franca. 

Finance  (public  debfand  dotations)    1,537,600.000 
Justice  and  worship    3o,000,(MX1 
Foreign  affairs    IB.300.000 
Interior    73.600,000 
"War    633.700.000 
Marine  and  colonies    266.900,«X) 
Public  instruction  and  fine  arts    S42,8C0.ai0 
Commerce  and  industry    264,100.000 
Agriculture    42,aOO.lX)0 
Public  works    356,201,000 

Total    3,368,300,000 

The  receipts  of  the  general  budget  come  from  the  follow- 
ing sources : France. 

Direct  taxes    501.100.000 
Indirect  taxes  and  revenues    2,050,500,000 
Proceeds  from  the  public  domain    47,500,000 
Proceeds  of  monopolies  and  industrial  enter- 

prises of  the  state    629,000.000 
Sundry  receipts  of  the  budget    58.600.000 
Exceptional  returns    29,700.000 
Recettes  d'ordre    74.400.M0 

Total    3,390,800,000 

The  following  are  some  details  of  the  different  receipts  : 
In  the  direct  taxes  the  land  tax  amounts  to  196,700,000 

francs  ($39,340,000) ;  personal  tax,  88.200.000  (§17,640,000); 

tax  on  doors  and  windows.  ."i7.2OO,0O0  (|;l  1,440.000) ;  tax  on 
patents,  122,600,000  (§24,020,000).  Of  indirect  taxes  the 
most  important  are : 

Francs. 

Registration    548,500,000 
Stamps    161.800,000 
Customs ,    465.700.000 
Indirect  contributions  (beverages,  salt,  etc.).  601.900.000 
Sugar    203.41X1.000 
Tohaeoo    375.900,000 
Post-office  and  telegraph    164,9*1,000 
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On  Jan.  1,  \X'M.  tlir  imlilii-  dcljl  iunuunted  to  over  ;il,0;i5,- 
252,53a  francs  ($0,307,050,504). 

Juntice. — Justice  is  administered  in  the  name  of  the  chief 

of  tlie  state.  'J'liero  are  three  diffiei'ent  jurisdictions:  (1) 
The  civil  jurisdiclion,  wliieli  takes  cognizance  of  all  per- 

sonal or  real  relations  of  tlie  citizens.  It  is  e.xereised  by 
justices  of  the  peace,  of  whom  there  is  one  in  each  canton, 
who  conciliates,  if  possible,  or  decides  cases  of  minor  im- 

portance. Above  them  are  the  civil  tribunals,  or  triljunals 
of  first  in.stance,  which  pronounce  ainuially  on  about  140,000 
cases.  There  are  Ki8  conseils  de  prudhomme.%  of  whose 
members  half  are  elected  by  the  employers  and  half  by  tlie 
employees,  and  who  in  the  manufacturing  towns  act  as  jus- 

tices of  the  peace  in  cases  between  employer  and  employed  ; 
they  consider  annually  40,000  cases,  of  which  more  than 
two-thirds  are  conciliated.  In  the  manufacturing  and  com- 

mercial cities  there  are  223  tribunals  of  commerce,  whose 
members  are  elected,  and  which  pronounce  in  first  instance 
on  about  350,000  cases  annually,  of  which  one-fourth  arc 
conciliated  and  two-thirds  closed  by  definitive  judgment. 
Above  the  civil  tril)unals  and  the  tribunals  of  commerce 

there  are  twenty-six  courts  of  appeal,  which  judge  about 
13,000  cases  annually.  (3)  The  criminal  jurisdiclion.  The 
simple  misdemeanors  come  before  the  tribunals  of  police. 
The  justices  of  peace  exercise  this  jurisdiction  in  885,000 
cases  annually.  (_)ITenses  are  brought  before  the  tribunals 

of  correction,' which  form  a  particular  branch  of  the  civil 
tribunals,  ami  which  can  administer  from  six  days"  to  five 
years'  imprisonment,  tirave  crimes  are  brought  before  the 
courts  of  assize  (3,100  to  3.700  cases  a  year),  of  which  there 
is  one  in  each  department.  They  are  composed  of  three 
magistrate-judges  and  a  jury.  The  jury  is  composed  of 
twelve  citizens,  who  must  be  over  thirty  years  old,  and  are 
selected  by  a  special  committee  in  each  canton,  and  subject 

to  approval  and  rejection  by  a  district  committee.  The  jui-y 
decides  the  point  of  fact,  the  judges  apply  the  law.  Besides 
the  magistrature  which  judges  there  is  a  magistrature  which 
performs  the  duty  of  pul)lic  prosecution.  To  each  court  of 
appeal  a  general  procurator  is  attached,  assisted  by  several 
advocates  or  deputies.  To  each  civil  tribunal,  and  under 
the  authority  of  the  general  procurator,  is  attached  a  pro- 

curator of  the  re])ublic,  assisted  by  one  or  several  substi- 
tutes. At  the  jioliee  tribunals  the  office  of  public  prose- 

cutor is  performed  by  the  mayor  or  the  commissioner  of 
police.  The  public  ]irosecutor  interferes  only  exceptionally 
in  civil  cases.  In  criminal  cases,  on  the  contrary,  he  acts 
a  principal  part.  He  orders  the  investigation  of  the  offense 
or  crime,  has  the  accused  person  arrested,  superintends  the 
trial,  prosecutes  before  the  judges,  and  proceeds  with  the 
execution  of  the  verdict  given.  Above  all  the  other  tri- 

bunals is  the  court  of  cassation,  which  secures  the  exact  a]:i- 
plieation  of  the  law,  and  any  verdict  given  by  any  tribunal 
may  be  brought  before  it.  By  its  decrees  it  confirms  or  re- 

verses the  verdict  given,  and  in  case  of  cassation  the  suit  is 
recommenced  before  another  tribunal  instituted  by  the  court 
of  cassation.  The  convicts  receive  their  punishment,  ac- 

cording to  the  gravity  of  their  offense,  in  the  police  prisons, 
in  the  departmental  prisons,  which  also  serve  as  jails  (381 
jails,  with  room  for  25.000  inmates),  in  the  penitentiary 
coKinies  for  young  convicts,  in  the  central  prisons  for  those 
sentenced  to  com])ulsory  labor,  in  the  houses  of  detention 
for  local  crimes,  and  in  the  penal  colonies  of  Guiana  and 
New  Caledonia.  With  the  administration  of  justice  are 
furthermore  connected  the  notaries,  who  receive  acts  and 
contracts  and  give  them  the  character  of  authority ;  the 
attorneys,  who  represent  the  parties  before  the  tribunal ;  and 
the  sheriffs,  who  carry  the  summons,  serve  the  judgment, 
and  regulate  its  execution. 

Public  Education. — The  school  system  was  founded  by  the 
National  Convention  in  1 703,  and  is  administered  by  the  com- 

mune and  the  department  under  the  general  control  of  the 
Minister  of  Public  Instruction  and  Fine  Arts,  and  a  national 
council.  Primary  instruction  is  gratuitous  and  obligatory  ;  it 
is  given  in  the  connuunal  schools,  which  are  undcrthe  direc- 

tion of  lay  teachers  appointed  by  the  prefects.  Each  commune 
of  500  inhaljitants  is  obliged  to  have  a  school  for  boys  and  one 
for  girls.  There  were  more  than  5,600,000  pupils  distributed 
in  67,359  public  schools  and  14,498  free  schools  in  1890;  and 
besides  these  there  are  about  9,053  educational  institutions 

of  a  higher  grade,  coum  d'adulies,  and  a  number  of  infant 
schools  which  iH'ejjare  children  under  seven  years  of  age  for 
the  primary  schools.  The  teachers  are  educated  in  90  pri- 

mary noriiial  .schools  for  males,  with  5,445  master  ])upils, 
and  82  normal  schools  for  females,  with  3,564  pupils,  about 

one  for  each  department.  There  are,  besides,  two  higher 
normal  schools,  one  for  each  sex.  The  secondary,  clas.sical, 
or  industrial  instruction  is  given  by  the  state  in  the  lyccums, 
by  the  communes  in  the  communal  colleges,  and  Vjy  the 

clergy  or  by  laymen  in  the  seminaries.  'J'liere  were  in  1891 107  lyceunis,  wliich  were  generally  situated  in  the  cjipitals  of 
the  departments,  and  contained  more  than  51,000  [mpils; 
246  colleges,  with  34,000  pupils;  and  650  free  establish- 

ments, wit  h  nearly  68,000  pupils.  For  girls  there  were  24  ly- 
ceums,  with  4,00(j  pupils,  and  27  colleges,  with  3,000  pupils. 

The  classical  schools  give  diplomas  of  hachelier  de  I'cnaeiyne- meid  secutidaire  claiatique  and  hachelier  de  Vcnsciyntment 
moderne,  the  latter  course  substituting  the  study  of  modern 
for  that  of  the  dead  languages.  In  order  to  educate  pro- 

fessors the  state  has  established  for  the  classical  branch  the 
high  normal  school,  and  for  the  industrial  branch  the  special 
nornuil  school  at  Cluny.  (See  Common  Schools.)  The  higher 
instruction  is  given  by  the  universiLies  {facultes),  of  which 
there  are  15  for  literature  and  science,  13  for  law,  7  for  t  lii> 
ology,  and  4  for  medicine.  The  universities  confer  diplomas 
of  bachelier,  Hcencie,  and  docte.ur.  The  College  de  France 

and  the  Museum  of  Natural  History,  both  in  Paris,  rej)i'e- 
.sent  the  independent  studies;  the  Conservatoire  des  Arts 
and  Metiers  (for  arts  and  trades),  in  Paris,  is  a  sort  of  in- 

dustrial university. 

The  principal  schools  preparatory  for  the  civil  service  are : 

(1)  in  Paris,  I'^^cole  Polytechnique,  for  officers  and  state  en- 
gineers; the  Central  School  of  Arts  and  Manufactures,  for 

civil  engineers;  the  School  of  Fine  Arts,  for  painters,  sculp- 
tors, and  architects;  the  Conservatory  of  Music  and  Decla- 

mation, for  musicians  and  actors;  the  school  for  living 
Oriental  languages.  (3)  Outside  of  Paris  there  are  three 
schools  of  the  arts  and  trades,  several  schools  of  fine  arts 

(Dijon,  Toulouse,  etc.),  3  schools  of  agriculture,  1  of  horti- 
culture, 3  for  veterinary  surgeons,  1  for  mitiers  at  St.-Etienne, 

and  1  for  mining  engineering;  to  which  may  be  added  sev- 
eral communal  and  private  institutions,  such  as  schools  for 

draw'ing.  Central  School  in  Lyons,  the  school  for  watchmak- 
ing in  BesanQon,  etc.  (3)  In  foreign  countries  the  French 

school  in  Rome  for  a  limited  number  of  artists,  painters, 
sculptor.s,  architects,  and  musicians,  chosen  by  competition; 
and  the  schools  of  Rome  and  Athens  for  the  study  of  ancient 
literature,  to  which  the  pupils  are  chosen  from  among  the 
pupils  of  the  high  normal  school.  The  administration  of 
each  of  the  sixteen  academies,  or  territorial  circumscriptions 
of  public  instruction,  is  confided  to  a  rector  assisted  by  an 
academical  council.  The  rector  has  under  his  orders  an  in- 

spector of  the  academy  and  several  inspectors  of  the  primary 
instruction.  Algeria  has  a  separate  academy.  The  instruc- 

tion is  facilitated  by  libraries,  which  exist  in  most  of  the 
towns,  and  which  are  being  founded  in  the  communes,  in 
tlie  primary  schools,  in  the  regimental  schools,  and  at  the 
museums.  There  are  learned  societies  in  most  all  the  de- 

partments, and  some  of  them  have  a  high  reputation.  In 
Paris  there  are,  among  others,  the  Association  Fran(;aise  pour 

I'Avancement  des  Sciences,  Societe  de  Geographic,  de  Geol- 
ogic, d'Anthropologie,  Association  Polytechnique,  Societe 

d'Agriculture,  etc.,  besides  several  great  public  institutions, 
such  as  the  Observatory,  the  Bureau  des  Longitudes,  the 
Medical  Academy,  and  llnstitut  de  France,  comjiosed  of 
five  academies  (Aeaderaie  Frangaise,  des  Inscriptions  et 
Belles-Lettres,  des  Sciences,  des  Beaux-Arts,  des  Sciences 
Morales  et  Politiques),  each  of  which  contains  40  members 
(Academie  des  Sciences  66)  chosen  by  the  members  them- 
selves. 

The  military  schools  are  I'Eeole  speeiale  militaire,  of  St.- 
Cyr,  for  the  infantry  and  the  cavalry;  Tficole  dapplication 

de  I'artillerie  et  du  genie,  at  F'ontainebleau ;  I'Ecole  d'appli- 
cation  de  cavaierie,  at  Saumur,  for  otficers  and  for  under- 

officers  proposed  for  the  rank  of  officers ;  I'Ecole  de  medicine 
et  pharmacie  militaire,  at  Val-de-Grace,  at_Paris;  I'ficole 
d'application  des  poudres  et  saltpetres;  I'Ecole  militaire 
d'infantrie,  of  St.-Maixent,  and  I'Ecole  militaire  d'artillerie 
et  du  genie,  at  Versailles,  both  intended  for  under-offieers 
proposed,  on  examination,  for  the  rank  of  officers.  There 

are  also  numerous  technical_  schools,  such  as  I'Eeole  d'admi- 
nistration,  at  Vincennes;  I'Ecole  normale  de  gymnastique, 
I'Ecoles  regionales  de  tir,  I'ficolesregimentairesde  rartillerie 
et  du  genie,  etc. ;  above  all  these  schools,  I'Ecole  su)5erieure 
de  guerre,  at  Paris,  which  trains  officers,  cajjtains,  sub-lieu- 
tonants,  for  the  brevet  d'etat-major.  Le  Prytaiice  militaire 
de  la  Fleche,  a  kind  of  military  lyceum,  receives  the  sons  of 
indigent  officers  and  of  sub-officers  killed  in  battle.     The 
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marine  receives  most  of  its  officers  from  tlic  navjil  school  at 
Brest.  There  are  also  111  ecoh>.s  irhydrofjnqiliie,  ainl  -i  ccolos 

fie  medicine  navale  at  Toulon,  Brest,  and  Kochefort;  I'Kcole 
du  genie  maritime  (for  naval  construction)  in  Paris;  I'Kcole 
de  torpilles  of  Toulon,  I'Ecole  des  mousses  and  I'Kcole  de 
maistrance  of  Brest,  etc.  La  Maison  d'iCducation  of  the 
Legion  of  Honor  at  St.-Denis  receives  without  charge  the 
daughters  of  officers  and  sub-officers  of  the  Legion  of  Honor. 

Worship. — There  are  in  France  three  forms  of  worship 
recognized  by  the  state  and  maintained  at  its  expense — the 
Roman  Catholic, the  Protestant, and  the  Jewish;  and  in  Al- 

geria, in  addition,  the  Mussulnum.  Any  sect  in  France  with 
100,000  adherents  is  entitled  to  an  annual  state  grant. 

The  Roman  Catholic  Church. — The  parish  is  the  elemen- 
tary unit,  and  there  is  a  parish  or  more  in  each  commime. 

Of  the  parishes,  some  are  curacien,  others  succursals.  The 
former  number  45,000 ;  the  priest  is  irremovable,  appointed 
by  the  bishop,  and  apj^roved  by  the  state.  The  priests  of  the 
latter  parishes  are  a|)pointed  by  the  bishop,  and  may  be  re- 

moved by  hira.  Above  the  priest  is  placed  the  bishop.  Ac- 
cording to  the  concordat  of  1801  there  are  84  dioceses,  67 

bishoprics,  and  17  archbishoprics  in  France,  nearly  one  in 
each  department ;  the  see  of  the  bishop  is  generally  at  the 
capital  of  the  department.  In  1890  the  secular  clergy  num- 

bered 50,420,  besides  4,376  teachers  and  9,536  students  in 
seminaries.  Above  the  bishops  stand  the  archbishops,  who 
administer  their  own  dioceses  and  exercise  authority  over 
ecclesiastical  provinces  or  archbishoprics  consisting  of  sev- 

eral dioceses  or  bishoprics.  There  are  17  archbishoprics, 
corresponding  nearly  to  the  old  provinces  from  the  Roman 
period — namely,  Paris,  Rouen,  Tours,  Cambray,  Reinies, 
Reims,  Besan^on,  Lyons,  Chambery,  Avignon,  Aix,  Toulouse, 
Bordeaux,  Aueh,  Alby,  Bourges,  and  Sens.  Above  the  arch- 

bishops are  five  cardinals.  The  budget  grant  for  1897  for 
this  Church  was  41,260,033  francs  (18,353,304). 

I,  The  Protestant  Clinrch. — This  comprises  two  dcnomina- 
'  tions  recognized  by  the  state — the  Calvinistie  and  the  Lu- 

theran. In  both  of  them  the  parish  has  its  minister  and 
presbyterial  council,  which  administer  under  the  authority 
of  the  consistory.  In  the  Calvinistie  Church  the  ministers 
are  chosen  by  the  consistory,  and  the  superior  authority 
is  exercised  by  the  synod,  consisting  of  five  consistorial 
churches,  and  by  the  central  council  of  the  Reformed 
Church.  At  ̂ Montauban  is  a  theological  university.  In  the 
Lutheran  Church  the  ministers  are  chosen  by  a  directory 
which  acts  under  the  authoritv  of  the  consistory.  The  grant 

tor  this  Church  was  1,495,100  "francs  (*299,020). 
The  Jewish  Church. — A  communal  rabbi  presides  at  each 

synagogue,  assisted  by  officials  who  arc  under  the  authority 
of  a  departmental  consistory,  which  again  ranks  under  the 
central  consistory  of  Paris,  presided  over  by  the  grand  rablii. 
The  grant  for  this  Church  was  306,530  francs  (,|41,806). 

Algeria  forms  one  archbishopric  (Algiers)  and  two  '  '  h- oprics  (Oran  and  Constantine).  It  has  two  Protesta..L  con- 
sistorial churches  and  three  Jewish  consistories.  The  grant 

for  Algeria  in  1893  was  1,338,596  francs  (.f247,719). 
P.  Prudent.     Revised  by  R.  Lillev. 

France,  History  of:  begins  in  the  fifth  century  with  the 

concMiest  of  the  Roman  province  of  Gallia  Trans'alpina  by the  Franks,  a  Gotho-Germanic  tribe  who  settled  in  the 
country  and  gave  it  its  name.  Ancient  Gaul  (Gallia  Trans- 
alpina)  was  originally  inhabited  by  three  different  nations 
— the  Belgians,  in  the  north  and  east ;  the  Celts,  in  the 
west  and  center  ;  and  the  Aquitanians,  in  the  south.  Along 
the  Mediterranean  coast  several  Greek  colonies  were  situ- 

ated, the  chief  of  which  was  Massilia.  These  nations,  sub- 
divided into  many  different  tribes,  the  Batavi,  Ilelvetii, 

^dui,  et  at.,  were  subdued  by  CiEsar  between  58  and  52  b.  c, 
and  the  whole  country  reduced  to  a  province  of  the  Roman 
empire.  Roman  institutions,  language,  civilization,  and 
religion  gradually  took  root  among  the  people,  and  the 
country  flourished ;  but  in  the  fifth  century  a.  d.  the  Ro- 

man empire  had  become  too  much  expanded  to  defend  its 
frontier  at  all  points.  Representatives  of  the  Teutonic 
tribes  had  gradually  entered  Roman  territory  and  worked 
themselves  into  various  industrial  vocations.  Kven  the 
Roman  army  came  largely  to  be  made  up  of  German  re- 

cruits and  allies.  When  the  general  movement  of  the  bar- 
baric tribes  from  the  north  and  east  took  place,  the  Romans 

were  in  no  condition  to  withstand  the  attacks  along  the 
frontier.  The  army  in  Britain  was  recalled,  but  even  the 
re-enforcement  thus  alforded  was  not  sufficient  to  prevent 
the  barbarians  from  overrunning  Gaul.  The  Visigoths  set- 146 

tied  in  the  southern  part,  and  connccled  it  with  Northern 
Spain;  the  Burgundians  eslablishcrl  an  iiidepen<ient  king- 

dom in  the  east;  and  in  4H6  Khiodwig  or  Clovis,  chief  of  the 
Salian  Franks,  a  grandson  of  Merovieus  and  founder  of  the 
Merovingian  dynasty,  defeated  the  Roman  governor  at 
Soissons,  and  took  possession  of  the  whole  northern  part  of 
the  country  to  the  Loire.  In  .507  he  also  defeated  the  Visi- 

goths at  Vouillie,  and  added  their  possessions  N.  of  the  Pyr- 
enees to  his  dominions,  tlius  forming  a  king<Jom  which 

comprised  nearly  the  same  area  as  modern  Prance,  with  the 
exception  of  tlie  eastern  districts  between  the  Rhine,  the 
Saone,  ami  the  Rhone,  which  were  occupied  by  the  Burgun- 

dians. He  embraced  Christianity  496,  and  by  this  step  suc- 
ceeded in  reconciling  the  clergy,  and,  through  them,  the 

Gallo-Romanic  population,  to  his  nde  ;  so  that  at  his  death 
in  511  a  Prankish  einjiire  was  actually  consolidated  in  Gaul. 
(See  Fra.nks.)  The  further  development  of  this  new  king- 

dom was  seriously  impeded,  however,  by  civil  wars  between 
the  eastern  Franks  (Austrasia)  and  the  western  (Neustria), 
brought  on  by  the  dangerous  custom,  common  to  all  Gotho- 
Germanic  nations,  of  dividing  the  kingdom  at  the  death  of 
the  king  between  his  sons.  But  fortunately,  during  the  last 
kings  of  the  Merovingian  dynasty,  who  were  men  of  weak 
characters  and  with  no  talents  as  rulers,  a  new  family 
rose  into  power,  capable  of  keeping  the  empire  united  in 
siiite  of  the  tendencies  to  separation  which  it  contained, 
and  capable  of  defending  it  against  the  most  formidable 
enemies  from  without.  Pepin  of  Heristal,  major  domus  to 
Clovis  II.,  established  the  authority  of  Austrasia  firmly  in 
the  dominions  of  Neustria,  and  his  son  Charles  Martcl.  suc- 

ceeding him  in  his  position  as  major  domus,  a  sort  of  vice- 
royshiji,  routed  the  Saracens  at  Tours  in  733.  Charles  Mar- 

tel's  son,  Pepin  the  Short,  confined,  with  the  consent  of  the 
clergy  and  the  pope,  the  last  king  of  the  Merovingian  dy- 

nasty, Childeric  III.,  in  a  monastery,  and  ascended  the 
throne  himself  in  752,  thus  founding  the  Carlovingian  dy- 

nasty. The  Merovingian  kings  had  established  a  Gotho- 
Germanic  empire  on  Ronum  soil ;  during  the  reign  of  the 
Carlovingian  dynasty  this  Gotho-Germanic  empire  became 
French.  The  formation  of  a  new  kingdom  was  followed 
by  the  formation  of  a  new  nation.  Pepin  tlie  Short  ruled 
with  great  vigor,  and  made  one  very  valuable  addition  to 
his  dominions — namely  the  coast  regions  along  the  Medi- 

terranean, which  hitherto  tlie  Arabs  had  held.  His  son, 
Carl  or  Charles  the  Great  (q.  v.),  defeated  his  enemies 
with  masterly  ability  and  consolidated  the  government, 
from  768  to  814.  Although  at  this  time  the  different  tribes 
of  the  Gotlio-Germanic  race  had  formed  several  nationali- 

ties, and  in  several  places  commenced  the  development  of 
individual  forms  of  civilization,  still  the  settlement  was  not 
yet  final.  By  transforming  the  chiefs  of  the  tribes  into 
feudal  lords,  vassals  with  power,  but  also  with  responsi- 

bility, and  by  introducing  Christianity  and  the  institutions 
of  the  Roman  Catholic  Church  throughout  his  realm, 
Charles  secured  the  first  rudiments  of  order. 

The  name  "  Prance  "  occurs  for  the  first  time  in  history 
in  the  middle  of  the  ninth  century.  After  the  death  of 
Louis  le  Debonnaire,  a  son  of  Charles,  the  empire  was  di- 

vided between  his  three  sons  by  the  treaty  of  Verdun  in 
843.  Louis  the  German  received  that  part  which  lay  E.  of 
the  Rhine,  and  which  was  called  Deutschland  (Germany) ; 
Ch.arles  the  Bald  received  that  part  which  lay  W.  of  the 
Scheldt,  Meuse,  Saone,  and  Rhone,  and  which  was  called 
France  ;  the  long  strip  of  land  stretching  between  these  two 
boundary-lines  from  the  North  Sea  to  the  Mediterranean 
was  given  to  Lothair,  together  with  Italy  and  the  title  of 
emperor.  As  soon  as  the  treaty  was  concluded  wars  broke 
out  between  the  contracting  parties,  and  these  wars  did  not 
cease  until  a  new  dpiasty.  which  had  grown  up  on  French 
soil,  and  which  entertained  no  general  Gotho-Germanic  (but 
simply  French)  ambition,  ascended  the  throne  of  France. 
It  was,  however,  not  so  much  their  im])erial  ambition  as 
their  utter  inability  which  cost  the  Carlovingian  kings  their 
crowns.  There  wei-e  forty  hereditary  (i.  e.  independent) 
vassals  in  the  territory  of  France.  One  of  them  was  the 
Duke  of  Normandy,  formerly  the  chief  of  the  Norse  pirates, 
to  whom  Charles  the  Simple  had  given  in  912  the  beautiful 
province  W.  of  the  Lower  Seine,  in  order  to  stop  the  inva- 

sions. Another  was  the  Count  of  Paris,  one  of  whose  fam- 
ily. Count  Odo,  was  chosen  king  in  887,  and  vindicated  him- 
self till  his  death,  in  898,  against  Charles  the  Simple.  A 

third  was  the  Duke  of  Lorraine,  who  offered  liis  allegiance 
to  the  King  of  France  or  to  the  Emperor  of  Germany,  Just 
as  he  liked.     To  a  man  who  had  no  other  purpose  than  to 
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gnvorn  tlicsc  forty  vassals  tlip  task  mijilit  ]irove  (liilicult 
enough,  and  it  bccaini^  fatal  to  any  one  who  hi'sidcs  had 
Gotho-Oorniaiiiir  ambitions.  When,  at  the  death  of  Louis 
V.  in  087,  the  vassals  passed  by  the  iirii|ier  heir,  Charles  of 
Lorraine,  because  he  had  ̂ iven  his  allei;ianee  to  the  (ieruiau 

enijieror,  and  ehose  for  kinj;  Ilu{;h  Capet,  Count  of  I'aris, Duk(!  of  France,  and  founder  of  the  Cnpctian  dynasty, 
t-liere  was  a  French  nation,  but  there  was  hardly  a  French 
kingdom  in  existence. 

The  consolidation  of  the  royal  power  ami  the  establish- 
ment of  the  feudal  monarchy  are  the  leading  ideas  in  the 

history  of  France  under  the  two  following  dyuaslies — the 
house  of  Capet,  from  !)87  1o  1328,  and  its  collateral  branch, 
the  house  of  Valois,  from  1828  to  1589.  Not  that  they  are 
the  sole  motives  in  all  the  various  events  which  crowd  its 
pages  during  this  period,  but  they  are  the  conunon  result 
of  them  all.  The  crusades  acted  chiefly  as  a  vent  for  the 
romantic  ambition  of  the  feuilal  lords,  and  as  a  means  of 
rallying  them  arounil  thi^  jierson  of  the  king.  The  Church 

was'  usually  an  ally  of  the  crown,  and  for  the  time  from 
l:!0!)  to  1;!'T7.  while  the  jxipe  resided  at  Avignon  and  two oecumenical  councils  were  held  here  in  1326  and  1377,  even 
a  very  submissive  ally.  The  Reformation  was  actnally  used 
as  a  means  of  curbing  and  destroying  the  heads  of  the 
nobility,  and  the  very  moment  it  became  a  party  against  the 

absolute  power  of  the  king  it  was  crushed.  The  wars  w'ith 
Englaiul  anil  Austria  were  thoroughly  dynastical,  ami  could 
not  help  allaching  a  particular  imiiorfance  to  the  repre- 

sentative of  the  dynasty.  The  development  of  the  cities 
was  furthered  and  privileges  were  granted  to  the  burghers, 
so  far  as  to  enable  the  third  estate  to  form  an  effective  op- 

position to  the  nobility,  but  not  so  far  as  to  make  it  capable 

of  checking  the  royal"  power.  And  even  the  nobility  itself was  made  a  moiuirchical  instrument.  It  lost  its  power,  but 

not  its  splendor.  It  was  transformed  from  a  feudal  aris- 
tocracy into  a  court  nobility.  And  it  is  this  transition  from 

the  feudal  to  the  absolute  monarchy,  together  with  the  eon- 
sequences  following  therefrom,  which  gives  the  history  of 
France  its  paramount  importance  in  the  history  of  Europe. 
How  early  a  powerful  national  feeling  was  developed  in 
Prance  was  shown  under  Louis  VI.  (1108-37).  In  the  long 
wars  which  he  waged  against  Henry  I.  of  England  about 
Normandy,  which  by  the  Norman  conquest  of  England 
threatened  to  become  lost  to  the  French  crown,  Henry  suc- 

ceeded in  establishing  a  formidable  alliance  with  the  Ger- 
man emperor.  But,  although  the  relations  between  the 

French  king  and  the  French  vassals — the  Counts  of  Flan- 
ders, Champagne,  Lyons,  Provence,  Toulouse,  etc. — were 

very  loose,  in  this  emergency  an  army  of  200,000  men  was 
immediately  formed  for  the  defense  of  France.  Louis  VI. 
was  a  sagacious  ruler.  He  abolished  serfdom  in  his  own 
territories,  and  formed  his  cities  with  their  adjacent  dis- 

tricts into  corporations.  But  by  his  examjile  he  compelled 
his  neighbors  to  do  the  same,  and  thus  he  sowed  a  very 
fertile  seed  of  opposition  to  the  feudal  lords  among  their 
own  subjects.  Philip  Augustus  (1180-1223)  took  the  first 
steps  toward  centralization,  and  took  them  successfully. 
He  formed  a  chamber  of  peers,  a  sort  of  council  of  state, 
consisting  of  six  secular  and  six  ecclesiastical  members, 
which  tended  to  secure  uniformity  in  the  actions  of  the 
king  and  his  vassals ;  and  he  established  the  right  of  ap- 

peal from  the  decision  of  the  feudal  lord  to  the  royal  coiu-t ; 
which  measure,  in  the  coia-se  of  time,  seriously  impaired 
the  infliience  of  the  lord.  Meanwhile  the  crown  grew 

richer.  Philip  Augustus  conquered  Normandy,  Maine,  Tou- 
raine,  and  Poitou  from  the  English  after  the  battle  of 
Bouvines  in  1214 ;  Philip  III.  (1270-85)  acquired  Toulouse 
and  Venaissin  by  negotiation ;  and  Philip  IV.  (1285-1314) 
received  Navarre,  Champagne,  and  Brie  by  marriage.  This 
latter  prince  could  afford  to  treat  the  order  of  the  Templars 
in  the  most  arliitrary  and  despotic  manner,  and  on  one  oc- 

casion, when  the  nobles  pi'essed  him  too  hard,  he  baffled  all 
their  exertions  by  convoking  for  the  first  time  (Mar.  28, 
1302)  that  important  assembly  which  came  to  be  known  in 
French  history  as  the  States  Oeneral.  which  was  made  n|j  of 
representatives  of  the  three  estates  :  the  first  the  clergy,  the 
second  the  noliility.  and  the  third  the  free  cities.  On  the 
accession  to  the  French  throne  of  the  house  of  Valois,  in 
1328,  with  Philip  VI„  nephew  of  Philip  IV.,  the  terrible 
wars  with  England  began,  the  English  king,  Edwai-d  III., 
claiming  the  crown  of  France  as  a  grandson  of  Philip  IV. 
These  wars  are  known  as  "  the  Hundred  Years'  war."  Hut 
when  at  last  the  Maid  of  Orleans  succeeded  in  rousing  the 
national  feeling  to  an  unconquerable  pitch,  and  carried,  in 

1 439,  Charles  VII.  to  Reims  to  be  crowned,  all  the  enthusiasm 
of  the  jH'ophi  was  concentrated  on  the  person  of  the  king. 
In  spite  of  all  the  incapacity  and  corruption  which  royalty 
had  exhibited  in  France  during  these  hundred  years,  it  ha<i 
become  very  dear  to  the  French  [leople  ;  and  although  per- 

sons like  Louis  XL  (1461-83)  and  Catharine  de  Medici,  who 
actually  governed  France  during  the  reign  of  her  three  sons, 
Francis  II.  (155!)-60),  Charles  IX.  (1.560-74),  and  Henry  III. 
(1574-89),  w(!re  not  fit  to  make  royalty  charming  to  the  ijiinds 
of  the  peopU',  they  were  eminently  fit  to  make  it  respected 
and  feared.  Charles  IX.  had  the  principal  leaders  of  the 
Protestant  party  murilered  at  the  nuissacre  of  St,  Hartholo- 
nu^w  in  1572  ;  Henry  III.  had  the  princi])al  leaders  of  the  Ro- 

man Catholic  party  murdered  one  after  the  othiT  When  (in 
1589)  Henry  IV.  a.scended  the  throne  and  founded  the  Bour- 

bon dynasty,  he  was  obliged  to  devote  the  principal  energies 
of  the  state  to  the  difficult  task  of  establishing  harmony 
between  the  Roman  Catholics  and  the  Protestants.  It  was 

to  this  en<l  that  the  Edict  of  Nantes  (a.  v.)  was  promul- 
gated in  1598.  Immediately  after  the  deatli  of  Henry  IV.  in 

1610,  however,  troubles  broke  out  anew.  The  king,  Louis 
XIII.,  was  but  a  boy,  and  was  ruled  by  his  mother,  Marie  de 
Medicis.  But  about  1622  a  great  master  of  statecraft  began 
to  attract  the  attention  of  the  country.  Cardinal  Riche- 
LiKU  (q.  v.),  dominated  by  three  great  political  ideas,  con- 

trolled France  until  1642.  All  his  energies  were  directed 
toward  subduing  the  political  power  of  the  nobles,  breaking 
the  predominant  pfiwer  of  Austria,  and  destroying  the  po- 

litical power  of  the  Protestants,  These  three  purposes  will 

be  found  to  furnish  the  key  to  all  his  acts.  Vv'hile  he  was successful  he  laid  the  foundation  for  the  authority  of  Louis 
XIV. 

During  the  first  years,  of  the  reign  of  Louis  XIV.  (1643- 
1715)  France  was  eminently  prosperous,  and  held  the  most 
prominent  place  not  only  in  European  politics,  but  in  Eu- 
ro]iea.n  civilization.  Louvois  and  Colbert  were  excellent 
ministers ;  the  treasury  was  full ;  commerce  and  industry 
flourished  ;  the  army  and  navy  were  in  an  effective  state ; 
Turenne,  Conde,  and  Luxembourg  achieved  great  victories, 
and  new  provinces  were  added  to  the  kingdom.  The  king 
was  exceedingly  prodigal,  but  his  prodigality  was  accom- 

panied by  an  elegance  and  taste  which  spread  a  magnificent 
and  even  blinding  radiance  around  him  ;  all  other  kings 
tried  to  imitiite  him,  Corneille,  Racine,  Moliere,  Boileau, 
Bossuet,  and  Fenelon  had  the  ear  of  the  world,  and  dic- 

tated the  taste  in  all  other  literatures.  But  after  some 

years  the  true  character  of  the  absolute  monarchy  became 
apjparent.  In  1685  the  king  revoked  the  Edict  of  Nantes. 
Thereby  the  guaranty  of  religious  freedom  which  was  given 
to  the  Protestants  by  Henry  IV.  in  1598  was  destroyed,  and 
persecutions  immediately  began.  Thousands  of  the  most 
industrious  and  intelligent  citizens  of  France  were  exiled. 
Some  of  the  most  prosperous  branches  of  French  industry 
stopped ;  the  revenues  decreased,  and  an  uneasy  feeling 

crept  into  the  hearts  of  the  people.  The  king's  prodigality, however,  did  not  decrease  with  his  diminished  revenues ; 
on  the  contrary,  his  passion  for  stupendous  buildings  and 
gorgeous  court  magnificence  grew  stronger  as  he  grew 
older.  His  second  war  (from  1689  to  1697)  was  not  suc- 

cessful, and  in  liis  last  (from  1700  to  1713)  failure  followed 
failure.  Both  were  begun  for  reasons  of  mere  vanity,  but, 
although  his  armies  were  defeated  time  after  time,  his  arro- 

gance did  not  abate.  In  many  districts  of  France  food  be- 
gan to  become  scarce,  but  the  king  heeded  it  not.  When 

he  died  he  left  a  debt  of  3,500.000,000  livres,  a  country 
utterly  exhausted,  a  court  more  demoralized  and  more  ex- 

pensive than  any  other  institution  that  modern  civiliza- 
tion had  ever  seen,  and  a  people  deeply  discontented,  though 

perhaps  as  yet  unconscious  of  the  reasons  of  its  discontent. 
Under  his  successors,  Louis  XV.  (1715-74)  and  Louis  XVI. 
(1774-93),  the  consciousness  came,  and  with  it  the  crisis. 

The  French  court  was  the  government  of  France.  There 
was  no  constitution,  and  such  fragments  of  a  constitution 
as  existed  were  either  out  of  working  order  on  account  of 
disuse — the  States  General  had  not  been  summoned  since 
1614,  the  assembly  of  the  notables  not  since  the  first  year  of 
Louis  XIII.,  the  Parliament  of  Paris  had  not  met  with  full 
aut  hority  under  Louis  XIV. — or  if  capable  of  working,  they 
worked  against  each  other,  and  produced  oidy  confusion. 
The  only  valid  authority  was  the  king;  he  could  interfere 
even  with  the  courts  of  justice  by  his  lettres  de.  cachet.  He 
governed  Prance  by  the  court  and  a  great  retinue  of  offi- 

cials; 250,000  were  employed  to  gather  the  land  and  income 
tax  alone.      There  were  about  4,000  offices  which  conferred 
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nobility  on  tljcii-  inrMimbonts — (hat  is,  exemption  from  tax- 
ation anil  fnirn  inililaiT  service.  'I'liese  olllces  were  sold, 

anil  tlie  sale  was  not  a  fraud  on  the  admiiiiatraliim,  but 

a  financial  operation  of  the  government.  This  people  nn- 
der  this  goverunient,  eonsisled  of  three  classes — the  nobility, 
the  clergy,  anil  t lie  third  estate.  Tlie  nobility  comprised  a 
long  scale  of  ditlerent  degrees  of  rank,  from  the  forty-four 
peers  of  the  realm  to  the  swarms  of  parvenus  who  had  re- 

ceived their  noliility  from  an  oHiin' ;  and  this  .scale  was  ex- 
pressed by  an  intricate  system  of  etiiiuette.  Hut  all  nobles 

— and  their  proportion  to  the  whole  po|iuhition  was  as  one 
to  S.'iO — were  exempted  from  land  tax,  from  military  serv- 

ice, from  contributions  to  the  maintenance  of  roads,  etc. ; 

they  paid  only  an  insignificant  class  tax  ;  and  on  such  con- 
ditions the  nobility  held  more  than  one-half  of  the  soil  of 

Prance,  enjoying  the  right  of  hunting,  exercising  police 
superintendence,  administering  Justice,  etc.  The  Church 
owned  a  little  over  one-sixth  of  the  soil,  from  which  it  de- 

rived an  income  of  160,000,000  livres  a  vear,  and  on  which  it 
paid  no  reguhir  taxes.  Of  these  160.000,000,  40,000,000  were 
received  ijy  the  active  servants  of  the  Cliurch,  the  curates, 
the  priests ;  the  rest  was  swallowed  by  the  appanages  of 
the  prelates  or  spent  in  benefices  which  tlie  king  bestowed 
on  the  younger  members  of  tlie  nolile  families,  and  which 
enjoined  no  kind  of  service  on  the  Ijeneficiaries.  The  third 
estate  had  to  bear  the  whole  liurden  of  the  defense  of  the 
country,  the  whole  burden  of  the  defrayment  of  the  public 
expense,  and  the  whole  burden  of  productive  labor. 

Between  this  people  and  this  government  stood  a  numer- 
ous class  of  writers — Voltaire,  Rousseau,  d'Alembert,  Mon- 

tesquieu, Diderot,  and  many  more — whose  glory  has  faded 
very  much  since  it  became  evident  that  their  positive  ideas 
were  wrong,  but  who  conferred  a  great  benefit  not  only  on 
France  but  on  Europe  by  their  criticism  of  the  actual  state 
of  affairs.  With  matchless  eloquence,  with  irresistible  wit, 
they  showed  that  faults  and  demoralization  on  the  one  hand 
were  the  true  causes  of  the  misery  and  degradation  on  tlie 
other,  and  they  taught  men  not  to  take  the  world  as  it  was, 
but  to  try  to  make  it  what  it  ought  to  be.  This  was  tlie 
situation  to  which  the  absolute  monarchy  in  Prance  came : 
a  corrupt  government^  falling  short  of  means  by  which  to 
gratify  its  vicious  appetites,  a  hard-toiling  people,  pinched 
by  hunger  and  almost  driven  to  despair ;  and  between  them 
a  literature  which  told  the  starving  man  who  it  was  that 
stole  his  food.  The  result  could  be  nothing  else  than  the 
Rennlution. 

Money  was  wanting ;  the  state  was  on  the  verge  of  bank- 
ruptcy. The  king  first  tried  ditfcrent  ministers  of  finance  : 

Necker,  but  he  only  revealed  the  state  of  affairs  to  the  pub- 
lie,  and  informed  the  peojile  that  His  Majesty  had  used 
860,000,000  livres  for  his  own  person ;  Calonne.  but  he  only 
increased  the  debt  by  his  chimerical  speculations,  which 
destroyed  much  private  capital  and  the  last  remnant  of 
public  confidence;  Brienne,  but  he  could  do  nothing  when 
the  nobility  and  the  clergy  absolutely  refused  to  be  taxed. 
The  king  then  recalled  Necker,  and  convoked  the  States 
General  to  meet  at  Versailles,  May  2.5,  1789.  In  this  assem- 

bly the  votes  were  cast  not  by  poll,  but  by  class,  and  thus 
the  third  estate  was  completely  overruled  by  the  two  priv- 

ileged estates.  The  third  estate  protested  against  such  an 
order  of  conducting  business,  and  demanded  a  vote  by  poll. 
The  two  other  estates  refused.  On  .June  17  the  third  estate 
constituted  itself  the  National  Assembly,  and  invited  the 
two  other  estates  to  participate  in  its  debates ;  on  the  20th 
the  Assembly  pledged  itself  by  oath  not  to  separate  until  a 
constitution  was  iiuule ;  and  on  the  2ijd  it  dechired  its  mem- 

bership inviolable.  To  this  the  king  answered  by  dismiss- 
ing Necker  and  ordering  the  concentration  of  a  body  of 

troops  at  Versailles  ;  but  in  the  meanwhile  the  nobility  and 

clergy  had  given  way  at  the  king's  request,  and  joined  the 
third  estate.  On  July  13  tlie  first  insurrection  took  place 
in  Paris ;  on  the  li3tli  a  national  guard  and  revolutionary 
municipal  boards  were  formed  :  ou  the  14th  the  Bastile  was 
stormed;  and  on  Aug.  4  the  National  Assembly — or,  as  it 
it  was  generally  called,  the  Constituent  Assembly — aliolislied 
all  feudal  and  manorial  rights.  The  royal  jirinces  tied,  the 
emigration  began.  On  Oct.  5  the  mob  of  Paris,  followed  by 
the  national  guard,  rushed  to  Versailles,  and,  after  mas- 

sacring the  royal  guaril,  carried  the  king  and  queen  back 
to  Paris,  whither  also  tlie  Constituent  Assembly  removed. 
July  14,  1790,  the  constitution  was  rea-dy,  the  king  took  his 
oalli  on  it,  and  those  of  the  nobility  and  clergy  who  refused 
to  do  so  were  thrown  into  prison.  Still  the  excitement  and 
disorder  in  Paris  increased  every  day,  and  on  the  frontier 

the  royal  princes  orgniiized  corps  of  c'w/c/ms,  while  Austria, 
Prussia,  Saxiiny.  (ireal  liritaiii,  and  Spain  formed  an  alliance 
and  offered  the  king  tlieir  help  against  his  subjects.  Juno 
20,  1791,  he  and  the  queen  tried  to  flee,  but  were  stopped  at 
Varennes,  lirought  back  to  Paris,  and  confined  in  the  Tui- 
leries.  On  Sept.  14  he  had  to  take  oath  on  a  new  constitu- 

tion, and  then  the  Constituent  Assembly  considered  its 
work  as  done,  dissolved,  and  gave  place  for  the  Legislative Assembly. 

This  Assembly  met  Oct.  1.  1791.  Meanwhile  the  protests 
of  the  foreign  courts  against  the  constitution,  the  royalist 
insurrections  in  Calvados  and  Vendee,  and  tlie  movements 
of  the  emigrants  on  the  frontier  caused  terrible  excitement 
in  Paris.  War  was  declared  against  Austria  and  Prussia, 
and  when  reports  came  of  the  defeat  of  the  French  armies, 
and  when,  moreover,  the  king,  in  confidence  of  hel[)  from 
the  approaching  Austrians,  assumed  a  more  decided  atti- 

tude toward  the  Jjegislative  Assembly,  the  excitement  grew 
into  wild  fury.  Armed  bands  broke  into  the  Tuileries  June 
20,  July  5,  and  Aug.  10.  On  the  last  occasion  the  Swiss 
guard  was  horribly  massacred,  and  the  king  and  the  royal 
family  were  compelled  to  seek  refuge  in  the  Legislative  As- 

sembly, from  which  they  were  brought  to  the  Temple  as 
prisoners.  Robespierre,  Marat,  and  Danton  swayed  the 
Parisian  po[inIace  through  the  cluli  of  the  Jacobins  and 

through  Jlarat's  paper.  On  the  news  of  the  Prussian  inva- 
sion of  Champagne  and  the  fall  of  Verdun  a  tribunal  of  na- 

tional defense  was  formed,  the  constitution  abolished,  the 
Legislative  Assembly  dissolved,  and  a  National  Convention 
convoked. 

The  National  Convention,  which  met  Sept.  21,  1792,  con- 
sisted of  two  parties — the  Jacobins,  generally  called  the 

"  Mountain."  and  comprising  the  most  radical  democrats — • 
men  witlmut  any  definite  ideas,  but  determined  to  carry  the 
jiassion  of  the  hour  to  its  last  con.sequences ;  and  the  Giron- 

dists, the  representatives  of  law  and  order  under  the  form 
of  a  constitutional  monarchy,  who  were  men  of  probity  and 
talent.  The  Jacobins  were  in  the  majority,  and  on  Sept 

22,  Prance  entered  on  the  "  First  Day  of  Year  L  of  the  Re- 
public." Their  power  was  still  more  strengthened  by  the 

success  of  the  war.  The  Prussians  were  driven  back,  Du- 
mouriez  conquered  Belgium,  Custine  crossed  the  Rhine,  and 
Montesquieu  entered  Savoy.  They  felt  that  they  were  irre- 

sistible, and  they  pushed  forward,  trampling  down  every- 
thing which  opposed  them.  The  king  was  brought  to  trial 

Dec.  11,  and  executed  Jan.  21,  1793.  The  Girondist  leaders 
were  arrested  June  2,  1793,  and  executed  Oct.  31.  A  com- 

mittee of  public  safety  was  formed  and  invested  with  abso- 
lute power.  The  Convention  passed  a  decree  against  all 

who  were  "  suspected,"  and  Barere  declared  that  "  terror  " 
was  the  order  of  the  day.  Terror  was  indeed  the  weapon 
the  Jacobins  employed.  In  Bordeaux,  Marseilles,  and  Lyons 
counter-revolutions  took  place,  but  (hey  were  put  downi 
with  a  cruelty  and  violence  which  the  world  had  not  seen 

since  the  days  of  the  Roman  empei'ors.  The  government 
was  a  perfectly  unlimited  despotism,  exercised  not  by  one, 
but  by  many.  He  whom  the  Parisian  mob  lifted  on  their 
shoulders  became  a  despot  for  the  hour,  and  he  could  do 
with  lives  and  property  as  he  likeil.  No  institution  could 
withstand  these  shocks.  The  Christian  religion  was  for- 

mally abolished,  and  the  worship  of  "  Reason,"  represented 
on  the  occasion  by  a  danseuse  from  the  Opera,  was  intro- duced. 

At  this  moment,  however,  a  reaction  began  to  set  in.  Not 
that  the  Reign  of  Terror  ceased  and  the  cruelties  stopped. 
But  the  revolutionary  frenzy  had  reached  its  culmination. 
The  movement  could  go  no  further.  In  the  excesses  of  He- 
bert  and  his  party,  especially  in  the  abolition  of  religion, 
there  was  something  which  actually  offended  and  disgusted 
Robespierre.  He  was  thoroughly  in  earnest.  He  wanted  a 

perfect  democracy,  with  '■  liberty  and  equality,"  and  he  was 
willing  to  go  through  the  teri-or  of  anarchy  in  order  to  lireak 
down  the  old  social  order  and  produce  the  new.  But  an- 

archy itself  was  not  his  ideal.  Hebert  and  twenty  of  his 

party,  the  Enrages,  were  arraigned  as  vicious  men  and  trai- 

tors "to  their  country,  and  brought  to  the  guillotine  on  Mar. 24,  1794.  A  worship  of  the  Supreme  Being  was  substituted 
for  that  of  Reason.  But  the  reaction,  once  begun,  could 
not  lie  stayed.  Hehert  was  followed  by  Danton  (Apr.  5), 
and  Danton  by  Robespierre  liimself  (Julv  28).  The  Jaco- 

bins were  now  Without  leaders,  and  on  ̂ ov.  11  their  club 

was  closed.  During  the  first  halt  of  the  year  179.J  the  Con- 
vention debated  and  adopted  a  new  constitution,  which 

placed  the  executive  power  iu  the  hands  of  a  Directory  of 
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Ave,  anil  the  insuiTcotion  against  tliis  new  constitution, 
brought  alioiit  by  the  intrigues  of  the  radical  democrats  and 
the  royalists,  was  successtully  put  down  by  the  young  gen- 

eral Bonaparte;  tlie  inub  of  Paris  was  disarmed  Oct.  5. 
Tlie  situation  of  the  Directory  was,  nevertheless,  by  no 

means  easy.  From  without  it  was  attacked  by  Great  Brit- 
ain, Austria,  and  Russia.  But  it  offered  a  vigorous  and 

successful  resistance  to  its  enemies  in  the  field.  By  regular 
conscripticm  it  brought  300,000  men  into  the  field.  The 

war  was  everywhere  carried  on  in  the  enemy's  territory,  and 
the  armies  of  the  young  republic  seemed  to  be  unconquer- 

able. Foreign  countries  were  sulidued, and  French  ideas  wc^re 
impressed  on  Europe,  not  by  mere  elorpience,  but  by  the  aid 
of  arras.  In  dealing  with  its  domestic  foes,  however,  the 
goverinnent  of  the  Directory  was  much  less  successful.  La 
Vendee  was  still  in  u|:)roar,  and  when  more  peaceful  and 
conciliatory  measures  were  adopted  the  royalists  returned 

and  began  their  inti'igues.  At  the  election  of  1707  they 
gained  the  majority  in  the  representation,  and  the  Govern- 

ment had  to  use  very  harsh — not  to  say  terroristic — means 
in  order  to  save  itself.  The  Tuileries  was  surrounded  with 
troops  and  cannons,  and  the  royalist  members  were  arrested. 
Their  election  was  declared  illegal,  and  they  were  banished 
from  the  country.  Also  the  financial  difliculties  jjroved  too 
great  for  the  Government.  In  spite  of  the  enormous  sums 
which  it  drew  from  Belgium,  Germany,  and  Italy,  the  Di- 

rectory was  unable  to  jiay  the  public  debt.  It  had  to  de- 
clare the  state  bankrupt  and  repudiate  two-thirds  of  its 

obligations.  Under  these  circumstances  there  arose  a  gen- 
eral feeling  of  the  necessity  of  concentrating  the  Government 

in  one  single  individual,  and  when  (Nov.  9. 1799)  Gen.  Bona- 
parte overthrew  the  government  of  the  Directory  by  mili- 

tary force  and  grasped  the  reins  himself,  most  people  in 
France  ajiproved  of  the  measure.  From  the  overthrow  of 
the  Directory  to  the  defeat  at  Waterloo,  June  18,  1815,  Na- 

poleon was  the  absolute  ruler  of  Prance — first  as  consul 
(Dec.  27,  1799),  then  as  emperor  (Dec.  3,  1804).  His  reign 
was  the  most  brilliant  period  of  French  history.  An  unin- 

terrupted series  of  great  victories — Marengo,  Austerlitz, 
Jena,  Wagram — made  France  the  undisputed  arbiter  in  Eu- 

ropean politics,  removed  her  frontiers  to  the  Elbe  and  the 
Adriatic  Sea,  and  turned  a  stream  of  gold  and  treasure  into 
her  la]).  Tliis  changed,  of  course,  after  the  catastrophe  in 
Russia  (1812),  the  battle  of  Leipzig  (Ot.  19.  1813),  and  the 
abdication  (Apr.  4,  1814).  (See  Napoleon  I.)  Nevertheless, 
in  spite  of  the  humiliations  and  the  exhaustion  which  those 
years  brought  along  with  them,  Prance  was  not  simply  re- 

covering, l)ut  actually  developing  during  the  period  from 
the  restoration  of  the  Bourbons,  in  181.5,  to  their  final  ex- 

pulsion, in  1830 — that  is,  in  the  reigns  of  Louis  XVIII.  and 
Charles  X.  But  the  Bourbons  had  learnt  nothing  and  for- 

gotten nothing  during  their  exile  of  more  than  twenty  years ; 
and  when,  under  their  hands,  the  reaction  gradually  assumed 
the  character  of  arbitrariness  and  despotism,  the  revolution 
broke  out,  July  35,  1830.  It  ended  with  a  mere  change  of 
dynasty,  Ijut  Louis  Philippe  also  proved  unsuccessful  in 
quieting  the  restless  spirit  of  the  French  people.  His  so- 
called  policy  of  resistance  provoked  another  revolution, 
Feb.  5,  1848.  and  he  had  to  flee.  It  was  evident  that  the 

spirit  of  revolution  was  still  a  very  powerful  foi'ce  in  the 
French  nation.  It  was  the  presence  of  this  spirit  which 
gave  the  rich  and  comfortable  middle  class  of  the  French 
people  a  dread  of  the  future,  and  enabled  Napoleon  III.  to 
trample  down  the  republic  (Dec.  2, 1851)  and  establish  a  new 
monarchy  (Dec.  3, 1852).  It  should  also  be  noticed  that  one 
of  the  most  effective  means  which  the  new  ruler  employed 
to  keep  down  the  political  aspirations  of  the  people  and  sup- 

port his  own  despotism  was  just  this  very  dread  for  what 
seemed  to  be  the  last  consequences  of  liberalism.  Seldom, 
however,  has  a  political  undertaking  of  any  magnitude  end- 

ed in  so  shameful  a  manner  as  the  reign  of  Napoleon  III. 
After  the  Prussian  victory  of  Sedan  (see  Franco-German 
War)  it  became  more  and  more  apparent  that  his  whole  for- 

eign policy  had  Ijeen  a  senseless  easting  about  for  the  mere 
purpose  of  producing  or  sustaining  an  illusion.  The  humili- 

ation of  Sedan  was  followed  by  the  paroxysm  of  the  Com- 
mune. The  republic  established  in  1870  after  the  deposition 

of  Najioleon  III.  lias  lasted  longer  than  any  former  attempt 
at  estal)lishing  a  republic  in  Prance.  Under  the  i)residen(ties 
of  Tliiers  and  MaoSlahon  events  were  often  stormy  enough. 
Royalist  plots,  legitimists,  Orleanists,  and  Bonapartists  were 
nuicli  S[)oken  of.  Under  the  presidency  of  (irevy  tlie  times 
■were  calmer.  Under  that  of  Carnot  (<y.  v.)  great  financial 
scandals  connected   with  the   Panama  Canal  scheme  were 

brought  to  light,  and  at  times  the  Government  seemed  to  be 
in  peril.  Carnot  was  succeeded  by  Casimir-Pkrikb  (g.  v.), 
who,  however,  resigned  Jan.  15, 1895.  Two  days  later  F^lix 
Faure  (q.  I'.)  was  chosen  to  succeed  him.  During  this  pe- 

riod the  foreign  policy  of  Prance  has  limited  itself  to  col- 
onization and  to  the  development  of  its  military  resources 

witli  a  view  to  the  possible  recovery  of  the  provinces  lost  ia 
the  Franco-German  war. 
Authorities.— Of  the  works  narrating  nearly  or  quite  the 

entire  history  of  P'raiice  the  most  important  are  Martin, 
rris/oire  de  France  (10  vols..  1855-60);  Miclielet,  Histoire 
(Je  France  (17  vols.,  ]S33-6(i);  and  Guizot,  Histoire  de 
France  (6  vols.,  1870).  Of  Martin  and  Michclet  jiarts  only 
have  been  translated  and  |)uljlished  in  Englisli.  Guizot  ap- 

peared in  English  simultaneously  with  the  P'rench  edition. 
Of  works  on  special  ])VT'v»\fi  iiwizoVs  IHdoirede  Civilisatwn en  France  (also  in  English)  is  of  the  first  importance  for  the 

period  of  the  Middle  Ages.  For  the  same  period  Coulanges's 
Histoire  des  Iiiditutiirns  poUtiqnea  en  France  is  also  very 
important.  For  the  period  of  the  Reformation  the  works  of 
jNIignet,  Baird,  Poole,  White,  Freer,  Segretaiii,  Poirson,  Rob- 
son,  and  Cheruel  are  important.  For  the  period  of  the 
Revolution  the  number  of  works  is  too  great  for  enumera- 

tion. Of  the  first  importance,  however,  are  the  writings  of 
Lanfrey,  Tocqueville,  Thiers,  Blanc,  Taine,  von  Sybel, 
Mignet,  Alison,  Carlyle,  and  Jung.  For  the  post-revolu- 

tionary period  the  most  useful  works  are  Viel-Castel,  His- 
toire de  la  Sesta  Ural  ion;  Blanc,  Histoire  de  Dix  Ans\ 

Hillebrand,  Geschichte  Frankreichs  von  der  Ttironheateigung 
Louis  Philippes  bis  zum  Falle  Napoleon  III.;  Guizot  s 

and  Tocfjueville's  Memoirs;  Delord,  Histoire  du  Second 
Empire;  Jerrold,  i/j/e  of  Napoleon  III.;  Van  Laun's  The 
French  lievolvlionary  Epoch  ;  and  Adams's  Democracy  and 
Monarchij  in  France.  Fcjr  a  fuller  bibliography,  see  Adams's 
Manual  of  Historical  Literature. 

Revised  by  C.  K.  Adams. 

Franoesca,  fra'iin-ches'ka'a,  Pietro,  della :  painter ;  b. 
at  Borgo  San  Sepolcro,  in  Italy,  in  1398.  He  was  also  called 
Pietro  Borghese  after  his  father.  He  first  painted  several 
small  pictures  for  the  Duke  of  L^rbino.  which  excited  great 
admiration.  He  then  went  to  Pesaro,  Ancona,  and  Perrara, 
where  he  decorated  many  rooms  in  the  old  palace,  now  de- 

stroyed. At  Ferrara  there  are  only  the  frescoes  of  the 
chapel  of  St.  Augustine  still  remaining,  and  they  are 
spoiled  by  the  damp.  Nicholas  V.  invited  him,  together 
with  Bramante,  to  work  in  the  Vatican,  and  here  his  work 
was  also  destroyed,  as  Raphael  painted  over  the  frescoes. 
After  executing  his  commission  in  Rome  Prancesca  returned 
to  Borgo  San  Sepolcro,  where  he  produced  exquisite  work, 
as  also  at  Arezzo  and  at  Loreto,  with  Domenico  Veneziano. 
This  great  painter  lost  his  eyesight  at  the  age  of  sixty,  and 
gave  himself  up  to  the  study  of  mathematics.  He  was  the 
first  to  lay  down  the  principles  of  perspective  and  to  imi- 

tate in  painting  different  effects  of  light,  to  note  intelli- 
gently the  muscles  in  the  nude  figure,  to  prepare  models  in 

clay  to  paint  the  figures  from,  and  to  study  drapery  on 
them  by  putting  it  on  wet.    D.  in  1484.    W.  J.  STrLLMAN. 

Franche-Coiiit*',  fraansh'kohta' :  one  of  the  old  provinces 
of  Eastern  France  ;  now  divided  into  the  three  departments 
of  Doubs,  Haute-Saone,  and  Jura. 
Franchise  [from  O.  Fr.  franchise,  freedom,  privilege ; 

deriv.  of  franc,  fninche,  free,  whence  Eng. /ra»/r]  :  in  law, 
a  particuhvr  privilege  conferred  by  government  on  individ- 
UEils  or  corporations  which  does  not  belong  to  the  citizens 

of  a  count  i-y  generally  by  common  right.  In  Great  Britain 
the  varieties  of  franchise  are  very  numerous,  and  include 
such  rights  as  these :  to  have  wrecks,  estrays,  treasure-trove, 
or  forfeitui'es  :  to  hold  fairs  or  markets ;  to  establish  and 
maintain  ferries ;  to  have  a  forest,  chase,  park,  warren,  or 
fishery,  etc.  In  the  U.  S.  the  classes  of  these  special  privi- 

leges are  greatly  reduced  in  number,  and  they  are,  almost 
without  exception,  vested  in  corporations.  The  most  usual 
and  important  are  the  privileges  of  maintaining  ferries, 
bridges,  turniiikes,  railways,  telegraph  and  tele]ihone  lines, 
and  the  right  to  lie  a  corporation  for  any  purpose. 

Nature  of  a  Franchise. — A  franchise  is  created  cither  by 
express  legislative  grant  or  by  prescription,  which  jiresup- 
poses  a  grant,  and  hence  is  of  the  nature  of  an  agreement 
or  contract  between  the  State  and  the  grantee  or  possessor 
of  the  franchise,  and  the  latter  thereby  assumes  certain  ob- 

ligations as  a  consideration  for  tlie  rights  which  the  former 
confers  upon  him.  The  rights  accruing  under  this  contract 
are  generally  included  in  law  among  incorporeal  heredita- 
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ments.  But  as  it  is  usually  conferred  iipnii  a  corpora- 
tion, wliicli  is  regarded  as  having  a  perpetual  existence, 

it  can  scarcely  ever  be  said  to  pass  as  an  iiilieritancu'.  It 
has,  liowever,  this  quality  of  inheritance  when  vested  in  an 
individual,  and  it  clearly  indicates  the  nature  of  a  franchise 
as  a  riglit  of  property,  an  incorporeal  hereditament  being 
regarded  as  real  estate. 

Duties  or  Ohh'c/nfions  Imposed  upon  the  Oriiiitee. — The duties  which  are  imposed  upon,  or  the  olihi;alinns  assumed 

V)y,  the  grantee  of  a  franchise  depend  upon  tlic  natui'e  of  the 
franchise  bestowed.  He  must  in  any  case  use  his  privileges 
only  in  the  way  and  to  the  extent  contemplated  in  the 
grant,  and  in  the  exercise  of  these  is  governed  by  the  law  of 
the  land.  In  the  case  of  grants  which  bestow  [jrivilcges,  the 
exercise  of  which  consists  in  rendering  some  service  to  the 
public  for  a  consideration,  the  oljligations  assumed  are  to 
serve  the  public  in  the  way  and  to  the  extent  which  he  may 
reasonably  be  supposed  to  have  agreed  to  do  in  accepting  the 
franchise.  Thus  if  the  privilege  be  to  construct  and  main- 

tain a  common  highway  or  provide  any  means  of  public  trans- 
portation, there  is  annexed  to  the  grant  a  power  of  taking 

tolls  from  those  who  enjoy  the  superior  facilities  afforded, 
as  a  means  of  remuneration  ;  and  the  owner  of  the  franchise 

must  in  return  provide  pi'oper  accommodations  for  the  pnli- 
lic,  take  all  reasonable  measures  to  promote  tlie  safety  and 
comfort  of  travelers,  and  be  ready  at  all  proper  time  to  give 
them  passage.  For  any  violatiijn  or  neglect  of  these  duties 
he  may  be  made  to  respond  in  damages,  or  he  may  even  be 
deprived  entirely  of  the  power  with  which  he  had  been  in- 
trusted. 

Rights  of  the  Grantee. — The  rights  of  the  grantee  of  a 
franchise  are  the  same  as  those  which  he  would  have  in  the 

case  of  any  other  property,  subject,  of  course,  to  the  limit- 
ations imposed  by  the  act  bestowing  it,  and  those  arising 

from  the  nature  of  the  particular  franchise.  As  is  said 
above,  the  franchise  is  in  the  nature  of  a  contract,  and  the 
rights  of  the  grantee  are  such  as  arise  from  the  terms  of  the 
contract,  and  may  be  protected  and  enforced  in  tlie  same 
way  and  to  the  same  extent  as  any  other  rights  of  a  like 
nature.  Thus  a  corporation  having  a  franchise  to  nuiintain 
a  public  ferry  may  obtain  damages  from  any  one  illegally 
interfering  with  their  full  enjoyment  of  the  franchise,  and 
enjoin  any  further  acts  of  interference.  On  the  other  hand, 
as  an  example  of  the  limitations  upon  the  rights  of  the 
grantee  arising  from  the  nature  of  a  franchise,  may  l.)e  men- 

tioned the  principle,  established  by  the  weight  of  authority, 
that  a  corporation  can  not  mortgage,  sell,  or  transfer  its 
franchises  unless  expressly  authorized  thereto  by  the  Legis- 

lature, although  on  this  point  the  cases  are  not  all  agreed. 
It  is  fair,  however,  to  assume  that  in  granting  a  franchise 
to  be  a  corporation  the  State  has  regard  to  the  character  of 
the  grantee,  and  it  is  not  unreasonable  to  hold  that  as  a  due 
performance  of  the  corporate  duties  is  the  consideration  of 
the  grant  of  a  franchise,  any  contract  which  disables  or 

prevents  the  corporation  fi'om  discharging  its  functions,  by 
undertaking  without  the  consent  of  the  Stati>  to  transfer  to 
another  the  rights  and  jiowers  conferred  by  the  charter,  and 

to  relieve  the  grantee  of  the  burden '  which  the  charter  im- 
poses, is  void  as  against  public  policy. 

For  the  same  reason  it  is  held  that  at  common  law  the 
franchises  of  a  corporation  can  not  be  seized  and  sold  on 
execution.  Creditors  can  not  so  enforce  their  claims  as  to 
render  the  corporation  incapable  of  performing  its  public 
duties.  The  common  law,  however,  has  been  changed  by 
statutes,  so  that,  generally,  on  the  foreclosure  of  a  rail- 

road mortgage  the  purchaser  acquires  tlie  right  to  operate 
the  railroad ;  and  many  charters,  and  the  general  laws  of 
many  of  the  States,  expressly  authorize  corporations  to 
mortgage  or  alienate  their  franchises.  When  a  mortgage  or 
transfer  of  corporation  franchises  is  made  without  the  au- 

thorization of  the  State,  it  may  be  ratified  by  subsequent 
legislation. 

Rights  of  the  State  or  ffovemment  against  the  Grantee. — 
So  long  as  the  grantee  of  a  franchise  performs  the  obliga- 

tions assumed  under  the  franchise,  the  State  is  subject  to 
the  same  limitations  and  restrictions  as  respects  depriving 
him  of  it,  or  destroying  [it,  that  exist  with  respect  to  any 
other  species  of  property.  In  the  U.  S.  tlie  Dartmouth  (Col- 

lege case  established  tlie  principle  tliat  the  grant  of  a  fran- 
chise in  the  charter  of  a  corporation  creates  a  contract  the 

obligation  of  which  is  protected  by  that  clause  of  the  Con- 
stitution of  the  U.  S.  wliich  declares  against  impairing  the 

obligation  of  contracts  by  subsequent  legislation.  But  in 
many  charters,  or  acts  of  incorporation,  there  are  various 

provisions  which  are  regarded  as  matters  of  law  and  not  of 
contract,  and  which  are  therefore  subject  to  mocbfication  or 
repeal ;  and  there  arc  cerlain  rights  of  tlie  .Stati-  or  Uovcrn- 
ment  subject  to  wliich  it  is  lield  that  all  franchises  are 
granted,  even  though  expressly  excepted  from  their  opera- 

tion by  the  terms  of  the  grant. 
One  of  these  is  the  right  of  eminent  domain,  in  the  exer- 

cise of  which  a  State  may  always  destroy  or  take  away  a 
franchise  for  the  creati(jn  of  otljcr  franchises  or  j)ublic 
works,  upon  making  adequate  coinpensaticjii.  (See  Emi.nent 
Domain.)  An  interesting  quest  icjn  has  frequently  arisen  in 
the  courts  as  to  whether  the  Governmi^nt  in  creating  other 
franchises  which  would  not  directly  destroy  or  divest  any 
previously  existing  right  of  the  same  kiiid,  but  would 
seriously  interfere  with  its  exercise  and  diminish  its  value, 
as  by  establishing  a  new  ferry  or  bridge  in  the  immediate 
neighborhood  of  another,  is  infringing  upon  the  franchise 
first  granted  in  such  a  manner  as  to  entitle  the  grantee  to 
coiiqiensation.  It  has  been  asserted  by  some  jurists  that  at 
common  law  any  such  infringement  upon  franchises  was 
a  nuisance,  which  might  be  prevented  by  injunction  or  be 
made  the  subject  of  an  action  for  damages.  But  the  U.  S. 
courts  have  decided  that  there  is  in  such  cases  no  viola- 

tion of  proprietary  rights,  and  that  the  State  is  under  no 
obligation  to  make  recompense.  Public  grants  are  to  be 
construed  strictly,  and  no  im|)lications  of  the  kind  under 
consideration  are  to  be  annexed  to  them.  In  some  in- 

stances express  terms  are  inserted  excluding  all  interfer- 
ence within  a  s)iecified  distance,  and  a  protecting  stipula- 

tion is  thus  made  expressly  a  jiart  of  the  contract,  which 
the  State  can  not  violate  without  making  compensation. 
Another  right  of  this  nature  is  that  of  exercising  the 

police  power,  subject  to  which  franchises  are  always  granted. 
The  courts  have  settled  it  that  the  police  power  of  States 
can  not  be  bargained  away. 

A  third  is  the  right  to  alter  legal  remedies.  Every  fran- 
chise is  held  subject  to  legislation  affecting  remedies ;  yet 

the  State  must  give  some  remedy,  and  one  which  is  sub- 
stantially equivalent  to  that  which  was  provided  liy  law 

when  the  franchise  was  granted.  Any  law  which  under  the 
[ireteiise  of  changing  the  remedy  really  would  deprive  the 
grantee  of  some  right  for  which  he  contracted  in  accepting 
the  franchise  would  be  unconstitutional,  as  being  an  im- 

pairment of  the  obligation  of  contracts. 
The  right  to  amend  or  repeal  a  charter  Viestowing  a  fran- 

chise is  now,  however,  reserved  in  nearly  all  cases  by  the 
State.  But  even  where  this  is  the  case  the  reserved  jiower  to 
amend  or  repeal  has  its  limits.  The  power  to  alter  or  mod- 

ify a  charter  is  not  an  arliitrary  power,  but  is  restrained  to 
the  pjowers  and  franchises  granted  by  the  charter.  The 
courts  hold  that  the  alterations  must  be  reasonable,  and  that 
they  must  be  made  in  good  faith  and  be  consistent  with  the 
scope  and  object  of  the  act  of  incorporation.  It  does  not 
reserve  the  right  to  change  the  object  of  the  incorporation, 
or  to  substitute  another  for  it.  An  alteration  or  modifica- 

tion is  necessarily  of  the  grant  or  thing  to  be  altered  or  modi- 
fied, and  can  not  be  done  by  substituting  a  different  thing. 

Remedies. — There  are  three  renietiies  available  for  the  en- 
forcement of  the  public  duties  of  a  corporation  :  mandamus, 

quo  learranto,  and  indictment.  A  corporation  may  be  com- 
pelled by  mandamus  to  perform  duties  specifically  and 

plainly  imposed  upon  it.  Quo  warranto  is  a  proper  remedy 
in  cases  of  usurpation  or  illegal  uses  of  franchises. 

In  political  law  the  word  "  francliise  "  is  used  as  an  equiv- 
alent to  the  right  to  vote  for  candidates  at  a  public  elec- 
tion. The  right  of  citizens  of  the  U.  S.  to  vote  is  now,  to  a 

certain  exteiit.  guarded  by  the  U.  S.  Constitution,  which 
provides  (Fifteenth  Amendment)  that  it  shall  not  be  denied 
or  abridged  by  the  U.  S.,  or  by  any  State,  on  account  of 
race,  color,  or  previous  condition  of  servitude,  and  that 
Congress  shall  have  power  to  cai-ry  this  provision  into  ef- 

fect by  appropriate  legislation.     See  Vote. 
Revised  by  Henry  Wade  Rogers. 

Franchise  Tax :  See  Finance. 

Fraiu'ia,  f raan'chaa,  Francesco  :  painter ;  b.  at  Bologna 
in  1450:  his  fiimily  name  was  Kaibolini.  Of  artisan  extrac- 

tion, he  was  placed  with  a  goldsmith,  and  learned  the  art  in 
all  its  branches  to  perfection.  He  was  especially  successful 
with  coins  and  medals,  was  made  director  of  tlie  Bolognese 
mint,  and  ilesigned  all  its  coins  during  the  government  of 
the  Bentivogli  and  of  Julius  II.  Having  made  the  ac- 
(piaintance  of  Mantegna,  he  became  anxious  to  paint,  and 
ill  14!(()  he  produced  his  first  picture  for  the  Misericordia,  a 
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Madonna  in  oil-folor.  Giovanni  15i'ntivo<2:lin,  adniirinK  this 

picture,  made  liini  [laiiil  liini  aiiot  liiM-  .Madonna  for  one  of  his 
cliai>cls,  and  invited  him,  logetlicr  witli  other  Ken-arese  mas- 

ters, to  paint  in  his  palaee.  He  soon  Ijeeanie  a  famous  and 

very  poi>ular  painter,  and  received  commissions  from  Lom- 
bard)- and  Tuscany,  wliih-  liis  worlis  in  his  own  country  are 

very  numerous.  Ilis  Madonna  pictures  were  especially  fa- 
mous, lie  died  in  lolT. — His  son  Giacomo.  born  at  the  end 

of  the  fifteenth  century,  was  his  father's  pujiil,  and  his  works 
are  sometimes  taken  for  Franc'esco's.         W.  J.  Stii.i.man. 

Fraiii'ia.  fraan'see-ali  or  (Span,  jiron.)  f raan  thee-ira,  Jose 
Gaspar  Kouiuouez,  called  Dr.  Francia:  dictator;  b.  in 
Asuncion,  Paraguay,  in  1761.  His  father  was  a  Brazilian 
named  Fran(;a,  who  had  settled  near  Asuncion.  Jose  Gas- 
par  graduated  in  canon  law  at  the  University  of  Cordova, 
and  became  an  advocate  in  his  native  town,  holding  some 
minor  public  ofRces;  he  acquired  a  reputation  for  great 
learning  among  the  ignorant  pei>ple,  but  attained  no  real 
distinctiim  before  his  fiftieth  year.  When  Paraguay  re- 

volted against  its  Spanish  governor  (May  15,  1811),  Francia 
was  made  a  member  of  the  governmental  junta:  he  quickly 
became  the  leader,  and  from  that  time  was  virtually  ruler 
of  Paraguay.  The  country  formally  separated  from  Buenos 

Ayres  Oct.'  12,  1811,  and'  Francia  and  Fulgencio  Yegros were  chosen  consuls.  Yegros.  from  the  first,  was  a  cipher 
in  the  government.  In  1814  Francia  was  maile  dictator  for 
three  years,  and  in  1817  dictator  for  life.  He  ruled  as  an 
absolute  despot,  without  ministers,  and  with  no  other  law 
than  his  own  will.  Business  and  agriculture  were  maiiaged 
as  he  directed,  and  in  fact  the  whole  country  was  treated  as 
a  private  domain  and  the  peoi)le  as  serfs.  His  ])olicy  was 
to  cut  off  Paraguay  from  intercourse  with  the  outside  world, 
and  to  make  it  self-supporting;  to  this  end  foreign  com- 

merce was  almost  prohibited ;  Paraguayans  were  not  al- 
lowed to  leave  the  countiy,  and  the  few  foreigners  who 

entered  it  were  kept  there  for  years.  Several  real  or  imag- 
ined conspiracies  against  him  were  put  down  by  the  im- 

prisonment and  execution  without  trial  of  scores  of  persons. 
His  own  friends  were  persecuted.  D.  in  Asuncion,  Sept.  20, 
1840.  Herbert  H.  Smith. 

Fraiiciabigio,  fraan-ehaa-bee'jo.  properly  Francesco  di 
Cristofauo :  a  Florentine  painter ;  b.  1482;  a  pupil  of  Al- 
bertiuelli.  He  afterward  became  an  imitator  of  Andrea  del 
Sarto,  and  in  a  friendly  way  often  tried  to  compete  with  him. 
In  the  cloister  of  the  Annunziata  he  painted  a  Ilarriage  of 
Our  Lady  beside  certain  works  of  Andrea,  which  compared 
well  with  them,  though  it  was  never  finished,  for  the  monks 
angered  him  by  uncovering  it  before  the  right  time,  and  he 
injured  it  with  a  hammer  and  left  it  unfinished.  At  Scalzo  and 
Poggia  a  Caiano  his  work  was  again  executed  beside  that  of 
Andrea,  and  although  he  does  not  equal  him.  no  one  can  deny 

his  having  great  gifts.     D.  in  1524.  W.  J.  Stillmaij.  ' 
Frau'cillon,  Robert  Edward:  novelist:  b.  in  Gloucester, 

England,  in  1841.  He  was  graduated  at  Trinity  Hall,  Cam- 

bridge, in  1862,  and  admitted  to  the  bar  in  l"864.  Of  his numerous  novels  the  best  known  is  Under  Slieve-ban  (1881). 
Francis  I. :  King  of  France  :  b.  at  Cognac,  Sept.  12. 1494; 

son  of  Charles.  Count  of  Angouleme  :  succeeded  his  cousin 
and  father-in-law,  Louis  XIL,  Jan.  1.  1515.  In  the  follow- 

ing July  he  set  out  for  the  conquest  of  the  Jlilanese  territory. 
He  woii  the  great  battle  of  Marignano,  the  "  l)attle  of  the 
giants  "  (Sept.  14-15),  and  was  knighted  on  the  field  by  Bay- 

ard. In  1519  began  his  rivalry  with  Charles  V.  in  the  eon- 
test  for  the  imperial  crown  and  the  control  of  Italy.  In 

June,  1520.  he  met  Henry  VIII.  of  England  on  "the  field 
of  the  cloth  of  gold,"  between  Guisnes  and  Ardres.  In  1522 
he  began  the  war  against  the  emperor,  tlie  pope,  and  Eng- 

land, most  unwisely  attacking  at  once  Navarre  and  the  Neth- 
erlands. Prosper  Colonna.  at  the  head  of  the  Italian  troops, 

rapidly  dispossessed  Francis  of  his  Italian  possessions,  ex- 
cept Cremona ;  the  French  were  muted  in  Navarre :  and  on 

the  eastern  frontier  the  oidy  advantage  was  the  check  given 
to  Charles  at  Mezieres.  Meanwhile,  the  English  invaded  the 
north  ;  the  constable  Bourbon  went  over  to  the  enemy ;  Bon- 
nivet  was  driven  out  of  Italy;  Bayard  was  slain.  Provence 
overrun  by  the  Germans,  and  the  queen  died.  Francis,  how- 

ever, rapidly  cleared  Provence  of  his  enemies,  and  followed 
them  into  Piedmont,  but  was  defeated  and  captured  at  the 

great  battle  of  Pa  via,  in  1535.  He  was  ki'[)t  a  close  prisoner 
at  Madrid  for  one  year;  Init  England,  Venice,  Rome,  and 
Genoa  demanding  liis  release,  the  emperor  liberated  him, 
after  exacting  the  most  humiliating  c<mditions.  The  war 
was  at  once  renewed  in  Italv;  Home  was  sacked  by  the  con- 
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stable  Bourbon,  the  po|ie  imprisoned,  but  the  Frendi  army 
under  Lautrec  was  destroyefl  before  Najiles  by  a  loathsome 
disease  hitherto  unknown  in  Europe.  In  May,  1529,  lx)th 
parties  were  exhausted,  and  the  Peace  of  Cambray  ensued, 
though  the  war  l)roke  out  afresh  in  15^4  and  1542,  ea<;h  time 
with  ajiparent  liut  not  permanent  advantage  to  France.  The 

latter  |iarl  (d'  the  king's  reign  was  marked  by  terribli;  perse- cutions of  the  Protestants,  in  which  many  lliousands  of  his 
subjects  were  either  slain  or  banished.  Francis  died  at  Kam- 
bouillet.  Mar.  31,  1547. 

Francis  II.:  of  France;  b.  at  Fontainebleau,  Jan.  10, 1543; 
the  son  ami  successor  of  Henry  II. ;  in  1558  married  Mary 
Queen  of  Scots,  the  niece  of  the  Guises,  who  wlien  he  came 
to  the  throne  in  1559  swayed  completely  the  policy  of  the 
court,  and  renewe<l  the  persecution  of  the  Huguenots,  es- 

pecially after  the  discovery  of  the  conspiracy  of  Amboise. 
The  reign  is  taken  up  with  court  intrigues,  in  which  the 
queen-mother,  Catharine  de  Medici,  and  the  Guises  straggled 
for  the  mastery,  which  the  former  finally  secured  at  the 

time  of  the  king's  fatal  illness.  Francis  died  at  Orleans,  Dec. 
5,  1560. 

Francis  1.:  Emperor  of  Germany;  b.  Dee.  8,  1708;  suc- 
ceeded his  father,  Leopold,  as  Duke  of  Lorraine  in  1729,  and 

in  1735  received  Tuscany  in  exchange  for  Lorraine.  In  1736 
he  married  the  Archduchess  Maria  Theresa.  In  1741  he 

was  declared  co-regent  with  his  wife,  and  in  1745  was  chosen 
emperor.  Most  of  his  attention  was  given  to  Tuscany,  and 
Maria  Theresa  was  the  true  sovereign  in  Germany.  D.  at 
Innspruck,  Aug.  18,  1765. 

Francis  II.  of  Germany  and  I.  of  Austria :  son  of  Leo- 
pold II.  and  grandson  of  Francis  I. ;  b.  at  Florence,  Feb.  12, 

1768 ;  succeeded  his  father  in  1792,  in  which  year  war  was 
declared  against  him  by  France  at  the  beginning  of  the 

Revolution.  Napoleon's  brilliant  operations  in  Northern Italy  followed,  and  the  Treaty  of  Campo  Formio  (1797) 
robbed  him  of  Belgium,  the  Milanese,  and  part  of  the  Rhine 
provinces.  In  1799-1800  he  joined  Russia  and  Great  Britain 
in  another  war,  but  Moreau  in  Germany  and  Napoleon  in 
Italy  (Marengo,  June  14)  brought  this  war  to  a  termination 
favorable  to  France  in  1801.  In  1804  Francis  took  the  title 
of  Emperor  of  Austria,  joined  the  third  coalition  of  1805, 
and  was  compelled  by  the  calamities  of  Ulm  and  Austerlitz 
to  renounce  his  title  of  Emperor  of  Germany  (1806),  together 
with  his  claim  to  Venice  and  the  Tyrol.  This  was  the  end 
of  the  Holy  Roman  Empire.  In  1810  his  daughter,  Maria 
Louisa,  was  given  by  him  in  marriage  to  Napoleon.  He 
joined  the  allies,  and  took  part  in  the  battle  of  Leipzig  and 

the  occupation  of  France  in  1813.  Napoleon's  final  over- throw left  Francis  stronger  than  ever  before.  He  became  a 

leading  figure  in  the  Holy  Alliance,  and  Austria's  name  was for  years  after  the  symbol  of  despotism  and  reaction  against 
liberal  politics.     D.  at  Vienna,  Mar.  2,  1835. 

Francis  I. :  King  of  the  Two  Sicilies :  b.  at  Naples,  Aug. 
19.  1777:  became  Duke  of  Calabria  in  1799;  succeeded  his 

fatlier,  Ferdinand  I.,  in  1825,  having  previously  been  asso- 
ciated with  the  constitutionalist  and  revolutionary  party,  and 

attempted  constitutional  government  in  Sicily.  Neverthe- 
less, his  reign  was  one  of  cruel  tvrannv  and  corruption.  D. 

at  Naples.  Dec.  8.  1830. 

Francis  II.:  of  the  Two  Sicilies  (Franxesco  d'Assisi Maria  Leopold);  b.  at  Naiiles,  Jan.  31. 1836;  succeeded  his 
father,  Ferdinand  II.  (Bomba).  in  1859,  and  adopted  his 

father's  reactionary  policy.  His  realm  was  invaded  and 
quickly  overrun  by  Garibaldi's  forces  in  1860,  and  when 
Gaeta.'his  last  stronghold,  was  sui-rendered  (1861),  Francis 
escaiied  to  Rome  and  later  to  France,  where  he  lived  in  re- 

tirement, though  for  a  time  he  organized  fruitless  expedi- 
tions against  the  new  kingdom  of  Italy.     D.  Dec.  27,  1894. 

Francis  Borgia.  Saixt:  general  of  the  order  of  Jesuits 
and  Duke  of  Gamlia ;  h.  at  Gandia.  Spain,  in  1510 :  early 
showed  an  inclination  for  the  monastic  life,  but  his  father, 
thinking  to  divert  him  from  that  career,  placed  him  in  the 
court  of  the  Emperor  Charles  V.,  whom  he  accompanied  on 
his  .\frican  expedition.  The  emperor  made  him  Viceroy  of 
Catalonia,  but  Borgia  entered  into  correspondence  with 
Loyola,  and  in  1546  resolved  to  join  the  order  of  Jesuits,  of 
wliich  he  Viecame  general  in  1565.  His  zeal  as  a  preacher 
and  worker  on  behalf  of  the  order  caused  him  to  be  styled 
its  '-second  founder."  D.  in  1572  and  was  canonized  by 
Pope  Clement  X.  in  1671. 
Francis  Ferdinand:  heir  to  the  Austrian  throne;  son 

of  the  .Archduke  Charles  Louis  by  his  second  wife.  Princess 
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Marie  Annonoiata,  ilanij:litci' of  Ferdinand  II..  KinR  of  the 
Two  Si<'ilifs;  li.  at  (iralz,  I,SC:i.  By  tin-  snicidr  of  tlie 
Crown  Prince  Rudol|ili,  .Ian.  2S,  188!),  Cluiries  Louiti  became 
heir  to  the  tlirone,  liul  renounced  his  rights  of  succession  in 
favor  of  liis  son. 

Francis,  Jamks  linnnNo:  hydraulic  engineer;  b.  at 
Southleigli,  England,  May  18,  1815.  He  went  to  New  York 
in  1833  and  soon  after  was  engaged  on  railroad  surveys  in 
New  England.  In  1834  he  was  associated  with  (ieorge  W. 
Whistler  in  the  hydraulic  improvements  near  the  city  of 
Lowell,  Alass.,  and  in  1837  he  was  appointed  chief  engineer 
for  the  jiroprietors  of  the  locks  and  canals  on  Merrimack 
river,  lie  held  this  position  until  1884,  anil  later  was  con- 

sulting engineer  on  the  same  work.  He  made  many  impor- 
tant experiments  on  turbine  wheels,  on  weirs,  and  on  the 

flow  of  water  in  tubes,  whicli  have  been  of  great  value  to 
the  engineering  profession.  The  results  of  these  are  mostly 

given  ill  Luiiv/I  Ili/ilroulic  E.rjiei-imenfs  (1B55;  republished 
with  additional  data  in  186S  and  1883).  He  was  also  the 
author  of  many  pa|iers  in  teclinical  journals,  and  of  a  work 

on  T/ie  Strenytk  uf  Cast-iiun  ( 'o/«»»»s' (1865).  During  1881 
he  was  the  president  of  the  American  Society  of  Civil  En- 

gineers.    D.  Sept.  18,  1893. 

Francis,  John  M.  :  journalist  and  diplomatisi- ;  b.  in 
Prattsburg,  Steuben  Co.,  N.  Y.,  Mar.  6,  1823.  After  receiv- 

ing a  common-school  education  he  was  at  the  age  of  four- 
teen put  as  apprentice  to  the  printing  business.  In  1843  he 

was  employed  as  editor  of  the  Wayne  Sentinel  at  Palmyra. 
N.  Y.  After  studying  law  for  some  months  he  liecame  in 
1845  leading  editorial  writer  of  the  Rochester  Adrertiser, 
and  in  1846  performed  a  similar  service  for  the  Troy  Badgef, 
of  which  he  was  afterward  editor  and  associate  jiroprietor. 
After  serving  on  the  Troy  Post  and  the  Troy  Whig,  he  es- 

tablished the  Troy  Times  in  1851,  and  was  afterward  con- 
trolling proprietor  of  that  Journal.  In  1871  he  was  ap- 

pointed by  President  Grant  U.  S.  minister  to  Greece,  which 
position  he  resigned  Nov.  17,  1873.  Became  U.  S.  minister 
to  Portugal.  Julv  7.  1882,  and  was  minister  to  Austria-Hun- 

gary 1884-85.     1).  at  Troy,  N.  Y.,  June  18,  1897. 
Francis,  John  Wakefield,  M.  D.,  LL.  D.  :  b.  in  New 

York,  Nov.  17,  1789;  graduated  at  Columbia  College  in 
1809;  in  1811  received  his  medical  degree  at  the  New  York 
(!ollege  of  Physicians  and  Surgeons;  published  with  Dr. 
Hosack  (1810-i4)  the  American  Iledical  and  Philosophical 
Register;  in  1813  became  I'l-ofessor  of  Materia  Medica  in 
Columbia  College  and  lecturer  in  the  College  of  Physicians 
and  Surgeons;  went  to  Europe  and  studied  under  Aber- 
nethy ;  returned  to  New  York,  and  held  in  the  last-named 
school  successively  the  chairs  of  the  Institutes  of  Medicine, 
of  Medical  Jurisprudence,  anil  of  Obstetrics;  was  Professor 
of  Obstetrics  in  the  Rutgers  Medical  College  1826-30.  D.  in 
New  York,  Feb.  8,  1861. 

Francis  Joseph :  Emperor  of  Austria  and  King  of  Bo- 
hemia, Hungary,  etc.;  b.  Aug.  18,  1830;  son  of  the  Arch- 

duke Francis  Charles  and  nepliew  of  Ferdinand  I.,  whom 
he  succeeded  in  1848.  The  Franco-Italian  war  of  1859  and 
the  Prusso-Italian  war  of  1866  desjioiled  him  of  his  Italian 
possessions,  but  the  Treaty  of  Berlin,  1878,  allowed  him  to 
annex  Bosnia  and  Herzegovina.  In  July,  1890,  his  daugh- 

ter, the  Archduchess  Valerie,  was  married  to  the  Archduke 
Francis  Salvator.  The  emperor's  only  son.  tlie  Crown Prince  Rudolph,  having  cotnmitted  suicide  on  Jan.  28, 1889, 
the  emperor's  lu-other,  the  Archduke  Charles  Louis,  became heir,  but  he  relinquished  his  right  of  succession  in  favor  of 
his  son,  the  Archduke  Francis  Ferdinand,  who  therefore  is- 
heir-apparcnt.     See  Francis  F'krdinand. 

Francis  (Saint)  of  Assisi,  as-see'see:  founder  of  the  or- 
ders of  Franciscans  in  the  Roman  Catholic  Church  ;  was  b.  in 

1182  at  Assisi,  and  named  Giovanni  Bernakdone,  but  called 
Francesco  liy  his  father  Pietro,  a  rich  merchant  who  traded 
much  with  France,  because  of  the  child's  proficiency  in  the 
■use  of  the  French  language.  He  was  a  thoughtless,  gay youth,  and  served  as  a  soldier  against  the  troops  of  Perugia, 
but  was  taken  prisoner  and  confined  for  a  year,  1201-02] 
This  imprisonment,  and  a  consequent  sickness,  led  him  to 
make  a  vow  to  renounce  the  world — a  vow  which  he  soon 
forgot.  But  warned,  as  he  conceived,  by  a  voice  from 
heaven,  lie  took  a  final  vow  of  poverty,  aiid  formally  re- 

fused all  inheritance  in  his  father's  propertv,  1205.  He" now Ijegged  money  for  the  repair  of  the  churches,  washed  the 
feet  of  beggars  and  lepers,  and  kissed  their  sores,  clothed 
himself  in  a  robe  of  serge  sewed  with  packthread  and  tied 

about  the  waist  with  a  ro]ie;  ate  the  meanest  food,  and 
covered  it  with  ashes,  and  wept  and  fasted  almost  contin- 

uously ;  slept  on  tlie  ground,  and  used  a  stone  for  a  pillow. 
In  1209,  having  a  few  personal  folluwer.s,  he  drew  up  a 
monastic  rule  for  them,  which  was  in  1210  approved  by  In- 

nocent III.,  and  in  the  .same  year  Francis  was  made  a  dea- 
con, tlie  highest  clerical  position  he  would  receive.  In  1212 

he  was  Joined  by  St.  Clara  and  her  two  sisters,  the  original 
Clarisscs  or  Poor  Clares  of  the  Order  of  St.  Francis.  In 
1219  he  joined  the  crusaders  at  Damietta;  in  1221  he 
founded  the  Terti.ary  Order.  On  Sept.  17.  1224,  as  is  as- 

serted, he  had  a  vision  of  Christ,  and  received  upon  his 
hands,  feet,  and  sides  the  stigmata,  or  marks  resembling  the 
wounds  of  Christ.  (See  Stigmatization.)  Among  his  nu- 

merous reputed  miracles  was  the  healing  of  t  he  infant  Bona- 
ventura,  afterward  a  distinguished  saint.  St.  l''rancis  died 
in  A.ssisi,  Oct.  4.  1226.  and  was  canonized  in  1228.  See  his 
Life  by  Mrs.  Olijiliant  (London  and  New  York,  1871;  n.  e. 
1877).  His  Works  appeared  in  English  translation  (Lon- don, 1882). 

Francis.  Sir  Philip,  K.  B.  :  politician  ;  h.  in  Dublin.  Oct. 
22,  174(1;  was  the  son  of  Philip  Francis  (1700-73).  an  An- 

glican clergyman  and  translator  of  Demosthenes  and  Hor- 
ace. Young  Philip  entered  public  life  in  1756,  under  the 

patronage  of  Henry  Fox  (see  Holland,  Lord),  as  a  place- 

man in  the  state  "dejjartment.  and  held  afterward  various places  in  the  civil  service  at  home  and  abroad  until  1772. 
He  was  a  member  of  the  council  for  Bengal  1774-80,  and 
the  constant  opponent  of  Hastings,  by  whom  he  was  badly 
wounded  in  a  duel.  He  entered  Parliament  in  1784,  and 
finally  left  it  in  1S07.  At  present  he  is  chiefly  remembered 

as  jierhaps  the  author  of  the  Junius  letters.  "(See  Junius.) D.  in  London,  Dec.  22,  1818.  None  of  his  acknowledged 
writings  are  now  important. 

Francis'cans  [from  Media^v.  Lat.  Franciscus,  Francis- 
can, deriv.  of  Fraticisrus.  Francis,  liter.  Frankish.  deriv.  of 

FrancMs,  a  Frank].  Minuritcs  [deriv.  of  Lat.  minor,  less] 
(Fratres  llinores).  (Jray  Friars  (in  England  and  Ireland), 
sometimes  called  also  Scrapliic  Brethren  :  one  of  the  great 
mendicant  orders  of  the  Roman  Catholic  Church;  dates 
from  1209,  when  Francis  ok  Assisi  (q.  v.),  its  founder,  was 
joined  by  two  companions  at  the  Churcli  of  Sta.  Maria  degli 
Angeli.  w-hich  was  afterward  called  by  him  "  Portiuncula," 
"little  inheritance."  In  that  same  year  the  order  was  pro- 

visionally sanctioned  by  Innocent  III.,  connnended  to  the 
favor  of  the  fifth  Lateran  Council  in  1215.  and  finally  estab- 

lished by  Ilonorius  III.  in  1223.  The  rule  was  given  in 
1210.  The  female  order  of  Clarisses  (Poor  Clares),  which 
took  its  rule  from  him  in  1224,  dates  from  1212.  His  Ter- 
tiaries  date  from  1221.  And  so  he  is  called  the  founder  of 
three  orders.  Medi;pval  Euro]ie  owes  much  to  the  Francis- 

cans. They  went  everywhere,  and  w^re  like  flames  of  fire 
wherever  they  went.  First  of  all,  they  roused  the  masses. 
Poor  inen,  wearing  nothing  but  browii  frocks  girded  about 
the  waist  by  bits  of  rope,  brought  the  gospel  home  to  the 
poor.  By  and  by  they  made  themselves  felt  in  every  walk 

of  life.  Assisi  became  the  acknowledged  eajiital  of  "Chris- tian art.  Thomas  de  Cehmo,  author  of  Dies  Ira',  and  Jaco- 
pone  da  Todi,  author  of  Stahat  Mater,  were  both  of  them 
Franciscans ;  pontiffs  like  Nicholas  IV.,  Alexander  V.,  and 
Sixtus  V.  were  Franciscans;  but,  above  all,  some  of  the 
greatest  and  best  of  the  schoolmen,  such  as  Roger  Bacon, 
Duns  Scotus,  Bonaventura,  Alexander  of  Hales,  and  Oek- 
ham.  belonged  to  the  same  order.  The  war  between  Thom- 
ists  and  Scotists  was  still  more  a  war  between  Dominicans 
and  Franciscans.  Even  in  the  lifetime  of  St.  Francis  strife 
arose  in  regard  to  the  strictness  of  the  rule.  The  extreme 
asceticism  which  originally  inspired  the  order  has  repeat- 

edly reacted  against  its  declining  discijiline.  Hence  such 
temporary  ofllshoots  as  the  Ca^sarines  (1236-56),  the  Celes- 
tines  (1294-1307).  and  the  Clarenines  (1302-1506).  The  Ca- 

puchins (dating  from  1525)  are  still  in  existence.  Hence 
also,  especially,  the  great  schism  of  1368,  which  established 
the  two  branches  of  milder  Conventuals  and  more  rigorous 
Observants.  The  numerical  strength  of  the  order  was  great- 

est about  fifty  vears  after  its  foundation,  when  it  had  be- 

tween 7,000  and"  8,000  convents  and  nearly  200.000  monks. In  the  fifteenth  century  it  declined,  and  was  again  greatly 
weakened  near  the  close  of  the  eighteenth  century.  At 
present  the  number  of  monks  is  nearly  100,000,  and  they  are 
found  in  almost  every  part  of  the  world. 

The  literature  of  the  subject  is  voluminous.     See  Leon, 

L'aureole  siraphique,  vie  des  saints  et  bienheureux  des  frois 
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orilres  <U  St.  Franrois  (Paris,  1S83,  4  vols.),  f'f.  the  Jiistory 
of  tlie  onlcr,  culled  the  Aniudm  Minorum,  by  Luke  Wad- 

ding (3d  ed.  Naples,  1731-1800,  24  vols.). 
Revised  by  S.  M.  .Iackson. 

Francis  de  Paul,  Saint  :  b.  at  Paola,  in  ('alabria,  in 
1416;  l)e(^anie  a  Franciscan  in  youth,  but  assumed  the  life 
of  a  hi^rniit  near  his  native  town,  lie  soon  a<-quired  a  wide 
fame  by  the  terrible  austerities  of  his  life,  and  his  reputed 
miracles  brou>;ht  to  hini  many  followers.  In  M^ifi  he  es- 

tablished the  order  of  Hermits  of  St.  Francis,  afterward 
called  Friars  Minims,  Bon  Ilommes,  and  Fathers  of  Vic- 

tory, which  has  now  only  a  few  members.  In  1483  he  vis- 
ited Louis  XI.  of  France,  who  hoped  in  vain  to  be  cured  by 

him  of  his  long  and  at  last  fatal  illness.  He  remained  in 
the  service  of  Charles  VIII.  and  Louis  XII.  of  France,  and 
died  at  Plessis-les-Tours,  Apr.  2,  1507.  He  was  canonized 
in  1519. 

Francis  de  Sales  (Fr.  pron.  -saal).  Saint  :  1).  at  the  Cha- 
teau de  Sales,  near  Annecy,  Savoy,  Aug.  31,  1567.  of  no- 

ble parentage  ;  was  educated  at  Paris  and  Padua,  and  in  the 
latter  imiversity  became  a  doctor  of  theology  and  of  laws ; 

practiced  law  reluctantly,  and  at  last  won  his  father's  con- sent to  his  entrance  upon  the  clerical  life,  and  as  deacon 
and  provost  of  the  cathedral  of  (ieneva  won  fame  as  an 
eloquent  preacher ;  became  a  priest  in  1593 :  went  on  a  mis- 

sion to  Savoy,  whence  in  1598  he  pi'ocured  the  expulsion  of 
certain  Protestant  ministers.  He  was  then  sent  by  the  pope 
to  convert  Beza,  to  whom  he  offered  a  cardinalate,  but  all 
in  vain.  In  1599  he  became  coadjutor,  and  in  1603  Bishop 
of  Geneva.  In  1610  he  founded,  with  Madame  de  Chantal, 
the  order  of  the  Visitation,  with  the  mother-house  at  An- 

necy. D.  at  Lyons,  Nov.  28,  1632.  He  was  distinguished 

for  "zeal,  charity,  purity,  eloquence,  and  personal  excellence. He  was  canonized  in  1665.  and  nuide  a'cumenieal  (the  eighth 
Latin)  doctor  of  the  Church  in  1877.  His  complete  works 

appeared  in  six  volumes,  Paris.  1868 :  in  Eng.  trans.  Lon- 
don. 1883,  sqq.  (vol.  iv.,  1889) ;  his  Introductiim  to  the  De- 
vout Life  is  one  of  the  most  famous  devotional  treatises, 

and  has  been  translated  into  all  literary  languages,  e.  g. 
Eng.  trans.  New  York,  1885.  See  his  Life  by  J.  P.  Camus 
(n.  e.  London,  1880). 

Francis  Xavier,  zav'i-pr.  Saint  Francisco  de  XA\^ER : 
Jesuit  missionary ;  b.  of  a  noble  family  at  the  castle  of 
Xavier,  in  Navarre.  Apr.  7,  1506 :  was  educated  at  the  Col- 

lege Sainte-Barbe,  Paris ;  taught  philosophy  with  applause 
in  the  College  of  Beauvais,  and  received  the  doctorate  in 
philosophy  from  the  Sorbonne  (1530).  In  1534  he  joined 
the  new  society  proposed  by  his  fellow-stndent  and  compa- 

triot Loyola,  and  in  1537  they,  with  a  few  others,  the  germ 
of  the  future  Society  of  Jesus,  went  to  Rome  and  received 
the  papal  benediction  upon  their  new  enterprise.  He  now 
toiled  with  zeal  in  the  Italian  prisons  and  hospitals,  and  in 
1541  was  sent  by  Loyola  to  Goa,  India.  During  ten  years 
in  India,  Ceylon,  Japan,  and  Malacca  he  baptized,  it  is  said, 
more  than  1,000,000  persons,  and  planted  the  faith  in  fifty- 
two  kingdoms.  He  died  of  fever,  in  the  island  of  Hiang- 
Shan.  near  Macao,  China,  Dec.  3,  1553,  and  was  canonized 
in  1633.  Many  miracles  are  ascribed  to  him  by  Roman 
Catholic  writers.  See  the  Life  of  this  saint  by  D.  Bartoli 
(1666;  Eng.  trans.  London,  1858);  by  the  Protestant  H. 
Venn  (London,  1863) ;  and  by  the  Roman  Catholic  H.  J. 
Coleridge,  with  his  Letters  (1872-73,  3  vols.). 

Franck,  fraank,  or  (as  he  styled  himself)  Franck  Ton 
Word,  Sebastian  :  mystic  and  historian  of  the  Reformation 
era ;  b.  at  Donauworth,  1499 ;  embraced  the  Reformation 
but  not  any  of  its  sects,  altliough  inclined  to  the  Anabap- 

tists. He  pursued  a  checkered  literary  career  in  Nuremberg, 
Strassburg,  Ulm,  and  Basel,  and  died  in  the  last-named  city, 
1543.  His  best-known  writings  are  his  Chronica  (Strass- 

burg, 1531)  and  Sprichu'ijrfer  (Frankfort,  1541).  See  his 
Life  by  O.  Haggenmacher  (Zijrich,  1886). 

Francke,  fraan'ke,  August  Hermann  :  German  Lutheran 
divine  and  philanthropist,  and  one  of  the  principal  propa- 
fators  of  the  Pietist  movement  in  Germany;  1).  in  Liibeck, 
Jar.  33,  1663;  commenced  his  studies  at  Erfurt  1679,  con- 

tinued at  Kiel,  and  finished  them  at  Leipzig  in  Hebrew, 
Greek,  and  theology.  He  delivered  theological  lectures  in 
Leipzig  1689-90,  was  (/iaA-o«»«  in  Erfurt  1690-91,  but  was 
summarily  dismissed  in  consequence  of  his  criticisms  upon 

the  "orthodox"  clergy;  in  1693  was  called  to  the  new  Uni- 
versity of  Ilalle  as  Professor  of  the  Greek  ami  Oriental  Lan- 

guages, and  as  pastor  of  the  suburban  town  of  Glaucha. 

Breithanpt  and  Lange  were  his  associates  in  the  faculty 
and  in  tlie  s])irit  of  jiractieal  energy  in  which  lie  followed 
up  the  work  of  Si'EXER  ((/.  v.).  In  1715  he  became  iiastor  of the  Church  of  St.  Ulrich  in  Halle.  He  was  founcler  of  the 

greatest  orphan-house  of  Protestant  Euroije,  of  a  free  school, 
a  fr<'e  taliie  for  students,  and  of  a  sennnary  for  teachers. 
In  16!IH  these  institutions  were  brought  together  in  one  great 
edifice  in  the  city  of  Halle.  The  wIkjIc  was  sustained  by 
jirivate  beneficence  or  by  the  judicious  labor  connected  with 
the  nr|]han-house.  Among  its  useful  apjieiidages  was  a  pub- 

lishing establishment,  from  which  were  issued  many  valua- 
ble books,  especially  the  cheap  Bibles  of  the  Canstein  Insti- 

tute. After  his  death,  in  Halle,  June  8,  1727,  the  work  was 
carried  on  by  his  son  and  by  Frelinghausen,  his  son-in-law; 
but  he  can  by  no  means  be  held  responsible  for  the  separa- 
tistic  tendencies  which  then  became  visible.  The  best  biog- 

raphies of  Francke  are  by  H.  E.  P.  Guericke,  Halle,  1827 
(translated  into  English,  London,  1837) ;  and  G.  Kramer 

(Halle,  1880-82,  2  vols.). 

Franco-German  War:  the  conflict  between  France  and 
Germany  which  occurred  in  1870-71.  Under  the  states- 
maidike  leadership  of  Bismarck,  Prussia  wholly  gave  up,  in 
1866,  its  modest  and  somewhat  ambiguous  attitude  of  former 
days,  and  on  the  basis  of  the  very  decided  impression  which 
its  victory  over  Austria  produced  it  took  the  hegemony  in 
Germany.  But  thereby  the  old  enmity  between  France  and 
Prussia  was  immediately  rekindled.  The  government  of 
Napoleon  III.  could  not  but  feel  depressed  by  reason  of  the 
astonishing  success  of  Prussia.  It  was  itself  based  on  the 
success  of  its  foreign  policy.  Its  important  reforms  in  the 
field  of  political  economy  had  found  only  a  cold  reception, 
and  Napoleon  understood  that  it  woidd  be  very  difficult 
for  him  to  maintain  himself  as  Emperor  of  France  when 
he  could  not  maintain  the  Frencli  empire  as  leader  of  Eu- 

rope. Perpetually  stirred  up  and  irritated  by  the  opposi- 
tion, the  national  feeling  of  France  began  to  rise  against  a 

nder  who  suppressed  her  freedom  without  increasing  her 
fame  and  power.  The  French  people  felt  its  pride  offended, 

and  the  cry  was  heard,  "Revenge  for  Sadowa!"  Thus 
after  1866  the  imperial  government  tried  its  utmost  to  ])ut 
the  French  army  with  the  greatest  possible  rapidity  on  a 
fooling  which  would  enable  it  to  declare  war  against  Prus- 

sia, while  at  the  same  time  it  endeavored  by  diplomatic 
means  to  gain  such  concessions  from  Prussia  as  might  look 
like  compensations  for  the  aggrandizement  of  that  power. 
It  failed,  however,  in  both  plans.  The  introduction  of  the 
Chassepot  guns  was  carried  through  with  great  rapidity ;  at 
the  end  of  1869  the  entire  body  of  infantry  was  provided 
with  this  weapon.  But  the  reorganization  of  the  army  met, 
in  general,  with  so  much  opposition  from  the  side  of  the 
representatives  of  the  people  that,  especially  after  the  death 
of  the  energetic  Marshal  Niel,  only  a  few  reforms  of  any 
consequence  could  be  effected.  By  the  army  law  of  Feb.  1, 
1868,  presented  and  carried  by  Niel,  the  time  of  military 
service  was  fixed  at  five  years  in  the  active  army  and  four 
years  in  the  reserve,  and  an  active  national  guard  was 
formed,  in  which  all  those  who  bought  themselves  off  from 
military  service,  or  who  remained  after  the  annual  con- 
serii)tion  (100,000  men)  was  filled,  were  compelled  to  serve. 
On  pa(jer  the  active  army  and  the  reserve  amounted,  accord- 

ing to  this  law,  to  900,000  men,  and  the  national  guard, 
which  was  to  be  used  for  the  defense  of  the  frontier,  to 
550,000.  But  how  small  a  part  of  this  immense  army  was 
actually  mobilized  and  fit  for  battle  the  year  1870  showed. 

The  attempts  at  inducing  Prussia  to  yield  and  surrender 
territory  were  entirely  frustrated  by  the  proud  but  prudent 
stubbornness  of  Bismarck,  who  after  1866  began  to  show 
himself  not  as  a  Prussian  minister,  but  as  the  Cliancellor  of 
the  North  German  Confederation  and  a  German  patriot. 
In  Aug.,  1866,  he  declined  an  offensive  and  defensive  alli- 

ance offered  through  Benedetti,  which  stipulated  that  Prus- 
sia should  consent  to  the  annexation  of  Luxembourg  and 

Belgium  to  France,  and  France  recognize  the  appropriations 
which  Pnissia  had  made  and  the  intimate  connection  with 

Soutliern  Germany  which  she  wished  to  accomplish.  Dur- 
ing the  following  years  he  several  times  refused  similar  prop- 

ositions which  were  made  to  him  under  different  forms, 
and  in  the  spring  of  1867  he  took  so  decidedly  a  national 
position  in  the  Luxembourg  question  that  Prance,  not  yet 
ready  for  war,  was  compelled  to  stop  short  of  her  demands. 
Napoleon  having.  May,  1867.  appointed  Gramont  Minister  of 
Foreign  Affairs  in  the  cabinet  of  Ollivier,  from  that  moment 
the  French  policy  assumed  a  more  warlike  course,  especially 
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influeneoil  by  the  Emjiress  Eugeiiiu,  who  was  enliivly  umlci' 
the  control  of  the  .J<'siiits. 

Soon  after  the  question  of  the  Spjiiiisli  crown  furnished 

the  issue.  On  July  3,  1S70,  Marshal  I'rim.  the  jiresident  of 
the  Spanish  ministry,  eoniniunicati'd  to  llie  court  in  Paris 
that  Prince  Leopold  of  HohenzoUern  had  declared  himself 
willing  to  accept  the  royal  crown  of  Spain,  ami  Mic  imperial 

government  could  not  tolerate  such  a  success  of  Bismarck's 
policy.  On  July  4  the  French  charge  d'affaires,  Le  Lourd, who  represented  the  French  Government  at  Berlin  during 
the  absence  of  the  ambassador,  Benecletti,  appeared  in  the 

office  of  the  foreign  ministry  of  the  North  Gei-man  Confed- 
eration and  set  forth  the  painful  impression  which  the  can- 

didature of  Prince  Leopold  had  made  in  Paris.  The  Under- 
Secretary  of  State,  Von  Thiele,  answered  that  the  question 
did  not  at  all  concern  the  Prussian  Government.  The  next 
day  the  Duke  de  Gramont  declared  in  the  Corps  Legislatif 
that  no  foreign  power  would  be  allowed  to  disturb  the  bal- 

ance of  the  ])olitical  system  of  Europe,  and  slight  the  inter- 
ests and  the  honor  of  France,  by  placing  one  of  its  princes  on 

the  throne  of  Charles  V,  This  declaration — which,  however, 
was  severely  attacked  by  the  op])osition,  especially  by  Eman- 

uel Arago,  Cremieux,  Picard,  and  Jules  Favre — produccnl 
great  excitement  in  the  whole  nation,  and  attracted  serious 
attention  from  all  other  powers.  In  Germany  both  the 
press  and  the  people  in  general  remained  perfectly  calm, 
partly  because  thev  confided  fully  in  their  own  power  and 
the  wisdom  of  the  ̂ Prussian  Government,  partly  because  they 
did  not  believe  that  the  French  really  desired  a  war,  Tlie 
French  Government,  however,  ]iersevered  in  the  course  it 
had  assumed.  On  July  !),  Count  Benedetti  ajipeared  before 
King  William,  who  was  at  Ems,  and  proposed,  in  his  pecul- 

iarly insinuating  maimer,  that  the  king  as  chief  of  the 
house  of  Hoheuzollern  should  connuand  the  prince  to  with- 

draw his  acceptation  of  the  Spanish  crown.  But  King  Will- 
iam, although  unguided  by  his  ministers,  felt  immediately 

the  consequence  of  this  seemingly  unimportant  question, 
and  gave  an  answer  which  conformed  to  his  dignity  without 
offending  France,  He  emphasized  that  he  had  given  his 

consent  to  the  prince's  acceptance  of  the  crown,  not  as  King 
of  Prussia,  but  as  chief  of  the  family,  and  he  declined  to  re- 

call the  consent.  On  July  11  the  French  ambassador  re- 
peated his  demand  in  a  more  impressive  manner,  even 

threatening  Prussia  with  war,  but  he  received  the  same  an- 
swer from  the  king.  Once  more  he  returned  to  the  same 

topic  (July  13,  in  the  morning),  and  when  the  king  told  him 
that  the  prince  had  renounced  the  Spanish  crown  on  the 
previous  day  of  his  own  free  will,  the  ambassador  asked  him 
to  declare  pid)licly  that  he  approved  of  the  renunciation, 
and  would  not  permit  any  resumption  in  the  future  of  the 
candidature  of  the  prince.  Such  a  declaration — given,  for 
instance,  in  the  form  of  a  letter  to  the  Emperor  Napoleon — 
would  be  necessary  in  order  to  still  the  excitement  of  the 
French  people,  Tliis  demand  the  king  refused,  and  dis- 

patched to  Bismarck  an  account  of  wliat  had  been  done. 

Bismai'ck,  seeing  it  would  be  the  best  moment  for  wholly  I'e- 
pudiating  the  French  pretensions  and  beginning  the  war  he 
held  to  be  inevitable,  published  the  facts,  which  roused 
the  nation  to  a  high  pitch  of  excitement.  Gramont,  the 
French  mijiister,  laid  a  distorted  rej^resentation  of  the  previ- 

ous negotiations  before  the  Representative  Assembly  (July 
15),  alleging  a  gross  affront  offered  to  the  French  ambassa- 

dor ;  and,  although  vehemently  opposed  by  some  members, 
especially  by  Thiers,  the  Assembly  voted,  nearlv  unanimous- 

ly, 500,060,000  francs  for  the  war.  This  was  the  actual  dec- 
laration of  war;  the  formal  followed  July  19. 

Meanwhile  the  Government  of  the  Nor'tli  German  Confed- eration had  taken  the  possibility  of  war  under  consideration. 

On  July  11  a  council  of  ministers  w.-is  held  at  Berlin,  pre- 
sided over  by  the  Jlinister  of  War.  The  question  of  taking 

some  preparatory  steps  was  debated,  but,  in  full  confidence 
of  the  perfect  working  capacity  of  the  army  organization,  it 
was  decided  not  to  give  any  pretext  for  war  by  preliminary 
arming.  The  council  knew  that  even  if  the  South  German 
states  did  not  participate  in  the  war.  the  North  German  Con- 

federation could  send  to  the  frontier  within  two  weeks  an 

array  of  511,826  men,  with  a  reserve  of  '265,082  men  in  gar- 
rison and  180,672  men  of  the  second  call;  tlnis  placing  a 

force  of  975,"256  men,  including  the  staff,  against  the  French 
army.  Count  Bismarck,  who  was  on  his  estate  at  Varzin, 
repaired  to  Berlin  on  July  12,  and  the  same  day  Gen,  von 
Moltke  arrived  from  Sehweidnitz,  On  the  loth  the  king  left 
Ems  for  Berlin,  and  on  arriving  at  the  Brandenburger  sta- 

tion, where  he  was  received  by  the  Crown  Prince,  Bisnuirck, 

Moltke,  and  Roon,  he  heard  of  the  vote  of  the  Representative 
Assembly  in  Paris.  Jle  gave  imnu'diate  orders  for  the  mo- 

bilization of  the  whole  army  of  th<'  North  German  Confedera- 
tion. Tlie  next  day  the  Fedi^ral  Council  assendiled,  and  tlu; 

Parliametit  was  called  for  July  111,  In  Southern  Germany 
the  French  challenge  ])roduced,  contrary  to  Fri'nch  exjiecta- 
tions,  the  same  outburst  of  patriotic  enthusiasm  as  in  the 
North.  Louis  II.  of  Bavaria  took  the  lead  in  this  national 
movement,  and  ordered  the  mobilization  of  his  army  (July 
16),  Baden,  Hesse,  and  Wilrtemberg  followed  the  cxamjile. 
The  question  hardly  came  up  whether  or  not  a  eoxtis  fa-deris 
existed ;  the  South  German  states  Joined  the  North  German 
Confederation  by  the  force  of  a  miiural  in.stinct. 

The  rash  challenge  of  France  had  made  the  European  na- 
tions believe  that  her  army  and  navy  were  ready  to  sti-ike  a 

blow  at  the  very  first  moment,  yet  France  was  slow  and 
Germany  quick.  Moreover,  the  diplomatic  actions  of  Bis- 

marck contributed  to  a  general  neutrality  and  to  sympathy 
with  Germany.  He  made  known  to  the  world,  through  a 
notice  in  the  London  Thnes  (July  25),  and  through  a  com- 

munication of  July  38  to  the  German  ambassador  in  London 

(Count  Bei-nstorff),  the  proposition  of  common  land-robbery which  the  French  Government  had  made  to  him  from  time 
to  time,  and  the  denials  of  Benedetti  and  Gramont  he  dis- 

proved (Aug,  10)  by  communicating  a  letter  of  Aug.  6,  1866, 
from  the  former,  containing  a  project  of  re-establishing  the 
frontiers  of  France  as  they  existed  in  1814. 

If  Napoleon  had  ever  had  a  plan  of  operations,  he  was  soon 
compelled  to  give  it  up  on  account  of  the  state  of  his  army 
and  the  attitude  of  Southern  Germany.  It  can  not  be 
doubted  that  even  before  the  first  battles  were  fought  a  com- 

plete lack  of  plan  and  decision  reigned  at  the  French  head- 
quarters. On  July  14  the  reserve  was  called  in,  but  while 

the  greatest  exertions  were  made  to  collect  a  strong  force  on 
the  German  frontier,  the  bad  organization  of  the  army  and 
the  defective  system  of  its  mobilization  caused  an  indescrib- 

able confusion  in  all  military  branches  and  on  all  the  rail- 
ways and  at  the  stores  of  supplies.  The  whole  force  on  the 

French  side  was  ranged  in  the  front  line — that  is,  all  tlie 
corps  which  were  ready  for  battle  at  the  end  of  Jvdy  and  in 
the  beginning  of  August — numbered  hardly  more  than  250,- 
000  men.  And  this  force,  moreover,  was  dis])ersed  in  the 
following  manner :  First  Corps,  37,440  men  and  120  guns, 
under  MacMahon,  was  at  Strassburg:  next  to  it  was  the 
Fifth  Corps,  28,080  men  and  90  guns,  under  De  Failly,  at 

Bitsch :  to  the  left,  ojiposite  Saarbri'icke,  was  the  Second 
Corps,  28,080  men  and  90  guns,  under  Frossard :  the  Thinl 
Corps,  forming  the  reserve  of  the  Second,  37,440  men  and 
120  guns,  was  at  Sletz,  under  Bazaine  :  and  to  the  left  of  this, 
at  Diedenhof  (Thionville),  was  the  Fourth,  28,080  men  and 

90  guns,  under  L'Admirault,  The  Sixth  Corps,  37,440  men 
and  120  guns,  under  Canrobert,  was  concentrated  at  Chiilons ; 
the  guard,  17.280  men  and  72  guns,  under  Bourbaki,  at; 
Nancy ;  and  the  Seventh  Corps,  27,360  men  and  90  guns, 
under  Douay,  at  Belfort.  Napoleon  later  cm  asserted  that 
this  arrangement  was  based  on  the  idea  of  forming  a  strong 
army  at  Strassburg  to  push  rapidly  fonvard  toward  the 
Main.  Be  this  as  it  may.  it  is  certain  that  the  corps  stood 
too  far  apart  when  the  fight  began  to  give  each  other  suffi- 

cient support. 

In  Germany  the  state  of  affairs  showed  quite  another  as- 
pect. Even  the  mobilization  of  the  army  exhibited  a  superi- 

ority which  later  on  became  evident  also  in  its  strategic  and 
tactical  management.  It  was  decided,  although  an  early 
French  invasion  was  not  anticipated,  that  all  the  different 

army-corjis  should  be  put  in  complete  ■war-trim  in  their  gar- 
risons, while  small  bodies  of  troops  should  try,  by  clever 

operations  on  the  frontier,  to  produce  an  iin])ression  of  their 
being  strong  corps.  The  plan  succeeded  completely.  The 
French  were  deceived  with  respect  to  the  strength  of  the  Ger- 

man garrisons  along  the  frontier,  andinthe  last  week  of  July 
three  powerful  armies  were  formed,  undisturbed,  at  Coblentz, 
Mentz,  and  Mannheim.  The  first  army,  under  Gen.  von 
Steinmetz,  numbered  61.000  men  and  180  guns.  It  formed 

the  right  wing,  with  Coblentz  for  its  headquarters.  The  sec- 
ond army,  under  Prince  Frederick  Charles  of  Prussia,  num- 

bered 206,000  men  with  534  guns.  It  formed  the  center, 
with  its  headquarters  in  Mentz.  The  thinl  army,  under  the 
Crown  Prince  of  Prussia,  numbered  180,000  men  with  480 
guns,  and  formed  the  left  wing.  Thus  the  force  of  the  first 
line  amounted  to  447,000  men  and  1,194  guns.  The  com- 

mander-in-chief was  King  William  of  Prussia,  and  his  chief 
of  staff  was  Gen.  von  Moltke.  In  his  suite  were  the  chan- 

cellor. Count   Bismarck,  the  Minister  of  War,  Von  Roon, 
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and  tho  quarlcrma-'lor-jjenenil.  Von  P<xlbielski.  The  foin- 
mandcr-in-chicf  of  the  French  army  was  Napoleon  HI. 
On  July  30  the  strategical  evulution  of  the  German 

army  on  the  Rhine  was  finished,  and  the  inarch  toward  the 
French  frontier,  which  as  yet  the  French  had  not  cross<'d, 
began. 

The  firing  between  the  French  outposts  and  the  German 
vanguard  began  Aug.  4  at  Weisseiiburg,  on  I  he  left  wing, 
army  of  the  Crown  Prince,  and  tlie  French  were  defeated, 
Gen.  Douay  himself  being  killed.  As  soon  as  the  news  of 
this  defeat  reached  Marshal  Mac^Mahon  he  determined  to 

throw  immediately  all  disposable  troops  against  the  Ger- 
man, and  he  chose  a  posilion  at  Worth,  with  .'iO.OOO  men. 

But  on  .\ug.  6  the  Crown  Prince  attacked  and  delrated  him. 
The  French  lo.st  9,00U  ]irisoners,  2  eagles,  (i  mitrailleuses, 
and  3.5  guns,  besides  6,000  wounded  and  dead. 

The  news  that  the  flower  of  the  I''rcnch  army,  the  African 
troops,  under  the  best  general,  had  been  completely  van- 
cjuished,  filled  all  Germany  with  |iroud  confiilence,  and  de- 

stroyed every  hope  of  alliance  which  Najioleon  still  might 
entertain.  And  the  French  were  defeated  on  the  same  day 
not  oidy  on  the  right,  but  also  on  the  left  wing,  at  Saar- 
brtick. 

The  defeat  in  the  field  caused  an  immense  reaction  politi- 
cally. The  empress  issued  a  i)roclamation  in  which  the 

defeat  was  acknowledged,  and  firmness  and  order  were 
urgently  entreated.  The  acting  Minister  of  War  presented 
a,  decree  which  asked  for  the  enrollment  of  all  active  citizens 

between  thirty  and  forty  years  of  age  in  the  stationary  na- 
tional guard,  the  employment  fif  the  national  guard  of 

Paris  in  the  defense  of  the  capital,  and  the  enlistment  of  all 
citizens  under  thirty  years  of  age  into  the  active  national 
guard.  The  official  journal  of  the  8th  gave  a  picture  of  the 
reigning  despair;  it  besought  all  the  peoples  of  Euroj)e  to 
stand  by  France.  All  unmarried  men  between  twenty-five 
and  thirty-five  years  of  age,  who  before  had  been  legally 
free  of  military  service,  ami  widowers  without  children, 
were  now  called  in,  unless  already  enrolled  in  the  national 
guard.  Companies  of  volunteers  were  also  to  be  formed. 
The  regency  considered  necessary  even  the  measure  of  ex- 

pelling all  Germans  living  in  France. 
Meanwhile,  the  German  armies  streamed  over  the  fron- 

tier into  France,  pursuing  the  advantages  already  gained. 
Wheeling  around  to  the  right,  the  first  army  proceeded 
very  slowly,  the  third  very  rapidly.  On  Aug.  13  the  royal 
headquarters  were  in  the  castle  of  Herny.  lo  miles  from 
Metz.  It  was  believed  that  the  French  Rhine  army  would 
give  battle  at  Metz  on  the  1.5th. 

On  the  French  side  the  greatest  confusicm  prevailed. 
Bazaine  became  commander-in-chief  instead  of  the  em- 

peror, Garras  took  the  place  of  Le  Boeuf  as  chief  of  staff. 
A  council  of  war  was  held  on  the  13th,  and  determined 
that  the  army,  which  was  encamped  entirely  on  the  right 
bank  of  the  Moselle,  and  under  the  protection  of  the  guns 
of  Metz,  should  retreat  on  the  next  day  to  Verdun.  Early 
on  the  14th  the  retreat  began.  But  as  soon  as  the  com- 

mander of  the  German  outpost,  MaJ.-Gen.  von  Goltz, 

observed  the  enemy's  movements  in  tlie  afternoon,  he  ad- vanced his  brigade  immediately  and  made  an  attack.  A 
real  battle  developed — the  battle  at  Courcelles.  It  was 
very  bloody ;  the  French  lost  about  4,000  men,  the  Ger- 

mans about  5,000;  but  the  latter  were  victorious,  and  pur- 
sued the  enemy  to  the  glacis  of  the  fortress. 

The  next  day  gave  the  German  army  time  to  approach 

the  enemy's  line  of  retreat.  Only  the  First  Army-corps  re- 
mained to  watch  Bletz  from  the  E. ;  tlie  Seventh  and  Eighth 

were  pushed  near  to  the  Moselle,  S.  of  Metz,  and  the  whole 
Second  Army  was  to  try  to  reach  as  rapidly  as  possible  the 
road  from  Metz  to  Verdun.  This  operation  was  effected  by 
Prince  Frederick  Charles.  Bazaine  had  ordered  that  the 
retreat  should  begin  on  the  morning  of  the  16th.  and  take 
place  along  both  the  roads  leading  to  Verdun,  and  in  the 
meanwhile  Napoleon  liad  left  Metz  under  a  strong  escort. 
At  9.30  A.  M.  the  French  outposts  noticed  the  approach  of 
the  enemy,  and  almost  immediately  after  the  German  regi- 

ments of  cavalry  fell  on  the  bivouacs  of  the  French  cavalry. 
A  great  battle  developed — the  battle  of  Vionville  or  Mars- 
la-Tour.  It  was  the  most  bloody  in  the  whole  war.  On 
the  French  side  130,000  men,  on  the  German  60,000,  were 
under  fire.  The  loss  on  each  side  comprised  about  16,0(10 
men,  dead  and  wounded.  Bnt  it  frustrated  the  intended 
retreat  to  Verdun,  and  compelled  Bazaine  to  renuiin  at 
Met/,.  On  the  17th  he  went  back  and  took  up  a  defi^nsive 
position.     After  ascertaining  that  the  French  had  left  their 

positions,  the  King  of  Prussia  ordered  a  new  attack  on  Aug. 
18.  It  was  intended  that  the  right  wing  should  engage 
the  eneniy  first,  then  the  center  should  attack,  and  at  last 
the  left  wing  was  to  strike  a  decisive  blow  Vjy  its  pre-ssure 
on  the  right  rtank  of  the  French  army.  The  decisive  point 
of  this  battle  (battle  of  Gravelotte  or  St.-Privat)  was  St.- 
Privat.  Here  the  circuit  of  the  Saxons  forced  tin-  French 
to  yield  at  7  l>.  M.  (Jn  the  French  left  wing  the  battle  lasted 
still  longer;  the  victory  was  gained  here  Ijy  the  arrival  of 
the  Second  (jerman  Army-corps.  The  losses  were  very 
heavy.  The  French,  numb(M-ing  al)ont  140.000  men,  lost 
60!)  officers  and  11,60.')  men;  the  Gernuins.  numbering  211,- 
000  men.  lost  904  officers  and  1!»,6.")«  men.  The  result  of 
the  battle  was  that  the  French  army  was  shut  up  in  tlie 
fortress  of  Metz.  The  German  commander-in-chief  ordered 
the  investment  of  Metz,  and  disposed  of  the  First  and 
Second  Army,  under  the  command  of  Prince  Frederick 
Charles,  for  this  purjiose.  From  this  force,  however,  the 
Fourth  and  Twelftli  Cor[)S,  the  Guards,  and  the  Fifth  and 
Sixth  Cavalry  divisions  were  separated  and  formed  into  a 
Fourth  Army,  under  the  command  of  the  Crown  Prince  of 
Saxony,  who  was  now  to  push  forward  toward  Paris,  to- 

gether with  the  Crown  Prince  of  Prussia  and  the  Third 
Army.  On  the  French  sidt^  the  first  plan  was  that  the  army 

of  C'lialons  should  retreat  to  Paris,  but  the  regency  feared 
that  the  return  of  Napoleon,  who  accompanied  this  army, 
would  occasion  a  revolution  in  Paris;  and  it  also  hoped 
that  MacMahon  would  be  atile  to  relieve  Bazaine  at  Metz. 
For  these  reasons  Count  Palikao,  now  Minister  of  War,  or- 

dered Marsiial  JlacMahon  to  lireak  u[>  at  Chalons  with  his 
army,  now  numbering  140.(J00  men,  and  move  northward 
in  a  circuit  around  the  German  army  toward  Metz.  Mac- 

Mahon broke  eami)  at  Reims  on  the  23d.  On  the  27th  the 
outj)osts  fell  in  with  the  vanguard  of  the  German  army,  and 
a  cavaliT  encounter  ensued  at  Buzaney.  (Jn  the  2.5th  the 
movements  of  MacMahon  were  noticed  by  the  Germans,  and 
the  Third  and  Fourth  Armies,  which  were  pushing  forward 
to  Paris,  and  then  in  the  neighborhood  of  Chalons  and 
Vitry-le-Frangais.  were  immediately  ordered  to  march  to 
the  right.  On  the  26th  both  armies  wheeled  around  to  the 
N.,  and  followed  MacMahon  in  forced  marches  in  order  to 
place  themselves  between  him  and  Metz.  They  marched 
rapidly,  while  the  French  army  had  made  only  60  miles  in 
six  days.  On  the  29th  MacMahon  removed  his  headquar- 

ters to  Raucourt,  and  the  army  began  to  cross  the  Meuse  at 
Mouzon. 

Meanwhile,  the  two  German  armies,  which  were  drawn 

nearer  together,  and  already  had  adojjted  the  plan  of  press- 
ing MacMahon  toward  Belgium,  came  in  contact  with  tlie 

right  flank  and  front  of  the  French,  and  by  the  encounters 
at  Nouart  and  Beaumont  on  the  30th  threw  parts  of  the 
French  vanguard  back  in  confusion  on  the  main  body. 
On  the  31st  they  advanced  near  to  the  army  encamping 
around  Sedan.  The  plan  was  to  contract  the  curve  still 
closer  to  the  French  army  on  Sept.  1,  and  to  attack  on  the 
2d.  It  was  observed,  however,  that  the  French  were  in  a 
wavering  and  uncertain  condition,  so  that  their  crossing 
the  Belgian  frontier  seemed  by  no  means  improbable ;  and 
for  this  reason  the  king  ordered  the  attack  on  the  army  of 
iMacMahon.  which  was  very  densely  concentrated  around 
Sedan,  on  the  nest  morning.  At  the  dawn  of  Sept.  1  the 
German  array  commenced  its  attack  (Sedan),  and  soon  it 
grappled  the  French  army,  which  was  concentrated  on  a 
narrow  space,  in  shape  like  a  pair  of  tongs.  The  battle  be- 

gan at  Bazeilles.  and  drew  E.  of  Sedan  farther  and  farther 
to  the  N. ;  in  the  beginning  of  the  battle  the  French  army 
had  lost  its  commander-in-chief.  MacMahon,  severely 
wounded  by  a  splint  from  a  shell,  gave  up  the  command  to 
(xen.  Ducrot,  from  whom  Winii>ffen  reclaimed  it  as  the  se- 

nior officer.  Thus  the  command  and  the  plan  changed  sev- 
eral times.  It  was  the  idea  to  break  through  the  German 

lines  somewhere,  in  order  to  afford  an  escape  for  the  em- 
peror, and  he  himself  sought  for  a  long  time  on  the  battle- 

field for  such  an  opportunity  :  but  the  undertaking  was  evi- 
dent ly  hopeless,  and  the  army,  as  well  as  its  leader,  had  to 

submit  to  its  frightful  fate.  .Shortly  after  3  P.  M.  offers  to 
conclude  a  capitulation  were  made  from  the  French  side. 

Napoleon  sent  the  following  letter  to  the  king:  "  As  I  have 
not  fallen  at  the  head  of  my  soldiers,  I  surrender  my  sword 

to  Your  Majesty."  When  this  letter  was  brought  to  the 
king  by  Gen.  Reille,  adjutant -general  to  the  emperor,  the 
king  demanded  the  capitulation  of  the  French  army  as  the 
first  condition,  aTid  declared  that  he  then  would  accept  the 
imperial  sword,  and  charged  the  chancellor  and  his  chief  of 
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staff  with  tho  yiecessary  diplomatic  ami  military  negotia- 
tions. 

In  tho  forenoon  of  Se]it.  23  Gen.  WimpfTon  conchidefl  the 
capitulation  of  Sedan,  by  wliich  H4.4:K  men,  lii)  f;enerais,  3;!() 
officers  of  the  staff,  and  3.1)90  .>;iil)alt('rn  ollii^crs  were  surren- 

dered into  German  captivity.  After  the  conclusion  of  the 
capitulation  tlie  king  and  the  captives  ('miH^ror  liad  a  con- 

versation of  a  quarter  of  an  hour  at  the  palace  of  Bellevue. 
Napoleon  went  througli  Belgium  to  the  palace  of  Willielni- 
.sli(")he  at  C'assel,  which  was  designated  as  a  residence  for 
him,  and  the  French  army  was  sent  to  Coblentz,  Mentz,  and 
other  (Jerman  fortresses. 

The  news  of  the  catastrophe,  which  arrived  at  Paris  on 
Sept  4,  caused  an  immense  commotion.  Jules  Favre  and 
his  friends  assailed  the  regency  in  the  Gorps  Legislatif,  and 
demanded  the  deposition  of  the  emperor.  Tiie  turbulent 
elements  of  Paris  filled  the  streets  with  tunnilt  and 

thnmged  into  the  hall  of  the  Corps  Legislatif.  which  assem- 
bly they  dispersed.  The  members  of  the  opposition  then 

assembled  at  the  Hotel  de  Ville  and  formed  a  provisional 
government  of  national  defense.  Gen.  Trochu,  who  had 
been  governor  of  Paris  since  Aug.  17,  was  elected  president ; 
Jules  Favre,  vice-president ;  Ferry,  secretary.  This  govern- 

ment determined  immeiliately  on  the  abolition  of  the  senate 
and  the  Corps  Legislatif.  At  1  p.  m.  the  empress  left  the 
Tuileries  and  fled  to  England. 

Considering  the  ca|iture  of  Paris  as  the  most  imjiortant 
task  of  the  war,  immediately  after  the  capitulation  of  Se- 

dan the  victorious  armies  began  to  move  toward  the  capital, 
and  on  Sept.  19  the  investment  of  the  city  was  eomidete. 
But  the  strength  of  the  besieging  army  was  only  133,000 
infantry  and  34,000  cavalry,  with  633  cannon,  while  the 
army  in  Paris  had  a  strength  of  about  400,000  men  includ- 

ing the  national  guard  ;  moreover,  Paris  had  sixteen  strong 
forts. 

The  war  continued  at  many  points — in  the  Vosges,  at 
Strassburg,  at  Besan(;on,  at  Metz,  on  the  Loire.  Strassburg 
fell  Sept.  27  into  German  hands ;  Metz  capitulated  Oct.  37 
with  an  army  of  180,000  men,  who  were  conducted  as  pris- 

oners to  (Jermany.  On  the  Loire  Gen.  d'Aurelle  de  Pala- 
dincs  with  70.000  men  moved  toward  Paris  for  help,  but  en- 

countered at  Orleans  a  German  army  under  Prince  Frederick 
Charles,  and  was  repulsed  in  November.  In  vain  Gen.  Tro- 

chu with  the  army  of  Paris  made  vigorous  rallies  in  No- 
vember and  December ;  he  could  not  break  the  German  war- 

chain.  In  December  Prince  Frederick  Charles  defeated 
completely  the  Loire  army,  now  under  Gen.  Chanzy.  But  in 
the  north  a  Fi'ench  army  had  been  created,  under  command 
of  Gen.  Faidherbe,  and  was  directed  to  the  support  of  be- 

sieged Paris.  Gen.  von  Jlantcuffel  marched  against  that 
force  with  40.000  men,  and  defeated  it  on  Nov.  37  at  Ques- 
nel  and  Mezieres,  again  in  December  at  St.-Quentin,  an<l  on 
the  river  Ilallue,  and  took  Rouen  and  Amiens.  German 
troops  reached  the  coast  of  the  Atlantic.  A  German  army 
under  Gen.  von  Werder  defeated  the  French  finally  on  the 
river  Lisaine,  and  at  the  same  time  Prince  Frederick  Charles 
defeated  the  last  French  forces  in  the  east  at  Le  Mans. 

Now.  finally,  all  French  armies  in  the  provinces  having 
been  defeated,  the  fate  of  Paris  was  soon  decided.  The 
negotiations  concerning  an  armistice  took  place  between 
Count  Bismarck  and  Minister  Favre,  and  Jan.  38,  1871,  the 
armistice  was  concluded.  An  agreement  was  arrived  at  that 
hostilities  should  cease  and  the  provisioning  of  Paris  imme- 

diately liegin.  Indeed,  there  was  great  danger  that  a  part 
of  the  population  might  be  starved  to  death.  A  convention 
was  concluded  containing  an  armistice  of  twenty-one  days 
and  the  capitulation  of  Paris.  The  armistice  was  consid- 

ered as  preliminary  to  peace;  its  purpose  was  the  convoca- 
tion of  a  French  national  assembly. 

The  National  Assembly  met  at  Bordeaux  Feb.  12,  1871. 
It  had  to  decide  whether  peace  should  be  concluded  or 
whether  the  war  should  be  continued.  Further  resistance, 
however,  seemed  a  complete  impossibility.  France  was  ut- 

terly exhausted  and  completely  defeated ;  her  long  and  des- 
perate resistance,  possible  only  on  account  of  the  heroism  ot 

the  population,  had  increased  her  loss;  400,000  French  sol- 
diers, among  whom  were  11.860  officers,  were  in  ca|>tivity ; 

about  100,000  men  were  disarmed  in  Switzerland,  and  the 
army  of  Paris  would,  according  to  the  convention,  also  have 
to  go  to  Germany  as  prisoners  of  war  if  hostilities  were 
rccommiuiced.  Furthermore,  the  active  troops  were  in  a 
miserable  state.  Not  oidy  all  the  officers,  but  also  all  the 
trained  soldiers,  had  either  become  prisoners  by  the  great 
capitulations  of  Sedan  and  Metz,  or  they  were  wounded  or 

dead.  The  active  troops  consisted  of  recruits  led  by  a  few 
generals.  Not  only  in  quality,  but  also  in  nundpcr,  thi'y 
were  inferior  to  their  adversaries.  On  Mar.  1,  ;h71,  the 
Germans  had  on  French  soil  569,875  infantry  and  68,465 
cavalry,  with  1,743  guns,  and  in  Germany  was  an  army  of 
350,000  men  under  arms.  The  eight  French  corps  numbered 
not  more  than  350,000  men.  An  inwnensc  (piantity  of  war- 
mnt<>rial  had  fallen  into  German  hands — l,K:i5  lield-pieces, 
5,:J7.!  hravy  guns,  and  over  (iOO.OOO  small-arms.  Furlher- 
mon;,  all  important  strategical  points  were  in  the  possession 
of  the  German  army,  and  it  held  Paris  in  its  hands.  Under 
such  circumstances  all  parties  in  the  Natiomil  Assembly, 
with  very  few  exceptions,  agreed  that  peace  was  necessary. 
On  Feb.  13  the  provisional  government  of  national  defense 
transferred  its  power  to  the  Assembly;  and  on  Feb.  17  the 
chief  of  the  executive  power  of  the  Friiiieh  republic,  the 
former  minister  of  Louis  Philippe,  Adolphe  Thiers,  was  sent 
to  the  (ierman  headquarters  at  Versailles,  where  King  Will- 

iam of  Prussia,  who  had  been  crowned  Enqieror  of  Germany, 
had  resided  since  Jan.  18.  to  negotiate  for  peace.  On  Feb. 
31  Thiers  arrived,  accompanied  by  a  diplomatic  committee. 
The  armistice  was  prolonged  to  Feb.  36.  The  demands  of 
the  German  Government  were  very  heavy ;  the  cession  of 
Alsace  and  Lorraine,  with  Metz,  Strassluirg,  and  Belfort,  and 
the  payment  of  six  milliards,  were  demamled.  By  their 
stubborn  perseverance  anil  by  the  sujijiort  of  the  British 
Government  the  Fi-ench  negotiators  succeeded  in  securing 
Belfort  as  a  French  possession  and  in  getting  the  war  expenses 
decreased  by  one  milliard.  On  Feb.  36  the  preliminary  peace 
of  Versailles  was  signed;  Alsace  and  the  largest  part  of  Lor- 

raine were  ceded;  five  milliards  were  to  be  paid  as  war  ex- 
|ienses ;  and  German  garrisons  were  to  remain  on  French 
soil  until  full  payment  was  made.  Concerning  the  payment 
and  the  occupation,  it  was  specially  sti]iulaled  that  one  mil- 

liard should  be  paid  in  the  course  of  the  year  1871,  and  the 
rest  in  three  years.  The  German  troops  should  evacuate  the 
city  of  Paris  and  the  forts  on  tiie  left  bank  of  the  Seine  im- 

mediately after  the  ratification  of  the  preliminary  peace,  and 

as  soon  as  possible  the  departments  ('alvados,  Orne,  Sarthe, 
Eure-et-Loir,  Loiret,  Loir-et-Cher,  Indre-et-Loire,  and  Youne 
completely,  and  the  departments  Seine-Inferieure,  Eure, 
Seine-et-Oise,  Seine-et-Marne,  Aubc,  and  Cote-d'Or  to  the 
left  bank  of  the  Seine.  After  the  ratification  of  the  defini- 

tive peace  and  the  payment  of  half  a  milliard  the  depart- 
ments between  the  right  bank  of  the  Seine  and  the  eastern 

frontier  should  be  evacuated,  and  after  the  payment  of  two 
milliards  only  the  de]3artments  Marne,  Ardennes,  Haute- 
Marne,  Meuse,  Vosges,  Meurthe,  and  the  fortress  of  Belfort, 
with  its  surroundings,  should  be  occupied.  An  interest  of  5 
]ier  cent,  should  be  paid  on  the  three  milliards  whose  defini- 

tive payment  was  postponed.  The  ju'climinary  peace  also 
contained  stipulations  concerning  the  delivery  of  the  pris- 

oners of  war  and  the  government  of  the  occupied  French 
districts.  This  agreement  was  laid  before  the  National  As- 

sembly by  Thiers  on  Feb.  38, 1871,  and  accepted  by  546  votes 
against  107  on  Mar.  1.  On  the  same  day  a  part  of  Paris  was 

occupied  by  30,000  German  troops.  On  Mar.  3  the  ratifica- 
tions of  the  preliminary  jieace  were  exchanged  at  Versailles, 

Paris  was  evacuated,  and  the  removal  of  the  German  army 
to  the  right  bank  of  the  Seine  was  ordered.  Mar.  13  the 
German  emperor  left  Versailles  for  Berlin.  May  10,  1871, 

the  definitive  treaty  of  peace  was  concluded  at  Frankfort-on- 
the-Main,  and  on  account  of  the  I'apid  payment  of  the  war 
expenses  the  last  German  soldier  left  French  soil  in  July, 

1873.  See  O'Shea.  An  Iimi-bound  CHy  (London.  1886); 
Franklvn,  The  Great  Batt/es  uf  1S70  ami  Blockade  of  Metz 

(London,  1887);  Broekctt,  The  Year  of  Battles  '(1871)_; Steenackers  and  Goff,  Histoire  du  Gourernement  de  la  De- 
fense Nationale  en  Province  (Paris,  1884);  INIaurer,  Deutscli- 

franzosische  Krieg  1S70-71  (Leipzig,  1889);  Scherr,  1S70- 
1871  (Leipzig,  1880);  Moltke,  Geschichfe  des  deiitsch-franz- 
osischen  Krieges  von  1S70-71  (Berlin,  1891 ;  Eng.  trans.  The 
Franco-German  War,  New  York,  1892). 

Revised  by  C.  K.  Adams. 

Fraiicolin  [Fr. :  Ital.  francolino  :  Span,  frnncolin,  from 
Portug.  francolim.  apparently  a  Latinized  diminutive  of 
Portug.  frango,  cock];  a  partridge-like  bird  of  the  genus 
Francolinus.  or  some  allied  genus.  The  frnncolins  have 
rather  long  bills  and  tails,  and  generally  a  rich,  variegated 
plumage.  Thirty  or  more  species  are  known,  all  confined 
to  the  Old  World  and  most  abundant  in  Africa.  They  are 
good  game  birds,  lying  well  to  dogs  and  flying  swiftly  and 
steadily.     The  common  francolin  (Francolinus  vulgaris). 
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once  common  in  Sonllii'rn  Eiirope.  is  now  extinct  tlicre,  al- 
though common  in  Cyprus,  Asia  Minor,  and  otlier  parts  of 

Asia.  F.  A.  Lucas. 

Franco'nia  [Mod.  Ijat.  from  (icrm.  Franken,  Franconia] : 
an  ohl  inch'pcndcnt  territory  situated  along  the  Rhine,  the 
Neckar,  and  the  Main,  from  whose  dukes  the  German  em- 

pire more  than  once  eh'cted  its  rulers.  It  underwent  many 
changes  and  modifications  until,  at  the  dissolution  of  the 
German  empire  in  IHOti,  it  was  divided  between  Bavaria, 
Saxony,  Ilessc,  and  Baden. 
Franooiiia  Mountains:  the  western  cluster  of  the 

White  Mountain  group;  in  Grafton  co.,  N.  H. ;  separated 
from  the  main  group  by  the  Notch.  The  Franconia 
Mountains  arc  not  as  high  as  the  others,  but  the  presence  of 
little  lakes  adds  a  charm  to  the  scenery.  Mt.  Jja  Fayette, 
or  the  Great  Haystack,  is  5,296  feet  high.  Echo  Lake, 
Eagle  Cliff,  the  Profile  Rock,  Profile  Lake.  Bald  Mountain, 
Walker's  Falls,  the  Masin.  the  Flume,  the  Pool,  and  Geor- 
giana  Falls  are  attractive  points.  The  mountains  have  de- 

posits of  iron  ore. 

Francs  Tireiirs,  fraahk'te'e'rer'  [Fr.,  free  marksmen ; 
francs,  plur.  of  franc,  free  +  tireurs,  plur.  of  tireur,  deriv. 
of  tirer,  draw,  shoot,  fire] :  a  name  applied  during  the 
Franco-German  war  to  the  members  of  the  French  guerrilla 
parties  who  carried  on  an  annoying  partisan  warfare  against 
the  Germans. 

Franeker,  fraa'ne-ker  :  town  of  the  Netherlands ;  prov- 
ince of  Priesland ;  9  miles  by  rail  W.  of  Leeuwarden  (see 

map  of  Holland  and  Belgium,  ref.  2-G).  Its  university  was 
founded  in  1585,  abolished  by  Napoleon  in  1811,  and  in  1816 
transformed  into  an  athenicum.  It  was  a  very  celebrated 
institution  in  the  days  of  Vitringa.  Henisterhuis,  and  Valck- 
enaer.  The  town  possesses  the  planetarium  made  by  Else 
Eisinga,  one  of  its  citizens,  in  the  years  1773-80.  Pop.  (1890) 
7,198. 

Franglpani,  frsian-jee-paa'nee :  a  once  illustrious  family of  Rome,  having  also  allied  lines  of  the  same  name  in 
Naples  and  Croatia.  The  family  is  traced  as  far  back  as 
the  seventh  century,  and  even  claims  to  date  from  pagan 
Rome.  During  the  eleventh,  twelfth,  and  thirteenth  cen- 

turies the  name,  already  illustrious,  became  one  of  the  most 
splendid  in  Italian  annals,  but  rapidly  declined  thereafter. 

The  name,  it  is  claimed,  signifies  the  "  bread-breakers,"  from 
the  charities  of  its  founders. — Among  its  prominent  mem- 

bers were  Cencio,  a  Ghibelline  of  the  twelfth  century ;  Gio- 
VANXi,  in  the  thii'teenth  century,  a  soldier  and  founder  of 
the  Neapolitan  line;  Corxelio  (d.  581).  a  great  Friulian 
advocate,  living  at  Venice  ;  Claudio  Corxelio,  his  son 
(1533-1630) ;  NiccoLo,  a  Venetian  painter  of  the  sixteenth 
century ;  Franz  Christoph,  a  Croatian  conspirator  (1630- 
71). 

Frank,  Franz  Hermann  Reixhold.  D.  D.  :  Lutheran  the- 
ologian ;  b.  in  Altenburg,  Germany,  JIar.  25,  1827 ;  studied 

at  Leipzig ;  became  professor  at  Erlangen  1857.  Author  of 
Die  Theologie  der  Konl^oril irnformel  (4  vols.,  Erlangen, 

1858-65) ;  System  der  fhristtii-lten  Getoissheit  (3  vols.,  1870- 
73,  a  treatise  on  apologetics,  making  regeneration  the  con- 

dition of  certainty ;  translated  into  English,  System  of 
Christian  Certainty,  Edinburgh,  1886) ;  Si/stem  der  chrisf- 
lichen  Wahrheit  (3  vols.,  1878-80 ;  2d  ed.  1885-86 ;  a  treatise 
on  dogmatics,  defending  conservative  Lutheranism  accord- 

ing to  modern  philosophical  methods) ;  System  der  christ- 
lichen  Sittlichkeit  (1884-87,  2  parts ;  a  treatise  on  ethics) ; 
Vademecum  fur  Angehende  Theoloyen  (Leipzig,  1893). 
Among  other  numerous  writings  is  a  minute  examination 
of  the  theology  of  Ritsehl  (1888  ;  3d  ed.  1891). 

Frank,  Jacob,  properly  JaiMew  Lehowicz :  Jewish  ad- 
venturer ;  b.  in  Southern  Galicia,  Poland,  1712.  His  father 

was  a  rabbi ;  he  himself  joined  the  sect  of  the  Cabbalists, 
but  started  a  movement  of  his  own,  proclaiming  himself  the 
promised  Messiah,  and  attracted  many  followers.  In  1756 
the  sect  came  under  the  ban  of  the  synagogue  for  alleged 
immoralities.  He  then  professed  Christianity,  and  with  1,000 
followers  was  baptized.  Reviving  his  old  pretensions  he 
made  his  headcjuarters  in  Warsaw,  gave  himself  out  as  Christ, 
and  chose  twelve  apostles.  This  conduct  brought  hini  into 
trouble,  and  he  was  imprisoned  from  1760  to  1763.  His  fol- 

lowers remained  faithful,  and  he  removed  to  Brlinn,  in  Mo- 
ravia, where  he  live<l  in  princely  style  until  1786,  when  he 

was  driven  out.  He  then  went  to  Offenbach,  in  Hesse,  kept 
up  the  same  mode  of  life,  and  there  died  Dec.  10. 1791.  See 
11.  (iriitz,  Friiiik  mid  die  Frunkisten  (Breslau,  1868). 

Frankalmoign,  frilngk-al-moin  [from  Anglo-Fr.  franc 
almoiyne  (=  O.  Fr.  franc  almosHe),  free  alms] :  in  English 
law,  the  tenure,  chiefly  of  lands,  by  sjjirilual  service,  as 
where  a  sole  or  aggregate  corporation  holds  an  estate  of 
some  private  person,  who  gives  it  to  God  as  frec^  and  per- 

petual alms.  Tenures  by  frankalmoign  were  forbidden  to 
lie  created  after  the  eighteenth  year  of  Edwanl  I.,  but 
there  are  in  England  many  examjdes  dating  from  before 
that  time,  now  chiefly  ecclesiastical  foun<lations  or  parish 
glebes.  Frankalmoign  implied  no  fealty  or  service,  as  did 
some  other  similar  tenures. 

Fraukcntlial.  fraan'kf n-ta'al ;  town  of  Bavaria;  in  the 
Palatinate  ;  7  miles  by  rail  S.  W.  of  Worms  (see  map  of  Ger- 

man Empire,  ref.  6-D).  A  canal  60  feet  wide  and  3J  miles 
long  puts  it  in  communication  with  the  Rhine.  It  ha.s  a 
bell-foundry,  machine-sliops.  important  sugar-refineries,  and 
a  large  trade  in  lumber,  iron,  and  wine.  Frankenthal  ap- 

pears in  the  eighth  centurv  as  the  village  of  Franconodal. 

It  suffered  in  the  Thirty  Years'  war,  and  in  1688  was  cap- 
tured by  the  French,  who  burned  it  Sept.  13,  1689.  Pop. 

(1890)  13,008. 
Frankford  :  a  former  borough,  now  part  of  Philadelphia, 

Pa.,  in  the  northeast  part  of  the  city:  sejiarated  from  the 
nuiin  portion  of  the  city  by  Tacony  Creek.  It  has  a  cele- 
Virateit  asylum  for  the  insane  and  important  manufactures. 
See  Philadelphia. 

Frankfort :  city  and  railway  center ;  capital  of  Clinton 
CO.,  Ind.  (for  location  of  county,  see  ma])  of  Indiana,  ref. 
5-D) ;  46  miles  N.  W.  of  Indianapolis ;  in  a  fertile  agricul- 

tural region.  It  has  railway  car-shops  and  is  supplied  with 
natural  gas.     Pop.  (1880)  2.803  ;  (1890)  5.919. 

Frankfort :  city ;  Marshall  co.,  Kan.  (for  location  of 
county,  see  map  of  Kansas,  ref.  4-II) ;  on  Mo.  Pac.  R.  R., 
and  on  Vermilion  river;  78  miles  W.  ipf  Atchison.  It  is 

situated  in  a  grain-producing  region  and  has  good  water- 
power.     Pop.  (1890)  1.053;  (189.5)  1,084. 

Frankfort :  city  ;  capital  of  Kentucky  and  of  Franklin 
County  (for  location  of  county,  see  map  of  Kentucky,  ref. 
3-H) ;  situated  in  a  group  of  hills  on  both  sides  of  the  Ken- 

tucky river,  and  on  the  Louis%'ille  and  Nashville  and  the  Ken- 
tucky Midland  Railways  ;  65  miles  by  rail  E.  of  Louisville.  It 

8tat«  Capitui.  h  rauktort,  Ky. 

is  noted  for  the  picturesqueness  of  its  scenery  and  the  fine 
drives  in  the  vicinity.  It  contains  a  fine  public-school 
building,  a  high  school,  a  seminary  for  young  ladies,  an  in- 

stitution for  the  training  of  feeble-minded  children,  gas  and 
water  works,  manufactures  of  lumber,  carriages,  furniture, 
and  twine,  a  cotton-mill,  a  barrel-manufactory,  a  pottery, 
flouring-mills.  several  distilleries,  and  the  .State  prison. 
The  Capital  Hotel,  of  stone,  was  erected  at  a  cost  of  $120,- 
000.  The  Frankfort  Cemetery  is  very  beautiful,  and  in  it 

repose  the  remains  of  many  of  Kentucky's  great  and  gallant 
men.  Nearly  all  the  various  benevolent  orders  have  lodges 
in  the  city,  and  the  Odd  Fellows  own  a  handsome  temple. 
Pop.  (1880)  6.958;  (1890)  7.892. 

Frankfort :  village ;  Benzie  co.,  Jlich.  (for  location  of 
county,  see  map  of  Michig.an,  ref.  5-H);  on  the  east  shore 
of  Lake  Michigan  ;  40  miles  N.  of  Manistee.  It  is  a  ter- 

minus of  the  T.,  A.  A.  and  X.  M.  Railway,  which  connects 
with  the  G.  B..  W.  and  St.  P.  Railroad  at  Kewaunee.  Wis.,  by 
a  commodious  car-ferry.  The  village  is  situated  in  a  great 
fruit-growing  district,  and  has  3  churclies.  a  fine  school, 
2  foundries,  a  planing-mill,  3  sawmills,  a  shingle-mill,  min- 

eral s|)rings.  and  one  of  the  finest  harbors  on  Lake  Michigan. 
Pop.  (1880)  782;  (1890)  1,175:  (1894)  1.257. 

Editor  of  "  Express." 
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Frankfort,  Council  of:  a  synod  noted  in  clmrcli  liistory 
for  its  eimdoni nation  of  Adoptianisni,  the  licresy  wliich  as- 

serted tliat  Clirist  was  the  Son  of  Goii  as  to  his  human  na- 
ture only  by  adop/irm  (see  Adoi'tian  Controversy)  ;  and  its 

decided  action  apiinst  tlie  worsliip  of  images.  It  was  called 
by  Charlemagne  a.  d.  Til4,  and,  accordins;  to  Dnpin  (Ec- 
cUs.  Hist.,  cent,  viii.),  was  attendeil  by  8(11)  bishops,  wlio 
came  from  Germany,  Gaul,  S[inin,  Italy,  and  England,  be- 

sides two  delegates  from  the  pope.  See  Hefele,  Concilien- 
geschicfite,  iii.,  6.35, ««>(/. ;  Landon.  3Ianual  uf  Councils,  s.  v. ; 
and  J.  I.  Jlorabert,  Charh'.i  the  Great,  pp.  327-334. 

Frankfort-on-the-Main  [Germ.  Franl-furt-am-Main. 
Frankfurt  is  from  Germ.  Franke,  Frank  +  fiirt.  ford] :  city 
of  Prussia  ;  province  of  Hesse-Nassau  ;  situated  on  the  right 
bank  of  tlie  Main,  and  connected  with  the  suburb  Sachsen- 
hausen,  on  the  opposite  bank,  by  seven  bridges,  the  oldest  of 
which,  a  stone  bridge  of  fourteen  arches,  was  built  in  1340 
(see  map  of  German  Empire,  ref.  5-D).  The  city  proper  is 
as  beautiful  as  it  is  interesting.  It  is  entered  by  seven  large 
gates,  two  of  which,  the  Gallus  Thor  and  the  Eschenheimer 
Thor,  have  been  preserved  in  their  old  form  ;  the  other 
five  are  buildings  of  modern  style.  But  the  walls  and  the 
ditches  which  formerly  stretched  between  these  gates  have 
been  transformed  into  charming  promenades,  where  splen- 

did villas  and  resorts  of  amusement  alternate  with  almost 
rural  surroundings.  Among  its  public  squares  are  the 
Rossmarkt,  with  the  monument  of  Gutenberg,  designed  by 
Launitz,  and  the  Gotheplatz,  with  the  statue  of  Goethe  by 
Schwant.haler.  Among  its  public  buildings  the  most  re- 

markable are  the  Romer,  or  town-hall,  an  old  building,  in 
whose  Wahlzimmer  the  electors  met,  and  in  whose  Kaiser- 
saal  the  elected  emperor  gave  his  first  banquet ;  and  the 
Cathedral  of  St.  Bartholomew,  a  Gothic  structure  begun  in 
1338  and  finished  in  the  sixteenth  century,  in  which  the 
coronation  of  the  German  emjierors  took  place.  The  city 
is  well  provided  with  educational  and  charitable  institu- 

tions, contains  a  fine  zoological  garden,  and  has  manufac- 
tures of  sewing-machines,  perfumery,  chemicals,  straw  hats, 

etc.,  extensive  banking-houses,  and  important  commercial 
interests.  Leipzig  has  superseded  it  in  the  book-trade,  Ijut 
as  a  moneyed  center  it  still  occupies  the  principal  place. 
It  is  the  richest  city  of  its  size  in  the  world  and  the  bank- 

ing-house of  Germany. 
On  account  of  its  geograiihical  position.  Frankfort  early 

attracted  attention.  It  was  a  favorite  residence  of  Charle- 
magne. In  12.57  it  was  made  a  free  city.  After  the  days 

of  Frederic  Barbarossa  it  became  the  place  for  the  election 

of  the  German  emperors,  and  by  the  "Golden  Bull"  (in 
13.56)  Charles  IV.  transformed  this  custom  into  a  riglit. 
Napoleon  made  it  the  cjpital  of  a  great  principality.  In 
1848  and  1849  the  German  Parliament  sat  here  ;  biit  the 
city  sided  with  Austria  in  the  war  of  1866,  and  consequently 
lost  her  autonomy  in  that  year.     Pop.  (1895)  229,299. 

Frankfort-on-tlie-0(ler:  city  of  Prussia;  province  of 
Brandenburg  ;  on  the  Oder  :  50  miles  E.  by  S.  of  Berlin  (see 
map  of  German  Empire,  ref.  4-H).  It  has  extensive  tan- 

neries, machine-shops,  foundries,  manufactures  of  organs, 
sugar,  starch,  tobacco,  cigars,  paper,  wooden-ware,  and 
chemicals,  and  an  extensive  trade.  Its  three  annual  fairs 
have  more  than  10.000  visitors,  especially  dealers  from  Po- 

land. Its  university,  which  was  founded  in  1506  by  the 
elector  .Joachim  I.,  was  moved  to  Breslau  in  1811.  The  city 

was  a  flourishing  member  of  the  Hanseatic  League  ;  it  ha's several  times  suffered  severely  in  war.     Pop.  (1895)  59,161. 

Frank'incense  [M.  l^ng.  frankincens,  franc  encens,  from 
O.  Fr.  franc  encens,  free  or  pure  incense]  :  anv  one  of  vari- 

ous fragrant  gums  and  resins.  It  anciently  designated  the 
substance  now  known  in  commerce  as  Olihanum  {q.  v.\  the 
product  of  a  ccjuple  of  African  and  East  Indian  species  of 
Boawellia,  small  trees  of  the  family  Burseracem.  The 
frankincense  of  Sierra  Lecj^ne  is  from  the  Daniella  thurifera 
(family  Legiiminosep).  a  large  mountain-tree  of  that  region. 
In  the  United  Kingdom  the  frankincense  of  the  shops  is 
nothing  but  common  turpentine,  such  as  is  exported  from 
the  Southern  U.  S. 

Franking  Privilege  [deriv.  of  frank,  free  ;  Pr.  franc] : 
the  right  of  sending  letters  or  packages  free  by  mail.  The 
post-office  having  been  originally  established  solely  for  gov- 

ernmental purposes,  the  carriage  of  official  correspondence 
remained  for  a  long  time  its  only  business.  The  grant  to 
the  University  of  Paris  and  the  well-l^nown  concessions  of 
the  German  princes  to  the  Counts  of  Thurii  and  Taxis  hav- 

ing placed  the  post  in  the  position  of  a  carrier  for  hire,  free 

correspondi^nce  between  ollicers  of  I  he  Government  ami  other 
favored  persons  came  gradually  to  l)e  regarded  in  thi^  mod- 

ern light  of  a  privilege.  In  England  the  right  was  claimed 
by  the  House  of  Commons  in  lfi(!(),  and  privately  allowed  to 
members  by  the  crown,  which  had  hilhcrto  enjoyed  it  in  con- 

nection with  the  entire  control  and  revenues  of  the  post- 
office.  In  1839  the  privilege  was  aboUshed  in  Great  Britain 

by  the  passage  of  Kowlaml  Hill's  act. In  the  LT.  S.  the  first  ap[)earance  of  the  franking  privilege 
after  the  assumption  of  the  post-office  by  the  (Continental 
Congress  was  in  Jan.,  1776,  when  it  was  granted  to  all  pri- 

vate soldiers  actually  in  service  for  letters  written  by  and 
to  themselves.  Every  few  years  since  then  ('ongre.ss  has 
modified  the  laws  governing  the  privilege  as  the  increase  of 
public  business  or  the  prevention  of  the  improper  use  of  the 
privilege  required.  Ordinances  conferred  the  jirivilege  on 
specified  officers  while  in  public  service;  others  restricted 
or  extended  the  privilege  ;  public  documents  from  every  de- 

partment of  the  Government  were  made  subject  to  free  car- 
riage ;  newspapers  were  allowed  free  exchange  with  each 

other :  the  privilege  was  extended  by  special  acts  to  ex- 
Presidents  and  their  widows  during  life  ;  aiul  then  these 
general  provisions  were  more  or  less  modified,  and  some  of 
them  abolished.  The  act  of  Mar.  3.  1845,  limited  tlie  privi- 

lege to  the  President,  Vice-President,  members  and  dele- 
gates in  Congress,  the  third  assistant  Postmaster-General, 

and  postmasters  ;  other  officers  being  directed  to  keep  quar- 
terly accounts  of  postage,  and  to  pay  it  from  their  respective 

contingent  funds.  This  act  was  soon  amended,  the  pro- 
vision requiring  accounts  to  be  kept  of  official  postage  was 

repealed,  and  an  appropriation  of  $200,000  for  official  post- 
age made,  and  subsequently  increased  to  $500,000.  The 

free  exchange  of  newspapers  was  re-established  in  1851. 
By  the  act  of  Mar.  3,  1863,  the  privilege  was  conferred 

upon  and  limited  to  the  following  persons  and  articles  :  the 
President  and  his  private  secretary ;  the  Vice-President ; 
chiefs  of  executive  departments ;  such  heads  of  bureaus 
and  chief  clerks  as  might  be  designated  by  the  Postmaster- 
General,  for  official  letters  only ;  Senators  and  Representa- 

tives in  Congress  for  all  correspondence,  documents  printed 
by  authority  of  Congress,  speeches  and  proceedings  therein, 
and  printed  matter  addressed  to  them,  said  privilege  to 
commence  with  their  term  of  office  and  to  continue  until 

the  first  Monday  in  December  after  its  close  ;  to  all  Govern- 
ment officers  for  letters  indorsed  official  and  addressed  to 

the  heads  of  their  respective  departments ;  to  postmasters 
for  indorsed  official  correspondence  with  each  other,  a  penalty 
of  |300  being  provided  for  false  indorsement ;  to  publishers 
of  newspapers  for  their  exchanges :  and  to  senders  of  pe- 

titions to  either  branch  of  Congress.  The  weight  of  the  above- 
named  articles,  excepting  petitions  and  public  documents, 
was  limited  to  4  oz.  Members  of  Congress  were  also  author- 

ized to  frank  "  seeds,  roots,  cuttings,  and  scions,"  the  weight 
to  be  fixed  by  the  Postmaster-General.  With  very  slight 
modification  this  law  remained  in  force  until  Jan.  31,  1873, 
when  an  act  was  passed  abolishing  the  franking  jprivilege, 
and  declaring  that  thenceforth  all  official  correspondence 
should  be  chargeable  with  the  legal  rates  of  postage.  At 
the  same  session  all  laws  for  the  transmission  of  free  matter 

were  repealed,  and  an  appropriation  of  .|1,865,900  was  made 
for  the  purchase  of  special  stamps  for  the  use  of  the  chief 
executive,  heads  of  departments,  secretary  of  the  Senate, 
and  the  clerk  and  sergeant-at-arms  of  the  House. 

By  act  of  June  23, 1874,  public  documents,  certified  as  such 
by  the  signature  of  any  member  of  Congress  or  head  of  de- 

partment, were  allowed  to  go  through  the  mails  at  a  postage 
of  ten  cents,  and  the  Congressional  Record  for  one  cent ;  and 
by  act  of  Mar.  3,  1875,  the  franking  privilege  was  restored 
to  members  of  tlie  existing  Congress  for  such  documents 
then  printed  or  ordered  to  be  printed,  for  the  Congressional 
Record  or  parts  thereof,  and  for  seeds  from  and  reports  of 
the  Agricultural  Department,  which  latter  were  also  author- 

ized to  be  sent  free  by  the  Commissioner  of  Agriculture.  By 
the  act  of  Feb.  27,  1877,  special  stamps  or  stamped  enve- 

lopes for  official  letters  were  required  to  be  prepared  by  the 
Postmaster-General  and  sold  to  the  executive  departments. 
The  act  of  Mar.  3,  1877,  abolished  the  use  of  official  stamps, 
and  provided  official  envelopes  for  the  departments,  with  a 
penalty  of  $300  on  their  use  for  private  matter,  and  author- 

ized all  public  documents  to  be  transmitted  free  by  Sena- 
tors and  Representatives,  the  secretary  of  the  Senate,  and 

the  clerk  of  the  House.  The  use  of  the  "  penalty-envelopes  " 
was  by  act  of  JNIar.  3,  1879,  extended  to  all  officers  of  the 
Government  except  pension-agents,  and  to  the  Smithsonian 
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Instil  lit  idii.  (tllicial  postage-stamps  were  aeaiii  introduccil 
for  the  State,  War,  Navy,  Treasury,  aiid  Interior  Depart- 

ments ami  for  the  Attorney-General  liv  acts  of  Mar.  IS, 
1881,  Aiifj.  5,  1883,  and  Mar.  IS,  1883.  The  latter  act  directs 
the  departments  to  inclose  penalty-envelopes  in  ollicial 
comnumicalions  to  niemliurs  of  Congress  requiring  to  lie 
answenul  or  forwarded.  By  act  of  Deo.  20.  1881,  the  frank- 

ing privilege  was  granted  to  the  widow  of  I'resident  Gar- field. The  act  of  Congress  approved  Mar.  3.  18!)1,  extended 

the  franking  privilege  by  providing  that  "the  inend.iers 
and  members-elect  of  Congress  shall  have  the  jiriviiege  of 
sending  free  through  the  mails,  and  uniler  their  frank, 
letters  to  any  otKeer  of  the  Government,  when  addressed 

oHlcially." 
Fraiikisli  Language  :  See  Dutch  Lanouaui:. 

Franklin  :  city  ami  railway  junction ;  capital  of  Johnson 
CO.,  Ind.  (for  location  of  county,  see  ma|;i  of  Indiana,  ref.  7-E); 
in  an  agricultural  district,  27  miles  E.  of  Martinsville.  It 
has  a  college,  a  high  school  with  a  .155,000  school-building, 
gas-works,  planing-raills,  flouring-mills.  and  sawmills.  Pop. 
(1880)3,116;  (1890)3,781. 

Franklin:  town;  capital  of  Simpson  co.,  Ky.  (for  loca- 
tion lit  county,  see  map  of  Kentucky,  ref.  .5-F) :  on  the  L. 

and  N.  Railroad;  134  miles  S.  of  Loui.sville,  Ky.,  and  51  N.  of 
Nashville,  Tenn.  It  has  two  colleges  (for  males  and  females 

respectively),  a  woolen-factory,  and  two  flour-mills.  I'op. (1880)  1,686;  (1890)2,324. 

Franklin :  town ;  capital  of  St.  ̂ Mary  parish.  La.  (for 
location  of  parish,  see  maji  of  Louisiana,  ref.  11-D):  on 
railway  and  on  Bayou  Teche  ;  30  miles  W.  of  Morgan  City ; 
in  a  region  devoted  to  raising  sugar-cane.  Pop.  (1880)  1,702  ; 
(1890)  3,127. 

Franklin :  town  and  railway  junction ;  Norfolk  CO., 
Mass.  (for  location,  see  map  of  Massachusetts,  ref.  5-1) ;  on 
New  Eng.  R.  R.,  37  miles  S.  W.  of  Boston.  It  is  the  seat 
of  Dean  Academy,  and  has  six  churches,  a  public  library, 
manufactures  of  pianos,  and  straw,  woolen,  and  cotton  goods, 
an  iron-foundry,  canning-factorv,  etc.  Pop.  of  township 

(1880)  4,051 ;  (1890)  4,831  ;  (1895)"  5,136. 
Editor  of  "  Sentixel." 

Franklin:  town;  on  railway;  Merrimack  co.,  N.  II.  (for 
location  of  county,  see  map  of  New  Hampshire,  ref.  8-F) ; 
at  tlie  junction  of  the  Pemigewasset  and  Winnipiseogee 
rivers,  which  form  the  Merrimack ;  18  miles  N.  by  W.  of 
Concord.  Franklin  Falls  is  another  village  in  the  same 
township,  on  the  Winnipiseogee  river,  E.  of  Franklin  proper. 
The  two  together  have  six  churches,  large  paper  and  pulp 
mills,  machine-shops,  wood-working  shops,  manufactures  of 
hosiery  and  knitting-machines,  several  woolen-mills,  and  one 
of  the  largest  needle-factories  in  the  world.  Tlie  New  Hamp- 

shire Orphans'  Home  is  in  the  township.  3  miles  S.  of  Frank- 
lin, on  the  farm  once  owned  bv  Daniel  Wclister.  Pop.  of 

township  (1880)  3,265;  (1890)  4,085  ;  (1893)  estimated,  5,000. 
Editor  of  "  Merri.mack  Journal." 

Franklin:  village  (founded  by  Gen.  William  Schenck  in 
1796) ;  Warren  co.,  0.  (for  location  of  county,  see  map  of 
Ohio,  ref.  6-C) ;  on  two  railways ;  on  the  Great  Miami  river 
and  on  the  Miami  and  Erie  Canal :  40  miles  by  rail  N.  N.  E. 
of  Cincinnati.  It  has  6  churches,  3  schools  (one  a  high 
school),  a  large  paper-stock  assorting  establislnuent,  5  pa|ier- 
mills  (with  nine  machines),  2  wood-pulp  mills,  and  3  large 
tobacco  warehouses.  Pop.  (1880)  3,385 ;  (1890)  3,739 ;  (1893) 
estimated,  3,000;  with  suburbs,  3.500. 

Editors  of  "  Chron'mle." 
Franklin  :  city  and  railway  center  (incorporated  in  1868) ; 

capital  of  Venango  co..  Pa.  (for  location  of  county,  see  map 
of  Pennsylvania,  ref.  3-P));  on  the  Allegheny  river  at  the 
mouth  of  French  creek.  It  contains  flouring-mills,  ciachine- 
shojis,  planing-mills,  carriage-factories,  lubricating-oil  re- 

fineries, illuminating-oil  refineries,  etc. ;  and  its  streets  arc 
provided  with  sewers  and  paved  with  brick.  Pop.  (1880) 

5,010;  (1890)6,231.  EmTOR  op  "Citizen-Press." 
Franklin :  town ;  capital  of  Williamson  co.,  Tenn.  (for 

location  of  county,  see  map  of  Tennessee,  ref.  6-E);  on  rail- 
way and  on  Ilarpeth  river;  18  miles  S.  of  Nashville.  It  has 

a  Masonic  timiple,  flouring-mills,  a  furniture-factory  and 
planing-uiill,  steam  cotton-gins,  caiTiage-manufactories,  etc.. 
It  is  t  he  seat  of  Tennessee  Female  College,  a  prosperous  in- 

stitution, of  Harpeth  Male  Academy,  and  of  other  schools, 
some  of  them  free.  Here  Gen.  Van  Dorn  was  repulsed  by 
Gen.  Granger,  Apr.  10, 1863,  and  here,  Nov.  30, 1864,  a  bloody 

battle  was  fought  between  the  forces  of  Gen.  Hood  and  those 
of  Gen.  Schofield.  (See  Franklin,  Battle  ok.)  Pop.  (1880) 

1,633;  (1890)2,250. 
Franklin.  IJattlfl  of:  a  battle  of  the  U.S.  civil  war  be- 

tween the  Conl'cilrTates  under  (ieii.  Hood  and  the  Union 
forces  under  (Jen.  Schofield.  .\fter  the  fall  of  Atlanta  (Sent, 

2,  1864),  the  (!cinfederate  authorities,  aware  of  the  nc<'essity 
of  drawing  or  forcing  Sherman  from  Georgia,  deti'rmined 
upon  an  invasion  of  Tennessee,  and  on  Oct.  1  Hood  crossed 

tlie  ('hattahoochee  with  40,000  men  to  destroy  Sherman's 
communications.  Sherman,  becoming  aware  of  this  inten- 

tion, severed  his  eommimications  and  proceeded  on  his  fa- 

mous "  march  to  the  sea."  After  Shi.'rman's  departure  Gen. 
Hood  continued  his  movement  toward  Nashville,  frequently 
engaging  the  Union  troops,  under  Schofield,  who  continued 

to  fall  back  before  Hood's  ailvance,  until,  arriving  at  Frank- 
lin, Tenn.  (Nov.  30),  Hood  followed  in  such  close  pursuit  that 

Schofield  was  compelled  to  give  battle  there.  Gen.  Sehofield's object  was  to  get  his  trains  across  the  river  and  away  to 

Nashville:  Hood's  object  was  to  attack  before  he  could  do 
so.  Schofield  disposed  his  cavalry  along  the  north  bank 
above  and  below  the  town  to  guard  the  fords;  on  the  heights 
of  this  bank  a  part  of  liis  artillery  was  also  [ilaced.  and  one 
division  of  infantry,  to  cover  the  crossing  and  support  the 
cavalry  and  artillery.  His  army  numbered  about  27.000 
men.  Four  divisions  were  posted  on  the  south  side  of  the 
river,  Wagner  with  two  brigades  occupying  an  advanced 
position.  Hastily  constructed  breastworks  were  thrown  up 
along  the  main  line,  reaching  from  river  to  river,  behind 
which  artillery  was  well  posted.  At  4  p.  M.  Hood  attacked 
Wagner  in  his  advanced  position ;  the  latter,  maintaining 
the  defense  too  long,  was  driven  back  in  confusion,  with  a 
loss  of  1,000  men,  into  and  through  the  center  of  the  main 

lines.  Continuing  the  attack  Hood's  men  penetrated  within 
the  broken  Union  lines,  capturing  eight  guns.  At  this  criti- 

cal moment  Col.  E.  Opdycke  (125th  Ohio),  commanding  the 

brigade  of  Wagner's  division  which  had  been  left  within  the main  lines  without  waiting  for  instructions  led  his  brigade 
into  the  gap.  forcing  back  the  Confederates  and  recapturing 

the  guns.  CM  this  exploit.  Gen.  Thomas  reported  that  "it 
saved  the  army  from  destructive  defeat."  Continued  assaults 
were  made  by  the  Confederates,  the  battle  lasting  till  a  late 
hour,  but  each  time  they  were  repulsed  with  great  loss.  At 
miilnight  Schofield  withdrew  his  troops  and  train  to  Nash- 

ville, suffering  little  molestation.  The  total  Confederate 
force  engaged  was  about  55.000  men  ;  their  losses  in  killed, 
wounded,  and  missing,  about  7.000.  including  12  general 
officers.  The  Union  losses,  in  killed,  wounded,  and  missing, 

were  about  3,000,  of  which  1,000  were  in  Wagner's  division. 
Revised  by  James  Mercur. 

Franklin,  Ben.jamin,  LL.  D.,  P.  R.  S. :  statesman  and  phi- 
losopher; b.  in  Boston,  Mass..  Jan.  17,1706.  His  father, 

Josiah  Franklin,  was  a  tallow-chandler,  and  was  of  English 
birth,  belonging  to  a  Northamptonshire  family ;  his  mother, 
the  daughter  of  Peter  Folger  of  Nantucket.  Benjamin  was 
the  fifteenth  of  seventeen  children.  To  keep  him  from 
going  to  sea.  he  was  apprenticed  to  his  brother  James,  a 
printer,  and  by  much  reading,  careful  and  assiduous  writing 
{lis  much  as  possible  after  the  style  of  the  Spectator),  to- 

gether with  the  unassisted  study  of  mathematics,  he  acquired 
such  knowledge  and  facility  in  writing  that  he  ventured  to 

print  his  thoughts  u|ion  public  affairs  in  his  brother's  news- paper, the  New  Enc/!and  Courant.  His  papers  were  well 
received  by  the  public,  but  the  discoven*  of  their  authorship 
led  to  a  quarrel  between  the  brothers.  The  newspaper  was 

for  a  time  published  in  Benjamin's  name  during  an  imprison- 
ment of  James,  to  which  he  was  subjected  for  political  rea- 

sons. In  1723  the  young  apprentice,  wearying  of  the  tyranny 
he  experienced,  broke  his  indentures  and  ran  away,  first  to 
New  York  and  thence  to  Philadeljihia,  where  he  found  em- 

ployment as  a  journeyman  prinV-r.  He  was  in  England 
172.5-36,  having  been  sent  bv  Sir  William  Keith,  the  Gov- 

ernor, who  promised  to  set  hiinup  in  business  as  the  [lublic 
printer  of  Philadelphia,  but  failed  to  keep  his  promise.  After 
his  return  to  Philadelphia  he  married  (1730).  established  the 
Pfjinxi/lvania  Gazette,  and  soon  found  himself  a  person  of 
the  first  consideration,  not  only  in  Philadelphia,  but  through- 

out the  provinces,  for  his  talents  as  a  writer  and  his  sound 
judgment  in  public  and  business  affairs.  He  established  the 
I'hiliidelphia  Library  in  1743.  and  the  American  Philosoph- 

ical Society  in  1744;  was  prominent  in  founding  a  college 
wliich  in  1753  became  the  University  of  Pennsylvania;  car- 

ried on  his  famous  investigations  into  the  nature  of  light- 
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niiig  1746-53,  ami  still  lator  rcsiiinrd  tlicin  :  and  f(Ji"  liis 
papers  on  the  subject  he  received  the  Copley  Kold  medal  and 
was  elected  F.  K.  S.  in  1775.  In  175:i  he  was  made  I'ost- 
master-General  for  the  colonies,  and  several  times  served 
elticiently  as  commissioner  to  the  mother-count I'v  and  to  the 
various  colonies.  From  St.  Andrews,  C)xl'ord,  and  Kdiu- burgh  in  1764  he  received  Mie  degree  ot  Llj.  D.  In  1754  he 
proposed  a  plan  for  uniting  the  thirteen  colonics  under  a 
central  government,  under  which  each  Colony  might  pre- 

serve its  local  independence.  He  did  his  best  to  prevent 
the  Revolutionary  war  by  trying  to  avert  the  injustice 
which  caused  it;  procured  the  repeal  of  the  St.'unp  Act 
1766;  and  ever  warmly  sustained  the  colonial  rights,  tliough 
by  a  considerable  party  his  patriotism  was  somewhat  later 
sharply  questioned.  In  1775  he  was  chosen  to  the  Congress, 
and  m  1776  he  was  one  of  the  signers  of  the  Declaration  of 
Independence,  having  been  also  one  of  the  committee  to 
draft  that  instrument.  He  was  (1776-85)  employeil  in  the 
diplomatic  service  of  the  U.  S.,  chiefly  at  Paris,  where  his 
influence  in  behalf  of  his  country  was  powerful  and  service- 

able in  the  highest  degree,  and  where  his  simplicity,  dignity, 
and  wisdom  made  him  highly  popular.  He  was  president 
of  the  Pennsylvania  supreme  council  (in  effect  Governor  of 
the  State)  1785-88.  In  1787  he  was  one  of  tlie  delegates  to 
the  convention  which  drew  up  the  U.  S.  Constitution.  D.  at 
Philadelphia,  Apr.  17,  1790. 

Of  the  writings  of  Franklin,  the  Biisyhodi/,  a  series  of  ad- 
mirable papers  somewhat  after  the  maimer  of  the  .Spi'i/iifor, 

but  far  more  readable,  and  the  incomplete  Aiitnl/ioyriiphy, 
are  the  best  known,  but  his  political,  anti-slavery,  financial, 
economic,  and  scientific  papers  are  all  noteworthy.  lie  pub- 

lished the  famous  Poo;'  Richarcrs  Almanac  (1733-57),  which 
was  extensively  rejirinted  in  Great  Britain.  In  youth  he  was 
an  avowed  skeptic  in  religious  matters,  and  of  somewhat  loose 
morals,  but  his  practical  good  sense  enabled  liim  to  correct 
his  way  of  living,  and  he  in  later  life  treated  the  Christian 
religion  with  reverence,  though  never  avowing  his  faith  in 
any  religious  system.  His  wife  bore  him  two  children :  a 
son  who  died  in  his  youth,  and  a  daughter  who  became 
Mrs.  Bache. — His  son  William  (1729-1813)  was  illegiti- 

mate; was  royal  Governor  of  New  Jersey  (1762-76;  but  be- 
came a  royalist,  went  to  England,  and  died  there. — His 

grandson  William  Temple  Franklix  (1760-1833)  was  his 

grandfather's  secretary  in  Paris  and  the  editor  of  his  writ- 
ings. See  Lord  Jeffrey's  articles,  Edinburgh  Review,  July, 

1806;  Aug.,  1817;  'Bsmcvoii's  History  of  the  United  States, 
vol.  ix.,  ch.  xxix. ;  A.  Norton's  article  in  Ttie  North  Ameri- 

can Review,  vol.  vii. ;  Condorcet,  Eloge  de  Franklin  (1790) ; 
Mignet,  Vie  de  Frnnklin ;  Bauer,  Wasli  ington  und  Frank- 

lin {Berhn.  1803-06);  C.  Schmaltz,  Leben  Benj.  Franklins 
(1840).  In  1868  a  corrected  edition  of  Franklin's  Autobi- 

ography was  published  by  John  Bigelow,  from  MSS.  found 

in  Paris.  .See  also  Brougham's  Statesmen  of  the  Time  of 
George  III.,  vol.  ii. :  Parton's  Life  and  Times  of  B.  Frank- 

lin (1864) ;  Hale's  Franklin  in  France  (1887) ;  Theodore  Park- 
er's Historic  Americans  (1870) ;  and  Franklin's  "Works,  ed- ited by  John  Bigelow  (10  vols.).     Revised  by  C.  K.  Adams. 

Franklin,  Sir  John,  D.  C.  L.,  F.  R.  S.  :  rear-admiral ;  b. 
at  Spilsby,  Lincolnshire,  England,  Apr.  16,  1786;  went  to 
sea  in  childhood  ;  entered  the  navy ;  served  at  Copenhagen, 
Trafalgar,  and  New  Orleans  (1815),  and  was  wounded  in  the 
gunooat  fight  on  the  latter  occasion ;  led  Arctic  expeditions 
1818,  1819,  and  1825 ;  became  post-captain  and  P.  R.  S.  1823 ; 
was  knighted  in  1829  and  received  the  honorary  degree  of 
D.  C.  L.  from  Oxford ;  was  governor  of  Tasmania  1836-43, 
where  he  was  greatly  beloved.  In  1845  he  set  out  on  his  last 
polar  expedition  in  command  of  the  Erebus  and  Terror. 
Many  expeditions  were  sent  out  in  search  of  the  Franklin 
expedition,  and  from  time  to  time  various  relics  of  it  were 
found  ;  and  in  1859  Capt.  P.  L.  McClintock  found  at  Point 
Victory  in  the  Arctic  region  conclusive  documentary  evi- 

dence that  Franklin  died  near  Lancaster  Sound,  June  11, 
1847,  and  there  is  no  doubt  that  all  his  men  also  perished, 

though  some  long  survived. — Franklin's  first  wife,  Eleanor 
Ann  Porden  (1795-1825),  was  a  poet;  his  second  wife.  Lady 
Jane,  nee  GrifRn,  was  famed  for  her  philanthropy  ami  lier 
labors  for  the  recovery  of  her  lost  husband.  I>.  in  London, 
July  18,  1875. 

Franklin,  Thomas  Leverixo,  I).  I).:  b.  at  Philadelphia, 
Apr.  10.  1820;  grachiated  at  tha  Philadelphia  Classical  In- 

stitute 1837  ;  at  Trinity  College,  Hartford.  Conn.,  1841  ;  and 
at  the  Theological  Seminary  of  Virginia  1844:  entereii  the 
ministry  of  the  Protestant  Episcopal  Church;  was  on  the 

missionary  committee  of  the  diocese  of  New  York  1853 ;  and 
of  Western  New  York  1869-70;  founded  the  Jane  Grey 
School,  Mt.  Morris,  N.  Y.,  1866;  was  its  rector  1866-70; 
has  been  active  in  the  work  of  building  (-hurches  and  rec- 

tories, and  has  occujiied  various  impoi-tant  pastoral  charges 
in  his  Church.  He  is  the  author  of  a  valuable  work  on  The 
Creed,  and  of  several  inifjortant-  tractates  on  Divorce,  in  the 

treatment  of  which  his  canonical  learrn'ng  has  been  widely- 
recognized.  Revised  by  W.  S.  Perry. 

Franklin,  William  Bi'el:  soldier;  b.  in  York,  Pa.,  Feb. 
27,  1823;  entered  the  Military  Academy  at  West  Point,  June 
1839;  graduated  June,  1843,  and  was  assigned  to  the  corps 
of  topographical  engineers;  served  with  honor  in  the  war 
with  Mexico.  In  the  civil  war  he  conniiandcd  a,  brigade  in 

Ileintzelman's  division  at  the  battle  of  Hull  Kim  July  21, 
1861 ;  commanded  at  the  battle  of  West  Point  .May  6,  1863; 

at  the  affair  of  Golding's  Farm  June  27.  1802.  and  at  the 
battle  of  White  Oak  Swamp  June  30,1862;  was  appointed 
major-general  July  4,  1862 ;  commanded  the  left  at  the 
battle  of  South  Mountain,  Md.,  Sej)!.  14.  1862,  capturing 

Crampton's  Gap  ;  present  at  the  battle  of  Antietam  Sept. 
17,  1862,  in  command  of  tlie  Sixth  Corps,  relieving  Gen. 
Sumner's  command  after  12  o'clock ;  assigned  to  the  com- 

mand of  the  left  grand  division  Army  of  the  Potomac  Nov., 
1862,  consisting  of  the  First  and  .Sixth  Corps ;  commanded 
left  wing  at  the  battle  of  Fredericksburg  Dec.  12  and  13, 
1862 ;  relieved  from  duty  in  the  Army  of  tlie  Potomac  Jan. 
25,  1863:  as.signed  to  duty  in  the  department  of  the  Gulf 

July,  1863  ;  in  command  of  expedition  against"  Sabine  Pass 
Sept.,  1863,  whieli  was  repulsed  ;  in  command  of  troops  oc- 

cupying Northern  Louisiana  1863-64;  in  command  of  the 
Nineteenth  Corps  and  troops  of  the  department  of  tlie  Gulf, 
forming  the  Red  river  expedition,  in  Mar.  and  Apr.,  1864, 
until  joined  by  Gen.  Banks  on  the  evening  of  Apr.  6;  in  the 
liattle  of  Sabine  Cross-roads,  as  second  in  command,  on  Apr. 
7,  and  in  the  battle  of  Pleasant  Hill  on  Apr.  8;  conducted 
retreat  to  Alexandria ;  on  sick  leave  on  account  of  wound 
from  June  to  Nov.,  1864 :  captured  on  a  train  from  Baltimore 
to  Philadelphia  July,  1864,  escaping  during  the  next  night; 
president  of  a  board  for  retiring  disabled  officers  from 
Nov.,  1864,  to  Nov.,  1865  ;  resigned  as  major-general  of  vol- 

unteers Nov.  9,  1865,  and  as  colonel  of  the  Twelfth  Infantry 
Mar.  15,  1866.  He  was  president  of  commission  for  laying 
out  Long  Island  City  1871-72 ;  president  of  board  of  com- 

missioners for  building  new  State-house  at  Hartford,  Conn., 
1872-73 ;  consulting  engineer  of  same  1874 ;  was  appointed 
U.  S.  commissioner-general  for  Paris  Exposition  of  1889. 
Grand  ofBcer  French  Legion  of  Honor  Oct.  20,  1889. 

Revised  by  James  Mercur. 
Franklin  FaHs,  N.  H. :  See  Franklin,  N.  H. 

FrankHn  Island :  an  island  off  the  coast  of  Knox  oo.. 
Me. :  on  the  west  side  of  the  entrance  to  the  river  St.  George. 
It  has  a  brick  lighthouse  with  a  flashing  light,  standing  at 

the  north  point  of  the  island ;  lat.  43°  53'  31"  N.,  Ion.  69°  22' 10"  W. 

FrankHnite  [deriv.  of  Franklin,  in  honor  of  Benjamin 
Franklin] :  a  mineral  found  associated  with  red  oxide  of 
zinc,  found  both  amorphous  and  crystalline,  chiefly  at  the 
Mine  Hill  and  Stirling  zinc  mines  in  Sussex  co.,  N.  J.,  and 
also  found  at  Altenburg,  near  Aix-la-Chapelle,  Germany.  It 
contains  from  66  to  69  parts  of  peroxide  of  iron,  with  from 
10  to  22  parts  of  oxide  of  zinc,  and  about  the  same  propor- 

tion of  oxide  of  manganese.  Pranklinite  is  worked  for  mak- 
ing zinc  paint,  and  the  residue,  itself  called  franklinite,  is 

used  as  a  raw  material  to  manufacture  Spiegeleisen  in  two 
works  in  New  Jersey  and  one  in  Eastern  Pennsylvania. 

Franklin  Lake :  a  body  of  water  in  Elko  co.,  Nev.,  E.  of 
the  lofty  East  Humboldt  Mountains.  It  is  nearly  fresh,  very 
shallow,  and  is  fed  Iiy  springs  doubtless  derived  from  the 
mountain-snows.  Tlie  lull'  (Scirjms  validiis)  grows  abun- 

dantly in  the  lake,  which  has  no  outlet. 

Franklinville :  village;  Cattaraugus  co.,  N.  Y.  (for  lo- 
cation of  county,  see  map  of  New  York,  ref.  6-C) ;  on  the 

W.  N.  Y.  and  Pa.  Railroad ;  50  miles  S.  of  Buffalo.  It  is 

the  center  of  an  important  dairying  section,  and  has  2  pub- 
lic schools,  6  churches,  casket  and  canning  factories,  saw 

and  grist  mills,  creamery,  etc.  Its  water  system  is  owned 
bv  the  village,  and  it  has  an  electric-liehting  plant.  Pop. 
(1880)  672;  (1890)  1,021 ;  (1893)  estimated,  1.275. 

Editor  of  "  Chronicle." 
Frank  Marriage:  a  peculiar  species  of  entailed  estate 

formerly  in  use  under  the  English  law  (and,  subject  to  statu- 
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tory  modifications,  still  possible  to  exist),  consisting  in  a  gift 
of  iiiiiil  by  fi  fiitlier  or  kinsman  to  a  (laughter  or  cousin  ami 
her  husband  at  thi'  time  of  her  marriage,  upon  the  imijHcd 
condition  tlmt  the  land  wius  to  descend  to  the  issue  of  the  mar- 

riage. On  liirth  of  issue  the  condition  was  regarded  as  per- 
formed, and  the  estate  became  alienable.  But  the  passage 

of  the  statute  Ue.  donis  condUionalibus  caused  such  estates, 
like  others  held  in  taiil,  to  be  controlled  by  the  terms  of  the 
gift,  and  to  be  reserved  exclusively  for  the  issue  for  whom 
they  were  originally  intended;  so  that  the  power  of  aliena- 

tion was  thus  taken  away.  Such  estates  were  afterward 
subjected  to  the  same  changes  as  all  entailed  estates.  See 
Entail.  Itevised  by  F.  Sturges  Allen. 

FraiikoHitz.  MATTHLis  Plach:  See  Placius. 

Frank  Pledge:  inOklEnglishlaw,  the  pledge  of  one  free- 
man for  the  good  behavior  and  obedience  to  law  of  anotf  u^r ; 

the  system  by  which  each  freeman  of  an  ancient  English  tith- 
ing (a  subdivision  of  a  county,  consisting  of  ten  freeholders 

with  their  families)  was  held  responsible  for  the  conduct 
of  their  fellow-freeholders.  Upon  the  commission  of  an 
offense  by  any  one  of  them,  the  others  were  obliged  to  have 
him  forthcoming  to  answer  the  requisition  of  the  law,  or,  in 
case  of  his  csca|ie,  to  bear  the  burden  of  any  penalty  that 
miglit  be  imposed.  Revised  by  F.  Sturges  Allen. 

Frank  Pledge,  Courts  of:  formerly  in  England,  courts 
held  once  in  the  year  in  every  humlred,  lordship,  or  manor, 
for  the  purpose  of  presenting  by  Jury  all  crimes  committed 
within  their  jurisdiction,  punishing  all  trivial  misdenmanors, 
administering  the  oath  of  allegiance  to  every  freeholder  at- 

taining the  age  of  discretion,  etc.  All  freeholders  resident 
in  the  jurisdiction,  with  the  exception  of  prelates,  peers, 
clergymen,  women,  and  minors,  were  bound  to  attend.  The 
business  of  these  courts  is  now  performed  Ijy  justices  of  the 
peace.  Revised  by  P.  Sturges  Allen. 

Franks,  The  [the  0.  H.  Germ.  Franchun,  Mod.  Germ. 
die  Franken,  is  a  deriv.  from  a  word  for  lance,  *fr(uiclw\  cf. 
O.  Eng.  franca] :  a  group  of  Teutonic  tribes  that  in  the 
fifth  century  A.  D.  left  their  homes  in  the  low  countries  N. 
of  modern  France,  overthrew  the  lioman  power  in  Transal- 

pine (taul,  and  laid  the  foundation  of  the  Prankisli  empire. 
1.  The  Xaine  and  Peoples  Embraced  thereunder. — The 

name  is  of  later  origin  than  the  first  historical  apjiearance 
of  the  ditferent  peoples  designated  thereby.  The  tribes  em- 

braced two  and  a  half  centuries  later  under  this  name  had  al- 
ready, during  the  reign  of  Augustus  (27  B.  C.-14  a.  d.),  ap- 
peared upon  the  Rhine  and  in  their  contact  with  the  Roman 

civilization  been  drawn  into  historic  notice.  The  Bructeri, 

Chamavi,  Amsivarii,  C'atti,  Chassuarii,  and  especially  the 
Sygambri,  mentioned  by  the  Latin  historians  of  tliis  period, 
were  the  tribes  which  formed  the  nucleus  of  the  later  con- 

federation of  the  "  Franci."  They  had  already  at  that  time, 
in  small  pioneer  groups,  pushed  across  to  the  left  bank  of 
the  Lower  Rhine,  while  they  occupied  the  territory  on  the 
right  from  the  mouth  of  the  Ems  to  the  Sieg  and  Werra. 
After  the  middle  of  the  fourth  century  ajipear  the  two 
groups  of  this  Prankish  confederation  under  the  names 
Saliun  and  Kijiuarian — the  former  inhabiting  the  districts  of 
the  Lower  Rhine,  Meuse,  and  Scheldt,  and  deriving  its  name 
probably  from  the  river  Sala  (present  Yssel) ;  the  latter  in- 

habiting the  territory  of  the  Middle  Rhine  in  and  about 
the  present  city  of  Cologne,  and  named  from  its  riparian  sit- 
uation. 

3.  Their  Place  in  Teutonic  History. — Their  problem  in 
the  civilization  of  Europe  was  the  mediation  of  the  Roman- 
Christian  civilization  with  the  Germanic :  or,  better,  it  was 
theirs  to  receive  the  inheritance  of  the  Roman-Christian  cul- 

ture— to  form,  reform,  develop,  and  supplement  it  by  and 
with  the  freshness  and  vigor  of  the  Germanic  nature,  and  at 
the  same  time  be  formed,  reformed,  developed,  and  modified 
by  it.  The  sinking  Roman  world  delivered  to  the  Franks 
the  world-historic  inheritance  which  it  had  itself  received, 
increased,  and  stamped  with  the  forms  and  characteristics  of 
its  own  nature;  theirs  it  now  became  to  take  up  this  world- 
civilization,  and  by  the  developments  and  modifications  to 
which  they  subjected  it,  and  it  them,  to  present  it  as  their 
form  of  the  world-civilization,  and  be  presented  by  it  as  its 
first  expression  through  the  (Jermanic  man,  and  so  furnish 
the  connecting  link  between  the  antique  classic  world,  with 
it,s  speculative  and  ritualistic  religiosity,  and  the  scientific 
political  world  of  the  new  time,  with  its  ethically  religious 
views. 

3.  The  Chnrncteri.-itics  and  Conditions  which  made  the 

Franks  tlie  First  World-historic  People  of  Oerinanic  JS'ation- 

ality. — a.  Their  Geographical  Position  and  Agricultural  Na- 
ture.— We  find  them  as  early  as  the  middle  of  the  fourth 

century  sejiarated  inio  the  two  lirauelies  of  Salian  and  Ripu- 
ariau,  and  occu|iying  tlie  fertile  plains  on  the  lower  course 
of  the  Scheldt,  Meuse,  and  Rhine.  While  thus  the  other 

Gernuin  tribes,  during  th(^  great  "  wandering  of  the  tieoples," 
separated  themselves  entircdy  from  their  origimil  homes, 
and,  sjireading  themselves  like  a  thin  lamina  over  other  na- 

tionalities, w<^re  soon  absorbed  by  anil  disappeared  in  the 
same,  the  Franks,  on  the  other  hand,  maintained  tlKur  geo- 

graphical connection  with  the  old  (iermania  home,  from 
which  Ihey  continueil  to  draw  new  freshness  and  vigor  by 

which  to  oppose  the  deteriorating  and  disorganizing  influ- 
ences of  the  decaying  Roman  world.  Sustained  thus  from 

behind,  they  puslied  gradually  and  peacefully  (as  compared 
with  the  warlike  convulsions  which  the  great  immigration 
was  elsewhere  producing)  forward,  never  forgetting  in  their 
new  acquisitions  the  worth  and  importance  of  the  old;  set- 

tling tlieir  lands  as  they  gained  1  hem,  and  reducing  them  to 
cultivation;  uprooting  and  ilestroving  the  scanty  remnants 

of  the  Celtic,  and  at  first  of  the  'Roman-Christian,  civiliza- 
tion ;  in  a  word,  thoroughly  "  Germanizing '"  as  they  pressed forward. 

b.  Their  Attitude  toward  the  lioman  State. — While  the 
other  (rerman  tribes  and  peoples,  for  the  most  part,  waged 

an  open  and  unceasing  warfare  with  the  Romans  for  su- 
premacy and  existence,  the  Franks,  on  the  other  hand,  after 

the  first  brushes  of  conflict  with  the  Roman  commander 
Aetius  in  Gaul,  who,  in  428  A.  D.,  and  again  in  431  A.  D., 
checked  their  southwestward  movement,  acknowledged  the 
political  su]iremacy  of  the  Roman  state,  occupied  peacefully 
the  land  as  far  as  the  Somme  by  consent  of  the  Roman  com- 

mander, and  tolerated  the  Roman  rites  and  religion,  while 
their  king  Clovis  received  distinguished  Romans  at  his 
court ;  in  a  word,  they  gradually  and  almost  unconsciously, 
both  to  themselves  and  their  national  opponents,  secured  to 
themselves  the  substance  of  power,  leaving  to  the  Romans 
only  the  outward  show.  And  not  until  the  Roman  govern- 

or, Syagrius  of  Soissons,  had  separated  himself  by  his  own 
usurpatory  act  from  the  source  of  his  authority  in  Ravenna 
or  Constantinople,  and  thus  lost  in  the  eyes  of  his  Roman- 
Gallic  subjects  his  show  of  legitimacy,  did  the  Frankish 
king  Clovis  abolish  these  scanty  remnants  of  Roman  su- 

premacy, and,  while  extending  his  dominions  to  the  Loire, 
joined  to  the  substance  of  the  power  which  he  already  pos- 

sessed the  outward  form  of  sovereignty  (486  A.  D.).  Under 
such  circumstances  neither  the  Roman  emperor  at  Constan- 

tinople nor  the  Roman-Gallic  subjects  took  any  offense  at 

this  procedure.  On  the  contrary,  after  Clevis's  victory  over 
the  V  isigoths  (507  a.  d.)  the  Emperor  Anastasius  bestowed 
upon  him  the  dignity  and  title  of  a  Roman  patrician,  and 
appointed  him  Roman  proconsul  in  Gaul;  and  though  the 
Frank  owed  his  supremacy,  for  the  most  part,  to  his  own 
good  sword,  yet  he  was  by  no  means  blind  to  the  advantage 
of  the  legitirnation  of  his  title  in  the  eyes  of  his  Roman-Gal- 

lic subjects  by  the  legitimate  Roman  emperor.  He  received 
the  dignity  with  reverence,  caused  the  ceremony  of  corona- 

tion to  be  performed  upon  himself,  and  was  greeted  by  his 
subjects  as  consul  and  Augustus,  thus  settling  all  dispute 
between  Prank  and  Roman  in  regard  to  the  right  of  his  sov- ereignty. 

c.  Their  Attitude  toward  the  Orthodox  Romish  Church. — 
It  has  already  been  said  that  the  Franks  in  their  earliest 
appearance  on  the  Scheldt  began  to  root  out  and  destroy  the 
scanty  remnants  of  the  Roman-Christian  as  well  as  of  the 
Celtic  culture,  but  that,  as  they  proceeded  toward  the  S.  W., 
and  occupied  the  lands  to  the  Somme  under  the  recognition 
of  the  political  supremacy  of  the  Roman  governor  at  Sois- 

sons, this  opposition  to  the  Christian  culture  was  changed 
to  tolerance,  which  of  itself  gave  to  the  Pranks  a  very  great 
advantage  in  their  relation  to  the  Roman-Gallic  population 
as  compared  with  the  other  German  tribes  upon  Gallic  soil, 
since  these,  for  the  most  part,  were  Arian  Christians,  and 
unceasing  in  their  persecution  of  the  orthodox  branch  of 
the  Church,  to  which  the  Roman-Gallic  inhabitants  for  the 
most  part  adhered.  If  mere  tolerance  therefore  produced 
such  advantage,  what  if  the  Franks  should  become  the  out- 

spoken defenders  of  Romish-Christian  orthodoxy?  Tea, 
what  if  they  should  become  orthodox  Christians  themselves? 
But  here  was  a  difficulty,  or  rather  a  great  series  of  seem- 

ingly insurmountable  difficulties.  In  the  nature  and  his- 
tory of  the  Franks  every  presupposition  and  condition  for 

such  a  conversion  seemeil  to  fail.  First  of  all,  the  readiness 
to  break  with  the  past,  the  despair  of  coming  to  anything 
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upon  the  i)lil  liiK's  o£  nolivity.  tlio  iTpentiince  and  conscious- 
ness of  imperfection  iiecessaiy  to  a  chanjjfc  of  rclijj;ioM,  were 

entirely  wanting — yea,  inconceivable — to  the  youns;,  fresh, 
hopeful,  active  Germanic  nature,  all  glowing  with  thc^  rccuil- 
lection  of  its  heroes  of  the  past,  and  striving  to  imitate  them. 
Then,  again,  tlie  Christian  religion  was  tlie  religion  of  the 
lioniaus,  their  national  enemy.  The  Christian  (iod,  accord- 

ing to  their  way  of  thinking,  gave  to  the  Romans  their  vic- 
tories and  brought  to  the  Germans  their  defeats.  To  be- 

come a  Christian  was  therefore  to  become  a  Roman  in  sym- 

pathy— in  other  words,  a  traitor.  'I'hen,  again,  tlie  |irinei- 
plcs  of  Christianity  empliasi/.ed  at  that  time  found  but  little 
sympathy  in  the  nature  of  the  (ierman.  The  lowly,  patient, 
and  humlile  Jesus  was  anything  but  his  idea  of  a  jierfect 
manhood.  A  proud,  vigorous,  belligerent,  and  successful 
individuality  was  to  him  the  only  example  worthy  of  imita- 

tion. And  when  one  turns  to  the  speculative  and  moral 
sides  it  was  no  better.  The  preliminary  philosophical  study 
and  develojiment  of  Ianguag(^  necessary  to  convey  and  re- 

ceive such  ideas — as.  for  instance,  the  doctrine  of  the  Trin- 
ity— were  entirely  wanting,  while  the  principle  of  blood-re- 

venge for  injury  to  one"s  self  or  family  was  the  (ierinau- heatlien  correspondent  in  morals  to  that  of  brotherly  love 
in  Christianity.  Many  years  of  contact  with  the  Konums 
had  perhaps,  in  some  features,  softened  the  bluntness  of  the 
opposition ;  still  the  Franks  remained  entirely  true  to  their 
heathenism,  and  the  only  perceivable  effect  of  this  contact 
was  an  indifferent  toleration  for  Christianity  as  one  of  the 
Roman  institutions.  All  natural  conditions  were  thus  lack- 

ing, and  nothing  short  of  a  course  of  events  miraculous  in 
their  nature  to  the  minds  of  the  Pranks  could  secure  their 
conversion  ;  and  such  a  conversion  must  and  did  establish 
peculiar,  and  in  some  respects  dangerous,  relationships  to 
the  ecclesiastical  power.  About  493  a.  d.  the  Fraiikish  king 
Clovis  took  for  his  consort  an  orthodox  Christian,  Clotilda, 
daughter  of  King  Chilperic  of  Burgundy,  who  shortly  be- 

fore the  marriage  of  his  daughter  hail  been  murdered  by  his 
own  brother  Gundobald,  also  king  in  Burgiuidy.  anil  an 
Arian  by  profession.  The  orthodox  Christians  of  Gaul  be- 

lieved that  dilference  of  creed  was  the  cause  of  the  murder, 
and  it  fired  their  souls  with  hatred  against  Gundobald. 
Clovis  inherited  by  his  marriage  with  Clotilda,  according  to 
the  German  law  of  blood-revenge,  the  duty  of  revenging  the 
blood  of  his  father-in-law.  Here,  at  least,  was  one  point  of 
sympathy  between  him  and  the  orthodox  inhabitants  of  all 
Gaul.  Clotilda  lost  no  time  in  attempting  by  her  persua- 

sions to  extend  this  sympathy  on  the  part  of  her  consort, 
but  in  vain.  Clovis  gave  way  only  so  far  as  to  allow  his 
first-born  son  to  receive  the  Christian  baptism.  A  few  days 
afterward  the  babe  sickened  and  ilied.  A  second  was  tiorn 
to  him,  and  likewise,  through  the  persuasions  of  Clotilda, 
subjected  to  the  Christian  rite.  In  five  days  this  child  sick- 

ened and  came  near  unto  death.  It  is  difficult  for  men  of 
our  day  and  way  of  thinking  to  represent  to  themselves  the 
thoughts  and  emotions  of  Clovis  at  this  critical  juncture. 
In  allowing  these  acts  he  had  been  a  traitor  to  the  gods  of 
his  fatherland — those. gods  who  !iad  rewarded  with  victory 
and  success  his  devotion  to  them,  and  who  now  punishecl 
his  treason.  It  was  therefore  a  matter  of  no  Small  moment 
that  this  child  recovered,  and  that  the  Christian  God  thus 
vindicated  himself  (so  to  speak)  and  his  power  in  the  eyes 
of  Clovis.  Thus  aroused,  disturbed,  and  excited  in  spirit, 
the  Frank  neared  the  decisive  instant.  The  Aleuianni,  a 
warlike  German  tribe  occupying  both  sides  of  the  Rhine 
from  Mayence  to  Basel,  pressed  hard  against  the  Ripuarian 
Pranks,  whose  king^  Sigebert,  with  the  aid  of  Clovis  the 

Saltan,  prepared  to  meet'them  in  battle.  The  confliSt  took place  in  the  neighborhood  of  the  present  city  of  Zulpich 
(496  A.  D.).  The  Pranks  fell  by  thousands ;  complete  de- 

struction threatened  them.  In  this  moment  of  despair, 
and  doubt  in  the  power  and  inclination  of  the  gods  of  his 
own  worship  to  save  him,  Clovis  lifted  his  eyes  to  heaven 
and  pledged  himself  by  an  oath  to  receive  the  Christian  God, 
the  God  of  his  Clotilda,  if  that  God  would  only  prove  his 
power  and  favor  by  securing  to  him  the  victory.  Then, 
inspired  by  the  sublime  loftiness  of  this  wager  of  his  faith, 
he  plunged  once  more  into  the  heat  of  the  battle,  and  won. 
The  God  of  the  Christians  had  by  this  miracle  vindicated 
his  right  and  claim  to  the  faith,  the  devotion,  and  the  sword 
of  the  Frank ;  and  the  conversion  was  complete.  Clovis 
and  3,000  of  his  followers  received  immediately  the  Chris- 

tian baptism  from  the  hand  of  the  Bishop  Rhemigius  of 
Reims,  and  vowed  their  allegiance  to  the  orthodox  Church. 
The  manner  of  this  conversion  was  the  undoubting  reception 147 

by  the  Pranks  of  the  Komish-Christian  Clmrch  in  its  total- 
ity as  the  infallible  organ  of  the  invincible  God.  Neither 

the  reasonableness  of  the  orthodox  doctrine  nor  the  exam- 

jiles  of  its  votaries  had  produci'd  this  change  in  the  Prank- 
ish mind,  but  the  ('hristian  God  had  proved  liimself  the  su- 

perior (rod  of  the  universe  in  the  miracli'  of  the  victory  over 
the  .Memanni,  and  had  also  manifested  therein  his  fav5r  for 
tlie  Pranks.  And  that  was  enough  for  him.  Under  Ijis  fa- 

vor and  by  his  power  the  Prank  now  felt  himself  invincible 
and  called  upon  to  subdue  the  world  to  his  scepter.  But 
the  Prank  knew  nothing  of  this  God  save  as  presented  by 
this  Church  througli  its  jiriesthood.  This  Church  was  to 
him  a  prehistoric  institution.  He  knew  nothing  of  its  ori- 

gin or  iievclo]imcnt  into  its  then  existing  ecclesiastical  form. 
The  command  of  the  priest  was  to  him  the  command  of  the 
Christian  God.  and  service  to  the  Church  was  service  to  that 
God.  In  a  word,  the  manner  of  the  conversion  of  the 
Franks  to  the  Romish-Church  Christianity  forestalled  all 
distinction  between  that  Church  and  Christianity,  and 
bound  the  hopes  of  the  Prank  for  victory  and  success  to- 

gether with  faith  in  the  invincible  divine  power  of  that 
Church. 

Enabled  thus,  by  their  geographical  position,  to  draw 
continually  fresh  vigor /rom  the  old  Germanic  home,  legit- 

imized politically  by  the  Roman  emperor  in  the  eyes  of  the 
Roman-Gallic  subjects,  drawn  into  most  intimate  sympathy 
with  the  same  through  the  bonds  of  a  connnon  religion,  and 
inspired  with  the  idea  of  being  the  favored  people  of  the 
invincible  God,  the  Pranks  rapidly  overcame  all  opposition 
on  the  part  of  other  tribes  and  peoples,  and  at  the  death  of 
Clovis  (511  A.  D.)  had  extended  their  kingdom  and  sovereign- 

ty from  the  Garonne  and  the  borders  of  Septimania  to  the 
mouth  of  tlie  Scheldt,  and  from  the  Atlantic  on  the  west  to 
Thuringia  on  the  east. 

4.  The  Marovingian  Government. — Through  the  long  years 
of  constant  warfare  and  motion  during  the  immigration  of 
the  Teutonic  peoples  the  chief  command  in  war  and  in  im- 

migration had  gradually  become  hereditary,  chiefly  because, 
in  the  absence  of  other  educational  means,  the  father  would 
most  naturally  train  up  his  own  son  to  the  duties  of  the 
chief  command.  The  assumption  of  a  state  of  peace  at  the 

close  of  the  "great  wandering"  was  gradual,  and  the  ruler 
in  the  half-nomadic  war  continued  the  ruier  in  peace,  the 
military  leader  became  the  king,  the  Ilerzog  became  the 
Koniq.  Tlie  first  Prankish  king  of  whom  there  is  any 
mention  was  Clodio.  while  tlie  second.  JUerovius.  founded 

the  dynasty  which  Clovis  fixed  firmly  in  power.  Tlie  gov- 
ernment was  thus,  by  the  nature  of  its  origin,  a  monarchy 

— not  a  constitutional  or  absolute  or  feudal  monarchy,  nor 
yet  a  military  monarchy  in  the  modern  sense  of  that  term, 
but  the  patriarchal  monarchy  in  its  most  warlike  type. 

The  king's  court  was  the  central  point  of  the  government. 
No  distinction  was  made  between  the  king's  jirivate  prop- 

erty and  the  state  treasury.  The  officers  of  his  household 
were  ex  officio  the  highest  officers  of  the  state,  the  major- 
domo  at  their  head.  The  government  was  administered 
through  the  agents  of  the  king — viz.,  counts  and  bishops — 
and  these  officials,  as  well  as  all  servants  and  favorites  of 
the  monarch,  were  paid  or  rewarded  by  grants  of  land,  the 
only  species  of  property  at  hand  in  sufficient  quantity  for 
the  purpose  at  that  stage  of  Teutonic  civilization.  The 
lands  thus  granted  were  already  inhabited  and  cultivated 
by  a  Romish-Gallic  peasantry;  and,  since  no  distinction 
had  as  yet  arisen  between  public  and  private  functions, 

the  king's  grant  of  land  transferred  the  people  dwelling 
thereon  to  the  political  jurisdiction  of  the  grantee — that  is, 

.  exempted  the  inhabitants  of  these  grants  from  the  imme- 
diate power  of  the  king.  Of  course,  such  an  economy  of  the 

treasury  must,  sooner  or  later,  result  in  the  exemption  of 
the  entire  territory  of  the  Pi'ankish  crown  from  the  imme- 

diate power  of  the'king,  and  raise  up  a  jjowerful  and  defiant 
nobility  which  he  could  not  control.  This  cause,  taken  to- 

gether with  the  conflicts  engendered  by  the  absence  of  any 
fixed  law  of  succession  within  the  royal  family  itself,  and 
the  degeneration  of  the  Jlerovingian  dynasty  through  con- 

tact with  the  decaying  Roman  world,  brought  the  Prankish 
state,  after  an  existence  of  more  than  two  and  a  half  centu- 

ries, near  to  its  dissolution. 

5.  The  Carlovingian  Reform. — The  Carlovingian  dynasty 
was  in  its  origin  the  ducal  house  of  the  Ripuarian  Pranks. 
This  branch  of  the  Prankish  folk  had  remained  upon  the 
soil  of  the  fatherland,  and,  though  united  with  the  Salians 
in  the  confederacy  of  the  Pranci,  had  preserved  the  Ger- 

manic freshness  and  vigor,  while  the  closer  contact  of  the 
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latU'r  (tlio  ShHiuis)  witli  llie  dectriyiiiK  Riiinaii  worlil  ujion 
Gallic  soil  luul  proihioed  weaUiicss  aiid  dwliiio.  As  at  the 
close  of  the  seventh  century  anil  the  he^inninir  of  Hie  eighth 
the  dissolution  of  the  Krunkisli  statci  became  iMiiiiineMl. 

three  lui^jhty  dukes  of  th(^  CarloviMj,'ian  liouse,  l'e|)in  von 
Landen,  Pepin  von  lleristal,  and  Charles  Jlarlcl,  tjradually 
and  successively  gathered  into  thi^ir  own  hands  all  [jolitical 
power — first  in  Austrasia,  th(^  more  (iernian  half  of  the 
kiuKdom,  sometimes  W'earing  the  title  of  nuijor-domo,  to 
lend  the  show  of  IcRitimacy,  sometimes  nol  ;  and  then  in 
Xeuslria,  the  more  |{omauic  half,  where,  haviiif;  no  ducal 
authority,  the  olliee  of  the  major-domo  was  always  assunu^d 
for  the  sake  of  legalizing  their  sovereignty  over  their  West 
Frankish  subjects.  I5y  the  iiiilux  of  this  fresh  and  vigorous 
Gernum  element  the  process  of  ilissolution  was  checkeii  and 
the  unity  of  the  Frankish  stiite  restored.  The  Carlovingian 
dukes  broke  the  iu<lepciident  power  of  the  defiant  nobility; 
brought  the  royal  douuiin  back  to  the  ownership  of  the 
crown;  established  the  principle  tluit  the  grant  of  crown- 
lands  meant  only  the  grant  of  thi;  use  of  the  same,  and  that 
only  upon  condition  of  service  to  the  state;  extended  the 
boundaries  of  the  kingdom ;  planted  the  Church  in  new 
places;  lent  their  aid  to  Boniface  in  the  conversion  of  the 
Thuringians,  Frisians,  and  part  of  the  Saxons;  and  success- 

fully defeniled  the  Kuropean-Christian  civilization  against 
the  terrilile  Moslem  invasion.  Not  nntil  they  had  virtually 
ruled  the  Frankish  state  f<ir  more  than  fifty  years,  and  had 
grounded  their  power  through  these  mighty  achievements, 
did  they  move  for  the  possession  of  the  crown  in  their  own 
name  and  right.  It  was  Pepin  le  Bref  who  submitted  this 
question  first  to  an  assembly  of  the  magnates  of  the  king- 

dom, and  then,  after  receiving  their  approval  of  his  design, 
took  one  more  step  in  the  legitimation  of  his  title,  which, 
at  the  same  time  that  it  accomplished  most  thoroughly  its 
aim,  laid  also  the  foundation  for  ideas,  conceptions,  and 
claims  which  from  that  day  to  this  have  filled  the  centuries 
with  intellectual  contest,  and  oft  with  bhiody  warfare;  this 

step  was  the  appeal  to  the  Roman  pontiff:'  for  the  recogni- tion of  his  authority  as  King  of  the  Franks.  Upon  the 
reception  of  the  affirmative  rejdy  of  Pope  Zacharias,  Pepin 
was  crowned  and  anointed  by  the  presiding  bishop  at  Sois- 
sons  in  May  of  752  a.  d.  From  this  time  forward  the  unity 
of  Church  and  state  in  the  Frankish  kingdom  became  closer 
and  closer.  The  bishops  exercised  more  and  more  of  the 
functions  of  political  officers  over  the  inhabitants  of  the 
bishoprics.  The  extension  of  the  kingdom  by  Pepin  and 
Charlemagne  was  at  the  same  time  a  missionary  movement 
for  the  planting  of  new  churches,  the  establishinent  of  new 
dioceses,  and  the  conversion  of  new  peoples.  At  length, 

after  the  mighty  C'harlemagne  had  reduced  to  tlie  sway  of 

his  scepter  all  the  territory  of  Europe,  from  the  Ebro  to' the Eider,  and  from  the  Frisian  coast  to  Dalmatia  and  the 
southern  shores  of  Italy,  Pope  Leo  III.  set  the  crown  of  the 

Roman  emperor  upon  his  head  in  the  Church  of  St.  Peter's 
at  the  grave  of  the  apostles,  and  the  Roman  people  greeted 
him  as  emperor  and  Augustus  (Christmas  Day  of  the  year 
SOO).  With  this  it  was  said  that  the  Roman-t'hristianem- 
pire  of  Constantine  had  been  restored — restored  as  the  feu- 

dal grant  of  the  Roman  pontiff  to  Charlemagne.  It  is  not 
proliable  that  Charlemagne  himself  so  considered  it.  He 

undoubtedly  thought  that  it  was  the  Romans'  way  of  ac- 
knowledging that  which  already  existed  independent  of 

them.  This  is  clearly  seen  in  the  fact  that  Charlemagne 
crowned  with  his  own  hands  his  son  Louis  the  Pious  ashis 
imperial  successor,  without  any  regard  to  the  pope.  Still 
the  manner  of  the  origin  of  the  imperial  title  gave  a  color 
and  a  moment  to  the  jiapal  assumption  of  the  power  to 
grant  and  confiscate  thrones  which  the  entire  iMiddle  Ages 
did  not  shake  off.  During  the  reign  of  Charlemagne  (768- 
814)  the  Prankish  state  stood  at  the  summit  of  its  power 
and  glory.  But  the  strength  and  endurance  of  personal 
government  always  depend  upon  the  capacity  of  the  ruler, 
and  when  the  mighty  personality  which  created  the  great 
ernpire  was  no  more,  and  his  only  surviving  son,  Louis  the 
Pious — a  character  to  wear  a  cowl,  but  not  a  crown — suc- 

ceeded to  the  sovereignty,  the  dissolution  began.  The 
wealth  of  the  crown  ami  the  powers  of  the  .state  were  squan- 

dered upon  the  clergy,  and  the  latter  half  of  the  weak  mon- 

arch's reign  was  a  constant  scene  of  conflict  between  his 
sons  in  regard  to  the  succession.  At  length  it  came,  after 

the  father's  death  (840  a.  d.),  to  the  compa<'t  of  Verdun  be- 
tween them  (Aug.,  843  A.  D.),  according  to  which  the  eldest, 

Lothair,  received  Italy,  vvliicli  he  ruleil  alreaily,  and  the  dis- 
trict called  after  his  name  Lothairingia  or  Lorraine,  reach- 

ing past  the  Rhone  and  Rhine  to  the  North  Sea.  Louis  the 
German  received  the  more  (iermaii  portirin  of  the  empire, 

E.  of  Lothair's  kingdom,  and  Charles  the  Bald,  the  lio- 
mano-Gallii-  portion  W.  of  the  same.  This  conqjact  of  Ver- 

dun iTi.'iy  therefore  be  looked  uiion  as  the  birth-inoment  of 
the  three  great  natioiudities — German,  French,  and  Italian 
— whose  friendships  and  ho.stilities,  workings  and  interwork- 
ings,  influences  and  reflex  influences  upon  each  other  have 
formed  the  substantial  part  of  European  continental  his- 

tory for  the  last  thousand  years.  'I'he  peoples  out  of  whom 
these  three  great  nationalities  were  tci  be  developed  had  been 
biaind  together  in  this  mighty  political  structure  of  the 

l<'rankish  state.  By  the  power  of  this  unity,  whose  chief 
anil  fuiidainental  bond  was  a  common  religion  and  a  com- 

mon Cluirch,  they  had  succeeded  to  the  inheritance  of  all 
that  was  destined  to  be  of  world-historic  value  in  the  civ- 

ilization of  the  Roman  world.  Amid  all  the  wreck  and  ruin 

of  the  centuries  of  the  "  great  wandering  "  the  Church  alone, 
of  all  institutions,  had  stood  firm,  and  now,  as  the  estab- 

lished religion  of  the  Prankish  empire,  it  transmitted  to  all 
the  peoples  of  this  great  state-unity  the  culture  of  the  Ro- 
nuiii  world,  which  it  had  accumulated  and  pjreserved.  In 
this  the  Frankish  state  had  accomplished  its  work  in  the 
world-historic  plan.  The  peoples  brought  together  to  par- 

ticipate in  a  common  civilization  by  it  now  separate,  each  to 
go  its  own  way — each  to  develop,  supplement,  and  work  up 
in  its  own  way  that  which  it  had  received — each  to  make  its 
own  valid  at  the  expense  of  the  rest.  The  elements  clash 
against  each  other;  sharpen,  purify,  and  develop,  thereby, 
themselves  and  each  other;  fall  into  false  connections;  be- 

come again  dissolved,  until  at  last  the  proper  affinities,  po- 
sitions, and  relations  begin  to  be  found,  and  the  active,  in- 

telligent, and  reflected  harmony  of  the  new  time  begins  to 

appear. Literature. — Monumenta  Oermanice  Hixtorica,  edited  by 
Pertz ;  Wietersheim's  Gexdiichte  der  Volkeriranderung; 
Weber's  Gtscliichte  des  JliffelfiJ/frs:  Waltz's  Deutsche  Ver- 

fassungsgeschichle;  Giesebrecht's  (rfxclu'c/ife  der  deutschen 
Kaiserzeit ;  Riickert's  Kulturyeschir}iic  des  deutschen  Volks ; 
Gregorovius's  Geschichte  der  Stadt  Rmn  im  3Iittelalter; 
Martin's  Ilistoire  de  France:  Guizot's  Ilistoire  de  Civilisa^ 
tion  en  France:  Ilallam's  History  of  the  Middle  Ages: 
Ranke's  Weltgeschichte,  iv.,  v.;  Brunner's  Deutsche  Reehts- geschichte,  i.    See  Prance,  History  of.     J.  W.  Burgess. 

Franz,  f  raants,  Robert  :  song  composer ;  b.  in  Halle,  Ger- 
many, June  28,  1815;  received  a  university  education,  and 

only  after  long  opposition  secured  the  consent  of  his  parents 
to  study  music;  studied  under  the  best  masters,  and  made  a 
special  study  of  the  works  of  Bach,  Beethoven,  and  Schu- 

bert. In  1843  he  published  his  first  set  of  songs,  which  at- 
tracted the  notice  of  Schumann,  and  later  that  of  Men- 

delssohn and  Liszt.  He  ranked  as  one  of  the  greatest  song 
composers  Germany  has  ever  produced,  and  during  his  life- 

time he  published  257  songs  for  a  single  voice  with  piano- 
foi'te  accompaniment.  During  the  later  years  of  his  life  he 
gave  much  attention  to  editing  the  works  of  Bach  and 
Handel,  and  his  additional  accompaniments  to  the  ilessiah 
occasioned  much  controversy  in  the  musical  world.  They 
are  elaborate,  scholarly,  and  certainly  do  much  toward  modi- 

fying the  archaic  character  of  that  work.  He  died  at  Ber- 
lin, where  he  had  lived  in  seclusion  for  several  years,  on  Oct. 

24,  1892.  D.  E.  Hervey. 

Fraiizeiisbad.  fraants>ns-baat :  town  of  Bohemia ;  coun- 
ty of  Eger ;  on  railway ;  3  miles  N.  W.  of  Eger  (see  map  of 

Austria-Hmigary,  ref.  3-C).  It  is  a  celebrated  bathing- 
place.  •  The  waters  of  its  nine  mineral  springs  are  very 
efficacious  in  scrofulous  diseases ;  500,000  bottles  are  an- 

nually exported.    Pop.  (1890)  1,944. 

Frascati,  fra'as-kaa'tc'e  :  a  town  of  Central  Italy ;  12  miles 
S.  E.  of  Rome;  on  the  slope  of  the  Alban  hills,  and  cele- 

brated as  a  summer  resort  (see  map  of  Italy,  ref.  6-E),  It 
was  built,  after  the  destruction  of  ancient  Tusculum  in 
1191,  on  the  ruins  of  a  villa  overgrown  with  imderwood 
(frnsche),  whence  its  name.  It  is  the  seat  of  a  bishopric  and 
has  two  cathedrals,  one  dedicated  to  San  Rocco,  dating  from 
the  fourteenth  century,  and  one  dedicated  to  San  Pietro,. 
dating  from  the  seventeenth  century.  Pop.  7,134.  The 
town  is  now  interesting  chiefly  on  account  of  its  palatial 
villas.  The  Villa  Falconieri  is  the  oldest  of  them ;  it  was 
built  in  1550  by  Cardinal  Ruffini.  The  Villa  Mandragone 
is  the  largest ;  it  was  built  in  the  sixteenth  century  by  Car- 

dinal Altem|>s,  belongs  to  the  Borghese  family,  and  is  partly 
occupied  by  a  Jesuit  school.    The  Villa  Ruffinella,  or  Tuscu- 
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lona,  also  dati'S  fn>in  tlie  sixteenth  century;  it  was  the  resi- 
denco  of  Lucien  Bonaparte,  hut  was  afterward  bought  by 
Victor  Jitnnianuel.  In  the  chapel  are  the  tonil)S  o£  Lneien 
Bonaparte,  his  wife,  his  father,  and  his  son  Joseph.  The  Vilhi 
Conti,  formerly  called  Villa  Ludovisi,  belonf;s  to  the  Torlonia 
family.  In  the  Villa  Piecolumini,  liaronius  wrote  parts  of 
his  Annates.  But  the  most  beautiful  of  all  tli<^  villas  is  the 
Villa  Aldobrandini,  belonging  to  the  Borghese  family.  It 
contains  frescoes  by  Arpino. 

Fraser,  fra'zer,  Alexander  Campbell,  LIj.  D.  :  philo- 
sophical writer;  b.  at  Ardchattan,  Argyleshire,  Scotland, 

Sept,,  1819 ;  educated  at  the  Uinverslty  of  Edinburgh ;  in 
1846  appointed  lecturer  on  Mental  Philosophy  in  the  New 
College,  Edinburgh.  Prom  1850  to  1857  was  editor  of  the 
North  British  Review,  succeeding  Sir  William  Hamilton  in 
the  latter  year  as  Professor  of  Logic  and  Metaphysics  in 
the  University  of  Eilinburgh.  Besides  many  valuable  con- 

tributions to  the  North  British  Review  and  other  period- 
icals, he  is  the  author  of  Essays  in  Phitosnphi/  (1856), 

Rational  Phitosopliy  (1858);  in  1871  he  published  a  col- 
lected edition  of  the  Works  of  Bishop  Berkeley,  with  dis- 

sertations and  annotations :  also  the  Life  and  Letters  of 
Bishop  Berketei/.  wit/i  an  Account  of  his  Philosophy,  and  in 
18'.(0  a  volume  on  Locke. 

Fraser,  Charles  :  painter ;  bom  in  Charleston,  S,  C, 
Aug.  20,  1783;  studied  law,  was  admitted  to  the  bar,  and 
practiced  with  such  success  that  his  art  studies  were  sus- 

pended. In  1818  he  renounced  the  profession  of  the  law  and 
devoted  himself  to  painting.  In  the  department  of  minia- 

ture he  chiefly  excelled,  though  historical  subjects  and  laud- 
scape  tempted  him.  His  popularity  in  his  native  city  was 
great.  At  an  exhibition  of  his  works  held  there  in  1857 
there  were  .313  miniatures  and  130  paintings  in  oil  of  other 
styles.  Mr.  Fraser  was  a  man  of  letters,  as  well  as  an  artist. 
D.  in  Charleston,  Oct.  5,  1860. 

Fraser,  Chrlstopher  Finlay  :  Canadian  politician  ;  b.  at 
Brockville.  Ontario,  in  1839;  studied  law,  and  was  admitted 
to  the  bar  in  1865.  He  was  elected  to  the  Legislative  As- 

sembly of  the  Province  of  Ontario  in  1873.  anil  re-elected  at 
each  successive  election  up  to  and  including  that  of  1890. 
He  was  provincial  secretary  and  registrar  1873-74,  and  the 
latter  year  appointed  commissioner  of  public  works.  He  was 
one  of  the  originators  of  the  Ontario  Catholic  League.  D. 
at  Toronto,  Ontario,  Aug.  24,  1894.         Neil  JIacdonald. 

Fraser,  Donald,  D.  D.  :  Presbyterian  minister;  b.  in  In- 
verness, Scotland,  Jan,  15,1826;  graduated  M.  A,  at  Univer- 

sity of  Aberdeen  1843 ;  studied  theology  at  Knox  College, 
Toronto,  and  New  College,  Edinburgh  ;  pastor  in  Montreal, 
Canada,  1851-59;  Inverness,  Scotland,  1859-70;  Marylebone 
Presbyterian  church,  London,  1870-92.  He  published  Syn- 

optical Lectures  on  the  Books  of  Holy  Scriptrire  (3  vols., 
London,  1871-76;  4th  ed.  2  vols.,  1886;  the  lectures  on  the 
New  Testament  in  Italian,  Florence,  1878);  The  Church  of 
God  and  the  Apostasy  (London) ;  Life  of  Thomas  Chntmers, 

D.  D.  (London  and  New  York,  188i) ;  'Tlie  Speeches  of  the Holy  Apostles  (1st  and  2d  eds.  London,  1882) ;  Seven  Pront- 
ises  Expounded  (IjonAon);  iletaphors  in  the  Gospels  (hon- 
don,  1885);  Mary  Jane,  Lady  Kinnaird  (\jow\on);  Sound 
Doctrine  (London,  1892).     D.  in  London,  Feb.  13.  1892. 

Willis  J.  Beecher. 

Fraser,  Simon  ;  See  Lovat,  Lord. 
Fraser,  Thomas  Richard,  M.  U.,  F,  R.  S.  :  author  and 

teacher;  b.  in  Calcutta,  Feb.  5,  1841;  graduated  at  Univer- 
sity of  Edinburgh  1863  ;  became  Professor  of  Materia  ]\led- 

ica  there  1877;  Professor  of  Clinical  Medicine  1878;  dean 
of  the  faculty  of  medicine  1880;  and  has  devoted  his  atten- 

tion chiefly  to  the  determination  of  the  physiological  effects 
of  drugs.  He  is  member  of  several  distinguished  societies, 
and  is  author  of  Characters,  Actions,  and  Therapeutic  Uses 
of  Physosticjma  Venenosum  (1863);  The  Physiological  Ac- 
tion  of  Physostigina  (1866-67):  On  the  Connection  between 
Chemicat  Constitution  and  Physiological  Action  (conjoint- 

ly with  Prof.  Crum  Brown,  1868-69);  An  Experimental 
Research  on  the  Antagonism  between  the  Actions  of  Pliy- 
sostigma  and  Atropia  (1870-71) ;  The  Dyspncea  of  Asthma 
and  Bronchitis,  etc.  (1887);  St rophanthics  hispidus :  Its 
Natural  History,  Chemistry,  and  Pharmacology  (1889) ; 
and  many  others. 

Fraser  River;  a  river  of  British  Columbia.  Next  to  the 
Columbia  and  the  Yukon,  it  is  the  largest  American  river 
falling  into  the  Pacific.  It  rises  by  two  forks,  one  of  which 
flows  S.  E.  from  near  54°  N.  lat.  and  125'  W.  Ion.  for  250 

miles,  while  the  other  flows  from  the  Rocky  Mountains  (in 

lat  53' 35'  N.,  Ion.  118  40'  W.),  and  reaches  the  junction after  a  N.  W.  course  of  200  miles.  The  unicjn  is  near  Fort 

George  (about  53'  25'  N.  lat.,  122 '  40'  W.  Ion.).  The  course 
of  the  main  stream  is  southward  for  800  miles.  Large  steam- 

ers ascend  it  for  1.50  miles  from  its  mouth  to  Fort  Hope, 
and  at  high  water  they  can  go  up  12  miles  farther.  Ijarge 
sea-going  vessels  mostly  stop  at  New  Westminster,  75  miles 
from  the  Gulf  of  Georgia.  The  Fraser  river  is  chiefly  im- 

portant for  the  rich  gold  mines  along  its  banks,  and  for  its 
salmon-fisheries,  which  are  of  the  first  importance.  The 
river  flows  throughout  a  great  part  of  its  course  in  deej) 
cailons,  with  a  rapid  current.  Its  mouth  is  near  the  U.  S. 

line,  on  the  Gulf  of  Gcoi-gia.  Fraser  river  alloi-ds  five 
species  of  salmon,  and  in  the  sjiring  its  estuary  contains  mill- 

ions of  the  oulachon,  or  candle-fish,  a  fine  smelt  (Thaleich- 
thys  pacificus),  which  is  very  valuable  for  food  and  oil. 
Along  its  banks  there  are  good  timber  and  fur  regions  and 
some  fine  grazing-lands.  The  lower  Fraser  valley  is  densely 
timbered. 

Fraserville.  Canada:  See  Rivii;re  du  Loup. 

Fraternal  lusiirance  Societies:  associations  having 
for  their  object  the  insurance  of  the  lives  of  their  members 
and  the  rendering  of  pecuniary  aid  in  case  of  sickness,  in- 

jury to  person  or  property,  and  in  other  exigencies  of  life. 
Strictly  speaking,  the  lodge  feature  is  a  necessary  character- 

istic of  such  societies,  but  since  the  general  principles  under- 
lying all  organizations  known  as  assessment  or  co-operative 

insurance  societies  are  identical,  the  present  article  includes 
a  brief  treatment  of  those  which  lack  tlic  fraternal  elements 
of  lodge  system  and  ritual.  In  Great  Britain  associations 
similar  to  the  fraternal  insurance  societies  of  the  U.  S.  are 
called  Friendly  Societies  {(j.v.).  All  assessment  insurance 
societies,  whether  strictly  fraternal  or  not,  meet  death-claims 
by  levies  after  a  death  upon  the  members  of  the  associations, 
and  have  the  legal  power  to  increase  or  lower  this  levy  as  it 
may  seem  best.  Business  assessment  societies,  as  those 
which  lack  the  lodge  system  are  commonly  called,  employ 
agents  on  salary  or  commission  t<3  transact  their  business, 
wliile  the  strictly  fraternal  societies  do  not  employ  such 
agents  except  in  the  preliminary  organization  of  local 
branches. 

Nature  of  Assessment  Insurance  Societies. 

"  It  is  probable  that  not  one  person  in  a  hundred."  writes 
one  of  the  Massachusetts  insurance  commissioners,  "takes 
his  insurance  with  an  intelligent  appreciation  of  the  relative 
merits  of  the  companies  or  tlie  plans  they  jiresent.  The  un- 

initiated are  overwhelmed  by  the  volubility  of  the  agent 

and  his  audacious  prophecies."  There  is  no  business  in- 
volving such  large  financial  interests  as  life-insurance  upon 

which  there  is  such  general  ignorance.  Yet  the  underlying 
principles  are  very  simple.  Ijct  us  start  with  that  which  is 
easiest  to  understand,  tliough  not  first  in  point  of  time,  as- 

sessment insurance,  such  as  prevails  in  fraternal  associa- 
tions. A  considerable  number  of  people,  the  greater  the 

better  in  order  to  avoid  violent  fluctuations  of  death-rate, 
form  an  association,  and  agree  to  assess  themselves  suffi- 

ciently to  pay  the  heirs  of  each  one  on  death  .§1.000, 
and  to  pay  the  expenses  of  management.  The  latter  may 
vary  from  .fl  to  .f4  a  year  for  each  ifl.OOO  of  insurance  car- 

ried. The  assessments  for  death-losses  or  mortality  cost  on 
this  plan  will  evidently  vary  with  the  number  of  deaths. 
In  a  new  association,  where  all  the  members  are  in  the 

prime  of  life  and  have  had  to  pass  a  thorough  medical  ex- 
amination before  becoming  members,  the  mortality  may  not 

and  often  does  not  for  a  few  years  exceed  eight  in  a  thou- 
sand. If  in  an  association  of  5,000  persons  40  die  yearly 

and  11,000  is  paid  to  the  heirs  of  each,  $40,000  must  be  paid 
by  the  5.000.  or  .f  8  each.  As  some  of  the  40  in  this  illus- 

tration would  die  early  in  the  year  and  escape  assessment, 

the  4,960  would  have  "to  pay  a"  trifle  over  §8  each,  but  it 
may  be  said  roughly  that  the"  cost  per  11.000  insurance  car- ried, aside  from  costs  of  managemeTit,  will  be  the  same  as  the 
mortality  per  thousand  lives.  As  the  association  grows 
older  the  rate  of  deaths  and  assessments  tends  to  rise  to 
over  sixteen  in  the  thousand,  unless  the  association  can  gain 
young,  vigorous  recruits  much  faster  than  the  general  growth 
of  population. 

As  a  result  of  the  experience  of  several  hundred  thousand 
lives,  the  so-called  Combined  Experience  Mortality  Table 
has  been  prepared.  Though  some  think  it  puts  the  death- 
rate  too  high,  it   has   been   accepted  as   the   standard   by 
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Now  York  ami  Massaohiisolts  law.  Acconliiis  to  this  table, 
ot  100,000  persons  living  aC  the  ago  of  20  there  will  die  that 
year  73!).  Of  100,000  at  35  the  number  will  be  777;  at  ;^0 
it  will  be  843:  at  ;i5  it  will  be  03! » ;  at  40  the  inorlality  is 
l,OSfi;  at  45  it  is  1,331  ;  at  50  it  is  1,.50G:  at  .55  it  is  3,166: 
at  60  it  is  3.034;  at  65  it  is  4,408,  and  at  70  it  is  6,4!)3. 

For  people  of  all  a.ijes  to  ]iay  the  same  rate  of  assessment 
at  the  death  of  a  member  has  seemed  to  most  ii.«soeiations 

unjust  to  the  younger  membei's,  and  assessments  have  been, 
with  a  few  exceptions,  graded  according  to  age  at  entrance. 
JVlany  of  the  business  a.ssessment  comijanies  proceed  one  step 
further  and  assess  during  the  youth  of  the  association  and 
also  of  the  insured  more  than  is  necessary  for  current  needs. 
This  surplus  is  put  into  a  reserve  fund  to  be  used  in  later 
years,  or  at  least  the  interest  on  the  fund,  to  save  the  need 
of  increasing  assessments.  Yet  full  power  is  reserved  to  levy 
all  assessments  needful. 

Old  Line  or  Level  Pbemium  InsjUeance  Companies. 

Quite  different  is  the  plan  of  the  so-called  old  line  or 
level  premium  companies,  against  which  fraternal  associa- 

tions were  formed  as  a  protest  in  the  seventies.  The  level 
premium  company  has  no  right  of  assessment,  but  is  legally 
bound  to  collect  from  every  one  such  an  equal  yearly  sum  as 
will,  when  improved  at  4  per  cent,  compound  interest,  suf- 

fice to  pay  the  death-claims  of  all,  as  tliey  die,  after  living 
out  on  the  average  their  normal  expectation  of  life.  Given 
an  interest  and  mortality  table  and  it  is  a  simple  nuitter  to 

fix  the  equal  annual  premium.  Any  profits  earned  in  ex- 
cess of  the  legal  rate  serve  in  mutual  companies,  .nnd  even 

to  some  extent  in  stock  companies,  to  give  dividends  to  policy- 
holders that  will  lighten  their  annual  premiums  more  and 

more  until  the  maturity  of  the  policy. 
The  ratios  of  expenses  of  management  to  mean  amount 

insured  in  the  five  largest  level  premium  contpanies  have 
been  as  follows  on  each  $1,000 : 

COMPANIES. 

Tlie  Equitable  (New  Yorlc)   
The  Mutual  (New  Yorlt)   
The  JIatual  Benefit  (Newarlc.  N.  J.) 
Tlie  New  York  Lite  (New  York) . . . . 

The  Nortliwestern  Mutual  (Milwau- 
kee)  

1873. 

$8  40 4  70 .5  10 
7  80 

7  90 

$7  SO 

5  80 

4  70 

8  10 

7  20 

1885.     1893 

$8  70 

6  90 
6  80 

10  80 

8  10 

$8  50 

10  30 
7  10 

10  50 

8  30 

The  average  cost  of  all  the  old  line  companies  doing  busi- 
ness in  Massachusetts  was  .|8  in  1880,  |9  in  1887,  and  .|9.30 

in  18t)3. 
To  fraternal  societies  doing  business  on  the  lodge  system 

the  expenses  of  management  bear  a  much  smaller  ratio  to 
the  mean  amount  insured,  averaging,  in  addition  to  be- 

tween |3  and  |3  per  $1,000  to  cover  lodge  dues  and  local 
medical  fees,  no  more  tlian  48'04  cents  on  the  $1,000  in  15 
of  such  associations,  and  73  cents  in  10  others.  This  dis- 

parity is  due  to  the  saving  in  expenses  to  the  fraternal  or- 
ders on  account  of  the  management  of  their  own  interests 

by  the  insurers  through  the  lodge  system. 

Origin  and  Growth  of  Assessment  Insurance  Societies. 

Fraternal  sick  and  funeral  benefit  associations,  paying 
usually  from  $50  to  .$100  funeral  benefit  and  $5  a  week  in 
case  of  sickness,  had  existed  and  in  some  measure  flourished 
in  the  U.  S.  even  before  the  civil  war.  Two  such  now  doing 
business  in  Connecticut  were  organized  in  1831,  and  eleven 
others  between  1831  and  1857.  Associations  on  the  assess- 

ment plan,  however,  that  emphasize  the  life-insurance  side 
only,  date  in  the  U.  S.  from  1866.  At  about  the  same  time 
appeared  the  three  kinds  of  assessment  associations,  business 
assessment  companies,  secret  fraternal  life-insurance  socie- 

ties with  branches  or  lodges,  and  other  secret  fraternal  life- 
insurance  societies  sometimes  called  fraternal  orders,  that 
were  without  lodges  or  branches,  but  worked  entirely 
through  a  central  staff  of  officers,  as  do  the  business  .-issess- 
ment  companies,  but,  unlike  the  latter,  were  confined  to 
some  class  or  occupation  or  secret  fraternity,  and  did  not 
employ  paid  agents,  at  least  on  any  extensive  scale,  to  in- 
ciease  membership.  On  Nov.  12,  1866,  some  members  of 
the  Masonic  fraternity  at  Newark,  N.  J.,  organized  what  the 
historian  of  the  movenuMit,  IMr.  George  D.  Eldredge,  con- 

siders the  first  assessment  life-insurance  company  in  the 
U.  S.  Many  other  societies  of  Masons  and  Odd  Fellows  im- 

mediately took  up  the  idea. 
In  1879,  of  136  assessment  associations  investigated  by 

the  congress  of  assessment  associations,  64  were  Masonic, 

with  69,844  members  and  $120,302,588  insurance;  37  were 

Odd  Fcllow,s',  with  36,439  iiK^ndjers  and  $44,427,544  insur- 
ance ;  8  were  Jewish,  with  33,635  members  and  $23,909,000 

insurance.  Nearly  all  of  these  associat  ions  transacted  insur- 
ance business  through  a  central  ollice  only,  witliout  branches 

or  lodges,  though  the  members  independent  of  insurance  be- 
longed in  most  cases  to  fraternal  lodges.  For  convenience 

we  will  henceforth  class  all  such  life-insurance  societies  as 

fraternal  orders  wi/hout  lirimi-lien.  Fraternal  societies  trans- 
acting their  business  through  the  lodge  system  may  for  con- 

venience be  designated  ix*  fraterudl  lodf/e  life-iiuurance  so- 
cieties. These,  together  with  biininesn  assessment  societies, 

numbered  37  in  1879,  contained  130,510  members,  and  car- 
ried $239,346,475  insurance.  These  three  classes  of  assess- 
ment insurance  societies  will  be  treated  in  order. 

I.  Fraternal  Life-insurance  Orders  without  Branch- 
es.— As  the  fullest  investigation  and  comparison  of  frater- 

nal orders,  both  with  and  without  branches,  has  been  made 
in  Connecticut,  and  published  in  the  report  for  1891  of 
the  Bureau  of  Labor  Statistics  of  that  State,  Connecticut 
may  be  regarded  as  typical  of  the  whole  country.  The 
Masonic  Mutual  Benefit  Association,  of  Connecticut,  a  fra- 

ternal order  without  branches,  was  established  at  Hartford 
in  1867  to  insure  the  lives  of  Freemasons.  A  board  of 
twenty-eight  directors  elected  at  the  annual  meeting  chooses 
the  officers.  The  board  holds  monthly  meetings,  calls  the 
assessments,  and  conducts  all  the  business.  Any  Freemason 
in  good  health  is  eligible  to  membership  without  a  medical 
examination.  In  Class  A,  which  pays  $200  at  death,  the 
admission  fees  are  graded  from  $3  under  25  years  of  age  to 
from  $15  to  $60  at  the  age  of  60  or  over,  as  the  directors 
may  determine.  The  assessment  is  $1.10  on  the  death  of  a 
member,  of  which  10  cents  is  devoted  to  expenses.  Class  B, 
which  pays  $1,000,  can  be  entered  by  members  of  Class  A 
on  paying  an  admission  fee  of  $3  antl  an  advance  asses.s- 
ment  of  $5.50.  There  are  graded  yearly  dues,  according  to 
age  in  this  class,  frorti  $1  at  35  to  $7  at  57.  A  reserve  fund 
of  $8,000  has  already  been  accumulated  toward  the  $18,000 
estimated  as  necessary  to  pay  the  last  man.  The  member- 

ship in  1893  was  443.  The  Odd  Fellows'  Mutual  Aid  As- 
sociation of  Connecticut,  another  typical  association  of  this 

character,  contained  3.858  members  Dec.  31,  1891.  Organ- 
ized in  New  Haven.  Nov.  16. 1867,  its  government  resembles 

that  of  the  society  just  described.  The  initiation  fees  are 
graded  from  nothing  between  21  and  35  years  of  age  to  $10 
between  46  and  50.  Medical  examinations  and  age  limits 
were  introduced  a  few  years  ago.  The  younger  members 
being  dissatisfied  with  the  equal  assessment  of  $1.15  at  all 
ages,  assessments  were  graded  in  Oct.,  1887,  from  60  cents 
on  $1,500  between  21  and  34  years  of  age  to  $1.50  between 
45  and  50  years  inclusive. 

A  statistical  comparison  of  the  fraternal  orders  without 
branches  and  the  fraternal  lodge  societies  in  Connecticut 
reveals  the  following  facts :  The  membership  of  the  former 
throughout  the  entire  State  increased  but  4  per  cent,  from 
Jan.  1,  1887.  to  Dec.  31,  1891,  while  of  the  latter  the  mem- 

bership increased  nearly  94  per  cent,  during  the  same  period. 
In  1891  the  average  size  of  the  policy  in  the  former  was 
$1,351 ;  in  the  latter,  $1,636  ;  and  the  payments  for  death- 
claims  in  the  lodge  societies  were  less  than  half  those  of  the 
orders  without  branches,  this  difference  lieing  partly  due  to 
the  greater  age  and  stationary  size  or  the  latter  societies, 
and  partly  to  their  less  care,  especially  in  their  early  his- 

tory, in  the  selection  of  young  and  healthy  members.  While 

the"  societies  with  branches  spent  53  cents  per  $1,000  in- surance in  1891  on  sick  and  funeral  benefits,  there  are  no 
returns  under  this  head  in  the  orders  without  branches,  and 

probably  these  orders  provide  very  little  in  this  direction, 
for  many  of  them  insure  only  those  who  through  member- 

ship in  social  secret  fraternities  get.  in  that  way,  such  bene- 
fits. As  a  very  partial  offset  to  the  greater  expenses  for 

death-claims  of  the  fraternities  without  branches,  their  ex- 
penses for  management  in  1891  were  only  95  cents,  as  con- 
trasted with  $1.93  on  each  $1,000  insurance  in  the  orders 

with  lodges.  The  difference  was  doubtless  due  to  lodge 
expenses  directly  connected  with  insurance.  The  average 
income  from  initiation  fees  and  dues  per  $1,000  was  $3  in 
the  fraternal  societies  with  branches  and  $3.18  in  the  others. 

The  receipts  from  death  assessments  were  $9.79  in  the  for- 
mer, part  of  which  seems  to  have  gone  into  the  small  reserve 

fund  maintained  by  many  of  the  lodge  orders.  The  assess- 
ments for  death  iii  the  other  orders  amounted  to  $1450. 

The  remaining  $1.10  of  payments  under  this  head  must 
have  come  from  reserve  funds  or  interest  on  such.   The  pro- 
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portion  of  various  occvipat.ioiis  in  tho  friitcrnal  associations 
with  and  without  brandies  is  given  in  tlie  following  table : 

OCCUPATION. 

In  business   
In  the  professions   
Well-paid  mechanics. . . 
Lower  paid  mechanics. 
Clerks   
Farmers   
Housewives    

Total  per  cent. . 

Socletiea  with 
branubes. 

21-16 

5-33 

38-65 
20-28 

11-20 

0-66 

2  72 

100-00 

Societies  with- out branches. 

40  SiS 
14  T4 
27-37 

6-35 

11-25 

It  will  be  observer!  that  the  societies  without  branches 

have  a  smaller  proportion  than  the  others  of  business  and 
professional  men,  and  the  same  percentage  of  mechanics, 
and  that  they  alone  include  farmers  and  housewives.  The 

mortality  in  1801  among  the  orders  with  branches  was  7'9, 
and  among  the  other  orders  14-o.  The  reserve  funds  were 
$4.64  per  member  with  tlie  former  and  .f  10.73  in  the  case 
of  the  8,751  members  among  the  orders  without  lodges  that 
made  returns. 

II.  Pr.\teenal  Lodge  Life-insurance  Societies. — The 
Ancient  Order  of  United  Workmen  was  organized  Oct. 
27,  1868,  at  Meadville,  Crawford  co..  Pa.  Its  founder 
was  John  Jordan  Upchurch,  a  machinist,  who  was  at  that 

time  in  the  employ  of  tlie  Atlantic  and  Great  Western  Rail- 
road. The  order  was  not  primarily  intended  as  an  insur- 

ance or  benefit-paying  organization,  its  more  prominent 
feature  being  to  provide  for  tlie  adjustment  of  the  differ- 

ences arising  between  capital  and  labor.  This  feature  of 
Its  organization,  however,  was  soon  eliminated,  and  the 
beneficiary  and  protective  element  became  paramount.  The 
society  consists  of  subordinate  lodges,  grand  lodges,  and  a 
supreme  lodge.  The  subordinate  lodges  are  under  the  direct 

supervision  of  the  grand  lodge,  which  is  formed  by  repre- 
sentatives elected  by  members  of  the  subordinate  lodges. 

The  supreme  lodge,  organized  Feb.  11,  1873,  consi-sts  of  rep- 
resentatives elected  by  membei-s  of  the  grand  lodge.  The 

supreme  lodge  exercises  general  control  and  supervision 
over  the  entire  order,  making  general  laws  and  rulings  for 
its  government,  txraiid  lodges  enact  laws  and  regulations 
governing  the  subordinate  lodges,  which  must  not  be  in 

conflict  with  the  general  laws  and  regulations  of  the  su- 

preme lodge.  This  order  was  the  first  in  the  U".  S.  to  in- troduce through  a  lodge  system  the  payment  of  a  stipulated 
sum  on  the  death  of  a  member.  In  fact,  it  is  mainly  through 
its  influence  and  success  that  assessment  insurance  has  been 

established  and  the  system  demonstrated  to  be  feasible. 
The  Ancient  Order  of  United  Workmen,  -Jan.  1,  1893, 

consisted  of  4,618  subordinate  lodges.  81  grand  lodges,  and 
the  supreme  lodge.  Its  membership  at  that  date  numbered 
308,575  members  in  good  standing.  It  paid  to  the  benefi- 

ciaries of  deceased  members  during  the  year  1893  f6,015,- 
030.60,  and  since  its  organization  has  paid  the  total  amount 
of  $44,570,948.89.  Its  total  expenses  for  conducting  its 
business  for  the  year  1893  amounted  to  .$463,514.89.  As  all 
its  policies  are  for  $3,000  each  it  had  at  risk  on  Jan.  1,  1893, 
$617,150,000.  The  order  levies  the  same  assessment  on  all 
its  members. 

Such  a  burdening  of  the  younger  members  can  be  niaile 
tolerable  only  by  their  staying  in  the  association  until  they 

reach  old  age — i.  e.  until  the  young  in  turn  pay  for  part  of 
the  deaths  of  those  formerly  young  members,  but  now  old. 
Most  actuaries  hold  that  this  must  tend  to  deter  the  young 
from  joining  or  lead  to  early  withdrawal,  and  thus  the 
association  would  be  abandoned  to  the  old  with  a  high  re- 

sulting death-rate.  Yet  these  results  do  not  seem  to  have 
followed  in  the  case  of  the  Ancient  Order  of  United  Work- 

men, except  to  some  e.Ktent  in  Ohio,  Kentucky, -Tennessee, 
California,  New  York,  and  Pennsylvania. 

The  average  mortalitv  rate  was  ll'U  for  1879  to  1883  in- 
clusive. It  was  13-79  for  1884  to  1888  inclusive,  but  16-77 

for  1889  to  1893  inclusive. 

The  average  mortality  rate  for  the  whole  order  increased 

much  more  slowly,  to  wit :  From  8-34,  in  1879  to  1883  in- 
clusive, to  8-93  in  1884  to  1888  inclusive,  and  to  9-84  in  1889 

to  1892  inclusive. 

The  lower  mortality  of  the  order  as  a  whole  is  doubtless 
closely  connected  with  the  fact  that  its  membership  grew 

77  per  cent,  during  1878  to  1883  inclusive,  67-3  per  cent,  dur- 
ing the  nest  five  years,  and  43-7  per  cent,  during  1889  to 

1893  inclusive ;  but  in  the  six  States  above  referred  to  the 

growth  ill  these  three  periods  was  respectively  88  per  cent., 

8-7  per  cent.,  and  6-1  pea-  cent. 
The  Knig/its  of  Honor,  with  headquarters  at  St.  Louis, 

was  founded  in  1873,  and  is  the  second  in  ago  of  the  large 
fraternal  orders.  On  Jan.  1,  1893,  it  had  137,073  members 

in  2,637  lodges,  or  48  members  in  a  lodge.  Starting  out 
with  the  admission  of  all  healtliy  white  males  bidween 

18  and  55  years  of  age,  it  reiUu-cd  the  limit  to  50  in  1883, 
but  continued  to  charge  an  etjual  assessment  of  50  cents  per 
$1,000  insurance  at  all  ages  up  to  45  years  of  age  at  entry,  and 
then  graded  it  for  each  year,  so  that  it  was  75  cents  at  49 

years.  But  the  young  continued  to  withdraw,  the  member- 
ship to  remain  stationary  or  decline,  and  the  mortality  to 

rise,  so  at  tlie  supreme  lodge  session  in  June,  1893,  the  as- 
sessments were  further  graded  so  as  to  be  40  cents  for  those 

entering  from  18  to  30,  and  then  increasing  for  each  year's 
age  at  entry  until  it  reaches  50  cents  at  34  ;  75  cents  at  44  ; 
and  $1  at  49.  It  was  further  ordered  that  new  members 

should  pay  but  one  assessment  a  month  the  first  six  months 
anil  two  a  month  for  the  next  eighteen,  or  an  average  of 

twenty-one  assessments  a  year  for  the  first  two  years.  The 
assessments  on  the  other  members  had  never  exceeded  twenty 

until  1892.  when  they  were  twenty-three.  The  adoption  of 
these  changes  almost  entirely  stopped  accessions  from  July 

to  Nov.,  1893,  but  during  the  next  six  months  for  which  re- 
turns are  accessible  the  membership  had  begun  to  grow 

again.  There  are  2,033  social  non-beneficiary  members,  but 
no  more  such  are  to  be  admitted.  The  insurance  policies 
are  for  $3,000,  $1,000,  and  $500.  Sick  benefits  are  optional 
with  the  lodges.  With  a  stationary  membership  since  1883 
it  is  interesting  to  note  how  high  the  mortality  may  run. 
The  rate  has  been  as  follows  in  the  Knights  of  Honor  : 

Year. 

J884., 1885., 
1886. 
1887., 

Mortality. 

....  ll-I 

....  11-7 

....  120 

....  12-9 

....  13-5 

Year. 
1889. 

1890. 
1891. 

1892. 

Mortality. 

..    12-7 ..   14-3 

..   In'o 

..   16  3 

The  expenses  of  management,  exclusive  of  lodse  dues  of 

$1..50  to  $3  per  $1,000,  were  39-7  cents  per  $1,000  in  1893, 
and  the  total  cost  of  insurance  aside  from  lodge  dues  was 
$17.63.  The  cost  has  gradually  increased  to  this  from 
$13.10  in  1887, 

The  Knir/hts  of  Pi/tltias,  Endowment  Rani;  organized  in 
1877  with  headquarters  at  Chicago,  had  a  membership  Dec. 
31,  1892,  of  30,235,  who  were  insured  for  from  $1,000  to 
$5,000.  The  supreme  lodge  of  the  Knights  of  Pythias 
elects  the  board  of  control  of  the  Endowment  Rank,  and 

allows  only  Knights  of  Pythias  under  50  and  over  31  years 
of  age  to  Join  this  insurance  deiiartinent.  The  assessments, 
payable  monthly,  are  graded  according  to  age  at  entrv,  and 
increase  from  70  cents  at  21  to  $1  at  36  and  $1.60  at  50  for 
each  $1,000  insurance.  The  change  to  this  plan  from  an 
equal  assessment  at  all  ages  was  made  in  1884.  Those  who 
were  members  prior  to  tlie  change  are  kept  in  a  separate 
class  on  the  books.  In  this  class,  which  has  received  no  new 

members  since  1884,  the  mortality  rose  from  14-81  in  1886 
to  24-18  in  1891.  The  mortality  of  the  entire  Endowment 
Rank  has  been  remarkably  constant,  as  ajipears  from  the 
following  table : Year. 

1884.. 

1885.. 
1886.. 1887.. 

Mortality. 

....  13-2 

....  13-8 

....  14-4 

....  13  6 

....  13-9 

Year.  Mortality. 
1889      12   lU 

1890     12-60 
1891     14-40 1892     13  90 
Average . 

13  : Average    13-i 
The  death-rate  for  the  last  four  years  has  been  less  than 

for  the  previous  five.  As  the  insured  belong  to  the  local 
lodge  anyway,  the  extra  dues  on  account  of  insurance  are 
small  payments  to  maintain  a  local  organization  called  a 
".section."  which  handles  the  insurance  features.  Members 
must  pay  monthly  assessments  without  notice  between  the 
first  and  tenth  of  each  month.  The  expenses,  aside  from 

small  section  dues,  were  only  42-7  cents  per  $1,000  insur- 
ance in  1892,  and  the  total  cost  was  $15.  In  1888  the  cost 

was  nearly  as  much — $14.40. 
The  Boynt  Arcanum,  founded  in  Boston  in  1877.  grew 

from  86.935  members.  Pec.  31.  1888.  to  137.189  members, 
Dec.  31,  1892,  with  $401.083,.500  insurance  in  force,  policies 

reading  for  either  $3,000  or  $1,.500.  The  expenses  of  the 
eentr.al  oflSce  in  1893  were  only  33  cents  per  $1,000,  and  the 
entire  disbursements,  save  local  lodge  dues,  were  $9.95.  In 

1887  they  were  $8.90.  The  mortatity-rate,  due  in  part  to 
rapid  grtjwth  in  membership,  has  remained  low. 
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Royal  Arcanum  Hatk  of  Mortai.itv. 
Year. 

1884. 
]88r>. 
18HB. 
1887. 
1888. 

Mortality. 

....  7-34 ....  734 

....  7-88 

....  8-48 ....   850 

Average . 

•ill YB«r. 

1881). 
1H90, 
1891. 
1892. 

Mtirullly. 

...   8i 
..  90 

...  90 

...  8-9 Average    B'75 

It  liiis  rispii  from  an  aviM-agc  ot  7'!)1  ]<in-  1,000  during 

1884^88  to  8-75  during  188n-i)2."  In  1883  tlie  age  limit  was reduced  to  55.  The  assessment.s  are  gradeil  from  $1  at  en- 
trance at  the  age  of  31  to  *1.:38  at  30,  |3.06  at  40,  $3.30  tit 

50,  and  $4  at  54.  No  insuranec  lodges  are  allowed  in  tlie 
Gulf  States,  South  Carolina,  portions  of  Southeastern  Geor- 

gia, and  Western  Kent lu'ky  and  Tennessee.  In  this,  as  in 
many  other  fraternal  orders,  the  lodges  may  pay  tlie  a.ssess- 
inents  on  siek  members  and  directly  help  in  other  way.s  the 
sick  and  disabled. 

The  Amiiriccm  Legion  of  Honor,  organized  at  Boston  in 
1878,  grades  its  assessments  on  |1,000  from  40  ct'iits  for 
those  entering  uniler  30  to  84  cents  at  50,  the  maximum  age- 
limit.  Policies  which  formerly  ranged  from  |500  to  !S;5.U00 
were  reduced  for  new  members  to  an  extreme  limit  of  $3,000 
by  the  Supreme  Council  in  Aug.,  1893,  to  take  eflfect  Jan.  1, 
1894.  Weekly  siek  anil  di-saliilitv  benefits  range  from  .f3  on 
a  $500  certificate  to  $13  on  $3,000,  and  are  limited  to  five 
weeks  in  a  year  and  30  per  cent,  of  the  certificate  in  a  life- 

time. There  is  an  emergency  fiiml  of  $500,000.  Local  coun- 
cil dues  average  $4  a  member  and  $1.46  per  $1,000  insurance, 

as  the  members  carry  an  average  of  $3,736  insurance.  The 
expenses  of  the  central  ollice  in  1893  were  56  cents  per  $1,000, 
making  the  total  local  and  central  expenses  $3.03,  and  the 
total  costs  were  $19.40,  aside  from  the  local  dues  of  $1.46, 

or,  including  said  dues,  $30.86.  The  mortality-rate  has  been 
as  follows : 

Mortality. 

      12  5 

   13- 1 

     15-6    16  4 

Year. 
1884   
1885 

MorUlity. 

      9  3 
1()8 

Year. 

1889 1890 

1886           lO'O 1891 
1887   

   11-8 ^mf, 1888   ..    _      13- 1 

Averaee    11  0 
A\ Average . 

14-4 
The  membership  was  57,005  at  the  close  of  il884,  63,376  in 

1888,  and  60.554  at  the  end  of  1893. 
The  Kniyhtx  ami  Ladicit  af  Honor,  organized  in  1878, 

with  headquarters  at  Indianapolis,  grew  from  47,793  on  Dec. 
31,  1888,  to  64,661  at  the  close  of  1893,  its  mortality-rate 
meantime  rising  from  11-3  to  13'8.  In  1890  there  were  37,- 
465  males  and  39.301  females.  The  mortality  was  13-14  for 
the  males  and  13-39  for  the  females.  For  all  tlie  years  of 
the  order  ending  with  1890  the  death-rate  for  the  males  has 
been  11-71  and  for  the  females  9-76.  There  are  about  one- 
sixth  as  many  social  as  beneficiary  or  insurance  members. 
Assessment  rates  vary  according  to  age  at  entry  from  30 

cents  for  those  18  to  35  to  75  cents  for  those  49  to"  50,  50  be- ing the  maximum  limit  since  1885,  when  it  was  55.  Like 
the  United  Friends  and  some  others,  this  order  levies  its  as- 

sessments only  once  a  month.  The  entire  cost,  save  from 

$1.50  to  $3.50' per  $1,000  for  lodge  dues,  was  $13.70  in  1890, $14  in  1H91,  and  $13.60  in  1893. 
The  Equitable  Aid  Union,  organized  in  1879,  having  its 

lieadquarters  at  Columbus,  Pa.,  and  four-fifths  of  its  mem- 
bership in  New  York  and  Pennsylvania,  grew  from  14,183, 

on  Dec.  31,  1884,  to  37,460  at  the  close  of  1893.  It  insures 
for  any  sum  from  $300  to  $3,000,  but  is  peculiar  in  that  it 

grades"  the  insurance  to  be  paid.  Thus  the  payment  of  a dollar  at  each  assessment  gives  one  who  enters  between  15 
and  31  years  of  age  $3,000,  from  30  to  31  $3,500,  from  40  to 
41  $3,000,  from  50  to  51  $1,500,  from  60  to  61  $1,000.  and  64 
to  65  $800,  other  ages  having  corresponding  ratios.  The  mor- 

tality was  between  9  and  10-3  from  1884  to  1888.  In  1889  it 
was  il-7 ;  in  1890, 16 ;  in  1891, 13-8  ;  in  1893. 15-4.  The  entire 
cost  per  $1,000,  save  local  lodge  dues,  was  $16.10  in  1893. 

The  National  Union,  with  headquarters  at  Toledo,  0.,  is 
the  only  fraternal  order  that  has  adopted  the  so-called  step- 
rate  plan — i.  e.  that  assesses  the  members  according  to  age 
when  assessed  and  not  ac-coi-ding  to  age  at  entry.  Organized 
in  1881,  it  grew  from  17,003  on  Dec.  31,  1888^  to  40,566  on 
Dec.  31,  1893.  The  cost  of  joining  is  from  $5  to  $7  for 
the  charter  members  of  a  new  council  or  lodge  and  from 
$8.50  to  $13  for  others.  The  average  local  council  dues, 
which,  with  the  initiation  fees,  provide  for  disability  and 
the  re(iuired  aid  to  sick  membci-s,  are  from  $1.15  to  $3  per 
$1,000  of  insurance.     The  national  management  expenses  in 

1893  were  35.6  cents  per  $1,000,  and  the  entire  cost,  save 
council  dues,  was  only  $6.90.  The  mortality-rate  has  risen 
from  5-1  in  1888  to  6-9  in  1893.  Insurance  is  given  for  from 
$1,000  to  $5,000.  For  $1,000  the  assessment  rises  from  20 
cents  at  30  years  of  age  to  30  cents  at  30,  40  cents  at  40,  60 
cents  at  50,  and  73  cents  at  54.  the  upper  age  limit,  which 
at  first  was  65.  There  was  $101,168,000  insurance  in  force 
Dec.  31,  1893,  and  the  average  insurance  per  member  was 

$3,153.11. The  Catholic  Benevolent  Legion,  founded  in  1881  with 
headipiarters  at  Brooklyn,  N.  \..  and  a  ])reseiit  membership 
of  39,.530,  is  like  the  Catholic  Mutual  lieKcroli-nt  Annocia- 
tion,  with  its  38,341  memVjers  at  the  close  of  1893,  and  the 
Catliolic  Knighta  of  America,  with  its  22,682  members,  in 
that  it  confines  its  membership  to  Cathf)lics.  In  the  last- 
named  society  the  members  "  must  receive  Holy  Communion 
at  least  once  a  year,  at  Easter  or  tlita-eabouts,  under  pain  of 
forfeiture  of  all  benefits."  The  mortality  in  all  three  of 

these  Catholic  orders  was  from  14-30  to  14-"80  in  1893. 
'Y\\v.  Modern  Woodmen  o/^wer/ca,  organized  at  Fulton, 

111.,  in  1883,  and  having  on  Dec.  31,  1893,  73.644  members, 
is  .somewhat  ilifferent  from  any  of  the  above.  It  not  only  con- 

fines its  insurance  to  those  between  18  and  45  and  living  in 
Michigan,  Illinois,  Iowa,  Kansas,  Wisconsin,  Minnesota,  the 
Dakotas,  and  Nebraska,  but  it  refuses  to  insure  in  (Chicago  and 
Milwaukee,  although  two-thirds  of  the  9.000  members  of 
the  Royal  League,  organized  also  in  1883  and  with  a  mor- 

tality in  1893  of  only  5-4,  live  in  Chicago. The  rate  of  assessment  in  the  Modern  Woodmen  varies 
from  40  cents  to  55  cents.  Insurance  for  $1,000,  $3,000,  or 
$3,000  may  be  had  by  those  under  41.  and  only  $1,000  or 
$3,000  by  those  over  41.  The  death-rate  of  the  order  was  5 
in  1891  and  7-8  in  1892.  The  expenses  of  management  in 
1893,  aside  from  local  dues,  were  $1.95,  and  the  total  cost, 
aside  from  local  dues,  was  $7.30. 

Space  forbids  a  description  of  several  other  large  fraternal 
orders  like  the  Knights  of  the  Maccabees,  Order  of  United 
Friends,  the  Independent  Order  of  Foresters,  the  United 
Order  of  the  Oolde.n  Cross,  and  many  others. 

III.  Business  Assessment  Societies. — These  associations 
accumulate  a  much  larger  reserve  fund  than  the  fraternal 
societies,  and,  as  has  been  remarked,  use  paid  agents  instead 
of  fraternal  lodges.  The  available  assets  exceeded  the  lia- 

bilities in  308  business  assessment  companies  reported  in 
the  Spectator  Handbook  for  1893  by  an  amount  equal  to 

$11.90  on  each  $1,000  in  force  Jan.  1,"  1893.  In  the  case  of 73  fraternal  associations  based  on  the  lodge  system  the  re- 
serve amounted  to  98  cents  per  $1,000.  The  reserve  in  the 

35  old  line  companies  reporting  on  this  head  to  the  Jlassa- 
chusetts  Insurance  Department  was  $369.57  per  $1,000. 

Some  of  the  business  asse.ssment  companies  like  the  Hart- 
ford Life  and  Annnity  Insurance  Company,  of  Hartford, 

Conn.,  founded  in  1880,  provide  only  a  limited  reserve  fund, 
not  to  exceed  $10  on  $1,000  insurance,  or  $1,000,000  in  all, 
and  guarantee  maximum  annual  assessments  for  the  first 
seven  years  of  a  policy.  These  assessments  for  the  age  of  30 
at  entrance  would  not  exceed  $37.43  the  first  year,  $14.43 
the  third,  and  so  gradually  diminishing  to  $13.43  the  seventh. 
For  the  age  of  40  at  entrance  the  maximum  assessments  for 
the  first  three  years  are  respectively  $29.98,  $16.98,  and 

$14.98,  and  at  "50,  $38.10,  $25.10,  and  $33.10.  After  the seventh  year  assessments  rise  with  advancing  age  according 
to  mortality  cost.  The  number  of  certificates  in  force  rose 
from  34,357  at  the  close  of  1888  to  38.390  four  years  later, 
while  the  total  cost  per  $1,000  rose  from  $15  to  $17.40.  Of 
this,  $4  went  to  expenses  of  management.  The  mortality- 
rate  was  11-3  in  1888  and  in  1893. 

Another  type  of  business  assessment  companies  is  the 
Mutual  Reserve  Fund  Life  of  New  Yorh,  organized  in  1881. 
It  assesses  during  the  first  years  of  a  policy  one-third  more 
than  the  normal  mortality  cost  for  that  age  at  entry,  and 

thus  provides  a  reserve  fund  which  is  used  to  reduce  assess- 
ments in  old  age.  Cash  surrender  values  are  also  provided. 

The  net  assets  on  Jan.  1,  1893,  amounted  to  $13.89  for  each 
$1,000.  The  total  cost  of  insurance  rose  from  $13.70  in 
1888  to  $16.80  per  $1,000  in  1893.  Of  this.  $4.90  went  to 
expenses.  The  membership  grew  from  47,693  on  Dec.  31, 

1888,  to  72,342  four  years  later.  The  mortality  was  9-61  per 
1,000  iiolicies  in  force  in  1888  and  11-93  in  1892. 

A  Ihird  type  of  these  assessment  companies  is  represented 
by  thi-  Fidility  Mutual  Life  Association,  of  Philadelphia, 
founded  in  1879.  The  probable  annual  costs  are  equated  to 
level  or  equal  annual  rates,  but.  unlike  an  old  line  comfiany, 
this  assessment  company  has  the  legal  right  to  increase  the 
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rates,  if  necessary.  The  expected  rates  for  $t,000  and  a  sur- 
render disal)ilitv  Ijenefit  of  iJoOO  at  end  of  probable  life  are 

$15.06  at  25.  flH.UU  at  35,  f  25.88  at  45,  and  |4().71  at  55.  Tlie 
cost  of  all  policies  per  |1,()()()  in  18D2  was  $17.60,  of  whiidi 
$7.70  was  expenses  of  niana^jement.  In  1888  the  total  cost 
was  lf!15.:i0.  The  mortality- ral-e  was  6-i)y  in  1888  and  10-4 
in  I8!(3  in  this  association  of  17,510  members. 

Of  the  large  business  assessment  associations  the  North- 
western Masonic  Aid,  of  Chicago,  started  in  1874,  furnished 

a  sort  of  connecting  link  with  fraternal  associations,  in  that 
no  one  could  be  a  member  unless  a  Mason  or  be  recom- 

mended by  two  Masons.  On  June  4,  1896,  this  restriction 
as  to  membership  was  abolished,  the  company  reorganized, 
and  an  entirely  new  name  adopted.  On  Dec.  31,  18i)3,  40,417 

<;ertificates  were  in  force;  its  mortality-rate  was  11'7  for 
every  1,000  certificates  in  force  during  the  year;  the  entire 
cost  per  $1,000  was  only  $13.80.  and  the  expenses  of  man- 

agement $3.10.  Aside  from  the  Knights  Templars  and 

3Iasons'  Life  Indemnity  Association,  of  Chicago,  founded 
in  1884,  it  was  the  only  large  business  association  known  to 
the  writer  that  increased  the  rate  of  assessments  with  every 

few  year.s'  advance  in  age  of  the  insured. Anotlier  of  the  older  as.sessment  associations  is  the  Gore- 
nant  Mutual  Benefit  Association,  of  Galesburg  111.,  fonndeil 
in  1877,  whose  total  cost  of  insurance  was  $15.10  per  $1,000 
in  1893.  It  had  a  membership  of  43.317  Dec.  31,  1893, 

and  a  mortality  that  year  of  11-3.  In  1888  the  mortality 
was  9'3. 

The  Massachusetts  Benefit  Association,  which  began  busi- 
ness in  Boston  in  1879  and  had  34.343  members  at  the  close 

of  1892.  had  a  total  cost  of  $20.10  per  $1,OUO  that  year,  of 
which  $4.80  was  expense  of  management.  Its  mortality-rate 
grew  from  13-4  in  1888  to  10-6  in  1893. If  there  be  included  in  the  insurance  costs  of  the  fraternal 

societies  the  lodge  dues,  initiation  fees,  and  local  medical 

examiner's  fees,  and  the  latter  two  items  have  been  generally omitted  in  this  article  in  case  of  that  class  of  associations 
for  lack  of  data,  no  great  difference  will  be  found  in  total 
costs  of  insurance  between  the  best  business  assessment  and 
fraternal  orders.  A  slight  superiority  seems  to  lie  with  the 
best  fraternal  orders,  while  their  members  in  some  cases 
secure  sick  benefits  in  addition  to  insurance,  and  whatever 
mutual  aid  and  pleasure  there  may  be  in  the  fraternal 
features. 

Although  the  fraternal  orders  do  not  have  a  large  reserve 
fund,  they  are  wonderfully  strengthened  liy  tlie  lodge  feature, 
and  boast  that  no  fraternal  life-insurance  company  based  on 
the  lodge  system  has  ever  failed,  as  have  very  many  other 
systems.  The  cost  per  .$1,000,  after  all  allowance  is  made 
lor  local  expenses,  is  from  $9  to  $31  in  the  several  fraternal 
orders.  In  13  of  the  24  lai'gest  especially  examined  by  tlie 
writer  the  cost  in  1892,  after  full  allowance  for  all  local  ex- 

penses, did  not  exceed  $15  per  $1,000  of  mean  insurance. 
In  7  others  it  was  between  .$15  and  $18,  and  in  4  others 
between  $18  and  $31.  The  average  expenditure  per  $1,000 
for  death-claims  and  expenses  of  management  in  the  19 
business  assessment  associations  reporting  to  the  Jlassachu- 
setts  insurance  department  for  1893  was  $16.39.  The  dis- 

bursements in  the  37  old  line  companies  reporting  at  the 
same  time,  after  deducting  dividends  to  policy-holders,  the 
net  increase  of  surplus,  this  latter  item  being  $3.67,  and  the 
amount  spent  to  pay  endowments  and  surrendered  policies, 

the  last  two  items  a'mounting  to  $0.09,  was  $32.76  for  each $1,000  of  life  and  endowment  policies.  If  we  include  in  the 
insurance  cost  the  amount  spent  for  endowments  and  sur- 

rendered policies,  the  cost  would  be  $28.85. 
Tlie  friends  of  fraternal  insurance  point  to  the  lower  cost 

to  the  insured  revealed  in  the  above  figures  of  the  different 
insurance  organizations  as  demonstrative  of  the  economic 
superiority  of  the  fraternal  method.  Their  opponents,  how- 

ever, urge  that  the  saving  incident  to  self-management, 
which  is  the  sole  cause  of  that  lower  cost,  is  offset  by  the  in- 

adequacy of  that  management  as  compared  with  the  direc- 
tion of  the  business  by  trained  officials  employed  solely  to 

attend  to  the  interests  of  the  company.  Losses  incident  to 
bad  investments  are  said  by  the  reiiresentatives  of  the  old 
line  companies  to  be  an  unavoidable  element  of  danger  in 
tlie  self-managed  associations,  which,  moreover,  make  no  pro- 

vision for  the  insured  in  the  case  of  surrendered  policies. 
To  part  of  this  it  is  replied  that  investments  are  an  insig- 

nificant feature  of  fraternal  associations,  and  a  small  one  of 
other  assessment  companies,  as  shown  above,  and  therefore 
high-salaried  officials  are  not  so  necessary  as  in  the  old  line 
companies.    It  is  not  the  purpose  of  this  article  to  pronounce 

upon  the  relative  merits  of  these  institutions,  but  merely  to 
point  out  their  inherent  ditTcrence.s. 
Assessment  life-insurance  societies  shouhl  not  be  con- 

founded with  the  assessment  en<iowment  orders.  The  fact 
that  rapid  growth  keeps  down  the  mortality  and  costs  of  in- 

surance in  assessment  ccjuipanii^s  does  not  render  them  anal- 
ogous to  these  endowment  orders.  In  an  assessment  com- 
pany, if  there  has  been  care  in  the  selection  of  risks  and 

such  grading  of  assessment  s  at  different  ages  as  to  apportion 
equitably  the  cost  of  insurance  or  prove  pofmlar  with  the 
younger  members,  then  th<'  s(!curing  of  as  many  new  mem- 

bers as  there  are  deaths  from  year  to  year  ought  to  keep  the 

average  mortality  as  low  at  least  as 'that  of  those  over  20 years  of  age  in  the  commuruty  at  large.  This  in  most  sec- 
tions ot  the  country  is  under  15  per  1,000  lives.  See  Like- 

insurance. 

Authorities. — Reports  of  various  State  boards  of  life- 
insurance,  especially  Massachusetts,  New  York.  Xew  Hamp- 

shire, and  Connecticut ;  the  Report  for  ISHl  of  the  Connecti- 
cut Bureau  of  Labor  Statist  ics  :  the  Pocket  Chart  of  Co-oper- 

ative Life,  Accident,  and  Fraternal  Assticiations  (Leaven- 
worth Publishing  Company,  Detroit) ;  the  Spectator  Hand- 

book of  Life  and  Accident  Insurance  on  tlie  Assessment 
Plan  (the  Spectator  Company.  New  York):  es])ecially  an 
article  on  the  History  of  Assessment  Life  Insurance,  by 
George  D.  Eldredge,  in  the  edition  for  1892 ;  and  the  re[iorts 
of  the  assessment  and  of  the  fraternal  insurance  congresses, 
and  of  the  societies  desci-ibed.     See  Frik.n'Dly  Societies. 

EnwARD  W.  Be.mis. 

Fraleniities  [from  O.  Fr.  fraternite  <  Lat.  frater'nitas, 
brotherhood,  liter.,  brotherliness,  deriv.  of  fraternus,  broth- 

erly, fraternal,  deriv.  iif  f rater,  brother]:  Voluntary  associa- 
tions of  men  for  mutual  benefit,  benevolence,  or  pleasure. 

Such  are  the  numerous  secret  and  benevolent  societies,  and 
in  a  large  sense  the  term  may  include  the  orders  of  the 
Church  and  the  monastic  and  sacerdotal  congregations,  and 
even  the  orders  of  knighthood;  also  guilds,  trades-unions, 
and  the  like.  Among  the  laity  of  the  Roman  Catholic 
Church  there  are  associations  called  fraternities,  sodalities, 
confraternities,  arch-confraternities,  etc.,  designed  for  be- 

nevolent or  devotional  purposes.  Some  of  these  are  very  ex- 
tensive and  have  many  branches.  See  JMasonrv,  Odd  Fel- 

lows, Druids,  Guilds.  College  Fkaterxities,  Clubs,  etc. 

Fra'trcs  Arva'les,  or  .^rval  IJrctlireii ;  a  college  of 
twelve  priests  said  to  have  been  established  in  ancient  Rome 
by  Romulus  in  honor  of  his  nurse  Acca  Laurentia.  The  story 
is  that  Acca  Laurentia  liaving  lost  one  of  her  twelve  sons, 
Romulus,  to  console  her,  offered  to  take  his  place,  and  gave 
himself  and  his  associates  the  title  of  Fratres  Arvales. 
The  term  of  office  of  the  members  of  this  order  was  for 
life,  and  office  was  not  lost  even  by  exile  or  imprisonment. 
Their  duties  consisted  in  celebrating  an  annual  festival 
in  honor  of  the  gods  who  preside  over  the  fields.  They 
are  said  to  have  worn  a  crown  made  of  ears  of  wheat  and 
a  white  woolen  wreath  around  their  temples.  See  Arval 
Brethren. 

Fratriccl'll  [partially  Latinized  form  of  Ital.  frairicelli, 
liter.,  little  brothers,  plur.  of  fraticello,  dimin.  of  frate, 

brother  <  Lat.  fra'ter,  brother]:  (1)  a  name  given  to  cer- tain zealots  of  the  tliirteenth,  fourteenth,  and  fifteenth 

centuries,  who  originally,  influenced  by  the  ideas  on  pov- 
erty of  the  Franciscans,  adopted  extravagantly  ascetic  habits, 

then  later  immoral  practices  and  opposition  to  the  papacy, 
going  so  far  in  these  directions  as  to  have  community 
of  wives  and  a  pope  of  their  own.  They  were  condemned 
by  Honorius  IV.  (1280),  Nicholas  IV.  (1290).  and  Boniface 
VIII.  (1296),  and  proceeded  against  by  the  Inquisition, 
which  finally  in  the  fifteenth  century  ujirooted  them.  (2) 

The  name  is  also  given  to  the  "Spirituals,"  a  party  among 
the  Franciscans,  who  in  the  fourteenth  century  strug- 

gled for  reform.  They  accepted  the  prophetical  works 
of  Joachim  of  Flore  as  inspired.  Jlost  of  them  after  a 
time  quietly  returned  to  the  order  of  St.  Francis.  (3)  The 
name  of  the  schismatics  under  Michael  of  Cesena.  the  gen- 

eral of  the  Franciscan  order,  who  was  joined  by  Lewis 
the  Bavarian  in  their  opposition  to  Pope  John  XXII.  on 
account  of  his  refusal  to  go  their  length  in  praise  of  pov- 

erty.    Michael  died  unreconciled  with  the  Church. 
S.  M.  Jackson. 

Fraud  [O.  Fr.  fraude  :  \ii\\.  fraude  <  Ijat.'fraus,  fraudis, fraud,  deception]:  in  law,  an  act  of  intentional  deception 
resulting  in  injury  to  another.  Fraud  of  which  the  law 
takes  cognizance  has  the  effect  to  render  voidable  every 
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transaction  into  which  it  enters  as  a  constituent  material 
element.     But,  as  the  essential  qualification  contained  in 
this  statement  implies,  it  is  not  every  |jer|ietration  of  fraud 
that  warrants  legal  interposition.     In  the  sphere  of  morals 
all  ileeeptive  artifices  for  the  purpose  nf   misleailinjf,  every 
form  of  crafty  imposition  with  the  ilesiu-n  of  taking  advan- 

tage of  a  person's  confidence  or  credulity,  are  reprehensilile 
as  violations  of  the  law  of  moral  duty.     Hut  the  enforce- 

ment of  ethical   obligations,  simply  on   account   of  tlieir 
rightful  binding  force  upon  the  conscience,  is,  and  must  nec- 

essarily be  fur  obvious   reasons,  altogether  impnicticable  in 
courts  of  justice.      Those   forms  of   fnuididcnt     |)raeticcs, 
therefore,  wliich   legal   uK-thods  are  coui|)eteut  to  examine 
and  i)uuish  must  be  considered  as  included  within  the  cate- 

gory of  aitts  fraudulent  in  a  moral  sense,  but  not  Coexten- 
sive with  it.     And  yet  the  precise  line  of  demarkation  can 

not  be  definitely  drawn,  though  certain  general  princui)les 
may  be  stati^d  upon  which  the  distinction  essentially  de- 

pends.    The  first  of  tliese,  and  the  most  important,  is  that 
no  dependence  is  to  be  placed  upon  the  inherent  quality  of 
actions  without  regard  to  their  natural  or  necessary  conse- 

quences.    The  law  considers  the  refills,  either  actual  or  to 
be   reasonably  presumed,  of   every  act   concerning  which 
question  may  arise  as  to  its  fraudulent  character,  and  exerts 
its  remedial  agency  only  when  injury  to  individuals  or  to 
the  public  welfare  has.  in  fact,  been  occasioned  or  is  to  be 
naturally  expecteil,  and  then  only  in  behalf  of  the  party 
whose  interests  may  be  ]irejudiced.     Moreover,  the  injury 
must  consist  in  an  interference  with  some  legal  right  or 
violation  of  some  legal  duty  resulting  in  actual  or  probable 
pecuniary  loss  on  the  part  of  the  person  against  whom  the 
deception  is  practiced,  or  serious  public  detriment.     It  fol- 

lows, therefore,  as  a  deduction  from  this  rule,  that  the  same 
act,  though  done  with  intent  to  deceive,  may  sometimes  be 
deemed  fraudulent  in  law,  and  at  other  times  not  fraudu- 

lent, while  in  a  moral  aspect  it  would  be  fraudulent  in  all 
such  cases.     The  distinction  drawn  in  ordinary  language 
between   deceive   and  defraud  serves  to  illustrate,  in  some 
degree,  the  difference  between  moral  and  legal  fraud.     Any 
adequate  definition  of  fraud  in  law  which  will  distinguish 
the  character  of  actions  considered  simply  in  themselves  is 
an  impossibility.    This  fact  has  been  so  generally  recognized 
by  the  courts  that  tlie  attempt  to  frame  such  a  definition 
has  been  pronounced  contrary  to  the  policy  of  the  law.     It 
is  none  the  less  true,  however,  that  there    are   numerous 
classes  of  actions  whose  tendency  to  impair  legal  rights  is 
so  uniform  and  natural  that  they  may  be  generally  pro- 

nounced fraudulent  when  considered  simply  in  themselves. 
But  these  can  be  more  .advantageously  enumerated  than  de- 

fined.    Another  chai'acteristic  of  acts  deemed  fraudulent  in 
law  is  an  intent,  either  actual  or  presumed,  to  occasion  harm 
or  damage  to   another.     The  principle  is  the  same  as  in 
morals — that  a  wrongful  purpose  is  necessary  to  render  a 
deceptive  act  culpable.     In  a  large  class  of  cases,  however, 
a  fraudulent  intent  is  presumed  from  the  nature  of  the 
transaction.      Hence    arises  the  doctrine  of    constructive 

fraud,  to  be  hereafter  noticed.     Actual  fraud,  on  the  con- 
trary, consists  in  intentional  deception,  artifice,  or  conceal- 
ment, with  the  view  or  expectation  that  a  person  will  be 

misled,  and  the  actual  misleading  him  to  his  injury.     Both 
actual  fraud  and  constructive  fraud  are,  with  but  few  ex- 

ceptions, within  the  cognizance  of  courts  either  of  law  or 
courts  of  equity  under  the  division  of  jurisdiction  which 
exists  in  the  English  and  American  systems  of  jurispru- 

dence.    (See  Common  Law,  Equity.)     The  chief  exception 
to  equity  jurisdiction  in  questions  of  fraud  is  in  relation  to 
wills.     Wills  of  personal  estate  are  considered  in  probate  or 
surrogate  courts — those  of  real  property  in  the  common-law 
tribunals.     But  the  general  jurisdiction  of  equity  over  the 
subject  of  fraud  is  very  comprehensive,  and  cases  of  con- 

structive fraud  particularly  are  much  more  commonly  con- 
sidered in  equity  than  at  law.     The  legal  remedy  consists 

merely  of  an  award  of  damages  to  the  injured  party,  while 
the  modes  of  equitalih^  relief,  which  admit  the  setting  aside 
of  a  fraudulent  transaction  or  the  enforcement  of  the  spe- 

cific performance  of  an  agreement,  are  oftentimes  much 
more  beneficial  and  desirable.     It  has  been  said  that  equity 
would  presume  the  existence  of  fraud  upon  slighter  evi- 

dence than  would  be  i-equired  in  courts  of  law,  but  this  as- 
sertion is  h,irdly  sustainable.     Tlie  more  extensive  jurisdic- 

tion of  equity  in  cases  of  fraud  is  to  be  attributed  especially 
to  the  superiority  of  its  remedial  processes.     It  will  there- 

fore be  most  ex[)eilieiit  in  the  further  consideration  of  this 
subject  to  state  only  the  body  of   principles   which    have 

been  established  in  equity,  since  they  not  only  include  those 
maintained  at  law,  but  are  still  more  extensive  in  scope. 

I.  Ai-fiuil  Frond. — Cases  of  this  kind  may  be  divided  into 
two  ])rincipal  classes.  The  first  class  includes  thos('  forms 
of  fraud  which  occur  between  parties  who  are  under  no 
legal  incap!u;ity,  and  who  are  in  no  mutual,  confidential,  or 
fiduciary  relations  with  each  other.  The  second  class  of 
frauds  embraces  those  whose  origin  is  chiefly  attributable 
to  the  mental  infirmity  or  legal  disability  of  the  persons  in- 

jured, by  reason  of  which  imposition  and  deception  may  bo 
more  readily  practiced  than  is  usually  possible. 

1.  In  the  first  class  of  cases  it  is  only  necessary  to  have 
regard  to  the  conduct  of  those  committing  the  fraud  and 
the  nature  of  the  transaction  in  which  it  occurs,  without 
reference  to  the  peculiar  condition  of  those  injured.  The 
fraud  perpetrated  may  be  either,  as  it  is  termed  in  Latin 
phrase,  suggestio  falsi,  the  statement  of  an  untruth,  an 
open  misrepresentation,  or  suppressio  veri,  concealment  or 

suppression  of  the  truth. 
((/)  Saygeatio  Falsi. — There  are  various  elements  neces- 

sary in  an  actual  misrepresentation  in  order  that  it  may 
furnisli  a  ground  of  action.     (1)  The  falsity  of  the  state- 

ment must   be  known  to  the  party  making  it,  or  else  he 
must   be  justly  chargeable  with  the    possession   of    such 
knowledge.     It  he  is  ijcrfectly  honest   in  his  belief  of  the 
truth  of  his  representation,  and  is  guilty  of  no  imprudence 
or  negligence  in  making  the  statement,  he  is  not  answer- 

able for  any  injurious  consequences  that  may  result  on  the 
theory  of  fraud,  though  the  transaction  mav  perhaps  be  set 
aside  on  the  ground  of   mistake.     (See   jfisTAKE.)     If  his 
conviction  was  formed  upon  evidence  sufiicient  to  satisfy  a 
reasonable  mind,  he  would  be  justified  in  asserting  as  a  fact 
what  he  properly  deemed  to  be  such.     But  if,  while  aware 
that  his  opinion  is  founded  upon  mere  rumor,  conjecture,  or 
trivial  testimony,  he  states  it  as  matter  of  positive  knowl- 

edge on  his  part,  in  order  to  induce  others  to  act  upon  the 
faith  of  it,  or  with  good  reason  to  suppose  that  they  will  so 
act,  he  is  deemed  as  culpable  in  law  as  if  he  actually  knew 
that  he  was  giving  erroneous  information.     The  statement, 
under  such  circumstances,  of  what  one  does  not  know  to  be 
true  is  said  to  be  as  unjustifiable  as  the  statement  of  wliat 
one   actually  knows  to  be  false.     In   like   manner,  if  the 
means  of  information  are  peculiarly  accessible  to  the  person 

making  the  representation,  and   he  is  aware   that  his  as- 
sertion will  be  acted  upon,  his  failure  to  acquire  the  neces- 

sary information  may  constitute  a  fraud.     (2)  The  statement 

must  be  made  with  intent  to  influence  some  person's  action,  or 
upon  the  understanding  or  reasonable  belief  that  such  a  result 
is  likely  to  ensue.     In  cases  of  this  latter  kind  the  nature  of 
the  concomitant  circumstances  would  be  sufficient  evidence 
of   fraudulent  intent.     If  erroneous  assertions   be   simply 
made  in  casual  conversation  as  matter  of  gossip  or  common 
interest,  or  it  they  be  stated  merely  as  opinions,  or  if  no 
transactions  are  contemplated   or  known   which  could  be 
affected  by  confidence  in  the  statements,  any  resulting  de- 

ception and  loss  constitutes  no  legal  injury.     (8)  The  mis- 
representation must  be  as  to  sovae  material  fact  constituting 

an  inducement  to  the  act  or  omission  of  the  other  party. 
The  test  of  materiality  is  whether,  if  the  party  ha<l  known 
the  truth,  he  would   have  engaged   in  the  transaction  by 
which  loss  was  sustained.    (4)  The  person  to  whom  the  mis- 

representation was  made  must  rely  upon  it  as  a  motive  to 
his  action,  and   must  be  justified   in  such  reliance  upon 

grounds  of  ordinary  prudence  and   caution.     If,  notwith- 
standing the  false  statements,  the  person  to  whom  they  are 

made  relies  entirely  upon  his  own  judgment  and  sagacity, 
he   will   not   l)e  permitted  to  maintain  an  action  on  the 

ground  that  he  was  deceived,  and  sustained  injury  in  conse- 
quence.    When  persons  deal  at  "  arms'   length,"  as  it  is termed,  there  is  no  room  for  one  to  allege  deceit  against  the 

other.     Moreover,  if  reliance  upon  the  false  representations 
were  an  act  of  folly,  such  as  no  sensible  man  would  have 
been  guilty  of,  the  courts  will  afford  no  relief.     If  the  fact 
which  is  misstated  is  plainly  within  observation,  and  one 
acts  upon  faith  in  the  falsehood,  rejecting  the  evidence  of 
his  own  senses,  his  injury  is  the  result  of  his  own  wrong, 
and  not  of  another's.     But  if  some  examination  be  neces- 

sary to  detect  the  error,  and  the  party  to  whom  the  repre- 
sentation is  made  acts  with  ordinary  prudence,  confidence 

in  the  representation  will  not  be  unreasonable,  and  the  de- 
ceiver will   be   responsible.     Jloreover,   if   mere   belief   be 

stated  as  belief,  opinion  as  opinion,  or  supposition  as  sup- 
position, no  person  is  justified  in  acting  upon  it  as  if  it  were 

an  expression  of  actual  truth,  and  it  he  does  must  suffer  the 
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consequcnei's.  So  if  ii  in-rson  knows  a  i-cpivsentation  iiunle 
to  liiiii  to  be  fiilsi'.  such  Uiiowledgc  will  prevent  any  allega- 

tion on  lii.s  part  of  fraudulent  deception.  (5)  The  party  de- 
ceived must  have  sustained  an  injury.  Wrone;  without  loss 

no  more  gives  a  cause  of  action  than  loss  without  wi'ong. 
Kraud  an(i  damage  must  coexist  as  cause  and  ctlect.  This 
rule  is,  however,  more  formal  than  substantial,  as  injury 
may  bo  presumed  so  far  at  least  as  to  entitle  one  to  nominal 
damages. 

(6)  iSiippressio  Vei-i. — A  concealment  of  the  truth,  by  rea^ 
son  of  which  injury  is  occasioned,  is  not  to  be  deemed 
fraudulent  mider  all  circumstances,  but  only  whore  a  person 
is  bound  in  conscience  and  duty  to  make  disclosure  in  order 
to  prevent  undue  advantage  being  taken  of  another.  If  a 
vendor  knows  that  there  are  latent  defects  in  his  goods,  of 
wliich  tlie  buyer  is  not  aware,  and  that  the  consummation 
of  the  intended  purchase  would  not  be  effected  were  it  not 
for  such  a  misunderstanding,  and  the  buyer  can  not  discover 
the  defects  by  ordinary  observation,  a  failure  to  remove  the 
delusion  is  equivalent  to  an  express  misrepresentation  ;  but 
if  no  confidence  is  reposed  in  the  person  making  the  con- 

cealment, the  other  party  preferring  to  trust  to  his  own 
judgment,  no  wrong  is  done  by  a  failure  to  reveal  a  secret 
source  of  mistake.  And  if  a  defect  be  patent  and  readily 
discoverable  upon  examination,  the  maxim  of  caveat  emptor 
will  apply,  and  a  seller  will  be  under  no  obligation  to  pro- 

tect a  purchaser  who  by  his  own  imprudence  fails  to  profit 
by  opportunities  of  discovery  within  his  reach.  There  are, 
moreover,  cases  in  which  a  delicate  sense  of  moral  duty 
would  prompt  to  disclosure,  while  no  similar  obligation 
would  be  imposed  in  law.  If,  for  instance,  a  man  knowing 

of  the  existence  of  a  valuable  mine  upon  another's  land,  of 
which  tlie  latter  was  ignorant,  should  buy  the  property 
without  mentioning  this  important  fact,  his  action  would  be 
deemed  justifiable.  The  same  view  would  be  taken  in  many 
forms  of  speculation  where  persons  enjoying  peculiar  facili- 

ties for  acquiring  information  about  the  value  of  jiroperty 
buy  or  sell  without  communicating  knowledge  which  would 
materially  modify  the  terms  of  the  negotiation.  In  con- 

tracts of  certain  kinds,  however,  the  fullest  information  and 
good  faith  is  requisite,  or  the  contract  will  be  invalid.  This 
is  true  in  cases  of  suretyship  and  insurance.  Dealings  be- 

tween parties  between  whom  fiduciary  relations  subsist 
must  also  be  marked  by  the  most  complete  confidence  and 
frankness.     For  fraudulent  warranties,  see  Warranty. 

2.  The  second  class  of  cases  of  actual  fraud  includes  de- 
ceptions rendered  possil)le  by  mental  infirmity  or  want  of 

ordinary  discretion  on  the  part  of  those  injured.  Persons 
under  such  disability  are  incapable  of  giving  that  free  and 
rational  consent  which  is  necessary  to  render  their  acts  valid. 
The  mental  aberration  may  be  so  complete  as  entirely  to 
prevent  a  legal  transaction,  as  in  cases  of  lunacy,  idiocy, 
or  dementia,  or  there  may  be  only  such  a  degree  of  weakness 
of  intellect  that  undue  influence  may  be  more  or  less  readily 
exercised  by  designing  persons.  In  instances  of  this  latter 
kind  dealings  which  can  bo  proved  to  have  been  conducted 
with  entire  fairness  will  be  sustained,  but  they  will  be  sub- 

jected to  a  careful  scrutiny,  and  the  burden  of  proof  may 
be  cast  upon  the  person  profiting  by  the  transaction  to  show 
its  fairness.  For  similar  reasons,  if  there  be  such  a  degree 
of  drunkenness  as  to  utterly  deprive  a  person  of  his  reason 
and  understanding,  dealings  with  him  to  his  disadvantage 
will  be  deemed  fraudulent  unless  there  is  clear  evidence  to 
the  contrary.  Acts  of  infants  and  their  contracts,  except 
for  necessaries,  are  judged  voidable  on  account  of  their  lack 
of  reascmalile  discernment  and  discretion.  Similar  protec- 

tion is  afforded  to  persons  under  duress  or  in  such  extreme, 
necessity  that  undue  advantage  is  taken  of  them. 

II.  Constructive  Fraud. — The  peculiarity  of  this  is  that 
no  intent  to  defraud  necessarily  exists,  but  is  presuined  as 
an  inference  of  law.  Cases  under  this  head  may  be  divided 
into  three  classes.  The  first  includes  contracts  which  are 

deemed  fraudulent  as  contrary  to  public  policy  ;  the  second, 
injurious  acts  which  arise  from  some  peculiar  confidential  or 
fiduciary  relation  between  the  parties:  while  the  third  em- 

braces transactions  which  operate  substantially  as  frauds 
upon  the  rights  of  third  persons. 

1.  The  principal  varieties  of  contracts  invalid,  as  in  con- 
travention of  ]5ublic  policy,  are — (1)  Marriage-brokage  eon- 

tracts,  by  which  a  person  agrees  to  give  another  a  reward  if 
he  will  negotiate  a  marriage  for  him.  Jloney  paid  on  such 
a  contract  may  be  recovered.  (2)  Rewards  promised  for 
influencing  another  person  to  make  a  will  in  a  particular 
manner.     (3)  Contracts  in  general  restraint  of  marriage,  be- 

cause they  are  detrimental  to  the  genera!  welfare  of  society, 
which  is  promoted  by  suitable  marri«g(!S.  The  restraint  is 
"  general  "  when  a  person  is  Ijound  not  to  marry  at  all,  or  to 
marry  nobody  except  a  particular  jjcrson  who  is  undi;r  no 
corresponding  obligation.  (4)  Contracts  in  general  restraint 
of  trade,  as  tending  to  promote  monopolies  an<l  discourage 
l)usiness  industry  and  enterprise.  (3)  \  arious  other  contracts 
founded  upon  violations  of  public  trust  and  confidence,  as 
e.  g.  agreements  to  procure  the  passage  of  legislative  acts  by 
unjustifiable  means,  contracts  for  the  buying  and  selling  of 
public  offices,  agreements  for  the  composition  of  a  felony, 
wager  contracts,  usurious  contracts,  etc.  In  like  manner, 
contracts  founded  upon  corrupt  considerations  or  moral  tur- 

pitude are  void.  Of  this  sort  are  all  agreements  given  to 
jirocure  the  commission  of  a  [lublic  crime,  or  the  omission  of 
a  j)ul)lie  duty,  or  an  offense  against  chastity. 

3.  In  cases  of  constructive  fraud  arising  from  some  con- 
fidential or  fiduciary  relation  between  the  parties  the  peculiar 

nature  of  the  wrong  lies  in  its  being  an  abuse  of  confidence 
lawfully  reposed.  Oftentimes  there  is  some  actual  deceit  or 
imposition  practiced,  but  this  is  not  necessary  in  order  that 
the  transaction  may  be  invalidated.  A  wrongful  intent  may 
be  presumed  from  the  want  of  that  perfect  openness  and 
fairness  which  the  relation  demands.  The  relations  of  the 

parties  may  be  of  various  kinds:  (1)  Parent  and  Child. — 
Conveyances  by  children  to  parents  are  subjected  to  careful 
scrutiny  on  account  of  the  danger  that  they  may  have  been 
procured  by  an  undue  exercise  of  parental  authority.  Even 
after  a  child  has  attained  his  majority,  the  presumption  is 
that  parental  influence  continues  for  at  least  some  short 

period,  and  mutual  dealings  to  the  child's  detriment  must  be 
liroved  to  have  been  attended  with  the  utmost  good  faith  or 
they  will  not  be  sustained.  (2)  Guardian  and  Ward. — A 
guardian  will  not  bo  permitted  to  reap  any  advantage  from 
dealings  with  his  ward  until  the  influence  which  his  position 
of  authority  gives  him  has  entirely  ceased.  A  settlement  or 
contract  favorable  to  the  guardian  immediately  after  the 
ward  reaches  his  majority  is  looked  u|ion  with  great  distrust. 
(See  Guardian.)  (3)  Aliorney  and  Client. — In  any  transac- 

tions to  which  this  relation  gives  rise  it  is  a  general  rule  that 
the  attorney  shall  not  gain  any  advantage  to  himself  at  the 
expense  of  his  client  beyond  the  amount  of  his  just  and  fair 

professional  compensation.  (4)  Pltysician  and  Patient. — 
Similar  principles  prevail  in  reference  to  this  special  rela- 

tion. (5)  Trustee  and  Cestui  que  trust. — A  trustee  is  bound 
not  to  place  himself  in  any  position  antagonistic  to  the  ful- 

fillment of  the  duties  of  his  trust,  and  can  derive  no  personal 
benefit  to  himself  in  the  discharge  of  such  duties.  A  pur- 

chase by  a  trustee  from  his  cestui  que  trust,  even  tliough  it 
can  not  be  proved  to  be  unfair,  may  be  set  aside  at  the 

latter's  desire.  It  is  thought  wise  to  disable  him  from  deal- 
ing with  the  beneficiary  iii  order  that  he  may  be  under  no 

temptation  to  profit  by  a  breach  of  trust.  (6)  Other  fiduci- 
ary relations,  as  between  principal  and  agent,  partners, 

creditor  and  surety,  etc.,  arc  governed  by  similar  principles. 

3.  Transactions"  cleemed  fraudulent  because  they  unwar- 
rantably compromit  the  rights  and  interests  of  third  parties 

afford  ground  for  equitable  relief  on  account  of  their  perni- 
cious tendency,  although  the  persons  immediately  concerned 

may  have  acted  freely  and  willingly.  But  the  third  persons 
who  are  injured  must  stand  in  some  peculiar  relation  with 
one  of  the  immediate  parties  to  the  transaction,  and  the  in- 

jury must  bo  dependent  upon  this  relation.  There  are 
several  classes  of  cases  to  which  this  doctrine  is  applicable. 

(1)  Relief  will  be  granted  in  what  are  called  catching  bar- 
gains with  heirs  or  expectants  during  the  life  of  their  par- 

ents or  other  ancestors.  By  bargains  of  this  kind  are  meant 
agreements  to  purchase  the  expected  interest  tor  a  present 
sum,  and  by  such  transactions,  of  which  the  ancestor  is 

ignorant.  he"is  deceived  into  leaving  his  property  to  other 
persons  than  those  to  whom  he  believed  it  would  pass.  Sales 
of  expectancies  are,  in  general,  only  made  by  those  who  are 

improvident  and  necessitous,  and  will  never  be  sustained  un- 
less the  purchaser  can  estabhsh  that  there  was  no  fraud,  but 

that  a  fair  and  adequate  consideration  was  given.  Upon  the 

same  principle,  jjost-obit  bonds  given  by  heirs  and  expect- ants are  set  aside.  These  are  securities  promising,  for  a 

present  loan,  to  pay  a  larger  sum,  exceeding  the  legal  rate 

of  interest,  upon  the  death  of  the  person  from  whom  the  ex- 
pectancy is  to  be  received.  (2)  Conveyances  to  defraud  a 

party  to  a  marriage  are  constnictive  frauds,  as  it  either 
party  to  a  marriage  contract  should  enter  into  an  agreement 
with  a  third  person  by  which  the  other  party  would  be  de- 

frauded of  reasonable' expectations.     (3)  Conveyances  to  de- 
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fraud  c-reditors  and  |)urfhascrs  an-  of  tlie  saiiio  cliaracter. 
These  are  considered  under  the  head  of  Fraudulent  Cqn- 
VEYANCK. 

Only  an  enumeration  of  tlie  more  important  classes  of 
fraudulent  devices  can  be  attempted.  Fra\ids,  lus  has  been 

said,  lire  infinitrdy  various.  But  tliis  f;;eneral  ri'mime  of  the 
leadint;  principles  appertaining  to  the  subject  shows  that  the 
jurisdiction  of  the  courts  in  cases  of  this  nature  is  very  com- 

prehensive and  very  salutary.  The  advanced  and  enlight- 
ened doctrines  of  equity  are  in  furtherance  of  the  highest 

practicable  standard  of  morality  which  human  tribunals  can 
be  deemed  cai)able  of  adequately  entorcing. 

T.  W.  DWIGHT. 

Frauds,  Statute  <»f:  a  celebrated  statute,  (u-iginally  en- 
acted in  Knglaiul  in  the  reign  of  Charles  II.  (1677),  for  the 

]irevention  of  frauds  and  perjuries,  requiring  the  use  of  writ- 
ten instruments  in  many  classes  of  contracts  and  in  the 

various  modes  of  transfer  of  different  interests  in  property. 
The  imperfection  and  danger  of  oral  testimony  as  an  ade- 
<piate  means  of  proof  of  the  nature  of  past  transactions,  es- 

pecially when  valuable  interests  are  at  stake,  renders  this 
statute  one  of  the  most  salutary  measures  of  legislation  in 
English  jurisprudence,  and  its  importance  has  been  so  fully 
recognized  in  the  U.  S.  that  it  has  been  substantially  re- 
enacted  in  nearly  every  State,  and  in  some  of  them  its  pro- 

visions have  been  made  still  more  comprehensive  atid  strin- 
gent. The  difficulty  of  ascertaining  the  exact  nature  of 

■certain  agreements  into  which  parties  have  entered,  if  de- 
pendence were  to  be  placed  chiefly  or  entirely  upon  the 

vague  and  unsatisfactory  remembrance  of  witnesses,  would 
jirove  a  very  serious  interference  with  the  proper  administra- 

tion of  justice,  and  would  afford  an  opportunity  and  a  pow- 
erful temptation  to  un]irinci]5led  men  to  fabricate  evidence 

in  the  furtherance  of  fraudulent  designs.  The  chances  of 
detection  would  be  too  meager  to  he  of  any  ])ractical  value. 
Where  discrepancies  in  testimony  can  be  attributed  to  a 
natural  forgetfulness,  rather  than  to  any  wrongful  intent, 
discrimination  between  honest  and  di.shonest  claims  becomes 

well-nigh  impossible.  Moreover,  a  very  slight  change  in  the 
terms  of  a  stipulation  has  oftentimes  a  serious  influence 
upon  the  interests  of  those  whose  rights  are  in  controversy, 
and  witnesses  with  every  intention  to  be  accvirate  would 
unavoidably  ditfer  in  their  accounts  of  the  same  occurrence. 
Writing  exhibits  the  precise  nature  of  an  agreement,  un- 

affected by  the  contrariety  of  testimony,  or  by  the  mental 
I'eservations  of  the  parties  concerned.  Written  documents, 
moreover,  remain  as  a  perpetual  memorial  of  the  events 
which  they  record,  while  the  removal  of  witnesses  by  death 
would  not  unfrequeutly  render  it  impossible  to  secure  the 
requisite  oral  testimony  if  this  alone  were  necessary  to  be 

introduced..  The  adequate  protection  of  private  rights,  thei'e- 
fore,  and  the  furtherance  of  the  remedial  operations  of  the 
courts  render  the  requirement  of  written  evidence  in  many 
cases  a  necessity. 

The  scope  of  the  statute  is  very  comprehensive.  It 
includes  within  its  provisions  the  subject-matter  of  a  va- 

riety of  contracts,  and  also  transfers  of  land  by  way  of  de- 
vise. Certain  sections  require  writing  in  the  creation,  as- 

signment, or  surrender  of  leases ;  others  apply  to  devises ; 
others  to  declarations  and  assignments  of  trusts  (but  these 
will  lie  considered  more  conveniently  under  the  specific  top- 

ics Lease.  Will,  and  Trusts,  to  whicli  reference  may  be 
made).  The  sections  which  it  will  be  most  desirable  to  ex- 

amine in  this  connection  are  those  which  most  particularly 
atfect  the  law  of  ordinary  contracts.  These  are  the  fourth 
juid  the  seventeenth  of  the  original  English  statute.  By 

the  fourth  section  it  is  provided  that  "no  action  shall  be 
Ijriiught  (1)  whereby  to  charge  any  executor  or  administrator 
upon  any  si>ecial  promise  to  answer  damages  out  of  his  own 
estate;  (3)  or  whereby  to  charge  the  defendant  upon  any 
special  promise  to  answer  for  the  debt,  default,  or  miscar- 

riage of  another  person ;  (3)  or  to  charge  any  person  upon 
jiny  agreement  made  u[ion  consideration  of  marriage;  (4) 
or  u|)on  any  contract  for  the  sale  of  lands,  tenements,  or 
hereditaments,  or  any  interest  in  or  concerning  them  ;  (5) 
■or  upon  any  agreement  that  is  not  to  be  ]ierformed  within 
I  he  space  of  one  year  from  the  making  thereof;  unless  the 
agreement  upon  which  such  action  shall  be  brought,  or 
some  memorandum  or  note  thereof,  shall  be  in  writing  and 
signed  by  the  party  to  be  charged  therewith,  or  some  other 

person  thereunto  by  him  lawfully  authorized."  The  re- 
quirement of  signing  which  the  statute  imposes  issufliciently 

complied  with  if  the  name  be  written  in  airy  part  of  the  in- 

strument for  the  purpose  of  authenticating  it.  In  some  of 
the  American  States,  however,  the  language  of  the  statute  is 

not  "  signed,"  but  "  subscribed  "  ;  and  this  renders  it  neces- 
sary that  the  signature  be  at  the  end  of  the  writing.  The 

form  of  the  in.strument  is  immaterial.  The  object  is  to  se- 
cure correct  and  adequate  documentary  evidence  of  the  in- 
tent and  agreement  of  the  parties;  and  it  is  tlierefore  suf- 

licicnt  if  the  stipulations  which  are  concurred  in  are  em- 
bodied ill  separate  letters  or  in  distinct  instruments,  pro- 

vided the  contents  of  each  have  so  intimate  a  connection 
with,  and  so  evident  a  reference  to,  the  matter  contained  in 
the  others  that  the  entire  contract  is  manifestly  ascertain- 

able only  from  a  comparison  of  all  the  writings.  But  the 
whole  agreement  must  be  deducilile  from  the  connected  Ln- 
strunients,  without  its  being  necessary  to  supplement  them 
by  iiarol  declarations. 

The  statement  of  the  consideration  of  the  contract  is  re- 
quired in  England  and  some  of  the  States,  but  in  others 

the  consideration  may  be  proved  by  extraneous  evidence. 
The  statute,  it  will  be  noticed,  provides  that  the  signature 
of  a  properly  authorized  agent  will  be  equally  valid  with 
that  of  the  [larty  actually  interested.  Such  authority  may 
be  given  eilficr  orally  or  by  writing,  provided  the  act  to  be 
done  does  not  require  the  execution  of  a  deed  or  other  con- 

veyance. Where  the  conveyance  must  be  under  seal,  so 
must  the  authority  be.  A  single  person  may  act  as  agent 
for  both  jjarfies  to  the  contract,  as.  for  instance,  an  auc- 

tioneer, or  broker,  whose  signature  will  be  binding  upon 
either  vendor  or  jiurchaser.  The  signature  to  the  instru- 

ment may  be  written  either  in  ink  oi'  in  pencil,  or  will  be 
sufficient  if  jirinted,  if  this  mode  of  authentication  is  usually 
adopted  by  the  person  to  be  charged  or  is  sufficiently  au- 

thorized by  him. 
Under  the  first  clause  of  the  section  it  has  been  decided 

that  if  an  executor  or  administrator  give  bonds  for  the 
faithful  discharge  of  his  duty,  a  subsequent  promise  to  pay 
a  debt  of  the  testator  will  be  construed  as  charging  the  as- 

sets derived  from  tlie  testator's  estate,  and  not  the  repre- 
sentative's own  property,  so  that  no  writing  will  be  neces- 

sary. A  promise  made  by  an  administrator  before  letters 
of  administration  are  issued  to  him  from  which  he  derives 
his  authority  is  also  not  within  the  requirement  of  the 

statute.  The  second  clause,  applying  to  promises  "  to 
answer  for  the  debt,  default,  or  miscarriage  of  another," 
necessitates  the  use  of  writing  in  all  contracts  of  guaranty. 
(For  the  rules  upon  tliis  subject  see  Guaranty.)  The  third 

clause,  referring  to  "  promises  made  in  consideration  of  mar- 
riage," is  held  to  apply  to  promises  of  settlement,  advance- 

ment, or  other  provision  in  anticipation  of  marriage,  but 
not  to  promises  to  marry,  which  may  therefore  be  made 
orally,  unless  they  fall  within  the  fifth  clause,  referred  to 
below.  The  written  jiroraise,  to  be  enforceable,  must  be  ef- 

fectually operative  in  inducing  the  claimant  under  it  to 
enter  into  the  marriage  contract.  Hence  when  a  father 
made  a  written  promise  of  advancement  to  his  daughter  in 
case  she  was  married  to  a  particular  person,  but  the  in- 

tended husband  did  not  know  of  the  promise,  nor  act  upon 
the  faith  of  it  in  marrying  her,  he  was  not  allowed  to  en- 

force the  promise.  The  fourth  clause,  concerning  contracts 
for  the  sale  of  real  estate  or  any  interest  therein,  does  not 
require  writing  in  the  sale  of  crops  or  annual  industrial 
products.  If.  however,  the  sale  is  of  standing  trees  or  prod- 

ucts not  the  result  of  annual  cultivation,  the  better  opinion 
is  that  the  case  falls  within  the  statute.  When  both  land 

and  its  products  are  sold  to  the  same  individual,  the  entire 
contract  must  be  in  writing.  A  mere  license  to  use  land 
does  not  create  any  legal  interest  in  the  property,  and  need 
not  be  written  to  be  valid,  though  in  such  case  it  is  in  gen- 

eral revocable  at  will.  The  fifth  clause  relates  to  "agree- 
ments that  are  not  to  be  performed  within  the  space  of  one 

year  from  the  making  thereof."  Under  this  provision  it  is 
not  necessary  that  an  oral  agreement  be  actually  fulfilled 
within  the  limits  of  a  year  from  the  time  when  it  was  made 
in  order  to  be  sustainable,  liut  only  that  it  be  capable  of 
fulfillment  within  that  period  in  the  contemplation  of  the 
parties  wdien  they  enter  into  the  stipulations.  The  actual 
result  may  show  that  the  anticipations  were  unrealized,  but 
the  validity  of  the  engagement,  though  it  be  unwritten,  is 
in  nowise  impaired. 

The  other  section  of  the  statute  which  especially  relates 

to  ordinary  contracts — viz.,  the  seventeenth — provides  that 
"  no  contracts  for  the  sale  of  any  goods,  wares,  or  mer- 

chandise for  the  price  of  .£10  sterling  or  upward,  shall  be 
allowed  to  be  good  except  the  buyer  shall  accept  part  of 
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the  gooils  so  sold,  and  actually  receive  the  same,  or  give 
soinetliiug  ill  earnest  to  bind  the  barpiin  or  in  part  pay- 

ment, or  that  some  note  or  memorandum  in  writing  of  the 
said  bar),cain  be  made  and  signed  by  the  parties  to  be 
charged  by  such  contract,  or  their  agents  thereunto  lawfully 
authnrizetl."  In  the  statutes  of  the  American  Slates  the 
jirincipal  alteration  made  in  these  terms  is  by  the  specifica- 

tion of  a  diiferent  sum  of  money.  The  sum  generally  estab- 
lished is  fifty  dollars,  but  in  some  of  the  States  it  is  thirty 

dollars  or  forty  dollars.  This  section  is  distinguished  from 
any  others  contained  in  the  statute  by  authorizing  various 
modes  of  giving  validity  to  contracts  besides  the  single 
method  of  writing.  This  diversity  is  established  on  ac- 

count of  the  comparatively  greater  frequency  with  which 
contracts  for  the  sale  of  goods  are  made,  and  on  account 
of  the  great  inconvenience  that  would  ensue  if  formal  and 
precise  agreements  were  always  necessary  to  be  prepared 
to  effectuate  such  ordinary  transfers.  There  is,  however, 
this  disadvantage — that  by  dispensing  with  the  requirement 
of  writing  in  every  case  the  difficulty  of  proving  the  terms 
of  many  contracts  is  much  increased;  but  the  greater  fa- 

cility with  which  business  operations  may  be  conducted  is 
deemed  amply  compensatory  for  this  defect.  The  first 
mode  mentioned  by  which  the  sale  may  be  ren(\ered  valid 
is  by  delivery  and  acceptance  of  the  goods.  Both  these 
prerequisites  are  absolutely  essential  in  the  absence  of 
writing  or  part  payment.  A  mere  expression  of  final 
agreement  to  the  terms  of  the  sale  of  specific  chattels 
is  not,  as  in  ordinary  transactions  of  the  kind,  sufficient 
to  impose  a  liability  upon  the  purchaser.  The  delivery  may 
be  either  actual  or  constructive.  Constructive  delivery  oc- 

curs when  means  of  readily  taking  possession  of  the  goods 
are  given  to  the  purchaser,  which  he  may  exercise  in  ex- 

clusion of  the  vendor's  claim.  Thus  the  delivery  of  a  key 
giving  access  to  a  warehouse  in  which  the  merchandise  is 
deposited  is  equivalent  to  a  complete  transfer  of  possession. 
The  same  purpose  is  accomplished  l)y  giving  an  order  upon 
a  bailee  of  the  goods,  which  the  bailee  accepts.  The  de- 

livery of  an  integral  part  of  the  articles  sold  is  virtually  a 
delivery  of  the  whole.  Acceptance  on  the  part  of  tlie 
buyer  must  be  manifested  by  a  suitable  act.  It  is  thought 
by  some  that  there  are  two  acceptances — one.  to  satisfy  the 
statute  of  frauds ;  the  other,  to  preclude  the  purchaser 
from  objecting  that  the  goods  did  not  correspond  with  the 
statute.  Accordingly,  the  former  acceptance  might  have 
been  made,  while  the  purchaser  might  be  still  able  to  re- 

turn the  goods,  on  the  special  ground  that  they  did  not  com- 
ply with  the  contract.  As  a  second  method  of  binding 

the  bargain,  earnest  may  be  given.  Earnest  is  a  token  or 
pledge  passing  between  the  parties  by  way  of  evidence  or 
ratification  of  the  sale.  The  article  given  must  have  some 
appreciable  value,  even  though  this  be  cjuite  insignificant. 
A  chip  or  pebble  would  be  inadequate,  while  a  cent  or  a 
ring  would  suffice.  The  effect  of  earnest  is  to  impose  upon 
the  seller  an  obligation  to  retain  the  goods  subject  to  the 
demand  of  the  purchaser;  but  the  latter  must  pay  the  pur- 

chase-money upon  obtaining  delivery.  The  giving  of  ear- 
nest was  a  common  practice  in  the  early  history  of  English 

law,  but  it  has  now  fallen  into  general  desuetude.  Thirdly, 
part  payment  may  be  made.  This  has  the  same  effect  as 
the  giving  of  earnest.  There  must  be  an  actual  transfer 
of  a  portion  of  the  price  agreed  upon,  since  the  liquidation 
of  a  former  debt  as  a  part  of  the  consideration  for  the  sale 
will  not  be  sufficient.  Fourthly,  the  agreement  or  some  note 
or  memorandum  thereof  must  be  in  writing.  The  prin- 

ciples applying  when  this  mode  of  authenticating  the  con- 
tract is  adopted  have  been  already  considered. 

It  has  been  much  questioned  whether  executory  con- 
tracts for  the  sale  of  goods  which  were  not  in  existence  in 

the  form  contemplated  by  the  parties  at  the  time  when  the 
agreement  was  made  are  within  the  statute  of  frauds.  It 
is  now,  however,  generally  settled,  contrary  to  the  rule 
formerly  prevailing,  that  such  contracts,  if  they  have  ref- 

erence substantially  to  a  sale  of  chattels,  even  though  these 
must  necessarily  be  fabricated  out  of  certain  materials 
before  delivery  can  be  made,  are  within  the  statute,  and 
must  consequently  be  in  writing.  But  if  the  contract  is 
essentially  for  the  performance  of  work  and  labor  about 
certain  chattels,  the  requirements  of  the  statute  have  no 
application. 

Courts  of  equity,  as  well  as  courts  of  law,  are  bound  to 
comply  with  and  enforce  the  provisions  of  the  statute  of 
frauds.  But  where  strict  compliance  would  produce  hard- 

ship and   injustice,  as  sometimes   proves  to   be   the  case. 

courts  of  equity  have  power  to  grant  special  relief,  even 
though  the  precise  letter  of  the  law  be  violated.  Thus  if 
a  contract  which  ought  (o  liave  been  in  writing  is  fully  set 
forth  in  the  bill  of  the  plaintiff  in  e()uity,  and  is  confessed 

by  the  answer  of  the  defendant,  it  will  "be  enforced,  since there  can  be  no  danger  of  the  commission  of  fraud,  and 
the  defendant  may  be  deemed  to  have  waived  his  right  of 
defense  under  the  statute  by  failing  to  urge  it.  If,  how- 

ever, he  adduces  and  maintains  such  a  defense,  it  will  be 

effectual  to  protect  him  against  the  jilaintiff's  claim.  In 
like  manner,  specific  performance  of  an  oral  contracit  will 
be  decreed  if  it  has  been  partly  carried  into  execution. 
This  principle  is  established  because  a  different  rule  would 
enable  fraudulent  designs  to  be  consummated,  which  it  was 
the  design  of  the  statute  to  prohibit.  But  the  jiart  per- 

formance must  be  something  more  than  tlie  part  ]iaynieiit 
of  the  price.  Moreover,  the  act  must  be  done  solely  with  a 
view  to  the  performance  of  the  agreement.  An  illustration 
of  such  a  part  performance  would  be  the  act  of  making  im- 

provements upon  land  by  a  purchaser  in  pursuance  of  an 
oral  contract  for  its  purchase.  A  still  furtlier  exception  to 
the  statute  is  where  an  agreement  is  intended  by  the  parties 
to  be  reduced  to  writing  in  the  ap|iro|iriate  manner,  but 
this  is  prevented  by  the  fraud  or  cunning  shrewdness  of  one 
of  the  parties.  Equity  follows  the  spirit  of  the  statute  by 
preventing  the  commission  of  fraud  wherever  it  is  possible. 
See  Specific  Peefobmanxe.  T.  W.  Dwight. 

Fraudulent  Conveyance:  a  conveyance  the  object,  ten- 
dency, or  effect  of  which  is  to  defraud  another  not  a  party 

to  such  conveyance,  or  the  intent  of  which  is  to  avoid  some 
debt  or  duty  due  by  or  incumbent  on  the  party  making  it. 
Such  conveyances  are  declared  invalid  by  two  famous  Eng- 

lish statutes,  which  have  been  re-enacted  throughout  the 
U.  S.  with  substantially  the  same  provisions.  I5y  one  of 
these,  passed  in  the  thirteenth  year  of  the  reign  of  Queen 
Elizabeth  (1571),  and  commonly  referred  to  as  the  statute 
13  Eliz.,  ch.  5,  all  fraudulent  conveyances,  gifts,  or  aliena- 

tions of  lands  or  goods  whereby  cn-diforx  might  be  in  any 
wise  disturbed,  hindered,  delayed,  or  defrauded  of  their 
just  rights,  are  rendered  utterly  void  ;  but  the  act  does  not 
extend  to  any  estate  or  interest  in  lands  on  t/ood  considera- 

tion, and  bona  fide  conveyed  to  any  person  not  having  no- 
tice of  such  fraud. 

The  points  deserving  particidar  attention  in  the  provisions 
of  this  act  are  that  it  applies  to  chattels  as  well  as  to 
lands;  that  it  protects  only  the  interests  of  defrauded  cred- 

itors: and  that  the  exception  refers  only  to  lands  conveyed 

upon  "  good  consideration  "  atid  to  a  "  bona  fide  "  grantee. 
Both  these  latter  characteristics  are  necessary  to  the  con- 

veyance to  render  it  not  fraudulent,  and  if  there  were  only 

a  "  good  consideration  "  or  a  "  bona  fide  "  transfer,  the  privi- 
lege of  the  exception  would  not  be  available,  and  creditors 

might  impeach  and  overthrow  the  conveyance.  By  a  good 
consideration,  as  the  phrase  is  here  used,  is  intended  every 
kind  of  consideration  known  to  the  law,  whether  it  belong 

to  the  class  more  specifically  termed  "  good  "  or  meritorious 
considerations,  by  which  is  meant  motives  of  natural  affec- 

tion founded  on  relationship,  or  to  the  class  known  as  valu- 
able considerations,  which  include  every  mode  of  pecuniary 

return  for  a  promise  or  grant.  If.  therefore,  tliere  be  an  ac- 
tual fraudulent  intent  in  making  a  conveyance,  and  this  be 

known  to  the  grantee,  so  that  he  becomes  a  participant  in 
the  wrong  committed,  it  is  immaterial,  as  regards  the  valid- 

ity of  the  conveyance,  that  there  was  an  adequate  considera- 
tion, even  of  a  pecuniary  nature.  The  fraud  would  be  fatal. 

But  if  the  purchaser  for  a  valuable  consideration  acted  in- 
nocently, under  the  influence  of  an  honest  belief  that  the 

conveyance  was  unobjectionable,  his  right  to  the  property 
would  be  superior  to  the  claims  of  creditors.  But  questions 
of  most  importance  and  difficulty  have  arisen  under  the 
statute  in  regard  to  the  effect  of  voluntary  conveyances,  by 
which  is  meant,  in  a  legal  sense,  those  which  are  intended 
as  mere  gifts  or  are  made  merely  upon  meritorious  consider- 

ations of  natural  love  and  affection.  The  principle  is  main- 
tained in  law,  as  well  as  in  the  sphere  of  morals,  that  "  a 

man  must  be  just  before  he  is  generous";  and  if  one  under a  burden  of  indebtedness  disposes  of  the  property,  which 
ought  to  be  used  in  satisfying  the  claims  of  his  creditors,  in 
gratuities  to  his  relatives  or  friends,  a  fraudulent  intent  is 
imputed  to  him  as  a  necessary  presumption,  without  the 
need  of  positive  proof.  But  if  the  property  transferred  were 

in  no  way  essential  to  the  maintenance  of  the  debtor's  full solvency,  the  conveyance  would,  according  to  the  prevailing 
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opinion,  be  sustained.  A  person,  for  instance,  raiglit  possess 
ample  means  to  diseliarge  all  his  obligations  after  bestowing 

a  portion  of  his  jiroperty  in  gifts  u|jon  othei-s,  anil  the  con- 
veyance would  then  be  deemed  valid,  as  involving  no  rea- 
sonable implication  of  dishonest  intention.  To  impose  any 

prohibition  upon  those  whose  debts  bear  but  a  small  pro- 
portion to  their  actual  resources,  preventing  them  from  dis- 

posing of  at  li^ast  a  part  of  the  surplus  in  voluntary  convey- 
ances if  they  so  desired,  wouhl  be  manifestly  unjust,  since 

the  rights  of  creditors  would  receive,  without  such  a  rule, 
full  and  adequate  protection,  to  which  alone  they  are  en- 

titled. It  has  been  decided  in  England  that  a  voluntary 
conveyance  is  not  fraudulent  unless  it  transfers  property 
which  might  be  taken  i:i  execution  for  the  payment^  of 
debts,  since  otherwise  creditors  receive  no  injury.  This 
doctrine  has  been  somewhat  controverted  in  the  U.  S., 

though  it  has  nevertheless  been  generally  sustained.  How- 
ever," if  the  law  of  the  State  permits  property  which  can not  be  taken  on  an  execution  to  be  seized  by  some  other 

process  for  the  pavment  of  debts,  it  would  be  a  fraud  upon 
creditors  to  withdraw  it  from  their  reach.  When  the  gra- 

tuitous dispositicm  of  pi-operty  is  injurious  to  sul)se()uent 
rather  than  antecedent  creditors,  the  presumption  of  a 
fraudulent  purpose  is  not  so  readily  entertained.  If  it  were 
proved  that  such  an  act  formed  a  part  of  a  preconceived 
scheme  to  incur  indebtedness  after  the  means  of  payment 
had  been  bestowed  npon  others,  the  eonveya:nce  would  justly 

be  invalidated.  But  in  the  absence  of  "such  evidence  no 
conclusion  could  be  fairly  drawn,  from  the  mere  circum- 

stance of  a  gift  to  a  wife,  child,  or  friend  which  was  not  at 
the  time  prejudicial  to  the  interests  of  any  other  persons, 
that  the  transfer  was  made  in  the  prosecntion  of  a  fraudu- 

lent purpose. 
The  second  statute  against  fraudulent  conveyances  is 

known  as  the  statute  27  Eliz.,  ch.  4,  enacted  in  1585.  It 
enacts  that  the  conveyance  of  any  interest  in  lands  for  the 
intent  and  purpose  to  defraud  and  deceive  subsequent  bona 
fide  purchasers  of  the  lands  for  a  good  consideration  shall 
be  utterly  void.  This  act  differs  from  the  previous  one  in 
applying  simply  to  lands,  and  in  protecting  the  interests  of 
purchasers  instead  of  creditors ;  but  it  contains  similar  pro- 

visions declaring  the  validity  of  any  previous  conveyance  if 

it  be  upon  valuable  consideration  and  to  a  bona  fide  pur- 
chaser. It  has  been  adjudged  in  England,  in  the  interpreta- 

tion of  this  statute,  that  if  the  previous  conveyance  be  vol- 
untary, it  is  void  as  to  a  subsequent  purchaser,  even  though 

he  hail  notice  before  he  received  his  deed  that  such  a  con- 
veyance had  been  made.  This  doctrine  has  been  generally 

rejected  in  the  courts  of  the  U.  S.  as  inequitable,  and  the 
principle  adopted  that  the  receipt  of  notice  gives  a  person 
intending  to  purchase  ample  opportunity  to  protect  his  own 
interests,  and  if  he  is  guilty  of  imprudence  in  accepting  the 
conveyance  he  ought  to  receive  no  assistance  from  the 
courts.  This,  seems  the  better  doctrine.  Under  both  stat- 

utes voluntary,  conveyances  are  never  set  aside  as  between 
th«  immediate  parties,  but  only  in  favor  of  creditors  or  pur- 

chasers. T.  W.  DWIGHT. 

Frauenbiirg',  frow>n-boorA-h  :  a  town  of  Prussia ;  prov- 
ince of  East  Prussia;  on  the  Frische  Haff;  42  miles  S.  W. 

of  Konigsberg  (see  map  of  German  Empire,  ref.  1-J).  It  is 
the  seat  of  the  Roman  Catliolic  Bishop  of  Ermeland,  and 
has  a  curious  cathedral  with  six  towers,  which  in  former 
times  served  at  once  as  a  fortress  and  as  a  water-work.  The 
machinery  intended  for  the  latter  purpose  and  contained  in 
one  of  the  towers  is  said  to  have  been  constructed  by  Coper- 

nicus, who  was  a  native  of  Prauenburg.     Pop.  (1890)  2,458. 

Fraiinhofer,  frown'ho-fer,  Joseph,  von:  mathematician; 
b.  at  Straubing.  Bavaria,  Mar.  6,  1787;  was  brought  up  to 

his  father's  tralle  as  a  glass-worker,  but  studied  optics,  as- tronomv.  and  m.ithemafics,  and  in  1806  became  a  director 
of  the  mathematical  institute  of  Munich.  In  1815  he  ob- 

served, measured,  and  described  with  admirable  fidelity  the 

dark  lines  of  the  solar  spectrum,  called  Fraunhofer's  lines, 
first  noticed  by  Wollaston  in  1803  (see  Spectroscope),  and 
in  1817  was  admitted  to  the  Academy  of  Sciences,  Munich. 
He  was  a  partner  in  the  manufactory  of  optical  apparatus 
at  Benedict- Beuren,  which  in  1810  was  removed  to  Munich. 

He  made  many  improvements  in  fine  glass-making,  in  diop- 
tric instruments,  and  in  the  machinery  for  the  manufacture 

and  finishing  of  lenses;  made  the  noble  refracting  telescope 
of  the  Dorpat  Observatory ;  in  1823  became  iirofessor  and 
director  of  the  Cabinet  of  Physics,  Munich.  U.  at  Munich, 
June  7,  1820. 

Friixiii.  or  i'aviiii,  fpfi  vi-in  :  a  fluorescent  glucoside 
(("lellisOio)  found  in  the  bark  of  the  common  ash-trce 
{Fra.eliius  excelsior),  in  the  horse-chestnut  with  uisculin, 
and  in  .some  other  barks.  It  is  s[jaringly  soluble  in  cold 
water.  Its  very  dilute  solution  exhiliits  by  daylight  a  beau- 

tiful blue-green  fluorescence.  Dilute  sulphuric  acid  eon- 
verts  it  into  fraxetin  and  glucose. 

Fraxinel'la :  the  Dictamnus  alhus,  an  aromatic  Euro- 
pean lierb  sometimes  raised  in  gardens.  It  abounds  in  vola- 

tile oil  to  such  an  extent  that  in  warm,  still  w^^ather  the  air 
becomes  charged  with  an  inflammable  vapor.  This  phe- 

nomenon is  best  shown  by  inclosing  the  plant  in  a  box  or 
Wardian  case.     The  plant  belongs  to  the  family  Rutacem. 

F ray. ssi nous,  fra'se"e'noo',  Denis  Antoine  Luc,  Count  de: 
prelate  and  author;  b.  of  humble  parentage  in  the  depart- 

ment of  A veyron,  France,  May  9,  1765;  d.  there  Dec.  12, 
1841.  He  was  educated  in  the  seminaries  of  Rodez  and  St.- 
Sulpice,  Paris,  and  was  ordaine<l  a  [iriest  in  1789.  From 
1804  his  "conferences"  in  the  Church  of  St.-Sulpice  began 
to  attract  general  attention,  but  on  account  of  his  open 

opposition  to  the  ecclesiastical  policy  of  Napoleon  his  lec- 
tures were  prohibited  in  1810,  and  next  year  he  retired  from 

Paris.  He  returned  with  the  restoration,  was  made  almoner 
to  Louis  XVIIL,  a  count  and  peer  of  France,  and  under 
Charles  X.  he  became  Minister  of  Ecclesiastical  Affairs. 
After  the  Revolution  he  retired  to  his  native  place.  He 

published,  in  1818,  Vrais  princij)es  de  VEglise  Galiicane 

and  ISur  V indifference  en  matiere  religieuse.  His  "  confer- 
ences" were  collected  and  published  in  1825  under  the  title 

Defense  du  Christianisme.  See  Henrion's  Vie  de  Mgr. 
Frayssinous  (Paris,  1842). 

Frazee',  John:  sculptor;  b.  in  Rahway,  N.  J.,  July  18, 
1790;  commenced  business  as  a  .stone-cutter  in  New  Bruns- 

wick 1814 ;  later  opened  a  marble-yard  on  Broadway,  New 
York.  From  1819  till  1823  his  work  was  chiefly  in  liiantel- 
pieces  and  monuments.  His  firet  bust,  a  head  of  John 
Wells,  was  executed  in  1824.  He  subsequently  made  busts 
of  Chief  Justice  Marshall,  Dr.  Bowditch,  Daniel  Webster, 
Gen.  Jackson,  John  Jay,  Judges  Story  and  Prescott.  The 
marble  building  in  New  York,  originally  the  custom-house 
b\it  used  as  the  U.  S.  sub-treasury  since  1862,  bears  his 
name  inscribed  as  the  architect.  D!  at  New  Bedford,  Mass., 
Mar.  3,  1852. 

Fraziers  (Frayzers)  Farm,  Battle  of,  known  also  as 
the  battle  of  Glendale,  Newmarket  Road,  Nelson's  Farm, 
and  Charles  City  Cross-roads :  an  engagement  of  the  civil 
war  in  the  U.  S.  June  30,  1862.  After  the  battle  of  Gaines 

Mill  {q.  v.)  McClellan  gave  up  his  position  along  the  Chieka- 
hominy  and  fell  back  to  the  James  river.  Magruder,  who 
commanded  the  troops  in  front  of  Richmond  and  S.  of 
the  Chickahominy,  moved  forward  and  made  the  attacks  at 

Allen's  Farm  arid  Savage's  Station  {gq.  v.)  June  29,  where 
he  was  held  in  check  by  Sumner  and  Franklin,  and  the 
Union  army  crossed  White  Oak  Swamp  and  destroyed 

White  Oak  'Bridge.  Gens.  Richardson  and  W.  F.  Smith took  a  position  on  the  south  side  of  the  stream  to  defend 
the  crossing,  and  the  divisions  of  Slocum,  Kearny,  McCall, 
and  Hooker,  in  the  order  named  from  right  to  left  with 
Sedgwick  in  reserve,  formed  a  line  facing  nearly  west,  near 
Charles  City  Cross-road,  the  line  being  an  irregular  one 
with  a  re-entrant  between  Hooker  and  McCall  and  a  salient 
at  Kearny.  Porter  and  Sykes  marched  on  and  occupied 

Malvern  "Hill.  Gen.  Jackson,  crossing  the  Chickahominy 
at  Grapevine  Bridge,  followed  the  LTnion  troops,  and  at 
about  11  A.  M.,  June  30,  attempted  to  force  a  crossing  at 
White  Oak  Bridge,  but  was  held  back  during  the  rest  of  the 
day,  principally  by  artillery.  Longstreet  and  A.  P.  Hill 
crossed  the  Chickaliominy  at  New  Bridge  early  in  the  morn- 

ing of  the  29th.  and  ma'rching  by  the  west  of  White  Oak 
Swamp  took  the  Darbytown  Roa"d  to  strike  the  flank  of McClellan's  column  near  the  junction  of  the  Charles  City 
and  Quaker  Roads.  Halting  within  2  miles  of  this  point  in 
the  evening  of  the  29th.  they  advanced  again  in  the  morn- 

ing of  the  30th.  and  took  up  a  position  with  a  view  to  at- 
tacking sinmltaneously  with  Jackson  and  linger,  the  latter 

of  wlioni  had  come  do"wn  the  Charles  City  Road.  An  artil- 
lery action  at  about  2.30  p.  ji.  between  Huger  and  Slocum 

led  Longstreet  to  nuike  his  attack,  which  he  did  with  his 

own  division,  holding  Hill's  in  reserve  to  pursue  the  LTnion 
troops  after  the  column  was  cut  in  two  and  beaten.  Long- 
■st  reefs  attack  struck  McCall's  left  and  drove  it  back,  but, 
new  troops  coming  up,  the  line  was  re-established.  Desper- 

ate fighting  took  place  here  and  in  front  of  Kearny ;  the 
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Confederates  gained  some  Kmunil,  luit  no  nuiterial  ailvan- 

tage,  and  after  putting  in  Hill's  division  were  held  in  elieek 
until  night.  They  wen^  foiled  in  all  their  plans.  During 

the  day  the  reserve  ariilU'i-y,  the  wagon  train  of  about  4,()(K) 

wagon's,  marched  on  to  M:ilvrrn  Hill,  with  Hie  loss  iif  uuly 
about  fifty  wagon.s  destroyed  by  the  bonibaitdinent  at  White 

Oak  Bridge,  and  were  fc'illowed  by  the  troops  during  the 
night,  and  the  army  was  in  ]iosition  for  the  battle  of  Mal- 

vern Hill  (q.  v.)  the  next  day.  See  Baltks  and  Leaders 
of  the  Civil  War;  Webb,  The  Peninsula;  and  the  Official 
Record.  James  Mehcuh. 

Frecliette,  frashet',  Louis  IIonor^,  LL.  D.  :  Canadian 
author;  b.  at  Levis,  Province  of  Quebec,  Nov.  16,  1>H3!».  and 
educated  at  Nicolet  Colh'ge.  He  was  admitted  to  the  bar  in 
1864,  and  had  a  seat  in  tlie  Dominion  Parliament  from  1874 
till  1879.  He  edited  Le  .hninial  de  Qnehec  (1861-63) ;  Le 

Journal  de  Levis  (1864-0.")) :  L'Amerique  (Chicago,  1868- 
70) ;  and  La  Patrie  (Montreal,  1884-85).  He  is  now  (1893) 
clerk  of  the  legislative  council  of  the  Province  of  Quebec ; 

is  a  knight  of  "the  Legion  of  Honor,  officer  of  the  Academy of  France,  late  president  of  the  Royal  Society  of  Canada, 

and  is  regarded  as  the  national  poet  of  the  French-t^ana- 
dians.  TWo  volumes  of  his  ̂ opma.  Les  flews  horeah's  -awX 
Les  Oiseanx  de  neiye,  were  crowned  by  the  French  Acad- 

emy in  1880.  Among  other  works  in  verse  are  La  Voix 

d'un  Exile  (1869);  Pele-Mele  (1877);  La  Legende  d'un 
Peuple  (1887) ;  Les  Feuilles  Voliiiiles  (1893).  His  prose 
works  are  Lelfres  a  Basilc  (1871) ;  LTisfoire  Critique  des 

Rois  de  France  (188:!) ;  Lettres  sur  I'Education  (189:3) ; 
Vieux  Cartons  (S  vols.,  1893).  Neil  Macdonalu. 

Freckles  [connected  with  the  verb  freak,  to  variegate,  to 
streak,  0.  Eng.  frelcen] :  discoloratioiis  of  the  skin  taking 
the  form  of  dark  round  spots,  and  found  usually  on  the  face 
or  parts  of  the  body  exposed  to  the  sun.  With  the  exce|)tion 

of  certain  individuals  known  as  "albinos,"  persons  of  every 
race  and  climate  have  colored  sliins,  which  differ  only  as  to 
tint  and  degree  of  pigmentation.  The  color  of  the  skin  is 
due  to  a  deposit  of  fine  pigment  granules  in  its  outer  layer 
which  is  known  as  the  ejiidcrmis  or  cuticle.  When  this  layer 
is  removed — e.  g.  by  a  blister — the  underlying  skin  is  found 
to  be  white,  whether  the  individual  is  a  Negro  or  a  Caucasian. 
Various  portions  of  the  skin  are  normally  of  deeper  hue 
than  surrounding  pjarls,  and  exposure  to  the  summer  sun 
tends  to  increase  the  amount  of  pigmentation  in  most  indi- 

viduals. When  the  darkening  of  the  skin  is  diffused  and 

temporary  in  character  it  is  called  tan.  When  the  discol- 
oration appears  in  the  form  of  small  round  spots  and  tends 

to  be  more  permanent,  we  then  have  freckles.  These  spots 
usually  appear  on  the  fa<-e  and  backs  of  the  hands,  and  fade 
or  completely  disappear  in  the  winter.  A  few  are  sometimes 
found  upon  portions  of  the  body  not  exposed  to  the  sun, 

and  persist  indefinitely.  Fi-eckles  are  most  apt  to  affect 
those  of  fair  complexion  and  reddish  hair,  but  even  dark- 
skinned  individuals,  and  es|iecially  mulattoes,  are  by  no 

means  exempt.  The  spots  may  be  readily  i-emoved  by  any 
agent  which  will  destroy  the  epidermis  or  superficial  layer 
of  the  skin  in  which  the  pigment  is  deiiosited. 

GrEORGE  HeNRY  FoX. 

Tredegar  (or  Fredesra'rins),  Scholas'ticus  :  the  name  of a  chronicler  of  the  Franks,  who,  in  conjunction  with  two  or 
more  other  writers,  wrote  the  Ilistorin  Fraiieorum.  which, 

along  with  Gregory's  Jlistori/  of  the  Franks,  is  a  most  im- 
portant source  for  the  early  history  of  Finance.  Its  Latinity 

is  very  corrupt.  Best  edition  by  B.  Krusch,  Fredegarii  et 
aliornm  chronica  (Hanover,  1888).  M.  W. 

Fredericia,  fred-p-rish'i-a :  town  ami  fortress  of  Den- 
mark ;  in  Jutland,  at  the  entrance  of  the  Little  Belt.  On 

Julv  6,  1849,  it  was  the  scene  of  a  victory  of  the  Danes  over 

the'troops  of  Schleswig-Holstein.     Pop.  (1890)  10,044. 
Frederick:  city;  capital  of  Frederick  co..  Md.  (for  loca- 

tion of  county,  see  map  of  iMaryland,  ref.  3-D) ;  situated  on 
the  B.  and  0.  and  the  Pa.  Railways,  60  miles  W.  by  N.  of 
Baltimore.  It  has  numerous  churches,  a  nunnery,  3  col- 

leges, 3  female  seminaries,  a  fine  city-hall,  several  foundries, 
2  large  canning-factories,  planing-mills,  tanneries,  coach- 
factories,  flour-mills,  spoke-factory,  a  large  hosiery  knitting- 
mill,  a  shoe-factory,  etc.  Frederick  lies  within  3  miles  of 
the  Monocaoy  battle-field,  and  13  miles  from  the  battle-field 
of  South  Mountain.  The  Confederate  army,  under  Gen. 

Robert  E.  Lee.  occupied  Pi'ederick  for  six  days  from  Sept. 
6, 1863,  and  on  the  13th  of  the  same  month  the  Union  army, 
under  Gen.  McClellan,  entered  and  occupied  the  city.     On 

July  9,  1864,  it  was  again  occu)iied  l)y  the  Confederate 
army,  under  Gen.  Jidial  Eiirly.  who  diiuanded  and  re- 

ceived as  a  ransom  fi'om  her  citizens  S;'j0(i,()(l(l.  The  re- 
mains of  Francis  S.  Key,  a  native  of  Frederick  County,  and 

the  author  of  The  Star-a/tn/irjled  Banner,  are  buried  in 
i\lt.  Olivet  Cemetery  adjoiiang  the  city,  and  the  body  of 
Roger  B.  Taney,  chief  justice  of  the  .Sui)reme  Court  of  the 
U.  S.  (1836-64),  is  interred  in  the  (pld  graveyard  belong- 

ing to  the  Roman  Catholic  church  of  l<"'rederick.  Barljara Frietchie,  the  good  old  dame  who  has  l)een  immortalized 
in  verse  by  the  poet  Whittler,  is  buried  in  the  old  cemetery 
of  the  Reformed  church.    Pop.  (1880)  8,6.59  ;  (1890)  8,193. 

Editor  of  "  News." 

Frederick  I.,  Emperor  of  Germany ;  also  known  as  Fred- 
erick Barbarossa.  After  Henry  IV.,  Emperor  of  the  Holy 

Roman  Empire,  had  been  thoroughly  Inuniliated  by  Pope 
Gregory  VII.  in  the  celebrated  snow-covered  courtyard  of 
Canossa,  he  determined  upon  sui'rounding  himself  with  a 
new  and  reliable  set  of  followers.  In  pursuance  of  tliis 

policy  he  created  Count  Frederick  von  Biiren  Duke  of  Sua- 
bia,  and  at  the  same  time  bestowed  upon  him  the  hand  of 
his  daughter  Agnes.  Von  Biiren  shortly  after  removed  his 
castle  to  the  summit  of  a  mountain  named  Hohen  Stauffen, 
and  was  thenceforth  always  called  by  that  name,  though 
his  family  was  also  known  by  the  name  of  Weiblingen,  from 

the  castle  W^eibling — a  name  which  was  changed  subsequent- 
ly by  the  Italians  into  Ghibelline.  When  Henry  IV.  died, 

Frederick  served  Henry  V.  with  the  same  fidelity.  Upon 
the  death  of  the  latter  em])eror  Frederick  was  an  applicant 
for  the  crown,  Init  his  haughty  manner  set  the  electors 

against  him,  and  Lothaii-  of  Saxony  was  elected.  Upon 
Lothair's  death,  which  followed  soon  after  his  election.  Con- 
I'a.d  \'on  Hohenstautt'en,  Didic  of  Franconia  and  brother  of 
Frederick,  was  elected  King  of  Germany,  but  he  was  never 
crowned  erapjeror  by  the  pope.  In  1147.  when  Bernard  of 
(!lairvaux  started  the  second  great  crusade,  Conrad  was, 
after  a  long  resistance,  induced  to  join  it,  and  took  with  him 
his  nephew  Frederick  (b.  1131),  son  of  Frederick  of  Suabia, 
whose  merits  made  themselves  so  apparent  to  Conrad  that 
after  his  return  from  the  crusade,  and  when  he  felt  his  end 

approaching,  he  recommended  his  nephew  to  the  German 
electors  as  his  successor.  Frederick  Barbarossa  (so  named 
on  account  of  his  red  beard)  was  thirty-one  years  old  when 
the  German  princes  elected  him  their  king.  He  at  once  re- 

stored the  Guelphic  duke,  Henry  the  Ijion,  to  his  dukedom 
of  Bavaria,  of  which  Conrad  had  dispossessed  him,  and 
having  brought  order  into  all  the  political  affairs  of  Ger- 

many, went  to  his  Lombardian  possessions,  where  the  larger 
cities  had  raised  various  disturljances.  Frederick  speedily 

restored  order,  and,  having  proceeded  to  Rome,  was  thei-e 
crowned  Emperor  of  the  Iloly  Roman  Empire  in  11.5.5  by 
Pope  Adrian  IV.  lie  was  in  the  zenith  of  his  glory  when 
he  returned  to  Germany  from  his  first  expedition.  Litera- 

ture, art,  and  sciences  now  began  to  flourish  in  Germany, 

under  Frederick's  fostering  care,  as  they  had  never  flour- 
ished befoi-e.  The  cities  of  Lombardy,  however,  did  not 

leave  liim  long  rest,  and  even  the  destruction  of  Milan  by 
Frederick  on  his  second  expedition  did  not  succeed  in  sup- 

pressing the  spirit  of  revolt.  Supported  by  the  pope,  Alex- 
ander III.,  three  more  insurrections  took  place;  and  when 

Frederick  for  the  fifth  time  entered  Italy  to  subdue  his  re- 
fractory subjects,  he  was  terribly  beaten  at  the  battle  of 

Legnano  (1176).  He  then  made  peace  with  the  pope,  whose  in- 
fluence was  supreme  with  the  people  of  Lombardy,  and  has- 

tened back  to  Gernutny  to  punish  Henry  the  Lion,  who  had, 

forgetful  of  all  Frederick's  past  generosity,  refused  to  go 
with  him  on  that  fifth  expedition,  and  had  thus  virtu- 

ally brought  about  its  disastrous  end.  This  was  the  begin- 
uiiig  of  the  endless  conflicts  between  the  GhibelUnes  (Fred- 

erick's party)  and  the  CTuelphs  (the  party  of  Duke  Heni-y). 
Heniy  was  dispossessed  of  all  his  lands,  and  retired  to  the 

court"  of  liis  father-in-law,  Henry  II.  of  England.  His  two dukedoms,  Bavaria  and  Saxony,  were  diviiled  into  smaller 

parcels  among  the  emjieror's  friends,  and  thus  Frederick put  an  end  to  the  overbearing  rule  of  the  great  German 
dukes  and  made  the  imperial  rule  supreme  in  Germany.  He 
now  went  once  more  to  Italy,  but  this  time  in  peace,  and 
Wiis  everywhere  received  in  triumph.  LTpon  his  return 
F'redcrick  organized  the  great  crusade,  in  which  Richard 
Coeur  de  Lion  also  took  such  prominent  part.  The  unhappy 
conclusion  of  that  crusade  he  was  fortunately  spared  witness- 

ing. While  advancing  in  triumiih  at  the  head  of  his  troops, 
after  having  stormed  and  taken  the  capital  of  the  .Sultan  of 
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Orcdi,  ho  was  drowiioil  in  iittciiiptinf;  to  cross  tlic  Calyfailiius 

June  10,  1  I'M),  or,  as  some  say,  died  of  a  i'c'vor. 
Revised  by  C.  K.  A!>ams. 

Frederick  II.:  Kniporor  of  Germany;  1).  at  .lesi,  in  the 
Marcli  of  Anrona,  Dec.  26.  11!)4.  He  was  the  son  of  Henry 
VI.,  and.  lhoui;li  i4ccti'd  Kini;  of  tlie  Romans  in  lliXiand 
Kingof  Naples  and  Sicily  in  120!),  and  tlioush  I)nl<e  of  Sna- 
bia  by  inlieritance,  he  did  not  succeed  to  the  imperial  crown 
until  121,5,  when,  by  the  aid  of  the  Uhibellines  and  innocent 
III.,  his  guardian,  he  successfully  asserted  his  claim  against 
Otho  IV.,  promising  the  pope  to  go  at  once  upon  a  crusade; 
but  his  long  delav  caused  him  mucli  trouble  with  the  [lopes, 
and  the  failure  of  his  first  two  expeditions  caused  him  to  be 
twice  excommunicated  ;  and  though  at  last  he  spent  fifteen 
years  in  the  Holy  Land  in  successful  warfare,  taking  Jeru- 

salem (1329)  and  crowning  himself  king,  he  was  never  for- 
given, and  after  his  return  was  twice  more  excommunicated, 

and  was  involved  in  lifelong  wars  incited  by  the  popes.  D. 
at  Fiorenzuola,  Dec.  1:3,  la.TO. 

Frederick  III.  of  Germany;  This  title  is  sometimes 

given  to  the  Duke  of  Austria,  elected  emperor  in  i:-il4,  who 
reigned  as  joint  emperor  with  Louis  Iv.  from  1325  to  his 
death,  Jan.  11,  1330.  By  others  he  is  reckoned  as  a  King  of 
Germany,  but  not  an  emperor.  The  Frederick  III.  of  history 
was  a  son  of  Ernst,  Duke  of  Styria  and  Carinthia,  b.  at  Inn- 
spruok  Dec.  21,  141.1;  in  1440  was  elected  emperor.  He 
reigned  fifty-three  years,  the  longest  German  reign,  but  this 
period  was  one  of  almost  continual  civil  wars.  The  emjieror 
was  a  man  of  virtue,  fond  of  learning  and  quiet,  and  in  spite 
of  the  confusions  of  his  reign  managed  to  strengthen  greatly 
his  own  family,  wliich  for  almost  400  years  retained  the  im- 
Eerial  dignitv.  and  which  still  bears  sway  in  Austria.     D.  at 

linz,  Aug.  lit,  14'J3. 

Frederick  I.:  the  first  King  of  Prussia;  b.  in  Ki'migs- 
berg,  July  11,  16.57;  succeeded  his  father,  Frederick  William 
the  Great,  as  Elector  of  Prussia,  with  the  title  of  Frederick 
III.,  in  1688.  Deformed  and  feeble  from  infancy,  his  train- 

ing was  slighted,  but  on  coming  to  power  he  declared  null 
the  will  of  his  father,  by  which  his  half-brothers  received  a 
part  of  his  inheritance,  and  thereafter  by  skillful  diplomacy 
greatly  strengtliened  his  influence  in  foreign  parts,  at  the 
same  time  enriching  his  treasury  with  foreign  gold,  obtained 
by  the  lending  of  troops,  and  from  time  to  time  enlarging 
his  boundaries  at  the  expense  of  small  neighboring  states. 
In  1701,  with  the  consent  of  the  emperor,  he  took  the  title 
of  king.  lie  maintained  a  splendid  court,  and  was  personally 
popular,  though  his  excessive  taxation  was  a  grievous  bur- 

den to  the  people.     D.  at  Berlin,  Feb.  25,  1718. 
Frederick  II.  ;  third  King  of  Prussia,  commonly  known 

as  Frederick  the  (^reat  ;  son  of  Frederick  William  I. ;  was 
b.  Jan.  24,  1712.  His  early  education  was  one  of  extreme 
rigor  in  consequence  of  the  eccentric  severity  of  his  father, 
who  determined  to  make  him  a  hardy  soldier  and  give  him 
an  education  of  an  extremely  practical  nature.  He  was  for- 

bidden the  study  of  Latin,  but  his  tutors  gave  him  great 
facilities  for  acquiring  a  knowledge  of  French  and  for  the 
thorough  study  of  history,  especially  the  history  of  Germany. 

Notwithstanding  the  father's  injunctions,  his  teachers  con- 
nived at  his  disobedience,  and  he  acquired  a  rudimentary 

knowledge  of  the  Roman  tongue.  Frederick  William  was 
extremely  passionate  in  his  nature,  and  resorted  to  violent 
corporal  punishment  on  very  trifling  provocation.  In  con- 

sequence of  the  restless  and  disobedient  disposition  of  his 
son,  the  king  gradually  acquired  for  him  a  strange  and  al- 

most passionate  dislike.  So  harsh  was  the  fatlier's  treat- ment that  the  son  often  thought  of  running  away.  At  last, 
on  a  journey  with  his  father  in  the  south  of  Germany,  in 
1730,  he  determined  to  carry  such  a  project  into  execution. 
His  confidential  advisers  were  two  lieutenants  in  the  army 
by  the  name  of  Katte  and  Keith.  But  the  scheme  was  de- 

tected and  both  Katte  and  the  prince  were  arrested.  Keith 
made  good  his  escape.  Katte  was  condemned  to  imprison- 

ment for  two  months,  but  the  king  insisted  upon  his  execu- 
tion, and  he  paid  the  penalty  of  his  friendship  and  fidelity 

with  his  life.  Under  Prussian  law  the  punishment  of  a  mili- 
tary officer  for  desertion  was  death,  and  as  Frederick  held 

the  rank  of  lieutenant-colonel  his  life  would  doubtless  have 
been  subject  to  forfeit  if  he  had  carried  out  his  plan  of 
actual  desertion.  The  king  chose  to  act  as  he  would  have 
done  in  case  the  desertion  had  been  accomplished.  Freder- 

ick was  condemned  to  death,  and  it  was  only  after  numer- 
ous petitions  had  been  received  from  the  crowiu'd  heads  of 

Europe  that  a  reluctant  pardon  was  finally  granted.     Dur- 

ing th(!  next  ten  years  Frederick  showed  no  .spirit  of  diso- 
binlience.  At  the  king's  suggestion  he  even  married  with 
ap[)arent  cheerfulness  Elizabeth  Christina  of  Brunswick- 
Bovern,  a  princess  for  whom  he  had  no  fondness  whatever. 
His  studies  in  French  resulted  in  a  correspondence  with 

V'oltaire,  and  the  establishment  of  a  friendship  that  was  in 
many  ways  to  influence  his  subsequent  life.  During  this 
period  he  developed  marked  abilities  as  a  student  and 
writer ;  and  two  of  his  works  published  before  he  ascended 
the  throne  are  still  entitled  to  consideration.  In  the  Anli- 

3Iachiavel  and  tlie  C'onsideratin/is  siir  Vfjirit  pn'sent  du 
curp-s politique  do  VEurupe  he  called  attenlion  to  the  grow- 

ing importance  of  France  and  Austria,  and  the  necessity  of 
some  third  jHiwcr  that  should  be  strong  enough  to  neutral- 

ize their  infiuence. 
On  the  death  of  his  father  Frederick  ascended  the  throne 

in  1740.  It  was  evident  from  the  first  tliat  his  methods 
would  bo  far  more  tolerant  than  those  of  his  predecessor. 
He  proclaimed  freedom  of  religion,  greatly  advanced  the 
freedom  of  the  press,  established  the  impartial  administra- 

tion of  justice,  and  granted  the  absolute  right  of  petition  to 
all  thase  who  had  any  grievance.  But  it  was  in  foreign 
matters  that  his  discrimination  and  force  of  character  made 

themselves  most  conspicuously  seen.  On  the  year  of  his  as- 
cension the  Emperor  Charles  VI.  died,  leaving  his  inherit- 

ance to  his  daughter  Maria  Theresa.  Frederick  at  once 
began  the  most  active  preparations  for  war.  Though  he 
had  subscrilji'd  to  the  Pragmatic  Sanction  by  which  Maria 
Theresa  was  confirmed  in  her  inheritance  of  her  father's 
rights,  Frederick  held  that  such  confirmation  did  not  ex- 

tend to  any  territory  not  rightfully  held  by  her  father. 

The  right  of  Austria"  to  Silesia  Frederick  disputed  on  the ground  of  an  old  compact  the  conditions  of  which  had  not 
been  fulfilled  by  Austria.  For  setting  up  a  claim  to  Silesia 
Fri'ilerick  has  been  subjected  to  a  vast  amount  of  unwar- 

ranted criticism  ;  for  it  is  difficult  to  investigate  the  grounds 
of  the  claim  without  recognizing  the  fact  that  the  terms  on 
which  Silesia  had  been  given  to  Austria  had  not  been  car- 

ried out.  Whether  Frederick  can  be  justified  in  resorting 
to  war  to  estaVjlish  his  claim  is  another  question ;  but  at 
least  it  must  be  judged  in  the  light  of  the  customs  of  the 
eighteenth  century. 

After  some  preliminary  negotiations  at  Vienna,  Frederick 

invaded  Silesia  with  an"  army  of  30,000  men.  His  forces gained  the  first  victory  at  Mollwitz  Apr.  10. 1741  ;  the  second 
at  Chotusitz  May  17,  1742.  As  Maria  Theresa  was  at  war 
with  France  she  consented  to  the  Peace  of  Breslau  June  11, 
1742,  which  ceded  to  Prussia  Upper  and  Lower  Silesia  as 
far  as  the  river  Oppa.  But  Frederick  was  convinced  that 
Austria  would  not  allow  this  treaty  to  be  permanent.  He 
therefore  not  only  strengthened  his  army,  but  he  also  made 
alliances  with  France  and  Bavaria,  and  pledged  himself  to 
respect  the  imperial  rights  of  Charles  VII.  Convinced  that 
a  war  was  impending  and  was  inevitable,  he  invaded  Bo- 

hemia and  took  possession  of  Prague  in  1744.  In  1745  he 
fought  and  gained  the  brilliant  battles  of  Hohenfriedberg, 
Sohr,  Hennersdorf,  and  Kesselsdorf.  The  Peace  of  Dresden, 
Dec.  25,  1745,  confirmed  his  possession  of  Silesia. 

The  next  eleven  years  were  years  of  peace  for  Frederick, 
and  he  used  them  industriously  and  successfully  for  the  de- 

velopment of  his  realm.  He  restored  the  Academy  of  Sci- 
ences; made  canals  between  the  Oder  and  Elbe;  and  de- 

veloped the  country  by  improving  the  methods  of  justice 
and  administration.  Though  he  habitually  wrote  and  spoke 
French,  and  affected  to  despise  German  as  the  language  of 
boors,  he  predicted  for  his  mother-tongue  a  great  future. 
Voltaire  and  JIaupertuis  became  the  center  of  literary  ac- 

tivity at  Berlin. 
Maria  Theresa  had  never  abandoned  hope  of  recovering 

Silesia.  Prussia  was  now  becoming  so  strong  that  the  queen 
had  no  ditHculty  in  arraying  a  very  powerful  combination 
against  Frederick.  One  after  another.  Russia,  Saxony,  and 
France  formed  an  alliance  with  Austria.  In  Jan.,  1756,  a 
convention  was  signed  between  Prussia  and  England  which 
proved  to  be  of  incalculable  advantage  to  both  countries. 
Through  tlie  treachery  of  a  Saxon  clerk  Frederick  learned 
what  was  awaiting  him.  In  Aug.,  1756,  realizing  the  ad- 

vantage of  striking  the  first  decisive  blow,  he  crossed  the 
frontier  of  Saxony,  and  after  a  short  but  brilliant  campaign 
defeated  the  Austrians  at  Lowositz,  and  compelled  the  Saxon 

army  to  surrender.  This  campaign  proved  to  be  the  begin- 
ning of  the  memorable  Seven  Years'  war,  in  which  Prussia, 

sup|ior(ed  though  not  very  actively  assisted  by  England,  was 
assailed  by  Austria,  Russia,  France,  Saxony,  and  Sweden. 
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Practically  all  Eui-ope  was  turiicil  against  llie  lilllr  kiiif;- 
(li)in,  wliicli  liail  hitiic.rto  been  ivi^anlwl  as  of  scarcely  more 
tluiii  insignificant  importance.  Hut  the  Prussians  were  IciJ 
by  a  great  comnianiler  who  infused  liis  own  sjiirit  info  his 
armies,  and  seldom  in  hisldly  has  military  genius  ai'(Mini- 
jilishcd  greater  results.  At  the  moment  when  Krederit'k 
seemed  on  the  point  of  being  ruined  he  succeeded  in  sepa- 

rating his  enemies  and  overwhelming  them,  one  after  an- 
other. In  Nov.,  1757,  he  crushed  the  Pr(;nch  in  a  remark- 

able battle  at  Kossbach,  and  a  month  later  at  Leuthen  he 
defeated  the  Au.strians  and  drove  them  out  of  Silesia.  In 
1758  he  overthrew  the  Russians  at  Zorndorf,  and  in  1700 
gained  important  victories  at  Liegnitz  and  Torgau.  lint 
notwithstanding  these  successes  there  were  periods  in  tlie 
war  of  great  danger.  On  Aug.  13,  1759,  ho  was  disastrously 
defeated  in  the  battle  of  Kunersdorf,  and  nothing  but  a 
combination  of  fortunate  circumstances  prevented  the  loss 
of  his  cause.  For  a  short  time  even  Frederick  believed  that 
all  was  lost,  and  gave  orders  accordingly.  But  his  enemies 
were  slow  in  pressing  their  advantage.  Most  fortunate  of 
all,  on  the  death  of  the  Czarina  Elizabeth.  Russia  not  only 
withdrew  from  the  cause  of  Austria,  but  even  became  an 
ally  of  Prussia.  All  Europe  was  tired  of  the  war,  and  the 
Peace  of  Hubertsberg,  signed  in  1763,  confirmed  Prussia  in 
her  claims. 

It  would  be  difficult  to  exaggerate  the  effect  upon  Europe 

of  the  Seven  Years'  war.  It  not  only  made  Prussia  one  of 
the  foremost  powers  of  the  Continent,  but  ])ut  tlie  nation  by 
the  side  of  Austria  in  the  contest  for  Uerman  supremacy. 
Not  less  important,  it  occupied  France  at  a  time  when  tliat 
nation  was  contending  with  Great  Britain  for  the  mastery 
in  America  and  in  India.  With  France  fully  occupied  in 
Europe,  Great  Britain  had  a  much  easier  task  in  gaining 
supremacy  in  other  quarters  of  the  world.  But  all  this  was 
purchasecl  at  a  fearful  price.  The  resources  of  Prussia  at 
the  close  of  the  war  were  very  nearly  exhausted.  The 
genius  of  Frederick,  however,  was  no  less  marked  in  peace 
than  it  had  l)een  in  war.  Gradually  the  signs  of  ilisaster 
were  effaced  by  his  statesmanship,  and  long  before  the 
death  of  the  great  king  Prussia  had  become  for  the  first 
time  what  may  be  calleii  a  modern  nation.  In  the  course 
of  his  career  Frederick  had  shown  a  constant  inclination  to 

literary  activitj'.  His  collected  writings,  ]iublished  by  the 
Academy  (1S46-57),  are  comprised  in  thirty  magnificent 
volumes.     His  death  occurred  Aug.  17.  1786. 

Authorities. — Carlyle,  History  of  Frederick  II.  of  Prus- 
sia (6  vols.) ;  Droysen,  Friedrich  der  Orosse  (3  vols.) ;  Pors- 

ter,  Friederich  der  Grosse ;  Rigollot,  Frederic  II.  (1875) ; 
Schroder,  Friedrich  der  Orosse  (3  vols.,  1876). 

C.  K.  Adams. 

Frederick  III. :  the  second  German  emperor  and  eighth 
King  of  Prussia;  b.  near  Potsdam,  Prussia,  Oct.  18,  1881; 
son  of  the  German  emperor  William  I. ;  was  carefully  edu- 

cated under  the  direction  of  Prof.  Ernst  Curtius  and  the 

Rev.  W.  (rodet;  studied  at  the  University  at  Bonn  in  184'.t- 
50;  traveled  extensively  in  different  parts  of  Euro|]e; 
learned  the  art  of  war  under  Moltke ;  married  in  1858  the 
eldest  daughter  of  Queen  Victoria;  entered  the  military 
service  in  early  life ;  bore  an  important  part  in  the  Austro- 
Prussian  war  of  1866,  in  which  he  commanded  the  Second 

Army.  numl)ering  some  135,000.  During  the  Franco-Ger- 
man war  he  led  the  Third  Army,  which  consisted  of  about 

200,000  men  and  500  guns ;  won  the  victories  of  Weissen- 
burg  and  Worth,  and  bore  a  distinguished  part  in  the  suc- 

ceeding events  of  that  war.  (See  Franco-Oermax  War.) 
He  was  general  field-marshal  and  general  inspector  in  the 
German  army.  On  the  death  of  his  father.  Mar.  9,  1888,  he 
became  German  emperor  and  King  of  Prussia.  Even  be- 

fore his  accession  a  malignant  affection  of  the  throat  had 
rendered  tracheotomy  necessary,  and  it  was  evident  that 
his  life  was  in  danger.  In  the  course  of  the  three  months  of 
his  reign  he  bore  his  suffering  with  the  greatest  fortitude, 
and  did  much  to  liberalize  the  institutions  of  his  people.  D. 
June  15,  1888. 

Frederick  Cliarles  Nicliolas.  Field-marshai.  Prince: 
b.  in  Berlin,  Mar.  20,  1828 ;  a  nephew  of  the  Emperor  Will- 

iam of  Germany;  was  educated  at  Bonn;  entered  the  army 
in  youth;  served  with  distinction  in  Schleswig  (1864) ;  had 
an  important  share  in  the  victory  of  Satlowa  (1866),  where 
he  displayed  great  energy  and  skill ;  commanded  the 
Second  German  Army  (consisting  of  six  army-corps,  with 
some  360,000  men  and  500  guns)  in  the  Franco-German  war ; 
had  command  in  the  siege-operations  against  Metz ;  after 

the  surrender  was  made  a  field-marshal,  and  afterward  dis- 
persed the  army  "f  Hie  Loire  in  six  weeijs.    D.  June  15, 1885. 

Frederick  Williani.  The  Great  Elector:  eleventh 
Elector  of  Brandenljurg;  b.  Feb.  6,  1630;  succeeded  his 
fallier,  G<'orge  William,  in  1()40,  and  founil  his  dominions  in 
a  deplorable  state  of  ruin,  caused  by  the  ravages  of  the 

Thirty  Year's' war  and  by  the  misrule  of  his  predecessors; 
maile  an  advantageous  peace  witli  Sweden  (1648);  reorgan- 

ized the  army;  .ioined  Sweden  against  the  Poles  in  1655, 
and  freed  Brandenburg  from  the  Polish  sovereignty,  and 
was  himself  recognized  as  sovereign  of  Prussia  (1663);  took 

a  leading  part  (1673-73)  in  the  war  with  Louis  XIV. ; 
routed  the  French  at  Fehrbellin  (June  18,  1675),  and  by 

1679  had  expelled  them  from  Prussia  .and  I'oinerania.  In 
1685  he  greatly  enriched  his  provinces  by  ollering  an  asy- 

lum to  the  French  Protestants.  The  last  years  of  liis  reign 
were  devoted  to  the  development  of  the  nmterial  |)rosperity 
of  his  territories.  Though  not  himself  proehiimed  king, 
he  prepared  the  way  for  his  successor,  Frederick  1.,  who  was 

raised  to  that  rank  'in  1701.     D.  at  Potsdam,  Apr.  29,  1688. 
Frederick  William  I.:  King  of  Prussia;  b.  in  Berlin, 

Aug.  15,  1688 ;  succeeded  his  father,  Frederick  I.,  in  1713. 
He  maintained  a  standing  army  and  collected  a  full  treas- 

ury;  forced  the  surrender  of  a  large  part  of  Swedish  Pom- 
erania  to  his  sway;  abolished  feudal  tenures  (1717);  was 
often  cruel  and  unjust,  as  in  the  treatment  of  his  son,  the 
future  Frederick  the  Great ;  had  a  whimsical  passion  for 
forming  a  guard  of  giant  .soldier-s,  for  whom  he  found  giant 
wives.  His  character  was  unamiable  and  full  of  apparent 
contradictions,  and  the  ruling  jjurpose  of  his  life  was  the 
assurance  of  the  future  greatness  of  Prussia,  through  the 
economical  rule  of  his  own  family.  D.  at  Potsdam,  May  31,. 
1740. 

Frederick  William  II.:  King  of  Prussia;  b.  Sept.  25, 
1744;  succeeded  his  uncle,  Frederick  the  Great,  in  1786, 
and  by  a  natural  reaction  from  the  enforced  severity  of  his 
[irevious  life  entered  upon  a  course  of  immoderate  luxury. 
He  lost  the  trans-Rhenish  provinces  to  the  French  republic 
in  1795,  but  his  share  in  the  second  and  third  partitions  of 
Poland  (1793-95)  largely  extended  his  sway.  His  extrava- 

gance and  tyranny  were  partially  offset  by  legal  reforms 
and  the  encouragement  of  Prussian  industries.  D.  Nov.  16, 
1797. 

Frederick  William  III.  of  Prussia:  b.  Aug.  3.  1770; 
succeeded  his  father,  Frederick  William  II.,  in  1797;  un- 

dertook at  once  the  reform  of  the  abuses  of  his  father's 
reign,  and  by  treaties  increased  his  dominions.  During  the 
early  part  of  his  reign  he  preserved  neutrality  with  Napo- 

leon, but  the  policy  of  the  French  emperor  so  exasperated 
the  Prussians  that  they  forced  the  king  to  declare  war 
against  the  French  in  1806.  The  battles  of  Jena.  Auerstadt,. 
Eylau,  and  Friedland,  followed  by  the  Peace  of  Tilsit  (1807), 
were  most  disastrous  to  Prussia,  and  reduced  it  to  half  its 
former  extent ;  but  through  political  reforms,  the  abnlition 
of  serfdom,  the  sale  of  royal  domains  and  cliurch  property,, 
and  the  reorganization  of  the  army,  the  king,  inspired  by 
t^ueen  Louise  and  directed  by  the  great  Minister  Stein^ 
went  far  toward  making  the  calamity  of  Prussia  a  great 
blessing.  In  1813  the  War  of  Liberation  from  the  French 
was  inaugurated ;  the  battles  of  LUtzen,  Bautzen,  Leipzig, 
and  Brienne,  and  the  occupation  of  Paris  by  the  allies,  fol- 

lowed, and  Prussia  became  more  powerful  than  ever  before, 
chiefly  at  the  expense  of  Saxony.  At  Waterloo  the  Prussian 

army  also  performed  a  most  important  [lart.  In  the  closing^ 
years  of  his  reign  a  conservative  policy  was  adopted.  D. 
June  7,  1840. 

Frederick  William  IV.  of  Prussia:  b.  Oct.  15,1795; 
was  carefuUv  educated ;  served  in  the  wars  against  Napo- 

leon, and  was  exceedinglv  popular  in  early  life.  In  1840  he- 
succeeded  his  father,  Frederick  William  111.,  and  by  his  re- 

actionary policy  disappointed  the  high  hopes  which  had 
been  indulged  regarding  him.  Tlie  affairs  of  the  Zollverein 
(established  1819)  were  so  managed  as  to  increase  Prussian 
influence,  and  internal  improvements  were  pushed  forward, 
but  in  1841  the  king  refused  the  request  of  the  estates  for  a 
constitution,  and  repeatedly  declared  that  ths  estates  should 
be  convened  only  at  his  own  will,  and  then  only  as  an  ad- 

visory body,  witli  no  legislative  power.  The  revolution  of 
1848  followed,  but  the  victories  of  the  army  gave  the  king- 
confidence,  and  in  place  of  the  constitutions  proposed  by 
the  revnlntinnists  he  promulgated  one  of  his  own  and  dis- 

solved the  popular  assembly.     In  1849  he  declined  the  im- 
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neriiil  crown  tendered  liiiii  by  tlm  Eniiikfort  Diet  In  1857 
he  was  seized  with  teniporiirv  fits  of  insanity,  and  yielded 
the  crown  to  liis  brother,  William  I.,  who  acteil  as  rejient 
initil  Jan.  2,  ISOl,  when,  on  the  death  ol  his  father,  he  suc- 

ceeded to  the  throne. 

Frederick  III.,  The  Pious:  Elector  of  the  Palatinate 
l.WiJ-Tti;  was  educated  at  the  court  of  Cliarles  V.,  but  mar- 

ried a  Lutheran  princess  in  ITviT,  and  oiienly  embraced 
Lutheranism  in  1.549.  In  the  Palatinate  the  Reformation 
had  been  introduced  in  its  Lutheran  form,  but  just  as 
Frederick  III.  ascended  the  throne  the  violent  controversy 

concerning  the  Lord's  Supper  broke  out  between  the  Lu- 
theran aiul  the  Reformed  tlieologians.  The  teachings  of  Mc- 

lanehthon  seemi'd  to  lea<l  in  t  he  direction  of  Zwingli  and 
Calvin,  the  disputation  at  Heidelberg  gave  the  victory  to 
the  Refornunl  theologians,  and,  as  the  population  seenied 
to  lean  toward  Calvinism,  the  festivals  of  Mary  and  the 
saints  were  abolished,  the  altars,  organs,  images,  baptismal 
fonts,  etc.,  were  removed,  the  Church  government  was  vested 
in  a  council  board  consisting  of  three  ecchssiastical  and 
three  lay  members.  Reformed  teachers  and  jireachers  were 
appointed  instead  of  Lutherans;  in  short,  the  Lutheran 
Church  was  sujiplanted  by  the  Reformed.  The  Lutheran 
princes  of  the  empire  even  threatened  the  elector  with  de- 

position, but  he  proved  steadfast;  and  the  Palatinate  be- 
came the  principal  home  and  chief  support  of  Calvinism  in 

Germany. 

Frederick  Henry  Island:  an  island  claimed  by  the 
Dutch;  situated  in  hit.  8'  S.,  Ion.  138°  30'  E. ;  area  about 
400  sq.  miles.  It  is  separated  from  the  mainland  of  New 
(iuinea,  of  which  it  forms  the  southwest  part,  by  the  mirrow 
Strait  of  Dourga,  or  Marianne.  Arafura  Sea  separates  it 
from  Australia  on  the  S. 

Fredericksburg :   town ;   capital  of  Gillespie  co.,  Tex. 
(for  location  of  county,  see  map  of  Texas,  ref.  H-G) ;  80 
miles  W.  of  Austin.  It  has  five  churches,  a  good  graded 
school,  an  ice-factory,  cotton-gins,  flouring-mills,  and  a 
lively  trade  in  wheat,  corn,  and  merchandise.  The  situa- 

tion is  elevated  and  healthful.  Fredericksburg  was  settled 

in  1846  by  a  German  colony.  Pop.  (1880)  1.085  ;  (1890)  1,.")33. 
Editor  of  "Gillespie  County  News." 

Fredericksburg':  city  and  railway  junction;  Spottsyl- 
vania  co.,  Va.  (for  location  of  county,  see  map  of  Virginia, 
ref.  5-H):  on  the  south  bank  of  the  Rappahannock  river,  93 
miles  from  its  mouth,  at  the  head  of  tide-water;  (50  miles  S. 
of  Washington,  and  61  miles  N.  of  Richmond.  The  river  is 
navigable  for  steamers  and  sailing  vessels.  The  city  has 
very  great  water-power  supplied  by  a  dam  constructed  across 
the  Rappahannock  just  above  the  city,  900  feet  long  and  18 
feet  high,  giving  a  fall  of  48  ft.  3  in.,  and  affording  some 
6.000  horse-power.  Fredericksburg  has  numerous  churches, 
7  schools,  a  public  library,  3  large  flouring-raills,  a  tannery, 
3  sumac-mills,  3  large  iron-foundries,  a  shoe-factoiT,  an  ex- 

tensive woolen-mill,  a  silk-mill,  an  ice-factory,  3  cigar- 
factories,  a  carriage- factory,  a  planing-mill,  a  large  sawmill, 
water-works,  gas-works,  electric  lights,  and  two  fine  irfin 
bridges  across  the  Rappahannock.  During  the  civil  war  it 
■was  the  scene  of  several  bloody  contests.  Pop.  (1880)  .5,010 ; 
(1890)  4,538  ;  (1893)  estimated,  5,650. 

Editor  op  "Lance." 
Fredericksburs?,  Battle  of:  Dec.  13, 1863,  the  first  great 

battle  of  the  U.  S.  civil  war  after  Antietam;  was  fought  by 
the  Union  forces  umler  Gen.  Burnside  and  the  Confederates 

under  Gen.  Lee.  Early  in  Nov.,  1863,  half  of  Lee"s  army under  Longstreet  was  at  Culpeper,  Va.,  and  the  remainder 

under  Jackson  in  the  Shenandoah  valley.  On  Nov.  T  "Mc- Clellan,  who  wjis  in  connnand  of  the  Army  of  the  Potomac, 
was  superseded  by  Burnside,  who  organized  the  army  into 

three  "grand  divisions  "  of  two  corps  each,  under  Gens.  Sum- ner, Hooker,  and  Franklin,  and  concentrated  it  at  Falmouth, 

opposite  Fredericksburg,  Va.  Lee,  to  meet  Burnside's  move- 
ment, sent  Longstreet  to  Fredericksburg,  where  he  arrived 

Nov.  19,  Jackson  coming  up  a  day  or  two  later.  The  Con- 
federates took  u[)  a  [josition  on  the  heights  back  of  the  city. 

Between  these  heights  and  the  river  lay  open  cultivated  fields 
sloping  gently  to  the  river-banks,  which  were  bluff.  During 
the  three  weeks  that  the  Confederates  occupied  this  posi- 

tion before  they  were  attacked,  they  availed  themselves  of 
the  opportunity  to  become  familiar  with  the  ground  aiul  to 
fortify  points  which  seemed  weak.  The  Union  army  occu- 

pied StalTord  Heights  on  the  east  (left)  bank  of  the  river, 
which  were  higher  than  the  hills  occupied  by  the  Confeder- 

ates on  the  west  (right)  bank,  but  were  distant  from  them 
from  1-J  to  3  miles.  The  Union  reserve  artillery  was  massed 
upon  these  heights  to  sweep  the  ]ilateau  on  the  other  side 
of  the  river.  On  the  morniu"  of  Dec.  11  the  construction 

of  the  bridges  for  crossing  wa?ljegun.  'I'wo  points  were  se- 
lected :  oiu!  opposite  the  upper  end  of  the  city,  the  other  a 

mile  and  a  half  farther  down  the  stream.  Franklin  began 
crossing  at  the  latter  point  at  about  4  p.  M.,  but  withdrew 
most  of  his  foi-ces  to  await  the  completion  of  the  other 
bridges.  At  the  upper  bridges  the  Confederate  sharfishoot- 
ers  in  'he  lirick  houses  along  the  bank  at  first  prevented  all 
attempts  to  build  the  bridges,  ii  spite  of  a  most  vigorous 
cannonading;  but  at  about  4.30  p.m.  were  finally  driven  out 
by  troops  ferried  over  in  pontoons,  and  the  bridges  were 
then  built.  The  army  commenced  crossing  that  evening  and 

occupied  the  town.  The  rest  of  Sumner's  division  an<l  part 
of  Hooker's  ci'ossed  on  the  13th.  The  remainder  of  Frank- 

lin's division  also  crossed  after  Sumner's  bridges  were  fin- 
ished. Dui'ing  the  niglit  of  the  13th  and  under  cover  of  a 

fog  on  the  morning  of  the  13th  the  army  was  formed  for  at- 
tack. Between  9  and  10  a.  m.  the  fog  lifted  and  the  battle 

began  with  the  attack  of  Franklin's  division  upon  the  Con- 
federate right  at  Hamilton's  Crossing,  held  by  .Jackson  with 

30,000  men.  This  attack  penetrated  the  Confederate  front 

line  and  drove  it  liack  upon  its  resei-ves,  until  such  strength 
was  developed  that  the  Union  line  was  finally  checked  and 
driven  back  nearly  to  its  original  position.  Desultory  fight- 

ing continued  upon  this  flank  during  the  day  with  no  ma- 
terial advantage  to  cither  side.  On  the  Union  right  wing 

.Sumner's  and  part  of  Hooker's  troops,  which  had  been  con- 
cealed in  the  streets  of  Fredericksburg,  moved  out  at  about 

noon,  formed  and  advanced  to  the  attack  of  Marye's  Heights. 
In  making  this  attack  they  were  exposed  to  a  concentrated 
cross-fire  of  artillery  and.  upon  a  near  approach  to  the  Con- 

federate position,  to  a  most  deadly  infantry  lire  from  the 
troojjs  in  a  sunken  road,  which  constituted  the  Confederate 
line  of  defense,  and  from  those  upon  the  hill  above  them. 
The  attiicking  lines  were  cut  down  and  destroyed  by  this 
fire,  but  fresh  troops  were  again  and  again  sent  against  the 
]iosition  until  nightfalL  During  the  night  Burnside,  becom- 

ing convinced  through  the  representations  of  his  subordi- 
nates, that  the  position  could  not  be  carried,  gave  up  the 

idea  of  renewing  the  attack.  The  armies  lay  facing  each 
other  until  the  night  of  Dec.  15,  when  Burnside  recrossed 
the  river  without  molestation.  The  total  Union  force  was 
about  116,000  men;  the  losses,  1,384  killed,  9.600  wounded, 
and  1,769  missing ;  total,  13,6.53.  The  total  Confederate 
force  was  about  78,000;  the  losses,  608  killed,  4.116  wound- 

ed, and  653  missing;  total,  5,377.  See  Oprird  Record,  arti- 
cles in  Battles  and  Leaders  of  the  Civil  War.  and  Scrib- 

uer's  War  Series.  James  Mekcur. 

Fred'ericton  :  a  beautiful  city  and  a  railway  center  (in- 
corporated in  1849);  capital  of  New  Brunswick  and  of  York 

County  (for  location,  see  map  of  Quebec,  etc.,  ref.  5-G); 
situated  on  the  right  bank  of  the  river  St.  John,  84  miles 
from  its  mouth,  in  a  fertile  and  well-cultivated  plain  bound- 

ed on  the  one  side  by  the  river  and  encircled  on  the  other 
by  a  range  of  low  wooded  hills.  It  is  finely  laid  out  and  has 
many  handsome  buildings.  Among  the  public  buildings  of 
importance  are  the  government-house,  the  province  build- 

ing, Victoria  Hospital  (erected  1887),  court-house,  city-hall, 
barracks,  the  exhibition  building,  the  custom-house,  jail,  etc. 
Predericton  is  the  seat  of  an  Anglican  bishopric,  of  the  Uni- 

versity of  New  Brunswick,  and  of  the  Provincial  Normal 
School,  and  has  eight  churches,  Christ  Church  Cathedral 
(Anglican),  a  Baptist  seminary,  and  several  libraries.  The 
city  is  engaged  chiefly  in  commerce  and  the  trade  in  lum- 

ber. The  river  is  navigable  to  this  point  by  large  steam- 
ers ;  above  small  steamers  ply  during  high  water,  proceed- 
ing as  far  as  Grand  Falls.  A  steam-ferry  connects  it  with 

St.  Mary's,  on  the  opposite  bank  of  the  river.  Fredericton 
was  founded  by  Villebon  in  1693  as  a  fort ;  was  unsuccess- 

fully attacked  in  1696  by  New  Englanders ;  under  the  name 

of  St.  Ann's  Point  was  temporarily  made  the  capital  of  New 
Brunswick  in  1701 ;  and  the  government  was  permanentlv 
established  there  liv  Sir  Guv  Carleton  in  1786.  Pop.  (1881) 
6,318;  (1891)6,503;  (189.3)  about  8,000. 

Fred'erik :  the  name  of  seven  kings  of  Denmark  be- 
longing to  the  Oldenburg  dynasty.  Under  the  reign  of 

Frederik  111.  (1648-70)  the  constitution  of  the  country  was 
changed  from  an  elective  monarchy,  in  which  the  power  of 
the  crown  was  circumscribed  within  very  narrow  limits  by 
the  privileges  of  the  nobility,  to  an  hereditary  monarchy, 



FREUEKlKSllALl) FREE   CmiiCJI   OF  SCOTLAND 561 

in  which  the  crown  was  invested  witli  an  aliscihili'  and  nn- 
linnted  power  (Nov.  14,  l(iGO).  Under  Fredcrik  VII.  (184H- 
(i:))  this  constitution  was  again  changed,  and  tlie  present 
constitution  established  (June  5,  1849),  according  to  which 
tlie  executive  power  rests  with  the  Itirig  and  liis  responsible 
ministry;  tlie  legislative  power,  with  the  Tliinu.  consisting 
of  an  upper  and  a  lower  house,  elected  indirectly  and 
directly  by  the  people  :  and  the  judicial  power,  with  courts, 
in  which  the  judges  are  a|)pointed  bv  the  king,  but  for  life. 

At  the  death  of  Fredcrik  VII.  (Nov. "15,  1803)  the  Oldenburg dynasty  became  extinct,  and  was  succeeded  in  Denmark  by 
the  house  of  Sonderburg-Gliicksburg. 

Frederiksbald,  fred'cr-iks-haald:  town  of  Norway;  in 
the  stift  of  Aggershuus ;  TM  miles  S.  S.  K.  of  C'hristiania 
(see  map  of  Norway  and  Sweden,  ref.  11-D).  To  the  S.  E. 
is  a  strong  castle,  Frederiksten,  standing  on  a  perpendicular 
rock  350  feet  high,  overiianging  the  sea,  and  considered  im- 

pregnable. Here.  Dec.  11, 1718,  at  the  siege  of  this  fortress, 
Charles  XII,  of  Sweden  was  killed.  The  town  has  a  fine 
harbor  and  considerable  trade  in  iron  an<l  lumber.  Pop. 
(1891)  11,183, 

Frederikstad,  -stalid :  a  seaport  of  Norway ;  at  the 
mouth  of  the  Glommen;  50  miles  S.  E,  of  C'hristiania  (see 
map  of  Norway  aiid  Sweden,  ref.  11-D).  It  has  a  spacious 
harbor,  a  good  trade,  thriving  manufactures  of  hardware, 
pottery,  agricultural  implements,  brandy,  etc.,  and  carries 
on  a  considerable  shipping  trade,  besides  its  lumber  business. 
A  mile  and  a  half  from  the  town  is  the  fall  of  the  Glom- 

men, called  Sarpen.  The  town  was  formerly  strongly  forti- 
fied, and  in  1716  Charles  XII.  of  Sweden  in  vain  attempted 

to  capture  it.     Pop.  (1891)  12,307. 

Fredo'uia:  city;  capital  of  Wilson  co..  Kan.  (for  location, 
see  map  of  Kansas,  ref.  7-1);  on  Pall  river,  and  on  the  A., 
T.  and  S.  P.,  the  Missouri  Pacific  and  the  St.  L.  and  S.  P. 
Hallways ;  85  miles  E.  by  S.  of  Wichita;  in  a  fine  farming 
region.     Pop.  (1880)  923;  (1890)  1,515;  (1895)  1,038. 

Fredonia ;  village ;  Chautauqua  ec,  N.  Y.  (for  location 
of  countv,  see  map  of  New  York.  ref.  6-B) ;  situated  on  the 
D.,  A.  v;  and  P.  Railroad ;  40  miles  S.  W.  of  Buffalo  and  3 
miles  from  Lake  Erie.  It  is  the  scat  of  a  State  normal 
school,  built  by  the  village  at  a  cost  of  $100,000.  The  rais- 

ing of  garden-seeds,  grapes,  grape-vine  roots  and  other  nur- 
sery-stock is  extensively  carried  on.  The  village  has  large 

carriage-factories,  felt-pad  works,  etc.,  sewers,  water-works 
owned  by  the  village,  electric  lights,  and  an  electric  street 
railway  connecting  it  with  Dunkirk.  Since  1824  it  has  been 

proviil'ed  with  natural  gas,  oljtained  by  lioring  into  the  bi- tuminous shale.  Here  was  organized  the  first  grange  of  the 
Patrons  of  Husbandry.  The  first  academy  in  Western  New 
York  was  established  here  in  1824;  its  library  of  some  2.000 
volumes  has  been  transferred  to  the  normal  .school  building. 
Pop.  (1880)2,692;  (1890)  3,399.        Editor  of  "Censor." 
Free  Bench :  in  English  law,  an  estate  in  many  respects 

resembling  dower,  which  by  the  custom  of  most  manors  the 
widow  has  in  the  copyhold  estates  of  which  her  husband  was 

a  tenant.  In  some  manors  the  husband's  estate  in  the  copy- holds of  which  his  wife  was  a  tenant  is  also  called  free 
bench,  but  this  interest  is  usually  termed  his  courtesy,  and 
free  bench  applied  only  to  the  widow's  interest. 

This  is  a  customary  right,  and  as  such  is  not  governed  by 
any  general  law,  as  in  the  case  of  dower,  but  is  dependent 
upon  the  local  custom  for  the  quantity,  character,  and  dura- 

tion of  the  estate  which  the  widow  takes. 

Unlike  a  dower  right  it  may  be  defeated  by  any  alienation 
of  the  husband,  either  by  deed  or  by  will,  but  is  paramount 
to  his  debts.  The  former  remedy  for  enforcing  the  right  of 
free  bench  was  by  a  plaint  in  the  manor  court,  but  the  rem- 

edy is  now  by  writ  of  summons  and  notice  after  a  form  of 
procedure  prescribed  by  the  Common  Law  Procedure  Act 
of  1860.  F.  Sturges  Allen. 

Free  Clmrcli  of  Scotland  :  That  branch  of  the  Presby- 
terian Church  in  Scotlaail  which  separated  from  the  Estab- 
lished Church  in  1843.  The  movement  in  the  Church  of 

Scotland  which  terminated  in  the  formation  of  this  is  close- 
ly connected  with  controversies  which  have  lasted  for  more 

than  300  years.  (For  the  earlier  history  of  these  controver- 
sies, see  the  article  Scotland,  Church  of,)  In  1647  an  act 

of  the  Assembly  of  the  .Scottish  Kirk  was  passed,  adopting 
the  Westminster  Confession  with  two  modifications — the  one 
in  favor  of  the  system  of  presbytery,  which  is  omitted  from 
the  Confession,  and  the  other  affirming  the  right  of  the 
Church  to  meet  in  synods  and  assemblies  without  the  con- 
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sent  of  the  magistrate.*  On  :\Ijir.  !),  1049,  the  Scottish  Par- 
liament [lassed  an  act  abolishing  ]jatronage  in  tlie  Kirk,  as 

being  unlawful  and  unwarrantable  by  the  word  of  God  and 
contrary  to  the  doctrines  and  liberties  of  the  Church.  The 
General  Assembly  in  .June  of  the  same  year  passed  an  act 
entitled  "The  Directory  for  the  Election  of  IMinisters,"  in 
which  it  was  declared  that  the  kirk  session,  or  lioaril  of  el- 

ders elected  by  the  congregation,  should  elect  the  minister, 
and  intimate  their  election  to  the  congregation  for  their  ap- 

probation ;  if  the  majority  dissented,  another  election  was  to 

take  place.  No  minister  was  to  be  settled  but  "upon  the 
suit  and  calling  of  the  congregation."  The  session  elected 
but  the  congregation  nmst  mark  their  eon.sent  by  an  orderly 
call  before  the  settlement  could  take  place.  This  Assembly 
completed  what  is  usually  sfioken  of  as  the  Sei-ond  Reforma- 

tion of  the  Kirk,  in  which  the  great  iirinciples  of  her  Pres- 
byterian constitution  and  her  inherent  right  of  spiritual  jur- 
isdiction were  vindicated.^ 

After  the  restoration  of  Charles  II.  patronage  was  re- 
stored in  connection  with  the  introduction  of  the  episcopal 

form  of  church  government. 
We  pass  on  to  the  union  of  the  two  kingdoms  of  England 

and  Scotland  and  the  merging  of  the  two  legislatures  in 
one  Parliament.  This  was  preceded  by  a  succession  of  leg- 

islative acts  which  were  intended  to  secure  to  the  Scottish 
nation,  by  the  most  solemn  guarantees,  the  maintenance 
of  the  doctrines,  principles,  and  government  of  the  Kirk, 
In  1705  the  act  for  securing  the  Protestant  religion  and 
Presbyterian  church  government  was  passed  by  the  Scot- 

tish Parliament,  and  was  afterward  incorporated  into  both 
the  Scottish  and  English  acts  for  ratifying  ami  approving 
the  union.  This  act  received  the  royal  sanction  in  1707, 
when  the  union  was  consummated,  and  has  been  regarded 
by  Scotchmen  not  as  a  simple  legislative  statute,  but  as  a 
fundamental  and  essential  condition  of  the  treaty  of  union.J 
This  important  act  not  only  confirms  the  act  of  1690,  rati- 

fying the  Confession  of  Faith  and  settling  the  Presbyte- 
rian church  government,  but  also  the  other  acts  which  fol- 

lowed that,  abolishing  the  royal  supremacy,  and  substituting 
the  election  of  the  session  and  the  call  of  the  congregation 
for  the  presentation  by  lay  patrons.  But  in  1711  the  famous 
act  of  Queen  Anne  for  the  restoration  of  patronage  was 
passed,  and  on  this  act  the  present  practice  of  patronage  in 
the  Church  of  'Scotland  rests.  All  parties  in  the  Kirk 
united  in  resisting  the  restoration  of  patronage ;  the  Gen- 

eral Assembly,  while  yielding  to  it,  continued  for  many 
years  to  protest  against  it.  Lord  Macaulay  thus  sjieaks  of 
the  serious  consequences  of  this  alleged  breach  of  the  con- 

stitution of  the  Church  of  Scotland :  "  The  British  legisla- 
ture violated  the  articles  of  union  and  made  a  change  in 

the  constitution  of  the  Church  of  Scotland.  From  that 
change  has  flowed  almost  all  the  dissent  now  existing  in 
.Scotland.  Year  after  year  the  General  Assembly  protested 
against  the  violation,  but  in  vain,  and  from  the  act  of  1711 
undoubtedly  flowed  every  secession  and  schism  that  has 

taken  place  in  the  Church  of  .Seotland."§ The  question  here  arises  as  to  whether  the  terms  of  the 
Revolution  settlement,  subsequently  ratified  by  the  treaty 
of  union  between  England  and  Scotland,  are  legally  so  strin- 

gent that  they  could  not  be  altered  by  subsequent  legisla- 
tion without  a  breach  of  the  covenant.  It  must  be  noticed 

that  it  has  jjroved  to  be  impossible  for  one  generation  to 
bind  all  those  who  succeed  it  in  any  department  of  human 
interest,  and  least  of  all  in  the  sphere  of  religion.  The  acts 
that  were  embodied  in  the  treaty  of  union  required  all  uni- 

versity professors  to  sign  the  Confession  of  Faith  and  sub- 
mit to  the  government  and  discipline  of  the  Kirk.  This 

was.  equally  with  the  abolition  of  patronage,  a  funda- 
mental condition  of  the  union  ;  but  in  1853  a  Universities 

(Scotland)  Act  was  passed  by  the  Parliament  which  limited 
this  subscription  to  theological  professors.  In  the  present 
condition  of  parties  in  Scotland  the  right  of  the  legislature 
to  make  this  change  will  scarcely  be  questioned.  The  sub- 

ject in  its  purely  legal  aspect  is  not  without  difficulties,  but 
it  can  not  be  maintained  that  the  legislature  of  to-day  is 
bound  to  perpetuate  what  it  regards  as  inexpedient  or  even 
wrong  because  it  was  a  condition  of  the  treaty  of  union  200 
years  ago. 

It  must,  however,  be  borne  in  mind  that  the  act  of  Queen 
Anne  which  abolished  patronage  was  in  direct  opposition 
to  the  declared  principles  of  the  Church  of  Scotland  and  to 
various  solemn  acts  both  of  the  General  Assembly  and  of 

*  Innes,  65.  Jr  Act  of  Securitv,  Innes,  117. 
t  Baillie,  Hetherington,  and  Innes.     §  JIacaulay,  Speeches,  ii.,  180. 
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Parliainont.  No  change  in  tlic  opinions  of  the  Scottish 
Cliurch  or  nation  liad  taken  place  to  warrant  sncli  a  hreaoh 
npon  tlie  constitution  of  the  Kirk,  and  the  niea-sure  was 
pjisscil  in  spite  of  tlie  earnest  remonstrance  and  jjrotest  of 
th(!  Church  and  nation.  A])art,  therefore^  from  tlie  gi'ave 
question  in  refcreniH'  to  the  irrevocal)leii(!SS  of  any  statute, 
tne  act  itself  was  unwarninte<l,  and  its  eonsecpiences  were 
as  serious  as  Lord  JIacaulay  has  represented  tlieni  to  be. 

Tlie  history  of  the  Church  of  Scotland  from  1711  to  18.34 
is  marked  by  many  instances  of  the  intrusion  of  ministers 
into  parishes  against  the  will  of  the  peo]ile.  In  17-!6  the 
Assembly  passed  an  act  against  the  intrusion  of  ininisters 
into  vacant  parishes,  and  up  to  17H4  the  Assembly  con- 

tinued from  year  to  year  to  remonstrate  against  the  law  of 
patronage  and  instructed  (^acli  succeeding  commission  *  to 
make  application  to  the  king  and  Parliament  lor  redress 
of  the  grievance.  A  case  of  disputed  settlement  under  the 
patronage  act  led  to  the  first  Secession,  in  1733, and  another 
case  of  the  same  kind  led  to  the  formation  of  the  Kelief 
Church  in  17o2. 

A  full  statement  of  the  facts  of  these  Secessions  belongs 
properly  to  the  history  of  the  United  Presbyterian  Church 
in  Scotland.  From  the  time  of  the  second  Secession  the 
dominant  party  in  the  Church  continued  to  enforce  the 
law  of  patronage  for  many  years,  but  a  minority  within 
the  Church  continued  to  protest  against  the  intrusion  of 
ministers  and  to  contend  for  the  doctrine  of  spiritual  in- 

dependence. About  the  beginning  of  this  century  the 

party  opposed  to  patronage,  now  known  as  the  ■'  Evan- 
gelical party,"  was  greatly  increased.  The  settlement  of 

Dr.  Andrew  Thomson  as  minister  of  St.  George's  church, 
Edinburgh,  in  1810,  and  the  subsequent  publication  of  the 
Chrislian  litdrudor  under  his  management  as  editor,  gave 
a  great  impulse  to  the  Evangelieals.f  In  this  work  of  rous- 

ing the  energies  of  the  Scottish  people  to  seek  ecclesiastical 
reform  he  was  joined  by  Dr.  Thomas  JlcCrie,  the  historian, 

and  shortly  afterward,' in  1815,  Dr.  Thomas  Chalmers  was removed  from  the  country  parish  of  Kilmany  to  the  Tron 
church  of  Glasgow,  and  threw  all  his  talents  and  energies  into 
the  same  great  work.  These  three  ministers  were  of  those  men 
who  stamp  the  impress  of  their  own  characters  ujjon  the  age 
in  which  they  live,  and  were  influenced  by  the  same  strong 

lofty  views  of  the  independence  of  the  Cliui'ch,  and  by  the 
same  ardent  love  for  the  principles  which  they  regarded  as 
fundamental  to  the  constitution  of  tlie  Reformed  Church  of 

Scotland.  In  ISS.'i  an  aiiti-pntronage  society  was  formed, the  most  active  member  of  which  was  Dr.  Andrew  Thom- 
son, but  the  majority  of  the  Evangelical  party  declined  to 

unite  with  it,  and  continued  to  seek  the  regulation  and  con- 
trol of  the  law  without  contemplating  its  total  abolition. 

In  1832  overtures  from  three  synods  and  eight  presbyteries 
were  laid  on  the  talile  of  the  General  Assembly,  represent- 

ing that  the  call  had  been  reduced  to  a  mere  formality,  and 
praying  that  measures  be  adopted  to  restore  it  to  its  consti- 

tutional and  salutary  efficiency.  A  motion  declaring  it  to 
be  inexpedient  to  take  any  action  was  carried  by  a  majority 
of  forty-two.  At  the  Assembly  in  1833  no  less  than  forty- 
five  overtures  asking  for  the  restoration  of  the  call  to  its 

proper  place  in  the  constitution  of  the  Church  were  pre- 
sented. Dr.  Chalmers  moved  that  the  dissent  of  a  majority 

of  the  parishioners  be  conclusive  against  the  settlement  of  a 
minister,  provided  the  objections  were  not  founded  on  mal- 

ice or  caprice.  A  motion,  in  effect  continuing  the  practice 
then  in  use,  was  carried  by  a  majority  of  twelve.  The  agi- 

tation of  the  subject  was  continued,  and  at  the  General  As- 
sembly of  the  following  year  (1834)  a  great  number  of  over- 

tures brought  up  the  discussion  of  the  call,  and  a  motion 
made  Ijy  Lord  Jloncrielf  to  the  same  purport  as  that  made 

by  Dr.  (.'lialiners  in  the  preceding  year  was  carried  by  a  ma- 
jority of  forty-six.  The  act  on  calls,  generally  known  as 

the  "  veto  act,"  was  only  a  half  measure.  Instead  of  giving 
any  direct  efficacy  to  tlie  call  of  the  people,  which  was  what 
the  constitutional  principles  of  the  Church  warranted,  it 
simply  rendered  the  dissent  of  the  people  conclusive  against 
the  presentee  ;  but  the  passage  of  tliis  act  marks  the  begin- 

ning of  the  "  ten  years' eonfiict  "  between  the  ecclesiastical 
and  the  civil  power  in  Scotland.  The  first  ca.se  that  arose 
under  this  n(!w  act  will  serve  as  an  illustration  of  the  con- 

flict which  was  carried  on  between  the  co-ordinate  courts. 

*  The  commission  of  Assembly  is  a  kind  of  committee  of  the 
whole,  which  ha^  power  to  meet  at  any  time  of  the  year  in  reference 
to  any  matters  which  may  atfect  the  interests  of  the  Church. 

+  The  terms  Evangelicals  and  Muderates  are  used  to  save  circum- locution. 

The  church  and  parish  of  .Xuchteranler  having  become  va- 
cant in  Aug.,  1834,  on  Sept.  16  thereafter  the  Earl  of  Kin- 

noul,  as  patron,  issued  a  presentation  in  favor  of  Kolwrt 
Young,  a  licentiate  of  the  Church.  The  call  was  laid  before 
the  presbytery  on  Oct.  14.  and  in  terms  of  the  veto  act  and 
its  relative  regulations  the  matter  was  brought  before  the 

|)arisliioners.  The  call  was  signed  by  the  Earl  of  Kinnoul's 
factor,  not  a  resident  in  the  parish,  and  by  two  heads  of 
families.  On  the  other  hand,  287  heads  of  families,  being 
communicants,  suVjscribed  a  dissent  from  the  call.  In  con- 

sequence of  this  the  presbytery  rejected  .Mr.  Young  as  pres- 
entee to  the  parish.  Mr.  Young  appealeil  flrst  to  the  synod 

and  afterward  to  the  Assembly,  but  both  of  these  courts  re- 
affirmed the  decision  of  the  pri'sbyti'i-y  by  large  majorities. 

Thereuiion  the  Earl  of  Kinnoul  and  Mr.  Young  instituted  a 
process  in  the  court  of  session,*  contending  that  the  re- 

jection of  .Mr.  Young  as  iireseiitee  was  \dlrit.  tires  of  tlie 
presbytery,  in  violation  of  the  statutes,  and  to  the  serious 
injury  of  their  patrimonial  rights  as  patrons  and  presentee. 
The  presbytery  of  Auchterarder  asked  advice  of  the  com- 

mission of  Assembly  which  met  Nov.,  183.i,  and  the  commis- 
sion instructed  their  procurator,  or  legal  agent,  to  conduct 

the  defense  at  the  expense  of  the  Church.  On  Mar.  8,  1838. 
the  court  gave  its  decision  by  a  majority  of  three — the  num- 

bers being  eiglit  and  five — to  the  effect  that  the  presbytery 
had  acted  to  the  hurt  and  prejudice  of  the  patron  and  pres- 

entee, illegally  and  in  violation  of  their  duty,  and  contrary 
to  the  provisions  of  the  statute  of  yueen  Anne  for  the  res- 

toration of  the  rights  of  patrons.  At  the  next  meeting  of 
the  presbytery  of  Auchteranler  the  whole  matter  was  re- 

ferred to  the  synod,  and  from  thence  sent  up  to  the  General 
Assembly,  which  met  in  May,  1838.  The  Assembly  author- 

ized the  procurator  of  the  Church  to  apjieal  the  case  to  the 
House  of  Lords,  and  on  May  3,  1839,  the  judgment  of  the 
House  of  Lords  was  given  to  the  effect  that  the  appeal  be 
dismissed  and  the  decision  of  the  court  of  session  affirmed. 
Thus  the  highest  legal  judicatory  in  the  kingdom  declared 
the  veto  act  to  be  illegal,  and  that  the  law  recognizes  neither 
the  call  nor  the  objections  of  the  people  in  the  appointment 
and  ordination  of  a  minister  to  a  parish,  and  that,  if  they 
interfere  with  the  patron  in  the  exercise  of  his  right,  they 
must  bo  put  down.  A  crisis  had  now  arrived,  and  the  Gen- 

eral Assembly  of  1839  met  prepared  to  deliberate  on  the 
course  to  be  taken.  Dr.  Cook,  as  leader  of  what  was  called 
the  Moderate  party,  moved,  in  effect,  that  as  the  veto  act 
had  been  pronounced  illegal  by  the  supreme  civil  tribunals 
of  the  country,  the  General  Assembly  should  instruct  all 
presbyteries  to  proceed  in  the  settlement  of  parishes  ac- 

cording to  the  practice  which  prevailed  previously  to  the 
passing  of  that  act.  Dr.  Chalmers,  as  leader  of  the  Non- 

intrusion party,  moved  a  resolution  affirming  the  readiness 
of  the  Church  to  give  obedience  to  the  civil  courts  so  far  as 
the  civil  rights  and  emoluments  of  the  Church  were  con- 

cerned, but  at  the  same  time  declaring  the  principle  of  non- 
intrusion to  be  an  integral  part  of  the  constitution  of  the 

Reformed  Kirk  of  Scotland,  and  that  the  principle  could 
not  be  abandoned  ;  therefore  no  presentee  should  be  forced 
upon  any  parish  contrary  to  the  will  of  the  congregation. 
This  resolution  further  provided  for  the  appointment  of  a 
committee,  with  instructions  to  confer  with  the  Government 
of  the  country  with  a  ̂ ^ew  to  the  restoration  of  harmony 
between  Church  and  state.  This  motion  was  carried  in  the 

Assembly  by  a  majority  of  forty-nine.  It  declared  in  effect 
that  the  civil  courts  might  do  what  they  chose  with  the 
emoluments  of  the  parish  of  Auchterarder,  but  that  the 
Church  courts  could  not  proceed  at  the  dictation  of  these 

courts  to  the  ordination  and  settlement  of  Mr.  Y'oung.  Thus terminated  for  a  time  the  Auchterarder  case,  but  the  col- 
lision between  the  Kirk  and  the  civil  courts  continued. 

The  position  of  the  Church  was  becoming  more  and  more 
difficult  and  complicated.  The  Xonintrusionists  were  will- 

ing to  abandon  the  temporalities  of  the  benefices,  and 
claimed  for  the  Church  only  spiritual  and  pastoral  rights ; 
but  this  was  met,  on  the  part  of  the  civil  courts,  by  the 
principle  that  ministers  of  the  national  Church  were  statu- 

tory functionaries,  bound  to  perform  their  duties  as  fixed  by 
the  supreme  courts,  and  that  they  could  not  evade  these 
duties  by  merely  abandoning  the  emoluments.  Meanwhile 
some  attempts  were  made  to  afford  relief  from  this  conflict 
of  jurisdiction  by  means  of  legislation.    In  May,  1846,  the 

*  The  court  of  session  is  the  supreme  civil  court  in  Scotland,  hav- 
ing jurisdijetion  in  all  civil  cases  of  whatever  nature.  It  was  insti- 

tuted in  15.i2.  The  number  of  judges  is  thirteen— the  lord  president, 
the  lord  justice's  clerk,  and  eleven  ordinary  lords. 
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Karl  of  AI)im-(1pcii  bn)Uf,'lit  fnrvvanl  u  bill  nii  ihc  Churoh 
question,  but  it  failed  to  meet  the  (litlicullics,  iiiasimich  as 
it  acknowledged  the  validity  neither  of  the  veto  nor  of  the 
direct  call,  and  left  the  proceeding's  of  the  Church  courts 
subject  to  the  review  of  the  court  of  session.  After  a  second 

reading  it  was  withdi'awn.  The  (iencral  Assembly  of  1843 
transniilted  to  the  crown  "  llie  claim,  declaraliou,  and  pro- 

test anent  the  eneroachnu'iils  of  the  court  of  session." 
"  The  Claim  of  Rights,"  as  it  was  called,  is  a  most  valuable 
historical  document,  gathering  up  the  principles  of  the 
majority  in  the  Assembly,  and  giving  a  couipreheiisivc  state- 

ment of  the  scriptural,  constitutional,  and  legal  grounds  on 
which  these  principles  rested,  of  the  wrongs  which  the 
Church  had  sustained  from  the  civil  courts,  anil  of  the 
claim  for  protection  which  she  i)ut  forth.  It  closed  with  a 
solemn  declaration  that  at  all  hazards  the  (!hurch  was  pre- 

pared to  defend  and  nuiinlain  her  inalienable  rights.  To- 
ward the  close  of  the  year  1842  a  convocation  was  called  to 

take  into  consideration  the  position  of  the  Church  in  rela- 
tion to  the  civil  courts.  This  meeting  was  opened  on  Nov. 

17,  and  about  450  ministers  were  present.  A  memorial  to 
Government  was  subscribed  by  nearly  all  the  ministers 
present,  by  which  they  conunitted  themselves  to  the  relin- 

quishment of  the  Church  temporalities  if  they  could  no 
longer  hold  them  in  consistency  with  the  free  and  full  ex- 

ercise of  their  spiritual  functions.  Mr.  Maule  introduced 
a  motion  into  the  Uouse  of  Commons,  Mar.  7,  1843,  to  the 
effect  that  the  house  should  resolve  itself  into  a  commit- 

tee to  take  into  consideration  the  grievances  of  which  the 
Church  of  Scotland  complained;  76  voted  for  this  motion 
and  241  against  it,  but  tlie  Scottish  members  voted  in  the 
proportion  of  2  to  1  in  its  favor.  It  was  felt  in  Scotland 
as  a  grievance  that  in  a  purely  Scottish  question  the  voice 
of  Scotland,  as  expressed  by  her  representatives,  was  over- 

borne by  the  votes  of  English  and  Irish  members.  With 
this  decision  the  negotiations  for  relief  from  the  conflict  of 
opposing  jurisdictions  by  means  of  legislation  came  to  an 
end. 

The  Assembly  met  on  May  IS,  1843.  That  day  witnessed 
a  transaction  which  profoundly  agitated  the  Scottish  nation  ; 
a  thrill  of  enthusiasm  passed  from  heart  to  heart  such  as 
had  not  been  felt  for  centuries.  After  the  nsnal  prelimi- 

nary services,  the  Rev.  Dr.  Welsh,  as  moderator,  impressively 
declared  that  it  was  impossible  to  constitute  a  free  Assem- 

bly under  the  conditions  of  establishment  as  now  fixed  by 
the  civil  authorities,  and  then  read  the  protest.  The  pro- 

test having  been  laid  on  tlie  table,  he  rose  and  left  the 
chair,  and  [jroceeded  up  the  aisle  to  the  door;  he  was  speed- 

ily jf)ineil  by  Dr.  Thomas  Chalmers,  and  they  were  followed 
by  over  400  ministers  and  a  still  larger  number  of  elders. 
They  were  received  by  the  people  out.side  the  church  with 
prolonged  cheers,  and  as  the  crowd  fell  back  on  either  side 
to  allow  them  to  pass  out,  they  spontaneously,  though  with- 

out any  jirevious  arrangement,  fell  into  a  line  three  abreast, 
and  thus  made  their  way  to  the  large  hall  at  Caiuionmills 

which  had  been  prepared"  for  their  reception.  Dr.  Chalmers was  elected  the  first  moderator  of  the  Free  Assembly,  and 
the  Secession  was  completed  by  the  subscription  of  the  act  of 
separation  and  disruption.  Four  hundred  and  seventy  min- 

isters thus  abandoned  the  Church  of  Scotland  as  by  law  es- 

tablished, renouncing  all  rights  and  emoluments  "in  that Church.  A  yearly  revenue  of  more  than  £100,000  sterling 
was  voluntarily  relinquished.  We  can  quite  understand  how 
the  fire  of  a  holy  enthusiasm  would  glitter  in  many  an  eye 
as  they  witnessed  this  example  of  the  supremacy  of  con- 

science amid  many  temptations  to  compromise  with  the  civil 
authorities.  One  great  service  which  the  disruption  ren- 

dered to  the  common  cause  of  Christianity  was  the  testi- 
mony that  it  bore  to  the  existence  and  power  of  a  self-sac- 

rificing attachment  to  the  cause  of  Christian  truth.  Here 
was  a  company  of  nearly  oOO  ministers  who,  rather  than  do 
what  they  believed  would  be  hurtful  to  religion,  resigned 
their  secure  emohmients  and  threw  themselves  and  their 
families  upon  the  providence  of  God.  The  deed  took  many 
by  surprise,  and  closed  many  a  lip  that  had  sneeringly  pro- 

claimed that  the  ministers  would  cling  to  their  manses  and 
stipends.  It  filled  every  generous  mind,  every  lover  of  the 
noble  and  heroic  in  every  hind,  with  a  glow  of  admiration. 
Whatever  opinion  men  held  of  the  merits  of  the  previous 
controversy,  the  disruption  itself  made  a  deep  and  broad  im- 

pression that  the  sacrifice  it  involved  was  made  at  the  shrine 
of  conscience.  Nor  was  it  done  in  the  heat  of  a  momentary 
impulse.  It  was  reached  by  slow  and  well-measured  steps 
after  much  public  and  private  debate,  and  the  truest  honor 

is  due  to  the  men  who  thus  rose  at  the  call  of  duty  abovo 
all  personal,  all  earthly  considerations. 

It  is  necessary  to  notice  that  the  Free  Church  thus  con- 
stituted held  strongly  to  the  principli;  of  a  religious  cstab- 

lislnucnt.  The  testimony  of  thi^  Church  of  Scotland  has 
always  been  that  Christ  is  not  oidy  Head  over  the  Church, 
but  alsci  Head  over  nations  anil  states  as  such;  and  it  was 
held  by  the  leaders  of  the  Free  Church  movement,  and  espe- 

cially liy  Dr.  Chalmers  and  Hugh  iMillcr  (who  as  editor  of 
the  Edinburgh  Wi/ne.sn  did  much  to  pi-cpare  the  people  for 
the  disnqition).  that  this  doctrine  of  Christ's  headship  in- 

volved the  duty  of  the  civil  nuigist  rate  to  sujiport  the  Church 
of  Christ  in  the  land  over  which  he  rules. 

The  distinctive  princi|jles  of  the  Free  Clun-ch  mav  be 
summed  up  under  two  heads:  (1)  The  right  of  those  who 
are  members  of  the  Church,  and  in  full  communion  with 
her,  to  have  the  uncontrolled  power  of  choosing  their  own 
pastors.  At  the  beginning  of  the  conflict  it  was  simply 
asked  that  no  pastor  should  be  intruded  by  a  patron  or  by 
a  church  court  upon  an  unwilling  people,  but  as  the  battle 
went  steadily  on  this  claim  was  inten,sified,  and  the  abolition 
of  patronage  was  demanded  as  a  right.  The  right  of  a  call 
in  some  form  or  other  has  always  been  claimed  by  the  Church 
of  Scotland  for  the  people.  It  is  not  necessary  to  review 

the  facts  on  this  subject ;  the  only  question  is  as'  to  whether an  Established  Church,  having  no  power  but  what  the  state 
has  conferred  on  it,  is  not  bound  to  acquiesce  in  the  legis- 

lation f>f  the  state  and  the  decisions  of  the  civil  courts. 

The  Claim  of  Rights  maintains  that  the  restoration  of  pa- 
tronage by  the  act  of  Queen  Anne  was  a  breach  of  contract 

as  ratified  in  the  treaty  of  union ;  but  it  was  held,  on  the 
other  hand,  that  the  Establishment  is  not  founded  on  con- 

tract at  all,  inasmuch  as  the  legislature  of  one  period  can 
not  be  bound  by  the  acts  of  their  predecessoi's.  That  the 
constitution  of  the  Church  of  Scotland  involves  the  right 
of  congregations  to  elect  their  minister.s  can  not  be  doubted, 
and  we  find  that  after  the  dust  of  the  conflict  had  cleared 
away  the  Church  of  Scotland  once  more,  under  the  leader- 

ship of  such  men  as  the  late  Dr.  McLeod  and  Dr.  Caird. 
continued  to  claim  for  the  people  this  right  of  electing  their 
ministers.  (3)  The  second  great  principle  asserted  by  the 
Free  Church  was  the  right  of  the  Church  through  its  courts 
and  under  C-hrist,  and  in  accordance  with  the  %vord  of  God, 
to  reg\ilate  all  purely  spiritual  and  ecclesiastical  affairs. 
The  Evangelical  party  in  the  Church  of  Scotland  main- 

tained that  in  matters  so  purely  spiritual  as  the  exercise  of 
discipline  over  their  own  members  and  office-bearers  they 
couUl  not  be  interfered  with  by  the  civil  courts.  They  were 
quite  willing  that  the  civil  courts  should  assume  thedirec- 
tion  of  the  civil  or  pecuniary  interests  of  their  members, 
but  when  the  court  of  session  reviewed  and  reversed,  de- 

clared null  and  void,  the  ordinations,  suspensions,  and  de- 
positions which  the  church  courts  had  pronounced  and  rati- 

fied— when  it  prohibited  ministers  whom  the  church  courts 
had  a]ii>ointi'il  to  preach  in  certain  districts  from  exercising 
within  these  districts  any  function  of  their  ministry — it  was 
felt  that  the  Church  was  stripped  of  her  independence,  and 

the  doctrine  of  Christ's  headship  over  the  Church  thrust 
aside.  The  appeal  to  the  British  Parliament  to  sustain  the 

Church's  claiin  to  a  separate  and  exclusive  jurisdiction  in 
things  spiritual  and  ecclesiastical  was  rejected  ;  and  now  it 

was  left-  for  those  who  contended  for  the  Church's  freedom 
and  independence  either  to  surrender  the  liberties  and 
privileges  which  they  regarded  as  in  harmony  with  all  the 
principles  and  statutes  upon  which  the  Kirk  of  Scotland 
was  established :  or  to  disobey  the  law  as  now  declared  and 
to  submit  to  whatever  penalties  might  be  inflicted;  or  to 
quit  the  Establishment,  and  so  relieve  themselves  from  legal 
obligations  which  they  could  not  conscientiously  discharge. 
At  once  they  chose  the  latter  as  the  only  open  and  honor- 

able course  for  them  to  take,  and  rather  than  sacrifice  the 
spiritual  independence  of  the  Church  they  paid  the  forfeit 
of  their  livings. 

When  the  Free  Church  was  thus  constituted  a  great  work 
was  before  it.  Churches  had  to  be  created,  provision  made 
for  the  sujiport  of  the  ministry,  a  college  to  be  organized 
and  sustained,  and  missionary  operations  to  be  carried  on. 
So  much  energy  and  zeal  were  put  forth  that  within  three 
years  and  a  half  after  the  disruption  over  $3,000,000  had 
been  expended  on  churches  and  manses,  and  |350.000  had 
been  obtained  for  educational  purposes.  In  its  subsequent 
history  the  Free  Church  has  aiforded  the  noV)lest  demon- 

stration of  the  power  of  a  Christian  Church  to  maintain  an 
educated  ministry,  and  at  the  same  time  to  prosecute  mis- 
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sioniiry  anil  ollu'r  br'ncvuleiit  enterprises  with  iiiercasing 
liberality.  The  Free  Church  annually  raises  over  $;i,()(K),UOO 

for  reh'fjious  purposes.  Through  its  sustentation  I'uud  tlie ministers  in  tlie  poorest  parishes  receive  adequate  support. 

Nearly  all  the  I'oivign  missionaries  connected  witli  the  E.s- taljlished  Church  tcjok  part  with  tlie  Free  Cimrch,  and  on 
this  Cliurch,  even  amid  its  own  early  .struggles,  the  su|)port 
of  tlie.se  missions  devolved.  It  has  missions  in  India,  in 

Kastern  Europe,  in  Asia  Minor,  Syi'ia,  and  Araliia,  and  in 
Africa;  it  has  contributed  largely  to  the  evangelization  of 
the  colonies,  especially  Canada  and  Australia;  and  it  makes 

grants  fi'om  year  to  year  to  evangelical  societies  on  the  con- 
tinent of  Europe.  Free  Church  schools  have  been  estab- 
lished through  Scotland,  and  there  are  (hree  theological 

colleges  sustained  with  efficiency.  Whatever  may  be  said  of 
the  principles  maintained  by  the  Free  Church,  there  can  be 
only  one  estimate  of  the  character  and  worth  of  the  out- 

going ministers,  and  of  the  zeal  and  liberality  and  success 
with  which  that  Church  has  so  far  pro.secuted  its  work.  To 
the  Alliance  of  the  Reformed  Churches,  in  1892,  it  reported 
74  presbyteries,  1,092  congregations,  1,142  ministers,  and 
338,978  communicants.  For  later  and  fuller  statistics,  and 
for  an  account  of  the  voluminous  literature  of  the  subject, 
see  the  article  Presbytekiax  Church. 

Revised  by  Willis  J.  Beecher. 
Free  Cities :  See  Free  Imperial  Cities. 

Free  Coiiiag:e :  See  Coinage,  Currencv,  Finance,  and 
Silver  Coixare. 

Free  Coiigregratious  (transl.  of  Germ.  Freie  Gemeuide) : 
the  name  of  those  funned  in  Germany  as  a  rationalist  reac- 

tion against  the  revival  of  positive  Christianity  under  King 
Frederick  William  IV.  of  Prussia.  In  1841  a  number  of 
pastors  of  the  old  rationalistic  school  assembled  at  Guadau 
and  Halle,  under  the  presidency  of  Lebrecht  Uhlich,  pastor 
of  Pommelte,  near  Magdeburg,  and  adopted  a  platform  of 
nine  strongly  [ironounoed  rationalistic  propositions,  at  the 

same  time  assuming  the  name  "  Friends  of  Light,"  or  "  Prot- 
estant Friends."  In  1844  another  meeting  was  held,  at 

Coethen,  where  1.33  theologians  and  about  500  laymen  were 
present ;  and  Uhlich  delivered  a  lecture  in  which  he  re- 

jected the  doctrines  of  hereditary  sin,  atonement,  the  Trin- 
ity, the  divinity  of  Christ,  etc.  At  first  the  leaders  of  the 

movement  professed  to  be  Christians;  but  when  afterward 
they  openly  rejected  all  the  fundamental  doctrines  on  which 
the  Christian  Church  is  built,  identified  themselves  with  the 
young  Hegelian  school,  and  affiliated  with  atheists  and  ma- 

terialists, the  Government  began  to  interfere,  and  they  were 
compelled  to  separate  from  the  Church  and  form  "  Free  Con- 

gregations." The  movement,  nevertheless,  received  a  new 
and  strong  impetus  from  the  political  disturbances  of  1848. 
The  leaders  entered  Parliament,  and  found  an  opportunity 
of  representing  themselves  as  the  leaders  of  the  nation.  The 
connection  with  politics,  however,  proved  fatal  to  the  move- 

ment. W^heii  the  enthusiasm  was  spent  and  the  hea\'y  re- action set  in,  the  Government  began  to  deal  in  a  rather 
jieremptory  way  with  the  Free  Congregations.  Still  in  1891 
there  were  in  Germany  fifty-five  of  them,  with  18.771  mem- 

bers. See  F.  Kampe,  Geschichte  der  religiosen  Bewegang 
der  neiiereii  Zeit^{i  vols.,  Leipzig,  1852-60),  and  the  annual 
Freireligioser  Kalendar  {Gotha,  1871,  sqq.). 

Revised  by  S.  M.  Jackson. 

Freedman  [ freed,  fcrt.  partic.  of  free  +  man;  used  often 
as  a  transl.  of  Lat.  liberfus,  libertinus,  freedman,  derivs.  of 
liber,  free] :  in  ancient  Rome,  a  free  man  who  had  been  a 
slave.  Slaves  liberated  by  certain  forms,  or  owned  with 
certain  conditions  before  liberation,  or  over  thirtv  years 
old  at  the  time  of  acquiring  freedom,  became  not  only  f  reed- 
men,  but  Roman  citizens;  others  belonged  to  the  class 
Latini ;  still  others  (dedititii)  had  no  recognized  political 
existence.  The  descendants  of  freednien  were  free,  but  even 
when  citizens  they  did  not  have  the  rights  of  the  gens. 

Freedmeii's  Bureau :  a  bureau  of  the  War  Department of  the  U.  S.  Government  established  Mar.  3,  1865,  for  the 
supervision  of  lands  abandoned  during  the  civil  war,  and 
for  the  control  of  all  subjects  relating  to  refugees  and  freed- 

nien from  any  part  of  the  territory  within  the  operations  of 
the  army.  The  bureau  was  under  the  control  of  a  commis- 

sioner appointed  by  the  President  and  confirmed  by  the 
Senate.  The  establishing  act  also  contained  a  clause  au- 

thorizing a  detail  of  officers  of  the  army  for  service  under 
the  commissioner.  A  supplementary  act  enlarged  the  func- 

tions of  the  bureau  so  as  to  include  "  the  supervision  and 

care,  of  all  loyal  refugees  and  freednien,  so  far  as  the  same 
shall  be  neces.sary  to  enable  them,  a.s  speedily  as  practicable, 
to  become  self-supporting  citizens  of  the  U.  S.,  and  to  aid 
them  in  making  the  freeilom  conferred  by  proclamation  of 
the  commander-in-chief,  by  eniancii)ation  under  tlie  laws 
of  States,  and  by  constitutional  amendment  available  and 

beneficial  to  the  public." The  work  thus  assigned  to  this  bureau  was  nothing  less 
than  the  organization  into  the  methods  of  civil  government 
of  two  and  a  half  millions  of  people  who  had  lieen  driven 
from  their  former  homes  by  the  sharp  vicissitudes  of  war. 
Gen.  O.  0.  Howard,  of  the  U.  S.  army,  was  appointed  com- 

missioner, and  he  at  oiu'e  put  in  motion  a  vast  machinery 
for  the  accomplishment  of  the  work  by  installing  a  large 
number  of  assistant  commissioners  in  various  parts  of  the 

country.  These  were  organized  into  divisions  as  the  "quar- 
termaster's division,"  the  "  land  and  claim  divLsion,"  the 

"medical  division,"  the  "transportation  division,"  the 
"  school  division,"  the  "  bounty  division,"  and  the  "  financial 
division."  The  scope  of  the  work  undertaken  was  thus  de- 

fined ill  the  report  of  the  investigating  committee  of  1870: 
1,  taking  possession,  on  behalf  of  the  C  S.,  of  all  real  estate 
abandoned  by  its  owners ;  2,  taking  jiossession  of  all  real 
estate  forfeited  to  the  U.  vS.  to  be  sold  for  taxes,  whether 
bought  in  by  order  of  the  President  of  the  U.  S.  or  sold  to 
settlers  and  others ;  3,  taking  possession  of  all  lands  con- 

fiscated to  the  U.  S. ;  4,  taking  possession  of  all  personal  prop- 
erty of  the  enemy  derelict,  abandoned,  or  captured,  except 

prizes  at  sea :  5,  taking  care  of,  and  making  provision  for, 
all  persons  now  freed  or  hereafter  to  be  freed  under  any  laws 
of  the  U.  S.  or  proclamations  of  the  President  or  acts  of 
manumission ;  6,  taking  care  of  aU  colored  men  in  the  rebel- 

lious districts  who  were  free  before  the  war,  and  of  all  fugi- 
tives thereto  from  loyal  States  ;  7,  all  legal  proceedings  for 

the  confiscation  of  property  in  the  courts,  the  U.  S.  attor- 
neys or  special  attorney  to  act  under  orders  of  the  new  de- 

partment so  far  as  respects  these  proceedings ;  8,  the  ad- 
ministration of  all  laws,  rules,  and  regulations  relating  to 

the  migration  of  colored  people ;  9,  and  of  laws  relating  to 
the  compensation,  if  any,  which  the  Government  may  here- 

after give  to  aid  loyal  States  in  emancipating  slaves ;  10,  aU 
other  matters  relating  to  the  emancipation  and  its  processes, 
its  rules  and  regulations,  etc.,  and  the  protection  of  the  in- 

terests of  the  colored  men  as  well  as  of  the  U.  S. 
Within  five  years  from  the  time  of  the  organization  of  the 

bureau  the  scliool  division  reported  the  establishment  of 
3,118  schools  with  250,000  pupils ;  the  transportation  division 
reported  6,353  freednien  transported  to  places  where  there 
was  employment  and  assured  support ;  the  financial  division 
reported  that  the  receipts  and  expenditures  for  the  work  of 
the  liureau  proper  were  about  $8,000,000.  and  that  including 
the  bounty  and  prize-money  secured  through  the  bureau  the 
total  amount  exceeded  $21,000,000.  The  work  of  the  bureau 
was  intended  to  be  only  temporary.  Gradually  the  schools, 
banks,  and  other  institutions  founded  for  the  purpose  of  aid- 

ing in  the  passage  over  a  rough  period  were  turned  over  to 
the  common  system  of  government  in  the  country.  The  best 
authorities  on  the  subject  are  the  various  reports  of  Gen. 
Howard  and  of  the  congressional  committees  between  1865 
and  1871.  C.  K.  Adams. 

Freedom  of  the  Will :  See  Free  Will  and  Wn-L. 

Freehold  :  an  estate  of  inheritance  or  for  life  in  real  prop- 
erty. It  was  in  ancient  times  termed  a  frank-tenement  (a 

word  having  the  same  meaning  as  "  freehold  "),  and  denoted 
an  estate  held  by  a  freeman  independently  of  the  mere  will 
of  the  feudal  lord.  It  includes  those  estates  to  which  the 
mode  of  conveyance  by  feoffment  with  livery  of  seizin  was, 
in  the  early  common  law.  exclusively  apj^rofiriate,  and  this 
characteristic  was  once  used  as  a  means  of  defining  its  ex- 

tent of  application  ;  but  since  the  abolition  of  feoffment  such 
a  mode  of  description  is  no  longer  possible.  (See  Feoff- 

ment.) But  though  the  ceremony  of  livery  of  seizin  no 

longer  exists,  the  term  "  seizin  "  has  still  been  retained  as 
applicable  to  freehold  interests  alone,  while  all  inferior 

estates  are  said  to  exist  only  in  "possession."  An  estate  of 
freehold  may  be  either  corporeal,  as  in  land,  or  incorporeal, 
as  in  rents  or  franchises.  Freeholds  of  inheritance  are  fees 
simple  (see  Fee)  and  fees  tail.  (See  Entail.)  Freeholds 
not  of  inheritance  are  life  estates,  and  may  be  either  con- 

ventional (that  is,  such  as  are  created  by  contract  between 
the  jiarties)  or  legal  (that  is,  such  as  are  created  liy  operation 

of  law).  Those'  which  are  conventional  may  be  either  (1) 
for  one's  own  life,  (3)  for  the  life  of  another,  or  (3)  for  some 
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imlofinite  perioil,  wliicli  may  possibly  last  (lurini;  the  period 
of  one's  life.  Lepil  life  estates  are  (1)  curtesy,  (2)  dower, 
and  (13)  jointure.     See  Estate.  Dower,  and  Jointure. 

Revised  by  K.  Stuboes  Allen. 

Freehold  :  town  ;  capital  of  Monmuntli  CO.,  N.  J.  (for  lo- 
cation, see  map  of  New  Jersey,  ref.  4-E) ;  on  Cent.  R.  R.  of 

"N.  J.  and  Penn.  K.  R, ;  24  miles  E.  of  Trenton  and  16  miles 
W.  of  Long  Branch.  It  has  6  church(!s,  good  public  and 
private  schools,  a  manufactory  of  underwear  employing 
over  400  person^,  a  large  iriiu-foun<iry.  uuichine-shops,  a 
largo  file-factory,  a  planing-mill.  about  150  business  jilaoes, 
mechanics'  shops,  etc.,  gas  and  electric  lights,  a  system  of 
sewers,  and  water-works  supplied  from  artesian  wells.  In 
the  town  is  located  a  handsome  monument  commemorating 
the  battle  of  Monmouth,  fought  here  June  2y,  177H.  Pop. 
(1880)  2,433;  (1800)  2,932;  (18!)r>)  3.157. 

Editor  of  ■'  Mon.houtii  Democrat." 

Free  Imperial  Cities :  the  exjiression  generally  used  to 

translate  the  German  phrase  /'/-('('e  Reichn-.iUid/it — that  is, towns  which  govern  themselves  by  elected  magistrates  and 
form  independent  comnnmities  suliject  only  to  the  einperor. 
They  were  the  natural  result  of  the  unsettled  state  in  which 
society  found  itself  in  the  early  Middle  Ages,  and  which 
made  it  necessary  for  the  most  peaceful  industry  and  com- 

merce to  wear  helmet  and  sword  and  protect  themselves  liy 
walls  and  towers  against  the  roljberies  of  the  knights.  As 
they  acquired  the  power  of  defending  themselves  they  gradu- 

ally obtained  political  influence,  and  the  emperor  was  often 
willing  to  grant  them  great  privileges  on  accouiit  of  the  sup- 

port they  were  capable  of  giving  him  in  his  (juarrels  with 
the  nobility  and  the  clergy.  They  first  appear  fully  devel- 

oped in  their  distinct  character  as  independent  mendjers  of 
the  empire  in  the  reign  of  Henry  Vll.,  1308-13.  At  the  Diet 
of  Augsburg,  1474,  they  for  the  first  time  divided  themselves 
into  two  benches — the  Rhenish  and  the  Suabiiin  ;  and  by 
the  Peace  of  Westphalia,  1(548,  they  were  formally  recog- 

nized as  forming  the  third  coUee/iiim  of  the  imperial  diet. 
Their  number  was  always  somewhat  fluctuating;  they  seem 
to  have  lost  their  privileges  still  more  easily  than  they 
gained  them,  and  their  history  was  generally  full  of  violent 
turns.  At  the  outbreak  of  the  French  Revolution  they 
numbered  fifty-one,  the  Rhenish  bench  comprising  four- 

teen— Cologne,  Aix-la-Chapclle  (Aac/ieii),  Li'ibeck.  Worms, 
Siiires,  Frankfort-on-the-Main.  (ioslar.  Breuu'u,  Hamburg, 
Muhlhausen,  Nnnlhausen,  Dortmund,  Friedberg,  and  Wetz- 
lar ;  anil  the  Suabian,  comprising  thirty-seven — Ratisbon 

(liet/i'iishiirg),  Augshuig.  Nuremberg,  Ulni,  Esslingen,  Rent-' 
lingen,  Nordlingen,  Rothenburg  on  the  Tauber,  Schwiibersch- 
Hall,  Rothmeil,  Ueberlingen,  Heilbronn.  Cimiind,  Memming- 
en,  Lindau,  Dinkelsbuhl,  Biberach,  Ravensburg,  Schwein- 
furt,  Kem])ten,  Windstein.  Kaufbenern,  Weil,  Wangen,  Isny, 
PfuUendorf,  Oppenburg,  Leutkerchen,  Wiuiiifen,  Weissen- 
burg  in  the  Nordgau,  Giengen,  Gengenliach.  Zell  on  the 
Eamraerbach,  Buchhorn,  Allien,  Buchau,  and  Bopfingen. 

In  1803  there  were  but  six — llambiu'g,  Li'ibeck,  Bremen, 
Prankfort-on-the-Main,  Augsburg,  and  Nuremberg,  and 
Augsburg  ami  Nuremberg  were  incorporated  with  Bavaria. 
in  1806.  and  Frankfort-on-the-Main  with  Prussia  in  1866. 

The  only  free  cities  remaining  are  Ilaniliurg,  Li'ilicck,  and 
Bremen,  which  since  1861  have  been  sovereign  members  of 
the  (ierinan  empire. 

Freelaiid :  borough ;  Luzerne  co..  Pa.  (for  location  of 
county,  see  map  of  Pennsylvania,  ref.  3-1) ;  on  the  Lehigh 
Valley  Railroad  ;  30  miles  by  rail  S.  of  Wilkesliarre.  It  has 
excellent  schools,  a  planing-mill,  foundry,  machine-shops, 
etc.,  electric  lights,  water-works,  and  an  amjile  supply  of 
coal,  and  is  the  business  center  of  the  surrounding  agricul- 

tural district  and  mining  towns.  Pop.  (1880)  624;'(1S!)()) 
1,730.  Editor  of  "  Progress." 
Freeman :  a  man  who  is  not  a  slave,  or,  in  a  narrower 

sen.se,  a  citizen  or  burgess  who  has  certain  specified  rights. 
In  ancient  Rome  freeman  (liheri)  were  of  two  elasse.s — in- 
genui,  or  free-born,  and  liberfi  or  liberfuii,  freedmen,  who 
had  bi'en  slaves.  The  two  classes  hail  a  ilistinct  legal  stji- 
tus,  but  the  sons  of  freedmen  were  inyenui,  though  without 
tribal  privileges. 

Freeman,   Edward   Augustus,   D.  C.  L.,   LL.  D.  :  b.  at 
Uarboriie,  Sta.lTordshire,  England,  Aug.  3,  1823;  chosen  a 
scholar  of  Trinity  College,  Oxford,  1841;  a  fellow  in  1845; 
examiner  in  Law  and  iSioilern  Ilistorv  at  Oxford  1857-58, 

1863-64,  and  in  the  School  of  Jlodern"  History  in  1873;  be- came  Regius  Professor  of  Modem  Historv  and  fellow  of 

Oriel  1884.  He  was  created  honorary  D.  C.  L.  by  the  Uni- 

versity of  Oxford  at  tlii'  installation  of  the  Manjuis  of  Salis- 
bury in  1870,  and  honorary  LL.  1).  by  the  University  of 

Cambridge  in  1874;  honorary  member  of  the  Imperial  Uni- 
versity of  St.  Petersburg  1877:  honorary  LL.  I),  of  the  Uni- 
versity of  Edinburgh  1884.  Author  ofC'/inrr/i  Iii:i/nritli.(in 

(1846);  n  Histonj  of  Archiiecturp  {IHi'.));  A)r/iili'cliinil  A)i- 
tiijuities  of  Gowfi-  (1850);  Winfloif-lraci'ri/  in  Kn(//nnd 

(1850);  L/andaf  Cdtlwilriil  (1851) ;  /'ocw.s  (vvitli  (i.  W'.  Cox, 1850);  Histor;/  of  tke  Saracens  (1856);  IliKtorij  (if  FcMi-ral 

Government  (18(33);  JTistory  of  the  Norman'  ('onque.gt  (4 vols.,  1867-72);  Old  English  History  (1860);  History  of 
Wells  Cathedral  (1869)  ;  nislorical  Essays  (1871-73) ; 
Growth  of  the  English  Constitution  (1873) ;  Comparatire 
Politics  (1873) ;  The  Ottoman  Power  in  Europe,  its  \ature, 
its  fjtrowth.  and  its  Decline  (1877);  Tlie  Reign  of  William 
Bufus  and  the  Accession  of  Henry  J.  (2  vols.,  1882);  Gen- 

eral Sketch  of  Eurojjean  History  (1872) ;  Disestal/lish- 
ment  and  Disendowmeni.  what  are  they?  (1874);  Historical 
and  Architectural  Sketches,  chiefly  Jtrdiau  (1876);  Sketches 
from  the  Subject  and  Neighboring  Lands  of  Venice;  The 
Historical  Geography  of  Europe  (2  vols.,  1881);  English 
Towns  and  Districts;  Lectures  to  American  Audiences 
(1883)  ;  Chief  Periods  of  European  History  (1886);  JJethods 
of  Historical  Study  (1885) ;  Greater  Greece  and  Greater 
Britain;  George  Washington  (1888);  William  the  Con- 

queror (1888);  The  lUstory  of  Sicily  from  the  Earliest 
Times  (vols.  i.  and  ii.  published  1891,  vol.  iii.  1892) ;  Histori- 

cal Essays  (4th  series,  1892) ;  and  Sicili/  (in  the  Ston/  of  the 
Nation  Series,  1893).     D.  in  Alicante,  Spain,  JIar.  16,  1892. 

Freeman,  James,  D.  D.  :  a  Unitarian  clergyman,  the 
first  in  the  U.  S.  to  call  himself  .so.  By  his  means  the 

'•  King's  chapel"  in  Boston,  the  oldest  Episcopal  church  in 
New  England,  became  the  first  Unitarian  church  in  New 
England,  and  consequently  in  America.  He  was  born  in 
Charlestown,  Mass.,  Apr.  32,  1759  ;  was  graduated  from 

Harvard  College  in  1777 ;  was  cliosen  lay-reader  of  King's chapel  in  1782;  became  Unitarian;  carried  his  people  with 
him  ;  induced  them  to  alter  the  Prayer-book  in  accordance 
with  the  new  theology  ;  and  in  1787  was  ordained  pastor  of 
the  cliurch  by  the  wardens  and  people.  The  connection  re- 

mained unbroken  till  his  death  in  Newton.  Mass.,  Nov.  14, 
1835. 

Freeman,  James  Midwinter,  D.  I).:  minister  and  au- 
thor; b.  in  New  York  city.  .Ian.  29,  1,S37  ;  studied  in  the 

public  schools  and  in  Wesleyan  University,  from  which  he 
received  the  degree  of  M.  A.  in  18(i6 ;  became  a  pastor  in 
the  Methodist  Episcopal  Church,  and  in  1873  editor  and 
secretary  of  the  Sunday-school  Union  and  Tract  Society  of 
that  Church.  Between  1865  and  1870  he  was  the  author  of 

thirty-five  books  for  cliildren  (under  the  name  of  Robin 
Ranger).  Besides  these  he  wrote  Use  of  Illustration  in 
Sunday-school  Teaching  (New  York,  1867);  Handbook  of 
Bible  ilanners  and  Customs  (1874);  and  A  Short  History 
of  the  English  Bible  (1879). 

Freemasonry;  a  comparatively  modern  popular  name 
for  an  ancient  institution  axisting  among  all  the  civilized 

peoples  of  the  globe,  called  by  its  votaries  "  MasoniT,"  and 
so  styled  in  its  rituals,  constitutions,  and  records.  None  but 
free  men  are  eligible  to  admission  (much  stress  has  always 
been  laid  upon  this  fact),  and  its  members  have  styled  them- 

selves "  Free  and  accepted  Masons."  Hence  they  came  to 
be  known  to  profanes  as  Freemasons,  and  their  society  as 

•'  Freemasonry."  But  inasmuch  as  "'  ̂ Masonry  "  is  the  name 
originally  adopted  and  still  used  by  those  professing  it.  it  is 
deemed  proper  to  treat  it  under  that  heatf.     See  Masonry. 

JosiAH  H.  Drummoxd. 

Free  Methodists  :  a  small  sect  found  chiefly  in  Western 
New  York.  Illinois,  and  Jlichigan.  They  reported  in  1891, 
in  the  U.  S.  and  Canada,  952  churclies,  1,050  ministers,  and 
32,861  members.     See  Methodism. 

Free  Port;  a  harbor  where  ships  of  all  nations  may  en- 
ter and  leave,  load  and  unload,  without  paying  any  duty, 

properly  speaking ;  only  a  small  toll  is  levied.  On  paying 
the  duty  stij.iulated  the  goods  stored  in  such  a  place  may  be 
introduced  into  the  country  for  home  consumption.  But 

the  free  port  has  its  principal  imiim-tance  for  the  transit trade. 

Freeport:  city  and  railway  center;  capital  of  Stephen- 
son CO..  111.  (for  location  of  county,  see  map  of  Illinois,  ref. 

1-D)  :  121  miles  W.  of  Chicago.  It  has  good  water-power, 
wheel-factories,  manufactures  of  carriages,  bicycles,  vinegar. 
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wiiidinills,  coiloe-inills,  I'ouiuldcs,  ami   slKjps  of  tlie  Illiiujis 
tViiM-al  Railroad.     I'op.  (1880)  8,51(1 ;  (IHilO)  10.180. 

Klinolt  O]'  ■'  KlLLETIN." 

Krccport :  boronijli;  Annstrong  w).,  I'a.  (for  location  of 
courily.  s<'i'  iiia[)  of  IViinsylvania.  ret.  4-B) ;  on  railway  and 
the  luii'lli  bunk  of  I  lie  AUcfflicny  river ;  28  miles  N.  E.  of  Pitts- 
luirK.  It  has  9  clmrelies,  8  schools,  a  };o'«l  academy,  lartte 
ijrisl-mills,  a  tannery,  pianino-mills,  sawmills.  3  very  l:irf;e 
(lisfilleries  produeinf,'-  200  barrels  of  whisky  per  day,  aiiil 
fjas-works.  Pop.  (1880)  1,014  ;  (18!H))  IM-il:  (18!):!)  estimaled 
with  suburlis.  2.000.  Kditok  of  ".JofRXAL." 

FlT('-S(»il  Party:  a  foriTier  political  party  of  the  V.  S. ; 
was  composed  of  the  Liberty  party  of  lH4(i.  the  liariilmrnci- 
Democrats  of  Xew  Voi-k,  ami  of  a  considerable  nnmber 
of  Northern  Whiffs  who  favored  the  Wilmot  proviso,  a  pro- 

posal to  ]iroliibit  slavery  in  the  territories  acqnired  from 
Jlexico.  In  1846  David  Wilmot,  a  Democratic  member 

frcjin  Pennsylvania,  olfered  an  amendment — the  so-calU'd 
••  Wilmol  Proviso" — to  a  bill  snbinittecl  to  (.'ongrcss  anil  aji- 
l)rnpriatinf;  nKJiu'V  for  the  negotiation  of  peace  with  Mex- 

ico. The  amendmeid,  read  as  follows:  "Provided  that 
tliere  shall  be  neither  slavery  nor  involuntary  servitude  in 
any  territory  on  the  continent  of  .Vmeriea  which  shall 
hereafter  l)e  acrpiired  by  or  annexed  to  the  U.  S.  liy  virtue 
of  this  a,|)]iro|iriation,  or  in  any  other  manner,  except  for 
crime,  etc."  It  was  carried  in  the  House,  but  failed  in  the 
Senate;  and  in  the  next  session  it  was  delValed  in  both 
divisions  of  Connress.  Holli  in  the  Democratic  and  in  the 
Whitr  conventi(ms  of  1846  resolutions  of  the  same  import 
w'ere  offered,  but  in  both  they  were  re,jected :  and  the  con- 

sequence of  the  re.iecticni  was  that  a  great  number  of  promi- 
nent men.  especially  from  JIassacliusetts.  New  Vork,  and  Ohio, 

seceded  from  both  parties  and  formed  a  new  jiarty — the  Free- 
.soil  Party,  or  the  l<'ree-soilers.  In  1848,  at  Buffalo,  they 
nominated  Jlartin  Van  Buren  and  ('harles  Francis  Adams 
for  President  and  Vice-President.  The  ticket  did  not  re- 

ceive any  electoral  votes,  and  only  291.000  poijular  votes. 
1(1  1852,  at  Pittsburs:,  they  nominated  John  P.  Hale  and 
George  W.  Julian,  who  received  157.000  pi^pidar  votes.  In 
1856  the  Free-soil  party  was  merged  into  the  new  Republi- 

can organization. 

Free  Spirit.  Brethren  and  Sisters  of  the:  See  Breth- 
ren Axu  Sisters  ok  the  Free  Spirit. 

Freethinker:  a  name  given  to  the  deistical  writers  of 
England  in  the  seventeenth  anil  eighteenth  centuries.  It 
was  bestowed  on  John  Toland.  who  in  1697  was  called,  in  a 

letter  to  Locke.  "  a  candid  freethinker."  In  1709  Lord 
Shaftesbury  spoke  of  "our  modern  free  writers."  The  titlu 
of  Anthony  CoUins's  work,  written  in  171:3,  A  Discnurse,  of 
Freethinkiiig,  ocntjiiimed  hi/  the  Rise  and  Growth  of  a  Sect 
called  Freetliinkei-x.  proves  that  the  name  was  then  in  use 
with  a  somewhat  definite  application.  However  originat- 

ing, by  whomsoever  bestowed,  it  was  accepted  by  the  ration- 
alists as  descriptive  of  their  position  as  men  who  thought 

freely — that  is,  outside  of  the  usual  lines  on  eeelesiastical 

and  "theological  subjects.  The  reproach  that  became  asso- ciated with  the  term  in  the  common  mind  was  due  to  the 
])rejudice  against  the  unbridled  exercise  of  reason  on  the 
Christian  Scriptures  and  Creed,  whatever  the  special  opin- 

ions professed  might  be.  The  chief  names  among  the  Eng- 
lish freethinkers  are  Hol)lies,  Hume.  Shaflesliury.  Boling- 

broke,  Herbert  of  Cherbury,  Tindal,  Tolaiid,  Cluibb,  Wool- 
ston,  and  Collins.  These  names  represent  widely  diiTerent 
phases  of  o|)inion,  from  simple  deism  to  theism  of  a  pure 
(piality.  and  widely  different  intellectual  attitudes,  from 
jihilosophical  skepticism  to  the  blunt  criticism  of  common 
sense.  The  freethinkers  were  not,  strictly  speaking,  a 
sect ;  they  entered  into  no  league ;  they  started  no  propa- 

ganda; tiiey  estalilisheil  no  school;  they  put  forth  no  creed 
— not  eyeii  a  creed  of  negation;  they  held  nothing  in 
common  but  a  lielief  in  the  validity  of  reason  in  the  sphere 
of  faith.  They  were  simply  individual  scholars,  writers, 
talkers,  who  freely,  with  various  measure  of  ability,  uttered 

their  doubts  in  regard  to  the  system  of  "  revealed  religion." 
Their  temper  differed  as  widely  as  their  genius  or  culture. 
Some  were  trained  scholars,  polished  writers,  wits,  men  of 
fashion,  citizens  of  the  world,  men  of  letters,  political  and 
social  philosophers;  others  were  poor,  uneducated,  unre- 

fined. Some  were  masters  of  perxiflage ;  others  employed 
none  but  the  homeliest  speech.  Their  deism  was  of  every 
sliade.  For  the  most  part  they  held  very  positive  religious 
ideas;  they  stood  by  tlie  broad  facts  of  human  conscious- 

ness, maintained  (he  existence  and  unity  of  a  personal  God. 

allirmed  the  iierfect  order  of  the  universe,  and  proiihesied 
the  future  welfare  of  all  mankind.  There  was  not  an 
avowed  atheist  among  them,  not  a  professed  materialist, 
unless  it  were  Coward.  They  were  unanimous  in  their  de- 

sire— apparently  an  earnest  one — to  elevate  religion  to  a 
spiritual  spliere,  and  to  emanei|ia1e  it  from  dogmatism  and 

formalism.  Lord  llerln'rl  of  ('herl)uiy.  who  had  perhaps 
more  influenciUhan  any  olher  in  sliaping  the  freetiiinking 
mind  of  England,  an  elder  brother  of  George  Herbert  the 
poel,  believed  the  true  religion  to  be  universal,  commended 
by  its  intrinsii;  evidence  to  the  human  mind,  and  attested 
by  the  intuitions  of  the  soul.  His  five  points  of  belief 
were  the  existence  of  one  sui)reme  God;  the  duty  of  wor- 
siiiii;  piety  and  virtue  as  the  means  thereof;  the  eilicaey  of 
rejientance;  the  existence  of  rewards  and  punishments  here 
and  hereafter.  If  any.  like  Bolingliroke,  doubled  the  im- 

mortality of  the  soul,  they  were  actuated  in  jiart  by  (he 
thoron,ghness  of  their  faith  in  an  active  law  of  retribution, 
whii'h  needed  no  after-life  for  its  vindication.  Coward, 
who  wrote  in  the  spirit  of  a  materialist,  affirmed  immortal- 

ity as  a  divine  gift  to  man.  while  denying  that  it  was  a 
natural  inheritance. 

Freelhinking  in  England  was  colored  by  French  infi- 
delity. l)ul  always  preserved  a  character  of  its  own.  The 

term  "freethinker'  is  misapplied  to  the  Frenchman  of  the 
eighteenth  century,  the  contemporaries  of  Voltaire,  the 

espn'tn  forts  who  were  the  precursors  of  the  French  Revo- lution. These  men.  forced  into  antagonism  to  a  despotic 
system  in  Church  and  state,  bent  all  their  efforts  to  over- 

throw it.  Hence  their  vehemence  of  thought  and  speech; 
hence  their  acridity  of  temper;  hence  the  audacity  of  their 
speculations,  the  severity  of  their  denials,  and  the  phihi- 
sophical  rigidity  of  their  speculation.  They  were  less  free- 

thinkers than  aggressive  thinkers.  To  them  the  name  doc- 
triiiaire  applies.  They  did  aim  at  ])ropagandism ;  they  did 
attempt  to  form  a  school ;  they  constituted  an  aristocracy 
of  intellect,  a  clique  of  philosophers.  They  had  little  sym- 

pathy with  the  common  mind,  and  little  faith  in  the  in- 
tuitions of  the  common  heart.  For  English  common  sense 

they  substituted  Parisian  wit.  and  for  English  seriousness 
Gallic  levity.  The  English  freethinker  pushed  his  in- 

quiries into  the  wide  field  of  religious  speculation;  the 
French  esprit  fort  took  up  an  ulti(nate  position  outside  of 
all  religious  confessions,  and  defended  it.  Both  the  Eng- 

lishman and  the  Frenchman  were  by  their  principles  coni- 
jielled  to  be  champions  of  human  rights.  The  former  ex- 

pressed the  spirit  of  sturdy  self-reliance  that  characterizes 
the  British  mind;  the  latter,  in  contending  against  oppres- 

sion in  Church  and  state,  advocated  principles  that  after- 
ward bore  fruit  in  the  Revolution  that  laid  Church  and 

state  prostrate.  Still  the  spirit  of  the  Englishman  was 
more  democratic. 

The  term  "freethinker"  is  even  less  applicable  to  men 
like  Strauss.  Pauhis.  Banr,  and  the  German  rationalists 

than  to  Diderot.  d'Holbach.  d'Alembcrt,  and  Voltaire.  For 
these  men.  though  professing  in  some  respects  the  same 
opinions  with  the  Englishmen,  arrived  at  them  by  different 
methods,  and  held  them  in  a  different  spirit.  Closet-stu- 

dents, scholars,  anrl  philoso]iliers  by  profession,  they  pub- 
lished the  result  of  their  labors  in  a  calmly  scientific  tem- 

per, as  if  unaware  of  ojiposing  powers.  They  did  not  plume 
themselves  on  their  freedom  ;  they  were  not  apostles  of  lib- 

erty; they  made  no  war  on  institutions.  The  Englishman 
is  the  only  genuine  freethinker.  The  Frenchman  is  a 
philosoptier — the  German  is  a  rationalist.  Both  are  in  ad- 

vance of  the  freethinker  in  clearness  of  thought  and  state- 
ment, nicety  of  discernment,  and  adequacy  of  learning. 

The  freethinker  belongs  to  the  last  generation.  The  sci- 
entific thinker,  the  true  thinker,  is  taking  his  ]ilace.  For 

the  history  of  freetiiinking,  see  Lechner,  (ieschichte  d. 
Deismus.  and  Adam  Storey  Farrar,  Critical  History  of 
Free  Thovglit. 

Freetown ;  a  town  of  Western  Africa,  in  lat.  8°  29'  N.. 
Ion.  1:3"  9'  W. ;  capital  of  the  Sritish  colony  of  Sierra 
Leone ;  on  the  southern  shore  of  the  estuary  of  the  Sierra 
Leone  river,  in  a  low.  hot.  but  extremely  fertile  and  beauti- 

ful plain,  and  surround<'d  by  an  amphitheater  of  lofty, 
forest-clad  mountains  (see  map  of  Africa,  ref.  .5-A).  The 
great  amount  of  decom])Osed  or  half-decomposed  vegetable 
matter  which  the  river  carries  down  to  the  sea.  and  which 

the  tide  drives  back  toward  the  city,  makes  the  place  un- 
healthful  and  unsuitable  for  European  residents.  The  city 
is  well  built,  though  most  of  its  houses  are  of  wood.   As  each 
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house  <ir  luit  hiis  its  garden,  or  iit  least  its  pf>\irly;inl.  I  lie 
eity  occupies  a  large  area  in  coruparisdu  with  the  iiiiiiilier 

of  'its  inhabitants.     Pop.  30.000. 

Free  Trade:  literally,  trade  or  conunercial  intcirourse 
free  from  artificial  interference  or  restriction.  As  generally 
used,  however,  the  term  has  a  wider  and  more  complex 
meaning,  and  may  be  regarded  as  the  exjiression  of  a  prin- 

ciple of  political  economy  which  holds  that  the  prosperity 
of  a  state  or  nation  can  best  be  ]iromoted  by  freeing  the  ex- 

change of  all  commodities  and  services  between  its  own 
people,  and  between  its  own  i)eo])!e  and  the  people  of  other 
nations  and  countries,  to  the  greatest  extent  possible,  from 
all  interferences  and  obstructions;  but  more  especially  from 
interferences  and  obstructions  of  an  arbitrary,  artificial 
character,  resulting  from  legislation  or  prejudice.  Free 
trade,  as  an  economic  principle  or  politico-commercial  sys- 

tem, moreover,  is  the  direct  opjiosite  to  the  so-called  prin- 
ci))le  or  system  of  protection,  which  maintains,  on  the  con- 

trary, that  a  state  or  nation  can  most  surely  and  rapiilly 

attain  a  high  degree  of  material  prosperity  by  "prntecling" 
or  shielding  its  domestic  industries  from  the  comjietitive 
sale  or  exchange  of  the  products  of  all  similar  foreign  in- 

dustries; the  same  to  be  effected  either  by  direct  legislative 
prohibition  of  foreign  commerce,  or  by  the  imposition  of 
such  discriminating  taxes  on  imports  as  shall,  through  a 
consequent  enhancement  of  ]irices,  interfere  to  a  greater  or 
less  extent  with  their  introduction,  free  exchange,  and  con- 

sumption. An  explanation  of  either  of  these  terras,  there- 
fore, involves  a  presentation  of  the  arguments,  based  on 

theory  or  experience,  which  may  be  adduced  in  support  of 
the  respective  economic  systems  for  which  they  are  the  ex- 

pressions, and  a  review  of  the  premises  of  the  one  almost 
necessarily  requires  a  conjoint  statement  of  the  claims  of 
the  other. 

It  is  also  essential  to  appreciate  clearly,  at  the  outset  of 

!iny  explanation,  the  relation  which  "  free  trade  "  and  "  pro- 
tection." regarded  as  economic  systems,  sustain  to  the  suliject 

of  taxation  and  revenue — a  matter  about  which  there  is  no 
little  of  popular  misconception.  The  nature  of  this  relation 
may  be  stated  as  follows :  The  command  of  revenue  being 
absolutely  essential  to  the  existence  of  organized  govern- 

ment, the  power  to  compel  contributions,  or.  as  it  is  termed. 
"  to  tax."  is  inherent  in  every  sovereignty,  and  rests  upon 
necessity,  and  upon  no  other  rational  basis.  And  if  this  pre- 

mise is  correct,  the  conclusion  is  warranted  that  the  right- 
eousness of  any  specific  tax,  or  interference  on  the  part  of 

the  state  with  individual  rights  of  property,  may  be  tested 

by  the  question  "  is  it  necessary  "  for  fulfilling  the  rightful 
purposes  of  the  state,  not  is  it  convenient,  nor  is  it  suitable. 
If  it  is  necessary,  the  power  of  taxation  may  be  justifiably 
exercised  to  any  extent.  But  if  the  interference  transcends 

such  necessity,  if  it  takes  a  dollar  of  a  citizen's  jiroperty beyond  the  requirements  of  the  necessity,  the  act  of  taking 
loses  at  once  its  sole  justification — i.  e.  that  of  necessity — 
and  becomes  tyrannical.  Further,  if  the  state,  even  to  pro- 

mote its  necessary  and  legitimate  objects,  takes  the  amomit 
of  property  to  which  it  is  entitled  in  such  an  une(pial  and 
inequitable  manner  that  one  citizen  pays  more  than  his 
just  share  of  the  requisite  amount — whether  it  be  great  or 
small — it  takes  that  to  which  it  has  no  right,  or  does  that 
which  if  done  by  a  citizen  in  defiance  of  law  is  called  rob- 

bery. Again,  let  the  true  ends  of  civil  government  be  what 
they  may,  the  acquirement  of  wealth  is  not  one  of  them. 
Government,  however,  needs  money,  not  in  the  ordinary 
sense  of  riches,  but  as  the  indispensable  and  practically  the 
only  means  of  defraying  its  expenditures:  and  taxation  is 
the  process  of  obtaining  it  from  the  citizen,  who  in  turn 
obtains  it  in  exchange  for  some  proiluct  of  his  work,  or  for 
some  direct  personal  service.  The  obligations  of  the  govern- 

ment of  any  civilized  state  can  not  be  discharged  by  the 
tender  of  ordinary  merchandise,  or  by  the  mere  framing  of 
a  statute  or  the  wording  of  a  law.  The  only  instrumentality 
by  which  these  results  can  be  accomplished  is  money,  and 
the  raising  of  money  is  one  thing  and  the  distribution  or 
u.se  of  it  after  it  has  been  raised  is  another  and  entirely 
different  thing.  That  the  state,  thnnigh  its  legislative  <le- 
partment,  and  with  a  view  of  promoting  what  it  considers 

to  be  a  public  purpose  or  for  general  good,  "  may  interfere 
with  the  laws  of  trade,  repress  one  form  of  industry  and 
stimulate  another,  discourage  even  to  the  extent  of  prohibi- 

tion the  indulgence  of  certain  tastes  and  jiractices  which  it 
may  judge  detrimental  to  itself  (U-  its  citizens,  and  expend 
the  money  raised  by  taxation  in  furlli<-rance  of  such  ob- 

jects." may  not  be  denied.  Hut  at  the  saiii<-  time,  if  it  is 
sought  to  make  taxation,  which  is  a  lit  contrivance  only  for 
raising  money,  an  instrunu-nt  fur  effecting  some  ulterior 
purpose,  l>e  it  never  so  just  and  desirable — as.  for  exam|)le. 
tli<'  regulation  of  trade  and  industry,  the  enforcement  of 
morality,  or  for  punitive  ])ur])oses — is  to  distoil  an  agency 
fi'om  its  sole  fit  object  to  one  that  is  hws  fit,  and  lose  sight 
in  .so  doing  of  the  fundamental  principles  of  every  free  gov- 

ernment. The  jihrase  "  taxation  for  revenue  only  "  has  a 
broachu-  and  dee|)er  meaning,  therefore,  than  is  generally 
recognized  by  those  who  use  it  in  political  discussion,  and 
is  really  in  the  nature  of  an  axiom  in  [Kiliiical  economy  and 
civil  polity,  subject  to  such  limitations  as  the  recognition  of 
this  axiom  involves  and  requires.  The  question  as  to  what 
forms  taxation  had  best  assume  becomes  a  mere  (jueslion 
of  experience  and  expediency,  preference  being  always  given 
to  those  forms  which  involve  the  least  w;istc,  co.st,  and  per- 

sonal annoyance  in  collection,  which  >ivo.  most  pi'oductive 
in  revenue,  and  which  inleriiose  the  minimum  of  interfer- 

ence and  restriction  on  the  interexchange  (}f  commodities 
and  .services.  Free  trade  as  an  economic  jirineiple  is  not 
therefore,  as  is  often  assumed  and  supjiosed,  antagonistic  to 
the  imposition  of  equitable  duties  on  imports,  provided  the 
end  sought  to  be  attained  is  simply  revenue,  and  the  cir- 
cmnstances  of  the  state  render  such  form  of  taxation  expe- 

dient. Protection,  on  the  other  hand,  fin  the  ground  of 
advantages  accruing  directly  or  incidentally,  advocates  and 
defends  the  exercise  of  the  ])ower  of  taxation  for  purposes 
other  than  revenue,  or  the  procurement  (jf  money  for  de- 

fraying the  necessary  expenditures  of  the  State;  and  in- 
deed for  purposes  which  avowedly  contemplate,  and  can 

only  be  successfully  attained  by  the  restriction  or  entire 
]irevention  of  revenue.  Protection,  in  fact,  to  the  exact 
extent  to  which  it  attains  its  main  object — i.  e.  the  taxation 
of  imports — is  obviously  always  and  necessarily  antagonis- 

tic to  revenue,  inasmuch  as  revenue  is  received  only  on 
those  coinmoilities  which  rouie  in.  while  protection  is  secured 
only  when  the  importation  of  connnodities  is  restricted  or 
made  impossible.  The  adjustment  of  a  tariff  for  revenue 

in  such  a  way  as  to  afford  what  is  termed  "  incidental  pro- 
tection"— an  idea  much  favored  by  politicians  in  the  U.  S. 

— is  based  on  the  supposition  that  by  arranging  a  scale  of 
duties  so  moderate  as  only  to  resti'ict  and  not  prevent  im- 
]iortations.  it  is  possible  to  secure  a  .sufficiency  of  revenue 
for  the  state,  and  at  the  same  time  stinnilate  domestic 
manufactures  by  increasing  the  ]iriee  of  conqietitive  foreign 
jiroducts.  That  the  double  ol)ject  thus  aimed  at  is  eajiable 
of  attainment  can  not  lie  doubted,  liut  that  the  project  is 
also  one  of  the  most  costly  of  all  methods  of  raising  revenue 

will  appear  evident  if  it  is  I'emembered  that,  while  revemie 
to  the  state  accrues  only  from  the  tax  levied  on  what  is  im- 
Ijorted.  the  tax  arising  from  the  increase  of  price  is  )iaid 
equally  by  the  nation  upon  all  that  is  sold  and  consumed 
in  competition  with  the  foreign  article.  A  tariff  for  revenue 
so  adjusted  as  to  afford  incidental  protection  is  therefore  a 
system  which  requires  the  consumers,  that  is.  the  jieople.  to 
]iay  nuicli  in  order  that  the  state  may  receive  little. 

With  these  preliminary  statements  the  essential  points  of 
the  argument  in  favor  of  free  trade  as  contradistinguished 
from  protection  nuiy  be  stated  as  follows: 

1.  The  highest  right  of  |iroperty  is  the  right  to  exchange 
it  f(U-  other  property.  In  the  absence  of  all  freedom  of  ex- 

change between  num  and  man  civilization  would  obviously 
be  impossible;  and  it  would  al.so  seem  to  .stand  to  reason 
that  to  the  degree  in  which  we  impede  or  olistruct  the  fi-ee- 
Jom  of  exchange — oi',  what  is  the  same  thing,  commercial 
interc'ourse — to  that  same  degree  we  oppose  the  develop- 

ment of  civilization. 
2.  .Anv  svstem  of  law  which  denies  to  an  individual  the 

right  freely  to  exchange  ;lie  products  of  his  labor.  Ijy  de- 
claring, as  is  generally  the  custom,  that  A,  a  citizen,  may 

trade  on  eqnal  terms  'with  B.  another  citizen,  but  shall  not 
under  equallv  favoralilc  circumstances  trade  with  ('.  who lives  in  another  country,  reaffirms  in  effect  the  principle  of 

slavery,  for  both  slavery  and  the  artificial  restriction  or  pro- 

hiliiti/m  of  exchanges 'deny  to  the  individual  the  right  to 
use  the  products  of  his  labor  according  to  his  own  pleasure, 
or  what  mav  seem  to  him  the  best  advantage:  or.  in  other 
words,  the  practical  working  of  lioth  the  system  of  human 
slavery  and  the  system  of  protection  is  to  deprive  the  in- 
dividiial  of  a  portion  of  the  fruits  of  his  labor  without  mak- 

ing in  return  any  direct  compensation.  The  argument  that 
is  gcnerallv  put  forth  by  the  advocates  of  protection  in  jus- 
lification  of  legislation  restricting  freedom  of  exchange,  or 
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in  ilefciise  of  l.lie  pilliily  oxpi'ossRil  in'opnsition  "(liat  it  is 
bultei'  to  compol  an  individual  to  liiiy  a  liut  I'oi-  livi-  dollars, 
rather  than  to  allow  him  to  purcliase  it  for  threo,"  is  that 
any  /jrfuciit  loss  or  injury  resultiiiK  from  such  restriction  to 
the  individual  will  Ik;  more  than  compensated  to  him  *«- 
fit  recti >i  as  a  tnemlicr  of  society  or  citizen  of  the  stale.  But 
this  |ilea  is  the  same  In  character,  and  just  as  legitimate,  as 
that  wliii^li  was  formerly  put  forth  in  defense  of  the  system 
of  Negro  slavery — namely,  that  the  system  was  really  for 
the  good  of  t  he  persons  enslaved,  anil  that  any  suffering  or 
(U'privation  endure<l  by  the  shive  for  the  good  of  society — 
meaning  thereby  the  masters — would  l)e  fidly  com[)ensated 
to  him,  through  moral  discipline,  in  the;  worid  to  come.  It 

is  also  to  be  noted  that  this  same  species  of  lu'gument — i.  e. 
indirect  or  future  individual  or  society  benefit  as  a  justifica- 

tion for  pi'esent  personal  restriction  or  injury — has  always 
been  made  use  of  in  past  ages  as  a  vindication  and  in  war- 

rant for  persecution  on  the  part  of  the  state  for  heresy  or 
nnlielief,  and  also  for  the  establishment  of  state  religions 
and  enforced  conformity  thereto. 

3.  The  general  result  for  which  all  men  labor  is  to  in- 
crease the  abundance  or  diminish  the  scarcity  of  those 

things  which  are  essential  to  their  subsistence,  comfort,  and 
happiness.  Different  individuals  have  ififfisrent  aptitudes, 
or  are  endowed  with  different  natural  capacities  for  making 
the  various  forces  of  nature  and  varieties  of  matter  availa- 
!)le  for  production.  One  man  is  naturally  fitted  to  excel  as 
a  farmer,  another  as  a  mechanic,  the  third  as  a  navigator, 
the  fourth  as  a  miner,  engineer,  builder,  or  organizer  and 
director  of  society,  and  the  like.  The  different  countries  of 
the  earth  likewise  exhibit  great  diversity  as  respects  soil, 
climate,  natural  products,  and  opportunity.  It  would  seem 
clear,  therefore,  in  order  that  there  may  be  the  greatest  ma- 

terial abundance,  that  each  individual  shall  follow  that  line 
of  production  for  which  he  is  best  fitted  Ijy  natural  capacity 
or  circumstances ;  and  that,  for  the  determination  of  what 

that  line  must  be,  the  prorairtings  of  individual  self-interest 
anil  experience  are  a  far  better  guide  than  any  enactments 
of  legislatures  and  riders  possibly  can  be ;  and,  finally,  that 
the  greatest  possible  facility  be  afforded  to  producers  for 
the  interchange  of  their  several  products  and  services.  So 
true,  indeed,  are  these  propositions  that  mankind  in  their 
progress  from  the  rudest  and  most  incipient  social  organiza- 

tions to  higher  degrees  of  civilization  invariably  act  in  ac- 
cordance with  them,  and,  as  it  were,  instinctively.  It  is  im- 

portant at  this  point  to  recognize  clearly  the  meaning  of 

the  term  iiidiiMri/,  which  in  its  ''domestic"  form  is  claimed 
to  be  the  special  object  of  protection  to  protect,  and  which 
the  adviX'ates  of  the  protection  theory  seem  to  vi^ry  imper- 

fectly appreciate.  Thus  industry  consists  of  two  factors,  or 
there  are  two  elements  in  it.  One  is  production  (Lat.  ̂ ra, 
forward,  and  ducere,  to  lead),  in  the  sense  of  drawing  out 
materials  or  products  from  natural  sources,  and  the  other  is 
exchanging  or  selling  the  things  produced ;  and  industry  can 
not  get  along  without  both  any  more  than  a  nuiu  can  get 
along  with  only  ime  leg.  If  a  farmer  grows  10.000  bushels 
of  corn,  and  needs  only  1.000  bushels  for  himself,  family, 
and  animals,  and  can  not  exchange  or  sell  the  other  9,000, 
he  might  as  well  have  not  raised  it.  He  can  eat  corn,  burn 
it  for  fuel,  and  make  whisky  of  it,  but  he  can  not  clothe 
himself  with  corn  husks,  plow  with  a  corn  stalk,  wear  corn 
shoes,  and  the  like.  To  get  these  other  things  he  must  sell 
or  exchange  his  surplus  9.000  bushels :  and  he  must  be  of  a 
simple  mind  who  does  not  at  once  see  that  the  greater  facili- 

ties afforded  to  him  for  exchange,  such  as  good  roads,  bridges, 
horses  and  wagons,  cheap  and  swift  railways  ami  steani- 
ships.  low  tolls,  freights  and  taxes,  the  greater  will  be  the  oji- 
portunity  for  exchange  and  trade  to  advantage.  On  the  other 
hand,  poor  roads,  unbridged  streams,  few  or  no  railways  or 
steamships,  and  high  tolls,  freights,  and  taxes,  all  tend  to  re- 

strict or  destroy  trade  and  the  opportunity  to  sell  his  9.000 
bushels  of  corn  to  advantage.  In  short,  there  has  never 
been  a  case  in  all  human  exiicrience  when  the  removal  of 
restrictions — mdural  or  legislative — on  trade  did  not  result 
in  the  extension  of  trade  to  the  mutual  advantage  of  the 

great  majoi-ity  of  the  people  concerned ;  and,  on  the  other 
hand,  there  has  never  been  a  case  where  trade  has  been  re- 

stricted by  mountains,  seas,  bad  roads,  or  tolls,  or  tariff 
taxes,  in  which  trade  has  not  decreased,  or  not  developed, 
to  the  great  disadvantage  of  the  great  nuijority.  The  man 
who  can  get  a  law  passed  that  will  enable  him  to  tax  trade 
or  exchange  always  sees  an  advantage  to  himself  in  the  re- 

stricted trade  that  will  result.  So  also  does  the  man  who 

sits  Ijehinil  a  bush  on  the  road,  with  a  gun,  and  tells  the 

farnuT  who  has  sold  his  surplus  9,000  bushels  of  corn,  "You 
can  not  pass  unless  you  give  me  a  big  part  of  what  you  re- 

ceived for  it  in  exchange."  Carry  out  logically  and  to  their 
fullest  extent  the  accepted  and  popular  views  about  pro- 

tection, we  would  have  every  man  trying  to  produce  as 
much  and  sell  as  little  as  possible.  Free  exchange  between 
man  and  man — or,  what  is  the  same  thing,  free  trade — is 
therefore  action  in  accordance  with  the  teachings  of  nature. 
Protection,  on  the  other  hand,  is  an  altemjit  to  make  things 
better  than  nature  made  them.  Free  trade,  or  the  inter- 

change of  commodities  and  services  with  the  mininmm  of 
obstruction,  by  rendering  commodities  cheap,  tends  to  pri> 
mote  abundance.  Protection,  by  interference  or  ijlacing 
obstructions  in  the  way  of  exchanges,  tenils  to  increase  tlie 
cost  of  commodities  to  the  consumer,  and  thereby  promotes scarcity. 

All  the  people  of  the  U.  S.  instinctively  rejoice  at  the  an- 
nouncement of  every  new  discovery  in  the  construction  or 

propulsion  of  vessels,  whereby  the  time  and  cost  of  trans- 
porting commodities  across  the  Atlantic  from  Liverpool  to 

New  Yoi-k,  or  across  the  Pacific  from  China  and  .Japan  to 
San  Francisco,  arc  diminished  ;  and  yet  they  do  not  revolt 
at  the  inconsistency  of  imposing  taxes,  for  purposes  other 
than  to  meet  the  necessities  of  the  state,  on  the  landing  of 
the  commodities  thus  transported ;  which  are  precisely 
equivalent  in  effect,  as  regards  the  consumer,  to  substitut- 

ing slow-.sailing  vessels  of  small  tonnage  in  the  place  of 
ocean  steamers,  or  of  so  widening  the  expanse  of  ocean  to  be 
traver.sed  that  the  time  employed  in  transportation  (and  the 
consequent  increased  cost  of  freight  and  risk)  shall  be  ex- 

pressed by  months  rather  than  by  days.  A  few  illustrations 
derived  from  the  actual  experience  of  the  U.  S.  are  here 
pertinent  to  tlie  argument. 

Upon  the  coast  oE  Xova  Scotia,  •within  a  short  distance  of 
the  U.  .S..  there  are  coal  mines  of  great  value,  as  respects 
quantity  and  quality,  which,  unlike  any  others  in  the  whole 
world,  are  located  so  advantageously  in  respect  to  ocean 
navigation  that  almost  by  the  action  of  gravity  alone  the 
coal  may  be  delivered  from  the  mouth  of  the  pit  upon  the 
deck  of  the  vessel.  For  many  years  the  Government  of  the 
U.  S.  imposed  a  tax  of  $1.50  per  ton  on  the  landing  of  this 
coal  within  its  territory.  Xow,  if  we  assume  that  coal  upon 
a  well-managed  railroad  can  be  transported  for  one  cent  per 
ton  ]ier  mile,  the  effect  of  this  tax  ujion  the  people  of  New 
York  and  New  England  is  precisely  equivalent  to  a  removal 
of  these  coal  mines  of  Nova  Scotia  from  a  point  on  the  sea- 

board to  a  location  150  miles  inland.  But  it  would  also 

seem  to  stand  to  reason  that  if  the  i-emoval  of  these  mines 
150  miles  into  the  interior  was  a  benefit  to  the  people  of  the 
C  S..  a  further  augmentation  of  their  distance  from  the 
seaboard  to  500  or  1.000  miles  would  be  a  still  greater  bless- 

ing, and  that  their  absolute  annihilation  would  be  the  most 
superlative  good  of  all. 

Again,  about  1850  a  British  engineer,  Bessemer,  devised  a 
new  process  for  the  manufacture  of  steel.  He  did  not  claim 
to  make  anything  new ;  he  did  not  claim  to  make  steel  of  a 
quality  superior  to  what  was  made  before :  but  he  did  suc- 

ceed in  showiug  mankind  how  to  make  an  indispensable  arti- 
cle in  the  work  of  production  cheap  which  was  before  dear. 

Immediately  on  the  assured  success  of  the  invention  the  ad- 
vocates of  protection  in  the  U.  S.  asked  Congi'ess  to  impose 

such  a  duty  on  the  import  of  this  steel  as  would,  through  a 
consequent  increase  of  its  price  to  American  consumers,  al- 

most completely  neutralize  the  only  benefit  accniing  from 
the  knowledge  and  use  of  the  new  process — namely,  its 
cliedpiiexs — and  succeeded  in  obtaining  a  duty  that  in  a 
great  degree  accomplished  such  a  result. 

From  the  above  propositions  and  examples  it  would  seem 
evident  that  the  direct  effect  of  a  protective  duty,  when  it  is 
really  operative,  is  to  compel,  on  the  part  of  the  community 
employing  such  an  agency,  a  resort  to  more  difficult  and 
costly  conditions  of  production  for  the  protected  article; 
and  also  that  when  a  slate  or  community  adopts  the  protec- 

tive policy  it  also  commits  itself  to  the  indorsement  of  the 

prim-iple'that  the  development  and  multipUeation  of  obsta- cles is  etpiivalent  to.  or  the  surest  method  of.  developing  or 

multiplying  riches — a  policy  and  a  principle  which,  if  logic- 
ally and  practically  carried  out,  would  lead  to  disuse  of 

all  labor-saving  machinery. 
The  advocate  of  protection,  however,  meets  this  averment, 

as  well  as  the  argument  embodied  in  the  coal  and  Bessemer- 
steel  illustrations  above  given,  by  .saying  that  by  prohibiting 
or  restricting  the  importation  and  use  of  foreign  coal  and 
steel  a  demand  will  be  created  for  a  corresponding  addi- 
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tional  (inantity  of  similar  products  of  tlip  I'.  S.  Tlio  imme- 
diate result  of  tills  will  lie  that  an  additional  opportunity 

will  in  eonseiiiiencc  be  iifforded  to  citizens  of  the  U.S.  desir- 
ous of  followinf^  the  occupations  of  eoal-ininers  or  trans- 

porters or  stccl-niakers  :  and,  the  results  of  their  lalxu'  and 
expenditure  reniaiuin^  in  the  couuti'y,  the  national  wealth 
will  be  thereby  aut^inented,  whereas  if  the  same  amount  of 
labor  and  expenditure  is  diverted  to,  and  takes  place  in,  a 
foreign  country,  the  results  will  be. exactly  opposite. 

In  answer  to  this  it  may  be  said  :  (1)  That  the  amount  of 
consumption  in  the  two  instances,  and  consecpiently  the  re- 

sults of  consumption, 'will  not  be  the  same;  for  whatever 
increases  the  price  of  a  useful  commodity  diminishes  its 
consumption,  and,  vice  versa,  whatever  diminishi's  the  price 
increases  consumption.  (3)  To  admit  the  desirability  of 
creating  an  opportunity  of  employing  labor  through  the 
agency  of  a  tax  on  all  consumers  of  coal  and  steel  to  do  work 
that  would  yield  to  the  same  consumers  a  greater  product  of 
the  same  articles  if  performed  elsewhere,  or  an  equal  prod- 

uct at  less  cost,  is  to  admit  that  the  natural  resources  of  a 
country  are  so  far  exhausted  that  tliere  is  no  opportunity 
for  the  tndy  productive  employment  of  labor — an  argument 
which,  however  effective  in  overpopidated  countries,  can 
have  no  possible  application  in  a  comparatively  new  country 
like  the  U.  S.,  whose  natural  resources,  so  far  from  being 
exhausted,  are  yet,  as  it  were,  unappropriated  and  unex- 

plored. Again,  a  tax  levied  in  pursuance  of  legislative  en- 
actment for  the  maintenance  of  such  labor  is  clearly  in  the 

nature  of  a  forced  charity,  while  the  petitioners  for  its  en- 
actment answer  in  every  particular  to  the  definition  of  the 

terra  "  pauper  " — namely,  one  who  publicly  confesses  that  he 
can  not  earn  a  living  by  his  own  exertions,  and  therefore 
asks  the  community  to  tax  themselves  or  diminish  their 
abundance  for  his  support.  (3)  The  only  true  test  of  the 
increase  of  national  wealth  is  the  possession  of  an  in- 

creased quantity  of  useful  things  in  the  aggregate,  and  not 
in  the  amount  of  labor  performed  or  the  nnmlier  of  lal.)orers 
employed,  irrespective  of  results.  A  tariff  from  its  very 
nature  can  not  create  anything;  it  only  affects  the  distribu- 

tion of  what  already  exists.  If  the  imposition  of  restric- 
tions by  means  of  taxes  on  imports  enables  a  producer  to 

employ  a  larger  number  of  workmen  and  give  to  them  bet- 
ter wages  than  before,  it  can  be  accomplished  only  at  the 

expense  of  the  domestic  consumers  who  pay  increased 
prices.  Capital  thus  trausfeired  is  no  more  increased  than 
is  money  by  transference  from  one  pocket  to  another,  but 
on  the  contrary  is  diminished  to  just  the  extent  that  it  is 
diverted  from  employing  labor  that  is  naturally  profitable 
to  that  which  is  naturally  unprofitable.  And  herein  is  ex- 

posed the  fallacy  of  the  averment  that  duties  levied  on  the 
import  of  foreign  commodities  protect  home  industry.  It 
may  be  conceded  that  certain  industries,  as  the  result  of 
such  duties,  may  be  temporarily  stimulated,  and  the  pro- 

ducers obtain  large  profits  by  a  consequent  increase  in  the 
price  of  their  products  ;  but  then  it  is  at  the  expense  of  those 
who  pay  the  increased  price,  who  are  always  the  domestic 
consumers. 

To  further  make  clear  this  position,  the  following  illustra- 
tion, drawn  from  actual  experience,  is  submitted :  For  a 

number  of  years  subsequent  to  1865  the  Government  of 
the  U.  S.,  with  a  view  of  protecting  the  U.  S.  producer,  im- 

posed such  a  duty  on  foreign  salt  as  greatly  to  restrict  its  im- 
portation and  at  least  double  the  price  of  the  article,  whether 

of  foreign  or  domestic  production,  to  the  consumer.  The 
result  was,  taking  the  average  price  of  Xo.  1  spring  wheat 

for  the  same  period  in  Chicago,  that  a  farmer^of  the West  desirous  of  Inlying  salt  in  that  market  woidd  have 
been  obliged  to  give  2  bushels  of  wheat  for  a  barrel  of 
salt,  which  without  the  tariff  he  would  have  readily  oljtained 
lor  a  bushel.  If,  now,  the  tax  had  been  imposed  solely 
with  a  view  to  obtaining  revenue,  and  the  farmer  hail 
bought  imported  salt,  the  extra  bushel  given  by  him  would 
have  accrued  to  the  benefit  of  the  state;  and  if  the  circum- 

stances of  the  Government  required  the  tax,  and  its  imposi- 
tion was  expedient  and  equitable,  the  act  was  not  one  to 

which  any  ailvocate  of  free  trade  could  object.  But  in  the 
case  in  (juestion  the  tax  was  not  imposed  prinuirily  for  rev- 

enue, as  was  shown  by  the  circumstance  that  im|iorts  and 
revenue  greatly  decreased  under  its  influence,  and  the  salt 
purchased  by  the  farmer  in  Chicago  was  domestic  salt, 
which  had  paid  no  direct  or  corresponding  tax  to  the  Gov- 

ernment. The  extra  bushel  of  wheat,  therefore,  which  the 
farmer  was  compelled  to  give  for  his  salt  accrued  wholly  to 
the  benefit  of  the  domestic  salt-boiler,  and  the  act  was  jus- 

tified on  the  ground  that  domestic  industry,  as  exemplified 
in  salt-making,  was  protected.  And  yet  it  innst  be  clear  to 
every  mind  that  if  the  farmer  had  not  given  the  extra 
bushel  of  wheat  to  the  salt-boiler  he  would  have  had  it  to 
use  for  some  other  purpose  advantageous  to  himself — to 
give  to  the  shoemaker,  for  examjilc,  in  exchange  for  a  pair 
of  brogans.  By  so  much,  therefore,  as  the  industry  of  the 
salt-boiler  was  encouraged  that  of  the  farmer  and  the  shoe- 

maker was  discouraged ;  and,  putting  the  whole  matter  in 
the  form  of  a  commercial  statement,  we  have  the  following 

result :  Under  the  so-called  "  protective  system  "  we  have  a 
barrel  of  salt  and  3  bushels  of  wheat  passed  to  the  credit 
of  wdiat  is  called  "home  industry,"  while  under  a  free  sys- 

tem we  have  a  barrel  of  salt,  3  bushels  of  wheat,  and  a 
pair  of  shoes.  Protection,  therefore,  seeks  to  promote  in- 

dustry at  the  expense  of  the  products  of  industry ;  and  its 

favorite  proposition,  that  though  under  a  system  "of  restric- tion a  higher  price  may  be  given  for  an  article,  yet  all  that 
is  paid  by  one  is  given  to  some  other  person  in  increased 
employment  and  wages,  has  this  fallacy — namely,  that  it 
conceals  the  fact  that  the  price  piaid  by  the  consumer  would 
have  been  equally  expended  upon  something  and  somebody 
if  the  consumer  had  been  allowed  to  buy  the  cheap  article 
instead  of  the  dear  one;  and  consequently  the  loss  to  the 
consumer  is  balanced  by  no  advantage  in  the  aggregate  to 

any  one.  "  When  a  highwayman  takes  a  purse  from  a  trav- 
eler he  expends  it,  it  may  be,  at  a  drinking-saloon,  and  the 

traveler  would  have  expended  it  somewhere  else.  But  in 
this  there  is  no  loss  in  the  aggregate ;  the  vice  of  the  trans- 

action is  that  tlie  enj<jymenf  goes  to  the  wrong  man.  But 
if  the  same  money  is  taken  from  the  traveler  by  forcing  him 
to  pay  for  a  dear  article  instead  of  a  cheap  one,  he  is  not 
only  despoiled  of  his  just  enjoyment  as  before,  but  there  is 
a  destructive  process  besides,  in  the  same  manner  as  if  the 
loss  had  been  caused  by  making  him  work  with  a  blunt  ax 
instead  of  a  sharp  one.  Whenever,  therefore,  anything  is 
taken  from  one  man  and  given  to  another  under  the  pre- 

tense of  protection  to  trade,  an  equal  amount  is  virtually 
thrown  into  the  sea,  in  addition  to  the  robbery  of  the  indi- 

vidual." 

To  render  the  illustration  derived  from  the  transaction 
in  salt,  above  given,  more  complete,  attention  is  asked  to  the 
following  additional  historical  circumstances :  In  the  val- 

ley of  Kanawha,  West  Virginia,  there  are  salt-springs  which 
furnish  brine  in  abundance  and  of  great  strength  and  purity. 
The  same  springs  also  furnish  conjointly  an  inflammable 
gas,  which  flows  with  such  force  and  quantity  that  it  is 
used  both  to  lift  the  salt-water  into  tanks  at  con.siderable 
elevation  and  to  subsequently  evaporate  the  brine  by  igni- 

tion under  the  furnaces,  without  the  necessity  of  resorting  to 
the  use  of  any  other  fuel  whatever.  Salt  at  this  point  can 
therefore  be  produced  at  a  nominal  cost,  and  with  advan- 

tage even  over  solar  evaporation,  inasmuch  as  all  expense 
of  pumping  the  salt-water  into  vats  in  the  first  instance 
is  entirely  obviated.  During  the  civil  war,  in  order  to  de- 

prive the  army  and  the  people  of  the  Southern  Confederacy 
of  a  supply  of  salt,  the  springs  in  question  at  Kanawha  were 
temporarily  destroyed  by  the  Federal  forces  ;  and  an  impor- 

tant natural  supply  of  salt  to  the  country  being  thus  cut  off, 
the  manufacturers  of  salt  in  Ohio,  from  springs  less  advan- 

tageously productive,  obtained  for  a.  time  a  larger  market 
and  higher  prices  for  their  more  costly  competitive  prod- 

ucts. With  the  close  of  the  war  ami  the  reopening  of  the 
Kanawha  salt-works,  the  advantages  thus  gained  at  the  ex- 

pense of  the  salt-consumers  bid  fair  to  be  put  an  end  to; 
but  in  order  to  perpetuate  them  the  Ohio  salt-manufactur- 

ers united,  and,  having  at  a  large  annual  expense  leased  the 
Virginia  springs,  abandoned  and  absolutely  forbade  their 
utilization. 

4.  As  has  been  already  shown,  any  increase  in  the  price  of 
domestic  products  consequent  on  the  imposition  of  taxes  on 
the  importation  of  corresponding  products  of  foreign  origin 
is  paid  by  the  domestic  consumer.  Hence  a  result  alike  de- 
ducible  from  theory  and  proved  by  all  experience — that  not 
only  does  protection  to  a,  special  industry  not  result  in  any 
benefit  to  the  general  imlustry  of  a  country,  but  also  that 
its  beneficial  influence  on  the  special  industry  itself  is  not 
permanent,  Init  temporary.  Thus  all  taxes  tend  to  diffuse 
themselves,  and,  if  levied  permanently  and  with  any  degree 
of  uniformity,  do  diffuse  themselves  almost  with  infallibil- 

ity. The  price  of  no  article  can  be  pernuinrntly  ailvanced 
by  artificial  agencies  or  otherwise  without  an  effort  on  the 
part  of  every  person  directly  or  indirectly  concerned  in  its 
consumption  to  protect  and  compensate  himself  by  advanc- 
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iiig  till'  priri'  of  till'  laliiir  or  iinnlucls  ho  jjivps  in  cxfliaiifio. 
]f  suHioifiit  lime  is  allin'iled,  and  local  exclianffcs  are  not 
niiiUily  ri'st rioted,  this  clVort  of  coinpc'iisation  is  always  snc- 
•cessfui.  llonce  from  the  very  necessity  of  the  case  no  jiro- 
tective  duly  can  be  iierniahently  effective ;  hence,  also,  it 

is  tliat  ]irotccted  tiKinufacturci's  in  every  country  always 
)iroclaini,  and  no  ilimlil  lioncsHy  recl.lhal  llic  alianilonment 
of  proteclion,  or  even  its  atiatement.  would  be  ruinous.  Of 
this  the  (experience  of  the  U.  S.  affords  a  most  curious  and 
■convinciiif;  illustration.  Thus  in  1802-6:1  in  order  to  meet 

the  expenses  of  a'great  war,  the  (iovernment  imposed  excise 
■or  internal  taxes  on  every  variety  of  domestic  manufac- 

tures, and,  in  accordance  with  the  priiici]iles  of  eipiity,  im- 
posed what  were  claimed  to  be  convspondiui;  taxes  on  the 

iiufiortation  of  all  com  pet  ing  foreign  products.  Soon  after 
the  close  of  the  war,  however,  when  the  cessation  of  hostili- 

ties diminished  the  necessity  of  so  large  revenues,  the  inter- 
nal taxes  were  all  repealed,  but  in  no  one  instance  was  there 

a  protected  manufai-turer  found  who  took  any  other  posi- 
tion than  that  a  re])eai  of  the  corresponding  tariff  would  be 

most  disastrous  to  his  business.  The  taritf,  as  originally 
raised  to  compensate  for  the  new  internal  taxes,  was  there- 

fore left  in  a  great  degree  unchanged.  That  the  principle 
here  laid  down,  of  want  of  permanency  in  [irotective 
-agencies,  is  furthermore  admitted  by  the  protected  manu- 

facturers themselves  as  a  result  of  their  own  experience, 
is  also  ]iroved  by  the  following  striking  testimony  forced 
-out  under  oath  before  a  Government  commission  from  one 
of  the  foremost  of  their  number  in  1868 — the  late  Oakes 
Ames,  of  Massachusetts : 

(^acitioii. — What,  according  to  your  exjierience,  was  the 
■effect  of  the  increase  of  the  tariff'  in  1804  on  the  industries 
with  which  you  are  specially  acquainteiH  Ans.  —  The 
first  effect  was  to  stimulate  nearly  every  branch — to  give 
an  impulse  and  activity  to  business:  but  in  a  few  months 
the  increased  cost  of  production  and  the  advance  in  the 
price  of  lalior  and  the  products  of  labor  were  greater  than 
the  increase  of  the  taritf,  so  that  the  business  of  jiroduction 

-was  no  better,  even  it  in  so  good  a  condition,  as  it  was  pre- 
vious to  the  advance  of  the  tariff'  referred  to. 

The  result  of  the  fourteen  revisions  or  modifications  of 
the  tariff  of  the  U.  S.  that  were  made  between  1801  (when 
through  the  necessities  of  war  a  comparatively  liberal  com- 

mercial policy  was  abandoned)  and  1891  (an  era  of  peace 
and  great  debt  reduction)  was  as  follows:  The  average  ad 
valorem  rates  on  the  import  of  dutiable  commodities  were 
progressively  and  largely  aihanced.  and  mainly,  after  the 
termination  of  the  war  in  186.5,  on  the  plea  that  the  domes- 

tic industries  of  the  country  required  additional  protection. 

For  example,  from  an  average  of  18'84  per  cent,  in  1860  to 
36-69  jier  cent,  in  1804.  40-69  per  cent,  in  1875,  and  46-28 
per  cent,  in  1890-91.  Henry  t'.  t'arey.  in  an  essay  On  Wealth, 
published  in  1888.  thus  clearly  and  eogently  expressed  him- 

self on  this  question:  "The  moment."  he  says.  "  we  admit 
that  taxation  in  ani/  ease  tends  to  promote  industry,  it  is 
impossible  to  say  where  we  shall  stop.  If  taxation  be  a 
stimulus  the  advantage  nuist  increase  with  its  extent,  as 
taking  2.s.  per  week  must  do  more  good  than  taking  Is.  If 
taxation  be  good,  so  is  tlie  lash ;  both  will  make  people 
work,  but  neither  will  make  them  work  well." 

.5.  Ujion  no  one  argument  have  the  advocates  of  protection 
relied  more  in  support  of  their  system  than  that  contained 
in  the  assumption  already  referred  to — that  if  there  were  no 
restrictions  on  trade  the  opportunity  to  labor  created  by 
protection,  and  the  results  of  the  exiienditure  of  the  earn- 

ings of  such  labor,  would  be  diverted  to  other  countries  to 
their  benefit,  and  to  the  corresponding  detriment  of  that 
■country  which,  needing  protection  by  reason  of  a  necessity 
for  paying  higher  wages  or  other  industrial  inequalities, 
abandons  it ;  or,  to  speak  more  specifically,  it  is  assumed 
that  if  the  U.  S.  were  to  adopt  a  policy  of  free  trade,  Eng- 

land would  supply  us  with  cotton  and  metal  fabrications ; 
Germany,  with  woolen  goods ;  Nova  Scotia,  with  coal ;  the 

'West  Indies,  exclusively  with  sugar  :  Russia,  with  hemp  and tallow;  Canada,  with  himber;  and  Australia,  with  wool — 
that  thereby  opportunity  to  our  own  ]ieo])le  to  labor  would 
be  greatly  restricted,  and  the  wages  of  labor  reduced  to  a 
level  of  the  wages  of  foreigners.  Specious  as  is  this  argu- 

ment, there  could  not  be  a  greater  error  of  fact  or  a  worse 
sophism  of  reason.  None  of  the  commodities  mentioned 
will  be  given  by  I  he  producers  resident  in  foreign  countries 
for  nothing.  Product  for  producl  is  the  invarialile  law  of 
•exchange,  and  we  can  not  buy  a  single  article  in  any  mar- 

ket except  with  or  by  a  ]iroiluct  of  our  own,  or  for  money 

which  lias  been  obtained  by  the  exchange  of  some  product 
for  it.  Nothing,  therefore,  can  or  will  be  imported  unless 
that  in  which  it  is  paid  for  can  be  jiroduced  at  home  with 
greater  final  advantage.  Hence  al.so  it  is  in  the  nature  of  u 
truism  to  assert  that  it  is  for  the  interest  of  every  com- 

munity that  its  industry  should  bi;  dii-ecled  to  the  jiroduc- 
tion  of  such  articles  as  are  attended  with  greater  final  ad- 

vantage, in  jireference  to  those  which  are  attended  with 
less;  as  inevitably  would  be  the  result  if  the  business  of 
production  and  exchange  were  not  obstructed  liy  legislative 
enactments,  but  left  to  the  guidance  of  individual  self- interest. 

h'rom  these  premises  we  are  warranted  in  regarding  the 
following  deductions  as  in  the  light  of  economic  axioms: 
1.  A  nation  or  community  can  attain  the  greatest  pros- 

perity, and  secure  to  its  iieojile  the  greatest  degi-ee  of  ma- 
terial abundance,  only  when  it  utilizes  its  natural  resources 

and  labor  to  the  Vjest  advantage  and  with  the  least  waste 

and  loss,  whatever  may  be  the  nominal  i-ate  of  wages  paid 
to  its  laborers.  'J'lie  realization  of  such  a  result  is  hastened 
or  retarded  by  whatever  removes  or  creates  obstructions  or 
interferences  in  the  way  of  production  and  exchanges.  2. 

The  exports  on  thew-hole  of  any  country  must  and  always 
do  balance  its  imports,  which  is  equivalent  to  saying  that  if 
we  do  not  buy  we  can  not  .sell,  while  neither  buying  nor 
selling  will  take  place  unless  there  is  a  real  or  supposed  ad- 

vantage to  botli  parties  to  the  transaction.  3.  As  a  nation 
exports  only  those  things  for  which  it  possesses  decided  ad- 

vantages relatively  to  other  nations  in  producing,  it  follows 
that  what  a  nation  purchases  by  its  exports  it  purchases  by 
its  most  efficient  labor,  and  consequently  at  the  cheapest 
possible  rate  to  itself.  Hence  the  price  paid  for  every  for- 

eign manufactured  article,  instead  of  being  so  much  given 
for  the  encouragement  of  foreign  labor  to  the  prejudice  of 
our  own,  is  as  truly  the  jjroduct  of  our  own  labor  as  thougli 
we  had  directly  manufactured  it  ourselves.  Free  trade, 
therefore,  can  by  no  possibility  discourage  home  labor  or 
diminish  the  real  wages  of  laborers. 

The  favorite  protectionist  argument,  that  if  trade  is  un- 
restrictetl,  and  the  people  of  a  country,  under  the  induce- 

ment of  greater  cheapness,  are  allowed  to  supply  them- 
selves with  foreign  commodities,  the  opportunities  for  the 

employment  of  domestic  labor  will  be  correspondingly  di- 
minished, is  an  argument  identical  in  character  with  that 

which  has  in  )iast  times  often  led  individuals  and  whole 
communities  to  oppose  the  invention  and  introduction  of 

labor-saving  or  "  labor-dispensing "  machinery.  To  sift 
thoroughly  this  sophism,  it  is  sufficient  to  remember  that 
labor  is  exerted  not  for  the  sake  of  labor,  but  for  what 
labor  brings,  and  that  human  wants  expand  just  in  propor- 

tion to  the  multiplication  of  the  means  and  opportunity 

of  gratifying  human  desires.  If  the  wages  of  a  day's  labor 
would  purchase  in  the  market  one  hundred  times  as  much 
as  at  present,  can  any  one  doubt  that  the  demand  for  the 
necessaries  and  luxuries  of  life  would  be  increased  a  hun- 

dredfold? If  the  (leople  fif  the  V.  S.  could  obtain  the  prod- 
ucts of  the  labor  of  other  countries  for  nothing,  could  the 

labor  of  the  whole  world  siqiply  the  quantity  of  things  we 
should  wantf  In  short,  the  demand  for  the  results  of  labor 
can  never  be  satisfied,  and  is  never  limited  except  by  its 
ability  to  buy:  and  the  cheaper  things  are  the  more  people 
will  purchase  and  ctmsume.  Nothing,  therefore,  can  be 
more  irrational  than  the  siqiposition  that  increased  cheap- 

ness, or  increased  ability  to  buy  i.nd  consume,  diminishes  or 
restricts  the  o]jportunity  to  labor.  If  liy  the  invention  of 
machinery  or  the  discovery  of  cheaper  sources  of  supply  the 
laljor  of  a  certain  number  of  individuals  in  a  department  of 
industry  becomes  superfluous  or  unnecessary,  such  labor 
must  take  a  new  direction,  and  it  is  not  to  be  denied  that  in 

the  pi'ocess  of  readjustment  temporary  individual  inconven- 
ience, and  perhaps  suffering,  may  result.  But  any  tempo- 

rary loss  thus  sustained  by  individuals  is  more  than  made 
up  to  society,  regarded  from  the  standpoint  of  either  pro- 

ducers or  consumers,  by  the  increased  demand  consequent 
on  increased  cheapness  through  greater  material  aliundance, 
anil  therefore  greater  comfort  and  hap])iness.  About  the 
time  of  the  invention  and  introduction  of  the  sewing- 
machine  into  Europe  the  benevolent  people  of  a  city  in 
Germany  where  the  industry  of  needlewomen  was  a  marked 
s]iecialty  formed  an  organization  to  lessen  in  a  degree  the 
injury  which  it  was  believed  would  inevitably  accrue  from 
the  supplementation  of  a  great  opportunity  to  labor  by  the 
]ioor  which  was  threateneil.  After  the  hqise  of  a  few  years, 
iiowever,  when  society,  as  represented  by  the  whole  people 
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of  the  city,  oboyinn;  tlicir  niit\n-al  insliiicts.  had  detenu iiicil 
to  liave,  and  liad  olilaiiu'd,  a  oheaiici'  smiree  of  supply  for 
tlii'ii'  needk'-produfl.s  than  licforo,  the  orjj;anizalion  referred 
to  instituted  an  investigation,  tlie  result  of  whieh  showed 

tliat  by  reason  of  a  p'eater  eonsuniption  of  sewed  jjnods, 
fi)nse(|Uent  on  their  clieaper  sup[ily,  the  nundier  of  )ier- 
sons  eiixajfeil  in  tlie  opeialinj;  of  sewinii-niacliiiies  was 
greater  tluin  wliat  liail  foniierly  found  eniployiuent  by  tlic 
needle,  and  that  wages  had  increased  rather  tliau  dimin- 
ished. 

6.  The  avernuMit  that  prohiliition  or  restrietion  of  foreign 
imports  eneourages  diversity  of  domestic  industry  is  an- 

swered by  saying  that  when  any  trade  can  be  introduced 
or  undertaken  for  fiscal  or  publii'  ailvantage  private  enter- 

prise is  competent  to  its  accom|ilishment.  "To  ask  tor 
more  is  only  to  ask  to  have  a  finger  in  the  public  purse." 
It  may  be  possible  to  conceive  of  specific  cases  in  which  it 
might  be  politic  for  a  government  to  give  an  advantage  for 
a  limited  time  and  for  a  definite  oliject.  But  protection,  as 
an  economic  system,  can  not  rightfully  claim  any  supiiort 
from  such  an  admission,  inasnuu'h  as  its  demand  is  that 
the  public  shall  be  obliged  to  snjiport  all  manufacturing 
enterprises  upon  no  other  ground  but  that  they  can  not  sup- 

port themselves. 
Furtherinore.  whenever  governments  have  attempted  to 

establish  or  stimulate  industries  l)y  the  payment  of  liouidies. 
the  general  and  ultimate  residt  has  been  found  to  be  that 
the  industry  is  prosecuted  niaiidy  for  the  bounties,  and  that 
the  bounty  has  been  a  stinudus  to  extensive  fraudulent 
practices. 

7.  Protection,  it  is  alleged,  has  a  tendency  to  make  what 
are  termed  immufaetured  jiroducts  cheaper.  A  very  fit  and 
cogent  answer  which  has  l>een  made  to  this  assertion  of  tlu' 
opponents  of  free  trade  is  that  if  ]irotection  is  to  be  recom- 

mended because  it  leads  idtimately  to  cheapness,  it  were 
best  to  begin  with  clieapness.  Anotlier  answer  is  to  be  found 
in  the  circumstance  tliat  not  a  single  instance  can  be  ad- 

duced to  show  that  any  reduction  lias  ever  taken  place  in 
the  cost  of  production  under  a  system  of  protection,  through 
the  agencies  of  new  inventions,  discoveries,  and  economies, 
whicli  would  not  have  taken  place  equally  soon  under  a  sys- 

tem of  free  trade ;  while,  on  tlie  contrary,  many  instances 
can  be  referred  to  which  prove  that  protection,  by  removing 
the  dread  of  foreign  ccjuipetition,  has  not  only  retarded  in- 

vention, but  also  tlie  application  and  use  of  improvements 
and  inventions  elsewhere  devised  and  introduced.  Thus, 
referring  to  the  experience  of  the  U.  S.,  where  the  system  of 
protection  has  in  general  prevailed  for  many  years,  it  is  a 
well-known  fact  that  the  department  of  industry  which  lias 
been  distinguished  more  than  any  otlier  by  the  invention 
and  application  of  labor-saving  machinery  is  that  of  agri- 

culture, which  has  never  liecn  |irotected  to  any  extent:  and 
for  tile  reason  that  the  country  which  raises  a  surplus  of 
nearly  all  its  agricultural  products  for  sale  in  foreign  coun- 

tries never  can  be.  On  the  other  hand,  in  that  department 
of  industry  engaged  in  the  jirimary  manufacture  of  iron, 
which  has  always  been  especially  shielded  Ijy  high  restrictive 
duties,  not  only  from  foreign  competition,  lint  also  from  the 
necessity  of  the  exercise  of  economy  and  skill,  the  progress 
in  the  direction  of  imj)rovemeiit  has  been  so  slow  that  ac- 

cording to  the  report  of  the  geological  survey  of  <.)hio  for 
18T2-7:i  there  was  at  that  time  hardly  a  furnace  in  that  great 
iron-iiroducing  State  that  could  be  compared  with  the  best 
European  furnaces,  in  construction,  management, or  product, 
many  Ohio  furnaces  unnecessarily  wasting  one-fourth  of  the 
metal  in  the  ore  in  the  process  of  smelting. 

It  is  also  pertinent  to  this  department  of  the  subject  to 
notice  the  idea  adopted  liy  a  scliool  of  U.  S.  economists  or 
politicians  tliat  it  is  for  the  advantage  of  a  country  to  en- 

deavor to  effect  a  reduction  of  jirices  by  the  creation,  through 

legislation  or  otherwise,  of  an  excessive  or  aj'tificial  stimulus 
to  production.  That  the  creation  of  an  artificial  stimulus 
to  domestic  production — such  as  is  almost  always  tempora- 

rily affrji'ded  by  an  increase  of  the  tariff  or  by  war.  which 
necessitates  extraordinafv  supplies — does  have  the  effect  in 
the  first  instance  to  quii-ken  certain  brandies  of  production, 
and  subsequently  reduce  prices  through  the  competition  en- 

gendered, can  not  be  doubted  :  but  experience  shows  that  in 
almost  every  such  instance  the  reduction  of  prices  is  effected 
at  the  expense  or  waste  of  capital,  and  that  tlie  general  re- 
.sult,  in  place  of  being  a  gain,  is  one  of  the  worst  events  that 
can  happen  to  a  community.  Thus  the  first  effect  of  creat- 

ing an  extraordinary  domestic  demand  is  to  increase  prices, 
which  in  turn  affords  large  profits  to  those  in  possession  of 

stock  on  hand  or  of  the  machinery  of  production  ready  for 
immediate  service.  The  prospect  of  the  realization  of  large 
profits  next  immediately  temiits  others  to  engage  in  the 
same  branch  of  production — in  many  cases  with  insuflicicnt 
capital,  and  without  that  practical  knowledge  of  tlie  details 
of  the  undertaking  essential  to  secure  success.  As  produtt- 
fion  goes  on,  supply  gradually  becomes  equal  to,  and  finally 
in  excess  of,  demand.  The  producers  working  on  insufiicieiit 
capital  or  with  insufficient  skill  are  .soon  obliged,  in  order  to 
meet  impending  obligations  or  dispose  of  inferior  products, 
to  force  sales  through  a  reduction  of  prices,  and  the  others, 
in  order  to  i"etain  their  markets  and  customens,  are  soon 
compelled  to  follow  their  example.  This  in  turn  is  followed 
by  new  concessions  alternately  by  Ixilh  parties,  which  are 
accompanied  by  the  usual  resort  of  turning  out  articles  or 
products  of  inferior  quality,  but  with  an  external  good  ap- 

pearance— slate  being  sub.stituted  in  the  place  of  coal ;  cinder 
in  the  place  of  iron ;  slioddy  in  the  place  of  wool ;  starch 
and  sizing  in  the  place  of  cotton ;  pa.steboard  in  the  manu- 

facture of  boots  and  shoes  in  the  place  of  leather  ;  and  clay 
in  the  manufacture  of  paper  in  tln^  ])lace  of  fil)er.  And  so 
the  work  of  production  goes  on.  until  gradually  the  whole 
industry  becomes  depressed  and  demoralized,  and  the  weaker 

producers  succumb,  with  a  greater  oi-  less  destruction  of 
capital  and  waste  of  product.  Affairs  having  now  rejiched 
their  minimum  of  depression,  recovery  slowly  commences. 
Till'  increase  of  the  country  causes  cousumption  to  gain 
gradually  on  production,  and  finally  the  community  sud- 

denly becomes  aware  of  the  fact  that  supjily  has  all  at  once 
iiecome  unequal  to  the  demand.  Then  lliose  of  the  [iro- 
diicers  who  liave  been  able  to  maintain  their  existence  enter 

upon  anotlier  period  of  liusiness  pro.sperity;  others  again 
rush  into  the  business,  and  the  old  experience  is  again  and 
again  repeated.  Such  has  lieen  the  history  of  the  industry 
of  the  U.  S.  under  the  attempt  to  restrict  the  freedom  of 
trade  by  high  duties  on  imports,  frecpiently  modified;  and 
such  also  was  the  effect  of  the  w'ar  from  lS(;i-t)5.  To  use  a 

familiar  expression,  it  lias  always  lieen  either  "high  water'' 
or  "low  water''  in  the  manufacturing  industry  of  the  coun- 

try— no  middle  course,  no  stability.  What  the  people  have 
gained  at  one  time  as  consumers  from  low  prices  tliey  have 
more  than  compensated  at  another  by  the  recurrence  of  ex- 

tra rates,  and  as  producers  by  periodical  suspensions  of  in- 
dustry, spasmodic  reduction  of  wages,  and  depression  of 

business. 

Jlcantime  the  loss  to  tlie  c<iuntry  from  the  destruction  of 
capital  and  the  waste  and  misapplication  of  labor  has  been 
something  which  no  man  can  estimate.  One  of  the  most 
striking  illustrations  of  tliis  experience,  selected  from  many 

exanqdes  afforded  by  the  U.  S.,  is  the  following :  In  1864- 
65  it  was  found  that  the  supply  of  paper  of  domestic  manu- 

facture was  insufficient  to  meet  the  consumption  of  the 

country,  and  that  the  su])|dy  from  abroad  was  greatly  im- 
peded by  an  unusually  heavy  duty  imjiosed  in  time  of  war 

on  its  import.  The  price  of  paper  in  t  he  country  accordingly 

rose  with  great  rapidity,  and  the  profits  of  the  paper-manu- 
facturers who  were  then  in  possession  of  the  machinery  of 

production  became  something  extraordinary.  The  usual 
effect  followed.  A  host  of  new  men  rushed  into  the  business 
and  old  manufactories  were  enlarged,  so  that  during  the 

years  1864-66  it  was  estimated  that  more  paper-mills  were 
built  in  the  V.  S.  than  during  the  whole  of  the  twelve  years 

previous.  As  a  matter  of  course,  the  market  became  over- 
stocked with  paper,  prices  fell  with  great  rapidity,  many 

abandoned  the  business  through  inclination  or  necessity, 
and  many  mills  and  much  machinery  were  sold  for  less  than 

the  cost  "of  construction;  while  in 'the  spring  of  1869  the 
])a]>er-makers  met  in  convention  to  consider  tlie  desirability 
of  decreasing  the  production  of  paper — or.  what  is  the  same 
tiling,  of  allowing  their  capital  anil  their  labor  to  remain 
unemployed — on  account  of  the  unprofitableness  of  the 

business."  In  October  of  the  same  year  a  storm  of  great 
violence  swept  over  the  northern  portion  of  the  country, 
and  in  the  flood  which  followed  many  mills  engaged  in  the 
manufacture  of  paju-r  were  so  injured  as  to  temporarily 
reiider  them  inca]«ilile  of  working.  A  leading  journal  in 

one  of  tlie  paper-manufacturing  districts,  devoted  to  the  ad- 
vocacy of  protection,  in  commenting  on  the  effects  of  the 

storm,  used  this  language  :  "  There  seems  to  have  been  un- 
usual fatality  among  paper-mills,  but  this  disaster  wUl  work 

to  the  advantage  of  those  who  escajied  the  flood,  and  we 
doubt  not  that  those  that  did  stand  will  do  a  better  business 

in  consequence  of  the  lessened  sup]ily  "  ;  or,  in  other  words, the  condition  of  this  particular  industry  had  become  so  bad 
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througli  tlie  inlliicnco  of  ii  fiscal  pDlicy  based  on  the  thi'iiry 
of  proteclioii  thai  tliu  occurrence  of  a  great  public  calaiiiity, 
with  a  vast  attendant  destruction  of  i)roperty,  had  come  to 
be  regarded  in  the  light  of  a  public  blessing. 
One  notable  result  of  intense  competition  among  pro- 

ducers, more  especially  of  manufactured  products,  has  been 

the  evolution  of  what  is  popul.irly  known  as  the  "trust." 
by  which  is  to  be  understood  a  combination  of  the  domes- 
tie  producers  of  certain  commodities  to  control  produc- 

tion and  advance  prices.  Now  while  the  claim  may  not  be 
warranted  that  .such  combiiuitions  are  necessarily  the  re- 

sult of  the  protective  tariff  policy,  the  experience  of  the 
U.  S.  is  absolutely  eonelusive  to  the  effect  that  the  great 
majority  of  trusts  existing  in  that  country  never  would  have 
been  formed,  and  could  not  continue  to  exi.st,  were  it  not 
for  the  ini|iosition  and  continuance  of  its  high  protective 
duties  on  imports.  That  this  nnist  be  so  will  be  manifest 
if  it  is  called  to  mind  that  no  trust  of  the  character  referred 

to,  operating  on  articles  for  which  there  is  a  po.ssible  coin- 
petitive  supply  from  other  countries,  could  be  maintained  in 
the  U.  S.  for  a  single  month  except  under  one  of  two  condi- 

tions. Elithcr  all  the  competitive  producers  throughout  the 
world  must  be  l)rought  into  the  trust,  or,  what  is  the  same 
thing,  the  product  of  the;  whole  world  must  be  controlled; 
or  the  product  of  all  foreign  producers  nuist  be  shut  out 
from  the  markets  of  this  covintry.  The  first  result  is  not 
attainable.  It  woidd  be  obviously  impracticable  to  induce 
all  the  manufacturers  of  starch,  for  example,  in  all  the  dif- 

ferent countries  of  Kurope  to  unite  and  put  the  control  of 
their  business  in  hands  of  trustees  residing  in  the  U.  S.  The 
second  is  made  not  oidy  possible,  but  effective  in  the  highest 

degree,  by  the  imposition  of  tariffs,  or  duties  on  the  im- 

portation" of  the  articles  in  which  the  trusts  are  specially interested,  so  liigh  as  to  completely  bar  them  out  of  the 
U.  S.  market.  These  duties  the  existing  tariff  act  (189ii)  pro- 

vides. It  thiis  becomes  the  creator  and  preserver  of  trusts 
and  monopolies,  the  like  of  which  can  not  and  do  not  exist 
under  the  tariff  system  of  Great  Britain,  as  the  starch  trvist, 
plate  and  window  glass  trust,  nail  trust,  linseed-oil  trust, 
lead  trust,  cotton-bagging  trust,  borax  trust,  ax,  saw,  and 
scythe  trust,  and  many  others :  all  of  which,  freed  in  a  great 
degree  from  foreign  competition,  have  advanced  prices  to 
American  consumers  to  an  extent  that  will  afford  them  far 

greater  profits  than  can  be  fairly  considered  as  legiti- 
mate, but  in  which  profits  their  employees  do  not  partici- 

pate. 8.  It  is  clear  that  one  of  the  essential  attributes  of  a  just 

law  is  that  it  bears  equally  upon  all  subjected  to  its  influ- 
ence, and  that  an  unjust  law  must  necessarily  be  also  in- 

jurious. A  system  of  law  imposing  protective  duties  must, 
in  order  to  be  effective,  be  partial  and  discriminating,  and 
therefore  unequal  and  unjust ;  for  if  a  law  could  be  devised 
which  would  afford  equal  protection  to  all  the  industrial 
interests  of  a  nation,  it  would  benefit  in  fact  no  interest 
by  leaving  everything  relatively  as  before ;  or.  in  other 
words,  the  attempt  to  protect  eVerything  would  result  in 
protecting  nothing. 

Any  system  of  laws  founded  on  injustice  and  inequality 

can  not.'furthermore,  be  permanent.  The  possibility  that  it 
can  be  further  changed  to  meet  the  further  deman<ls  of  spe- 

cial interests,  and  the  instinctive  revolt  of  human  nature 
against  legal  wrong  and  partiality,  continually  threaten  its 
stability.  Hence  a  system  of  industi-y  built  upon  laws  es- 

tablishing protection  through  discriminating  taxes  can  never 
have  stability  of  condition  ;  and  without  such  stability  there 
can  be  no  continued  industrial  prosperity.  Apart  from 
these  considerations,  in  a  free  government,  also,  where  the 

people  enjoy  the  right  to  choose  and  to  change  their  law- 

makei-s  at  t'omparatively  short  intervals,  the  opinions  of  the masses  will  change  according  to  the  light  they  receive :  and 
as  their  opinion  changes,  so  must  necessarily  the  policy  of 
the  govermnent.  Tariffs  framed  to  regulate  and  direct  in- 

dustries can  therefore  never  be  permanent  under  govern- 
ments that  admit  the  right  of  the  people  to  vote  and  to 

think.  Nothing  less  than  a  despotism,  and  an  ignorant 
despotism  at  that,  can  nuiintain  a  protective  tariff  at  any 
given  standard  for  any  lengthened  period.  On  the  other 
hand,  one  of  the  strongest  arguments  in  behalf  of  free<lom 
of  trade  is  that  it  makes  every  branch  of  industry  inde- 

pendent of  legislation,  and  emancipates  it  from  all  condi- 
tions affecting  its  stal)ility  other  than  what  are  natural,and 

which  can  in  a  great  degree  be  anticipated  and  provided 
against;  and  it  is  undoubtedly  from  the  stability  in  trade 
and  commerce  that  a  freo-traiU'  [lolicy  insures  that  no  small 

part  of  the  commercial  and  financial  supremacy  of  Great 
Britain  is  to  be  attributed. 

!).  "A  tariff  on  imports,"  it  is  sometimes  alleged  by  the 
advocates  of  protection,  "  obliges  a  foreigner  to  pay  a  part 
of  our  taxes.  To  this  it  may  be  replied  that  if  there  were 
anv  plan  or  device  by  wliich  one  nation  could  thus  throw 
off  its  burden  of  taxation  in  any  degree  upon  another  na- 

tion, it  would  long  ago  have  been  univei-sally  found  out  and 
recognized,  and  would  have  been  adopted  by  all  nations  to 
at  least  the  extent  of  making  the  burden  of  taxation  thus 
transferred  in  all  cases  reciprocal.  If  the  principle  involved 
in  the  jiroposition  in  question,  therefore,  could  possibly  be 
true,  no  possibh!  advantage  could  accrue  from  its  applica- 

tion. But  the  point  itself  involves  an  absurdity.  Taxes  on 
im|)orts  are  paid  by  the  persons  who  consume  them ;  and 
these  are  not  foreigners,  but  residents  of  the  country  into 
which  the  commodities  are  imported.  A  duly  on  imports 
may  injure  foreigners  by  depriving  them  of  an  opportunity 
of  exchanging  their  products  for  the  products  of  the  coun- 

try imposing  the  duty,  but  no  import-taxes  will  for  any 
li'iigth  of  time  compel  foreigners  to  sell  their  products  at  a 
loss,  or  to  accept  less  than  the  average  rate  of  profit  on  their 
transactions;  for  no  business  can  permanently  maintain 
itself  under  such  conditions.  Where  a  nation  possesses  a 
complete  monopoly  of  an  article,  as  is  the  ca.se  of  Pern  in 
respect  to  guano,  and  to  a  great  extent  (as  it  has  been)  with 
China  in  the  case  of  tea,  the  monopoly  always  obtains  the 
highest  practicable  price  for  its  commodities,  and  the  per- 

sons who  find  their  use  indispensable  are  obliged  to  pay  the 
prescribed  prices.  The  imposition  of  a  tax  on  the  import  of 
such  commodities  into  a  country  may  compidthe  monopoly, 
for  t  he  sake  of  retaining  a  market,  to  reduce  its  prices  pro- 
port  ionally;  and  in  such  eases  the  nation  imposing  the  im- 

post may  to  a  degree  share  the  profit  of  the  monopoly.  But 
the  |)ric('  to  the  consumers  is  not  diminished  by  reason  of 
the  import-duty,  and  the  cases  in  which  any  interest  has 
such  a  complete  control  over  the  supply  of  a  product  as  to 
enable  it  to  arbitrarily  dictate  prices  are  so  rare  as  hardly 
to  render  them  worthy  of  serious  consideration  in  an  eco- 

nomic argument. 
10.  Another  powerful  argument  in  favor  of  free  trade  be- 

tween nations  is  that  of  all  agencies  it  is  the  one  most  con- 
ducive to  the  maintenance  of  international  peace  and  to  the 

prevention  of  wars.  The  restriction  of  commercial  inter- 
course among  nations  tends  to  make  men  strangers  to  each 

other,  and  prevents  the  formation  of  that  union  of  material 
interests  which  creates  and  encourages  in  men  a  disposition 
to  adjust  their  differences  by  peaceful  methods  rather  than 

by  physical  force.  On  the  other  hand,  it  requires  no  argu- 
ment to  prove  that  free  trade  in  its  fullest  development 

tends  to  make  men  friends  rather  than  strangers,  for  the 
more  they  exchange  commodities  and  services  the  more  they 
become  acquainted  with  and  assimilated  to  each  other ; 
whereby  a  feeling  of  interdependence  and  mutuality  of  in- 

terest springs  up,  which,  it  may  be  safely  assumed,  does 
more  to  maintain  amicable  relations  between  them  than  all 
the  ships  of  war  that  ever  were  built,  or  all  the  armies  that 
ever  were  organized.  Of  the  truth  of  this  the  experience  of 

Great  Britain  and  the  V.  S.  in  respect  to  the  "  Alabama 
claims "  is  a  striking  example.  The  moral  and  religious 
sentiments  of  the  people  of  the  two  countries  undoubtedly 
contributed  much  to  restrain  the  belligerent  feelings  that 

existed  pre\ious  to  the  reference  of  these  claims  to  arbitra- 
tion ;  but  a  stronger  restraining  element  than  all,  and  one 

underlying  and  supporting  the  moral  and  religious  influ- 
ences, was  a  feeling  among  the  great  body  of  the  people  of 

the  two  nations  that  war,  as  a  mere  business  transaction. 

"  would  not  pay  "  :  and  that  the  commerce  and  trade  of  the U.  S.  and  Great  Britain  are  so  interlinked  and  interwoven 
that  a  resort  to  arms  would  result  in  commercial  ruin  and 

permanent  and  incalculable  impoverishment  to  both  coun- 
tries. 

11.  The  question  here  naturally  arises  if  the  above  propo- 
sitions in  favor  of  free  trade  are  correct,  and  if  the  doctrine 

of  protection  is  as  false  and  injurious  as  it  is  represented  to 
hi',  how  happens  it  that  free  trade  does  not  at  once  meet 
with  universal  acceptance f  and  how  is  the  adherence  of 
numy  men  of  clear  intellect  and  practical  experience  to  the 
opposite  doctrine  to  be  accounted  iovi  One  of  the  best 
answers  to  these  questions  was  given  by  the  celebrated 
French  economist  Bastiat,  in  an  article  written  many  years 
ago,  entitled  That  which  is  Seen,  and  That  which  is  Nat 
Sern,  in  wliich  he  showed  that  ])rotection  is  maintained 

uuiiidy  by  a  view  of  what  the  producer  gains  and  a  con- 
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cealment  of  wluil  llie  consumer  loses;  mid  tli.'t(  if  llio  losses 
of  tlie  million  were  as  ]iiitent  and  pulpiible  as  (lie  [irotits  of 
the  few.  no  nation  would  tolerate  the  system  for  a  single 
day.  Proteetioii  ai'ciinuilates  \ipon  a  sinf,'le  point  the  Rood 
wliieli  it  etfeels,  while  the  evil  whieli  it  iiilliets  is  infused 
tliroughouU  the  community  as  a  wliole.  The  first  result 
Strikes  the  eye  at  once;  the  latter  requires  some  investiga- 

tion to  become  clearly  perceptible.  The  doctrine  of  protec- 
tion is  also  an  inheritance  of  the  past,  and  has  all  the  sup- 
port which  custom,  dogma,  and  ))rescriptiori  can  give  it. 

Mankind  also  divide  themselves  into  two  classes — producers 
and  consumers,  buyers  and  sellers.  The  interest  of  pro- 

ducers and  sellers  is  that  prices  shall  be  high,  or  that  there 
shall  be  scarcity;  the  interest  of  consumers  and  buyers  is 
that  prices  shall  be  low,  or  that  there  shall  be  abundance. 
But  every  person  will  at  once  admit  that  it  is  for  the  gen- 

eral interest  that  there  shall  be  abundance  rather  than 
scarcity.  But  in  the  case  of  individuals  controlling  large 
agencies  for  production,  their  interests  afe  producers  and 
sellers  of  large  quantities  of  commodities  may  be  made 
greater  than  their  interests  as  consumers,  if  by  the  aid  of 
legislation  t  he  price  of  what  they  produce  can  be  raised  by 
discriminating  laws,  disproportionately  over  what  they  con- 

sume, or  to  the  cost  of  production.  Men  of  this  class  are 
generally  rich  beyond  the  average  of  the  community,  and 
therefore  influential  in  controlling  legislation  and  in  deter- 

mining fiscal  policies ;  and  it  is  but  natural  that  in  so  doing 
they  should  consult  their  own  interests  rather  than  the  in- 

terests of  the  masses. 

13.  It  only  remains  to  notice  briefly  the  testimony  of  his- 
tory in  respect  to  the  influence  of  free  trade  as  an  economic 

principle  upon  the  development  of  nations  and  the  progress 
of  civilization. 

In  tlie  earlier  ages  in  Europe  the  principle  that  trade  or 
commerce  is  mutually  advantageous,  and  that  after  every 
fair  mercantile  transaction  both  parties  are  richer  than  be- 

fore, was  not  understood.  On  the  contrary,  the  generally 
accepted  theory  among  both  nations  and  individuals  in  re- 

spect to  trade  was  pithily  embodied  in  the  old  proverb, 

"  What  is  one  man's  gain  must  be  another  man's  loss." Commerce,  therefore,  it  was  assumed,  could  benefit  one 
country  only  as  it  injured  some  other.  In  accordance,  there- 

fore, with  this  principle,  every  state  in  Christendom,  in  place 
of  rendering  trade  and  commerce  free,  exerted  itself  to  im- 

pose the  most  harassing  restrictions  on  commercial  inter- 
coui-se,  not  only  as  between  different  countries,  but  also  as 
between  districts  of  the  same  country,  and  even  as  between 
man  and  man.  Country  was  accordingly  separated  from 
country  and  town  from  town  as  if  seas  ran  between  them. 
If  a  man  of  Liege  came  to  Ghent  with  his  wares,  he  was 

obliged  first  to  pay  tolls  at  the  city's  gates ;  then  when  with- 
in the  city  he  was  encumbered  at  every  step  with  what  were 

termed  "  the  privileges  of  companies  " ;  and  if  the  citizen  of 
Ghent  desired  to  trade  at  Liege,  he  encountered  the  same 
difiiculties,  which  were  effectual  to  prevent  either  from  trad- 

ing to  the  best  advantage.  The  revenues  of  most  cities  were 
also  in  great  part  derived  from  the  fines  and  forfeitures  of 
trades,  almost  all  of  which  were  established  on  the  principle 
that  if  one  trade  became  too  industrious  or  too  clever  it 
would  be  the  ruin  of  anotlier  trade.  Every  trade  was  ac- 

cordingly fenced  round  with  secrets,  and  the  commonest 
trade  was  termed,  in  the  language  of  the  indentures  of  ap- 

prentices, "  an  art  or  mystery."  If  one  nation  saw  profit  in 
any  one  manufacture,  all  her  efforts  were  at  once  directed 
to  frustrate  the  attempts  of  other  nations  to  engage  in  the 
same  industry.  She  must  encourage  the  importation  of  all 
the  raw  materials  that  entered  into  its  production,  and 
adopt  an  opposite  rule  as  respected  the  finished  article.  At 
the  close  of  tlie  sixteenth  century  England  undertook  the 
woolen  manufacture.  By  the  act  of  the  8th  of  Elizabeth 
the  exporter  of  sheep  was  for  the  first  offense  to  forfeit  his 

goods  for  ever,  to  suffer  a  year's  imprisonment,  and  then 
have  his  left  hand  cut  off  in  a  market-town  on  market-day, 
there  to  be  nailed  up  to  the  pillory.  For  the  second  offense 
he  should  be  adjudged  a  felon  and  suffer  death.  At  a  later 
period,  in  the  reign  of  Charles  II.,  it  was  enacted  that  no 
person  within  15  miles  of  the  sea  must  buy  wool  without  the 
permission  of  the  king ;  nor  could  it  be  loaded  in  any  vehicle, 
or  carried,  except  between  sunrising  and  sunsetting,  within 
5  miles  of  the  sea,  on  pain  of  forfeiture.  It  ought  to  be 
most  instructive  to  note  also  that  under  such  restrictions 
on  the  tr.ade  and  commercial  movement  of  wool  the  jirice 
of  wool  in  England  exhibited  the  same  phenomena  as  lias 
followed  in  latter  days  similar  restrictions  in  the  U.  S., 

namely,  continued  depression  in  the  price  of  domestic  wool, 

which  in  the  former  country  (l.")T(i)  finally  toudu^d  a  figure less  than  it  had  commanded  in  the  time  of  Edward  111. — 
200  years  before.  To  remedy  this  states  of  things,  and  by 
creating  a  better  market  for  wool  through  a  new  and  en- 

forced use  of  it.  Parliament  in  1.578  enacted  "that  every 
corpse  should  be  buried  in  a  woolen  shroud."  (»en.  Gar- 

field, in  a  lecture  on  the  31ercantile  System,  which  he  gave 
about  1870,  after  quoting  and  specially  referring  to  this 
shroud  enactment,  added  to  it  the  following  comment,  as 

full  of  meaning  now  as  then:  "And  in  such  shrouds  they 
were  burying,  not  the  bodies  of  Englishmen  alone,  but  the 
spirit  of  English  liberty  and  industry."  In  1673  the  Lord 
Chancellor  of  England  announced  the  necessity  of  going  to 
war  with  the  Dutch  and  destroying  their  commerce,  because 
it  was  surpassing  that  of  Great  Britain ;  and  even  as  late  as 
1743  one  of  the  greatest  of  British  statesmen  (Somers)  de- 

clared in  the  Hou.se  of  Lords  that  "if  our  wealth  is  dimin- 
ishing, it  is  time  to  ruin  the  commerce  of  that  nation  which 

has  driven  us  from  the  markets  of  the  Continent  liy  sweep- 

ing the  seas  of  their  ships  and  blockading  their  ports."  By 
the  treaty  of  Utrecht,  which  concluded  the  great  war  of 
Great  Britain  and  Spain  against  Louis  XIV.  and  his  allies. 
Great  Britain,  being  able  to  dictate  the  terms,  secured  the 
adoption  of  a  section  by  which  the  citizens  of  Antwerp  were 
forbidden  to  use  the  dee|i  water  that  flowed  close  by  their 
walls;  and  it  was  further  expressly  stipulated  that  the  ca- 

pacious harbor  of  Dunkirk,  in  the  north  of  France,  should 
be  filled  up  and  for  ever  ruined,  so  that  French  commerce 
might  not  become  too  successful. 

There  was,  however,  one  notable  exception  to  the  all  but 
universal  acceptation  in  Europe  during  the  fifteenth,  six- 

teenth, seventeenth,  and  eighteenth  centuries  of  the  doc- 
trine that  the  commercial  and  industrial  prosperity  of  na- 
tions was  dependent  on  monopolies  and  interferences  with 

trade-production  and  exchanges,  and  that  exception  was 
found  in  the  case  of  Holland.  In  a  remarkable  pamphlet 
entitled  Tlie  True  Interest  and  Political  ilaxims  of  the  Be- 
public  of  Holland,  published  by  Cornelius  de  Witt,  and 
translated  into  English  in  1746,  this  great  statesman  of  the 
Netherlands  shows  "  that  the  Dutch,  though  not  producing 
a  bushel  of  wheat,  ate  the  whitest  bread  in  Europe ;  and 
though  not  producing  a  sheaf  of  hemp,  a  single  plank,  or 
any  iron,  had  the  best  fleet  which  then  sailed  the  sea;  be- 

cause Holland  had  wealth  to  pay  for  these  commodities; 
and  possessed  this  wealth  because  its  trade  and  all  ex- 

changes were  left  unfettered,  unimpeded,  unlegislated  upon  ; 
and  that  by  this  free  trade  the  Netherlands  became  both  the 
most  peopled  and  the  richest  country  on  the  earth,  and  loans 
could  be  effected  there  for  a  lower  interest  than  anywhere 

else." 

With  the  progress  of  civilization,  and  the  consequent  dif- 
fusion of  information,  the  extreme  restrictions  on  trade 

above  noticed,  which  were  formerly  so  common  in  Europe, 
have  almost  entirely  disappeared,  and  men  now  wonder 
that  any  benefit  could  ever  have  been  supposed  to  have  ac- 

crued from  such  absurd  and  monstrous  regulations.  But 
the  change  to  a  more  liberal  state  of  things,  though  con- 

stant, has  been  slow,  and  the  policy  of  the  Jliddle  Ages,  in 
the  process  of  modification  and  extinction,  gave  place  to  the 

so-called  and  more  modern  policy  of  "  protection,"  which, 
while  clearly  recognizing  the  ini])olicy  of  interfering  with 
domestic  exchanges,  regards  foreign  trade  as  something  dif- 

ferent from  any  other  trade,  which  it  is  for  the  interest  of 
the  state  to  interfere  with  and  regulate.  But  under  the 
same  influences  of  a  progressive  civilization  this  system  too, 
in  like  manner,  is  disappearing. 

In  this  work  of  progress  Great  Britain  took  the  lead  in 
1841 ;  not  from  a  change  in  popular  sentiment  due  to  better 
aciiuaintance  with  theoretical  principles,  but  from  a  realiza- 

tion on  the  part  of  all  classes  of  the  people  of  the  results 
which  the  recognition  and  practice  of  the  policy  of  protec- 

tion during  a  period  of  many  years  had  entailed  upon  the 
country.  These  results  Noble,  in  his  work  Fiscal  Legis- 

lation of  Great  Britain,  thus  describes :  "  It  is  utterly  im- 
possible," he  says,  "  to  convey  by  mere  statistics  of  our  ex- 

ports any  adequate  picture  of  the  condition  of  the  nation 
when  Sir  Robert  Peel  took  office  in  1841.  Every  interest 
in  the  country  wa-s  alike  depressed ;  in  the  manufacturing 
districts  mills  and  workshops  were  closed  and  property  de- 

preciated in  value;  in  the  seaports  shipping  was  laid  up 
useless  in  the  harbor ;  agricultural  laborers  were  eking  out 
a  miserable  existence  upon  starvation  wages  and  parochial 
relief ;  the  revenue  was  insufficient  to  meet  the  national  ex- 
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pendiUiiV! ;  tin;  country  was  brought  t,u  tlie  verse  "f  national 
and  universal  bankruptcy."  Great  Britain,  therefore,  as  it 
were,  under  compulsion,  and  with  very  grave  doubts  on  the 
part  of  many  of  her  ablest  financiers  and  economists,  under 
the  lead  of  Sir  Robert  Peel  abandoned  i)rotection  as  the  na- 

tional polii^y,  and  f,'radually  adopted  the  opposite  principle  of 
free  trade  with  all  the  world.  The  same  author  above  referred 

to,  writinj;  in  1M65,  draws  the  followinj,' iiicture  of  the  results 
of  the  change  of  policy  referred  to,  based  on  the  experience  of 

near  a  quartler  of  a  century  :  "  It  has  rendered  agriculture 
prosperous,  largely  augmented  rent,  vastly  extended  manufac- 

tures and  employment,  increased  the  wages  of  lalior.  and,  while 
securing  the  collection  of  an  iiu'reascd  revenue,  has  by  im- 

proving the  valueof  ]iroperty  lessened  the  burden  of  taxation. 
It  has  been  shown,  also,  that  each  successive  development 

of  this  beneficent  legislation  has  extended  these  results." 
In  the  U.  S.  the  principles  of  the  protective  system  have 

since  1860  been  reapplied,  and  are  still  (1893)  maintained, 
with  a  degree  of  rigidity  and  on  a  scale  of  magnitude  which 
have  no  precedents  in  recent  commercial  history.  The  ad- 

vocates of  the  jiroteclive  policy  claim  that  this  |)olicy  has 
been  in  the  highest  degree  beneficial,  and  they  adduce  in 
support  of  their  claim  the  continued  and  remarkable  pros- 

perity of  the  country,  its  rapid  rccujieration  from  the  effects 
of  a  long  war,  its  increase  in  pojiulation,  production,  wealth, 
diversity  of  products,  and  marked  reduction  in  cost  of  many 
of  the  great  staple  articles  of  popular  consumption.  That 
such  striking  results  have  been  attained  can  not  be  ques- 

tioned ;  but  neither  can  it  be  seriously  questioned  that  they 
are  due  to  the  grejit  natural  resources  of  the  country,  to  the 
energy  and  intelligence  of  its  people  in  utilizing  them,  to 
the  entire  absence  of  all  legal  restrictions  on  the  movement 
of  persons,  or  the  exchange  of  their  products  over  an  area  of 
territory  continental  in  its  proportions,  to  unrivaled  facili- 

ties for  quick  and  cheap  transportation,  a  high  standard  of 
popular  education  and  free  and  representative  form  of  gov- 

ernment; and  that  to  attribute  such  results  to  the  adojition 
and  continuance  of  a  national  Hscal  policy  which  has  for  its 
primary  and  main  ol)jects  the  imposition  of  high  and  un- 

necessary taxes  and  the  restriction  of  trade  is  wholly  un- 
warranted and  irrational.  An  examination  of  the  results  of 

special  experiences  is  also  strikingly  confirmatory  of  such 
conclusions.  Thus  while  the  claim  is  always  preferred  in 
the  U.  S.  iii  behalf  of  the  protective  policy  that  it  stimulates 
manufacturing  industries  by  enlarging  the  market  for  their 
products  and  emancipating  them  from  foreign  competition, 
the  exports  of  the  country  continue  to  be  year  after  year 
mainly  agfricultural  products,  which  can  not  as  a  rule  be 
protected,  while  the  percentage  ratio  of  the  exports  of  manu- 

factured products  to  the  total  exports  is  comparatively  small 
and  increases  very  slowly,  or  not  at  all.  Thus  for  the  year 
1891  agricultur-al  products — mainly  cotton,  breadstuffs,  ani- 

mals, provisions,  and  tobacco — constituted  73'69  per  cent,  of 
the  total  exports  of  domestic  merchandise  of  the  country, 

and  manufactured  products  only  19'37  per  cent.,  as  com- 
pared with  19'45  per  cent,  five  years  previously,  or  in  1887. 

Of  manufactures  of  cotton,  for  the  production  of  which  the 
U.  S.  might  naturally  be  supposed  to  have  advantages,  the 
value  of  the  total  exports  for  1891  was  |13,604,()00,  as  com- 

pared witli  !{!14,1((5.(,)00  in  1881.  Statistics  of  comparative 
prices  of  iron  and  steel,  published  in  1888  under  the  auspices 
of  the  American  Iron  and  Steel  Association,  show  that  the 
excess  of  cost  of  iron  and  steel  in  the  ten  years  from  1878  to 
1887  to  the  consumers  of  the  U.  S.  by  reason  of  the  protect- 

ive duties  imposed  on  the  import  of  these  articles  by  the 
latter  country  was  at  least  $360,000,000,  or  at  an  average  of 
$56,000,000  per  annum,  above  that  paid  in  Great  Britain 
duritig  the  same  period ;  an  aggregate  in  excess  of  the  entire 
capital  invested  in  the  iron  industry  of  the  country,  includ- 

ing iron  and  coal  mines  and  the  manufacture  of  coke,  re- 
turned by  the  census  in  1880,  namely  $341,000,000.  And 

all  this  burden  of  cost  to  the  people  of  the  U.  S.,  through 
tariff  taxation,  in  order  to  sustain  a  branch  of  domestic  in- 

dustry which  could  not  have  been  displaced  or  destroyed  by 
any  possible  foreign  competition.  The  inability  (as  shown 
by  experience)  to  increase  the  export  of  the  products  of 
skilled  labor  has  naturally  and  practically  limited  the 
growth  of  the  so-called  manufacturing  industries  of  the 
U.  S.  to  the  demand  for  domestic  consumption,  an<l  forbid- 

den any  enlargement  of  them  consequent  upon  the  increas- 
ing ability  and  desire  of  other  nations  to  consume,  and  the 

increas^ed  facilities  for  effecting  international  exchanges. 
As  a  lurthcr  legitimate  sequence,  the  coinmercial  marine  of 
the  U.  S.  has  been  all  but  annihilated,  as  is  shown   by  the 

fact  that  whilein  1860  71  per  cent,  of  the  total  foreign  trade- 

of  the  L'.  .S.  was  carried  in  L'.  S.  bottoms,  in  1891  the  pro- 
portion was  only  12-86  [x-r  cent.  One  of  the  mo.st  striking 

illustrations  that  could  possibly  be  jircscnted  of  the  evil 
effect  of  commercial  restrictions  in  hunting  trade  and  in- 

dustry, and  consequently  national  development,  is  to  be 
found  in  I  lie  history  of  the  commercial  relations  between  the 
U.  S.  and  the  British  North  American  provinces.  Thus  in 
1832-53,  in  the  absence  of  anything  like  commercial  free- 

dom, the  aggregate  exchanges  between  the  two  countries 
amounted  to  only  $20,691,000.  The  subseipient  year  a  treaty 
(jf  reciprocity  went  into  effect,  whereby  the  people  of  the 
two  countries  were  enabled  to  trade  and  exchange  their 
)iroducls  with  little  or  no  obstruction  in  the  form  of  import- 
duties.  The  result  was  that  the  aggregate  of  exchanges  rose 
the  very  fir.st  vear  of  the  operation  of  the  treaty  from  $20,- 
691,000  to  $33,494,000.  which  subsequently  increased,  year 
bv  vear.  until  it  reached  the  figure  of  $5.1,000.000  in  1862- 
63,  and  $84,000,000  in  1865-66.  In  this  latter  year  the  treaty 
of  reciprocity  was  repealed,  and  restrictive  duties  again  be- 

came operative.  The  result  was  that  tlie  annual  aggregate 
of  exchanges  immediately  fell  to  $57,000,000,  and  in  1881, 
fourteen  full  years  after  the  expiration  of  the  treaty,  when 
both  nations  had  largely  increased  in  wealth  and  population, 
the  decrease  of  trade  consequent  on  the  abrogation  of  the 
treaty  had  not  been  made  good. 

It  is  also  curious  to  note  t  hat  the  people  of  the  U.  S.  are  so 
well  satisfied  with  the  princijiles  of  free  trade  when  ajiplied 
to  domestic  transactions  that,  throughout  the  whole  of  the 
broad  territory  they  inhabit,  they  will  not  allow  the  forma- 

tion or  maintenance  of  the  slightest  artificial  obstruction  to 
the  freest  exchange  of  products  or  to  the  freest  commercial 
or  personal  movements,  and  that,  too,  notwithstanding  the 
different  States  and  Territories  into  which  the  country  is 
divided  differ  among  themselves  in  resjiect  to  wages  of 
labor,  prices  of  commodities,  climate,  soil,  and  other  luitu- 
ral  conditions,  as  widely  as  the  U.  S.  as  a  whole  differs  from 
any  other  foreign  country  with  which  it  is  engaged  in  ex- 

tensive commercial  intercour.se.  And  it  is  a  striking  and 
anomalous  circiunstancc  that  a  very  large  number — perhaps 
a  majority — of  the  people  of  the  U.  S.  regard  trade  with 
foreign  nations  as  something  very  different  from  trade 
among  themselves,  and  as  such,  therefore,  to  be  subjected 
to  entirely  different  laws  and  conditions.  But  a  slight 
examination  ought,  it  would  seem,  to  satisfy  that  foreign 
trade  presents  no  element  peculiar  to  itself,  but  only  the 
same  elements  which  domestic  trade  presents,  and  that,  con- 

sequently, the  same  laws  and  conditions  that  are  applicable 
to  domestic  exchanges  are  equally  applicable  to  foreign  ex- 

changes. ]\Ien,  moreover,  do  not  engage  in  any  trade,  for- 
eign or  domestic,  for  mere  enjoyment  or  pleasure,  but  for 

the  material  gain  which  accrues  to  both  parties.  They  de- 
sist from  it  also  so  soon  as  the  mutual  advantage  ceases. 

The  relation,  then,  which  government  ought  to  sustain  to 
the  whole  question  of  exchanges  is  well  expressed  in  the 
answer  which  the  merchants  of  France  gave  to  Colbert 
more  than  a  century  and  a  half  ago,  when  he  asked  their 

advice  and  opinion  "how  he  could  best  promote  commerce" 
— Laissez-nnus  faire  (Let  us  alone). 

For  further  information  on  this  subject  see  Bastiat, 
Sophisms  of  the  Protectionists  (American  translation); 
Thompson,  Catechism  on  tlie  Corn-laws,  London  (scarce); 
Grosvenor.  Does  Protection  Protect  ? ;  Peports  of  the  Special 
Commissioner  of  the  Revenue  of  the  United  States,  1865-70 ; 
Prof.  W.  G.  Sumner.  History  of  Protection  in  the  United 
States;  Bavid  A.  Wells.  Our  Merchant  Marine:  Trundmll. 
History  of  the  Free  Trade  Struggle  in  England  (published 
by  Iowa  State  Leader) :  Schoenhof,  The  Destructive  Injlu- 
ence  of  the  Tariff  (1884) ;  Henry  George,  Protection  or  Free 
Trade?;  David  A.  Wells,  Recent  Economic  Changes;  Rev. 
N.  H.  Chamberlain,  Wltat  is  the  JIatter  ?  our  Tariff  and 
its  Taxes  (Boston);  Arthur  B.  and  Henry  Farquhar,  JTco- 
nomic  and  Industrial  Delusions.  And  the  following  pam- 

phlet publications  of  the  Reform  Club  of  New  York ;  Compar- 
ison, Item  hi)  Item,  of  the  Tariff  of  ISSS  and  the  Tariff  of 

IS'JI);  David  A.  Wells.  Relation  of  the  Tariff  to  Wages  ;  .J.  S. 
Mocux',  Friendly  Letters  to  American  Farmers  and  Others; 
United  States  Tariff  History,  a  full  review,  with  compara- 

tive tables,  of  the  character  and  effect  of  all  tariffs  from  the 
Declaration  of  Independence  to  the  tariff  of  1890.  I.  A. 

Lindquist  and  others.  General  treatises  on  political  econ- 

omy by  Mill,  Jlacleod,  Cairnes,  Amasa  W'alker,  Profs.  Perry, 
Simon  Newcomb.  Bonamy  Price,  etc.,  may  be  read  or  con- 

sulted with  advantage.  David  A.  Wells. 
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Free  Will,  or  Freedom  of  tlie  Will :  a  rinostion  :it  onoe 
of  general  pliilDsophical,  speciiil  psycholdfrit-al,  and  specific 
theolofjical  import,  and  so  intricate  and  obscure  tluit  dia- 

metrically opposite  answers  have  lieen  fjivi'n  and  main- 

tained. "Freedom,  with  reference  to  the  will,  has  been  vari- ously defined,  the  delinition  as  a  rule  beinn  the  result  of  a 
theory,  not  a  preliminary  to  it.  The  conflict  has  been  in 
part  on  the  question  whether  the  will  is  free,  one  extreme 
party  making  it  wholly  unrelated.  se]>aratiug  it  even  from 
the  control  of  the  agent  willing,  and  anotlier  jilacing  it 
under  the  rule  of  an  external  neci'ssity.  (See  Fate  and 
Necessity.)  But  more  generally  it  has  turned  upon  the 
question,  What  is  the  freedom  of  the  will  f  Each  )iarty  here 
asserts  its  freedom,  but  not-  in  the  sense  claimed  by  the 
other.  The  point  of  division  is  this:  Does  the  will  decide 
under  the  infiuenee  of  determining  motives,  or  is  its  ulti- 

mate decision  an  uncomlitioned,  undetermined  act  f  The 
objection  ordinarily  made  to  the  first  view  is  that  it  reduces 
the  will  to  a  necessity  which  destroys  accountability.  The 
objection  to  the  latter  view  is  that  it  subjects  the  willing 
agent  to  the  will,  and  destnjys  the  possibility  of  voluntary 
ex]>ression  on  the  part  of  the  agent ;  he  no  longer  possesses 
a  will,  but  is  possessed  by  a  will.  Consciousness  is  appealed 
to  on  both  sides :  consciousness  of  freedom  and  accounta- 

bility on  the  one,  consciousness  of  rational  and  motived 
choice  on  the  other.     See  Will. 

For  the  psycholixj I cal  question,  see  Baldwin,  Hamlbook  of 
Psi/chologi/,  ii.,  FeiiiiKj  mid  Will,  pp.  280,  seg.,  especially 
pp.  369,  seg.,  and  the  literature  given  on  pp.  381-83,  espe- 

cially the  following:  Jame.s,  Pruiciplefi  of  Psi/r/iohgy,  it., 
xxvi.  ;  Hoffding,  Outlines  of  Psycholoyij,  vii. ;  .Schneider, 
Menschliche  Wille,  ch.  xiii. ;  Fouillee,  La  Liberie  et  la 
Determinisme  ;  Edwards,  Inguiry  into  tlie  Will.  Prof. 

Baldwin  states  the  matter  thus  :  "  Freedom  is  a  fact,  if  by  it 
we  mean  the  expression  of  one's  self  as  conditioned  liy  past 
choices  and  present  environment.  It  is  not  a  fact,  in  any 
sense  which  denies  that  volition  is  thus  conditioned,  first, 
upon  the  actual  content  of  consciousness  as  it  swings  down 
the  tide  of  the  present  life  and  presses  outward  for  motive 
expression  ;  and,  second,  upon  the  environing  circumstances 

wiiich  draw  the  motive  consciousness  out "  (I.  c,  p.  373). 
In  theology  the  question  of  free  will  is  associated  with 

the  doctrines  of  Grace,  PREDESTiN.vnoN,  and  Original 
Sin  (gq.  v.).  In  the  history  of  the  doctrine  the  names  of 
Augustine  and  Pelagius  are  s|iecially  representative.  Pela- 
gius,  in  the  interests  of  conduct,  as  he  thought,  tauglit  a 
doctrine  of  ability  of  will  which  divorced  the  will  from 
precedent  character  and,  indeed,  also  from  any  effect  on 
subsequent  character ;  his  doctrine  of  the  will  was  practi- 

cally identical  with  that  of  the  indeterminists  or  acciden- 
talists.  In  opposition  to  him  Augustine  taught  a  doctrine 
of  will  practically  identical  with  that  of  the  immanent  de- 
terminists,  holding  that  the  will  is  determined  in  its  activi- 

ties by  the  state  of  the  soul,  or  the  character.  (See  for  the 
contrasted  doctrines,  Warfield  in  the  prolegomena  to  Augus- 

tine's Anti-Pelagian,  Treati.ies,  in  vol.  v.  of  the  Nicene  and 
Post-Nicene  Fatliers,  published  uiuler  the  editorship  of  Dr. 
SchalT.)  On  these  lines  theological  opinion  has  ever  since 
been  divided  into  Augustinian  and  Pelagian  or  Semi-Pela- 

gian. Prior  to  the  outbreak  of  this  controversy  the  Greek 
Church  had  a  leaning  to  a  iloctrine  similar  to  what  was 
afterward  known  as  Semi-Pelagianism ;  the  Latin  Fathers 
tended  to  the  views  which  came  into  full  expression  in  Au- 

gustine. The  mediieval  theology  prevailingly  leaned  to 

Semi-Pelagianism.  It  praised  Augustine,  "biit  followed Pelagius.  In  the  Reformation  both  the  Lutheran  and  Cal- 
vinistic  Churches  took  strong  ground  against  the  entire 
Pelagian  tendency.  The  theory  of  .Synergism  {g.  v.).  given 
vogue  in  the  Lutheran  churches  through  the  influence 
of  Jlelanchthon,  was  an  attempt  at  harmonizing  the  two 
views.  The  Arminian  doctrine  of  the  will  is  Semi-Pelagian  ; 
and  the  same  general  conception  has  become  very  influen- 

tial among  the  Congregationalists  of  the  U.  S.,  under  the  "  im- 
proved "  New  England  theology.  Modern  German  theolo- 

gy is  largely  synergistic,  and  its  widespread  influence  is 
carrying  synergistic  conceptions  into  every  Protestant  land. 
The  following  works  may  be  consulted  on  the  theological 
aspects  of  the  question:  Augustine,  Anti-Pelagian  Trea- 

tises, E.  T.,  in  Schaff's  Nirene  and  Post-Nieene  Fathers,  vol. 
v.;  Anselm,  De  Lihertate  Arhitrii ;  Luther,  On  the  Bond- 

age nf  the  Will;  Edwards,  The  Will;  Shedd,  Theological 
Fssays;  H.  B.  Smith,  Faith  and  Philosophy;  C.  Hodge, 
Systt'inatic  Theology,  ii.,  pp.  278-309;  Scholten,  Der  freie 
Willi',  on  the  Augustinian  side ;  and  on  the  opposite  side 

especially  Whedon,  The  Freedom  of  the  Will;  Lulhardt, 
Die  Lchre  des  freien  Willens.  See  also  Girardeau,  The 
Will  in  its  Theological  Aspects. 

Revised  by  B.  B.  Wareield. 

Fn>e-nill  (or  Free)  IJaptists:  a  body  of  Baptist  peoi)le 
who  reject  the  tenet  of  predestination,  advocate  freedom 
of  the  will  to  refuse  or  accept  Christ,  and  urge  the  [)ossi- 
bility  of  salvation  to  all  men  through  a  general  atonement. 
This  is  the  principal  ])oint  of  ililTerence  between  them  and 
the  main  body  of  Baptists,  who  it  is  w<>II  known  adhere  to- 
Calvinislic  views.  (See  Baptists.)  Another  jioint  of  differ- 

ence relates  to  communion  at  the  Lonl's  table,  the  Free-will 
Baptists  advocating  open  connnunion,  wliile  the  others,  at 
least  in  the  U.  S.,  are  in  the  practice  of  restricteil  com- 
munion. 

The  Free-will  Baptists  are  not  of  General  but  of  Separate^ 
Bapitist  extraction.  The  .Separate  Baptists  w<'re  one  of 
tlie  results  of  Whitefield's  activity.  Numbers  of  people  in 
different  portions  of  New  England,  who  belonged  to  the 
.Standing  (Jrder,  received  the  preaching  of  Whitetield  with 
unusual  favor,  and  preferred  his  methods  above  those  of  the- 
Established  Church.  Their  zeal  for  religion  was  carried  so> 
far  that  their  former  church  home  shortly  became  distaste- 

ful to  them.  In  many  communities  there  was  i)roduced  an 
amount  of  friction  that  sooner  or  later  resulted  in  separa- 

tion from  the  Established  churches.  The  new  churches 

thus  organized  were  commonly  in  sympathy  with  the  doc- 
trines of  the  Standing  Order,  but,  being  no  longer  in  organ- 

ic union  with  it,  were  designated  as  Separate  churches  or 
Separates.  The  sharp  conflicts  that  arose  between  the 
Separates  and  the  Standing  Order  supplied  an  opportunity 

which  the  Baptists  were  not  slow  to  embrace ;  in  a  few- 
years  numbers  of  the  Sejiarate  churches  accepted  Baptist 
tenets,  and  henceforth,  were  known  as  Separate  Baptist 
churches.  Possibly  three-fourths  of  all  the  existing  Baptist 
churches  of  the  U.  S.  could  trace  their  descent  from  the  Sep- 

arate Bajitist  movement.  The  influence  of  Whitefleld  upon 
the  fortunes  of  Baptists  in  the  U.  S.  can  scarcely  be  over- 

estimated ;  it  has  rarely  been  estimated  as  highly  as  it  de- 
serves to  Vje. 

The  Separate  Baptists  having  been  suddenly  set  loose 
from  their  former  moorings  in  the  Established  Church,  it 
was  natural  that  they  sliould  make  large  use  of  their  new- 

found freedom.  Tliey  started  the  watchword,  then  first 

heard  among  Baptist  peoiile,  of  "  No  creed  except  the  Bible." 
Standing  upon  this  broad  iilatform  and  rejecting  all  the- 
doctrinal  standards  hitherto  accepted  by  Baptists,  it  was  to- 
be  expected  that  wide  diversity  of  opinion  and  practice- 
should  be  displayed;  in  fact,  it  is  matter  of  surprise  that 
the  differences  were  not  many  times  greater  than  they  sub- 

sequently proved  to  be.  There  were  extreme  Calvinists, 
moderate  Calvinists,  and  low  Calvinists  among  the  Separate 
Baptists.  Of  course  it  was  to  be  anticipated  that  now  and 
then  some  would  cross  the  line  entirely  and  fall  into  Ar- 

minian sentiments.    The  Free-will  Baptists^ook  that  course. 
Their  founder  was  Benjamin  Randall,  a  man  of  admirable- 

character,  excellent  abilities,  and  apostolic  zeal.  Born  at 
Portsmouth,  N.  H.,  Feb.  7,  1749,  he  embraced  religion  in 
1770,  and  was  for  some  years  connected  with  the  Standing 
Order,  but  joined  the  Bajitists  in  177.5.  A  seemingly  acci- 

dental collision  with  a  minister  of  decidedly  Calvinistic 
views  drove  him  in  1779  to  the  ojiposite  extreme,  and  in  1780- 
he  set  about  the  task  of  organizing  the  new  Church  with 
great  energy  and  success.  New  Hampshire  and  Jlaine  were 
the  scene  of  his  early  labors,  but  churches  were  soon  es- 

tablished in  most  of  the  New  England  States,  Canada,  and 
in  several  of  the  Middle  and  Western  States. 

Apparentlv  no  eff<u-t  was  made  by  the  Free-will  Baptists- 
to  comprehend  the  (General  or  Arminian  Baptists  of  New 
England,  who  had  now  dwindled  from  their  former  glory  to- 
a  feeble  handful  nnder  the  designation  of  Six  Principle 

Baptists.  On  the  contrary,  the  Six  Principle  Baptists  ap- 
pear to  have  exercised  an  important  influence  upon  the 

development  of  the  Free-will  party  ;  the  outward  organiza- 
tion of  the  new  Church  was  fashioned  after  the  model  that 

had  long  prevailed  among  the  Six  Principle  brethren, 
there  being  quarterly  meetings,  yearly  meetings,  and  pos- 

sibly other  institutions  borrowecl  from  that  source.  In  1827 
a  correspondence  was  opened  with  the  original  Free-will 
Baptists  of  North  Carolina,  a  very  interesting  and  pathetic 
relic  of  the  period  of  General  Baptist  ascendency  in  the  U.  S. 
A  union  was  effected  with  these,  which,  however,  was  de- 

stroyed in  a  few  years  by  the  rising  tide  of  opposition  to- 
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sliivury.  More  or  loss  of  intercrmr.se  luis  lieen  fullivated 
with  the  much  more  infliioiitial  (ieiicral  Biqitists  of  Imli- 
atia,  Kentucky,  and  othi'i'  Woslorn  States,  wlio  sprang  from 
tlic-  aneieut  comiimnity  in  North  Carolina,  l]iit  as  y<'t  no  or- 

ganic union  has  been  aecom|ilishcil.  Also  in  1S27  tlii'  Free- 
will Baptists  were  In'ought  into  fraternal  relations  with  the 

Enf,'lish  General  Baptists  of  the  New  Conneetion,  and  by 
this  means  were  soon  induced  to  engage  in  the  work  of 
foreign  missions  in  India.  It  does  uot  apjwar  that  they 
have  ever  attenij)ted  to  form  any  alliance  with  the  original 
and  more  ancient  General  Baptists  of  Hnghind.  When  the 
Sefiarate  Baptists  in  1787  formed  a  union  with  the  Regular 
Bajitists  it  chanced  that  now  and  again  members  of  the 
Separate  Baptist  fraternity  for  one  or  other  reason  would 
oppose  this  consummation.  Not  a  few  of  these  Separate 
Baptists  entered  the  communion  of  the  Free  Bai)tists,  there- 

by giving  them  representatives  in  nearly  every  Southern 
State. 

The  only  party  with  which  it  has  been  possible  for  them 
to  form  an  organic  union  are  the  Free  Communion  Baptists 
of  New  York  and  other  Northern  Stales.  Originally  this 
latter  party  laid  emphasis  upon  open  communion,  liut  were 
moderate  Calvinists.  The  Free-will  ]iarty  rejcicted  Calvin- 

ism with  decision,  but  laid  no  stress  upon  free  communion. 
Nevertheless  in  1821  overtures  were  made  looking  toward  a 
union  of  the  two  organizations.  The  enter[)riso  was  de- 

layed until  1841,  when  it  was  duly  accomplished.  By  this 
union  the  Free-will  community  gained  51  cluirches  and 
2.470  members.  The  two  parties  have  nuiiutaiued  reason- 

able harmony  in  the  luiited  Church,  a  circumstance  that 
may  be  due  to  the  fact  that  botli  sides  were  of  Separate 
Baptist  extraction  ;  Benajah  Corp.  who  established  the  Free 
Communion  Baptists,  had  been  a  communicant  of  a  Sepa- 

rate Bajitist  Church  in  Rhode  Island  before  his  removal  to 
New  York.  The  Free  Communion  Baptists  were  some- 

times designated  as  Free  Baptists,  and  since  their  union 
with  the  Free-will  brethren  that  title  has  often  been  applied 
to  the  entire  Church. 

Their  Church  constitution  is  of  the  representative  pattern, 
the  local  churches  sending  delegates  to  the  quarterly  meet- 

ings, and  these  in  turn  sending  delegates  to  the  yearly 
meetings.  In  1827  their  ecclesiastical  machinery  was  com- 

pleted by  a  general  conference,  composed  of  representatives 
from  the  yearly  meetings.  The  tenth  census  reports  them 

as  having  51  "yearly  meetings.  1,586  churches,  and  87,898 members.  They  are  represented  in  thirty-three  States,  but 

are  strongest  in"  New  England.  They  have  10,269  members in  the  Southern  States.  Their  schools  are  numerous  and 
respectable.  Bates  College,  Lewiston,  Me.,  stands  at  the 
head  of  the  list,  a  wealthy  and  progressive  institution,  with 
which  is  connected  the  Cobb  Divinity  School.  Hillsdale 
College,  Hillsdale,  Mich.,  and  Ridgeville  College,  Ridgeville, 
Ind.,  are  institutions  of  much  merit  and  celebrity. 

Literature. — Rev.  I.  D.  Stewart,  History  of  the  Free- 
will Baptists  for  Half  a  Century  (Dover,  1862) ;  Richard 

Knight,  History  of  tlie  General  or  Six  Principle  Baptists 
(Providence,  1827) ;  Porter  S.  Burbank,  History  of  the  Free- 

will Baptists  in  Winebrenncr's  History  of  All  Beligious Denominations  in  the  United  States  (Harrisljurg,  1848). 
Lives  of  Randall.  Colby,  Mack,  and  other  prominent  leaders 
have  also  been  publislied.  Williaji  H.  Whitsitt. 

Freezing  [deriv.  of  freeze  <  M.  Eng.  fresen,  freosen  <  0. 
Eng.  freosan  :  0.  H.  Germ,  friosan  >  Mod.  Germ,  friesen  < 
Teuton,  friusan,  deriv.  of  frius-,  cold  (>  Goth,  frius,  cold) ; 
cf.  Sanskr.  prusvci,  ice  :  Lat.  pruina.  frost] :  the  change 
from  a  liquid  to  a  solid  state,  resulting  from  the  abstraction 
of  heat.  The  zero  of  the  centigrade  thermometer,  equiva- 

lent to  32°  F.,  is  the  freezing-poijit  of  water  under  ordinary 
conditions.  It  has  been  shown  by  Dr.  James  Thomson  and 
his  brother  Lord  Kelvin  that  the  increase  of  pressure  upon 
water,  and  upon  all  substances  which  expand  in  freezing,  will 
lower  the  freezing-point.  Under  a  pressure  of  lii.OOO  atmos- 

pheres water  will  not  freeze  at  Fahrenheit's  zero.  On  the other  hand,  such  substances  as  paraffin,  which  contracts  in 
freezing,  have  the  freezing-point  raised  by  pressure.  Arti- 

ficial freezing  can  be  best  induced  by  the  liquefaction  of 
solids  or  the  evaporation  of  liquids.  These  processes  absorb 
heat — that  is  to  say,  they  render  it  latent— a,\\CL  by  abst  ract- 
ing  it  from  the  surrounding  substances  freeze  the  latter.  In 
most  cream-freezers  the  liquefaction  of  a  mixture  of  pounded 
ice  and  salt  is  the  means  employed.  In  artificial  ice-making 
mat^hines  the  evaporation  of  ammonia  or  of  the  most  vola- 

tile ethers  is  the  essential  element. 

Artikicul  Fbkezing  has  Vjeen  performed,  as  a  men' 
laboratory  experiment,  ever  .since  the  middle  of  the  seven- 

teenth century.  In  1665  Robert  Boyle,  fellow  of  the  Royal 
Society,  published  his  success  in  the  repeated  freezing  of 
water  and  othei' liquids  by  various  chemical  mixtures.  IIi^ 
attempted  mercury,  but  remarks,"  we  could  not  at  all  freeze 
this  extravagant  liquor,  though  we  tried  it  nujre  Ihau  once." 
Leslie's  freezing  of  water  Ijy  sulphuric  acid  in  a  vacuum  in 
1810,  and  Faraday's  long-subsequent  aehievement  of  solidi- 

fying water  by  sulphurous  acid  evajiorating  in  a  red-hot 
crucible,  are  only  two  of  the  uumy  well-known  varieties  of 
this  class  of  experiments.  In  wdiat  follows  reference  will 
be  briefly  nuide  to  four  niitural  princ-iples  or  methods  by 
which  the  freezing  of  water  has  long  been  attempted  on  a 
considerable  scale,  and  with  more  or  less  success  for  economic 

purposes. 1.  Tile  Intermixiny  of  Various  Chemical  Substances. — 
Thus  a  solutitm  of  nitrate  of  ammonia  in  water  depresses 

temperature  46"  F.  The  nil  rate  may  be  recovered  by  evap- 
oration, and  employed  again.  (For  other  and  considerably 

more  frigoriliccondjinations,  sec  Freezing-mixtures.)  They 
all  de]iend  upon  producuiig  a  solution  the  specific  heat  of 
which  is  greater  than  that  of  the  components  that  enter 

into  the  solution.  But  the  superior  efhcacy  of  the  ordinai-y 
mixture  of  common  .salt  with  comminuted  ice  is  mainly  due 
to  the  consequent  liquefying  of  the  ice,  by  which  an  ab- 

sorption of  142-2  British  thermal  units  per  pound  is  neces- 
sary for  the  latent  heat  of  liquefaction. 

2.  By  far  a  more  powerful  and  a  more  manageable  princi- 
ple is  the  absorption  of  heat  into  vapor  expanding  and  es- 

caping from  a  volatile  liquid.  The  vapor  of  water  is  super- 
eminent  in  requiring  966  B.  T.  U.  per  pound  for  the  latent 

heat  at  atmosjdieric  pressure,  while  ammonia<;al  vapor  re- 
quires .596  B.  T.  U.,  and  sulphuric  ether  about  164  B.  T.  V. 

Yet  another  facility  affoi'ded  by  the  more  highly  volatile 
liquids  is  the  low  temperature  at  which  volatilization  or  ebul- 

lition takes  place  under  the  ordinary  atmospheric  pressure. 

Thus  sulphuric  ether  boils  at  95°  F.  (35°  C). '  Faraday  pub- 
lished in  1825  his  observation  that  certain  of  the  hydrocar- 

bons boil  at  or  near  the  freezing-point  of  water.  Pure  am- 
monia boils  at  —  36°  F.  (—  38-5'  C.). 

3.  The  re-expansion  of  compressed  air,  as  well  as  of  other 
gases,  is  powerfully  refrigerative.  The  heat  developed  by 
compression  is  first  to  be  absorbed  by  cold  water.  Then  the 
re-expansion  against  pressure  produces  cooling  in  the  gas 
sufBcient,  if  abstracted  from  its  own  weight  of  water,  to  de- 

press the  latter  in  temperature  at  the  rate  of  one  degree  for 
each  unit  of  energy  expended  in  expansion,  or  for  the 
amount  of  work  necessary  to  raise  the  same  weight  778  feet 
against  gravity. 

4.  A  frigorific  agency,  not  dependent  like  the  foregoing 
upon  either  mechanical  force  or  chemical  reactions,  is 
afforded,  under  favoring  circumstances,  by  radiation  into 

the  cosmical  spaces.  Robert  Boyle  quotes  from  "  the  dili- 
gent Glearius,"  more  than  two  centuries  ago,  a  statement 

that  ice  was  ordinarily  produced  in  the  hot  climate  of  Ispa- 
han, the  capital  of  Persia,  in  layers  a  finger  thick,  by  pour- 

ing water  at  successive  intervals  in  the  night  '•  upon  a  shelv- 
ing pavement  of  freestone  or  marble."  It  has,  moreover, 

long  been  known  that  in  Bengal  and  other  provinces  in 
India  ice  is  obtained  for  domestic  use  by  exposing  at  night 
shallow  earthen  vessels  resting  upon  a  flooring  of  dry  stalks 

and  leaves  in  pits  2  feet  deep.  It  has  been  said  that  a  simi- 
lar practice  exists  in  Eastern  China.  In  these  instances 

merchantable  cakes  are  produced  by  superimposing  the  thin 
layers  one  upon  another,  to  unite  by  simple  regelation. 
This  method  has  been  attempted  both  in  Great  Britain  and 
in  France  with  success  as  a  mere  experiment,  but  not  to 
the  extent  of  economic  value.  It  is  a  study  for  philoso- 

phers to  explain  how  it  could  succeed,  even  as  an  experi- 
ment, in  a  warm  or  temperate  atmosphere. 

To  the  utilization  of  chemical  affinities  for  frigorific  pur- 
poses the  only  requisites  are  a  simple  commixture  or  solu- 

tion of  the  substances  employed,  and  a  flow  of  the  cold 
mixtures  upon  or  along  metallic  sheets  or  surfaces  contain- 

ing the  substances  to  be  cooled.  Non-conductors  of  heat 
are  employed  for  protection  externally  against  radiation  and 
the  atmospheric  warmth.  In  the  employment  of  volatile 
liquids  the  evaporation  is  effected  by  drawing  off  or  ex- 

hausting the  vapor  from  the  cooling  vessel  as  fast  as  it  is 
formed,  either  by  a  gas-pump  or  by  the  affinity  of  a  liquid 
or  other  sidjstance  which  will  absorb  the  vapor  with  great 
avidity.  Such,  for  exauqile,  is  the  affinity  of  water  or  of 
chloride  of  silver  for  ammoniacal  gas,  or  of  sulphuric  acid 
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or  anhydrous  cliloriili'  of  t-iilciiim  for  vviilery  vapor.  Anotlicr 
mode  of  disposing  of  the  vapor  iiiiglit  bu,  in  certain  in- 

stances, to  condense  it  upon  a  cold  surface  present  in  the 
evaporating  vessel  or  in  coinniunii-ation  wilh  it.  A  familiar 
illustration  of  this  last  expedient  is  the  pl]iloso|ihical  ajipa- 
ratus  known  as  the  "eryofihoi-us" :  another  is  the  common 
laboratory  paradox  of  imd<iuf;  water  boil  in  a  flask  by  affu- 

sion of  cold  water  on  the  outside,  See  the  articles  Freez- 
ing-mixtures, Gas,  Ice,  loE-iVUKiNo,  and  Kefrigeratino 

Processes.  Revised  by  R.  H.  Thurston. 
Freeziiia:-iiiixtiires :  combinations  of  substances  whose 

fusion  or  interaction  causes  a  reduction  of  temperature. 
When  solids  are  liquefied  (fuscHl  or  dissolved)  they  absorb  a 
certain  quantity  of  heat,  which  is  thus  rendered  latent — is 
no  longer  indicated  by  the  thernuiraeter.  This  heat  is 
called  latent  heat  of  fiifiion  or  fliiiditi/.  It  we  mix  equal 

weights  of  water  at  0°  C.  (83°  F.)  and  water  at  79°  C.  (172-4° 
F.),  the  temperature  of  the  mixtui-e  will  be  the  mean  of  the 
two  temperatures,  or  SO-H"  C.  (1();J-1°  F.).  But  if  we  repeat 
the  experiment  with  snow  or  pounded  ice  at  0°  C.  and  water 
at  79°  C,  the  temperature  of  the  whole  will  be  only  0°,  Out 
the  ice  will  have  been  melted.  A  quantity  of  heat,  repre- 

sented by  79°  C.  (174-2°  F.),  will  have  been  apparently  lost 
in  melting  the  ice.  If  we  place  in  a  warm  room  two  ves- 

sels, one  containing  a  kilogramme  of  water  at  0°  C,  the 
other  a  kilogramme  of  snow  at  0'  C,  we  shall  find  when  the 
snow  is  melted  that  its  temperature  is  only  0°,  while  the 
temperature  of  the  water  in  the  other  vessel  has  risen  to 

79°  C.  (174-2°  F.).  This  principle  is  true  of  all  solids  :  they 
absorb  in  melting  a  certain  quantity  of  heat,  without  indi- 

cating by  the  thermometer  any  increase  in  temperature. 
The  following  table  exhibits  the  latent  heats  of  fluidity  of  a 
few  solids,  expressed  in  heat-units  : 
latent  heat  absorbed  by  one  kilogramme  in  melting. 

Ice      79      units. 
Sulphur   •      805  " 
Spermaceti....    83  22  " Lead      90 
Beeswax    97  22  " Zinc    274 
Tin    27('77  " 
Bismuth    305'65  " 

The  solution  of  most  salts  in  water  is  attended  with  aljsorp- 
tion  of  heat  as  the  salt  is  licjuefieil.  The  following  table 
contains  a  few  illustrations  of  this  principle  : 

mixtures. Thermometer  sinks — 
Cold 

produced. 

Nitrate  of  ammonia  ...  1  part 
Water    1    " 

From  -1-50°  F.  to  +  4°  F. 
"      +10°  C.  to -15-55°  C. 

4B°  F. 
25-55°  C. 

Chloride  of  ammonium  5  parts 
Nitrate  of  potassa    5    '• 
Water   16    " 

From  +50°  F.  to  +10°  F. 
"     +10°  C.  to -12-22°  C. 

40°  F. 

32  32°  C. 

Chloride  of  ammonium  5  parts 
Nitrate  of  potassa   5    " 
Sulphate  of  soda    8  _  " 
Water   16    " 

From  +50°  F.  to  +  4°  F. 
"     +10°  C.  to -15-55°  C. 

46°  F. 
25-55°  C. 

Nitrate  of  ammonia  ...  1  part 
Carbonate  of  soda    I     " 
Water    1     " 

From  +50°  F.  to  —  7°  F. 
"     +10°  C.  to -21 -67°  C. 

57°  F. 31-74°  C. 

The  most  remarkable  salt  in  this  respect  is  the  sulpho- 
cyanide  of  ammonium.  Phipson  (Chem.  News,  xviii.,  109) 
states  that  on  dissolving  this  salt  in  an  equal  weight  of  hot 

water  at  96°  C.  (204-8°  F.)  he  was  surpi-ised  to  see  the  out- 
side of  the  vessel  covered  with  hoar-frost,  and  on  introduc- 

ing a  thermometer  into  tlie  solution  he  found  its  tempera- 
ture to  be  two  to  three  degrees  centigrade  below  zero  (28-4°- 

26-6°  F.) ;  ninety-eight  to  ninety-nine  degrees  centigrade  of 
heat  (176-4°-178-2"  F.)  liad  been  required  to  liquefy  the  salt. By  employing  acids  instead  of  water  still  greater  reduction 
of  temperature  results : 

Sulphate  of  soda    3  parts 
Nitric  acid,  dilute   2     " 
Phosphate  of  soda    9  parts 
Nitric  ac-id,  dilute    4     *' 
Sulphatt.'  of  soda    8  parts 
Hydnicliloric  acid    5     *" 
Sulphate  of  soda    5  parts 
Sulphuric  acid,  dilute. .  4     '' 
Sulphate  of  soda    G  parts 
Nitrate  of  ammonia    5 
Nitric  acid,  dilute   4     ' 

149 

Thermometer  sinks — 
Cold 

produced. 

From  +.50°  F.  to  —  3° 
••      +10°  C.  to  -19-44° 

53°  F. 
89-44°  C. 

From  +.50°  F.  to  -12° 
"      +10°  C.  to -24-44° 

62°  F. 
34-44°  C. 

From  J- .50°  F.  to  -  0° 
■■       +10°  C.  to  -17-78° 

50°  F. 27-77°  C. 

From  +50°  F.  to  +  3° 
"      +10°  C.  to -16-11° 

47°  F. 
26-11°  C. 

From  +50°  F.  to  ■ •■      +10°  C.  to  • 
-14° -85-55° 

64°  F. 
35-5,5°  0. 

In  a  suitable  apparatus  a  mixture  of  6  parts  suljihate  of 

soda  (Glauber's  salt)  and  Ty  parts  hydrocldoric  acid  will 
freeze  5  parts  of  water.  The  best  results  are  obtained  when 
ciinsiderablc  quantities  are  employed.  The  lowest  tempera- 

tures are  ]jroiluced  by  mixing  snow  oi-  [jounded  ice  with  the 
.salt  employed.  The  salt  causes  the  snow  to  iiu-lt,  with  the 
absorption  of  its  heat  of  fusion,  and  the  water  produced 
dis.solves  at  the  same  time  the  salt,  which  in  turn  absorbs 
its  latent  heat.  Such  mixtures  are  used  for  freezing  ice- 

cream and  water-ices,  chani|iagne.  etc.,  and  for  condensing 
very  volatile  vapors.  The  temperature  of  ice-cream  is  often 
15°  F.  or  lower ;  2  parts  of  pcjunded  ice  and  1  of  salt  are 
used  for  ice-cream  ;  3  parts  of  crystallized  chloride  of  cal- 

cium (cooled  to  0°  C.  =  32 '  F.)  and  2  of  snow  will  freeze 
mercury,  producing  a  temperature  of  —  V>    C.  =  —  49"  F. 

The  following  are  mixtures  -which  may  be  used  for  freez- 

MIXTURES. Thermometer  sloke — 
Cold 

produced. Snow  or  pounded  ice. 
Common  salt   2  parts 

1      " 

To  -  5°  F. 
"   -20-55°  C. 

Snow  or  pounded  ice. 
Common  salt   
Sal-ammoniac   

5  parts 

2     " 
1      " 

To  -12°  F. 

••   -MWC. 

Snow  or  ix'iinrled  ice. 
Common  salt   
Sal-ammoniac   
Niter   

24  parts 

10      " 

5     " 5     " 

To  -18°  F. 

'•   -27-78°  C. 

Snow  or  pounded  ice. 
Common  salt   12  parts 5 

6     " 

To  -25°  F. 
'■   -3167°  C. 

Nitrate  of  ammonia.. 
Snow   

Sulphuric  acid,  dilute. 3  parts 

2      " 

From  +32°  F.  to  -2.3° '■       +  0°  C.  to  -30-55° 

55°  F. 
30-55°  C. 

Snow   
Hydrochloric  acid   

8  parts 

5     " 

From  +33°  F.  to  -27° 
"       +  0°  C.  to  -32  78° 

59°  F. 
.32-77°  C. 

Snow   
Nitric  acid,  dilute   7  parts 

4     *' 

From  +:J3°  F.  to  -30° 
"      +  0°  C.  to  -34-44° 

62°  F. 

34-44°  C. 

Snow   
Chloride    of    calcium 

cryst   
2  parts 

'  3     " 

From  +32°  F.  to  -60° 
"      +  0°  C.  to  -45-5° 

82°  F. 
45-55°  C. 

Snow   
Potash   3  parts From  +.32°  F.  to  -51° 

"      +  0°  C.  to  -46-1° 

83°  F. 46-11°  C. 

For  further  information  on  this  subject,  see  Ice,  Ice- 
making,  and  Refrigerating  Processes,  and  consult  Cooke's 
Chem.  Phi/sies  ;  Ganofs  Physics  ;  Ure's  Dictionary,  Freez- 

ing :  and  Watt's  Dictionary,  Heat. 

Freg-el'lse  :  an  ancient  Volseian  town,  colonized  by  Rome 
in  328  B.  c.  It  stood  on  the  right  bank  of  the  Liris,  proba- 

bly nearly  opposite  Ceprano,  and  commanded  the  passage 
of  the  river.  It  was  large,  opulent,  and  faithfully  devoted 
to  the  interests  of  Rome,  but  in  125  b.  c.  it  was  utterly  de- 

stroyed by  L.  Opimius,  in  consequence  of  an  in.stirrection. 
Its  ruins  doubtless  afforded  materials  for  building  Fabra- 
teria  and  other  towns  near  by. 

FreibersT,  frlbairh :  town  of  Saxony  (founded  in  1175); 
on  railway,  at  the  foot  of  the  Erzgebirge ;  20  miles  .S.  W.  of 
Dresden  (see  map  of  German  Empire,  ref.  5-G).  It  is  sit- 

uated in  one  of  the  richest  mining-regions  of  Europe,  no 
less  than  1.500  mines  of  silver,  copper,  and  lead  being 
worked  in  the  neighborhood,  and  is  the  center  of  adminis- 

tration for  the  Saxon  mines.  Its  mining  school,  having 

thirteen  ])rofessors,  a  library  of  18.000  volumes,  a  most  ex- 
cellent collection  of  minerals  bequeathed  to  it  by  Werner,  is 

a  very  celebrated  institution,  and  visited  by  students  from 
all  European  countries.  The  town  has  some  manufactures 
of  machinery,  gold  and  silver  ware,  and  leather,  and  an  ex- 

cellent system  of  water-works.     Pop.  (1895)  29,282. 

Freiburg,  fri'boorA-h:  town  of  the  grand  duchy  of 
Baden,  Germany ;  on  the  western  slope  of  the  Black  Forest ; 
35  miles  S.  of  Strassburg  (see  map  of  German  Empire,  ref. 
7-D).  Its  cathedral,  commenced  in  1122  and  finished  in 
1514,  with  a  tower  367  feet  high,  is  one  of  the  finest  speci- 

mens of  Gothic  architecture  in  Germany.  Freiburg  is  the 

seat  of  an  archbishojiric  and  has  a  well-frequented  uni-ver- 
sity.  founded  in  1455.  and  miinufactures  of  sewing  silk, 
beads,  buttons,  paper,  etc.  Freiburg  was  founded  in  1091, 
became  a  town  in  1115.  and  after  changing  masters  several 
times  finally  fell  to  Baden  in  1806.     Pop.  (18951  53,109. 

FreibursT :  canton  of  Switzerland,  Iietwcen  Berne,  Vaud, 
and  tlie  Lake  of  Neuehatcl :  area,  644  sq.  miles.  The  south- 

ern part  is  mountainous,  though  none  of  the  peaks  reach 
the  snow-line  ;  the  northern  part  is  more  level.  The  whole 
canton  abounds  in  excellent  pastures,  and  although  it  has 
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some  inaniifiieturcs  of  slraw-pbiif,  leutlipr,  and  tobacco,  cat- 
tlu-brcciliiif;  and  ilaii'v  husliaiKlrv  arc  llie  main  Ijusincss  of 
the  inlialjitants.  'J'lie  cliucsr  from  this  canton  is  said  to  be 
the  best  produced  in  Switzerland,  pjiglity-four  per  (^cnt.  of 
the  inhaliilants  are  Koman  ('atliolics,  and  more  than  three- 
fonrths  are  of  French  descent  and  speak  Krencli,  wliich  is 
the  official  language.     Pop.  {188H)  ll'J,,W!);  (lHi)4j  132,058. 

Krciblir^r:  a  quaint  but  picturesque  old  town  of  Switz- 
erland; capital  of  the  canton  of  Freiburg:  on  the  Saane. 

over  which  is  built  a  suspension  bridge  ilOO  feet  long,  28  feet 

wiile.  and  IT.")  feet  above  the  water  (see  map  of  Switzerland, 
ref.  5-1)).  Its  cathedral  is  a  fine  building,  with  a  famous 
organ  having  T.MOO  pipes.  It  is  the  seat  of  a  Human  Catho- 

lic university  and  a  bishopric.     Pop.  (1888)  12,244. 

Freight  [Late  M.  Fjng.  freii/ht.  freyt,  due  to  influence  of 
two  words,  both  originally  from  the  same  source,  (1)  M. 

'Eng.  fraught  (>  Ving.  franyht,  freight),  from  Dutch  vracht (whence  Germ.  Frachl)  :  ().  H.  Germ,  freht,  gain,  reward); 

(3)  Fr.  fret,  freight,  from  O.  H.  (icvm.'frM^:  (1)  goods  or cargoes  transported  from  one  place  to  another  by  carriers; 
(2)  the  price  to  be  paid  for  such  transijortation.  The  terra 
is  also  used  sometimes  to  denote  the  compensation  paid  for 
any  use  of  vessels,  including  the  carriage  of  passengers. 
Only  the  second  meaning  of  the  term  will  be  here  con- 

sidered. The  nature  of  the  obligation  to  pay  freight,  its 
amount,  and  the  time  of  payment  may  be  varied  to  a  great 
extent  by  the  stipulations  in  the  contract  of  affreightment, 
evidenced  by  the  charter-party  or  the  bill  of  lading.  Thus 
the  shipper  of  goods  may  liire  the  entire  capacity  of  a  vessel 

or  some  specific  portion  for  a  gi-oss  sura  agreed  upon  or  at 
certain  rate  per  ton,  and  he  will  then  be  bound  to  pay  for 
the  entire  space  engaged,  even  though  it  be  not  used,  the 

amount  paid  for  the  space  not  occupied  being  termed  "dead 
freight."  Or  the  agreement  may  be  to  pay  only  according 
to  the  quantity  of  goods  actually  shipped,  and  the  sum  due 
might  then  be  varied  at  the  option  of  the  shipper.  If  no 
definite  stipulations  were  made  in  regard  to  the  freight,  a 
contract  for  its  payment  would  still  be  implied  by  law,  and 
its  amount  would  be  determined  by  the  usage  of  trade  and 
the  circumstances  of  the  particular  case.  The  general  prin- 

ciples governing  the  contract  of  affreightment,  and  not 
often  modified  by  particular  agreement,  are — that  the  ship- 

owner after  receiving  a  cargo  on  board  has  a  right  to  retain 
it  until  the  completion  of  the  entire  voyage  of  transporta- 

tion ;  that  his  right  to  claim  freight  does  not  exist  until  the 
final  destination  is  reached  ;  and  that  ho  has  then  a  lien  upon 
the  goods  for  the  satisfaction  of  his  proper  charges.  A  piar- 
tial  completion  of  the  voyage  only  will  not  give  the  sliip- 
owner  or  master  a  right  to  insist  upon  the  payment  of  any 
freight  whatever.  The  consigner  may  demand  an  entire 
fulfillment  of  tlie  contract  and  delivery  of  the  cargo  at  its 
destination,  ami  if  compliance  be  refused  he  may  retake  his 
goods  and  is  tlischarged  from  all  obligation.  The  lien  of 
the  carrier  differs  from  most  liens  of  a  maritime  nature,  in 
that  it  depends  upon  the  possession  of  the  goods,  and  if  de- 

livery be  made  he  has  only  a  personal  claim  against  the  con- 
signee or  consigner.  But  if  there  is  only  a  partial  delivery 

of  the  cargo,  the  lien  on  the  remainder  is  not  destroyed,  but 

subsists  as  a  security  for  the  entire  claim.  A  carrier's  lien 
is  generally  enforced  in  a  court  of  admiralty.  The  amount 
of  freight-money  payable  is  sometimes  diminisheil  by  the 
arrival  of  the  goods  at  their  destination  in  a  deteriorated 
condition  or  diminished  in  quantity.  If  the  injury  is  occa- 

sioned by  the  negligent  stowage  or  packing  of  the  cargo,  or 
by  any  default  on  tlie  part  of  the  master,  the  damages  sus- 

tained may  be  deducted  from  the  freight.  But  if  the  de- 
terioration occurred  by  reason  of  natural  causes,  and  could 

not  have  been  prevented  by  reasonable  care,  as  if  the  lo.ss 

should  be  occasioned  by  natural  waste,  decay,  oi-  evapora- 
tion, or  by  unavoidable  perils  of  the  sea,  the  carrier  is  not 

answerable  for  the  accident,  and  no  diminution  from  the 
entire  freight  is  allowed.  If  articles  arrive  in  substantially 
the  same  form  as  when  shipped,  even  though  there  may 
have  been  a  change  in  their  quality  affecting  their  value,  it 
is  a  general  rule  that  full  freight  has  been  earned.  Under 
no  circumstances  can  a  cargo  which  has  arrived  be  aljan- 
doned  to  the  shipmaster  because  its  value  has  been  so  much 
diminished  as  to  be  less  than  the  sura  denuinded  for  trans- 

portation. If  the  carrier  is  res]ionsible  for  the  loss,  a  coun- 
terclaim may  be  set  up  against  him  to  neutralize  his  de- 

mand, or,  as  in  Great  I5ritain,  a  separate  action  may  be  in- 
stituted. If  the  carrier  is  not  in  fault,  the  goods  must  be 

received  and  the  entire  freight  liquidated. 

An  apportionment  of  freight  sometimes  results  as  the 
consecpicuce  of  a  disaster  up(pn  the  voyage,  by  which  a  vc's- 
.scl  is  compelled  to  put  in  at  an  intcrmediaie  jjort  for  re- 
pjiirs.  The  carrier  has  a  right  in  such  cases  to  retain  the 
goods  if  he  desires,  comjdete  his  repairs  with  rea.sonable  ex- 
jie<lition,  and  proceed  to  his  destination,  or  he  may  send 
them  forward  by  some  other  vessel  and  thus  earn  full 
freight.  In  such  a  case  the  carrier  may  demand  freight  for 
the  entire  V(jyage,  if  the  owner  refuses  to  allow  him  to  take 
or  forward  the  goods  to  their  destination.  If  the  carrier 
refuses  to  so  take  or  forward  them  he  is  entitled  to  no  com- 

pensation. If  ho  delivers  the  gootls  to  the  owner  at  the 
owners  reijuest.  he  may  claim  a  pro  riita  freight. 

It  is  a  general  principle  of  the  marine  law  that  the  eani- 
ing  of  freight  is  a  necessary  prerequisite  to  the  payment  of 

the  seaman's  wages,  or,  as  the  terse  legal  maxim  expresses 
it,  "  freight  is  the  mother  of  wages."  The  reason  of  this 
rule  is  based  upon  the  policy  of  stinmlating  the  sailors  to  a 
earefid  iicrfonnaucu'  of  their  duties  and  to  the  exertion  of 
every  effort  to  prevent  disaster  to  ship  or  cargo,  that  the 
voyage  may  be  successfully  completed.  But  the  application 
of  the  rule  is  not  extended  further  than  this  reason  for  its 
adojition  would  justify.  For  if  the  loss  of  freight  be  attrib- 

utable to  the  wrongful  act  of  the  shipmaster  or  the  owner 
of  the  cargo,  it  would  be  grossly  unjust  to  deprive  the  sea- 

men of  their  just  compensation ;  and  though  the  vessel 
shoidd  be  wi-ccked  and  abandonment  become  necessary,  yet 
if  the  sailors  used  all  practicable  measures  to  insure  her 
safety  and  reach  port,  their  claims  for  wages  would  be  en- 

forced. The  rule  that  wages  shall  depend  upon  the  earning 
of  freight  has  lieen  abolished  in  Great  Britain  Vjy  statute, 

but  the  same  result  is  practically  obtained  by  the  "provision that  a  failure  on  the  part  of  a  seaman  to  exert  himself  to 
the  utmost  to  .save  the  ship  and  cargo  shall  defeat  his  claim. 
In  the  U.  S.  the  common-law  doctrine  has  not  been  altered. 
See  Shipping.  T.  W.  Bwioht. 

Freiligrath.  fri  lifh-raltt.  Ferdinand  :  poet ;  b.  at  Det- 
mold,  Germany,  June  17,1810;  entered  upon  a  mercantile 
life,  jierforming  also  literary  work  which  attracted  much 
attention.  His  first  volume  of  poems  (Oedichte,  1838;  20th 
od.  1863;  31st,  1874)  won  him  a  pension,  which  he  re- 

nounced in  his  Glanhensbekennfyiiss  (1844),  a  work  so  full 
of  republicanism  that  he  was  prosecuted,  and  fled  to  Lon- 

don. Ho  returned  and  took  part  in  the  revolution  of  1848; 
was  imprisoned  and  tried  for  the  pjolitical  opinions  ex- 

pressed in  his  poems,  and,  though  acquitted  (in  the  first 
jury-trial  over  held  in  Prussia),  was  compelled  to  leave  the 
country;  returned  to  London  1851,  and  in  1868  removed  to 
Stuttgart.  Among  his  works  are  Qa  Ira  (1846) ;  Die  Revo- 

lution (1848):  yi'uere  jmlitische  Gedichte  (1849),  a  masterly 

translation  of  Victor  Hugo's  poems;  translations  of  Burns, 
of  Longfellow's  Hiawatha,  and  many  English  poems.  His 
more  recent  songs,  such  as  Hurrah.  German ia,  and  Die 
Trompete  von  Gravelotte,  are,  like  all  his  works,  highly  pop- 

ular.    D.  Mar.  18,  1876. 

Freind,  frend,  John,  M.  A.,  M.  D.,  F.  R.  S. :  physician  : 
b.  at  ('roton.  North  Hants.  England.  1675;  was  trained  at 
Christ  Church,  Oxford,  where  he  became  lecturer  on  Chem- 

istry in  1704;  attained  great  distinction  as  a  physician  of 
London :  now  chieflv  remembered  for  his  valuable  History 

of  Physic  (1735-26)."  D.  July  26, 1728.— His  brother,  Robert Freind,  D.  D.  (1667-1751),  was  a  celebrated  Latin  .scholar; 

and  William  Freind,  D.  I).,  Robert's  son,  was  a  dean  of 
Canterbury  and  a  prominent  preacher. 

Freinsheim.  frins  him.  Johann  (Freinshemius) :  classical 
commentator:  b.  at  Ulm,  Nov.  16, 1608;  studied  at  Marburg 
and  Giessen ;  went  to  Strassburg,  where  he  found  a  patron 
in  Bernegger,  rector  of  the  college ;  published  an  edition  of 
Floras,  with  useful  notes,  in  1633;  was  made  Professor  of 

Eloquence  in  the  LTniversity  of  Upsala.  and  after  five  years' service  (1647)  became  librarian  and  historiographer  to  Queen 
Cliristina.  Compelled  by  ill-health  to  leave  Sweden,  he 
was  appointed  in  1656  honorary  professor  at  Heidelberg, 
where  he  died  Aug.  31,  1660.  His  labors  were  devoted  main- 

ly to  the  elucidation  of  the  Latin  historians.  Besides  Florus, 
lie  edited  Quintus  Curtius  (Strassburg,  1640.  3  vols.  8vo).  in 
which  the  missing  books  were  supplied  by  himself;  he  sup- 
jilicd  also  in  a  continuous  narrative,  from  scattered  liints  in 
other  writers,  the  missing  books  of  Livv,  first  published  to- 

gether by  Doujat  in  the  Dolphin  edition  (1679-82).  These 
justly  celebrated  Supplements  have  been  reprinted  in  some  of 
the  later  edit  ions  of  this  author:  for  instance  in  Drakenborch's 
Liry  (17  vols.,  1820).  Revised  by  Alfred  Gudemas. 
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Freirp,  Kamon:  general  and  imlilifian  ;  b.  in  SantiaRn, 
Cliili,  Nov.  29,  1787.  lie  juiiied  Mie  patriut  army  in  1811  ; 
after  tlie  defeats  uf  1814  ilwl  tu  BueUdS  Ayres;  was  ent^aged 
with  Brown  in  a  naval  expedition,  and  in  1810  and  1817 
served  under  San  jMarlin  in  the  recovery  of  (!hili.  Later  he 
held  independent  commands  in  the  south,  and  on  Nov.  27, 
1820,  defeated  Vi-oente  Benevides  at  Concepcion.  As  chief 

of  the  liheral  party  he  opjiosed  the  dictatorship  of  O'lli^- 
gins,  and  on  the  deposition  of  that  leailer  was  elected  su- 
iremo  director,  or  virtually  dictator  (I82:J).  Early  in  1826 
e  drove  the  Spaniards  from  Chiloe,  thus  putting  an  end  to 

their  rule  in  Chili.  Re-elected  supreme  director  in  1827,  he  re- 
signed soon  after.  In  18liO  he  headed  an  insurrection  against 

the  conservatives,  who  had  come  into  power.  After  several 

months'  fighting  lie  was  defeated  at  the  battle  of  Lircai  (Apr. 
17,  1831),  captured,  and  banished  to  Peru.  In  1836  he  made 
an  unsuccessful  descent  on  Chiloe.  He  was  allowed  to  re- 

turn in  1842,  and  thereafter  lived  in  retirement  until  his 
death  at  Santiago,  Dec.  9,  1851.  Uerbebt  H.  Smith. 

Freire  de  Andrada,  Gomes:  administrator;  grandfather 
of  Ramon  Freire  ;  b.  in  Coimbra,  Portugal,  1684.  After  im- 

portant military  services  in  Portugal,  he  was  appointetl  {May 
8,  1733)  governor  and  captain-general  of  Rio  de  Janeiro, 
and  interim  governor  of  Sao  Paulo  and  Minas.  As  then 
constituted  these  captaincies  embraced  all  Southern  Bra- 

zil, and  for  a  time  the  new  captaincies  of  Goyaz  and  Cuya- 
ba  were  ailded  to  his  government,  comprehending  Central 
and  Western  Brazil.  The  administration  of  Gomes  Freire 

lasted  nearly  thirty  years,  being  the  longest  and  most  pros- 
perous in  the  colonial  history  of  the  country.  Colonization 

was  pushed  southward  to  Santa  Catharina ;  the  rich  gold 
mines  of  the  interior  attained  their  greatest  development; 
and  the  first  attempts  were  made  to  establish  a  definite 
boundary  between  the  Portuguese  and  Spanish  possessions 
in  America.  Gomes  Freire  was  created  Count  of  BobadiUa, 
Oct.  8,  1758.    D.  at  Rio  de  Janeiro,  Jan.  3,  1763. 

Herbert  H.  Smith. 

Frf  jus,  fra  ihiis'  [Pr.  <  Lat.  Forum.  JuUi,  liter.,  the  mar- 
ket-place of  Julius]:  an  ancient  town  of  Prance;  depart- 

ment of  Var ;  on  the  Mediterranean,  and  on  the  railway  to 
Nice;  45  miles  N.  E.  of  Toulon  (see  map  of  France,  ref.  9- 

I).  It  is  a  bishop's  see,  and  has  some  Roman  remains.  Its 
harbor,  once  a  Roman  naval  station  of  importance,  is  al- 

most entirely  filled  by  silt  from  the  river  Argens.  Here 

Napoleon  I. 'took  ship  for  Elba  Apr.  27,  1814.  Pop.  (1896) 3,510. 

Fr^jlis,  Col  de  :  a  depression  in  the  crest  of  the  Cottian 
Alps,  lying  about  16  miles  S.  W.  from  the  sumnut  of  the 
Mont  Cenis  pass,  and  rising  to  the  height  of  about  9,500  feet 
above  the  sea.  Here  a  tunnel  was  excavated  by  the  gov- 

ernments of  Italy  and  Prance  between  the  years  1857  and 
1871.  For  a  long  time  this  great  work  has  been  known  as 
the  Mont  Cenis  tunnel,  but  its  proper  designation  is  the 

tunnel  of  the  Col  de  Frejus,  or  Mont  F'rejus.  See  Tunnels AND  Tunneling. 

Freliiighuysen.  free'ling-hi-zfn,  Frederick  :  soldier  and 
politician;  b.  in  Somerset  co.,  N.  J.,  Apr.  13,  1753;  gradu- 

ated at  Princeton  1770 ;  was  in  Congress  in  1775,  in  1778-79, 
and  in  1782-83;  served  with  much  distinction  in  the  Revo- 

lutionary war,  rising  from  the  grade  of  captain  to  that  of 
colonel ;  and  after  the  war  served  as  major-general  on  the 
Western  frontier  against  the  Indians;  was  a  U.  S.  Senator 

from  New  Jersey  1793-96;  was  an  able  lawyei-,  and  held 
various  public  offices.     D.  Apr.  13,  1804. 

FreHnghiiyseii,  Frederick  Theodore:  lawyer:  b.  at 
Millstone,  N.  J..  Aug.  4,  1817;  a  nephew  of  Theodore  Pre- 
linghuysen,  who  adopted  him  as  a  son ;  graduated  at  Rut- 

gers College  1836 ;  was  called  to  the  bar  in  1839 ;  was  ap- 
pointed attorney-general  of  New  Jersey  1861  and  1866 ; 

U.  S.  Senator  1866-69,  and  re-elected  in  1871  for  tlie  full 
term.  He  took  a  prominent  position  in  the  Republican 
party  in  the  proceedings  to  impeach  President  Jolinson,  and 
was  chosen  to  reply  to  the  last  animal  message  sent  by  the 
latter  to  Congress.  In  July,  1870,  President  (irant  ap- 

pointed him  minister  to  England,  but  he  declined  the  posi- 
tion. After  the  close  of  his  senatorial  term  he  took  com- 

paratively little  part  in  public  a,ffairs  until  he  was  appointed 
Secretary  of  State.  Dec.  12.  1881,  by  President  Arthur.  D. 
in  Newark,  N.  J.,  May  20,  1885. 

Frelinghiiysen,  Theodore,  LL.  D.  :  son  of  Gen.  Fred- 
erick Prelinghuysen  ;  b.  at  Millstone,  N.  J.,  Mar.  28,  1787; 

graduated  at  Princeton  1804  ;  was  admitted  to  the  bar  1808 ; 

was  a  captain  of  volunteers  1812-15 ;  was  attorney-general 
of  New  Jersey  1817-29;  U.  S.  Senator  1829-35;  mayor  of 
Newark  1837  and  1838:  removed  to  New  York  1838;  chan- 

cellor of  the  University  of  New  York  18:i9-50 ;  jiresident 
of  Rutgers  College,  New  Brunswick,  N.  J.,  from  1850  till 
his  death,  in  New  Brunswick,  Apr.  12,  1801.  In  1844  Mr. 
Prelinghuysen  was  Wliig  candidate  for  Vice-I'resident  on 
the  Clay  ticket.  In  public  life  his  acts  were  cvei-  regulated 
by  exalted  moral  and  religious  principles.  He  favored  all 
measures  which  might  tend  to  alleviate  human  misery  or 
misfortune,  and  was  a  leader  in  many  charitahh!  and  relig- 

ious enterprises;  was  for  years  president  of  the  American 
Tract,  Temperance,  and  Bible  societies  and  the  American 
Board  and  other  missionary  societies.  His  rjualilies  as  a 
lawyer  and  statesman  were  of  a  high  order.  See  his  biog- 

raphy liy  T.  VV.  Chambers  (New  York,  1863). 

FreHiiglliiyseii,  Tiieodorus  Jacobus:  b.  at  Lingen, 
West  Prieslan<l  (now  in  Prussia),  about  1691  :  was  ordained  to 
the  Reformed  ministry  in  1717,  and  was  pastor  at  Enibden, 
Holland,  till  1719;  went  in  1720  to  America,  and  became 
the  Dutch  pastor  at  Raritan  (now  New  Brunswick).  N.  J., 
and  preached  in  that  region  with  great  zeal  and  success  till 
his  death,  probably  in  1747.  His  five  sons,  Theodore.  John, 
Jacobus,  Ferdinandus,  and  Henricus,  were  all  ministers  of 
tlie  Reformed  Church. 

Frfiiniet,  fra'mi-a',  Emmanuel:  sculptor;  b.  in  Paris  in 1824;  received  his  first  art  instruction  in  the  studio  of  his 
uncle.  Francois  Rude ;  was  for  many  years  connected  with 
the  meilical  school  as  anatomic'al  draughtsman;  made  his 
debut  in  the  Salon  of  1843  with  his  Gazc-l/e,  a  figure   in 

S'aster-of- Paris,  and  was  in  1875  appointed  Professor  of rawing  in  the  Museum  of  Natural  History.  Among  the 
most  celebrated  of  his  works  are  Le  Chien  courant  blesse,  in 
the  Museum  of  Liixemliourg,  1849;  Le  ChevaJ  a  Muntfau- 

coti,  bought  by  the  state,  1853 ;  an  equestrian  statue  of  i\'a- pohoti  I.,  erected  at  Grenoble  :  an  equestrian  statue  of  Louis 
Duke  of  Orleans,  in  the  courtyard  of  the  Castle  of  Pierre- 

FoNDS  (q.  V.) ;  an  equestrian  statue  of  Jeanne  d'Arc  at  Paris, 
in  the  Place  des  Pyrenees ;  the  colossal  elephant  which  deco- 

rates one  of  the  four  corners  of  the  fountain  at  the  Troca- 
dcro,  in  Paris ;  an  equestrian  statue  of  the  great  Prinee  of 
Conde;  a,  Mounted  Torch-bearer  of  the  Fifteenth  Centtirij:  a 
bronze  statue  in  the  Paris  Hotel  de.  Ville;  a  Slie  Bear  De- 

fending its  Young  from  a  JIan  of  the  Stone  Age,  exhiliited  in 
1885.     He  is  an  officer  of  the  Legion  of  Honor  since  1878. 

rreiiioiit' :  village;  Newaygo  co..  Mich,  (for  location  of 
countv,  see  uiap  of  Michigan,  ref.  0-H) ;  on  Ch.  and  West  M. 
Ry.;  10  miles  X.  E.  of  Newaygo;  in  a  fertile  agricultural  re- 

gion. It  lias  a  foundry,  a  tannery,  a  furniture-factory,  and 
water-works.  Fremont  Lake,  just  S.  of  the  town,  is  a  pleas- 

ant summer  resort.    Pop. (1880) 902;  (1890)1,097;  (1894)1,274. 

Fremont:  city  and  railway  junction;  capital  of  Dodge 
CO.,  Neb.  (for  location  of  county,  see  map  of  Nebraska,  ref. 
10-G) ;  situated  hear  Platte  river,  47  iniles  N.  W.  of  Omaha. 
It  has  numerous  churches  and  schools,  a  normal  and  busi- 

ness college,  stockyards,  pork-packing  houses,  a  manufac- 
tory of  creamery  supplies,  machine-shops,  creamery,  harness- 

factoi'y,  flouring-mills,  planing-mills,  water-works,  sewers, 
gas  and  electric  lights,  street  railways,  and  a  telephone  sys- 

tem. It  is  a  great  market  for  horses,  cattle,  hogs,  and 
sheep.     Pop.  (1880)  3,013  ;  (1890)  6,747. 

Editor  of  "  Herald." 
Fremont :  city  <and  railway  center ;  capital  of  Sandusky 

CO.,  0.  (for  location  of  county,  see  map  of  Ohio,  ref.  2-E); 
situated  on  Sandusky  river,  30  miles  E.  of  Toledo.  It  has 
excellent  schools,  and  manufactures  of  carbons,  engines, 
boilers,  shears,  cutlery,  spikes,  sash,  doors,  blinds,  tubs, 
staves  and  barrels,  etc.  It  also  has  several  gas-wells,  and  is 
the  center  of  the  Gibsonburg  oil  and  gas  field.  Sardis 
Bircliard,  foster-father  of  President  Hayes,  gave  two  valu- 

able tracts  of  lanil  to  the  citv  for  parks,  and  presented  $50,- 
000  for  a  pulilio  library.  Tlie  city  has  purcliased  the  Fort 

Stephenson  property,  tlie  scene  of  Croghan's  victory,  for  a 
public  [lark.  Pop.  (1880)  8,446;  (1890)  7,141,  besides  exten- 

sive suburbs.  Editor  of  "  News." 
Fremont',  John  Charles  :  soldier  and  politician  ;  b.  in 

Savannah,  Ga.,  Jan.  21,  1813.  His  father  was  a  French  im- 
migrant. He  received  a  good  education,  though  left  an  or- 

phan when  four  years  old.  and  when  seventeen  years  old 
graduated  at  Charleston  College,  South  Carolina;  taught 
matliematics ;  turned  his  attention  to  engineering,  and  was 
recommended  to  the  Government  to  be  employed  in  the  Mis- 



580 FREMONT FRENCH  LANGUAGE 

sissippi  survey.  He;  iiflprwanl  scrvoil  nt  W'ashinfrton  in 
(Hmstrueliiij^  maps  of  that  ivf,'iiiii.  ilaviiii;  n-i-civcil  the 
coimnissiun  of  a  licuteiuuit,  of  eiiKineei's  .Inly  7,  ls:i8,  lie 
proposed  to  tlie  War  Uepartiuent  to  penetrate  llie  Koeky 
Monntaiii  region.  His  |)laii  was  approved,  and  in  lH4a  he 

explored  the  Soulii  I'as.s.  Soon  after  he  phmned  a  new  e.xpe- 
<lition  to  Orejion.  He  approached  the  mountains  by  a  new 
route,  examined  the  regiim  S.  of  tlie  Soutli  Pass,  turned 
aside  to  tlie  Great-  Salt  Lake,  and  eoniiecled  liis  ex|iloration 

with  that  of  Wilkes's  expedition.  Fremont  conducted  an- 
other party,  which  discovered  new  and  grand  features  in 

Alta  California,  the  jrreat  basin  called  by  his  name,  the 
Sierra  Nevada,  the  San  Joacjuin  and  Sacramento  valleys, 
and  determined  much  of  the  geography  of  the  far  Western 
regions.  In  1845  he  was  again  on  the  road  to  the  Pacific 
to  examine  in  detail  the  i'acific  slope — a  journey  which  re- 

sulted in  giving  many  new  facts  of  importanci^  to  the  world, 
and  indeed  gave  California  to  the  U.  S.  It  was  rumored 
not  only  that  the  Mexicans  were  negotiating  with  Great 
Britain  for  the  sale  of  California,  but  also  tluit  the  Mexican 

governor,  Gen.  de  Castro,  intended  to  destroy  the  settle- 
ments on  the  Sacramento  river ;  and  when  Fremont  reached 

California,  he  actually  found  De  Castro  on  the  march 
against  the  settlements.  The  settlers  flew  to  arms  and 

joined  Fremont's  camp.  On  June  15,  1846,  he  captured  a 
Mexican  post  at  Sonoma  Pass,  with  9  cannons  and  250  mus- 

kets ;  and  on  July  5  De  Castro  and  his  force  were  com- 
pletely routed.  The  settlers  declared  themselves  independ- 

ent, and  elected  Fremont  governor  of  the  province.  He 
immediately  proceeded  to  join  the  U.  S.  naval  forces  at 
Monterey,  under  Commodore  Stockton,  who  had  lately 
arrived  with  authority  from  Washington  to  comiuer  Cali- 

fornia. After  the  conquest  of  Upper  California,  in  which 
he  thus  bore  a  conspicuous  part,  he  was  involved  in  a 
quarrel  between  two  other  officers,  and  was  deprived  of  his 

commission  by  sentence  of  a  court  martial.  'Ihe  President offered  to  reinstate  him,  but  he  declined.  He  retrieved  his 
honor  by  the  survey  of  a  route  for  a  great  road  from  the 
Mississippi  to  San  Francisco;  pierced  the  hitherto  unknown 
country  of  the  Apaches:  defeated  or  terrified  the  hostile 
savages ;  and  in  100  days  after  leaving  Santa  Fe  reached 
the  Sacramento ;  was  sent  as  one  of  the  first  U.  S.  Sena- 

tors from  California,  serving  1849-51.  He  was  in  1856  the 
first  Republican  candidate  for  President,  in  opj^osition  to 
Mr.  Bucnanan,  the  Democratic  candidate,  and  though  he 
received  a  large  vote  (114  electoral  votes  to  174  for  Buchan- 

an and  8  for  Fillmore)  he  was  defeated.  Appointed  ma- 
jor-general of  volunteers  Jlay  14.  1861,  he  served  in  Mis- 

souri and  in  the  .Shenandoah  vallev.  Resigned  June  4. 
1864.  JIajor-general  retired  Apr.  38,  1890,  by  act  of  Apr. 
19,  1890.     D.  July  13,  1890.    See  Jlemoirs  of  my  Life  (1886). 

Frf'inont,  fnt'moiV,  Jules  Joseph  Taschereau,  D.C.  L.  : 
legal  writer;  b.  in  (Quebec,  Canada,  Dec.  20,  1855 ;  and  edu- 

cated at  St.  Mary's  College,  Montreal,  and  Laval  Univer- 
sity. He  was  admitted  to  the  bar  in  1878,  and  elected  to 

the  Dominion  Parliament  in  1891,  In  1893  he  was  Pro- 
fessor of  Civil  Law  in  Laval  University,  and  mayor  of  the 

city  of  Quebec,  lie  is  author  of  Le  Divorce  et  la  Sipara- 
tioii  de  Corps  and  Compendium  of  the  Dominion  Laws  of 
Canada.  Neil  Macdonald. 

FrSiuy,  fra'raee',  Edmonb  :  chemist ;  b.  at  Versailles, 
France.  Feb.  28,  1814;  studied  chemistry  under  Gay-Lus- 
sac ;  was  appointed  pjrofessor  in  the  Museum  of  Natural 
History,  Paris,  in  1850,  and  at  the  Ecole  Polytechnique  in 
1857.  Author  of  Traite  de  Chimie  and  Enctjclopedie  C/ii- 
mique  (10  vols.,  1881  ff.).     D.  in  Paris.  Feb.  3,  1894. 

French,  John:  physician;  b.  about  1616  at  Broughton. 
near  Oxford,  England.  He  was  educated  at  Oxford,  studied 
medicine,  entered  the  service  of  the  Parliamentary  army, 
was  made  physician-in-chief  by  Fairfax,  and  accompanied 
the  English  army  to  Boulogne,  where  he  died  in  1657.  lie 
published  a  Treatise  of  the  Choicest  Spagyrical  Prepara- 

tions. Experiments,  and  Curiosities  Performed  by  Way  of 
Distillation  (Liondon,  1651),  and  The  Yorkshire  Spaw ;  or, 
A  Treatise  of  Pour  Famous  Medicinal  Wells,  toget her  with 
the  Causes,  Virtues,  and  Uses  T/iereo/ (London,  1652). 

French,  John  Wii^liam,  D.  D.  :  clergyman,  author,  and 
teacher;  b.  at  New  Haven,  Conn.,  Nov.  9,  1809:  graduated 
at  Trinity  College,  Hartford,  Conn..  1832:  and  .subsequently 
studied  at  the  Episcopal  Seminary,  New  York.  ( )rdained  in 
1835  and  became  Professor  of  Rhetoric  and  librarian  at 

Bristol  College,  Pennsylvania,  1836,  but  the  institution  fail- 
ing, he  was  rector  of  St.  Paul's  church,  Portland,  Me.,  1836- 

39;  chaplain  to  Congress  1841  ;  rector  of  the  Church  of  the 
Epiphany.  Washington,  D.  C.,  1H42-56;  Professor  of  Ethics, 
U.  S.  Military  Academy  at  West  Point,  N.  V.,  1856-71  ;  and 
died  thi'ie  July  8,  1871.  Author  of  a  text-book  of  Prac- 

tical Ethics  (New  York,  1864)  and  an  admirable  work  on 
Englisli  grammar  (1863).  James  Merci'r. 

French,  Nicholas:  bishop;  b.  at  Wexford,  Ireland,  in 
1604;  d.  in  Ghent,  Aug.  23,  1678.  He  studied  and  look  holy 
orders  at  Louvain;  became  a  Roman  Cathcdic  jiriest  in  his 
native  town,  and  was  appointed  Bishop  of  Ferns  in  1646. 
Having  taken  a  very  active  ]iart  in  the  ]iolitical  disturb- 

ances of  his  time,  he  retired  to  the  Continent  in  1651  and 

was  about  1670  appointed  coadjutor-archbishop  of  Ghent. 

His  i'nlciiid  Deserter,  lileediny  Iphiyenia.  Sale  and  Settle- 
ment of  Jrelaiid.  and  other  polemical  and  political  pam- 

phlets, were  jiublished  in  London  (1846)  under  the  title  of 
Ilistoricitl  Works  of  Bishop  French  (2  vols.). 

French,  William  Henry:  soldier;  b.  at  Baltimore,  Md., 
Jan.  13,  1815;  graduated  at  West  Point  July  1,  1837;  en- 

tered the  army  as  second  lieutenant  of  arti.Uery;  served  in 
the  Seminole  war,  and  on  the  Canada  border  during  the  dis- 

turbances 1837-38.  During  the  war  with  Mexico  he  served 
at  the  siege  of  Vera  Cruz,  the  battles  of  Contreras  and 
Cliurubusco,  and  the  capture  of  Mexico;  served  against  the 
Seminoles  1850-52,  and  on  garrison  and  frontier  duty  till 
1861.  Appointed  a  brigadier-general  in  Sept.,  1861,  and 
major-general  in  Nov..  1862.  he  fought  at  Yorktown,  the 
battles  of  Fair  Oaks,  Gaines's  Mill,  Peach  Orchard,  Savage 
Station,  Malvern  Hill.  Antietam,  Fredericksburg,  and  Chaii- 
cellorsville.  In  May,  1864,  he  was  mustered  out  of  the  vol- 

unteer service.  From  1865  to  1872  he  was  in  command  of 
the  Second  Artillery.  He  passed  through  the  successive 
gi-ades  to  that  of  colonel,  and  retired  at  his  own  request 
July  1,  1880.     D.  May  20,  1881. 

French  Berries:  the  name  given  by  dyers  to  the  dried 
berries  of  various  species  of  Rhamnus  or  buckthorn,  which 
are  brought  from  the  Jlediterranean  countries,  and  produce 
a  very  bright  but  not  very  permanent  yellow  dye.  The  yel- 

low-berried liuckthorn  is  a  very  spreading  procumbent 
shrub,  growing  wild  in  rough  rocky  places  in  the  countries 
near  the  Mediterranean.  The  berries  are  also  called  Per- 

sian and  Avignon  berries. 

French  Broad  River :  a  river  of  the  L'.  S. :  rises  in  Hen- derson CO.,  N.  C,  near  the  Blue  Ridge,  flows  N.  W.  into 
Tennessee,  receives  the  Nolichucky,  turns  S.  W.,  and  joins 
the  Holston  (now  called  Tennessee)  3  miles  above  Knoxville. 
There  is  delightful  scenery  along  its  banks.  It  is  navigable 
30  miles  to  Danbridge  by  steamboats,  and  is  some  200  miles 
in  length, 

French  Congo :  See  Gaboon-Congo. 
French  Horn :  a  metallic  wind  instrument,  consisting  of 

a  tube  which  is  usually  convoluted,  so  as  to  make  it  more 
portable.  It  increases  in  diameter  from  the  mouth-piece  to 
the  bell  or  flaring  open  extremity.  It  is  provided  with  sev- 

eral longer  or  shorter  mouth-iiieces,  by  means  of  which  the 
key  is  varied,  and  the  whole  is  provided  with  valves  and  keys. 

French  Indo-China:  See  Indo-China. 

French  Language [0. 'Eng.  frencisc :  Low  'La.t.franciscus : Ital.  francesco  :  O.  Fr.  franceis.  fraii^ois  >  Mod.  Fr.  fran- 
fais;  orig.  deriv.  from  the  German  tribal  name.  0.  H.  Germ. 
franchuti,  the  Franks,  spearmen,  deriv.  of  a  word  meaning 
spear ;  ct.  0.  Eng.  franca,  lance]  :  that  one  of  the  Romance 
languages  which  is  in  most  general  use  in  France,  though 
not  the  only  tongue  spoken  in  that  country.  The  modern 
literary  French  has  as  its  main  source  the  Old  French  dialect 
of  Paris  and  the  surrounding  territory,  about  what  was  later 
called  lie  de  France,  or,  roughly  speaking,  the  old  duchy  of 
France.  The  vocabulary  has  also  been  affected  by  other 
dialects — by  Provencal  words  from  the  southern  part  of 
France,  by  borrowings  from  Italian.  Spanish,  English,  and 
also  from  Latin,  Greek,  and  some  other  languages.  As  the 
influence  of  Central  French  increased,  the  importance  of  the 
other  dialects  diminished,  and  they  have  long  since  sunk  to 
the  rank  of  patois,  and  are  often  mistakenly  considered  as 

mere  corruptions  of  "good  French"  in  the  mouths  of  the 
ignorant.  Prom  the  philological  point  of  view  they  have 
much  interest  (a  Societe  des  parlers  de  France  has  been  con- 

stituted), and  in  Old  French  they  were  extensively  employed 
in  literature.  The  political  supremacy  of  Paris  caused 
French  to  become  the  established  literary  language  also  in 
Southern  France  in  place  of  Provencal,  though  the  latter  is 
still  used  in  literature  to  some  extent,  and  also  to  supplant 
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in  tlie  sariif  w.'iy  I  lie  diiilects  sometiiiKK  ciiIIimI  Franco-Pro- 
veii(;al  or  Miildlc-Klioiiisli.  In  WesU'rn  BfiMimv  a  Celtic 
dialect,  the  lii'clnn,  is  s|i(ii<en,  closely  related  to  Welsh;  this 
is  the  result  of  an  early  inunigration  from  Cornwall.  In  the 

southwestern  corner  of  h'rance  ISasijue  is  spoken,  Catalan  in 
the  extreme  south,  and  Kh^mish  in  the  extreme  north.  Cor- 

sica is  linguistically  llalian,  and  there  are  three  small  Geno- 
ese scttlcmi'iits  in  Soiitlieastern  France.  On  the  other  hand, 

French,  as  the  spoken  l.-mguage.  including  l<'raiico-Pruven- 
(;al  dialects,  reaches  beyond  the  political  limits  of  France, 
particularly  into  Western  Switzerland  and  slightly  over  the 
northwestern  bonier  of  Italy,  Southern  Belgium,  also  to  some 
extent  into  tlie  territory  under  German  rule,  though  not 
reaching  the  Rhine,  and  the  Channel  islands  belong  linguis- 

tically to  France.  French  is  further  spoken,  more  or  less, 
outside  of  Europe  in  present  or  former  colonies  of  France?, 

as  in  Algeria,  a  large  part  of  ('anada  (whence  there  has 
been  a  eonsideraVile  immigration  of  P'rench-Canadians  into 
the  U.  S.)  and  Louisiana,  to  say  nothing  of  Haiti,  Guiana, 
Mauritius,  and  the  extensions  of  French  power  in  Africa 
and  Asia.  The  various  dialects  spoken  in  consequence  have 
considerable  linguistic  interest ;  for  some  idea  of  those  of 
Canada  and  Louisiana,  see  articles  in  The.  American  Jowr- 
nal  of  Philulogij  i\\\A  the  publications  of  the  Modern  Lan- 

guage Association  of  America  and  of  the  American  Dialect 
Society  by  Elliott,  Fortier,  Harrison,  Chamberlain,  and  the 
undersigned. 

The  total  number  of  those  who  speak  French  or  some 
French  dialect  as  their  mother-tongue  can  not  be  given  ex- 

act Iv.  Suchier  gives,  in  Grober"s  Grumlrisx  ihr  romanischi'n 
Phi'tologie  (1888),  38,471,.il9  as  the  residt  of  a  careful  com- putation;  but  this  is  for  p]urope  only  and  includes  speak- 

ers of  Proven(;al  dialects,  and  the  census  figures  he  uses 
are  of  somewhat  dilferent  dates.  Making  allowances  ac- 

cordingly we  may  estimate  the  number  at  present  as  over 
3().000,OUO.  The  language,  in  a  form  for  the  most  part  prob- 

ably not  very  different  from  the  Parisian  French  of  the 
time  (cf.  Belirens  in  Franzosische  Studien,  v.,  and  in  Pauls 
Grundriss  der gurmaniKclien  Philologie,  i.;  also  Suchier,  Alt- 
franzosische.  Grammatik,  Halle,  1803),  n-as  brought  into  ex- 

tensive use  in  England  by  the  Xorman  conepiest.  and  greatly 
affected  English,  so  tliat  a  lai-ge  number  of  the  words  iii 
common  use  in  English  are  from  French.  Besides  this  early 
Norman-French  influence,  English  afterward  borrowed  much 
from  the  literary  language  of  France.  French  has  indeed 
exerted  an  influence  on  all  the  chief  languages  of  Europe, 
through  its  literature  and  through  the  repute  ni  wiiich  it  has 
long  stood  as  being  the  most  polite  and  refined  of  the  mod- 

ern languages,  and  as  possessing  in  a  high  degree  the  char- 
acteristics of  precision  and  perspicuity,  wliile  the  former  po- 

litical predominance  of  France  on  the  continent  of  Europe  as- 
sisted in  giving  its  language  a  similar  pre-eminence.  These 

considerations  explain  also  its  extensive  use  in  diplomacy. 
The  sounds  of  the  modern  standard  language  are  as  fol- 

lows (a  few  which  are  of  secondary  im[iorlauce  or  not  uni- 
versally recognized,  though  sometimes  actually  heard,  are 

here  omitted,  and  lai'k  of  a  convenient  and  readily  intelli- 

gilile  phonetic  notation  prevents  minute  exactness)':  There are  twelve  oral  vowels :  i  (close,  about  as  in  English  mach  ine, 
never  as  in  hit),  close  e  (about  as  a  in  English  fate,  written 
e,  also  e  without  accent  and  ai),  open  e  (as  in  English  pc/, 

tliere,  written  (',  e.  ai,  ei),  two  varieties  of  a.  one  inter- 
mediate between  English  a  in  fat  and  a  in  father,  the  other 

more  nearly  like  English  a  in  father;  close'o  (about  as  Eng- lish 0  in  note,  written  o,  6,  an,  eau),  open  o  (somewhat  like 
English  0  in  nor,  usually  written  o) ;  u  (close,  about  as  in 
English  rule,  never  as  in  hull,  written  oa),  a  vowel  (written- 
u)  similar  to  German  u,  but  always  close,  to  be  obtained  by 
pronouncing  i  with  the  liiis  rounded  as  for  u,  two  vowels 
similar  to  German  5,  and  somewhat  like  English  u  in  ham. 
one  close,  ol)lalned  by  pronouncing  close  e  with  the  lips 
rounded  as  for  close  a,  the  other  open,  being  a  similar  com- 

bination of  open  e  and  open  o  (both  usiudly  written  eu,  but 
<BU  and  ue  also  occur,  as  in  cieiir.  cueiltir),  and  a  sound  re- 

sembling Englisli  e  in  tiattery.  the  so-called  "  mute  e,"  when 
really  pronounced  at  all,  always  very  short  (written  e). 
There  are  also  four  nasal  vowels,  nasalized  fortns  of  very 
open  e  (written  in,  im,  aiyi,  ein,  en),  of  the  second  variety  of 
a  (written  an,  en,  am,  em),  of  an  open  o  (written  on.  nm).  and 
of  the  open  oral  vowel  commonly  indicated  liy  eu  (written 
nil,  urn).    Thei'e  are  not  less  than  twenty  consonants:  p.  b, 
f,  i\  w  (a  consonantal  u.  written  ou.  u.  a),  a  consonantal  use 
of  the  vowel  written  u  (as  in  conduire).  m,  t,  d,  I,  n,  s,  z  (the 
last  six  more  dental  than  In  English),  sibilants  like  English 

nh  in  shut  and  z  in  azure  (the  former  written  eh,  the  latter 
./,  g),  a  palatal  n  nnicli  resembling  the  sound  of  English  ni 
In  union  (written  gn),  g  (wi-ltteii  »/,  /,  il,  ill),  k,  g  (these  two 
also  with  palatal  forms  as  in  English  key,  gild,  compared 
with  cool,  good)  and  r  (the  uvular  variety,  but  the  older 
form  trilled  with  the  tip  of  the  tongue  is  also  permissible 
and  is  preferred  by  many).  The  sound  of  h  as  in  Eng- 

lish is  given  by  some  lo  the  so-called  "aspirated  A";  this 
is  Its  older  sound,  i>reserved  li]  some  dialects,  but  not  gener- 

ally recognized  for  standard  French,  where  tlie  oidy  effect 
remaining  of  the  formgr  aspirations  is  to  cause  the  preced- 

ing word  to  be  pronounced  as  if  folIowcMl  by  one  beginning 
with  a  real  consomxnX  (lea  hautu  with  no  s  pronounced  in  lea, 
eonijiare  les  autres  wliere  the  same  s  is  sounded  as  z,  le  haul, 

la  haute  as  contrasted  with  I'autre,  where  V  may  represent 
either  le  or  la).  The  acceid.,  which  is  much  weaker  than  in 
English,  is  on  the  last  syllalile  of  the  word  unless  the  vowel 

of  this  syllable  is  the  "  mute  e,"  when  it  is  on  the  (ircceding 
syllable.  Unaccented  vowels  are  not  so  slurred  as  in  English. 
As  appears  from  the  various  methods  (incompletely  given 
above)  of  writing  the  sounds,  the  usual  spelling  of  French 
very  imperfectly  represents  the  language  itself.  The  main 
cause  of  this  is  that  the  changes  in  the  language  since  it 
began  to  be  written  have  to  a  great  extent  not  been  recog- 

nized in  its  spelling,  and  even  the  early  French  spelling  had 
to  represent  sounds  not  known  in  classical  Latin  by  single 
letters  or  combinations  of  letters  of  the  Latin  alphabet. 
Thus  ai,  ei,  oi,  au,  eu,  ou  once  represented  diphthongs  with 
the  stress  on  the  first  element,  so  that  ai,  for  example, 
was  sounded  about  as  English  i  in  hite,  au  somewhat  as 
English  on  in  loud,  oi  (of  which  there  were  two  varieties 
■according  to  the  quality  of  o)  somewhat  as  in  English  boil, 
while  _tlie  modern  value  of  oi  might  be  lietter  expressed 
by  ica.  The  sounds  now  written  eu  are  of  secondary  develop- 

ment, though  by  no  means  only  modern.  The  groups  (7,  ill, 
in  cases  where  they  now  mean  i/,  formerly  expressed  a  pala- 

talized I,  resembling  Hi  in  English  million,  and  in  those 
combinations  of  a  vowel  with  a  following  n  or  m  which  now 
indicate  nasal  vowels  the  n  or  in  was  once  fully  pronounced, 
while  the  vowel  had  a  nasal  quality  not  always  the  same  as 
in  the  French  of  to-day.  Some  sounds  once  existing  have 
now  disappeared  ;  thus  the  oldest  French  had  the  consonant 
sounds  wi'itten  th  and  ng  in  English  thin,  this,  sing,  I  fol- 

lowed by  a  consonant  early  changed  into  u  in  such  words 
as  autre  (older  altre),  chevau.c,  plural  of  chevcd,  s  before  a 
consonant  has  been  lost  in  such  words  as  ete  (older  este),  and 
final  consonants  have  to  a.  great  extent  become  silent.  More- 

over, the  older  French  spelling  has  in  many  cases  been  altered 
so  as  to  agree  more  nearly  with  original  Latin  forms,  or  on 
account  of  the  influence  of  other  words  from  the  same  stem 
but  with  a  different  spelling.  The  usual  Old  French  form 
from  Latin  corpus  is  cors,  but  an  unpronounced  p  has  been 
insei-ted  from  the  Latin  in  modern  French  corps.  The 
modern  language  has  the  written  form  bceufs  as  plural  of 

hwuf  but  the  I'egular  corresponding  forms  in  Old  French 
were  hues,  huef  the /regularly  disajipearing  licforethe  tinal 
s.  In  modern  grand  (compare  Latin  grand  is  and  tlie  French 
vv.rh  grandir)  no  d  isever  pronounced,  though  /  is  sometimes 
heard  instead  before  a  word  beginning  with  a  vowel.  The 
regular  Old  French  spelling  was  grant  (a  feminine  form 
grande  also  occurs),  original  (/  changing  to  /  when  final, 
and  final  t  has  since  been  lost  regularly  except  when  close 
connection  with  a  following  vowel  in  the  next  word  has  pre- 

served it.  This  retention  of  an  older  final  consonant  sound 

only  before  a  word  Ijeginning  with  a  vowel  is  what  is  known 
as  the  liaison  or  linking.  So  final  s  has  now  regularly  be- 

come silent,  but  in  cases  of  liaison  it  usually  stood  between 
vowels,  in  which  position  .v  in  French  became  z  (in  sound), 
hence  the  rule  that  .s  links  with  the  sound  of  z.  Similarly  g 

(fcu'  older  written  c  =  /.)  links  with  the  sound  of  k.  The  so- 
cilled  •■  mute  e"  is  now  really  mute  in  most  cases,  though 
still  written  at  the  end  of  words.  Of  course  the  changes  in 
the  language  were  gradual  and  were  not  all  accomplished  at 
the  same  time,  some,  as  the  loss  of  the  sounds  of  English  th, 

being  hundreds  of  years  older  than  others.  The  usual  writ- 
ten form  of  French  often  disguises  or  conceals  the  inflexion- 

al history  of  the  language  by  presenting  old  forms  as  actually 
still  in  use.  This  is  particularly  true  for  final  letters,  such 
as  e,  s.  t,  which  play  a  large  part  in  the  inflexions  of  the 
language  as  written.  Final  e  is  common  as  a  sign  of  the 
feminine  gender,  s  is  the  usual  sign  of  the  plural  in  nouns, 
adjectives,  and  pronouns,  and  is  frequent  in  verbs,  as  in  the 
second  person  singular  and  elsewhere ;  but  in  the  ianguage 
as  spoken  the  feminine  is  sometimes  like  the  masculine,  or 
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differs  from  it  by  eiidiiiK  i"  ft  I'oiisoiiant  wliicli  is  liickiiif;  in 
tho  masc-uliiH',  Ihe  plural  is  (iricii  like  tlu^  siiittiihir,  onliirers 
from  it  liv  iuliliiigi  lii'loiv  tlif  iicxl  wunl.  iiiul  verbal  forms 

which  dili'er  in  spelling  are  not  always  distinguished  in  speech 
or  are  distinguished  by  tlu'  a<'(M)mpanyiiig  subjects,  espe- 

cially pronouns;  compare  the  written  yre,c,  grecque,  vrai, 

vrai'e,  pet  it,  petite,  lomj,  loiigup,  longs,  grand,  fjranda  Iwrnmen, fu  as,  it  a,favais,  lii  amin,  it  (im.it,  its  avaii'nt,  je  viens.  tu 
viens,  it  vient  with  the  spoken  foi'nis  of  thc^  same  words. 
But  the  sjioken  language  is  far  from  having  lost  entirely 
such  dislinelions  as  those  maili'  in  writing,  though  th(!y  are 
not  always  macU;  in  the  same  way.  Many  changes  in  inflex- 

ions were  also  caused  by  analogy,  the  divergence  from  (_)ld 
French  not  being  brought  about  entirely  by  such  regular 
changes  in  pnmnnciation  as  those  mentioned,  and  it  should 
also  be  rememtiered  that  some  disagreement  between  tlie 

spoken  and  written  forms  of  a  literary  hingnage  always  ex- 
ists. This  disagreement  is  excessive  and  hence  a  sc'rious 

defect  in  the  case  of  French,  though  it  is  perha|)s  no  worse 
than  in  English.  One  of  the  misfortunes  resulting  in  great 

part  from  the  loss  of  "  mnte  e  '"  is  that  Frencli  verse  hius  ac- 
qniretl  a  somewhat  artificial  character,  this  e  being  st  ill  gener- 

ally counted  as  the  vowel  of  a  separate  syllal)le,  while  the  num- 
ber of  syllables  in  the  verse  is  a  matter  of  great  imi>ortance. 

In  the  summet-  of  1H!«  a  step  was  taken  in  the  French 
Academy  toward  a  moderate  reform  in  orthography,  pro- 

posals which  permit  a  more  consistent  spelling  of  a  consid- 
eraljle  number  of  words  being  adopted  by  a  small  majority. 
The  following  examples  will  illustrate  some  of  the  most  im- 

portant changes  in  s|)elliiig  proposed:  seiir  {ov saiur,  sistfme 
tor  systeme.filosofie  for  pliitosopliie,  retoncpif  for  rlirtdrii/ue, 
astme  for  asthme,  cronotogie  tor  rtironolngip,  hoiifiir  for 
honneur  (cf.  ti.onnn-r),  [it)  apprlr  for  appcttf,  genaifs  for 
genoiix,  ctievaus  for  cticvdii.r,  (/V)  reus  for  vcu.r.  Among 
other  tilings,  further,  the  use  of  hyjihens  is  much  restricted 
and  that  of  accents  somewhat  changed.  It  is  to  be  hoped 
that  these  reforms  will  find  general  acceptance. 

In  its  inflexional  system  French  has  the  grammatical 
gender,  nouns,  adjectives,  and  pronouns  being  masculine  or 
feminine,  but  the  neuter  gender  has  been  practically  aljan- 
doned.  In  tlie  personal  jironouns  some  true  ease  forms  arc 
found,  while  nouns  have  wholly  lost  the  distinction  of  cases. 
The  so-called  disjunctive  (accented  or  empliatic)  and  con- 

junctive (unaccented)  forms  of  pronouns  are  also  a  feature 

of  the  language :  compare  in  English  tell  'im  (uneinphatic) 
with  tell  him  (emphatic).  The  infinitive  endings,  according 
to  which  verbs  are  classified  into  conjugations,  are  written 
-er,  -(V,  -re,  -oir,  but  only  verbs  of  the  first  two  classes  be- 

long to  still  really  living  conjugational  types,  according  to 
which  newly  formed  verbs  may  be  inflected.  The  simple 
tenses,  not  formed  by  the  aid  of  separate  auxiliary  words, 

are  the  present,  imperfect,  past  ("  parfait  defini  "  or  aorist. as  it  might  be  called,  which  has  almost  wholly  disappeared 
from  use  in  conversation,  its  place  being  taken  by  the  com- 

pound present ;  fat  fait  =  "  I  have  done  "  and  "  I  did  "), 
and  future  of  the  indicative  mood,  a  present  of  the  so-called 

conditional  mood,  corresponding  to  English  "  should  '"  or 
••  would,"  a  present  and  a  past  of  the  subjunctive,  and  a 
simple  imperative.  There  is  a  present  active  participle 
and  a  past  participle  (passive  in  transitive  verbs).  Tenses 
for  which  there  are  no  simple  forms  are  supplied  by  using 

auxiliary  verbs  (avoir,  "  have,"  or  itre,  "  be  ")  with  the  past 
participle,  and  the  passive  voice  is  formed  by  efre  and  the 
past  participle.  But  the  passive  is  less  used  than  in  English, 
reflexive  forms  or  active  forms  with  the  indefinite  subject 

on  (on  dit.  "  they  say,"  "  it  is  said  ")  being  largely  used  in- 
stead. The  use  of  "all  these  forms  is  determined  for  the 

written  language  by  grammatical  rules,  some  of  which,  par- 
ticularly those  for  the  inflexion  of  the  past  particijile,  are 

complicated  and  somewhat  artificial.  The  method  of  nega- 
tion is  peculiar,  two  W{irds  t>eing  generally  required,  the 

old  simple  negative  ne,  "  not,"  being  in  most  cases  accom- 
panied by  an  additional  adverb  or  pronominal  word  after 

the  verb ;  ne  .  .  .  pas  =  '•  not,"  ne  .  .  .  aucim  =  "  not  any," 
"  no,"  ne  .  .  .  personne  —  "  not  anybody,"  "  nobody,"  but 
this  accompanying  word  (originally  negative  in  some  cases, 
jiositive  in  others)  is  sometimes  used  as  a  negative  by  itself, 
when  the  verb  is  omitted,  without  which  the  7ie  can  not  be 
ns(!d.  The  language  abounds  in  idiomatic  uses  of  ne  and 
various  other  words,  having  many  phrases  whose  precise 
meaning  is  not  at  once  obvious  from  the  meanings  of  the 
individual  words  em[iloyed.  Of  the  studies  on  special 

points  of  French  syntax  the  best  are  to  be  found  in  Tolder's 
Vermisehte  Beitrage  zur  framijsisctien  Ciramiiiatik  (Leip- 

zig, 1886),  and  in  his  later  papers  with  the  same  title  in  the 
Xcitsrtirifl  filr  ronianisclic  I'liitiitngie.  French  forms  com- 
(jound  words  less  freely  than  either  German  or  English,  but 
is  by  no  means  so  poor  in  compound  nouns  as  is  sometimes 

supposed. The  history  of  the  French  language  begins  with  popular 
Latin,  whii^h,  as  sjioken  in  Gaul,  gradually  assumes  a  form 
distinct  enough  to  be  called  no  longer  Latin.  For  con- 

venience, according  to  documents  )ireservcd,  the  Old  French 
jicriod  may  be  considered  as  beginning  in  the  ninth  cen- 

tury (the  Strassburg  oaths,  842)  and  as  extending  into  the 
fourteenth.  The  convenient  cliaracteristie  for  this  period 
is  the  declension  of  nouns  with  two  cases,  a  subject  and  an 
object.  For  the  study  of  this  period,  see,  for  example.  G. 
I'aris.  Ext  raits  de  la  (Uianson  de  Roland  (41  h  ed.  Paris, 
l^!):i) :  Suchier,  Altfrnnzosiwtie  Oram nintit^  ( Halle,  181J3,  fl.) ; 
(rodefroy,  Dirtionnitire  lie  Vaneienne  langiie  franf;aise,  ctt'. 
(I'aris.  1881,  If.);  (Prober's  Gnindriss  der  roinauisehen  J'Ui- 
lologie,  and  other  works  mentioned  in  the  article  on  the 
Uomanee  languages.  The  perio<l  following  this  and  pre- 

ceding modern  French  (which  nuiy  be  said  to  begin  after 
the  si.xteenth  century)  is  a  transitional  one,  though  Ihe  lan- 
giuige  was  of  course  not  free  from  change  during  the  Old 
French  period.  For  the  sixteenth  century  should  be  con- 

sulted Darmesleter  el  llatzfeld,  Le  scizienie  xii-ete  en  France 
(Paris,  1878),  and  Thurol.  De  la  j/rononeiation  fran(;aise 
depuis  le  commencement  dii  XVI"  siecle  (Paris,  1881).  It 
was  not  until  the  sixteenth  century  (15;J9)  that  the  use  of 
French  was  made  oliligatory  in  public  documents  in  place 
of  Latin,  and  the  grammatical  treatment  of  the  language  in 

this  and  the  following  century  w'as  under  tlie  influence  of  the 
Latin  grammar,  the  historical  continuity  with  Old  French 
being  ignored,  and  the  early  stages  of  French  being  neither 
understood  nor  studied  by  grammarians  and  critical  writers 
in  general.  Moreover  the  conscious  efforts  of  those  who 
aimed  at  ennobling  and  refining  the  language  were  not  with- 

out some  influence.  In  1085  tlie  P>eiich  Academy  was  estab- 
lished, following  the  example  of  the  Aecademia  della  Crusca 

in  Italy,  and  its  decisions  in  matters  of  spelling  and  usage 
were  to  be  authoritative.  The  first  edition  of  the  Diction- 
naive  de  V Academie  appeared  in  1694.  the  seventh  in  1878. 

For  some  account  of  the  relations  of  French  to  the  other 
Romance  languages  and  to  Latin,  see  Romance  Languages. 
The  following  list  of  works  on  the  language,  in  addition  to 
those  already  mentioned,  must  also  be  supplemented  by  ref- 

erence to  the  same  article,  for  the  modern  language  can 
not  be  fully  understood  without  a  knowledge  of  its  history. 

Dictionaries. — Littre,  Dictionnaire  de  In  langiie  fran- 
faise  (Paris,  1863-72).  and  Supplement  (1877);  Darme- 

sleter, llatzfeld  and  Thomas,  Dictionnaire  general  de  la 
langue  fran^aise  (Paris,  in  course  of  publication):  Larive 
and  Fleury,  Dictionnaire  frangais  iltustre  des  mots  et  des 
ctioses  (Paris,  1891) ;  and  older  works  in  France,  as  Poitevin, 
Dictionnaire  unirersel  (\8o^-&)) ;  Bescherelle,  Dictionnaire 
national  (1843^6),  and  others;  Sachs,  Encyclojiadisdies 
WOrterbucJi  der  franzosischen  und  dentschen  Spraclw  (Ber- 

lin, 1869) ;  French-English  dictionaries  such  as  those  of 
Smith,  Legros  and  Hamilton,  Gasc,  and  others,  notatily 
the  wonderfully  condensed  and  yet  for  its  size  very  full 
dictionary  for  the  pocket  (of  both  languages)  of  John  Bel- 

lows; Godefroy,  Lexique  compare  de  la  langne  de  Corneille, 
etc.  (1863) :  Genin,  Lexique  de  3Ii>liere  (Paris,  1846) :  Lafaye, 
Dictionnaire  des  si/noni/mes  de  ta  langue  frangaise  (Paris, 
1858);  the  etymological  dictionaries  of  .Scheler  (1st  ed. 
1862)  and  Brachet  (1st  ed.  1870).  Grammar,  including  pro- 

nunciation and  formation  of  words  (in  French) :  Ayer, 
Orammciire  comparee  de  la  langue  frangaise  (4th  ed.  1885); 
Benoist,  De  la  synlaxe  frangaise  ent re  Palsgrave  et  Vauge- 
las  (Paris,  1877) ;  the  recent  grammai-s  of  Brachet  (Nouvelle 
grammaire  frangaise :  his  Gramtuaire  hisloriqne  is  antiquat- 

ed), Chassang  (^"ouvelle  grauimaire  frangaise.  cours  snpe- rieur).  Cledat  (jVoiivelle  graniniaire  historique  du  frangais) ; 

id..  Precis  d'orthograplie  et  de  yrammaireptaDn'tiqucs  (Paris, 
1890);  A.  Darmesteter,  Traite  de  la  formation  des  mots  com- 

poses dans  la  langue  frangaise  (Paris,  1875);  id.,  De  la  cre- 
ation actuelle  de  mots  nouveaux  dans  la  langue  frangaise 

(Paris,  1877);  id..  Jieliques  .^cientifques  recneillies  par  son 

frere  (I'lms,  1890);  A.  F.  Didot,  Ohservat ions sur  I'ortliogra- plie  frangaise  (Paris,  1867);  Koschwitz, Les ])arler.s  parisiens 
(Paris,  1893);  Lesaint.  Traite  complet  de  la  prononciation 
frangaise  (2d  ed.  Hamburg.  1871);  Livet,  La  grammaire 
frangaise  et  les  grammairiens  du  XVI"  Steele  (Paris.  1859) ; 

Mende,  ̂ tude  sur  la  prononciation  de  I'e  muet  a  Paris 
(London,  1880) ;  Mercier,  Jlistoire  des  participes  frangais 
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(Paris,  1870);  I'.  I'iissy,  /ycv  tniis  <lii  frain'ni.t  ('.',i\  I'll.  Tiiris, 
1893);  see  also  his  and  othor  articles  in  the  I'hunctixche 
Studien ;  (in  German  oi'  English)  Beyer,  Framonise/ie 
Pkonetik  (Ciithen,  1888) ;  Beyer  iukI  Passy,  Elfiiicniarbiirli 
des  gesprochenen  Framij.iinch  (Ciithen,  189H,  with  an  Er- 
gan'-tnKjuhfft):  Breyniann,  -1  French  Orciniiiiiir  /iiiurd  on 
J'/ii/i)/<ii/irii/  J'n'iiri///is  (Ijondon,  1874);  Kosehwilz,  JVeii- 
friiti.zu,iinc/ie  Fornii'it/ehrc  nach  ihrem  Laatstdmli:  darge- 
stellt  (Oppeln  and  Leipzig,  1888) ;  Lucking,  Frnmosische 
Orammatik  fur  den  Sehiiigi'hrauch  (Berlin,  1888);  Matz- 
nev,  Syntax  der  neufrajtzOsificheH  Sjiradip  (Berlin,  1843); 
id.,  FranzosixcJis  Orammatik  (2d  ed.  Berlin,  1877);  Nie- 
nier.  Die  ort/itigra/Jii'<r/ien  J^rfDnnrersnr/ir  i/rr  fraiizmi- 
sclien  I'honefi/ier  drs  XIX.  Jd/ir/iiindirt.s  ((ireil'swald,  1882); 
Stengel,  Chronologisc/iL's  Wrzric/iiiifis  frauzosinc/iar  Gruiu- 
matiken  vom  Ende  des  IJf.  bis  zum  Ausgange  des  IS.  Jalir- 
hunderts  (Oppeln,  1890) ;  Whitney,  A  Practical  French 
Grammar  (New  York,  1886),  etc. ;  see  also  the  works  men- 

tioned in  Grober's  Grundriss  der  romanischen  Pliilologie, 
and  many  articles  in  periodicals.  Versifieation  :  L.  Becq 
de  PoiKiiiieres,  Traite  general  de  versification  franfaise 

(Paris.  187!l);  Imbarseh,  i^rn}(j(;.s('.5c/ie  Verstchre  viit  nenen 
Entn'ickeliingin  fiir  die  tlieorelische  Begrihidiing  J'raiiziisi- 
scher  lihytlimik  (Berlin,  187'J) ;  C.  Tisseur,  J/oi/cs/t'.*;  obser- 

vations sur  I'art  de  versifier  (Lyons,  1898) ;  Tobler,  Vom 
framosischen  Versbau  alter  und  neuer  Zeit  (3d  ed.  Leip- 

zig, 1883 ;  French  translation,  1885),  etc.  Dialects,  etc. : 
Gillieron  and  Rousselot,  Revue  de.1  patois gallo-romans ;  Cle- 
dat.  Revue  de  Philologie  frani;aise  et  proven<;ale  (originally 
Revue  des  patois) ;  and  many  speeiid  studies  by  Gillieron, 

Joret,  Horning,  and  others ;  see  Grober's  Grundriss  and periodicals.  E.  S.  Sheldon. 

French  Literature;  French  literature  maybe  divided 
for  the  sake  of  cimvcnienee  into  six  periods — the  first,  from 
the  earliest  beginning  to  the  second  third  of  the  fourteenth 
century,  or  the  accession  of  the  house  of  Valois — a  period 
chiefly  devoted  to  the  expression  of  feudal  and  knightly  so- 

ciety;  the  second,  to  the  end  of  the  fifteenth  century 
(the  boundary  commonly  assigned  to  the  Middle  Ages),  re- 

flecting more  particularly  the  life  and  ideas  of  the  bour- 
geoisie;  the  third,  including  the  sixteenth  century,  i.  e.  the 

period  of  the  Renaissance ;  the  fourth,  the  period  of  Fi-ench 
classicism,  coinciding  roughly  with  tlie  seventeenth  century ; 
the  fifth,  sometimes  called  the  Age  of  the  Philosojihers,  com- 

prising the  eighteenth  century  down  to  the  Revolution  ;  and 
the  last,  the  period  of  realism,  extending  from  the  Revolution. 

French  literature  began  as  soon  as  national  consciousness 
was  awakened  in  the  population  of  Northern  Gaul  after  the 
Germanic  invasions  of  the  fifth  and  sixth  centuries  a.  d.,  or, 
in  other  words,  when  the  various  elements  that  liad  been 
brought  together  there  had  so  far  lieeii  fused  as  to  produce 
a  community  of  sentiment  and  of  culture  in  general.  First 

of  all  these  elements  was  the  C'cltic  blood  of  the  great  mass 
of  the  Gallic  population;  though  the  vagvie  but  important 
contribution  of  a  certain  mental  and  moral  temperament 
was  about  all  the  original  Celtic  inhabitants  of  Gaul  made 
to  the  national  inheritance  of  their  descendants.  Their  in- 

stitutions, religious  and  civil,  and  tlieir  language  were  re- 
placed by  those  of  Rome.  Their  civilization,  in  a  word,  was 

Latinized  ;  and  this  Latin  culture  was  the  secotul  ingredi- 
ent of  the  forthcoming  nationality.  A  third,  coming  in  the 

train  of  Roman  conquest,  and  jiartly  mastering,  partly 
neutralizing,  Latin  culture  was  Christianity,  with  its  con- 

ceptions of  man  and  the  world,  and  its  positive  institutions 
of  a  visible  church.  The  fourth  ingredient  of  the  com- 

pound was  furnished  by  the  ideas,  institutions,  and  spirit, 
which  the  Teutonic  invaders  lirought  into  contact  with  the 
Christianized  Gallo-Roman  ]jopulation  they  had  eonf|uercd. 

As  it  was  a  Germanic  pieople  that  gave  the  new  nation  its 
name  of  France,  so  it  was  this  youngest  element  of  the 
French  nationality  that  was  the  starting-point  of  the  most 
vigorous  and  flourishing  [lart  of  its  first  poetic  production — 
the  heroic  poems  or  chansons  de  geste.  The  fruitful  germs 
of  the  rich  literature  of  chansons  de  geste  lie  in  the  memories 
of  the  exploits  of  the  royal  houses  of  tlie  Franks,  from  the 
time  of  Clovis  downward,  and  of  those  military  successes  or 
reverses  through  which,  under  the  Frankisli  kings,  the  na- 

tional spirit  became  conscious  of  itself.  The  original  pro- 
ductiveness of  this  epic  impulse  ceased  with  th<'  beginning  of 

the  eleventh  century,  when  feudalism  appeared  fully  con- 
stituted, but  the  materials  which  it  had  created  continued 

to  be  worked  over  for  a  long  time,  and  all  the  extant  poems 
of  this  period  owe  their  present  form  to  later  hands. 

Two  groups  of  the  rha.nsons  de  geste  are  distinguished. 
Those  of  the  earlier  came  from  a  society  in  wlii<'h  the  domi- 

nant sentiment  was  that  of  national  unity,  and  their  august 
cent  ral  figure  is  Charlemagne,  about  whom  memories  of  va- 

rious older  and  later  times  have  gathered.  One  of  the  ear- 
liest, and  certaiidy  the  most  famous,  of  all  etionsons  de  geste, 

the  (Jhtmson-  de  Rotund,  conipnsed  in  the  second  half  of  the 
eleventh  (xmtury  and  contained  in  a  manuscript  a  century 
younger,  belongs  to  this  grou|>.  The  later  group  reflects  a 
society  in  which  feudalism,  with  its  impatience  of  royal  con- 

trol, was  the  inspiring  force  (Renaudde  Montauban,' Girard de  RoHSsillon). 

The  chansons  de  geste  are  mainly  anonynujus.  They  were 
comi)osed  to  be  sung  or  recited  to  a  nuisical  accompaniment, 
as  the  public  to  which  they  were  addressed  ccjuld  not  read. 

Their  form,  admiralily  suil'ed  for  this  method  of  publication, consists  of  groups  of  from  five  to  several  hundred  lines  of 
equal  length,  in  the  Roland  of  ten  syllables,  bound  together 
by  assonance  of  the  final  vowels. 

Of  considerably  later  inspiration  and  generally  of  some- 
what later  composition,  addressing  also  a  special  class  of 

patrons  in  those  who  were  beginning  to  make  a  polite  and 
<'ourlly  society  at  tlic  castles  of  those  rich  nobles  whose 
taste  Ijegan  to  turn  from  war  to  display,  luxury,  or  the  cul- 

tivation of  the  forms  of  intercourse,  and  especially  influ- 
enceil  by  the  part  of  women  in  this  society  and  the  ideals  to 
which  that  gave  rise,  were  the  courtly  poems  celebrating 
chivalry  and  adventure.  These  expressed  the  ideals  of  court- 

ly S(.ioiety ;  their  heroes  are  not  so  much  warriors  as  early 
types  of  the  modern  gentleman.  They  flourished  particular- 

ly in  the  hundred  years  following  the  middle  of  the  twelfth 
century,  when  the  works  of  the  most  po])ular  and  brilliant 
autluu'  of  poems  of  this  kind,  Chretien  de  Troies  (Tristan, 
Erec.  Oligi's,  La  Charrette.  Tvain,  Perceval,  between  1160 
and  1175),  did  much  to  establish  their  vogue.  Their  subjects 
were  taken  from  various  sources;  The  literature  or  tradi- 

tions of  antiquity  (Alexandre,  by  Lambert  le  Tort  and  Alex- 
andre de  Bernai,  whence  the  name  of  the  line  that  became 

the  basis  of  the  verse-form  of  classic  French  tragedy;  7'roie, 
by  Benoit  de  Sainte-Jlore ;  Eneas),  from  floating  Oriental 
tales  (Sept  Sages  de  Rome,  Aucassin  et  Nicotette),  and  es- 

pecially from  Celtic  tradition  (Tristan,  Erec,  Tvain,  etc.), 
which  furnished  King  Arthur  and  the  knights  of  his  Round 
Table.  These  heroes  of  Celtic  origin  became  enormously 
Iio|)ular,  and  in  them  particularly  the  age  of  chivalry  em- 

bodied its  conceptions  of  polite  life.  The  ordinary  "form was  rhyming  couplets,  and  the  short  line  of  eight  syllables 
was  particularly  favored. 
As  was  the  case  with  the  chansons  de  geste,  the  courtly 

poem  continued  to  be  cultivated  after  the  ideas  which  gave 
it  birth  had  ceased  to  have  creative  power.  While  its  sub- 

jects were  still  popular,  continuations  of  incredible  lengths 
(60,000  lines)  were  added  to  the  adventures  of  favorite  he- 

roes. As  interest  waned  the  |ioems  were  abridged.  They 
were  among  the  first  compositions  to  pass  into  the  prose 
form,  rendering  thus  a  real  service  to  prose  style,  and  were 
the  forerunners  of  the  modern  novel. 

With  the  fahleaux  one  passes  rather  to  the  region  of  lower 
and  common  life  and  the  horizon  of  the  bourgeoisie.  The 
fableaux  are  short  tales  in  verse,  usually  extremely  coarse  in 
subject  and  frank  in  treatment,  but  redeemed  sometimes  by 
their  shrewd  observation  of  men  or  by  a  thrust  of  genuine 
wit.  The  society  which  they  picture  is  that  of  the  common 
people ;  the  peasants  and  clergy  are  oftenest  the  target  of 
their  ridicule,  and  woman  jjlays  in  them  a  very  different  role 
from  that  given  her  in  the  heroic  or  courtly  poetry. 
From  the  same  region  of  society,  and  having  the  same 

main  interest  of  incident  with  a  very  prominent  satirical  in- 
tent, were  the  stories  of  animals  brought  together  in  the 

twelfth  and  thirteenth  centuries  under  the  name  of  the  Ro- 
man de  Renard.  In  these  stories  the  well-known  adven- 
tures of  Renard.  the  fox.  Isengrini.  the  wolf.  Chanficler,  the 

cock,  and  the  rest  are  told  with  a  clearer  and  clearer  refer- 
ence in  the  later  versions  to  human  society. 

The  growing  allegorical  tendency  thus  seen  in  the  stories 
of  animals  was  very  characteristic  of  the  latter  part  of  this 

period  of  the  Jliddle  Ages.  The  mediaeval  mind  was  in- 
clined to  regard  things  as  mysterious  symbols  to  be  inter- 

[U'cted  in  the  light  of  its  already  formed  conception  of  the 
wiirki,  and  to  draw  from  everything  a  moral  or  spiritual 
meaning  which  was  its  real  explanation.  A  large  portion 
of  the  didactic  literature  of  this  period,  which  mainly,  it  is 
true,  started  from  the  clergy,  but  was  composed  in  view  of 
the  people  at  large,  was  essentially  allegorical.     The  ser- 



584: FRENCH    LITERATURE 

nions  of  tho  time  are  ii<)lieeal)le  fur  tlirir  e.remp/ca,  or  piira- 

bles,  ol'  homely  sort,  by  which  (lie  instruction  was  made 
more  vivid.  Of  the  same  allegorical  nature  were  the  th'l/atu 
and  the  personifications  in  which  the  religious  literature  of 

the  thirteenth  and  i'ourleenth  centuries  abounds.  Even works  intended  for  scientific  instruction  used  the  same 

method.  The  stiine-books  (hipidaircK).  enumerating  the  pe- 
culiar properties  attributed  to  precious  stones,  and  the  beast- 

books  (hestiaires),  which  do  the  same  thing  for  animals,  add 
often  the  allegorical  interpretation  in  luoral  terms  of  these 
properties.  Indeed,  science  in  the  Middle  Ages  consisted 
largely  in  a  half-allegorical  interpretation  of  natural  objects 
and  phenomena.  Tlie  profound  curiosity  to  know  the 
meaning  of  them  as  symbols  was  perhaps  a  reason  why  they 
were  not  observed  more  exactly  as  facts. 

The  work  whicli  represents  the  greatest  achievement  of 
the  allegorizing  spirit  and  whose  instant  and  amazing  suc- 

cess is  a  sign  of  its  harmony  with  the  taste  of  the  time  is  the 
Roman  de  la  Rose  (beguii  by  Guillaume  de  Lorris  about 
1237,  finished  by  Jean  de  Meun  about  1377).  The  subject 
ol  the  poem  is  the  attempts  of  Lover  to  jiluck  the  Rose  in  the 
garden  of  Love,  favored  or  hindered  by  Welcome,  Danger, 
Slander,  Shame,  Pear,  and  others  of  the  allegorical  train. 
In  the  wake  of  the  popularity  of  this  work  the  allegorizing 
spirit  went  far  beyond  the  boundaries  of  France  and  of  this 
period,  and  signalized  its  strength  in  the  next  by  its  con- 

quest of  the  drama. 
The  drama,  which  had  its  birth  in  the  Church  in  the  dra- 

matic illustration,  at  first  very  meager,  given  the  service  on 
the  great  feast-days  of  Christmas  and  Easter,  hardly  out- 

grew during  this  period  its  dependence  upon  the  service, 
though  the  scenes  enacted  from  Old  Testament  and  New 
Testament  history  hail  proven  their  charm  upon  the  people, 

and  began  to  be  brought  together  in  large  groups  (myste- 
ries). The  drama  of  purely  profane  subject  did  not  arise  till 

later.  Adam  de  la  Halle  (b.  about  1240)  left  two  noticeable 
plays  dealing  with  common  life  {Jean  de  la  Feuillee,  Robin 
et  Marion),  and  from  a  very  early  date  the  religious  plays 
were  not  witlumt  scenes  where  a  comic  or  satiric  spirit  in- 

troduced pictures  of  contemporary  life.  And  probably  aside 
from  these  recorded  examples  the  comic  spirit  of  the  age 
never  ceased  to  deal  dramatically  with  life,  for  some  of  the 
earliest  farces  that  have  come  down  from  a  later  period  do 
not  seem  to  be  creations  in  a  new  and  unpracticed  field. 

French  lyric  jioetry  of  this  period  was  mainly  dominated 
by  Proven(,-ul  influence.  A  few  examples  remain  of  an  older 
lyric  apparently  native  to  Northern  Prance,  characterized  by 
great  simplicity  and  grace  in  form  and  content.  But  with 
the  twelfth  century  the  lyric  poets  of  renown  (Gui  de 
Couey,  Chretien  de  Troies,  Blondel  de  Nesle,  Tibaud  de 
Champagne,  etc.)  all  cultivated  the  forms  and  subjects  of 
the  troubadours ;  societies  of  artisans  and  tradesmen  (/)««.!,') 
also  applied  themselves  to  the  lyric  art.  and  gave  great 
elaborateness  to  the  form  and  great  monotony  to  the  con- 

tents, though  occasionally  there  was  among  them  a  man  of 
real  genius  (Adam  de  la  Halle,  1240-70,  Rustebueuf,  125.5-85). 

Prose  in  this  period  hardly  held  the  conspicuous  place  in 
French  literature  that  it  has  since  held.  It  was  employed 
in  translation  from  the  Latin,  which  did  not  easily  surren- 

der its  title  as  the  only  vehicle  of  really  serious  knowledge, 
and  was  successfully  cultivated  also  by  tlie  writers  of  the 
prose  romances  of  chivalry.  But  already  the  long  series  of 
great  monuments  of  French  prose  had  been  opened  liy 
Villehardouin  in  his  chronicle  of  the  fourth  crusade  (1198^ 
1207),  and  it  was  worthilv  continued  by  Joinville  in  his  his- 

tory of  St.  Louis  (1300-09).  But  to  the  end  of  this  jieriod 
verse  was  still  mainly  preferred  for  all  historical  works  in 
French  (Gainuir,  Ilistoire  des  Anglais,  1147-51  ;  Waoe, 
Oesle  des  Bretons,  1155  ;  Roman  de  Ilou,  1160-74). 

With  the  fourteenth  century  and  the  Hundred  Tears'  war 
the  middle  portion  of  society  comes  definitely  to  the  fore- 

ground in  literature.  The  subjects  and  sentiments  that  had 
inspired  the  rich  growth  of  chansons  de  geste  and  poems  of 
chivalry  had  ceased  to  interest.  Literary  activity  in  these 
fields  spent  itself  in  attemijts  to  rejuvenate  the  form  of 
older  poems  and  adapt  their  matter  to  the  changed  taste. 
Prose  asserted  its  supremacy,  and  the  old  heroic  songs, 
shorn  of  the  epic  formulas  that  had  proved  burdensome  to 
them,  regained  in  the  shorter  prose  a  considerable  portion 
of  public  favor,  which  they  still  retained  when  the  art  of 
printing  came  to  attest  their  popularity  by  sending  some  of 
the  prose  romances  of  chivalry  forth  among  the  first  prod- 

ucts of  the  press. 
The  field  of  lyric  poetry  was  not  so  barren.     After  the 

lyric  had  bci'n  redueeil  to  a  mere  matter  of  formal  tech- 
nicjue,  and  its  |)roiluetivity  seenwd  exhaust,ed,  Guillaume  de 
JIachault  opened  up  new  possibilities  for  it,  and  a  new  series 
of  forms  was  created,  many  of  which,  as  the  ballade,  ron- 

deau, rondel,  triolet,  etc.,  have  been  restored  to  new  life  and 
favor  in  our  day.  But  some  of  these  lyric  poets  were  no- 

ticeable for  more  than  technical  excellence  of  form.  Pran- 
(;ois  Villon  (middle  of  the  fifteenth  century)  particularly 
seems  to  cut  loose  from  the  Middle  Ages  by  emerging  froiii 
the  conventional  round  of  ideas  that  lyric  poetry  had  ex- 
l)ressed,  and  by  asserting  passionately  and  with  poignant 
directness  his  own  personal  view  atid  sense  of  things. 

To  the  biblical  and  h^geudary  drama  (niy.stery,  miracle) 
the  bourgeoisie  gave  in  this  second  period  a  great  expan- 

sion, and  it  became  the  medium  of  whatever  public  relation 
with  literature  there  was.  The  puis  (see  ab(jve)  in  all  the 
considerable  cities  undertook  the  presentation  at  stated  in- 

tervals of  mysteries  and  miracles,  which  came  to  be  of  great 
length,  and  these  were  occasions  of  great  public  importance 
in  the  community.  Allegory,  that  had  so  invaded  literature 
in  other  directions,  took  possession  of  the  drama  also  ;  and 
the  morality,  wliich  is  merely  an  allegory  dramatized,  be- 

came immensely  popular.  In  them  the  native  humor  of  the 
people  and  the  esprit  i/aiitois  found  vent,  as  in  the  farces  to 
which  they  gave  place, some  of  which  are  written  with  great 

comic  vigor  and  considerable  skill  (L'Avocat  fathelin,  fif- 
teenth century).  The  spirit  of  satire  and  ridicule,  which 

found  abundant  material  in  the  decadent  institutions  and 
society  of  feudalism,  ran  riotous  course  in  the  softies.  At 
Paris,  which  here  as  often  elsewhere  resumes  the  intellec- 

tual life  of  France,  these  three  kinds  of  dramatic  representa- 
tion were  the  especial  care  of  three  societies — the  Confreres 

de  la  Passion,  the  Basochiens,  and  the  Enfants  sans  souci. 
A  somewhat  kindred  spirit  of  criticism  distinguishes  the 

historical  work  of  the  end  of  this  period,  the  Memoirs  of 
Philippe  de  Comines,  from  the  Chronicles  of  Froissart  which 
relate  its  beginning.  Froissart  is  the  vivid  anecdotist,  ac- 

cepting completely  the  forms  of  that  life  which  he  pictured 
with  such  detail  and  color  without  questioning  their  author- 

ity. Comines,  though  an  unmethodical  chronicler,  brings 
men  and  events  to  the  test  of  a  more  reasonable  order  to  be 
established. 

The  great  movements  of  the  sixteenth  century  in  France, 
as  in  Europe  generally,  were  the  Renaissance  and  the  Ref- 

ormation. The  Reformation  agitated  France  profoundly, 
and  contributed  directly  to  literature  in  the  fields  of  lyric 

poetry  (songs  of  the  Huguenots)  and  of  vigorous  argument- 
ative prose  (Calvin,  1509-64).  But  failing  to  penetrate  the 

masses  of  the  people,  it  succumbed  to  the  strong  impulse 
toward  national  unity,  and  did  not  deeply  and  permanently 
inform  literature  as  in  Germany  and  England.  But  the 
Renaissance  produced  a  very  complete  transformation.  Not 
only  was  the  mind,  somewhat  baffled  in  its  search  of  fruit- 

ful developments  of  the  media>val  way  of  looking  at  life, 
fascinated  with  the  new  conceptions  that  contact  with  the 
antique  world  gave  it,  but  it  was  charmed  by  the  forms  and 
art  of  the  literatures  which  revealed  them.  Compared  with 
them  tlie  native  language  and  literature  seemed  uncouth 
and  barbarous.  Men  looked  upon  Greek  and  Ijatin  as  the 
great  models,  and  addressed  themselves  ardently  to  the  task 
of  reforming  their  own  in  their  semblance.  Their  efforts, 
more  zealous  than  well  considered,  are  visilile  in  all  direc- 

tions, and  give  to  the  productions  of  the  century,  with  all 
their  vigor  and  vitality,  an  appearance  of  confusion  that  is 
sometimes  almost  grotesque. 

The  great  representatives  of  the  century  on  the  side  of  its 
ideas  were  Francois  Rabelais  (1483-1553)  and  Michel  de 

Jlontaigne  (1533-92).  Rabelais's  famous  works,  Oargantua and  Pantagniel,  in  which  the  whole  decaying  mediieval 
world  appears  in  fantastic  and  grotesque  combinations  with 
ideas  and  scraps  of  knowledge  of  all  kinds  crammed  to- 

gether from  all  sources,  is,  as  it  were,  the  boisterous  laugh- 
ter of  the  old  spirit  of  the  fahleaux  and  the  sotties  standing 

at  the  outer  threshold  of  the  Middle  Ages  and  tipsy  with 

the  wine  of  new  learning.  Montaigne's  Essays  belong  more 
pronouncedly  to  the  new  age.  They  are  the  reflections, 
thrown  together  in  agreeable  disorder,  of  a  man  who  views 
the  world  seriously,  but  amiably  despairs  of  finding  it  in- 

telligible as  a  whole,  and  whose  essential  skepticism  allies 
him  with  the  minds  of  the  eighteenth  century,  who  were 
the  first  to  make  him  popular. 

On  the  formal  side  the  characteristics  of  the  period  were 
most  noticeable  in  lyric  and  dramatic  poetry.  In  the 
drama,  though  in  Paris  the  representation  of  mysteries  was 
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forbiililon  bepause  of  the  license  which  lind  iiiviMU'il  them, 
the  (lid  |i(i|>ular  theater  survived  and  even  preserved  a  cer- 

tain vitality.  But  a  tldod  of  translaticms  and  imitations  of 
works  of  classical  antiquity  was  invadiiif;  the  schools,  draw- 

ing their  inspiration  from  the  Latin  rather  than  the  Greek 
authors;  and  the  first  forerunners  of  Corneille  (Jodelle, 
1532-73;  Garnier,  1545-1590)  were  beginninsi;  tlie  tradition 
of  classical  French  tragedy.  Li  lyric  poetry  Clement  jMarot 
(1495-1544)  forms  a  connecting  link  with  the  foregoing  pe- 

riod, and  both  in  the  strong  old  words  of  his  language  aiul 
in  the  forms  of  his  verse  continued  tlie  tradition  of  the  fif- 

teenth century.  Pierre  de  Ronsard  (1.534-85),  on  the  other 
hand,  with  his  coterie,  self-styled  the  I'lHade  (foremost  in 
which  was  Joachim  du  Bellay  (1534-60),  whose  Defense  et 
Illustration  de  la  Inncpie  frangaise  expresses  the  aims  of 
the  group),  led  the  movement  to  renew  the  language  and 
literature  ;  and  his  works — odes,  .sonnets,  and  imitations  of 
Vergil — are  stuffed  with  bold  adaptations  of  Greek  and 
Latin  words  and  idioms.  The  result  was  enrichment  of  the 
language  and  literature,  but  almost  their  suffocation  also. 
A  critical  process  of  selection  and  onlering  was  necessary, 
and  a  standard  to  regulate  and  check  the  excesses  of  indi- 

vidual zeal.  These  were  inaugurated  by  Malherbe  (15.55- 
1628).  Without  original  genius,  he  yet  became  the  domi- 

nant force  in  French  letters  because  he  answered  most  fully 
the  needs  of  the  moment  for  definite  standards  and  rules  liy 
which  order  and  measure  might  be  attained.  Thus  in  har- 

mony with  the  impulse  of  his  time  he  largely  impressed 
upon  the  dawning  seventeenth  century  that  character  of  re- 

pression, severe  regularity,  conformitJy  to  standard,  which 
the  classical  period  wears. 

This  character,  favored  by  the  great  movement  toward  a 
central  authority  which  came  to  all  currents  of  French  life 
with  the  final  victory  of  the  monarchy  and  the  prestige  of  a 
brilliant  court,  felt  more  and  more  since  Francis  I.  as  the 
center  of  national  life,  gave  to  the  literary  productions  of 
the  seventeenth  century  a  singular  unity,  which  French  so- 

ciety and  institutions  of  the  time  also  reveal.  The  French 
mind  for  the  time  exalted  authority  and  the  value  of  unity 
and  order.  In  literature  the  authority  of  the  ancients  was 
easily  and  naturally  accepted,  and  Aristotle  became  supreme 

arbiter  in  all  questions  about  which  he  could  be  foi'ced  to 
give  an  opinion.  In  the  drama,  which,  since  the  establish- 

ment of  a  regular  dramatic  company  (about  1600),  was  pre- 
serving the  prominence  it  had  won  in  its  older  forms,  not 

only  the  inferior  talents  (Hardy,  1570-1631 :  Mairet,  1604- 
86;  Rotrou,  1609-50),  but  Corneille  (1606-84)  as  well,  whose 
masterpiece,  Le  QUI  (1636),  followed  within  a  few  years 
by  Horace,  Ciiina,  and  Polyeucte,  ca|3tivated  the  public 
and  decided  the  formula  of  French  tragedy,  wished  to 
apply  those  rules  of  dranuitic  composition  which  they  sup- 

posed the  ancients  had  followed.  Racine  (1639-99)  moved 
with  more  freedom  and  ease  in  the  form  thus  fixed,  not  be- 

cause he  expanded  it  in  any  wise,  but  because  he  naturally 
felt  its  limitations  less,  choosing,  mainly  from  classical 
sources  (Alexandre,  Aiidromaque,  Britannicus,  dlit/iridafe, 
Iphii/enie.  Phedre),  sulijeets  which  may  be  successfully  de- 

veloped within  the  narrow  limits  of  time  and  place  which 
the  formula  allowed.  Comedy,  which  also  owed  to  Corneille 
its  first  successful  cultivation  (Le  Menteur,  1644)  according 
to  the  taste  of  the  time,  developed  more  fi'eely  in  the  hands 
of  the  greatest  literary  genius  of  the  century,  Jlolicre  (1633- 
73),  who,  actor  himself  and  theatrical  manager,  worked 
out  his  comic  style,  not  without  influence  from  the  Latins 
directly  or  through  translations,  but  in  immeiliate  toucli 
with  the  feeling  of  the  society  about  liim,  and  taking  as  his 
point  of  departure  the  free  comedy  of  situation  and  intrigue 
which  was  the  special  property  of  Italian  troupes.  By  en- 

larging the  part  of  observation  he  laid  the  great  interest  of 

his  most  serious  works  (Le  Misanthrope,  Tartuffe,  L'Avare, 
Les  Femmes  savantes)  in  tlie  lifelike  presentation  of  well 
contrasted  characters,  and  established  the  tradition  of  the 
comedy  of  character,  which  held  its  supremacy  long  after 
his  time,  and  in  which  his  most  brilliant  follower  was  Re- 
gnard  (165.5-1709). 

Other  poetry  than  dramatic  did  not  greatly  flourish  in  the 
age  of  Louis  XIV.  Epic  breadth  and  elevation  and  lyric 
intensity  and  fervor  were  alike  wanting.  Only  where  these 
qualities  are  not  of  prime  importance  was  work  of  distinc- 

tion achieved,  as  in  the  fable  and  short  story  in  verse  in 
which  La  Fontaine  (1631-95,  Fables  and  Cimtes)  produced 
masterpieces  marked  by  brilliant  perfection  of  versification 
and  great  alertness  and  grace  of  style. 

The  same  craving  for  authoritative  standards  that  fas- 

tened the  rules  upon  clas.sical  tragedy  dictati'd  those  gram- 
matical and  lexicographical  works,  bcgiiniing  with  the  dic- 

tionary of  Vaugelas  (1.58.5-16.50),  which  had  for  their  aim 
the  precise  definition  of  good  usage  and  the  consequent  puri- 

fication of  speech,  and  presided  also  over  the  foimdation  of 
the  French  Academy  (1635),  which  has  since  continued  to 
guard  so  jealou.sly  the  purity  and  dignity  of  the  language. 
The  house  of  Rambouillet.  though  leading  to  an  extreme 
affectation,  was  but  another  expression  of  the  same  ten- 

dency. The  qualities  that  the  seventeenth  century  thus 
came  to  prize  most  highly  are  nowhere  Inciter  set  forth  than 
by  Boileau  (1636-1711),  who  in  his  Art  poetiqne  formulated 
the  critical  canons  of  the  age,  the  central  demand  of  which 
was  for  lucidity,  moderation,  and  common  sense. 

The  application  of  such  a  standard  was  far  more  favora- 
ble to  ]irose  than  to  poetry,  and  the  conversation  in  the 

salons  of  the  day,  as  well  as  the  letters  of  professed  cultiva- 
tors of  prose  style  like  Balzac  (1597-1654)  and  Voiture  (1.598- 

1648),  the  pastoral  romances  brought  into  vogue  by  d'Urfe 
(1568-1635 ;  Astree)  and  the  nominally  historical  novels  of 
Mile,  de  Scudery  were  both  developing  its  resources,  giving 
it  polish  and  fixing  its  forms.  At  the  same  time  Descartes 
(1596-16.50).  whose  philosophy  supplied  the  basis  of  that 
spiritualistic  conception  of  man  which  the  classical  litera- 

ture mainly  applied,  and  especially  Pascal  (1633-62),  whose 
Lettres  provinciales  in  defense  of  the  suspected  .lansenists 
of  Port  Royal  were,  by  the  admiration  they  excited  and  the 
circulation  they  received,  particularly  influential,  were  giv- 

ing French  prose  the  firm  lucidity  and  precision  which  have 
continued  to  distinguish  it.  The  letters  of  Madame  de 

Sevigne  (1626-96)  show  with  w'hat  charm  and  force  the 
language  was  haliitually  used  by  one  who  Wiis  not  a  profes- 

sional writer.  An  ornate  and  impressive  rhetoric  was  culti- 
vated in  the  pulpit  bv  Bossuet  (1627-1704)  in  his  celebrated 

funeral  orations,  Bolirdaloue  (1632-1704),  Flechier  (1632- 
1710),  and  Massillon  (1663-1743).  Bossuet,  furthermore,  a, 
man  of  really  comprehensive  mind,  made  himself  the  great 
apologist  of  the  Catholic  system  by  interpreting  according 

to  its  ideas  history  (Discours  sur  I'liistoire  miirerselle),  Tp\ii- losophy  (De  la  connaissance  de  TJieti).  ami  ]i(t\itii:s{Poliligue 

tiree  de  I'Ecritiire  Sainte).  The  UKjralists  La  Roche- 
foucauld (1613-80;  Les  Ma.vimes)  and  La  Bruyere  (164.5- 

96 ;  Les  Caracteres)  enlarged  the  capacity  of  prose  for 
delicate  discrimination  and  condensed  epigrammatic  state- 

ment ;  and  Fenelon  (1651-1715)  gave  it  in  his  political  ro- 
mance Telemaque  a  new  harmony  and  rhythm. 

The  unity  which  is  the  conspicuous  outward  mark  of  the 
seventeenth  century  was  not  unbroken.  There  were  not 
wanting  voices,  drowned  for  the  time  under  the  overwhelm- 

ing chorus  of  assent,  that  appealed  from  the  generally  ac- 
cepted standard,  in  state,  in  Church,  and  in  taste.  Against 

the  authority  of  the  ancients  the  equal  or  greater  value  of 
modern  example  was  upheld.  In  the  eighteenth  century  the 
dissenters  gained  more  and  more  in  numbers,  but  still  with- 

out visibly  weakening  the  established  tradition.  Voltaire 
(1694-1778)  and  Crebillon  (1674-1763)  continued  to  write 
tragedies  in  the  manner  of  Corneille  and  Racine,  and  I)es- 
touches  (1680-1754),  Marivanx  (1688-1763),  Piron  (1689- 
1773),  and  Lesage  (1668-1747)  followed,  with  such  deviations 
as  their  talents  imposed,  the  footsteps  of  Moliere.  Narrative 
poetry  remained  unproductive,  not  even  the  literary  dex- 

terity of  Voltaire  being  sufficient  to  give  real  vitality  to  his 
serious  (Henriade)  anil  burlesque  (Purelle)  attempts  in  this 
direction.  In  the  lyric  field  .1.  B.  Rousseau  (1670-1741)  com- 

posed odes  of  some  technical  finish  and  elegance,  but  with- 
out lyric  impulse.  The  wholly  rational  drift  of  the  century, 

with  the  stress  it  laid  on  logic  and  reason,  was  not  calcu- 
lated to  lessen  the  respect  paid  to  the  qualities  of  propor- 

tion, lucidity,  and  good  sense  extolled  by  Boileau.  and  on 
the  whole  defended  the  old  ndes  against  attack.  La  Harpe 
(1739-1803),  who  is  said  to  have  created  literary  criticism  in 
France,  rigorously  upheld  the  undiminished  validity  of  the 
literary  doctrines  of  the  seventeenth  century. 

But  "the  great  movement  of  the  century  toward  enlighten- 
ment, impelled  by  the  feverish  intellectual  curiositv  which 

characterized  it,  "and  of  which  the  great  Eneyclopedie  of 
Diderot  (1713-84)  and  d'Alembert  (1717-83)  Is  the  typi- 

cal expression,  was  all  the  while  bringing  forth  ideas  com- 
pletely subversive  of  that  s]iiritualistic  and  aristocratic  con- 

ception of  life  upon  which  the  literary  practice  of  the  seven- 
teenth century  had  been  based,  and  forcing  upon  attention 

subjects  that  hail  lain  quite  without  the  circle  of  its  sym- 
pathy and  interest.  The  Cartesian  philosophy  was  aban- 

doneil  for  the  English  sensationalism,  and  the  Esprit  of 
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Hi^lvetius  (1715-71),  the  Si/sfemii  de  la  Nature  of  d'Hol- 
bac.li  (173;i-8!l),  uiid  tin;  writings  of  tlie  otficr  Encyelope- 
distes  asserted  a  pronounced  materialisni.  This  entire  shift- 

ing of  tlie  point  of  view,  laying  stress  on  the  outer  world 
rather  than  on  tlie  mind,  lent  a  great  impulse  to  the  study 

of  the  natural  sciences,  and  Bufl'on  (1707-WH)  was  but  the 
mo.st  illustrious  of  a  great  nuiiilier  who  ai)plied  themselves 
eagerly  to  the  observation  of  nature.  Tlie  comparative 
study  of  j)olitical  institutions,  as  Montesquieu  (1()8!)-1755) 
conducted  it,  robbed  the  institution  of  royalty  of  its  special 
authority.  The  society  which  afterward  became  the  Societc 
des  Inseri|)tions  et  Helles-Lottres  began  to  renew  acquaint- 

ance with  that  national  past  upon  which  Frencli  lili-rature 
had  turned  its  hack  since  the  Kcnaissance,  and  to  find  I  here 
a  various  and  multiform  life  of  which  thegreat  century  had 
been  unconscious  or  disdainful.  Foreign  literatures  aiso 
began  to  open  to  view  other  canons  of  taste  than  the  ones 
that  had  ruled  classicism.  Of  especial  influence  were  the 
works  of  Shakspeare  and  the  poems  of  Ossian,  both  translated 
within  twenty  years  of  the  lievolution  by  Li'loununir,  At 
the  sam(^  time,  the  complete  ascendency  of  logic,  lucidity, 
and  common  sense,  wit  h  which,  as  has  l)ecn  said,  the  drift 
of  the  time  was  in  full  accord,  was  threatened  by  the  senti- 
nientalism  of  Jean  .Iae()ues  Rousseau  (1713-78),  who,  in  dis- 

cussions of  politics  (Contrat  social)  and  of  educat  ion  {Em  iln), 
in  fiction  (La  Nouvelle  Helalse)  and  in  autobiography  (Con- 

fessions), exalted  the  voice  of  feeling  to  an  authority  at  least 
equal  to  that  of  reason. 

These  elements  of  a  new  conception  of  life  became  effec- 
tive tor  literature  but  slowly.  Rousseau  exerted  the  most 

profound  direct  influence  by  the  fascinating  and  brilliant 
style  by  which  he  dazzled  not  only  his  own  but  subsequent 
generations;  and  Bernardin  de  Saint- Pierre  (1737-1814)  was 
the  first  of  a  long  line  of  disciples  who  combmed,  like  their 
master,  sentiment  and  nature  (Paul  et  Virginie).  The  eilio- 
tional  element  appeared  again,  in  combination  this  time 
with  the  more  democratic  conception  of  society,  in  the  sen- 

timental comedy  of  common  life  inaugurated,  under  English 

influence,  by  de  la  C'haussee  in  the  middle  of  the  century, 
and  defended  in  theory  and  practice  by  Diderot.  The  influ- 

ence of  the  same  democratic  conception  of  society  may  be 

detected  in  the  realistic  tendency  of  Le  Sage's  most  vital work.  Oil  Bias. 
It  was  not  till  after  the  great  breaking  up  of  all  the  old 

forms  of  life  in  the  Revolution  that  conscious  and  notice- 
able attempts  were  made  to  deduce  the  literary  consequences 

of  the  new  order  of  ideas ;  or,  what  is  the  same  thing,  to 
create  a  literature  that  should  adequately  reproduce  and 
interpret  life  from  these  changed  standpoints,  and  as  affect- 

ed by  these  new  elements  that  were  seen  to  enter  into  it.  To 
do  this  was  the  task  of  the  romantic  school,  whose  inspiring 
principle  was  to  bring  literature  closer  to  the  reality  of  man 
and  nature — Seeing  in  nature  a  capacity  to  influence  man 
emotionally,  and  regarding  man  in  the  concrete  as  the  in- 

finitely various  spirit  that  history  shows,  and  in  the  abstract 
as  that  absolute  being  assumed  by  the  Revolution,  created 
free  and  equal,  from  whose  capacities  the  limitations  of  un- 

natural institutions  were  forever  done  away  by  the  return 

to  liberty.  C'hatcauljriand  (1768-1848)  sought  in  history 
(Cfetiie  dii  cltris/iiiiii.'i/iif)  inspiring  examples  of  the  reality 
and  power  of  those  forces  of  life  which  classicism  had  largely 
ignored  ;  and  in  the  figures  created  imaginatively  out  of  his 
own  experiences  (Rene,  Atala)  he  reproduced  the  boundless 
aspirations,  the  unfettered  license  of  desire,  thought,  and 
will,  which  belong  to  this  revolutionary  conceptiim  of  man. 
Madame  de  Stael  (1766-1817)  drew  from  her  own  experience 
somewhat  similar  figures  (Corinne,  Delphine),  and  performed 
furthermore  the  signal  service  of  opening  to  the  French 
public  of  letters  the  strange  and  stimulating  world  of  Ger- 

man poetry  and  philosophy.  In  Lamartine  (1790-1869)  was 
opened  a  fountain  of  pure  poetic  feeling  of  essentially  lyric 
and  elegiac  quality  that  had  long  been  sealed  in  Prance. 
But  Victor  Hugo  (1803-85)  first  successfully  formulated  the 
principles  of  the  new  movement,  declared  the  total  inade- 

quacy of  the  classical  forms,  and  consciously  founded  a 
.school.  The  early  volumes  of  lyrics  and  dramas  (Odes  et 
Ballades,  1836;  Orientates,  1838;  Cromwell,  1837),  in  which 
he  strove  to  render  the  variety,  color,  and  striking  contrasts 
that  he  found  everywhere  in  life,  he  accompanied  with  pref- 

aces theoretically  defending  his  practice.  He  met  with 
violent  opposition — a  sign  of  the  tenacious  persistence  of 
the  classical  trailition — but  was  supported  by  an  ('ut  husiastic 
band  of  <levoted  followers.  The  jierformance  of  Hernani  in 
1830  has  been  regarded  as  the  critical  moment  of  the  battle 

of  ronuinticism  ;  and  from  that  time  it  was  dominant.  Vic- 
tor Hugo  contimied  througliout  his  long  life  Ui  be  true  to 

the  general  conceptions  of  life  and  art  that  he  defended  in 

the  iirel'aces  of  his  first  volumes.  Of  the  group  of  his  ardent 
supporters  of  1830,  however,  most  were  more  loyal  to  the 

spirit  of  the  romantic  movement  than  to  Hugo's  own  formu- 
lation of  it,  and  soon  turned  away  from  a  style  of  rejiresent- 

ing  life  that  seemed  to  sin  against  reality  by  emphasis  and 

exaggei-ation.  So  Alfred  de  Musset  (1810A57)'.  whose  impulse came  wholly  from  romanticism,  took  after  1830  a  somewhat 
reserved  attitude  toward  the  school  of  Hugo.  His  fervid 
lyrics  are  peculiarly  his  own,  the  expression  of  that  capacity 
for  passionate  and  emotional  experience  which  was  his  great 
gift,  (lauticr  (1811-73)  alcjue  of  the  better  talents  of  the 
first  enthusiasm  remained  devoted  to  Hugo,  though  he  in- 

augurated a  further  develo])mcnt  of  the  poetic  creed  by  a 
s])ecial  emphasis  on  form,  and  became  thus  the  master  of  a 
new  generation  of  poets  of  the  second  empire,  the  Parnas- siens. 

In  prose  the  romantic  spirit,  which  had  drawn  so  much 
of  its  inspiration  from  history,  signalized  itself  by  creating 
a  brilliant  school  of  historians,  Ravnouard  (1761-1836),  Gui- 
zot  (1787-1874),  Augustin  Thierry  (1795-18.56).  Mignet  (1796- 
1884),  Michelet  (1798-1874),  and  many  less  illustrious.  It 
also  showed  kinship  with  history  by  comjielling  almost  all 
fiction  for  the  moment  into  the  historical  form,  and  thus 
starting  the  novel  on  a  new  phase  of  development  which  it 
has  since  mainly  followed.  Of  those  novelists  who  had  con- 

spicuous success  in  the  years  about  1830,  Victor  Hugo,  Alfred 
de  Vigny  (1 797-1  sfj:ii.  Alexandre  Dumas  (1803-70),  Honore 
de  Balzac  (1799-1850).  and  George  Sand  (1804-76),  only  the 
last,  who  was  consumed  by  her  passionate  revolt  against  so- 

ciety, and  absorbed  in  her  attempt  to  apply  the  conceptions 
of  revolutionary  man  to  contemporary  institutions,  failed  at 
least  to  serve  an  apprenticeship  in  the  historical  novel. 

Since  1850  both  poetry  and  prose,  in  harmony  with  the 
growth  of  the  democratic  idea  and  the  changed  conceptions 
which  the  conquests  of  the  physical  sciences  have  produced, 
have  ascribed  an  increasing  value  to  commonplace  persons 

and  events,  and  to  material  things.  The  doctrine  of  "  art 
for  art's  sake  "  of  the  Parnassiens  involves  the  supremacy 
of  the  external,  material  form,  and  the  realistic  tendency  in 
the  novel,  which  has  continued  the  movement  of  romanti- 

cism, has  more  and  more  sought  its  criteria  of  reality  in 
extreme  democratic  and  materialistic  conceptions.  The 
novelists  who  represent  the  successive  phases  of  the  realistic 
novel,  de  Balzac,  Flaubert,  de  Goncourt,  and  Zola,  show 
plainly  how  literature  in  the  latter  half  of  the  centuiT  has 
drawn  its  interpretation  of  life  more  and  more  from  the 
physical  sciences.  The  method  of  impassive  observation  and 
talmlation  of  jjhenomena,  which  has  been  such  a  formidable 
weapon  in  tlie  hands  of  these  sciences,  is  demanded  for  liter- 

ature also.  Its  employment  in  the  fields  of  historical  and 
literary  criticism  by  Renan  and  Taine,  with  more  or  less 
rigor  according  to  the  temperament  of  each,  has  produced 
the  most  conspicuous  examples  of  later  French  criticism. 

Since  1885  a  tendency  is  perceptible  to  demand  of  poetry 

again  a  greater  emotional  and  ideal  content,  and  to'  insist more  strenuously  upon  the  reality  and  value  of  the  moral 
and  spiritual  forces  of  life.  Of  this  the  various  confused 
groups  of  decadents  and  sytnhol isles,  and  the  more  coherent 

movement,  sometimes  called  "  Xeo-C'hristian,"  are  expres- sions. It  seems  doubtful  whether  in  most  cases  this  ten- 
dency rests  u])on  an  intellectual  conviction  of  the  truth  of 

the  conceptions  of  life  sought,  or  on  a  patriotic  belief  that, 
were  they  present,  they  would  be  favorable  to  the  perpetuity 
of  the  national  vigor. 

BiBLioGR.\PHV. — For  all  periods:  Demogeot.  Histoire  de 
la  lifterafiire  franfaise  (Paris,  1851,  frei|uciit  new  editions); 
Gerusez,  Histoire  de  la  litterature  framjaise  (3  vols,,  Paris, 
1853,  frequent  new  editions) ;  D.  Nisard,  Histoire  de  la  lit- 
terature  frnnfaise  (4  vols.,  Paris.  1861):  L.  Petit  de  JuUe- 
ville,  Le  Theatre  en  France  (Paris,  1889) ;  H,  Van  Laun, 
History  of  French  Literature  (3  vols.,  Xew  York,  187(5-77); 
(t.  Saintsbury,  Short  History  of  French  Literature  (Oxford, 
Clarendon  Press,  1883);  Warren,  Primer  of  French  Litera- 

ture (Boston,  1889). 

1000-1500:  C.  Aubertin,  Histoire  de  la  langue  et  de  la 
litterature  franfnises  au  moyen  age  (3  vols..  Paris.  1876);  G. 
Paris,  La  Litteratt/re  fran^aise  an  moyen  age  (Paris,  3d  ed. 
1890) ;  L.  Petit  de  JuUcville,  Les  Comediens  en  France  au 
moyen  age  (Paris,  1884) ;  I^es  Mi/steres  (Paris,  1880). 

1500-1600:  Darmesteterand  Ilatzfcld.  Le  XVP  Steele  en 
France  (Paris,  4th  ed.  1889);  C.  A.  Sainte-Beuve,  Tableau 
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de  la  puesie  frani;aine  au  XVP  Sii'df  (Paris,  3d  ed. 1841). 
1600-1700:  P.  Lothoisson,  Oem'hiclilu  der  franzHsischen 

Literatur  im  17ti>n  Jahrhundert  (4  vols.,  Vienna,  1873-74) ; 
V.  Cnusin,  La  mteiiife  frnm/aiie  au  X  VII"  Sihla  (2  vol.s., 
Paris.  Gth  ed.  1886);  A.  Dupuy,  La  IMerature  franfaixe  au 
X  VII'  Siicle  (Paris,  18!)3). 

1700-1800:  E.  PaKnet,  Ktuih-s  litUraire.s  sur  le  XVIII' 
Siicle  (Paris,  1890) ;  C.  Ijcnient,  La  Comedie  en  France  au 
XVIII"  Siecle  (Paris,  18!)0);  A.  Viiic.t,  Cours  de  litterature 
dn  XVIII''  Siecle  (3  vols.,  Paris,  1853) ;  (1.  Desnoiresterres, 
Voltaire  e.t  la,  societe  franc,ai»e  au  XVIII'  Siecle  (8  vols., 
Paris,  1876);  H.  Hettiii'r,  Gef:chii-hie  der  franzQsischen  Lit- 
eratur  iiii  ISten  Jahrliintdert  (Brnnswick,  18.i6). 

Since  1800:  Gcorg  Hrandcs,  Die  llaupistrmniingen  der 
Litteratur  des  I'.Hi'U  Jaliihiindi'rh  (6  vols..  Berlin.  IH.S(I):  (i. 

Pellissier,  Le  mouvcijiciif  litti'raire  an  XIX'  Sierlc  (Paris, 
1889);  E.  Paguet,  Etudes  litteraires  sur  le  XIX'  Siecle 
(Paris,  1887).  A.  (i.  Cankielu. 

?'reiicli  Lii'k :  post-township  of  Orange  ec,  Ind.  (for  lo- 
patiim  of  county,  sec  map  of  Indiana,  ref.  10-D).  Preneli 
Jjiek  Sjirings  are  some  twelve  in  miinber,  and  are  situated 
in  a  delightful  valley,  9  miles  from  (ieorgia  station  on  the 
Ohio  ami  JMississi|ipi  Railway.  They  have  copious  saline 
sulphur  waters,  which  are  verv  useful  in  a  wide  range  of 

diseases.     Pop.  (1880)  1,701;  (l'8'JO)  1,869. 
Frenfliiiiaii's  ISiiy  :  an  arm  of  the  Atliintic  extending  30 miles  into  Hancock  co..  Me.,  with  a  general  width  of  some 

10  miles.  Mt.  Desert  island  lies  on  the  we.st  side  of  its  en- 
trance, and  Schoodio  Point  on  the  east. 

French  Polish:  a  .solution  of  IJ  lb.  of  shell-lac  in  1  gal. 
of  alcohol,  or  13  oz.  of  shell-lae.  3  oz.  of  elemi,  3  oz.  of  co- 

pal in  1  gal.  of  alcohol. 
Frpiich  Prophets :  Protestant  enthusiasts,  who  arose  in 

Prance,  principally  attei'  the  mifortunate  termination  of 
the  religious  wars  in  the  Cevennes.  (See  Camlsards.) 
They  were  originally  Huguenots,  and  were  for  the  most 
part  honest,  Init  the  sufferings  they  had  endured  imder 
persecution  had  exalted  their  minds  until  they  believed 
themselves  directly  inspired  of  God.  The  earliest  traces  to 
be  found  of  such  enthusiasts  are  in  Dauphiny  and  Vivarais 
as  far  back  as  1688,  but  they  were  few  in  number  until  the 
opening  of  the  eighteenth  century,  when  they  amounted  to 
many  tliousands  of  both  sexes.  They  believed  themselves 
under  the  immediate  influence  of  the  Holy  Ghost,  went 
into  trances,  saw  visicjus,  and  were  by  the  populace  gener- 

ally treated  with  su[ierstitious  awe  and  veneration.  About 
1706  some  of  their  prophets  went  over  into  England  and 
Scotland,  and  rapidly  gained  converts  on  British  soil.  They 
were  even  joined  by  [jeople  of  some  influence.  They  pre- 

dicted the  speedy  establishment  of  the  Messiah's  kingdom, 
and  pretended  to  possess  the  gift  of  tong^ies  and  the  power 
of  working  miracles.  Their  pretensions,  however,  brought 
on  their  overthrow.  They  had  persisted  that  Dr.  Eames, 
one  of  their  number  who  had  died,  could  be  raised  from  the 
dead,  and  failing  in  this  they  speedily  declined  in  influence 
and  numbers.  Tlieir' actions,  liowever,  left  a  stigma  upon 
all  Protestant  refugees  in  Great  Britain.  See  Hughson,  A 
Copious  Account  of  the  French  and  EnfjUsh  Prop/iels,  etc. 
(London,  1814) ;  Smedley,  Hist.  Hef.  Rel.  in  France,  iii., 
253,  seq. 

Frendl  Purple :  a  beautifid  dye  obtained  from  lichens. 
See  Ak(  iiiL. 

French  River:  tlie  outlet  of  Lake  Nipissing;  in  Ontario, 
Canada;  flows  into  (Georgian  Bay,  Lake  Huron;  latitude  of 
mouth,  45  53  N.,  Ion.  81  5  W.  Length,  55  miles.  It  is  a 
swift  stream,  the  lower  course  of  which  looks  as  if  it  were 
cut  artificially  through  the  rocky  walls.  There  are  many 
rapids,  but  the  stream  is  the  channel  of  a  consideralile  fur- 
trade,  forming  part  of  the  route  by  which  such  as  prefer 
the  Ottawa  to  the  St.  Lawrence  may  pass  from  jMontrcal  to 
the  Red  River  of  the  North. — Anoiher  French  river  flows 

into  James's  Bay  through  the  estuary  of  the  Abbitibbe river. 

French  Shore:  the  western  shore  of  Xewfoundland.  on 
which  the  French  have  the  right  to  land  and  cure  fish.  This 
right  was  given  by  the  Treaty  of  Utreclit  (1713).  and  has 
discouraged  settlements  on  this  coast. 

French  Spoliation  Claims:  claims  arising  from  the 
damages  done  to  American  shijis  and  cargoes  by  the  Fn^nch 
prior  to  the  convention  between  the  U.  S.  and  France,  rati- 

fied July  31,   1801.     When   the   U.  S.   urged  these  claims. 

which  it  then  cstimah^l  at  $30,00(1.000,  Prance  retorted 
with  a  counterclaim  many  tim(;s  as  great  for  damages  re- 

sulting from  the  failure  of  the  U.  S.  to  keep  its  treaty  obli- 
gations to  that  power.  The  convention  of  1801  was  a  mu- 

tual surrcindiir  of  these  claims,  the  U.  S.  thus  becoming  re- 
sponsible to  its  citizens  for  their  indemnification.  The  mat- 

ter caine  up  repeatedly  in  Congress,  and  engaged  the  atten- 
tion of  some  of  the  al)lest  statesmen  and  lawyers,  but 

nothing  was  done  till  Jan.  14,  1H.S5,  wln^n  Ihe  "House  of Representatives  passed  a  measure  aulhcjrizing  claimants  to 
apply  by  petition  to  the  court  of  claim.s,  which  was  to  ex- 

amine and  determine  the  amount  and  validity  of  claims 
thus  presented  and  report  the  facts  found  by  it  to  Congress 
for  final  action.  The  bill  was  approved  by  President  Cleve- 

land Jan.  30,  1885. 

French  Sndun  :  See  Suua.v. 

Frenchtown  :  borough  ;  on  Penn.  R.  R. ;  Hunterdon  co., 

N.  J.  (for  Io(^ation  of  county,  see  map  of  Js'ew  Jersey,  ref. 
3-C);  lieautifully  situated  on  tlie  Delaware  river;  33  miles 
N.  W.  of  Trenton.  It  has  4  churches,  a  sash  and  blind  fac- 

tory, 3  chair-factories,  a  sawmill,  a  manufactory  of  regalia, 
and  a  fiouring-mill.  The  principal  maimfacture,  however, 
is  th.at  of  spokbs  and  wheels.  Pop.  (1880)  1,039 ;  (1890)  1,023; 

(18!I5)  1,053.  Editor  of  "  Huxteruon  Independent." 
French  War  in  North  America,  known  also  as  the 

Frencli  and  Indian  War  and  the  Old  French  War:  the 

conflict  between  the  English  and  the  French  in  North  Amer- 
ica 1755-63.  Through  the  able  management  of  the  Marquis 

of  Montcalm  the  influence  of  the  French  was  constantly 
extending  its  sphere  until  their  line  of  forts  in  the  Ohio 
valley,  on  the  Mississippi,  on  Lake  Champlain,  and  in  the 
region  of  the  Great  Lakes  threatened  to  confine  the  Anglo- 
American  colonists  to  the  strip  along  the  Atlantic  coast. 
The  Ohio  valley  was  claimed  by  both  English  and  French, 
neither  of  whom,  however,  had  planted  any  settlements 
there,  though  a  few  Ihiglish  settlers  had  ]ienetrated  into 
the  valley  of  the  Monongahela.  In  the  latter  region  oc- 

curred the  first  im])ortant  engagement.  Here  Gen.  Brad- 
dock,  in  command  of  a  body  of  English  and  colonial  troops, 
was  defeated  and  killed  in  1755  by  a  comliined  force  of 
French  and  Indians,  the  latter  having  been  won  to  the 

French  side  in  the  war  by  Blontcalm's  shrewd  policy.  In 
the  following  year  England  definitely  ranged  herself  with 
the  enemies  of  Prance  by  her  alliance  with  Prn.ssia.  and 

then  followed  the  Seven  Years'  War  ((/.  v.).  of  whicli  the 
war  in  America  became  a  part.  In  1756  and  1757  Jlont- 
calm  was  successful,  gaining  possession  of  many  important 
strategic  points,  but  with  the  accession  to  power  of  the 
elder  Pitt  in  England  the  character  of  the  war  changed. 
Fort  Diuiuesne  fell  into  the  hands  of  the  English,  who  de- 

stroyed Fort  Frontenac,  on  Lake  Ontario,  and  possessed 
themselves  of  Fort  Niagara,  Crown  Point,  and  Ticonderoga, 
driving  the  French  into  Canada.  The  concpiest  of  Canada 
was  next  attempted.  Maj.-Gen.  Wolfe  (q.  r.)  commanded 
the  expedition  against  Quebec,  which  resulted  in  the  sur- 

render of  the  city  in  17.59,  and  in  the  following  year  the 
English  were  in  lull  possession  of  Canada,  which  was  for- 

mally ceded  to  England  by  the  Peace  of  Paris  in  1763. 
France,  having  sold  Louisiana  to  Spain  in  1763,  ceased  to 
have  a  share  in  the  colonial  interests  of  North  America. 

P.  M.  Colby. 

Frenean.  free'no',  Philip  :  poet ;  b.  of  Huguenot  ancestry 
in  New  York,  Jan.  3,  1753;  graduated  at  Princeton,  N.  J., 
in  1771,  and  while  there  was  the  associate  of  James  Madison. 

He  went  upon  several  mercantile  voyages  to  the  West  Ind- 
ies, in  one  of  which  he  was  taken  prisoner  by  the  British,  and 

suffered  much  during  his  consequent  imprisonment,  as  related 
in  his  poem  The  British  Priso7i-ship  (1781).  During  the 
Revolution  he  produced  much  prose  and  verse,  chiefly  of  a 
burlesque  character,  which  afforded  a  very  efliective  support 
to  the  iiatriotic  cause.  He  was  editor  of  the  Daili/  Adver- 

tiser. New  York,  1791,  and  of  the  Xational  Gazette oi  Phila- 
deli)hia,  17!tl-93.  and  translating  clerk  for  i\Ir.  Jefferson, 

then  Secretary  of  State.  Freneau  was  a  violent  Anti-Fed- eralist ;  edited  in  1795  the  Jersey  Chronicle,  and  in  1797  the 
Time  Piece.  New  York,  after  which  he  again  became  a  ship- 

master. He  published  four  volumes  of  ])oetry  and  several 
collections  of  letters  and  miscellanies.  D.  near  Freehold, 

N.  J.,  Dec.  18,  1833.  Some  of  his  poems  have  very  consider- 
alile inerit.  Revised  by  H.  A.  Beers. 

Frenta'ni :  an  ancient  race  of  Central  Italy,  Saranite  in 
blood,  but  not  in  name,  for  they  were  the  allies  of  Rome  in 
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the  Sainnitc  wars;  lived  in  a  fcrlilc  liillv  roifioii  bounded  K. 
by  tlie  Adi-ialic  and  S.  by  the  river  fiferiius.  Long  the 
allies  of  Rome,  they  joined  (i).  i'.  !»())  in  the  Social  war,  and 
probably  were  enfranchised  with  the  other  Italians. 

FrOre,  friir,  CirABLKS  Theodore:  genre  and  landscape 
painter;  b.  in  Paris,  .June  24,  1815.  Pupil  of  J.  Cogniet  and 
Roqueiilan ;  brot  her  of  P.  fidouard  Krere;  second-class  medal. 
Salon,  184H,  and  medal.  Salon,  1H6.5.  His  pictures  generally 
depict  Oriental  subjects.  Arab  Cararansary  Beafiiiy.  Nancy 

Museum.  W.  A.  ('. 
Frere,  freer.  Sir  Henry  Bartle  Edward,  K.  C.  B.,  G.  C. 

S.  I.,  D.  C.  L. :  diplomatist ;  b.  Mar.  29. 1815  ;  educated  at  l.he 
India  College,  llaileyburv;  entcri'd  the  Bengal  civil  service 

1833;  became  liritis'li  resident  in  Scinde  1856;  served  with 
distinction  during  the  Indian  mutiny ;  was  governor  of  Bom- 

bay 1863-67;  sworn  a  member  of  the  privy  council  1873; 
president  of  the  Royal  Geographical  Society  1873-74 ;  nego- 

tiated the  treaty  of  1873  with  Zanzibar;  governor  of  Cape 
Colony  1877-80,  during  Kaffir  and  Zulu  wars.  1).  at  Wim- 

bledon, May  2!),  1884. 
Frere,  .Iohn  Hookuam:  diplomatist  and  author;  1).  in 

London,  May  21,  176it;  educnteil  at  Eton  and  Caius  Col- 

lege, Cambridge,  where  lie  took  his  master'.s  degree  in  17!)5; 
at  ouce  entered  the  Foreign  Office ;  was  in  Parliament  1796- 
1802;  Under-Secretary  of  State  for  Foreign  Affairs  1799; 
became  envoy  to  Portugal  1800;  envoy  to  Spain  1802-04; 
privy  councilor  1804;  minister  to  .S|)ain  1808-09:  married 
the  Countess  of  Krroll  1812;  removed  to  Malta  1S21.  I), 
at  the  Pieta,  iMalta.  Jan.  7,  1846.  He  was  a  poet  of  much 
merit,  and  one  of  the  founders  of  the  Quarterly  Review ;  au- 

thor of  King  Arthur  and  Ids  Round  Table  (1817,  under  the 

pseudonym  of  "Whistlecraft");  published  Translations  of 
Several  Plays  of  Aristophanes  (1840).  one  of  the  best  transla- 

tions of  a  classical  author  in  the  English  language :  Theognis 
Restitufus  (1842);  and  other  writings.  See  his  Works,  with 
memoir  (1874).  Revised  by  A.  Gudemax. 

Frere,  friir,  Pierre  Edouard:  genre-painter;  b.  in  Paris, 
Jan.  10,  1819.  Pupil  of  Paul  Delaroche;  third-class  medals, 
Salon,  1852,  and  Paris  Exposition,  1855;  second-class.  Salon, 
1852;  Legion  of  Honor  1855.  His  pictures  are  somewhat 
anecdotal  in  sentiment,  but  are  well  painted.  He  had  many 
pupils  and  followers  at  his  home  in  ficouen,  and  his  works 
are  popular  on  both  sides  of  the  Atlantic.  Three  ]5ietures 
are  in  the  collection  of  W.  T.  Walters,  Baltimore :  Exercise 
is  in  the  collection  of  J.  J.  Astor,  Xew  York  city.  D.  at 
Ecouen,  France,  May  28,  1886.  W.  A.  C. 

Frere-Orban, -or'ba'aiV,  Hubert  Joseph  Walther  :  Bel- 
gian statesman ;  Ij.  in  Liege.  Apr.  24.  1812;  admitted  to  the 

bar  1832.  He  was  a  liberal  member  of  the  lower  house 
1847;  Minister  of  Public  Works  1847,  and  in  the  same  year 
Minister  of  Finance  ;  began  the  reform  of  the  corn-laws  in 
Belgium  before  Sir  Robert  Peel  completed  that  reform  in 
England  ;  was  for  the  second  time  Minister  of  Finance  1848- 
52,  and  again  1861-68 ;  head  of  the  cabinet,  with  the  port- 

folio of  Foreign  Affairs,  1878-84.  His  administrations  were 
noted  for  the  increase  of  state  income,  the  erection  of  great 
public  buildings,  reform  of  the  school  system,  etc.  He  was 

a  leader  of  the  liberals.     D.  in  Brussels,'Jan.  2,  1896. 
Frericlis,  fril'richs,  Friedrich  Theodob,  M.  D.  :  physi- 

cian ;  b.  at  Aurich,  Hanover.  Mar.  24,  1819 ;  graduated  at 
Gottingen  and  studied  at  the  leading  European  capitals; 
became  an  exceedingly  po])ular  medical  lecturer  at  Gottin- 

gen ;  went  in  1851  to  Kiel  and  assumed  charge  of  the  hos- 
pital ;  became  in  1852  Professor  of  Pathology  and  Therapeu- 

tics at  Breslau  and  director  of  the  School  of  Clinical  Medi- 
cine. He  afterward  removed  to  Berlin.  His  most  valuable 

work  is  a  Praiiical  Treatise  on  Diseases  of  the  Liver,  which 
has  been  translated  into  English  and  French.  1).  Mar.  14, 
1885. 

Frfiron,  fra'rSiV,  ilLiE  Catherine:  author;  b.  at  Quim- 
per,  France,  in  1718;  was  educated  at  the  College  Louis-le- 
Grand,  Paris  ;  left  the  Jesuits,  among  whom  he  was  a  pro- 

fessor, in  1739,  for  some  unknown  cause,  but  still  wore  the 
garb  of  a  cleric.  Disappointed  of  a  benefice,  he  entered 
upon  the  lite  of  a  journalist.      His  periodical,  Lettres  de 
Mine,  la  Comtesse  ile   (1746-49),  was  suppressed,  and 
soon  reappeared  as  Lettres  .vir  cpielques  ecrits  du  temps 
(1749-54).  His  Anniie  LiUeraire  (1754-76)  was  finally  sup- 

pressed by  his  enemies,  and  he  died  of  chagrin  Mar.  10,  1776. 
He  is  remembered  for  liis  lifelong  hostility  to  Voltaire  and 
the  Eneyclopedistes,  who  fully  returned  his  hatred  ;  for  his 
zealous  championship  of  ecclesiastical  and  monarchical  ideas ; 

an<l  as  one  of  the  founders  of  journalistic  criticism.  His 
works  are  mostly  criticisms,  poems,  translations,  and  jiapers 
on  subjects  of  no  permanent  interest ;  author  of  l/istoire 

de  Marie  Stuart  (1742)  and  Histoire  de  Vempire  d'Alle- 
inagne  (1771). — His  son,  Louis  Staxislas  (176.5-1802),  is  re- 
meinbered  as  a  bhjodlhirsty  Jacobin,  who  became  an  erjually 
cruel  reactionist.  He  ]i\ilj|ished  in  1796  Memo/ rex hisluriques 
sur  la  reaction  royale  el  sur  Its  maltieurs  da  Midi. 

Fresco,  or  Freseo-painting  [fresco  is  from  Ital.  fresco, 
adj.,  fresh,  cool,  from  O.  II.  Germ.  *fre.se.  frisc(>  Mod.  Germ. 
frisch,  fresh)  :  O.  Eng.  fersc,  fresc  >  Eng.  fresh] :    a  term 
somewhat  vaguely  applied  to  different  methods  of   mural 
decoration  in  colors  or  in  chiaroscuro,  but  which,  strictly 
speaking,   lielongs  only  to   paintings  executed   on  fresh  or 
moistened   |ilaster.      In  the  so-called  buon  fresco,  or  true 
fresco,  mineral  colors,  mixed  with  water  or  lime-water,  are 
a|)plied  directly  to  the  smooth  wet  face  of  good  lime  mor- 

tar— the  last  very  thin  layer,  called  the  intonaco,  being  of  a 
|iarticularly   fine  quality — in  which  case   a  new   chemical 
combination  takes  place,  and  a  crystalline  surface  aImo.st 
impervious  to  moisture  is  formed.     The  practice  of  stain- 

ing walls  with  colors  in  this  way  may  be  traced  even  to 
Egypt   and  (ireece,  but  it  is  somewhat  doubtful  whether  it 
was  ever  afiplied  to  works  of  high  art  till  toward  the  end 
of  the  fourteenth  century.     The  earliest  specimens  of  6«o?i 

fresco  arc  probably  those  of  Pietro  d'Orvieto  (continued  by Benozzo  Gozzoli)  in  the  Campo  Santo  at  Pisa,   although 
Piirster  credits  the  evidence  that  Altichiero   and   Avanzo 
had  employed  this  process  earlier  at   Padua.      Albert   Ilg, 
in  the  notes  to  his  translation  of  Cennini,   declares  that 
buon  fresco  was  practiced  even  in  the  Roman  period,  and 
has  been  practiced   occasionally  ever   since ;   that   it   was 
known  in  Byzantium  ;  and  that  the  art  has  been  handed 
down  traditionally  in  the  convents  of  Mt.  Athos.     However 
this  may  be,  the  works  of  Giotto  and  his  contemporaries, 

though  "always  spoken  of  as  frescoes,  were  not  executed  in this  way.     The  usual  method  of  painting  on  plastered  walls, 
in  his  time,  was  to  allow  the  plaster  to  dry  thoroughly  and 
then  to  rewet  such  portions  of  it  as  the  artist  could  cover 
with  color  at  a  single  sitting.     This  is  called  by  later  Ital- 

ians fresco  secco,  or  dry  fresco.     Many  suppose  that  the  old 
Roman  frescoes  were  generally  executed  in  this  way,  but 
there  is  much  difference  of  opiinion  on  the  subject.     Some 
of  them  are  certainly  in  tempera,  and  others  in  encaustic. 
(For  further  information  as  to  the    methods  employed   in 
producing  the  frescoes  of  Pompeii  and  Herculaneum,  and 
for  interesting  chemical  experiments  upon  these  frescoes, 

see   Overbeck's  Pompeii   (second  revised  ed.,  1866),  vol.  i., 
eh.  iii.)     After  the  beginning  of  the  fifteenth  century  buoti 
fresco,  or  painting  on  undried  plaster,  became  the  favorite 
art  of  the  greatest   Italian   masters,  ana  JIasaccio,  Man- 
tegna,  Deraonias,   Ghirlandajo,    F^-ancia,  Perugino,  Luini, 
Fra  Bartolommeo,  Raphael,  Michaelangelo,  and  Correggio 

all  gloried  in  it  and  became  glorious  through  it.     The  swift- 
ness of  execution  required  by  the  rapid  drying  of  the  mor- 
tar, the  impossibility  of  correcting  a  mistake  without  re- 

moving a  portion  of  the  plaster,  the  vast  spaces  to  be  filled, 
at  once  demanded  and  permitted  the  exercise  of  the  high- 

est artistic  faculties ;  and  Michaelangelo  went  so  far  as  to 
declare  oil-painting  to  be  work  for  only  women  and  chil- 

dren.    One  obvious  advantage  of  fresco  over  oil  painting  is 
that  from  the  absence  of   all  gloss  of  surface  the  picture 
may  be  seen  equally  well  from  every  point  of  view  ;  another 
is  its  greater  durability  under  the  same  exposure.     The  sub- 

ject to  be  represented  on  the  wall  was  first  drawn  and  shaded 
on  paper  backed  with  cloth ;  this  cartoon,  as  it  was  called, 
or  a  tracing  from  a  portion  of  it,  was  then  applied  to  the 
wall,  the  outlines  were  carefully  pricked  through  into  the 
wet  plaster  and  a  fine  black  powder  being  blown  or  sifted 
into  the  perforated  lines,  a  distinct  drawing  was  left  behind. 
Old  cartoons  pierced  in  this  way  are  still  extant,  and  the 
black  dots  can  be  detected  in  the  outlines  of  many  a  beau- 
tifiJ  i)ld    fresco.      Careful  inspection  will  also  frequently 
show  where  the  work  of  one  day  is  joined  to  that  of  an- 

other, for  the  mason  was  obliged  to  lay  the  plaster  from 
day  to  (liiy  as  tlie  artist  covered  it.     A  large  prmiortion  of 
the  finest  [lictures  in  Italy  are  frescoes.    Those  of  Giotto  may 
perluqjs  be  best  studied  at  Assisi  and  Padua — those  of  Fra 
Angelico  at  Florence  and  Orvieto.     The  SS.  Annunziata  at 

Florence  possesses  some  of  Andrea  del  Sarto"s  best  fres- coes— the  exquisite   Madonna   del   .Sacco   and   a   series  of 
scenes  from  the  life  of  Philippo  Benizzi.     The  Camera  of 

San  Paolo  at  Parma  contains  surpassingly  beautiful  fi'es- 
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coes  by  Corri'^o'"-  ""t  t"  ̂ pi'ak  nf  llic  diniics  nf  San  (iio- 
vanni  and  of  tlir  iMthuili'al,  (Hicc  miracles  nf  tliis  ai'l  by 
the  saiiK'  hand,  but  now  wcU-niK'h  riiiui-Ml  by  rain  and  damp- 

ness. The  Sistine  Cliapel  at  Rome  isconsichTcd  liy  many  as 

Michaelangelo's  crowning  work,  and  the  Slanz(>  of  liaphael. 
also  in  the  Vatican,  are  counted  among  llie  nolilcst  ell'orts  of that  splendid  genius. 

The  objection  against  frescoes,  that  they  are  not  movable, 
is  a  serious  one,  but-  where  time  can  be  allowed  for  the  tedi- 

ous process  they  may  be  ti'ansferred  from  the  wall  to  cloth, 
much  in  the  same  way  as  oil-pictures  are  removed  from  wood 
or  from  one  canvas  to  another.  Small  frescoes  in  exposed 
places  are  frequently  sawed  out  of  the  wall  with  a  siitiieient 
thickness  of  the  plaster  to  keep  them  from  falling  in  pieces, 
and  so  preserved.  This  art,  though  so  eminently  suited  to 
brilliant  architectural  decoration,  ileclineil  after  the  age  of 
the  great  masters,  and  the  only  modern  Italian  painters  who 
have  acquired  even  a  moderate  reputation  for  fresco  are 

Benvenuti,  Appiani,  and  (!ammuccini.  (See  Kugler's  Hand- 
book of  Paiiifinr/.)  In  Germany,  however, /resco  secco  has 

been  revived  in  a  novel  form  through  the  invention,  by  Prof, 
von  Fuchs,  of  a  solution  of  silica  called  water-glass.  Re- 

peated applications  of  this  solution  are  made  to  the  surface 
of  the  best  well-dried  common  mortar,  after  which  it  is  again 
allowed  to  dry  thoroughly.  The  whole  surface  is  then  rubbed 
and  polished  ;  after  this  it  is  twice  rewashed  with  the  water- 
glass,  and  once  more  left  to  dry  completely.  Mineral  colors, 

prepared  in  watei-,  are  then  ajjijlied  for  the  dee<.u'ation,  and 
the  artist  can  correct  or  change  as  freely  as  if  working  in 
oils  and  on  canvas.  When  the  whole  is  finished  the  entire 
surface  is  carefully  sprinkled  over  with  the  solution,  after 
which  the  painting  is  believed  to  be  secure  against  atmos- 

pheric influences.  This  kind  of  fresco  is  called  stereochrume, 
and  may  be  seen  in  its  highest  perfection  in  Munich  and 
Berlin,  where  Kaulhach,  Overbeck,  Cornelius,  Sehnorr,  and 
other  great  German  artists  have  exerted  their  best  powers. 
Attempts  at  fresco-painting  in  Great  Britain  and  the  U.  S. 
(as,  for  example,  in  the  Parliament  House  in  London  and  the 
Capitol  at  Washington)  have  been  less  successfid ;  the  same 
must  be  said  of  recent  mural  painting  in  France.  See 

Overbeck's  Pomjieii  (Leipzig,  1866) ;  also  translations  by Albert  Ilg,  of  Genu  inn  Cennini  and  He.raclius.  Nos.  1  and  4 
in  the  series;  Qitellvnschrif ten  fiir  Kun!<f(/eschichte (Viuium, 
1871-73) ;  also  Frederic  Crowninshield,  Mural  Fainting  (Bos- 

ton, 1887). 

Freseiiiiis,  fra-zil'ni-oos,  Karl  Remigius  :  chemist :  b.  at 
Frankfort-on-the-Main,  Dec.  28,  1818  ;  studied  at  Bonii  and 

Giessen,  and  became  Liebig's  assistant ;  entered  in  1845 
upon  a  chemical  professorship  at  Wiesbaden  ;  founded  the 
Zeitschrift  fur  analytische  Chemie  in  1862  at  Brunswick  ; 
author  of  Anleitung  zur  qualitativen  Analyse  (1841)  and 
Anleitung  zur  quanfitaivn  Analyse  (1846),  Ijoth  works  of 
great  value,  besides  treatises  on  the  various  German  min- 

eral waters,  etc.  His  principal  works  are  translated  into 
many  European  languages,  and  have  gone  through  many 
editions  in  Germany.     D.  in  Wiesbaden,  June  11.  181)7. 

Fresnel,  fra'nel',  Augustin  .Jean,  F,  R.  S.  :  i)hysicist  and 
inventor;  b,  at  Broglie,  Eure,  France,  May  10,  1788;  was 
educated  at  Caen  and  at  the  Ecole  Polytechuique  and  the 
Beole  des  Pouts  et  Chaussees,  Paris.  He  was  a  Govern- 

ment engineer  for  eight  years  in  the  Vendee,  and  as  a  pro- 
nounced royalist  was  placed,  during  the  Hundred  Days, 

under  the  surveillance  of  the  police.  He  returned  in  1815 
to  Paris,  and  his  researches  on  the  aberration,  dilTraction, 
and  polarization  of  light  at  once  placed  him  in  the  front 
rank  of  physicists.  In  181'j  he  was  appointed,  with  Arago 
and  Mathieu,  as  one  of  the  lighthouse  commissioners  of 
France  ;  in  the  same  year  he  gained  the  prize  of  the  Acad- 

emy of  Sciences  for  a  memoir  on  the  diffraction  of  light — a 
work  which  was  cro^-ned  in  1819.  In  1833  he  was  unani- 

mously chosen  to  the  Academy.  In  1824  he  was  made  secre- 
tary of  the  lighthouse  commission,  and  in  the  same  year  his 

health,  always  feeble,  gave  way  and  he  never  again  was  able 

to  work.  J),  at  Ville  d'Avray,  near  Paris,  July  14,  1837, and  on  his  deathljeil  received  the  Rumford  medal  of  the 
Royal  Society,  London. 

Fresnel's  great  life-work  was  compressed  into  five  years 
(1819-34).  That  work,  for  which  commerce,  and  indeed  the 
whole  human  race,  owes  him  a  debt  of  gratitude,  was  the 
perfecting  of  the  dioptric  system  of  illumination  for  light- 

houses. His  system  has  received  comparatively  few  improve- 
ments, and  is  almost  universally  employed  in  lighthouses. 

See  Lighthouse  llluminatiun  under  Lighthouse. 

Fresillllo:  a  city  of  tlie  state  of  Zucatecas,  Mexico:  on 
the  Mexican  Central  Kailroad;  30  miles  X.  X.  W.  of  Zacate- 
cas  city  (sec  map  of  Mexico,  ref.  5-F).  It  is  in  a  vallcv  sur- 
roundeil  by  rugged  hills,  in  which  are  located  some  of  the 
ric'hest  silv<-r  mines  of  .Alexi,;,,.  Tlie  city  is  well  laid  out  and substaritjally  built,  but  with  littl.^  atlemi.t  at  architectural 
display.  Fresnillo  owes  its  existence  to  the  mines  wliieh 
were  discovered  by  Francisco  Ibarra  in  1554.  I'op  (isyyi 

'^^fi^^-  H.  H.  S. Fro.s'iio:  city;  cajntal  of  Fresno  co.,  Cal.  (for  location of  county,  see  map  of  California,  ref.  !)-E) ;  situated  on  the Southern  Pacific  Railway;  206  miles  S.  E.  of  San  Francisco. 
It  is  the  center  of  an  agricultural  district  chiefly  engaged  in 

she^^Ii-raising.  fruit-growing,  and  the  ijrorlnct'ion  "of  wine and  raisins.  It  ships  large  quantities  of  wheat  and  raisins, 
and  has  a  street  railway,  gas  and  electric  lights,  and  an  ex- 

cellent system  of  water-works  and  sewers.  Pop  (1880) 
1,112  ;  (18!U))  10.818.  EniTOR  ok  "  Expositor." 

Frpuiid,  froint,  Herma.vn  Ernst  :  Danish  sculptor  •  b near  Bremen,  Oct.  15,  1786.  In  1793  he  was  sent  to  a  rela- 
tive in  Copenhagen  to  continue  liis  apprenticeship  as  a blacksmith.  In  the  meantime  he  gave  his  attention  to 

drawing  and  modeling,  and  in  1805  he  entered  the  Art 
Academy,  where  he  won  four  medals,  and  with  the  large gold  medal  he  also  received  the  usual  allowance  for  a  sev- 

eral years'  residence  abroad.  Before  starting  for  Rome  in 1817  he  exhibited  a  life-size  statue  of  Eurydiee.  In  Rome 
where  he  enjoyed  the  friendship  of  Thorwaldsen,  he  pro- 

duced a  statue  of  the  evangelist  Luke  and  a  Mercury.  In 
1831  a  literary  society  in  Copenhagen  published  an  appeal 
to  Danish  sculptors  requesting  them  to  render  Scandinavian 
subjects,  and  rewards  were  offered  for  the  be.st  productions 
Freund  exhibited  a  relief  of  Miiner  and  Balder  Consulting 
the  Norns  and  some  drawings  of  an  Odin,  and  took  the 
premiums.  From  that  time  he  devoted  himself  with  all 
his  energy  to  Scandinavian  mythology,  and  in  1827  he  pro- 

duced the  celebrated  Ragnarok  frieze' for  the  Christiansborg Palace.  This  frieze  was  iiartially  destroyed  by  the  great 
fire  of  1884.  but  has  since  been  restored  by  the'  Norwegian 
sculptor  Stefan  Sinding.  D.  .Tune 30, 1840.  'There  is  a  splen- did illustrated  biography  of  Freund,  written  bv  his  son  Vic- 

tor, and  edited  by  II.  B.  Baumann  ((.'oiienha'gen,  1883).— Freund's  nephew,  Georg  Christian  Freund,  b.  in  Altona, Feb.  7, 1821,  is  a  Danish  sculptor  of  rank,  possessing  a  special 
talent  for  representing  women  and  children.  His  Little 
Girl  Feeding  a  Cat  has  often  been  reproduced,  and  is  de- 

servedly iiojiular.  Rasmus  B.  Anderson. 
Freund,  Wilhei.m.  Pli.  D. :  lexicographer :  b.  of  Jewish 

parents  at  Kempen,  Prussia,  Jan.  27,  1806  ;  studied  at  Bres- 
lau  and  Berlin  ;  has  been  an  instructor  in  Brcslau,  Berlin, 
Hirschberg,  London,  and  Gleiwitz ;  author  of  Worterbuch 
der  lateinisehen  Sprache  (4  vols.,  1834-45),  the  basis  of  An- 

drews's, William  Smith's,  and  Harpers's  Latin  dictionaries and  of  the  larger  work  of  Riddle  and  White  ;  also  author  of 
two  sinaller  Latin  dictionaries ;  issued,  under  the  title 
Freund's  Schuler-Bibliothek,  a  series  of  annotations  to  the 
Greek  and  Latin  authors  usually  read  in  the  German  gym- nasia. 

Frey.  fri,  or  Freyr,  frir :  in  Scandinavian  mythology, 
the  brother  of  Preya  and  the  sou  of  Njord.  He  is  beloved 
of  all  gods  and  men,  and  is  himself  the  god  of  pleasure  and 
f ruitfulness.  To  him  Loki  gave  the  ship  Skidbladnir,  which 
always  had  a  fair  wind,  and  which,  thougli  capacious  enough 
tor  all  the  gods,  could  be  folded  up  and  carried  in  the 
pocket.  He  also  gave  him  the  swift,  golden-bristled  boar 
(jullinbursti,  which  could  traverse  air,  sea,  or  land.  He  is 
the  husband  of  Gerda,  the  beautiful  daughter  of  the  giant 
Gyinir,  for  whose  love  he  forfeited  his  good  sword,  which 
the  gods  sorely  needed  for  their  defense.  He  was  especially 
worshiped  in  ancient  Sweden.  See  Scandinavian  Mythol- 
ogy. 

Freya.  fri'a,  or  Frey'ia  (the  beloved):  the  Scandinavian 
Venus,  called  also  Vauadis,  daughter  of  Njord,  the  air-god, 
and  wife  of  the  god  Odur,  for  whom  she  perpetually  weeps 

tears  of  gold.  Half  the  heroes  who  die  in  battle  be'long  to her,  doubtless  because  of  old  the  passion  of  love  was  so 
fruitful  a  cause  of  wars.  Friday  (dies  Veneris)  is  Freyas 

day,  or,  as  others  say,  Frigga's  day.     See  Frioq. 

Freyciiiet,  fra'sire  na',  Charles  Louis  de  Saulces,  de : 
civil  engineer,  inspector-general  of  mines,  member  of  the 
Institute,  Minister  of  War  of  France:  b.  at  Foix,  France, 
Xov.  14,  1828  ;  educated  at  the  Polytechnic  School  and  the 
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School  of  Mines;  in  1852  I'nKiin'i'''  of  iiiiiics  of  Monl-dc- 

Marsaii,  at  Cliartres  in  IHSJ,  I5onli-aiix  in  IH.W.  In  the  lat- 

ter year  he  was  made  general  iiianaf^er  of  the  Southern  sys- 
tem of  railways.  He  iield  this  ]iosition  five  years,  during 

which  time  he" gave  to  the  service  an  organization  which  was imitated  by  all  the  other  railways  of  France.  From  1803  to 
1870  he  was  sent  on  several  scientific  missions,  and  ])resented 

many  memoirs  to  the  Academy,  including  one  upon  the  la- 
bor of  women  and  children  in  factories  in  Great  Hritain.  In 

1870  he  was  member  of  the  council  of  Tarn-et-Garonne,  anil 
later  chief  of  the  military  cabinet  of  Gambetta  at  Tonrs.  In 

1876  elected  senator,  and  in  1877  made  Minister  of  I'ublic 
Works.  This  position  he  retained  until  187!),  and  Ihi^ti  be- 

came Minister  of  Foreign  Alfaiis  and  president  of  the  coun- 
cil, a  position  which  lie  resigned  in  1880.  Two  years  later 

he  was  again  Minister  of  Foreign  Affairs  and  president  of 
the  council,  and  has  been  in  the  cabinet  almost  continuously 
since  that  time.  lie  was  made  chief  engineer  of  mines  in 
1875,  and  inspector-general  in  188:1  Officer  of  the  Legion  of 
Honor  since  1870.  lie  was  made  member  lihre  of  the  Acad- 

emy of  Sciences  in  1882.  I'pon  tlie  ileatli  of  Bussy  he  was  in- vited to  becoriu'  a  candidate  for  the  vacancy  in  the  Institute. 

Nearly  all  the  other  candidates  withdrew,  and  he  was  elected 
in  18!t0  and  received  in  18!)1.  He  has  written  La  Guerre  en 

Province  pendant  la  Siege  d<>.  Paris  (Paris,  1871),  Principes 
de  Vassainissemenl  de.s  Villes  (1870),  etc.  W.  R.  11. 

Freytaff,  fri'ta/ih,  Gust.w,  Ph.D.:  author:  b.  at  Kreuz- berg,  Prussian  Silesia,  July  13,  1816;  studied  at  Berlin  and 
Breslau;  produced  succes.sful  plays,  tales,  and  poems;  was 
editor  of  the  Leipzig  Grenzboten\lS4H-70);  held  for  some 
years  a  court  position  at  Gotha ;  and  from  1879  lived  in 
Wiesbaden.  D.  there  April  30,  1895.  Of  his  numerous 
works,  the  best  known  in  the  U.  S.  are  Die  Joitrnalisten 
(1853);  Still  inid  Haben  (Debit  and  Credit;  1855,37th  ed. 
1891), of  which  there  are  several  English  translations ;  Bilder 
aiis  der  deuischen  Vergangenheit  (1859-67,  18th  ed.  1891); 
and  Die  Verlorene  Ilnndxchrift  (1804,  20th  ed.  1891),  trans- 

lated by  Mrs.  Malcolm  under  the  title  The  Last  Manuscript 
(3  vols.,  London,  1865):  Die  Ahnen  (1872-80,  6  vols.);  Ge- 
satnmelte  Werke  (1886-88,  22  vols.). 
Friar  [earlier  frier  <  M.  Eng.  frere.  from  0.  Fr.  frere  > 

¥i:  frere  <  Lat. /ra/fi/-,  brother] : "a  member  of  a  monastic brotherhood,  especially  one  who  belongs  to  one  of  the  mendi- 
cant orders — the  Franciscans,  Augustinians,  Carmelites,  and 

Dominicans.  The  Dominicans  were  called  Black  Friars, 
from  their  garments,  and  also  Preaching  Friars.  The 
Franciscan.*  were  Grag  Friars ;  the  Carmelites  at  one  time 
were  called  Barred  Filars,  from  their  striped  robes,  but  in 
later  times  they  were  calle<l  White  Friars.  Monks  not 
priests  are  called  friars  in  Ireland,  of  whatever  order ;  but 

after  taking  priests'  orders  they  lose  this  distinctive  name. The  Franciscans  are  called  Friars  Minor,  and  there  is  a 
small  order  called  Friars  Minims.  (See  Minims.)  Crutched 
Friars  were  canons  regular  of  the  Holy  Cross. 

Friar-bird :  a  local  name  given  to  an  Australian  bird 
{Tropidorhynchus  corniculatus)  on  account  of  its  bare  head 
and  neck.  Known  also  as  the  monk,  leather-head,  poor  sol- 

dier, and  four  o'clock.  F.  A.  L. 
Frias,  TomAs  :  statesman ;  b.  in  Potosi,  Bolivia,  Jan.  14, 

1805.  He  entered  political  life  in  1828,  held  various  important 
diplomatic  positions,  and  was  Secretary  of  State  under  Ve- 
lasco  (1840).  Jose  Ballivian  (1841-46),  Linares  (1858-60),  and 
Morales  (1871).  After  the  assassination  of  Morales  (Nov.  25, 
1872)  he  was  president  ad  interim  until  the  accession  of 
Adolfo  Ballivian  in  May,  1873,  when  he  was  made  vice- 
president.  By  the  death  of  Ballivian,  Feb.  14,  1874,  Frias 
became  president,  holding  the  office  until  1877.  His  admin- 

istration was  peaceful  and  progressive.  In  1879  he  was 
minister  to  France.  Frias  was  one  of  the  greatest  states- 

men his  country  has  produced,  and  he  has  been  called  the 
Bolivian  Washington.     D.  in  La  Paz,  Aug.,  1884. 

Herbert  H.  Smith. 

Frich,  frich,  Joachim  Gtldenkrantz  :  Norwegian  painter; 
b.  in  Bergen,  July  24,  1810.  In  1850  he  produced  six 
paintings  for  Oscarshal  in  Christiania,  and  at  the  National 
Gallery  he  is  represented  by  several  Norwegian  landscapes. 
He  was  a  pupil  of  the  Norwegian  Dahl  and  the  German 
Rottniann.     D.  in  Christiania,  Jan.  29,  1858.         R.  B.  A. 

Frick«,  GusTAv  Adolk,  D.  D.  :  Lutheran  theologian ;  b. 
at  Leipzig,  Aug.  23,  1823;  became  extraordinary  Professor 
of  Theology  thi're  1H49;  ordinary  professor  at  Kiel  1851,  at 
Leipzig  1867,  where  he  still  lectures. 

Friction  [via  Fr.  from  Lat.  fric'tio,  rubbing,  deriv.  of 
fricare,  fric'tum,  rub] :  that  force,  always  acting  as  a  re- sistance, which  is  experienced  when  it  is  attemjited  to  move 
one  body  upon  another  which  is  pressed  into  close  contact 
with  it.*  Friction  is  generally  supposed  to  be  due  to  the 
interlcjcking  of  the  asperities  of  the  two  surfaces,  and  to 
abrasion  by  tearing  them  off.  Friction  is  of  two  kinds — 
sliding  friction,  which  is  encountered  when  one  body  is 
forced  to  slidii  upon  another;  and  rolling  friction,  which  is 
that  resistance  which  is  met  with  when  it  is  attempted  to 
caus(i  one  body  tcj  roll  upon  another.  The  friction  of  a  sled 
u])on  the  ground  or  of  a  sleigh  u])on  snow  illustrates  the 
first  kind.  The  resistance  of  a  carriage  or  of  a  railroad 
train  consists  principally  of  the  rolling  friction  of  the  wheels 
upon  the  roa<l  or  ujxm  the  track,  and  of  the  sliding  friction 
of  tli(!  wheels  with  their  axles.  When  two  bodies  are  at  rest 

and  in  contact  it  requires  more  force  to  get  up  relative  mo- 
tion than  to  overcome  friction  after  that  motion  has  com- 

meniu^d.  The  "  friction  of  rest "  or  "  friction  of  (juiescence  " 
is  greater  than  the  "friction  of  motion."  This  difference  is 
most  marked  with  comparatively  soft  materials  and  with 

great  pressures.  A  slight  jar  will  usually  reduce  the  fric- 
tion of  quiescence  of  hard  smooth  surfaces  to  that  of  mo- tion. 

In  order  to  determine  the  real  expenditure  of  power  in 
doing  work,  and  to  ascertain  the  efficiency  of  miudiines,  it  is 
necessary  to  learn  the  amount  of  frictional  resistance  to  be 
encountered,  and  to  estimate  the  quantity  of  work  which 
may  be  expected  to  be  absorbed  by  it  in  each  ca,se.  It  is 
this  force  which  has  most  effect  in  reducing  the  efficiency 
of  mechanical  combinations,  and  the  losses  from  this  cause 
alone  are  frequently  very  serious,  amounting  to  25  or  even 
50  per  cent.f 

The  investigation  of  the  laws  of  friction  and  the  deter- 
mination of  the  ••  coefficient  of  friction "  have  employed 

many  of  the  most  distinguished  philosophers  and  engineers. 
The  "earliest  extended  researches  were  those  of  Coulomb, 
made  during  the  latter  half  of  the  eighteenth  century,  and 
published  in  1785.:]:  They  are  given  in  full  in  his  Theorie  des 
Machines  simples,  etc..  1821.  The  investigations  of  George 
Rennie,  as  published  in  the  Philosophical  Transactions  of 
the  Poyal  Societg  in  1820,  and  those  of  Gen.  Morin,  recorded 
in  the  Memoires  de  I'Institut  for  1833,  were  more  extended. 
The  latter,  which  were  made  under  the  direction  of  the 

Frencii  Government,  were  long  accepted  as  standard.  Valu- 
able and  still  later  experiments  have  been  made  by  Him," 

by  Bochet.l  by  Woodbury  and  Tower,  and  some  work  has 

been  done  by  the  writer.** 
In  determining  the  amount  of  frictional  resistance  the 

apparatus  used  is  often,  for  slight  pressures  and  low  speeds, 
very  simple. 

Fig.  1  repre- sents one  of 

these  instru- ments. A 

plane,  A  B,  is 

placed  hori- zontally, and 
loaded  with  a 
weight,  W. 
The  plane  is 
then  raised  at 

the  end  A  un- til the  weight 

begins  to  move.  The  force  of  friction  of  rest  has  then  a  ratio 
to  that  component  of  the  force  of  gravity  producing  pressure, 
which  is  equal  to  the  ratio  of  the  perpendiculars  A  D  and  F 

E  to  the  bases  B  D  and  B  E — i.  e.  the  "  coefficient "  of  f ric- 

FlG.  1. 

tion  of  quiescence  is  measured  by 
W  sin  i    F 

—  =  tan  i  =  f. 

W  cos  i ' 

The  angle  P  B  E  =  t  is  the  "  limiting  angle  of  resistance." 
Similarly  the  "  coefficient  of  friction  of  motion  "  is  deter- 

mined liy  noting  at  what  angle  motion  will  just  commence, 
and  will  continue  with  uniform  velocity  after  having  been 
started  by  a  slight  jar. 

The  "tribometer"  of  Coulomb  is  shown  in  Fig.  2.     A 

•  See  treatise  on  Friction  and  Lost  Work  in  Machinery  and  Mill- 
work,  by  R.  H.  Tliurston  (New  Yorlc). 

t  Ihifiem. 

t  Young's  Natural  Philosophy,  vol.  ii. tt  Poli/tcchnisrhe.^  Centralhlatt.  1855. 
11  .-iniifilis  tlrs  Mines,  5™"=  s6rie,  p.  xix. 
**  Sfe  /•'rirtioii  iinil  Lost  Work  in  Machinery  and  Millwork  for accounts  of  tliis  latest  work. 
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horizontal  table,  A  B,  is  fitted  at  one  end  witli  a  pulley,  C. 

A  lilook,  K,  slides  on  this  table,  and  carries  a  \veif,dit,  W,  of 

any  desired  magnitude.  Tlic  block  is  drawn  alonj,'  tlie  sur- 
face by  a  suspended  weight,  I),  which  is  adjusteil  until  just 

snfficient  to  produce  or  to  continue  motion.  The  nature  of 
the  ruljliing  surfaces  and  the  amount  of  pressure  upon  them 

are  readily  clianged,  and  the  results  obtained  arc  quite  re- 
liable for  such  conditions  as  here  obtain. 

In  experimental  determination  of  rolling  friction,  cylin- 
ders, or  rollers,  of  various  sizes  and  weights  are  used  in  place 

of,  or  are  placed  under,  the  sliding  block. 

In  ascertaining  the  friction  of  axles  and  of  shafts  re- 
volving in  their  journals  a  shaft  capable  of  being  loaded  to 

any  required  extoit  and  driven  at  any  retiuired  speed  is 
used.  A  thermometer  has  sometimes  been  attached  to  indi- 

cate changes  of  temperature  of  the  lubricant,  or  any  warm- 
ing of  the  journal  due  to  the  development  of  heat,  into  which 

form  of  energy  the  work  done  in  friction  is  always  converted. 
The  first  experiments  of  this  character  were  made  at  the 

Brooklyn  navy-yard  by  Messrs.,  King,  Stivers,  and  Price,  a 
board  of  U.  S.  naval  engineers.* 

A  later  and  more  complete  apparatus  for  similar  experi- 

ments is  Thurston's  apparatus  for  testing  lubricants,  which 
is  shown  in  Pigs.  3  and  4.f     A  shaft,  A,  is  carried  by  a  pair 

Fios.  3,  4. — Sectional  and  perspective  views  of  Tliurston's  machine for  testing  lubricants. 

of  Journals,  B  B,  and  is  driven  by  a  pulley,  C.  At  the 
outer  extremity  is  a  third  journal,  P,  grasped  by  a  pair  of 

"  brasses,"  G  G,  which  are  caused  to  exert  any  required 
pressure  by  means  of  a  helical  spring,  compressed  by  a  screw, 

K  K,  working  in  the  supporting  nut.  The  degree  of  pres- 
sure is  shown  by  a  pointer,  M,  traversing  the  scale,  N  N. 

The  arm.  II,  which  carries  this  portion  of  the  instrunu-nt  is 
suspended  so  as  to  swing  about  the  journal,  F,  and  is  loaded 
by  a  fixed  weight,  I.  A  pointer,  0,  traversing  a  graduated 
arc,  P  P,  indicates  the  deviation  of  this  loaded  arm  from  the 

perjiendicular,  and  the  resulting  moment  equal  to  that  ex- 
erted by  the  friction  of  the  shaft  in  its  bearing,  F  G.  The 

scale,  N  N,  bears  two  graduations,  one  of  which,  as  just 
stated,  indicates  the  pressure  on  the  Journal,  while  the  other 
set  of  figures  have  such  values  that  wdien  the  reailing  on  the 
arc,  P  P,  during  any  experiment  is  divided  by  the  numlier 
on  N  N  opposite  that  which  indicates  the  pressure  on  the 
Journal,  the  quotient  will  be  the  coefficient  of  friction.  A 
thermometer,  Q  Q,  the  bulb  of  which  is  inserted  in  a  cavity 

in  the  upper  "brass"  G,  serves  to  indicate  the  temperature 
of  the  bearing  at  every  instant.     Thus  coefficients  of  tric- 

*  Friction  and  Lost  Work  in  Machinery  and  Miltwork. 
t  Ibidem, 

tion  are  readily  determined  for  anykiml  of  ruliliing surfaces 
and  for  any  kind  of  lubricant.  The  duraliility  of  any  un- 

guent, its  capacity  for  resi.sting  high  tcnqicratures  or  great 
pressures,  and  its  general  behavior  uniler  any  conditions  of 
use,  may  be  learned.  The  relative  values  of  several  lubri- 

cants are  ascertained  with  facility,  testing  them  under  the 
precise  conditions  as  to  jiressure,  velocity  of  rubbing,  and 
character  of  surface  to  which  it-  is  proposed  to  sid)ject  them, 
and  the  kind  of  work  to  which  any  one  of  them  is  best 
adapted  is  indicated  by  the  results  of  a  series  of  tests  under 

varying  conditions. 
By  experiments  made  as  indicated  the  following  law 

has  been  found  to  exist,  but  only  within  certain  limits: 
Prictional  resistance  is  proportional  to  the  force  with  which 
the  rubbing  surfaces  are  pressed  together,  and  is  independ- 

ent of  the  extent  of  those  surfaces  and  of  the  velocity  of 

rubbing.  The  law  is  departed  from  whenc'ver  the  surfaces 
are  subjected  to  such  intensity  of  pressure  as  to  become 
abraded  or  otherwise  deformed.  It  is  also  inaccurate  where 

the  surfaces  are  separated  by  an  unguent,  and  especially 
when  they  are  of  such  great  area  that  t  lie  resistance  due  to 
viscosity  of  the  lubricant  becomes  considerable  as  compared 
with  the  resistance  of  true  friction.  In  this  case  the  resist- 

ance varies  approximately  in  proportion  to  the  area  of  the 
surfaces  in  contact.  This  latter  case  occurs  less  frequently 
than  the  preceding.  Great  variations  of  velocity  also  cause 
a  modification  of  the  law,  the  friction  becoming  slightly  less 
with  high  speeds. 

The  resistance  due  to  friction  is  obtained  by  multiply- 
ing the  pressure  borne  by  the  surfaces  in  a  direction  jierpjen- 

dicular  to  their  planes  by  the  coefficient  of  friction  /.  The 
following  are  values  of  /  for  the  most  frequently  occurring 

cases,  as  given  by  Morin : 

Wood  on  wood.. 

Metal   "      "   '.. 
Leather  on  metal. 

Smoothest  and  best  lu- 
bricated surfaces  — 

Unguant. 

None   Soap   

None   AVater.. . Soap   

None. . . . 
Greased . 
Water.. . 
Oil   

Angle  {. 

to  261° to  llj° 

to  3U° 

to  20° 

1|»  to    2° 

/  =  tan  i. 
0-25  to  0-50 

004  to  0-20 

0-50  to  060 
0-2.5  to  0  85 

0-20 
0-56 
0-23 
0-3(5 

015 0-0.3  to  0  036 

The  value  of  /  for  earth  varies  from  0'25  for  wet  clay  to  1-10 
for  gravelly  soil ;  a  usual  value  is  0'50.  The  coefficient  of 
quiescence  very  commonly  exceeds  that  of  motion  about  40 

per  cent. The  maximum  pressure  which  the  more  frequently  used 
unguents  will  bear  varies  with  the  speed  of  the  rubbing 
surfaces,  the  liability  to  heat  being  measured  by  the  product 

of  pressure  into  velocity — i.  e.  by  the  quantity  of  energy  ex- 
pended in  a  given  time.  At  a  uniform  speed  of  200  feet  per 

minute,  the  maximum  per  square  inch,  as  determined  by 
experiments  on  new  iron  shafts,  running  in  loaded  bearings, 
is  as  follows,  when  the  elevation  of  temperature  of  bearing 

is  not  above  50°  P. : 
Winter  sperm  oil   65  lb. 

Summer    "        '^    75  *' 
Winter  lard    55  " 

Best  mineral  oil    65  lb. 

Light       '*        "    55  " 
Lightest  "        ••    30  " 

At  lower  speeds  and  with  very  hard  and  smooth  surfaces 

much  higher  pressures  may  be  allowed.  Steel  crank-pins 
for  steam-engines  are  sometimes  subjected  to  a  pressure  of 
1,300  lb.  or  more  per  square  inch,  with  a  velocity  of  rubbing 
of  about  50  feet  per  minute  ;  but  this  should  be  regarded  as 
a  maximum  pressure,  and  should  not  be  approached  when 
possilile  to  avoid  it.  Sperm  oil.  lard  oil,  and  lard  or  tallow 
are  the  best  lubricants  for  use  on  heavy  machinery,  either 

by  themselves  or  dissolved  in  mineral  oils.  Lubricants  hav- 
ing less  "  body  "  are  more  suitable  for  light  machinery.  All 

of  the  fixed  animal,  mineral,  and  vegetable  oils  are  fre- 

quently employed,  and  plumbago  and  soapstone  are  some- times used. 

The  temperature  at  which  oils  lose  their  fluidity  has  some 
influence  upon  their  value  in  special  cases.  Winter  lard  oil 

begins  to  thicken  at  40  F..  and  congeals  at  25'.  Winter 
sperm  tliickens  at  48°,  and  becomes  solid  at  36°.  Summer 
sperm  oil  thickens  at  66',  and  freezes  at  56°.  Heavy  mineral 
oil  thickens  at  43",  and  solidifies  at  20°.  Light  petroleum 

thickens  at  34°,  and  freezes  at  18°.  ̂ '■ery  light  mineral  oil 
thickens  at  18°,  but  remains  liquid  at  0°  F. 

Since  both  pressure  and  velocity  of  motion  have  an  influ- 
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ence  in  determining;  the  valuta  of  a  lubrieant,  tliiil  wliich  is 
best  a<lai)ted  for  any  special  case  sliould  always  be  selected 
after  trial  under  the  precise  conditions  of  actual  use,  both 
of  speeil  and  pressure,  whenever  possiljle. 

Work  lust  in  overcoiiiini;  friction  ftives  rise  to  heat  to 
the  amount  of  one  British  lliermal  unit  for  each  772  or  778 
foot-pounds  so  expended.  Where  this  evolution  of  heat  doi^s 
not  produce  overheating  of  the  bearing  surface  or  l)iirning 
of  the  unguent,  it  does  uo  harm.  The  amoinit  of  pressure 
thrown  u|)on  the  surfaces  exposed  to  friction  should  always 
be  carefully  l<c]it  far  below  th(!  limit  at  which  healing  is 
lialile  to  o('cur  at  the  proposed  velocity  of  rulibing. 

The  dianu'ter  of  the  journal  of  a  revolving  shaft  is  fixed 
by  the  consideration  of  the  siress  which  it  has  to  bear;  its 
length  is  determined  liy  the  magnitude  of  frictional  resist- 

ances and  the  limit  of  pressuri^  admissible.  The  following 
formula  was  first  proposed  by  the  writer  in  1862,  from  ob- 

servation of  and  experiment  upon  the  crank-shafts  of  naval 
steamers : 

„     GO.OOOW        ,  PV 
^=^^r"-™''  =  60,fJO(W-  <^> 

Rankine  in  1865  published  the  following,  as  derived  from 
locomotive  practice  : 

_     44,800 

■^  ~  60  V  +  20"  ^~' 
In  these  formulas  I  rejiresents  the  minimum  length  of  bear- 

ing in  inches;  d  is  its  diameter,  Vthe  velocity  of  rubbing 
in  feet  per  minute  ;  j>  the  maximum  pressure  per  square  inch 
of  longitudinal  section  of  the  bearing,  and  P  the  maximum 
total  load  on  the  journal  in  pounds.  Mr.  .1.  D.  Van  Buren 
published  in  1869  the  formula  deduciblc  from  (1): 

I   ^^  (3) 
~  350,000'  ^  ' 

where  P  is  the  total  working  load  on  the  bearing  of  a  crank- 
)in  in  pounds,  and  iVthe  number  of  revolutions  per  minute. S r.  T.  Skeel  in  1873  gave  the  following : 

1-. 

IHP      IHP 
■  130s        loO« (4) 

in  which  J//P  represents  the  "  indicated  horse-power  "  trans- 
mitted by  the  crank-pin,  and  s  is  the  stroke  of  piston  in 

inches.  All  of  these  formulas  will  be  found  useful  for  plane 
as  well  as  cylindrical  surfaces.  These  several  formulas  give 
different  results,  but  those  giving  smallest  journals  repre- 

sent a  limit  of  safe  working ;  those  giving  largest  bearing  sur- 
faces exhibit  proportions  for  safe  and  conservative  practice. 

Good  practice  is  generally  considered  to  dictate  a  limit  of 
pressure  as  low  as  800  lb.  per  square  inch  for  other  metals 
than  steel.  With  thorough  lubrication,  which  should  always 
be  carefully  provided,  and  pressures  below  the  maximum, 
the  kind  of  metal  of  which  the  bearing  surfaces  are  com- 

posed does  not  usually  affect,  in  any  appreciable  degree,  the 
amount  of  frictional  resistance. 

In  general,  to  reduce  the  amount  of  power  lost  in  friction, 
parts  should  be  made  as  light  as  possible  consistently  with 
proper  strength ;  rubbing  surfaces  should  be  given  as  great 
an  area  as  possible ;  the  velocity  of  rubbing  and  distances 
moved  over  should  be  kept  well  below  the  maximum  due 
the  pressure  ;  and  lubricants  should  be  carefully  chosen,  and 
should  be  supplied  to  the  journals,  if  practicable,  in  streams, 
and  collected  and  filtered  for  use  over  and  over  again.  A 
free  supply  is  the  only  secret  of  the  remarkably  low  friction 
sometimes  observed.  A  common  length  of  journal  for  shaft- 

ing, as  made  by  the  best  builders,  is  five  times  the  diameter. 
With  ample  surface  and  effective  lubrication,  wear  becomes 
imperceptible.  Heavy  weights  are  often  carried  on  rollers, 
and  wagons  anil  carriages  are  mounted  on  wheels,  rolling 
friction  being  thus  substituted  for  the  more  serious  form  of 

sliding  friction.  "Friction-wheels"  supporting  the  shafts 
of  grindstones,  or  as  applied  in  the  "Atwood  machine,"  also illustrate  this  case. 

Although,  in  the  operation  of  machinery  and  in  many 
other  instances,  friction  is  an  annoyance  and  the  cause  of 
even  very  serious  losses,  it  is  also  frequently  very  useful. 
The  friction  of  the  driving-wheels  of  the  locomotive  upon 
the  track  is  essential  to  the  useful  application  of  its  power. 

"  Friction-gearing,"  driving  by  the  friction  produced  by 
contact  and  mutual  pressures  of  smooth  peripheries,  has 
now  many  important  applications.  Nails,  screws,  and  wedges 

woidd  have  no  value  except  for  the  frictional  I'csistance 
which  retains  them  in  place  when  once  "  driven  home." 
The  checking  of  the  recoil  of  ordnance  and  of  the  motion  of 

railroad  trains  is  accomplished  by  "friction-brakes."  Kven 
the  iw-t  of  walking  becomes  ini[iossiblc  when,  as  u])on  smooth 
ice,  the  foot  firnls  no  frictional  resistance  to  its  movements. 

JioUing  fnclion  has  been  found  to  be  governed  by  a  law 
which  is  expressed  with  ajiproximate  accuracy  by  the  for- 

mula given  by  Coulomb, 

F^f 

B 

(5) 

in  which  F  represents  the  resistance,  or  tlie  required  force 
fpf  t  raction  to  overcome  it,  when  li  is  the  load  expressed  in 
similar  units  of  force,  and  r  is  the  radius  of  the  roller  on 
which  the  load  is  carri<'d.  The  coeflicient  of  friction  as  de- 

termined by  experiment  is  represented  by/.  The  experi- 
ments of  Gen.  Morin  confirm  the  deductions  of  Coulomb, 

while  those  of  Dupuit  anil  those  of  Poiree  and  Sauvagegive 
results  in  wliich  F  varies  in'arly  as  the  square  root  of  r.  The 
formula  above  given  is  generally  adopted.  Coulomb  found 
the  value  of/  for  rollers  of  elm  to  be  0'032;  Weisbach  and 
De  I'ambour  found  the  value  for  railroad  car-wheels  to  be 
very  closely  0'02.  The  total  resistance  of  railroa<l  trains  on 
level  grades  and  under  favorable  conditions  is  usually  from 
8  to  10  lb.  per  ton  weight  of  train  at  all  ordinary  speeds. 
For  vehicles  mounted  on  wheels  the  tractive  force  is  2F, 
since  the  impelling  force  is  applied  at  the  axis  and  its  lever- 
arm  has  but  one-half  the  length  assumed  in  the  formula. 
The  value  of  /  is  subject  to  great  modifications  with  differ- 

ent surfaces,  and  by  the  effect  of  the  load  in  altering  the 
form  of  the  wheel  or  the  roller,  and  in  indenting  and  com- 

pressing the  surface  on  which  it  moves. 
The  frictional  resistance  of  pulleys  arises  in  a  great  de- 

gree from  the  rigidity  of  their  cordage.  This  was  found 
by  Coulomb  to  be  proportional  to  the  tension,  to  increase 
nearly  as  the  square  root  of  the  cube  of  the  diameter  of  the 
rope,  and  to  be  inversely  proportional  to  the  diameter  of  th^ 
sheaves  over  which  the  rope  passes  or  of  the  cylinder  around 

which  the  rojie  winds.  Weisliach  has  shown  "that  this  rigid- ity is  due  principally  to  the  lateral  friction  resisting  the 
slipping  of  the  fibers  among  each  other,  and  that  it  is  less 
with  greased  or  tarred  ropes  than  with  dry  cordage;  and 
also  that  wire  ro])es  offer  less  of  this  kind  of  resistance  than 
ropes  of  hemp.*  Where  a  rope  is  wound  several  times 
around  a  cylinder,  the  resistance  increases  in  a  geometrical 
ratio.  It  is  for  this  reason  that  the  strongest  rope  may  be 
broken  by  the  friction  produced  by  a  few  turns  taken  about 
a  post,  as  is  sometimes  seen  in  the  common  practice  of  sea- 

men "  rendering  "  a  line  around  the  "  bitts  "  in  checking  the motion  of  a  vessel  at  the  wharf. 

Fluid  fricfio/i.  so  caMeil,  is  a  resistance  due  to  viscosity 
of  the  fluid,  and  to  the  resistance  of  the  inertia  of  those  par- 

ticles which  are  subjected  to  change  of  motion.  The  resist- 
ance of  well-formed  vessels  is  caused  almost  entirely  by 

"  fluid-friction."  The  amount  of  this  resistance  is  given  by 
Hankine  f  at  "  1  lb.  per  square  foot  of  surface  moving  ten 
knots"  (nautical  miles)  "pier  hour."  By  Isherwood :f  it  is 
stated  to  bo  "0'45  lb.  per  square  foot  of  surface  moving 
with  a  velocity  of  10  feet  per  second."  This  resistance  va- 

ries directly  as  the  area  of  surface  and  nearly  as  the  square 
of  the  velocity.  R.  H.  Thurston. 

Friday  [M.  Eng.  Friday  <  O.  Eng.  frlgedoeg,  frigu, 
love  -1-  dceg,  day,  the  personified  Frigu  being  identified  with 
Lat.  Venus.  Hence  fngedag  is  trans,  of  Lat.  Veneris  dies 
>  Fr.  vendredi,  Friday] :  the  sixth  day  of  the  week,  follow- 

ing Thursday  and  preceding  Saturday.  In  the  Eastern, 
Latin,  and  Anglican  Churches  all  Fridays,  except  when 
Christmas  falls  on  a  Friday,  are  days  of  abstinence,  in  mem- 

ory of  the  passion  of  our  Lord,  which  is  especially  com- 
memorated on  Good  Friday  (q.  v.).  In  the  folk-lore  of  many 

nations  Friday  is  considered  an  unlucky  day,  doubtless  on 
account  of  the  religious  associations  connected  with  it. 

Friedland  :  town  of  Prussia ;  27  miles  E.  of  Konigsberg 
(see  map  of  German  Empire,  ref.  1-K.)  Here  the  allied 
Russians  and  Prussians  under  Bennigsen  were  <iefeated  by 
the  French  under  Najioleon,  June  14,  1807.  This  reverse 
caused  the  retreat  of  the  Russian  general  upon  Tilsit,  where 
the  treaty  known  as  the  Treaty  of  Tilsit  was  drawn  uc 
Pop.  2.609. 
Friedland :  town  of  Bohemia ;  68  miles  N.  of  Prague 

(see   map    of  Austria-Hungary,    ref.   3-D).      Wallenstein, 

*  Zeiischrift  filr  Ingenieui--v^efien.  vol.  i..  IJ^-S ;  also  Friction  and 
Lost  Work  in  Machinery  and  Millwork,  chap.  ii. 

t  Shiphifttilinfi,  p.  81. 

X  Enfiiiueriity  Precedents,  vol.  i.,  p.  13 ;  see  also  Thurston's  Manua( 
of  the  Steam-engine^  vol.  ii.,  chap,  i.,  art.  28. 



FKlEliLAM) 
FRIENDLY   SOCIETIES 593 

•whose  castle  is  closo  bv,  took  his  title  of  (hiUe  from  tliis 
town.     Pop.  (1890)5,383. 

FriedliViul,  Vat.kntin.  sunuuiicd  Thotzendorf.  from  his 

liirtliphirc  in  Uppc^r  liiis^ilia,  Orriimiiy  :  cilueator ;  I).  Feb. 
14,  14'.)0;  studied  id  Leipzig',  wliere  lie  leuriied  tlie  Greek 

language,  and  in  lolS  lieeame  a  teacher  at  Gorlitz.  Ilis 

syinpathy  with  Luther  drew  him  to  Wittenberg  in  1518, 
and  thenceforth  he  enjoyed  the  friendsliip  of  boHi  Tjuther 
and  Melanehthon.  In  1.533  he  was  called  as  rect,or  to  tke 

gymnasium  at  Goldberg  where  lie  I'duaiueil  for  fo\ir  years. 
After  two  years  of  teaching  at  Liegnitz  and  a  second  visit 
to  Wittenberg,  he  returned  in  1531  to  Goldberg,  where  his 
enthusiasm  and  aliility  gave  to  the  gymnasium  a  European 

fame.  The  students,  who  at  times  'exceeded  a  thousand, were  admirably  drilled  and  organized  on  the  model  of  the 
Roman  republic  into  consuls,  senate,  censors,  etc.,  with  Fried- 
land  as  the  Dictator  perpetuus.  See  Pinzger,  Valentin  Fried- 
land,  genannt  Trotzendorf  (1835),  and  Losohke,  Valentin 
Trotzendorf  (1856). 

Friedliiiider,  freet'len-df r,  David  :  Jewish  scholar ;  b.  at 
Konigsberg,  Prussia,  Dec.  6,  1750;  became  the  leader  of  the 
Jews  in  educational  and  social  reforms,  and  proposed  a  union 
of  the  Jewish  with  the  Christian  Church  without  the  Jews 
acknowledging  the  Jlessiah.  The  ecclesiastical  authorities  of 
Prussia  rejected  the  proposal,  but  the  literature  occasioned 
by  it  is  quite  extensive.  D.  in  Berlin,  where  he  had  lived 
since  1771,  Dec.  25,  1834.  See  Jost,  GescMc/ite  des  Juden- 
thiims,  etc.,  iii.,  316,  seq. 

Friend  :  village :  Saline  co..  Neb.  (for  location  of  county, 
see  map  of  Nebraska,  ref.  11-G) ;  on  the  main  line  of  the 
Bur.  and  Mo.  Kailroad ;  38  miles  S.  W.  of  Lincoln ;  in  one 
of  the  finest  agricultural  districts  in  the  State.  It  has  5 
churches,  a  graded  high  school,  3  large  grain  elevators, 
and  a  very  fine  creamery.  Pop.  (1880)  55.5:  (1890)1,347: 

(1893)  estimated,  3,000.  Editor  of  "  Telegeaph." 

Friendly  (or  Ton'ga)  Islands :  a  group  of  over  150  isl- 
ands, forming  an  independent  kingdom  ;  sitiuated  in  the  Pa- 
cific Ocean  between  lat.  13°  and  25°  S.  and  Ion.  173°  and 

177°  W.  The  smaller  ones  generally  are  of  coral  forma- 
tion, while  the  larger  ones  are  of  volcanic  origin.  They 

have  few  native  animals,  but  plenty  of  yams,  sweet  potatoes, 
and  breadfruits.  Collective  area,  385  sq.  miles.  Pop.  (1890) 
31,750  natives  and  250  foreigners.  The  largest  island  is 

Tongatabu  (128  sq.  miles).  Mariner's  Account  of  the  Natives 
of  the  Tonga  Islands  is  a  classic. 

Friendly  Societies:  associations  which  provide  for  their 
members  relief  in  sickness  and  old  age,  and  a  small  sum  at 
death.  The  term  originally  included  societies  for  good  fel- 

lowship and  conviviality,  and  many  existing  societies  retain 
traces  of  the  purpose  which  their  name  primarily  indicates. 
In  one  shape  or  other  they  have  existed  from  very  ancient 
times ;  the  Chinese  have  had  their  burial  clubs  from  time 
immemorial;  they  were  known  to  the  Greeks  under  the 
name  of  Ipaxoi ;  and  one  of  the  prominent  features  of  the 
Roman  trade-guilds  was  the  provision  at  the  cost  of  the 
whole  body  of  members  of  the  customary  ceremonial  ob- 

servances at  the  death  of  one  of  them.  On  certain  ap- 
pointed days  in  each  year  its  members  met  to  commemorate 

their  departed  brethren. 
In  this  simple  form  of  burial  clubs,  friendly  societies 

respond  to  a  sentiment  that  has  prevailed  among  all  peo- 
ples, savage  and  civilized,  in  all  times.  By  a  kind  of  instinct 

mankind  has  surrounded  the  disposal  of  the  dead  boily  with 
an  apparatus  of  ceremony  and  of  lavish  expenditure  which 
is  fi'equently  in  strong  contrast  with  the  circumstances  in. 
which  the  life  of  the  deceased  was  spent.  This  is  thought 
to  be  grateful  to  the  feelings  of  the  defunct,  and  a  sort  of 
passport  to  the  spirit-world.  These  costly  obsequies  are 
frequently  beyond  the  means  of  the  surviving  relatives,  and 
hence  the  help  of  neighbors  comes  to  be  offered.  The  step 
of  making  that  help  a  matter  of  definite  contribution  is  an 
easy  and  natural  one. 

The  English  race  ail  over  the  world  has  developed  more 
than  any  other  the  faculty  and  the  practice  of  free  associa- 

tion. These  guilds  carried  on  the  tradition  of  mutual  as- 
sistance for  many  centuries.  They  applied  it  not  merely  to 

provision  for  burial,  but  to  brotherly  aid  in  many  other 
exigencies  of  life.  Twenty  such  purposes  have  been  enu- 

merated (Walford,  p.  7).  viz. :  relief  in  poverty,  sickness,  old 
age ;  on  loss  of  sight,  of  limb,  of  cattle  ;  on  fall  of  a  house  ; 
making  pilgrimages;  in  case  of  loss  by  fire,  floods,  robbery, 
shipwreck;  in  imprisonment;  defending  legal  action;  in 160 

deafness,  duudmess,  leprosy  ;  providing  dowries  on  marriage 
of  females,  or  on  their  crilering  a  house  of  religion  ;  aid  in 
temporary  pecuniary  dilliculties;  in  obtaining  work;  and 
the  repair  of  roads  and  bridges,  liy  such  means  the  old 
guilds  made  provision  fur  almost  all  the  emergencies  of  life; 
and  they  did  it  after  a  fashicjn  which  is  still  popular  among 
trades-unions,  as  well  as  with  many  friendly  societies,  viz., 
by  means  of  levies.  They  <lid  not  take  into  account  any 
question  of  exti'a  risk  arising  from  difference  of  age,  or  seek 
so  to  apportion  their  contriljvitions  as  to  create  a  reserve 
fund,  liut  met;  each  demand  as  it  arose.  They  succeeded, 

however,  in  accumulating,  in  one  way  or  otlua-,  considerable 
funds  and  landed  estates.  This  w<'alth  pointed  them  out 
as  an  easy  prey  to  the  spoiler,  and  long  before  the  Refor- 

mation the  state  had  looked  greedily  on  their  funds..  The 
religious  or  superstitious  element  in  their  observances  gave 
the|pretext  for  their  final  extinction.  That  extinction  was 
virtually  so  complete  that  the  line  of  descent  from  the  old 
guild  to  the  modern  friendly  society,  if  it  exi.sts,  is  not 
easily  to  be  traced.  The  probability  is  that  the  modern 
friendly  society  is  a  new  birth.  Though  it  has  many  fea- 

tures in  common  with  the  old  guilds,  it  seems  likely  that, 
speaking  generally,  it  grew  out  of  the  needs  of  the  peotjle, 
and  owed  little  or  nothing  to  its  predecessors.  They  had 
left  hardly  a  tradition  behind  them. 

Here  arid  there  are  traces  of  societies  which  existed  dur- 
ing the  seventeenth  century;  but  the  substantial  revival 

of  friendly  societies  seems  to  be  due  in  a  great  degree  to  the 
worthy  men  whom  the  Revocation  of  the  Edict  of  Nantes 

drove  to  seek  refuge  in  England,  and  who  aft'orded  priceless 
examjiles  of  industry,  of  frugality,  and  of  providence.  Like 
their  religious  societies,  several  of  their  friendly  societies 
have  survived.  Some  of  these  are  commemorative  of  the 

particular  place  from  which  the  refugees  had  to  flee,  as  the 
society  of  Lintot.  which  was  originally  exclusively  for  those 
who  liad  lieen  inhabitants  of  that  towii ;  others  were  formed 
among  the  refugees  generally,  but  all  have  had  long  and 
useful  careers. 

By  these  and  other  means  the  growth  of  friendly  socie- 
tieshad  become  by  1793  sufficiently  obvious  to  attract  the 
attention  of  the  British  legislature,  and  in  that  year  Sir 

George  Rose  succeeded  in  iiassing  an  act  for  their  encourage- 
ment and  protection.  When  this  statute  is  looked  at  in  the 

light  of  the  strange  anoinalies  of  the  legislation  of  that  day, 
itwill  be  seen  how  large  and  real  were  the  benefits  it  con- 

ferred upon  societies.  It  enabled  their  trustees  fully  to  jiro- 
tect  their  funds :  it  exemjited  them  from  all  fees  to  barris- 

ters and  oflicers  of  the  courts  w'hen  they  had  occasion  to 
seek  legal  redress;  it  relieved  them  of  the  heavy  burden  of 
the  stamp  duties;  it  swept  away  every  legal  formality  that 
oppressed  them.  The  great  number  of  societies  that  availed 
themselves  of  its  provisions  shows  how  wide-spread  the  move- 

ment had  already  become,  and  how  nuich  the  benefits  of 
the  new  legislation  were  appreciated.  In  Jliddlesex  alone 
nearly  1,000  societies  enrolled  their  rules,  and  the  propor- 

tion in  other  counties  was  almost  as  great.  The  rules 
adopted  were  simple  in  their  construction,  usually  provided 
for  an  annual  feast,  for  monthly  meetings,  fm-  uniform  con- 

tributions for  all  members,  fo"r  levies  on  the  death  of  a 
memlier  or  mendjer's  wife,  and  for  fines  and  expulsion  in 
case  of  misbehavior.  The  justices  by  whose  authority  they 
were  enrolled  appear  to  have  thought  any  close  scrutiny  of 
their  jirovisions  unnecessary,  and  no  scientific  adjustment 
of  contributions  to  lienefils  was  attempted. 

The  cry  very  soon  arose,  that  has  been  taken  up  and  re- 
peated -over  arid  over  again,  and  is  even  now  constantly 

heard,  that  these  societies,  which  were  to  put  an  end  to 

pauperism  and  enable  the  workingman  to  provide  for  his 
own  old  age.  were  failing  to  do  so.  and  making  things  worse 

instead  of  better.  Bv  1817  this  ci-y  had  acquired  sufficient 
volume  to  call  for  the  appointment  of  a  select  committee 

and  upon  the  report  of  this  committee  was  drawn  up  the 

second  organic  act  relating  to  friendlv  societies.  It  recited 
the  evils  which  had  been  found  to  exist  and  the  necessity 

of  seeing  that  the  contribution  of  members  should  be  ade- 
quate to  provide  for  the  risk  to  be  insured.  The  modern 

profession  of  an  actuarv  had  but  recently  been  developed, 

and  the  framers  of  the' statute  relied  upon  the  certificates 
of  two  professional  actuaries  or  persons  skilled  in  calcula- tion to  insure  the  result  they  desired.  The  justices  were  to 
be  satisfied  as  to  the  qualification  of  the  persons  certifying 

before  enrolling  a  society.  Some  few  societies  obtained  cer- 

tificates from  "the  Jlorgans.  the  Rainbows,  and  other  great 
actuaries  of  that  early  day.  but  the  majority  were  launched 
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by  local  calouliitors.  In  one  case  the  just  ices  rejected  a  cer- 
tificate for  want  of  i|ualifieation  in  the  f,'ivcrs  of  it;  but  in 

general  they  were  not  strict.  The  village  schoolmaster  was 
a  favorite  certifier,  as  indeed  he  had  the  right  to  be. 
Somehow  this  system  broke  down  ;  it  discouraged  the 

enrollment  of  friendly  societies,  and  at  the  same  time 
did  not  insure  the  solvency  of  those  which  were  enrolled, 
and  by  the  year  1828  the  time  had  arrived  for  a  further 
inij\iiry  and  for  a  new  dciiarture.  The  act  of  the  tenth 
year  of  George  IV.  omits  all  reference  to  the  persons  skilled 
in  calculation,  and  allows  of  a  legal  constitution  being 

given  to  friendly  societies  whether  they  can  satisfy  the  jus- 
tices that  their  schemes  are  sound  or  not.  It  substitutes  for 

the  justices  as  examiners  of  rules  a  barrister  to  be  appointed 
for  the  purpose,  ami  gives  him  no  discretion  in  the  matter 
of  rates  of  contribution.  The  barrister  so  appointed  was 
Mr.  John  Tidd  Pratt,  who  held  office  for  forty  years,  and 
was  a  man  of  great  energy  and  force  of  character.  The  part 
taken  by  him  in  the  development  of  friendly  societies  was 
important.  He  was  strongly  impressed  with  the  necessity 
of  their  being  established  on  sound  principles,  and  with  this 
view  he  circulated  many  thousands  of  copies  of  model  rules 
and  rates  prepared  by  actuaries.  He  was  ready  to  help  all 
who  came  to  him  with  new  ideas,  and  fertile  in  suggestions 
for  carrying  them  into  etlect.  He  set  his  face  against  the 
wastefulness  of  the  collecting  societies,  which  he  exposed  in 
his  periodical  reports  to  Parliament.  His  views  had  great 
weight  with  the  immerous  parliamentary  committees  ap- 

pointed on  the  subject. 
In  the  year  1846  his  official  relation  to  societies  was  al- 

tered from  that  of  the  barrister  certifying  their  rules  to  that 
of  registrar,  having  the  custody  of  the  rules  themselves  and 
of  other  legal  documents  relating  to  the  societies.  By  sub- 

sequent legislation  the  powers  of  the  registrar  have  been 
from  time  to  time  increased.  The  act  of  1846  contem- 

plated the  requirement  from  every  society  of  a  valuation 
once  in  every  five  years  of  its  assets  and  liabilities;  but 
before  a  single  term  of  five  years  had  elapsed  the  act  was 
repealed,  and  this  very  necessary  requirement  was  not  again 
made  until  1875.  It  is  difficult  to  measure  the  loss  which 

the  hasty  repeal  of  the  excellent  enactment  of  1846  has  in- 
flicted on  members  of  societies. 

The  requirement  of  a  periodical  valuation  marks  the  final 
stage  in  the  evolution  of  the  modern  scientific  friendly 
society  out  of  the  old  semi-charitable  guild  or  club.  If  the 
society  is  to  give  to  each  its  due,  to  be  the  organ  of  self- 
respecting  insux'ance,  and  not  the  almoner  of  a  more  or  less 
humiliating  system  of  charity ;  still  more,  if  it  is  to  be 
worked  on  such  principles  of  equity  that  its  benefits  are  not 
all  to  be  exhausted  by  the  earlier  claimants,  to  the  preju- 

dice of  those  whose  claims  happen  to  be  longer  deferred,  it 
must  not  only  enter  upon  contracts  that  are  just  and  equit- 

able in  their  terms,  but  it  must  exercise  constant  watchful- 
ness over  its  affairs  during  the  currency  of  those  contracts. 

What  the  rates  of  contribution  are  that  would  be  just  and 
equitable  to  assure  a  given  benefit  is  a  question  not  easy  to 

answer.  Large'  bodies  of  statistics  have  been  collected  and 
published  by  the  Manchester  Unity  of  Odd  Fellows,  the  An- 

cient Order  of  Foresters,  the  Independent  Order  of  Rechab- 
ites,  and  other  bodies,  and  a  still  larger  collection  of  facts 
is  being  digested  by  the  actuary  to  the  registry  office,  but 
no  society  can  be  assured  beforehand  that  its  experience 
will  in  fact  correspond  with  that  shown  by  any  of  them. 
The  liability  to  sickness  varies  with  the  locality  and  the 
occupation  of  the  members,  and  the  claims  for  sick  pay 
vary  still  more  with  the  amount  of  vigilance  exercised  by 
the  society  over  the  claimants. 

The  only  test  by  which  a  society  can  ascertain  whether 
it  is  charging  just  and  equitable  rates  to  its  members  is 
that  of  the  periodical  valuation.  Once  every  five  years  the 
position  of  the  society  will  be  measured  by  the  standard  of 
the  rates  of  sickness  and  mortality  assumed  in  its  tables, 
or,  better  still,  by  that  afforded  by  its  own  experienc(\  and 
it  will  be  ascertained  whether  it  is  losing  ground,  and  to 
what  extent,  or  whether  it  has  been  so  fortunate  or  so  well 
managed  and  supervised  as  to  have  accumulated  a  surplus. 
In  the  one  case  a  levy  should  be  made,  or  the  rates  of  con- 

tribution increased,  or  the  rates  of  benefit  diminished  ;  in 
the  other  case  the  benefits  may  be  increased.  Such  was  t  he 
intention  of  the  act  of  1846.  If  it  had  been  fulfilled,  socie- 

ties generally  would  have  become  awake  to  the  necessity  of 
more  careful  management,  and  much  disappointment  and 
loss  to  individuals  would  have  been  averted.  In  another  re- 

spect the  act  of  1846  sought  to  apply  a  remedy  to  a  growing 

evil  in  friendly  societies — that  of  the  insurance  of  the  lives 
of  young  children.  It  forliade  any  insurance  to  be  cllected 
on  tlie  life  of  a  child  under  six  years  of  age.  This  prohibi- 

tion also  was  removed  by  the  act  of  1850.  Probably  regula- 
tion would  have  been  better  than  absolute  prohibition,  but 

the  free  trade  in  children's  insurance  which  was  permitted 
by  the  act  of  1850  has  certainly  been  productive  of  evil. 

The  act  of  1846  is  also  noteworthy  as  having  included  the 
frugal  investment  of  savings  among  the  objects  for  which 
a  friendly  society  might  be  formed,  and  thus  given  occasion 
for  the  establishment  of  what  are  now  known  as  co-opera- 

tion societies,  for  which  further  special  provision  was  made 
in  1853.  The  act  of  1850,  which  repealed  that  of  1846, 
and  ondtted  to  re-enact  some  of  its  more  important  pro- 

visions, is  to  be  remembered  as  having  for  the  first  time  rec- 
ognized the  bodies  now  known  as  the  affiliated  orders. 

They  had  existed  for  many  years,  and  had  been  doing  good 
work  ;  but  the  mistrust  which  the  legislation  of  that  time 
felt  for  societies  in  correspondence  with  one  another  had 
caused  them  to  be  treated  as  unlawful. 
They  were  indeed  obnoxious  to  two  cruel  penal  acts 

which  are  still  on  the  statute  book,  the  Corresponding 
Societies  Act  and  the  Unlawful  Assemblies  Act ;  and  this 
had  given  them  the  color  of  secret  societies.  Their  secrets 
have  tloubtless  always  been  as  harmless  as  those  of  Free- 

masonry, from  which  indeed  they  seem  to  have  been  de- 
rived, but  the  Freemasons  were  specially  exempted  from 

the  operation  of  these  acts.  The  act  of  1850  exempted 
friendly  societies  with  (tranches  from  it  also,  and  enabled 
them  to  be  registered.  The  Ancient  Order  of  Foresters  was 
the  first  to  avail  itself  of  the  ben<'fits  of  registry,  and  was 
soon  followed  by  the  Jlanchester  Unity  of  Odd  Fellows,  the 
Nottingham  Ancient  Imperial  Order  of  Odd  Fellows,  and 
others  of  the  leading  affiliated  orders. 

The  act  of  1855  enabled  the  branches  of  these  orders  also 

to  become  registered  as  separate  bodies,  but  it  was  the  cus- 
tom for  them  to  set  forth  in  their  rules  their  relations  to 

and  dependence  upon  the  central  body  of  the  order.  The 
circumstance  of  their  having  a  separate  existence,  however, 
raised  difficult  questions  between  them,  and  resulted  in  fre- 

quent secessions.  The  act  of  1875  effected  a  great  improve- 
ment in  this  respect.  It  provided  for  the  recognition  of 

branches  as  portions  of  the  order  under  the  control  of  its 
central  body,  but  recognized  a  qualified  independence  by 
making  it  an  essential  characteristic  of  a  branch  that  it 
should  have  a  fund  or  funds  administered  by  itself  in  addi- 

tion to  the  central  funds  of  the  order. 

To  quote  a  description  which  has  been  acknowledged  to 
be  correct :  "  In  the  most  highly  organized  orders  there  are 
three  stages  :  the  lodge,  by  whatever  name  it  may  be  called  ; 
the  district,  which  is  an  aggregation  of  lodges ;  and  the 
order,  which  unites  the  whole.  The  usual  arrangement  was 
that  the  lodges  insured  sick  pay.  the  districts  death  money, 

and  the  order  itself  insured  nothing."  The  act  of  1875, 
however,  required  that  every  branch  shotdd  contribute  to  a 
central  fund  administered  by  the  central  body  of  the  order, 
and  submit  to  the  control  of  that  body.  This  has  led  to 
the  raising,  in  several  of  the  orders,  of  a  fund  for  the  relief 
of  distressed  lodges  and  districts,  so  as  to  avoid  their  break- 

ing up.  The  progress  of  these  affiliated  orders  illustrates 
how  powerless  the  legislature  is  to  restrain  large  numbers 
of  the  people  from  entering  into  contracts  that  they  have 
learned  to  regard  as  to  their  own  advantage.  Even  the 
highly  penal  laws  against  corresponding  societies  had  become 
dead  letters,  so  far  as  regards  these  perfectly  innocent  bodies, 
long  before  they  were  in  fact  repealed.  Each  successive 
act  of  the  legislature  has  been  a  step  further  in  the  direc- 

tion of  recognizing  the  real  relation  between  these  bodies 
and  their  liranches,  whOe  the  judicature  has  emphatically 
laid  down  that  the  contract  embodieil  in  their  rules  is  one 

that  must  be  faithfully  adhered  to.  Societies  the  very  exis- 
tence of  which  was  considered  contrary  to  the  public  wel- 

fare are  now  fully  recognized. 
Taking  the  most  recent  and  comprehensive  information 

that  can  be  obtained  about  these  bodies,  there  are  in  Eng- 
land and  Wales  belonging  to  the  affiliated  orders  16.400 

registered  branches,  having  1,727.809  members  and  £12,- 
121,202  funds.  Their  annual  income  and  expemliture  have 
been  estimated  as  follows :  Contributions,  £3,024.000 :  in- 

terest and  other  receipts,  £531,000  ;  total,  £3,555,000  :  bene- 
fits, £2,681,000;  expenses,  £449,000;  saved  on  the  year, 

£425,000 ;  total,  £3,555,000,  as  before.  Of  these  registered 
branches,ll,242  had  made  returns  of  their  quinquennial 
valuations,  showing  in  2,281  cases  an  aggregate  surplus  of 
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£874  679,  and  in  8,!)G1  cases  an  afj^rcfjat e  defieioncy  of 
£6,716,8'^8.  With  regard  to  the  independent  societies,  that 
is,  societies  not  in  connection  willi  any  m-ders,  and  societies 
wliich,  thoujrli  really  in  connection  with  some  orders,  have 
chosen  to  retain  their  separate  registry  nnderthe  act  of  1855, 
and  not  to  lieeonie  fully  registered  branches  under  that  of 
1H75,  the  following  particulars  may  be  given  :  Nunilier  of  so- 

cieties, 10,«G ;  members,  2,133,710;  fluids,  f!),280,301.  An- 
nual estimated  income  and  expenditure  :  ("ontributioiis, 

£1,707,000;  interest  and  other  recoijits,  £410,000;  total, 
£3,117,000:  benefits,  £1,596,000;  expenses,  £195,000;  saved 
in  the  year,  £336,000  ;  total,  £3,117,000,  as  liefore.  Of  these 
societies,  3,717  had  furnished  returns  of  their  valuations, 
showing  in  837  cases  a  surplus  of  £658,253,  and  in  3,890 
cases  a  deficiency  of  £3,901,435. 

While  the  successive  acts  from  1793  onward  have  ex- 
tended privileges  to  registered  societies,  it  has  never  been 

the  policy  of  the  legislature  to  prohibit  the  formation  of 
societies  outside  of  the  registry  acts.  There  is  not  and 
ought  not  to  be  anything  criminal  in  a  number  of  persons 
having  a  common  interest  assembling  together  and  endeavor- 

ing to  aid  each  other  in  making  provision  for  the  ills  of  life 
in  their  own  way.  Accordingly,  many  registered  societies 
exist ;  how  many  can  not  be  ascertained,  but  it  was  thought 
by  friendly  societies  commissioners  in  1874  that  the  field  of 
unregistered  societies  was  at  least  as  large  as  that  of  the 
registered.  Impatience  with  the  restrictions  of  the  friendly 
societies  acts  is  a  frequent  cause  of  this. 

Unwillingness  to  incur  the  expenses  of  valuation  is  an- 
other cause.  This  is  shown  by  the  circumstance  that  since 

1875  the  proportion  of  societies  registered  under  conditions 
in  which  the  valuation  would  be  dispensed  with  has  been 
n\uch  greater  than  it  was  previously.  Juvenile  societies 
and  societies  making  a  periodical  division  of  funds,  from 
which,  as  not  involving  any  accumulation  of  capital  to  meet 
future  risks,  a  valuation  would  not  be  required,  form  a  con- 

siderable proportion  of  the  societies  applying  for  registry. 
Other  societies  which  are  deterred  from  registry  are 

those  which  are  established  in  large  industrial  works  by  ar- 
rangement between  employer  and  employed,  in  which  tlie 

belonging  to  the  society  is  made  a  couilition  of  employment, 
and  the  contributions  are  therefore  not  voluntary,  as  the 
act  requires.  If  it  were  safe  to  assume  that  the  members  of 
unregistered  societies  are  equal  in  number  to  those  of  the 
registered  societies,  the  estimate  of  the  extent  to  which  the 
British  workingman  has  made  provision  for  his  future  would 
be  amazing.  It  is  estimated  that  the  number  of  adult  male 
persons  of  the  working  class  somewhat  exceeds  7,000,000. 
The  number  of  members  of  registered  friendly  societies  is 
3,861,519,  besides  a  further  3,318,942  belonging  to  the  col- 

lecting societies,  presently  to  be  referred  to.  Omitting  these 
latter,  as  largely  consisting  of  women  and  children,  and  as 
being  almost  exclusively  for  the  assurance  of  burial  money 
only,  and  striking  off  the  odd  861,519  as  representing  the 
infant  and  female  membersliip  of  the  ordinary  societies  as 
well  as  the  cases  in  which  a  member  belongs  to  more  than 
one  society,  the  number  of  adult  male  members  of  registered 
friendly  societies  left  is  3,000,000. 

If  to  these  be  added  nearly  a  million  members  of  trades- 
unions,  the  majority  of  whom  are  assured  for  friendly  so- 

ciety benefits,  the  practice  of  making  provision  for  sickness 
and  funeral  expenses  is  spread  over  an  area  almost  equal  to 
that  of  thtvmale  working  class  jiopulation,  and  one  would 
almost  be  justified  in  asserting  that  those  who  do  not  make 
such  provision  are  a  mere  residuum,  consisting  mainly  of 
persons  not  in  regular  employment.  The  man  in  steady 
employment  is,  it  would  seem,  almost  invarialjly  insured  to. 
some  extent  in  some  society  of  one  class  or  another. 

If  the  provision  made  liy  friendly  societies  were  as  com- 
prehensive as  that  of  the  old  guilds  before  mentioned,  it 

might  be  supposed  that  the  workingman  was  effectually 
protected  against  every  contingency  of  life:  but  that  is  not 
so.  Pew  societies  make  any  di'finite  (irovision  against  in- 

ability to  work  through  old  age;  but  many  are  prevailed 
upon  by  excellent  motives  of  sympathy  with  their  older 
members  to  continue  sick  pay  during  the  whole  of  life,  and 
thus  provide  them  with  what  amounts  to  an  old  age  pension. 
This  well-meant  liberality  is  the  most  usual  cause  of  the  in- 

solvency of  societies;  for  the  contributions  of  the  members 
are  rarely  more  than  sutRcient  to  provide  for  such  casual 
sickness  as  may  arise  during  their  working  lives,  and  the 
funds  rapidly  become  exhausted  when  the  society  attempts 
to  do  more  than  this.  On  the  other  hand,  there  can  be  few 
things  more  deplorable  than  to  see  a  man  who  has  b(>en  an 

honest  and  thrifty  workman  during  the  active  years  of  his 
life  reduced  to  seek  the  workhouse  as  an  asyluin  in  his  last 
days.  Probably  this  does  not  happen  with  anyfhing  like  the 
frequency  that  has  been  asserted,  but  that  it  should  happen 
at  all  is  a  thing  to  be  prevented.  The  minds  of  statesmen 
and  philanthropists  in  (iivat  Uritniii  have  been  much  directed 
to  the  means  of  preventing  il.  Numerous  schemes  of  com- 

pulsory insurance,  of  state  aid,  and  of  free  jieiisions  have 
been  promulgated,  and  a  royal  conimissioii  of  high  author- 

ity has  been  appointed  to  discuss  the  position  (jf  the  aged 
poor,  and  devise  the  best  means  of  anieiioriiting  it. 

Tlie  provident  method  seems  to  be  the  only  one  by  which 

the  iiroblein  can  be  solved:  but  not  the  cast-iron" system of  fixed  annuities  commencing  at  a  given  age.  The  ques- 
tion should  be  approached  from  the  side  of  the  worker's 

real  wants,  not  from  that  of  the  theori.st.  Encouragi.'  him 
to  lay  liy  for  old  age  as  much  as  he  can  spare,  aftcT  having 
met  the  more  urgent  claims  of  the  present  day;  commute 
his  savings  into  a  pension  when  inability  to  work  through 
old  age  comes  upon  him,  whether  it  be  early  or  late;  impose 
upon  him  no  conditions  of  forfeiture.  At  present  he  pays 

one  or  one  and  a  half  weeks'  income  to  his  friendly  society  ; 
get  him  to  lay  aside  two  weeks'  income,  and  the  uncertain 
provision  for  old  age  which  he  now  assures  might  be  placed 
beyond  doubt. 

it  is  urged  in  favor  of  some  schemes  of  state  aid,  or  state 
provision  for  the  aged,  that  the  incomes  received  by  many 
agricultural  and  other  laborers  are  insufficient  to  allow  of 
their  making  further  provision  for  old  age  than  they  do  at 
present ;  but  those  who  thus  argue  overlook  that,  if  it  be  so, 
state  aid  would  be  a  gift  to  the  employer  and  not  to  the 
workman.  The  only  form  in  which  state  aid  could,  per- 

haps, be  useful  is  in  the  safe  keejiing  of  the  funds.  To  sub- 
sidize them  in  any  way  out  of  the  general  taxation  would 

probably  be  a  mischief;  but  the  least  harmful  form  of  subsidy 
would  lie  the  gi'ant  of  a  fixed  rate  of  interest,  even  if  it  ex- 

ceeded to  a  slight  extent  the  current  rate  paid  to  the  public 
creditor.     This  would  be  a  return  to  the  legislation  of  1828. 

A  class  of  friendly  societies  remains  to  be  mentioned  which 
differs  widely  from  the  others  in  many  respects,  viz.,  the 
collecting  burial  societies.  Of  these  there  are  39,  having 
3.318,943  members,  an  average  of  85,101  to  each  society,  the 
larger  number  being  infants.  Their  accumulated  funds 
v/eve  £3,289,858,  or  £58,714  for  each  society,  but  only  VSs.  9d. 
per  member.  Their  valuations,  however,  are  favorable:  14 
societies  had  a  surplus  of  £248,388,  and  15  societies  a  defi- 

ciency of  £116,343.  The  complaints  against  these  .societies 
are  not  that  they  incur  the  risk  of  insolvency  by  charging 
too  little,  but  that  they  are  conducted  on  too  wasteful  a  sys- 

tem, that  for  every  shilling  that  goes  to  benefit  the  member 
another  shilling  is  spent  in  management.  These  complaints 
are  to  a  certain  extent  met  by  the  observation  that  the  con- 

tributions of  the  members  are  payable  by  small  weekly  in- 
stallments, and  have  to  be  collected  from  them  by  an  army 

of  ofiicials.  These  collectors  have  to  be  remunerated  for 
their  services,  and  the  remuneration  must  necessarily  be 

large  in  proportion  to  the  small  contributions.  If  the  mem- 
bers could  be  induced  to  dispense  with  their  services,  the 

management  of  these  societies  would  be  much  more  eco- 
nomical ;  but  the  members  can  not  be  persuaded  to  act  for 

themselves,  or  to  take  any  real  interest  in  the  working  of 
these  societies,  and  it  is  tiius  that  the  mischief  arises.  In 
contrast  to  the  British  system,  that  which  prevails  in  Prance 
may  be  briefly  commented  on.  Friendly  societies  in  France 
are  of  three  classes :  1.  Societies  recognized  as  establishments 

of  public  utility ;  2,  approved  societies ;  3,  authorized  socie- 
ties. The  first  two  classes  have  many  privileges:  They  are 

provided  by  the  commune  with  gratuitous  meeting-rooms 
and  books  of  account,  and  are  exempt  from  stainji  duty. 
They  are  allowed  4J  per  cent,  interest  on  tlioir  funds :  re- 

ceive subventions  from  the  state:  and  there  is  a  triennial 
distribution  of  honors  among  their  most  deserving  managers. 
Their  members  exceed  1,000.000:  those  of  the  merely  author- 

ized societies  exceed  300,000.  The  income  of  the  three 

classes  of  societies  together  for  the  year  1890  was  £1,170,- 
000  :  their  capital,  £6,938,000. 

In  like  manner,  in  Germany,  legislation  having  for  object 
the  universal  extension  of  accident  insurance,  sickness  in- 

surance, and  old  age  insurance,  has  brought  the  friendly 
societies  into  clo.ser  relation  with  the  state  than  exists  in 
Great  Britain,  or  than  the  modes  of  thought  of  the  British 
people  are  accustomed  to,  or  disposed  to  tolerate.  In  the 
British  colonies  of  .\ustralasia.  New  Zealand.  Ceylon,  and 
elsewhere,  as  well  as  in  the  Dominion  of  Canada,  friendly 
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societies  flourish,  ami  nre  refjiiliited  by  lesjslatioii  liaseil  upon 
Uiat  of  llie  inciMu^r-eiiiiiiti-v'.  In  tliusu  ycnini;  eunnimiiities 
the  form  of  society  wliieli  lias  found  most  favor,  iinil  has  in- 

deed been  almost  universally  adopted,  is  that,  of  the  allili- 
ated  order.  As  embodiments  of  thril't  and  self-reliaixre,  and 
tniinins-s(^hools  in  the  art  of  self-government,  the  d(!vel- 
opuient  and  extension  of  the  friendly  society  system  amonj; 
English-speaking  communities  is  full  of  bright  promise  for 
the  future. 

Au'rnoaiTiKS. — Friendly  Societies  and  Guildn,  by  C.  Wat- 
ford (re])rints  fi-oui  his  Insurance  Cycldjundia,  1878):  Hard- 

wick's  Manual  of  Friendly  SoeieticH;  I'ratt's  Law  of 

Friendli/  Societies  (11th  ed."  1888):  T/ie  Frimdh/  Society Movement,  by  Hev.  .1.  F.  Wilkinson  (188(i):  Mutual  Thrift, 
by  the  same  (1891):  Quarterly  Review  (April.  IHSH) ;  Odd 
Fellows'  Magazine  (paxiiim ) ;  Foresters  Misntlatiy  { paxsiin ) : 
reports  on  sickness  an<l  mortality  in  i\w.  Mancliester  Unity, 
by  RatelilTo,  anil  in  the  Anciciit  Order  of  Foresters  and 
Independent  Order  of  Rechaliites,  by  Neison ;  reports  of 
chief  registrar  of  friendly  societies  (1855,  et  seq.) ;  reports  of 
royal  commission  on  friendly  societies  (1872-74);  reports  of 
parliamentary  committees  (1817,  f/  .sci/.) :  article,  I'riendly 
Societies,  in  Encyclopcedia  Britannica  (i)tli  edition) :  Ansi-ll 
on  friendly  societies ;  Seratchley  on  friendly  soei(!ties ;  ac- 

count of  some  remarkable  frieiuily  societies,  by  II. 'Pomp- kins.  E.  W.  liR-llSKOOK. 

f'ripndship :  village :  Allegany  co.,  N.  Y.  (for  location 

of  county,  see  map  o"f  New  York,  rcf.  6-D):  on  railway: 
23  miles"  N.  E.  of  Olean.  It  is  the  seat  of  Baxter's  Mu- 

sical University,  and  has  five  churches,  an  academy  and 
union  school,  a  foundry,  a  sash  and  blind  factory,  and  a 
cheese-box  factory.  Principal  business,  farming  anil  cheese- 
making.     Pop.  (1880)  1,134;  (1890)  1.869. 

Editor  of  "Register." 
Friends  of  God  :  a  body  of  religious  persons  in  the  four- 

teenth century  who  constituted  an  unorganized  brother- 
hood. SoTne  were  laymen,  like  Xieholas  of  Basel,  their 

greatest  leader ;  others  were  monks,  like  Tauler,  the  great 
Dominican  mystic.  The  Friends  of  God  adhered  to  the 
Church,  but  attempted  great  reforms  within  it.  They  were 
mystics,  but  intent  upon  realizing  in  practical  life  their 

ideas  of  holiness.  "  He  is  a  perfect  man."  says  .John  of 
Chur,  "  who  has  become  one  with  God,  wanting  nothing  else 
but  what  God  will."  They  were  very  strict  in  attending 
church  service,  but  they  gave  novel  and  often  fantastic  ex- 

planations of  the  religious  symbols ;  and  they  were  unspar- 
ing in  their  denunciations  of  ecclesiastical  abuses.  They 

formed  no  sect,  but  attempts  were  now  and  then  made  at 
organizing  local  brotherhoods.  Thus  John  of  Chur  (d.  in 
1380)  retired  from  the  bustle  of  his  native  city,  built  a  chap- 

el near  the  Castle  of  Ruttberg.  in  the  canton  of  St.  Gall, 
and  was  for  many  years  the  center  of  a  wide  circle  of  adher- 

ents. They  also  maintained  personal  and  epistolary  com- 
munication with  one  another,  especially  within  the.  same 

locality.  But  something  vague  and  obscure  always  re- 
mained hovering  about  them,  their  doctrines,  and  their  re- 

lations. See  Jundt,  Les  Amis  de  Dieii  au  quatorzieme 
siecle  (Paris.  1879). 

Friends,  Society  of,  commonly  called  Quakers  :  a  sect  of 

Christians,  distinginshed  by  their  belief  in  the  "  Light 
Within,"  or  the  imnianence  of  the  Holy  Spirit,  and  by  a 
number  of  "testimonies"  .springing  from  that  belief. 

Foundat ion. — The  revolt  from  authority  and  tradition 
which  characterized  English  religious  thought  in  the  seven- 

teenth century  is  primarily  responsible  for  the  rise  of  a  sect 
whoso  members  called  themselves  at  first  the  Friends  of 
Truth,  and  later  the  Society  of  Friends.  The  term  Quaker 
has  been  erroneously  explained  on  the  basis  of  physical  ex- 

citement during  worship;  but  Fox  says  it  was  .Justice  Ben- 
nett at  Derby  in  1650  "  who  was  the  first  that  called  us 

Quakers,  because  I  baile  him  tremble  at  the  word  of  the 

Lord,"  While,  as  Bancroft  says,  the  rise  of  this  sect 
•'  marks  the  moment  when  intellectual  freedom  was  claimed 

unconditionally  by  the  people  as  an  inalienable  birthright," 
and  while  the  historian  Jjceky  has  spoken  of  Quaker  di  ic- 
trine  as  "that  strange  form  of  distorted  rationalism."  lu'ver- 
thidess  the  origin  of  Friends  must  be  connected  witli  the  life 
and  teaching  of  George  Fox.  His  biography  is  the  history 
of  early  Quakerism,  yet  it  should  be  remembered  that  he  did 
not  seek  to  organize  a  new  sect ;  he  sought  simply  to  pro- 

claim a  purification  of  the  Church  at  large,  and  a  revival  of 
Christianity  in  its  original  simplicity  and  freedom.  George 
Fox  was  born  in  Leice.stershire,  England,  1634,  the  son  of  a 

weaver, — "  righteous  Christopher  " — who   left  him  a  small 
property,  sufficient  for  his  simple   needs  during  a  life  of 
sixty-five  years.     In  his  famous  journal  he  has  described  the 
stormy  time  of  his  early  religious  experiences,  and  the  steps 
by  which  he  was  led  into  a  ndssion  of  peace  to  his  fellows; 
(h^spite  the  sneers  of  Macaulay  this  book  is  now  regarde<l  as 
the  sincere  and  eloipient  utterance  of  a  profoundly  spiritual 
natiu'e.     Humility  and  power  of  will  have  selilom  been  so 
remarkably  united   as   in   George  Fox.     A  certain  dignity 
and  force  of  character,   preserve<l  through   manifold   im- 

prisonments and  persecutions,  led  the  civil  authorities  to  re- 
gard him  with  nwpect;  he  was  not  free  from  the  hysteric 

and  extravagant  taint  which  we  meet  in  nearly  all  the  re- 
ligious men  of  his  <lay,  but  integrity,  simplicity  of  life  and 

conversation,  gritat  executive  and  organizing   power,  and 

a  certain  readiness  in  all  emergencies — "I  never  .saw  him," 
says  Pcnn,  "not  a  match  tor  every  service  or  occasion  " — combined  to  make  him  a  trusted  leader  of  men.     The  cen- 

tral ])oint  of  his  doctrine  is  the  direct  resjionsibility  of  each 
soul  to  (Jod,  without  mediation  of  priest  or  form,  Ijecause  of 
the  presence  of  the  Holy  Spirit  in  the  heart  of  every  human 

being.     "  The  Lord  (iod  opened  to  me."  he  says.  "  by  his  in- 
visible power  how  every  man  was  enlightened  by  the  divine 

light  of  Christ :  I  .saw  it  shine  through  all,  and  that  they 
wiio  believed  in  it  came  out  of  condemnation  into  the  light 
of   life,  and  became  children  of  the  light :  but  that  they 
thiit  hated  it  and  did  not  believe  it  were  condemned  by  it, 

though  they  made  a  profession  of  Christ  .      .  ."     From  this 
central  article  of  belief  radiate  the  distinguishing  doctrines 
of   the  society.     Because  all  men  share  in  this  light,  the 
Quaker  insisted  upon  tolerance,  a  virtue  then  almost  un- 

known, except  among  the  Baptists,  and  upon  the  equality 
of  all  members  of  the  state,  a  position  which  involved  the 
stand  against  slavery.     For  the  same  reason,  but  in  a  hum- 

bler sphere  of  "testimonies,"  he  refused  to  doff  his  hat  to 
men  of  rank  or  place,  or  to  address  them  with  the  plural 

pronoun    "  you."   when,  as  was  the  custom,   servants  and 
connnon  folk  were  addressed  with  "  tliou  "  and  "  thee."     To 
justify  this  innovation.  Fox  jiublished  in  1660,  with  the  aid 
of  Stubbs  and  Furley.  who  provided  the  necessary  scholar- 

ship, a  book  called  The  Battledoor;  it  showed  from  the  pro- 
nouns of  a  long  list  of  foreign  tongues  that  "  thou  "  and 

"thee"  are  the  only  correct  forms  for  the  second  person 
singular.     As  a  specimen  of  Quaker  controversy  this  rare 
book   is  noteworthy   enough.     For  the   same   reason — im- 

manence of  the  Divine  .Spirit — the  Quaker  avoided  forms 
and  written  creeds,  rejected  music  and  all  other  aids  which 
art  extends  to  religion,  and.  since  God  dwells  in  the  heart 
and  not   in   wood   or  stone,   built  the    meeting-house    as 
simply  as  was  possible.     A  good  example  of  earliest  Quaker 
architecture  is  the  building  at  L^lverstone,  still   known   as 
Fox's  chapel.     For  the  same  reason,  moreover,  the  Quaker 
proclaimed  a  baptism  of  re|)entance  and  conviction,  instead 
of  baptism  by  water,  and  the  communion  of  the  spirit  rather 
than  the  breaking  of  bread.     No  intellectual  preparation 
can   insure   spiritual  gifts ;    Oxford   and   Cambridge,   ran 

George  Fox's  quaint  saying,  could  not  make  a  minister; 
and  hence  the  Quaker's  testimony  against  paid  preachers. 
On  the  other  hand,  he  created  an  ecclesiastical  democracy, 

gave  women  cqiual  rights  with  men,  not  only  in  the  minis- 
try, but  in  the  conduct  of  business,  and  allowed  any  mem- 
ber to  lift  U[i  voice  in  the  meetings  for  worship,  provided 

that  the  speaker  was  truly  "moved"  by  the  Spirit.     Not 
the  least  logical  outcome  of  this  central  doctrine  of  the  im- 

manence of  the  Divine  Spirit  was  the  silent  meeting,  "  frost 
of  the  mouth  and  tliaw  of  the  mind  " ;  in  a  quiet  broken 
by  nohuman  voice  each  heart  could  commune  with  God. 

Whatever  might  be  the  emphasis  which  Quakers  laid 
upon  this  central  fact  of  spiritual  guidance,  it  is  quite  un- 

true that  they  rejected  the  authority  of  Scripture.  Fox 
contended  not  that  the  Bible  was  without  binding  author- 

ity, but  that  it  should  be  read  invariably  by  the  light  of  the 

.Spirit.  "  I  saw."  he  tells  us,  "  th.at  Christ  died  for  all — was 
a  propitiation  for  all,  and  that  the  manifestation  of  the 
spirit  of  God  was  given  to  every  man  to  profit  withal. 
These  things  I  did  not  see  by  the  help  of  man,  nor  bv  the 

letter  of  Scripture;  but  I  s.aw  them  in  the  light  of  the  "Lord Jesus  Christ  and  by  his  immediate  spirit  and  power,  as  did 
the  holy  men  of  God  by  whom  the  Holy  .Scriptures  were 

written  ;  yet  the  Holy  Sci'iptures  were  very  precious  to  me, 
for  I  was  in  that  spirit  by  which  they  were  given  forth. " 
Indeed  it  was  the  teaching  of  the  Bible  which  led  Fox  and 
his  followers  to  put  a  literal  interpretation  upon  the  com- 

mand of  Christ,  "Swear  not  at  all  ";  and  although  this  re- 
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fusal  to  tnke  oaHis  led  tliom  into  tlicir  chief  diflioulties  with  | 
the  istiite,  bringing  upnii  theiii  [jiTsccutioMs  nf  the  inost  cruel 
character,  they  refusnl  to  bute  a.  jot  of  their  testimony,  anil 
have  been  the  pioneers  of  the  iiioilern  custoiu  of  allirniatioii. 

Another  comnuunl — "  Thou  shalt  not  kill" — was  regarded 
as  putting  an  absolute  ban  upon  all  military  service  ;  when 
Pox  was  asked  to  be  a  captain  in  the  Puritan  army,  he  re- 

plied that  he  was  "  in  love  with  all  nu^n,  and  could  not 
fight  against  any."  Siiviplicity  was  the  keynote  of  Friends' 
ordinary  conduct,  plainness  of  speech,  plainness  of  dress 
and  behavior;  the  guida-nce  of  the  Holy  Spirit  was  to  lead 
the  Quaker  through  the  minutest  details  of  his  life,  and 
would  stamp  his  walk  and  conversation,  so  he  believed,  with 
the  mark  of  primitive  Christ  ianity.  In  the  last  resort  he 
must  always  consult  the  monitor  within.  When  a  convert 
of  gentle  rank  came  to  Fox  and  asked  whether  he  should 
continue  to  wear  his  sword,  the  founder  answered,  "  Wear  it 
as  long  as  thou  c'anst." 

The  famous  Apology  of  Robert  Barclay  contains  a  logical 
exposition  of  the  doctrines  of  Friends ;  but  George  Fox  him- 

self put  forth  a  declaration  of  belief  in  a  letter  addressed  in 
1671  to  the  governor  of  Barbados,  which  was  intended  to 
convince  the  authorities  that  the  new  sect  was  at  one  with 
the  Church  in  regard  to  fundamental  beliefs  of  Christianity, 

and  had  nothing  in  its  doctrines  which  could  pi'ovc  harm- 
ful to  the  state.  This  letter,  together  with  the  Apology  and 

the  doctrinal  writings  of  William  Penn  and  others  of  his 
time,  gives  us  clear  insight  into  the  belief  of  the  founder  and 
his  adherents.  These  early  converts  or  fellows  of  Pox  were 
drawn  from  all  classes  of  society ;  the  time  was  full  of  relig- 

ious disintegration,  ami  gentle  souls  of  every  sect  and 
standing  gatTiered  about  the  preacher  of  tolerance,  simplic- 

ity, and  the  life  of  the  spirit.  Gentlemen,  officers  in  the 
army,  clergymen,  shepherds,  household  servants,  tradesmen, 
all  sorts  and  conditions  of  men,  were  allied  with  Fox.  Twice 
he  visited  the  Continent;  spent  some  time  in  Scotland, 

where  he  converted  Col.  David  Barclay  ("  Barclay  of  Ury  ") 
and  his  famous  son  Robert ;  and  twice  journeyed  to  Amer- 

ica, passing  two  years  in  what  was  then  almost  a  wilderness. 
His  early  ministrations,  which  began  in  1647,  were  full  of 
persecution  and  privation  of  every  sort.  He  was  beaten  by 
a  mob  a:id  left  for  dead ;  abuse  of  every  sort,  imprisonment 
in  the  loathsome  jails  of  that  time,  exposure,  lack  of  decent 
food — all  failed  to  touch  his  indomitable  spirit.  That  time 
of  persecution  was  rich  in  converts.  In  churches — laymen, 
as  we  know,  often  preached  from  the  pulpits  of  Puritan  Eng- 

land— at  market-crosses,  up  and  down  the  land.  George  Fox 
called  men  of  all  sects  to  a  life  in  the  spirit  and  in  the  sim- 

plicity of  truth.  His  preaching  was  powerful,  his  fervor  in- 
tense :  "  Take  thine  eyes  off  me,"  cried  one  who  disputed  with 

him,  "  they  pierce  me  so  "  ;  and  William  Penn  has  borne  testi- 
mony to  the  founder's  power  in  supplication:  "The  most awful  living  reverent  frame  I  ever  felt  or  beheld  was  his  in 

prayer."  Pox  was  most  successful  in  the  northern  counties  of 
England,  and  soon  saw  a  little  army  of  preachers  at  his  side. 
Persecution  only  fed  the  flame.  By  1663  there  were  over 
4,000  Friends  in  prison  at  one  time;  in  twenty  years  343  are 
said  to  have  died  from  cruel  treatment.  There  were  other 
trials.  Tlie  profligacy  of  certain  Dissenters,  the  insane  and 
extravagant  acts  of  others — in  a  few  eases,  it  must  be  ad- 

mitted, of  Friends  themselves — involved  in  undeserved  con- 
demnation a  sect  which  insisted  from  the  start  upon  simplic- 

ity of  conduct,  rigid  morals,  and  complete  obedience  to  the 
civil  authorities.  At  one  time  the  lack  of  coherence  in  the 
society  combined  in  such  a  degree  with  the  persecution  from 
without  that  there  was  danger  of  total  destruction.  It  was 
here  that  the  ilignity,  the  persuasive  power,  and  the  organiz- 

ing genius  of  Fox  brought  order  ami  discipline  among  his 
followers,  and  laid  the  abiding  foundation  of  the  society. 
To  this  organization  there  was  considerable  resistance,  led 
by  Wilkinson,  Rogers,  Story,  and  others,  who  objected  to 
any  outward  restraint  upon  the  freedom  of  each  soul  and  its 

peculiar  spiritual  guidaiU'C.  However,  the  estalilishmeut  of 
order  took  its  course.  The  society  had  been  held  together 
by  the  sympathy  of  common  aims  and  common  suffering,  by 
the  ministers  who  journeyed  from  one  assembly  to  another, 
and  by  stated  general  meetings,  held  four  times  in  the  year, 
where  several  conventions  came  together.  As  early  as  1666 
Fox  established  that  unit  of  ecclesiastical  order  among 
Friends,  the  monthly  meeting.  Regular  houses  for  wor- 

ship were  provided,  not  without  a  harmless  legal  artifice  in- 
volving tenants  and  household  furniture.  In  1673  a  yearly 

meeting  was  held  in  Ijondon ;  and  in  1675  articles  of  tlisci- 
pline  were  communicated  to  the  quarterly  meetings.   In  1688 

violent  persecution  came  to  an  end,  and  the  society  could 
perfect  its  organization  undisturbed;  two  years  later  (icorge 
Fox  died,  and  t,)uakerism  entered  upon  its  second  period  of 
developmeid,. 

Later  History. — The  society  was  not  confined  to  the 
limits  of  Great  Britain.  In  1060  a  general  epistle  mentions 

"the  great  work  and  service  of  the  Lord  beyond  the  seas," 
in  Germany,  Italy,  Ronu',  Tui'key,  Norway,  Barbados,  and 
America,  where  "  Friends  have  passed  in  the  service  of  the 
Lord."  Nearly  £oOO  was  ap]iropriated  at  this  time  for  such 
missionary  work.  A  woman  Friend  was  admit tiul  to  audi- 

ence by  the  "  Great  Turk."'  and  found  courteous  treatment ; 
while  two  others  of  the  same  sex  met  a  very  dilTei'eiit  recep- 

tion at  the  hands  of  the  Inquisition  in  Malta.  Permanent 
branches  of  the  society  were  established  in  Germany,  France, 
and  Norway,  where  they  .still  exist,  although  in  diminished 
numbers.  Prominent  among  the  Dutch  memljers  wasSewel, 
historian  of  early  Cjuakerism.  In  Scotland  the  body  of 

F'riends  hiis  never  been  large,  but  their  innnbers  in  Ireland 
are  still  respectable.  A  small  settlement  has  been  made  in 
Australia.  But  it  was  North  America  that  became  the  most 
important  colony  of  Quakerism.  Here,  in  the  New  World 
as  in  the  tJld,  the  history  of  the  society  begins  with  a  period 
of  persecution.  As  early  as  1656  two  Quaker  women  came  to 
Boston,  were  searched  for  signs  of  witchcraft,  iiuprisoned, 
and  banished  with  strict  injunctions  never  to  return.  Ot  hers 
coming  into  the  colony,  laws  were  passed  against  this  Quaker 
heresy,  with  mutilation  for  offenders,  and  death  for  tlie  ob- 

stinate. In  a  few  cases  zeal  carried  the  Quakers  to  deplor- 
able lengths  of  fanaticism  ;  but  the  cruelty  of  their  persecu- 
tors is  not  to  be  defended,  and  the  courage  of  men  and 

women  who  returned  to  stripes,  to  luutilations,  and  to  death 
is  not  to  be  denied.  Three  men  and  one  woman  were 
hanged ;  but  further  severities  were  checked  by  a  numdate 
of  Charles  II.,  obtained  by  the  influence  of  English  Friends. 
Many  of  these,  meanwhile,  began  to  seek  homes  in  New  York, 
Rhode  Island,  and  other  parts  of  America.  In  1674  Quakers 

bought  Lord  Berkeley's  interest  in  the  Jerseys ;  in  1677  they 
founded  the  town  of  Burlington,  and  soon  published  the 
democratic  and  liberal  laws  of  New  Jersey.  Their  first  colo- 

nial assendjly  met  in  1681,  a  body  made  up  for  the  most 
jiart  of  Quakers;  and  in  the  same  year  Penn  obtained  from 
Charles  II.  the  grant  of  his  famous  colony.  The  history  of 

this  "  Holy  Experiment,"  its  successes  and  failures,  must  be 
read  elsewhere  ;  enough  to  note  that  the  influence  of  Quaker- 

ism in  the  foundation  and  development  of  Pennsylvania 
was  distinctly  for  good. 

The  first  zeal  of  Quakerism,  the  power  to  make  converts 
and  extend  its  borders,  ceased  with  the  death  of  its  founder. 
The  absence  of  jaersecution  may  have  contributed  to  this 
state  of  affairs.  Testimonies  hardened  into  tradition  and 

almost  into  a  ritual.  The  rigid  morals  and  prevailing  integ- 
rity of  Friends  engendered  public  confidence  in  their  deal- 
ings, and  since  their  scruples  about  an  oath  excluded  them, 

especially  in  England,  from  the  universities  and  from 
the  professions,  it  was  only  natural  that  they  should  be 
found  chiefiy  in  trade  and  numufactures.  Simjilicity  and 
economy  in  private  life  enabled  many  of  them  to  accumu- 

late largo  fortunes;  and  the  same  necessity  of  restricted 
household  expenditures  encouraged  them  to  liberal  bene- 

factions. It  must  be  remembered,  however,  that  his  sim- 
plicity of  life  and  limited  outlay  of  money  won  for  the 

Quaker  another  reputation,  and  often  made  him  play  in  pub- 
lic esteem  the  part  of  a  niggard  and  a  worshiper  of  money. 

The  Quaker  in  Fielding's  Tom  Jones  is  an  instance,  and  a 
later  writer  than  Fielding  alludes  to  the 

.  .  .  broad-brim "d  hawker  of  holy  things. 
Whose  ear  is  stutt'd  with  his  cotton,  and  rings Even  in  dreams  to  the  chiulj  of  his  pence. 

Against  these  not  too  generous  hints  may  be  placed  the  un- 
doubted facts  of  Quaker  philanthropy.  George  Pox  indi- 

cated many  needed  reforms.  He  protested  against  capital 
punishment  forsuch  offesises  as  larceny,  and  heralded  the  gen- 

eral protest  of  the  .society  against  a  death-iienalty  for  crime. 
He  s)ioke  distmctly  against  the  keeping  of  slaves.  In  Amer- 

ica, Friends  began  and  maintained  protest  against  slavery. 
In  1688  the  Germantown  meeting  published  such  a  protest. 
Franklin,  in  a  letter  to  John  Wright,  of  London,  dated  Nov. 
4,  1787,  recalls  several  occasions  where  Friends  took  similar 
action,  notably  a  meeting  held  at  Philadeliiliia  in  1693  ;  and 
he  mentions  books  against  slavery  whieli  he  himself  printed 
for  the  society.  John  Woolman  worked  nobly  in  the  cause ; 
by  1776.  although  a  colony  like  New  Jersey  counted  over 

13.000  slaves,  in"  the  neighboring  meeting  of  New  York  to 
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own  shivos  meant  loss  of  membership.  Wliittier,  liimself 
foremost  in  tlie  cimso,  has  given  an  admirable  aecdunt  of 
this  whole  matter  in  the  intnxlue.tion  to  bis  eilltion  of  John 
Wonlriians  ■liiuriiii).  Again,  in  tlie  sulistitution  of  arbitra- 

tion for  war  Friends  have  been  distinctly  prominent ;  Frank- 
lin approved  tlieir  efforts  in  this  direction  (see  a  speecii  of 

his  in  Bigelow's  Life,  of  Franklin,  iii.,  393).  Among  other 
Quakers  wlio  have  l)ecn  active  ]iiiineers  in  reforms  of  differ- 

ent kinds  are  Lancaster  in  eihication.  Klizalieth  Fry  anidng 
the  jirisoners.  .bilui  Mrigiil  and  W.  K.  Forster  in  polities,  and 
Tuke  in  treatment  of  the  insane.  In  science  there  are  names 

like  D.alton  and  Young,  wldle  the  records  of  trade  and  in- 
dustry would  show  a  long  and  honorable  list  of  Friends.  It 

may  be  claimed  that  the  society  has  influenced  public  life 
more  than  any  other  religious  body  of  its  size. 

Schism. — The  testimonies  of  a  "  peculiar  people,'"  the  ab- sence of  all  forms  in  worship,  the  principle  of  birthright 
membership,  and  the  strict  precautions  against  marriage 
with  those  beyond  the  pale,  contriliuted  to  stop  the  growth 
of  the  sect.  As  long  as  the  milder  but  vexatious  phases  of 
social  persecution  continued  Friends  were  welded  into  com- 

parative unity;  but  with  jirosperity  came  division  and  dis- 
cord. The  great  division  of  1827,  winch  had  its  center  in 

Philadelphia  yearly  meeting,  worked  havoct  in  the  meetings 
of  New  York  and  Baltimore  as  well,  and  brought  aliout  a 
permanent  separation  of  Friends  in  the  IJ.  S.  The  contro- 

versy was  bitter;  it  caused  disputes  aliout  ])roperty,  broke 
up  old  friendshi]is,  and  led  to  many  social  and  legal  compli- 

cations, but  eventually  an  excellent  feeling  between  the  two 
branches  was  created,  and  some  attempts  have  been  made  at 
a  permanent  reconciliation.  It  is,  however,  improbable  that 
a  satisfactory  basis  can  be  found  for  corporate  union. 

The  causes  of  this  division  are  evident.  In  its  very  foun- 
dat  ion  Quakerism  had  two  distinct  tendencies.  One  affirmed 
independence  of  the  letter  of  Scripture,  and  emphasized  the 
right  of  each  soul  to  follow  the  guidance  of  the  Spirit.  The 

other  tendency — shown  in  George  Fox's  letter  to  the  gov- 
ernor of  Barbados — was  fain  to  square  the  belief  of  Quaker- 

ism with  the  creeds  of  evangelical  Christianity.  The  sejia- 
ration  of  1827-38  was  upon  these  lines.  One  party,  the 
so-called  "  Hicksites,"  protested  against  unwarranted  inter- 

ference with  the  liberty  of  individual  belief.  The  other 

party,  known  as  "  Orthodox,"  protested  against  those  minis- 
ters, notably  Elias  Hicks,  who  threw  doubt  upon  the  abso- 
lute divinity  of  Christ  and  the  full  meaning  of  the  atone- 

ment. A  total  separation  ensued,  so  far  as  the  U.  S.  were 
concerned,  in  the  society  at  large,  the  Hicksites  taking  a  ma- 

jority of  Friends  in  the  Middle  States.  In  England,  where 

the  yearly  meeting  sided  with  the  "  Orthodox  "  branch  of 
American  Quakers,  no  separation  of  tlie  sort  took  place. 
Another  division,  however,  was  made  in  the  U.  S.  In  1837, 
J.  J.  Gurney,  an  English  Friend,  was  engaged  in  religious 
work  in  New  England  ;  John  Wilbur,  a  native  preacher, 

who  chai'ged  Gurney  with  unsound,  i.  e.  ultra-evangelical, 
doctrine,  was  disowned  for  his  proceedings,  and  took  with 
him  a  minority  of  the  yearly  meeting,  who  are  now  known 
as  ••  Wilburites." 

Organization. — Friends  distinguish  between  meetings  for 
worship  and  meetings  for  discipline.  In  the  latter  only 
members  of  the  society  may  take  part.  True  to  the  central 

'  doctrine  of  the  society,  they  do  not  record  decisions  of  a  de- liberative body  by  the  ordinary  course  of  a  majority  vote  ; 
but  the  clerk  of  the  meeting,  on  whom  rests  the  chief  re- 

sponsibility and  who  is  accordingly  one  of  the  foremost 

members,  is  authorized  to  take  "the  sense  of  the  meeting." 
after  opinions  have  been  expressed  by  individual  members. 
In  other  words,  the  meeting  is  held  under  the  guidance  of 
the  Holy  Spirit.  When  unity  of  sentiment  is  wanting  the 
question  is  either  deferred  or  dismissed.  In  the  same  way 
Friends  do  not  undertake  to  appoint  their  ministers.  A 
meeting  of  ministers  and  elders  records  its  approval  of  a 

certain  person's  " gift "  in  the  ministry,  and  the  person  in 
question  is  thenceforth  a  recommended  minister.  It  is  cus- 

tomary for  meetings  to  give  a  minute  of  unity  to  such  min- 
isters of  their  body  as  desire  to  travel  in  the  service  of  the 

gospel.  Women  have  their  business  meeting  separate  fnmi 
that  of  the  men,  but  with  a  similar  organization  and  nearly 
equal  jurisdiction.  In  addition  to  the  clerk  of  the  meeting 
and  tile  ministers  whom  it  recognizes,  there  are  officers 
known  as  elders  and  overseers.  The  elders  "  watch  over  the 
spiritual  interests  of  the  congregation."  The  overseers  deal 
with  matters  of  discipline,  and  special  committees  are  ap- 

pointed for  tlu^  management  of  property.  These  things 
touch  t  he  society  as  a  whole.     Regarding  the  conduct  of  in- 

dividuals, in  addition  to  the  duties  of  the  elders  to  admonish 
the  wayward,  the  so-called  QiwricH  deserve  notice.  These 
are  ri'ad  at  nuM-lings  for  business,  and  are  answered  from 
the  smaller  to  the  larger  body,  until  the  yearly  meeting 
gathers  the  general  results.  These  queries  touch  the  va- 

rious ways  in  which  Friends'  testimonies  are  maintained. 
Finally  a  code,  made  up  of  rules  adopted  from  time  to 
time,  is  jninted  for  the  use  of  meetings  generally,  and  is 
known  as  the  Discipline. 

The  monthly  meeting  is  the  real  source  of  power.  A  cer- 
tain amount  of  business  is  pre|)ared  for  it  at  i\  meeting  of 

each  particular  congregation,  the  i)re]>arative  meeting. 
But  the  monthly  meeting  controls  membership  in  the  society, 
admits  (jr  disowns,  regulates  marriage,  raises  money  for  the 
needs  of  the  Church,  educates  orphans  and  destitute  chil- 

dren, cares  for  the  poor,  grants  certificates  to  ministers  travel- 
ing aljroad,  and  deals  with  all  cases  involving  the  morals  or 

business  affairs  of  its  members.  The  quarterly  meeting, 
held  four  times  in  the  year,  embraces  several  monthly  meet- 

ings, and  is  a  l)ody  of  appeal  from  them.  It  has  a  wider 
supervision,  and  recommends  changes  for  the  action  of  the 
yearly  meeting.  The  yearly  meeting  covers  a  large  district 
with  its  various  ipuirterly  meetings,  and  is  a  body  of  final 
appeal.  In  the  U.  S.  the  Orthodox  brancli  has  thirteen  of 
these  ;  the  Hicksites  have  seven.  The  yearly  meetings  main- 

tain correspondence  with  one  another,  but  are  mutually  in- 
dependent. Each  of  them  appoints  a  standing  committee, 

the  official  representati<in  of  the  yearly  meeting  itself,  to 
carry  the  doctrine  of  Friends  into  active  public  service; 

this  is  known  as  the  representative  meeting,  except  in  Phila- 
delphia, where  it  goes  under  the  name  of  the  Meeting  for 

Sufferings,  since  it  once  found  its  chief  business  in  attend- 
ing to  the  wants  of  members  who  were  exposed  to  persecu- 

tion, to  distraint  upon  property  on  account  of  refusal  to 
bear  arms,  or  to  the  perils  of  Indian  incursions.  These  needs 
no  longer  existing,  the  meeting  now  issues  publications  in 
regard  to  temperance,  peace,  and  the  like :  or  else  appeals 
to  the  Government  for  the  suppression  of  vice  or  abuses. 
It  may  be  called  one  of  the  aggressive  phases  of  Quakerism 
left  in  an  organized  form. 

Statistics. — By  the  census  of  1890  there  were  in  the  TJ.  S. 
80,655  members  of  the  Orthodox  branch  of  the  society ; 
only  one-sixth  of  these  belonged  to  the  older  yearly  meet- 

ings of  Philadelphia,  New  Y'ork,  New  England,  and  Balti- more. Indiana  yearly  meeting  alone  had  22,105  members. 
The  value  of  property  held  by  this  branch  amounted  to 
12,795,784.  Of  the  so-called  Hicksite  branch  there  were 
21.992  members,  of  whom  more  than  half  belonged  to 
Philadelphia  yearly  meeting,  and  only  one-sixth  to  the 
Western  States,  a  curious  revei'sal  of  conditions  in  the  other 
branch.  They  held  jiroperty  valued  at  .fl.661,850.  Of 
minor  divisions  the  so-called  Wilburites  counted  4.329  and 
the  Primitive  Friends  232.  In  round  numbers  there  are 
now  in  the  U.  S.  upward  of  100.000  Friends.  In  Great 
Britain  there  are  probably  less  than  20.000  members  of  the 
society,  and  all  are  of  the  Orthodox  branch  ;  Canada  would 

pi'obably  show  1.500  more.  It  may  be  added  that  the  in- 
crease in  the  Western  States  is  largely  owing  to  a  pro- 

nounced evangelical  attitude  and  to  a  relaxation  of  many 

"  testimonies."  In  some  meetings  there  is  a  paid  "  pastor," 
and  singing,  even  instrumental  music,  has  been  introduced ' in  public  worship. 

'The  society  counts  a  respectable  number  of  periodicals. 
The  Orthodox  branch  publishes  in  England  7'he  Friend, 
The  British  Frieiul.  and  The  Friends'  Quarterly  Exam- 

iner :  in  the  U.  S.  The  Friend.  The  Friends'  Review,  and 
The  Ch'-istian  Worker.  The  Hicksite  branch  pul.ilishes  in 
Philadelphia  The  Friend.'i  Intelligencer.  Education  has 
received  due  attention.  Ackworth  School  and  the  Floun- 

ders In.stitute,  an  institution  for  training  teachers,  are  in 
England.  In  the  U.  S.  Westtown  Boarding-school  counts 

nearly  a  century  of  valualilc  work,  while  the  Friends'  School at  Providence  was  founded  in  1819.  Each  is  under  the  care 

of  its  yearly  meeting.  Ilavcrford  College,  near  Philadel- 
phia, was  founded  by  members  of  the  Orthodox  branch  as 

early  as  1833,  and  Swarthmore  College  by  the  Hicksites  in 
1870.  The  latter  is  for  both  sexes,  Haverford  for  young 
men  ;  but  Bryn  Mawr  College,  for  women,  was  founded  by 
Dr.  Joseph  W.  Taylor,  an  Orthodox  Friend,  and  is  managed 
by  trustees,  who  must  be  members  of  that  body.  Wilming- 

ton, Earlham,  and  Penn  are  Orthodox  colleges  in  the  West- 
ern States ;  Guilford  College,  of  the  same  branch,  is  in  North 

Carolina. 

Bibliography. — The  literature  of  the  society  is  very  ex- 
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tensive,  particularly  for  the  early  days  of  controversy.  A 
Catalogue  of  FricmW  Bixikfi  was  pulilislied  by  John 
Whiting  in  1708  :  and  wlieii  this  was  lonj;  out  of  print,  Jo- 

seph Smith,  of  London,  prepared  A  Di'.irripfive  Catalogue 
of  Friends'  Books  (2  vols.,  London,  181)7).  A  siiiiplenient 
was  issued  in  180:1  The  list  is  of  books  icritten  by  members 
of  the  societi/:  but  many  works  are  catalogued  which  were 
written  against  Quakerism,  and  the  bulky  work  is  invalu- 

able to  every  student  of  t,)uaker  history.  Among  tlie  more 
important  books  are  the  Journal  of  George  Fox  (London, 
1694,  and  often  reprinted) :  History  of  the  Life  of  Thomas 

Ellwood  (1714);  Robert  Barclay's  Apology  for  the  True 
Christian  Dinnity  as  the  Same  is  lield  forth  and  Preached 
by  the  People  called  in  scorn  Quakers  (in  Latin,  Amster- 

dam, 1676;  English  edition,  Loiulon,  1678),  the  standard 
doctrinal  work  of  Quakerism;  William  Sewel  (of  Amster- 

dam), History  of  the  liise,  Increase,  and  Progress  of  the 
Christian  People  called  Quakers  (London,  1723);  James 
Bowden,  History  of  the  Society  of  Friends  in  America 
(London,  2  vols.,  18i50-54) ;  the  various  writings  of  William 
Penn  for  older  phases,  and  for  modern,  those  of  J.  J.  Gur- 
ney;  for  the  separation  in  America,  Thomas  Evans,  jff.Cj^o- 
siiion  of  the  Faith  of  the  Society  of  Friends  (Philadelphia, 
1837 ;  the  Orthodox  view) ;  and  History  of  the  Society  of 
Friends,  by  Samuel  M.  Janney  (4  vols.,  1859-67) :  vol.  iv. 
gives  an  account  of  the  separation,  from  the  Hieksite  point 
of  view.  Recent  popular  works  are  Quaker  Strongholds,  by 
Caroline  Stephen ;  The  Quakers,  by  F.  Storrs  Turner ;  and 

The  Friends,  by  William  Beek.      "Francis  B.  Gummere. Fries,  frees,  Elias  Maonus  :  Ijotanist ;  b.  in  Sweden, 
Aug.  15, 1794;  became  adjunct  Professor  of  Botany  at  Lund 
1819;  professor  there  1838;  received  the  professorsship  of 
Economy  at  Upsala  in  1834,  and  that  of  Botany  also  in  1851 ; 
became  rector  of  the  university  in  1853.  He  was  chiefly  dis- 

tinguished as  a  student  of  the  mos.ses,  seaweeds,  lichens, 

etc.;  s,nthoY  ot  Systema  Orbis  Vegetabiliuin  (\S'Z5);  Corpus 
Florarum  Provincial ium  Suecim  (1835) :  Summa  Vegeta- 
bilium  Scandinavian  (1846-48),  etc.  D.  Feb.  8,  1878.— Ilis 
son  Theodore  is  Professor  of  Botany  at  Upsala,  and  con- 

ducted a  botanical  expedition  to  Spitzbergen. — Another 
son,  M.  E.  p.  Fries,  is  a  distinguished  student  of  cryptogam- 
ic  botany. 

Fries,  Jacob  Friedrich  :  philosopher ;  b.  at  Barby,  near 
Magdeburg,  Aug.  23,  1773;  was  trained  in  the  Moravian 
seminary  of  his  native  place,  and  then  studied  at  the  Uni- 

versities of  Leipzig  and  .Jena;  began  in  1801  to  lecture  at 
Jena,  and  in  1805,  after  having  traveled  in  Germany,  Switz- 

erland, Prance,  and  Italy,  was  made  Professor  of  Philoso- 
phy and  Elementary  Mathematics  at  Heidelberg;  in  1816 

returned  to  Jena  as  Professor  of  Theoretical  Philosophy, 
and,  though  deposed  for  political  reasons  (from  1819-24),  he 
remained  there  until  liis  death,  Aug.  10,  1843.  In  pliiloso- 
phy  he  followed  the  doctrines  of  Kant,  but  he  believed 

that  his  master's  method  needed  perfecting,  because  it  con- 
founded psychological  ideas  with  philosophy  properly  so 

called,  and  does  not  strictly  distinguish  the  aids  that  psy- 
chology furnishes  to  metaphysics  from  metaphysics  them- 
selves. By  a  blending  of  Jacobian  conceptions  with  the 

philosophy  (jf  Kant,  Fries  developed  the  doctrine  that  the 
sensible  is  the  object  of  knowledge,  the  suprasensible  the 
object  of  faith  (rational  faith),  and  the  manifestation  or 
revelation  of  the  suprasensible  in  the  sensible  the  object 

of  presentiment.  He  called  his  system  "  philosophical  an- 
thropology," since  he  made  all  further  knowledge  depend- 

ent on  man's  self-knowledge.  Dr.  Edwards  thus  connnents 
upon  it:  "The  philosophy  of  Fries  commends  itself  in  this, 
that  it  preserved  the  formal  logical  reflection  of  Kant 
without  sharing  in  the  meta]jhysieal  insipidity — yea,  cmjiti- 
ness — of  the  contents  of  that  philosophy."  {Bibliotlieca 
Sacra,  1850,  p.  780.)  His  most  important  woi'k  is  Neue 
Kritik  der  ̂   ernunft  (Heidelberg.  1807;  2d  ed.  1828-31). 
See  Henke,  Jakob  Friedrich  Fries,  aus  seinem  hand- 
schriftlichen  jVachlasse  dargestellt  (Leipzig,  1867,  8vo)  ; 
Ueberweg,  History  of  Pliiloaojihy  (Xew  York.  1873,  ii.,  195. 
201-203). 

Friesen,  free'zen.  Richard,  Baron,  von:  statesman  ;  b.  at 
Thiirnesdorf,  near  Kiinigstein,  Saxony,  Aug.  9,  1808.  He 
was  educated  in  the  royal  school  of  Meissen,  the  mining- 
school  at  Freiberg,  and  the  Universities  of  Gottingen  and 
Leipzig  ;  entered  the  services  of  the  Government  in  18.34.  In 

l\Iay,  '1849,  when  the  revolution  broke  out  in  Dresden,  he 
distinguished  himself  by  his  coolness  and  his  firm  adher- 

ence to  the  Government,  in  the  midst  of  the  general  con- 

fusion, taking  charge  of  the  Ministry  of  the  Interior;  dilTer- 
enees  between  him  and  the  Minister  of  State,  von  Beust, 
caused  him  to  retire  in  1853.  but  in  1859  he  was  recalled 

and  appointed  Minister  of  Fimmce;  member  of  the  coni- 
miltee  whic'h  governed  the  country  during  the  war  and  the 
absence  of  the  king  1866 ;  afli'r  the  war  he  took  charge 
also  of  the  Ministry  of  Foreign  AlTaii-s;  dejinty  from  Saxony 
to  the  council  of  the  North  German  Confederation  1867. 
In  1870  ho  favored  the  formation  of  the  (ierman  em]iire: 
reiiresented  Saxony  in  the  Imperial  Diet;  |iresiilent  cjf  the 
Sa.xon  ministry  1871-76.  D.  Feb.  35,  1884.  Author  of 
Erinnerungen  aus  meinem  Leben  (2  vols.,  2il  ed.  1881). 

Revised  by  C.  H.  Thurher. 

Frleslaild,  freez'land  :  province  of  Ilcjlland  :  bounded  N. 
ai\d  W.  by  the  North  Sea  and  the  Zuyder  Zee  and  E.  anrl  S. 
by  Groningen  and  Overyssel ;  area  about  1,280  sq.  miles; 
pop.  (1895)  338.911.  The  country  is  low  and  level,  intersected 
by  canals,  and  has  excellent  pastures.  Butter  and  cheese 
are  the  main  exports;  flax  and  hemp  are  grown  in  large 
(puintities.  The  principal  town  is  Leeuwarden.  East  Fries- 
land  is  now  the  district  of  Aurich  in  Hanover. 

Frieze  [M.  Eng.  fryse  :  0.  Fr.  frise  >  Fr.  frise,  from 
Mediaw.  Lat.  frisius  or  jiannns  frisiiis,  perhaps  liter.  Frisian 
cloth];  a  coarse  woolen  cloth  having  a  shaggy  nap  upon 
one  side,  and  once  much  emphiyed  for  making  cloaks  and 
jackets  for  laboring  men.  The  Low  Countries  were  a  prin- 

cipal seat  of  the  frieze  maiiufactui'e,  and  hand-woven  friezes 
of  good  quality  are  still  manufactured  in  Ireland. 

Frieze  [from  0.  Fr.  frise  >  Fr.  frise  :  Ital.  fregio  (older 
frigio)  <  Medisev.  Lat.  jihrygium,  frigium,  frisium,  apjiar. 
liter.  Phrygian  work.  Or  the  word  may  be  from  the  same 
source  as  frieze,  a  kind  of  cloth] :  in  architecture,  generally 
a  decorated  horizontal  band  or  licit.  It  is  used  in  a  more 

specific  and  technical  sense  to  designate  the  band  or  mem- 
ber between  the  architrave  and  cornice  of  an  entablature  of 

the  classic  type,  whether  jjlaiii  or  ornamented.  In  ancient 
Greek  architecture  the  frieze  was  frequently  decorated  with 
sculpture  and  called  the  zoophoros;  the  Romans  more  often 
adorned  it  with  conventional  carved  ornaments  or  grotesque 
and  symbolic  forms.  The  Doric  order,  as  used  by  both 
these  peoples,  had  a  frieze  of  alternate  metopes  and  tri- 
glyphs;  the  other  orders  had  no  distinguishing  type  of 
frieze  (see  Architecture  and  Doric  t>RDER).  The  metopes 
were  frequently  decorated  with  sculpture  in  high  relief,  as 
in  the  Parthenon,  or  with  painted  ornaments,  as  is  supposed 
to  have  been  the  case  on  the  lateral  friezes  of  the  Theseum 

at  Athens.  The  most  celebrated  of  ancient  friezes  is,  how- 
ever, the  one  which,  forming  no  part  of  an  entablature,  once 

surrounded  the  upper-part  of  the  Parthenon  cella-wall,  im- 
mediately under  the  ceiling  of  the  colonnade,  and  of  which 

the  greater  part  is  now  in  the  British  Museum.  It  rejire- 
sents  a  religious  festival  procession  in  two  uninterruiited 
compositions,  500  feet  in  total  length  and  about  4  feet  wide. 
One  procession  seems  to  move  along  the  south  front,  the 
other  along  the  west  and  north  fronts,  to  the  point  where 
they  both  meet  in  the  east  front  and  where  the  high  cere- 

mony takes  place.  The  figures  of  deities,  jiriests,  worshi))- 
ers,  and  horses  are  treated  in  low  relief  with  consummate 
skill,  and  the  whole  work  is  considered  one  of  the  master- 

pieces of  the  school  of  Phidias  (440  h.  c). 
In  the  Middle  Ages  decorative  friezes  were  rarely  pro- 

duced, the  requirements  of  Gothic  architecture  demanding 
emphasis  of  vertical  rather  than  of  horizontal  lines.  The 
Renaissance,  however,  revived  the  practices  of  Roman  de- 

sign, and  the  decoration  of  horizontal  bands  and  friezes 
with  carved  ornament  of  the  most  sumptuous  kind,  employ- 

ing classic  symbols,  arabesques,  and  acanthus-leaved  scrolls 
or  riuceaux,  was  executed  with  consummate  skill. 

In  interior  design  the  upper  part  of  a  wall,  more  richly 
decorated  than  the  portion  below  and  separated  from  it  by 
a  molding  or  architrave,  is  called  the  frieze,  and  in  some 
modern  buildings  is  treated  with  painted  processions  or 
other  figure  compositions  of  an  allegorical  or  commemora- 

tive character.  "       A.  D.  F.  Hamlin. 
Frieze,  Henrt  Simmons,  LL.  D.  :  educator;  b.  in  Boston, 

Mass.,  Sept.  15,  1817:  graduated  at  Brown  University  1841 ; 
instructor  there  1841-45,  and  then  at  the  grammar  school 
of  the  university  till  1854.  when  he  became  Professor  of  the 
Latin  Language  and  Literature  at  the  University  of  Michi- 

gan. He  was  an  able  and  popular  teacher  and  an  excellent 
manager  of  the  interests  of  the  university,  which  were  twice 
intrusted  to  his  care  as  acting  president,  1869-71  and  1880- 
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81.  Ho  (caused  the  privileges  of  the  univeisity  tn  be  extend- 
ed to  women,  olitiuneil  a  valuable  library  of  political  scieiiee, 

and  secured  from  the  Legislature  an  ap])ropriation  uf  .f  TS.OOO 
for  the  university.  The  otticial  connection  between  tlie  uni- 

versity and  the  high  schools  of  the  State  is  also  due  largely 
to  his  elforts.  I),  at  Ann  Arlxir,  Mich.,  Dec.  7,  1889.  Be- 

sides his  valuable  annual  reports  to  the  board  of  regents  and 

occasional  addresses,  he  published  an  edition  of  Vergil's 
yEnfid  (1860)  and  of  Quintilian  (1867),  and  wrote  27ie  titory 
of  Giovanni  Dnpre  (London,  1886). 

Frigate  Bird,  or  Man-of-war  Bird :  a  bird  of  the  family 
Fregatidtf,  order  Sicyiinopodes,  related  to  the  pelit^aiis. 
They  are  distinguished  by  a  long.  deei)ly  forked  tail,  nar- 

row, elongate  wings,  a  .small  pouch  under  the  bill,  and  a 
rather  stout,  straight  bill,  hooked  at  the  tip.  The  body  is 
small,  the  spread  of  wings  7  to  8  feet,  the  tarsus  relatively 
the  shortest  among  birds.  These  birds  are  remarkable  for 
their  powers  of  flight,  and  are  said  to  catch  flying-fish  on 
the  wing.  They  are  most  audacious  robbers,  lying  in  wait 
for  gannets,  fish-hawks,  and  other  birds,  and  forcing  them  to 
drop  or  disgorge  their  food,  which  is  seized  before  it  can  fall 
to  the  water.  There  are  two  si)Ccies,  Fregata  aqmla.UAiwA 
throughout  troi)ical  wafers  and  common  on  the  coast  of 
Florida,  and  F.  minor,  confined  to  portions  of  the  Indian 
and  Pacific  Oceans.  P.  A.  Lucas. 

Frigg:,  or  Frig'ga :  in  the  Scandinavian  mythology,  the 
wife  of  Odin  and  the  most  venerable  of  goddesses.  She 
dwelt  at  Fensalir,  and  was  the  goddess  of  marriage  and  of 

fruitfulness.  Some  say  that  Friday  was  "Frigga's  day"; 
others  say  that  "  Freya's  day  "  is  intended.     See  Freya. 

Frigid  Zone  [frigid  is  from  haX.  fri'gidus,  cold(>  Fr. 
froid,  cold),  dcriv.  oi  frige' re,  be  cold,  deriv.  of  frigus,  cold  : 
Gr.  ̂ ryos,  cold] :  in  geography,  the  arctic  and  antarctic  re- 

gions; the  portions  of  the  earth's  surface  which  lie  respec- tively N.  of  the  arctic  and  S.  of  the  antarctic  circle.  The 
north  and  south  frigid  zones  have  each  an  area  of  very 
nearly  8,229,748  sq.  miles,  and  within  these  zones  the  sun 
does  not  rise  and  set  every  day  of  twenty-four  hours.  See 
Earth. 

Frilled  Lizard :  See  Chlamydosaurus. 

Fringe-tree,  or  Old  Man's  Beard :  a  beautiful  orna- 
mental shrub  of  the  L^.  S.,  growing  as  far  N.  as  Pennsylva- nia and  southward  to  Florida.  It  is  the  Cliionanthus  nr- 

ginica  of  the  family  Oleaceie.  Its  petals  are  white  and  curi- 
ously fringed,  whence  the  name.  It  has  an  oval  purple  friut, 

and  leaves  which  are  extremely  variable  in  shape.  Other 
species  are  found  in  Australia  and  the  tropical  regions  of 
both  hemispheres.  A  distinct  plant,  the  Rhus  cotinus  of  the 
Old  World,  is  sometimes  called  fi'inge-tree,  but  it  is  more 
properly  known  as  smoke-tree  or  Venetian  sumac,  and  it  is 
also  known  as  wig-tree.  Revised  by  L.  II.  Bailey. 

Friugil'lidiC  [from  Mod.  Lat.  Fringilla,  one  of  the  gen- 
era]:  a  family  of  small  oscinine  birds,  characterized  by  a 

conical  beak,  whose  cutting  edges  are  bent  downward  at  an 
angle  near  the  base  of  the  bill.  The  nostrils  are  well  up  in 
the  basal  portion  of  the  beak,  the  primaries  are  nine,  the 
tail-feathers  twelve  in  number.  While  the  beak  is  alwavs 
conical,  it  varies  from  the  comparatively  slight  form  found 
in  the  snow-bunting  to  the  massive  bill  of  the  grosbeak  and 
the  curious  crossed  mandibles  of  the  crossbills.  The  familv 
is  one  of  the  most  extensive  among  birds,  numbering  over 
500  species,  and  including  those  known  as  sparrows,  finches, 
buntings,  and  grosbeaks.  The  distribution  is  somewhat  pe- 

culiar, for  the  family  is  not  found  in  the  Australian  region, 
althougli  represented  elsewhere  over  the  greater  portion  of 
the  globe.  F.  A.  Lucas. 

Frlsclie  Haff,  frish'e-haaf  [Low  Germ.,  fresh-water  sea] : 
a  lagoon  on  the  coast  of  Prussia  with  an  area  of  318  sq. 
miles.  In  ancient  days  it  formed  a  lake  receiving  the  waters 

of  the  Pregel,  Fi-isching,  Passarge,  and  Vistula,  and  sepa- 
rated from  the  Baltic  by  a  very  narrow  band  of  land,  the 

Frische  Nehrung.  But  in  l.'JK)  the  Baltic  broke  through 
the  Nehrung  and  formed  a  permanent  passage  from  10  to  15 
feet  deep,  called  the  Gatt.  Frische  Haff  is  so  shallow  that 
all  large  vessels  have  to  load  and  unload  at  Pillau,  situated 
at  the  Gatt,  from  which  the  cargoes  are  transported  over  the 
Half  on  lighters. 

Frisi,  frce'se'e,  Paolo,  F.  R.  S.  :  .scientist ;  b.  at  Milan, 
Italy,  Apr.  l:i,  1728;  became  a  Barnabiti^  monk:  held  pro- 

fessorships of  Philosophy  at  Casalc  and  the  Barnabite  Col- 
lege, Milan  ;  became  in  1755  Professor  of  j\Iorals  and  Mcla- 

pnysics  at  Padua  ;  in  1756  Professor  of  Mathematics  in  Pisa ; 

and  in  1764  took  the  mathematical  professorship  at  the  Uni- 
versity of  .Milan,  where  he  dicrl  Nov.  22,  1787.  He  was  pro- 

foundly versed  in  mathenjat  ics  and  pliysics,  and  his  dogmatic 
temper  involved  lain  in  perpetual  controversies.  His  works 

include  a  Dixquixi/io  J/a/hc/na(ica(n~>\)  upon  the  physical 
cause  of  the  earth's  figure  and  motion;  De  A/moxp/urra 
eadestium  eorporum  (1758);  De.  Inoiqualilali;  miAus  plane- 
t<irum  (1760):  Del  modo  di  reyulare  i  Fiumi  e  i  Torrettti 
(1762);  and  many  others. 

Frisian  (friz'i-an)  Language  and  Literature  [Frisian is  deriv.  of  Friese.  native  of  Friesland  <  0.  Eng.  Frisa, 
Frena,  from  O.  Fries.  Frixe,  Frexa] :  thiil.  branch  of  the 
Teutonic  group  of  languages  which  was  fornu-rly  sjjoken  in 
Northwestern  Germany — along  the  coast  of  the  North  Sea. 
Although  at  present  confined  to  a  few  small  and  mostly  iso- 

lated districts,  Frisian  may  claim  to  be  for  a  student  of  Eng- 
lish philology  one  of  the  most  imjiortant  languages  in  form- 
ing a  connecting  link  between  Old  English  and  the  Low 

German  dialects. 
In  earlier  times  almost  the  whole  of  the  coast  and  the  isl- 

ands along  the  North  Sea  between  the  southern  boundary  of 
Jutland  and  the  Zwin  or  .Sincfal  in  West  Flanders  was  oc- 
cufiied  by  Frisians.  At  only  one  point  within  these  limits 
was  the  Frisian  territory  from  tlie  very  earliest  times  inter- 

sected by  a  population  of  non-Frisian  origin,  the  coast  at 
both  sides  of  the  mouth  of  the  Elbe  having  been  at  an  early 
date  occupied  by  tribes  belonging  to  the  Low  Saxon  group. 
Curiously  enough  it  is  this  part  of  Germany,  or  more  exactly 
part  of  this  district  (viz..  Western  Holsatia,  between  Elbe 
and  Eider),  from  which  the  main  body  of  the  Teutonic  con- 

querors of  Britain  is  said  to  have  come.  As  far  back  as 
Frisian  can  be  traced  its  geographical  area  and  the  number 
of  the  Frisian-speaking  population  have  been  constantly 
diminishing,  and  compared  with  the  original  extent  the 
present  area  is  a  very  small  one.  But  the  scantiness  of  ex- 

tent and  number  is  in  some  degi-ee  offset  both  by  the  con- 
siderable difference  existing  among  the  modern  Frisian 

dialects  and  by  the  evidences  left  of  some  of  the  earlier 
varieties. 

Modern  Frisian  is  to  be  divided  into  four  groups,  viz.,  In- 
sular Frisian.  North  Frisian,  East  Frisian,  and  West  Frisian. 

There  is  every  reason  to  believe  that  the  same  division  ex- 
isted in  the  period  from  which  the  earliest  literary  docu- 
ments date,  although  Insular  Frisian  and  North  Frisian  are 

represented  only  by  recent  sources. 
Insular  Frisian  is  limited  to  the  four  islands  Sylt,  Fohr, 

Ararum,  and  Heligoland.  Formerly  the  dialects"  of  these islands  were  considered  as  forming  part  of  North  Frisian — 
an  opinion  which  holds  good  so  far  as  Insular  Frisian  shares 
with  North  Fi'isian  certain  peculiarities  which  are  not  found 
in  either  East  or  West  Frisian.  But  as  there  are  striking 
similarities  between  Insular  Frisian — in  distinction  from  the 
other  Frisian  dialects — and  Old  English,  and  as  the  relation- 

ship of  Insular  Frisian  to  Old  English  is  apparently  of  an 
earlier  date  than  the  features  which  it  has  in  common  with 
North  Frisian,  it  seems  advisable  (with  Moller)  to  separate 
Insular  from  North  Frisian  in  admitting  a  special  insular 
branch  of  the  Early  Frisian  or  Anglo-Frisian  language. 
This  separation  is  furthermore  recommended  by  the  fact 

that  the  inhabitants  of  the  four  islands  and  of  the'Sehleswig coast  find  difficulty  in  making  themselves  understood  by 
each  other  in  their  own  dialect,  Low  German  being  pre- 

ferred for  the  sake  of  mutual  communication.  Insular 
Frisian  is  in  itself  by  no  means  a  uniform  language.  In 
fact  each  one  of  the  four  islands  has  its  particular  dialect, 
there  being,  moreover,  a  marked  difference  between  the  east- 

ern anil  the  western  part  of  Fohr,  so  that  five  varieties  of 
Insular  Frisian  may  be  distinguished.  Three  of  these — viz., 
the  "  Amring"  and  the  two  "Fohring"  dialects — have  sev- 

eral points  in  common  with  each  other  and  partly  also  with 
North  Frisian,  in  which  the  two  others  disagree.  The  dif- 

ferences between  "Sildring"  and  the  "  Amring-Fohring" 
dialects  are  so  considerable  that  both  parties  have  some  difR- 
culty  in  understanding  each  other,  while  the  idiom  of  Heli- 

goland takes  a  kind  of  an  intermediate  position  between 
those  of  Sylt  and  of  Amrum-Fcihr.  Heligoland  has.  to  a 
larger  extent  than  the  language  of  the  three  other  islands, 
submitted  to  the  influence  of  Low  German,  its  dialect  being 
at  present  a  mixture  of  Frisian  and  Low  German.  Low 
German  has  furthermore  invaded  the  eastern  part  of  Fohr, 
tli<^  borough  of  Wyk,  and  the  villages  Nicblum,  Boldixum, 
and  W  rixum,  being  at  present  entirely  or  almost  entirely 

Low  German.    All  of  the  literary  soui'ces  for  Insular  Fri- 
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sian  are  of  a  rcci'iil.  (ImIc  tlu'  earliest  (locnineiit  beinj;  a  trans- 

lation of  tlie  Lord's  I'rayer  into  "  Aniring"  printeil  in  174H. 
They  consist  of  nunierons  poems  (t'ollv-songs,  wedding  songs, 
religious  poems,  vXc..).  sayings,  anecdotes,  fairy  tales,  brief 
translations  from  Mcidern  (iei'nian,  vocabularies,  etc.  Part 
of  these  exist  only  in  niannscript,  the  MS.  collections  left 
by  the  Amrnm  ministi'r  Mechlenburg  and  preserved  in  the 
irumicipal  library  of  Hamburg  being  especially  valuable. 
North  Frisian  is  spoken  along  the  western  coast  of 

Schleswig  from  the  Widau  (near  Tondern)  southward  as  far 
as  Husum.  North  Frisian  is  furthermore  found  on  most  of 

the  so-called  "  Ilalligen  "  islands — viz..  Ilooge,  Northmarsh- 
Langeness,  Oland,  Groede.  llamburgish  Ilallig,  and  North- 
strandish  Moor.  As  several  of  (he  hitler  islands  are  situated 
as  near  or  even  nearer  to  Amrurn  and  Fiihr  than  to  the 
Schleswig  coast,  it  may  seem  strange  that  their  dialect  agrees 
with  North  Frisian  instead  of  Insular  Frisian.  But  this  is 

accounted  for  by  tlie  fact  that  the  "  Ilalligen  "  formerly  be- 
longed to  the  continent,  from  which  they  were  detached  by 

floods  during  the  sevcnteentli  century.  There  are  (accord- 
ing to  Siebs)  seven  varieties  of  North  Frisian — viz.,  the  dia- 

lects of  (1)  Hatt.stedt,  (2)  Brecklum,  (3)  the  Halligen  islands. 
(4)  Oekholm,  (5)  Karrharde,  (6)  Moringen,  (7)  Wieding- 
harde.  This  is  counting  only  the  cliief  varieties,  minor  dif- 

ferences being  found  in  almost  each  community.  The  liter- 
ary sources  of  North  Frisian,  resembling  in  character  those 

of  Insular  Frisian,  are  not  numerous,  and  mostly  of  recent 
date.  With  the  exception  of  a  short  inscription  of  a  baptis- 

mal font  at  Blisum  in  Holsatia,*  dating  from  the  fourteenth 

or  fifteenth  century,  and  several  poems  from  the  "  llallige" 
Northstrand  in  a  MS.  from  Ihe  year  1661.  they  belong  to 
the  second  half  of  the  eighteenth  century  and  to  the  nine- 

teenth century,  the  earliest  print  being  a  wedding  song  from 
Bendixen  (in  the  Wiedingharde  dialect)  from  1749. 

East  Frisian  is  at  present  confined  to  two  small  districts 
in  the  grand  duchy  of  Oldenburg — viz.,  to  the  islanil  of 
Wangeroog  (near  the  mouth  of  the  Weser)  and  to  the  "  Sa- 
terland,"  consisting  of  three  parishes  in  the  marshy  land 
(about  midway  between  the  Weser  and  the  Ems).  Its  area, 
however,  was  much  larger  in  former  times.  In  the  thir- 

teenth century  East  Frisian  extended  from  the  Liuiwers  (in 
the  Dutch  province  of  Groningen)  to  the  Weser,  including 
the  islands  opposite  the  coast,  and  beyond  the  Weser  the  dis- 

trict of  Wursten.  Fortunately  several  important  literary 
documents  dating  from  this  earlier  period  are  preserved, 
which  enable  one  to  form  an  adequate  idea  of  the  former  con- 

dition of  the  East  Frisian  dialect,  and  to  trace  the  outlines 

of  its  development  from  the  Middle  Ages  down  to  the  pres- 
ent time.  The  history  of  East  Frisian,  then,  is  to  be  divided 

into  two  periods,  as  follows : 
(ft)  Old  Eaut  Frisian  (down  to  the  end  of  the  fifteenth 

century). — The  oldest  manuscript — dating  at  least  from  the 
thirteenth,  but  more  probably  from  the  twelfth  or  even  the 
eleventh,  century — is  a  small  strip  of  parchment  containing 
a  few  fragments  of  an  interlinear  version  of  the  Psalms. 
Its  dialect  is  distinctly  East  Frisian,  but  does  not  exactly 
coini'ide  with  that  of  any  other  Old  East  Frisian  monument. 
The  rest  and  by  far  the  more  important  part  of  the  sources 
consists  of  eleven  manuscripts  from  the  thirteenth,  four- 

teenth, and  fifteenth  centuries,  containing  various  collec- 
tions (or  fragments  of  collections)  of  Frisian  laws.  All  of 

these  MSS.  but  one  (whose  dialect  has  not  yet  been  identi- 
fied) have  been  traced  to  one  of  the  five  following  districts : 

(1)  Riistringer  Land,  (3)  Brokmer  Land,  (3)  Hunsigo,  (4)  Em- 
sigo,  (5)  Fivelgo,  each  of  which  had  its  own  particular  dia- 

lect. The  language  of  the  Old  East  Frisian  law-books  rep- 
resents the  earliest  accessible  stage  in  the  development  not 

only  of  East  Frisian  but  of  the  whole  Frisian  group,  and 

accordingly  is  often  simply  called  "Old  Frisian."  In  view 
of  its  grammatical  condition,  it  is  fully  entitled  to  a  name 

which  places  it  on  the  same  line  with  "Old  High  German" 
and  "  Old  Saxon,"  although  its  documents  do  not  precede  in 
date  those  of  Middle  High  German  and  Middle  Low  Ger- 

man. The  [lolitieal  isolation  of  the  Frisians  and  their  con- 
servative spirit,  especially  in  regard  to  their  legal  institu- 

tions, seem  to  account  for  the  archaic  character  of  the 
language  in  which  their  ancient  laws  wei-e  handed  down  and 
coditied  during  the  Middle  Ages. 

(6)  Modern  East  Frisian  (from  about  1500  to  the  present 

*  The  inscription — a  survival  of  the  former  Frisian  dialect  of  the 
"  Hallieje  "  PeUworm — is  :  Disse  hirren  dnpe  de  have  tvi  thon  eiciqen 
nhutnnckrti  iii't</f  Icie,  da  shollen  i'tsse  bernie  in  krfssent  laarde  (i.  e. 
This  l>razi'ii  hasin  we  have  caused  to  be  made  for  an  eternal  memory ; 
therein  our  children  shall  be  baiJtized). 

lime). — From  the  end  of  the  fifteenth  century  East  Frisian 
in  literary  and  oral  use  has  been  gradually  superseded  by 
Low  German.  The  language  which  at  |)resent  usually  goes 
under  the  name  of  East  Frisian  (viz..  the  idiom  of  the  Prus- 

sian lu-ovince  of  East  Friesland)  is  not  a  l<'risian,  but  a  Low 
German  (Saxon)  dialect.  Frisian  yielded  to  Low  German 
in  different  districts  at  dilfercnt  times— e.g.  in  Ihe  district 
of  Jever  earlier  than  in  that  of  Wur.-iten,  where  Frisian  did 
not  die  out  before  about  the  middle  of  the  eighteenth  cen- 

tury. Frisian  was  still  alive  in  the  district  of  Wursten,  in 
1688,  when  Luderus  Westing,  minisier  at  WrenuTi,  made  a 
list  of  about  780  High  German  words,  with  their  interpreta- 

tion in  Frisian.  A  similar  vocabulary,  and  partly  l)ased  on 
the  same  list  of  Gernin.n  words  as  t  hat  userl  by  Westing,  was 
tilled  out  in  161)1  by  the  minister  Johann  Cadovius-Miiller 
at  Stedesdorf  in  the  llarlinger  Land,  who  in  an  appendix 
added  some  specimens  of  Frisian  texts,  and  called  his  col- 

lections 3I('moriale  lingua'.  Frisicce.  Both  of  these  lists 
furnish  valuable  materials  for  the  more  recent  liistory  of 
the  East  Frisian  language.  The  former  is  especially  impor- 

tant, as  the  Wursten  dialect  appears  to  be  an  immediate  de- 
scendant of  the  same  variety  of  Frisian  which  is  found  in 

the  Old  Frisian  laws  of  Rii-s'tringer  Land.  The  dialect  of 
the  llarlinger  Land,  as  recorded  by  ('adovius-JIiiller,  is 
closely  related  to  the  Modern  Frisian  dialect  of  the  island 
of  Wangeroog.  The  latter,  as  well  as  the  dialects  of  Wur- 

sten and  Riistringer  Land,  belongs  to  the  Weser  division  of 
East  Frisian,  while  the  remnants  of  Frisian  found  in  the 

Saterland — which  probably  descended  from  the  Old  Frisian 
dialect  of  the  Emsigo — belong  to  the  Ems  division.  Both 
varieties  are  at  present  gradually  dying  out,  the  remnants  of 
East  Frisian  in  Wangeroog  and  in  the  Saterland  becoming 
more  and  more  displaced  by  Low  German. 
West  Frisian  was  originally  found  along  the  whole  coast 

of  the  Netherlands  and  Belgium  between  the  Ijauwers  (in 
the  province  of  Groningen)  and  the  Sincfal  (in  West  Flan- 

ders). Part  of  their  territory,  however,  was  at  an  early  date 
occupied  by  the  neighboring  Low  German  dialects.  Low 
Saxon  advancing  from  the  east  and  Low  Frankish  from  the 
south  and  west.  At  the  time  of  the  earliest  literary  sources 
pure  Frisian  was  confined  to  the  district  between  the  Lau- 
wers  and  the  File,  and  at  present  it  is  preserved  only  in  the 
Dutch  province  of  Friesland  and  on  the  islands  Sehiermon- 
nikoog  and  TerSchelling.  (See  Dutch  Languaue,  where  the 
boundaries  between  Frisian,  Frankish,  and  Saxon  are  indi- 

cated.) Its  literary  documents  admit  of  a  division  of  the 
history  of  West  Frisian  into  two  periods. 

(a)  Early  West  Frisian  (the  West  Frisian  language  of  the 
fifteenth  and  sixteenth  centuries). — The  chief  sources  of  the 
earlier  West  Frisian  dialect  consist  of  law-books,  similar  to 
those  in  East  Frisian,  but  of  a  more  recent  date.  They  are 
contained  in  two  manuscripts  (the  so-called  Jus  miinicipale 
Frisonum,  from  the  year  1464,  and  the  3Ianuscriptum 
Roorda.  from  the  end  of  the  fifteenth  century),  and  in  an 
early  print,  which  is  supposed  to  have  been  published  either 
at  Cologne  or  at  Aanjum  between  the  years  1460  and  1488. 
Another  source  of  Early  West  Frisian  consists  of  charters, 
deeds,  and  contracts  from  tlie  fifteenth  century  and  the  first 
half  of  the  sixteenth  (the  latest  being  from  the  year  1541). 
The  language  of  these  legal  documents  was  in  the  fifteenth 
century  already  encroached  upon  by  Low  Frankish  (i.  e. 
Dutch)  and  Low  Saxon.  Frisian  becoming  during  the  six- 

teenth century  more  and  more  confined  to  private  docu- 
ments, and  lieing  entirely  dropped  in  legal  use  after  the 

middle  of  the  sixteenth  century. 
(h)  3Iodern  West  Frisian  (from  the  beginning  of  the 

seventeenth  century). — There  are  four  distinct  varieties  of 
modern  West  Frisian  spoken,  viz. :  1.  The  dialect  of  Hin- 
dcloo]ien  in  the  southwest  corner  of  Frii'sland.  where  Fri- 

sian is  preserved  in  an  earlier  form  than  in  the  other 
districts.  2.  The  dialects  of  the  other  districts  of  the 
province  of  Friesland,  which  constitute  the  main  body  of 
modern  West  Frisian.  It  is  these  dialects  that  generally 

are  corajirehendcd  under  the  name  of  "  Peasant-Frisian " 
(Boerefriesch),  or  "Country-Frisian"  (Landfriescli).  Sev- eral local  varieties  of  continental  West  Frisian  are  found, 
bnt  the  differences  are  on  the  whole  very  slight.  3.  The 
dialect  of  the  island  of  Schiermonnikoog,  preserved  in  the 
eastern  and  the  western  part  of  the  island,  while  in  the  cen- 

tral part  (in  the  village  of  Midsland)  Dutch  is  spoken.  4. 
The  dialect  of  the  island  of  Terschelling.  As  to  the  dialects 
of  the  towns  Leeuwarden,  Bolsward,  Sneek,  Harlingen, 

Franeker,  Dokkum.  and  of  "  Het  Bildt"  (the  district  along 
the  northwestern  coast  of  the  province  of  Friesland),  the 
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name  of  "  Pliitt-Frisian  "'  (i.  e.  "  Plattdeutseh  "-Frisian,  Low 
German  Frisian),  or  "Town-Frisian"  (Stadfriescli).  is  Ren- 
erally  assigned  :  it  onglit  to  be  said  that  the  "  Town-Frisian  " 
is  not  to  lie  counted  among  l*'risian,  the  idiom  of  the  towns 
in  (juestion  being  a  Low  .Saxon  dialect,  whicli  replaced  tlie 
former  Frisian  language  and  kei)t  only  a  comparatively 
small  inunber  of  Frisian  words  and  peculiarities.  Sindlar 
to  the  idiom  of  the  Frisian  towns  is  that  of  the  island  of 
Ameland,  wliere  Frisian  was  still  found  in  the  year  1786. 
Modern  West  Frisian  has  been  used  and  is  being  used  for 
literary  purimses  to  a  greater  extent  than  any  otTier  living 
Frisian  dialect,  the  literary  documents  of  Jlodern  West 
Frisian  commencing  with  the  beginning  of  the  seventeenth 
century,  and  the  literary  production  being  carried  on  lioth 
in  poetry  and  in  prose.  Among  the  better  known  of  tlie 

earlier  works  belong  the  Fn'esche  rijmhrije,  by  the  great, 
Frisian  ]ioet  Gijsbert  .lHi)iex  (KifiS),  and  tlie  story  II  Uhbtn. 
fen  Aac/l/i'  Ijxhranlx.  of  dy  frifske  boerinne,  by  Eelke  Meiu- 

derts  (17'7!)).'  Of  favorite  autliors  of  modern  times  there should  at  least  be  mentioned  the  brothers  .J.  11.  and  E. 
Halbertsma  (the  ardent  and  successful  advocates  of  Frisian 
language  and  nationality),  Waling  Dijkstra  (the  most  pro- 

lific and  popuhir  Frisian  author),  T.  G,  van  der  Meulen, 
and  P.  J.  Troelstra.  The  interest  taken  among  the  West 
Frisians  in  the  study  of  earlier  and  in  the  conservation  of 
modern  Frisian  is  sdso  manifested  by  the  foundation  in  1829 
of  the  Friesch  GfniKilncliap  (i.  e.  Frisian  Association),  and 
in  1844  of  the  Selskip  fur  Fri/ske  tael-en  skriftenkftnnisse 
(i.  e.  Society  for  the  Study  of  Frisian  Language  and  Litera- 
ture). 

Referentes. — On  Frisian  and  its  dialects  in  general,  see 
Johan  Winkler,  Over  de  taal  en  de  tongmllen  der  Friesen 

(Leeuwiii-den,  18fi8) ;  the  same  author's  Algemeen  JS'eder- duitsch  en  Frieseh  diiilecticon  (3  vols..  The  Hague,  1874; 
with  specimens  of  the  modern  Frisian  dialects) ;  Hewett, 
The  Frisian  Language  and  Literature  (Ithaca,  1879) ;  Siebs. 
Znr  Geschichte  der  Engl isch-Friesischen  Sprarhe  J.  (Ilalle, 
1889;  with  a  full  bibliographical  list  of  books  for  the  study 

of  Frisian  and  of  Frisian  texts);  and  the  same  author's 
Oeschieltte  der  Friesixriien  S/Jrac/ie in  Paul's  Grundrissder 
german.  Philologie,  vol.  i..  p.  728,  sqq.  (Strassljurg,  1891). 

Specimens  of  Frisian  dialects  are  also  found  in  Firmenich's 
Oermanien's  Vulkerxtimmen  (Berlin,  1843-68);  and  Leo- 

pold's Van  de  Schelde  tut  de  Weichsel  (Groningen,  1883). 
A  comparative  Frisian  grammar  was  long  ago  proposed  by 
Prof.  H.  Miiller,  of  Cojjenhageu,  who,  however,  has  since 

been  engaged  upon  other  work.  Siebs's  Englisch-Friesische 
Sprache  attempts  to  combine  a  comparative  treatment  of 
the  Frisian  dialects  with  the  reconstruction  of  the  Anglo- 
Frisian  language;  its  first  volume  contains,  besides  an  in- 

troduction and  a  bibliography,  only  the  vowels  of  the  stem- 
syllables.  A  chapter  of  especial  interest  for  Anglo-Saxon 
grammar,  viz.,  that  of  the  Frisian  palatal  consonants,  was 
studied  by  Miiller,  Die  Palatatreihe  der  indogerm.  Grund- 
sprache  im  Gennuninchen  (Leipzig,  1875),  and  Siebs,  Die 
Assihilierung  der  Friesischen  Palatalen  (Tiibingen,  1887). 
On  Frisian  literature  in  general,  see  especially  Th.  Siebs  in 

Paul's  Grundriss  (vol.  ii.,  pt.  1,  p.  494,  sqq.,  1893). 
Insular  Frisian  and  North  Frisian.— As  regards  the 

separation  of  Insular  from  the  North  Frisian,  the  theory  of 

Moller's,  referred  to  in  the  text,  is  found  iu  his  book  Das 
Altenglische  Volksepos  (Kiel,  1883,  p.  85).  Compare  the  valu- 

able essay  by  Bremer,  Einleitung  zu  einer  Amringisch- 
Fohringischen  SpracMehre,  in  the  Jahrt/uch  of  the  Low 
German  Dialect  Society,  vol.  xiii.  (Norden  and  Leipzig,  1887, 

p.  1,  sqq.).  On  single  dialects,  see  Johansen,  Die  Nordfrie- 
sisehe  Sprache,  nach  der  Fohringer  und  Amrumer  Mundart 
(Kiel,  1863),  and  Bendsen,  Die  JVordfriesische  Sprache  nach 
der  3Ioringer  Mundart  (Leyden,  1860). 

Ea.^t  Frisian,  (a)  Old  East  Frisian. — The  fragments  of 
the  Old  Frisian  translation  of  the  Psalms  were  pul^lislied  by 
J.  H.  Gallee  in  the  Zeitschrift  fur  deutsches  Altertuin,  vol. 
sxxii.  (1888,  p.  417).  The  best  collection  of  the  Old  Frisian 
law-books  is  that  by  von  Richthofen,  J^ciesf.5c/ie -ffec/i/s^HeWfji 
(Berlin,  1840),  to  which  von  Richthofen  added  a  complete  ilie- 
tionary  {AltfriesischesWlirterhuch,  Giittingen,  1840).  Von 
Richthofen's  works  created  a  reliable  foundation  for  the 
study  of  the  Old  Frisian  language,  and  rendered  the  former 
Old  Frisian  grammars  by  J.  Grimm  (in  his  Deutsche  Gram- 
matik)  and  by  Rask  (Copeidiagen,  1835)  rather  antiquated. 
A  brief  sketch  of  Old  Frisian  phonology  and  inflexion  was 
then  given  by  M.  Ileyne  in  his  ICurze  Laut-  und  Flexions- 
lehre  der  ultgerm.  Dialekte  (Paderborn,  1862 ;  4lh  ed.  1881). 
A  recent  and  exiiauslive  treatment  of  the  same  subject  is 

Van  Ilellen's  admirable  Altostfriesische  Orammntik  (Leeu- 
ward<Ti,  1890).  Compare  also,  especially  for  the  Riistringer 

dialect,  Siebs's  Geschichte  der  Fries.  Spruclie  (mentioned 
above). 

(b)  Modern  East  Frisian. — Cadovius-MWler's  Memoriale linguiB  Frisicw  was  edited  by  Kukelhan  (Leer,  1875),  and 

Westing's  Vocabulary,  by  Bremer,  in  Paul  and  Braune's Beitrnge,  \ol.  xiii.  (Ilalle,  1888,  p.  530,  sqq.).  For  the  present 
East  Fi-isian  diah'Ct,  si^e  especially  the  essays  by  Ehrentraut 
and  Minssen  in  the  former's  Friesisches  Archie  (vols,  i.,  ii., 
Oldenburg,  1847-54). 

irc.s7  Frisian,  (a)  Early  West  Frisian.—Some  of  the 

West  Frisian  law-books  are  printed  in  von  Richthofen's 
All  fries.  Rechtsquellen  (quoted  above  under  East  Frisian) 

and  in  M.  de  llaan  Hettema's  Jurisprudentia  Frisica  (Leeu- 
wardon,  1834-35).  For  charters  and  deeds,  see  E.  Epkema's 
Verzameling  van  vroegere  charters,  meest  in  den  oudfrieschen 

tongval,  in  Visser  and  Amersfoordt's  Archief  (3  vols.,  Leeu- 
warden,  1834-28).  Compare  M.  de  Ilaan  Hettema's  Idioti- cum  Frisicum  (Leeuwarden,  1874). 

(A)  ModernWest  Frisian. — Selections  from  Frisian  w'orks 
of  the  seventeenth,  eighteenth,  and  the  nineteenth  centuries 
are  found  in  the  second  and  third  volumes  of  F.  Buitenrust 

Hettema's  Bloemlezing  uit  oud-,  middiil-,  en  nieuwfriesche 
geschriflen  (Leyden,  1887-90).  Reprintsof  Gijsbert  .Japicx's 
Frie.<iche  rijnderije  were  published  by  E.  Epkema  (Leeu- 

warden. 1821-24,  with  a  comprehensive  dictionary)  and  by 
W.  Dijkstra  (Franeker,  1853).  The  latter  also  reprinted  the 
Libheii  fen  Aagtje  Ijsbrants  (Leeuwarden,  1861).  For  the 
works  of  the  two  Halbertsma.  W.  Dijkstra,  Van  der  Meulen, 
and  otiier  modern  Frisian  authors,  see  the  bibliography  in 

Siebs's  EnglLich-Friesische  Sprache  (p.  368.  sqq.),  and  the 
same  author's  sketch  of  the  history  of  Frisian  literature  in 
Paul's  Grundriss  (vol.  ii.,  pt.  1).  Compare  G.  Colmjon's 
Beknopte  friesclie  spraakkunst  voor  den  tegenwoordigen  tijd 
(Leeuwarden,  1863;  2d  ed.  by  van  Blom.  1889);  J.  H.  Hal- 

bertsma, Over  de  uit.Hpraak  van  het  landfriesch  (in  Taal- 
gids,  vol.  ix.,  p.  1,  sqq.) ;  and  the  books  on  Dutch  dialects 
quoted  in  the  article  Dutch  Laxguage. 

Hbrsiaxn  Collitz. 

Frisians :  the  race  that  inhabits  a  territory  lying  along 
the  German  Ocean  between  the  Scheldt  and  Weser.  which 
includes  the  modern  divisions  of  Friesland  in  Holland  and 
Aurich  in  Hanover.  Their  history  goes  back  to  very  early 
times.  Between  28  and  57  A.  D.  they  came  in  conflict  with 
the  Romans,  but  were  only  nominally  subjugated.  They 

probably  aided  their  neighbors,  the  Angles  and  .Saxon.s.  in 
the  conquest  of  England  and  Scotland.  Wilfrid  of  York 
established  the  first  successful  mission  among  them  in 

677-78.  Charlemagne  absorbed  their  territory  in  his  em- 
pire. The  three  divisions  of  the  country,  Western,  Middle, 

and  Eastern  Frisia,  passed  through  many  political  vicissi- 
tudes, but  in  the  last  a  confederate  form  of  independent 

republican  government  was  long  maintained.  In  modem 
times  the  people  have  not  asserted  themselves  politically, 
but  have  been  peacefullv  united  with  adjoining  nationali- 

ties. "  C.  H.  T. 
Frith,  William  Powell  :  genre-painter ;  b.  in  Studley, 

near  Ripon,  England,  in  1819;  pupil  of  Royal  Academy, 
London ;  Royal  Academician  1853 ;  second-class  medal, 
Paris  Exposition,  1855  ;  Legion  of  Honor  1878 ;  member  of 
Vienna,  Antwerp,  Swedish,  and  Belgian  academies.  Derby 
Day  (1858).  Railway  Station  (1863),  and  Marriage  of  the 
Prince  of  Wahs  (1865)  are  among  his  most  important  works. 
They  are  crowded  with  figures,  and  detail  is  carefully  paint- 

ed, but  his  compositions  lack  harmony  of  color,  and  his 
figures  are  not  very  well  drawn.  His  works  are  very  popu- 

lar, and  manv  of  tHem  have  been  engraved.  Studio  in  Lon- 
don. ■  W.  A.  C. 

Frit'illary  [from  Mod.  Ijnt.  fritilla'ria,  fritillary,  deriv. 
of  Lat.  fritil  lus,  dice-box,  so  called  from  the  dice-like  marks 
on  the  petals]:  the  Fritillaria  maleagris  of  Europe,  a 
liliaceous  plant  common  in  cultivation.  The  flower  is 
s]iotted  with  imrple,  red,  and  yellow;  hence  it  is  often 
called  checkered  lily.  JIany  varieties  are  grown  in  gardens. 
The  crown  imperial  (Fritillaria  imperialis)  is  a  fine  showy 
flower  of  Persian  origin.     There  are  some  twenty  species. 

Fritsdl,  JoHAN.v  :  neurologist ;  b.  at  Tepl,  Bohemia,  Feb. 
10,  1849;  graduated  at  the  gymnasium  at  Eger;  studied 

medicine  at  the  University  of'A'ieima,  and  became  Privat- doeent  of  Psychiatry  there.  He  is  Landesgerichts  Artzt  in 

Vienna,  edito'r  of  Das  Jahrbuch  fur  Psychiatrie.  and  has written   Veber  die  primdre  Verrucktheit  (1879);  Ueber  die 
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Verwirrfhcit  (ISSO) ;  F'dr  Dijferentinldiagmse  der  lldan- 
cholie  0H7'.)} :  Erfahrungen  uber  Simulation  yeisiiger  Sto- 
rung  (IS'JO).  otc. 

Fritsclicl.  frit'shfl,  GoTTFKiED.  I).  D. :  Lutlionui  theolo- 
gian; Ij.  in  Xiiroiiilierij,  OL'rriinny,  Dec.  1!),  lHliG.  Studied  at 

Neiiendcttelsiiu  and  Erhuigcu  ;  'was  Professor  of  Tlieology, St.  Sebald,  Iowa,  and  Mendota,  III,  from  1857  to  his  death, 
July  13,  1889.  Published  in  (ierinan  ii  history  of  missions 
among  the  North  American  Indians,  a  volume  of  Passion 
sermons,  and  was  a  prolific  writer  of  review  articles,  bearing 
especially  on  the  predestinarian  and  other  controversies  in 
the  Lutheran  Church  of  America. 

Fritsdiel,  Sigismund,  D.  D.  :  Jjutheran  theologian :  b.  in 

Nuremberg,  Germany,  Dec.  2,  1833;  studied  at  Neuen(lettel- 
sau ;  professor  in  Theological  Seminary  of  German  Synod 
of  Iowa  since  its  foundation  in  1854,  He  is  eminent  as  a 
debater  and  a  writer  of  review  articles.  Editor,  with  his 
brother,  for  many  years  of  the  Kirchliche  Zeitsehrift. 

Fritz,  Samuel:  Jesnit  missionary;  b.  in  Bohemia,  1653 
He  was  sent  to  Peru,  entered  tlie  jlainas  missions  of  the 
upper  Amazon  in  1686,  and  in  1689  descended  the  river  to 
Para,  where  he  was  imprisoned  by  the  Portuguese  governor 
for  two  years;  he  then  returned  to  Lima,  and  in  1693  re- 

sumed his  labors  on  the  Annxzon.  The  Omaguas  missions 
were  founded  by  him,  and  he  established  thirty-nine  Christian 
villages.  Father  Fritz  explored  the  whole  of  the  Amazon  and 
many  of  its  tributaries,  and  made  the  first  reasonably  good 
map  of  the  river-system ;  this  was  fir.st  published  at  Quito 
in  1707.  and  was  long  the  authority  for  this  region.  Died 
at  the  Jeberos  mission,  near  Laguna,  Peru,  Mar.  20,  1738. 

Herbert  H.  Smith. 

Frltzsche,  frit'shf.  Christian  Friedrich  ;  theologian  ; 
b.  at  Nauendorf,  Germany,  Aug.  17,  1776;  was  educated  at 

Prancke's  orphan  asylum  and  at  Leipzig ;  became  a  Lutheran 
divine,  and  in  1830  Professor  of  Theology  at  Halle.  In  his 
latter  years  he  was  rationalistical.  Author  of  Vorlesungen 

ilber  den  Ahendmahl ;  De  anamarfesia  Jesu  Chrisf i  (18'd5- 
37);  De  Revelationis  Notione  (1838);  was  one  of  the  ax\- 
thcirs  of  the  Fritzf^cliinrii III  opiisetiJa  acadeiniea{lSHS);  and 
JVora  iijiuxctilfi  (1846).  D.  at  Zurich,  Oct.  19,  18,50.— His 
sons,  Franz  Volkmar  (.see  below).  Karl  Friedrich  August 
(1801-46),  Otto  Fridolin  (b.  1813),  and  Adolf  Theodor 
Hermann  (1818-78),  are  or  were  all  university  professors  and 
authors  of  learned  works,  mostly  upon  topics  connected 
with  Latin  and  Greek  literature  or  the  writings  of  the  early 
Christian  period. 

Frltzsche,  Franz  Volkmar;  Greek  philologist  and  edi- 
tor; son  of  the  learned  tlieologi.an  C.  F.  Fritzsche ;  b.  at 

Steinbach,  in  Saxony,  Jan.  26,  1806;  studied  philology  at 
the  University  of  Leipzig  under  Beck  and  Hermann;  held 
the  position  of  assistant  teaclier  (collaborator) .  for  some 
years  in  tlie  Thomas  school  in  Leipzig,  and  was  called  thence 
to  the  professorship  of  Eloquence  and  Poetry  in  Rostock 
1838.  His  earliest  literary  laliors  were  connecteil  with  the 
style  and  writings  of  Lucian  (Leipzig,  1836,  1838),  some  of 
whose  dialogues  he  edited  (Dialogi  Deoniin,  Leipzig,  1829). 
He  subsequently  devoted  his  attention  to  tlie  Greek  theater 
and  the  Greek  dramatists,  especially  the  cumedians.  Be- 

sides the  Qmestiones  Aristoplmnew  (Leipzig,  1835)  and  De 
Dmtalensibiis  atque  de  Babyloniis  (Leipzig,  1831),  he  edited, 
with  a  copious  commentary,  the  Tlie»ni ophoriaziifia'  of  Aris- 

tophanes (Leipzig,  1838),  and  the  Rancf  (Zurich,  1845).  In 
defense  of  his  old  teacher,  Hennann,  against  Otfried  Muller, 
Fritzsche  published  a  liecensiun  des  Bnches  JEsehylus  Eu- 

menideri  run  K.  0.  Mi'iUer  (Leipzig,  1834),  to  which  was  add- ed a  second  part,  1835.         Revised  by  Alfred  Gudeman. 

Friull,  fre"e-oo'le"e  [Ital.  (whence  the  Germ,  name  Friaiil) 
<  Lat,  Foniin  Jiilii,  liter,  market-place  of  Julius] :  the 
name  of  a  territory  along  the  northern  and  northeast- 

ern Adriatic,  which  in  the  Middle  Ages  formed  an  inde- 
pendent duchy,  but  which  is  now  divided  into  the  province 

of  Udine,  belonging  to  Italy,  and  the  district  of  Gcirz-Gra- 
diska,  belonging  to  Austria.  The  Friulians  speak  a  Roman 

dialect  (the  Friulian)  containing  C'eltic  elements.  The  coun- 
try is  beautiful,  exceedingly  fertile,  and  favored  with  a  mild 

and  healthful  climate. 

Frlzell,  Joseph  Palmer  ;  civil  engineer ;  b.  Mar.  13, 
1832,  at  Barford,  Quebec ;  prepared  himself  for  the  profes- 

sion of  civil  engineering;  engaged  in  the  construction  of 
fortifications  on  the  Gulf  coast  in  the  civil  war  in  the  U.  S. ; 
since  employed  in  the  public  service,  the  improvement  of 
rivers  and  harbors,  especially  in  charge  of  the  system  of  res- 

crvoii's  on  tlie  head  waters  of  the  Mississippi  ;  chief  en- 
gineer of  the  board  of  public  works  of  Austin,  Texas,  1890; 

member  of  the  American  Society  of  Civil  Engineers  since 1883. 

Fro'bon.  Johann  {Frobcniua) :  a  learned  printer;  b.  at 
Hainmclburg,  in  Franconia,  in  1460.  He  received  his  edu- 

cation at  the  University  of  Basel,  then  served  as  corrector 
under  Amerbach  and  Petri  until  1491,  when  he  established 

his  own  iirintiiig-oflice  in  l'.;isc!.  His  first  publication  was 
a  Latin  Bible,  and  he  is  said  to  have  been  the  first,  or 

among  the  first,  to  introduce  into  Germany  the  use  of  I{(j- 
man  letters.  Froben  was  a  warm  friend  of  Erasmus,  and 

the  publisher  of  niiiny  of  his  works  (issued  collectively  by  Je- 
rome Froben,  1540,  8  vols,  folio).  The  advantages  offered 

by  the  press  of  Froljen  and  the  correctness  of  his  publi- 
cations, among  which  was  a  splendid  edition  of  the  Adagia, 

were  among  the  inducements  that  drew  Erasmus  from 

England  to  settle  at  Basel  1515.  (Drummond's  TAfeof  Eras- 
mus, vol.  i.,  p.  344.)  In  this  year  Froljen  jiut  to  press  the 

first  published  edition  of  the  Greek  text  of  the  New  Testa- 
ment, edited  by  Erasmus.  (Tregelles  on  the  Pritited  Text 

of  the  Greek  testament,  p.  19.)  He  undertook,  also,  under 

the  supervision  of  Erasmus,  the  publication  of  the  more  im- 
portant Latin  Fathers — e.  g.  Jerome,  on  whom  Erasmus  had 

bestowed  much  careful  .stuilv  and  lalior  (1516);  Cyprian 
and  Rufinus  (1530);  Tertullian  (1531);  Ambrose  (1537); 

Augustine  (completed  1528-29).  He  had  intended  to  sup- 
plement these  by  a  similar  edition  of  the  Greek  Fathers, 

but  he  died  in  Basel  before  his  plans  matured  (Oct.,  1527). 
His  design  was,  however,  carried  out  by  his  sons.  Jerome 
and  John,  and  his  son-in-law.  Nicolas  Bischop  (Nicolaus 

Episcopius).  Froben's  publications,  mostly  in  folio,  are noted  for  their  general  correctness.  The  cliaracter  of  the 
old  printer  is  presented  in  a  pleasing  light  by  Erasmus  in 

one  of  his  letters  (i?/j.  dccccxxii.).  See  Drummond's  ii/e  of Erasmus  (London,  1873,  vol.  ii.,  p.  273,  seq.). 
Revised  by  Alfred  Gudeman. 

Fro'blsher,  Sir  JIartin  ;  navigator ;  b. at Doncaster,  York- 
shire, about  1535 ;  the  first  Englishman  to  sail  in  search  of 

a  northwest  passage.  After  an  unsuccessful  endeavor  for 
fifteen  years  to  obtain  the  necessary  assistance,  he  was  finally 
aided  in  his  enterprise  liy  Dudley,  Earl  of  Warwick,  and 
others,  and  sailed  from  Deptford  in  June.  1576,  with  three 
vessels  of  small  size.  On  July  28  Frobisher  reached  that 
part  of  Greenland  which  he  named  Meta  Incognita,  and 
Aug.  11  passed  through  the  strait  to  which  he  gave  his 
name.  Among  the  minerals  brought  back  by  him,  gold 
was  discovered,  and  in  consequence  a  second  expedition 
was  fitted  out,  which  sailed  from  Harwich,  May31,  ISTiJ; 
the  result  of  this  expedition  caused  a  third  to  be  made  in 
1578,  which,  however,  arrived  so  late  in  the  season  as  to  be 

compelled  to  return  at  once.  This  was  the  last  of  Fro- 
bisher's  voyages.  In  1585  he  accompanied  Sir  Francis 
Drake  to  the  West  Indies,  and  for  his  services  against  the 
Spanish  Armada  was  knighted  in  1588.  In  1594  he  was 
sent  to  aid  Henry  IV.  against  the  Spaniards  and  Leaguers, 
and  in  an  attack  upon  them  at  Croyzon.  near  Brest,  was 
mortally  wounded,  and  died  at  Plymouth,  Nov.  7, 1594,  soon 
after  having  brought  back  his  fleet  in  safety. 

Frobisher  Strait:  an  arm  of  the  sea;  in  British  North 
America,  between  Hudson  Strait  and  Northumberland  In- 

let, extending  westerly  from  the  Atlantic  Ocean  at  the  en- 
trance of  Davis  Strait.  It  is  340  miles  long,  and  has  a  mean 

width  of  .30  miles. 

Froehel,  friibel,  Friedrich:  educational  reformer;  b. 
Apr.  21,  1782,  at  Oberweissbach,  in  Thuringia,  where  his 
father  was  the  laljorious  pastor  of  seven  villages.  His 
mother  died  before  his  remembrance,  and  his  half  orphan- 

age had  a  prevailing  influence  on  his  destiny,  giving  him  a 

very  sad  childhood,' that  quickened  his  sensiliility  and  stim- ulated him  to  reflection,  which  he  manifested  by  asking 

strange  questions  concerning  human  discords.  An  affec- tionate elder  brother,  to  divert  his  mind  from  such  subjects, 
undertook  to  teach  him  the  sexual  system  of  botany,  and 
show  him  how,  by  the  union  of  opposites.  harmony  and 
beauty  graduallv  grow  out  of  differences.  Not  long  after, 

being  put  to  school  by  a  maternal  uncle,  in  the  first  hour 

of  it  he  heard  a  discourse  by  the  teacher  on  the  text,  "Seek 
ye  first  the  kingdom  of  God  and  his  righteousness,  and  all 

these  things  shall  be  added  unto  you  " ;  this  gave  to  him 
the  joyful  conviction  of  there  being  a  law  which,  gradually 
discovered  and  intelligently  obeyed,  would  bring  peace  and 
harmony  into  the  human  universe;  and  when,  in  1792,  he 
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heard  a  rumor  rife  among   the   peasantry  that  the  world 
was  coming  to  an  end,  lie  says  he  did  not  lielieve  it,  because 
tlie  will  of  Crod  had  not  been  l)rou{::ht  about — a  wonderful 

tlioiiRht  I'or  a  child  ten  years  old.     At  thirteen  he  was  ap- 
prenticed to  a  forester,  wliotauf;ht  him  wood-lore  and  mathe- 

matics, in  which  lie  made  j;real  attainments,     lie  studied  for 
a  time  at  ,Iena  and   Berlin,  where  he  showed  f:;reat  interest 
in  pedagoflieal  methods.     Twice  he  visited  Pest alozzi,  and  in 
18Hi,  in  connection  with  a  friend  by  the  name  of  Middendorf, 

opened  a  school  at  Keilhau.     Onewliowas  a  pupil  desci'ilies 
it  as  a  pai'adise  of  children,  but  says  tlud  during  his  stay  (from 
181()  to  1H2())  it  was  in  a  chronic  state  of  bankruptcy.     Tlie 
plan  was  to  educate  the  children   by  putting  tlicm   at  work, 
and  making  nature  itself,  anil  what  tlicy  produced  artistic- 

ally by  horticulture  and  their  own  hands,  their  books.     It 
was  while  here  that  Froebel  married  his  first  wife  and  for- 

mer pupil  in  mineralogy.     They  never  had  children  of  their 
own,  Ijut  she  made  Ids  school  a  happy  family  for  the  twenty 
years  that  she  lived  with  him.     liiit  they  did  not  confine 
themselves  to   Keilhau,  where   Jliddcndorf  only  remained 
steadily  and  after  the  death  of  Froebel.     They  had  schools 
in  Switzerland  at  Watersee,  Burgdorf,  and  Willisau.     Some 

time  during  this  interval  Froebel  went  to  Gottingen  Univer- 
sity ami  studied   eomjiarative   philology,  making   himself 

thoroughly  acquainted  with  Latin,  Greek,  and  Sanskrit,  and 
all  to  complete  his  own  education  for  his  duties.     In  1K39 
he  lost  his  faithful  wife,  and  it  was  not  till  1840  that  he 
founded  his  first  kindergarten  at  Brandenburg.     Twenty- 
three  years  before  he  had  published  his  first  work,  Menschen- 
erzichitng  (Human  Kdueat  ion),  in  which  maybe  discerned 
the  seeds  of  the  kindergarten.     He  there  gives  the  process  of 
human  development  in  the  child.     But  at  that  time  it  was 
his  idea  that  the  child  until  he  was  seven  years  old  should 
be  exclusively  educated  by  the  mother.     Later  he  saw  that 
it  was  simply  impossible  for  mothers  with  several  children 
ami  other  family  duties  to  devote  themselves  to  the  develop- 

ment, mental  as  well  as  moral  and  physical,  of  each  child, 
but  that  from  the  time  children  were  three  years  old  till 
seven,  it  was  a  relief  for  both  parties  to  have  them  gather 
into  companies,  to  be  taken  care  of  for  several  hours  of  every 
day  by  a  kimiergartner,  thoroughly  instructed  in  the  process 
of  development  and  the  method  of  the  kindergarten.     (See 
Kindergarten.)    For  the  next  twelve  years  he  devoted  him- 

self to  the  education  of  kindergartners  and  the  establishment 
of  kindergartens.     The  last  attempt  was  at  Hamburg,  where 
he  was  invited  in  1850.      He  elaborated  the  method,  and 
has  left  it  a  gospel  to  childhood,  for  its  principle  is  that 
free  creativeness  is  at  once  the   means   and   end  of  hu- 

man education,  and  begins  in  spontaneous  play,  so  guarded 

and  guided   as  to  coincide  with  God's  creativeness.     He 
married  one  of  the  kindergartners  whom  he  educated,  and 

she  kept  a  kindergarten  in'llamburg  for  twenty  years  after his  death,  which  took  place  June  21,  1852,  at  Kudolstadt, 
where  he  had  a  school  for  training  kindergartners.     It  was 
in  the  course  of  these  last  twelve  years  that  he  published 

another  most  characteristic  work.  Die  Mutter-  und  Kose- 

Lieder  (Mother's  Cosseting  Songs),  illustrated  by  plates  and 
netes  addressed  to  the  mother,  interpreting  to  her  her  in- 

stincts, and  giving  her  hints  for  her  motherly  prattle  with 
her  little  children.     The  reform   of  education   begun   by 

Rousseau,  and  carried  on  by  Fichte,  Pestalozzi,  and  Pies- 

terweg,  finally  culminated    in   Froebel's    discovery  of  the 
method,  as  we'll  as  principle,  of  educating  the  human  being 
in  its  first  years  purely  by  means  of  its  own  spontaneous 

activities.     "See    Autobiography    (London,    1886);    Joseph 
Payne's  Lectures  on   the  History  of  Education   (new  ed. 
1892);  Williams's  History  of  Education  (1892);  Marenliolz- 
Biilow,  Reminiscences  of  Frederick  Froebel,  translated  by 
Mrs.  Horace  Mann;  The  Education  o/ J/a»,  by  Friedrich 

Froebel,   International    Education    Series;    H.   Coiirthope 

Bowen,  Froebel  and  Education  by  Self-activity  (1893). 
Elizabeth  P.  Peahody. 

Froebel,  Julius  :  German  publicist :  nephew  of  Friedrich ; 
b.  in  Griesheim,  Germany,  July  16, 1805  ;  studied  at  Jena  and 

Berlin  ;  held  professorships  of  mineralogy  and  other  sciences 

at  the  University  of  Zurich  183:j-44 ;  edited  a  radical  political 

paper;  removed  to  Prussia,  but  was  obliged  to  go  to  Dres- 
den for  political  reasons,  and  his  pamphlets  on  public  atrairs 

were  suppressed;  took  part  in  the  revolution  of  1848,  and 
entered  the  Frankfort  Parliament;  was  arrested  and  tried 

for  a  political  offense  at  Vienna,  but  escaped  conviction  ;  re- moved to  Switzerland,  and  thence  to  the  U.  S. ;  was  editor, 

newspaper  correspondent,  lecturer,  and  merchant  in  New 

York,  Nicaragua,  Northern  Mexico,  and  California;  in  1857 
went  to  Germany,  and  became  again  involved  with  the  au- 

thorities; removed  to  London;  bccanic  in  1862  an  editor  in 
Vienna;  and  in  1867  founded  a  journal  in  Munich;  (jcrman 
consul  at  Smyrna  187o-76,  and  in  Algiers  1876-91.  Author 
of  (h-nndzi'iye  eines  Systems  der  K ryslalloloyie  (184;i);  Sys- 

tem der  Sozialen  I'ulitik  (2  vols..  1847);  2  vols,  ol  American 
travels  (1857-58) ;  T/ieorie  der  I'olilik  (2  vols.,  1861-64) ;  Die 
Wirthschaft  dr»  Meitschengeschlechts  (3  vols.,  1870-7(5),  and 
other  works.     I),  in  Zurich,  Nov.  7,  1893. 

Frog:  [Jl.  Kng.  Frogye  <  0.  Kng.frogga.  Connection  with 
O.  Kng. /;•",(■,  *frosc,  frog  :  O.  H.  (ierm. /;y«c>  Mod.  (ierm. 
Frosch  ;  Ice),  froskr,  and  with  O.  Kng.  frocra,  frog  :  Icel. 
fraukr  is  not  uiiiler.stood] :  anyone  of  many  leaping  tailless 
Batrachians.  The  frogs  are  the  typical  representatives  at 
once  of  a  cla.ss  (the  Batrachians  or  Am))liibians)  and  an  or- 

der (the  Anura  or  Salientia),  and  are  divisible  into  several 
distinct  families  and  numerous  genera  and  species.  As  rep- 

resentatives of  the  family  liiiiiidie,  the  true  frogs  are  distin- 
guished by  a  peculiar  sternal  apparatus,  the  manubrium 

being  a  robust  bony  style,  the  xipliistcrnum  generally  simi- 
lar, and  the  arciform  cartilages  wanting;  the  skull  has  no 

fronto-parietal  fontanel;  there  are  no  teeth  on  the  lower 
jaw ;  the  tongue  has  a  broad  free  margin,  is  attached  in 
front  and  free  behind,  and  is  more  or  less  deeply  notched 
liehind  ;  t  he  ear  is  perfectly  developed,  the  tympanum,  cavum 
tympani,  and  Fustachian  tubes  being  present ;  there  are  no 
imrotoid  glands.  The  family  is  represented  by  a  number  of 
genera,  the  largest  of  whicii  is  that  of  the  typical  frogs 
(liana),  of  which  there  are  about  forty  species,  found  in  al- 

most all  portions  of  the  world  except  Australasia  and  South 
America.*  (For  metamorphoses  of  frog,  see  cut  in  article 
Batracuia  ;  see  also  Evolution.)  Nearly  a  dozen  are  found 
in  the  U.  S. :  the  best  known  are — 1,  the  common  bull-frog 
(liana  catesbiana) ;  2,  the  shad-frog  (Rana  virescens) ;  3,  the 
wood-frog  (liana  sylratica) ;  4,  the  marsh-frog  (Eana  palus- 
tris) ;  and  5,  the  spring-frog  (liana  clamata).    (1)  Much  the 

The  common  European  frog  {Rana  temporaria). 

largest  of  these,  and  only  rivaled  in  size  by  a  species  (Rana 
tigrina)  of  the  East  Indies,  is  the  buU-lrbg.  This,  like  its 
fellows,  feeds  upon  worms,  moUusks.  and  insects,  and  it  is 
said  that  to  those  in  the  Zoological  Gardens  of  London  are 
sometimes  given  sparrows,  which  they  greedily  devour;  its 
color  is  green,  bronzed  with  olive,  and  with  dusky  blotches. 
(2)  The  shad-frog  is  recognizable  by  its  eye-like  sfiots,  which 
are  dark  brown  bordered  with  yellow,  and  in  allusion  to 

which  it  is  also  called  leopard-frog ;  the  name  shad-frog  has 
been  derived  from  its  appearing  in  spring  nearly  at  the  same 
time  as  the  shad.  (3)  The  wood-frog  may  be  known  by  its 
reddish-brown  color,  and  by  a  dark  bridle-like  stri]ie  pass- 

ing from  the  snout  and  through  the  eye  backward;  it  is 
most  abundant  in  woods,  and  Is  very  closely  related  to  or 
identical  with  the  Rana  teinporaria  of  Kurope.  (4)  The 
marsh-frog  has  alxuit  four  to  six  rows  of  quadrate  dark  spots 
on  the  back  and  sides,  and  is  also  called  the  tiger  or  pickerel 

frog.  (5)  The  spring-frog,  or  green  frog,  is  of  a  bright  green 
*  A  single  species  of  Rana  only  is  found  in  South  America. 
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color,  with  a  yellow  throat  and  with  a  vory  largo  tympaiuiiii ; 
it  is  one  of  the  most  common  species,  and  one  of  the  most 
esteemed  as  a  delicacy  for  the  table.  Although  not  univer- 

sally popular,  there  is  an  increased  tendency  to  the  appre- 
ciation of  the  frog  as  a.  delicacy  for  the  table  in  tile  U.  S., 

as  there  has  long  been  in  Prance ;  and  in  most  of  the  large 
cities  frogs  can  be  obtained  in  proper  season.  Tlie  abhor- 

rence which  is  sometimes  expresseil  respecting  the  use  of 

frogs'  flesh  for  the  table  is  due  only  to  irrational  prejudices, 
for  it  certainly  is  a  most  tender  and  delicate  morsel.  In 
France,  as  is  well  knc^wn,  as  well  as  in  Southern  Kurope,  it 
is  generally  a  favorite  article  of  diet,  and  forms  the  object 
of  an  extended  in<lustry.  Froggcries  abound  in  which  the 

animals  are  raiseil  and  kept.  In  the  materia  medica  frogs' 
flesh  was  at  one  time  quite  popular  among  Euroiiean  physi- 

cians as  an  antiscorbutic.  The  common  frogs  have  long 

been  favorite  subjects  for  experimentation  among  physiolo- 
gists from  the  fact  that  the  great  vitality  of  their  tissues 

renders  them  favorable  objects  for  investigation.  They  are 
also  celebrated  in  connection  with  the  history  of  galvanism, 
Oalvani  having  been  led  to  his  discovery  by  the  considera- 

tion of  the  phenomena  exhibited  by  them  when  experiment- 
ing with  the  common  European  species.   Theouoke  Gill. 

Frogr :  the  device  used  on  a  railway  track  where  one  rail 
crosses  another,  so  named  from  its  resemblance  to  the 

"  frog "  in  a  horse's  hoof.  Frogs  were  formerly  made  of cast  iron,  but  now  steel  rails  suitably  connected  together 

are  generally  used.  The  "  plate-frog  "  has  the  rails  riveted 
to  an  iron  plate  placed  beneath  them.  The  "  bolted  frog  " 
is  one  in  which  the  rails  are  connected  by  bolts  passing 
through  the  webs,  the  spaces  between  the  rails  being  filled 

by  cast-iron  fillers.  The  "  keyed  frog,"  shown  in  the  illus- tration, has  the  rails 
j-jL=,c_^^.  .„,?   tn^ — • ,  held  together  by  clomps, 

which  can  be  tightened 
by  keys  or  wedges.    The 

.,      "  number  of  a  frog  "  is 
fcy       W        to       m;i    H^l     the  ratio  of  the  length 

of  the  pointed  part  to 
the  width  of  its  base,  and  for  general  use  on  turnouts  Nos. 

6,  8,  and  10  are  used.  A  '■  spring  frog  "  has  the  |ioint  held 
against  the  wing  of  the  main  track  rail  by  a  spring,  thus 
[ireventing  the  jolt  caused  by  the  wheel  in  striking  it ;  when 
a  train  passes  on  to  the  turnout  the  flanges  of  the  wheels 
crowd  the  point  aside,  and  then  the  spring  restores  it  to  its 
normal  position.  A  spring  frog  is  usually  more  durable 
than  a  stiff  one,  and  produces  less  wear  on  the  wheels. 

"  Crossing-frogs  "  are  used  where  the  tracks  cross  each  other, 
and  where  the  angle  is  large  it  is  usual  to  have  an  inner  rail 
running  around  the  quadrilateral  to  serve  as  a  guard-rail  and 

give  extra  stiffness.     See  Parson's  Track.  1886. Mansfield  Merriman. 

Frog :  a  part  of  a  horse's  hoof.     See  Farriery. 
Frogflsh  :  See  Angler. 

Frog-spawn  :  properly  the  name  of  the  gelatinous  mass 
inclosing  the  ova  of  frogs :  but  the  name  is  extended  in  rural 
districts  to  some  of  the  large  green  fresh-water  Alga',  which 
form  slimy  masses  in  streams  and  ditches — notably  to  those 
of  the  family  Ba/rackospermac.ei:&.  of  which  Batrachospfr- 
mum  mnniliforme  is  a  very  common  species  both  in  Eiu-ope and  the  U.  S. 

Frog-spittle.  Ciickoo-spit.  or  Toad-spit:  a  frothy  sub- 
stance often  seen  on  grasses,  weeds,  and  even  trees,  closely 

reseml)ling  human  saliva  in  appearance.  On  examination 
it  will  be  found  to  contain  one  or  more  grubs,  the  larva^  of 
various  leaf-hoppers — insects  of  various  families  of  tlie 
JTemiptera.  In  Europe  the  larva?  of  Cicada  iipHmom>  is  a 
very  common  cause.  In  the  U.  S.  the  genera  Heleochara 
and  Aphropfiora  are  among  the  froth-producers.  This  froth 
consists  of  the  sap  of  the  plant.  These  insects  are  great 
pests  to  vegetation,  and  very  numerous  in  species. 

Froissart,  frwalx'saar'.  .Jean:  author;  b.  at  Valenciennes, 
France,  in  1:337;  was  destined  by  his  father  for  the  Church, 
and  took  holy  orders;  went  to  England;  was  (1361-66)  sec- 

retary and  chapel-clerk  to  (jueen  Philippa,  wife  of  Edward 
I II.,  a  liberal  pat roness.  He  traveled  at  her  suggestion,  that 
he  might  collect  materials  for  chronicles,  much  in  Flanders, 
Prance,  Scotland,  Italy,  and  other  countries  ;  became  canon 

of  Chimay  1390.  The'  time  of  his  death  is  not  known,  but probably  was  prior  to  1419  ;  the  place  was  probably  Chimay, 
in  Belgium.  lie  compiled  for  the  Duke  of  Brabant  a  col- 

lection of  ballads  and  songs  called  Meliador,  but  is  ehieflv 

memorable  for  his  innnortal  ('/iri)>iir/i'x,  the  most  jniportant 
written  historical  monument  of  the  Middle  Ages  in  exist- 

ence. Froissart's  Chronicles  are  of  great  value,  but  are 
not  so  much  an  accurate  history  as  a  faithful  picture  of  his 

times,  and  of  their  places,  customs,  and  pcopli'.  'I'hey  range over  all  Western  Europe,  for  Proissa-rt,  a  churchman  and 
scholar,  living  in  unsettled  times  before  the  feeling  of  na- 

tionality had  been  well  developed,  is  quilc^  destitute  of  jia- 
triotic  feeling.  The  favorite  Englisli  version  of  this  fine  old 
author  is  that  of  Thomas  Johnes  (1803-10,  .5  vols.  4to,  often 
reprinted — e.  g.  1884,  3  vols.  8vo),  but  the  old  translation 
by  J.  Bourchier,  Lord  Bernci-s  (ir)23-25,  2  vols,  fol.),  is  cor- 

rect and  much  more  spirited.  Buchon's  edition  (1824-26, 
15  vols.)  is  the  best  of  the  original  l''reiicli  text.  The  best 
edition  of  the  original  text  of  the  C/ironiclra  is  by  Luce 
(Paris,  1S69-88,  8  vols.). 

Friilicll,  fro'lich,  Lorentz:  a  Danish  figure-jiainter ;  b. 
in  Copenhagen,  Oct.  25,  1820.  His  etchings  Amor  and 

Psyche  and  his  Lord's  Prayer  are  jjopular  throughout  Eu- 
rope, and  have  appeared  in  many  editions  in  London  and 

Paris.  His  numerous  illustrated  books  for  children  have 

also  given  him  a  European  reputation.  He  illustrated  Hans 
Christian  Ander-sen's  works,  and  lias  maoe  an  extensive  se- 

ries of  etchings  illustrating  Scandinavian  mythology. 
R.  B.  Anderson. 

Frome  :  town  of  Somersetshire.  England  ;  on  the  Frome; 
12  miles  S.  of  Bath  (see  nmp  of  England,  rcf.  12-G).  It  has 
considerable  manufactures  of  broadclotli  and  cassimeres. 

Pop.  (1891)  9,613. 

Fromentiii,  fro'maan'tan',  EuofiNE :  painter  of  genre  and Oriental  scenes;  b.  in  La  Rochellc.  France,  Oct.  24,  1820. 

Pupil  of  Remond  and  Cabat ;  flrst-class  medal,  Salon,  1859  ; 
officer  Legion  of  Honor  1869.  His  pictures  are  remarkably 
fine  in  color,  and  his  drawing  of  horses  is  excellent.  He  wrote 
charmingly  and  with  the  most  admirable  critical  knowledge 

on  art  subjects.  His  Les  Miilfrfx  (/'Autrefois  is  a  book  on 
painting  which  can  not  be  too  highly  praised,  and  his  U71 
Etc  dans  le  Sahara  is  a  delightful  Ijook  of  travels.  Alge- 

rian Falconer  (1873)  and  Arab  pncampnienf  (his  last  work 
and  unfinished)  are  in  the  Louvre.  Many  of  his  best  works 
are  in  the  LT.  S. :  Crossing  the  Ford  and  Arabs  Watering 
Horses,  collection  of  Mrs.  William  H.  Vanderbilt,  New  York; 
Encampment  in  Atlas  Jlonnfains.  collection  of  W.  T.  Wal- 

ters, Baltimore.  D.  at  St.-JIaurice  (near  La  Rochelle),  Aug. 
27,  1876.  William  A.  Coffin. 

Froiule  [Fr..  liter.,  a  sling  (the  name  being  applied  as  a 
reproach,  in  allusion  to  the  u.se  of  the  sling  by  the  street- 
boys  of  ParisX  Lat.  funda.  sling]:  a  faction  of  French 
nobles  who  opposed  Cardinal  ̂ Mazarin  during  a  part  of  the 

minority  of  Jjouis  XIV.  The  lu'eaking  uii  of  the  feudal 
system  by  Richelieu  had  finally  led  to  a  centralized  despot- 

ism, against  which  the  Parliament  of  Paris  was  the  first  to 
rise,  offering  a  determined  opposition.  It  refused  to  register 
the  royal  edicts;  and  when  coinjjelled  liy  the  king  to  register, 
the  populace  rose  in  its  defense.  Aug.  27,  1648 — la  journe.e 
des  barricades.  In  the  October  following  the  popular  de- 

mands were  acceded  to,  but  the  malcontent  nobles  seized 

the  opportunity  of  trying  to  overthrow  Mazarin  and  to  re- 
gain their  old  power — tlie  Princes  of  Conde  and  Conti,  the 

Dukes  of  Longueville.  Beaufort,  Orleans,  Bouillon,  Vendome, 
Nemours,  etc.  The  struggle  lasted  from  1649  until  1652,  and 
as  far  as  military  results  were  concerned  was  favorable  to  the 
nobles,  who  hail  the  grandest  opportunities  for  making  a 
great  constitutional  reform  ;  but  as  they  had  no  strong  lead- 
ersliip.no  fixed  principles,  and  no  definite  object  except  self- 
aggrandizement.  Mazarin  in  1653  snatched  from  his  mutually 
jealous  and  strangely  frivolous  enemies  the  fruits  of  their 
victory.  The  war  of  the  Fronde  was  one  of  the  most  ridicu- 

lous and  useless  contests  in  history.  See  Les  3Iazarinades,  a 

large  collection  of  lampoons  on  the  court ;  Saint-Aulaire, 
Hist,  de  la  Fronde  (1841) ;  the  histories  of  Barante  and  Fitz- 
patriek;  Cousin,  La  Fronde  en  Pari.s. 

Frontal  Bone  [  frontal  is  from  Mod.  Lat.  frontalis,  deriv. 
of  Lat.  frons.  frontis.  forehead] :  in  the  vertebrate  skeleton, 
one  of  tiie  most  important  bones  of  the  skull.  It  is  regarded 

as  representing  the  neural  spine  of  the  second  cephalic  ver- 
tebra. In  man  it  has  two  parts,  a  vertical  and  an  orbito- 

nasal portion,  the  former  the  bony  portion  of  the  forehead, 
the  latter  forming  part  of  the  roof  of  the  orbits  of  the  eyes. 
It  is  developed  from  two  centers,  and  at  birth  is  divided 
vertically  into  two  lateral  halves  by  the  frontal  suture,  which 
sometimes  persists  through  adult   lite.     The  vertical  part 
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consists  of  an  outi'i-  and  inner  hard  layer,  separated  to  some 
extent  by  a  <ii|:)loe,  a  soft  caneclous  tissue  furnished  with 
hirge  veins.  .lust  above  the  eyes  tlie  diploe  is  wanting,  and 
its  phice  is  ooeujiied  by  the  frontal  sinus,  a  cavity  in  two 
parts,  cacli  of  whieh  communicates  with  the  nasal  passages. 

Proiiteiiac,  froii'te-naak',  Louis  de  Buade,  Comte  de : 
soldier  and  governor  of  the  province  of  New  France;  b.  in 
l(i2()  in  France ;  served  in  the  array  in  Italy,  Flanders,  Ger- 

many, an<l  received  many  wounds ;  in  1672  was  ajipointed 
Governor-tieneral  of  Canada  by  Louis  XIV.,  Iiaving  already 
won  a  wide  renown  for  valor.  lie  was  a  relative  of  Madame 
Maintenon  and  tlie  husband  of  a  court  beauty  who  used 
her  influence  against  him.  His  first  governorship  of  New 
France  (l()73-82)  was  marked  by  the  building  of  Fort,  Fronte- 
nao  (now  Kingston,  Ontario)  and  the  cx[ieditions  of  La  Salle, 
Marquette,  and  .Joliet;  but  Frontenac,  a  man  of  groat  abili- 

ties, was  hampered  by  the  action  of  his  intendant  and  of 
Laval,  Bishop  of  Quebec,  so  long  the  virtual  ruler  of  Canada. 
He  was  accordingly  recalled,  but  in  1689,  Canada  being 
almost  ruined  under  his  successors,  he  was  sent  out  again. 

He  now  punished  the  Iroquois,  rlestroyed,  through  his  lieu- 
tenants, the  Fnglisli  fleet  in  Hudson's  Bay,  ravaged  New- 

foundland, territied  all  the  Englisli-speaking  coast-towns  as 
far  south  as  New  Jersey,  captui-ed  Pemaquid,  Casoo,  Salmon 
Falls,  Schenectady,  and  in  1690  repulsed  the  forces  of  Phips 
before  Quebec — an  event  which  Louis  XIV.  commemorated 
with  a  medal.  His  courage  and  his  activity  were  marvelous, 
and  he  actually  succeeded  in  restoring  for  a  time  the  fallen 
fortunes  of  France  in  America.  This  aljle  soldier  died  at 
Quebec,  Nov.  28, 1698.  See  Parkman,  Count  Frontauac  and 
New  France  under  Louis  XIV.  (Boston,  1877). 

Frontier  :  in  general,  the  boundary  that  separates  con- 
tiguous states  ;  in  a  more  restricted  sense,  employed  espe- 

cially in  the  U.  S.,  the  term  indicates  those  outlying  regions 

which  at  different  stages  of  the  country's  development  have 
been  but  imperfectly  settled,  and  have  constituted  the  meet- 

ing-ground of  savagery  and  civilization. 
The  consideration  of  frontiers  in  the  former  and  more 

common  acceptation  of  the  term  has  given  rise  to  impor- 
tant questions  of  political  science  which  have  been  an- 

swered in  various  ways  at  different  periods  of  the  world's 
history,  and  in  Europe,  where  densely  populated  states  abut 
on  each  other,  the  subject  of  boundaries  has  always  been 
one  of  special  significance.  Publicists  have  discussed  the 

questions  whether  there  are  "natural  frontiers"  within 
which  a  nation  should  restrain  its  activity ;  how  the  lines 
are  to  be  drawn  along  rivers,  lakes,  straits,  and  mountains 
marking  the  frontiers  ;  how  changes  of  these  natural  bound- 

aries atiect  the  respective  states ;  and  whether  frontiers 
should  correspond  rather  with  race  boundaries  than  with 
'•  natural  frontiers."  The  growth  of  the  spirit  of  national- 

ity, the  distinguishing  feature  of  modern  political  history, 
has  tended  to  lessen  somewhat  the  importance  of  physical 
lines  of  demarkation  as  compared  with  racial  boundaries, 
thus  sacrificing  in  many  instances  the  geographic  unity  of 
a  state  to  its  ethnic  unity.  The  same  spirit,  moreover,  has 
striven  steadily  against  the  attempts  of  the  powers  to  mark 
the  frontiers  in  accordance  with  dynastic  interests  to  the 
disregard  of  the  racial  unity  of  their  subjects  or  citizens. 
Even  the  Congress  of  Vienna  in  1814-15.  with  its  excessive 
respect  for  the  theory  of  legitimacy,  reveals  in  many  of  its 
territorial  arrangements  the  strength  of  the  principle  of 
nationality  in  determining  the  proper  frontiers  ;  and  subse- 

quent readjustments  of  the  map  of  Europe  have  proved 
that  this  principle  has  been  steaclily  gaining  ground.  The 
modification  of  means  of  intercourse  and  of  the  arts  of  war 
has  diminished  the  importance  of  former  natural  frontiers 
from  the  point  of  view  of  offense  and  defense :  and  the 
enunciation  of  the  doctrine  tliat  the  state  should  coincide 
with  racial  rather  than  with  topographic  boundaries  has 
afforded  at  least  a  pretext  for  ignoring  old-time  division- 
lines.  But  in  any  case  it  is  desirable  to  have  a  definite- 

ly marked  physiographic  frontier  instead  of  an  artificial 
boundary-line.  As  a  general  principle  it  may  be  said  that 
wherever  a  given  population  have  an  essential  unity  of  in- 

terests, whether  arising  from  topographic  facts,  race  iden- 
tity, or  social  and  economic  considerations,  there  is  a  strong 

tendency  to  political  unity  ;  therefore  the  '•  natural  frontier  " 
is  that  which  bounds  a  people  of  fundamentally  identical  in- terests. 

Writers  on  international  law  have  laid  down  the  principle 
that  when  the  frontier  of  a  state  is  formed  by  a  natural 
water-harrier,  not  marked  by  a  definite  line  ak>ng  this  bar- 

rier, th(^  gradual  iwcretions  from  fluvial  deposit  accrue  to 
the  stale  along  whose  boundary  they  form.  But  when  a 
river  or  lake  suddenly  transfers  its  channel  entirely  within 
the  territory  of  one  of  the  states  bounded  by  it.  tlie  bound- 

ary remains  along  the  former  river-bed.  I'ublicists  have 
also  declared  that  where  a  boundary  follows  mountains  or 
hills  the  water-divide  constitutes  the  frontier.  Wliere  it 
follows  a  river,  the  boundary  is  determined  by  a  line  run- 

ning thnjugh  tlie  middle  or  along  the  center  of  the  deepest 
channel  of  navigaljle  streams,  provided  there  is  no  iiositive 
proof  that  the  entire  river-bed  belongs  to  either  of  tlie  con- 

tiguous states.  The  same  principle  applies  to  lakes.  See 
Hall,  Tnlentational  Law.  §§  37-38. 

In  the  U.  S.  the  frontier  is  not  a  fortified  boundary-line 
separating  |iopulous  States,  but  Viy  common  usage  implies 
the  outskirts  of  civilization,  the  regions  but  partially  re- 

claimed from  savagery  by  the  pioneer.  In  the  reports  of 
the  I'.  .S.  census  the  frontier-line  has  been  defined  as  the  in- 

land line  limiting  the  area  which  has  an  average,  county  by 

county,  of  two  or  moi'e  inhabitants  to  the  square  mile.  This 
area  is  called  the  settled  area.  Between  this  census  frontier- 
line  and  the  Indian  country  the  belt  of  territory  spareely 
occui}ied  by  Indian  traders,  hunters,  miners,  ranchmen, 
backwoodsmen,  and  adventurers  of  all  sorts,  constitutes 
the  traditional  frontier.  In  the  course  of  American  history 
the  frontier  has  been  advanced  steadily  westward,  and  in 
its  advance  settlement  has  also  widened  out  N.  and  S.  along 
its  flanks.  The  continuity  of  the  settlement  has  been  broken 
by  passing  over  certain  regions  which  have  remained  to  l)e 
occupied  later ;  thus  the  less  desirable  regions  of  the  Appa- 

lachian Mountains  and  of  the  Rocky  Mountains  were  left 
isolated,  and  regions  occupied  by  Indians,  as  well  as  the 
Great  Plains,  were  left  behind  the  general  advance.  In  this 
advance  of  the  frontier  successive  waves  of  industrial  life 

have  crossed  the  continent,  and  these  waves  have  corre- 
sponded to  the  stages  of  the  economic  progress  of  society. 

The  Indian  traders  and  hunters,  exploiting  the  fur-bearing 
animals,  worked  their  way  from  the  Atlantic  coast  along 
the  rivers  and  lakes,  until  as  early  as  1830  they  were  trav- 

ersing the  passes  of  the  Rocky  Jlountains.  whUe  the  farm- 
ers were  still  near  the  mouth  of  the  Missouri.  The  hunter 

life  was  followed  by  the  pastoral  life  of  the  cattle-raiser,  or 
in  the  mountainous  regions  by  the  miner's  activity.  The 
pioneer  farmers  (whose  earliest  representatives  merged  with 
the  previously  mentioned  classes)  came  next  and  cleared  the 
land  and  used  up  the  virgin  soil  of  the  [irairies  with  unro- 
tated  crops  and  careless  farming. 

Statistics  for  determining  the  settled  area  in  the  colonial 
period  are  lacking,  but  at  the  date  of  the  first  census  in 
1790  the  settled  area  was  bounded  by  a  line  which  ran  near 
the  coast  of  Maine  and  included  New  England,  except  a 
portion  of  Vermont  and  New  Hampshire.  New  York  along 
the  Hudson  and  up  the  Mohawk  for  some  distance,  Eastern 
and  Southern  Pennsylvania,  Virginia,  well  across  the  Great 
Valley,  and  the  Carolinas  and  Eastern  Georgia. 
By  the  census  of  1830  the  settled  area  included  Ohio, 

Southern  Indiana  and  Illinois,  Southeastern  Missouri,  and 
about  half  of  Louisiana.  The  continuity  of  this  area  was 
interrupted  by  Indian  tribes,  the  management  of  which 
now  came  to  be  an  important  question.  The  frontier  region 

of  the  time  lay  along  the  Great  Lakes,  where  Astor's  com- 
pany operated  in  the  Indian  trade,  and  beyond  the  Missis- 
sippi, where  the  Indian  trade  extended  to  the  Rocky  Moun- 
tains, and  in  the  Florida  country.  The  Jlississippi  was  the 

scene  of  typical  frontier  settlements.  By  the  middle  of  the 
century  the  Indian  region  proper  lay  along  the  eastern 
boundary  of  what  is  now  the  Indian  Territory.  Nebraska, 
and  Kansas.  Minnesota  was  still  a  region  of  frontier  con- 

ditions :  but  for  the  most  typical  frontier  conditions  at  this 
period  one  must  look  to  the  settlements  of  California,  where 
the  gold  discoveries  had  sent  a  sudden  tide  of  adventur- 

ous miners  to  the  Oregon  territory  and  to  the  Mormon 
settlements  in  Ftah.  As  the  advance  of  the  frontiersman 
beyond  the  Alleghanies  had  caused  the  rise  of  important 
questions  of  transportation  and  internal  improvement,  so 
now  the  settlements  beyond  the  Rocky  Mountains  needed 
means  of  communication  with  the  East.  Accompanying  the 
creation  of  these  arose  the  settlement  of  the  region  of  the  Great 
Plains  and  the  development  of  still  another  kind  of  frontier 
life.  Railroads  fostered  by  land  grants  sent  an  increasing 
tide  of  immigrants  into  the  far  West,  the  V.  S.  army  fought 
a  series  of  decisive  Indian  wars  in  Minnesota,  Dakota,  and 

the  Indian  Territory.  By  1880  the  settled  area  had  been 

pushed  into  Northern  Michigan,  W'isconsin,  and  3Iinnesota, 
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along  Dakota,  rivers  luicl  in  t.lic  ]5liic'lv  Hills  region,  and  up 
the  rivers  of  Kansas  and  Nebrasi«i.  Tlie  development  of 
mines  in  Colorado  had  sent  isolated  frontier  settlement-s 

into  that  region,  and  Montana  and  Idaho  as  well  were  be- 
ing settled.  The  supei-intendent  of  the  census  for  1890  re- 

ports that  the  settlements  of  the  West  lie  so  scattered 
throughout  the  entires  region  that  there  can  no  longer  be 
said  to  be  a  frontier-line. 

The  hardships  of  frontier  life  conduced  to  an  energetic 
and  self-reliant  spirit  among  the  pioneers  which  has  had  a 
great  influence  upon  the  national  life  and  cliaracter.  In 
spite  of  the  lawlessness  tluit  has  marlved  these  border  com- 

munities, the  necessary  result  of  tlie  rude  conditions  sur- 
rounding them,  this  influence  has  had  no  small  share  in 

developing  the  practical  ability  and  inventiveness  of  tlie 
people.  F.  J.  Turner. 

Fronti'nns,  Sextus  Julius:  a  Roman  writer,  distin- 
guished also  in  civil  and  military  affairs;  was  b.  about  40 

A.  D.,  though  the  exact  year  is  not  known.  His  first  appear- 
ance in  public  life  was  as  prcelor  urbcmus  in  A.  D.  70,  under 

Vespasian.  Tacitus,  in  his  Life  of  Agricola,  tells  us  that 
he  was  appointed  to  the  chief  command  in  Britain  (76-78), 
and  that  he  conducted  himself  with  ability,  subduing  the 
warlike  tribe  of  the  Silures.  He  was  succeeded  by  Agricola, 
and  on  his  return  to  Rome  escaped  the  suspicions  and  jeal- 

ousy of  Domitian  by  living  a  retired  and  studious  life.  He 
was  twice  honored  with  the  office  of  consul,  and  in  a.  d.  97 
was  appointed  by  Xerva  curator  aquarum  (superintendent 
of  aqueducts),  to  which  appointment  no  doubt  we  owe  his 
most  valuable  publication.  He  died  probably  in  103.  Fron- 
tinus  has  left  a  work  on  military  tactics,  presented  in  the 
form  of  a  series  of  anecdotes  of  distinguished  kings  and 
commanders,  entitled  Strategematon  libri  III.  To  each  of 
the  three  books  a  brief  preface  is  prefixed,  detailing  the  chief 
subject  of  the  book.  A  fourth  book  was  added  later  by  some 
unknown  writer.  More  important  than  this  is  the  other  ex- 

tant work  of  Frontinus,  De  Aquis  urhis  Romm  liber,  in 
which  he  describes  the  construction  and  maintenance  of 

those  vast  and  expensive  structures  which  made  Rome  envi- 
able among  ancient  cities  for  its  ample  water-supply.  Be- 

sides these,  several  treatises  on  lanil-measurenient  are  as- 
cribed to  Frontiims.  fragments  of  which  are  contained  in 

the  collection  of  Agrimensores,  or  Rei  Agrarim  Auctores, 
by  Goesius  (Amsterdam,  1674,  4to),  and  in  (rromatici  Scrip- 
iores,  by  Lachinann  and  RudortT  (3  vols.,  Berlin,  1840-52). 
The  best  editions  of  the  Sfmfegemafa  ai'e  those  of  Oudendorp 
(Leyden,  1731,  and  again  1779);  G.  Gundermann  (Leipzig, 
1888);  of  the  De  Aqini'  iliirtibus,  those  of  Polenus  (Padua, 
1733,  4to);  Uederich,  with  German  translation  (Wesel,  1841); 
and  of  F.  Buecheler  (Leipzig,  ISJiS).  See  also  R.  Lanciani, 
Topografia  di  Roma  antica.  i  commentari  di  frontino  in- 
forno  le  acque,  etc.,  silloge  epigrafica  aquaria  (Rome,  1881); 
a  new  recension  of  the  text  of  both  works  1]y  Dederich  (Leip- 
zig, 1855).  Revised  by  M.  Warren. 

Frontlet :  See  Puyeacteries. 

Froil'to,  Marcus  Cornelius  :  public  speaker  and  rheto- 
rician; b.  at  Cirta,  Africa,  about  100  a.  d.  Having  removed 

to  Rome,  he  soon  sittained  high  distinction  as  a  cachcr  of 
eloquence,  and  won  tlie  special  favor  of  the  Emperor  Ha- 

drian, anil  Antoninus  Pius,  by  whom  he  was  intrusted  with 
the  education  of  tlie  imperial  princes,  M.  Aurelius  and  L. 
Verus.  In  148  he  held  for  a  short  time  the  office  of  consul, 
but  he  declined,  on  the  plea  of  ill-health,  the  charge  of  a 
proconsular  province.  He  was  held  in  high  honor  by  his 
contemporaries,  and  ranked  among  the  most  distinguished 
orators.  He  even  had  a  body  of  followers,  who  took  him  as 
their  model,  and  were  called  after  him,  Frontoniani.  The 
date  of  his  death  is  uncertain.  It  must  have  been  as  late  as 
175.  Until  1815  no  remains  of  Fronto  were  known  to  exist, 
except  a  doubtful  treatise,  De  nominum  verborumque  diffe- 
rentiis.  But  in  that  year  Mai  discovered  in  the  Ambrosian 
Library  at  Milan  a  palimjisest  MS.  which  contained  a  numlier 
of  the  letters  of  Fronto.  which  he  published.  Subsequently, 
being  transferred  to  the  Vatican  in  Rome.  Mai  discovered 
there  more  than  a  hundred  additional  letters,  a  portion  of 
the  correspondence  of  Fronto  with  the  Emperor  Antoninus 
Pius  and  with  his  former  pupils,  Jlarcus  Aurelius  and  Lu- 

cius Verus.  He  issued  a  new  edition  of  his  work,  in  which 
these  were  incorporated  (Rome,  1833;  reprinted  1846).  A 
complete  edition  of  the  corresjiondence  of  Fronto,  founded 
on  a  new  recension  of  the  MSS.,  was  published  by  S.  A.  Na- 
ber  (Leipzig,  1867).  Revised  by  M.  Warren. 

Froschweiler :  See  Worth. 

Frossard,  friTsaar'.  Charles  At'ousTE:  French  general; 
b.  Apr.  36,  1807;  educated  at  the  ftcole  Polytcchiiique  in 
Paris,  and  at  the  school  of  artillery  and  engineering  in 
Metz ;  entered  the  army  Oct.  1,  1837;  distinguished  him- 

self in  Algeria;  took  part  in  the  siege  of  Rome  in  1849; 
in  Jan.,  1855,  received  tlu;  command  of  the  Second  Kn- 
gineer-corps  of  the  Crimean  army;  conducted  the  engineer- 

ing operations  for  reducing  the  MalakolV;  received,  af I er  the 
fall  of  Sebastopol,  the  cross  of  a  commander  of  the  Legion 
of  Honor.  In  the  Italian  war  in  1859  he  was  chief  of  tho 

whole  engineering  department,  and  after|the  war  he  n^-eived 
the  grand  cross  of  the  Legion  of  Honor.  After  this  active 
and  successful  career  Frossard  had  the'  misfortune  in  the 
war  against  Germany  (1870-71),  as  commander  of  \\n:  Sec- 

oiul  Army-corps,  first  to  arrange  the  attack  on  Saarbri'icken 
(Aug.  3,  1870),  and  then  to  be  thoroughly  beaten  out  of  the 
place  on  Aug.  6.  He  led  his  corps  Ijaek  to  Metz,  and  par- 

ticipated in  the  battles  of  Vionville  and  Gravelotte  (Aug.  16 
and  18,  1870).  On  the  capitulation  of  Metz  (Oct.  37,  1870) 
he  fell  into  German  captivity.  Author  of  Rapport  sur  les 

operations  du  deuxieme  corp.s  de  I'armee  du  liliin  daii.t  la 
campagne  de  7570  (Paris.  1871).     D.  Sept.  3,  1875. 

Revised  by  C.  K.  Adams. 

Frost  [M.  Eng.  frost,  forst  <  O.  Eng.  forst.  frost :  Icel. 
friist  :  0.  H.  tierm.  frost  <  Jlod.  Germ.  Frost  <  Teuton. 

*frustas,  deriv,  of  frius-,  fraus-,  frus-.  freeze.  See  Freez- 
ing] :  properly,  frozen  dew,  rime,  or  hoar-frost,  often  called 

white  frost,  to  distinguish  it  from  black  frost,  which  is  the 
effect  produced  upon  herbs  and  leaves  by  the  freezing  of 
their  juices.  The  freezing  of  soil-moisture  is  popularly 
called  frost  also.  Hoar-frost  is  a  deposit  of  minute  ice- 
crystals  in  the  place  of  dew.  The  conditions  for  the  for- 

mation of  white  frost  are  precisely  those  requisite  for  the 
formation  of  dew  (see  Dew),  except  that  those  conditions 
(radiation  of  heat,  etc.)  act  at  lower  temperatures.  The 
presence  of  considerable  bodies  of  water  diminishes  frost 

powerfully,  because  water  by  day  absorbs  and  by  night  ra- 
diates much  heat.  Thus  Western  JMichigan  is  rendered  a 

good  peach-region  liy  the  west  winds,  tempered  by  the  influ- 
ence of  Lake  Michigan.  Thick  clouds,  or  a  dense  smoke, 

will  act  as  a  blanket  over  the  earth,  and  diminish  or  prevent 
the  deposit  of  frost,  and  even  a  thin  layer  of  smoke  may  be 
effective.  The  fact  that  low  lands  are  usually  visited  by 
frost  much  earlier  in  tlie  autumn  and  later  in  the  sjiring 
than  the  neighboring  hill  lands  is  due  to  the  fact  that  the 
colder  air  settles  down  upon  the  low  grounds,  and  the  hills 
are  more  exposed  to  the  winds,  which  tend  to  prevent  the 
stagnation  of  the  air.  The  hygienic  effect  of  frost  is  gener- 

ally salutary.  Malarial  fevers  are  favoraljly  modified  by  it, 
and  the  spread  of  cholera  and  of  yellow  fever  is  usually 
checked  at  once.  Some  forms  of  milk-sickness  in  cows  are, 
however,  attributed  to  feeding  upon  forage  which  has  been 
touched  by  black  frost.  Frosts  are  successfully  predicted 

tiv  the  weather  bureau,  to  the  great  advantage  of  "the  growers of  delicate  crops.  Revised  by  JM.  W^  Harrington. 

Frost-l»it(>  ami  Freezing :  conditions  caused  by  the  action 
of  cold  ujion  the  animal  economy.  Frost-bite  is  local  and 
partial — freezing  is  general  and  more  or  less  complete.  Se- 
vei-e  frost-bite  may  lead  to  gangrene,  but  the  milder  forms 
often  result  in  nothing  worse  than  chilblains,  which  are  very 
annoying,  but  not  often  dangerous.  General  freezing,  if 
rapid,  mav  result  in  speedy  death ;  but  more  frequently  the 
vital  functions  pass  for  a  time  into  a  state  of  alieyance, 

wdiich  may  last,  it  is  said,  for  some  days,  and  then  be  ter- 
minated bV  death.  In  recovering  frozen  and  unconscious 

persons  it  is  held  that  a  very  slow  restoration  of  the  normal 
temperature  is  safest,  apparently  because  sudden  warmth 

arouses  those  dormant  energies  "which  demand  immediate aeration  of  the  blood,  which  failing,  death  at  once  ensues. 
It  is,  however,  suggested  that  very  rapid  warming  might,  in 

many  cases,  secure" all  the  advantages  of  slow  restoration  of 
temperature,  ̂ nd  experiments  on  some  of  the  lower  animals 
seem  to  favor  this  idea.  The  lielief  that  alcoholic  drinks 

taken  before  exposure  protect  against  cold  is  entirely  erro- 

neous, since  by  producing  activity  of  circulation  and  ililata- tion  of  the  blood-vessels  of  the  skin,  they  favor  rapid  loss  of 
heat,  and  therefore  hasten  freezing. 

Revised  by  William  Pepper. 

Frostbiirg :  town ;  on  railway ;  Allegany  co..  Md.  (for 

location  of  county,  see  map  of  Maryland,  ref.  1-B);  situated 

on  a  plateau  between  Savage  and  Dan's  mountains.  1.255 feet  above  Cumberland  and  1.793  feet  above  tide,  imme- 
diately over  the  great  coal-basin  of  Western  Maryland :  17 
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miU'S  W.  of  (JumburliUid.     II.  li:us  foundries  uml  ii  liro-brick 
manufactory.     I'o]..  (IH'.W)  :i,804. 

Frolli  Fly:  See.  Frou-si'ITTLE. 

Frotliin^'liiiiii,  fro//('ing-am,  Ellen:  translator;  daughter 
of  Natlianiid  Lanf^don  Frothingliam ;  b.  in  Boston,  Mar.  25, 
183.') ;  devoted  herself  to  the  study  of  the  Gprman  literature 
and  language.  .She  has  inherited  her  father's  literai'y  taste 
and  talent,  and  has  distinguished  herself  by  remarkal)ly  fine 

translations  of  three  dillieult  masterpieces— Lessing's  Ndthiin 
der  Weise  (1868),  Goetlie's  Ihnnann  unci  DoroDu/a  (18701,  in 
verse,  and  Lessing's  Laokuon  (1874). 

Frotliin;fliiiin,  Katii.vniei,  Langdon:  clergyman  and  au- 
thor; b.  ill  I'.osion.  Mass.,  July  2:1  1793;  graduated  at  Har- 

vard in  1812;  in  181'3  received  the  appointment  of  teacher 
of  rhetoric  and  oi'atory  at  Iliirvard;  prepared  for  themin-, 
istry,  and  Irom  181.5  to  18.50  was  pastor  of  the  First  church 
in  Boston.  He  published  Sermons  in  the  Order  of  a  Twelve- 

month (18.52);  two  volumes  of  3Ietrical  Pieces  (18.5,5-70); 
and  contributeil  to  literature  poetical  translations  from  the 
Greek,  Jjatin,  Italian,  and  (xcrinan.  lie  was  one  of  tlie  earli- 

est students  of  (iernuin  in  the  U.  S.  D.  in  Boston,  A]>r.  4, 
1870. 

Frotliiiigliam,  Octavh's  Brooks:  author;  tliird  son  of 
Nathaniel  L.  l''rotliingham ;  b.  in  Boston,  Nov.  26,  1823; 
educated  at  the  Latin  Sc'hool ;  graduated  at  Harvard  in 
1843;  studieil  theology  at  Cambridge;  was  settled  in  Salem, 
Mass.,  Mar.  10,  1847;  removeil  to  Jersey  City,  N.  .J.,  in  A|>r.. 
1855 ;  in  18.59  went  to  New  York  and  established  the  Third 
Unitarian  Society,  of  which  he  was  many  years  pastor.  Mr 
Frothitigham  belonged  to  the  extreme  left  or  radical  wing 
of  the  Unitarians  for  a  time,  but  finally  assumed  the  at- 

titude of  an  independent  preacher  and  drew  to  himself  the 
largest  congregation  in  New  York.  For  several  years  from 
its  beginning  he  was  )U'esident  of  the  Free  Religious  Asso- 

ciation, of  which  he  was  one  of  the  founders  in  1867.  Mr. 

Frothingliam  is  the  author  of  many  valuable  books,  includ- 
ing Stories  from  the  Lips  of  the  Teacher  (1863) ;  Stories  of 

tlie  Patriarchs  (1864) ;  A  (VutrVs  Book  of  Eelif/ion  (1866) ; 
Tlie  Prlii/fon  of  JTumaiiili/  (1873);  The  Life  of  Theodore 
P((r/i'('r  (1874);  Tninscfiiitiiildlisiii.  in-  New  Entjland  (1876); 
Gerrit  Smith,  a  Biograptii/  (1878) ;  The  Cradle  of  the  Christ 
(1877);  Beliefs  of  the  Unbelievers;  The  Safest  Creed,  a,  vol- 

ume of  discourses  (1874) ;  George  Ripley,  in  American  Men 
of  Letters  (1882);  Memoir  of  William  Hennj  Channing 
(1886);  Boston  Unitarianism,  including  a  memoir  of  his 
father.  Dr.  N.  L.  Frothingham  (1890) ;  Becollections  and 
Impressions  (1891).  In  1889  he  pulilished  a  Memoir  of  Rev. 
David  A.  Wasson.  with  selections  from  his  sermons.  For  a 

year  he  was  art-critic  for  the  New  York  Tribune;  for  sev- 
eral years  a  regular  eontriljutor  to  ?Vip  Index,  an  organ  of 

free  religion  printed  in  Boston.  In  1879  he  was  obliged  by 
failing  health  to  give  up  preaching.  D.  in  Boston,  Nov.  27, 
1895.  J.  AY.  Chad  WICK. 

Froude,  frood,  .James  Anthony,  LL.  D.  :  hist(.irian ;  b.  at 
Dartington,  England,  Apr.  23,  1818 ;  educated  at  \Yestmin- 
ster  and  Oriel  College,  Oxford,  where  he  graduated  with 
honor ;  became  a  fellow  of  Exeter  College  1842 ;  was  or- 

dained a  deacon  in  1845;  p\iblished  Shadows  of  the  Clouds, 
a  tale  (1847),  and  Nemesis  of  Faith  (1848),  which  were  con- 

demned by  the  authorities  of  the  university,  and  he,  as  a 
consequence,  lost  an  appointment  as  teacher  in  Tasmania. 

In  1850  he  began  to  write  for  Fraser's  3Iagazine,  the  West- 
minster Seview,  and  other  jieriodicals.  His  greatest  work, 

The  History  of  England  from,  the  Fall  of  Wolsey  to  the 
Defeat  of  the  Spanish  Armada  (12  vols.,  1856-70).  is  re- 

markable for  the  brilliancy  of  its  style,  for  the  novel  views 
taken  of  many  of  the  leading  characters  who  figured  dur- 

ing the  time  of  which  it  treats,  and  for  the  abundance  of 
fresh  material  introduced.  In  1869  he  was  installed  rec- 

tor of  the  University  of  St.  Andrews.  In  1871  he  resigned 

the  editorship  of  Fraser's  Magazine,  and  in.  1872-73  lec- tured in  tlie  U.  S.  He  has  also  written  Short  Studies  on 
Great  Su/jjecfs  (1867);  a  little  book  on  Colrinism  {>^t.  An- 

drews, 1871);  Tlie  English  in  Ireland  in  the  Eighteenth 

i:entury  (3  vols.,  1871-74);  ('<psa.r,a  Sketch  (1879);  Remi- 
niscences of  the  High  Church  Ri'vi ral  (ISSl);  Reminiscences 

of  Thomas  Carlyle  (2  vols.,  1881) ;  Thomas  Carlyle  :  a  His- 
tory of  the  First  Forty  Years  of  his  Life  (1882);  Reminis- 

cences of  his  Irish  Journey  in  iS4'>  (1882) ;  Oceana,  or  Eng- 
land and  her  Colonies  (1886);  The  English  in  tlie  West 

Indies,  or  the  How  of  Ulysses  (1888).  In  1889  he  published 
The  Two  Chiefs  of  Dunboy,  an  Irish  romance  of  the  eighteenth 

century;  in  1890,  a  Life  of  L(jrd  Heacousfield;  in  1891, 
The  Divorce  of  Catherine  of  Aragon;  in  1892,  The  Span- 

ish Story  of  the  Armada,  and  Other  Essays.  On  the  death 
of  Prof.  lOdward  A.  Freeman,  Mar.  16,  1892,  Mr.  I'roude 
succeeded  him  as  Regius  Professor  of  History  in  the  Univer- 

sity of  Oxford.  D.  at  Saloombe,  Devoashire,  Oct.  20,  1894. 

Fniftldor  [=  Fr.  Fructidor,  fruit -month,  deriv.  of  Lat. 
fruc  tus,iTmi\;  in  the  French  rcjiulilican  calendar  of  1792- 
1806,  tlio  twelfth  and  last  month  in  the  vear. extending  from 
Aug.  18  to  .Scjit.  16.  In  the  year  5  (1796-97)  occurred  the 
"coup  d'etat  of  the  18th  Fructidor"  (Sept.  4, 1797), in  which 
Angereau,  acting  tor  the  majority  of  the  Directory,  removed 
the  minority  from  that  body. 

Fruits  [JI.  Eng.  fruit,  frut,  from  0.  Fr.  fruit  <  Lat. 

fruc't'us,  proceeds,  fruit,  liter,  enjoying,  enjoyment,  dci'iv. 
of  frui,  fructus,  enjoy  <  Indo-Eur.  blirug-  >  Teuton,  bruk- 
>  Germ,  brauchen,  use;  cf.  Eng.  brook,  endure] :  in  a  wide 
sense,  are  the  perfected  ovaries  of  a  flowering  plant,  with 

proper  envelopes.  Some  fi-uils,  like  the  strawberry,  result 
iVom  the  blending  of  many  ovaries  with  a  fleshy  recejita<'lc. 
In  others,  as  the  fig,  the  fleshy  receptaeh;  is  hollow,  and  the 

whole  inflorescence,  including  many  pericai'ps,  is  lilended  in 
the  fruit.  Strictly  speaking  a  fruit  consists  of  the  seed  and 
its  surrounding  pericarp,  and  fruits  receive  various  general 
names  according  to  the  nature  of  the  pericarp ;  for  in.stance, 
the  achenium,  the  samara,  the  drupe,  the  pome,  the  berry, 
the  sorosis.  the  pepo,  and  many  other  forms,  of  which  tlie 
more  important  are  noticed  in  this  work  under  their  alpha- 

betical head.s.     For  the  use  of  fruits  as  food,  see  Food. 

Friiit-cnlture :  See  Pomology,  Nursery,  and  the  articles 
dealing  with  the  different  fruits. 

Fruiiieii'tius,  Saint  :  a  Christian  missionary  of  the  fourth 
century ;  b.  iu  Pho-nicia.  Riifinus.  his  biographer,  says 
that  he  was  captured  by  the  Aby.ssinians  while  traveling  in 
their  country  in  company  with  liis  kinsman,  a  Tyrian  phi- 

losopher, who  was  murdered  by  them.  Frumentius  was 
taken  to  the  court,  where  he  ultimately  liecanie  tutor  to  the 

young  prince,  on  whose  succession  he  returned  home.  Con- 
secrated bishop  by  Athanasius  at  Alexandria,  he  again  went 

to  Abyssinia,  where  he  passed  many  years  as  a  missionary, 
and  became  the  recognized  founder  ami  apostle  of  the  Abys- 

sinian Church. 

Fry.  Elizabeth  :  philanthropist ;  daughter  of  John  Gur- 
ney,  and  wife  of  Joseph  Fry.  of  London  ;  b.  at  Erlhani.  Nor- 

folk, England,  May  21,  1780;  was  brought  up  a  Friend, 
and  under  the  ministrations  of  AYilliam  .Savery,  an  Ameri- 

can Quaker,  in  1798  became  awakened  to  a  new  religious 
life ;  was  married  in  1800,  and  then  resumed  her  former 
habit  of  visiting  the  poor  and  sick,  afterward  extending  her 
attention  to  seamen,  prisoners,  outcasts,  and  the  vicious 
classes,  not  only  in  London,  but  in  all  parts  of  Great  Britain 
and  Ireland,  and  later  even  in  many  continental  countries. 
In  1809  she  became  an  occasional  preacher,  and  notwith- 

standing the  great  extent,  importance,  and  success  of  her 
benevolent  labors,  she  found  time  to  train  with  care  and 
thoroughness  a  large  family  of  her  own.  It  is  in  connection 
with  her  prison  work  that  she  is  chiefly  remembered.  Her 

reading  the  Scriptures  in  the  woman's  prison  at  Newgate, 
London,  is  the  scene  of  a  familiar  painting.  She  died  at 
Ramsgate,  Oct.  12,  1845.  See  her  3Iemoirs.  by  Thomas 
Timpson  (London,  1846) ;  by  her  daughters  (1847) ;  by  Su- 

sanna Corder  (1853). 

Fry,  James  B.  :  U.  S.  militarv  ofFieer;  b.  in  Carrollton, 
Greene  co..  111.,  Feb.  22,  1827 ;  graduated  at  the  U.  S.  Mili- 

tary Academy  1847 ;  was  commissioned  as  brevet  second 
lieutenant  in  the  Third  L^.  S.  Artillery,  and  joined  it  in  the 
city  of  Jlexico  during  the  Mexican  war ;  served  as  assistant 
instructor  of  artillery  at  the  Military  Academy  in  1847,  and 
again  in  1853-54,  and  as  adjutant  of  the  Military  Academy 
1854-.59;  appointed  assistant  adjutant-general  1861;  chief 
of  stafl'  to  Brig.-Gen.  McDowell  during  his  campaign  of 
1861,  taking  part  in  the  fir.st  battle  of  Bull  Run ;  as  chief  of 
staff  to  jMaj.-Gen.  Buell  in  1861-62.  took  part  in  the  battle 
of  Shiloh,  the  advance  upon  and  siege  of  Corinth,  the  oper- 

ations in  Northern  Alabama,  and  the  battle  of  Perryviile; 
provost  marshal-general  of  the  U.  S.  (brigadier-general)  from 
1863  to  1866  under  the  Enrollment  Act  of  1863,  passed  to 

enforce  military  service  after  the  system  of  voluntary  enlist- 
ment had  proved  inadequate.  As  provost  marshal-general 

he  put  into  the  army  by  conscripti(m.  substitution,  and  vol- 
untary enlistment  1,120.621  men;  arrested  and  returned  to 

I  the  army  76,562  deserters;  made  an  exact  enrollment  of  the 
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national  forces,  showing  that  there  remiiineil  in  the  U.  S. 
liable  to  coiiseription,  but  not  called  out,  3,254,063  men; 
and  colleeled,  uiiiler  a  monev-coninuitation  elaiise  of  the 
Enrollment  Act,  *26,366,316.78.  His  Finui  RepoH  of  the 

Opera/ ion.t  of  the  Bureau  of  f/ie  i'mroxt  Marxliut-General 
of  Die  United  States,  from  tlie  riininieiirenient  of  the  biiniiiexfi. 
Mar.  17,  lSii-3,  until  t/ie  Bureau  ferniinateit  liij  law,  Auij.^'S, 
1S>:G,\s  published  as  a  congressional  docunienl.  Promoted 
through  various  grades  to  lieutenant-colonel  in  the  adju- 
t-int-geui-rars  department  and  brevet  major-general  U,  S. 
army;  served  from  1866  as  adjutant-general  of  the  military 
divisions  of  the  Pacific,  the  South,  and  tlie  Atlantic,  lie 
was  retired  in  1881.  Author  of  Tlie  Ilistori/  of  Breretx,  Tlie 
Army  under  Buell,  and  of  various  pnniplilels  on  military 
subjects.     D.  in  Newport,  R.  I.,  July  11,  18!t4. 

Fry,  William  Hexry:  composer  and  journalist;  b.  in 
Philadelpliia,  Aug,  10,  1815.  Studied  music  entirely  under 
lnc;tl  teachers  and  began  composing  in  early  life.  In  1845 
he  pnxlueed  his  opera  Leonora  in  Philadelphia  and  after- 

ward, on  Mar,  29,  1858,  in  New  York  at  the  Academy  of 
JIusic.  His  second  opera,  Notre  Dame,  libretto  by  his 
brother,  J.  R.  Pry,  was  produced  at  Philadelphia  a  few 

months  before  his  "death,  which  occurred  in  Santa  Cruz,  West Indies,  Dec.  21,  1864.  He  also  composed  two  otlier  operas, 

several  symphonies,  which  were  performed  by  Jnllien's  or- chestra in  New  York,  several  cantatas,  and  a  Stahal  Jfater. 
For  several  years  he  was  the  music  critic  on  tlie  New  York 
Tribune,  and  he  wrote  many  political,  economical,  and  liter- 

ary articles  for  the  press, 

Frye,  William  Pierce,  LL.  D.:  U,  S,  Senator;  b.  in  Lew- 
iston.  Me.,  Sept.  2,  1831;  graduated  at  Bowdoin  College  in 
1850;  became  a  lawyer ;  was  member  of  Maine  Legislature 
1861-62  and  1867;  mayor  of  Lewiston  1866-67;  attorney- 
general  of  Maine  1867-69 ;  elected  member  of  national  Re- 
[jubliean  executive  committee  in  1872;  re-elected '1876  and 
1880;  was  presidential  elector  in  1864;  delegate  to  national 
Republican  conventions  1872, 1876,  and  1880 ;  became  chair- 

man of  Republican  State  committee  of  Jlaine  in  1881  ;  rep- 
resentative in  42d,  43d,  44th,  45th,  46th,  and  47th  Con- 

gresses ;  was  elected  U,  S.  Senator  from  i\taine  in  place  of 
James  (1.  Blaine,  resigned  ;  took  his  seat  Mar.  18,  1881 ;  re- 

elected 1883.  and  again  in  1888  and  1895. 

Frykeii,  frilken :  a  series  of  lakes  in  Sweden  extending 
in  a  north  and  south  direction  over  a  distance  of  about  15 
miles,  and  emptying  into  the  Lake  of  Weiincr,  They  have 
the  appearance  of  a  broad  river,  and  the  valley  which  in- 

closes them  presents  some  of  the  finest  scenery  in  Sweden ; 
it  has  been  called  the  Swedish  Switzerland. 

Fryxpll,  friiks'cl,  Anders  :  a  celebrated  Swedish  his- 
torian;  b.  at  Hesselskog,  Dalecarlia,  Feb.  7,  1795,  and 

studied  philosophy  and  theology  at  the  University  of  Up- 
sala,  Fr(.)m  1823  to  1836  he  was  director  of  one  of  the  most 
prominent  educational  institutions  of  Stockholm,  and  in 
1824  he  wrote  a  grammar  of  the  Swedish  language  which  is 
used  in  all  the  higher  schools  of  the  country.  In  1830  he 
took  the  prize  of  the  Academy  of  Stocklioini  for  a  disserta- 

tion on  the  history  of  Sweden 'from  1592  to  1600.  In  1836 he  was  appointed  provost  of  North  Wcrmland,  a  position  in 
the  Lutheran  Church  intermediate  between  minister  anil 
bishop,  but  in  1847  he  resigned  this  office  in  onlcr  to  devote 

himself  entirely  to  historical  studies,  Frvxell's  chief  work 
is  Beratteher  ur  Svenaka  Ilistorien  (34  veils.).  In  the  Scan- 

dinavian countries  this  book  is  much  read  ami  highly  es- 
teemed, and  ])arts  of  it  have  been  translated  into  German 

and  French.  Its  style  is  fluent  and  lively,  its  narrative 
brisk  and  graiihic,  and  as  the  author  has  niade  verv  exten- 

sive studies  of  archives  not  only  in  Sweden,  but  in  Polandj 
Prussia,  and  Denmark,  his  work  is  exceedingly  rich  in  de- 

tails at  once  new  and  authentic.  In  his  leading  views  he 
forms  an  opposition  to  Geijer,  who  may  be  considered  as 
the  historian  of  the  democratic  party.  The  attacks  upon 
the  aristocracy  by  the  historians  of  the  democratic  school  oc- 

casioned Pryxell  to  write  his  book  Dur  aristokrat-fordo- 
mandet  in  Svenska  Ilistorien  (4  vols.,  1845-50),  in  which  he 
defends  the  Swedish  aristocracy,  without  defending  the 
crimes  it  may  have  committed  or  the  general  injustice  of 
its  political  preponderance.  The  book  gave  rise,  neverthe- 

less, to  a  very  fierce  contest  between  the  two  historical 
schools,  which  spread  from  science  into  politics,  D.  at 
Stockholm,  Mar.  20,  1881. 

FiiatI  Paslia,  foo'aad-paa-shaa'  :  Turkish  statesman ;   a son  of  the  poet  Izzet  Molla  Kischedji-Zadek ;  b.  at  Constan- 151 

tinople  in  1814.  In  1840  he  was  secretary  to  the  emba.ssy 
in  London ;  in  1843  was  ap[)oinled  interpreter  in  the  minis- 

try, and  soon  afterward  sent  to  the  court  of  Spain  on  an  er- 
rand of  diplomatic  courtesy.  In  1H48  he  was  named  com- 

missioner-general in  the  princiiJalities  of  the  Danube.  In 
1849  he  became  Minister  of  the  Interior,  and  from  Aug., 
1852,  to  Mar.,  1853,  from  May,  1855,  to  July,  1857,  and  in 
Jan.,  18.58.  he  occcupied  the;  [losilion  of  Minister  of  Foreign 
Affairs.  He  participated  as  a  pleni[]o(entiary  in  the  con- 

ference at  Paris.  In  1860  he  punished  the  Driis(!s  and  Mo- 
hammedans for  their  persecution  of  the  Christians,  and  in 

Nov.,  1861,  was  appointed  grand  vizier.  In  Feb.,  1863,  he 
took  charge  of  the  finances,  and  in  Fel).,  1867,  was  appointed 
Minister  of  Foreign  Affairs  fcir  the  fourth  time,  while  his 
friend,  Aali  Pasha,  was  apijoiiited  grand  vizier,  Fuad 
Pasha  was  a  man  of  French  education  and  tendencies,  a 
great  admirer  of  France  and  Napoleon  III.,  and  the  chief 
support  of  the  reform  party  in  the  Turkisli  empire.  D.  in 
Nice,  France,  Feb,  3,  1869.  He  wrote  a  grammar  of  the 
Turkish  language,  which  has  been  translated  into  several 
languages. 

Flica,  foo'kaa,  Ji'an,  de :  a  Greek  navigator  whose  real 
name  was  Apostolos  Valeriaxos,  a  native  of  Cephalonia; 
was  many  years  in  the  Spanish  service,  and  in  1593  discov- 

ered the  channel  known  as  the  Strait  of  Juan  de  Fuca.  This 
he  professed  to  consider  a  passage  Joining  the  Atlantic  and 
Pacific.     D.  in  Zante  in  1603. 

Fuca'cese:  See  Fucoids  and  Vegetable  Kingdom. 
Fii-chow-foo  :  same  as  I?UH-cnow-FOo. 

Fiichs,  foo/ihs,  Ernest,  M.  D.  :  ophthalmologist ;  b.  in  A'i- enna,  June  14,  1851;  educated  at  University  of  Vienna; 
assistant,  Vienna  Eye  Clinic,  1876-81 ;  Professor  of  Ophthal- 

mology, University  of  Liege,  1881-86;  id..  University  of 
Vienna  since  1885;  author  of  Das  Sarcom  des  Uvealtractux 
(1882) ;  Die  Ursachen  und  die  Verhutung  der  Blindlieit 
(English,  French,  and  Italian  translations) ;  Lelirbuch  der 
Avgenheilkunde  (English  and  French  translations), 

Fnclisla,  fyu'shi-a  [=  Jlod,  \iaX.  fucK sia,  deriv,  of  Fuchs, 

a  German  botanist  (1501-1566)] :  a' genus  of  dicotyledonous 
plants,  belonging  to  the  natural  family  Oiiayra'eeie.  The 
popular  name  of  the  genus  is  "  ear-drop,''  from  the  appear- ance of  the  pendulous  flowers.  These  are  very  showy,  and 

of  a  red,  violet,  or  rose  color  in  their  native  "state.  '  They sport  and  cross  easily,  and  hence  result  the  numerous  vari- 
eties known  in  floriculture.  Those  with  white  or  cream- 

colored  tints  are  the  most  highly  prized.  The  tube  of  the 
calyx  is  sliowy  in  apjiearance.  like  the  corolla,  and  is  ex- 

tended much  beyond  the  ovary.  It  is  bell-shaped  or  tubu- 
lar, with  four  spreading  lobes.  The  jietals  are  also  four  in 

number,  and  the  stamens  eight.  The  style  is  long  and 
thread-shaped,  and  surmounted  by  a  club-shaped  stigma. 
The  flowers  are  on  axillary  peduncles.  The  plants  are 
mostly  smooth,  with  opposite  or  whorled  leaves.  They  are 
either  tender  shrubs,  climbers,  or  trees,  natives  of  South 
America  as  far  as  Terra  del  Fucgo,  and  also  of  the  southern 
parts  of  North  America:  and  New  Zealand  has  some  native 
species.  Their  best-known  habitat  is  the  Andes  of  Chili 
and  Peru,  The  species  in  cultivation  have  been  so  much 
changed  by  art  that  it  is  often  difficult  to  determine  the 
line  of  their  descent.  They  may  lie  divided  into  short  and 
long-flowered  and  panicleil  fuchsias.  The  plant  forms  a 
berry  which  is  sweet  or  only  pleasantly  acid,  and  which  is 
eaten  i^n  the  countries  where  it  is  native.  A  black  dye  is 
said  to  be  formed  from  the  wood  in  Chili.  Fuchsias  are 

easily  propagated  by  cuttings.  They  thrive  in  a  light  rich 
soil.  They  grow  well  in  the  open  air  in  the  summer  time, 
but  in  the  northern  V.  S.  have  to  be  housed  in  winter. 
There  appears  to  be  no  limit  to  the  curious  freaks  of  color 
which  they  may  be  made  to  assume.  They  bloom  best  in  a 
rather  low  temperature,  such  as  is  required  for  roses. 

Revised  by  L.  H.  Bailey. 

Fuchsin,  fook'sin :  See  Aniline  Colors. 

Fuclno,  foo-chee'no,  or  Celano,  cha-laa'no  (in  Lat.  Fii- 
einvs)  Lake  and  Tunnel  of:  This  lake  lies  about  50  miles 
eastward  of  Rome,  at  the  height  of  2,200  feet  above  the  sea, 
in  a  mountain-basin  in  the  Apennines  having  no  known 
natural  outlet.  The  ancient  and  mediaeval  accounts  of  the 
dimensions  of  Lake  Fucino  and  of  the  fluctuations  of  its 

level  are  conflicting ;  but  though  its  waters  were  undoubt- 
edly partially  carried  oil  through  natural  conduits  or  fissures 

or  porous  strata  in  the  subjacent  rock,  its  depth  and  su- 
perficial extent  have  at  all  times  been  subject  to  great  va- 
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riatioii  arising  chiefly  from  I  Ik;  varying  liiinii<lity  or  dry- 
ness of  tiio  seasons.  In  1810  it  covered  4^,000  aenis,  witii 

a  maximum  depth  of  75i  feet;  in  ]8;i5  its  area  was  but  H'S,- 
000  acres,  its  greatest  deplli  34  fe(^t.  The  occupation  and 
cultivation  of  the  deliatable  zon(^  of  about  U.OOO  acres,  be- 

tween tlicso  extremes  was  of  course  attended  with  risk  of 

loss,  and  at  low  water  tlie  freshly  bju-ed  soil  s<'nt  up  mias- 
matic exhalations  prejudicial  to  the  lieulthfulness  oi  the  ad- 
jacent country.  To  obviate  such  evils,  and  to  gain  an  adili- 

tion  of  fertile  soil  for  agricultural  ])urposcs  by  permanently 
reducing  the  lowest  known  level  of  tlie  lake.  Julius  Ca'sar 
contemplated  the  excavation  of  a  tunnel  under  the  moun- 

tain-ridge on  the  western  side  of  the  basin  to  discharge  the 
superfluous  water  into  the  river  Ijiris,  now  called  the  Gari- 
gliano,  the  heil  of  which  is  (i2  feet  lower  than  the  bottom  of 

the  lake.  This  work  was  actually  connueiiced  by  t'laudius, 
and  substantially  completed  after  eleven  years  of  labor. 
The  length  of  the  Claudian  tunnel  was  18.506  feet,  or  rather 
more  than  SJ  miles,  with  an  incliiudion  of  about  yj/in,.  and  a 

cross-section  measuring  lO'i  S(i.  feet,  admitting  a  ihdivery  of 
424  cubic  feet  to  the  second.  'Phe  tunnel  was  admirably  en- 

gineered, but  poorly  constructed,  and  soon  fell  into  total 
decay.  At  various  subsequent  periods  attempts  were  made 
to  restore  the  tunnel,  but  it  does  not  .satisfactorily  ajipear 
that  anything  was  effected  until  1853-63.  when,  by  tlu;  en- 

terprise and  liberality  of  Prince  Alessandro  Torlonia,  of 
Rome,  the  entire  line  was  rebuilt  at  a  cost  of  more  tlian 
!^6,000,000,  and  on  a  far  grander  scale  than  that  of  the 
ancient  imperial  work.  The  new  tunnel,  which  drained  the 
entire  lake  by  1875.  follows  the  original  course,  and,  though 
at  a  .somewhat  lower  level,  iucdudes  the  entire  ancient  chan- 

nel, every  vestige  of  the  Honum  tunnel  having  been  neces- 
sarily removed  in  excavating  the  new.  It  is  constructed 

with  the  utmost  solidity,  being  everywhere  lined  with  a 
thick  revetment  of  cut  stone  ;  its  cross-section  measures  315 
sq.  feet,  allowing  a  discharge  of  3,400  cubic  feet  to  the  sec- 

ond ;  and,  as  its 
axis  is  lower  than 
that  of  the  Claudi- 
an  emissai'y,  and 
the  bottom  of  the 

lake  has  been  con- 
siderably raised  in 

later  ages  by  wash 
from  the  shores, 
the  new  tunnel  is 

longer  than  the 
old  by  2,300  feet. 
Hence  its  total 

length  falls  little 
short  of  4  miles. 
From  the  entrance 
of  the  emissary  a 
canal  8  miles  long 
and  63  feet  wide  at 
bottom,  requiring 
4,000,000  cubic 
yards  of  cutting, 
was  excavated  to 
the  deepest  part  of 
the  lake.  .See  Kra- 

mer, Dei-  Fiicincr- 
See  (4to,  Berlin, 
1839)  :  Leon  de 
Rotron,  Proscin- 
ganieiito  nd  Layo 
Fmiiio  (8vo,  Vien- na, 1871) 

G.  P.  JIaksii. 

Fiieoids.    fyu- 
koidz .  the  Fiicoi- 
dem,  an  order  of 
brown  seaweeds 

commonly  repre- 
sented on  the 

coasts  of  the  U.  S. 
bv  the  nxdiweeds 

(Fig.  A).  They  are 

plants  of  consider- able size,  ranging 
from  a  few  inches 

to  several  feet  in  extent,  and  often  show  a  differentiation 
into  stems  and  leaves.     Their  outer  tissues  are  composed  of 

A,  a  branch  of  Funis  ve.siculosus  (natural 
size),  the  fruiting  parts  at  /.  B.  cross- 
section  (enlarged)  of  a  coneeptacle. 

snuiU  and  clo.sely  crowded  cells,  forming  in  some  cases  a. 
hard  mass,  while  the  interior  cells  are  loosely  arranged,  leav- 

ing large  intercellular  sjjaces. 
Th<;y  reproduce  by  sexual  means  only.  In  the  ends  of 

certain  branches  (see  illustration.  A, /)  may  be  found  nearly 

elosed  cavities  ("conceptacles"),  which  arc  lir]c<l  with  liairs^ 
some  of  which  arc  ant herids (producing  motile  antherozoids), 

while  others  jiroduce  egg-cells  (see  illustration,  I').  The- 
latter  when  mature  are  sel  free  by  the  rupture  of  the  cells- 
c<mtaining  them,  when  they  fl(«it  out,  where  they  meet  the 
antherozoids;  tlie  latter  unite  with  the  egg-cells,  and  thus- 
transform  them  into  sjiores,  which  quickly  germinate,  and 

eventually  give  rise  to  a  lu'w  ]>larit. 
There  are  about  twenty  genera,  all  of  which  are  included 

in  the  single  family  Fiintrcw.  The  connnon  rockweeds  of 
the  coast  are  species  of  Fucus  and  Ascophyllum.  The  closely 
related  Gull  wee<l  which  floats  abundantly  in  the  ocean,  es- 

pecially in  the  Sargasso  Sea,  is  Surgas«um  baccife.rum. 
The  fucoids  arc  all  of  a  brownish  or  smoky-green  color,, 

resendiling  the  Kkli'S  {(/.  v.),  which  have  often  been  in- 
cluded with  them  under  the  same  nanu".  Many  fossil  re- 

mains bear  tli<-  name  of  "fucoids,"  although  it  is  often  very 
dcjubtful  whether  they  were  at  all  related  to  the  plants  un- 

der consideration.  Charles  E.  Bessey. 

Fucns:  See  Fucoids. 

Fuel  [M.  Fug.  /"''/.  fmmijh,  from  0.  Fr.  fouailles  <  Low 
Ijat.  foea  /iuiii,  focci/e,  fuel,  deriv.  of  fociin,  fire  =  Jjat.  fucuSy 

hearth]:  any  sulistance -which  maybe  used  for  the  genera- 
tion of  heat  by  its  condaistion  in  air.  Many  chemical  reac- 
tions evolve  heat  from  factors  which  are  in  no  ])roper  sense 

fuels;  e.  g.  lime  slaking  with  water.  sul|ihuric  acid  mingled 
with  water,  quicklime  drenched  with  sulphuric  acid,  and 
other  like  cases,  evolve  nnich  heat  although  these  substances 
are  wholly  incomlnistible.  Properly  speaking,  only  carbon 
and  hydrogen,  anil  the  compounds  of  these  two  elements: 
with  each  other,  anil  with  oxygen,  nitrogen,  etc.,  are  fuels. 
This  classification  includes  all  the  forms  of  coal,  coke,  char- 

coal, wood,  turf,  oils  of  every  kind,  and  condiustible  gases,, 
such,  for  example,  as  escape  from  artesian  borings  in  oil- 

.  bearing  and  saliferous  strata.  It  excludes  sulphur,  whether 
free  or  evolved  from  the  roasting  of  ores,  although  this 
element  is  practically  utilized  as  a  source  of  heat  in 
some  chemical  and  metallurgical  processes,  as  in  refining 
sulphur. 

Fuels  differ  very  greatly  in  the  amount  of  volatile  matters- 
they  contain  or  which  are  produced  from  them  in  the  pjroc- 
ess  of  combustion.  Thus  wood  and  turf  contain  a  large  per- 

centage of  free  water,  which  is  driven  out  or  evaporated  dur- 
ing combustion,  while,  in  common  with  bituminous  coals 

and  lignites,  they  evolve  also  a  large  volume  of  combustible 
gases,  tar,  and  other  pyrogenic  products.  Such  fuels  burn 
with  abundant  flame,  often  with  smoke,  from  imperfect 
combustion,  and  are  well  adapted  to  the  generation  of  steam,, 
the  production  of  illuminating  gas,  and  are  preferred  in 
many  metalKirgical  processes.  On  the  other  hand,  anthra- 

cite coal — of  the  hartler  variety — coke,  natural  or  artificial,, 
and  charcoal  from  wood,  burn  with  but  little  flame  and  no- 
smoke,  evolve  little  or  no  watery  vapor,  and  from  their  firm- 

ness under  the  weight  of  a  load  and  the  high  temperature 

they  evolve  are  specially  adapted  to  smelting  iron  and  other- 
metals,  and  to  the  production  of  a  steady,  intense,  and  long- 
continued  heat  for  any  purpose.  Fuels  also  differ  much  in 
the  amount  of  ash  left  by  their  combustion.  In  a  few  cases 
the  ash  is  less  than  1  per  cent,  of  the  weight  of  the  fuel  (e.  g. 
albertite).  The  best  coal  yields  5  per  cent,  of  ash  or  there- 

abouts, while  many  more  contain  10  or  even  30  and  more 
per  cent,  of  incombustible  mineral  matter.  The  presence  of 
foreign  matter  of  an  incondjustible  nature  in  fuel  is  a  loss  of 
useful  effect,  not  only  l)y  reducing  the  actual  amount  of  car- 

bon, etc..  but  in  that  it  requires  a  certain  amount  of  fuel  to 
fuse  the  ash  into  a  slag,  which  then  encumbers  the  fire  by 
clinkers.  Water  is  another  foreign  element  which  greatly 
reduces  the  value  of  fuels.  The  common  experience  of  the 
superior  excellence  of  well-seasoned  wood  over  green  or  re- 

cently cut  wood  is  a  familiar  example.  Water  not  only  im- 
pedes combustion  by  reducing  its  temperature,  but  a  large- 

amount  of  heat  is  removed  and  rendered  useless  in  convert- 
ing the  water  into  vapor.  Furnaces  have  been  constructed, 

however,  for  the  purpose  of  consuming  wet  fuel,  such  as  tan- 
bark,  bagasse  of  sugar-cane,  etc.,  in  which,  by  an  ingeniocs 
arrangement  of  ]mrts,  a  high  temperature  and  inten.se  com- 
liustion  are  maintained,  even  when  very  wet  fuel  is  used. 
t)ne  of  these  will  lie  noticed  hereafter.     Even  coal  contains 
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some  moistiiri',  ami  tin-  varidios  of  li^jiiilc  a  mucli  liii'fjjor 
amount,  wliilo  even  well-dried  wocmI  retains  30  ]wv  cent,  of 
water.  Fuels  eontaininj;  oxygen  also  produeo  water  in  the 
aet  of  burning-,  thus  consuming  a  fiirllier  (luantity  of  heat. 
Even  the  hydroearbon  gases  distilled  in  the  eond)iistio!i  of 

coal  are  produced  at  the  expense  of  a  certain  nurnliei-  of  units 
of  heat.  It  has  therefore  been  asserted — and  is  often  as- 

sumed to  be  true — that  the  total  econoniieal  or  useful  elfect 
of  a  fuel  may  be  calculated  from  the  known  quantity  of  fixed 
or  non-volatile  carbon  which  it  contains.  It  is,  however, 
demonstrable  that  this  statement,  however  theoretically 
correct,  is  not  supported  by  experiment. 

The  value  of  the  Pennsylvania  anthracite  (see  Anthra- 
cite) over  all  other  coals  as  an  agent  foi-  the  production  of 

high  heats,  especially  in  the  high  furnace  and  in  the  reduc- 
tion and  smelting  of  metals,  is  generally  admitted.  The 

suiierior  evaporative  power  of  anthracite  was  first  demon- 
strated by  the  researches  of  Prof.  Walter  K.  Johnson  in 

1844,  by  an  elaborate  series  of  experiments  undertaken  for 

the  U.  "S.  navy,  and  published  in  a  Ki-porl  to  the  Nacy  De- partment of  the  United  Stalex  on  the  Evaporative  Power 
and  other  Properties  of  American  Coals  (38th  Cong.,  1st 
sess..  Senate  Doc,  pp.  61)7,  8til).  Wasliington,  1844).  These 
researches  were  not  confined  to  anthracite  coals,  but  were 
extended  also  to  natural  coke,  artificial  coke,  mixtures  of 
anthracite  and  bituminous  coals  (Class  I.);  to  free-burning 
bituminous  coals  of  Maryland  and  Pennsylvania  (Class  II.); 
bituminous  coking  coals  from  Eastern  coal-field  of  Virginia, 
in  the  neighborhood  of  Richmond  (Class  III.) ;  and  to  foreign 
bituminous  coals  and  those  of  similar  constitution  west  of  the 
Alleghany  Mountains,  and  dry  pine  wood  (Class  IV.). 

The  highest  evaporative  power,  as  in  the  |>roduetion  of 
steam,  is  not,  however,  found  in  anthracite,  but  in  the  semi- 
bituminous  coals,  like  those  of  Broadtop  and  the  Cumber- 

land region,  and  the  coal  of  the  Cruzot  Basin,  in  which  the 
proportion  of  hydrogen  or  volatile  hydrocarbon  is  not  greater 
than  can  be  perfectly  consumed  in  the  furnace  and  fines  of 
steam-boilers.  This  fa(-t  was  first  demonstrated  by  the  re- 

searches of  Johnson,  and  has  since  been  confirmed  by  those  of 
Sir  Henry  de  la  Bechc  and  Dr.  Playfair  in  their  report  on  the 
coals  suited  to  the  steam  navy  of  Great  Britain  (1848).  The 
latest  researches  on  this  subject  are  those  of  Messrs.  Seheurer- 
Kestner  and  Meunier  on  the  coals  of  Rhenish  Prussia  and 

Belgium  (abstracted  in  Comptes  Beiuliis,  tom.  66-69,  and  //(, 
extenso  in  the  Bullelins  de  la  Societe  Industrielle  de  Mul- 
huiise).  The  calculations  of  Mendenhall  on  the  heating 
powers  of  some  Ohio  coals  (Geological  Survey  of  Ohio,  1870) 
point  in  the  same  direction,  as  also  those  of  Raymond  on 
the  lignites  of  the  West. 

Bituminous  Coal. — This  coal  contains  a  variable  quantity 
of  volatile  matter,  expelled  as  combustible  gases  when  heated 
in  close  vessels,  and  leaves  behind  coke  of  variable  strength, 
according  as  the  coal  is  treated,  and  varying  also  with  the 
amount  of  volatile  matter  expelled,  and  its  physical  and 
chemical  constitution.  Heated  at  lower  tenqieratures,  many 
of  the  coals  of  this  class  produce  hydrocarbon  oils,  while 
coal-tar  is  a  product  of  their  destructive  distillation  at  all 
temperatures,  whence  the  nanu;  bitumitioiis.  When  these 
coals  agglutinate  to  form  a  hollow  fire,  they  are  called  cak- 

ing coals  or  fat  coals.  The  mass  softens  and  becomes  pasty 
under  heat  and  semi-viscid.  This  softening  takes  place 
below  redness  at  the  stage  of  incipient  decomposition,  and  is 
attended  with  the  escape  of  gas,  which  often  blows  bubbles, 
leaving  the  mass  porous,  and  escapes  in  jets  of  smoke  and 
yellow,  smoky  flame.  With  a  higher  heat  in  close  vessels 
(gas-retorts)  the  escape  of  gas  ceases  gradually,  and  finally 
leaves  a  porous  brittle  mass  of  gray-black  color  and  subme- 
tallic  luster  which  is  coke.  The  gas  expelled  in  this  way 
from  bituminous  (gas)  coals  varies  from  35  per  cent,  to  .JO 
per  cent.,  and  in  the  cannel  coals  rises  even  to  60  per  cent.  ; 
the  more  common  average  being  about  3.5  per  cent,  for  gas- 
coals.  The  seini-l)ituminous  coals  of  Pennsylvania  and 
Maryland  yield  only  from  13  to  30  per  cent,  of  volatile  mat- 

ter. The  non-caking  or  free-burning  bituminous  coals  are 
like  the  caking  coals  in  appearance,  and  often  closely  re- 

semble them  in  ultimate  composition,  but  they  leave  no 
proper  coke.  This  is  the  character  of  the  lignites,  so  called. 
of  Colorado  and  Wyoming,  mention  of  which  is  made  beyond. 

Cannel  Coal  {q.  v.)  is  a  fuel  of  inconstant  properties,  ow- 
ing its  character,  apparently,  to  local  iiecidianties  of  origin. 

Torbanite,albertite.  wollongongite,  and  gralta mite  are  bitu- 
minous minerals  of  exceptional  richness  in  volatile  hydi'o- 

carbon.  The  torlmnite,  or  "  bog-head  "  cannel,  seems  like  a 
clay  saturated  with  bituminous  matter.     It  yields  over  68 

per  cent,  of  gas  and  nearly  23  ix'rccnt.  of  ash,  and  only  8'8 
of  fixed  carbon.  Atliertite,  on  the  contrary,  leaves  only  0-10 
per  cent,  ol!  ash,  and  is  regardeil  by  Dana  as  an  asphaltum, 
although  commercially  sold  as  an  enriching  coal. 

Brown  IJoal. — This  variety  of  coal  differs  from  bitumi- 
nous coal  cliiefty  in  containing  a  largi-r  amount  of  constitu- 

tional oxygen,  more  combined  water,  and  in  being  generally 
more  friable.  Its  powder  is  distinctly  brown  anil  not  black, 
whence  its  name  ;  but  it  is  sometimes  of  a  pitchy-black 
color  and  fine  luster.  It  is  found  in  more  recent  geological 
horizons  than  the  coals  before  named.  The  deiiosits  of  this 
variety  of  coal  opened  in  Colorado,  Wyoming,  and  Utah  are 
remarkable  for  extent,  thickness,  and  uniformity,  affording 
an  inexhaustible  supply  of  excellent  fuel  in  a  region  for  the  • 
most  part  destitute  of  forests  and  remote  from  all  other 
sources  of  fuel-supply.  Similar  beds  are  found  also  in  Cali- 

fornia and  elsewhere  on  the  Pacific  coast.  The  brown  coals 

are  not  caking  coals,  but  are  free-burning  coals,  yielding 
much  gas,  and  are  good  steam  coals,  but  not  well  adapted 
to  carry  the  burden  of  the  high  furnaces  for  iron,  althougli 
perfectly  well  adapted  to  general  metallurgical  use  and  to 
the  Siemens  gas  furnace. 

Charcoal  anl>  Coke. — Charcoal  prepared  from  hard  woods 
at  a  high  temperature  is  the  jiin-est  form  of  carbon  available 
as  a  fuel,  being  entirely  free  of  suljjhur  and  yielding  only 
a  little  alkaline  ash,  with  a  small  amount  of  silica.  Burn- 

ing to  carbonic  acid  by  oxygen,  it  forms  the  standard  of 
oompari-son  for  the  heat  evolved  by  other  less  pure  forms  of 
fuel.  By  the  experiments  of  Pavre  and  Silbermann  it  gave 
per  jjound  of  fuel  8.080  calories  (C),  eijual  to  14..544  calories 
F.  Coke  is  less  efficient  than  charcoal,  ju.st  in  proportion 
to  the  amount  of  asli  it  leaves,  and  this  is  usually  about  1.5 
per  cent.  But  owing  to  its  nuich  greater  strength  under 
the  crushing  weight  of  the  high  furnace,  as  well  also  as  its 
greater  cheapness,  it  is  the  preferred  fuel  for  the  high  iron 
furnace.  The  sidphur  it  retains  from  the  pyrites  found  in 
the  crude  coal  may  be  almost  completely  removed  liy  proper 
mechanical  treatment  of  the  coal  befcpre  coking.  For  this 
pur|Kise  the  coal  is  crushed  and  washed  in  an  ajijiaratus 
similar  to  that  used  in  the  concentration  of  metallic  ores, 
by  which  the  pyrites  is  removed  by  virtue  of  its  greater 
density,  and  the  coke  prepared  from  coal  so  treated  is  found 
to  yield  iron  of  a  very  superior  quality,  owing  to  its  almost 
complete  freedom  from  sulphur.  In  the  process  of  coking 
the  fine  coal  unites  into  compact  prismatic  masses,  of  a  sub- 
metallic  luster,  sonorous  when  struck,  like  cast  iron. 

Liquid  Fuels. — The  hydrocarbon  oils  found  so  aVjun- 
dantly  in  Pennsylvania  and  elsewhere,  and  jjroduced  arti- 

ficially by  the  distillation  of  bituminous  schists,  offer  a 
valuable  resource  for  fuel  in  certain  situations  where  their 
abundance  enables  them  to  compete  with  .solid  fuel.  For 
examiile,  the  light  naphtha  forming  from  30  to  35  per  cent, 
of  the  first  product  of  the  distillation  of  Pennsylvania  pe- 

troleum is  extensively  employed  in  the  oil-regions  as  a 
steam  fuel  and  for  the  di.stillation  of  the  crude  oil  in  its 
first  stages  of  treatment.  For  this  purpose  the  naphtha  in 

vapor  is  burned  from  jets  in  wrouglit-iron  pipes  ari-anged 
beneath  large  boilers  and  pierced  with  miiuerous  fine  holes, 

the  supply  of  air  being  regulated  to  secure  a  complete  com- 
bustion. The  exact  value  of  light  naphtha  thus  used  as  a 

source  of  heat  has  not  apparently  been  practically  deter- 
mined in  comparison  with  other  liquid  fuels.  But  a  series 

of  experiments  are  cited  in  the  Meport  of  the  Commission 
appointed  to  I/igvire  into  the  Several  Matters  relating  to 
Coal  in  tlie  United  Kingdom  (1871).  in  which  the  materials 
employed  were  crude  petroleum,  crude  paraffin  oil.  dead  oil 
or  creosote,  and  their  calorific  power  and  evaporative  effi- 

cacy, determined  by  trials  in  the  large  way  under  steam- 
boilers,  as  compared  with  coal,  under  the  direction  of  Prof. 
W.  J.  Macquorn  Kankine.     The  results  are  as  follows: 

FOR    ONE    POUND    OF— 

Crude  petroleum   
Crude  paraffin  oil   
Heavy  oil— oil  from  either  slate or  coal   
Dead  oil.  or  creosote   
c°a'-^fS°'":::;:::::::::::;:; 

Qu&ntitv Tot«l of  beat 
quantity 

available 
of  haitt 

for 

geserat«d. 
produciog Eteam. 

Heat-uDiu. Heat-uniU. 

80,000 

1,6847 
S0,000 

i,6wr 
20,000 

16,W7 

16,626 

14.567 
13,890 10.001 

14,833 10,817 

Quantity  of Trater  heated 

from  60°  to 

213'  F.,  and 

converted  into 
Bieam  at 

SIS'  F. 

Lb. 

15 15 

15 
13 
8  95 

9-67 

Tempei^. 

ture  of 

the  tire or  tlame. 

F. 

4,646"> 
4,646» 

4,646» 

4,495" 
2.500° 

2,500'' 
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Tlic  uso  of  the  vapor  of  the  Ikjuid  hyilrocarhons  iisoil  un- 
der boilers,  and  even  under  llie  iron  stills  employeil  in  the 

distillation  of  coal-tar  of  gas-works,  as  well  as  of  jjetroleum 
]iroduet.s,  has  given  most,  satisfactory  results,  reducing  the 
time  required  for  distilling  a  given  charge  fully  one-ludf, 
and  acting  almost  without  injury  to  tlic  stills,  which  are 
riipidly  injured  by  the  use  of  coal-fires.  This  difference  is 
probably  in  great  measure  due  to  the  much  smaller  amount 

of  air  required  to  feed  the  vaiJoi'-fiame  than  is  used  for  a  coal- 
flre;  800  cubic  feet  of  air  {24  lb.)  to  the  ]iound  of  coal  be- 

ing rei|uired,  while  not  over  half  that  amoinil  is  ri'(|uir<'d  to 
burn  the  liydrocarl)on  vapor  su])plic!d  by  a  tilasl  of  its 
own  ]iroduction  in  place  of  the  draft  of  a  high  chimney 
required  for  air-burning  coal.  The  oxidation  of  the  iron 
surface  is  thus  largely  saved,  and  the  injury  from  suljiluir 
in  coal  completely  saved  by  the  use  of  the  hyilrocarljon  vapor. 
The  conclusions  reached  by  the  commission  referred  to  are  that 
the  evajiorative  elllcacy  of  liquiii  fuel  for  gi'nerating  steam 
is  mueli  greater  than  that  of  coal ;  and  that  on  board  ships 
there  is  an  irajiortant  saving  of  space  for  storage,  as  well  as 
in  labor  of  stoking,  removing  ashes,  etc.,  with  a  proportional 
reduction  of  running  expenses;  while  steam  could  be  raised 
much  quicker  by  the  use  of  liquid  fuel,  and  save  the  cost  of 
banking  up  fires,  and  the  innncrsion  of  the  vessel  more 
evenly  maititained  tiy  tanks  bel  ween  the  t)uter  and  the  inner 
skins  of  the  vessel,  to  be  filled  with  wat(^r  as  the  oil  is  re- 

moved. On  the  otlier  hand  cerlain  obvious  dangers  attend 
the  storing  and  use  of  volatile  hydrocarbons,  while  the  odor 
of  the  heavy  or  dead  oils  would  be  very  annoying,  however 
carefully  stored  on  board  ship.  These  objections  do  not 
appear  to  have  been  overcome,  while  for  various  purposes 
on  land  they  have  little  force.  Thus  in  iron-work.s  dead  oil 
has  been  use  with  advantage  in  the  furnaces  for  heating  iron 
plates,  etc.  It  lias  been  found  jiossible  to  produce  a  higher, 
steadier,  and  more  even  lieat  with  liquid  fuel  than  with 
coal,  while  8  cwt.  are  said  to  have  replaced  a  ton  of  coal, 
and  the  time  occupied  in  heating  the  iron  is  said  to  have 
amounted  to  only  one-fourth  or  even  one-fifth  that  required 
with  coal.  So  that  there  was  a  manifest  economy  in  the 
number  of  furnai'es  required  to  do  a  given  amount  of  work. 
Thus,  for  instance,  while  the  heating  of  a  half-inch  [date 
sufficient  for  bending  would  require  from  fifteen  to  twenty 
minutes  with  coal,  it  would  require  only  four  or  five  min- 

utes with  the  liquid  fuel ;  and  a  4-inch  armor  plate  requir- 
ing three  hours  to  heat  witii  coal  required  only  thirty- 

eight  minutes  with  the  liquid  fuel.  The  "  scale  "  of  "magnetic oxide  of  iron  formed  in  the  process  of  heating  is  much  less 
when  liquid  fuel  is  used  than  with  coal,  for  the  reason  that 
there  is  less  free  oxygen  from  the  air  present,  wliile  the 
vapor  of  the  hydrocarbon  affords  a  reducing  flame.  In 
fact,  the  use  of  liquid  fuel  wdieii  burnt  with  a  blast  affords 
the  same  advantages  as  the  gas  furnace  introduced  by 
Mr.  Siemens,  which  is  mentioned  furtlier  on.  The  unprece- 

dented increase  in  the  production  of  petroleum,  not  only  in 
Pennsylvania,  but  in  other  parts  of  the  world  also,  and 
which  seems  far  from  having  reached  its  limits,  renders  the 
use  of  liquid  fuel  a  subject  at  the  present  time  of  consider- 

able importance.  It  is  largely  a  question  of  relative  cost, 
and  it  is  obvicjus  that  it  must  needs  be  a  very  low  cost  in- 
ileed  which  will  enable  any  description  of  liquid  fuel  to 
compete  with  coal. 

Gas. — Natural  gas,  chiefly  marsh-gas,  was  early  observed  in 
the  salines  of  the  Kanawha,  and  has  been  successfully  used  as 
fuel  to  heat  the  kettles  of  certain  salt-works.  In  the  city  of 
Erie,  Pa.,  gas  obtained  from  artesian  borings  has  also  been 
used  under  steam-boilers  to  produce  steam  ;  and  the  marsh- 
gas  from  an  artesian  well  near  Rochester  has  been  conveyed 
into  that  city  for  economical  purposes.  In  the  oil-regions 
of  Pennsylvania  the  use  of  the  gas  escaping  from  the  arte- 

sian wells  is  frequent  for  producing  steam.  The  village  of 
Predonia  in  New  York  was  as  early  as  1830  lighted  by  a 
natural  flow  of  marsh-gas.  Since  1883  natural  gas  has  come 
into  great  prominence,  both  as  a  heat-producer  and  as  an 
illuminant.  The  composition  of  the  gas  varies  between  the 
limits  here  stated :  60-80  CH,.  5-20  II,  1-13  N,  1-8  CjHe, 

0-3  C2H4,  0'3-3  C'Oj.  For  the  purpose  of  generating  .steam, 
1,000  cubic  feet  of  natural  gas  is  equal  to  80  to  133  lb.  of  coal. 

Water-gas  is  of  great  value  as  a  fuel.  It  consists  of  a 
mixture  of  carbon-monoxide  and  hydrogen,  which  is  made 
by  passing  steam  over  highly  heated  anthracite  coal.  The 
heat  of  a  water-gas  flame  is  very  high,  and  this  gas  is 
used  to  advantage  for  the  production  of  high  temperatures. 

"  Tlic  regenerative  gtus  furnace  "  has  worked  a  revolution 
in  the  methods  of  producing,  applying,  and  economizing 

lieat.  The  burning  of  a  pound  of  carbon  in  pure  oxygen  to 
carbonic  acid,  as  before  stated,  evolves  8,080  ('alorics  or 
units  of  heat  (=  14..')44  English  units).  As  each  unit  of 
heat  is  coiiverlible  into  774  units  of  force  or  niechanieai 

energy,  it  follows  that  1  lb.  of  carbon  represents  really  14,- 
544  X  744  =  10,830,736  units  of  potential  energy.  The  me- 

chanical power  set  free  in  the  combustion  of  1  lb.  of  pure 
carbon  is  as  much,  therefore,  as  would  be  required  to  raise 
nearly  11,000,000  lb.  weight  1  foot  high.  Tliis  would  sus- 

tain tlie  work  called  a  horse-power  for  about  five  and  a  half 
hours.  This  is  a  result  quite  unattainable  in  jiractice,  of 
course,  since,  if  for  no  other  reason,  the  two  elements  of 
combustion  can  never  be  emidoyed  in  a  state  of  purity,  and 
the  oxygen  is  unavoidably  mixed  with  about  four  times  its 
own  volume  of  inert  nitrogen. 

To  realize  how  wide  the  margin  for  improvement  was  in 
the  application  of  heat  for  smelting  and  metallurgical  pur- 
]ioses  prior  to  the  invention  of  the  regenerative  gas  furnace, 
and  wdiat  this  invention  has  done  to  economize  fuel,  it  is 
only  necessary  to  consider  a  few  simple  facts.  The  heat 
needed  to  smelt  a  Ion  of  iron  or  steel,  or  to  raise  the  tem- 

perature of  a  like  quantity  fif  iron  bars  to  the  welding  point 
of  malleable  iron,  is  obviously  very  much  more  in  excess  of 
the  ainoniit  tlieoretically  required  for  these  purposes  than 
is  required  in  the  production  of  steam,  because  it  is  una- 

voidable that  the  products  of  combustion  in  the  ordinary 
form  of  heating  furnaces  should  leave  the  furnace  at  the 
temperature  of  combustion,  while  only  the  small  excess 
stored  up  in  the  heated  iron  could  be  utilized.  The  remain- 

der escaped  unutilized  into  the  chimney,  and  was  lost. 

Taking  the  specific  heat  of  iron  at  '114  and  the  welding 
heat  at  2,000°  F..  it  would  require  -114  x  2900  =  331  units 
of  heat  to  heat  up  1  lb.  of  iron.  Assuming  that  a  pound  of 
common  coal  develops  12.000  heat-units,  one  ton  of  coal 
should  heat  up  to  the  welding  point  36  tons  of  iron.  But 
the  ordinary  reheating  furnace  heats  only  about  lif  tons  of 
iron,  and  therefore  produces  only  about  one  part  in  twenty- 
one  of  the  maximum  theoretical  effect.  In  melting  steel  in 
pots,  in  the  ordinary  Sheffield  furnace  for  that  purpose,  2-J 
tons  of  coke  are  consumed  to  one  ton  of  steel  melted.  As- 

suming the  melting-point  of  steel  at  3,600'  F.,  and  its  spe- 
cific heat  at  -119,  it  takes  -119  x  3600  =  428  heat-units  to 

melt  a  pound  of  steel :  w  hile  with  12.000  units  at  the  heat- 
producing  point  of  common  coke,  one  ton  of  such  coke 
should  theoretically  melt  28  tons  of  steel.  In  other  words, 
the  Sheffield  pot  furnace  utilizes  in  the  melting  of  steel 

only  T^ij-th  part  of  the  theoretical  heat  of  comViustion.  Here 
there  was  obviously  a  wide  margin  for  securing  an  impor- 

tant portion  of  this  great  loss,  and  the  regenerative  gas  fur- 
nace is  the  means  which  in  the  hands  of  jNlessrs.  C.  W.  and 

Frederick  .Siemens  has  solved  the  problem,  in  part  at  least. 
See  FuRNACK 

In  the  Siemens  furnace  the  objects  to  be  heated  are  sus- 
tained on  a  solid  supiport  in  an  atmosphere  of  burning  gas, 

the  oxygen  of  the  atmosphere  arriving  by  one  inlet  and 
tlie  combustible  gases  by  another,  and  the  two  uniting  in  a 

true  Hare's  blowpipe  flame  to  do  their  work.  The  acces- 
sory contrivances,  so  essential  in  the  economy  of  fuel,  for 

the  alternation  of  the  flow  of  gas  and  air  through  the  re- 
generative cellular  flues  of  fire-brick  are  evidences  of  a 

high  degree  of  inventive  skill  applied  to  the  solution  of  a 
problem  which,  in  its  essential  features,  was  clearlv  set 
forth  by  Robert  Hare  in  1802. 

It  is  evident  from  these  facts,  which  could  be  greatly  ex- 
tended did  space  permit,  that  for  many  purposes  gas  is  the 

best  form  in  which  fuel  can  be  applied  for  producing  the 
highest  temperature  with  the  least  loss  of  heat,  and  that 
the  invention  of  the  gas  regenerative  furnace  of  Siemens  is 
the  most  important  one  yet  made  in  the  generation  and  ap- 

plication of  heat. 
Wood. — The  value  of  wood  as  fuel  depends  mainly  on  its 

density  in  the  dry  state.  Wood  is  composed  of  carbon, 
hydrogen,  and  oxygen,  with  a  small  proportion  of  nitrogen, 
and  the  mineral  matter  derived  from  the  soil,  constituting, 
when  burned,  its  ash.  Fresh  or  green  wood  contains  from 
one-fifth  to  one-half  its  weight  of  water,  which  diminishes 
its  value  as  fuel  more  than  its  proportion  by  weight,  since 
a  certain  amount  of  heat  is  absorbed  in  converting  this 
water  into  steam.  Exposed  to  dry  air,  wood  gradually 
loses  a  portion  of  its  water,  but  being,  by  its  ]norous  nature, 
peculiarly  lialile  to  absorb  moisture,  it  will  take  up  a  por- 

tion of  water  from  damp  air,  so  that,  however  well  "sea- 
soned "'  wood  may  be,  it  is  never  free  from  hygroscopic 

moisture,  and  is  always  in  a  condition  of  unstable  equilib- 
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rium  in  this  respect.  Henoo  furnitin-e  and  (he  wnndwovk  in 
houses  in  a  climate  subject  to  such  extri'ines  of  teiu|iorature 
and  moisture  as  that  of  the  U.  S.  is  cv.t  liable  to  change  its 

dimensions  between  summer  and  winter.  Air-dried  wood 

may  bo  deprived  bv  artificial  heat  of  a  further  portion  of 

its  moisture  (kiln-drying).  KumCord,  who  heatetl  various 

kinds  of  air-dried  wood  at  the  tem|)erature  of  240'  F.  until 
they  ceased  to  lose  weight,  obtained  the  following  results : 

lOOparUof  I  100  parts  of 
Oak  wood  lost    IBM    Fir  wood  lost    }■  8i 
Elm      "       "       IS-aO    Birch"      "       19  38 
Beech  "      "       ]8"5ti    Lime  "      "       18  «y 
Maple"      "       18  03  I  I'oplar        "       18-55 
Rumford  determined  the  amount  of  water  absorbed  by  dry 
wood  in  the  different  seasons  of  the  year  in  France,  with 
the  following  results : 

SPECIES  OF  WOOD. 

100   PART.S   IN   WEIGHT  OF  DRY  WOOD  CUT   INTO 
THIN  SHAVINGS  AND   EXPOSED  TO  THE  AIR, 

CONTAINED  WATER  — 

In  Bommerj  at  a 

temp,  of  fi2°  F. 

In  autumn,  at  a 

temp,  of  52"  F. 

In  winter,  at  a 

temp,  of  45"  F. 
Parts. 6-25 
r-?s 
8- 97 

8  86 

Parts. 

11-35 
11-74 
12-46 
11-12 

Parti. 

1U-.55 
17-50 Oak   16-64 

Elm            17-20 

From  a  comparison  of  these  results  it  a|ipears  that  woods 

when  exposed  to  the  air  at  a  temperature  of  45°  F.  contain 
twice  the  quantity  of  water  they  do  when  the  temperature 
of  the  air  is  at  60°  F.  Rumford  fcumd  that  a  .sound  oak 
beam  which  had  been  in  a  dry  place  for  over  1.50  years  still 
contained  over  10  pep  cent,  of  water,  and  tliat  a  cubic  inch 
of  such  wood  contains  more  than  half  a  cubic  inch  of  air. 

The  elementary  composition  of  wood  of  different  sorts 
presents  a  very  close  resemblance.  Thirteen  different  woods 
offer  the  following  mean  result :  Carbon,  49-23  ;  hydrogen, 
6-2.5 ;  oxygen,  44-02 ;  nitrogen,  0-90.  The  differences  are 
within  1  per  cent,  for  the  extremes ;  oak  contains  about 
2  per  cent,  of  nitrogen.  The  ash  of  wood  varies  from  8  per 
cent,  in  fir  to  2i  per  cent,  in  oak.  It  contains  potash,  with 
a  little  soda  as  distinguishing  constituents  (hence  pot- 

ashes), much  lime  and  magnesia,  with  variable  but  small 
proportions  of  iron,  manganese,  phosphoric  acid,  chlorine, 
copper,  etc. 

Peat  and  Turf. — In  many  northern  countries  the  vege- 
tation of  mosses,  ferns,  sedges,  conferva?,  rushes,  reeds,  and 

numerous  small  plants  accumulates  in  swamps,  morasses, 
and  low  places,  each  winter  adding  its  quota  to  the  mass  of 
decomposing  vegetable  matter,  in  its  turn  the  soil  of  a  new 
vegetation  the  ensuing  spring.  Thus  considerable  accu- 

mulations are  formed  in  process  of  time,  the  lower  portions 
of  which  are  black,  unctuou.s,  and  somewhat  dense,  and 

are  called  peat,  while  the  upper  layei-s  are  spongy,  fibrous, 
and  less  perfectly  decomposed,  and  are  called  turf.  In 
Holland,  North  Germany,  Ireland,  Scotland,  and  some 
parts  of  North  America  this  material  is  rather  extensively 
used  as  fuel.  Air-dried  peat  contains  from  1.5  to  20  per 
cent,  of  water,  and  its  ash  varies  from  4  or  5  to  25  per  cent.. 
or  more,  averaging  in  the  denser  varieties  about  15  per  cent. 
The  ash  is  very  poor  in  potassa  and  soda,  abounds  in  lime 
and  free  sand,  while  it  is  remarkable  for  containing  notable 
quantities  of  phosphoric  acid  and  sulphuric  acid,  and  some- 

times it  contains  iron  pyrites  in  quantity  sufficient  to  per- 
mit its  use  for  the  manufacture  of  green  vitriol.  (Karsten.) 

No  means  have  yet  been  devised  by  which  peat  can  be 
economically  manipulated  to  compete  with  coal  as  fuel. 

The  calorific  power  of  a  fuel  is  the  total  amount  of  heat 
that  can  be  obtained  by  its  combustion.  This  is  determined 
by  burning  a  known  weight  of  the  particular  kind  of  fuel 
under  investigation,  and  allowing  all  the  heat  generated  to 
act  upon  a  known  weight  of  water.  By  determining  the 
temperature  of  the  water  before  and  after  the  combustion 
the  quantity  of  heat  given  off  can  be  deduced.  The  appara- 

tus used  for  this  purpose  is  called  a  calorimeter.  (See 
Heat.)  The  calorific  power  can  also  be  determined  on  the 
large  scale  by  estimating  the  amount  of  water  converted 
into  steam  in  a  steam-boiler.  Sometimes  the  calorific  power 
is  calculated  thus :  The  fuel  consists  of  carbon,  hydrogen. 
and  oxygen.  It  is  assumed  that  the  oxygen  is  in  combination 
with  hydrogen  as  water,  and  that  the  carbon  and  that  part 
of  the  hydrogen  which  is  not  in  combination  with  oxygen 
unite  completely  with  oxygen  in  the  process  of  combustion. 

As  the  calorific  power  of  carbon  au<l  of  hydrogen  is  known, 
the  calculation  can  easily  lie  made.  Calculations  of  this 
kind,  as  might  easily  be  imagined,  give  only  rouglily  ap- 

proximate results.  The  calorilic  powers  of  some  fuels  have 
been  determined  as  follows  : 

Calories. 
Air-dried  wood  with  20  per  cent.  IIjU       2,800 
Charred  wood       ;j,(i00 
Wood  charcoal  with  20  per  cent.  IIjO       (i.OdO 
Dry  charcoal       7,050 
Peat  with  20  per  cent.  HjO       ;i.(!0l) 
Dried  peat       4,N(I0 
Peat  charcoal       5,800 
Average  bituminous  coal       7.500 
Good  coke       7.050 

Coke  with  15  per  cent,  ash       (i.OOO 
Air-dried  lignite   4,360-5,410 
Ilvdrogen    34,462 
Carbon  burnt  to  CO       2.473 
Carbon  burnt  to  COj       8,080 
CO  burnt  to  CO,       2.403 
Marsh-gas    13,063 
Olefiant  gas     11,858 

The  value  of  a  fuel  is  estimated  by  determining  the  amount 
of  moisture  contained  in  it,  the  volatile  matter,  the  fixed 
carbon,  and  the  sulphur.  The  chemist  can  comparatively 
easily  make  these  determinations,  and  by  the  aid  of  these 
and  of  the  determination  of  the  calorific  power  a  fairly  re- 

liable conclusion  can  be  drawn  as  to  the  value  of  the  fuel ; 

but  it  is  also  important  to  note  how  it  burns  and  other  sim- 
ilar points  which  require  the  experience  of  one  long  accus- 

tomed to  dealing  with  such  matters. 
Formerly  fuel  was  interesting  to  mankind  chiefly  as  the 

means  of  producing  artificial  heat  in  cold  climates  and  for 
its  use  in  the  culinary  art.  which  distinguishes  civilized 
man  from  the  savage.     But  the  wonderful  advance  in  mod- 

ern times  in  chemical  and  metallurgical  arts,  and,  above 
all,  the  universal  introduction  of  steam  as  a  motor  and  a 
vehicle  for  the  transportation  of  heat,  has  given  to  fuel  a 
value  before  unknown,  leading  not  only  to  the  development 
of  all  its  available  sources  of  supply,  but  to  the  study  of  its 
economical  application  with  a  view  to  obtaining  from  it  the 
greatest  useful  effect  and  benefit  po.ssible.     The  phenomena 
and  laws  of  combustion,  and  the  methods  of  calculation  of 
calories,  are  more  fully  discussed  under  Heat;  here  chiefly 
theconsider,ations  which  concern  the  economic  value  of  fuel. 

For  a  fuller  discussion  of  this  subject,  consult  Percy's 
Metall'urgij,  vol.  i.,  and  the  French  edition  of  the  same,  1864 
{Traits  complet  de  MetaUurgie);   Knapp,  Chemical    Tech- 

nology by  Ronalds  and  Richardson  (vol.  i.,  pp.  8-99) ;  Peclct, 
TraYte  de  la  Chaleur  (3d  ed.  1861,  3  vols.) ;  W.  R.  John- 

son. Experiments  on  the  Evaporative  Power  and  Other  Prop- 
erties of  Am.erican  Coals  (1843).  Cong.  Doc,  28th  Cong.,  1st 

sess.    (Senate,    386) :    Dictionary    of   Applied     Chemistry 
(Thorjie),  vol.  ii.,  art.  Fuel ;   Ad.  Wurtz,  Diclionnaire  de 
Chiniie,  Iloiiille;   Jlarcus  Bull.  Experiments  to  Determine 

the  Comparative  Quantities  of  Heat  Evolved  in  the  Combus- 
tion of  the  Principal  Varieties  of  Wood  and  Coal  used  in 

the   Vnited  States  for  Fuel,  etc..  Trans.  Anier.  Phil.  Sac, 
(Philadelphia,  iii.,  pp.  1-63.  read  Apr.,  1826);  Count  Rumford 
(Benjamin  Thompson) :  Rumford's  most  important  papers cm  fuel  and  its  use  will  be  found  in  vols.  ii.  and  iii.  of  The 
Works  of  Rumford,  published  by  the  American  Academy 
of  Arts  and  Sciences,  Boston,  1870-73 ;  in  vol.  iii.  are  his 
well-known  papers  Of  the  3Ianaffement  of  Fire  and  Econ- 

omy of  Fuel,  pp.  1-167.  and  his  Essay  X.,  On  the  Construc- 
tion of  Kitchen  Fireplares  and  Kitchen  Utensils,  etc. ;  De 

la  Beehe  and  Lvon  Plavfair,  First  Report  on  the  Coals 
suited  to  the  Steam  Xavi/  (.Jan.  5.  1848),  and  Appendix  by 

Prof.  J.  Wilson  ;  E.rperi'ments  on  the  Evaporative  Power  of 
the  Coals,  by  Prof.  Wilson  and  Mr.  W.  J.  Kingsbury ;  Ex- 

periments for  Determining  the  Coefficient  and  Evaporative 

Poiver  of  Wood,  etc..  by  J.  Arthur  Phillips;  Chemical  Analy- 
ses of  Coals,  bv  F.  C.  Wrightson  ;  Ultimate  Analyses  of 

Coals,  bv  Mr.  H.  How  ;  and  lastly.  Calorific  Value  of  Coals, 

by  J.  A." Phillips,  all  in  Ilemoirs  of  the  Geological  Survey  of 
Great  Britain,  ii.,  pp.  539-630  (1848);  Report  of  the  Com- 

missioners appointed  to  Inquire  into  the  several  Matters  re- 
lating to  Coal  in  the  United  Kingdom.  1871,  Blue  Book  C., 

435,  3  vols.     For  an  important  memoir  On  the  Combustion 
of  Coal,  quoted  in  the  text,  see  M.  A.  Scheurer  Kestner  et 
Mennier  (Bull.  Soc.  industr.  de  3Iulhovse,  1860),  cited  in 

Comptes  Rendiis  de  I'Acad.  des  Sci.,  t.  66,  67,  68,  and  69, 
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1866-(i!( ;  Kcrl's  Jfe/iillnr;/)/.  by  Crookes  and  Riiliring,  in  3 
vols.:  vol.  iii.  Steel — l''ui'/ — Supplement  (New  York,  1H70). 
The  second  cliajiter  of  tins  treatise  offers  a  full  and  satis- 

factory discussion,  with  the  important  advantage  of  refer- 
ences to  all  the  more  important  sources  of  original  infor- 

mation. See  I'hillips,  sMetalluryu  (1874),  art.  Fuel;  Bell, 
Chemical  P/ieiinmeha  of  Iron-Smelting  (London,  1872) ; 
Box,  Prnr.lical  Tredtixe  on  Ileal  (London,  1868) ;  Sehinz, 
Researches  on  the  Action  of  the  Blast  Furnace,  translated 

by  Maw  and  Miiller  (London.  187(X  etc.)  ;  Wagner's  (Uiemi- 
c'al  Technology,  translated  by  William  Crookes  (London, 181)3);  <.>st,  Lehrbuch  tier  Technischen  Chemie  (Berlin, 
1890).  See  also  ANTHRAfiTE,  Coal,  Charcoal,  (Joke,  Can- 
NKL  Coal,  Lignite  ;  also  the  articles  Gas-li«iiting,  Fur- 

nace, Heat,  Flame,  Metallurgy,  Natural  Gas  ;  while  the 
fuels  suitable  for  various  special  uses  are  noted  in  the  differ- 
erent  articles  on  industrial  processes  and  ai)pliances. 

Revised  by  Ira  Remsen. 

Fiiero,  f  wa  r5  [Span.,  jurisdiction,  judicial  code,  (formerly) 
court,  seat  of  justice  <  Lat.  forum,  market-place,  court- 
town]  :  the  Spaiiish  name  for  the  old  local  cocles  of  certain 
towns  and  districts,  chiefly  in  the  north  of  Spain.  The  fueros 
are  very  ancient,  and  are  regarded  with  jealous  affection  by 
the  places  that  possess  them.  They  are  mostly  of  Basque 
and  Gothic  origin. 

Fiierteventnra,  fwer'ta-ven-too'ra' :  a  mountainous  and 
volcanic  island,  secoml  in  size  of  the  Canary  islands,  and 
the  most  thinly  populated  of  the  group.  It  is  but  little  cul- 

tivated. Area,  66.5  sq.  miles.  Pop.  (1887)  10,041.  Chief 
town,  Puerto  de  Cabras. 

Fii^^er,  foo'gf r :  a  celebrated  German  family,  now  rep- 
resented by  two  lines  of  princes  and  several  lines  of  counts 

and  "most  illustrious  counts." — Johann  Fuooer.  a  weaver 
of  Graven,  near  Augsburg,  was  the  founder  of  the  family, 
•which,  however,  accpiired  more  influence  from  the  success 
of  his  eldest  son,  Johann,  who  became  a  citizen  of  Augs- 

burg 1370,  and  died  1409,  leaving  a  fortune  of  3,000  florins. 
— Andrew  Fugger,  the  eldest  son  of  the  second  .lohann, 
founded  the  noble  line  of  B^igger  vom  Reh,  which  died  out 
in  1583.  The  descendants  of  the  younger  line  became  lead- 

ing bankers,  miners,  and  merchants,  and  the  family  was  en- 
nobled in  1504  by  tlie  Emperor  Maximilian,  who  borrowed 

largely  from  them.  Charles  V.  was  also  a  borrower  from 
the  house  of  Fugger,  whose  famous  representatives  in  his 
day  were  Antony  and  Raimund,  who  received  the  county 
of  Kirchberg  and  Weissenheim.  were  given  the  title  of 
counts,  and  awarded  princely  privileges.  They  were  stanch 
Roman  Catholics,  and  used  their  money  freely  in  opposing 
the  progress  of  the  Reformation.  Several  were  distin- 

guished soldiers  and  statesmen,  and  many  were  liberal  pa- 
trons of  art. 

Fligrhetta,  foo-get'ta~a  [Ital..  dimin.  of  fuga,  by  form  of 
foga  :  Pr.  fugue  <  Lat.  fuga,  flight.  See  Fugue]  :  in  music, 
a  composition  in  fugue  style,  but  usually  shorter,  less  elabo- 

rate, and  with  more  freedom  of  movement  and  structure 
than  the  regular  fugue. 

Fugritive-slave  Laws :  two  acts  of  the  U.  S.  Congress 
passed  (under  the  provision  of  Art.  IV.,  Sect.  II.,  Clause  3, 
of  the  (Constitution)  to  enable  slave-owners  to  recover  fugi- 

tive slaves  escaping  into  other  States.     See  Slavery*. 
Fug'ue,  fyug  [from  Fr.  fugue  :  Ital.  fuga.  foga,  liter., 

fligbt"<  Ij&i.fuga.  flight :  Gr.  tpvyii.  flight  <  ludo-Eur.  hhug-, 
hheug-,  bhoug-,  yield  >  Sanskr.  blvij-,  bend  :  Gr.  tfivje'iy,  flee] : a  form  of  musical  composition  in  which  a  certain  theme 
or  subject  (consisting  of  a  short  melodious  phrase)  is  first 
given  out  by  one  of  the  parts,  and  then  taken  up  suc- 

cessively by  "the  other  parts,  elaborately  treated  in  various keys  and  with  various  harmonies,  with  the  view  of  develop- 
ing its  beauty  or  interest  by  presenting  it  in  a  diversity  of 

aspects  and  relations.  "  The  designation  of  fugue,''  says 
Albrechtsberger,  "doubtless  originated  from  one  part  ap- 

parently/Zyjngr  before  another,  while  the  pursuing  part,  or 

answer,"  imitates  the  intervals  of  the  first  siibject,  generally precisely  on  the  fifth  above  or  fourth  below,  or  on  the  octave 
above  or  below."  Fugues  are  written  for  two,  three,  four, 
or  more  voices  or  parts,  each  of  which  in  turn  takes  up  the 
leading  theme,  and  afterward  continues  its  course  as  tribu- 

tary to  tlu^  general  harmony.  Besides  the  simple  (i.  e.  a 
fugue  with  only  one  theme  or  subject)  there  are  also  double 
fugues,  with  two  or  more  subjects.  Fugues  are  also  distin- 

guished as  strict  or  free  ;  fugues  in  double  counterpoint  of 
the  octave,  tenth,  or  twelfth,  etc. ;  and  others  in  which  the 

motion  of  the  theme  is  changed  into  tlie  reverse  or  the  retro- 
grade. A  choral  fugue  is  one  in  the  course  of  which  a  jdain 

choral  song  or  chant  is  introduced  as  a  new  element,  stand- 
ing out  in  bold  and  stately  form  amid  the  interworking  of 

the  other  parts,  and  giving  an  air  of  grandeur  and  sublimity 
to  the  whole  comiKjsition. 

The  principal  or  leading  theme  of  a  simple  fugue  is  called 
the  "  subject."  The  fugue  commences  witli  t  his,  either  in 
the  bass  or  some  other  part,  at  the  jilcasure  (jf  the  composer. 
The  subject  thus  given  out  by  the  leading  part  is  taken  up 
by  one  of  the  other  parts  and  in  another  key  (or  gra<le  of 
the  scale),  usually  by  the  dominant  in  answer  to  the  tonic, 
or  by  the  tonic  in  answer  to  the  dominant.  This  is  called 
the  "answer."  Meanwhile  the  first  jmrt  proceeds  in  notes 
forming  an  accompaniment  to  the  answer.  A  full  and  ac- 

curate knowledge  of  this  form  of  composition  reqtnres  much 
.study  with  a  master,  and  can  not  be  neglected  by  any  would- 
be  composer,  because  of  its  intrinsic  educational  value.  Mod- 

ern music,  with  its  greatly  intensified  harmonic  and  emo- 
tional effects,  makes  but  comparatively  small  use  of  this 

form,  per  se,  but  it  emphatically  does  of  its  spirit.  Both  the 
technical  and  ajsthetic  sides  of  this  form  of  com|)osition  find 
their  loftiest  exposition  in  the  works  of  Bach  ami  Handel. 
Treatises  on  the  subject  may  be  found  in  the  works  of 
Cherubini,  Albrechtsberger,  Richter,  Bridges.  Prout,  etc.,  but 
self-instiTiction  is  worth  but  little  in  coinmering  this  art- 
form.  Dudley  Buck. 

Fuli-clio«',  or  Foo-ehow  [locally  pronounced  Hok-chia, 
and  soinetimes  spelled  Foo-choo,  Fu-niow,  and  Fuh-chau]  : 
a  walled  city  and  treaty-port  of  China,  capital  of  the  prov- 

ince of  Fuh-kien.  and  the  residence  of  the  viceroy  of  the 
united  provinces  of  Cheh-Min,  i.  e.  of  Cheh-kiang  and  Fuh- 
kien.  It  is  beautifully  situated  in  a  ])lain  bordered  by  high, 
well-wooded  hills,  about  2  miles  N.  of  the  northern  branch 

of  the  river  Min,  and  34  miles  from  its  mouth ;  lat.  26'  5' 
N.  and  Ion..  119°  20'  E.  (see  map  of  China,  ref.  7-K).  Its walls  have  a  circuit  of  6^  miles,  are  about  25  feet  high,  and 

are  pierced  by  seven  gates  surmounted  hy  high  watch- 
towers.  From  the  number  of  mock-banian  trees  found  in 
the  temple-gardens  and  in  the  inclosures  in  which  stand  the 
yamuns  or  official  quarters  of  the  numerous  provincial  offi- 

cers stationed  here,  the  city  has  received  the  name  of  Yung 

C'h'ing,  or  "  Banian  City."  The  streets  are  narrow  and 
dirty,  and  the  shops  poor,  though  well  filled  with  goods. 
The  eastern  part  of  the  inclosure  contains  the  Tartar  town, 
%vhere  a  Manchu  garrison  has  been  maintained  since  the 
Manchu  conquest  of  Fuh-kien  in  the  latter  half  of  the  sev- 

enteenth century.  On  one  of  the  three  hills  (aVjout  300  feet 
in  height)  within  the  city  stands  the  British  consulate, 
though  the  consular  offices  and  the  residence  of  the  con- 

sul are  in  the  foreign  settlement,  on  the  northern  slope  of 
Nantai,  the  long  narrow  island  (about  17  miles  in  length) 
which  here  divides  the  Min  in  two.  The  most  important 
suburb  is  that  which  stretches  from  the  south  gate  to  the 
river-bank,  where  a  stone  bridge,  the  Bridge  of  Ten  Thou- 

sand Ages,  1,350  feet  in  length,  connects  it  with  Chung- 
chow  (Middle  Island),  from  which  another  and  similarly 
constructed  bridge  (less  than  300  feet  in  length)  stretches  to 
the  island  of  Nantai.  The  river  here  swarms  with  junks 
and  boats,  large  numbers  of  which  are  used  l)y  the  natives 
as  dwellings.  Sea-going  junks  anchor  below  this  bridge, 
while  foreign  ships  discharge  their  cargoes  into  lighters  10 
miles  lower  down  off  an  island  called -^Lo  Sing  by  the  Chi- 

nese and  Pagoda  Island  by  foreigners,  from  a  small  pagoda 
on  the  island.  Here  on  the  left  bank  of  the  river  is  the 
Puh-chow  arsenal  (founded  in  1867),  the  most  important 
naval  establishment  in  the  empire.  It  includes  a  .school  of 
navigation  and  extensive  shops  and  ship-liuilding  yards  (all 
under  foreign  superintendence),  from  which  nuiny  war-ves- 

sels have  been  launched.  Owing  chiefly  to  its  situation, 
Fuh-chow  was  never  molested  by  the  Tai|iings.  In  1884, 

however,  during  the  French  hostilities  in  China,  a  short  un- 
equal engagement  was  fought,  in  which  a  Chinese  fleet  was 

destroyed  and  much  injury  done  to  the  arsenal  and  the  for- tifications on  the  Min.  The  Chinese  loss  was  estimated  at 
1.000  killed  and  3,000  wounded,  while  the  French  loss  was 
only  seven  killed. 

Fidi-chow  is  one  of  the  five  cities  opened  to  foreign  trade 
by  the  treaty  signed  at  Nanking  in  1842.  The  total  foreign 
imports  in  1892  amounted  to  4,396.217  haikwan  or  custom- 

house taels,  and  exports  to  foreign  countries  to  6,704.372 
taels  ;  the  gross  value  of  the  trade  of  the  port,  (foreign  im- 

port and  export,  as  well  as  native  products  carried  by  ves- 
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sels  engageil  in  tlio  coastiiif;  trado)  ainouiilt'il  to  12,622,150 
haikwaii  taels.  Tlie  principal  articles  of  export  were  tea 
<5,671,703  taels),  wood,  iiicUiding  poles,  coffins,  etc.  (351,053 
taels),  and  pa|)er  (265,059  taels).  In  the  six  years  ending 
1892  the  export  of  tea  had  decreased  50  jicr  cent.  The  prin- 

cipal articles  of  import  are  cotton  and  woolen  goods,  opinm, 
metals,  clocks,  kerosene  oil,  rice,  and  munitions  of  war. 
Fuh-chow  is  now  connected  by  telegraph  with  Canton, 

Shanghai,  Peking,  and  the  principal  cities  of  the  cimpire,  as 
well  as  by  cable  with  Formosa,  Hongkong,  and  Europe. 
Pop.  (1893)  636,000,  including  city  proper,  suburbs,  and  for- 
•eign  settlement.  R.  Lilley. 

Piih-kieii,  or  Fokien  (literally,  happily  established) :  a 
maritime  province  of  China,  corresponding  nearly  to  the 
ancient  kingdom  of  Min  ;  bounded  on  the  N.  by  Cheh-kiang, 
•on  the  N.  W.  and  W.  by  Kiangsi,  on  the  S.  by  Kwangtung, 
and  on  the  E.  by  the  Formosa  Channel.  Willi  the  excep- 

tion of  some  comparatively  small  tracts  along  the  courses 
and  near  the  mouths  of  its  two  rivers,  the  Min  and  the 

Lung-kiang,  its  entire  area  of  38,400  sq.  miles  is  covered 
with  hills,  some  of  them,  especially  in  the  N.  and  N.  W.,  of 

■considerable  altitude.  Ku-shan,  or  "  Drum  Mountain,"  6 
miles  below  Fuh-chow,  the  capital,  is  3,000  feet  high,  and  is 
noted  for  its  great  Buddhist  monastery,  Yuen-fu,  perched 
on  its  side  at  a  height  of  2,000  feet.  Tea  is  extensively 
grown  in  this  province,  the  brand  known  as  Bohea  taking 
its  name  from  two  ranges  of  hills  known  as  Wu-yi  (in  the 
local  dialect  boo-he).  The  first  tea  imported  into  England 
in  1666  was  grown  on  the  Wu-yi  hills  in  this  province. 
Prom  fe  (jjronounced  tai/),  the  Fuh-kien  pronunciation  of 
■cha,  the  Chinese  word  for  tea,  comes  the  French  the.  Italian 
ie.  Spanish  te,  German  and  Dutch  thee,  and  the  English 
tea.  The  other  products  of  the  province  include  grains  of 
various  kinds,  but  not  suiRcient  tor  home  consumjjtion, 
oranges,  bamboos,  lichis,  plantains,  and  sugar,  besides  gold, 
silver,  iron,  lea.d,  and  salt,  paper,  and  cloth.  Cotton-mills 
have  been  established  at  Fuh-chow  by  a  native  company, 
which  has  received  special  concessions  from  the  government. 
Fuh-kien  has  two  treaty-ports,  Fuh-chow  and  Amoy  {qq.  v.). 
It  was  anumg  the  last  of  the  southern  provinces  to  submit  to 
Mancliu  rule  when  the  native  Jling  dynasty  was  overturned 
in  1643,  and  many  Fuh-kienese  took  refuge  in  Formosa  rather 
than  submit.  In  1886  Formosa  (q.  v.)  was  detached  and  made 
into  a  separate  province,  since  ceded  to  Japan.  Pop.  of  Fuh- 
kien  probably  about  23.000,000.  K.  Lilley. 

Fuji-sail,  foo'jee-saan,  or  Fnji-no-yama :  Mt.  Fviji,  the highest  mountain  of  Japan,  frequently  but  incorrectly  called 
Fusiyama.  It  is  a  dormant  volcano,  said  to  have  arisen  in 
•one  night  in  the  year  285  b.  c,  while  at  the  same  moment 
the  earth  near  Kioto  sank,  and  Lake  Biwa  was  formed.  The 
last  eruption  of  Fuji  took  place  Nov.  34,  1707,  and  contin- 

ued until  Jan.  33,  1708.  It  stands  between  the  |>riivinces  of 
Surnga  and  Kai,  about  60  miles  W.  of  Tokio  and  the  same 
distance  from  Yokohama,  from  both  of  which  places  it  can 
be  seen  towering  above  the  intervening  mountains.  It  is  an 
a,lmost  perfect  cone,  13,365  feet  in  height,  rising  freely  from 
the  plain,  and  presenting  the  same  appearance  from  what- 

ever side  it  may  be  viewed.  Hence  its  name,  the  yama  or 
mountain  (in  Chinese  san  or  shan),  of  one  aspect  or  ayipear- 
ance,  fu-ji  being  the  Japanese  pronunciation  of  the  Chinese 
puh-urh,  not  two,  the  word  /liiig  (in  Japanese  kei),  meaning 
outlines  or  aspects,  feeing  understood.  The  only  deviation 
from  the  form  of  a  true  cone  is  a  hump  called  llo-yei-zan, 
•on  the  upper  slope  of  the  south  side  of  the  mountain,  ancl 
said  to  have  been  formed  on  the  occasion  of  the  last  eruiition. 
The  summit,  whicli  is  about  24  miles  in  circuit,  may  be 
reached  by  four  different  paths.  Fuji  is  one  of  the  saered 
mountains  of  Japan,  and  is  visited  annually  liy  about  20.000 
pilgrims.  It  forms  a  common  but  very  prominent  feature 
in  Japanese  decorative  art.  K.  Lilley. 

Fiilas :  See  Fellatas. 

Pnl'co. or  Foiilqiies (Anglicized Fulk)  de  NeniJly, fook- 
<l(>-n()'yee' :  one  of  the  greatest  pulpit  orators  of  the'Middle Ages, and  the  chief  preacher  of  the  fifth  crusade ;  flourisheil 
in  the  second  half  of  the  twelfth  century.  In  the  first  years 
•of  his  priestly  office  he  led  a  life  of  miserable  slackness,  if 
not  of  gross  vice,  but  in  seeking  to  supplement  his  imperfect 
ministerial  education  by  attending  the  lectures  of  Peter  the 
Chanter,  a  theologian  distinguished  for  his  piety,  Fulco's 
heart  was  touched,  and  he  tried  to  atone  for  his  past  life  by 
the  severest  asceticism.  In  a  coarse  cowl  and  girt  with 
leather  he  journeyed  as  a  preacher  of  repentance,  and  fear- 

lessly condemned  the  vices  of  learned  and  unlearned,  high 

and  low.  His  words  wrought  such  compunction  that  peojile 
scourged  themselves,  threw  themsidvcs  on  the  ground,  con- 

fessed their  sins,  and  declared  themselves  ready  to  reform 

their  lives  and  redress  the  wrongs  they  ha,d  done.  "  Many," 
says  Jacob  of  Vitry,  "inflamed  with  the  fire  of  love  and  in- 

cited by  his  example,  began  to  teach  and  to  preach,  and  to 

lead  not  a  few  to  repentance."  Such  a  man  was  endnently 
qualified  to  advance  the  interest  of  the  crusade  movement 
which  was  just  then  being  preached  by  Pope  Innocent  III. 
Peter  the  Chanter  had  been  looked  to  as  the  great  preacher 
of  the  fifth  crusade,  but  his  sudden  death  at  the  very  inau- 

guration of  the  movement  led  Innocent  to  .select  Fnleo.  and 
he  was  asked  not  only  to  preach  repentance,  but  to  request 
men  to  give  proof  of  penitence  by  hastening  to  the  land  of 
promise.  Fulco  prom]itly  complied  with  the  papal  commis- 

sion, and  of  all  "  orators  who  lilew  the  sacred  trumpet"  he was  the  most  successful.  He  did  imt,  however,  live  to  see 
the  results  of  the  crusade.  He  died  of  fever  at  Neuilly,  while 
the  crusaders  were  still  at  Venice,  in  1202.  See  Villehar- 

douin,  Hifitoire  de  la  f'onqui'te  dc  ('o)isi(inlimjple  (trans,  by 
T.  Smith,  London,  1829,  8vo) ;  Milman,  IliM.  Latin  Chris- 
tiaiiitij,  bk.  ix.,  ch.  vii. ;  Cox,  The  drusades  (New  York, 

1874).' 

Fiilda.  fool'daa :  tow'n  of  Germany  ;  in  the  electorate  of 
Hesse-Casscl,  on  railway  and  on  the  Eulila  ;  67  miles  by  rail 
N.  E.  of  Frankfoi't-on-the-Main  (see  map  of  German  Em- 

pire, ref.  5-E).  Its  cathedral,  built  in  the  style  of  St.  Peter's church  in  Rome,  is  a  beautiful  and  interesting  building. 
There  are  excellent  schools  and  considerable  manufactures. 

Fulda  was  the  capital  of  a  former  lu-incipality  of  the  same 
name.  It  was  the  site  of  a  famous  mediaeval  monastery  and 
abbev.  and  possessed  a  university  from  1734  to  1803.  Pop. 

(189(5)  13,125. 
Fulford,  fool'fMi-d,  Rt.  Rev.  Francis,  D.D.:  b.  at  Sid- 

mouth,  England,  June  3, 1803;  was  educated  at  Exeter  Col- 
lege, Oxford,  where  in  1824  he  received  a  fellowship.  He 

afterward  held  prominent  positions  in  the  Church  of  Eng- 
land, and  in  1850  lieeame  Lord-Bishop  of  Jlontreal  and  Met- 

ropolitan of  Canada.  D.  at  Montreal,  Sept.  9,  1868.  He  was 
an  accomplished  scholar,  an  eloquent  preacher,  and  pub- 

lished Sermons,  The  Progress  of  the  Reformation  in  Eng- 
land (London,  1841),  etc. 

Fulgreu'tiiis.  Fabius  Claudius  Gordianus,  Saint :  Bishop 
of  Kusiie  in  Numidia, "  the  Augustine  of  the  sixth  century  " ; 
b.  at  Telepte.  in  the  province  of  Byzacene,  in  Africa,  468 
A.  D. ;  was  intended  for  civil  life,  attaining  the  position  of 
fiscal  procurator  of  the  province,  but  became  disgusted  with 
the  world  and  retired  to  a  monastery  at  Byzacene.  and  later 

lived  at  Sicca  Vencna.  About  500"  he  visited  Rome.  On his  return  to  Africa  he  fouiuled  a  monastery,  and  became 
greatly  distinguished  for  learning  and  devotion.  In  508  he 
was  made  Bishop  of  Ruspe.  or  Ruspa',  and  became  one  of 
the  ablest  apologists  of  Catholic  Cbi'istianity.  The  Arian 
Vandals  predominating,  he  often  provoked  their  hostility, 
and  was  twice  banished  to  Sardinia.  In  523  a  favorable 

change  in  the  government  brought  about  a  recall  of  Fulgen- 
tins  and  all  other  expelled  bislio]is,  and  thenceforward  he 
enjoyed  the  possession  of  his  see  till  a.  d.  533,  when  he  died. 
He  was  renowned  for  piety,  learning,  and  every  virtue.  He 
is  commemorated  in  the  Church  of  Rome  on  Jan.  1.  His 

writings  are  mostly  against  Arianism  and  Pelagianism. 
His  most  iiufiortant  work  is  De  veritate  pra-destinationis  et 
gratia  Dei,  directed  against  the  Pelagianism  of  Faustus  of 

Rhegium.  Pulgentius  explained  "  the  system  of  Augustine 
with  consistency,  but  carefully  avoided  the  harsh  points  of 
the  Predestinariaii  view."  (Neander,  Ch.  Hist.,  ii..  6.50; 
Clark's  trans.,  iv.,  417  ff;  Shcdd,  History  of  Christian  Doc- 

trine, ii.,  104  ff;  cf.  Hagenbach.  Hist.  Doctr..  g  114.)  Yet 
even  Fulgentius  held  in  this  very  work  that  all  unbaptized 
children,  even  such  as  die  in  tlie  womb,  are  consigned  to 

damnation — "  (eternis  et  ignibus deputatus."  Wiggere,  Dar- 
sfellung  des  Semipelagianismus  (Hamburg.  1833),  ii.,  356. 
Editions  of  his  writings  :  Basel.  1556,  1566.  1587  ;  Antwerp, 
1574;  Cologne,  1618 ;  Lyons,  16.33,1652,1671;  best,  that  of 
Paris,  1684,  4to,  by  Saint-Desprez  ;  Venice.  1743.  foL,  and  in 
Migne,  Patrologia  Latina,  tome  Iviii.  See  also  Schroeckh, 
Kirchengeschichte,  xvii.,  xviii.,  108 ff. 

Revised  by  W.  S.  Perry. 

Fulgentius,  Fabius  Planciades  :  a  Latin  grammarian 
of  whose  life  nothing  certain  is  known.  He  is  supposed, 
from  his  writings,  to  liave  been  born  or  to  have  lived  in 
Africa  about  the  beginning  of  the  sixth  century  A.  D.  Un- 

der his  name  three  works   have   survived,  which,  though 
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wrilteii  in  a  slovoiily  ami  ilill'iist;  .stylo  and  full  of  iiiaocnira- cies,  slill  have  a  value  in  jircserviiig  certain  details  clsi^where 
omitted.  The  first  of  these  works  is  entilU'd  Mi/tlidlixjicim 
or  Mythologiarum  lihri  III.,  of  considerable  service  in  llic 
study  of  ancient  mythology,  but  full  of  strange  exi)lanat  ions. 
The  second  is  Expositio  IScniionuiii  Anli(jui>niiii.  or,  more 
correctly,  De  abstruain  Sarmonibun,  a  Ijrief  list  of  rare  or  ol)- 
soletc  expressions,  with  explanati(jns,  mo.st  of  wliich  have  no 

value.  The  third  is  De  Expu.-iitioni'  Vliyili<tii.(t:  ('(iidintmliie 
(contents,  subject-matter),  or  l)c  iilh(/nrin  Ubrorum  Viryilii, 

an  allegorical  explanation  of  Vergil's  ̂ ■Eiteid,  as  rejiresenting 
human  life.  Fulgcntius  appears  further,  from  some  expres- 

sions, to  have  been  a  Christian,  and  is  sometimes  confounded 
with  Pnlgeiitius,  Bishop  of  Ruspe,  whose  theological  writings 
are  extant.  Another  work  lias  come  down  in  i)art  which  is 

ascribed  liv  Teutl'cl  (in  his  Ifi.s/.  Horn.  Lit.)  to  this  ]<"ulgen- 
tius,  though  the  name  of  the  antlior  is  given  as  Fabius  ('lau- 
dius  Gordianus  Fulgent  ius,  and  he  is  generally  considered 
to  be  neither  the  grammarian  nor  the  bishop.  The  title  of 
the  work  was  Lilier  ahstpte  lifteriK  de  mtatibim  mundi  at 
hominis,  in  as  many  Ijooks  as  the  letters  of  the  alphabet, 
with  the  trivial  intent,  apparently,  of  enabling  him  t(j  (jmit 
in  each  book  one  letler.  Of  the  twenty-three,  only  foiirlcen 
have  been  preserved  ;^edited  by  J.  Ilommey  (Paris,  IGiKi). 
The  works  of  the  gramnuirian  Fulgentius  are  best  edited  in 
the  Auclores  Mijt/iiH/raphi  Lntini,  by  Van  Staveren  (Lcyden, 
1742).  See  Fiilge?itiiis  de  abstru.^is  Sermnnibus,  by  I)r.  L. 
Lersch  (Bonn,  1844) ;  Zink.  Der  Mytholog.  Fulyentiua  (WUrz- 
burg,  1867):  Jungniann,  in  RitxchVs  Act.  Soc.  P/iilol.  Lips., 
vol.  i.  (Leipzig,  1870).  Revised  by  M.  Warre.n. 

Ful'jf iirites  [from  Lat.  fn/rjiiri'lus.  perf.  partic.  of  ful- 
gtiri  re.  strike  with  lightning,  deriv.  of fulgur.  lightning,  de- 
riv.  of /V/(/fO.  lighten.  See  Fulminates]:  tubes  of  vitrified 
sand  found  in  sandl)anks  and  sandy  soils.  They  are  pro- 

duced by  the  intense  heat  of  electrical  discharges,  which 
fuses  the  sand  together. 

Fulhaiu,  fo'oram  :  a  western  suburb  of  London,  England ; 
situated  on  the  Thames  opposite  Putney  (see  map  of  Eng- 

land, ref.  13-.I).  It  contains  the  palace  of  the  Bishops  of 
London.     Pop.  (1891)  188,877. 

Fuller,  Andrew:  theologian;  b.  at  Wicken.  Cambridge- 
shire, England.  Feb.  .5,  1754;  became  the  Baptist  pastor  of 

Soham  in  1775,  and  in  1782  removed  to  Kettering;  bore  a 
prominent  part  in  the  propagation  of  Calvinistic  doctrines 
of  a  less  extreme  type  than  generally  prevailed  at  that  time 
in  his  denomination,  and  was  one  of  the  leaders  in  the  re- 
Tival  of  the  foreign  mi.ssion-work  among  the  English  Protes- 

tants. Author  of  27if  Gospel  Worthy  of  all  Acceptation 
(London,  1784);  Dialogues  and  Letters  (1806);  Calvinistic 
and  Socinian  System.'i  Compared  (1793);  The  Gospel  its 
own  Witness  (1800) ;  and  of  many  other  treatises.  His  com- 

plete Works  (8  vols.,  1834)  have  been  often  reprinted.  He  re- 
ceived the  honorary  degree  of  doctor  of  divinity  from  the  Col- 

lege of  Xew  Jersey  (1798)  and  also  from  Yale  College  (1805), 
but  he  never  used  it.  D.  at  Kettering,  Xorth  Hants,  May  7, 

1815.  Fuller's  writings  are  all  characterized  by  intense  devo- 
tion to  "  evangelical "  Christianity,  by  vigorous  common 

sense,  and  by  a  subtle  insight  into  men  and  things.  He  has 

been  stvled  "the  Franklin  of  theologv."  See  his  ii'fe  by John  Ryland  (London,  1816) ;  bv  T.  E.  Fuller  (1863) ;  and 
by  A.  G.  Fuller  (1882). 

Fuller,  George  :  figure  and  portrait  painter :  b.  in  Deer- 
field,  Mass.,  in  1822;  studied  in  Boston.  New  York,  London, 

and  on  the  Continent ;  associate  National  x\cademy,  New- 
York,  1857;  member  Society  of  American  Artists  1880.  He 

returned  to  the  U.  S.  in  I860'  from  his  studies  abroad  and  en- 
gaged in  farming  at  Deerfield.  He  did  not  exhibit  his  work 

again  until  1876,  when  he  showed  fourteen  canvases  in  Bos- 
ton. In  1879  he  exhilnted  in  New  York  his  liotnany  Girl 

and  And  She  was  a  Witch  ;  in  1880  the  Quadroon  and  Wini- 
fred Dysart ;  in  1882,  P.syche ;  in  1883,  Fedalma ;  in  1884. 

Arethusa;  and  besides  the  above  many  portraits.  He  died 
in  Boston,  Mar.  21, 1884.  Fuller  has  been  given  a  high  repu- 

tation by  some  writers  on  art.  Soon  after  his  death  a  me- 
morial exhibition  of  his  works  was  held  in  the  galleries  of 

the  Museum  of  Pine  Arts  in  Boston.  Most  of  his  pictures 
are  owned  in  Boston ;  the  study  for  the  Romany  Girl  is  in 
the  collection  of  T.  B.  Clarke,  New  York. 

William  A.  Coffin. 

Fuller,  Maroaret  :  See  Ossoli. 

Fuller,  Melville  Weston,  LL.  D.  :  jurist :  b.  in  Augusta, 
Me.,  Feb.  11,  1833;  graduated  at  Bowdoin  College  1853; 

stuilied  law  with  his  uncle,  George  M.  Weston,  at  Bangor, 
Me.,  and  attended  lectures  at  law  deparlinent  of  Harvard 
University;  commenced  practice  of  law  in  Augusta,  Mc, 
in  1855,  but;  devoted  himself  chiefly  to  editorial  duties  on  the 
Aye.  In  1856  he  was  president  of  the  common  council,  and 
also  city  solicitor,  but  resigned  both  offices  ami  removed  to 
Chicago,  III.,  where  in  1888  he  had  practiced  law  thirty-two 
years  with  great  honor  and  success,  lie  was  delegate  to  the 
State  constitutional  convention  1861,  and  to  (he  Democratic 
natiomd  conventions  of  1864,  1872,  1876,  1880;  member  of 

State  Legislature  1863.  He  is  an  old-school  Democrat,  and 
was  nominated  by  President  Cleveland  f(jr  chief  justice  of 
the  U.  S.  Supreme  Court  Apr.  30,  1888;  confirmed  July  20, 
and  took  the  oath  of  office  and  his  seat  Oct.  8. 

Fuller,  Thomas,  D.  D.  :  clergyman  and  author;  b.  at  Ald- 

w'incle,  England,  June,  1608;  graduated  B.  A.  at  (Queen's 
College,  Cambridge,  with  the  highest  honors  1625;  M.  A. 
1628;  entered  holy  orders  1630  as  perjietual  curate  of  St. 

Beiu'l's,  Cambridge;  became  prebendary  of  Sarum  1631; 
resigned  St.  Benet's  1633  and  became  rector  of  Broad  Wind- sor, Dorsetshire,  1634;  was  a  member  of  the  ccmvocation 
1640;  resigned  his  prebend  1641  and  settlwi  in  London; 
later  he  openly  esijoused  the  royal  side,  and  led  an  unsettled 

life  during  the  troublous  times  of  the  ('ommonwcallh  ;  was 
made  chaplain  to  Charles  II.  in  1660  and  was  created  D.  D. 

Author  of  Darid's  Ilainous  tiinne  (a  j)oem,  1631) ;  History 
of  the  Holy  IV'a/-(1639);  GoodTlioughtsinBad  Tfrnf «  ( 1 645 ; 
2d  "century"  of  the  same,  1646);  Good  Thoiiyhts  in  Worse 
Times  (1646) ;  Mixed  Contemplatioyis  in  Better  Times  (1660) ; 
I'i.Hgali-sight  of  Palestine  (1650);  Holy  and  Profane  State 
(1642);  (Jhurch  nistory  of  Britain  (1655);  Worthies  of  Eng- 

land (1662);  and  a  few  less  important  works.  His  writings 
are  remarkable  for  quaintness  of  style,  for  wit,  sagacity, 
learning,  and  moral  elevation;  and  the  Good  Thoughts, 
Worthies,  Churcli  Llistory,  and  Holy  and  Profane  State  are 
English  classics.  D.  in  Lcmdon,  Aug.  15,  1661.  The  best 
biography  is  by  J.  E.  Bailey  (London,  1874). 

Revised  by  S.  M.  Jackson. 

Fuller's  Earth :  a  greenish-white  oolitic  clay,  chiefly 
found  in  Bedfordshire.  Kent,  and  Surrey  in  England,  anl 

at  many  points  on  the  Continent.  From  one-fourth  to  one- 
fifth  of  the  mass  is  alumina,  the  rest  chiefly  silica  and  water, 
with  sonu-  lime  and  other  ingredients.  It  was  formerly 
much  used  by  cloth-dressers  for  cleansing  the  oil  from 
woolen  fabrics.  Though  in  part  superseded  by  soap,  it  is 
still  used  to  a  considerable  extent  by  European  manufac- 

turers because  it  is  much  cheaper  than  soap,  and  if  of 
good  quality  is  scarcely  less  effective.  Cimolian  earth  and 
various  argillaceous  substances  share  this  detergent  projj- 

erty.  The  annual  consumption  of  fuller's  earth  in  Great Britain  is  said  to  have  amounted  at  one  time  to  6,000 
tons. 

Fullerton,  Lady  GEOROLiNA  Charlotte  (Gower) :  Eng- 
lish author;  daughter  of  Lord  Granville  Leveson  Gower;  b. 

at  Tixall  Hall,  Staffordshire,  Sept.  23,  1812.  She  was  mar- 
ried to  an  Irish  gentleman,  Alexander  George  Fullerton,  in 

1833,  and  in  1846  followed  her  husband  into  the  Roman 
Catholic  Church.  She  was  distinguished  for  her  works  of 
benevolence  and  philanthropy,  and  her  books,  some  thirty  in 
number,  and  including  several  novels,  are  of  a  strongly  re- 

ligious and  Catholic  temper.  Among  them  are  Constance 

Sherwood  (1865);  3Irs.  Gerald's  mtce  (1869);  The  Gold 
Digger  and  other  Verses  (1871);  besides  numerous  lives  of 
saints,  memoirs  of  Catholic  worthies,  and  translations  from 
the  French  and  the  Italian.  See  The  Life  of  Lady  Geor- 
yiana  Fullerton,  translated  from  the  French  of  Madame 
Augustus  Craven  bv  Rev.  Henry  James  Coleridge  (London, 

1888).    D.  Jan.  19,  i885.  "  H.  A.  Beers. 
Fulling:  [deriv.  of  full,  whiten  <  JI.  Eng.  fullen,  from  0. 

Fr.  fouler  (but  prob.  under  influeuce  of  fuller  <  O.  Eng. 
fullere.  from  Lat.  fullo,  fuller)  <  Low  Lat.  fullare,  full,  de- 

riv. of  fullo,  fuller] :  an  operation  by  which  faljrics  made  of 
carded  wool  are  shrunk,  thickened,  and  partiidly  felted. 
The  woven  goods  are  scoured  and  boiled  (to  remove  knots 
and  lumps),  then  soaped  very  thoroughly,  ami  finally  either 
beaten  in  tlie  fulling-stocks  or  passed  tlirough  great  rollers. 
This  o|ieration  is  much  like  the  previous  scouring,  except 

that  fuller's  earth,  hog's  dung,  and  urine  are  used  in  the 
sc'ouring,  while  soap  and  hot  steam  are  used  in  the  fulling 
proper.  The  fulling  process  lasts  from  forty-eight  to  sixty- 
five  hours.  When  complete,  the  threads  of  the  cloth  are 
scarcely  pcrcejitible,  the  tendency  to  unravel  is  overcome, 
and  the  cloth  shrinks  often  nearly  one-fourth  in  length  and 
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sometimes  iilHuil  (iiiL'-huIf  in  bruadtli.  The  sliritikugc  is 
much  k'ss  when  dyed  wool  has  been  used. 

Fulmar,  ful'inirar:  any  one  of  several  sea-birds  of  the 
genus  Fulmarus,  web-footed  birds  that  feed  u|ion  fish,  dead 
whales,  cirripeds,  raollusjis,  etc.  The  best  known  is  the  Ful- 

marus fflacialix,  fulmar  or  fulmar  petrel  of  tlie  Nortli  Atlan- 
tic. This  bird  is  much  sought  for  by  tlie  fowlers  upon  the 

cliffs  of  St.  Kilda,  who  gather  its  eggs  (which  are  liiglily 
prized),  its  feathers  and  down,  and  tiie  lisli-oil  in  its  stom- 

ach, which  is  commercially  valual)le.  Anolher  species  is 
the  Fulmnrus  giganteus  of  the  Pacific,  a  bird  as  large  as  a 
goose.     See  Petrel. 

Fulminates  [dcriv.  oi  fuhnin-,  corapoumlingform  aiful- 
minic  arid,  i.  e.  explosive  acid,  fuhmnic  being  deriv.  of  Lat. 

fitlmen,  *fulgmen.  lightning,  deriv.  of  fidgco,  lighten.  See 
Fulgurites]  :  salts  of  fulrainic  acid,  which  is  not  known  in 
the  free  state.  It  forms  salts  with  a  great  number  of  bases, 
but  only  a  few  of  them  are  of  importance. 

Fulminating  mercury  is  higlily  explosive,  and  its  action  is 
so  sudden  that  it  may  be  said  to  detonate.  It  explodes  wlien 

heated  to  186°  C.  or  if  exposed  to  a  strong  blow,  and  its 
force  is  somewhat  greater  than  that  of  gunpowder ;  Init,  while 
it  is  more  violent,  its  sphere  of  action  is  very  limited.  It  is 
therefore  of  no  practical  value  as  an  explosive  agent  in  blast- 

ing or  gunnery,  but  the  readiness  with  which  it  may  be  fired 
makes  it  of  great  importance  as  a  means  of  causing  the  ex- 

plosion of  other  substances.  In  percussion-caps,  primers, 
and  friction-primers  fulminating  mercui'y  is  rarely  used 
pure,  but  is  mixed  with  saltpeter,  mealed  powder,  or  other 
bodies.    See  Explosives. 

Fulton  :  city  and  railway  center  ;  Whiteside  co.,  111.  (for 
location  of  county,  see  map  of  Illinois,  ref.  3-1)) ;  on  the 
Mississippi  river,  and  on  the  Chicago  and  Northwestern 
Railway;  135  miles  W.  of  Chicago.  It  is  the  southern  ter- 

minus of  a  line  of  steamers  which,  during  the  season,  bring 
down  millions  of  bushels  of  grain  from  Wisconsin,  Minne- 

sota, and  Northwestern  Illinois,  and  on  their  return  trip 
take  up  great  quantities  of  merchandise,  agricultural  imple- 

ments, etc.  Fulton  has  a  large  elevator,  pipe-factories,  a 
stoneware-factory,  and  carriage-factories,  and  its  lumber  in- 

terests are  very  important.  The  Northern  Illinois  College 
is  situated  here.     Pop.  (1880)  1,733;  (1890)  2,0!)!). 

Fulton:  town;  Fulton  co.,  Ky.  (for  location  of  county, 
see  map  of  Kentucky,  ref.  5-B) ;  junction  of  the  Illinois 
Central  and  the  Newport  News  and  Mississippi  Valley  Ridl- 
roads ;  in  a  fine  agricultural  region.  It  has  two  colleges,  a 
foundry,  spoke-factories,  planing-mills,  and  manufactures  of 
wagons,  tobacco,  flour,  lumlier,  etc.  Cotton-ginning  and 
wool-carding  are  also  carried  on.  Pop.  (1880)  826;  (1890) 
1,818;  (1893)  estimated,  2,500.      Editor  of  "  Fultonian." 
Fulton :  city ;  capital  of  Callawity  co.,  Mo.  (for  location 

of  county,  see  map  of  Missouri,  ref.  4-II) ;  on  the  Chicago 
and  Alton  Railroad  ;  25  miles  N.  E.  of  Jefferson  City  and  25 
miles  S.  of  Mexico.  It  has  6  cliurches,  fine  public  schools, 
and  many  other  educational  and  benevolent  institutions, 
among  them  a  Presbyterian  college,  2  scliools  for  females, 
a  State  orphan  school  for  girls  (Christian),  and  the  State 
asylums  for  deaf-mutes  and  for  the  insane.  Coal  and  fire- 

clay are  in  aljundance,  and  the  city  has  a  fine  pottery  and 
an  excellent  system  of  water-woi'ks  supplied  from  sources 
900  feet  below  the  surface.  Principal  business,  farming  and 
stock-raising.  Pop.  (1880)  2,409;  (1890)  4,314;  (1893)  esti- 

mated, 5,000.  Editor  of  "  Gazette." 
Fulton :  village ;  Oswego  co.,  N.  Y.  (for  location  of  coun- 

ty, see  map  of  New  York,  ref.  3-G) ;  on  Oswego  river  and 
Oswego  Canal  and  the  N.  Y.  Cent,  and  Iludsonli.  Railroad; 
24  miles  N.  of  Syracuse  and  12  miles  S.  of  Oswego.  It  has 
8  churclies,  an  academy,  ample  water-power,  5  flour-mills, 
2  buckwheat-mills,  2  edge-tool  works,  3  paper-mills,  3  pulp- 
mills,  a  large  manufactory  of  firearms,  a  woolen-mill,  and 
manufactures  of  paper-mill  maehincrv,  pulleys,  cider-mills, 
etc.  It  is  an  important  cheese-market.  Pop.  (1880)  3,941 ; 
(1890)  4,214 ;  (1893)  estimated,  5,000. 

Editor  of  "  Patriot  and  Gazette." 
Fulton,  Robert  ;  inventor ;  b.  at  Little  Britain,  Ijancas- 

ter  CO.,  Pa.,  in  1765,  of  Scotch-Irish  stock;  went  to  Phila- 
dclpliia  when  seventeen  years  old,  and  practiced  the  art  of 
miniature-painting  there  and  in  New  \  ork  with  such  pecu- 

niary success  that  he  was  soon  able  to  purchase  a  farm  for 

his  mother's  support,  whereupon  he  went  to  London  and 
became  a  pupil  of  West ;  and  throughout  life  he  retained 
his  early  fondness  for  art,  in  which  he  from  time  to  time 

made  attempts  which  indicate  very  consideralile  power  and 
capacity  as  an  artist.  In  Great  Britain  lie  met  with  the 
Duke  of  Bridgewater,  tli(!  fallier  of  the  British  canal  sys- 

tem; with  Lord  Stanliope,  an  enthusiastic  mechanician; 
and  with  Watt,  the  inv<>nlor  of  the  steam-engine;  and  bv 
their  direct  or  indirect  influence  his  attention  was  lurnei 
strongly  to  mechanical  invention,  liis  true  fieM  of  labor. 
Ilis  machines  for  marlile-siiwing,  rope-making,  flax-spin- 

ning, and  removing  eartli  from  excavations  so<;n  after  ap- 
peared. His  Treatise  on  the  Improvement  of  Canal  Xavi- 

gation  (1796)  and  a  series  of  essays  on  canals  were  followed 
by  a  British  patent  for  canal  improvements,  consisting 
chiefly  in  the  substitution  of  inclined  planes  for  locks.  He 
resided  in  Paris  1797-1806,  and  tlicre  brouglit  forward  a 
submarine  torpedo-boat  for  maritime  defense,  whicli  was 
successively  rejected  by  tlie  French,  tlie  British  (1S05),  and 

the  U.  S.  Government's  (1810).  In  1803  lie  undertook  the construction  of  a  steamlioat  on  the  Seine,  having  in  1793 
addressed  a  letter  upon  the  subject  to  Lord  Stanhope,  him- 

self an  experimenter  in  steam-navigation.  Fulton  (in  1803), 
in  company  with  Henry  Bell,  the  first  successful  Britisli 

steam-navigator,  visited  the  Clyde,  where  Symington's  Char- 
lotte Douglas,  a  steam  canal  tow-boat,  was  then  plying.  But 

Fulton's  Seine  experiment  was  but  jiartly  successful.  Aided, 
however,  by  Chancellor  Livingston,  then  U.  S.  minister  in 
France,  he  purchased  (1806)  a  Boulton  and  Watt  engine  and 
shipped  it  to  New  York,  where,  after  careful  study  of  the 
defects  and  merits  of  previous  attempts  in  the  same  direc- 

tion, he  built  and  launched  (in  1807)  the  Clermont,  his  first 
successful  steamboat,  which,  however,  attained  a  speed  of 
only  5  miles  an  hour  when  going  up  the  North  river.  His 
first  U  S.  patents  (1809  and  1811)  covered  only  some  points 
regarding  the  attachment  of  the  paddle-wheels  to  the  axle 
of  the  crank,  and  throughout  life  Pulton  was  involved  in 
lawsuits  with  parties  infringing  upon  his  claims.  He  con- 

structed many  steamboats,  ferryboats,  etc.,  among  the  most 

remarkable  of  which  was  the  U.  S.  steamer  "  Demologos," 
afterward  called  Fulton  the  First  (built  1814-15),  the  first 
war-steamer  ever  constructed.  She  never  attained  much 
speed,  and  in  1839  was  blown  up  by  accident.  Pulton  died 

in  New  York,  Feb.  24,  1815.  See  "Colden's  Life  of  Fulton 
(1817);  Preble's  History  of  Steam  yavigatioii  (WS'd);  and 
Knox's  Fulton  and  Steam  Navigation  (1886). 

FultouYille:  village;  Montgomery  co..  N.  Y.  (for  location 
of  county,  see  map  of  New  York,  ref.  4-1) ;  on  the  Erie  Canal 
and  Jlohawk  river,  and  on  the  West  Shore  Railroad ;  44 
miles  W.  of  Albany;  in  a  rich  farming  district;  connected 
with  Fonda,  the  county-seat,  and  the  Central  Railway  depot 
by  an  iron  bridge  costing  $50,000.  It  has  three  churches,  a 
union  free  school,  a  public  library,  a  silk-mill,  broom-factory, 
foundrv,  steam  lumber-mill,  steam  flour-mill,  and  grain  ele- 

vator. ■  Pop.  (1880)  881 ;  (1890)  1.122. 
Editor  of  "  Montgomery  County  Republican." 

Ful'via  :  a  Roman  lady  ;  daughter  of  JI.  Fulvius  Bamba- 
lio  ;  was  the  wife  of  P.  Clodius,  by  whom  she  had  a  daughter, 
Clodia,  afterward  wife  of  Augustus.  After  the  murder  of 
Clodius,  she  married  C.  Scribonius  Curio,  and  her  third  hus- 

band was  Mark  Antony,  whom  she  loved  sincerely,  and  for 
whose  sake  she  abandoned  the  dissolute  haliits  of  her  earlier 

life,  entering  heartily  into  his  ambitious  jilans.  and  behav- 
ing with  great  cruelty  to  his  enemies.  When  her  husband 

was  dallying  with  Cleopatra  she  created  an  insurrection  for 
the  purpose  of  recalling  him,  but  was  driven  from  Italy.  At 
Athens  she  met  her  husliand,  who  treated  her  with  great 
harshness,  whereupon  she  retired  to  Sicyon,  and  soon  after 
died  of  chagrin  (b.  c.  40).  The  triumvirs  were  then  recon- 

ciled, and  Antony  married  Octavia,  sister  of  Augustus. 
Pulvia  left  two  sons  by  Antony. 

Fumigation  [deriv.  of  fumigate,  from  Lat.  fumiga're, 
fumiga'tum,  fumigate  ;  fn'mus,  smoke-l-rtijp/v'-i- drive] :  the application  of  smoke,  gases,  or  vapors  for  various  purposes, 
as  to  produce  or  destroy  odors ;  to  bleach  in  certain  manu- 

facturing processes — to  destroy  infection ;  to  act  as  a  local 
application  in  diseases  of  the  air-iiassages,  and  to  form  a 
part  of  the  ritual  in  certain  religious  ceremonies.  For  the 
use  of  fumigation  by  sulphurous  acid  or  chlorine,  see  Disin- 

fection. The  fumes  of  burning  sulphur  are  employed  for 
bleaching  straw.  For  medicinal  jiurposes  the  fumes  of 
stramonium,  tobacco,  nascent  muriate  of  ammonia,  oxide 
of  mercury,  and  of  various  gum  resins  are  sometimes  em- 

ployed. J.  S.  Billings. 

Fu'mitory  [altered  by  analogy  with  words  ending  in  -org 
from  M.  Eng.  fumetere,  from  0.  Fr.  fume-terre,  from  Low 
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Lat.  famus-terra' ;  fiwius,  amoke  +  terrip,  of  the  frround, 
^en.  o{  terra,  ground]:  Um  Fumaria  ojficiiuilis:  a  wwd  of 
Europe,  now  naturalized  in  tlio  U.  S. ;  liclonfriufr  to  the 
family  FunHiriitccip.  It  is  ii  rather  handsoiue  herb,  with  a 
strong,  disagreeable  taste.  Its  sap  abounds  in  saline  matter 
and  a  principle  called  fuinarin.  Fumarie  acid  is  also  re- 

ported to  be  found.  This  herb  is  in  parts  of  Europe  valued 
us  a  tonic,  diaphoretic,  and  aperient,  and  is  csteenu'd  for 
the  treatment  of  skin  diseases.  The  climbing  fumitory  of 
the  U.  S.,  called  also  mountain-fringe,  is  a  delicate  bien- 

nial, the  Adliniiia  cirniaa  of  the  same  family,  which  is  very 
tine  in  cultivaliun  when  trained  in  a  shady  place  upon  lat- 

ticework. Kevised  by  Ch.^kles  E.  Hkssey. 

Fiiiichiil,  foon-shaal'  [INjrtug.,  liter,  (place)  of  fennel,  de- 
riv.  of  funcho.  feiniel  <  Lid.  fcHtculum,  whence  Eng.  fen- 

nel] :  the  capital  of  the  islanil  of  Madeira :  situated  on  its 

southern  coast;  lat.  32"  ;i7'  N.,  Ion.  16"  54-5'  W.  It  is  a 
handsome  place,  with  a  good  harbor,  and  the  center  of  the 
wine-traile  of  tlie  island,  and  is  a  bishop's  see.  The  clitnate 
is  salubrious,  and  the  place  has  a  hospital  for  consumptives. 
Pop.  20.000. 

Fiiiick,  foonk,  or  Fiinc'ciiis,  John  Nicholas:  Latin 
scholar;  b.  at  Marburg,  .Mar.  2i»,  1693;  appointed  in  1730 
Professor  of  Elociuence  .'ind  librarian  in  the  academy  at 
Rinteln,  at  which  |ilacc  lie  died  Dec.  17,  1777.  His  chief 
■contribution  to  classical  learning  is  a  history  of  the  Latin 
language,  which  he  divides  into  periods  corresponding  to  the 

■diflferent  periods  of  man's  life,  to  each  of  which  a  separate treatise  is  devoted.  The  titles  and  dates  of  publication  are 
De  Origine  Ln/hiif  liiii/iut'  trnctatus  (fiiessen,  1720;  2il  ed. 

Marburg,  173."));  De  Piieritia  Latinw  Ungim  (Mai-burg, 
1720);  De  Adoleitrentia  ling.  Lnliiup.  {ib.,  1723);  Di-  VIriU. 
^tate  ling.  Lafime,  in  2  parts  {ib.,  1727-30);  ilc  immi- 
iienti  lingucB  Latinm  Senedute.  {ib.,  1736);  De  Vegcta  ling. 
Lat.  Senedute  {ib.,  1744) ;  De  inedia  et  decn-pifn  ling. 
Lat.  Senedute  (Ijemgo,  17.i0).  Besides  these,  Funck  pub- 

lished the  fragments  of  the  Laws  of  the  XII.  Tables  (Rin- 
teln, 1744).  a  voliune  of  academic  dissertations,  and  several 

minor  works.  II.  Drisler. 

Function  [from  O.  Fr.  function  >  Fr.  fondion  <  Lat. 
funetw.  performance,  execution,  deriv.  of  fungi,  functus 
sum,  perform]:  in  mathematics,  a  quantity  which  is  con- 

ceived to  depend  upon,  or  be  produced  by,  some  other  quan- 
tity to  which  values  can  be  assigned  at  pleasure.  The  latter 

quantity  is  called  an  independent  variable.  We  then  con- 
ceive tliat  for  every  value  we  choose  to  assign  to  the  inde- 

pendent variable  a  certain  value  of  the  function  will  result. 
A  simple  illustration  is  afforded  by  the  relation  between  the 
time  required  for  a  train  to  pass  over  a  certain  distance  and 
the  velocity  of  the  train.  The  distance  from  New  York  to 

Washington  being  22.5  miles,  a  ti-ain  running  at  a  mean 
speed  of  45  miles  per  hour  will  make  the  dist.ance  in  five 
hours;  at  a  speed  of  37*  miles  an  hour,  it  will  make  it  in  six 
hours.  If  we  assign  any  value  we  please  to  the  speed,  we 
can  compute  a  corresponding  value  of  the  time  by  simple 
division.  The  mathematician  woidd  then  say  that  the  time, 
is  a  function  of  the  speed.  Conversely,  we  may  say  that  the 

speed  is  a  function  of  the  time;  that' is,  assign  any  time  we please  as  that  within  which  the  train  is  required  to  run,  and 
we  can  compute  a  corresponding  speed  at  which  the  train 
must  run. 

In  mathematics  a  function  is  commonly  expressed  as 
■equal  to  a  certain  algeliraic  expression  containing  an  inde- 

pendent variable.  It  is  then  called  an  explicit  function.  It 
follows  from  this  that  there  may  be  as  many  kinds  of  ex- 

plicit functions  as  we  can  form  algebraic  expressions,  and 
they  are  therefore  classified  according  to  the  nature  of  the 
expression  which  represents  them.  Entire  functions  are  so 
called  because  they  are  of  the  nature  of  an  integer,  or  en- 

tire number.  They  are  those  the  formation  of  which  in- 
volves no  operation  except  addition,  subtraction,  and  mul- 

tiplication. Thus  a.r.  +  by  is  an  entire  function  of  the 
quantities  which  enter  into  it.  So  also  is  a  +  bx  +  cx^  + 
dx^  +  etc.  This  expression  is  called  an  entire  function  of 
a;,  because  it  maybe  formed  by  multiplying  x  by  itself,  thus 
forming  its  powers;  then  multiplying  these  powers  by  the 
factors  a,  b,  c,  d,  etc.,  and  then  aiiding  them,  thus  I'equiring 
no  operations  cxcejit  those  we  have  named. 

A  rational  fuiu'tion  is  one  which  involves  only  the  opera- 
tions of  addition,  subtraction,  multiplication,  and  division 

upon  the  quantities  which  enter  into  it.     Such  a  function  is ax  +  by 
mx  +  ny 

An  irrational  function  is  one  which  requires  the  extrac- 
tion of  a  rcKit  and  which  can  not  lie  repi'cscuted  by  a  ra- 

tional cpiantity.  Thus  tlie  cube  root  of  a'  is  not  irrational, 
because  it  is  equal  to  u  simply;  but  the  cube  root  of  a'  is 
irrational. 

The  three  classes  of  functions  just  defined  are  sometimes 

called  algebraic,  and  all  othei-s  transcendental. 
An  inipli<-it  function  is  one  whicli  is  ex[)ressed  as  (he  un- 

known (juantity  or  root  of  an  equation.  Such  a  root  depends 
for  its  value  upon  the  coefficients  of  the  unknown  quantity, 
and  is  therefore  considered  as  a  function  of  those  coedi- 
cients.  If  the  equation  by  which  tlie  roots  an^  defined  does 
not  exceed  the  fourth  degree,  the  root  may  be  represented 
as  an  irrational  function  of  the  coefficients  (see  Equation)  ; 
but  if  the  e(|uation  is  general  in  its  form,  and  is  of  the  fiftli 
or  any  higher  degree,  no  sucii  representation  is  possible. 

S.  Newco.mii. 
Function  (mental):  See  Psvchology. 
Fundamental  Bass:  in  music,  the  lowest  term  of  a 

chord  when  that  chord  is  in  its  original  or  natural  form — 
the  root  or  tonic  as  contradistinguished  f roiril  the  bass  of 

inverted  chorils.  * 
FundauK^ntal  Chord  :  (1)  a  chord  in  its  original  or  nor- 

mal form,  not  inverted  ;  (2)  a  chord  not  accidental,  anoma- 
lous, derived,  etc.,  but  essential  and  indispensable  ;  as,  e.  g., 

the  major  and  minor  triads  and  the  chord  of  the  seventh. 
Fundamentals,  or  Fundamental  Articles  of  Faith 

[fundamental  is  from  Low  Lat.  fundamenta'lis,  pertaining 
to  a  foundation,  concerning  the  foundation ;  deriv.  of  fun- 

damen  turn,  foundation  ;  deriv.  oi  fund  a' re,  found  ;  deriv.  of 
fundus,  bottom] :  those  doctrines  which  lie  at  the  basis  of  a 
system  or  are  involved  in  the  right  of  a  system  to  exist^ — its 
foundation.  It  is  a  relative  term,  and  when  a  doctrine  is  as- 

serted to  be  fundamental  a  necessary  question  always  is.  To 
u'/iat  ?  It  is  also  expressive  of  degrees  of  necessity,  and  allows 
of  the  question  In  what  respect  ■?  It  is  therefore  never  a  ile- 
fining  word  till  it  has  been  defined.  There  may  be  a.  iicrfect 
agreement  on  the  general  sense  of  the  word,  and  a  total  diver- 

sity as  to  the  propriety  of  its  application.  Fundamentals  are 
more  or  less  generic  as  that  to  which  they  are  related  has  more 
or  less  of  the  generic  in  it.  If  a  doctrine  be  conceded  to  be 
fundamental  to  Christianity,  it  must  be  held  by  every  one 
entitled  to  the  name  of  Christian.  But  each  Christian  body 
has  doctrines  fundamental  to  its  system  which  are  not  held 
by  the  entire  Christian  Church.  Fundamentals  have  been 
divided  into — (1)  primary,  or  those  doctrines  the  explicit 
knowledge  of  which  is  necessary  to  salvation  ;  and  (2)  sec- 

ondary, or  those  doctrines  which  are  implied  in  the  primary, 

and  tlie  denial  of  which'logically  involves  the  denial  of  the 
primary  fundamentals.  They  have  also  been  divided  into 
(1)  constituent  and  (2)  conservative,  or  those  doctrines  which 
enter  into  a  system  as  constituent  parts  in  the  sense  that 
the  system  can  not  be  stated  without  exjilicitly  stating  them, 
and  those  doctrines  which  are  only  logically  involved  in  a 
system,  in  the  sense  that  the  denial  of  them  logically  in- 

volves the  denial  of  the  system  in  some  of  its  constituent 
parts.  They  have  still  further  been  divided  into  (1)  forma- 

tive and  (3)  distinctive,  or  those  doctrines  which  so  lie  at 
the  basis  of  the  system  as  that  the  system  is  but  the  unfold- 

ing of  their  contents,  and  those  which  differentiate  and  dis- 
criminate a  system  from  some  other  system  or  from  all 

other  systems.  These  distinctions  obviously  cover  largely 
the  same  ground.  Involuntary  ignorance  of  the  secondary 
fundamentals  does  not  remove  the  foundation  of  salvation, 
but  denial  of  them  does.  And  in  like  manner  ignorance 
or  neglect  of  the  conservative  or  distinctive  fundamentals 
does  not  invalidate  a  system,  but  denial  of  them  does. 
The  doctrine  of  fundamentals  has  been  most  agitated  in  the 
efforts  to  unite  the  Lutherans  and  the  Reformed  ;  but  it  nec- 

essarily forms  a  part  of  aU  controversy  between  parties  in 
all  communions.  Kevised  by  B.  B.  Warfield. 

Funds  and  Fundinar  [fund  is  from  0.  Fr.  fond,  bottom, 

foundation,  capital  >  Fr. /onrf  <  hat.  fundus.  Un-  *fudmis< 
Indo-Eur.  btiudlinos  >  Sanskr.  budhna  :  Gr.  TvBfi-hv :  Ir.  bonn, 
sole  of  foot  :  Teuton,  budma  >  Germ.  Boden,  floor  :  Eng. 
bottom]  :  money  or  other  form  of  wealth  accumulated  and 
devoted  to.  or  available  for,  some  special  jiurpose  or  enter- 
jirise.  In  Great  Britain  the  securities  issued  for  the  national 
debt  are  known  as  the  public  funds,  or  simply  as  the  funds. 
The  [u-ocess  of  funding  a  debt  consists  in  dividing  it  into 
parts  or  shares  (bonds)  with  stated  times  of  payment  of  in- 

terest and  jn-incipal,  the  latter  usually  at  a  remote  date.  The 
substitution  of  bonds  of  lower  rate  for  those  of  higher  rate 
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is  often  fulled  refiinili/iff  ;  provision,  maile  by  aKreonient, 
from  yi'iir  to  yesir  for  the  payment  of  the  priiii:ipal  is  known 
as  a  sinkinj;  fund.  Funded  debt  is  opposed  to  Jloaling  debt, 
which  consists  of  notes  and  overdue  liills;  and  to  current 

deb(,  which  consists  of  bills  and  other  adverse  balances  al- 
ready intuirred  but  not  yet  overduei  See  Finance  and  Debt, 

Public.  A.  T.  Hadley. 

Fiiiiily,  Bay  of  [earlier  Fiiiidy  Bay,  from  Fr.  fond  ilf  la 

haii\  hei'iil  of  the  bay]:  an  arm  of  tlie  Allanlic  extending N.  E.  between  New  Brunswick  on  tlie  N.  \V.  and  Nova 
Scotia  on  the  S.  E.  Its  northeast  extremity  divides  into 

two  parts — Chifjnecto  Channel,  the  norlJiwi-sternmost.  itself 
dividing  into  Shepody  Bay  and  the  Cumberland  Basin,  the 
latter  reaching  to  within  18  miles  of  Northumberland  Strait : 
the  northeast  arm  of  the  bay  is  eoinposed  of  Minas  Channel 
and  Basin  and  Cobequid  Bay,  Spring  tides,  in  parts  of  the 
Bay  of  Fundy,  have  been  known  to  rise  over  70  feet,  and 
come  pouring  in  like  an  immense  hnre.  The  funnel-shaped 
and  rapidly  narrowing  entrance  to  the  bay  enables  a  dispro- 
]iortionately  long  tidal  wave  to  enter,  and  as  it  becomes  nar- 

rower and  shallower  the  height  is  necessarily  increased. 
The  remarkable  tidal  peculiarities  render  navigation  dan- 

gerous except  to  those  who  are  familiar  with  it.  The  fisher- 
ies are  of  great  importance.  See  Baie  Verte  Canal,  in  the 

article  Ship-railways. 

Fu'iien,  or  Fiihnen  (Dan.  Ei/eti) :  next  to  Seeland,  the 
largest  of  the  Danish  islands :  separateil  from  Seeland  by 
the  Great  Belt  and  from  Jutland  by  the  Little  Belt.  Area, 
1,123  sq.  miles.  It  is  low,  but  hilly,  partly  covered  with 
forests,  and  very  fertile.  The  principal  towns  are  Odcnse, 
Svendborg,  and  Nyborg.     Pop.  206,.528. 

Pu'neral,  Funeral  Rites  [Lat.  fiinus,  funeris,  a  dead 
body] :  The  disposal  of  the  bodies  of  the  departed  has  in 
all  ages  and  in  nearly  all  countries  excited  a  profound  inter- 

est in  the  living.  The  two  principal  modes  which  are  and 
have  been  observed  are  hurial  in  the  eartli  or  sea,  and  cre- 

mation, incineration  or  burning.  (See  Cremation.)  Burial 
has  been  practiced  from  remote  prehistoric  times,  as  is 
shown  not  only  by  the  most  ancient  existing  records,  but  by 
the  examination  of  cairns  and  sepulchral  mounds  in  many 
countries.  Burials  are  either  in  graves,  in  which  the  body 
(usually  either  inclosed  in  a  coffin  or  cist,  or  among  ruder 
peoples  simply  wrapped  in  grave-clothes)  is  covered  directly 
witli  the  earth,  or  it  is  placed  in  a  subterraneous  chamber 
called  a  vault,  tomb,  or  sepuleher.  The  embalming  of  dead 
bodies  (see  EsiBALMixn  and  JIummy)  is  a  process  anciently 
very  prevalent  in  Egypt  and  some  other  countries  jirejiara- 
tory  to  burial.  Burial  in  the  sea  takes  place  from  ships 
which  are  too  far  from  the  land  to  permit  interment  to  take 
place.  The  body,  placed  in  a  suitable  canvas  sack,  is  (very 
commonly  after  the  reading  of  tlie  short  and  impressive 
burial-service  of  the  Anglican  Church)  committed  to  the 
sea,  shot  or  other  suitable  weights  being  attached  to  the 
feet.  Burial  in  the  earth  is  usually  accompanied  by  cere- 

monies ijrompted  at  once  by  affection  and  by  the  religious 
faith  and  sentiments  of  the  friends  of  the  deceased.  Masses 
and  requiems  are  prescribed  in  the  rituals  of  .some  Christian 
churches ;  eulogies,  elaborate  oraisons  funebres,  or  formal 
sermons  are  pronounced  at  or  soon  after  the  funerals  of  dis- 

tinguished persons  ;  but  more  conniionly  in  Protestant  com- 
nninities  a  simple  liturgical  service,  or  a  still  less  formal 
scriptural  reading,  followed  by  a  few  wonls  of  sympathy 
and  religious  counsel,  with  a  prayer  for  the  living  friends, 
completes  the  service.  Music  is  not  universal  at  funerals  ; 
when  used  it  is  either  in  a  minor  key  and  expressive  of 
grief,  or  of  a  kind  intended  to  inspii-e  hope  and  religious 
faith.  A  simple  bier,  or,  in  the  case  of  public  characters  of 
distinction,  a  more  or  less  imposing  catafalque  or  hearse,  is 
employed  for  the  support  of  the  coffin  ;  and  funeral  cars  (also 
called  hearses)  are  almost  uniformly  employed  in  carrying 
the  dead  to  the  grave.  The  custom  of  having  hired  moui-n- 
ers  to  bewail  the  dead  is  at  present  prevalent  cliiefiy  in  the 
East.  The  hearse,  in  strict  language,  is  Ihe  candle-frame 
used  in  Roman  Catholic  services  for  the  support  of  burning 
tapers.  The  dead  are  almost  always  buried  in  the  supine 
position,  very  commonly  with  the  head  toward  the  E. — a 
eustnra  which  may  have  a  religious  significance,  but  which 
provaileil  to  some  extent  among  the  aborigines  of  North 
America.  Some  of  these  peoples,  however,  like  the  Kaffirs, 
buried  the  dead  in  a  sitting  posture — a  custom  which  was 
once  common  in  the  south  of  Britain,  as  is  shown  by  the  ex- 

amination of  sepulchral  mounds  referred  somewhat  doubt- 
fully to  a  prehistoric  age.     Graves  have  been  discovered  in 

North  Carolina  in  whi<'li  the  dead  were  phicM'd  very  near 
the  surface  of  the  ground,  and  coven'd  with  soft  clay,  whi<'h 
was  afterward  hardened  by  fire.  Many  Western  aboriginal 
tribes  suspended  their  dead  in  trees  or  placed  them  u[)on 
raise<l  platforms — a  practice  which  may  have  been  designed 
to  keep  them  from  ravenous  bi'asts.  Some  Indian  tribes 
carry  the  bones  of  the  dead  with  them  on  their  migra- 

tions :  others  have  the  greatest  horror  of  ever  speaking 
of  the  dead  :  while  among  .some  trilies  there  prevails  a 
system  of  ancestral  worship  which  recalls  that  so  preva- 

lent in  China,  and  a  solemn  dance  is  held  yearly  at  the 
burial-place.  The  Parsees  expose  their  dead  until  the 
kites  and  vultures  have  removed  the  soft  tissues,  when 
the  bones  are  placed  in  an  ossuary,  A  very  similar  prac- 

tice obtains  among  some  wild  South  American  tribes.  In 
many  European  monasteries  there  are  ossuaries  for  the 
bones  of  the  deceased  brothers.  Burial  is  bi'lieved  to 

have  'prevailed  quite  as  extensively  in  ancient  Greece  as 
burning  did;  and  it  was  undoubtedly  far  more  prevalent 
in  Rome  than  burning  until  a  com]iaratively  late  period  of 
the  republic. 

F'lliies,  GRE(iORio :  Argentine  historian :  b.  at  Cordoba, 
1749.  He  graduated  in  theology  and  canon  law  at  the  Uni- 

versity of  Cordoba;  was  rector  of  a  college  at  Loreto ;  and 
later  rector  of  his  own  university  and  dean  of  the  Cathedral 
of  Cordoba.  During  tlie  events  which  led  to  the  indejiend- 
enoe  of  the  Platine  states  he  was  active  in  politics.  Dean 
Funes  was  an  eminent  pulpit  orator  and  theologian.  His 
most  important  historical  work  is  Ennaijo  de  la  historia 
civil  del  Paraguay.  Buenos  Ai/ren  y  Tucuman  (3  vols.  8vo, 
1816).     I),  in  Bueiios  Ayrcs,  18:i().  II.  II.  S. 

Fiinfkircheii,  fiinf'kirch-('n  [Germ.,  liter..  Five-churches, 
Slavic  Pecs,  liter..  Five] ;  town  of  Hungary  ;  capital  of  the 
county  of  Baranya  ;  139  miles  S.  by  W.  of  Budapest  (see  map 
of  Austria-Hungary,  ref.  7-(t).  Its  cathedral  is  the  largest 
and  handsomest  church  building  in  Ihiiigary.  It  has  a  col- 

lege and  other  important  educational  institutions,  and  is  a 

bishop's  see,  established  in  1009.  Its  trade  is  very  active, 
and  it  has  coal  mines,  marble  quarries,  tanneries,  and  manu- 

factures of  woolens,  flannels,  brandy,  and  raajolica-ware. 
There  are  interesting  remains  of  the  Roman  and  Turkish 
periods,  for  the  Turks  held  this  town  lo-13-l(i86.  Pop. 
(1891)  33,780. 

Fiingri  [plural  of  Lat.  fungus,  a  mushroom]  :  those  lower 
plants  which  are  parasitic  or  saiirophytic,  and  which  as  a. 
consequence  are  destitute  of  chloroiihyll ;  in  systematic 
botany,  such  plants  as  an  order  or  class,  a  u.sage  which  is 
obsolescent.  In  a  natural  system  of  classification  the  fungi 
are  distributed  among  a  numlier  of  classes  of  lower  plants, 
with  which  their  affinities  have  been  pretty  clearly  made 
out.  (See  Vegetable  Kingdom.)  Although  the  name  Fungi 
must  be  abandoned  as  the  designation  of  a  natural  group 
of  plants,  it  may  well  be  used  as  a  general  term  for  all  the 
chlorophyll-less  plants  below  the  Mossworts,  and  in  this 
.sense  it  will  be  used  throughout  this  article.  In  recent 
years,  for  no  veiy  good  reason,  the  bacteria  have  been  pretty 
generally  excluded  from  the  fungi,  and  it  is  now  pretty  evi- 

dent that  the  Slime  Moulds  (My.rogasfres  or  Myxonigcetes) 
are  more  at  home  in  the  animal  kingdom.  The  latter  ac- 

cordingly deserve  no  further  notice  in  this  article,  and  as 
the  former  have  been  fully  discussed  under  Bacteria,  they 
will  require  only  brief  mention  here.  For  fossil  fungi,  see 
Plants,  Fossil,  and  for  those  fungi  that  are  active  agents 
in  the  process  of  fermentation,  see  Fermentation. 

Systematic. — The  lowest  fungi  are  the  Bacteria  (Bacte- 
riace(P),  which  are  to  be  regarded  as  degraded  Water  Slimes 
(Schizophycece).    See  Bacteria. 

The  Green  Slimes  (order  Profococcacea')  have  given  rise 
to  one  or  two  small  families  of  one-celled  or  few-celled 
parasites,  the  Synchytriacea-  and  C/iytridiaceiF,  which  in- 

fest aquatic  plants  and  animals  (Fig.  1). 
The  Pond  Scums  (order  Conjugata)  appear  to  have  given 

us  two  families  of  fungi,  tlie  Black  Moulds  (21ucoracece), 
which  are  mostly  saprophytic,  and  the  Insect  Fungi  (Ento- 
tnojihthoraceat),  all  parasites,  and  well  represented  by  the 
common  Fly  Fungus  (^r.  v.).    See  also  Mucorace^e. 

From  the  Green  Felts  (order  Siphonece)  have  come,  by  deg- 
radation through  parasitism,  the  Water  Jloulds  (Saproleg- 

niacea-)  and  the  Downy  Mildews  and  White  Rusts  (Pero- 
nosporacece).     See  JlouLDS,  Mildews,  and  Rusts. 
By  far  the  greater  number  of  fungi  have  apparently 

sprung  from  the  simpler  Red  Seaweeds,  or  more  probably 
from   Coleochste-like   plants.      From   this  beginning  two 
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great  diverging  ami  branching  classes  have  sprung,  viz.,  the 

Sac-Fungi  {Ascuimjcetes)  and  tlic  Higher  Fungi  (Baskliu- 

Fio.  1.— A,  resting  state  of  Sijnchi/trium  mercurinlix.  in  a  wart  upon 
the  leaf  of  Jlercurialis  ;  B,  the  same  germinating. 

mycetes),  differing  mainly  in  the  fact  that  in  the  first  cer- 
tain end-cells  form  spores  by  internal  cell-division  (endo- 

sporou.s.  Fig.  3,  A),  wliile  in  the  second  they  are  formed  by 
the  enlargement  of  external  protrusions  (exosporous,  Fig. 
2,  B). 

A  cell  of  the  type  A  in  the  figure  is  a  sac  or  ascus  (pi. 
asci).  and  its  spores  are  sac-spores  or  ascospores.  A  cell  of 
the  .type  B  is  a  basidiiim  ({)1.  basidia),  and  it.s  spores  are 
basidiospores. 

Under  the  Sac-Fungi,  which  include  more  than  16.000 
known  species,  may  be  dis- 

tinguished   six   or    seven 

pretty  plainly  marked  or- ders as  follows : 

The  Simple  Sac-Fungi 
(Perisporiacea')  consist  of 
slender  branching  threads 
(cell-rows),  which  form  a 
vegetative  mould  -  like 
mass  (the  mycelium)  of 
greater  or  less  extent. 
From  this  certain  branches 

grow  up  vertically,  and  by 
simple  abstrietion  of  the 
end  -  cells  form  asexual 

spores  (summer-spores  or 
conidia),  whose  function  is 
rapid  propagation  while 
conditions  are  favorable 
(Fig.  3).  Somewhat  later 
the  little  dark-colored  sex- 

ually formed  fruits  (perifheeia)  are  formed.  These  are 
mostly  globular  structures  containing  a  number  of  spore- 
sacs.  It  is  now  thought  that  in  many  cases  tlie  sexual  or- 

gans are  abortive  through 
degeneration,  and  that 
tlie  fruits  develop  with- 

out an  actual  fertiliza- 
tion. Many  of  the  spe- 

cies (especially  in  the 
Powdery  Mildews — Ery- 
siphece)  are  surface  para- 

sites upon  the  leaves  and 
stems  of  the  higher 

plants.     See  Mildew. 
The  Subterranean  Sac- 

Fungi  (Tubcroidece)  re- 
semble the  foregoing,  but 

have  compound  fleshy 

fruits.  They  are  sapro- 
ph)i:ic,  living  upon  de- 

caying organic  matter  in 
the  soil.  The  Truffles 

(family  Tuberacew)  are 
familiar  exaiuples  of  this 
order. 

The  Black  Funoi  (q.  v.) 

(Pyrenomyccfew)  include 
a  great  number  of  most- 

ly parasitic  or  serai-par- no..  2 -A,  cells  with  spores  formed    asitic  species,  referable  to mternally :  B,  spores  formed  ex-     "-"-'^    f         J       ■,.  , 
ternally.  SIX  or  seven  families,  and 

pretty  largely  character- ized by  a  sooty  or  blackish  color.  The  simpler  forms  (Fig. 

4,  A,  B,  C)  are" scarcely  to  be  sejjarated  from  the  Perisporia- cea;, but  in  the  greater  number  of  species  the  compound 
fruits  are  characteristic  (Pig.  4,  D,  B,  F).    Many  of  the  most 

injurious  fungi  are  to  be  found  in  this  order,  which  contains 
aljout,  10,000  known  specie.s.     S(;e  Kk<:ot  and  Plum  Knot. 

The  I;i(Oiens  (Lichenes)  include  a  number  of  families  of 
fungi,  which  are  peculiar  in  being  parasitic  upon  very  small 

green  jilants  (algie)  of  the 
lower  families,  e.  g.  Chroit- 
cocr.dCKCB,  ISiostocacem,  Pal- 
mellaceiz',  Chroohpedia- 
cecB.  These  fungi  are 

very  closely  related  to  the 
P.lai'k  fungi  and  Cup  fun- 

gi, from  which  they  are 
scarcely  to  bo  separated. 
See  LicHKNs. 

The  Cup  fungi  (Disco- 
mycelece)  are  pretty  gen- 

erally fleshy  and  more  or 
less  disk-like  or  cup-shaped 
in  the  fi-uiting  stage.  They 
are  mostly  saprophytic,  al- 

though a  good  many  spe- 
cies are  parasites.  In  the  saprophytic  species  the  slender 

white  threads  of  the  plant  creep  th'rough  the  decaying  or- 
ganic matter,  and  finally  form  sexual  organs,  a  flask-shaped 

carpogone  (the  female  organ)  and  a  club-shaped  antherid, 
the  male  organ  (Fig.  5,  A).  After  fertilization  many  threads 

grow  upward  and  form  a  disk  or  cup  shaped  structure,  in 

Fig.  3.— a,  formation  of  conidia  of 
Rose  Mildew  {Sphcerotlnai  pan- 
nosa  ;  B,  ideal  section  of  a  fruit 
of  a  Powdery  Mildew. 

A,  fruits  of  Melattospora  citionea  on  a  leaf-fragment:  B,  a  fruit  cut  vertically 
Daldinia  concentrica  on  a  twig  ;  E,  section  of  same  ;  F,  spore-sac. 

spore-sacs ;  D, 

the  substance  of  which  spore-sacs  develop  (Fig.  .5,  B,  C).  In 
the  common  Morel  {Jlorchflla  esculenta.  Fig.  6)  the  spore- 

bearing  tissue  is  everted,  pitted,  and  folded,  so  as  to 'give  it 
the  appearance  of  a  compound  cup-fungus  raised  upon  a 
common  stalk. 

In  addition  to  many  interesting  genera — Peziza,  Asco- 
bolus,  Hdvella,  Phacidium — there  are  a  number  of  excess- 

ively reduced  forms,  as  the  parasitic  Leaf  Curl  and  Plum 
Pockets  (Exoascus,  Fig.  7,  A),  and  other  similar  fungi  of 
the  genera  Taphrina,  Eremascus,  Oymnoascus,  etc.  The 
plants  are  here  reduced  to  little  more  than  spore-sacs,  the 
vegetative  organs  having  nearly  disappeared.  This  degra- 

dation is  carried  a  step  further  in  the  yeast-fungi  {Saccha- 

.1?E;!!-'ftif(i 

,;u'  '•."'1,1// 

A 

Fig.  5.— a,  sexual  organs  of  a  cup-fungus  ; 
fruit ;  C,  spore-sacs. 

mnycetacecp),  now  considered  to  be  greatly  degraded  mem- bers of  this  order  (Fig.  7,  B). 

The  Rusts  (Uredinea-)  may  be  regarded  as  greatly  de- 
graded parasitic  sac-fungi,  in  which  the  spores  at  maturity 

entirely  fill  the  spore-sacs  (the  "  teleutospores  "  of  descriptive 
botany).    The  plant  is  much  reduced,  and  consists  of  branch- 

B,  section  of  mature 
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ing  tliroads  wliicli  penetrate  the  tissues  of  its  host,  cvciitii- 
!ihy  proilucitif;  suiuiiier-spores  ("  uivilos|iores,"  or  reil-rust) 
anil  later  tlie  spore-sacs  ("  teleutospores,"  or  bhiek-rust).  ]ii 
many  speeies  there  is  still  another  spore-hearinii  sfaj^e  prc- 

oe<ling  the  reil-rust,  viz.,  the 
"cluster-cup"  sla{;e,  which  is 
probably  to  be  reganlecl  as 
strictly  the  original  suniuier- 
sj)ore  stage.     See  Rusts. 

The  Smuts  ( Ustilaginew)  are 

parasites  in  wliicli  the  .struc- 
tural degradation  has  |)rocecded 

still  further  tlian  in  tlie  rusts, 

so  that  their  true  relationshij) 
is  seen  with  the  greatest  dilli- 
culty.  However,  they  may  be 

\  \]l        ̂ \''  ■]  •  \  ̂  \  regarded    as    sac-fungi   whose 

\  1/     ̂Hllili'';  i-^)  spore-sacs  are  much  dist
orted, 

\  I     ̂Hj|||M  ̂ j  or  in  many  cases  are  so  reduced 
"'     ̂     as  to  form  but  a  single  spore. 

See  Smuts. 

The  so  -  called  "  Imperfect 
Fungi  "  are  probably  to  be  con- 

sidered as  members  of  the  class  of  sac-fungi,  although  their 
method  of  spoi-e  formation  is  known  only  for  the  conidia 
(asexual  spores).  No  less  than  11,500  species  are  tempo- 

rarily placed  here  awaiting  full  investigation.  At  pres- 
ent they  are  arranged  under  three  orders,  viz. :  (1)  Splne- 

ropsidece,  in  which  there  is  a  peritheoium  (but  no  spore- 
sacs),  in  which  the  spores  are  produced  on  the  ends  of 
threads  (Fig.  9,  A,  B).  Here  are  placed  many  of  the  most 
harmful  parasites  on  cultivated  plants,  e.  g.  many  species 
of  Phyllosticta  and  Septoria,  which  produce  diseased  spots 
on  foliage,  stems,  and  fruits.  (2)  Mctanconiem,  in  which 

there  is  no  peritheciura,  but  the  spores  are  produced  subcu- 

Fio.  6.— Common  Morel  (Mor- 
chelta  esculenia),  with  spore- 
sac  at  side. 

Fig. 

!^^ 

-A,  Exoasciis  of  the  Alder  :  B,  yeast-fungi,  two  cells  with 
aseospores  (highly  niaguitied). 

taneously  on  the  ends  of  threads  (Fig.  10).  Tlie  genus 
Glceosporium  contains  many  harmful  species.  (3)  Hi/pho- 
mycetece,  in  which  there  is  no  perithecium,  but  the  sjiores 
are  borne  free  upon  superficial  or  sub-superficial  threads 
(Fig.  11).  Species  of  Orularia,  liamularia,  Fusicladium, 
Curcospora,  etc.,  are  quite  injurious  to  many  cultivated 
plants. 
The  Higher  Fungi  (Basidiomycefes)  include  somewhat 

more  tlian  10,000  described  species,  many  of  which  attain  a 
considerable  size.  In  all  cases  the  plant  is  a  mass  of  deli- 

cate threads  (mycelittm)  ramifying  through  the  organic 
matter  (mostly  dead)  on  which  it  feeds,  and  later  produc- 

ing large  "fruits"  (com- 
monly supposed  to  be  the 

plants  themselves)  in 
which  are  borne  the 
spores.  The  numerous 
families  are  grouped  into 
two  pretty  well-marked 
orders,  viz. : 

The  Puff-balls  (Gaafe- 
romyccte(v).  Here  the 
spore-bearing  threads  (ba- 
sidia)  are  always  internal, 

and  the  "  fruits  "  (at  ma- 
turity filled  with  dusty 

spores)  are  usually  more  or  less  globular.  See  Puff-balls." 
The  Toadstools  {Ilymenomijcetfce).  In  these  the  spore- 

bearing  threads  are  from  the  first  external  or  soon  become 

so.  In  the  typical  forms  the  "  fruits  "  are  more  or  less  um- 
brella-shaped, and   the   spores   are   borne   on  the  surfaces 

FiQ.  8.— Spore-sacs  ("teleutospores") 
of  a  rust,  each  containing  two  as- 
eospores. 

of  radiating  gills  or  vertical  tubes.  The  common  edible 
mushroom  (Aaaricus  campestc.r)  and  the  ink  toadstools 
(Coprijius  sp..  Fig.  12)  are  familiar  examples  of  the  fruit- 

ing jilants  of  this  order. 

Fig.  9.  -A,  three  perithecia  of  Septoria  extruding  masses  of  spores ; 
B,  spores  from  interior  of  perithecium. 

]\I.  C.  Cooke,  the  author  of  British  Edible  Fungi,  speaks 

of  the  uses  of  fungi  as  follows :  "In  European  countries  the 
common  mushroom  (Agaricus  canipenter)  enjoys  the  widest 
popularity  as  an  esculent,  especially  the  cultivated  varieties. 
The  meadow  mushroom  {Agaricus  arvensis)  is  scarcely  in- 

ferior, though  stronger  in  flavor,  and  is  preferred  by  many 
to  the  cultivated  species.  In  France  the  champignon  (Ma- 
rasmius  oreades)  is  largely  eaten,  and  in  Austria  CoUyiia 
e.iiuberans,  which  has  no  admirers  in  England,  finds  a  con- 

stant place  in  the  markets  during  the  summer.  Truffles 
(Tuber  cestivum,  etc.)  and  morels  (ilorcheUa  esculenta)  are 

Fig.  10.— a.  section  through  two  spore-bearing  spots  of  Glceospo- 
rium ;  B,  spores  from  the  same. 

favorites  not  only  in  Europe,  but  also  in  the  vales  of  Kash- 
mir, where  two  or  tln'ee  species  of  morels  are  dried  for 

consumption  throughout  the  year.  The  great  puff-ball 
(Galvatia  maxima)  is  increasing  in  reputation  as  a  break- 

fast delicacy  in  Great  Britain,  while  Lactarius  deUciosus, 
the  chantarelle  (CanthareUus  cibarius),  and  the  hedgehog 
fungus  (Ilydnum  repandum)  have  each  their  circle  of  ad- 

mirers. Numerous  other  species  are  also  eaten  by  mycopha- 
gists,  although  they  are  never  found  in  the  public  markets. 
Boletus  edulis  cut  in  slices  and  dried  may  be  purchased 
throughout  the  year  in  most 
of  the  continental  cities. 

In  Tahiti  the  Jew's -ear 
(Hlrneola  auricula  -juda') 
is  dried  in  large  quanti- 

ties and  exported  to  Chi- 
na, while  a  species  of  aga- 
ric (Pleurotus  subocreatus) 

comes  into  the  markets  of 

Singapore,  and  another 
dried  agaric  (Pleurotus  fos- 
sulatus)  is  sent  from  the 
Cabul  hills  into  the  plains  of 
Northwestern  India.  Sev- 

eral species  of  Cyttaria  are 
eaten  in  the  southern  parts 
of  South  America,  and  in 

Australia  the  Mijlitta  aus- 
tralis  is  a  favorite  article  of 
food.  In  fact,  a  very  long 

catalogue  might  be  made  of  the  species  which  are  more  or 
less  consumed  in  different  parts  of  the  world ;  but  we  must 
rest  content  with  suggesting  some  of  the  most  important  or 
interesting,  referring  the  reader  to  more  special  treatises  for 
further  information.  The  cultivation  of  fungi  for  esculent 
purposes  has  not  hitherto  been  successful  with  any  other 
species  than  the  ordinary  mushroom.     Attempts  were  made 

Fig.  11. — A,  fragment  of  beet-leaf with  spots  of  Cercos^ora  ;  B, 
spores  of  same  (magnified). 
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Fig.  12. — Fruiting  plants  of  Co- 
prinus  micareus,  one  of  the 
ink  toad-stools. 

in  France  for  tlio  cultivation  of  truffles,  at  first  apj)ar(!iilly 
with  consideralilo  promise,  hut  ultimately  without  nnicii 
.satisfaelion.  There  is  no  jjood  reason  to  sup|]ose  it  inipo.s- 
sil)le  or  improbable  that  many  species  might  be  cultivated 
if  proper  care,  tiuu',  and  alteiilion  could  be  devoted  to  ex- 

periments in  that  direction.  Fungi  u.seful  to  man  in  nu'di- 
cine  or  the  arts  are  by  no  means  numerous  or  of  importance. 
Some  species  of  Polyporus  have  been  employiMl  as  styptics, 
or  beaten  till  soft  and  used  as  amadou.  One  species  in 
Burma  has  a  good  rep\itati()n  as  an  anthelmintic.  Some 
species  of  Polysaccum  and  Cieaster  are  employed  medicinally 

in  China.  Species  of  Klajjlio- 
myces  were  at  one  time  sup- 

posed to  possess  great  virtues, 
now  deemed  apocryphal.  Er- 

got still  maintains  its  position 
in  the  pharmacopu'ia,  but  is 
almost  the  only  fungus  now 

employed  (and  that  sparing- 
ly) by  the  legitimate  medical 

]>ractitioner." It  is  impossible  within  the 
limits  of  this  article  to  enu- 

merate the  fungi  which  are 
injurious  to  cultivated  plant.s, 
numy  of  which  are  attacked 
by  a  great  luimber  of  species. 
Thus  wheat  is  the  host  of  no 
less  tlian  14  fungi,  Indian 
corn  of  67,  the  apple  of  7!*. 
In  economic  mycology  the  in- 

jurious fungi  are  commonly 
referred  to  under  the  diseases  which  they  produce,  and  will 
be  so  treated  here.  Accordingly  the  reader  is  referred  to 
the  following  articles:  Blight  (on  apple,  pea.  quince,  straw- 

berry, tomato,  potato,  and  grape).  Ergot,  Leaf-spot  (on 
cherry,  plum,  strawberry,  etc.),  OIdium  (on  many  leaves). 
Mildew  (ilowny,  on  grape,  lettuce,  potato,  etc. :  jjowdery,  on 
apple,  cherry.  gra|)e.  Imp,  ]iea,  etc.).  Peach  Yellows,  Peach 
Curl,  Plu.m  Knot,  Plum  Pockets,  Rot  (bitter-rot  of  apples 
and  grapes,  black-rot  of  apples  and  grapes,  brown-rot  of 
grapes,  bird's-eye-rot  of  grajies,  dry-rot  of  timber,  plum-rot, 
potato-rot,  root-rot  of  grapes,  tomato-rot,  white-rot  of  grapes, 
wet-rot  of  timber).  Rusts  (of  apple,  blackberry.  Iiulian  corn, 
raspberry,  wheat,  etc.).  Scab  (on  apples,  pears,  etc.),  Smut  (on 
barley,  Indian  corn,  oats,  sugar-cane,  wheat,  etc.). 

Aside  from  the  l)acteria,  there  are  few  fungi  which  are 
productive  of  diseases  in  animals.  Quite  a  number  are 
actively  poisonous  when  eaten ;  in  fact  many  which  so 

closely" resemble  the  edible  s]5ecies  as  to  be  frequently  mis- taken for  them  liave  been  found  to  be  fatally  poisonous. 
Great  care  must  always  be  exercised  in  the  collection  of 
wild  species  for  eating. 

Literature. — From  tlie  enormous  mass  of  literature  re- 
lating to  the  fungi,  the  following  works  are  suggested  to  the 

student:  Cooke's  Uritinh  Edihie  Fungi  (1891);  Cooke's 
Microscopic  Fungi  (1871):  DeBaiy's  JIurpliology  and  Bi- 

ology of  the  Funcji,  llycefozon,  and  Bacteria  (1887) ;  BUis 

and  Everhart's  North  American  Pi/renomi/cetes  (1893); 
Luerssen's  Handlmch  der  Systemafincheii  Botanik,  vol.  i. 
(1879);  Saccardo's  Sylloge  Fungoriiin.  10  vols.  (1882  to 
1892);  Scribner's  Finigiis  Diseases  of  the  Grape  and  Other 
Plants  {1890) ;  Smith's  Diseases  of  Field  and  Garden  Crops 
(1884) ;  Ward's  Timber  and  some  of  Its  Diseases  (1889) ; 
Zopf's  Die  Pilze  (1890);  also  the  volumes  of  Qrevillea  (Lon- 

don, England);  Hedwigia  (Dves(\en)\  Journal  of  Mycology 
(Washington,  U.  S.);  Revue  Mycologique  (Paris) — period- 

icals devoted  mainly  to  the  fungi.        Charles  E.  Bessey. 

Fungicide :  a  preparation  which  is  fatal  to  fungi,  and 
which  may  be  used  for  combating  fungous  diseases  of 
plants  and  animals.  Most  fungicides  contain  copper  or 
sulphur  in  some  form.  The  most  popular  fungicides,  es- 

pecially for  plant  diseases,  for  which  fungicides  are  mostly 
used,  are  those  which  are  applied  in  water,  either  in  solu- 

tion or  in  suspension.  Since  the  kno:vledge  of  fungous  dis- 
eases of  plants  has  so  greatly  increased,  fungicides  have 

come  to  be  one  of  the  chief  instruments  in  agriculture. 
They  are  of  particular  use  in  all  branches  of  horticulture. 
Various  pumps  have  been  devised  for  the  application  of 
fungicidal  and  insecticiilal  sprays.  The  best  spraying- 
machine  is  the  one  which  throws  the  finest  spray  to  the 
greatest  distance.  If  the  material  can  be  applied  in  a  vo- 

luminous  cloud-like    mist   the    best   results   are    to    be   ex- 

])ected.  The  value  of  any  fungicide  depends  to  a  consid- 
erable extent  upon  the  time  and  method  of  its  application. 

Timeliness,  thoroughness,  and  persistence  are  the  essentials 
of  success.  The  disease  must  be  disjjatched  before  it  has  be- 

come thoroughly  established,  or,  better,  it  must  be  jjrevent- 
ed  from  obtaining  a  foothold.  For  such  common  diseas<"S 
as  grape-mildew,  apple-scab,  pjcar-scab,  and  the  like,  the 
fir.st  api)lication  should  usually  be  made  before  the  leaves 
appear,  and  the  material  should  be  apjilied  at  intervals 
thereafter,  as  recommended  for  the  various  plants  under 
their  respective  heads.  The  two  most  important  fungicides 
at  the  present  time  are  Bordeaux  mixture  and  aminoniacal 
carbonate  of  copper.  The  former  is  more  adhesive,  but  it 
is  ditlieult  to  apply  to  tall  trees  unless  much  diluted.  The 
latter  is  cheaper  and  more  easily  applieil.  The  Bordeaux 
mixture  can  be  added  to  such  insectides  as  Paris  green  and 
London  purple,  and  insects  and  fungi  nuiy  be  combated  at 
the  same  time.     The  following  are  the  leading  fungicides: 
Ammoniacal  Carbonate  of  Cupper. — 1 .  ]  nto  a  vessel  having 

a  capacity  of  2  quarts  or  more  pour  1  quart  of  ammonia 
(strength  22°  Baume),  add  3  oz.  carbonate  of  copper.  Stir 
rapidly  for  a  moment,  and  the  carbonati^  of  copper  will  dis- 

solve in  the  ammonia,  forming  a  very  clear  licpiid.  The 
concentrated  liquid  thus  prepared  may  be  kejjt  indefinitely. 
For  use,  dilute  to  25  gal. 

2.  Carbonate  of  copper,  5  oz.:  ammonia  (26°),  3  pints; 
water,  45  gal.     This  is  probably  the  better  method. 

It  is  better  to  wet  the  carbonate  before  dissolving  it.  For 
grape-rot  and  mildew,  apple-scab,  ami  many  other  diseases. 

Ammiiniated  Copper  Sulphate  (mixture  No.  5  of  Depart- 
ment of  Agriculture). — Eipial  parts  of  ammoniated  copper 

sulphate  and  ammonia  carbonate.  Put  1  lb.  of  the  material 
in  25  gal.  of  water  when  desired  for  use.  For  the  same 
uses  as  ammoniacal  carbonate  of  cojjper. 

Bordeaux  Mixture  (copper  mixture  of  Gironde). — 1.  Dis- 
solve 6  lb.  of  sulphate  of  copper  in  16  gal.  of  water.  In  an- 
other vessel  slake  4  lb.  of  fresh  lime  in  6  gal.  of  water. 

When  the  latter  mixture  has  cooled,  it  is  slowly  poured  into 
the  copper  solution,  care  being  taken  to  mix  the  fluids 
thoroughly  by  constant  stirring.  Prepare  some  days  before 
use.  Stir  before  applying.  Stronger  mixtures  were  at  first 
recommended,  but  are  not  now  used.  Mixtures  about  half 
the  strength  of  the  above  have  been  used  with  good  reults. 

2.  Powdered  sulphate  of  copper,  12  lb.  in  15-20  gal.  of 
water ;  Ume,  8  lb.  in  10-12  gal.  of  water.  When  the  mate- 

rials are  thoroughly  incorporated  with  the  water,  add  the 
two  mixtures. 

For  downy  mildew  and  black-rot  of  the  grape,  Ijlight  and 
rot  of  the  tomato  and  potato,  blights  of  fruits,  and  many 
other  disea.ses. 

Sometimes  the  mixture  is  not  washed  off  the  grapes  by  the 
rains.  In  tliis  ease  add  1  quart  of  strong  cider  vinegar  to 

5  gal.  of  water,  and  dip  the  grapes,  allowing  them  to  re- 
main a  few  minutes,  then  rinse  once  or  twice.  Dip  the 

grapes  by  placing  them  in  a  wire  basket. 
Eau  Celeste. — 1.  (Audoynaud  process.)  Dissolve  1  lb.  of 

sulphate  of  copper  in  2  gal.  of  hot  water.  When  completely 
dissolved  and  the  water  has  cooled,  add  H  pints  of  commer- 

cial ammonia  (strength,  22°  Baume).  Wlien  ready  to  use, 
dilute  to  25  gal.  For  treatment  of  downy  mildew  and 
black-rot  of  the  grape,  anthracnose.  and  blight  and  rot  of 
the  tonuito  and  potato,  and  many  other  diseases. 

2.  Dissolve  1  lb.  of  sulphate  of  copper  in  2  gal.  of  water. 
In  another  vessel  dissolve  1  lb.  of  carbonate  of  soda.  Mix 
the  two  solutions.  When  chemical  reaction  has  ceased,  add 

1^  pints  of  ammonia,  then  dilute  to  25  gal.  For  the  same 
purpose  as  No.  1,  and  probably  better. 

Sulphate  of  Copper. — 1.  Dissolve  \  lb.  of  pure  sulphate 
of  copper  in  .5-12  gal.  of  water.  For  treatment  of  downy 
mildew  and  black-rot  of  grape  and  apple-scab  in  winter,  or 
in  spring  before  the  buds  swell. 

2.  Dissolve  5-8  lb.  in  10  gal.  of  water.  For  soaking  grains 
previous  to  sowing  to  destroy  spores  of  smuts.  The  Ger- 

mans use  a  ̂ -per-cent.  solution,  and  soak  the  grains  for 
about  16  hours. 

Sulphide  or  Sulphuret  of  Potassium  (liver  of  sulphur). — 
Simple  solution  in  water  of  ̂   to  1  oz.  to  the  gallon.  For  mil- 

dew in  greenhouses,  mildew  on  roses,  goosebeiTV-mildew, 
orjiuge-leaf  scab,  celery-leaf  blight,  pear  and  apple  scab,  and 
various  rots. 

Sulphide  of  Soda  Wash  (Hilgard's).— Dissolve  30  lb.  of 
whale-oil  soap  in  60  gal.  of  water,  by  heating  the  two  to- 

gether thoroughly.  Then  boil  3  III.  of  concentrated  lye 
(American)  with  6  lb.  of  suljihur  and  2  gal.  of  water.     When 
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thoroughly  dissolved,  it  is  a  (laik-lirown  liquid,  chemically 

sulphide  of  soda.  Mix  the  two — .soap  and  sulpliui' — boil  I'or half  an  hour,  add  !)0  gal.  of  water,  and  the  unxlure  is  ready 
for  use.     A]jply  warm  with  a  ]iumi)      For  scab  diseases. 

Sulphur. — In  its  dry  and  pulverized  slate,  sulphur,  known 
as  flowers  of  sulphur,  is  often  a  valiial)le  fuiigieide,  par- 
tioidarly  for  surface  luildew.  In  the  greenhouse  it  may  also 
be  used  in  fumes.  Evaporate  it  over  a  steady  heat,  as  an 
oil-stove,  until  the  house  is  filled  with  the  v.apor.  It  sliouhi 
never  bo  heated  to  the  burning  point,  as  burning  suljihur 
rpiickly  destroys  most  plants.  It  nuiy  also  lie  used  in  water, 
in  the  proportion  of  an  ounce  of  sulphur  to  .5  ;;al.  of  water. 

See  also  Insecticide.  L.  II.  Bailey. 

Fuiig-sliiii,  or  Fengr-slnii,  ffing-shwee  (Chinese,  literally, 
wind  and  water):  a  kind  of  geomaiicy  in  universal  use  in 
China  (1)  for  determining  the  luckiness  or  unluekiness  of 

jiartieular  spots,  and  hence  much  in  vogue  in  selecting  suit- 
able sites  for  cities,  houses,  temples,  graves,  etc. ;  and  (3)  in 

overcoming  inauspicious  conditions  as  regards  aspect  or  the 

cont'orination  of  the  ground  in  the  neighborhood  when  the 
site  is  otherwise  auspicious.  The  term  is  also  used  to  desig- 

nate the  geomantic  conditions  themselves,  as  when  it  is  said 
that  the  fimg-shui  of  a  place  is  bad,  i.  e.  is  such  as  will  in- 

volve misfortune  or  death  unless  improved  by  such  remedial 
measures  as  raising  a  mound  or  building  a  pagoda,  planting 
trees,  or  in  some  other  way  altering  the  conformation  or 
mutual  relations  of  the  surrounding'hills,  valleys,  etc.,  which 
are  but  the  outward  manifestations  of  nature's  breath  as  it 
pulsates  in  its  twofold  male  and  female  forms  through  the 
earth,  now  expanding  and  now  reverting,  according  to  the 

ftxed  oi'der  of  nature.  A  southern  aspect  is  the  liest,  for  all 
good  influences  come  from  the  soutli,  and  all  evil  influences 
from  the  north.  Whatever  tends  to  bar  the  way  against 
these  good  influences,  or  to  open  the  way  to  these  evil  influ- 

ences, must  be  avoided.  Hence  the  opposition  hitherto 
shown  by  the  Chinese  to  the  introduction  of  railways  and 
telegraphs,  and  to  the  opening  of  mines,  which  might  en- 

danger the  "aspects"  of  countless  graves  and  dwellings. 
Straight  lines,  especially  when  pointing  to  a  proposed  site, 
pointed  gables,  abrupt  or  rugged  elevations  with  sharp  peaks, 
and  the  like,  are  unfavorable ;  while  a  gradual  slope,  gentle 
curves,  and  crooked  lines  are  auspicious.  Uniformity  of  con- 

formation or  of  facade  must  be  avoided.  To  build  on  a 
hill  resembling  a  basket,  a  plowshare,  a  turtle,  the  eye  of  a 
horse,  or  the  like  is  very  dangerous.  Premature  and  violent 
death  awaits  the  sons  and  grandsons  of  the  man  who  builds 
on  a  hill  which  resembles  a  couch,  while  his  daughters  will 
always  be  ill,  and  his  sons  will  spend  their  days  in  prison,  if 
he  build  on  an  elevation  which  resembles  a  boat  turned  bot- 

tom up,  and  childlessness  will  be  the  lot  of  all  connected 
with  him  if  he  build  on  a  hill  having  the  general  outlines  of 
a  bell,  surmounted  by  the  outlines  which  correspond  to  the 
planet  Venus.  The  most  auspicious  spot  for  a  grave  is 
where  the  Yang  and  Yin,  or  male  and  female  principles  of 
nature,  meet,  forming  a  kinil  of  horseshoe  with  the  "  Azure 
Dragon,"  or  male  principle,  on  the  east  or  left  (according  to 
the  Clrinese  the  magnetic  needle  points  to  the  south),  and 

the  "  White  Tiger,"  or  female  jjrinciple,  on  the  right  or  west. 
A  side-hill  is  a  desirable  location,  but  an  open  plain  or  tlie 
top  of  a  mountain  is  not. 

A  burial-place  judiciously  chosen  with  reference  to  these 
and  the  numerous  other  terrestrial  and  astrologic  points, 
which  the  professional  geomaneer  has  to  consider,  will  in- 

sure wealth,  honor,  distinction,  and  long  life  to  the  posterity 
of  the  person  buried  there.  Interment  is  often  postponed 
for  many  months  while  search  is  made  for  the  lucky  spot. 

Little  has  been  written  on  the  subject  by  foreigners,  but 
there  is  a  considerable  native  literature,  beginning  with  the 
Taeh-king  or  Dwelling  Canon,  dating  from  the  first  century 

of  our  era.  See  Doolittle's  Social  Life  of  the  Chinese  (vol. 
ii.,  p.  337,  New  York,  1865);  yofes  and  Queries  on  China 
and  Japan  (vol.  i.,  pp.  7,  9,  and  19,  and  vol.  ii.,  p.  6(1);  The 

Chinese  Recorder  (vol.  i.,  p.  39,  Fuh-chow,  1867) ;  Eitel's 
Feng-shui :  or  the  Rudiments  of  Natural  Science  in  China 

(Ijondon,  1873) ;  and  Edkins's  Chinese  Buddhisyyi,  yip.  327- 
3.53  (London,  1880).  R.  Lilley. 

Fungus:  See  Fungi. 

Fur  [f»r  <  M.  Eng.  furre,  from  0.  Fr.  fiierre,  sheath,  case, 
from  Teuton;  cf.  0.  H.  Germ,  fuotar.  lining,  case  (>  Mod. 

Genu.  Flitter,  lining)  :  Goth,  fo'dr,  scabbard  <  Teuton. /<«/;■- 
<  Indo-Eur.  joa<7"-  >  Sanskr.  pdtra.  dish]  :  the  short  fine  soft 
coat  or  covering  of  some  animals,  as  the  beaver,  ermine,  ot- 

ter, seal,  etc.    What  is  called  fur  is  in  general  shorter,  finer. 

and  softer  than  hair,  liut  there  is  no  definite  line  of  distinc- 
tion. The  use  of  the  skins  of  wool-bearing  and  fur-bearing 

animals  as  convenient  and  readily  adapted  clotliing  goes 
back,  according  to  the  sacred  records,  to  llic  time  of  tlie  ex- 

pulsion of  the  first  pair  from  E<len.  Tliis  ccjstume  is  u.sed 
among  all  .savage  and  half-civilized  nations  in  colil  climates, 
and  some  of  those  in  setiii-tropical  regions.  But  apart  ironi 
the  use  of  these  skins  of  animals  as  clothing,  there  grew  up- 
at  a  very  early  date  a  demand  for  the  finer  iuid  more  beauti- 

ful furs  for  purposes  of  ornament  and  luxury.  They  were 
used  for  the  decoration  of  the  tabernacle  in  the  wilderness. 

Costly  furs  formed  a  part  of  tlie  luxurious  coverings  of 
couches  in  the  palace  of  Sardunap.alus.  Herodotus  tells  us. 
that  the  inhabitants  of  the  shores  of  the  Caspian  Sea  were 
clad  in  the  rich  fur  of  the  seal,  and  ̂ IClianus  and  Plutarch 
both  speak  of  the  Pontic  mouse  (generally  supposed  to  have 
been  the  ermine),  whose  rich  fur  made  warm  and  beautiful 
robes,  and  was  used  as  the  covering  of  couches  in  the  palace 
of  Pharnabazus.  The  Chinese  and  Japanese  have  used  furs 
as  articles  of  luxury  for  at  least  2,500  years  (the  Chinese 
probably  more  than  8,000).  and  the  robes  of  ermine,  sable, 
and  fiery-fox  furs  worn  by  the  nobles  of  both  nations  are 
remarkable  for  their  beauty.  The  choicest  and  finest  furs 
were  very  generally  worn  as  articles  of  luxury  by  the  Ro- 

man aristocracy  in  the  decline  of  the  Roman  empire.  The 
tribes  of  Goths,  Huns,  and  Ostrogoths  which  migrated  in 
hosts  from  the  north  carried  with  them  the  choice  furs  of 
the  Arctic  regions,  and  during  tlie  JUiihllo  Ages  they  became 
articles  of  luxury  througliout  Southern  and  Central  Eu- 

rope. In  the  wars  with  the  Saracens  the  Christian  princes 
imitated  their  foes  in  their  habits  of  luxury,  and  costly  furs 
from  the  East  were  used  to  such  an  extent  that  they  well- 
nigh  ruined  the  nations  of  Europe.  Sumptuary  decrees 
were  issued  about  A.  D.  1300  liy  Richard  I.  of  England  and 
Philip  II.  of  France,  prohibiting  the  wearing  of  these  costly 
furs  either  by  princes  or  jieople,  but  before  the  close  of  that 
centuiy  Jjouis  IX.  of  France  appeared  in  public  with  a  sur- 
coat  lined  with  the  skins  of  746  eriuines.  Not  long  after 
this  the  privilege  of  wearing  particular  kinds  of  choice  furs 
was  granted  to  certain  noble  families  in  Germany,  Prance, 
and  Italy,  but  each  one  was  restricted  to  a  single  kind  of 
fur.  and  was  permitted  to  put  a  figure  of  the  animal  produc- 

ing it  in  his  armorial  bearings.  Thus  the  ermine,  the  sable, 
the  Hungarian  squirrel,  the  Podolian  or  fiery  fox.  and  pos- 

sibly also  the  beaver  and  the  wolf,  came  to  find  a  place  in 
the  coats-of-arms  of  some  of  the  highest  aristocracy  of  con- tinental Europe. 

The  furs  principally  worn  are  those  of  the  Alaska  seal  or 
sea-otter ;  the  fur-seal,  of  which  not  over  300,000  are  taken 
annually:  the  sable,  usually  called  the  Russian  sable, 
though  the  finest  specimens  come  from  Northeastern  Si- 

beria or  Kamchatka.  The  fur  of  this  animal  is  distin- 

guished from  all  other  furs  by  the  hairs  turning  and  lying- 
equally  smooth  in  either  direction ;  this  may  be  tested  by 

blowing  it.  It  is  of  a  rich  dark  bi-own,  approaeliing  black. 

A  fine  "set  of  these  furs  ranges  from  $800  to  .$1,800.  The kolinski  or  Japanese  sable  is  more  plentiful,  but  is  almost 
wholly  taken  up  in  the  European,  and  especially  in  the 
British,  market.  The  jiine  marten  or  Hudson  Bay  sable  is 
still  more  abundant:  its  color  is  a  lustrous  brown,  and  it  is 
sometimes  colored  and  ]iassed  off  as  the  Russian  sable.  The 
stone  marten  is  of  inferior  quality,  and  of  yellowish-brown 
color.  It  is  often  colored  in  Europe  where  it  is  much  used. 
The  fisher  marten  is  a  scarce  and  valuable  fur,  and  is  sold 

mostly  in  Europe.  The  mink  is  a  favorite  fur  in  the  IT.  S. 
The  best  specimens  arc  a  dark  chestnut  brown,  approaching 
to  black,  and  resemble  the  Russian  sable  in  color  and  fine- 

ness. The  greater  part  are  somewhat  lighter  in  color,  and 
the  poorest  are  of  a  yellowish-brown  hue.  The  ermine, 
called  in  Great  Britain  the  stoat,  is  very  abundant  in  the 
northern  portions  of  America,  Europe,  and  Asia.  It  is 
pure  white  in  winter,  except  the  tip  of  its  tail,  which  is  jet 
black :  in  summer  it  is  yellowish  brown.  Its  fur  was  once 
only  allowed  to  be  worn  by  the  highest  nobility  and  on  the 
oftleial  robes  of  judges  and  magistrates.  The  fur  of  the 
skunk  is  fine,  anil  that  portion  of  it  which  is  black  is  very 
beautiful.  Tliese  are  the  principal  furs  sold  in  the  form 
of  collar,  boa,  and  muffs :  the  sealskin  and  sea-otter  are 

also  made  up  in  ladies'  jackets,  gloves,  and  caps,  and  in 
gentlemen's  caps,  collars,  and  gloves.  These  also  are  the 
only  furs  which  are  dyed  successfully  and  retain  both  their 
color  and  gloss.  Cheaper  fur  sets  are  made  of  Siberian 
S(|uirrel,  a  very  pretty  slate-colored  fur,  muskrat,  French 
rabbit  or  coney,  common  rabbit,  wild-cat,  house-cat,  and 
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occasionally  of  badger,  Vii-giiiia  opossum,  or  raccoon.  The 
greater  ])art  of  these  skins  are,  however.  e.\[]ort(Ml  to  Ger- 

many anil  Poland,  where  they  are  largely  used  for  trim- 
ming overcoats.  The  muskrat  fur  is  mostly  employed  in 

the  hat  manufacture.  A  cheap  imitation  of  sealskin  is 
made  from  this  fur  by  dyeing.  The  choicer  grades  of  fox 
furs  are  used  to  some  extent  for  trimming. but  very  rarely, if 
at  all,  tor  mutTs.  collars,  or  tippets.  The  color  of  the  white 
fox  is  only  white  in  winter:  in  sununer  he  is  brown,  gray,  or 

bluish,  and  is  then  called  a  cross  or  pied  fox.  'I'lie  choicest of  all  the  Arctic  varieties  of  fox  is  ttie  silver  fox.  Its  color 
when  in  prime  fur  is  a  deep,  glossy  bluish  black,  with  a 
silvery  grizzle  on  the  forehead  and  flanks.  Oiut  of  these 
skins  has  been  sold  for  )f!500  in  London.  The  skins  of  the 

different  species  of  bear.s,  wolves,  f'anada  lynxes,  badgers, 
panthers,  aiul  wild-cats,  as  well  as  those  of  the  biiffalo,  are 
made  up  into  carriage  robes,  and  are  in  great  demand. 
When  brought  to  the  manufacturers,  the  pelts  have  been 

usually  nuM-ely  stretched  and  dried  by  the  captors,  or  possi- 
bly a  solution  of  alum  has  been  applied  to  the  flesh  side.  If 

not  to  be  manufactured  inuucdiatcdy,  they  are  strewn  with 

camplKU',  ]U'otected  from  dampness,  and  every  few  weeks 
carefully  beaten  with  a  stick.  When  they  are  to  be  dressed 
for  making  up  into  muffs,  collars,  etc.,  they  are  [ilaced  in 
tubs  with  a  quantity  of  rancid  butter  and  tlien  trampled  by 
the  bare  feel  of  men  until  the  pelt  is  softened  and  partially 
tanned.  They  are  next  scraped  on  the  flesh  side  with  a 
strip  of  iron  to  remove  portions  of  the  flesh  or  cellular 
tissue  which  have  adhered  to  the  skin,  and  the  grease  is 
removed  by  trampling  them  again  very  thoroughly  with 
fine  saw-dust  of  mahogany,  lignum-vita',  or  some  other  hard 
wood.  They  are  next  beaten  many  times  and  the  fur  combed 

out.  They  "are  then  ready  for  cutting  out  and  making  up into  the  various  patterns  of  collars,  boas,  muflfs,  jackets, 
caps,  gloves,  etc. 

Fiirbriiiger,  f iir  bring-^r,  Max,  M.  D.,  Ph.  D. :  anatomist; 
b.  at  Wittenberg,  Saxony,  Jan.  80, 1846 ;  educated  at  the  Latin 
School  (gymnasium)  of  Gera,  and  at  the  Universities  of  Jena 
and  Berlin.  He  devoted  himself  particularly  to  the  study  of 
zoology  and  anatomy  under  Haeckel,  Peters,  W.  MijUer,  and 
Gegenbaur.  He  was  successively  assistant  in  anatomy  under 
Gegenljaur,  prosector,  and  later  on  Professor  Kxtraordina- 
rius  of  Anatomy  at  Heidelberg.  From  187!)  to  1888  he  vras 
Professor  of  Descriptive  and  Comparative  Anatomy  and 
Embryology  and  director  of  the  Anatomical  Institute  of 
Amsterdam,  and  since  1888  he  has  held  the  same  positions 
in  Jena.  Among  the  many  important  papers  by  Prof.  Fiir- 
binger  may  be  mentioned  Knocken  und  Munkelii  der  Ex- 
tremitdt.e.n  bei  den  schlangenalmlichcn  Saaricii  (Leipzig, 
1870) ;  Ziir  vergleichenden  Anatomie  der  Schultennunkeln 
(Leipzig  aiul  Jena,  1873-7.5) ;  and  Zur  Lehre  vim  den  Uni- 
hildimgen  der  Nervenplexiis  (Leipzig,  187'J).  His  chief  work, 
however.is  Untersuchungenzur  JInrphologie  und  Systemafik 
der  Vogel  (published  in  two  folio  volumes  at  Amsterdam  in 
1888).  This  exhaustive  treatise  on  the  morphology  and  sys- 

tematic classification  of  birds  is  the  most  important  work 
on  the  subject  that  has  yet  appeared,  and,  full  as  it  is  of 
anatomicalinformation.it  must  ever  remain  a  monument  to 
the  knowledge  and  untiring  industry  of  its  author,  and  an 
indispensable  aid  to  the  student  of  avian  anatomy. 

P.  A.  Lucas. 

Fnretiere,  Antoixe  :  lexicographer  and  satirist ;  b.  in 
Paris,  1620;  studied  canon  law  and  became  Abbe  of  Chali- 
voy;  wrote  some  successful  satires,  and  in  1663  was  ad- 

mitted to  the  Academy,  where  his  sharp  tongue  made  him 
enemies.  For  many  years  the  Academy  had  lieen  collecting 
materials  for  a  dictionary  of  the  French  language,  and 

Furetiere  was  accused  of  stealing  from  these  stcn-es  for  the 
similar  work  which  he  had  in  preparation.  He  w'as  expelled 
from  the  Academy  in  Jan.,  1685,  on  the  chjirge  of  plagiar- 

ism, and  mercilessly  attacked  by  Charpentier,  one  of  the 
Academicians.  Furetiere  avenged  himself  on  the  Academy 
by  his  satire  Couches  de  V Arademie,  and  retorted  to  Char- 

pentier in  Factums,  which  ran  through  four  editions.  He 
did  not  spare  his  former  friend  La  Fontaine,  whom  he  treat- 

ed with  injustice.  But.  on  the  whole,  the  public  and  the  court 
syuiiialhizcd  with  the  satirist  in  his  controversy  with  the 
Academy.  D.  May  14,  1688.  His  chief  work  was  his  Dic- 
lionnaire  Universel  de  la  Liingue  Frani;aise,  publislied  two 
years  after  his  death.  He  claimed  to  have  spent  forty  years 
of  1,-ibor  on  this  book.  Among  his  other  works  Le  Roman 
Jiourgenis  (1666)  is  valuable  for  the  knowledge  that  it  af- 

fords of  the  everyday  life  of  his  contemporaries.     He  also 

wrote  Poe-ties;  Fahles  Mitrahs  el  Xuuvelles  (1666);  and 
Voj/age  de  Mercure  (1678).  P.  M.  CoLBY. 

Furies,  or  Fu'ria;:  See  Kumknides. 
Fii'riiis:  the  name  of  many  Roman  historical  characters, 

mostly  of  the  old  patrician  gens  Puria;  but  some  ))lebeians 
bore  the  name  also.  Tlie  gens  was  very  old.  Of  its  origin 
nothing  is  known ;  the  mime  is  common  on  inscrijitions  of 
Tusculum,  from  which  it  has  been  inferred  that  the  gens 
came  to  Home  from  that  |)lace.  The  most  famous  of  all 
was  L.  Furius,  a  pra'tcjr  who  overthrew  the  Gauls  in  the 
great  battle  of  Cremona  (200  u.  c.)  and  received  a  triumijh. 

Revised  by  George  L.  llENiJiiicKsoN. 

Furiiis,  Ain.s,  frefiuently  called  Furius  Aiitias:  a  ]>atin 
epic  poet  wIkj  flourished  about  100  B.  c.  A  few  short  frag- 
nuiTits  are  given  by  Biihrens  in  his  Frag.  Foetarum  lio- 
manurnin  (Leijizig.  1886).  See  also  R.  Biittner,  Forciun  di- 
ciiius  und  der  litterarischer  Kreis  der  2.  Itutadus  Calidua 

(Leipzig,  18!);i,  p.  180).  M.  W. 
Furius,  Marcus  Fcrius  Bibacilus:  a  Latin  poet  of 

some  eminence,  who  was  b.  in  Cremona  about  108  B.  c,  and 
lived  as  late  as  24  u.  c.  He  wrote  lampoons,  hendecasylla- 
bles  in  the  numner  of  Catullus,  and  one  or  more  epics. 
Horace  (Sdt.  i.,  10,  36,  and  ii..  .5.  40)  appears  to  have  ridi- 

culed his  inflated  style.  See  Bahrens,  Frag.  Poet.  Hum. 

(jjp.  317-81'J).  M.  W. 
Furliinctto.  foor-laa-net  to,  Guseppe:  successor  in  Latin 

lexicography  to  Pacciolati  and  Forcelliid ;  b.  in  Padua, 
Aug.  80,  177.5;  was  educated  at  the  seminary  in  Padua;  be- 

came corrector  of  the  seminary  press;  professor  in  the 
College  of  Sta.  Justina ;  teacher  of  church  history  in  the 
seminary;  Professor  of  Henneneuties  in  the  university; 
and  finally  director  of  the  seminary.  In  1816  he  jmblished 
two  fasciculi  of  additions  to  the  lexicon  of  Forcellini,  and 
then  undertook  a  thorough  revision  of  the  whole  work,  which 
was  published  in  4  vols.  (4to,  Padua,  182.S-.31).  I).  Nov.  2, 
1848.  Revised  by  Alfred  Gudeman. 

Furlong  [M.  Eng.  furlong,  furlan.g<0.  Eng.  furlang, 
furlung.  liter.,  a  furrow  long;  furh,  furrow  -I-  long,  long]: 
40  rods  in  linear  measure ;  the  eighth  of  an  English  or 
V.  S.  statute  mile,  corresponding  to  the  stadium,  which  was 
the  eighth  of  a  Roman  mile.  There  are  also  several  local 
furlongs,  and  the  word  is  sometimes  used  for  the  name  of  a 
square  or  land  measure. 

Furnace  [M.  Eng.  fornais.  from  O.  Fr.  fomaise  > Fr.  for- 

naise<  hat.  for' na.c,  deriv.  oi  ftirnus,  *for'nvs,  oven,  deriv. 
of  the  root  of  for'mus,  warm:  Sanskr.  dharmd  :  Gr.  Sfpfiis: 
Eng.  i/'f(r«(]  :  in  general,  any  structure  or  inclosed  place  in 
which  heat  is  generated  by  the  combustion  of  fuel  for  a 
particular  purpose ;  specifically,  a  structure  of  iron  or  brick 
lined  with  some  refractory  substance,  as  fire-brick,  for  the 
generation  of  intense  heat  for  use  in  some  process  of  the  in- 

dustrial arts,  especially  in  the  treatment  and  utilization  of 
metals  and  minerals.  While  special  varieties  of  heating  ap- 

paratus will  be  described  or  referred  to  in  articles  on  manu- 
factures wherein  such  apparatus  is  employed,  the  general 

principles  of  furnaces,  and  their  classification  according  to 
the  methods  of  utilizing  fuel,  are  subjects  of  sutficient  indi- 

viduality and  magnitude  to  warrant  a  separate  essay ;  and 
as  nearly  all  important  types  of  furnaces  are  employed  in 
the  iron  and  steel  manufiicture,  the  illustrations  will  be 

drawn  from  this  source.  Furnaces  may  be  classified  as  fol- 
lows :  I.  According  to  the  methods  of  applying  heat.  (1) 

Open  fires,  in  which  the  .material  under  treatment  is  heated 
in  the  fuel-chamber  either  in  contact  with  the  fuel  or  with 

the  heat  radiated  directly  from  it,  or  with  both.  Iron-smelt- 
ing or  blast  furnaces  are  of  this  class,  but  as  complex  chem- 
ical processes  other  thiin  those  generating  heat  takes  place 

in  them,  they  are  better  referred  to  in  a  separate  article.  The 
different  kinds  of  furnace  used  for  heating  steam-boilers  are 
of  this  variety.  (See  the  article  Steam-boiler.)  The  metallur- 

gical furnaces  of  this  class  are  the  cupola  for  melting  iron 

for  castings,  etc. ;  the  smith's  "  fire "  in  all  its  forms ;  the 
pot  furnace  for  melting  steel  in  crucibles;  also  the  usual 
forms  of  cementing  furnaces.  In  pot  and  cementing  fur- 

naces the  vessel  that  holds  the  metal,  rather  than  the  metal 
itself,  is  in  direct  contact  with  the  fire.  All  forms  of  appa- 

ratus for  heating  air  for  domestic,  metallurgical,  or  manu- 
facturing purposes,  by  means  of  conducting  walls  placed 

between  the  heat-imparting  medium  and  the  air  to  be  heated, 

are  properly  classified  as  "stoves,"  and  are  treated  in  various 
articles  referring  to  the  warming  of  buildings,  also  under  the 
head  Blast  Furnace.     The  Bessemer  converter  and  the 
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"sponge"  or  ore-rcLlucinj;  fiirnaeo  are  of  this  eltiss,  and  will 
be  treated  under  Stekl.  (3)  Beverhtratonj  funuircfi,  in 
which  the  material  under  treatment  is  heatoil  iii  a  chamber 

separate  from  and  adjoiinng  the  fuel-chamber  by  means  of 
the  hot  gaseous  ])rodvicts  of  combustion  and  by  radiation 
from  the  lieated  walls  of  the  chamber.  Most  of  the  furnaces 

nscd  in  the  wrought-iron  and  steel  nuuiufactnre  are  of  this 
class.  The  principal  varieties  are  the  pudilling  furnace,  the 

'•  heating  "  furnace,  the  open-heartli  or  Siemen.s-Martin  steel 
furnace,  and  the  "  air "  furnace,  which  is  a  reverberatory 
melting  furnace. 

II.  Furnaces  are  furtlier  classified  according  to  the  method 
of  utilizing  the  fuel:  (1)  (Joal  furnaces,  in  which  the  heat 
utilized  is  the  direct  product  of  the  combustion  of  solid  fuel. 
(3)  Gas  furnaces,  in  which  the  fuel  enters  the  furnace  in  the 
form  of  a  gas;  in  metallurgical  furnaces  this  is  chiefly  car- 

bonic oxide  ;  if  bituminous  coal,  wood,  or  peat  is  employed, 
some  hydrocarbons  are  present.  To  say  that  in  the  coal  fur- 

nace fuel  is  used  where  it  is  burned,  and  that  in  the  gas  fur- 
nace fuel  is  made  into  gas  in  one  place  and  used  in  another, 

would  not  accurately  distinguish  between  the  two  varieties, 
because  the  gas-producer  may  be  a  part  of  the  furnace  where 
the  heat  is  utilized,  atid  yet  the  combustion  which  produces 
the  carbonic  oxide  gas  may  be  a  distinct  chemical  process 
from  the  combustion  which  generates  the  utilized  heat.  The 
blast  furnace  and  the  cupola  are  necessarily  coal  furnaces ; 
the  other  furnaces  enumerated,  whether  the  heat  is  applied 
in  the  clianiber  where  combustion  takes  place  or  in  an  ad- 

joining chamber,  may  be  either  coal  or  gas  furnaces. 

Fig.  1.— Horizontal  section. 

Description  of  Furnaces. — Of  tlie  open  fires,  the  smith's 
fire  or  forge  is  the  oldest  and  the  most  common.  It  con- 

sists, in  its  simplest  form,  merely  of  a  pile  of  coal  from  1  to 
2  feet  in  diameter,  beneath  which  a  blast  is  forced  through 
a  tuyere  leading  from  a  hand-bellows.  Iron  or  steel  bars 
inserted  in  the  fire  may  receive  a  welding  heat.  In  large 
smith-shops,  such  as  those  connected  with  extensive  machine- 
shops,  these  fires,  sometimes  fifty  or  more  in  number,  are 

arranged  in  a  suitable  building,"  each  with  its  blast-pipe from  a  common  power  blowing-machine,  and  its  water-bosh, 
anvil,  and  other  appurtenances,  and  its  chimney  or  a  flue 
leading  to  a  common  chimney.  The  fire  is  usually  placed 
on  a  cast-iron  table,  or  rather  a  shallow  tank  on  legs,  at  a 

FiQ.  3.— Front  elevation. 

convenient  height.     The  tuyere  is  constructed  in  various 
ways,  manv  of  which  are  the  subjects  of  patents.      \  port- 152 

able  smith's  forge  is  usually  a  light  iron  stand  holding  the 
platform  for  the  fire,  and  also  some  form  of  haml  blowing- 
nuwhine  and  a  water-bosh.  The  portable  forge  is  cliiefly 
used  for  lieating  rivets  for  ship  and  boiler  work.  A  more 
elaborate  form  of  open  fire  is  shown  in  horizontal  section  by 
Fig.  1,  and  in  front  elevation  by  Fig.  2.  It  is  largely  em- 

ployed^ in  crucible  steel  works  for  heating  small  ingots  and 
bar.s.  The  "  cold  "  or  cogging  fire  consists  of  a  pit.  A,  14  by 
16  inches  in  plan  and  2  feet  deep,  without  grate-)>ars,  in 

which  the  fire  'is  urged  by  a  blast  entering  ttie  tuyere,  d. The  ashes  are  witlidrawn  at  N,  and  the  ingots  are  inserted 

at  A',  having  been  previously  warmed  in  the  "smoke-hole" C.  into  which  flame  enters  at//.  Coal  is  fed  down  the  iiv 
clinc  li  into  the  jiit  A.  The  extension  Z  is  for  the  accom- 
inodation  of  long  bars.  The  gaseous  products  of  combus- 

tion jiass,  partly  and  in  a  regulated  degree,  into  the  general 
chimney  through  the  holes  II,  and  partly  through  the  mouths 
and  feed-holes  of  the  fires.  The  water-bosh  is  placed  under 
the  arch  W,  and  the  coke  and  coal  for  use  lie  on  the  plat- 

form above  it,  being  divided  liy  the  partition  E.  The  "  hot '' 
or  welding  fire,  B.  is  a  pit  16  by  12  inches  in  plan,  and  other- 

wise similar  to  the  cogging  fire.  Its  tuyere  is  protected  bv 

a  water-casing.  The  fuel  is  coke.  S  is  an  iron  t  ray  contain'- ing  welding  sand.  The  fire-pits  are  built  of  fire-tirick,  the 
most  refractory  kind  being  required  in  the  welding  fire, 

where  the  mos't  exposed  parts  last  but  a  month.  The  two fires  consume  about  15  bush,  of  coal  and  15  bush,  of  coke  in 
nine  hours  to  heat  and  reheat  45  ewt.  of  steel.  Casting  the 
ingot  in  an  iron  mold  chills  its  surface,  so  that  sudden  heat- 

ing would  ••  burn  "  it.  It  is  therefore  warmed  slowly  in  the 
smoke-hole,  then  heated  in  tlie  cogging  fire,  and  partially 
drawn  under  a  powcr-haminer;  then  it  is  reheated  as  often 
as  required  in  the  wekling  fire. 

The  earliest  smelting  furnaces  were  open  fires,  not  much 

larger  tiian  smiths'  forges,  and  the  same  crude  apparatus  is 
still  employed  where  fuel  is  plentiful  both  for  smelting  ore 
and  for  decarburizing  crude  cast  iron. 

The  reverberatory  heating  furnace  for  solid  fuel,  as  em- 
ployed for  heating  iron  and  steel  masses  of  aOO  to  5,000  lb. 

weight,  is  shown  in  vertical  section  bv  Fig.  8.     The  fire  on 

Fig.  3,— Reverberatory  heating  furnace  (vertical  section). 

the  grate  A  is  urged  by  the  draught  of  a  liigh  chimney,  or 
usually  by  a  power-fan.  The  masses  to  be  lieated  are  inserted 
and  withdrawn  through  the  doors  J  by  hand,  or  by  nuichinery 
if  they  are  very  heavy.  The  bottom  of  the  furnace  is  a  bed 
of  sand,  which  is  compacted  by  partial  fusion.  The  metal 
is  separated  from  the  fuel  and  shielded  from  the  direct  im- 

pact of  the  flame  by  the  bridge  K.  The  flame,  passing  along 
imder  the  roof  of  the  furnace,  heats  the  metal  below,  partly 

by  contact  and  partly  by  radiation.  The  flame-current  is 
"reverberated"  by  the  roof  and  sides,  so  as  to  roll  down 

upon  and  over  the"  metal.  The  contracted  throat  C  tends  to check  file  expansion,  and  hence  to  maintain  the  temperature 
of  the  burning  gases  at  this  point,  although  the  furnace 
"  works  "  hotter  at  the  bridge  than  at  the  throat.  The  shape 
of  the  roof,  the  size  of  the  throat,  and  the  height  of  the 
bridge  are  the  subjects  of  endless  modifications  to  suit  the 
nature  of  tlie  work  and  also  the  caprices  of  the  workmen. 
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Cinder  tlmt  forms  frum  the  (ixidiziiif;  metal  ami  the  meltiiiK 
saiid-bolXom  when  high  heats  an^  enqiloyed  aecumuhites  and 
is  lapi-ied  off  at  C.  The  furnace  is  a  strongly  bound  iron 
slu'U  lined  with  fire-brick.     Upon  a  bed  10  to  13  feet  long, 

six  7  by  7-inch  iron  rail 
piles  can  be  heated  to  weld- 

ing in  1^  hours  with  about 
1,000  lb.  of  coal  per  tcju  of 
iron.  Till!  engraving  als(j 
shows  one  of-  the  various  ar- 

rangements of  boilers  for 
utilizing  the  waste  heat  of 
tiie  furnace.  The  boiler  V 
and  its  brick  casing  arc 
placed  over  the  furnaec!  (to 
save  room),  and  uplield  by 
iron  columns.  Tlic  hot 

products  of  coml)Ustion  pass  up  the  flue  D,  under  the  boiler 
at  E,  and  through  the  boiler  flues  into  the  chimney  G.  The 
tubes  are  accessible  for  cleaning  through  the  doors  II.  In 
mills  for  rolling  iron  rails  all  the  steam  for  driving  the  en- 

gines may  be  generated  by  tlie  waste  heat  from  tlie  fur- 
naces. Steel-heating  furnaces  are  worked  at  a  lower  tem- 

perature, and  the  boilers  over  them  do  not  furnish  all  the 
required  steam. 

The  reverberator^  melting  furnace,  or  "  air*"  furnace  for solid  fuel,  is  of  similar  construction.  In  the  older  form 
(Fig.  4)  the  flame  and  any  free  air  it  may  contain  are  drawn 
from  the  fire-box  A  along  the  roof  of  the  furnace,  and  do 
not  come  in  direct  contact  with  the  metal  lying  on  the  bed 
B.     In  the  later  form  (Fig.  5)  the  flame  from  A  is  thrown 

by  the  roof  directly  upon 
the  iron  lying  at  B.  This 
furnace  therefore  melts  fast- 

er, but  it  oxidizes  the  met- 
al more  rapidly.  The  aver- 

age air-furnace  melts  2  tons 
of  jjig  iron  with  a  ton  of 
coal.  In  European  practice 
reverberatory  melting  and 
heating  furnace  fires  are 

maintained  by  the  draught  of  large  and  high  chimneys. 
The  same  is  true  of  the  reverberatory  furnaces  almost  uni- 

versally employed  in  the  U.  S.  for  melting  iron  for  cannon 

and  rolls.  But  "in  the  later  foundry  and  rolling-mill  practice fires  are  maintained  more  uniformly  and  with  less  expense 
by  blast  from  power  blowing-machines,  usually  rotatory 
high-speed  fans.  Iron  melted  in  an  air-furnace,  as  com- 

pared with  that  melted  by  direct  contact  of  fuel  in  a  cupo- 
la, escapes  contamination  by  the  sulphur  in  the  fuel,  and  its 

carbon  and  silicon  may  be  oxidized  to  any  extent  required 
for  castings  in  the  air-furnace,  thus  increasing  its  strength. 
The  practice  of  melting  5  to  20  per  cent,  of  soft  steel  scrap, 
as  required,  with  cast  iron  in  the  cupola  is  found  to  make 
castings  equally  strong  for  many  purposes. 

Fig.  5. 

iiii 
Flo.  6.— Cementing  furnace  (vertical  section). 

The  cementing  furnace  is  shown  in  vertical  section  by 
Fig.  6,  and  in  horizontal  section  by  Fig.  7.  It  is  employed 
for  heating  wrouglit  iron  in  contact  with  carbon  to  make 

carburized  iron,  called  "blister  steel,"  which  is  then  rolled 
into  marketable  shapes  or  broken  up  and  melted  in  cruci- 

bles to  make  cast  steel.  Tlie  .same  general  type  of  furnace 
is  suitable  for  annealing  metals  and  for  reversing  the  oper- 

ation of  c'cmcnting — viz.,  lieating  bars  or  castings  in  contact- 
with  oxide  of  iron  to  withdraw  carbon.     The  furnace  con- 

sists of  two  pots  or  troughs  of  refractory  material  (defined 
in  Fig.  7  by  the  letter  (i  at  the  tour  corners  of  each  pot), 
each  about  13  by  4  feet  in  plan  and  4  feet  deep,  capable  of 

7. — Cementing  furnace  (horizontal  section). 

holding  \h  tons  of  iron  bars.  The  pots  are  surrounded  and 
healed  by  means  of  numerous  flues,  c,  which  pass  under  the 
bottom  and  up  the  sides,  and  flues  d  e.  all  of  which  convey 
flame  from  the  common  fire  A  to  the  chamber  W(,  whence  it 

is  discharged  by  the  chimneys  X.  The  fire-grates  lie  on  the 
i)earing  bars  a  (Fig.  6),  and  form  a  fireplace  about  16  inches 
wide  and  18  feet  long.  The  large  doors  B  B  give  access  to 

the  pots.  H  U  are  pits  at  each  end  of  the  furnace  for  work- 
ing the  fires,  and  K  K  are  tunnels  connecting  the  pits  of  a 

series  of  furnaces  tlirough  which  fuel  is  brought  and  ashes 
arc  removed.  Layers  of  charcoal  about  one-fourth  of  an  inch 
thick  and  layers  of  iron  bars  are  laid  alternately  in  tlie  pots 
(in  such  manner  that  no  bars  shall  touch  each  other)  until 

the  jiots  are  full.  Then  sand  and  a  cover  of  fire-clay  is 
tightly  rammed  upon  each  pot,  and  the  doors  B  B  are  clo.sed 
with  brick  walls,  except  a  sight-hole  in  each.  A  fire  is  then 
built  uijon  the  grate  at  o,  and  a  yellow  to  white  Iieat  is 
maintained  on  the  pots  for  six  to  ten  days,  according  to  the 
degree  of  carburization  required.  Test  bars  are  from  time 
to  time  withdrawn  at  the  hole  g  to  ascertain  the  progress  of 
the  cementation,  and  when  it  is 

completed  the  ash-pit  doors  are 
closed  and  the  fire  is  allowed  to 
smolder  and  go  out.  The  pots  are 

then  opened  and  the  bars  are  re- 
moved. Furnaces  for  heating-re- 

torts in  the  production  of  illumi- 
nating gas  are  simpler  forms  of 

the  above-described  apparatus. 
The  cupola  furnace,  in  a  form 

commonly  used  for  melting  iron 
in  foundries,  is  shown  in  vertical 
section  by  Fig.  8.  It  consists  of  a 
plate-iron  shell  lined  with  fire- brick. The  internal  diameter  is 
ordinarily  from  3  to  6  feet.  The 

engravings  show  a  Mackenzie  cu- 
pola, which  is  elliptical  in  cross- section  in  order  to  shorten  the 

travel  of  the  blast  from  the  tuyere 
B  to  the  center  of  the  cupola.  The 

tuyere  is  a  slit  1  inch  to  1|-  inches 
high,  and  extending  entirely 
around  ihe  furnace.  Air  is  sup- 

plied through  the  wind-boxes  D 
from  a  high-speed  fan  or  a  piston 
blowing-machine  at  a  pressure  of 
J  II).  to  1  lb.,  according  to  the 
amount  and  duration  of  the  work. 
The  furnace  is  narrowed  at  the 

melting  zone  by  the  boshes  C. 
Iron  (either  pig  or  cast  scrap)  and 
anthracite  coal  or  coke  are  charged 
in  alternate  layers,  and  the  melted 
metal  accumulates  in  the  hearth 
below  the  tuyeres,  and  is  tapped  off  at  A. 

Fig. 8.  —  Cupola    furnace 
(vertical  section). 

Bituminous  coal, 

being  compacted  by  the  heat  and  the  pressure  of  superin- 
cumbent charges,  will  not  permit  free  passage  of  the  blast, 

and  is  hence  an  unsuitable  fuel  for  cupolas.  From  5  to  15 
lb.  of  iron  are  melted  with  a  pound  of  coal,  according  to  the 

kind  and  size  of  furnace.  When  the  day's  melting  is  over 
the  bottom  doors  are  opened  and  the  sand  bottom  and  the 
slag  and  any  remaining  iron  are  dropped  into  the  pit  below. 
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Fig.  9.— Vertical  section. 

For  delivering  regular  quantities  of  racltpil  iron  for  many 
consecutive  hours — for  iiisl;nirc.  6  tons  an  hour  for  a  day 
and  a  night  in  the  Bessemer  steel-works — mcjdilieatioiis  of 
the  cupola  are  required,  as  sliown  in  the  vertical  section 
Fig.  9  and  the  cross-section  Pig.  10.     In  the  fonndry  cupola 

(Fig.  8)  the  hearth is  shallow,  so  that 
the  bed-charge  of 
coal  (which  must 
I'each  above  the 
t  uyercs)  may  be 
light  ;  and  since 
the  furnace  is  run 
but  a  few  hours  at 
a  time,  this  hearth. 
is  large  enough  to 
contain  the  slag. 
If  a  great  quantity 
of  iron  is  required, 

large  cujjolas  or  a 
number  of  cupolas 
are  employed.  But 
when  the  furnace 

must  melt  contin- 
iiously  for  many 
hours,  the  hearth 

II  (Fig.  9)  is  en- 
larged to  accommo- date a  eonsideralile 

quantity  of  melted metal  and  slag, 

and  the  tap-holes 
U  V  are  provided 
to  discharge  tlie 

slag  as  it  accumu- 
lates ;  otherwise  it 

would  rise  and  clog  the  tuyeres  and  form  "  scaffolds,"  which 
are  masses  of  slag  and  coal  that  chill  upon  the  walls.  The 
tuyeres  0  are  cast-iron  tubes,  generally  six  in  number,  with 
a  5  by  8-inch  hole  in  each,  and  are  so  arranged  that  they  can 
be  cleared  while  in  operation  by  inserting  a  bar  through 
doors  in  the  wind-boxes  P.  In  a  cupola  of  5  feet  internal 
diameter  the  bed-charge  of  coal,  to  reach  above  the  tuyeres, 
is  about  2i  tons.  Upon  this  are  placed  3^  tons  of  pig  iron 
and  100  lb.  of  limestone  (to  make  the  cinder  fluid) ;  then 
600  to  700  lb.  of  coal,  3^  tons  of  iron,  and  100  lb.  of  lime- 

stone, followed  by  coal,  iron,  and  limestone  in  the  last- 
named  proportions.  The  fire  is  maintained  by  draught 
through  the  holes  J  K  L  till  the  bed-charge  is  thoroughly 
alight ;  these  holes  are  then  closed  and  blast  is  apjilied 
through  the  tuyeres  0.  When  some  15  tons  of  iron  have 
been  melted  and  tapped  out  at  L,  the  slag-hole  U  is  opened. 

As  the  hearth  fills 

again  with  iron  the 
slag  floating  upon 
it  runs  out ;  and 
when  the  iron  has 
risen  to  U,  it  is 

again  tapped  off  at 
Ij.  The  slag-hole 
now  remains  open, 
and  the  cupola  is 
worked  ■  continu- 

ously as  last  tie- scribed. 

The  Oas  -  fur- 
nace. —  The  mere 

mingling  of  com- 
bustible gas  and  air 

is  but  one  element 
in  the  production 
of  the  great  and 
manageable  heats 
obtained  in  a  gas- 

furnace.  The  regener.ative  principle — i.  e.  utilizing  the  oth- 
erwise waste  escaping  heat  to  raise  the  temperature  of  the 

entering  air  and  gas — is  the  subject  of  those  modern  im- 
prtjvcments  which  are  bringing  the  gas-furnace  into  almost 
universal  use.  There  are  two  systems  of  regeneration:  1, 
the  one  by  means  of  which  Messrs.  C.  VV.  and  F.  Siemens, 
of  London,  developed  the  highly  perfected  and  generally 
used  Siemens  furnace.  This  consists  in  passing  the  heated 
products  of  combustion,  as  they  leave  the  furnace,  over  vast 
surfaces  of  brick,  upon  which  they  deposit  their  heat.     The 

entering  air  and  gas  are  then  passed  over  these  liot  brick 
surfaces,  and,  so  to  speak,  wash  oil  the  heat  from  tliem  and 

Fig.  10.— Cross-section. 

Fig.  IOa. 

take  it  up  themselves.     Meanwhile,  the  escaping  products 
of  composition   are    heating  other   brick   surfaces,   which 

1 
in  their  turn  yield  their  heat  to 
the  incommg  gases.  This  is  the 
alternating  system.  The  heat 
in  a  coal  reverberatory  furnace 

probably  never  exceeds  3,500° 
F. ;  that  produced  in  a  gas-fur- 

nace by  direct  combustion  is  the 
same,  plus  the  heat  returned  by  p^^  ̂ g^ 

the  regenerators,  and  may  reach 
4,500"  F.,  which   is  the  heat  at  whicli   dissociation   com- 

mences, and  is  therefore  the  maximum  attainable  by  the 
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combustion  of  the  gases  employed.  3.  Tlie  otlicr  form  of 

reseneriitor  is,  proijerly  speaking,  a  stove,  in  wliieli  tlie  out- 
going giuses  pass  on  one  side  of  tliin  ('onducting  jiartitions, 

while  the  incoming  gases  flow  along  the  opposite  side,  tlie 

heat  being  continuously  transmitted  through  the  partitions. 
This  continuous  system  of  regeneration,  although  employed 

in  a  limited  or  animperfect  manner  king  prior  to  Sieinens's 
experiments,  and  considerably  improved  by  Gorman  in  the 

jiroducer.  now  generally  preferred  in 

practice,  are  tliose  of  S.  'J'.  Wellnn 

Fia.  II.— Siemens  gas-furuace. 

his  name,  has  again  fallen  into English  furnace  bearin  , 
disuse.    The  gas-producer  has  also  been  the  subject  of  many 
modiiioations  to  suit  ditt'erent  fuels.     The  one  illustrated  in 
longitudinal  section  by  Pig.  10a,  and  in  cross-section  by 
Pig.  10b,  is  the  form  designed  by  Wellman  for  bituminous 
coal.     It  is  a  strongly  bound  fire-brick  chamber,  from  7  to  8 
feet  square  in  its  largest  dimensions  and  7  to  10  feet  deep. 
Coal  charged   through   the   gas-tight^  hopper  A  is  slowly 
burned   on   the   grate  B.      The  fire  is 
stirred  by  a  bar  inserted  at  the  hole  C. 
By  means  of  the  flue  D  the  gas  enters 
the  flue  E  to   the   main  underground 
flue  M,  which  is  also  the  outlet  of  other 
producers     arranged    in    line   with   it. 
Thence  the  gas  is  conducted  to  the  fur- 

naces, which  may  adjoin  the  producers 
or  be  hundreds  of  feet  away.     Air  for 
combustion   was   formerly  drawn   into 

the  grate  by  means  of  the  furnace  chim- 
ney, but  blast  is  now  generally  intro- 

duced  under    the    grates   in   order  to 
control  the  rate  of   combustion  bettei-. 
Some  2  tons  of  coal  are  burned  in  24 
hours  in  each  producer.     The  anthracite 
producer  is  usually  larger  and  has  more 
grate  surface,  and  jets  of  steam  .are  em- 

ployed,  chiefly   to    soften  the  clinker. 
The  use  of  water  as  a  means  of  furnish- 

ing combustible  gases  has  not  proved 
advantageous,  because  their  combustion 
produces  no  more  heat  than  that   ab- 

stracted in  decomposing  the  water  into 
these  gases.     Bituminous  coal   having 
been  lighted  in  t  he  producer,  the  volatile 
constituents,  chiefly  hydrocarbons  and 
water,  are  first  evolved.     Of  the  remain- 

ing 60  or  70  per  cent,  of  solid  carbon, 
that  next  the  grate  is  burned  to  carbon- 

ic acid,  which,  by  rising  through  2  or  3 
feet  thickness  of  incandescent  carbon,  is  changed  to  carbimic 
oxide.     The  gases  passing  to  the  furnace  consist  chiefly  of 
carbonic  oxide,  25  per  cent. ;   hydrocarbons,  10  per  cent. ; 
and  nitrogen,  60  per  cent.     The  producer  and  gas-flue  should 
contain  a  slight  excess  of  pressure  over  the  atmosphere  to 
prevent  the  inflow  of  air  through  crevices,  and  the  eonse- 
qui^nt  comliustioii  and  w.aste  of  gas.     Phaeing  the  gas-pro- 

ducers below  the  furna.c(\  or  supplying  them  with  air  by  a 
fan  rather  than  by  the  furnace  chimney  draught,  best  ac- 

complishes this  purpose.     The  modifications  of  the  .Siemens 

n  American  metallurgical 

practi(-e,  are  inose  oi  o.  j  .  y>  oilman,  of  'J'hurlow,  Pa.,  and J.  W.  Tavlor,  of  High  Bridge,  N.  J. 
TUe.  iSinncns  Qas-furnact. — The   general  structure  and 

details  of  tliis  furnace,  for  both  njeltiiig  and  heating,  are 

illustratinl  by  Pigs.  11  to  14,  wliich  represent  a  5-ton  open- 
hearlli  furnace  for  the  mainifacture  of  Martin  steel  out  of 

cast  and  wrought  iron,  as  built  liy  S.  T.  Wellman  lor  the 
Otis  Iron  and  Steel  Company,  Cleveland, 

O.     AlllKJUgh  the  design  is  now  anti- 
quated, the  drawings  well  serve  the  pur- 

pose of  illustrating  the  principles  of  con- 
struction and  operation.     A  furnace  of 

modern  design,  in  which  natural  gas  is 
used  as  the  fuel,  is  shown  in  the  article 
Steel.     Above  the  floor-line  W  (Pig.  13) 
the  furnace  is  a  rectangular  iron  box 
about  22  by  10  feet  in  plan,  strengthened 
with  buckstaves,  roofed  and  lined  with 
fire-brick,  and  furnished  with  charging 
doors,  U,  like  the  ordinary  reverberating 
furnace.      The  sand-bed  or  hearth,  T, 

upon  which  the  materials  are   melted 
rests  in  a  heavy  east-iron  V)ii.sin,  beneath 
which  there  is  free  circulation  of  air  to 

preserve  the  parts  from  excessive  heat. 
By  means  of  the  spout  V  the  steel  is 
conducted  to  the  casting  ladle.     Fig.  14 
is  an  exterior  view  of  the  charging  side 
of  the  furnace  and  of  the  regenerator 
below.     The  regenerator  consists  of  four 
fire-brick  chambers.  K  L  M  N  (Pig.  11  ; 
shown  in  horizontal  section  at  Fig.  12, 
and  in  cross-section  at  Fig.   13),  which 
are  filled  with  a  checkerwork  of  fire- 

bricks stacked  loosely  together,  so  as  to  present  the  larg- 
est amount  of  surface  to  any  gas  entering  the  chamber. 

From  each  of  the  end  chambers,  K  N,  two  gas-ports,  S,  lead 
up  into  the  furnace  (as  shown  on  the  right  of  Fig.  11,  and 
in  i)lan  on  the  right  of  Fig.  12).     From  each  chamber,  L  N, 
three  air-ports.  P  (Fig.  11)  and  R  (Pigs.  11  and  12),  lead  up 
alongside  the  gas-ports  to  a  higher  point  in  the  furnace,  in 
order  to  promote  a  more  thorough  mixture  of  air  and  gas. 

Fig.  13.— Siemens  gas-furnace  (liorizontal  section). 

The  ports  thus  form  a  sort  of  vast  argand  burner  at  each 
end  of  the  furnace.  The  gas.  air,  and  reversing  valves  and 
flues  are  shown  in  cross-section  at  Pig.  13,  in  plan  (laid 

over  a  horizontal  section  of  the  flues)  at  Pig.  12,  and  in 

longitudinal  section  (laid  over  a  longitudinal  section  of  the 

regenerators)  at  Fig.  11.  The  operation  is  as  follows:  Gas 

from  the  producers^  regulated  by  the  puppet-valve  B,  passes 
down  through  the  reversing  valve,  C  (1  ig.  11),  which  is  so 
set  as  to  throw  it  into  the  flue,  P,  and  the  regenersitor.  K, 

where  it  percolates  through  the  mass  of  red  to  yellow  hot 
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brickwork,  and  thoiice  passes  at  an  Ofiually  liif,'li  tiMiipera- 
turo  iiiU)  the  furnace.  Meanwliilo  air,  rcfjulatod  Ijy  llii' 
valvo,  I'j,  is  drawn  by  the  furnace  cliiinncy  into  t.lic  reversing 
valve,  C  (Fig.  l^?),  wliicii,  being  set  similarly  to  C,  guides  the 
air  through  the  flue  Ci  into  the  regenerator,  L,  wliere  it  is 
also  heated  red  hot,  au'l  in  this  condition  it  passes  up  the 
port,  P,  and  meets  the  red-hot  gas  at  the  moul h  of  the  furnace. 
The  combustion  is  instantaneous,  and  intense  enough,  if  the 
gas  is  not  carefully  regulated,  to  melt  down  the  roof  of  tlie 
furnace.  The  flame  is  thrown  down  by  the  roof  upon  tlie  bath 
of  metal  in  the  hearth,  T  ;  thence  it  passes  down  llie  ports, 
R  S  (Fig.  12)  into  the  two  regenerator.s,  M  N  (Fig.  11),  whicii 
absorb  its  lieat ;  and  thence  it  escapes  through  the  flues,  J 
n,  under  the  two  reversing  valves,  C  C,  and  into  the  chim- 

ney-flue, A  A'.    After  twenty  or  thirty  minutes,  the  two  left- 

FiG.  13.— Siemens  gas-furnace  (cross-section). 

hand  regenerators  having  been  somewhat  cooled  by  the  in- 
going air  and  gas,  and  the  two  right-hand  regenerators 

having  been  highly  heated  by  the  outgoing  products  of 
combustion,  the  valves,  C  C,  are  reversed  byineans  of  the 
handles,  D,  when  immediately  the  currents  begin  to  move  in 
the  opposite  direction  ;  the  gases  pass  into  the  furnace  at 
R  S  and  out  through  tlie  regenerators,  K  L.  The  chief  ad- 

vantages of  the  gas  furnace  over  the  coal  furnace  are — 1. 
Less  than  half  tlie  coal  is  required  for  a  given  heat :  but 
since  the  escaping  heat  of  the  gas  furnace  is  expended  in 
regenerating  gas  rather  than  in  raising  steam,  additional 

Fio.  14  — Siemens  ^as-furnace  (exterior  view  of  tiie  cliarging  side, and  of  the  regenerator  below  i. 

coal^  must  lie  burned  under  the  boilers,  so  that  (he  fuel-sav- 
ing is  reduced  in  rolling-mills  to  about  25  per  cent.  2.  The 

saving  in  the  oxidation  of  the  ii-on  heated  is  about  3  per 
cent. — a  greater  economy  than  that  in  fuel — and  is  due  to 
the  complete  command  of  the  chemical  character  of  the 
fl.'inie.  The  prevention  of  smoke,  the  saving  of  space  and labor,  and  the  cleanliness  of  works  are  also  considerable  ad- 

vantages. It  will  be  observed,  by  comparing  the  open 
hearth  with  the  pot  furnace  and  the  puddling  furnace  liere- 
inaftcr  described,  tliat  the  use  of  gas  and  of  regeneration 

may  be  adapted  to  any  required  shape  of  furnace  and  to  all 
varieties  of  work.  In  the  glass  manufacture,  for  example, 
they  are  largely  employed.  In  the  gas  healinri  furnace  the 
bed  is  usually  made  much  larger  than  in  the  coal  reverbera- 
tory  (Fig.  3),  because  uniformity  of  tcnqierature  can  be 
much  better  maintained.  The  largest  practicable  coal  fur- 

nace will  heat,  for  instance,  6  or  7  three-rail  steel  ingots 
weighing  a  ton  each;  a  perfectly  manageable  gas-furnace, 
20  by  12  feet  on  the  bed,  will  hold  IT)  or  LS  such  ingots.  The 
continuous  regenerator  will  be  described  in  a  following 

paragraph. 
The  Pot  Furnace. — This  is  a  small  furnace,  worked  at  a 

very  high  temperature,  for  heating  fire-clay  or  plumbago 

Fia.  15.— Siemens  gas-pot  furnace  (longitudinal  section). 

crucibles  or  pots  in  which  steel,  brass,  and  other  metals  are 
melted.  In  the  manufacture  of  crucible  steel  the  pots  con- 

taining the  ingredients  (chiefly  wrought  iron  or  cemented 
steel,  and  a  little  carbon  and  manganese)  are  about  13 
inches  high  by  10  inches  in  diameter.  Prom  two  to  six 

ot  them  are  placed  in  a  "  melting-hole,"  which  is  a  fire- 
biick  furnace  Just  large  enough  to  hold  them  and  the  fire 
in  which  they  are  partially  buried.  The  top  of  the  furnace 
opens,  by  means  of  a  lid,  on  the  general  floor  of  the  build- 

ing ;  a  grate  beneath  communicates  with  a  subterranean 
ash-pit  and  gangway.  The  fire  in  a  coal  furnace  is  urged 
by  a  powerful  blast,  and  the  escaping  heat  from  a  long 
row  of  melting-holes  passes  under  a  common  steam-boiler. 
When  the  metal  is  ready  to  cast,  the  lid  of  the  furnace  is 
drawn  to  one  side,  the  pot  is  lifted  out.  the  cover  of  the  pot 
is  removed,  and  the  metal  is  iioured  into  a  mold.  Pigs. 
15  and  16  are  respectively  a  longitudinal  and  cross-section 
of  a  Siemens  gas-pot  furnace.  The  general  structure  of  a 
melting-hole  and  the  situation  of  the  pots  E,  whether  coal 
or  gas  fuel  is  used,  is  shown  at  F  G.  The  structure  and 
operation  of  the  regenerative  apparatus  will  be  understood 
by  referring  to  the  foregoing  description  of  the  open  hearth. 
Gas  and  air,  entering  the  hot  regenerators  I  H  respectively, 
mingle  and  burn  as  they  enter  tlie  melting-hole  G  ;  thence 
they  pass  into  and  heat  the  regenerators  J  K.  By  means 
of  the  reversing  valves  the  currents  are  changed  from  time 

B 

^i^K  ...CD 

Fig.  10.— Siemens  gas-pot  furnace  (cross-section). 

to  time  in  order  to  maintain  a  uniform  temperature  in  the furnace. 

The  Puddling  Furnace. — This  is  a  rcverbcratory  furnace, 
in  which  crude  cast  iron  is  melted  and  subjected  to  the 
oxidizing  action  of  air  and  of  oxide  of  iron,  in  order  to  re- 

move its  carbon  and   silicon,  and  thus  convert  it  into  a 
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pasty  mass  of  iiiiilloaljlo.  iron.  Its  general  ooiistruetion  is 
like  tliat  of  the  liciitiii;;  furnace  (Fig.  3),  except  tliat  its 
hearth  is  formed  like  that  of  tlie  opi'M-liearth  furnace  (Figs. 
11  to  14).  When  gas  fuel  is  eni|il(iyecl  the  regenerative  sys- 

tem is  substantially  that  shown  in  the  last-named  engrav- 
ings. The  single  ]iuddling  furnace  has  a  door  at  one  side 

of  the  hearth  by  which  the  iron  is  inserted  and  the  "  ball  " 
is  removed.  Tlimugh  a  notch  in  the  door  the  workman  in- 

serts the  "  rabble  "  or  hooked  iron  bar  by  which  h(^  stirs  the 
bath  and  forms  the  iron  into  balls.  A  double  furnace  has 

doors  on  both  sides,  through  which  tw'o  men  work  in  the 
same  bath.  The  product  of  a  douljle  furnace  is  about  3 
tons  in  ten  hours.  Many  attempts  have  been  ma<ie  to  in- 

crease the  product  of  tlie  jiuddling  furnace  and  to  relieve 
the  severe  manual  labor  of  stirring  the  charge  by  niin-han- 
ical  appliances,  chiefly  by  means  of  the  revolving  furnace. 
These  contrivances  have  all  been  abandoned. 

The  use  of  rotary  furnaces  is  now  confined  in  American 

luetnUurgical  practice  to  the  difl'erent  modifications  of  the 
IJrueckiier  cylimler,  employed  in  the  roasting  (expulsion  of 
sulphur)  of  copper  ores.  These  rotary  furnaces  are  simple 
large  brick-lined  iron  shells,  resting  on  rollers  and  driven 
by  power,  having  at  one  end  the  fire-box  in  which  the  fuel  is 
burned  and  at  the  other  end  the  fine  from  which  the  gases 
of  comlmstion  and  of  roasting  escape. 

Concliixinn. — A  treatise  on  furnaces  without  descri|)tions 
of  the  different  smelting  furnaces,  and  of  numerous  stand- 

ard forms  of  apparatus  for  applying  heat  in  the  various 
arts,  is  obviously  incomplete.  They  are  all,  however,  spe- 

cial applications,  and  as  such  are  described  in  the  treatises 
on  these  arts,  ami  they  are  all  modifications  of  the  typical 
forms  herein  descriljed.  In  those  arts  where  fuel  is  used  on 
the  largest  scale,  such  as  the  manufacture  of  wrought  iron, 
steel,  and  glass,  and  where  the  highest  temperatures  are  re- 

quired, the  grand  imi>rovement  of  the  period,  already  be- 
coming general,  is  the  use  of  gaseous  fuel,  and  its  regenera- 

tion by  means  of  the  escaping  heat  of  the  furnace.  One,  at 
least,  of  the  most  important  modern  manufactures — that 
of  open-hearth  steel — is  the  direct  result  of  the  regenerative 
gas  furnace.  Heat  of  .sufficient  intensity  and  of  suitable 
chemical  character  was  unattainable  by  any  other  known 
means.  The  temperature  of  dissociation  having  been  at- 

tained, further  imjirovements  would  appear  to  lie  in  the 
direction — fir.st.  of  economy — less  than  one-tenth  of  the 
theoretical  value  of  fuel  is  utilized  in  the  best  furnaces; 

second,  of  more  enduring  refractory  materials — fire-bricks 
are  melted  at  easily  attainable  heats,  and  all  refractory 
compounds  are  soon,  destroyed  by  chemical  reaction  with 
the  ingredients  under  treatment. 

Revised  by  C.  Kirchhoff. 

Fliriies,  fiirn  [from  Flemish  Yeiirne,  Fumes] :  town  of 
Belgium  :  province  of  West  Flanders ;  at  the  junction  of 
three  canals :  1^  miles  E.  by  N.  of  Dunkirk,  France  (see 
map  of  Holland  and  Belgium,  ref.  9- A).  It  has  manufac- 

tures of  linen  and  leather,  and  a  large  trade  in  grain,  but- 
ter, cheese,  and  linen.  Noticeable  among  its  public  buildings 

are  the  Church  of  Walpurgis,  erected  in  the  ninth  century, 
and  the  city-hall,  erected  in  the  thirteenth  centurv.  Pop. 
(1891)  5,465. 

Fiir'ness,  Horace  Howard.  LIj.  D.  (Harvard,  1894) : 
Shakspearean  scholar;  b.  in  Philadelphia,  Nov.  3,  1838; 
graduated  at  Harvard  College  1854;  studied  law;  was  ad- 

mitted to  practice  1859;  furnished. chapters  in  Trouliat  and 
Haly's  Practice  on  Ejectment,  Domestic,  and  Foreign  At- 

tachment, etc. ;  has  published  eight  volumes  of  a  New  Vari- 
orum ed.  of  Shakspeare's  plavs — viz.,  Romeo  and  Juliet 

(1871) ;  Macbeth  (1873) ;  Hamlet  (3  vols.,  1877) ;  King  Lear 
(1880);  Otliello  (1886);  The  Merchant  of  Venice  (1888);  As 
You  Like  It  (1890) ;  and  The  Tempest  (1892). 

Fnriiess,  William  Henry.  D.D.,  LL.  D. :  clergyman;  li. 

in  Boston,  Ma.ss.,  Aja-.  20,  1802:  a  graduate  of  the  Boston 
Latin  School  and  of  Harvard  College  1820;  studied  theol- 

ogy at  Cambridge,  and  was  ordained  pastor  of  the  First 
Congregational  Unitarian  church  in  Philadelphia  in  1835; 
resigned  in  1875.  1).  .Jan.  30, 1896.  Dr.  Furness  was  wide- 

ly known  as  an  author ;  he  published  a  volume  of  prayiirs 
(1850),  a  volume  of  .sermons  (1855) ;  wrote  devotional  poetry 
of  tender  feeling;  made  numerous  translations  from  the 
German  poets,  and  pulilished  a  volume  of  prose  tales  from 
the  German  (1856).  He  printed  many  sermons  in  [iiim- 

phlet,  contributed  articles  to  the  Christian  L'j-aminer, inostly  on  his  f;ivorite  suljjecl,  llie  New  Testament  Gospels. 
and  was  for  three  years  editor  of  Tlie  Diadem,  an  annual 

puljlished  in  Philadelphia.  But  his  name  will  be  chiefly 
remi'iuljered  in  connection  with  the  anti-slavery  movement, 
in  wliich  he  took  an  intense  interest,  and  on  which  be  fre- 
(piently  and  earnestly  preached;  and  witli  the  attempt  to 
recover  the  character  of  Jesus  by  a  fresh  study  of  Ills  biog- 

raphers. Ilis  chief  literary  works  are  on  this  theme,  the 
successive  volumes  being  simply  attempts  at  more  complete 
and  convincing  statement.  The  first.  Reniarlis  on  the  Four 
(ios/iels.  appeared  in  1836 ;  Jesus  and  his  Biographers,  in 
1838;  a  Jlistirry  of  Jesus,  in  1850;  Tlioiights  on  the  Life 
and  Character  of  Jesus  of  Aazareth,  in  1859;  The  Veil 
Rartlg  Lifted,  1864;  and  Jesus,  in  1871.  These  volumes  he 
has  followed  up  with  many  minor  studies  of  the  same  gen- 

eral theme.  He  translated  from  the  German,  with  notes 

and  comments,  Dr.  Daniel  Sehenkel's  Characterhild  Jesu, 
an  elaljorate  essay  writ;ten  as  a  reply  to  Renan's  work  (2 
vols.,  Boston,  1866).  For  an  estimate  of  his  view  of  Jesus, 
see  The  North  American  Review  for  Oct.,  1850.  In  1886 
he  published  Verses  and  Translations  from  tlie  German 
I'oets;  in  1893,  Pastoral  Offices.  Dr.  Furness  never  took 
part  in  sciclarian  controversies,  nor  was  he  interested  in  the 
extension  of  the  Unitarian  faith  as  a  peculiarity,  preferring 
to  stand  outside  of  organizations. 

Revised  by  J.  W.  Chadwick. 

Furness,  William  Henry.  Jr. ;  artist ;  b.  in  Philadel- 
phia, Pa..  May  31, 1838 ;  d.  in  Cambridge,  Mass.,  Mar.  4, 1867. 

On  leaving  school  at  the  age  of  sixteen,  he  went  into  a 
counting-room,  but  was  there  only  one  year,  his  passion  be- 

ing for  art.  His  skill  in  crayon  portraits  gained  him  repu- 
t  at  ion  and  money;  he  went  to  Brooklyn,  N.  Y.,  thence  soon 
after  to  Boston,  where  a  residence  of  two  or  three  years  en- 
alded  him  to  accumulate  sufficient  means  by  liis  pencil  to 

S]iend  more  than  two  years  abroad,' studying  art  in  Diissel- 
dorf,  IMunich,  Dresden,  and  Venice.  On  his  return  he  es- 

tablished himself  as  a  portrait-painter  in  Philadelphia,  mar- 
ried, removed  his  studio  to  Boston,  and  lived  in  Cambridge. 

His  improvement  as  an  artist  was  rajiid.  and  at  the  time  of 
his  death  he  stood  in  the  front  rank  of  his  jirofession.  His 
best  work  is  marked  by  firmness  of  drawing,  tmlli  of  color, 
fidelity  to  characteristic  traits  of  feature,  and  fine  feeling 
of  expression.  His  genius  was  delicate,  his  spirit  gentle,  his 
taste  refined ;  but  earnest  study  saved  him  from  weakness, 
and  his  simple  love  of  truth  imparted  to  his  portraits  a  liv- 

ing charm.  He  was  fortunate  in  his  subjects.  Charles 
Sumner.  Lucretia  Mott,  Dr.  Furness,  John  W.  Field,  Ham- 

ilton Wilde  the  painter,  J.  P.  Lesley,  the  daughter  of  R.  W. 
Emerson,  with  many  persons  besides  of  intellect  and  char- 

acter, sat  to  him. 

Furniture  [from  Fr.  fourniture,  furnishing,  supplying, 

deriv.  oi  fournir,  furnish  <  0.  Pr. /o  ;■?«>,  from  Teuton.;  of. 
O.  H.  Germ,  frummjan,  deriv.  of  frtima,  use,  advantage ;  cf. 
Mod.  Genu,  fromm,  advantageous,  useful,  good,  execute, 
do]  :  that  with  which  anything  is  furnished ;  hence  that 
which  is  needed  to  help  anything  discharge  its  functions,  or 
to  help  any  person  do  his  or  her  work.  Thus  the  locks  and 
hinges  in  a  house  are  a  part  of  the  furniture,  as  called  for  in 
the  contract  for  building,  and  we  speak  of  horee-furniture  as 
including  saddles  and  bridles  and  all  their  minor  parts  ;  so 
table-furniture  includes  all  necessary  and  ornamental  dishes 
and  other  vessels,  knives  and  forks  and  spoons,  table-cloths 
and  other  such  accessories.  But  the  word  used  absolutely 
means,  generally,  the  tables  and  chairs,  bedsteads  and  chests 
of  drawers,  which  are  used  in  a  dwelling-house,  the  writing- 
desks,  book-cases,  etc.,  of  a  library  or  office,  or  in  a  fuller 
sense  the  above  together  with  the  bed-linen,  earjiets,  cur- 

tains, and  the  like.  It  is  not  customary  to  include  in  furni- 
ture the  pictures  on  the  walls  or  the  vases  on  the  mantel- 

shelves, nor  other  articles  of  art  and  ornament  having  no utility. 

Something  of  convenient  height  to  sit  on  has  always  been 
found  necessary  for  comfortable  life,  except  among  the 
Japanese  of  the  so-called  feudal  period  which  ended  in 
1868,  who  were  wholly  independent  of  such  convenience.  A 
frame  upon  which  to  lay  the  cushions,  rags,  or  mattresses, 
which  constitute  the  be^  has  also  been  found  necessary, 
probalily  because  it  raises  the  sleeper  out  of  the  draughts  of 
air  which  sweep  along  the  floor,  and  out  of  reach  of  many 
insects  and  creeping  things.  Here  again  the  Japanese  have 
been  an  exception,  needing  no  bedstead  at  all.  Persons 
seated  on  chairs  or  reclining  on  beds  or  couches  need  tables 
upon  which  to  lay  small  objects  in  use,  and  especially  the 
dishes  and  other  table-furniture  at  meal-time;  and  the 
.lapanese,  seated  on  their  floor-mats,   also   reipiire   tables. 
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though  vory  low  ones.  Finally,  slivlves  of  soini;  sort  aro 
needed  upon  whi<^li  to  lay,  oul  of  llie  way  of  harm,  objects  not 
immediately  in  use;  and  drawers,  vvliich  are  merely  a  modi- 

fication of  boxes  resting  on  shelves,  are  an  equally  obvious 
device;  the  union  of  such  shelves 
with  (lraw(U's,  or  inclosed  boxes  of 
any  sort,  makes  up  the  cupboard, 
sideboard,  cabinet,  chest  of  draw- 

ers, or  wardrobe.  Necessary  fur- 
niture consists  of  these  few  types, 

the  seat,  the  couch,  the  table,  the 

/'>'-^    '^^'fi'J/ll  cupboard.     The  Egyptians,  at  the *•  '""  time  ot  their  early  wall-paintings, 
many  centuries  before  the  Chris- 

tian era,  had  chairs  of  wood,  with 
cane  seats  woven  very  much  as 
modern  ones  are  woven ;  others 
with  seats  of  interwoven  leather 

strips,  and  others  with  cushions ; 
and  also-  large  and  easy  armchairs, 
with  cushioned  seats,  arms,  and 
backs.  Wooden  frames  of  some  of 
these  liave  been  found  in  tombs  in 

perfect  preservation.  Wooden  bed- 
steads and  "  day-beds,"  or  couches. Fio.    1.— Throne    or 

chair  from  an  ancient  t^gy  had  also,  "and  some  of  these Egyptian  waU-paintmg.  ^e/e  splendidly  decorated.  There 
was  a  very  general  custom  of  orna- 

menting these  beds  and  couches  with  the  heads,  legs,  and 
tails  of  lions,  oxen,  and  other  beasts,  and  this  was  carried  so 
far  sometimes  that  the  whole  ].iieee  of  furniture  appeared 
to  be  modeled  after  the  creature  chosen  as  its  suV)ject.  A 
religious  or  traditional  feeling  had  to  do  with  this  custom, 
no  doubt.  Tlie  larger  armcliairs,  or  thrones,  as  they  may 
well  be  called,  are  represented  as  even  more  elaborately 
carved  with  heads  and  hoofs  ami  paws  of  animals.  Some 
of  these  were  certainly  made  of  metal,  the  wall-paintings 
uuike  that  clear  ;  they  were  prol)ably  of  bronze,  and  gilded. 
Tlie  discovery  of  one  superb  throne  in  excellent  preservation, 
now  in  England,  has  proved  that  sixteen  hundred  years  B.  c. 
the  Egyptians  knew  how  to  combine  hard  and  fine  grained 
wood,  richly  carved,  with  solirl  silver  and  guld  and  the  same 
metals  in  thin  plates,  into  one  rich  and  really  noble  design. 
The  Egyptians  were  great  masters  of  metal  work,  and  their 
gold  and  silver  plate  must  have  been  splendid,  to  judge 
from  the  wall-paintings  and  to  reason  from  the  an.alogy  of 
the  jewelry  found  in  mummy-cases;  the  plate  itself  has  pei'- 
ished,  except  in  a  few  cases,  its  intrinsic  value  insuring  its 
reduction  to  ingots  or  coin  at  any  change  in  the  political 
world :  the  few  pieces  which  have  been  found  in  the  tombs 
are  of  spirited  design,  but  a  very  great  number  of  large  and 
very  minute  representations  of  vases,  cups,  dishes,  etc.,  has 

been  collected  by  M.  Prisse  d'Avennes  from  the  wall-paint- 
ings, and  their  variety,  richness,  and  beauty  are  astonish- 
ing. (See  Metal-work.)  Spoons,  ladles,  and  dishes  of  hard 

wood  are  found  most  richly  carved  in  the  semblance  of  hu- 
man figures,  as  slaves  carrying  burdens,  children,  lute-play- 

ers, females  in  the  attitude  of  swimming  and  supporting  the 
bowl  of  the  spoon  between  their  hands,  as  if  they  were  try- 

ing to  keep  it  afloat  and  before  them.  Some  of  these  are 
painted  in  elaborate  variety  of  color,  others  are  left  of  the 
natural  tint  of  the  wood,  and  inlaid  with  glass,  other  woods, 
ivory,  etc.  Toilet  articles  also  of  painted  wood  exist  in  the 
collections,  some  of  them  worked  into  fanciful  bouquets, 
the  large  flowers  of  which  unscrew,  revealing  small  boxes 
and  trays.  Egyptian  physical  civilization  seems  to  have 
been  as  carefully  organized  for  comfort  and  display  as  that. 
of  modern  Europe,  and  this  civilization  the  people  of  the 
Nile  knew  how  to  maintain  for  a  space  of  time  which  dwarfs 
by  comparison  all  the  epochs  of  Europe. 

The  Assyrians  are  shown  in  their  bas-reliefs  seated  on 
couches  and  tlirones,  with  bedside  tables  and  stools,  vases 
and  dishes  of  varied  form.  The  tables  are  lower  than  the 
couches,  as  would  be  more  convenient.  We  know  that  the 
ancient  Persians  and  the  peoples  of  Asia  Minor  had  ricli 
and  splendid  furniture.  The  people  of  India  have  been 
makers  of  splendid  articles  of  mingled  use  and  beauty  from 
time  immemorial.  The  great  empire  of  China  will  give  the 
archaeologists,  whenever  they  may  choose  to  improve  it,  the 
best  chance  they  are  ever  likely  to  have  of  studying  the  his- 

tory of  decoration  and  furniture,  combined  with  custom, 

tradition,  and  strong  family  and  ancestral  feeling,  in-olonged 
through  untold  centuries.  From  Greek  and  Roman  an- 

tiquity, strangely  enough,  there  is  little  to  be  learned.     We 

know  something  of  (he  furniture  of  display  and  convention, 
tlie  marble  tallies  and  lanqi-stands,  and  we  know  the  bronze 
articles  of  utility  which  Pompeii  lias  ]ireserved  for  modern 
times,  but  little  else  has  been  learned  with  any  certainty. 
We  know  that  small  tables  were  brought  to  the  distinguished 
guests  in  Homeric  times,  one  for  each  guest.  We  find  that 
the  custom  of  removing  the  tablets  with  all  on  them  and 
bringing  others,  was  a  later  Greek  practice  as  well.  So, 
ioo.  in  the  llonum  triclinia  or  dining-rooms  we  read  of  how 
Tlie  whole  talile  was  removable  at  one  time,  and  how,  at  a 

later  time,  the  leg  or  ujiright  of  the  table  was  iiiadi!  perma- 
nent, and  only  the  top  movable,  and  int.endetl  to  be  changed 

with  the  changing  services ;  and  we  read  of  the  "  fad  "  there 
was  for  the  use  of  .splendid  veined  and  knol  t('d  wood  for 
these  table-tops,  and  of  the  enormous  prices  paid  for  some  of 
them.  So  we  learn  from  allusions  in  contemporary  writers 
that  table-cloths  came  in  with  the  PImperor  Tiberius.  But 
what  the  tables  looked  like  and  how  they  were  built  we  can 

hardly  guess,  except  from  one  or  two  paintings  in  Pompeii — 

hasty'  scrawls  of  feeble  execution.  What  tables  either 
Greeks  or  Romans  used  in  the  work-rooms,  the  open  air  sit- 

ting-rooms, or  for  writing,  we  do  not  know.  About  their 
couches  and  chairs  we  an;  a  little  better  informed.  Elabo- 

rate frames  of  bronze  of  Ijoth  chairs  and  couches  have  been 

found  at  Pompeii,  and  wooden  frames  of  the  dining-room 
beds,  richly  adorned  with  bronze  ornaments.  We  learn 
from  allusions  in  Roman  books  and  from  vase-paintings, 
mosaics,  coins,  and  bas-reliefs,  that  chairs  were  of  different 
materials,  some  even  of  wicker-work,  though  probably  not  of 
rattan  ;  we  learn  that  there  were  chairs  with  backs  and  arras, 
and  those  without  either ;  chairs  with  four  straight  legs  and 

those  with  crossing  supports  like  camp-stools,  sometimes 
really  folding  up  at  pleasure,  and  sometimes  having  that 

form"  only,  a  traditional  form  of  some  importance,  for  of 
these  were  the  famous  curule  chairs  of  the  Roman  magis- 

trates. As  for  the  stately  armchairs  with  high  backs, 
thrones  in  the  proper  sense  (see  Throne),  we  find  more  of  t  liem 
in  Greek  art  than  in  Roman  art  ami  narrative  combined ; 

for  the  vase-paintings  present  a  great  number  of  them  and 
a  variety  of  types.  It  is  very  doubtful,  however,  whether 
these  were  often  used  in  the  household,  even  in  that  of  a 

prince ;  they  are  essentially  articles  of  ceremony,  and  espe- 
cially of  the  oei-emony  of  worship. 

Pompeii  has  kept  safe  for  us  a  great  number  of  bronze 
articles  now  in  the  Naples  Museum  of  a  kind  unfamiliar  to 
modern  life.  Thus  the  lamp-stands  (candelabra)  arc  of  many 
sorts.  C)ne  kind  is  composed  ot  a  straight,  upright  slender 
column,  su]iported  by  a  three-footed  stand,  and  carrying  a 
spreading  top ;  the  whole  as  delicate  and  light  as  practica- 

ble, the  "decoration  partly  in  mere  fluting  find  beading, 
partly  in  the  animal  and  half-human  forms  used  at  the  top 
and  in  the  stand.  These  were  to  carry  only  one  lamp  each. 
Sometimes  the  slender  upright  was  adjustable  in  height,  a 
rod  sliding  in  a  sheath,  and  held  at  any  point  by  a  pin  fit- 

ting in  a  liole.  Other  candelabra  are  two-branched  or  three- 
branched,  and  these  have  often  a  spirited  figure  as  of  a  satjT 
or  sphinx  serving  as  the  main  stem,  or  affixed  to  it.  Others 
again  are  made  to  hang  several  lamps  from  by  chains,  and 
sfill  another  sort  is  for  the  table,  the  stand  being  not  more 

than  6  inches  high,  like  the  carved  wood  socle  of  a  Chinese 
vase.  The  lamps  themselves  also  were  often  beautifully 
worked  in  bronze ;  and  there  is  something  strangely  foreign 
to  our  modern  ideas  in  tlie  combination  of  costly  and  very 

artistic  appliances  for  the  production  of  a  light  as  feeble 
and  uncertain  as  that  of  olive  oil  with  a  wick  floating  in  it. 
Other  curious  bronzes  are  the  little  portable  kitchens  in 

which,  on  a  stand  a  foot  square,  or  but  little  larger,  a  fire- 
hearth,  a  boiler  for  water,  and  other  apparatus  for  simple 

cooking  are  brought  together.  The  utility  of  these  is  mcon- 
testable  ;  like  the  modern  chafing-dish,  they  allow  of  a  great 

deal  of  delicate  and  skillful  preparation  of  sinqile  food. 

The  impression  made  upon  the  student  of  the  existing 
monuments  is  that  the  Greeks  certainly,  and  the  Romans 

probably,  asked  for  much  less  elaborate  and  less  careful- 
Iv  adjusted  furniture  tlian  the  moderns  require.  They 

adapted  their  needs  to  the  simple  although  often  rich  and 

stately  table  of  stone  or  marble,  seat  of  bronze  or  massive 

wood,"  bookcase  or  cupboard  recessed  in  the  wall.  They 
wrote,  as  modern  women  write,  on  the  knees,  while  the 
table  beside  them  held  their  scrolls  and  inkstand.  They 

kept  their  books  in  covered  boxes,  labeled  on  the  outside. 

The  presence  in  all  well-to-do  households  of  many  slaves, 
often  of  quick-witted  race  and  of  some  education,  made 

elaborateness  of  furnishing  and  all    labor-saving  devices 
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less  necessary.  And  tlieir  life  was  more  penorally  that  of 
the  agora  and  the  forum,  of  out-of-door  intercourse,  busi- 

ness iind  polities,  than  we  can  well  imagine. 
Our  UuDwledge  of  llie  furniture  of  the  Jliddle  Ages  is  de- 

rived fi'om  allusions  in  literature,  from  representations 
or  suggestions  in  archil eetural  and  decorative  sculpture, 
from  paintings  in  manuscript  books,  from  tapestries,  and 
from  tlie  objects  themselves  which  remain  to  us.  It  is  ob- 

vious that  from  all  these  sources  alilie  the  amount  of  our 

information  is  very  slight  for  the  most  ancient  period,  and' 
grows  rapidly  inori;  abundant  as  we  pass  t  he  t  w-elttli  century 
and  approach  modern  times.  What  Charlemagne  had  about 
his  private  rooms,  or  what  his  nobles  or  their  retainers,  or 
the  townspeople,  or  the  rustics  of  his  time  owned  and  used, 
we  can  only  guess  by  inference  from  later  times.  Of  tlie 
epoch  two  centuries  later  we  can  gather  some  few  facts,  but 
only  a  few.  Fortunately  it  is  not  very  misleading  to  reason 
backward  from  a  time  we  know  nujre  al)out,.  Thus  that 
the  walls  were  very  rarely  covered  with  hangings  of  any 
sort  in  Europe,  before  the  fourteenth  ceiitmy.  follows  from 
the  low  state  of  the  textile  industry  of  the  time,  and  is  also 
known  from  the  miniatures  which  show  us  walls  rudely 
marked  off  with  lines  and  simple  patterns  in  two  or  three 
colors,  probably  done  with  water  color  on  tlie  stone.  So  it 
is  easy  to  see  that  the  seats  of  the  ninth  or  of  the  eleventh 
century  would  not  differ  widely  from  those  of  the  thir- 

teenth;  that  they  would  naturally  be  first,  and  chiefly,  the 
chests  which  were  ranged  along  the  walls,  and  which  con- 

tained clothing,  table-linen,  bed-linen,  and,  on  occasion  and 
in  rare  cases,  pieces  of  rich  stuff  brought  from  the  East  and 
serving  for  decoration;  secondly, the  state  chair  which  each 
high-placed  family  kept  for  its  head  and  representative  on 
frequently  recurring  days  of  ceremony;  thirdly,  benches 
and  stools,  large  and  small,  a  survival  of  which  one  finds 
to-day  about  the  choirs  jind  sacristies  of  Italian  churches. 
About  the  bedsteads  we  know  less ;  that  is  to  say,  very  lit- 

tle. Concerning  cabinets  and  cupboards  we  need  only  rea- 
son that  they  were  very  few,  even  fewer  than  the  bed- 

steads probably  were,  for  there  was  little  to  keep  in  high 
armoires  and  bahuts,  which  low  an<l  sim|)le  chests,  useful 
also  to  sit  on  and  to  sleep  on,  would  not  hold  as  well, 
while  skillful  woodworkers  were  not  nmnerous.  There 
were  no  books.  There  were  no  pieces  of  decorative  art. 
There  was  no  fine  china  and  no  glassware  at  all.  And  as 
for  mere  adornment  of  the  apartment,  the  nobles  thought 
little  of  indoor  life,  and  had  but  one  private  room  to  serve 
for  sleeiiing,  and  for  such  affairs  of  society,  eating  or  busi- 

ness, as  were  not  to  be  carried  on  in  the  great  hall  amid  vas- 
sals and  followers,  while  all  below  the  highest  ranks  would 

find  such  pieces  of  furniture  wholly  unattainable. 
These  remarks  apply  to  the  whole  epoch  from  the  dis- 

appearance of  the  last  remains  in  Western  Europe  of  the 
customs  of  the  Romanized  provincial  nobility  to  the  time 
when  our  sources  of  information  became  more  frequent 
and  more  trustworthy.  It  is  a  tendency  of  recent  arch«o- 
logical  writing  to  claim  a  more  advanced  state  of  physical 
civilizatii>n  for  the  early  Middle  Ages,  on  tlie  strength  of 
special  discoveries  of  documents  and  monuments  of  the 
time,  but  these  point  only  to  exceptional  and  very  rare  in- 

stances of  lingering  tradition,  or  of  enlarged  ideas  brought 
from  over  seas.  The  Byzantine  empire  was  the  center  of 
art  and  of  material  civilization  until  the  ill-omened  sec- 

ond crusade,  and  undoubtedly  a  traveler  brought  home 
ideas  of  comfort  and  articles  of  luxury  now  and  again  from 
the  great  capital  of  the  East.  In  the  south  of  Italy  and 
in  Sicily  something  of  tTra>co-Roman  suavity  of  manners 
and  ease  of  life  had  been  retained,  even  to  the  iron  time  of 
the  tenth  and  eleventh  centuries.  But  generally  the  world 
of  Europe  of  those  days  can  best  be  judged,  so  far  as  its 
physical  state  of  well-being  goes,  by  means  of  a  study  of  the 
peasants'  houses  in  out-of-the-way  parts  of  France  or  South 
Germany,  or  perhaps,  as  indeed  travelers  tell  us,  in  Bul- 

garia and  Servia,  and  in  like  regions  of  traditional  and 
slowly  changing  customs.  The  bedstead  is  built  perma- 

nently into  the  structure  of  the  house,  and  forms  part  of  it ; 
it  is  rather  pretty,  with  its  paneling  in  hard  wood  and 
its  bit  of  carving  here  and  there ;  there  is  only  one  such, 
and  that  is  in  the  living-room,  for  the  younger  members  of 
the  family  slec))  no  matter  where,  in  the  garret  on  some 
sacks,  or  in  the  liay-loft,  or  rolled  up  in  a  blanket  in  front 
of  the  living-room  fire.  The  coffers  or  chests  are  hand- 

somely worked  and  tastefully  though  slightly  decorated  with 
carving,  or  a  bit  of  inlay  in  wood,  and  even  ivory,  or  shell 
on  the  sea-boaril ;  and  they  have  each  a  s|]lendid  wrought- 

irim  lock  with  a  powerful  bolt  and  a  key  as  heavy  as  a 
horse-pistol,  and  (juite  beautiful  in  its  naif  and  barl>aric  or- 

nament, but  there  are  not  more  than  one,  or  at  most  two,  of 
tlicm  in  one  house.  The  table  is  massive  but  not  very 
showy.  Besides  the  cliests  there  are  no  seats  but  stools, 
either  three-legged,  made  by  fixing  round  bars  into  a 
piece  of  plank,  or  made  with  two  plank  uprights,  each  cut 
out  at  bottom  to  form  two  feet  with  a  graceful  enough 
sweep  between  them,  and  two  shorter  and  thinner  pieces 
nailed  across  between  the  uprights  to  stiffen  th(!  whole.  The 
chimney  gleams  with  bright  copper  vessels  wliicli  are  the 

mistress's  pride  and  jf>y,  and  wliich  are  of  all  dates  from 
five  centuries  ago  to  yesterday.  All  this  would  be  found 
much  in  the  same  condition  in  the  house  of  a  well-to-do 
family  of  the  Middle  Ages,  if  we  could  visit  one  to-day, 
and  with  it  would  be  found  a  display  of  coats-ot-mail, 
head-pieces  and  serviceable  weapons,  hung  upon  the  wall. 
The  noble  family  would  have,  in  addition,  the  chimney- 
piece  adorned  with  the  armorial  liearings  of  its  chief,  and 

the  chair  of  state  in  the  lord's  cliambcr,  which  chamber  it- 
self would  be  more  of  a  separate  and  a  dignified  apart- 

ment than  any  piece  except  the  living-room  in  the  modern 
house  we  have  been  considering.     See  House. 

With  the  fourteenth  century  there  came  a  very  marked 
increase  in  the  standard  of  comfort,  both  among  the  nobles 
and  among  the  more  well-to-do  townspeople.  The  nobles 
sought  in  their  castles  something  of  the  space,  and  conve- 

nience of  a  country  residence,  combined  with  the  defen- 
sible fortress  which  they  could  not  yet  spare.  The  towns- 
men built  much  larger  houses  than  before,  with  separate 

rooms  for  the  several  needs  of  life,  and  with  a  good  deal  of 
care  taken  to  provide  large  windows,  pleasant  jjlaces  to  sit 
by  the  window  and  by  the  fireside,  and  out-of-door  loggias 
and  porches. 
With  all  this  came  a  great  increase  in  the  number,  and 

also  in  the  richness,  of  the  pieces  of  furniture  employed. 
But  the  variety  was  not  largely  increased ;  the  bedstea<l, 
the  table,  the  chest,  and  the  unbacked  stool  or  bench,  still 

made  up  the  greater  part  of  any  man's  furniture.  Cush- ions were  more  numerous,  as  we  may  suppose ;  at  least  they 
were  not  few  in  the  fourteenth  century,  for  the  miniatures 
show  them  in  use  in  chaii's,  on  benches,  on  chests — soft  ones 
like  pillows,  firm  and  square-shaped  ones  like  those  of  our 
old-fashioned  wooden-seated  armchairs.  Hangings,  door- 
curtains,  window-curtains,  table-cloths  are  common  in  the 
richer  houses,  and  are  not  unknown  in  the  others,  at  least 
of  the  towns.  And  in  one  respect  the  pieces  of  furniture  of 
wood  were  different  from  those  of  the  twelfth  century 
and  before,  namely,  in  the  much  freer  use  of  sculpture  in 
their  adornment.  The  earlier  pieces  had  been  decorated 
with  inlaying,  more  or  less,  but  especially  with  color  ap- 

plied by  the  paint-brush;  they  were  massive  and  rather 
grotesquely  ponderous,  with  huge  square  sticks  and  thick 
planks  for  their  framework,  and  color  for  their  chief 
adornment.  But  with  the  fourteenth  century  came  the  in- 

fluence upon  all  woodwork  and  all  minor  ornamentation 
of  the  wonderful  system  of  (iothic  architectural  sculjiture. 
The  end  of  every  arm  of  a  chair  or  bench  was  carved  into 
a  dog  or  a  strange,  semi-heraldic  lion  or  a  dragon,  or  at 
least  a  dragon's  head ;  the  wood  of  it,  wherever  unneces- 

sarily thick  was  cut  away  for  lightness,  but  a  little  of  this 

was  "left  behind  in  a  delicate  and  rich  group  of  leafage and  small  animal  forms,  helping  by  the  general  ma.ss  of 
the  seuljiture  the  main  lines  of  the  piece;  even  the  chests 
received  their  share,  though  a  less  liberal  one,  but  the  bed- 

stead and  the  chair  of  state  received  the  richest  sculpture, 

while  the  settle  of  the  fireside,  the  state  chair's  domestic 
and  popular  enlargement,  now  growing  common,  had  a 
share.  The  carving  in  oak  of  Xorthwestern  Europe,  and 
especially  of  France,  from  1350  to  1400  is  marvelous  in 
beauty.  But  little  of  it  remains,  but  enough  to  show  it  to 
be  the  early  maturity  of  that  splendid  art  which  reached 
its  culmination  in  the  stalls  of  Amiens  cathedral  of  about 

1.510,  which  kept  its  place,  though  with  diminished  impor- 
tance, through  the  three  following  centuries,  undestroyed 

even  by  the  pomposities  of  the  Louis  XIV.  period,  and 
wliieh  lingers  on  even  at  the  close  of  the  nineteenth  cen- 

tury in  the  traditions  of  the  workshops  in  the  towns  of 
France.  Besides  the  settle,  tlie  cupboard  or  dresser  makes 
its  appearance  in  the  fourteenth  century — a  combination  of 
shelves  upon  which  to  show  off  pieces  of  plate,  with  perhaps 
a  locker  or  shut-u|i  place  beneath,  and  worked  into  a 
showy  piece  of  furniture.  Perhaps  the  distinction  should 
be  made  between  the  cupboard  or  dresser  which  was  of  great 
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statelinoss,  with  even  some  liiiiil  as  In  llic  iiumbcr  ol'  il.s 
shelves  for  each  raiik  of  life,  ami  tJie  .simpler  crkUnce.  But. 
either  was  as  liaiulsoiiie  as  the  owner's  means  admitted,  and 
either  was  an  almost  iniinovalile  piece  of  fnrnitnre,  a  wall- 
piece,  like  a  modern  bookcase.  It  is  noticealjle,  iiuU^ed,  how 
all  the  fnrnitnre  of  decorative  character  lends  to  be  fixeil 
and  immovable  in  character  thron},'hout  the  Middle  Afjcs. 
The  seats  are  throne-like  chairs  with  footstools,  hi>,di  backs, 
and  even  canopies;  the  settles  are  liiKh  and  heavy,  and  often 
raised,  with  a  permanent  platform-likc  footstool  in  front, 
inclosed  at  both  ends,  verita.lile  islands  in  the  stone-paved 
halls.  The  tables  are  sometimes  less  permanent,  for  the 
lord  and  his  gnest  sat  under  their  canopy  on  their  raised 
seat,  wliile  a  table  was  brouglit  by  the  servant  and  set  be- 

fore them;  but  these  tables  were  plain,  hidden  .by  cloths 
and  draperies  wlien  served;  and  the  decorative  talile  was 
apt  to  be  a  ponderous  thing,  sometimes  combined  with 
shelves  or  cupboards  below,  for  the  two  or  three  books  of 

the  scholar's  library,  sometimes  having  a  revolving  reading- 
desk  above.  In  fact,  the  chief  ])ieces  of  furniture  were 
heavy  and  bulky  things  throughout  the  Middle  Ages,  like 
our  grand  pianos  and  bookcases,  modifying  in  a  serious 
fashion  the  rooms  they  were  put  in,  unless  those  rooms  were 
the  huge  and  lofty  halls  of  general  resort.  Light  and 
dainty  furniture  is  of  a  much  later  time. 

With  the  fifteenth  century,  and  the  time  of  Louis  XI.  and 
his  rival  Charles  the  Rash  and  the  English  wars  of  the 
Roses,  came  the  Renaissance  in  the  North.     This  was  not. 

nnich  more  architectural  tlian  would  liave  befitted  the  old 
wardrobe  or  the  dresser.     At  first  the  two  parts  were  mas- 

FiG. ; -Credence,  late  fifteenth  eentii 

at  first,  in  architecture  and  in  furniture,  a  matter  of  clas- 
sical gravity  and  simplicity  of  line — rather  was  the  Gothic 

style  more  ornate  and  its  decoration  more  florid  before  its 
final  disappearance :  but  the  forms  were  more  light,  the 
sculpture  more  delicate,  the  ironwork  hammered  and  chased 
as  finely  as  bronze;  the  pieces  of  furniture  more  immerous. 
more  varied,  and  serving  more  numerous  and  varied  reijuire- 
ments.  Most  of  all.  painting  had  almost  disappeared  from 

furnitiu'e.  The  richer  the  carving  the  less  elaborate  the 
paintmg  of  course ;  that  had  long  been  the  rule ;  but  now  the 
use  of  ])ainting  had  tilmost  wholly  disappeared  from  elegant 
furnitm-e.  The  cabinet  of  two  bodies  now  becomes  com- 

mon ;  not  the  raedia>val  armoire  with  one  pair  of  doors  from 
top  to  bottom;  not  the  crklence  in  any  form,  but  the  deco- 

rative piece  composed  of  a  large  lower  chest  and  a  smaller 
upper  one.  This  double  press  or  bahut  a  deii.r  corps  was  not 
wholly  novel  in  the  sixteenth  century,  but  the  earliest  speci- 

mens that  remain  to  us  are  of  that  time,  and  the  form  seems 
to  have  been  rare  previously.  It  allowed  of  great  novelty  of 
design,  for  the  natural  and   obvious   treatment  of   it  was 

Fig.  3.— Table  witlj  lotker  nhith  is  opened  by  revDlving  the  top  ;  the 
top  itself  is  in  two  folds;  wroiiglit-iron  straps  and  lock  plate; 
seventeenth  century.    Chair,  same  period. 

siye  oaken  boxes  simply  ad<irncd  with  shallow  carving  and 
with  richly  wrought-iron  hinges  and  fastenings;  but  soon 
the  introduction  of  the  classical  pilaster  and  entaljlature  into 
architecture  suggested  the  uncalled-for  and  wholly  inappro- 
puate  ornamentation  of  wooden  furniture  by  means  of  the 
Mme  architectural  members. 

For  the  two  centuries  beginning  with  the  year  1.500  the 
tuiniture  is  like  that  of  tlie  .Middle  Ages,  in  being  massive, 
I  i>l  iin  solid  wood,  without  upholstery  in  our  modern  sense 

I  \cept  in  rare  cases,  consisting  mainly  of  the  old  fixed  or 

standing"  bedstead,  the  huge  and  heavy  wardrolie  or  cab- 
inet the  massive  settle,  bench,  or  form,  and  lighter  pieces 

iii'uch  more  simple  in  design.  But  it  was  very  unlike  the (lothio  furriiture  in  its  details,  and  less  reasonable,  less  nat- 
II  il,  tending  to  strange  bosses  and  vase-sliaped  enlarge- 
m(  ntsin  the  table- 
I  g--  and  bed-posts, 
ind     as     whiinsi- 
il  IS  possible  in 

lis  carving  when 
m  ide  anywhere 
iHa\  from  the 

^uat  centers  of 
lit  Still  it  has 
.,11  it  character, 
ilmost    all   of    it. 
I I  ouses  have  many 

moK  rooms  re- 

i|Uiiing  to  be  fur- I  isliid      than     of 

I  1     iiid  tlierefoi'e II  ill  tallies,  small 
ill  ins  with  backs, 

jit   '-  's    and   cup- 11  ds  of  more 

moderate  dimen- 
lons  than  when 

line  only  was  need- 
ed for  a  household, 

l.iecome  common. 
The  great  change 

appears  with  the introduction  of 

upholstered  furni- ture. Generally, 
throughout  tlie 
Middle  Ages  as 
in  antiquity,  the 
cushion  was  laid 

upon  the  seat  or 
set  up  against  the 
back  of  the  chair 
or    settle,  and    if 
any  piece  of  stuff    
was  nailed  fast  to  p,o,  4.— Chair  made  of  planks  carved  and 
the  wooden  frame  pierced,  sixteenth  century. 
it  was  commonly  a 
mere  decorative  piece  of  splendiil  material  hung  over  the 
back.  But  there  is  record  of  slulfing  a.s  well  as  of  cover- 

ing with  a  textile  fabric  or  leather  as  earlv  as  the  four- 
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teeiit.li  eoiitury.  It  may  also  be  iiiferrod  that  when  a  piece 
of  velvet  was  nailed  fast  to  the  baek  with  tiill-headed  nails, 
the  doing  of  the  same  to  the  seat  as  well,  and  the  slutl- 
iiig  with  wool  beneath  each  of  the  pieces  of  velvet,  wonld 
follow.  Still  there  was  not  mueh  upliolstered  furniture  be- 

fore the  beginning  of  the  seventeenth  century.  Then  all  at 
once,  in  the  times  of  Louis  XIII.  of  France,  .James  I.  of  Eng- 

land, and  their  contemporaries,  the  seats  of  armchairs  and 
of  chairs  appear  as  covered  with  leather  or  brocade,  sulli- 
ciently  stulfed  anil  ornamented  with  rows  of  nails  and  fringes. 
The  backs  < if  these  [lieces  of  furniture  are  iiiore  coiunionly 
covered  with  a  single  thickness  of  the  material,  and  not 
stulfed  at  all.  The  evidence  for  all  this  is  mainly  in  the  pic- 

tures of  indoor  life,  far  more  numerous  in  the  seventeenth 
century  than  before,  but  the  wooden  frames  of  many  chairs 
of  the  time  (ixist,  and  the  seats  arc  often  made  with  a  recess 
for  the  stulfing,  the  sides  rising  aliove  the  flat  part  of  the 
seat,  while  n;iil-holes  show  all  along  the  edges.  Some  few 
pieces  exist,  also,  in  what  apjiears  to  be  their  original  state. 
Later,  ami  under  Louis  XIV.,  the  .seats  made  for  elegant 
rooms  put  on  the  air  familiar  to  us  in  the  nineteenth  cen- 

tury;  the  seats,  backs,  and  arms  are  all  stuffed  and  covered 
alike;  pieces  of  tapestry  or  silk  damask  are  woven  for  the 
purpose,  and  fit  the  wooden  frames  accurately;  the  forms  of 
the  wooden  frame,  previously  square  and  firm,  liecorae  yield- 

ing and  as  it  were  jiliant  in  the  curves  they  atlect;  the  sofa 
takes  the  place  of  the  settle;  pieces  of  furniture  are  made  in 
sets,  the  two  sofas,  two  armchairs,  and  four  or  six  chairs 
being  covered  with  the  same  pattern  of  tapestry,  as  well  as 
alike  in  the  woodwork.  This  movement  is  of  course  eon- 
temporary  with  a  very  great  advance  in  luxury  and  comfort, 
and  even  the  simpler  homes  of  the  citizens  had  their  varied 
seats  of  handsome  fashions  made  in  sets  to  match.  Strange 
modifications  of  chair  and  sofa  c^ame  into  being,  some  of 
which  the  nineteenth  century  seems  to  have  lost,  to  its  dis- 

advantage; there  was  the  chaise-longue,  originally  a  so|a 
without  back  but  with  a  high  arm  at  each  end;  or,  as  it 
might  also  be  called,  a  union  of  two  chairs  by  their  front 

Flo.  5.— .\rmchair  or  fauteuil.  eigllteentli  century,  reigii  of  Louis  XV. 

edges,  the  two  backs  rising  at  the  outer  or  0]iposite  edges. 
There  was  a  modification  of  that,  by  which  one  larger  chair, 
or  armchair,  could  lie  combined  in  a  moment  with  a  smaller 
one  and  an  ottoman,  the  ottoman  coming  in  the  midilli',  and 
the  three  pieces  of  furniture  forming  a  very  luxurious  sofa 
to  lie  upon.  There  was  the  sofa  with  settees,  in  which  a  long 
and  large  sofa  had  its  two  ends  cut  off,  and  scjiarated  from 

t  he  rest  by  "  arms,"  these  two  end-pieces  being  very  often 
rounded  away  toward  the  baek,  so  that  each  became  a  quar- 

ter-circle corner  seat.  In  all  these  an  extraordinary  amount 
of  fancy  was  employed,  and  great  power  of  graceful  design 
within  certain  very  well  marked  liuiits.  Indeed,  all  the  doi'- 
onitive  design  of  the  years  from  l(i75  to  1T25,  especially  in 
France,  how'ever  it  might  lack  in  ilignity,  was  full  of  appro- 

priateness and  a  kind  of  refined  luxury.     The  snulf-boxes. 

watches,  I'fuis,  etc.,  of  the  time  are  marvels  of  delicate  fancy. 
The  bail  tendency  of  the  time,  as  to  decoration,  was  toward 
excessive  curvature  in  sim'oHs  and  borderings,  and  toward 
a  treatment  of  the  solid  parts  of  house-fittings  and  furniture 
as  if  they  were  melal  instead  of  wood.  Indeed,  they  were 
made  of  metal,  more  or  less.  Quantities  of  furniture  were 
made  of  silver  for  the  .service  of  Louis  XIV.,  all  or  [most  of 
which  was  sent  to  the  melting-pot  during  the  national  mis- 

fortunes of  the  closing  years  of  his  reign.  .Silver  tallies 
and  frames  for  chairs  exist  in  the  United  Kingdom,  most  of 
them  dating  from  this  epoch.  Drawings  and  ]irintsof  furni- 

ture of  the  time  exist,  as  to  which  it  is  imjjossible  to  be  cer- 
tain whet  h(;r  a  metal  or  a  wooden  piece  is  intended. 

A  reaction  came  during  the  reign  of  Louis  XVI.,  when 
there  was  a  return  toward  more  natural  forms.  Straight 
legs  and  straight  horizontal  pieces  l^ecame  the  fashion. 
These  wholesome  changes  were  acconijianied  by  extreme 
lightness  of  parts.  The  workmanship  of  the  time  was  ex- 

quisite, and  there  was  a  vi>ry  full  use  of  small  pliupu'K  of 

Fig.  fi. — Wall-table  or  gueridoii.  late  eighteenth  century,  reign  of Louis  XV.  of  France. 

porcelain,  delicate  corner-pieces  and  mountings  of  gilded 
bronze,  and  similar  accessories ;  moreover,  the  use  of  colored 
veneers  and  inlays  of  metal,  shell,  and  similar  material  made 

great  progress  during  the  years  from  1675  to  the  Revolu- 
tion. (See  Marquetry.)  So  that  the  most  dainty  and  charm- 

ing furniture  known  to  us  is  undoubtedly  that  of  France  and 

of  the  years  1750-80. 
The  furniture  of  the  nineteenth  century  lacks  character, 

as  does  decorative  art  of  other  kinds.  Since  1850  there  has 
been  a  very  marked  increase  in  the  splendor  and  cost  of 
interior  fittings  and  furniture,  not  only  in  the  jirivate  houses 
of  the  very  wealthy,  but  in  hotels,  public  offices,  business 
oIBces,  and  the  dwellings  of  the  people  of  moderate  means; 
and  with  this  has  come  a  certain  limited  supply  of  rather 
spirited  designing.  In  the  great  cities  of  Europe  and  the 
IT.  S.  fashionable  cabinet-makers  turn  out  furniture  very 
perfect  in  make  and  finish,  and  sometimes  good  in  design 
There  is  a  marked  difference  l:ietween  the  aim  of  the  de- 

signers in  different  countries.  In  France  it  would  seem  the 

fixed  purpose  of  nearly  all  the  designers  of  furniture  to  ad- 
here closely  to  some  one  of  the  accepted  styles  of  not  ancient 

dates,  as  Renaissance,  by  which  is  meant  cither  the  style  of 
Francis  I  or  that  of  Henry  II.,  accordingly  as  it  is  early  or 
late  Renaissance,  Henry  IV.  (for  the  intermediate  reigns 
with  their  religious  wars  and  confusion  hardly  count), 
Louis  XIII.,  Louis  XIV.,  Regency,  Louis  XV..  Louis  XVI. 
or  Empire.  In  one  or  the  other  of  these  styles  the  draughts- 

men are  taught  to  compose  and  the  workmen  to  execute. 
The  result  is  exquisite  in  completeness,  finish,  tranquillity, 
the  finest  pieces  seem  as  near  perfection  as  one  can  hope  to 
obtain ;  the  old  processes  are  revived,  the  old  manners  of 
work  imitated,  and  an  artist  of  one  of  the  periods  named 
might  think  his  great  efforts  surpassed  by  his  modern  copy- 

ists. But  they  are  copyists ;  and  there  is  but  little  attempt 
to  do  anything,  no  matter  how  trivial,  that  was  not  done 
a  century  or  more  ago.  On  the  other  hand,  the  English 
makers  are  continually  in  search  of  novelties  of  form  and 
composition.  The  most  artistic  designers  have  been  trying 
ever  since  1S50,  at  least,  to  work  out  each  design  according 
to  the  purpose  and  make  of  the  piece;  this  had  its  origin, 
perhaps,  in  the  Gothic  revival  which  affected  all  the  decora- 
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tivc  iirt  of  (ii'cat  Uritain,  but  it  has  bi^ini  lu'ccpteii  as  a  jri'ti- 
I'l'al  iii'iiK'iple  lit' ci>m]iositioii.  VV'licii  llic  Parisian  coin  poses 
11  uubiuct  in  pcrt'cft  Lonis  \1I1.  stylf,  tlic  wliolc  J'onninK  a structure  whicli  niiftht  be  of  bronze  or  of  stone  for  all  it 
shows  of  the  eonstrnotion,  the  Londoner  works  liis  piece  into 
true  constructional  trntlifulness  of  design,  every  liit  of  woo<l 
telling  the  story  of  its  insertion  into  the  franu^work.  and  its 
utility  there.  The  French  work  is  ininieasuralily  more 
graceful  and  more  dignilie<l.  and  it  is  adorned  wit  h  exquisite 
carving.  The  British,  far  inferior  in  these  respects,  is  de- 

signed on  the  right  principle,  and  may,  under  more  favora- 
ble conditions,  develop  into  a  real  style  of  decorative  work. 

Fine  furniture  in  the  XT.  S.  partaici^s  of  both  of  these  quali- 
ties and  is  evidently  iidluenced  by  many  conti'adictory  sug- 

gestions from  Europe. 
BiBLioGBAi'H  V. — A  Ibcrt  Jaoquemart,  Histoire  du  MohUier ; 

Le  Journal  de  Meimlserie  (begun  1863) ;  Alfred  de  Cham- 
peaux,  Le  ileuhle  (2  vols.) ;  Henry  Harvard,  DicHonnaire  de 

I'AmeuMemenf  et  de  la  Decoration  (4  vols.);  F.  Litchfield, 
Illustrated  Hixfory  of  Furniture  ;  Rouaix,  Dictionnaire  des 
Arts  Decoratifs;  Victor  Gay,  Olossaire  Archeologigue  du 
3Ioyen  Age  et  de  la  Renaissance  (unfinished) ;  the  second 
volume  of  Viollet-le-Due's  Dictionnaire  Raisonnee  du  Muhi- 
lier  Franfais;  Shaw's  Ancient  Furniture;  J.  B.  Giraud, 
Recueil  de  rE.rposifion  Relruspectire  de  Lyon  (1877) ;  Ilis- 
iorisclie  Aiisstellunij  Kunstgewerhlicher  Ergengniesse  zu. 
Frankfurt-am-JIain  (1875) ;  J.  J.  van  Ysendyck,  Documents 
classes  de  I'Art  dans  les  Pays-Bas  du  X'  au  XVIII'  Siecle  ; 
La  Collection  t^pitzer  (vol.  ii.);  J.  PL  Pollen,  Ancient  and 
3Iodern  Furniture  and  Woodwork  in  the  South  Kensington 
lluseum:  W.  B.  Sanders,  Carved  Oak  in,  Woodwork  and 
Furniture;  Williamson,  ies  Meubles  du  Mobilier  Nation- 
ale;  Hirth,  Deutscher  Zimmer  der  Renaissance;  I.  W. 
Lyon,  The  Colonial  Furniture  of  New  England. ;  Pf nor,  Le 
Oarde  Meuhle;  T.  Chippendale,  Oentlemans  Cabinet-mak- 

ers' Director,  and  other  works;  T.  H.  Sheraton,  Cabinet- 
maker and  Upholsterer's  Drawing-book ;  Lice  and  Mayhew, 

Universal  System  of  Household  Furniture. 
Russell  Sturgis. 

Fiirnivall,  Frederick  .Tames, M.  A.,  Ph.  D. :  philologist; 
b.  at  Egham,  Surrey,  England,  Feb.  4, 1823  ;  studied  at  Uni- 

versity College,  London,  and  Trinity  Hall,  Camln'idge,  where 
he  received  the  degree  of  B.  A.  in  1846  and  that  of  M.  A.  in 
1849.  A  lawyer  by  profession,  he  taught  for  ten  years  in  the 

Workingmen's  College,  of  which  he  was  a  founder.  Later 
he  devoted  himself  with  enthusiasm  to  the  study  of  philol- 

ogy, and  organized  numerous  societies  for  the  publication  of 
English  texts.  Since  1854  he  has  been  honorary  secretary 
of  the  Philological  Society,  and  on  his  sixtieth  birthday  he 
received  the  honorary  degree  of  Ph.  D.  from  the  University 
of  Berlin.  He  has  published  some  thirty  editions  of  classi- 

cal English  texts,  the  best  known  of  which  is  his  admirable 
edition  of  the  Canterbury  Tales. 

Furriickabad :  same  as  Parrakhabad  {q.  v.). 

Fur  Seal :  a  name  given  in  common  to  those  species  of 
the  family  Otariidm,  or  eared  seals,  which  possess  an  abun- 

dant and  dense  undercoat  of  fine  fur.  Several  species,  rep- 
resenting two  genera,  belong  to  this  group,  and  are  all,  to  a 

greater  or  less  extent,  the"  object's  of  eager  search.  The species  of  the  Alaskan  seas  is  the  Callorhinus  ursinus;  the 
southern  species  have  not  been  identified  with  complete  cer- 

tainty, but  three  species  at  least  are  generally  recognized — 
viz.,  Arctocephalus  falklandicus,  A.  cinereus,  and  A.  antarc- 
ticus.    See  Utariid.e. 

Fnrst,  Julius  :  Jewish  scholar ;  b.  at  Zerkowo,  Prussian 
Poland,  May  12,  1805,  where  his  father,  a  learned  Israelite, 
was  reader  of  the  synagogue;  was  intended  for  the  rab- 

binate, and  when  only  twelve  years  old  he  was  already 
versed  ,in  the  (Hd  Testament  Scriptures,  Jewish  tradi- 

tion, and  Hebrew  literature.  He  first  learned  the  German 
language  at  tlie  age  of  thirteen,  and  three  years  later  he 
stood  at  the  gates  of  a  gymnasium  in  Berlin  asking  for  ad- 

mission to  the  secunda  (or  second  highest  class),  and  in  1825 
was  ready  for  the  university.  For  a  while  he  studied  at  the 
high  school  of  that  place,  but,  induced  by  the  probability  of 
securing  a  very  prominent  position  among  the  people  of  his 
native  province,  he  took  up  the  study  of  Jewish  theology  at 
Posen.  During  his  stay  there  he  became  alienated  from  Jew- 

ish orthodoxy,  and  in  i829  finally  determined  to  give  up  the 
theological  field.  He  went  to  Breslau  to  pursue  Oriental 
and  antiquarian  studies,  and  in  1831  to  Halle.  In  1833  he 
went  to  Leipzig  to  become  a.  journalist,  few  positions  of  lit- 

erary eminence  being  then  open  to  Jews.     But  his  learning 

secured  him  an  appointment  as  lecturer  at  the  university, 
in  which  school  he  labored  with  great  distinction.  In  1864 
lie  was  made  a  professor,  and  enjoyed  the  sanii,'  advantages 
as  his  Christian  colleagues  possessed.  I),  in  Ijcijizig,  Feb. 
9,  1873.  His  historical,  critical,  and  lexicograjdiical  works 
are  numerous,  and  yet  everything  he  wrote  found  favor,  and 
all  his  publications  are  widely  cintulaied.  Particular  men- 

tion deserxe  his  Concordantiiv  tibroruni  Sacrorum.  veteris 

'I'islanienti  Heljraiccf  et  Cliulihtinv  (Leijizig,  1837-40);  Bih- 
liotlieca  Judaica  (1H49-U3,  3  ]iarts  Svo) ;  Ilebrdisches  und 
Chalddisches  Ilandwcirterbuch  (1851-61.  2  vols.,  3d  ed.  by 

V.  Ryssel,  1876  :  Eng.  trans,  by  Sanniel  Davidson,  1865-66'; 
4th  ed.  1871) ;  Geschichte  des  'luirderthums  (1862-65,  2  vols. Svo).  From  1840  to  1831  he  also  edited  Der  Orient,  a  paper 
noted  for  the  value  of  its  contributions.      S.  M.  Jacksom. 

Fiirtli,  fl'irt:  town  of  Bavaria  (since  1806);  at  the  junc- 
tion of  the  Rednilz  and  the  I'egnitz  (see  map  of  (ierman 

Empire,  ref.  6-E).  It  is  a  tlourisliing  manufacturing  town  ; 
its  mirrors  and  articles  of  lu'ass,  bronze,  horn,  and  bone  are 
cclelirateil.  The  first  railway  in  Germany  ran  from  l-'iirth 
to  Xureniberg.  a  distance  of  5  miles.  The  town  has  twice 
Ijcen  burned— in  1634  and  in  1680.     Pop.  (1895)  46,592. 

Furze,  or  Gorse  [furze  is  from  M.  Eng.  jirs,  fyrs  <  0. 

Eng.  fyrs,  f in-ze ;  gorse  is  from  M.  Eng.  gorst  <  ( ).  Eng. 
gorst.  peril,  for  *grost,  deriv.  of  grotcan,  grow] :  the  Ulex 
euro/)a'us.  an  interesting  Old  World  shrub  of  the  family 
Leguuiinosw,  having  numerous  solitary  golden-yellow  flow- 

ers of  much  beauty.  It  has  several  varieties,  some  of  which 
are  cultivated  in  gardens.  Furze  is  grown  as  a  cover  to 
foxes  and  as  sheep-pasture.  In  Belgium  the  waste  sandy  lands 
yield  large  crops  of  furze,  which  is  gathered  when  green,  cut 
fine  in  a  mill,  and  fed  out  to  live-stock  as  a  forage-plant. 

Furzechat :  See  Whinchat. 

Fusan,  or  Pusan  [Chinese,  literally,  kettle  mountain]: 
(ine  of  the  three  open  ports  of  Korea;  on  the  southeastern 
coast  of  the  peninsula,  and  about  10  miles  from  the  Naktong 
river  (see  map  of  China,  ref.  4-I\I).  It  is  locally  called  Kan 
(the  post),  the  Japanese  having  maintained  a  military  sta- 

tion there  almost  continuously  since  1592.  In  1)S76.  on  con- 
clusion of  a  treaty  between  Korea  and  Japan,  a  settlement 

was  made  by  the  Japanese,  who  now  control  the  trade  of  the 
port,  which  was  opened  to  general  foreign  trade  Nov.  26, 
1883.  Kan  is  neatly  built,  in  the  Japanese  style,  and  con- 

tains, besides  the  consulate  and  the  warehouses  of  the  trad- 
ing companies,  a  chamber  of  commerce,  a  bank,  and  a  hos- 

pital. The  harbor  is  landlocked,  large,  and  deep.  Vessels 
entered  (1892),  735  ;  cleared,  754.  The  principal  imports  are 
goods  of  British  manufacture,  Japanese  wares,  and  salt ; 
the  principal  exports  are  rice,  beans,  and  hides.  Total  value 
of  imports  (1892),  |1,388,130  (Mexican);  of  exports.  $1,738,- 
323.  Steamers  ply  regularly  between  the  port  and  Gensan, 
Chemulpo,  Vladivostok,  Shanghai,  and  Nagasaki,  and  there 
is  telegraphic  communication  with  Seoul,  the  capital,  and 
with  Japan.  Pop.  (1891)  5,329,  including  176  foreigners  not 
Japanese.  About  3  miles  from  Kan.  on  the  north  side  of 
the  harbor,  is  Fusan  projier,  consisting  of  an  old  and  a  new 
city,  the  former  walled.  Both  are  poorly  built.  A  hill  back 
of  the  city,  bearing  a  fancied  resemblance  to  an  inverted 
kettle,  gives  Fusan  its  name. 

Fusang :  a  country  said  to  have  been  visited  in  the  fifth 
century  by  a  Buddhist  monk  named  Hwei-shin  (q.  v.),  and 
so  called  from  a  tree,  supposed  to  have  been  the  Mexican 
aloe,  found  growing  there.  Fusang  has  been  identified  by 
Charles  G.  Leland  and  others  with  Mexico  or  some  part  of 
the  North  American  continent  bordering  on  the  Pacific,  and 
by  Klaproth  and  many  others  with  Japan.  R.  L. 
Fuse :  See  Fuze. 

Fusee'  [from  O.  Fr.  fusee,  a  thread  >  Pr.  fmee,  spindle- 

ful  <  Low  Lat.  /'»,sYrto,"sinndleful  of  yarn,  deriv.  otfusa're, 
use  the  spindle',  deriv.  of  Lat.  fusns.  spindle] :  in  the  ma- 

chinery of  watches  and  chronometers,  a  cone  spirally 
grooved,  connected  with  a  chain  which  may  be  wound 

upon  the  grooved  cone.  One  end  of  this  chain  is  attached 
to  the  base  of  the  fusee,  the  other  to  the  barrel  or  box  con- 

taining the  mainspring.  The  barrel,  when  the  watch  is 
wound  up,  rotates,  being  moved  by  the  uncoiling  of  the 
mainspring.  As  the  spring  uncoils  it  loses  its  elastic  force, 
but  as  a  compensation  the  chain  acts  upon  a  longer  lever, 

since,  as  the  fusee  rotates,  the  point  d'appui  of  the  chain 
continually  approaches  the  base  of  the  fusee.  In  this  man- ner the  uniform  rate  of  driving  force  is  maintained. 
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Fu'seli,  IlRNiiY,or  Fucssli,  IliiiNitu-u:  Iiistoriciil  paiiil-cr; 
b.  in  Zuricli,  Switzorlainl.  l''i'li.  7,  1741 :  son  uf  .lohunn  ('as- 
]mv  Fn(!ssli,  portniit-piiint.L-r  (1707-81).  After  fjraihiatiiif? 
Hi  the  University  uf  Znridi  in  17G1  he  entered  the  (.'luireh. 
He  left  the  ministry,  however,  after  two  years,  and.  visilin;; 

Kuf^liind  170.5-67,  be^an  tlie  study  of  painting.  Studied  in 
Italy  1770-70,  and  n^tnrning  to  London  attracted  |inl)iie 
notice  by  the  exhibition  of  a  picture,  Tlie  Xiglilinare,  in 
1783.  He  was  elected  a  Ituyal  Academician  in  17!)0,  and  a 
professor  in  the  academy  in  17!)!).  He  lectured  on  art  and 
wrote  elcMiucntly  on  art  sul)jects,  but  his  pictures  are  very 

deficient  in  ti'chnical  (lualitics  and  confused  in  composition. 
D.  in  London,  Apr.  16,  IH^.l.  William  A.  Coffin. 

Fusel  Oil  [(ierm.  Fii.v>l.  poor  liipior,  perh.  from  Lat. /««»'- lis,  licpiid] :  a  collective  name  for  a  variety  of  alcohols  and 
compouncl  etlicrs  which  are  produced  during  vinous  fer- 

mentation, anil  which  [)ass  over  with  the  alcohol  when  fer- 
mented liquors  are  distilled.  It  is,  in  fact,  to  the  fusel  oil 

that  the  diilerent  kinds  of  spirits  owe  their  distinguishing 

qualities,  as  -when  1-hc  fusel  oil  is  completely  removed  from 
them  pure  alcohol,  more  ov  less  dilute,  alone  remains.  Fusi:l 
oil  varies  with  the  material  from  which  the  spirits  are  pre- 

pared :  that  from  the  potato  consists  chiefly  of  amylic  alco- 
hol, witli  some  projjylic  and  butylic  alcohol,  etc. ;  that  from 

Indian  corn  is  (-hiefiy  amylic  alcohol,  -with  compound  ethers 
consisting  of  the  acetate,  caprylate,  formate,  caproafe,  and 

cenanthylate  of  ethyl  and  amyl.  Fusel  oil  from  beet-mo- 
lasses contains  butylic  and  amylic  alcohols,  and  compound 

ethers  of  valeriaiui',  caproic,  irnanthylic,  caprylic.  and  pelar- 
gonic  acids,  with  ethyl,  amyl,  etc.  The  fusel  oil  from  marc 
brandy  contains  considerable  ])ropylic  alcohol,  with  methylie, 

ethylic,  butylic,  amylic.  and  caproic  alcohol.  Ethylic  or  com- 
mon alcohol  is  contained  in  all  fusel  oil.  The  following  table 

exhibits  the  alcohols  found  in  fusel  oil,  with  iheir  boiling- 
points  and  specific  gravities : 

NAME. Formula. 
Sp.  gravity.                  Boiling-poiDt. 

Methyl  alcohol   
Ethyl          "        ... 

iS^r    ••   ;;:. 
Amyl          "        
Hesyl          "       .... 

CHsOH. 
CjHsOH. 
0,H,OH. 

CbHi.OH. 
C.H.jOH. 

0-T98 
0-T94 
0-880 

0  803 
0-811 

(S(i-U°  C.  =  1.53°  F. 
78-4°  C.  =  173°  F. 

96°      C.  =304-8°  F. 
110°    C.  =  230°  F. 

133°    C.  =375-6°  F. 

The  following  acids  have  been  observed  in  fusel  oils,  either 
free  or  forming  compound  ethers  with  the  alcohol  radicals 
methyl,  ethyl,  etc. : 

Formic    HCHOj. 
Acetic    HC^HaOg. 
Propiouic     .  HCjHjOj. 
Butyric    HC,H,05. 
Valerianic    HC'tHgO.^. 

Caproic    HCeHijO^. 
CEnanthylie    HCjHiaO,. 
Caprylic    HCsHijO^. 
Pelargonic    HCgHjjOj. 
Capric  or  rutic    HC,i)H,,0.j. 

Amyl  alcohol,  being  in  most  cases  the  predominating  con- 
stituent, is  often  called  fusel  oil,  even  l,when  freed  entirely 

from  tlie  other  alcohols,  etc.  It  is  a  colorless  liquid,  having 

a  peculiar  sickening  odor  -wliich  causes  coughing.  It  has  a 
burning  taste.  Sp.  gr.  0-811  at  1!)=  C. ;  boils  at  133°  C. ;  burns 
-with  a  white  smoky  flame ;  freezes  at  — 33°  C. ;  is  soluble  in 
alcohol  and  in  ether ;  nearly  insoluble  in  water.  The  ordi- 

nary amyl  alcohol  consists  of  two  liquids  having  the  same 

composition  and  vapor  density,  but  differing  in  optical  prop- 
erties—one rotating  tlie  plane  of  polarized  light  to  the  left, 

while  the  other  is  inactive.  Some  of  the  compound  ethers 
of  amyl  derived  from  this  alcohol,  as  the  acetate,  butyrate, 
valerianate,  etc.,  constitute  the  fruit  essences  strawberry, 
pineapple,  banana,  apple,  pear,  etc.,  now  so  generally  used 
for  flavoring  confectionery,  sirups,  etc. 

Defuselal ion  of  Alcohol. — As  the  fusel  oil  has  a  higlier 
boiling-point  than  common  alcohol,  it  distills  over  with  the 
last  portions  which  come  from  the  still,  and  in  the  column 
still,  when  the  more  C(.)ndensal)le  vapors  are  liquefied  and 
flow  back  to  the  still,  tlie  greater  jiart  of  the  fusel  oil  re- 

mains behind.  Thus  alcohol  nearly  free  from  fusel  oil  can 
be  obtained.  To  remove  it  completely  other  means  must  be 

resorted  to.  Filtration  over  fresh  wood-charcoal  is  the  proc- 
ess most  generally  employed.  Sometimes  the  vapor  of  the 

alcohol  is  passed  through  a  chamber  filled  with  charcoal. 
The  following  substances  have  also  been  recommended  :  bin- 
oxide  of  manganese  for  filtration;  .slakedlime,  soda  lye.  chlo- 

ride of  linic^,  manganate  of  .soda,  milk,  olive  oil,  and  soap. 
The  process  of  aging  or  keeping  really  results  m  a  partial 
defuselation  of  spirits  ;  by  oxidation  the  fusel  oil  is  gradually 
changed,  probably  to  compound  ethers,  and  the  flavor  and 

bouquet  of  the  spii'its  are  greatly  imjiroved.     Sjiirits  are  not 

considered  suitable  for  medicinal  use  till  tliey  are  two  or 

thn'C  years  old. 
DKledion  of  Fusel  Oil. — On  distilling  whisky  and  other 

s|iiril.s,  and  diluting  the  distillate  with  water,  it  is  often  ren- 
dered milky  by  the  fusel  oil  which  separates.  By  allowing 

spirits  to  evaporate  slowly  from  the  hand,  or  from  a  glass 
which  has  been  rinsed  out  with  it,  the  peculiar  smell  of  the 

fusel  oil  comes  out  after  the  ethylic  alcohol  has  eva[)(jrated. 
By  mixing  ether  with  the  spirit.s,  and  then  adding  water, 
wliich  causes  a  layer  of  ether  to  separate,  the  oil  may  be  ex- 
tract<'d.  On  evaporating  some  of  the  ethereal  layer  on  a 

watch-glass  the  fusel  oil  is  left  behind.  Nitrate  ot'silver  is 
not  a  very  reliable  test,  as  it  is  blackened  by  a  great  variety 
of  substances.     See  Peementation  and  Whiskv. 

Revised  by  Ira  Rbmsen. 

Fusibility  [deriv.  of  fusible  <  M.  Eng.  fusible,  from  O. 

Vr.  fusible  <  Lat.  *fusimlis,  deriv.  of  fun'dere,fusum,me]\, 
pour.  See  Foundry]  :  the  property  by  which  solids  become 
fluid  when  heated.  Most  solids  are  fusible;  some,  however, 
undergo  decomposition  without  fusing.  The  temperature 

at  which  solids  melt  (the  melting-point)  differs  greatly  for 
different  substances,  but  it  is  always  constant  for  the  same 
substance.  The  temperature  remains  constant  during  the 

entire  period  of  melting.  (See  Freezing-mixtures.)  Slany 
bodies  are  usually  liquid  (melted),  because  the  temperature 
of  the  air  is  much  above  their  melting-points.  Most  solids 
when  heated  to  their  melting-points  pass  from  solids  to  per- 

fect liquids,  but  some  pass  through  an  intermediate  pasty 
condition  (i^i7reo«« /((Store)  before  they  become  fluid.  This 
properly  in  glass  enables  workmen  to  blow  and  j)ress  it  into 
form,  and  the  forging  and  weliiing  properties  of  wrought 
iron  and  platinum  are  due  to  the  same  circumstance.  The 

freezinij-j)(>i)it  is  the  temperature  at  which  the  melted  body 
solidifies;  it  is  generally  identical  with  the  melting-point. 
We  can,  however,  often  cool  a  liquid  below  its  melting-point 
without  its  solidifying.  We  may  cool  water,  if  we  keep  it 

perfectly  still,  to  —  15°  C.  (-1-  .5°  F.)  without  its  freezing,  but 
if  we  drop  in  a  grain  of  sand  or  agitate  it,  it  at  once  rises  to 

0°  C.  (32°  F.)  and  freezes.  A  change  of  volume  occurs  at 
the  moment  of  melting,  usually  an  expansion,  but  in  the 
case  of  water  and  a  few  metals  it  is  condensation.  The 

melting-points  of  liodies  are  slightly  affect cil  by  pressure — 
that  of  ice  being  lowered,  that  of  wax  being  raised.  Sub- 

stances which  expand  on  liquefying  have  their  melting- 
points  raised — those  which  contract  have  their  melting- 
points  lowered.  Mixtures,  as  of  fatty  acids,  alkaline  chlo- 

rides, or  alkaline  carbonates,  or  of  metals  (see  Fusible 

Metals),  often  fuse  at  temperatures  below  the  melting-points 
of  the  simple  bodies.  Fluxes  (see  Flux),  partly  by  their 
chemical  action  in  reducing  compounds  to  the  metallic  state, 
and  partly  by  presenting  a  readily  fusible  medium,  promote 
the  fusion  of  metals.  The  following  table  of  melting-points 
is  taken  from  Pouillet : 

SUBSTANCES. 

Mercury   
Ice   

Pho.sphorus   
Spermaceti   Stearin   
PotassiiHii   
White  wax   
Stearic  acid   
Sodinin   
Iodine   

Sulphur   
Tin   
Bismuth   
Lead   
Zinc   
Antimony   
Silver   
Gold   
White  cast  iron . 

Gray       "       "    . Steel   
Wrought  iron. .. 

CentiKTade. Fabrenbeit. 

-39° 
-38-3° 

0 

+33 

-1-43 

109-4 

49 

120-2 

49^3 lSO-2-109-4 
.58 

1.S6-4 

68 

154-4 
70 

158 

90 

194 

107 

284-6 

114 

237-2 

830 

446 
203 

395-6 

320 

608 

360 

680 

432 

809-6 

1.000 
1.833 

1.350 2.2K2 

1,0.50-1,3(10 

l,923-2,l'.lj 
1.100-1.200 

2,012-2,19--- 

1.300-1.400 
2,.372-2.552 

1,500-1,600 2,732-3,913 

C.  F.  Chandler. 

Fusible  Calculus:  See  Calculus. 

Fusililp  Metals:  alloys  which  melt  at  comparatively  low 
t.em|iera1ure.s.  It  is  a  curious  fact  that  alloys  often  melt  at 

ti'mpi'ratures  far  below  the  melting-points  of  their  constitu- 

ents. Bismuth,  fusing  at  202°  C."(39.i-6  F.),  tin,  at  230°  C. 
(446°  F.),  and  lead,  at  330°  C.  (608°  F.),  form  alloys  which 
melt  in  boiling  water.  Cadmium  lowers  the  melting-point 
still  further.  An  alloy  of  1  bismuth,  2  tin,  1  lead  is  used  as 
a  soft  solder.     The  following  table  gives  the  name  and  com- 
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6?,7 

position  of  the  princi|ml  fusible  alloys,  all  of  which  ran 
easily  bo  made  by  simply  molting  the  ooustitiients  together 
in  the  proper  proportions  : 

NAME. 

Blfr- 
muth. 

Lead. Tin. 

Oad- 

Mer- 

cury. 

Mclling-polnt. 

50 50 
50 

50 

50 
50 50 

31-25 
28-10 

25-0 

25-0 

25-0 26-9 20-55 

18-75 

24-1 

25-0 

25-0 

12-5 
13-78 
21  10 

l'2-5 

10-4 

14-03 250-0 

94-5°  C.  =  202°  V. 
Rose's   
d'Arcet's   
d'Arcet'8  with  mer- 

95°     C.  =  203°  F. 
94°     C.  =  201°  F. 

45°     0.  =  113°  F. 
Wood's      65°     C.  =  149°  F. 

65°     C.  =  148°  F. 
Guthrie's  Eutectic. . Stated    to   have 

the  lowest  melt- 
ing-point. 

D'Arcet's  alloy  is  a  most  remarkable  one;  when  it  cools 
from  fusion  it  expands  while  still  soft.  and_  when  used  for 
taking  impressions  of  dies  reproduces  the  finest  lines  with 
the  greatest  accuracy.  One  of  the  alloys  containing  cad- 

mium has  been  used  by  dentists  for  filling  teeth,  being  ap- 
plied in  the  melted  state  with  little  tools  like  soldering-irons. 

Plugs  of  fusible  metal,  mixed  to  fuse  at  certain  definite 
temperatures,  have  been  suggested  as  safety-valves  tor 
steam-boilers.  They  are  found,  however,  to  undergo  changes 
in  use  which  modify  their  fusibility,  making  them  entirely 

unreliable.  "  Revised  by  Ira  Remsen. 
Fusiyama :  See  Fu.ji-S.4n. 
Fustian  [M.  Eng.  fustian,  f us/an,  from  0.  Vr.  fiintaine. 

Ital.  fustagnoKhiit.fusta'neum.deriv.ot  Arab.  Fusidt,  a  sub- 
urb of  Cairo,  whence  it  first  came] :  a  cotton  fabric  resembling 

velvet.  In  addition  to  the  usual  warp  and  weft  there  is  an 
additional  weft,  which  is  brought  above  the  surface  in 
loops.  When  these  are  cut  the  ends  rising  above  the  sur- 

face produce  a  short  fur,  which  entirely  hides  the  tissue  be- 
neath. This  is  smoothed  by  shearing,  singeing,  and  brush- 

ing. 

Fustic  [from  Fr.  fustoc.  from  Low  Lat.  fvstis.  tree  {  = 
Lat.  fustis,  stick).  Another  form  with  equivalent  meaning 
is  fustet,  from  Fr.  fiistet  <  Low  Lat.  fustetus,  fustet,  fustic. 
deriv.  of  fusfis,  tree] :  a  name  applied  to  several  yellow  dye- 
woods.  (1)  True  fustic,  tree-fustic,  yellow  Brazil-wood,  old 
fustic,  etc.,  is  the  wood  of  Morus  (Broussoneiia  or  llacluru) 
tinctoria,  a  fine  large  tree  of  the  order  3Ioracem  growing  in 
the  West  Indies  and  South  and  Central  America.  It  affords 
a  very  permanent  and  valuable  yellow  dye,  and  is  largely 
exported  to  Europe  and  the  U.  S.  (2)  Bastard  fustic,  which 
is  believed  to  be  a  smaller  variety  of  the  same  wood,  but  is 
inferior  in  quality.  (3)  Young  fustic,  fustet,  or  Venetian 
sumach,  called  also  Hungarian  or  Zante  fustic,  is  the  wood 
of  Rhus  cotinus,  a  sumach-tree  of  the  Levant,  whence  it  is 
exported.  It  makes  a  brighter  yellow  than  old  fustic,  but 
one  which  is  not  so  permanent.  No  kind  of  fustic  is  of 
much  practical  value  except  when  compounded  with  other 

dyestufl's.  Mixed  with  other  appropriate  dyes,  fustic  is  of great  value  in  obtaining  green,  yellow,  orange,  brown  and 
drab  tints,  and  even  blacks  and  reds ;  but  it  is  necessarily 
excluded  from  blues,  violets,  purples,  and  kindred  shades. 
The  fustics  are  employed  for  cottons,  woolens,  and  silks. 

Fust,  Johann:  See  Faust. 

Futa  Jalloii,  foo'ta-jal-lon' :  the  southern  part  of  French Senegambia;  the  highest  of  that  portion  of  Western  Africa 
in  which  the  rivers  Senegal,  Gambia,  and  Grande  have  their 
sources.  Its  elevation  may  not  average  much  above  2,000 
feet,  but  some  peaks  are  so  high  that  tliey  are  said  to  be  oc- 

casionally covered  with  snow  during  the  rainy  season.  The 
mountains  are  rugged  and  abrupt,  and  clad  as  they  are  with 
dense  forests,  they  present  most  striking  and  beautiful  scen- 

ery. Timbo,  the  capital,  is  situated  in  lat.  10'  25'  N.  and 
Ion.  10°  40'  W. 

Futtelipoor :  same  as  Fathipur  (q.  v.). 
Future  Estate :  in  law,  an  estate  which  is  to  commence 

in  possession  at  a  future  day ;  an  estate  in  expectancy.  Un- 
der this  general  designation  are  included  estates  in  remain- 
der, reversions,  contingent,  shifting,  and  springing  uses,  and 

executory  devises.  In  New  York  an  important  change  has 
been  made  by  statute  in  the  common-law  system  of  estates, 
and  the  term  •'  future  estate  "  has  been  adopted  as  a  specific 
technical  name  for  all  estates  in  expectancy  except  rever- 

sions, the  various  separate  titles  previously  in  use  having 
been  discarded.  A  "  future  estate"  is  there  defined  as  "an 
estate  limited  to  commence  in  possession  at  a  future  day, 
either  without  the  intervention  of  a  precedent  estate,  or 

on  the  determination,  liy  lapse  of  time  or  otherwise,  of  a 

precedent  estate  <M-eated  at  the  same  time."  Such  future 
estates  are  declared  to  be  vested  or  contingent.  "  They 
are  vested  when  there  is  a  person  in  being  who  would  have 
an  immediate  right  to  the  possession  of  the  lands  upon 
the  ceasing  of  the  inlerniediate  or  precedent  estate.  They 
are  contingent  wliile  the  jierson  to  whom,  or  the  event 

upon  wliich,  they  are  limited  to  take  effect  remains  un- 
certain." An  exposition  of  the  law  relative  to  future  es- 

tates will  be  found  under  the  separate  titles  Re.maindek, 
Uses,  etc. 
Future  Life:  See  Future  State  and  LtLMOKTALrrv. 

Future  State  :  the  state  of  man  after  death. 
I.  Roman  Catholic  Doctrixe. — The  Catholic  Churcli 

teaches  that  the  soul  of  each  man,  immediately  after  death, 

is  judged  and  assigned  to  one  of  tlu-ee  states — heaven,  hell, 
or  purgatory.  Heaven  consists  of  the  eternal  beatific  vision 
of  God,  to  which  those  are  admitted  who  pass  from  eartli 
without  stain,  either  because  their  life  has  been  siidess  or 
because  their  transgressions  have  been  fully  expiated.  Hell 
is  likewise  everlasting,  and  is  the  infliction  of  a  twofold 
punishment.  Those  who  die  in  original  sin  only  are  there 
deprived  of  the  beatific  vision — poena  damni ;  those  who  die 
in  grievous  actual  sin  are  subjected,  moreover,  to  unending 
torment — pisna  sensux.  Purgatory  is  a  temporary  middle 
state  in  which  those  who  depart  this  life  in  the  grace  of  God 
are  detained  to  expiate,  by  suffering,  the  slighter  offenses 
not  forgiven  before  death,  or  to  complete  the  expiation  of 
grievous  sins  which  had  been  forgiven.  Heaven  is  the  des- 

tiny of  these  souls,  who,  after  their  works  have  lieen  re- 
vealed, "  shall  be  saved,  yet  so  as  by  fire  "  (1  Cor.  iii.  12-15). 

Their  sufferings  are  alleviated  by  the  prayers  and  good 

works  of  the  faithful,  inspired  by  the  "  holy  and  wholesome 
thought  to  pray  for  the  dead  that  they  may  be  loosed  from 
sins"  (2  Mach.  xii.  46).  Concerning  the  location  of  purga- 

tory, its  duration  for  each  soul,  and  the  precise  quality  of 

its  sufl'erings,  various  opinions  are  held  by  theologians,  but 
nothing  is  defined  by  the  Church  as  matter  of  faith.  At  the 
final  and  general  jvidgraent,  tlie  Church  teaches  that  soul 
and  body  shall  be  reunited,  and  that  the  risen  body  shall 
share  for  eternity  the  existence  of  the  soul — the  glory  of 
heaven  or  the  torments  of  hell.  John  J.  Keane. 

II.  Orthodox  Protestant  Doctrine. — The  subjects  dis- 
cussed in  this  article  are  (1)  the  intermediate  state:  (2)  the 

resurrection:  (3)  the  last  judgment :  (4)  the  titessedness  of 
the  redeemed  :  and  (5)  the  punisliment  of  tlie  lost. 

The  doctrine  of  the  intermediate  state  has  been  somewhat 

fluctuating  in  its  form,  owing  to  the  paucity  of  the  Scrip- 
ture data.  The  representation  in  the  parable  of  Lazarus 

and  Dives  has  furnished  the  basis  of  the  general  statement 
that  the  believer  is  happy  and  the  unbeliever  is  wretched 
between  death  and  tlu^  final  juilgment :  yet  the  resurrection 
of  the  body  adds  somewhat  to  both  the  happiness  of  the 
believer  and  the  misery  of  the  lost.  The  majority  of  the 
ancient  Fathers,  in  the  opinion  of  Hagenbach,  believed  that 
men  do  not  receive  their  full  recompense  of  either  reward 
or  penaltv  until  after  the  resurrection  of  the  body.  The 
Protestant  affirms  that  at  death  the  soul  of  a  believer  is 

made  perfect  in  holiness.  What  precisely  is  the  difference 
between  the  condition  of  a  believer  as  disembodied  and  as 

re-embodied  he  does  not  affirm.  He  is  content  with  deny- 

ing purgatorial  pains  and  purification,  as  well  as  an  un- 
conscious sleep  of  the  soul  between  death  and  the  resurrec- tion. 

The  doctrine  of  the  resurrection  of  the  body  was  from  the 

beginning  a  cardinal  and  striking  tenet  of  Christianity.  Per- 
haps no  article  of  the  new  faith  made  greater  impression  at 

first  view  upon  the  pagan.  When  the  philosophers  of  Athens 
"  heard  of  the  resurrection  of  the  dead,  some  mocked,  and 

others  said.  We  will  hear  thee  again  of  this  matter"  (Acts 

xvii.  32).  All  the  early  Fathers  maintain  this  dogma  -n'ith 
great  earnestness  and  unanimity  against  the  objections  of 

skeptics,  of  whom  Celsus  was  acute  and  scoffing  in  his  at- tack. Most  of  them  believed  in  the  resuscitation  of  the 

very  same  body  materially.  Justin  Martyr  says  that  crip- 
ples will  rise  as  cripjiles,  but  at  the  instant  of  resurrection, 

if  believers,  will  be  unide  physically  perfect.  The  Alexandrine 

school  alone  adopted  a  spiritual  theory  of  the  resurrection. 
Origen  went  so  far  in  this  direction  as  to  assert  that  a  belief 
in  fhe  resurrection  of  the  body  is  not  absolutely  essential  to 
the  profession  of  Christianity,  provided  the  immortality  of 
the  soul  were  maintained.     But  these  idealizing  views  were 

generally  combated  with  great  earnestness,  and  in  some  in- 
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stances  evoked  an  cxtreiiiely  fjross  anil  carnal  view  in  op- 
position. Tlie  patristic  llieory  of  tlie  resurreelioii  passecl 

into  the  Middles  Arcs  wiMi  little  variation.  Tlie  poetry  of 
Dante  and  tlie  painliiijcof  An^elo  |)owerfiilly  e.xliibit  it.  In 
the  Protestant  Chureli  the  existence  of  a  real  liody,  and  of  a 
body  tliat  preserves  tlic  personal  identity,  is  adirnied ;  but 
the  materialism  of  the  papal,  and  to  some  defiriH',  of  the 
patristic,  Chnrcli  is  avoided  by  a  carefnl  atti'iition  to  St. 
Paul's  dictum  :  "  There  is  a  nal  ural  body  (o-w/to  i(/tix'«i^>'),  and 
there  is  a  spiritual  liody  {(ru/j.a  ■trv€vfiaTiK6f)." 

The  doctrine  of  the  inn/  Jiiili/nie/i./  was,  from  the  first,  im- 
mediately connected  with  that,  of  the  resurrection  of  the 

body.  Mankind  "  must  all  appear  before  the  judgment-seat 
of  Christ,  that  every  one  nuiy  receive  the  things  done  in  his 

body"  (3  Cor.  v.  10).  The  Fathers  founded  their  views  of 
the  day  of  doom  upon  the  rc^presentations  and  imagery  of 
Scripture.  They  lielieved  (hat  a  general  conflagration  will 

accompany  the  I'asI  judgment  which  will  destroy  the  world, though  some  ascribed  a  purifying  agency  to  it.  Some  of 
them,  like  Tertidlian  arid  the  more  rhetorical  of  the  Greek 
Fathers,  enter  into  minute  tletails,  while  others,  like  Augus- 

tine, endeavor  to  define  dogmatically  the  facts  couched  in 
the  figurative  language  of  the  Bible.  In  the  Middle  Ages 
representations  varied  witli  the  bent  of  the  individual  tlieo- 
logian.  One  p(i|)ular  opinion  was  that  the  judgment  will  be 
held  in  the  valley  of  .1  ehoshaphat.  Aquinas  maintained  that 
the  last  judgment  will  take  place  mentaliter,  because  the 
oral  trial  of  each  individual  would  require  too  much  time. 
In  the  modern  Church  the  course  of  thought  upon  this  doc- 

trine has  been  similar  to  that  in  the  ancient  and  mediiBval. 

The  symbols  of  the  different  Protestant  communions  explic- 
itly affirm  a  day  of  judgment  at  the  end  of  the  world,  but 

enter  into  no  description.  Individual  speculations,  as  of  old, 
vibrate  between  the  extremes  of  materialism  and  idealism. 

That  the  blessedness  of  the  redeemed  is  endless  has  been 

tlie  uniform  faith  of  the  Church.  Representations  concern- 
ing the  nature  of  this  happiness  vary  with  the  culture  and 

intellectual  spirit  of  the  age  and  the  individual.  Justin 
Martyr  regards  the  blessedness  of  heaven  as  consisting 
mainly  in  the  continuation  and  increase  of  the  happiness  of 
the  millennial  reign.  Origen  holds  that  the  blessed  dwell 
ill  the  a(:'rial  regions,  and  pass  from  one  heaven  to  another 
as  they  advance  in  holiness :  at  the  same  time  he  condemns 
tho.se  who  expect  merely  sensuous  enjoyment.  The  Greek 
theologians  Gregory  of  Nazianzus  and  Gregory  of  Nyssa 
follow  Origen.  Augustine  believed  that  the  heavenly  hap- 

piness consists  in  the  enjoyment  of  peace  which  passes  knowl- 
edge and  the  beatific  vision  of  God.  One  important  element 

in  it  consists  in  deliverance  from  all  hazard  of  apostasy — 
the  non  posse  peccare  et  mori.  The  Schoolmen  held  the 
patristic  theories,  but  with  an  endeavor  to  systematize. 
They  divided  heaven  into  three  parts — the  visible  heaven, 
or  the  finnanient;  the  spiritual  heaven,  where  saints  and 
angels  dwell :  and  the  intellectual  heaven,  where  the  beatific 
vision  of  the  Trinity  is  enjoyed.  The  modern  Church  main- 

tains the  doctrine  of  everlasting  blessedness  in  substan- 
tially the  same  form  with  the  ancient  and  media-val.  The 

tendency  to  materialize  or  to  spiritualize  it  varies  with  the 
grade  of  culture  and  modes  of  thinking. 

The  punishment  inflicted  upon  the  lost  was  regarded  by 
the  ancient  Church  as  endless.  The  principal  exception  ap- 

pears in  the  Alexandrine  school,  represented  by  Clement  and 
Origen.  But  Clement  is  careful  to  say  that  the  doctrine  of 
endless  perdition  must  be  preached,  in  order  to  deter  men 
from  sin,  although  the  liope  of  the  final  restoration  of  all  is 
permitted  to  the  thinker.  .Some  faint  traces  of  a  belief  in  the 
remission  of  penalty  in  the  future  Itfe  are  visible  in  the 
writings  of  Didymus  of  Alexandria.  Gregory  of  Nyssa 
speaks  more  distinctly,  pointing  out  the  corrective  design  of 
punishment  inflicted  upon  the  wicked.  The  annihilation  of 
the  wicked  was  broached  liy  Arnobius.  The  mediieval 
Church  was  likewise  a  unit  in  holding  to  the  endlessness  of 
punishment.  The  modern  Church  has  also  received  the 
historical  faith  upon  t  he  subject,  though  a  tendency  appears 
in  individuals  ami  ]jarties  to  the  doctrine  of  a  second  proba- 

tion and  the  final  restoration  of  all  mankind.  The  argu- 
ment most  relied  upon  is  derived  from  the  general  nature 

of  the  Divine  benevolence,  rather  than  from  the  testimony 
of  Scripture.  It  is  generally  allowed,  even  by  opponents, 
that  the  Bible,  taken  as  a  whole,  apparently  teaclies  the 
doctrine  of  endless  punishment,  and  especially  that  the 
descriptions  which  Christ  gives  of  the  transactions  and  de- 

cisions of  the  day  of  judgment  preclude  the  idea  of  a  second 
probation.  W.  G.  T.  Shbdd. 

III.  No.N-ORTiionox  Theoriks. — Two  theories  resiiecting 
the  fill  lire  stale  of  those  who  die  impenitent,  wliieh  differ 
radically  from  one  another  and  equally  from  the  Church 
theory,  have  found  many  adherents.  1.  The  theory  of  con- 
dilional  inunortaUly.  i.  e.  tliat  the  human  soul  is  not  nat- 

urally immortal;  also  and  perhaps  more  commonly  called 
iinniliilationism.  It  asserts  that  immortality  or  eternal  life 
is  given  only  to  those  who  have  faith  in  Christ.  Those  des- 

titute of  such  faith  do  at  death  pass  into  an  estate  of  pun- 
ishment, and  are  finally  destroyed.  Tlie  advocates  of  the 

theory  appeal  to  the  biblical  assertions  that  the  wicked  are 
destroyed,  and  to  the  jiassages  which  set  forth  eternal  life  as 
the  gift  of  God,  and  that  those  only  truly  live  who  are  in 
Christ.  The  theory  has  been  accepted  as  satisfactory  by  a 
large  number  of  English  Congregationalists,  and  by  many 
in  other  communions  at  home  and  abroad.  The  classic  work 

on  tlie  subject  is  by  an  English  Congregationalist,  Rev.  Ed- 
ward White  (Life  in  Christ,  London,  1875). 

2.  The  theory  of  restorationism,  or  technically  of  Apoka- 
tastasis,  i.  e.  that  the  time  will  come  when  the  impenitent 
will  repent,  and  then  be  restored  to  the  favor  of  God.  The 
term  comes  from  Acts  ill.  21,  and  the  theory  is  defended  on 
biblical  and  philosophical  grounds,  both  in  connection  with 
the  doctrine  of  the  atonement  and  entirely  independent  of 
it.  Such  passages  as  Rom.  v.  18,  xi.  32,  1  Cor.  xv.  22  are 
ajjpealed  to,  and  much  use  is  made  of  the  idea  that  the  ob- 

ject of  punishment  in  the  future  life  is  remedial  and  re- 
formatory. The  theory  seeks  to  do  away  with  the  supposed 

dualism  of  the  Church  theory.  It  has  been  a  favorite  with 
speculative  minds  from  Origen  to  to-day,  and  is  predomi- 

nant in  the  present  Universalist  Church  in  Great  Britain 
and  America,  and  held  by  very  many  in  orthodox  churches. 
Thus  recently  it  has  been  ably  defended  by  Rev.  Thomas 
Allin  (Cniversalism  Asserted,  London,  1888),  of  the  Estab- 

lished Church  of  England,  and  by  the  late  Rev.  Dr.  Samuel 
Cox  {Salvator  Mundi,  1877,  and  Tlie  Larger  Hope,  its  sequel, 
1883),  of  the  General  Baptist  Church. 
Literature. — On  the  entire  article,  besides  the  appropri- 

ate sections  in  the  systematic  theologies,  see  W.  R.  Alger, 

Doctrine  of  a  Future  Life  (with  Ezra  Abbot's  well-nigh  ex- haustive bibliography ;  10th  ed.  Boston,  1878) ;  Dorner  on, 
tlie  Future  State  (trans,  and  edited  by  Newman  Smyth, 

New  York,  1883);  A.  Hovev,  Biblical  Eschatoloqy  (Phila- 

delphia, 1888);  James  Fyfe,'  Tlie  Eereafter  (London,  1889); James  Strong.  The  Doctrine  of  a  Future  Life  (New  York, 
1891).  For  the  discussion  whether  there  will  be  a  return  of 
Christ  to  the  earth  prior  to  the  final  judgment  of  all  man- 

kind, see  Second  Advent  ;  for  fuller  statement  in  regard  to 
Heaven  and  Hell,  see  those  articles.  S.  ]\I.  Jackson. 

Fuze  [abbrev.  of  fuzee,  fusee,  fusil,  from  Fr.  fusil,  flint, 
gun  <  Low  Lat.  focile,  hearth  flint,  deriv.  of  focus,  fire  (= 
Lat.  focus,  hearth)]  :  a  device  whereby  an  explosion  may  be 
effected  at  a  safe  distance  from  its  destructive  action.  The 
charge  may  be  in  motion  or  be  stationary,  and  a  short,  or  a 
long,  or  an  indefinite  time  may  be  desirable  between  the  act 
of  the  operator  and  its  effect.  Hence  numerous  and  widely 
different  contrivances  are  employed. 

For  jirojectiles,  including  shells,  shrapnel,  carcasses,  ex- 
plosive bullets,  and  grenades,  fuzes  are  now  classified  as  time, 

percussion,  and  combination;  a  class  "concussion"  was  for- 
merly added,  but  it  gave  rise  to  confusion,  and  has  been 

dropped.  In  modern  practice  both  point  and  base  fuzes  are used. 

Time-fuzes  consist  of  cases  of  paper,  wood,  or  metal  con- 
taining the  ingredients  of  gunpowder,  varied  to  suit  the 

required  rate  of  burning.  Being  selected  or  cut  to  the 

proper  length,  they  are  inserted  in  the  fuze-hole  of  the  pro- 
jectile, where,  being  ignited  by  the  flame  of  discharge  or  by 

a  malch,  they  coinmunicate  "fire  to  the  inclosed  bursting 
charge  at  the'desired  point  of  the  trajectory.  To  this  class 
belong  most  fuzes  used  with  smooth-bore  ammunition,  such 
as  the  Bormann  and  its  numerous  modifications,  the  mortar, 
and  the  seacoast  fuze.  With  rifled  guns  the  length  of  the 
projectile,  and  in  many  varieties  the  rotating  device,  cut  off 

the  flame  of  discharge"  from  a  time-fuze,  and  thus  prevent its  ignition.  In  such  gtins  the  shock  in  the  bore  of  the 
))ieee  is  utilized  to  ignite  a  time  fuze  of  proper  length  for 
the  range  required.  A  primitive  type  of  igniter  was  the 
"  McEvoy  attachment,"  consisting  of  a  hollow  wooden 

cylinder  'fitted  to  the  projecting  end  of  an  ordinary  time- fuze  ;  within  was  a  gun-primer  loaded  with  lead,  which, 
ignited  liy  inertia  at  the  discharge,  fired  the  fuze.  A  better 
application  of  the  same  idea  was  displayed  in  the  Sawyer 
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fuze.  Many  otluT  iiivcutions.  some  ineehaiiic'il  miuI  soiuo 
(lupeinling  on  tin;  use  of  lulininatos,  have  appeareii.  Some 
ulilize  the  shock  of  translation,  anil  others  tliat  of  rotation, 
to  set  otf  the  igniter.  iMoreover,  tlie  greater  time  of  flight 

due  to  the  iner-ease  in  range  of  modern  guns  has  aggravated 
the  old  difficulty  of  olitaining  a  uniform  rate  of  burning 
in  the  time-fuze  eompcisilion,  and  researches  in  this  direction 
arc  not  yet  eniicd.  It  may  be  desiralilo — as,  for  in.stanco, 
in  shelling  a  working-party  with  a  view  to  interrupting  its 
labor — to  have  niortar-shcills  fall  in  its  vicinity  liable  to  ex- 

plode at  any  time  within  an  hour.  The  McEvoy-Beardslee 
fuze  was  designed  to  meet  this  ease.  A  small  vial  of  sul- 

phuric acid  is  placed  in  a  plug  containing  chlorate  of  potassa 
and  sugar,  but  separated  fmm  it  Ipy  several  tliicknesses  of 
slowly  absorbing  paper.  The  shock  breaks  tlie  vial,  and, 
after  a  time,  depending  upon  the  nmnber  of  thicknesses  of 
paper,  the  acid  soaks  through  to  the  f)Owder,  detonates  it 
by  contact,  and  thus  ignites  the  bursting  charge. 

Percussion-fuzes  induce  a  desired  explosion  only  after  tlie 
projectile  strikes  the  object.  As  this  is  difficult  to  effect 
unless  a  particular  point  is  lirouglit  into  contact,  the  class 
is  practically  restrictc<l  to  use  with  rifled  arms,  or  with 

grenades,  like  Ketchum's,  provided  with  some  guiding  de- 
vice. One  of  the  simplest  forms  consists  of  an  ordinary 

percussion-cap  upon  a  gun-cone,  placed  within  a  plug  at 
the  point  of  the  projectile ;  a  small  priming  conlmunicates 
the  explosion  to  the  interior.  The  cone  may  be  fixed,  or,  as 
in  the  Parrott,  Schenkl,  and  Absterdani  fuze,  be  attached  to 
a  movable  plunger.  In  the  former  case  a  thin  exterior 
covering  is  crushed  by  the  imjiact,  and  the  cap  is  thus  ex- 

ploded ;  in  the  latter  case  tlie  same  result  follows  from  the 
inertia  of  the  plunger,  which,  when  the  projectile  is  suddenly 
stopped,  brings  the  cap  into  violent  contact  with  the  thick 
exterior  cover.  For  incendiary  shells  the  Tice  fuze  belong- 

ing to  this  class  was  found  to  be  serviceable  in  the  civil  war 
in  the  U.  S.  It  contained  a  small  vial  of  fulminate,  which 
the  shock  of  discharge  left,  by  an  ingenious  contrivance,  un- 

protected among  some  loose  shot.  They  caused  an  explosion 
at  the  first  impact,  however  slight.  If  the  percussion-cap  is 
made  to  ignite  a  time-fuze,  or  if  other  simple  devices  are 
employed,  the  explosion  may  readily  be  delayed ;  but  it  is 
hardly  possible  in  any  way  to  render  the  action  so  instan- 

taneous as  to  prevent  the  projectile  from  burying  itself 
before  the  fragments  can  be  scattered  by  the  bursting  charge. 
Experiment  has  shown  that  a  projectile  fitted  with  an  ordi- 

nary percussion-fuze  imbeds  itself  in  an  old  earthen  parapet 
fidly  three-fourths  of  its  maximum  penetration  before  ex- 

plosion. In  breaching  a  masonry  wall  or  penetrating  an 
iron-plated  ship  this  delay  is  advantageous,  since  it  adds 
the  force  of  the  explosion  to  the  original  impact,  and  thus 
shatters  and  enlarges  the  crater,  or  carries  destructive  frag- 

ments of  the  plate  and  backing  into  the  vessel.  Indeed,  it 
has  been  found  well  in  the  latter  case  to  dispense  with  fuzes 
entirely,  and  to  place  the  bursting-charge  in  a  flannel  bag, 
in  order  to  retard  the  explosion  which  is  produced  by  the 
sudden  shock.  For  use  against  troops,  however,  the  un- 

avoidable delay  is  for  obvious  reasons  objectionable. 
The  combination  fuze  consists  of  a  time-fuze,  with  some 

additional  device  by  which  exjilosion  results  when  the  pro- 
jectile strikes,  if  not  before.  One  of  the  simplest  fuzes  of 

this  class  is  the  old  Splingard,  which  consists  of  a  time-fuze 
containing  in  its  axis  a  long  hollow  cone  of  plaster-of- Paris 
open  at  the  bottom.  Weakened  by  the  burning  away  of  the 
supporting  composition,  this  cone  breaks  and  adinits  the 
flame  at  once  to  the  interior  at  any  impact  occurring  before 
the  expiration  of  the  time  for  wliieh  it  was  prepared.  To 
the  combination  class  belong  the  Schenkl  fuze  used  in  the 
U.  S.  during  the  civil  war,  the  most  elaborate  form  of  the 
British  Armstrong  fuze,  and  many  others  of  more  recent 
date.  Although  lioth  cumplex  and  costly,  combination  fuzes 
are  in  demand,  owing  to  the  enormous  cost  of  modern  pro- 

jectiles, which  forbids  wasteful  use.  A  good  pattern  has 
been  developed  experimentally  at  Frankford  arsenal,  largely 
through  the  efforts  of  Brig.-Gen.  Flagler,  ordnance  depart- 

ment. The  Hotehkiss  point  and  Hotchkiss  base  percussion- 
fuzes  are  now  regarded  with  favor ;  and  a  new  type,  the 
Merriam  base  percussion-fuze  with  delay  action,  has  had 
favorable  trials  at  Sandy  Hook.  Neither  in  the  U.  S.  nor 
in  Europe  can  it  be  claimed  that  perfection  has  been  reached, 
although  many  fairly  good  shell-fuzes  exist. 
When  the  explosive  is  stationary,  as  in  economic  or  or- 

dinary military  mining — including  torpedoes  planted  for 
the  defense  of  channels — quite  different  fuzes  are  necessary; 
which  may  be  classed  as  time,  contact,  or  electrical.     The 

first  class  ordinarily  consists  of  trains  of  (juick-match,  ig- 
nited by  slow-match  cut  to  a  sufticient  length  to  allow  the 

operator  to  escaiie  to  a  safe  distance  before  the  explosion. 
Various  kinds  of  match  ari^  employed.  Thus  the  Bickford 
fuze  (guni)owder  priming)  burns  from  2-^^  to  4  fec^t  per 
minute,  the  Ord  fuze  (guncotton  [jriming)  abiiut  l.'i  feet  per 
second,  and  the  (iomez  fuse  (fLdminate  priming)  about  ̂ 00 
feet  per  second.  The  old  powder-hose  burned  very  rapidly, 
and  was  therefore  usually  ignited  by  a  piece  of  |)ort-fire 
which  consumed  at  a  rate  of  about  an  inch  per  minut(^  For 
military  purposes,  except  in  cases  of  necessity,  these  trains 
have  been  quite  superseded  by  electricity ;  but  the  Gomez 
fuze,  which  is  violently  explo.sive,  may  sometimes  be  ailvan- 
tageously  employed  to  spread  combustion  rapidly  through 
large  masses  of  gunpowder,  such,  for  example,  as  thi;  load 
of  a  tireship  set  adrift  against  a  bridge  or  fleet.  The  [)rimary 

ignition  may  be  eft'ected  by  clockwork  so  arranged  as  to  re- lease a  trigger  after  the  desired  lapse  of  time.  Contact  fuzes 
for  the  torpedo  service  are  analogous  to  percussion-fuzes  for 
the  artillery,  and  many  devices  are  employed.  A  projecting 
lever  may  be  so  arranged  that  upon  contact  with  a  vessel  it 
shall  set  free  a  trigger,  and  thus  explode  a  common  gun-cap. 
A  similar  plan  has  been  used  with  drifting  torpedoes  designed 
to  float  freely  with  the  current,  coupled  in  twos  by  a  rope. 
When  the  latter  is  fouled  upon  the  anchor-chains  the  tor- 

pedoes are  brought  alongside,  and  held  there  by  the  tide, 
which  is  thus  enabled  to  act  upon  a  wheel  armed  with  vanes 
like  a  windmill.  The  revolutions,  transmitted  to  a  screw 
axle,  soon  release  a  trigger,  and  thus  cause  a  blow  to  be  de- 

livered upon  a  pin  resting  on  a  gun-cap.  A  sensitive  ful- 
minating priming,  protected  by  a  thin  copper  or  lead  cap 

so  placed  as  to  be  crushed  by  the  blow  of  the  ship,  is  another 
form  of  this  fuze.  Still  another  consists  of  a  bottle  of  sul- 

phuric acid  imbedded  in  a  mixture  of  chlorate  of  potassa 
and  sugar;  the  ship,  by  striking  a  projecting  pin,  breaks 
the  bottle  and  thus  ignites  the  torpedo.  Ordinary  cannon- 
primers  may  be  so  arranged  as  to  explode  the  torpedo  in  a 
similar  manner.  Slany  of  these  devices  are  equally  appli- 

cable to  small  mines  Iniried  in  the  ground  in  front  of  fortifi- 
cations, to  be  fired  by  men  or  horses  charging  over  them. 

The  great  objection  to  the  whole  class  is  that  they  debar  a 
route  to  friends  as  well  as  to  foes.  Electrical  fuzes,  being 
[lerfectly  under  the  control  of  the  operator,  obviate  this  dif- 

ficulty. Many  varieties,  adapted  to  the  different  forms  of 
electrical  action,  have  been  invented.  The  oldest  contrivance, 
and  that  still  most  employed,  is  based  upon  the  property 
possessed  by  a  voltaic  current  of  heating  any  poor  conductor 
introduced  into  its  circuit.  A  very  thin  wire  of  platinum, 
German  silver,  or  iron,  from  a  quarter  to  half  an  inch  in 
length,  is  soldered  so  as  to  form  a  bridge  between  two  stout 
jjarallel  copper  wires  imbedded  in  a  plug  of  wood,  gutta- 

percha, india-rubber,  or  other  non-conducting  material. 
The  free  ends  of  these  wires  being  attached  to  the  leading 
wires  from  a  powerful  voltaic  or  magneto-electric  battery, 
the  passage  of  the  current  reddens  the  bridge  and  thus  ex- 

plodes a  priming  packed  around  it.  The  chief  advantage 

possessed  by  these  over  other  electi-ical  fuzes  is  that  they 
admit  of  easy  and  accurate  testing  by  the  passage  of  a  cur- 

rent through  them  too  feeble  to  heat  the  bridge  dangerously. 
As  the  electrical  resistance  of  the  latter  is  usually  less  than 
an  ohm,  giving  a  current-strength  requisite  for  ignition  of 
from  one-half  to  3  amperes,  this  condition  is  easily  fulfilled. 
For  sjieciid  purposes  platinum  fuzes,  having  a  resistance  of 
about  50  ohms,  and  requiring  for  ignition  a  current  rather 
less  than  ()'02  amperes,  are  practicable.  Various  primings, 
such  as  gunpowder,  guncotton,  fulminating  mercury,  com- 

pounds of  chlorate  of  potassa,  etc..  may  be  employed  around 
the  bridge.  To  intensify  the  shock,  a  metallic  capsule 
charged  with  mercuric  fulminate,  either  pure  or  mixed  with 
chlorate  of  potassa,  is  added.  These  capsules  are  called 

"  detonators,'"  and  are  made  with  charges  ranging  from  0'3 
to  2-0  grammes,  according  to  the  nature  of  the  high  explo- 

sive to  be  fired.  Great  caution  is  needful  in  handling  deto- 
nators, for  accidents  with  them  are  serious;  but  their  use  is 

imperative  in  economical  blasting  with  most  modern  explo- 
sives. The  old  Beardslee  fuze  was  adapted  to  an  alternating 

magneto-electric  current  possessing  a  comparatively  high 
electromotive  force,  although  less  than  that  from  a  frio- 
tional  machine.  The  stout  wires  were  connected  by  a  very 
short  plumbago  line  drawn  with  a  soft  lead-pencil  upon  the 
end  of  the  wooden  plug.  The  priming  was  good  rifie  pow- 

der. The  electrical  resistance  of  these  fuzes  was  variable, 
ranging  between  500  and  5.000  ohms,  and  their  testing, 
although  possible  was  not  satisfactory.    The  von  Ebncr  fuze, 
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used  in  the  Austrian  torpedo  service,  is  adapted  to  the  extra 

current  I'mni  a  large  primary  ci)!!,  wliieli,  willi  an  electro- 
motive force  rather  less  than  tliat  of  must  niaj^neto-electric 

machines,  may  be  made  to  possess  enormous  (piantity.  The 
fiize-bridge  at  first  consisted  of  a  phimljafjo  line  [irimed 
with  fulminating  mercury  and  a  mixture  of  sulphuret  of 
antimony  and  chlorate  of  potassa,  hut  at  present  only  the 
latter  mixture  is  employed.  To  fire  any  considerable  num- 

ber of  su(^li  fuzes  as  the  foregoing  it  is  necessary  to  mal<e 
use  of  a  derived  circuit,  and  lience  the  explosion,  although 
nearly,  is  not  aVjsolutely  simultaneous.  For  a  long  lime 
tliis  was  regarded  as  a  serious  objection  with  detonating 
compounds.  To  overcome  it  fuzes  adapted  to  electricity  of 
Iiigh  tension,  such  as  condensed  frictional  or  secondary  cur- 

rents, have  been  prepared.  They  were  made  by  replacing 
the  briilge  with  a  layer  of  some  chenncal  compound  which 
is  so  strongly  polarized  by  the  jjassage  of  the  spark  as  to  in- 

duce explosion.  Sucli  primings  are  the  following,  some  of 
which,  howevi^r,  are  sufficiently  conducting  to  allow  the  use 
of  magneto-electric, and  even  voltaic,  currents.  The  Stathani 
compound  is  subsulphide  of  coppei-;  that  of  Abel  is  45  parts 
of  subsulphide  of  copper,  10  parts  of  sub|ihosphidc;  of  copper, 
and  15  parts  of  chlorate  of  potassa ;  t  hat  of  Dowse  is  f ul- 
minating  copper;  that  of  other  parties  (including  Abel  in 
his  sul)mari?ie  fuzes)  is  fulminating  mercury,  with  a  greater 

or  less  proportion  of  some  conducting  substance,  like  graph- 
ite or  powdered  metal,  added  for  conductivity.  Of  all  this 

class,  the  fulminating  copper  priming  makes  the  most  sen- 
sitive fuze.  It  mav  easily  be  so  prepared  as  to  explode  in  a 

dry  atmosi)here  wlien  the  exposed  ends  of  the  wires  are 
brushed  with  a  feather,  or  when  an  ebonite  comb  is  passed 
through  the  hair  of  a  person  grasping  one  wire  terminal, 
the  other  being  insulated  in  the  air.  One  hundred  blast- 
holes  may  be  fired  simultaneously  with  such  fuzes,  connected 
in  straiglit  circuit,  when  a  good  ebonite  frictional  machine 
with  a  suitable  condenser  is  employed;  but  it  is  needless  to 
add  that  their  use  is  criminally  dangerous.  Fuzes  of  the 
platinum  wire  type  are  now  used  to  the  practical  exclusion 
of  all  others  of  the  electric  class.  By  suitably  adjusting  the 

battery  power  and  the  grouping  of  the  fuzes,  all  require- 
ments even  for  the  largest  blasts  can  be  met — as,  for  ex- 
ample, at  Hallefs  Point,  New  York  harbor,  in  1876,  when 

3,640  fuzes  were  simultaneously  fired  without  accident. 
They  are  exclusively  used  in  the  submarine  miniug  service, 
and  very  largely  in  modern  cannon.  Even  small-arms  adapt- 

ed to  employ  them  are  in  the  market.  H.  L.  Abbot. 

Fyens,  fi'enz,  or  Fienus,  fi-ee'ntis,  Thomas  :  physician ; 
b.  at  Antwerp,  in  the  Low  Countries,  Mar.  28,  1567  ;  studied 
medicine  with  great  success  at  Leyden  and  in  Italy,  whose 
schools  then  abounded  with  famous  instructors  ;  became  in 

1593  Professor  of  Medicine  at  Louvain,  and  soon  had  a  Eu- 

ropean reputation  for  skill  ;  was  for  a  time  ccnirt-pliysician 
to  the  Duke  of  Havaria,  and  afterward  first  phy.sician  to 
the  Archduke  Albert  at  Brussels.  Author  of  some  very 
curious  medical  works,  of  wliich  De  Cauteriix  (15'J8)  and  iJe 
prmcipuia  artin  cliirur<jicm  controversiis  (1649)  an;  the  most 
noteworthy.  His  works  haveoidy  an  historic  value.  D.  Mar. 
15,  1631. — Ilis  father,  John  Fiknus  (d.  1584),  was  a  famous 
physician,  author  (;f  a  singular  work,  Dt  PlatibuH. 

Fyke-iicts :  See  Pishkkies. 

Fyroiiz  (fi'e-rooz)  I.:  an  Arsacide  King  of  Persia  (the 
name  is  also  spelled  Fkroze  and  Firouzk),  usually  identi- 

fied witli  the  Pa<'orus  of  the  Greek  and  Latin  writers,  called 
also  Arsacc's  X.\ I V.  as  King  of  Parthia  :  reigned  83-103  A.  i). 

The  name  Fyronz  signifies  "  victorious." 
Fyrouz  II. :  the  seventeenth  Sassanide  monarch  of  Persia 

(thePerozes  <jf  Byzantine  writers),  reigned  459-483  a.  d.  He 
succeeded  his  younger  brother,  Hormuz,  whom  he  over- 

threw by  the  aid  of  tin;  White  Huns  and  put  to  death.  A 
dreadful  famine  marked  the  first  part  of  his  reign,  and  the 
king  became  involved  in  wars  with  the  White  Huns,  who 
finally  defeateil  him  with  great  slaughter,  Fyrouz  and  twenty- 
nine  of  his  sons  being  among  the  slain.  The  accounts  of 
historians  regjirding  many  points  of  his  reign  conflict. 

Fyrouz  III.:  titular  King  of  Persia;  son  of  Yezdejerd 

III., "the  twenty-eighth  and  last  Sassanide  monarch,  whose 
kingdom  was  overthrown  liy  the  Arabs  in  641  A.  D.  Ex- 

pelled by  the  Mohammedans  from  Persia,  he  fled  to  the  do- 
mains of  the  Chinese  emperor  Kao-Tsung  (Tai-tsung),  by 

whom  he  was  recognized,  and  who  by  fruitless  negotiations 
strove  to  restore  him  to  the  throne.  He  is  the  Pilouse  of 
Chinese  historians,  and  seems  to  have  been  a  Chinese  viceroy 
in  Bokhara.     D.  679. 

Fyrouz  (or  Feroze)  Shah  I.  (Rokx-ed-Deex,  the  sup- 
port of  the  Faith):  a  Jlohammedan  King  of  Delhi  who 

succeeded  his  father.  Altamsh,  in  1236,  having  previously 
been  govei'nor  of  Lahore.  He  was  a  vicious  prince,  and 
was  deposed  by  the  Sultana  Rezia,  his  sister,  in  1236. — 
Fyrouz  Shah  '  II.  (Jelal-eu-Deex,  glory  of  the  Faith) 
reigned  at  Delhi  1289-96 ;  was  an  Afghan  usurper  who 
succeeded  the  last  Gouride  sovereign,  and  who  is  chiefly 
memorable  for  his  cruelties;  was  murdered  by  his  nephew 
and  successor,  Allah-ed-Deen,  in  1296. — Fyrouz  Shah  III. : 
King  of  Delhi ;  b.  1296 ;  succeeded  Mohammed  III.  in 
1351 ;  abdicated  1386,  and  died  1388.  His  reign  was  mem- 

orable for  its  tranquillity  and  the  material  prosperity  of  the 

kingdom.  He  founded  "in  1354  a  city  now  called  Firozpur (q.  ?'.),  formerly  Fyrouzabad.  and  began  the  construction  of 
the  great  canal  system  now  known  by  his  name. 

Fyzabad  :  See  Faizahau. 



G 

:  the  seventh  Icttci-of  the  English  alphabet. 
Form. — Tlie  letlcr  is  sui  early  (fifth  or 

sixth  century  B.  c.)  invention  of  the  Ho- 
nians.  It  was  formed  by  appending  a  dif- 

ferentiating mark  to  the  lower  point  of 
the  third  letter  C.  This  letter  represented 
the  form  ( <  r)  and  had  originally  the  value 
(ff)  of  the  Greek  gamma,  but  througli  the 

disuse  of  K  it  had  come  to  be  a  sign  for  the  voiceless  (A-)  as 
well  as  the  voiced  (g)  guttural.  The  original  third  letter  0 
was  therefore  differentiated  into  the  two  forms  C  and  G. 
the  older  form  retaining  the  old  place  in  the  alphabet,  but 
restricting  itself  almost  exclusively  to  the  newly  acquired 
value  (/i),  while  the  new  form  was  assigned  to  the  place  of 
the  disused  sixth  letter  zeta  (I),  and  assumed  the  older 
value  {(/). 

A'ame. — The  Greek  name  gamma  is  an  adaptation  of  a 
Canaauite  name  represented  in  Heb.  gimel,  meaning  camel 
(cf.  Greek  Kafn^Kos).  The  letter  was  proljably  so  named  on 

account  of  resemblance  to  a  eamel's  hum|)  (A).  The  Eng- 
lish name  (th/ice)  comes  through  the  Old  French  from  the 

Latin  gi'.  a  substitute  for  gamma. 
Sound. — The  letter  has  two  principal  vahtes  in  English : 

(1)  voiced  guttural  explosive,  involving  the  breaking  with 
voiced  breath  of  a  closure  between  the  body  of  the  tongue 
and  the  palate,  as  in  gun,  ago,  gift,  .signal,  sometimes  as- 
sisteil  orthographically  by  an  A  or  ».  as  in  gliosf,  guilt ;  (3) 
the  double  consonant  dzh  composed  of  the  voiced  dental  ex- 

plosive (d)  and  the  voiced  bi'oad  sil)ilaut  (:h  in  azuve),  as  in 
courage,  general,  logic,  cringe ;  it  is  often  assisted  ortho- 

graphically by  an  added  d,  as  in  bridge.  Judge.  In  recent 
loan-words  from  the  French  the  letter  has  sometimes  also 
the  value  of  the  voiced  broad  siljilaut  alone,  as  in  mirage, 
rouge.  It  is  often  silent  before  u  and  m,  as  in  gnat,  .sign, 
paradigm,  and  in  the  comljination  (/A,  as  in  high,  bough.  In 
the  combination  ng  at  the  end  of  syllaliles  {.sing,  long)  it  is 
merely  a  sign  tliat  n  is  the  guttural,  and  m.it,  as  usual,  the 
dental  nasal.  In  the  combination  gh  it  sometimes  has  the 
value  of  /,  as  in  cough,  rough. 

Source. — The  main  sources  of  the  voiced  exjjlosive  g  are 
(1)  in  Teuton,  words  the  Indo-Europ.  gh  (jh).  as  in  goo.se  : 
Gr.  x'')'' :  Lat.  {h)anser  -.Skr.  /ir/H.w- <  Indn-Eiu'op.  glians- ; 
(3)  the  got  languages  from  which  the  English  has  borrowed  ; 
thus  in  governor,  grain,  through  French  from  Lat.  guber- 

na'tor,  granwm,  in  garnish,  gage,  guide,  fr(jm  French  rei)re- senting  Germ,  w,  etc.  The  most  important  source  of  the 
double  consonant  g  (=  dzh)  is  the  French,  as  in  gentle,  cour- 

age, change,  but  it  also  appears  in  native  English  words  as 
a  Middle  English  resultant  from  the  Old  English  palatalized 
g  in  the  0.  Eng.  coml]ination  ng  and  eg,  as  in  .singe  (O.  Eng. 
Mugan),  hinge  (0.  Eng.  henge),  bridge  (0.  Eng.  hrgcg),  etc. 

Benj.  Ide  Wh'ee'lee. 
(i :  in  music,  the  fifth  degree  in  the  ascending  scale  of  C, 

major  or  minor,  being  the  ilomiuant  in  that  scale.  Gamut 
G  is  the  note  on  the  lowest  line  of  the  bass  stave,  a  seventh 
below  Fon  the  clef  line.  Double  O  is  one  octave  lower  than 
gamut  G,  on  the  space  below  three  ledger  lines.  G  dur  is 
the  German  for  G  major,  and  G  moll  for  G  minor.  Ois,  in 
German,  is  G  sharp.  G  in  alt,  the  first  note  in  alt,  situated 
one  octave  above  tlie  treble  clef  line.  G  in  alti.ssimo,  a  note 
one  octave  higher  than  G  in  alt,  or  a  fifteenth  above  the 
trelile  clef  line.  Its  place,  as  the  first  note  in  altissimo,  is  on 
the  fourlli  ledger  line  above  the  stave. 

(iabbro :  a  name  generally  applied  to  a  rather  coarse- 
grained granular  rock  of  basic  composition.  In  structure 

and  origin  it  is  analogous  to  granite,  of  which  it  forms  the 
basic  equivalent.  Mineralogically  gabbro  is  composed  essen- 

tially of  pyroxene  (variety  diallage)  and  triclinic  feldspar 
(generally  labradorite  or  anorthite).  It  also  contains  some 
iron  oxide,  usually  ilmenite.  while  an  orthorhombic  pyroxene 
or  olivine  may  or  may  not  be  present.  The  composition  of 
galjbro  is  thus  seen  to  lie  identical  with  that  of  diabase,  from 
which  rock  it,  however,  ditfers  in  its  entirely  granular  struc- 

ture. The  name  gabbro  originated  in  Italy,  where  it  was  used 153 

by  miners  to  ilesignate  a  black  serpentine.  It  was  introduced 
in  its  present  nu'aning  by  the  (iermau  geologist  von  Buch 
in  1810.  The  same  rocks  are  still  called  by  the  Italians ^rani- 
tone,  and  some  of  the  coarser  and  more  altered  varieties  are 

known  to  the  French  as  eu-photide. 
Gabbro  is  probably  in  all  cases  an  igneovis  rock  which  has 

solidified  at  a  considerable  depth,  and  therefoi-e  so  slowly  as 
to  produce  a  rather  coarse  crystallization.  When  occurring 
in  sufficient  nuiss  it  is  availal>le  for  all  the  economic  u.ses  to 
which  granite  is  applied.  The  best  known  galibros  are  those 
of  Northern  Italy  and  the  Alps,  of  Silesia  and  tlie  Hartz 
Mountains  in  Germany.  In  the  U.  S.  gabbros  are  found  in 
the  White  Mountains,  on  the  north  shore  of  Lake  Superior 
in  Minnesota,  and  near  Baltimore  in  Maryland. 

The  two  essential  constituents  of  gabbro  are  peculiarly 
liable  to  alteration,  whereby  the  diallage  becomes  fibrous 

hornblende  (smai'agdite)  and  the  feldspar  a  compact  white 
substance  known  as  saussurite.  The  resulting  rock  nuiy  or 
may  not  be  sclnstose,  but  it  is  not  less  crystalline  and  resist- 

ant than  the  original  gabbro  from  which  it  has  been  derived. 
Such  secondary  rocks  resulting  from  the  metamorphisra  of 
gabbros  are  variously  known  ascuphotide,  gabbro-diorite,  or 
sau.ssurite-diorite.  Geo.  H.  Williams. 

Gilbeleiitz,  Hans  Coxon,  von  der :  philologist ;  b.  at  Al- 
tenburg,  Germany,  Oct.  13,  1807:  studied  finance,  law,  and 
Oriental  languages  at  I^eipzig  and  at  Giittingen ;  served  his 
native  duchy  for  many  years  as  government  coiuisel  and  for 
one  year  (1848-49)  as  Prime  Minister.  He  is  chiefly  known, 
however,  for  his  exhaustive  investigations  in  philology. 

Among  his  most  important  works  are  :  Elements  de  la  gram- 
maire  mandchoue  (Altcnburg,  1883) ;  a  critical  edition  of 

Ulfilas's  translation  of  the  Bible,  with  grammar,  dictionary, 
and  Latin  translation  (Leipzig.  1843-46) ;  IJie  melanesischen 
Sprachen  (1860-73);  Grammatik  der  Kassiasjirache  (1858); 
Veber  das  Pas.sivum  (1861).  I),  at  Lemnitz,  near  Weimar, 

Sept.  3,  1874. — His  son  Hans  Georo  (^'onon  von  her  Gabe- LENTZ  :  philologist ;  b.  at  Poschwitz,  near  Altcnburg,  Jlar.  16, 
1840;  studied  finance  and  law  at  Jena  and  at  Leipzig,  and 
held  several  minor  government  positions  till  1878,  when  he 
became  Professor  of  Oriental  Languages  at  Leipzig.  In  1889 
he  accepted  a  similar  position  in  the  University  of  Berlin. 

.  He  is  author  of  Chiitesi.srhe  grammatik  (1883) ;  Die  Sprach- 
u'issensc/iaft  (1891);  I/andbuch  zur  Aufnahme  freinder 
Sprachen  (1893).     D.  in  Berlin,  Dec.  13,  1893. 

Ga'bii :  an  ancient  Latin  city  which  stood  13  miles  E.  of 
Rome,  on  the  banks  of  a  small  lake  in  a  volcanic  crater, 
from  wliicli  flows  the  stream  called  Osa,  and  not  far  from 
the  Lake  RegiUus,  now  drained.  In  early  Roman  days  it 
was  an  important  town,  but  it  decayed,  as  allusions  in  Cicero, 
Horace,  and  Juvenal  show.  It  afterward  revived  and  became 

a  bishop's  see,  but  is  now  deserted. 
Gilbiii'ius,  AuLUS :  Roman  politician ;  became  tribune  at 

Rome  in  66  B.  c. :  brought  forward  and  carried  the  law  which 
gave  Pompey  the  supreme  command  against  the  i)irates; 
served  under  Pompey  64-63,  and  gained  immense  wealth ; 
was  jiriPtor  in  61 :  coiisul  in  58  ;  proconsul  in  Syria  and  Ju- 
da?a  57;  restored  Ptoh'iny  Auletes  in  55:  was  indicted  on 
the  charge  of  corrujitioii  in  the  latter  affair,  and,  though  de- 

fended by  Cicero  at  Pompey's  re{iuest,  he  was  convicted  and sentenced  to  exile.  He  was  recalled  toward  the  end  of  49  by 
Ca-sar,  and  stationed  with  troops  in  Illvrieum,  where  he  died 
about  47  B.  c.  Revised  by  (i.  L.  Hendrickson. 

Ga'bioii  [via  Fr.  from  Ita!.  gabbione,  large  cage,  deriv.  of 
gabbia  :  Fr.  cage  <  Lat.  ca'vea,  cavity,  inclosure,  cage]:  in 
militarv  operations,  a  hollow  cylinder  of  sticks  set  in  a  circle 
and  wattled  together,  somewhat  in  the  manner  of  a  basket. 
It  is  of  ̂ ■al■ious  dimensions,  and  is  designed  to  be  set  on  end 
and  filled  with  earth  or  sticks.  Gabions  are  proof  against 
ordinary  musket-balls,  and  are  useful  in  repairing  breaches 
and  in  constructing  field-works,  etc. 

(iable  [0.  Fr.  gable  (Low  Lat.  ga'balum)  from  0.  H.  Germ. gibil,  front  side,  probably  under  influence  of  gabala  (> 
Mod,  Germ.  Gabel),  fork] :  the  triangular  upper  part  of  a  wall 

(641) 
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whifh  receives  the  eiiil  i)f  a  pitched  roof.  Wlieii  inclosed, 
as  in  chissic  architecture,  between  a  horizontal  cornice  be- 

low an<l  "  raking"  cornices  al)ove,  it  is  called  a  pcdinicnt. 
The  steep  roofs  of  I  he  Jliddic  Ages  led  to  special  rlevelop- 

mcnls  in  the  design  of  gables,  which  l)ecanie  iirijxirtaiit  fea- 
tures of  external  architecture.  'I'hey  were  usually  pierced 

with  rose-windows,  and  crowned  with  molded  copings  which 
were  often  adorned  with  crockets  and  terminated  in  a  ri(;h 
finial  at  the  summit.  In  the  fourteenth  and  fifteenth  cen- 

turies false  galiles.  wholly  independent  of  the  roofs  behind 
Ihinn,  were  used  as  liecoralions  over  porclies,  doorways,  and 
window-heads,  and  wi-re  doigncd  with  rich  open-work  trac- 

ery in  trefoils,  cusps,  and  other  fanciful  patterns.  Gables 
continued  to  be  prominent  and  |iictnres(iue  features  in  the 
Renaissance  architecture  of  England,  Germany, and  the  Ijow 
Countries.  In  France  the  architi'<'ts  of  the  early  Renaissance 
decorated  their  dormers  with  rich  gables;  but  this  fashion 
passed  away,  and  in  the  later  Renaissance  of  France,  as 

throughout'  that  of  Italy,  gables  are  replaced  by  classic 
pediments. 

The  tei-m  "galile  wall"  is  used  by  builders  in  New  York  city 
and  in  some  other  cities  of  the  U.  S.  to  designate  the  side 
walls  or  party  walls  of  houses  built  in  continuous  blocks, 
irrespective  of  the  actual  form  of  these  walls.  This  usage 
arose  from  the  practice  which  formerly  prevailed,  of  pitch- 

ing the  roof  to  the  front  and  rear  from  a  ridge  parallel  with 
the  street,  the  partv  walls  and  other  side  walls  forming  low 

gables.  "  A.  D.  P.  Hamlin. 
Gableiiz,  gaa  blents.  Lidwig  Karl  Wilhijlm.  Baron  von  : 

Austrian  general;  a  son  of  the  Saxon  lieutenant-general  Ga- 
blenz;  b.  at  Jena.  July  19,  1814,  and  educated  at  the  Mili- 

tary Academy  of  Dresden.  He  served  first  in  the  Saxon 

horse-guard,  but  in  Vi'i.i  entei-ed  the  Austrian  service,  and 
became,  after  six  years,  a  captain  of  horse.  He  was  often 
employed  in  honorary  service.  In  1848  he  fought  in  Italy 

under"  Radctzky  witfi  great  distinction,  and  was  made  a major  of  the  staff.  He  next  became  chief  of  stall  to 
Count  .Schlick;  distinguished  himself  especially  at  Kaschan  ; 
obtained  the  iMaria  Tlieresa  cross,  and  was  promoted  to  be 
colonel.  Soon  after  he  was  employed  in  diplomatic  negotia- 

tions. In  18.53  he  was  a])pointed  director  of  the  bureau  of 
statistics  in  Vienna;  in  1859  distinguished  himself  in  the 
disastrous  battles  of  Solferino.  and  Ijy  his  defense  of  Caoriana 
covered  the  retreat  of  the  center.  In  1863  he  was  made  a 
lieutenant-marshal,  and  in  1864  received  the  command  of 
the  Sixth  Army-corps,  which,  together  with  a  Prussian  corps, 
and  with  the  Prussian  field-marshal  Wrangel  as  commander- 
in-chief,  was  sent  against  the  Danes  in  Schleswig-IIolstein. 
As  governor  of  llolstein  he  made  a  very  favorable  impression 
by  his  liberality.  In  1866  he  commanded  the  Tenth  Army- 
corps,  and  at  Trautenau  on  June  38  he  gained  the  only  ad- 

vantage which  the  Austrians  could  boast  of  in  that  disas- 
trous war.  He  also  took  part  in  the  battle  of  Sadowa,  and 

was  sent  to.the  Prussian  headquarters  to  negotiate  alter  the 
battle,  ̂ yhen  the  war  was  over  he  retired,  and  was  chosen 
member  for  life  of  the  Austrian  upper  house,  in  which  he 
belonged  to  the  liberal  jaarty.  In  1867  he  entered  once 
more  into  service.,  and  became  commandant  of  Croatia 
and  Selavonia ;  in  1868  was  made  a  general  of  horse  and  in 
1869  general  in  command  of  Hungary.  Xov.  28,  1871.  he 
retired.  Becoming  implicated  in  stock  speculations  which 
proved  unfortunate,  he  shot  himself  in  Zurich,  Jan.  28,  1874. 

(iabloiiz,  gaabhaits:  town  of  Bohemia,  on  the  XeLsse;  8 
miles  S.  E.  of  Reichenberg  (see  map  of  Austria-Hungary, 
ref.  2-E) ;  the  center  of  a  manufacturing  district  where  more 
than  10,000  men  are  employed  in  the  fabrication  of  orna- 

mental glassware.     Pop.  (1890)  14,653. 

(Jal)OOli',  or  (rablin  :  a  so-called  river,  but  properly  an 
estuary  on  the  west  coast  of  Africa  near  the  cipiator,  extend- 

ing 50  miles  or  more  inland,  with  a  width  of  7  miles  or  more. 
It  receives  two  small  rivers  near  its  upper  end.  It  has  given 
its  name  to  tiie  adjacent  coast.  It  Wiis  early  visited  by  Por- 

tuguese traders,  ami  became  one  of  the  chief  seats  of  the 
slave-trade.  In  1839  the  French  acquired  rights  on  its  shores, 
and  in  1845  a  regular  colony  was  established  at  Libreville  on 
the  right  bank  near  the  mouth.  The  Gaboon  has  been  a 
center  for  considerable  missionary  activity.  jM.  W.  H. 

(iaboon-Congo,  or  (Jabmi-Congro:  also  called  French 
Congo:  a  French  colony  in  Western  Africa;  extcmliug 

along  the  coast  from  5  S.  lat.  to  about  2'  N..  ami  iidaud 
to  the  Congo  and  Mol)angi  rivers.  On  the  latter  theliound- 
ary  extends  to  5"  N.  lat..  but  the  northeastern  lioiindary  is 
no"l  defined.     It  embraces  the  region  of  the  (iaboim  river. 

Area,  250,000  sq.  miles.  There  arc  twenty-seven  stations  in 
the  coast  region  of  Gidjoon,  Congo,  and  Ogowe.  Ivory,  ebony. 
caoutchouc,  and  palm  oil  are  exi)orted.  and  such  tropical 
staples  as  colfee  and  vanilla  are  cultivated.  The  country  it 
covered  with  extensive  forests  which  are  the  liabitat  of  goril- 
la-s.  Total  commerce  of  the  colony  in  1888  ijs  1 .200.000,  nearly 
all  with  France.  Pop.  native  estimated  at  6,900,000,  foreign 
300,  not  including  troops.  There  is  neither  postal  nor  tele- 

graphic service.  M.  W.  II. 

Gaboriaii.  gaa-bo  ri-o,  Smile  :  novelist;  h.  in  Sauj<in. 
Prance,  in  1835.  He  began  contributing  to  the  Paris  news- 
])apers  early  in  life  ;  published  his  first  story,  IJ Affaire  ht- 
VdiiyK  (1866),  and  followed  it  with  Le  iMxnifr  11-i  (1867) ;  Li- 
(!rime  d' Orcival  (IH^H);  Mfmsier  Lecw/ (\><6'.i) ;  Las  Eifdavas 
rfc /V(T('s  (1869);  La  Vie  Jnfernale  {\iilO)\  La  Clique  Done (1871);  and  La  Corde  au  Cou  (1873).  He  left  MSS.  of 

L'Arqenl  des  Autres  (1874)  and  La  Degringolade  (1876). 
D.  in'Paris.  Sept.  38,  1873. 

(Ja'briel  [Heb.,  man  of  God.  mighty  one  of  God  ;  yehlitr, 
man  +  ''/,  God]:  the  name  of  the  heavenly  being  who  com- 
muni<'ated  projihetic  tidings  to  Daniel  (Dan.  viii.  16,  ix.  21), 
and  foretold  in  later  times  the  birth  of  St.  John  the  liaptist 
and  of  Jesus  Christ  (Luke  i.  19,  26).  Gabriel  in  Jewish, 
Christian,  and  Mohammedan  traditions  is  reckoned  as  one  of 

the  great  archangels.  In  the  Koi'an  he  is  said  to  be  the 
special  medium  of  communication  between  God  and  Moham- 

med, for  he  caused  the  Koran  to  descend  on  Mohammed"s heart  (Koran.  Sura  2). 

(Jabricl.  Order  of  St.  (Roman  Catholic) :  (1)  a  congrega- 
tion of  lay  conventual  brethren  [rrmrirentes)  and  of  non- 

conventual  gentlemen  (confluentes)  at  Bologna,  founded  in 
1638.  They  arc  engaged  in  the  work  of  instruction.  (2) 
The  order  of  the  Brothers  of  St.  Gabriel  in  France,  found- 

ed in  1835  by  the  Abbe  Deshaycs.  They  are  also  engaged 
in  instructing  the  young.  es])ecially  in  rural  places ;  but  they 
chiefly,  if  not  exclusively,  devote  themselves  to  instruction 
in  matters  of  doctrine. 

Gad  [Heb..  fortune] ;  seventh  son  of  Jacob  by  Zilpah. 
and  founder  of  the  Israelitish  tribe  of  Gad,  which,  after  the 
conquest  of  Canaan  luider  Joshua,  .settled  E.  of  the  Jordan, 
N.  of  Reuben,  and  S.  of  the  half-tribe  of  Manas.seh  ;  but 
subsequently  the  Gadites  were  found  far  to  the  N.,  E..  and  S. 
of  their  prescribed  limits.  They  were  a  warlike  people  with 
many  flocks.  Little  is  known  of  them  after  Tiglath-Pileser 
carried  them  into  captivity  about  740  B.  c.  (1  Chron.  v.  6,26). — 
Gad.  tlie  "  king"s  seer,"  a  prophet  who  was  a  personal  fol- lower of  David,  wrote  the  acts  of  David  (1  Chron.  xxix.  29). 
His  writings  are  not  extant,  unless  in  the  form  of  portions 
of  the  books  of  Judges  and  Samuel. 

Revised  by  Willis  J.  Beecher. 

(iad'ara  :  a  stronghold  of  Trans-Jordanic  Palestine,  on  a 
hill  just  S.  of  the  Hieromax,  about  8  miles  S.  E.  of  Lake 
Tiberias.  It  is  not  mentioned  in  Scripture,  although  plainly 

indicated  by  the  expression  "country  of  the  Gadarenes" (Mark  v.  1  ;  Luke  viii.  26.  37).  It  is  first  mentioned  by 
Polybius  (Hist.,  v.  71),  who  relates  its  capture  by  Antioehus 

theGreat  (218  B.C.),  and  speaks  of  it  as  "the  .strongest  of 
all  the  cities  in  that  part  of  the  country."  It  was  one  of 
the  cities  of  Decapolis,  and  had  a  mixed  population,  pre- 

dominantly Greek.  In  later  times  several  bishops  of  Gad- 
ara  are  enrolled  in  the  general  councils  of  the  Church.  Its 
ruins,  called  by  the  Arabs  Umm  Keis,  occupy  a  space  about 
2  miles  in  circumference.  The  ancient  pavement  of  the 
principal  street  is  described  by  Porter  as  almost  perfect. 
There  are  hot  baths  on  the  bank  of  the  river  near  by. 

The  swinging  stone  doors  of  the  old  tombs  in  the  lime- 
stone rock  are  a  remarkable  sight. 

Revised  by  S.  M.  Jacksox. 

Gaddi.  ga'ad  dee,  Gaddo  :  painter ;  b.  in  Florence,  Italy, about  the  middle  of  the  thirteenth  century.  He  began  by 
imitating  Byzantine  art,  but  he  became  known  to  Cimabue, 
and  followed  his  artistic  advice.  Gaddi  was  distinguished  as 
a  mosaic  worker,  and  executed  several  works  in  Florence  to- 

gether with  Andrea  Tafi.  He  was  called  to  Rome  in  1308, 
and  there  adorned  the  ancient  basilica  of  St.  Peter  and  also 

that  of  Sta.  JIaria  Maggiore  with  mosaics,  which  still  re- 
main. He  al.'io  painteil  in  Florence  several  works  in  the 

manner  of  Cimabue.     He  was  living  in  1333.  W.  J.  S. 

Gaddi.  Taddeo:  painter;  b.  in  Florence.  Italy,  in  1300; 
a  son  of  Gaddo  Gaddi.  with  whom  he  studied  art  till  he  was 
twelve  years  old,  when  Gaddo  died  leaving  him  under  the 

care   of"  Giotto,  his  godfather.     He  remained  twenty-four 



GAUE 
OADWALL 

643 

years  wilti  this  master  paint iiifj  frescoes  in  Santa,  f'roeo. 
works  whirli  arc  rcpirdcil  as  iiiaster|iicccs.  He  also  liail  re- 

pute as  an  archilcct.  lie  rebuilt  the  I'onte  Veccliio,  and 
continued  tliecani]>anileof  Sta.  Maria  del  Kiore  after  (i lotto's death.  D.  al)ont  l;it>6.  lie  left  two  sons,  (jiovanni,  wlio  died 
very  early  after  Kiviiii;  promise  of  artistic  aliility,  and  Anuklo 
or  AoNOLO  (b.  13','(5 :  d.  about  1895),  also  renowned  as  a  paint- 

er. He  left  many  works  in  Florentine  cliurclics.  lie  also  was 
a  mosaic  worker,  and  restored  the  work  of  Andrea  Tati.  At 

fifty  years  of  a<>;e  lie  went  to  N'enice,  more  in  the  iinality  of 
merciiant  than  of  painter.  C'cnnino  C'ennini  and  iStefano  di 
Verona  were  his  most  remarkal)lc  pupils.    W.  J.  .Stillman. 

Oade,  Raa'de,  Niels  Wilhelm  :  musical  composer  and  con- 
dtictor:  1).  at  Copenhagen,  Denmark,  Feb.  22, 1.H17  ;  studied 
there  under  local  teachers,  and  entered  the  royal  orchestra 
as  violinist.  His  first  important  work,  liis  Oaman  overture, 

composed  in  1841,  was  crowned  l)y  the  ('openliagen  Musical 
Union,  and  tlie  king  granted  him  a  royal  stiiiend  for  foreign 
travel.  He  became  an  intimate  friend  of  Mendelssohn  and 
Schumann,  and  belonged  to  the  ronnintie  scliool  of  com- 

posers. His  works  include  eight  symphonies,  five  overtures, 
much  chamber  naisicmany  songs, both  solo  and  choral, and 

several  cantatas,  viz.,  T/ii'  EH  King's  Daughtei;  Conialu.  Tlu- 
Crusadeiv,  Zion,  Psgche  (the  last  three  w-ere produced  at  the 
English  Birmingham  festivals),  and  Spriiig'K  J}Ies!<ag<'.  two 
concertos  for  violin  and  oi'chostra,  and  much  music  in 
smaller  forms.     1).  Dec.  22,  1890.  D.  E.  Hervev. 

Ga'des  (in  Gr.  t4  rdSapa) :  a  city  of  S]iain  (now  called 
Cadiz)  founded  by  the  I'hcenicians,  outside  the  Pillars  of 
Hercules  (Straits  of  Gibraltar).  It  was  regarded  as  tlie  ex- 

treme limit  of  the  world,  so  that  "  beyond  Gades  "  came  to 
be  a  synonym  for  '•  impossible."  It  was  an  important  com- 

mercial center,  according  to  Strabo  second  in  population 
only  to  Rome.  Gades  exported  to  Rome  and  the  Orient 
salt  fish  (sardines),  Negro  slaves,  and  the  native  ballet-girls, 
called  Gaditance.  J.  R.  8.  S. 

Gad-fly  [gad  represents  the  shortened  form  (used  in 
comp.)  of  0.  Eng.  gad  >  Mod.  Eng.  goad] :  a  name  applied 
to  the  breese  or  horse-fly  (Tabanus  borinus)  and  other  dij)- 
terous  insects  of  the  family  Tahaiiida',  the  females  of  which 
goftd  or  sting  horses  and  cattle.  Their  bite  is  deep  and  pain- 

ful, but  not  poisonous.  The  name  is  also  erroneously  ajiplied 
to  Bot-fly  ((j.v.),  and  other  insects  of  the  family  (Estridce. 

Gad'ida>  [Mod.  Lat,  deriv,  of  Late  Lat,  gadus,  codfish, 
from  Gr.  yaSoi.  a  kind  of  fish] :  a  group  of  fishes  of  great 
value.  Tlie  liody  is  elongated  and  more  or  less  compressed, 
and  tapers  into  the  cauilal  fin  ;  the  scales  arc  cycloid  and 
very  small ;  the  lateral  line  continuous  and  parallel  with 
the  back;  the  head  is  generally  conic;  the  eyes  lateral  and 
large;  the  nostrils  double;  the  opercula  normally  devel- 

oped and  unarmed  ;  the  mouth  has  a  more  or  less  extensive 
lateral  oblique  cleft;  the  upper  jaw  is  little  protractile  ;  the 
dorsal  and  anal  fins  are  variously  formed,  but  always  long 
and  without  spines  ;  the  caudal  fin  is  distinct  ;  the  i)ectoral 
fins  are  narrow,  and  the  ventral  fins  jugular.  The  species 
are  chiefly  confined  to  colil  waters,  and  mostly  to  those  of 
the  northern  hemisphere,  but  a  few  types  are  found  in  the 
cold  deep  waters  of  the  lower  latitudes,  and  reascend  toward 
the  surface  in  oceans  of  the  southern  hemisphere.  Among 
the  well-marked  sub-families  are  (1)  the  Oadinie  ;  this  sub- 

family includes  the  true  codfishes  (Gadus),  the  pollocks 
(Pollachius),  the  haddock  (MeUmogrammus),  the  tomcods 

(3Iierogudiis).  w'UW'wvgnMerUiiigiis),  etc.  (2)  The  Plnjcinie: 
to  this  group  bekmgs  the  so-called  "hake"  (not  the  true 
hake,  which  is  a  Merluciits)  of  the  New  England  and  neigh- 

boring provincial  coasts.  (3)  The  Lot ime  :  this  group  has 
two  types,  31olva.  the  true  ling,  which  is  marine,  and  Lota, 

restricted  to  the  fi-esh  waters,  and  emliracing  the  cusks  or 
burbots  of  the  interior  lakes  and  rivers  of  the  North.  (4) 
The  Gaidrnpsarinip :  tliis  includes  the  smallest  and  least 
useful  species  of  the  family;  those  of  the  coasts  of  North 
America  are  rare  and  of  no  economical  importance,  and  un- 

known to  the  fishennen  :  on  the  European  coasts,  however. 
they  are  more  common,  and  in  England  are  known  under 

the  name  of  rockling.  [T^)'T\\\i  Brusviime  :  the  sub-family includes  the  Brosmins.  known  under  the  names  of  cusk  and 
torsk.  About  sixty  or  seventy  species  of  the  family  have 
been  described,  among  which  are  several  genera  peculiar  to 
the  depths  of  the  tropical  or  sub-trojiical  seas,  where  the 
water  has  a  low  lem|)eratnre  compared  with  the  surface  and 
the  land.  As  many  as  seventeen  species  have  been  discovered 
along  the  eastern  coast  of  North  America,  but  only  tliree  or 
four  in  the  western  or  Pacitic  region.        Theodore  Gill. 

filadoiv,  Hans  EuiEniinn,  JI.  A..  T'h.  T).,  V.  li.  S. :  anato- 
niisl  and  ornithologisi, ;  b.  at  Cracow,  Ponierania,  ;\iar.  8, 

Wf).")  ;  educated  at  tile  Universities  of  Berlin,  Jena,  ancl 
Heidelberg,  and  aflerward  became  Strickland  curator  and 
lecturer  on  the  Advanced  Mor])hology  of  Vcrtebrata  at  the 
University  of  Cambridge,  England.  Dr.  Gadow  is  one  of 
the  leading  authorities  on  the  anatomy  of  birds,  having  de- 

voted himself  es]>eeially  to  the  study  of  tlic  structuri!  of  that 
group.  His  imlilisheil  [lajiers  are  numerous,  and  have  ap- 

peareil  most  often  in  the  '/'irmsartioiis  and  J'rocci-ditigs  of the  Zoological  Society  of  London,  the  Transact  inns  of  the 
Philosophical  Society  of  London,  J/oi-p/iologisrhcs  Jahrbiich, 
and  Journal  of  Aitatomy  and  Phgsioliigij  of  London.  He 
is  author  of  vols.  viii.  and  ix.  of  the  British  Miiseum  Cata- 
loguf  of  Birds,  the  one  containing  the  Parido',  Laniidw.  and 
related  forms,  the  other  the  Nectariinidm  and  Mctipluigida' ; 
also  author  of  the  volume  Aves  in  Bronn's  Classen  und  Ord- 
nungiftt  di-s  T/iierrfichs  (Leipzig,  1884-93).     F.  A.  Lucas. 

(liadro'sia  (in  Gr.  ri  raSpaala) :  a  province  of  Ariana  (now 
Ir((n)  in  Eastern  Persia,  conquered  by  Alexander  the  Great ; 
now  regarded  as  identical  with  Baluchistan.       J.  R.  S.  S. 

(Jadsby,  Henry  Robert:  eompo.ser;  b.  at  Hackney,  Lon- 
don, Dee.  lo.  1842,  and  jirincipally  self-instructed  in  music. 

His  compositions  are  numerous  and  important,  and  include 
many  cantatas,  psalms,  overtures,  and  other  orchestral 
pieces,  and  much  church  music.  They  are  all  lirilliant  and 
pleasing.  D.  E.  H. 

Gadsden  :  town  ;  capital  of  Etowah  co.,  Ala.  (for  loca- 
tion of  county,  see  map  of  Alabama,  ref.  3-D) ;  on  the  E. 

Tenn.,  Va.  and  (ia..  the  Chattanooga  S.,  the  Louisville  and 
Nash.,  and  the  Nash..  Chat,  and  St.  L.  Railways,  and  on  the 
north  bank  of  the  Coosa  river,  at  the  southern  terminus  of 
Lookout  Mountain,  in  the  midst  of  the  Coosa  coal-fields  and 
deposits  of  iron.  It  has  many  steam-mills  engaged  in  cut- 

ting yellow-pine  lumber.     Pop.  (1880)  1,697  ;  (1890)  2,901. 
(Jadsdcii,  Christopher  :  statesman  and  patriot ;  b.  in 

Charleston,  S.  C.  in  1724 :  educated  in  England,  returning 
to  Charleston  in  1741  ;  engaged  in  a  mei'cantilc  business,  in 
which  he  was  largely  successful.  In  1765  he  was  appointed 
a  delegate  to  the  Congress  which  met  at  New  York  in  Octo- 

ber to  petition  against  the  Stamp  Act ;  was  also  chosen 
member  of  Congress  in  1774  ;  was  among  the  earliest  advo- 

cates of  republican  principles  and  American  independence  ; 
colonel  and  brigadier-general  of  South  Carolina  volunteers 
in  1775  ;  engaged  in  the  siege  of  Charleston  in  1776  ;  durhig 
the  siege  of  1780,  while  Lieutenant-Governor,  he  remained, 
with  five  of  the  council,  within  the  lines  of  the  city ;  sev- 

eral months  after  the  capitulation  he  was  arrested  by  order 
of  Lord  Cornwallis  and  transiiorled  to  St.  Augu.stine,  where 
a  parole  was  offered  him,  which  he  refused,  remaining  in 
close  confinement  for  forty-two  weeks.  In  1782  he  was 
chosen  Governor  of  South  Carolina,  but  declined  the  office, 
continuing,  however,  to  serve  both  in  the  Assembly  and 
council,     D.  at  Charleston,  Aug.  28,  1805. 

Gadsden,  James:  statesman  and  .soldier:  b.  at  Charles- 
ton, S.  C.,  May  15,  1788 ;  graduated  at  Yale  College  1806, 

and  engaged  in  commercial  business  in  Charleston  until 
1812,  when  he  was  appointed  second  lieutenant  of  engineers 
U.  S.  armv ;  served  during  the  war  with  Great  Britain 

(1812-15);"  as  aide-de-camp  to  Gen.  Jackson  1816.  with whom  he  served  in  Florida;  promoted  to  be  captain  1818, 
and  appointed  colonel  and  insi)ector-general  U.  S.  army 
1820.  but  was  not  confii'ined  by  the  Senate  ;  member  of  the 
legislative  council  of  Florida  Territory  (1824),  and  commis- 

sioner to  treat  for  the  removal  of  Seminole  Indians  to 
Southern  Florida ;  U.  .S.  minister  to  Jlexico  in  1858,  and 

negotiated  the  purchase  of  Arizona.  (See  Gadsdex  Pur- 
chase.)    D.  at  Charleston.  S.  C,  Dec.  26,  1858. 

Gadsden  PniThase  ;  a  name  given  to  that  part  of  Ari- 
zona and  New  Mexico  which  lies  S.  of  the  river  Gila.  This 

region  was  purchased  from  Mexico  for  the  V.  S.  by  Gen. 
James  Gadsdex  ((/.  r.)  by  conventi(m  dated  Dec.  80, 1853,  the 
U.  S.  paying  $10,000,000.  and  Mexico  giving  up  a  large 

amount  (stat'cd  at  from  $15,000,000  to  ̂ S'o.OOO'.OOO)  in  claims for  Inilian  depredations.  The  sale  was  very  unpojiular  in 

Mexico,  where  it  was  a  principal  cause  of  Santa  Anna's  ban- ishment as  a  traitor  (1855).   Area  of  purchase,  45,535  sq.  miles. 

Gadwall.  or  Gray  Dnck  ;  a  wild  duck  {Chaulelasmus 
sfri'pfrus)  of  Asia.  Euroiie.  America,  and  North  Africa.  It 
is  very  quick,  and  hard  to  shoot,  but  is  highly  jirized  for  the 
table.  It  inhabits  both  fresh  and  saline  marshes,  and  is  a 
bird  of  passage. 
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Gaelic  Laiigiiiiffc  and  Literal iirc  f^Iod.  Iiisli  Oaoiil- 
hil</i',  (iai'l.  (hii(lhli(i\ :  .'.J  ils  widiT  a|ipli(iiti<>n.  the  laiiffuaKi,' 
iiiiil  tlir,  lilcniture  oi'  Uic  (juiilil — i.e.  ni  lliuCellic  ijopulatiijii 
<il'  Irclmiil,  which  from  iclii.iit  the  end  (il'  the  fifth  century  A.  i). 
fiad  aenuired  tifoolinfjin  Seuthmd  also.  (Cf.  Celtic  La.n- 
ouAdKS  and  Irish  La.nuuaoe.)  The  term  i/oiddic  lias  also 
come  to  be  used  in  this  sense  ;  the  form  gadlu'Ue  is,  however, 
wronj;.  In  the  mure  restricted  sense  Gaelic,  or  Ersn  (i.  e. 
Irish)  denotes  the  laiignatre  of  the  inhabitants  of  the  Scot- 

tish llii^hlanils  and  the  western  islands  so  far  as  they  have 

jireservi'il  their  old  Celtic  idiom.  TIkiukIi  orifjinaUy  imt  dif- 
fering from  Iri.sli,  as  tlie  scanty  records  from  the  Middle 

Arcs  sliow,  the  Gaelic  has  in  the  course  of  the  centuries  dif- 
ferentiated itself  in  the  different  districts  where  it  is  .sjjoken. 

It  is  constantly  losing  ground  before  the  English.  Gaelic 
literature  had  its  rise  early  in  the  si.\teenth  century.  It  be- 

gins with  a  collection  of  poems  by  the  Dean  of  Lismore 

(l.")l:J),  which  contains,  however,  several  poems  of  Irish  origin. 
1'lie  dependence  of  the  Gaelic  literature  upon  the  Irish  shows 
itself  even  on  the  surface  in  the  later  tiaelic  orthography, 

which  closely  resciinbles  the  Irish.  The  most  familiar  liter- 

ary name  is"  that  of  James  Jlacplierson  with  his  Poems  of 
Oisian  (1762).  It  is,  to  be  sure,  becoming  ever  more  appar- 

ent that  the  later  publishcul  Gaelic  text  was  subsequently 
translated  from  the  so-called  English  translation.  These 
poems  indeed  represent  an  extremely  free  and  even  arbitrary 
xise  and  elalioration  of  certain  inofiirs  drawn  from  the  Gaelic 

legends.  The  forgery  offered,  however,  the  impulse  to  a  col- 
lection of  the  tales  and  songs  actually  in  circulation  among 

the  peo|:]|e.  See  esfiecially  J.  F.  Campbell's  Popular  Talea of  the  West  Jlif/hlniuls  and  Heroic  Gaelic  Balladu  (1872). 
They  prove  to  be  a  mixture  of  a  late  form  of  the  mythological 
legends  introduced  from  Irelantland  the  common  legendary 
lore  of  Europe.  The  remaining  Gaelic  literature  is  chiefly 
religious  in  character,  Bible  translations,  sermons,  etc.  Yet 
in  no  century  are  the  secular  poets  entirely  lacking ;  they 
may  in  a  certain  sense  be  regarded  as  the  successors  of  the 
old  Irish-Gaelic  bards.  (See  Irish  Ijiteratcbe.)  An  agree- 

able intr(jduction  to  this  literat\ire  is  afforded  by  John  Stuart 

Blackie's  Language  and  Literature  of  tlie  Scottish  High- 
lands (1876).  K.  Thurxeysex. 

Gaeta,  ga'a-a'ta'ii  [Ital.  <  Lat.  Caje'ta]:  a  strongly  forti- fied seacoast  town  of  Southern  Italy ;  in  the  province  of 

Caserta;  about  40  miles  N.  W.  of  Naples;  lat.  41^  30'  N., 
Ion.  18  40'  E.  (see  map  of  Italy,  ref.  6-E).  It  was  an  an- 

cient Greek  colony,  most  picturesquely  situated  on  a  steep 
promontory  overlooking  the  Bay  of  Gaeta,  and  was  a  favor- 

ite resort  of  the  Roman  aristocracy — Cicero,  Augustus,  Ti- 
berius, Faustina,  and  many  others  had  luxurious  villas  here. 

Alonuments  of  this  period  still  exist,  as  the  tomb  of  Lucius 
Munatius  Plancus,  the  reputed  founder  of  Lyons,  and  that 
of  .Sempronius  Atratinus.  The  famous  duodecagonal  col- 

umn or  tower,  inscribed  with  the  Greek  and  Latin  names  of 
the  winds,  is  now  a  ruin.  Gaeta  has  the  honor  of  being  the 
first  among  the  Italian  towns  to  form,  after  the  downfall  of 
the  Roman  power,  an  independent  communal  government, 
such  as  gave  birth  to  the  great  republics  of  Genoa,  Venice, 
and  Florence.  This  little  commonwealth  was  a  republic 
in  the  time  of  Charlemagne;  coined  money  and  was  ruled 
by  its  own  dukes  or  doges  until  1230.  It  sustained  many 
noteworthy  sieges  during  the  Miildle  Ages;  was  the  retreat 
of  Pius  IX.  in  1848-49;  and  was  tlie  only  stronghold  that 

made  a  spirited  resistance  to  Victor  Emmanuel's  forces  in 
1860  in  defense  of  Francis  IL,  ex-King  of  Naples.  It  was 
during  this  siege  that  rifled  cannon  were  first  used  as  batter- 

ing-guns on  a  large  scale.  The  citadel  sui'rendered  to  Gen. 
Cialdini  on  Feb.  13,  1861,  after  three  months'  defense. 
The  ijojiulation  of  the  town  in  1892  was  16.848,  chiefly  occu- 

pied in  the  coasting-trade  and  in  fisheries. 

Gsetll'lia ;  ancient  name  for  the  western  part  of  the  desert 
of  Sahara.  It  was  situated  S.  of  Mauritania  and  Numidia, 

and  inhabited  by  the  Ga>tulians.  who  are  su]jposed  to  have 
been  the  aboriginal  Berbers.  The  Ga;tulians  first  came  in 
contact  with  tlie  Romans  during  the  war  with  Jugurtha,  in 
whose  army  they  served  as  light  cavalry.  They  were  sub- 

dued by  Lentulus,  who  from  his  victory  over  them  received 
the  surname  of  G(elulicus.  G.  L.  Hendrickson. 

Gagre.  Lv.man  J.  :  banker  and  Secretary  of  the  U.  S. 
Treasury;  b.  at  IJe  Ruyter,  N.  Y.,  June  28,  1836;  educated 
at  Rome  Academy;  was  a  clerk  in  the  post-office  there;  be- 

came a  clerk  in  a  bank  in  1854 ;  removed  to  Chicago  in 

18.").");  was  liookkeeper  for  a  lumbering  firm,  and  later  in 
the    Merchants'    Savings,    Loan,   and    Trust   Company,    ul 

which  he  became  cashier;  accepted  a  similar  position  in 
the  First  National  Bank,  and  was  elected  its  president  Jan. 
24,  1891 ;  appointed  Secretary  of  the  Treasury  March,  1897. 

Gage,  Matimja  Josly.v:  woman  suffrage  advocate;  b.  in 
Cicero,  X.  Y.,  Mar.  24,  1826  ;  educated  at  home,  at  llamilton 
Seminary,  De  Ruyter  Academy,  and  Clinton  Liberal  Insti- 

tute; early  became  interested  in  the  woman  suffrage  move- 
ment, and  was  corresponding  secretary  of  the  New  York  State 

'Woman  Suffrage  Society  1869-70  ;  president  of  the  same  for 
nine  years  ;  president  of  the  National  Woman  Suffrage  Asso- 

ciation 1875-76;  for  many  years  chairman  of  the  executive 
committee  and  general  secretary  of  the  same ;  president  of  the 

Woman's  National  Liberal  Union  1893  ;  editor  and  publisher 
of  The  National  Citizen  1878-81;  one  of  the  editors  of  the 
History  of  Woman  Suffrage  (1881-86) ;  and  is  the  author  of 
Woman's  Rights  Catechism.  (1870) ;  Woman  as  an  Inventor 
(1871);  Woman,  Church,and State {18'J3).    C.  H.Thi;rber. 

Gage,  SiMox  IIexry,  B.  S.  :  physiologist;  b.  in  Maryland, 
X.  Y.,  May  20,  1851  ;  educated  at  Cornell  University;  in- 

structor there  in  1878;  and  Associate  Professor  of  Physiology 
since  1889  ;  author  of  Anatomical  Technulogi/  (with  Prof.  B. 
G.  Wilder,  1882) ;  The  Microscope  and  Histology  (1881 ;  4th 
ed.  1892) ;  and  articles  in  the  Reference  Handbook  of  the  Medi- 

cal Science;  v/af  coW-dhoTiiloi- on  Foster's Encycli/puidic  Medi- 
cal Dictionary ;  and  has  published  many  scientific  papers. 

Gage,  Thomas  :  English  missionary  and  author;  b.  prob- 
ably in  Surrey  about  1596 ;  was  sent  to  a  Jesuit  college  in 

Spain,  but  disliked  the  order  and  joined  the  Dominicans. 
In  1625  he  started  for  the  Philippine  islands  with  a  party 
of  missionaries ;  going  by  way  of  Mexico  he  deserted  the 
party  there,  and  for  twelve  years  was  a  missionary  and 
parish  priest  in  Chiapas  and  Guatemala.  In  1637  he  re- 

turned to  Europe,  and  in  1641  renounced  the  Roman  Catli- 
olic  religion  for  the  Protestant;  joining  the  parliamentary 
party  he  became  rector  of  Acrise,  Kent  (1643),  and  in  1651 
at  Deal.  In  1648  he  published  his  English-American  or 
New  Survey  of  the  West  Indies,  in  which  he  described  his 
travels  in  Jlexico,  and  pointed  out  the  defenseless  condition 
of  that  country.  It  attracted  wide  attention  and  soon  led 
to  privateering  expeditions  again.st  the  Spanish  colonies. 
Gage  also  published  a  controversial  work,  and  was  active 
against  the  Roman  Catholics.  He  w&s  appointed  chaplain 

of  the  expedition  of  Venables  and  Penn  to  the  'W'est  Indies, and  died  at  Jamaica,  1656.  Herbert  H.  Smith. 

Gage,  Thomas  :  last  Colonial  Governor  of  Massachusetts 
and  commander-in-chief  of  the  British  force  in  North  Amer- 

ica during  the  Revolutionary  war;  b.  in  England  in  1721; 

a  son  of  the  fii^st  Viscount  Gage ;  served  as  lieutenant-colo- 
nel in  Braddock's  expedition  against  Fort  Duquesne  in 

1755;  was  appointed  Governor  of  Montreal  in  1760,  and  on 
the  departure  of  Gen.  Amherst  succeeded  him  as  command- 

er-in-chief of  the  British  forces  in  America.  Being  consid- 
ered the  most  suitable  person  to  execute  the  tyrannical  laws 

of  Parliament  intended  to  subdue  the  rebellious  spirit  mani- 
fested in  Massachusetts,  he  was  appointed  Governor  of  that 

province,  and  arrived  in  Boston  Jlay  17, 1774.  Several  regi- 
ments soon  followed  him,  the  reiiair  of  fortifications  on  Bos- 

ton Xeck  was  begun,  the  powder  in  Charlestown  arsenal  was 
seized,  and  on  the  night  of  April  18, 1775,  detachments  were 
sent  out  to  Lexington  and  Concord  to  take  possession  of 
stores,  a  proceeding  which  led  to  the  battle  of  Lexington  on 
Apr.  19.  In  Jlay,  1775.  the  jirovincial  congress  of  Massa- 

chusetts declared  Gen.  Gage  unworthy  of  obedience,  and  the 
exercise  of  his  functions  was  henceforth  confined  to  Boston. 
In  June  he  issued  a  proclamation  offering  pardon  to  all 
rebels  excepting  Samuel  Adams  and  John  Hancock,  and 
established  martial  law.  The  battle  of  Bunker  Hill  occurred 

a  few  days  later,  after  which  Gage  was  relieved  by  Sir  'Will- iam Howe,  and  returned  to  England  the  following  October, 
where  he  died  Apr.  2,  1787. 

Gagerii.  gaa'gfrn,  Heixrich  Wilhelm  August.  Freiherr von:  statesman;  b.  at  Baireutli.  Germany.  Aug.  20,  1799; 

studied  at  the  military  school  in  Munich  1812-14,  and  in 
1815  fought  as  an  officer  in  the  battle  of  Waterloo.  After 
the  war  he  studied  law  at  Heidelberg,  where  he  aided  in 
founding  the  Burschenschaft.  and  at  Jena.  Gfittingen.  and 
Geneva.  He  then  entered  politics,  and  after  holding  several 
government  offices  was  elected  to  the  second  chamber  of 
grand  ducal  Ilesse,  where  he  steadily  ojiposed  the  jjolicy  of 
the  Federal  Diet  and  of  the  state  governments ;  but  the  reac- 

tionary jiarty  triumphed,  and  von  Gagern  retired  for  a  time 
from  pulilic  life.  In  1846,  however,  he  was  re-elected  to  the 
chamber,  where  his  influence  consolidated  and  strengthened 
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the  liberal  party,  n.ml  from  this  time  he  was  one  of  the  load- 
iufl  spirits  ill  (lie  hhivciihmiI  for  (icrrnaii  uiiitv  wliieh  re- 

sulted ill  the  Fraulil'ort  Parliament  of  1848.  Ilis  liberalism 
was  moderate,  praetical,  anil  in  marked  contrast  to  the  pre- 

vailing spirit  ot  that  asscinlily,  but  he  was  chosen  its  presi- 
dent, and  stood  by  his  party  till  the  ignominious  failure  of 

the  Parliament  to  elleet  its  purposes  proved  tlie  ho|ie  of  Ger- 
man unity  vain  for  tiie  present.  In  18.50  he  olTered  his 

services  to  Schleswig-Ilolstein,  and  held  the  rani;  of  iiiajcu- 
in  the  luckless  campaign  that  followed.  In  his  later  years 
he  was  a  member  of  the  Gros.sdeutsche  party,  lie  repre- 

sented grand  du(.-al  llesse  at  Vienna  from  18G4  to  1873,  and 
in  the  latter  year  received  a  pension  and  took  up  his  resi- 

dence at  Darmstadt,  where  he  died  Jlay  22,  1880. 
F.  M.  Colby. 

Gai'a  (in  Gr.  rara.  rij,  the  earth  :  in  Lat.  Tdlm) :  in  Greek 
mythology  the  daughter  of  Chaos;  of  herself  she  begat 
Ouranos,  the  vault  of  heaven,  and  took  him  to  husband. 
To  him  she  bore  the  Titans,  Cyclops,  etc.,  all  powerful  be- 

ings, whom  their  fatlier  Ijanished  to  Tartaros,  (the  abyss  be- 
neath the  earth)  because  he  feared  them.  In  anger  Gaia  in- 
duced and  assisted  Kronos,  a  Titan,  to  slay  Ouranos.  From 

his  blood  sprang  the  giants,  and  thus  after  Kronos  had  been 
deposed  by  his  son  Zeus,  as  prophesied  by  Ouranos,  Gaia  be- 

came the  instigator  of  tlie  war  between  the  gods  and  tlie 
giants.  In  art  Gaia  api)ears  chiefly  as  the  mother  of  Erich- 
thonios,  the  earth-born  King  of  Athens,  and  the  giants.  She 
is  seen  rising  from  out  of  the  earth,  only  the  upper  iialf  of 
her  body  being  visible.  As  the  element  Earth  she  either  re- 
cUnes  upon  her  elbow  on  her  native  element  or  she  sits  upon 
a  rock  holding  infants  in  her  lap  and  surrounded  by  animals, 

all  being  symbols  of  her  fruitfulness.  See  Roscher,  i>ei!-«'o» 
under  Gaia ;  Baumeister,  Denkmaler  under  Gaia  and  Per- 
gamon.  J.  R.  S.  Stbrrett. 

Gail,  gal  or  (Pr.  pron.)  gaa/,  .Jean  Baptiste  :  classical 
scholar;  b.  in  Paris,  July  4.  IT.io;  appointed  assistant  to 
Vauvilliers  in  the  chair  of  Greek  in  the  College  of  France 

1791;  became  titular  professor  17'.»2;  curator  of  the  Greek 
and  Latin  MSS.  in  the  Im|jerial  Library,  and  member  of 
the  Institute  of  France  in  1809.  He  aided  greatly  in  re- 

storing the  study  of  Greek  in  France,  and  published  a  large 
numlier  of  works  illustrating  the  classic  Greek  authors,  Ijut 
his  writings  are  no  longer  held  in  high  estimation.  Ilis 
principal  works  are  Theucritns,  with  translation  (1792)  ; 
Anncreoii  (1793);  Homer  (1801,  7  vols.);  Xemphon  (1797- 
181.5,  10  vols.  4to);  Tliucydidi-s  (1807.  10  vols.  8vo);  and  a 
collection  of  philological  cssavs  and  memoirs  entitled  Le 
Philologue  (24  vols.  8vo).     D.  Fel).  .5.  1839. 

Revised  by  Alfred  Gudeman. 

Gail,  .Tean  Pran(,'0Is;  philologist;  son  of  .lean  Baiitiste 
Gail ;  b.  in  Paris,  Oct.  38,  179.5 ;  was  for  a  time  assistant  to 
his  father  in  the  College  of  France;  professor  in  the  Mili- 

tary Academy  of  St.  Cyr.  Publislied  On  the  Nature  of  the 
BacchtiS'Worship  in  Greece  (1821) ;  an  edition  of  the  Peri- 
plus  of  Scylax  (1835) ;  an  edition  of  the  Geographi  Grreci 
Jlinores,  of  which  S  vols,  appeared  (1826-81);  and,  in  con- 

junction with  Longueville,  a  translation  of  Matthiiu's  Greek 
grammar.     D.  Apr.  23,  1845. 

Revised  by  Alfred  Gudeman. 

Gail  Hamilton :  See  Dodge,  Mary  Abigail. 

Gaillard,  gaa'yaar',  Claude  Ferdinand  :  engraver  and 
portrait-painter;  b.  in  Paris,  Jan.  7,  1834.  Pupil  of  Leon 
Cogniet ;  second-class  medal.  Salon,  1872 ;  Prix  de  Rome 
(engraving)  1856 ;  first-class  medals.  Salon,  1872,  and  Paris 
Exposition,  1878  (engraving) ;  Legion  of  Honor  1876.  His 
portraits  are  notable  for  minute  rendering  of  detail.  D.  iii 
Paris,  Jan.  19,  1887.  W.  A.  C. 

Gaillard,  Edwin  Samuel,  A.  M.,  M.  D.,  LL.  D. ;  physician ; 

b.  in  Charleston  district,  S.  C,  Jan.  16,  1827.  Took'his  lit- erary degree  1845  at  Columbi.a,  S.  C. ;  received  first  honors 
in  South  Carolina  Medical  College  1854;  went  to  Europe 
1857;  returning  thence,  settled  in  Xew  York  city.  In  tlie 
month  of  June,  1861,  he  was  awarded  the  Fisk  fund  jii-ize 
for  his  essay  on  ozone.  During  the  war  of  1861-65  he  filled 
every  position  in  the  Confederate  army  from  assistant  sur- 

geon of  a  regiment  to  that  of  medical  director  of  armv  and 
inspector  of  hospitals.  He  estalilished  The  Richmond  and 
Louisville  Medical  Journal  1866 ;  was  electetl  professor  in 
the  Medical  College  of  Virginia.  1867;  and  received  a  prize 
for  an  essay  on  di|jhthcria  1867.  Removed  to  Louisville, 
Ky.,  and  publisherl  his  journal  there,  at  the  uiiaiiimous  re- 

quest of  the  Medical  Society  of  that  State,  1868,  and  was 

for  nine  years  Professor  of  Princiiiles  and  Practice  of  Medi- 
cine in  the  Louisville  Medical  College.  In  1874  he  estab- 

lished The  American  Medical  Wee.lclij.  D.  in  Louis\'ille, 
Ky.,  Feb.  2,  1885. 

Gaillanlet,  ga'a'yaar'da',  Thkodork  Frioderic:  author 
and  dramatic  writer;  b.  at  Auxerre,  France,  Apr.  7,  1808; 
became  known  through  the  celebrated  drama  Z«  Tour  du 
Nesle,  performed  in  Paris  for  the  first  time  in  1832,  and  the 
authorship  of  which  he  claimed  against  Alexandre  Dmnas 
pere.  After  this  he  went  to  New  York,  and_  IVauKled  the 

Franco-American  paper  Le  Conrrier  de.t  ICIaix-L'niii,  of 
which  he  was  the  Paris  correspondent  alter  his  return  to 
France  in  18.52.  Besides  the  drama  already  mentioned,  he 
published  Struensee,  ou  le  3Iedecin  de  la  Heine,  a  drama  in 
five  acts,  and  Georges,  ou,  le  Criminel par  amour,  a  drama  in 
three  acts.  He  was  also  the  author  of  the  Memoires  du 

Chevalier  d'Eon  and  of  the  Professions  de  foi  et  considera- 
tions sur  le  systems  republicain  des  Etats-Unis.  D.  in 

Paris,  Aug.  13,  1883. 

Gaines,  Edmund  Pendleton  :  soldier ;  b.  in  Culpeper  co., 
Va.,  Mar.  30,  1777;  appointed  second  lieutenant  Sixth  U.  S. 
Infantry  Jan..  1799.  and  first  lieutenant  Feb.,  1,802 ;  V.  S. 
collector  of  the  port  of  Mobile,  Ala.,  1805;  captain  1807; 
major  and  lieutenant-colonel  1813;  colonel  1813  ;  adjutant- 
general  (rank  of  colonel)  1813,  and  brigadier-general  U.  S. 
army  1814;  for  gallant  conduct  in  the  defense  of  Fort  Erie, 
Aug.,  1814,  where  he  was  severely  wounded,  he  was  brevered 
major-general,  and  received  the  thanks  of  Congress  and  a 
gold  medal ;  similar  testimonials  were  made  to  him  by  the 
States  of  Virginia,  Tennessee,  and  New  York.  In  1816  he 
was  appointed  one  of  the  commissioners  to  treat  with  the 
Creek  Indians;  engaged  against  Creek  and  Seminole  Indians 
as  commander  of  the  Southern  military  district ;  wounded 
by  Seminole  Indians  in  Florida  1836.  D.  in  New  Orleans, 
June  6,  1849. 

Gaines's  Mill,  Battle  of ;  a  conflict  which  occurred  dur- 
ing the  civil  war  in  the  U.  S.  (1861-65) ;  also  known  as  the 

battle  of  Cold  Harbor  and  of  the  Chickahominy.  After 
the  battle  of  Fair  Oaks  (May  31-June  1,  1862)  the  Army  of 
the  Potomac,  strengthened  by  additional  troojis  and  supplies, 
with  its  base  at  White  House,  on  the  Pamunkey  river,  lay 
in  front  of  Richmond  threatening  the  city  from  the  N.  and 
E.  Its  left  wing  was  on  the  south  side  of  the  Chicka- 

hominy river,  and  its  right,  under  Gen.  Fitz  John  Porter, 

was  on  the  north.  Gen.  McDowell's  corps  was  in  the 
vicinity  of  Fredericksburg,  under  orders  to  join  JlcClellan 
and  participate  in  the  proposed  attack  upon  Richmond.  On 

May  27  Gen.  Porter  sent  out  Morell's  division  and  Warren's brigade,  with  a  small  force  of  cavalry  and  artillery,  toward 
the  N.  W.  to  drive  the  Confederates  from  the  right  and  rear 
of  the  army,  and  either  to  open  the  road  for  McDowell, 
should  he  move  down  to  join  McClellan,  or.  if  it  was  decided 
that  McDowell  should  remain  near  Washington,  to  destroy 
the  roads  and  bridges  so  that  tliey  could  not  be  used  by 
Jackson  if  he  should  march  from  Northern  Virginia  to  join 
Lee.  This  movement  brought  on  the  action  at  Hanover 
Court-house  in  which  the  Confederates  were  defeated  and 
driven  from  the  field  with  severe  losses  in  killed,  wounded, 
and  prisoners.  It  having  been  decided  in  Washington  that 
McDowell  was  not  to  join  JleClellan,  Porter  destroyed 
the  railw.iy  bridges  and  returned  to  his  camp  on  May  39. 

The  position  of  McClellan "s  army  immediately  before  the 
battle  of  Gaines's  Mill,  passing  from  left  to  right,  was  as  fol- 

lows ;  viz.;  The  left  wing  on  the  S.  of  the  Chickahominy,  » 
consisting  of  the  Third  Corps,  Hintzelraan,  the  Second 
Corps,  Sumner,  and  the  Sixth  Corps,  Franklin,  with  the 
Fourth  Corps,  Keys,  in  reserve,  was  covered  in  front  by 
strong  works  and  impassable  ground,  and  on  its  flanks  by 
swamps  and  the  river.  It  exteniled  from  White  Oak  swamp 
near  Anderson's  Mill  to  the  Chickahominy  at  New  bridge. 
The  right  wing,  consisting  of  the  Fifth  Corps.  Porter,  on 
the  north  (left)  bank  of  the  Chickahominy.  covered  the 
ground  between  that  stream  and  the  Pamunkey.  Joining  the 
left  wing  .at  New  bridge,  it  extended  up  to  Beaver  Dam 
creek,  which  was  strongly  fortified,  the  crossings  of  the 

creek  near  JMechanicsviile'  and  Ellison's  Mill  being  covered 
by  field  works,  and  the  rest  of  the  line  by  rifle  ti-enches. 
Infantry  outposts  occuijied  positions  up  to  Meadow  bridge, 
and  beyond  them  the  cavalry  extended  the  picket  line 
northward  to  the  Pamunkey.  The  reserves  of  cavalry  and 
infantry  were  posted  near  Cold  Harbor  and  in  the  vicinity 
of  the  bridge  crossings  of  the  Chickahominy,  ready  to  move 
in  anv  ilesired  direction. 
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Oil  .Turn'  2()  Lee,  leaving  alioul  oiie-tliinl  «!  liis  foree 

limler  5Ia,tjrii(ler,  iiioveil  A.  I*.  Hill's,  Liirif,'sliiTl's.  tiiid  I). 
H.  Hill's  corp.s  to  his  left,  crossed  I  lie  (,'liicUiilioiiiiiiy  nl  Me- 
chanicsville  mid  (ibovc,  drove  in  (lie  oiitjiosts  covering  tlie 
crossings,  and  turning  to  the  right  attacked,  at  -i  i'.  M.,  Por- 

ter's works  at  Bi^aver  Dam  creek.  These  were  (h'fended  liy 
McCall's  division  of  Pennsylvania  reserves,  re-enforced 
later  in  the  day  by  a  delachnient  from  Morell's  division. 
The  Confederal es  made  two  gallant  attacks,  lint  we're  re- 

pulsed with  great  slaughter.  Their  losses  were  nearly  :i.OI)0 
out  of  the  1(),()(H)  making  the  alta<'k,  while  the  Union  losses 

were  only  about  '2'A)  out  of  the  5,000  engaged.  This  fight is  knowri  as  the  liatth^  of  Mechaniesville  or  Beaver  Dam 

creek.  Wliile  this  action  was  in  preparation  and  in  prog- 

ress, Jackson's  corps,  consisting  of  his  own  and  Ewell's  di- 
visions, which  had  eluded  ttu;  Union  forces  in  the  Shen- 
andoah vallev,  was  ap]U-oaeliing  the  .scene  of  battle  from  the 

N.  W.  During  the  night  of  the  36th  it  became  evident 
that  Jackson  would  arrive  in  time  to  come  into  action  the 
next  day,  and  would  extend  the  Confederate  line  so  far  to 
the  N.  and  E.  as  to  render  the  position  at  Beaver  Dam  creek 
untenable;  conserjuently  in  the  early  morning  (about  3 

o'clock)  of  the  27th  this  position  was  abandoned.  The 
troops  fell  back  and  tonk  up  a  new  line  about  6  miles  to 
the  eastward  on  the  liank  of  a  small  stream  lying  to  the  E. 
of  Powhite  creek.  This  line  was  approximately  semieireular 
in  form,  its  left  resting  in  the  low  ground  near  the  Cliicka- 
horainy,  and  its  right  nearly  S.  of  Old  Cold  Harbor  in  Elder 
swamp.  Through  the  center,  which  faced  nearly  N.  W., 
ran  the  road  t(i  New  Cold  Harbor  and  Gaines's  Mill.  This 
position  was  strong,  but  owing  to  deficiency  of  axes  and 
lack  of  time  was  but  jiartly  and  imperfectly  fortified  with 
breastworks  of  logs,  rails,  knapsacks,  etc.  The  east  bank  of 
the  creek  was  high,  sloping,  and  covered  with  brush  and 
timber  which  afforded  cover  to  the  infantry.  Good  positiims 
existed  from  which  the  artillery  swept  the  ground  in  front, 
and  the  high  ground  behind  the  line  was  gently  rolling, 
affording  more  or  less  cover  to  the  reserves;  while  the 
bridges  in  tlie  rear  allowed  re-enforcements  to  cross  from  the 
south  bank  if  ordered  to  do  so.  The  number  of  troops  in 
the  right  wing,  liowever,  was  not  great  enough  to  man  the 
whole  line  as  strongly  as  was  desirable.  The  line  was  occu- 

pied by  Sykes's  division  on  the  right  and  Morell's  on  the 
left,  with  JlcCall's  in  reserve.  Slocum's  division  of  Frank- 

lin's corps  crossed  the  river  and  arrived  upon  the  field  late 
in  the  day,  and  rendered  most  valuable  services,  as  did 

French's  and  Meagher's  brigades  of  Sumner's  corps  still later. 
A.  P.  Hill,  advancing  from  Mechaniesville,  came  up  to 

Powhite  creek  near  Gaines's  Mill,  where  his  crossing  was  re- 
sisted by  the  Ninth  Massachusetts  Volunteers,  and  his  ad- 
vance delayed  until  he  was  compelled  to  deploy  a  large 

force  to  drive  this  regiment  back.  This  brought  on  an  en- 
gagement which  lasted  from  about  13.30  to  3  p.  M..  and  gave 

the  name  to  the  battle.  Meanwhile  the  other  corps  moved 
forward  and  took  u]:i  their  positions.  The  Confederate  line 
when  finally  formed  was  nearly  parallel  to  the  Union  line, 

with  Longst'reet  on  the  right,  tlien  in  order  A.  P.  Hill,  Jack- son, Ewell,  and  D.  H.  Hill,  the  corps  of  the  latter  forming 
the  left  of  the  line.  Shortly  after  3  p.  M.  the  main  action 
commenced  with  an  advance  by  A.  P.  Hill,  who  moved  out 
from  the  direction  of  New  Cold  Harbor  toward  the  Union 
left  center.  The  battle  extended  in  both  directions  along 
the  whole  front,  and  continued  without  intermission  for 

,  nearly  two  hours,  when  the  Confederates  were  repulsed 
along  the  whole  line.  After  a  short  interval  the  attack  was 
renewed.  The  Union  reserves  were  placed  in  line  where 
needed,  and  finally,  when  all  had  been  thrown  into  the  first 

line,  Slocum's  division  arrived  at  about  4  p.  m.,  and  his  bri- 
gades were  separated  and  sent  where  their  services  were 

most  required.  This  general  attack  was  repulsed  at  about 
5  P.  M.,  but  minor  combats  continued  at  parts  of  the  line. 

At  about  6..30  P.  M.  another  determined  attack  was  made 
which  was  also  rejmlsed :  but  a  final  assault  made  just  as 
dusk  was  approaching,  although  unsuccessful  along  most  of 
the  line,  broke  through  the  left  center  and  compelled  the 
rest  of  the  line  to  fall  back.  The  right  retired  in  good 
order,  the  left  hurriedlv  but  without  confusion,  resist- 

ing as  it  fi'll  back,  and  all  finally  rallied  near  the  Adams 

House  on  the  high  ground  near  Woodbury's  bridge,  under 
the  cover  afforded  by  Sykes's  division  and  the  brigades  of 
French  and  Meaglun-,  which  had  been  sent  over  to  re-enforce 
the  right  wing.  During  the  night  of  the  2;th  the  troops 

were  safely  transferred  to  the  south  bank  of  the  Cliieka- 

hominy.  and  the  bridges  were  destroyed  soon  after  sunrise 
of  the  3Hlli.  Magruder,  by  vigorous  demonstrations  during 
the  day,  had  led  the  corjis  commanders  of  the  left  wing 
to  believe  that  the  main  attack  might  be  made  upon  them, 
and  had  caused  them  to  doubt  the  propriety  of  weakening 
themselves  in  order  to  re-enforce  the  right  wing.  Ewell, 
moving  down  the  north  bank  of  the  river,  destroyed  part 
of  the  railway  near  Dispatch  .Station  on  the  28th.  and  on 

the  3!ltli  was  at  Bottom's  bridge,  but  was  recalled  by  Lee  to 
join  in  the  subsequent  movements. 

JlcClellan  no  longer  controlling  the  north  bank,  and 
theref<ire  compelled  to  abandon  his  base  at  White  House, 
transferred  to  liis  new  base  on  the  James  river  all  the  sup- 
[ilies,  etc.,  which  he  could  load  uiion  his  transports  and 
wagons,  and  destroyed  the  rest.  The  other  battles  of  tlie 

"Seven  Days"  followed  in  quick  successi(m.  The  total 
Union  force  engaged  in  this  battle  was  about  30.000  men, 
and  the  losses  in  killed,  wounded,  and  missing  6,S37,  besides 
33  guns.  The  Confederate  force  and  losses  are  not  accu- 

rately known.  Their  force  was  probalily  iibout  (iO.OOO,  in 

round  numbers,  and  their  losses  greater  than  Porter's,  par- 
ticularly in  killed  and  wounded.  For  full  description  and 

discussion,  see  Official  Records,  Buf/les  and  Leaders  of  the 

Civil  War,  and  The  PeniTHula,  of  Scribner's  War  Series. Jas.  Mercir. 

(Jaiiiesville:  city;  capital  of  Alachua  co.,  Fla.  (for  loca- 
tion, see  map  of  Florida,  ref.  :3-I) ;  on  the  Fla.  Cen.  and  Pe- 

ninsular, the  Gainesville  and  Gulf  R.  Ks.,  and  the  Plant  Sys- 
tem of  Ky.  and  S.  S.  lines;  57  miles  N.  E.  of  Cedar  Keys,  00 

miles  S.  W.  of  Jacksonville.  It  is  in  an  agricultural  and 

orange-growing  region,  has  become  a  noted  winter  resort  for 
invalids  from  the  Northern  States,  and  contains  several 
churches.  East  Fh^rida  Seminary,  hotels  and  boarding- 
houses,  2  banks,  and  3  dailv  and  3  weekly  newspapers. 
Pop.  (1890)  3,790 ;  (189.5)  3,152. 

(iainesviHe:  city;  capital  of  Hall  co.,  Ga.  (for  location  of 
county,  see  map  of  Georgia,  ref.  2-H) :  on  the  Ga.  and  the 
Richmond  and  Dan  v.  Railroads;  5;i  miles  N.  E.  of  Atlanta. 
It  is  the  seat  of  Georgia  Seminary  and  Gainesville  College; 
has  six  churches  for  whites,  and  contains  car-sliops,  machine- 
shops,  and  mills.  It  is  situated  on  the  summit  of  the  Chat- 

tahoochee ridge,  which  forms  the  watershed  between  the  At- 
lantic Ocean  and  the  Gulf  of  Jlexico ;  has  a  number  of  fine 

springs — cdialybeate,  limestone,  and  freestone  ;  and  is  there- 
fore a  very  popular  health  resort.  Pop.  (1880)  1.919 ;  (1890) 

3,203.       '  Editor  of  "  Eagle." 
(iainesville  :  city  (founded  in  1849) ;  capital  of  Cooke  co., 

Tex.  (for  location  of  county,  see  map  of  Texas,  ref.  2-H) ;  on 
the  Gulf.  Col.  and  S.  F.  and  the  Mo.,  Kan.  and  Tex.  Railways ; 
6  miles  S.  of  Red  river  and  310  miles  N.  of  Galveston.  It 

has  3  colleges  and  5  brick  school-houses.  The  chief  indus- 
tries are  manufacturing,  agriculture,  and  stock-raising.  Pop. 

(1880)  3.667;  (1890)  6,o94;  (189.S)  estimated,  9,.50O. 
Editor  of  "  Hesperian." 

(Tains'boroiig'h  :  town  of  Lincolnshire.  England  ;  on  the 
right  bank  of  the  Trent ;  31  miles  atiove  its  junction  with 
the  estuary  of  the  Humber  (see  map  of  England,  ref.  7-1). 
It  has  large  manufactures  of  linseed  oil.  and  carries  on  an 
important  transit  trade  between  the  interior  and  the  North 
Sea,  vessels  of  300  tons  burden  being  able  to  reach  it.  Its 
old  hall,  now  used  for  exchange,  assembly-rooms,  etc.,  is  a 
curious  structure,  forming  the  three  sides  of  a  quadrangle, 
with  a  tower  75  feet  high,  and  is  supposed  to  have  been 
built  by  John  of  Gaunt.     Pop.  (1891)  14.372. 

(iaiiisborongh,  Thomas  ;  painter  of  landscapes  and  por- 
traits; b.  at  Sudbury,  Suffolk.  England,  in  1727.  He  was 

an  artist  from  childhood,  and  at  eighteen  biegan  to  support 
himself  as  a  portrait-painter.  Marriage  at  nineteen  with  a 
young  lady  of  moderate  fortune  made  him  comparatively 
independeiit.  and  for  several  years  he  lived  at  Ipswich  and 
Bath,  painting  portraits  with  rapidly  increasing  success. 
Returning  to  London  in  1774,  he  gained  reputation  by  por- 

traits of  the  royal  family  and  eminent  iieople.  The  por- 
traits of  Jlrs.  Sheridan.  !>irs.  Siddons,  and  Jlrs.  Graham  are 

among  his  best;  and  one  of  his  most  famous  is  that  of  a 
young  man  named  Buttall.  the  picture  being  known  as 
The  Blue  Boy,  and  now  belonging  to  the  Duke  of  West- 

minster and  kept  at  Grosvenor"  House,  in  London.  Gains- 
borough's fame,  however,  rests  largely  on  his  landscapes, 

which  have  a  character  of  their  owii  for  simplicity  of  theme 
and  treatment,  subdued  tone  of  color,  and  idyllic  charm  of 
feeling.     He  has  been  called  by  good  authorities  the  father 
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(if  niiMU'i-ii  liui(ls(  :\,p(>.  He  was  a  fi-iciul  ami  rival  of  Sir 
Joshua  Hi-'yiiolds,  was  one  of  the  ori,i,'iiial  iiu'iiibers  of  the 
Royal  Aeadeiny,  and  was,  except  for  a  shorl  interval,  a  reg- 

ular contributor  to  its  exhibitions  from  l?(iiS  till  1784.  I), 
in  London,  Auf;.  3,  1788. 

(iairdncr,  {,'ard'ncr,  William  Tennant,  M.D.,  LL.  I). : 
pathnloijist  ;  b.  ill  Ediiilnirnh,  Nov.  8,  1834;  graduated  from 

the  University  of  Edinburnh  1H4.");  after  holding  various 
professional  ]iositions  was  elected  in  ISIj'J  I'l-ofessor  of  Jleili- <'ine  in  the  University  of  Glasgow,  wliich  |iositiou  lie  still 
(18!ili)  holds.  He  early  distinguished  himself  in  patholog- 

ical investigations,  and  among  other  important  works  has 
]iiiblished  Confrihiifioiis  to  the  PatliiihHjn  of  the  Kidney 
(1848);  On  tlie  Pcttludony  of  Bronetiiti.i.iind  tlie  Dineiife.s 

eonnected  wi't/i  Broiieliia'l  Ohstruetioii  (18.^(1);  On  3Iedicine 
ami  Medieiit  Ediirafioii  (18,58);  (iinlait  and  I'dtlioloijieid 
Notes  on  Pen'cordilis  (18(J0);  Piildie  1  lent  III,  in  Relation  to 
Air  and  Water  (18(i2);  Clininil  Medicine;  Oli.ie.rvations 

Jlerorded  at  the  Bed-siile,  with  <_'oniinentaries  (1863);  Fads 
and  Conclusions  as  to  the  ii.se  of  Alcnholic  Stimulants  in  Ty- 

phus Fever  (1864) ;  A  Plea  for  the  Extension  and  Alteration 
of  the  Curriculum  of  Arts  in  the  University  of  (llasrjon' 
(186.1) ;  On  the  Function  of  Articulate  Speech  and  itsconnec- 
tioH  with  the  Hand  and  the  Bodily  Ori/ans ;  and  Case  of  Apha- 

sia or  Speeehli'ssness  of  Cerebral  (Iriyin  (isiiti).  lie  has  also 
contributed  largely  to  American  journals.    C.  U.  Thurbeb. 

GaisfDl'd,  gaz'fitrd,  Thomas  :  Greek  philologist ;  b.  at 
Ifort,  Wiltshire,  England,  Dec.  23,  1779 ;  educated  at  Christ 
Church.  Oxford  ;  took  orders  in  the  Church,  but  devoted 
himself  to  classical  learning;  appointed  Professor  of  the 
Greek  Language  in  the  University  of  Oxford  in  1811  ;  dean 
of  Christ  Church  in  1831 ;  and  rector  of  Westwell  and  curator 
of  the  Bodleian  Library  (1847).  The  letters  of  Wyttenbach 
sliow  that  Gaisford  was  regarded,  after  the  death  of  Porson, 
as  the  best  representative  of  English  scholarship,  and  he 
was  often  consulted  in  regard  to  the  MS.  treasures  in  Eng- 
hmd.  Ilis  literary  activity  was  very  great,  and  began  early. 
His  principal  works  are  liephcestionis  Enchiridion  de  Me- 
tris  (1810 ;  reprinted  in  Leipzig,  1833) :  Poetm  Ormci  lUi- 
uores  (1814-30.  4  vols. ;  reprinted  in  Leipzig,  1833,  in  .5 
vols.);  Stolxei  Florileqium  (1833,  4  vols. ;  reprinted  in  Leip- 

zig. 1833,  4  vols.);  S'ophoclis  Trayeedirc  (3  vols..  1836;  re- |irinted  in  Leip;;ig,  1837,  8  vols.);  Enrijiidis.  Ilec.  Oresf. 
J'Ilcu.  (1809 ;  suppl.,  1833) ;  Herodoti  Ilistoria-  (1834,  4  vols. ; 
3d  ed.  1849 ;  reprinted  in  Leipzig,  1834) ;  Suidm  Lexicon 
(folio,  3  vols.,  1834) ;  Fa.neniiographi  Cfneci  (1836) ;  Scrip- 
tores  Latini  rei  Metricie  (1837) ;  Etymolocjicum  Ilagnuni 
(folio,  1848) ;  Eusebii  Demonstratio  Evanyelica  (3  vols., 
18.53).  He  was  elected  a  corresponding  member  of  the  In- 

stitute of  France,  and  member  of  other  learned  societies. 
1).  .lune  2,  1835.  Revised  by  Alfred  Gudeman. 

Gaits :  peculiar  combinations  of  movements  of  the  legs 
and  liodies  of  certain  animals,  such  as  walking,  running, 
ambling,  racking,  cantering,  galloping,  etc.  All  varieties 
are  due  to  diiferences  in  the  associations  of  the  legs,  or  to 
the  special  characters  and  relations  of  their  movements,  or 
to  both.  In  bipeds,  such  as  man,  there  are  observed  only 
three  gaits  or  slight  modifications  of  them — the  walk,  the 
run,  and  the  jump — but  in  quadrupeds  there  are  many  varie- 

ties. In  the  former  the  movements  are  relatively  simple. 
In  walking  the  liody  is  slightly  inclined  forward  so  as  to 
jidvance  the  center  of  gravity.  Owing  to  the  progression  of 
the  body  the  supporting  leg  gradually  reaches  the  vertical, 
and  then  is  directed  backward  more  and  more  as  the  ad- 

vance continues;  in  the  meantime  the  passive  leg  has  been 
lifted  from  the  ground  and  swung  forward  with  a  pendu- 

lum-like movement,  and  finally  straightened  out  and  brought 
to  the  ground,  thus  adding  to  and  ultimately  replacing  the 
labor  of  the  previously  active  leg.  Thus  there  is  an  alterna- 

tion of  activity  and  passivity  in  the  two  legs.  In  this  gait 
one  foot  does  not  leave  the  ground  until  some  time  after  the 
otiier  has  been  implanted;  consequently  during  a  great  por- 

tion of  the  time  the  body  is  supported  and  proiielled  by  both 
letis.  In  running  the  body  is  more  inclined  forward  than  in 
walking,  and  in  proportion  to  the  speed.  The  actions  of 
the  two  legs  are  essentially  the  same  as  in  the  walk,  hut  of 
course  more  rapid  and  greatly  increased  in  vigor.  The  pro- 

pulsive efforts  are  so  strong  that  the  active  foot  leaves  the 
ground  before  the  other  touches,  so  that  there  is  a  period 
during  whii'h  both  feet  are  raised,  and  another  during  which 
the  body  rests  on  but  one.  In  jumping  the  two  legs  act  al- 

most siinultaneously,  so  as  suddenly  to  project  the  body 
from  the  ground. 

In  quadrupeds  the  number  of  gaits  is  much  increased, 

owing  to  the  greater  number  of  legs  and  the  jiossible  varia- 
tions in  their  associated  movements.  The  (lilferent  kinds 

are  well  illustrated  in  the  locomotion  of  tlii'  hor.se.  Some  of 
these  are  natural;  others  are  acquired  by  education.  What 
one  learns  from  them  is  a|i|ilicaiile  to  tlio.se  of  other  aiiinials. 
The  labor  of  propulsion  in  quadrujieds  is  acconiplislicd  al- 

most solely  by  the  hind  legs,  the  fore  legs  doing  but  little 

more  than  aft'ordiiig  .support.  The  mechanism  concerned  in 
advancing  the  body  is  the  same  in  all — the  foot  becomes  for 
the  time  a  fixed  point  and  the  axis  of  rotation  for  the  leg. 
The  muscles  now  acting  between  the  leg  and  body  pull  the 
latter  forward,  causing  the  jiclvis  or  shoulder  to  describe 

the  arc  of  a  circle.  In  drawing  the  passive  leg  I'orward  the leg  is  flexed  to  keep  the  foot  free  from  the  ground,  and  the 
shoulder  or  pelvis  joint  now  becomes  the  axis  of  rotation. 
In  order  to  maintain  steady  progress  the  legs  are  brought 
into  play  alternately.  In  nearly  all  gaits  the  body  is  sup- 

ported and  propelled  during  the  major  part  of  the  time  upon 
two  feet,  while  the  others  arc  passive  and  being  brought 
forward  prejxiratory  to  their  supplementing  the  work  now 
carried  on.  Occasionally,  and  for  short  periods,  the  sujiport 
may  be  upon  three  legs,  and  at  other  times  it  may  be  upon 
but  one.  In  all  gaits,  with  the  exception  of  the  walk,  the 
leet  are  entirely  off  the  ground  for  variable  intervals.  When 
the  body  has  thus  been  projected  it  alights  always  upon  one 
hind  foot,  and  not  upon  a  fore  foot,  as  is  generally  supposed. 
In  trotting,  ambling,  and  cantering  the  next  foot  to  touch 
the  ground  is  the  diagonally  opposite  fore  foot  in  trotting, 
and  the  fore  foot  of  tlie  same  side  in  ambling  and  cantering ; 
but  in  the  gallop  and  run  the  second  foot  to  touch  is  the 

opposite  hind  foot. 
In  all  gaits  the  legs  are  paired  in  their  actions,  the  combi- 

nations sometimes  being  lateral,  at  others  diagonal,  and  at 

others  opposite.  In  some  instances  there  is  a  constant  shift- 
ing from  the  lateral  to  the  diagonal,  and  vice  versa.  In 

ambling  the  pairing  is  lateral;  thus  the  fore  and  hind  legs 
on  each  side  act  together,  moving  forward  and  backward 
very  much  as  though  the  hoofs  were  connected  by  a  rigid 
bar.  In  trotting  the  association  is  diagonal — the  right  hind 
leg  with  the  left  fore  leg  and  the  left  hind  leg  with  the 
right  fore  leg,  the  pairs  moving  together  as  in  ambling,  the 
difference  being  that  in  trotting  they  are  diagonal,  while  in 
ambling  they  are  lateral.  In  cantering,  galloping,  and  run- 

ning the  relationship  is  chiefly  between  the  two  hind  legs 
and  the  two  fore  legs  respiectively,  the  former  being  operated 
so  as  to  cause  jum]iing  movements,  and  the  latter  in  alter- 

nate progressive  and  recessive  motions  such  as  are  observed 
in  trotting,  while  the  relation  between  the  anterior  and 
posterior  legs  is  diagonal.  In  walking  the  pairing  shifts 
from  the  diagonal  to  the  lateral  and  vice  versa  during  each 
complete  act.  Thus  assuming  that  the  first  pair  in  action 
consisted  of  the  right  hind  leg  and  left  fore  leg.  in  the  nest 
phase  the  right  fore  and  hind  legs  would  be  active ;  during 
the  next  the  left  hind  leg  and  right  fore  leg;  during  the 
next,  the  two  left  legs,  and  so  on,  there  being  four  shifts 
during  each  complete  act. 

While  there  is  thus  found  a  dual  association  in  the  move- 
ments of  the  legs,  no  two  feet  are  raised  from  or  touch  the 

ground  at  precisely  the  same  time,  although  the  iiitervalsin 
some  instances  are  exceedingly  small.  In  walking,  while 
there  is  an  obvious  pairing  of  the  hind  and  fore  legs,  the 

paired  legs  do  not  move  backwanl  or  forward  together  ex- 
cept during  the  period  when  the  association  is  lateral,  and 

even  then  they  do  not  move  in  unison,  because  the  hind  leg 
completes  its  act  at  a  time  when  tlie  fore  leg  has  but  little 
more  than  half  completed  its  work.  The  result  is  that  the 
feet  are  raised  from  and  touch  the  ground  in  succession,  so 
that  four  hoof-sounds  are  heard,  the  intervals  between  them, 
however,  being  irregular.  In  ambling  the  |)airing  being 
lateral  and  the  two  feet  moved  forward  and  backward  to- 

gether leave  the  ground  and  touch  it  almost  simultaneously, 
so  that  but  two  sounds  are  heard,  one  due  to  each  pair. 

Each,  however,  is  a  double  sound,  because  the  hind  foot 
touches  a  little  before  its  associate,  bnt  the  interval  is  so 
short  that  the  sense  of  hearing  is  not  sufficiently  acute  to 
detect  it.  In  trotting  the  diagonal  legs  are  moved  in  the 
same  relation  as  the  lateral  pairs  in  ambling,  and  leave  and 
strike  the  ground  similarly;  consequently  but  two  sounds 
are  heard,  both,  however,  being  double,  as  in  ambling  and 

for  the  same  reason.  In  the"  canter  four  foot-sounds  are 
heard.  The  suppm-t  of  the  body  is  chiefly  lateral,  as  in 
tlie  amble,  but  the  legs  on  the  two  sides  do  not  move  to- 

gether, one  hind  footstriking  first,  then  the  fore  foot  on  the 
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same  side,  Uien  Uie  opposite  liiiid  foot,  and  finally  tlie  other 
fore  foot.  Tlie  lime  interval  between  tjie  striking  of  the 
liind  and  foro  feet  is  longer  than  that  iielvveen  fort!  foot  and 
hind  foot ;  hence  while  there  are  fovir  sounds  they  are 

gi'oupeil  in  twos,  the  right  fore  foot  and  left  hind  fool  form- 
ing one  couple  and  the  other  pair  the  other.  In  the  gallop 

three  sounds  are  noted.  In  tins  gait  the  support  is  diago- 
nal, l)ut  on  one  pair  the  su])port  is  tor  a  longer  period  than 

on  t  he  other,  hence  an  irregular  interval ;  l)esides  this  the 

hind  legs  are  co-operating  so  as  lo  cause  jumping  move- 
ments, while  the  fore  feet  are  brought  forward  almost  to- 
gether, one  of  which  strikes  ranch  sooner  than  the  other  and 

simultaneously  with  the  diagonal  hind  foot ;  the  other  hind 
foot  then  strikes,  followed  by  the  fore  foot.  In  the  run  two 
strokes  are  heard,  the  first  being  due  to  the  striking  of  the 
two  hind  feet  and  the  second  to  that  of  tlie  two  fore  feet. 
In  none  of  tlicsc  instances  do  two  feet  strike  absolutely 
simultaneously. 

In  the  walk  the  body  is  supported  and  propelled  by  at 
least  two  legs,  and  during  a  part  of  the  time,  especially  dur- 

ing a  slow  movement,  as  in  |iulling  a  heavy  load,  by  three. 
There  is  also  a  continual  shifting  of  the  pairing  from  the 
diagonal  to  the  lateral  and  from  the  lateral  to  the  diagonal. 
Thus  if  the  nosv  active  legs  arc  the  right  hind  leg  and  left 
fore  leg,  the  next  active  pair  will  be  the  two  right  legs,  and 
then  the  right  fore  leg  and  left  hind  leg,  and  tln'n  the  two 
left  legs,  and  so  on;  but  in  the  intervals  of  these  shifts  a 
third  leg  has  come  into  activity,  and  is  now  an  additional 
factor  in  the  work ;  soon,  however,  one  of  the  two  previously 
active  legs  has  finished  its  movement,  and  the  foot  is  raised, 
thus  relegating  the  labor  to  two. 

The  movements  of  the  legs  in  the  different  gaits  have 
been  accurately  studied  by  means  of  instantaneous  photog- 

raphy. Such  observations  show  that  when  the  animal  in 
walking  has  reached  a  period  when  the  support  and  propel- 

ling power  are  diagonal  and  dependent  upon  the  right  hind 
leg  and  left  fore  leg,  the  right  hind  leg  is  well  under  the 
body,  the  left  hind  leg  is  fully  extended  and  directed  back- 

ward, the  fore  foot  has  just  left  the  ground,  and  the  right 
fore  leg  is  flexed  and  has  completed  about  three-fifths  of  its 
movement  forward.  The  body  now  moving  forward,  tlie 
supporting  hind  leg  approaches  the  vertical,  while  the  paired 
leg  is  directed  backward ;  the  passive  hind  leg  is  flexed  and 
being  pulled  forward,  and  is  hanging  flexed  almost  verti- 

cally, while  the  foot  of  the  fore  leg  has  just  reached  the 
ground,  and  now  adds  additional  power  to  the  pair.  In  the 
next  phase  the  fore  foot  of  the  pair  is  lifted,  thus  throwing 
the  work  upon  the  right  lateral  pair;  during  this  time  the 
left  hind  foot  has  been  brought  forward  under  the  body, 
and  strikes  the  ground,  thus  adding  another  active  leg  to 
the  lateral  pair,  so  that  now  the  two  right  and  left  hind  legs 
are  efficient.  The  body  continuing  its  forward  movement 
causes  the  right  hind  leg  to  become  fully  extended,  then  the 
foot  is  raised,  shifting  the  work  to  the  right  hind  leg  and 
left  fore  leg.  During  each  complete  act  there  are  seven  dis- 

tinct periods  which  are  determined  by  the  legs  that  are 
active — 1,  right  hind  leg  and  left  fore  leg;  2,  right  hind 
leg,  left  fore  leg,  and  right  fore  leg ;  3,  right  hind  leg  and 
right  fore  leg;  4,  right  hind  leg,  right  fore  leg,  and  left 
hind  leg;  5,  left  liind  leg  and  right  fore  leg;  6,  left  hind 
leg,  right  fore  leg,  and  right  hind  leg ;  7,  left  hind  leg  and 
left  fore  leg.     The  next  period  again  begins  the  series. 

In  the  walk,  as  in  most  gaits,  the  body  is  supported  and 
propelled  during  most  of  the  time  by  two  legs,  but  in  this 
gait  there  are  never  less  than  two ;  so  that  in  this  respect  it 
(iiffers  from  all  others,  in  which  during  certain  periods  one 
leg  alone  is  active  or  all  the  feet  entirely  off  the  ground. 

In  walking  the  feet  touch  the  ground  in  succession,  as  is 
obvious  from  the  fact  that  there  is  a  continual  shifting  from 
two  to  three  feet  and  vice  verxa.  Thus  they  strike  in  what 
the  musician  would  term  four  tempo,  and  in  this  order- 
right  hind  foot,  right  forefoot,  left  hind  foot,  left  forefoot. 
The  intervals  are,  however,  not  regular,  owing  to  the  fact 
that  the  movements  of  the  hind  legs  are  slower  than  those 
of  the  others,  so  that  the  sounds  are  in  couples,  there  being 
a  longer  interval  between  the  touching  of  the  fore  foot  and 
hind  foot  than  between  that  of  the  hind  foot  and  fore  foot. 
In  this  gait  the  associated  diagonal  fore  foot  is  always  behind 
in  its  movement  about  half  of  the  extent  of  the  movement 

of  the  hind  foot,  and  when  the  support  is  lateral  the  differ- 
ence is  little  les.s. 

The  amiile  is  a  gait  in  which  the  lateral  legs  are  paired, 
the  supjKirt  and  propulsion  being  transferred  from  one  lat- 

eral pair  to  the  other.     In  this  mechanism  the  hind  and  fore 

legs  are  moved  together,  so  that  the  positions  of  Ijoth  of  the 
pairs  are  identical.  A.ssuming  that  the  movement  is  in  the 
jihase  where  the  body  is  supported  by  the  left  legs,  their  po- 

sitions being  vertical,  both  tne  right  legs  are  flexed  and  just 
about  op]iosite  the  active  legs.  The  inactive  legs  are  drawn 
forward,  the  hind  legs  are  strongly  inclined  backward,  the 
l(--ft  hind  foot  is  then  raised  from  the  ground,  the  support 
being  now  alone  on  the  left  fore  leg;  in  another  moment 
this  foot  is  raised  and  the  body  is  rxjiscd  in  the  air.  The 
feet  of  the  right  side  strike,  the  hind  foot  a  little  in  advance 
of  the  fore  foot,  the  jjassivc  legs  are  flexed  under  the  body 
and  being  swung  forward;  then  the  hind  foot  leaves  the 
ground,  the  body  now  being  supported  by  the  right  fore  foot, 
then  the  left  hind  foot  strikes,  thus  affording  for  a  short 
period  a  diagonal  support  ;  the  right  fore  f(jot  is  then  raised, 
and  immediately  thereafter  the  left  fore  foot  strikes.  The 
reason  for  the  occurrence  of  this  diagonal  support  during 
one  of  the  periods  is  owing  to  the  fact  that  the  degree  of 
movement  of  one  of  the  hind  legs  is  not  as  extensive  as  that 
of  the  other  (sometimes  the  right  and  sometimes  the  left;  in 
tliis  case  the  left),  the  consequence  being  that  one  executing 
a  shorter  movement  strikes  sooner  than  it  should  in  proper 
relation  to  the  rhythm  of  the  others,  and  thus  breaks  the 
regular  sciiuence  of  the  sounds.  In  this  gait  but  two  dis- 

tinct hoof-sounds  are  heard,  which  are  due  to  the  striking 
of  the  lateral  ])airs,  but  each  is  a  double  sound,  the  hind 
foot  striking  a  little  sooner  than  the  corresponding  fore 
foot. 

The  pace  differs  from  the  amble  essentially  only  in  its 

greater  speed. 
The  word  rack  is  applied  to  several  gaits  which  are  more 

or  less  closely  related  to  the  amble  and  pace.  According  to 
some  the  main  differences  are  that  the  i)ro])elling  hind  foot 
leaves  the  ground  sooner  than  the  associated  fore  foot,  con- 

sequently affecting  the  time  when  they  strike  the  ground, 
thus  causing  four  sounds  instead  of  two.  Others  speak  of 
the  rack  as  being  a  combination  of  trotting  motions  in  the 
anterior  legs  and  galloping  movements  of  the  hind  legs,  but 
such  a  gait  clearly  belongs  to  the  type  of  the  gallop.  As 
generally  regarded,  the  rack  is  a  sliglit  modification  of  the 
amble.  In  the  trot  the  pairing  of  the  legs  is  diagonal,  the 
left  hind  leg  being  associated  with  the  right  fore  leg  and  the 
right  hind  leg  with  the  left  fore  leg.  The  movements  are 
different  from  those  observed  in  the  walk,  but  like  those  ob- 

served in  the  amble,  the  pairs  moving  together  backward 
and  forward.  Assuming  that  the  active  pair  consists  of  the 
left  hind  foot  and  the  right  fore  foot,  and  that  they  have 
just  been  firmly  implanted  on  the  ground,  being  extended 
forward  to  the  extreme,  the  opposite  pair  will  lie  found  al- 

most midway  between  extension  and  flexion — i.  e.  almost 
vertical.  As  the  body  moves  forward  and  the  active  legs 
are  almost  straight  up  and  down,  the  passive  legs,  which 
have  since  finished  their  work  and  left  the  ground,  have 
been  brought  forward  so  that  now  they  are  flexed  and  sus- 

pended almost  opposite  the  active  leg.s.  With  the  continued 
progress  of  the  body  the  supporting  legs  are  directed  back- 

ward while  the  passive  legs  are  swung  forward,  but  before 
the  active  legs  cease  their  efforts  the  body  has  been  ju-ojected with  such  force  that  when  their  feet  are  raised  from  the 
ground  neither  of  the  feet  of  the  before  passive  legs  have 
yet  touched,  so  that  for  a  period  the  body  is  suspended  in 
the  air.  It  alights  on  the  passive  (right)  hind  foot  and  then 
the  paired  (left)  fore  foot  strikes,  so  that  there  is  a  continual 
shifting  from  one  diagonal  pair  to  the  other,  and  a  period 
during  each  operation  when  all  the  feet  are  off  the  ground. 

In  a  moderate  speed  all  the  feet  ai-e  not  off  the  ground  un- 
til the  active  legs  are  directed  well  backward  and  the  pas- 

sive legs  well  forward,  but  in  a  fast  trot  the  feet  of  the  ac- 
tive legs  are  off  the  ground  when  the  inactive  legs  have  been 

drawn  forward  in  the  vertical  position,  the  force  with  which 
the  body  is  projected  being  sufficient  to  allow  time  for  the 
full  extension  forward  of  the  passive  legs.  In  the  trot  but 
two  distinct  strokes  are  heard ;  the  sounds,  however,  are 
double,  since  the  hind  feet  strike  sooner  than  the  associated 
fore  feet. 

The  canter,  gallop,  and  run  belong  to  the  same  type  of 
gait,  the  canter  being  a  slower  movement  and  the  run  a 
faster  one.  The  tyiie  is  characterized  by  a  succession  of 
springing  or  jum]iing  movements  executed  chiefly  by  the 
hind  extremities,  while  the  fore  legs  are  mainly  engaged  in 

affording  support.  There  is  a  double  pairing  of  the  legs — 
the  two  hind  legs  and  the  two  fore  legs  being  paired,  and 
then  a  diagonal  pairing  between  the  hind  and  fore  legs ;  con- 

sequently the  gait  is  of  a  rather  more  complicated  character 
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tliiin  those  previously  considoroj.  As  in  tlip  anil>Ie,  both 
hind  h'gs  are  not  subjected  to  the  same  decree  of  inovonient, 
the  one  exeeuling  the  full  swing  antero-posteriorly,  while 
Iho  other  is  only  extended  backward  but  little  beyond  the 
|icrpcudieular.  Thus  it  is  eustoinary  to  speak  of  a  gallop  as 
right  hanil  or  left  hand,  according  as  one  leg  or  the  other 
executes  the  full  swing. 

In  the  canter  the  following  movements  may  be  observed: 
Assuming  that  the  body  has  just  alighted  on  the  right  hind 
foot,  which  is  implanted  well  under  tlu;  body,  the  three  pas- 

sive legs  are  off  the  ground,  the  passive  U^gs  are  drawn  for- 
vifardjthe  right  fore  foot  reaches  the  ground,  followed  almost 
immediately  by  the  left  hind  foot :  the  Imdy  is  now  su|iported 
by  three  feet,  the  right  hind  foot  is  now  raiseil  and  innne- 
<rialely  following  this  the  left  fore  foot  touches.  Ihi'U  the 

right  "fore  foot  is  raised,  so  that  the  sui)i)ort  is  now  on  the two  left  feet;  the  left  hind  foot  is  now  raised  and  the  sup- 
port is  on  the  left  fore  foot ;  this  foot  is  raised  aiul  the  body 

is  off  the  ground;  then  the  right  hind  foot  reaches  the 
ground,  and  the  above  sequence  is  repeated.  It  will  be  ob- 

served that  the  support  shifts  in  the  following  sequence: 
one  foot,  two  feet,  three  feet,  two  feet,  one  foot,  body  sus- 

pended, then  one  foot  as  in  the  beginning.  None  of  the  feet 
strike  the  ground  at  precisely  the  same  time,  so  that  four 
sounds  are  heard,  but  at  irregular  intervals. 

In  the  gallo])  the  movements  of  all  the  legs  arc  moi-e  rapid 
and  the  striking  of  the  hind  feet  almost  simultaneous,  so 
that  three  sounils  are  observed  instead  of  four  as  in  the  can- 

ter. This  is  owing  to  the  fact  that  the  association  of  the 
hind  legs  is  more  intimate  than  in  the  former  variety. 

In  the  run,  assuming — as  in  the  description  of  the  canter 
— tluit  the  body  has  just  alighted  on  the  left  hind  foot,  the 
other  three  legs  are  passive,  the  right  hind  leg  and  left  fore  leg 
are  straightened  and  directed  forward  preparatory  to  strik- 

ing, while  the  right  fore  leg  is  semiflexed;  then  the  right 
hind  leg  strikes,  the  left  fore  leg  is  still  directed  forwartl  and 
the  foot  near  the  ground,  and  the  right  fore  leg  is  half 
straightened  out ;  then  the  left  fore  foot  reaches  the  ground, 
wliilc  the  corresponding  hind  foot  is  about  to  be  lifted,  and 
the  right  fore  toot  has  been  brought  farther  forward;  then 
the  left  hind  foot  is  raised  and  the  support  passes  to  two 
legs,  both  of  which  are  almost  vertical ;  the  left  passive 
hind  leg  is  directed  backward  to  the  extreme,  while  the  left 
fore  leg  is  now  almost  straightened  forward ;  then  tlie  right 
hind  foot  is  raised  and  both  hind  legs  are  directed  well 
liackward  and  are  some  distance  aljove  the  ground,  the  right 
fore  foot  has  been  straightened  and  is  rigid  preparatory  to 
receiving  the  impetus  of  the  body;  the  right  fore  foot  then 
strikes;  in  the  next  phase  both  hind  feet  are  well  above  the 
ground  and  directly  opposite  each  other;  the  fore  feet  sup- 

port the  body,  the  left  being  directed  backward  and  the 
right  forward,  forming  an  inverted  V ;  in  the  next  phase  the 
left  fore  foot  has  left  the  groun<l :  the  hind  legs  have  been 
drawn  a  little  forward,  one  a  little  more  than  tlie  other,  and 

tlie  right  fore  foot  is  at  an  angle  of  about  80°  and  alone  sup- 
ports the  body;  in  the  next  phase  the  right  fore  foot  is 

raised,  the  body  in  the  meantime  having  moved  so  far  for- 
ward tliat  the  leg  had  completed  its  work  and  is  now  en- 
tirely otf  the  ground,  all  four  legs  being  bunched  under  the 

body  ;  the  next  operation  is  a  straightening  out  of  all  four 
legs,  the  left  pair  being  straightened  sooner  than  the  right, 
and  the  hind  leg  sooner  than  its  associate,  so  that  it  strikes 
first,  as  in  the  first  phase.  It  will  be  observed  that  the  sup- 

port and  [iropulsiou  are  first  by  the  left  hind  leg,  then  Ijy 
the  two  hind  legs,  then  by  the  two  hind  legs  and  left  fore 
leg,  then  by  the  right  hind  leg  and  left  fore  leg,  then  by  the 
left  fore  leg,  then  by  the  two  fore  legs,  then  by  the  right  fore 
leg,  and  finally  the  body  is  entirely  without  support.  In 
running  the  body  is  for  about  one-fifth  of  the  time  entirely 
>i|f  the  ground,  for  about  two-fifths  of  the  time  on  one  foot, 
and  for  two-fifths  of  the  time  on  two  or  three  feet.  There 
is  an  alteriuition  of  support  and  propulsive  power  from  the 
hind  legs  to  the  fore  legs,  but  the  latter  act  practically  as 
supports,  the  propulsive  force  being  obtained  from  the  hind 
legs.  But  two  hoof-sounds  are  heard;  the  two  hind  feet 
and  one  fore  foot  striking  almost  simultaneously  form  one 
compound  sound,  the  second  sound  being  caused  by  the 
olher  fore  foot. 

The  chief  distinguishing  features  of  the  various  gaits  are 
as  follows:  In  the  walk  the  legs  are  paired  diagonally  and 
laterally  alternattdy  during  each  act ;  the  body  is  supported 
by  two  or  three  feet,  never  by  one,  nor  is  it  ever  without 
support,  as  in  the  amble,  trot,  canter,  gallop,  and  run  ;  four 
hoof-sounds  are  heard,  but  at  irregular  intervals;  the  pairs 

do  not  move  forward  and  backward  together  excepting  when 
the  pairs  are  lateral,  and  even  then  not  exactly  together, 
since  the  fore  foot  completes  its  act  much  before  its  as.so- 
ciated  hind  leg,  and  when  the  pairing  is  diagonal  the  fore 
leg  has  completed  its  movement  when  the  paired  liind  leg 
has  but  luilf  finishecl.  In  tli(!  andjle  the  pairing  is  constant- 

ly lateral,  the  two  left  ami  the  two  hind  legs  resj)ectively 
forming  the  couples;  the  ]iairs  move  forward  and  backward 
together;  the  feet  of  each  pair  strike?  the  groniul  almost 
simultaneously,  so  that  but  two  sounds  are  hejinl,  but  each 
of  them  is  a  double  sound,  since  the  hind  foot  strikes  a  little 
in  advance  of  the  fore  foot.  In  thi;  I  rot  the  pairing  is  con- 

stantly diagonal,  and  they  move  forward  and  backward  in 
the  .same  relationship  as  in  the  amble;  two  hoof-sounds  are 
noticed,  as  in  the  amble,  which  are  similarlv  [iroduced  by 
the  couples  and  are  double  sounds.  In  thi'  i;;illop  there  is  a 
double  pairing,  first  between  the  two  hind  and  two  fore  legs 
respectively,  and  second  between  the  diagonal  hind  an<l  fore 
legs;  the  hind  legs  are  engaged  in  si>riuging  or  jumping 
movements,  while  the  fore  legs  are  moved  as  in  trotting; 
the  support  is  first  on  the  liind  pair,  tlien  diagonal,  then  on 
the  fore  pair,  and  in  the  intervals  on  one  or  three  feet,  de- 

pending upon  the  particular  jjliase  of  the  movement,  as  al- 
ready stated  ;  three  sounds  are  noted,  the  first  being  due  to 

the  striking  of  the  hind  pair,  the  second  to  that  of  the  diag- 
onal fore  foot,  and  the  third  to  that  of  the  other  fore  foot. 

In  cantering  the  striking  of  the  hind  feet  is  separated  by  a 
distinct  interval,  so  that  four  sounds  are  produced.  In  the 
run  the  two  hind  feet  and  one  fore  foot  strike  simultaneous- 

ly, so  as  to  cause  one  sound,  and  the  other  fore  foot  to  pro- 
duce another,  so  that  but  two  are  heard. 

In  the  walk,  amble,  and  trot  the  long  asis  of  the  body  is 
in  a  line  with  the  direction  of  travel,  but  in  cantering,  gal- 

loping, and  running  it  is  oblique— in  the  right-handed  gait 
the  leftjSide  of  the  body  is  directed  forward,  and  in  the  left- 
handed  gait  the  other. 

The  speed  of  these  gaits  is  in  the  following  order:  the 
walk,  the  amble,  the  pace,  the  trot,  the  canter,  the  gallop, 
and  the  run ;  but  these  standards  are  by  no  means  fixed ; 
the  trot,  for  instance,  can  be  so  modified  as  to  be  even 
slower  than  the  fastest  walk  or  faster  than  a  moderate  gal- 

lop. The  stride  in  the  walk  is  about  6  feet,  in  the  amble 
and  canter  about  10  feet,  in  the  pace  about  12  feet,  in  the 
trot  from  10  to  15  feet,  in  the  gallop  from  12  to  15  feet,  and 
in  the  run  from  18  to  20  feet. 

Certain  gaits  are  natural  to  some  animals,  Ijut  are  acquired 
in  others.  Thus  the  amble  is  the  natural  gait  for  the  camel, 
dromedary,  elephant,  and  certain  others,  but  tlie  horse  must 
be  taught  it.  Some  are  easier  to  execute  at  certain  speeds 
than  otliers ;  thus  the  horse  in  fast  trotting  if  pushed  too 
hard  will  break  into  a  gallop.  Most  animals  prefer  certain 
gaits  to  others  ;  some  when  compelled  to  take  a  gait  faster 
than  a  walk  will  trot,  others  amble,  others  rack,  others  can- 

ter, etc.  Interesting  departures  from  these  typical  gaits  are 
noticed  in  different  animals  and  birds.  Thus  in  the  rabbit, 
besides  the  jumping  movements,  which  closely  resemble  the 
run  in  the  horse,  there  are  often  seen  short  walking  steps  in 
the  anterior  extremities  which  are  a  number  of  times  re- 

peated and  followed  by  a  single  jumping  movement  of  the 
hind  legs.  Aquatic  and  carnivorous  birds  usually  exhibit  a 
very  awkward  wabbling  gait  in  walking. 

The  crow  and  blackbird  walk  quite  gracefully,  while  the 
sparrow  and  thrush  advance  by  a  series  of  leaps.  In  insects 
and  other  low  organisms  the  associated  movements  of  the 
legs  vary  greatly  in  the  different  species. 

There  are  certain  advantages  in  having  four  or  more  legs 
instead  of  two,  chiefly  in  the  fact  that  with  the  former  the 
position  of  the  body  is  horizontal  and  thus  more  readily 
maintained  in  the  condition  of  equilibrium,  and  because  of 
the  variety  of  gaits  by  which  one  set  of  nerve-cells  and 
muscLes  can  in  a  measure  be  relieved  by  a  partial  shifting 
of  the  work  to  others.  In  man  peculiarities  are  observed  in 
the  walk  of  different  individuals  by  which  many  men  are 
readily  distinguished  from  others.  In  certain  diseased  con- 

ditions the  walk  is  so  modified  that  the  altered  gait  is  in  a 
measure  characteristic  of  the  disease.  This  is  well  illus- 

trated in  the  peculiar  gaits  in  cerebellar  disease,  locomotor 
ataxia,  etc.  Edward  T.  Reichert. 

Ga'iiis.  or  Ca'iiis :  a  Roman  jurist  of  whose  personal  his- 
tory little  is  known  and  whose  family  name  is  unknown. 

Gains  being  a  pr»nomen.  He  wrote  during  the  reigns  of 
Hadrian  and  the  Antonines,  and  it  is  conceived  from  his  style 
that  he  was  only  a  teacher  and  writer  upon  the  law,  and  not 
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a  pniotical  jurisoonsvilt.  Ik'  was  flip  audior  (if  nimicrniis 
works  upon  the  Hi)iiiaii  law,  (if  wliicli  the  iiKist.  iMi|i(irlaril 
was  the  I nsti titles.  This  work  was  freely  used  in  eiiiM|iiliH^f 
Justinian's  Inst  Hates,  and  was  the  basis  of  the  IjSX  Romaiia 
Visiqotlioruin  (50G  A.  li.).  hut  was  supposed  to  be  lost.  In 
1816  Nielmhr  (liseovered  a  palimpsest  at  Verona,  which  was 
afterward  found  to  eontain,  almost  entire,  the  lonji-lost  In- 

stitutes oi  Gains.  The  palimpsest  was  afterward  deciphered 
in  spite  of  great  dillieulties,  and  the  text  was  published  lirst 
in  hS'jO.  and  thereafter  in  other  editions  with  additions  and 
emendations,  until  the  parchment  became  practically  de- 

stroyed by  the  chemicals  used  upon  it,  tirst  by  Bekker  and 
Goschen,  then  by  Hluhme,  and  lastly  by  Stuiieman,  who 
with  Krilger  published  an  edition  in  1884  (Berlin).  There 
is  now  lackinK  only  about  one-tenth  of  the  whole  text,  nuide 
up  of  the  undecipherable  parts  and  the  parts  lost  in  the  man- 

uscript. An  English  edition  by  E.  Poste  (Oxford.  18!)(l)  is 
very  complete,  eontaininir  an  English  translation  and  full 
conimentai'y.  See  also  (iaiiis,  t/ie  Institutes  anil  Rides  of 
Ulpian,  with  n(jtes  by  .7,  Mnirhead  (Edinburgh,  1880),  and 
Institutes  of  Gaius  and  Justinian,  Y.  L.  Jlears  (London, 
1883).  Revised  by  M.  W.\riien. 
Galabat.  or  Mptemono :  a  district  and  town  on  the 

frontier  between  Egy|jt  and  Abyssinia;  was  down  to  1873 
the  center  of  the  Egyptian  slave-trade,  and  is  still  a  plac^e 
of  considerable  commercial  importance  as  the  great  entre|>(*it 
between  Egypt  and  Abyssinia.  The  town  and  the  district 
were  eriginally  peopled  liy  a  colony  of  Tokruris  from  I)ar- 
fur.     It  is  now  under  Italian  control. 

(Jalactoni'etor.  or  liactom'cter  [gahictomeler  is  from 
Gr.  yaKa.  ydhuKTos.  m\\k  +  fierpov.  measure;  lactometer  is 
from  Lat.  tiic.  lartis.  milk  +  Gr.  ̂ fVpoi'] :  an  instrument  for 
determining  whether  milk  has  been  watered  or  not.  In 
some  cases  it  is  a  mere  hydrometer  or  specific-gravity  glass 
— in  other  cases  a  gradiiated  test-tube,  the  ri(dnies»  of  the 
milk  being  judged  by  the  percentage  of  cream  which  ap- 

pears after  standing. 
Galam  Ouiii :  See  Gim. 

Galang'al,  ga-langgal  [from  O.  Pr.  galingal,  deriv.  of 
gnlaiiiiue<  Medi:ev.  IaiL  i/alan  i/a,  via  Arab,  from  Chinese 

Kao-tianij-kiang.  literally',  mild  ginger  from  the  district  (jf Kao :  Kao,  a  district  of  China  -I-  liang.  mild  +  kiang,  gin- 
ger]:  a  stimulant,  aromatic  drug;  derived  chiefly  from  the 

Alpinia  officinarum,  of  the  order  Zingiberacece.  a  native  of 
Southern  t'liina.  It  resembles  ginger,  and  is  used  for  the 
same  purposes,  but  is  seldom  seen  in  the  U.  S.  Greater 
galangal.  a  substitute  for  the  true,  is  the  root-stock  of  Al- 

pinia galanga  of  Java. 
Galanthus :  See  Snowdrop. 

(ialap'agos  IsLliids  [from  Span,  galdpagn.  turtle] :  an 
archipelago  in  the  Pacific  Ocean;  between  lat.  0'  44'  S.  and 
1  3  X. ;  800  miles  \\.  of  Ecuador,  and  claimed  as  a  posses- 

sion of  that  republic.  The  group  consists  of  about  a  dozen 
mountainous  islands,  besides  numerous  islets  and  rocks,  with 

a  total  area  of  about  2,400  sq.  miles ;  the  largest  is  Albe- 
marle, a  long,  narrow  island  with  over  half  the  entire  area ; 

others  are  Indefatigable,  Narborough,  James,  Charles,  and 
Chatham,  or  Grande.  All  are  of  volcanic  origin  and  full  of 
extinct  craters ;  the  highest  peak  is  in  Albemarle,  directly 
under  the  equator  (5,030  feet).  The  soil  is  barren,  and  the 
flora  and  fauna  are  both  poor  in  species,  but  very  interest- 

ing owing  to  their  relations  with  those  of  the  continent. 
Many  of  the  forms  are  peculiar  to  the  archipelago  and  some 
of  them  to  particular  islands;  the  relations  are  rather  with 
temperate  than  with  tropical  forms.  Large  marine  turtles 
are  very  numerous.  The  climate  is  comparatively  cool  and 
healthful,  but  showers  are  infrequent.  The  Galapagos  archi- 

pelago was  certainly  discovered  liefore  loTO,  but  it  was  first 

clearly  described  b)''  Danqiier  in  1G84.  In  the  eighteenth  cen- 
tury the  islands  were  the  resort  of  buccaneers  and  freeboot- 
ers. Pitzroy  and  Darwin  explored  them  in  1836,  and  they 

have  been  visited  by  various  other  geographers  and  luitural- 
ists.  The  Ecuadorian  Government  has  made  sevei-al  attempts 
to  people  the  archipelago,  and  for  a  time  it  had  a  penal  set- 

tlement on  Charles  island ;  in  1893  there  were  only  a  few 
fishermen,  turtle-hunters,  and  wreckers,  mainly  (jn  Chatham 
island.  Herbert  II.  Smith. 

Galashiels,  giil-a-sheelz' ;  town  of  Scotla*id ;  on  Vioth 
sides  of  the  Gala;  [lartly  in  Selkirkshire  and  pai-tly  in  Rox- 

burghshire (see  nuip  of  Scotland,  ref.  13-1).  It  has  large 
woolen  manufactures,  twenty-three  in  number,  which  pro- 

duce Scotch  tweed  almost  exclusively.    It  is  the  chief  seat  in 

Scotland  for  the  manufacture  of  this  kind  of  goods.     Value 

of  pniduct  in  1890,  £1.3.^)0.000.     Pop.  (1891)  17,349. 
(ialale'a  (in  Gr.  ro\aT((o):  in  Greek  mythology  the 

daughter  of  Nereus  ("the  old  man  of  the  deeii")  and  Gaia, sister  of  Thetis,  and  aunt  of  Achilles.  She  was  loved  by  the 

Cyclops  Polyphennis,  who  slew  her  lover  Acis  in  a  fit  of  jeal- 
ousy. The  love  of  Polypliemus  was  a  favorite  subject  with 

the  Greek  and  Latin  poets;  cf.  Theocritus,  Iilgl  xi.  (transl. 

by  A.  Lang).  See  Holland,  De.  I'otgpUeniii  et  Galnteia,  in 
I'jeipziger  Sludien,  vi..  p.  141  ff..  and  Koscher's  I,esieim,  s.v. 
Poems  in  English  on  the  subject  are :  I'^otig  of  I'olypheme, 
by  John  Gay;  A  Tale  of  Fulijpheme,  by  Austin  Dobson  ; 

Pnhjphemt's  Passion,  by  Robert  Buchanan  ;  The  Cyclops  of 
Euripides,  by  Shelley ;  Galatea,  by  J.  S.  Blackie :  The 

Death  of  Acis,  by  B.  W.  Procter.  See  also  Gayley's  Classic 
Myths  in  English  Literature,  p.  464,  where  a  list  of  modern 
paintings  that  refer  to  the  myths  relating  to  Galatea  is 
given.  J.  R.  S.  Stekrett. 

Gala'tia  \Oalatia  =  I^at.  Galatia  =  Gr.  roAarfo,  deriv.  of 
raKdrai.  (iauls]:  a  province  of  Asia  Minor,  lying  between 
Bilhynia.  Phrygia,  Lycaonia,  Cappadocia,  Pontus,  and 
Paphlagonia.  The  Gauls,  with  Thrace  and  the  lower  Dan- 

ube as  their  base  of  operations,  overran  and  devastated  a 
great  part  of  Asia  Minor  for  a  period  of  forty  years,  until 
they  were  finally  coiupuu-ed  in  23.5  B.  c.  by  Attalos,  King  of 
Pergamon,  who  forced  them  to  setth;  permanently  in  a  jjor- 
tion  of  Phrygia  and  Northern  Cappadocia.  Thenceforward 
the  country  thus  occupied  was  called  Galatia.  after  the  Gauls. 
They  were  divided  into  three  tribes:  the  Tnjcmi  (T^kSk^i), 
occupying  the  country  east  of  the  river  Halys.  with  Tavium 
as  their  center  (Tavium  located  in  1884  by  Sterrett):  the 

Tektosages  {TeKT6(Tay(s).  with  Ancyi'a  (now  Angora) ;  and  the 
Tolistobogii  [ToKurTo^iiyioi),  with  Pcssinus  as  their  center, 
occupying  territoi-y  west  of  the  Halys.  They  gradually  lost 
their  identity  by  intermarriage  with  the  natives,  though 
idtra-Gallophiles  claim  that  traces  of  Gallic  blood  are  vis- 

ible in  the  lu-esent  inhatiitants  of  Galatia,  some  of  whom 
have  light  hair  and  blue  eyes.  The  country  is  distinguished 
chiefly  as  the  home  of  tlie  Angora  goat,  which  produces  the 
nnich-prized  mohair. 

Liter.\ti:re. — Droysen,  Geschichfe  des  Hellenismus  (vol. 
iii.,  Gotha,  1878);  Fervot,  Exploration  Archeologique  de  la 
Galatie ;  Ramsav,  Historical  Geogriqihij  of  Asia  Minor 

(London,  1890);  Ramsay,  The  Chnrch  in  the  Roman  Em- 
pire before  A.  IK  llu  (New  York  and  London.  1893) :  Sterrett, 

Epigrapliical  Journey  in  Asia  Minor  in  1.SS4  (Boston,  1888) ; 
Mommsen,  Jlonumentum  Ancyrayium  :  Momm.sen,  The  Prov- 

inces of  the  Roman  Empire  ;  Hirechfeld,  Tavium  ;  Hermann 
and  Puchstein,  Reisen  in  Kleinasien  nnd  Sordsyrien  (Ber- 

lin, 1890);  Hitter,  Kleinasien;  Texier,  ̂ -Isie  Mineure;  Kie- 
pert.  Gee/enbemerkujigen  zu  Prof.  G.  Ilirschfeld.  See  also 

St.  Paul's  Epistle  to  the  Galatiaiis.         J.  R.  S.  Sterrett. 
Galatians,  Epistle  of  St.  Panl  to  tlie :  a  book  of  the 

New  Te-stament  written — some  say  from  Ephesus  in  .55  or 

56,  but  more  likely  from  Corinth 'in  57  or  58— to  the  dis- 
ciples in  CJalatia,  w"here  Paul  himself  had  founded  churches. It  is  the  peculiarity  of  the  epistle  that  it  is  addressed  not  to 

a  particular  church  or  individual,  but  to  the  churches  of  a 
district.  The  occasion  of  the  epistle  was  the  interference 
of  certain  persons  who  sought  to  impose  Jewish  laws  on 
Paul's  converts.  He  is  led  into  a  discussion  of  the  relations 
of  Christianity  to  Judaism,  and  his  treatment  of  this  ques- 

tion shows  more  of  the  influence  of  his  rabbinical  education 
than  anv  other  of  his  writings.  This  is.  next  to  the  Romans, 
doctrinally  the  most  important  of  his  epistles.  There  is 

scarcely  any  dispute  as  to  its  authorship.  The  best  com- 
mentaries are  by  EUicott,  Lightfoot.  and  Schafif  (in  Lange). 

See  Paulixe  Epistles.  Revised  by  S.  M.  Jacksox. 

Galatz,  gaala'ats,  or  Galaez:  commercial  city  of  Rou- mania;  on  the  Danube,  whieli  here  is  navigable  for  vessels 
of  300  tons,  85  miles  above  the  Sulina  mouth  (.see  map  of 
Turkey,  ref.  2-D).  It  is  the  great  center  of  trade  between 
Vieruia  and  Constantinople,  exporting  grain,  wine,  wool,  and 
timber,  aiul  importing  cloth,  cotton,  and  silk  goods,  iron- 

ware, leather,  and  toliacco.  It  is  the  seat  of  the  European 
Danvdie  commission  and  of  a  bishopric.     Pop.  (1890)  59,143. 

(ialaxy,  or  Millty  Way  [r/nla.ry  is  from  O.  Pr.  galaxie: 
Ital.  galassia  <  Lat.  gala  xias.  from  Gr.  yaXa^las.  milky 
way,  deriv,  of  y6.Ka.  yakaicros.  milk] :  a  circle  of  neliulous  or 
cl(jud-Iike  light  spanning  the  entire  heavens,  with  the  ap- 
]X'arance  of  which  every  one  is  familiar.  One  of  the  ancient 
philosophers  is  said  to  have  conjectured  that  it  was  really 
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formed  of  stars  too  small  to  bo  singly  visible  to  the  naked 
eye.  This  conjecture  was  strengtliene<l  by  (ialiloo,  who, 
scanning  that  part  of  the  heavens  with  his  telescope,  found 
minute  stars  in  great  numbers,  and  it  was  entirely  con- 
lirmcd  by  his  successors,  especially  by  Ilers('hel,  in  whose 
telescopes  the  cloudiness  seemed  to  be  entirely  resolved  into 
stars.  The  number  of  the  smallest  telescopic  stars  in  the 
Galaxy  is  now  known  to  be  greater  than  in  all  the  rest  of 
the  heavens,  so  that  this  cloudy  girdle  really  forms  the  most 

important  part  of  the  visible  universe.  The  |ii'(jblem  of  the 
structure  of  the  Galaxy  is  therefore  almost  the  same  with 
that  of  the  structure  of  the  universe,  and  is  still  far  from 
being  satisfactorily  solved.  The  most  celebniteil  theory  on 
the  subject  is  that  of  Hersehel,  who  ccjiisidered  that  the  ag- 

gregation of  the  stars  in  this  belt  was  caused  by  the  stellar 
system  stretching  out  immensely  farther  in  this  direction 
than  in  others.  In  this  theory  the  figure  of  the  universe  is 
that  of  a  flat  round  disk,  near  the  center  of  which  the  sun 
is  placed,  and  the  reason  so  many  more  stars  are  seen  in  the 
Galaxy  than  elsewhere  is  simply  the  much  greater  space 
which  the  telescope  looks  througli  when  pointed  so  as  to 
look  edgeways  through  the  disk.  This  theory  was  shown  by 
Proctor  to  be  extremely  improbalilc.  If  the  universe  were 
so  constituted,  the  density  of  the  Milky  Way  would  Ije  nearly 
nniform,  and  it  would  shade  off  at  the  edges  very  gradually 
and  uniforndy.  But  a  careful  examination  with  the  naked 
eye  is  sufficient  to  show  that  the  object  in  question  is  com- 

posed principally  of  separate  clusters  or  clouds  of  irregular 
form,  between  many  of  which  comparatively  dark  spaces  are 
seen,  while  in  many  other  places  there  are  spots  of  compar- 

atively great  brilliancy.  Now,  on  nersohel's  theory,  or  any other  theory  of  uniform  density  of  stars,  these  dark  spaces 
could  arise  only  from  long  holes  and  rifts  extending  through 
the  Galaxy  in  the  direction  of  the  earth,  anil  the  brighter 
portions  would  have  to  be  considered  as  long  projections  ex- 

tending out  from  the  direction  of  the  sun.  Indeed,  one  of 
these  rifts,  which  in  the  summer  and  autumn  may  be  seen 
in  the  southern  portion  of  the  Galaxy,  is  so  striking  that 
Hersehel  had  to  suppose  an  immense  cleft  in  the  stellar  sys- 

tem to  accoimt  for  it.  Now,  the  existence  of  long,  narrow 
openings,  all  pointing  to  the  sun,  is  so  improbable  that 

Herschel's  views  may  be  considered  entirely  untenable.  The 
true  constitution  of  the  Galaxy  is  still  one  of  the  unsolved 
jiroblems  of  astronomy.  Probably  it  is  a  vast  irregular  ring 
of  star-clusters,  near  the  center  of  which  the  sun  is  situated. 
But  no  certain  data  exist  for  fixing  the  position  of  this  ring 
among  the  other  stars,  and  means  of  measuring  the  distances 
of  the  stars  are  too  imperfect  to  enable  such  data  to  be  col- 

lected. S.  Newcomb. 

Gal'ba,  Servius  Sulpicius:  a  Roman  cm]>eror;  b.  Dec. 
24,  B.  c.  8,  near  Terracina ;  was  adopted  by  his  steiimother, 
a  relative  of  the  wife  of  Augustus;  was  jira'tor  20  a.  d.  ; 
consul  in  'S'6  ;  commanded  with  distinction  in  Gaul  80-41,  in 
Africa  45-46,  and  attained  great  honors  at  Rome ;  held 
command  in  Spain  61-68 ;  was  then  saluted  emperor  by  his 
men,  and  went  to  Rome,  where  he  succeeded  Nero  in  68, 
but  his  avarice  and  cruelty  rendered  him  uniiopular,  and  he 
was  murdered  by  the  pnetorians  Jan.  l.'j,  69  A.  d.  (ialba 
was  the  first  emperor  not  of  Augustan  family.  lie  was 
succeeded  by  Otho. 

Garbanuin  [Lat.,  from  Gr.  xa^/Sai-T?.  from  Ileb.  hetb'- 
nah,  deriv.  of  lidlab,  be  fat] :  one  of  the  fetid  gums  ;  a  gum- 
resin  brought  from  the  Levant,  India,  and  Persia.  It  is  the 
concrete  juice  of  some  unascertained  umbelliferous  plant, 
probably  a  Ferula.  It  is  antispasmodic,  expectorant,  and 
stimulant,  and  is  used  as  an  ingredient  of  plasters.  Thera- 

peutically, it  is  regarded  as  intermediate  between  ammo- 
niac and  assafuetida. 

Gale,  Sweet  Gale,  or  Dutch  Myrtle  [ffcile  is  from  0.  Eng. 

gagel  :  Germ.  Gagel.  myrtle-bush] :  the  Jli/n'ca  gale,  a  fra- 
grant European  and  North  American  shrub,  growing  in 

cold,  wet  lands.  It  abounds  in  an  essential  oil.  It  has 
been  used  in  medicine  against  the  itch,  and  will  keep  away 
moths  and  other  insect  vermin.  Hence  the  Scotch  Iligh- 
landiTS  make  beds  of  the  twigs,  which  are  also  sometimes 
used  instead  of  hops  as  an  ingredient  in  home-brewed  beer. 
A  decoction  of  the  fresh  leaves  is  considered  an  effective 
remedy  against  bugs.  A  yellow  essential  oil  is  distilled  from 
the  leaves. 

Galen,  Christoph  Bernard,  Freiherr  von  :  soldier  ami 
prelate ;  b.  at  Bispink,  Westphalia,  about  1606 :  entered  the 
service  of  the  Elector  of  Cologne,  and  from  1687  to  1647 
fought  in  several  campaigns  against  the  French  and  the 

Swedes.  After  the  peace  he  took  holy  orders,  and  in  16.50 
was  chosen  Bishop  of  Munslcr,  liut  the  people  of  that 
ecclesiastical  principality  revolted,  and  Galen  was  obliged 
to  lay  .siege  to  his  own  capital.  lie  regained  the  cilv,  which 
he  fortified  by  a  -strong  citadel  to  overawe  the  iiduibitants. 
Inclined  more  to  war  than  to  the  ijcrform.-ince  of  religious 
functions,  he  served  tlic  emperor  agaiiisl  tlie  'J'urks,  assist- 

ing in  the  victorious  campaign  of  1664,  and  when  jieace  fol- 
lowed he  sided  with  Charles  II.  againsi  llolhuid.  In  1673 

he  again  took  up  arms  against  that  re|)ulilic,  lighling  on  the 
side  of  Louis  XIV.,  and  when  through  the  intervention  of 
the  emperor  he  was  forced  to  make  i^eace,  he  entered  upon 
another  war  at  the  earliest  opportunity,  this  tinu>  in  alliance 
with  Denmark  and  Brandenburg  against  Sweden  in  167.j.  He 
succeeded  in  acquiring  the  duchy  of  Bremen,  but  died  at 
Ahaus,  Sept.  19,  1678,  before  the  war  was  finished.  He  was 
a  good  type  of  the  fighting  prelate,  and  has  been  described 
by  Sismundi  as  "  a  sort  of  mite  red  brigand,  who  raised  troops 
for  mercenary  service,  to  be  su|)iiorted  at  the  expense  of 

the  countries  "that  they  ravaged."  F.  31.  Colby. 
Galen:  the  Anglicized  name  of  Claudius  Galenus,  an  il- 

lustrious physician  of  antiquity ;  b.  at  Pergainus,  in  Jlysia, 
in  180  A.  D.  After  eleven  years  of  study  with  the  most 
eminent  medical  teachers  of  Pergainus,  Smyrna,  Corinth, 
and  Alexandria,  he  became  physician  to  the  gladiatorial 
school  of  his  native  town.  When  thirty-three  years  old  he 
went  to  Rome,  and  remained  four  years,  winning  great  ap- 

plause by  his  skill  as  a  practitioner  autl  success  as  a  teacher. 
He  returned  to  Pergamus,  but  was  soon  afterward  sum- 

moned by  Marcus  Aurelius  and  Verus,  the  emperors,  to  at- 
tend them  at  Aquileia :  went  thence  to  Rome  again  and  be- 
came physician  to  the  family  of  Jlareus  Aurelius.  He  after- 
ward returned  to  Pergamus,  but  probably  visited  Rome  for 

the  third  (perhaps  the  fourth)  time  in  his  old  age.  The 
time  and  place  of  his  death  are  not  known  with  certainty. 
Suidas  says  that  he  died  when  seventy  years  old  (al)oiit 
200  A.  D.),  but  Abulfaragius  states  that  he  died  in  Sicily 
when  eighty-eight  year's  of  age,  and  there  are  good  reasons 
for  believing  that  this  may  be  correct.  Galen  was  a  man  of 
great  learning,  but  exceedingly  vain  of  his  attainments  and 
skill,  and  speaks,  probably  with  good  reason,  in  terms  of 
I'ontempt  of  the  medical  men  of  his  time,  )>articularly  of 
those  at  Rome.  He  found  the  medical  profession  divided 
into  several  sects  and  parties,  but  after  his  time  there  was 
but  one,  the  Galenic  ;  and  for  1,800  years  his  was  by  far 
the  highest  authority  in  the  profession.  Yet  when  tried 

by  the  standard  of  modern  science  Galen's  theories  and 
practice  are  often  chiklish  and  worse  than  useless,  and  he 
seems  to  have  accomplished  many  of  his  cures  by  means 
of  the  unbounded  faith  which  the  people  had  in  him,  and 
which  he  had  in  himself,  as  a  wonder-worker.  He  was 
a  laborious  dissector  of  animals,  and  practiced  surgery 

at  Pergamus,  but  not  at  Rome.  He  wi-ote  a  vast  num- 
ber of  treatises  upon  philosophy,  logic,  and  medical  sub- 

jects. Eighty-three  genuine  and  many  more  spurious 
and  doubtful  medical  works  of  Galen's  are  extant,  besides 
numerous  fragments,  and  large  numbers  are  lost.  Per- 

haps the  most  famous  work  was  the  Ars  Jledica,  but  his 
best  treatises  are  tho.se  upon  diagnosis  and  semeiology. 
The  best  edition  of  Galen  is  that  by  Ivuhn  (20  vols.,  Leip- 

zig, 1821-33). 

Gale'na  [from  Lat.  gdh'nn.  lead  ore,  from  Gr.  ■yaKi\vTi 
lead  ore]  :  the  sulphide  of  lead,  consisting  of  lead  86'6,  sul- 

phur 13'4,  and  the  ore  from  which  metallic  lead  is  largely 
obtained.  It  crystallizes  in  culies,  has  a  blue-gray  color 
and  a  highly  metallic  luster,  like  that  of  freshly  cut  metal- 

lic lead.  Galena  sho%vs  great  diversity  of  physical  charac- 
ters. When  distinctly  crystallized  it  affords  almost  all  the 

modifications  of  the  cubic  system,  and  when  massive  varies 
from  a  coarsely  crystalline  or  laminated  structure  with 
large  and  brilliant  cleavage  surfaces  to  fine  granular  or 
fibrous.  Galena  generally,  perhaps  always,  contains  silver, 
sometimes  in  such  quantity  as  to  become  a  rich  silver  ore, 

and  the  diversity  of  physical  charactci-s  which  it  exhibits 
has  been  supposed  to  be  indicative  of  the  percentage  of 
silver  in  it,  the  fine-grained  ore  being  thought  to  be  the 
most  argentiferous.  No  reliance  can,  however,  be  placed  on 
this  character,  as  the  coarsely  crystalline  galena  is  some- 

times very  rich  in  silver,  while  granular  and  fine-grained 
ore  may  be  nearly  barren.  Galena  is  a  conspicuous  ele- 

ment in  many  mineral  veins,  and  is  largely  worked  as  an  ore 
for  lead  or  for  the  silver  it  holds.  In  the  V.  S.  galena  is  of 

very  frequent  occurrence  in  the  veins  contained  in  the  crys- 
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talliiie  rocks  of  tlie  Alloghany  belt  of  New  England,  tho 

Adirondacks,  and  C'ai)a<la.  It  is  also  found  in  tliu  Silurian 
rocks  of  tlic  Shawantiunk  Mountains,  at  Kossic,  N.  Y.,  at 
Lexington,  Ky.,  where  it  occurs  in  fissure-veins,  and  in  the 
lead-regions  of  the  upper  iMississijipi  and  Southern  Mis- 

souri, where  it  fills  or  lines  crevices  called  rjaak-i-elnn  in  the 
Carboniferous  and  Lower  Silurian  limestones.  Galena  is 

met  with  throughout  most  ot  the  Kocky  Mountain  silver- 
mining  districts.  Though  not  constantly  present  in  the  sil- 

ver ori's  of  this  region,  it  is  so  abundant  as  to  alfoi'<l  impor- 
tant aid  in  the  process  by  which  the  silver  is  obtained  from 

the  ore. 
Galena  is  frequently  found  in  the  ancient  mounds  of  the 

Western  U.  S.,'and  it  is  evident  that  the  mound-builders  at- 
tached some  value  to  it ;  but  no  proof  has  yet  l)een  gath- 

ered that  they  smelted  it  or  made  any  use  of  metallic  lead. 
Probably  they  employeil  it  for  ornament,  as  they  did  the 
mica  which  they  brouglit  from  Xorlh  Carolina,  and  much 
of  the  co|)per  they  mined  near  Lake  Superinr.  Some,  and 
perhaps  all.  of  the  g.aleim  of  the  mound-builders  came  from 
Lexington,  Ky.,  wliere  they  worked  a  large  vein  which  c:on- 
tained  much  of  it.  Revised  by  Charles  Kircuuoff. 

Galena :  city  and  port  of  entry :  capital  of  Jo  Daviess  co., 
111.  (for  location  of  county,  see  map  of  Illinois,  ref.  1-C);  on 
the  Galena  (or  Fevre)  river,  o  miles  from  its  junction  with 
the  Mississippi,  and  on  the  Chi.  and  N.  W..  the  Chi.,  Burl, 
and  Q.,  and  the  lU.  Cent.  Ifaiiroads;  180  miles  W.  N.  W.  of 
Cliicago  anil  44o  miles  by  water  aliove  St.  Louis.  It  is 
built  on  blulfs  aljove  the  river,  which  by  a  lockage  system 
constructed  in  18'J1  has  been  made  navigaljle  by  the  largest 
steamboats.  The  city  is  nanu^d  from  the  mines  of  lead 
sulphide  (galena)  which  abound  in  the  vicinity.  Galena  is 
the  business  center  of  the  seventy-two  lead-producing  town- 

ships in  Wisconsin  and  Illinois,  which  cover  1,000,000 
acres  of  land,  mostly  very  fertile.  The  city  has  abundant 

■water-power,  a  large  pork-packing  interest,  manufactures  of 
■woolens,  furniture,  castings,  lumber,  and  flour,  large  smclting- 
■works,  anil  extensive  manufactories  of  axle  grease  and  hot- 
water  heaters.  Besides  the  trunk  lines  centering  here,  there 
is  a  heavy  trade  by  river  in  zinc  ore,  pig  lead,  grain,  flour, 
pork,  provisions,  and  manufactured  goods.  In  the  beautiful 
public  park  is  a  bronze  statue  of  Gen.  Grant,  who  at  one 
time  lived  in  Galena.  The  city  is  picturesque  by  reason  of 
the  high  and  broken  character  of  its  site ;  it  has  Vieautiful 
houses  and  fine  public  buildings,  notable  among  the  latter 
being  the  U.  S.  custom-house  and  the  high  school.  It  has 
an  excellent  public-school  system,  two  Roman  Catholic 
schools,  and  a  convent  of  Dominican  nuns.  Pop.  (1880) 

6,451 ;  (18iJ0)  5,635.  Editor  of  "  Gazette." 
tialeiia :  city ;  Cherokee  co.,  Kan.  (for  location  of  county, 

see  map  of  Kansas,  ref.  8-K) :  on  the  Kan.  Citv.  Ft.  S.  and 

M.,  and  the  St.  L.  and  S.  Pr.  Railways ;  7  miles  'E.  of  Baxter Springs.  It  is  in  a  rich  lead  and  zinc  region,  and  mining  is 
the  principal  l)iisiness.  It  has  two  weekly  newspapers.  Pop. 
(1880)  1,463  ;  (1890)  3,496  ;  (1895)  2,883. 

Galeopitlie'cus:  See  Plying  Lemuks  and  Insectivora. 
Gale'rius.  orMasim'ian  II..  Galerius Valerius  Maxim- 

lANUS,  callcil  also  Ar.mextaku'S  :  a  Dacian  peasant,  who 
served  with  such  distinction  in  the  Roman  army  that  Diocle- 

tian gave  him  his  daughter  in  marriage,  anil  in  393  a.  d.  de- 
clared him  Ciesar  of  the  East.  The  failure  of  his  expedi- 

tion (297)  against  the  Persians  brought  him  into  disgrace, 

but  his  second  campaign  won  him  great  glory.  He  w'as  the 
prime  mover  in  the  Diocletian  persecution,  for  he  always 
regarded  the  Christians  with  deep  aversion.  In  305  he  as- 

sumed the  title  of  Augustus,  jointly  with  Constantius  Chlo- 
rus;  in  307  the  revolt  of  Maxentius  robbed  him  of  Italy 
and  Africa,  Gaul  ami  Britain  having  been  already  lost  to 

Constantine,  but  he  still  reigned  in  the  East,  and"  distin- guished himself  by  important  works  of  internal  improve- 
ment— draining  lakes,  clearing  forests,  etc. 

Revised  by  G.  L.  Hendrickson. 

Galosbiirgr :  city ;  capital  of  Knox  co..  111.  (for  location, 
see  map  of  Illinois,  ref.  4-C) ;  on  the  Atch..Top.  and  S.  Fe  and 
the  Chi.,  Burl,  and  Q.  Railroads,  and  the  Fulton  County 
Narrow-Gauge  Railway:  53  miles  N.  W.  of  Peoria,  !)9  miles 
N.  E.  of  (Juincy,  and  163  miles  S.  W.  of  Chicago.  It  is  in  a 
rich  agricultural  region;  has  important  manufactures,  and 
is  the  center  of  a  large  trade.  It  contains  the  shops  and 
stock-yards  of  the  Chi.,  Bui-1.  and  Q.  Raili-oad,  four  brick- 

yards, agricultural-implement  works,  carriage  and  wagon 

i'actorv,  and  other  industrial  establishments.    The  citv  is 

lighted  wit  h  gas  and  electricity  ;  has  street  railways,  2  opera- 
houses,  public  library,  costly  water-works,  several  hotels,  and 
5  banks;  and  contains  19  churches  and  10  |)ublic-school 
buildings,  including  a  high  school.  It  is  also  the  seat  of 
Lombard  University  (Universalist),  Knox  College  (non- 

sectarian),  and  St.  Joseph's  Academy  (Roman  (,'atholie). 
There  are  2  dailv,  5  weekly,  and  3  monthly  jjeriodicaLs. 

Pop.  (1880)  11,437";  (1890)  15,"264. Galeworts:  the  3Ii/riaire(e,  a  family  of  nionu>eious  or 
dia'cious  shruljs  with  reiluced,  apetalous  flowers  and  often 
with  a  glandular  or  waxy  pubescence,  comprising  thirty  to 
thirty-five  widely  distributed  S[)ecies.  There  are  five  .species 
in  North  America,  all  belonging  to  the  genus  Myr  tea  and  in- 

cluding the  sweet  gale  (J/,  mle),  bayberry  (M.  cerifera), 
and  sweet  fern  (M.  anjileni folia).         Charles  E.  Bessey. 

Galia'ni.FERDiXANDo:  statesman  and  political  economist; 
b.  at  Cliieti,  Soutliern  Italy,  Dec.  3.  1738;  was  educated  for 
the  Chun^h,  l)Ut  devoted  himself  to  the  study  of  archa'ology, 
letters,  history,  and  |)olitical  and  commercial  science  ;  visited 
England;  published  in  1750  his  great  work,  Delia  Moneta: 
resided  for  ten  years  (1759-69)  in  France,  and  published 

shortly  after  his  retui-n  to  Naples  his  Dialoyuen  sur  leu  lib's; became  councilor  to  the  Neapolitan  board  of  trade  1769; 
its  secretary  1770;  Finance  Minister  1783.  D.  in  Naples, 
Oct.  30.  1787. 

Galic'ia;  a  province  of  Austria,  consisting  of  the  old 
territories  of  Galicia.  Lodomeria,  Auschwitz,  Zator,  and 
Cracow,  and  divided  into  two  governmental  districts,  Lem- 
berg  and  Cracow.  It  is  bounded  S.  by  Hungary,  from 
which  it  is  separated  by  the  Carpathians;  E.  and  N.  by 
Russia  and  Poland,  toward  which  it  has  no  natural  bound- 

aries, except  in  some  places  where  the  Dniester  and  the  Vis- 
tula make  the  line  of  demarkation.  The  surface  is  a  terrace, 

through  which  the  Carpathian  Mountains  gradually  sink 
into  the  great  East  European  plain.  The  soil  is  fertile,  but 
the  climate  is  cold — long  winters  with  deep  snow  and  short 
hot  summers.  Grain,  flax,  hemp,  and  hops  are  grown,  but 
the  grajie  will  not  ripen.  Fine  horses  and  excellent  cattle 
are  reared,  and  the  forests  are  stocked  with  deer  and  wolves. 
Of  minerals,  iron  and  rock-salt  abound;  the  latter  especially 
is  of  great  importance.  There  is  a  class  of  nobles,  who  have 
warlike  passions,  a  romantic  temper,  and  elegant  manners: 
and  there  is  a  peasantry,  rude,  filthy,  ignorant,  and  intem- 

perate. But  there  is  no  middle  class,  and  there  are  no 
manufacturers  and  no  merchants,  except  the  Jews,  who  live 
in  abject  and  miserable  conditions,  despised  and  ill-treated 
both  by  the  peasantry  and  the  nobility.  In  this  unfortunate 
structure  of  society  lay  the  possibility  of  the  division  of  Po- 

land ;  and  since  Galicia  (in  1773)  came  to  Austria  it  has 
made  great  advances  in  the  track  of  modern  civilization,  in 

spite  of  the  rebellions  which  have  convulsed  it.  ■whose  gener- 
al character  has  been  the  murder  of  the  nobility  by  the 

peasantry.  The  Ruthenians  are  mostly  Roman  Catholics  of 
the  Rnthenian  rite  :  the  Poles.  Roman  Catholics  of  the  Latin 
rite ;  their  number  is  about  equal.  Area,  30,307  sq.  miles. 
Pop.  (1880)  5,958,907  ;  (1890)  6,578,364. 

GaHcia ;  a  former  province  of  Spain,  originally  a  separate 
kingdom,  comprising  the  northwestern  part  of  the  penin- 

sula :  bounded  S.  l.iy  Portugal  and  N.  and  W.  by  the  Atlan- 
tic. In  1833  it  was  divided  into  four  provinces.  Corunna, 

Lugo,  Orense,  and  Pontevedra.  The  surface  is  mountain- 
ous, traversed  by  several  ranges  of  the  Cantabrian  Moun- 

tains, which  reach  the  Atlantic  in  lofty  and  rugged  prom- 
ontories (Capes  Ortegal  and  Finisterrej,  between  which  the 

estuaries  of  the  rivers  form  excellent  harbors  (Ferrol  and 
Corunna).  The  soil  is  fertile,  the  climate  mild  and  moist ; 
the  ground  partly  covered  with  dense  forests,  affording  also 
fine  ))asturage  and  arable  lands.  The  inhabitants  are  a 
vigorous  but  not  very  intelligent  race,  which,  however,  on 
account  of  its  industry  and  plain  practical  sense,  forms  one 
of  the  most  honorable  parts  of  the  Spanish  nation.  Thou- 

sands of  them  each  year  go  for  employment  to  Portugal  or 
to  the  other  provinces  of  S|iain.  They  are  known  as  Galle- 
gos.  In  language  thev  are  more  closely  allied  to  the  Por- 

tuguese than  to  the  Spanish.     Pop.  (188";)  1.893,895. 

Gal'iloe  [from  Lat.  Oalilae'a  =  Gr.  TaXiKala,  Hcb.  Oalil. 
a  wheel,  therefore  applied  to  a  rolling  country,  which,  how- 

ever, had  level  ground  in  it]:  a  name  given  originally  to 
the  plain  upon  which  was  Kadesh-Naphtali  (Josh.  xx.  7): 
later  we  read  of  the  "  land  of  Galilee  "  in  which  were  twenty 
towns  given  by  Solonum  to  Hiram  in  return  for  services 
rendered  in  building  the  tenqile  at  Jerusalem  (1  Kgs.  ix.  11- 
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l;!);  the  arpa  was  si  ill  more  extended  in  Isaiah's  time  (Is.  ix. 
1),  and  in  the  Kiiinan  pt-riud  it  was  the  name  of  tlio  north- 
crnniost  of  the  three  great  provinces  of  Western  Palestine, 
including  the  ancient  territories  of  Issaehar,  Zebnloii,  Asher, 

and  Xaphtali.  Lower  Gidilee  ajipeai's  to  have  begun  with 
the  soul  lii'rn  l)oundary  of  Esdraelon,  and  to  liave  extended 
some  H  or  1(1  miles  \.  of  Nazarelh.  All  north  of  that  was 
called  Up|)er  (ialilee.  The  whole  province  is  suii]iosed  to 

have  had  an  area  of  2,000  sq.  miles.  In  the  time  of  (..'hrist  it 
was  the  most  densely  peopled  and  thrifty  portion  of  Pales- 

tine. According  to  Josephus,  it  contained  340  cities  and  vil- 
lages (Liff,  4o),  the  very  least  of  which  had  above  15,000  in- 

habitants, and  was  noted  both  for  the  fertility  of  its  soil  and 
the  bravery  of  its  inhabitants  {Jeiri.sh  War,  H,  H,  2).  The 
population  of  the  whole  province,  but  especially  the  north- 

ern [lart  of  it,  was  largely  heathen.  This  was  so  in  the  time 
of  the  Maccaljees  (1  Mace.  v.  31,  23).  Strabo  (b.  54  B.  c.)  says 

the  province  was  "inhabited  generally  liy  mixed  tribes  of 
Egyptians,  Arabians,  and  Phojnicians."  (Gctxj.,  .xvi.  2,  84). 
In  Isa.  ix.  1  and  Matt.  iv.  15  it  is  called  "Galilee  of  the 
Gentiles."  The  few  Jews  who  lived  there  were  far  less 
bigoted  than  their  brethren  in  .Juda-a.  Hence  the  greater 

part  of  Christ's  life  was  spent  in  Galilee,  and  most  of  his diseiiiles  were  Galileans.  His  early  home  was  in  Xazareth, 

his  first  miracle  in  C'ana,  his  "  own  city  "  was  Capernaum — 
all  Galilean  towns,  and  his  popular  designation  was  the 

"  Prophet  of  Galilee."  After  the  destruction  of  Jerusalem Galilee  was  the  center  of  Judaism  and  numerous  ruins 
attest  the  numbers  and  wealth  of  the  Jews  resident  there. 
The  Sanhedriii  held  its  sessions  in  Tiberias  on  the  Sea  of 

Galilee,  and  tlienee  issued  the  Mishna  and  Gemara — the  two 
divisions  of  the  Talmud.  See  Selah  Merrill,  (Jalilee,  in  ike 
Time  of  Clirid  (New  York,  1881). 

Revised  by  Samuel  Macauley  Jackson. 

Galilee  [from  0.  Fr.  galilee,  galileye.  Prob.  the  same 

■word  as  Oalilee,  a  country.  See  the  preceding  article] :  in 
cei'tain  ancient  churches,  a  chapel,  sometimes  the  entraiice- 
chapel  or  porch,  or,  in  other  eases,  a  portion  of  the  church 
whose  floor  was  depressed  one  step  below  the  rest.  In  the 
galilee  monks  assembled  to  receive  visits  from  their  female 
relatives,  for  it  was  considered  less  sacred  tlian  the  rest  of 

the  building.  The  term  is  also  applied  to  an  unusual  pro- 
jecting or  partly  separated  structure  in  the  Cathedral  of 

Peterborough,  one  in  the  Church  of  St.  Mary  at  Jlelton 
Mowbray,  anil  one  at  Lincoln ;  in  modern  usage  it  has  no 
very  exact  meaning,  and  is  given  by  local  tradition. 

Galilee,  Sea  of:  See  Gennesaret,  Lake  of. 

Galilei,  gali-le'e-la'ee,  Galileo,  commonly  called  Galile'o 
(Ital.  jiron.  gaa-le'e-la  o) :  philosopher  and  astronomer;  b.  in Pisa,  Italy,  Feb.  14,  1.564.  His  father  was  a  musician.  In 
his  boyhood  Galileo  studied  the  classics,  invented  small  ma- 

chines, became  an  accomplished  musical  performer,  and 
showed  great  taste  for  painting,  wherein  he  endeavcu'ed  to 
detect  the  same  law  of  harmony  wliich  he  hail  learned  from 
mathematics.  His  father  wished  him  to  study  medicine, 
Ijut  his  own  inclination  was  for  mathematical  pursuits.  The 
propositions  of  Euclid  were  taught  him  by  Ostilio  Rieci  of 
Fermo,  then  master  to  the  pages  of  the  grand  duke.  At  the 
age  of  twenty  Galileo  was  already  a  distinguished  geome- 

trician. It  was  at  this  age  that  he  noticed  the  swinging  of  a 
lam])  in  a  church,  and,  observing  that  the  oscillations  were 

of  equal  duration,  he  infei'red  that  this  principle  might  be 
used  to  measure  time  exactly;  but  it  was  not  until  fifty 
years  after,  or  about  1633,  that  he  applied  this  observation 
to  the  construction  of  a  clock.  Galileo  was  also  the  inven- 

tor of  the  microscope,  of  tlie  thermometer,  the  proportional 
compass,  and  of  a  telescope  with  a  magnifying  power  of 
thirty.  This  last  he  presented  to  the  Venetian  senate,  and 
was  handsomely  recompensed  for  it.  By  telescopic  observa- 

tions Galileo  first  discovered  the  mountainous  character  of 
the  moon ;  he  also  detected  the  phases  of  the  planet  Venus, 
the  satellites  of  Jupiter,  the  rings  or  ring  of  Saturn,  the 
rotation  of  the  sun,  and  its  corruptibility  inferred  from  the 
spots  upon  its  disk.  As  is  usual  with  discoverers,  many  of 
his  inventions  were  disputed  by  inferior  geniuses:  among 
them,  the  Milanese  Baldassarre  Capra  asscited  priority  in 
the  contrivance  of  the  proportional  compass,  but  taileil  to 
Srove  his  claim,  and  his  paiuphlet  was  adjudged  libelous, 
iut  great  as  was  Galileo  in  astronomy,  he  was  still  greater 

as  the  founder  of  the  experimental  philosophy,  as  a  physicist, 
and  as  a  mechanician.  He  was  the  first  to  formulate  the 
principle  of  virtual  velocities.  In  1630  was  published  at 
Leyden  his  book  entitled  Discorsi  e  dimoxtraziuni  mate- 

mritiche  intorno  n.  due  numv  xrienze — a  work  that  attracted 
little  notice  at  the  time,  but  which  Lagrange,  in  his  J/eca- 
niqae  Analytiqua.  considers  as  (ialileo's  most  substantial  title 
to  scientific  glory.  In  his  IHscorsn  inte.rno  alle  cose  che 
staniio  in  kii  Vacqua  e  che  iti  quclla  ni  muovuno  he  main- 

tained and  proved  the  principle  illustrated  in  the  so-called 
hydrofsttttic  j)(ir(id(i.r  that  jiressure  in  liquids  is  transmitted 
equally  in  all  directions,  deelariug  that  the  form  of  bodies 

did  not  aft'eet  their  power  of  fiotatioti.  Having  discovered the  isochronisra  of  the  pendulum,  Galileo  cndi^avored  to  use 
it  for  the  purpose  of  measuring  the  pulsations  of  the  ar- 

teries. In  an  essay,  now  lost,  entitled  De  visu  et  colorihun, 
he  established  the  profound  ti'ul.h  of  the  laws  of  conmiutnce 
and  dissonance,  or  of  the  unity  and  variety  of  colors.  He 
also  wrote  a  treatise  on  fortification  ;  he  nuuntained  that 
longitude  might  be  determined  by  the  satellites  of  .lupiter. 
The  sphericity  of  the  earth  had  already  lieen  allirmed  hy  the 
ancients,  and  also  its  motion  as  a  body  sus]ienileil  and  revolv- 

ing in  space.  Eusebius  of  Ca^sarea  had  stated  the  belief  of 
Philotas  that  the  earth  moved  aud  revolved  around  a  central 
fire  in  an  oblique  circle  (for  the  precursors  of  Galileo  see  the 
learned  and  impartial  memorial  presented  in  1873  to  the 
Koyal  Institute  of  Science  and  Letters  in  Lomliardy  by  the 
distinguished  Piedmontese  ast  ronomer.  Prof.  Giovaniii  Schia- 
parelli).  Niccolo  da  Cusa.  Domenico  Maria  Novara,  of  Fer- 
rara,  Celio  Calcagnini.  aud  Copernicus  successively  prepared 
the  way  for  the  convictions  and  the  demonstrations  of  Gali- 

leo concerning  the  revolution  of  the  earth.  He  was,  then,  in 

this  respect,  not  so  much  a  new  discovej-er  as  a  bold,  earnest, 
and  able  expounder  of  a  system  which,  in  spite  of  the  hostil- 

ity of  churchmen — even  the  reformers  Luther  and  Jlelanch- 
thon  wrote  against  the  Copernican  system  as  contrary  to  the 
authority  of  the  Bible— was  destined  to  triumph  through  the 
clearness  of  evidence  made  accessible  after  Galileo's  time  to 
the  people,  whose  good  sense  was  prompt  to  accept  the  con- 
elusions.  His  teachings,  however,  encountered  enemies  and 
opposition  in  his  own  day,  but  the  first  to  excite  persecution 
were  the  men  of  science  themselves,  who  were  unwilling  to 
be  suddenly  convicted  of  ignorance,  to  confess  their  mis- 

takes, and  to  be  sent  back  to  school.  It  was  these  very  men 
who  forced  Galileo  to  fly  from  Pisa  and  seek  the  protection 
of  Salviati  when  he  had  ventured  to  conti-adict,  by  experi- 

ments made  from  the  top  of  the  Leaning  Tower,  the  theorem 
of  Aristotle  which  declared  that  tlie  rchjcity  of  the  motion  of 
falling  bodies  is  in  proportion  to  their  iceif/lii.  Salviati  not 

only  received  him  well,  but  recommended  liim  to  the  A'ene- tian  Sagredo,  who  secured  him  the  ai)i)ointment  of  professor 
in  the  University  of  Padua.  At  Pisa  Galileo  had  received 
but  60  scudi  annually :  at  Padua  he  had  at  first  double  that 
sum,  and  afterward,  in  1610,  1,000  florins,  which  was  a  very 
lai'ge  salary  for  that  period,  there  being  lequired  of  him  only 
thirty  hours  of  instruction  duringthe  year,  or,  to  sjieak  more 
precisely,  sixty  half  hours. 

At  Padua  Galileo  enjoyed  great  liberty,  and  his  real 
trouljles  only  began  some  years  later,  when,  not  satisfied 

with  teaching  science,  he  ventured  to  declare  "  that  in 
Scripture  there  were  propositions  which  were  false  in  the 
literal  sense  of  the  words ;  that  even  in  nuitters  of  solemn 
dogma  the  forms  of  expression  were  .sometimes  inexact, 
out  of  due  regard  to  the  incapacity  of  the  jiopular  compre- 

hension ;  and  that  in  all  natural  questions  philosophical 

argument  should  have  more  weight  than  mere  sci'iptural 
declaration."  This  was  certainly  very  bold.  Cardinal 
Baronius  answered  with  much  moderation,  that  "the  Scrip- 

tures were  given  to  teach  men  how  to  rise  to  heaven,  not 

how  the  heavens  were  made.''  Tlie  court  of  Rome  did  not 
choose  to  show  the  same  forbearance — Galileo  was  de- 

nounced, and  summoned  to  appear  before  the  Sacred  Con- 
gregation of  the  Index  to  receive  an  admonition.  He  obeyed 

the  summons;  the  inquisitors  solemidy  declared  the  Coper- 
nican theory  of  the  revolution  of  the  earth  false  and  con- 

trary to  Holy  Scripture,  and  condemned  in  the  most  absolute 
terras  the  proposition  in  regard  to  the  central  position  of  the 
sun,  with  the  earth  revolving  around  it.  The  report,  though 
untrue,  that  Galileo  had  been  included  by  name  in  this  con- 

demnation soon  spread  through  Tuscany,  and  he  procured 
from  Cardinal  Bellarmin  a  certificate  to  the  contrary.  This 
certificate  declared  that  the  decision  of  the  pope  and  the 
congregation  against  the  Copernican  system  had  simply 
been  communicated  to  Galileo.  Though  now  free  to  leave 

Rome,  the  great  asti-onomer  continued  to  jiress,  in  safe 
quarters,  his  overwhelming  arguments  in  favor  of  the 
rejected  system,  until  recalled  to  Florence  by  the  prudent 

friendship  of  the  grand  duke.      L'rban  VIll.,  wlio,  when 
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only  Cariliiial  Barborini,  had  frrcatly  ailmired  Galileo,  and 
had  deehin'd  hiiiiscll'  of  liis  ()|iiiiioii,  liriii^'  now  |ki|ic',  ac- 
ceptod  tlie  ilcilicatiDM  of  tin.'  iSayyia/i/re,  and  cxliurlcd 
Galileo  to  euine  to  Rome,  whiii-e  he  was  (.'xtrcnu-Iy  well  re- 

ceived in  1624.  At  this  time  he  was  oceuijied  with  the  solar 
spots,  as  also  with  the  tides,  and  he  even  returneil  ajjain  to 

discuss  the  subject  of  the  earth's  motion,  notwitlistaiidin;: 
the  papal  prohibition,  at  the  same  time,  however,  jirayiiig 
the  grand  duke  "to  consider  it  as  mere  poetry  or  as  a  dream  ; 
nevertheless,  as  the  poets  sometimes  set  a  value  upon  their 
fancies,  so  1  likewise  have  a  certain  esteem  for  this  my 

noveltv."' In  ifi;i3  Galileo  published  at  Florence  his  celebrated 
Dialoyn  siiprd  i  due  masxiini  sisfemi  dd  mondo,  to/eimiico 

e  copih'nicaiw  (rcpuljlisheil  1874  at  Leghorn  by  Fi-anceseo 
Vigo).  Urban  VI II.  was  made  to  believe  that  the  ignorant 
Simplicio  was  intemled  for  him,  and  as  there  is  no  wound 
so  (Icep  as  that  of  injured  vanity,  the  pope  now  left  the 
Congregation  of  the  lixlex  to  do  as  they  liked,  on  the  ground 
that  Galileo  had  violated  the  orders  he  had  received.  lie 
was  therefore  summoned  once  more  to  Rome,  and  once  more 
he  obeyed  the  summons.  Touching  this  trial  much  has 
been  written  to  accuse,  and  much  to  defend,  or  at  least  to 
excuse,  the  Roman  court.  It  has  been  asserted  that  Galileo 
did  not  n-tract  until  he  had  been  subjected  to  torture,  and 
that  in  uttering  his  retractation  he  added  in  a  low  tone,  E 

pur  si  muove.  (Still,  it  does  move).  As  to  the  latter  tra- 
dition, it  is  of  little  consequence  whether  the  pi-otest  was 

audible  or  suppressed  by  fear  of  the  stake,  but  the  question 
as  to  whether  this  great  man  was  actually  put  to  the  rack 
can  not  fail  to  be  of  the  greatest  interest.  It  is  quite  cer- 

tain that  at  the  tiuu'  many  persons  believed  Galileo  hail  been 
literally  tortured.  It  is  also  most  certain  that  the  Church 
of  Rouie  has  done  her  utmost  to  keep  secret  the  proceed- 

ings in  the  triid  of  Galileo,  and  the  records  exhibit  certain 
lacunm  that  may  well  have  their  significance.  But  there 
are  besides  the  official  records  other  authorities  from  which 
it  can  be  proved  that  torture,  though  threatened,  was  not 
inflicted.  See  especially  the  testimony  of  the  Tuscan  am- 

bassador, Niccolini.  At  any  rate,  it  is  certain  that  he  was 
exposed  to  cruel  moral  torture,  while  no  menaces  were 
spared  to  make  him  quail  liefore  his  judges.  On  June  23, 
1633,  Galileo,  at  the  age  of  seventy  years,  on  his  knees  and 
clad  only  in  a  shirt  of  sackcloth,  was  forced  to  pronounce, 
in  the  presence  of  his  judges  and  a  large  assembly  of  prel- 

ates, a  most  humiliating  formula  of  abjuration.  (See  Par- 
chappe.  chap.  viii.  On  the  sul>ject  of  the  trial  of  Galileo,  see 
the  dociunents  published  by  .Silvestro  Ghej-ardi  in  the  Ri- 
vis/a  Europea,  1S70,  with  the  arguments  which  accompany 

them ;  also  Prof.  Govt's  interesting  pamphlet.  Turin,  1872.) Galileo  was  at  first  sentenced  to  imprisonment  at  the  good 
pleasure  of  the  papal  government,  but  he  was  afterward  al- 

lowed to  retire  under  surveillance  to  his  villa  of  Arcetri.  on 
the  Florentine  hills,  where  he  continued  his  work  and  his 

observations  until  he  lost  his  sight.  In  this  villa  was  con- 
structed in  1873  the  new  astronomical  observatory.  Tradi- 

tions of  the  blind  Galileo  are  still  preserved  in  that  vicinity. 
Galileo  died  at  the  age  ot  seventy-eight,  on  Jan.  9,  1642 — 
the  year  of  the  birth  of  Isaac  Newton — and  was  buried  in 
the  Church  of  Santa  Croce  at  Florence.  For  fuller  infor- 

mation concerning  Galileo,  see  Nelli,  Vita  de  Galileo ;  Cant  u, 
Illustri  Italiani :  Parchappe,  Galilei ;  Monsignor  Marini, 
Galileo  e  rinquisizione  (Rome,  1850) ;  Philarete  Chasles, 
Gal  Hen  Galilei ;  Liliri,  Ilistnire  de  la  vie  et  des  oeuvres  de 
Galilei;  Favaro,  Galileo  Galilei;  and  the  splendid  collec- 

tion in  4to  of  the  Opere  edite  ed  inedifi  di  Galileo  Galilei, 
publishiid  at  Florence  by  Eugenio  Alberi  at  the  expense  of 
the  grand  dnke.  In  1864,  on  the  occasion  of  a  centennial 
celebration  of  the  birth  of  Galileo  by  the  University  of  Pisa, 
a  discourse  was  published  by  Prof.  Silvestro  Centofanti.  and 
a  comparison  between  Galileo  and  Bacon,  as  founders  of  the 
experimental  philosojjhy,  by  Prof.  Pasquale  Villari. 

AN(iELo  DE  GuBERNATls.    Revised  by  J.  J.  Keane. 

Galingale  [of  same  etymology  as  Galangal.  </.!'.] :  anyone 
of  various  plants,  especially  certain  sedges  of  the  genus  Cij- 
perus,  and  iiu)ri!  particularly  Cyperus  longus.  a  bullions  sedge 
of  Europe.  Its  bulbs  have  been  employed  in  medicine,  but 
are  more  used  by  perfumers,  who  extract  from  them  a 
substance  having  a  fragrance  like  that  of  violets.  Other 

species,  especially  those  found  in  ti'opical  lands,  yield  per- fumes. 

(ia'lioii :  city ;  Crawford  co.,  0.  (for  location  of  county, 
see  map  of  Oliio,  ref.  3-F) ;   on  the  N.  Y..  L.  E.  and  \V. 

Railroad,  and  the  Clev..  Cin.,  Chi.  and  St.  L.  Railway;  58 

miles  .\.  by  K.  of  ('olumbus.  It  has  large  railway-shops, 
foundry,  machine-shops,  several  cigar-factories,  lirick  and 
tile  works,  and  steel-range  works;  10  churches,  several  pub- 

lic and  private  schools,  3  banks,  and  2  daily  and  3  weekly 

newspapers.     Pop.  (1880)  5,635  ;  (18'J0)  6,326.' 
(ialipe'a:  See  Angostura  Bakk. 
<jial'ipot  [Fr.  galipot,  perhaps  of  Germ,  origin  and  con- 

nected with  Germ.  A7e/««  1 :  the  concrete  turpentine  which 
collects  upon  pine-trees  in  the  south  of  France  ;  called  also 
barrus;  it  is  an  article  of  commerce,  and  after  it  is  melted 
arul  strained  enters  into  some  pharmaceutical  comijounds  in 

European  practice.     See  Tubi'Enti.ne. 
HaW,  Franz  Joseph,  M.  D.  :  phrenologist:  b.  in  Tiefen- 

liriinii,  Baden,  Germany,  Mar.  9,  1758;  studied  at  Baden, 
Bruchsal,  Strassburg,  and  Vienna,  where  in  1785  he  took  liis 
uunlical  dcigree.  From  childhood  he  had  noticed  and  ex- 

tensively compared  the  differences  in  the  shaiies  of  men's heads,  believing  that  these  differences  would  afford  the  best 

index  to  the  mental  and  moi-al  characters  of  persons  ex- 
amined. In  1796  he  began  to  lecture  at  Vienna  upon  his 

new  theory,  since  widely  known  as  the  "science  of  phre- 
nology ■'  (see  Phrenology)  ;  but  the  announcement  drew 

upon  him  much  censure,  ridicule,  and  opposition,  and  in 
1805  the  Austrian  Government  interdicted  his  lectures  a-s 

dangerous  to  religion.  But  this  prohibition  simply  served 
to  rouse  the  curiosity  of  the  public,  and  in  Berlin  the  lec- 

tures were  heard  with  great  interest.  In  1807  he  repaired 

to  Paris  \vith  his  apostle  Spurzheim  ;  he  became  a  pra<'ti- 
tioner  of  medicine,  and  in  1819  a  citizen  of  France.  His 

principal  works  are  Philosophisch-Medicinische  Unterxnch- 
uHi/en  (1791);  Jieeliercheii  siir  le  systeme  nerveux  (1808); 

Auatomie  et  P/iysioloffie  du  systeme  iie.r>'eu.r  (iH\0-li> ;  trans- 
lated into  English  by  Winslow  Lewis,  Boston,  1835) ;  and 

Sur  roHyine  des  quaUtes  morales  et  de  facultes  intellectuelles 
(1823-25).     D.  near  Paris.  Aug.  22,  1828. 

(iariagher.  William  Davis  :  journalist ;  b.  in  Philadel- 
phia. Aug.  21,  1808;  the  son  of  an  Irish  jiatriot  and  exile; 

removed  in  1816  to  Cincinnati ;  was  apj^renliced  to  a  printer 
1821  ;  was  for  many  years  a  journalist  of  Cincinnati;  also 
edited  journals  in  Xenia,  0..  and  Louisville.  Ky. ;  was  em- 

ployed in  clerkships  at  Washington,  D.  C,  1850-53.  Author 
of  Erato  (S  vols..  1835-37,  poems),  and  another  original  vol- 

ume (1846).  besides  a  compilation  of  poems  (1841).  and  Jliami 
Woods,  A  Golden  Weddiny,  and  Other  Poems  (1881).  He 

also  prepared  a  Social  and  Statistical  View  of  t/te  Missis- 
sippi Valley,  and  accomplished  much  in  developing  a  taste 

for  literature  in  the  West.  In  1853  he  became  a  farmer  near 

Louisville,  Ky.,  and  was  later  employed  in  the  Treasury  De- 
partment at  Washington.  He  has  written  much  upon  agri- 

cultural subjects. 

Gallait.  ga'alla',  Louis:  historical  painter;  b.  in  Tour- 
nay,  Belgium.  Mar.  10,  1810.  Pupil  of  Ghent  and  Ant- 
wer]3  Academies ;  second-class  medals,  Paris  Salon,  1835 
and  1848;  Legion  of  Honor  1841  :  Order  of  Leopold  1841  ; 
member  of  Brussels.  Paris,  Antwerp.  Berlin,  and  Munich 

Academies.  Works  in  the  museums  at  Ghent.  Liege,  ̂ 'er- sailles,  and  Brussels.    D.  in  Brussels,  Nov.  20,  1887. W.  A.  C. 

Gal'la  Ox  :  a  breed  of  domestic  cattle  found  in  Abys- 
sinia. Like  most  of  the  cattle  of  India,  it  has  a  hump 

upon  the  shoulders,  but  it  is  chiefly  remarkable  for  its  mon- 
strous horns,  which,  considering  the  small  dimensions  of 

the  animal,  far  exceed  in  relative  size  the  horns  of  any 
other  breed.  This  breed  is  apparently  in  every  way  in- 

terior to  the  ordinary  cattle  of  Europe  and  the  L'.  S. 
Gal'las :  a  powerful  native  race  of  Eastern  Africa,  who 

for  years  gradually  encroached  upon  the  Abyssinians  proper 
until  they  overcame  them  in  1889.  They  seem  to  have 
originated  far  to  the  S.  of  Abyssinia.  They  are  divided 
into  many  tribes,  are  partly  Mohammedan,  \vhile  the  ma- 

jority are  pagans.  They  are  remarkalde  lor  their  bravery 
and  savage  character.  They  are  dark  brown,  and  have 
frizzled  hair. 

Gal'Iatiii  :  city  ;  capital  of  Daviess  co..  Mo.  (for  location 
of  county,  see  map  of  Missouri,  ref.  2-E) ;  on  (iraud  river, 
and  the  f'hi..  Rock  Is.  and  P.  and  the  Wabash  Railways;  76 
miles  N.  E.  of  Kan.?as  City  and  55  miles  E.  of  St.  Joseph.  It 
is  in  agricultural  region,  and  has  seven  churches,  a  Y.  M.  C.  A. 
building,  a  fine  graded  public  school,  and  two  weekly  news- 
jiaiiers.  Pop.  (i880)  1,141;  (1890)  1.489;  (1893)  estimated, 
2.1101).  Editor  of  "  Democrat." 
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Gallatin  :  town  ;  cupilal  of  Sumner  CO.,  Tonn.  (for  loca- 
tion of  foiiiity,  sue  map  of  Tennessee,  ref.  5-F) ;  on  the 

Ijoiiisville  iin<l  Nasliville  and  the  Chcsai)eaUe  and  Naslivillc 
Uailriiads;  3  miles  from  the  Cumberland  river;  2(i  miles 
N.  K.  of  Nasliville.  It  is  a  center  of  agrieull  ural,  stock-rais- 

inj;,  and  lundierinsr  interests,  and  has  nianul'actories  of  cot- 
ton and  woolen  f:Coods,  Hour,  carriajjes  and  wagons,  agri- 

cultural implements,  worked  wood,  and  foundry  products. 

There  are  several  ehurehes,  public  and  pi'ivate  schools,  2 
l)anks,  and  3  weekly  newspapers.  Pop.  (1880)  1,938  ;  (1890) 
2,078. 

Clallatiii,  Albert,  LL.  D.  :  statesman :  b.  in  Geneva,  Switz- 
erland, Jan.  2!),  17(il  ;  the  son  of  Jean  de  Gallatin  by  Sophia 

Albertina  Rolaz  du  liosey,  liis  wife.  Left  an  orphan  in  his 
infancy,  he  was  educated  under  the  care  of  a  distinguished 
lady,  a  friend  and  relation  of  his  mother.  He  graduated  in 
1779  at  the  University  of  Geneva,  and  being  deejily  imbued 
with  tlie  bold  and  liberal  spirit  of  the  times  ho  declined 
offers  of  honorable  and  advantageous  employment  under 
one  of  the  sovereigns  of  Germany,  and  in  opposition  to  the 
wishes  of  his  family  emigrated  to  North  America.  He 
landed  at  Boston  July  H,  1780,  and  soon  after  his  arrival 
proceeded  to  iMaine,  where  he  serveil  as  a  volunteer  under 

C'ol.  Allen ;  made  advances  to  the  Government  for  the  sup- 
port of  the  American  troo])s,  and  in  Nov.,  1780,  was  placed 

in  command  of  a  small  fort  at  Passamaquoddy,  defended 
by  a  body  of  militia,  volunteers,  and  Indians.  In  1783  he 
became  Professor  of  the  French  Language  at  Harvard  Col- 

lege, and  the  following  year,  having  received  his  patrimony 
from  Europe,  he  purchased  large  tracts  of  land  in  Western 
Virginia,  with  a  view  of  forming  an  extensive  settlement. 
He  was,  however,  prevented  by  the  Indians,  and  in  1786  piir- 
chased  a  farm  on  the  bardis  of  the  Monongahela,  in  Fay- 

ette CO.,  Pa.  In  1789  elected  a  member  of  the  convention  to 
amend  the  constitution  of  Pennsylvania,  he  united  himself 
with  the  Republican  party ;  in  1790  was  elected  to  the 
House  of  Representatives  of  Pennsylvania,  and  continued 
to  be  re-elected  till  he  took  his  seat  in  Congress :  in  1793 
was  elected  a  Senator  of  the  U.  S..  but  his  eligibility  was 
contested  on  the  ground  of  his  not  having  been  a  suiUcient 
length  of  time  a  citizen,  and  ho  lost  his  seat  by  a  strict 
)iart;y  vote.  On  this  occasion  the  doors  of  the  Senate  were, 
for  the  first  time,  thrown  open  to  the  public.  In  1794  he 
returned  to  Fayette  County,  and  in  October  was  again  elected, 
by  the  concurring  votes  of  all  parties,  to  the  Legislature.  On 
tlie  same  day  he  was  elected  member  of  Congress  for  the  ad- 

jacent district  of  Washington  and  Allegheny  Counties,  in 
which  he  did  not  reside.  In  Dec,  179.5,  he  took  his  seat  in 
Congress,  and  continued  there  during  three  terms,  and  had 
been  re-elected  for  a  fourth  term  when,  on  the  accession  of 
Mr.  Jefferson  to  the  presidency  in  1801,  he  was  appointed 
Secretary  of  the  Treasury.  WJiilo  in  Congi-ess  he  paid  par- 

ticular attention  to  tlie  financial  concerns  of  the  coimtry.  It 
was  on  his  motion  that  the  committee  of  wa3rs  and  means 
was  first  organized  ;  and  he  explained  Ids  views  in  A  Skefeli 
of  Finances,  published  in  1796,  and  in  Views  of  Piihlic  Debf, 
etc.,  published  in  1800. 

In  1809  Jlr.  Madison  offered  him  the  State  Deiiartment. 
but  he  declined  it,  and  remained  at  the  head  of  the  Treasury 
Department  until  1813,  a  period  of  twelve  years.  While  at 
the  head  of  the  Treasury  he  exercised  a  great  influence 
with  tlie  other  departments  and  in  the  general  administra- 

tion of  the  Government,  especially  in  regard  to  its  avowed 
jiolicy  of  retrenchment  and  financial  reform.  On  the  offer 
of  the  Russian  mediation  in  1813,  Mr.  Gallatin  proceeded 
to  St.  Petersburg  as  envoy  extraordinary  of  the  U.  S.,  with- 

out, however,  resigning  the  office  of  Secretary  of  the  Treas- 
ury, it  being  his  intention  to  resume  the  duties  of  that 

arduous  and  difficult  office  if  he  was  not  successful  in  nego- 
tiating an  honorable  ]ieace.  Previous  to  his  departurehe 

drew  up  a  nuinlier  of  bills  that  were  necessary  to  carrying 
into  effect  the  system  of  taxation  that  he  had  recommended 
to  Congress  in  his  annual  report  and  in  a  letter  addressed 
by  him  in  re|ily  to  one  from  the  committee  of  ways  and 
means  ;  these  bills  were  reported  by  the  committee  on  Jan. 
26,  1813,  and  were  finally  passed  by  Congress  at  their  sjie- 
cial  session  held  on  May  24,  1813,  in  the  form  in  which  they 
had  been  recommended  by  Mr.  Gallatin  ami  reported  by  the 
committee.  Great  Britaiii  refused  the  mediation  of  Russia, 
and  agreed  to  treat  directly  with  the  U.  S.,  wiiereupon  Mr. 
Gallatin,  having  arranged  with  Lord  Castlereagh  that  nego- 

tiations should  be  carried  on  at  Ghent,  proceeded  there  in 
1814,  and  in  conjunction  with  his  distinguished  associates 
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negotiated  and  signed  the  treaty  of  peace.  In  181.J  he 
went  to  London,  where,  with  Messrs.  Adams  ancl  Clay,  he 
negotiated  and  signed  a  commercial  convention  between 
the  two  eomd-ries.  In  1816  Mr.  Madison  was  desirous  that 
he  should  resume  the  place  of  Secretary  of  the  Treasury, 

lint  he  decliiK'd.  and  went  to  h^rance  as  minister  of  the  U.  S., 
where  lie  remained  until  1823.  lie  was  twice  sent  on  ex- 

traordinary missions — in  18 17  to  the  Netherlands,  and  in  1818 
to  England.  He  would  not  accept  of  a  seat  in  the  cabinet 
at  Washington  on  his  return  in  1823.  In  1824,  wlien  nomi- 

nated for  Vice-President  of  the  U.  S.  by  the  Republican 
members  of  Congress,  he  declined  the  nomination.  In  1820 

he  was  ajipointed  envoy  extraordinary  to  England,  retui-ned 
to  the  IJ.  S.  in  Dec,  1827,  and  resided  in  the  city  of  New- 
York.  In  1830  he  was  chosen  ])resideiit  of  tli(!  council  of 
the  University  of  the  City  of  New  York.  An  early  disciple 
of  the  school  of  Adam  Smith,  he  was  always  strongly  in  favor 
of  free  trade,  and  assisted  at  the  free-trade  convention  held 
at  Philadelphia  in  1831.  The  same  year  (1831)  he  became 
president  of  the  National  Bank,  which  position  he  resigned 
in  1839,  when  he  was  succeeded  by  his  eldest  son,  James 
Gallatin.  lie  had  been  for  several  years,  and  was  at  the 
time  of  his  death,  president  of  the  New  York  Historical  So- 

ciety, and  also  president  of  the  American  >'Jhnological  So- 
ciety, organized  under  his  auspices,  D.  at  Astoria.  L.  I.,  Aug. 

12, 1849.  See  Henry  Adams,  Life  of  Albert  Gallatin  (Phila- 
delphia, 1879) ;  also  The  Writings  of  Albert  Gallatin  (3  vols., 

Philadelphia,  1879).  Revised  by  C.  K.  Adams. 

(iallatin.  Mount:  a  mountain  some  10,000  feet  high;, 
near  the  nortliwest  corner  of  Wyoming, and  in  the  National 
Park.  Near  its  base  rise  the  Gallatin  river  and  the  east  fork 
of  the  Madison. 

Gallatin  River :  one  of  the  head-streams  of  the  Missouri ; 
rises  in  Montana,  near  tlie  National  Park.  Its  general  course 
is  northward  through  one  of  the  most  beautiful,  healthful, 
and  fertile  parts  of  Montana,     Length,  125  miles. 

Gallaiulet',  Edward  Miner,  Ph.D.,  LL, D. :  educator; 
b.  in  Hartford,  Conn..  Feb.  .5,  1837;  a  son  of  Dr.  Thomas 
II.  Gallaudet.  He  was  graduated  at  Trinity  College;  in- 

structor in  the  Deaf  and  Dumb  Institution,  Hartford,  1855- 
57:  in  1857  removed  to  Washington,  I).  C,  to  aid  in  or- 

ganizing the  Columbia  Institution  for  the  Deaf  and  Dumb. 
In  1864  he  took  the  preliminary  measures  for  founding  the 
National  Deaf-mute  College  at  Washington,  the  only  col- 
lego  for  the  deaf  and  dumb  in  the  world  (1893),  of  which  he 
liecame  president,  acting  also  as  Professor  of  jMoral  and  Po- 

litical Science.  In  1886.  at  the  request  of  the  British  Gov- 
ernment, he  visited  England,  and  gave  information  to  the 

royal  commission  on  tlie  education  of  the  blind,  deaf,  and 
dumb  regarding  the  system  pursued  in  the  LT.  S.  In  1868 
he  iiublished  a  report  of  his  observations  in  the  deaf-mute 
schools  of  Europe.  Pie  is  also  author  of  other  reports  on 
deaf-mute  education  ;  of  Popular  Jlannal  of  International 
Law  (4th  ed.  New  York,  1879) ;  and  of  a  memoir  of  his father  (1888). 

Gallaudet.  Thoma.s,  D. D. :  educator  and  philanthropist: 
b.  in  Hartford,  Conn.,  June  3,  1822;  son  of  Dr.  Thomas 
H.  Gallaudet.  He  was  educated  at  Trinity  College,  Hart- 

ford, and  graduated  in  1842 :  was  a  professor  in  the  New 
York  Institution  for  Deaf  Jlutes  1843-58 ;  took  orders  in  the 
Protestant  Episcopal  Church  1850;  became  rector  of  St. 

Ann's  church.  New  York  city,  1852.  and  instituted  in  it  reg- ular services  for  deaf  mutes  and  their  friends;  was  made 
rector  emeritus  in  1892;  became  general  manager  of  the 
Church  IVIission  to  Deaf  Mutes  Oct.,  1872;  pastor  of  the  sis- 

terhood of  the  Good  Shepherd  at  St.  Barnabas  House  Apr., 
1869;  was  chaplain  of  the  Midnight  Mission  1871-74;  has 
done  much  to  promote  the  instruction  of  deaf  mutes  else- 

where, and  has  written  largely  upon  the  subject.  In  1885 
he  founded  the  Gallaudet  Home  for  Deaf  flutes  on  a  farm 
near  Poughkcepsie,  N.  Y. 

Gallaudet,  Thomas  Hopkins,  LL.  D. :  educator  and  phil- 
anthropist; b.  in  Philadelpliia.  Dec.  10,  1787;  of  Huguenot 

descent ;  graduated  at  Yale  in  1805 ;  was  tutor  there  1808- 
10;  studied  1811-14  at  Andover  Theological  Seminary; 
studied  law  also;  visited  Europe  1814-15  in  the  interest  of 
the  Hartford  Institution  for  Deaf  Mutes,  which  he  started, 
and  to  the  superintendency  of  which  he  had  been  appointed ; 
returned  in  1816,  acconijianied  by  Laurent  Clerc :  was  in 
charge  of  the  asylum  1817-30,  and  afterward  remained  a 
director ;  was  chaplain  of  the  Retreat  for  the  Insane  at  Hart- 

ford 1838-51 ;  author  of  Si.vteen  Discourses  (London,  1818) ; 
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Bihle  Bloriesfor  the  Ytiuny  (18:58) :  The  ClilhVn  Huoh  of  the 

Snul;  youth's  B<iolc  of  Xotaral  Theolo(/i/  (1H52);  Mcl|ii!d 
iiri'iiare  ii  small  KiiffHsh  diclioimry  :  wnjte  valmiliU' urlii'lc.s 
for  A/tiuilii  of  the  Deiif  (mil  Diiniti.  etc.  Sec  his  I-ife.  !)>' 
II.  Hiiinphrey  {1858).  and  that  by  his  son,  Kdward  M.  (ial- 
laudet  (1888);  II.  Haniard,  Tnlm/e  to  Gnllaiidel:  Dr. 

Spra^uPj  Avnals  of  tlic  American  Pulpit.  D.  in  Hartford, 

Conn.,  S(>|it.  !l.  18.")'!. (Jail  Bladder  UjoU  <  M.  Kris.  U'Me  <  0.  Eng.  geiilla:0. 
II.  Germ,  (/nllu  >  Mod.  Germ,  (ralle  <  Indo-Eiir.  e/hol-,  (jhel- 

>  Or.  xox'^,  K»ll,  l>ilf  :  Lat.  fel,  gall]:  a  pear-shaped  mem- branous sao,  the  reservoir  for  tlie  bile,  situated  in  a  fossa  on 
the  inferior  surface  of  the  right  lobe  of  the  liver.  It  is 
about  4  inches  long,  and  1  in  width  at  its  broadest  part, 
and  in  its  natural  nndistended  condition  holds  about  an 

ounce.  The  gall  bladder  consists  of  tlu'eo  coats—an  ex- 
ternal, derived  from  the  serous  membrane  which  lines  the 

abdominal  cavity ;  a  middle  coat,  composed  of  muscular  and 
fibrous  tissue ;  and  an  internal  mucous  coat.  A  thick  viscid 

mucus  is  secreted  by  the  last-mentioned  coat  which  .some- 
times plugs  up  the  common  bile-duet,  thus  giving  rise  to 

jaundice.  The  gall  bhuhhjr  receives  the  bile  secreted  by 
the  liver  through  the  hepatic  and  cystic  duets.  It  dis- 

charges its  contents  through  the  common  bile-duct  into  the 
upper  portion  of  the  small  intestine.  Besides  being  greatly 
distended  with  bile  in  consequence  of  obstructed  ductus 
communis,  the  cavity  of  the  gall  bladder  may  be  almost  en- 

tirely obliterated  in  consequence  of  obstructicm  in  the  cystic 
ducts.  It  also  frequently  contains  biliary  calculi.  Many 
plant-eating  mammals  and  some  birds  are  without  a  gall 
bladder;  aiid  there  are  a  few  mammals  which  have  two. 
It  is  absent  in  tlie  deer,  camel,  elephant,  and  horse,  but  pres- 

ent in  the  ox,  slu'cp,  and  hog. 

Galle.  or  Poiiite  de  (ialle.  pointde-gaal' :  to%vn  of  Cey- lon:  ou  the  southern  coast  of  the  island:  is  fortifiecl,  well 
built,  and  has  a  good  harbor  (see  raa|)  of  Southern  India,  ref. 
8-F).  Its  trade,  however,  is  insiguificaut,  notwithstanding 
the  fertility  of  the  surrounding  districts  and  the  commercial 
advantages  of  its  position.     Pop.  (1891)  33,505. 

Galle,  gaal'le,  .Johann  Gottfried,  Ph.D.:  astronomer; 
b.  in  Pafisthaus,  Germanj^  June  <J,  1812:  studied  at  Witten- 

berg and  Berlin,  and  became  astronomical  assistant  in  the 
Berlin  Observatorv,  under  Encke  :  discovered  three  comets 
1839-40.  In  18461  following  directions  sent  him  by  Lever- 
rier.  he  found  the  planet  Neptune,  the  discovery  occurring 
on  the  evening  of  the  very  day  on  which  the  directions  were 

received.  In"l851  he  became  Professor  of  Astronomy  at 
Breslau :  twice  received  the  Lalaude  prize ;  author  of  nu- 

merous papers  and  some  treatises  on  climatology  and  as- 
tronomy. 

Gal'leass  [from  Fr.  galeace,  gaUeasse,  from  Ital.  gale- 
azza,  large  galley,  augment,  of  galea,  galley] :  a  sort  of 
three-masted  galley  formerly  built  in  Spain  and  Italy. 
There  were  enormous  towering  structures  at  either  end. 
As  many  as  300  galley-slaves  were  employed  in  rowing  one 

of  these  vessels.  "  They  were  much  lai-ger  than  the  galleys, and  (unlike  them)  had  guns  in  broadside. 

Gallen^a,  Antonio  Carlo  Napoleoxe  :  historian  and 
publicist ;  b.  at  Parma,  Italy,  Nov.  4,  1810 ;  educated  at  the 
university  in  that  city ;  became  involved  in  the  political 
agitation  of  1831,  and  was  oljliged  to  leave  Italy.  A  mem- 

ber of  the  organization  of  Young  Italy,  he  is  said  to  have 
been  chosen  to  assassinate  Charles  Albert  of  Sardinia,  but 
though  prompted  by  political  fanaticism  to  undertake  the 
mission  his  courage  failed  when  the  time  for  action  came. 
The  years  from  1831  to  1838  he  spent  chiefly  in  travel,  vis- 

iting France,  Corsica,  Malta,  Tangiers,  Gibraltar,  and  the 
U.  S.  In  1830  he  took  up  his  residence  in  England,  where 
in  1845  he  was  apjiointed  to  the  chair  of  Italian  Literature 
in  University  College.  London.  He  returned  to  Italy  to 
take  part  in  the  revcjlution  of  1848,  but  on  the  failure  of 
that  movement  resumed  his  work  in  London.  In  1854  he 
again  tried  his  fortune  in  Italy,  and  was  a  member  of  the 
Piedmontese  and  Italian  parliament  1854-04.  In  1874  he 
accompanied  Victor  Emmanuel  to  Berlin  and  to  Vienna. 
Later  he  resided  at  Llandogo,  in  Wales.  D.  there  Dee.  IT, 
1895.  Among  his  writings  are  Oltremoiife  ed  Oltremare 
(1844):  The  n/ricl,i/oum  Papers  (1845);  Italy.  Past  and 

Present  (1841-4!)):  'itah/  in  1S4S  (1849);  Fra  Dolcino  and his  Times  (1853):  Castellamonte,  an  Autobior/raphi/  (1854); 
all  published  under  the  pseudonym  of  L.  Mariotli.  More 
recent  works  are  Two  Years  of  tlie  Eastern  Question  (1877); 
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The  Pope  and  the  King  (1879);  A  Summer  Tour  in  Russia 
(1883);  Italy,  Present  and  Future  (1887). 

(iai'leoii  [Fr.  gallon.  Span,  galeon.  from  Ital.  yaleone, 
augnienl.  of  galea,  galley] :  a  name  gi%'en  to  a  cla.ss  of  large 
shijjs  formerly  built  in  Spain.  Some  galleons  were  used  in 
war,  and  had  sometimes  four  gun-decks.  Others  were  em- 

ployed as  treasure-ships  in  bringing  the  precious  ractals 
from  America  to  Spain.  They  were  large,  clumsy  struc- 

tures, and  were  the  easy  prey  of  pirates  and  hostile  navies. 
Their  bulwarks  were  3  or  4  feet  thick. 

Gallery  [Ff-  galerie :  Ital.  galleria,  prob.  of  like  origin 
with  \Xn\! galea,  Fr.  galee,  etc.,  in  the  original  signification 
of  wooden  structure  or  framework]:  originally  a  room  long 

in  proportion  to  its  width.  As  such  rooms,  which  were  fre- 
quent in  large  English  country-houses,  were  used  for  the 

fandly  portraits,  often  numerous  and  important,  and  for 
other  works  of  art,  the  term  gallery  has  come  to  be  used  for 
rooms  of  whatever  shape  meant  for  the  exhibition  of  paint- 

ings, sculptures,  etc.  The  term  is  also  used  for  long  and 
narrow  uninclosed  or  half-inclosed  parts  of  Ijuildings,  ami 
especially  for  a  partial  upper  floor  in  a  church  or  a  theater, 
built  in  [irojection  like  a  balcony  from  the  inner  face  of  the 

wall  of  the  room,  and  supported"  by  brackets  or  pillars. liuSSELL  StUEGIS. 

Galley  [JI.  Eng.  galeye,  from  0.  Fr.  galee,  galie  >  Fr. 
galee.  from  Ital.  galea,  prob.  from  Gr.  (Spartan)  Ka\oi<.  wood, 
ship]:  a  long,  narrow  ship,  propelled  partly  by  sails,  but 
chiefly  by  oars,  and  used  both  in  war  and  in  commerce. 
Such  ships  were  built  by  the  Pha'iiicians.  Carthaginians, 

Greek.s.  and  Homans.  and'  were  of  considerable  size.  They contimied  to  be  used  by  the  peoples  living  on  tlie  shores  of 
the  Jlcditerranean  until  late  in  the  seventeenth  century, 
indeed,  small  boats  of  similar  model  are  still  to  be  found. 
The  oars  of  the  old-time  galleys  were  in  one  or  more  banks 

or  tiers,  and  often  were  worked"  by  convicts  or  by  slaves,  who were  sometimes  chained  to  them.  Tlie  swift  piratical  galleys 
of  Barbary  were  rowed  by  Christian  slaves.  Several  kinds  of 
open  boats  are  called  galleys. 

Galley,  in  printing,  is  the  tray  of  metal  or  wood  in  which 
the  compositor  deposits  the  types  from  the  composing-stick as  often  as  the  latter  is  filled. 

(iall-fly :  See  Entomology  and  Gall  Insects. 

Gall-gnat :  See  Gall  Insects. 
Gain  (in  Gr.  oi  ra\Aoi) :  the  name  liorne  at  Pessinus  in 

Phrygia  (Asia  Minor)  by  the  self-mutilated  priests  of  the 
great  Asiatic  goddess  who  was  known  in  Phrygia  as  Cybele- 
Agdistis.  though  she  was  worshiped  in  different  countries 
under  different  names.  Her  religion  was  an  impure  worship 
of  the  procreative  powers  of  nature:  her  priestesses  devoted 
themselves  to  wickedness  in  the  name  of  religion.  The  prem- 

ature death  of  Atys,  who  had  emasculated  hiin.self  to  avoid 
marrying  Agdistis,  was  celebrated  with  a  zeal  that  bordered 
on  m'adiicss.'aiid  men  often  died  of  the  cruel  scourgings  and 
mutilations  inflicted  by  their  own  hands,  or  if  they  survived 
them  it  was  to  swell  as  eunuchs  the  number  of  the  priests 
of  the  goddess.  But  when  they  had  once  become  priests 
their  lot  was  an  enviable  one,  for  they  ranked  as  royal  per- 

sonages, and  in  Comana  the  Golden  the  chief  priest  of  the 
great  goddess  was  at  the  same  time  King  of  Capjiadocia.^  See 
Maury,  Ilistoire  des  religions  de  la  Grece  antique,  iii.,  p. 

79  ff.";  Duucker,  Geschichte  des  Alterthums.  i.,  p.  338  fl-'. ; 
Slayer,  Geschichte  des  Alterthums.  i.,  p.  253  ff. ;  Guigniant, 
Peiigions  de  I'antiquiti.  vol.  ii. ;  Perrot  and  Chijjiez.  History 
of  Art  in  Phrygia,  p.  23  ff. :  The  Nation,  Apr.  27.  1893,  p. 
316.  J.  R.  S.  Sterkett. 

Gal'lia,  commonly  Anglicized  as  Gaul :  the  name  given 
bv  the  Romans  to  the  regions  inhabited  by  Celts  in  Italy 
aiid  what  is  now  France.  When  the  Greeks  first  became  ac- 

quainted with  Southwestern  Europe  they  called  it  Celtice 
and  the  inhabitants  Celts.  Afterward  arose  the  designa- 

tions Galatia-Galati  and  Gallia-Galli.  and  the  latter— the 

shortest  one.  nearly  svnonymous  with  Celtice-Celts — was 
adopted  bv  the  Romans.  Celtic  Italy  was  called  Cisalpine 

Gaul,  and  "that  part  N.  of  the  Po  was  called  Transpadane Gaul :  while  what  is  now  France  was  Transalpine  Gaul, 

Gallia  Ulterior:  also  Gallia  Comata,  or  '-long-haired  Gaul."' from  the  length  of  the  hair  worn  by  the  inhabitants.  Gallia 

Braccata,  "  breeched  Gaul "  (from  the  use  of  breeches  as 
clothing),  was  also  called  Gallia  Narbonensis,  and  was  a 
strip  along  the  Mediterranean  coast  of  France. 

Cisalpine  Gai'L.  in  a  general  way,  may  be  defined  as  that 
part  of  Gaul  which  was  between  the  summits  of  the  Alps 
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on  llic  N.  and  the  Truliia  and  the  Uuljii-oii  on  the  S. 

Traces  oX  a  C'cllic  l!iii{,'uaKe  exist  in  llie  names  of  places  still 
fartlier  S.,  and  Cells  must  early  liave  had  a  strong  foot- 

hold in  Italy;  and  the  native  Celtic  populatiuii  was  often 
re-enforced  by  immigrant  tribes  from  Transaljiine  Gaul,  but 
the  population  certainly  contained  a  larger  Italian  or  non- 

Celtic  element  as  far  back  as  history  gnes.  'J"he  Roman 
power  gradually  trenched  upon  Cisalpine  Gaul,  and  it  final- 

ly received  a  special  form  of  government  under  the  Eo- 
mans. 
Tbansalpine  Gaul,  the  Gallia  of  Ca!sar.  was  divided  in 

his  time  into  Aquitania,  which  lay  S,  W.  of  the  Garonne, 
whose  people  were  proliably  of  Basque  race;  Gallia  proper, 
or  the  regioti  of  the  Celta-  or  Galli,  extending  from  the  Ga- 

ronne to  the  Sadne  and  Jlarne;  and  Gallia  Belgiea,  bound- 
ed E.  by  the  Rhine.  liul  there  w'ere  certainly  Germanic 

tribes  on  the  left  of  the  Khine,  as  well  as  many  Celts  in  the 
heart  of  Germany  at  that  time.  It  has  been  conceived  that 
the  BelgiE  were  Gauls  (Celts)  of  the  Cymric  branch,  but  the 
point  has  never  been  estal>lished ;  and  it  is  certain  that  a 
large  Germanic  element  existed  tliei'c,  Julius  Ca-sar  and  his 
successors  adopted,  with  a  large  degree  of  success,  the  [jolicy 
of  Romanizing  Gaul,  and  in  later  times,  chiefly  under  Frank- 
ish  influence,  it  became  to  some  extent  Germanized,  and 
most  of  its  distinctively  Celtic  traits  disa].ipeared.  See 
Celts,  Revised  by  C.  K.  Adams. 

Gallic  Acid  (C,HjOb  =  HjCtIIsOs):  an  acid  discovered 
by  Sclieele,  existing  in  most  astringent  parts  of  plants,  asso- 

ciated with  tannic  acid,  as  gall-nuts,  sumach,  divi-divi, 
green  and  black  tea,  sandal-wood,  walnuts,  etc.  It  may  be 
extracted  from  infusions  containing  at  tlie  same  time  tannic 
acid  by  first  precipitating  that  acid  by  gelatin,  evaporating 
the  filtrate  to  dryness,  extracting  with  alcohol,  and  dissolv- 

ing the  gallic  acid  from  the  residue,  obtained  on  evaporat- 
ing the  alcohol  in  boiling  water,  which  on  cooling  deposits 

crystals  of  gallic  acid.  It  is  ])urified  by  recrystallization  and 
treatment  with  animal  cliarcoal.  Gallic  acid  is  usually  ob- 

tained by  the  fermentation  of  gall-nuts.  The  powdered 
gall-nuts  are  exposed  to  the  air  for  a  month  or  six  weeks  in 
a  moist,  state,  at  a  temperature  of  20'  to  25°  C.  (68°  to  77° 
P.).  The  ferment  appears  to  be  the  Penicilliiim  glaucum 
and  tlie  Aapcryillux  Niger.  The  mass  becomes  covered  with 
these  jilants  (mmild).  and  the  surface  is  fre(|uently  cleansed 
by  removing  this  mould.  When  the  fermentation  is  com- 

pleted, the  moist  mass  is  pressed,  and  tlie  residue  is  boiled 
with  water  to  extract  the  gallic  acid,  which  deposits  in  crys- 

tals as  the  solution  cools.  By  redis.solving  in  eight  parts  of 
boiling  water,  and  treating  the  solution  with  animal  char- 

coal, the  coloring-matters  are  removed.  By  this  fermenta- 
tion the  tannic  acid  of  the  nut-galls,  which  is  a  glucoside 

(see  Glucosides),  assimilates  the  elements  of  water  and 
yields  gallic  acid  ami  glucose.  By  the  action  of  acids  or 
alkalies  the  tannic  acid  is  decomposed  in  the  same  manner. 
Tannic  acid  is  rapidly  converted  into  gallic  acid  by  boiling 
in  dilute  sulphuric  acid.  The  gallic  acid  crystallizes  in 
long  silky  needles  or  in  triclinic  prisms,  which  are  ino- 

dorous and  have  an  astringent  taste.  They  dissolve  in  100 
parts  of  cold  and  in  three  parts  of  boiling  water.  The 
solution  reddens  litmus.  They  are  very  soluble  in  alco- 

hol, less  so  in  ether,  and  soluble  in  glycerin  to  the  ex- 
tent of  40  grains  in  a  fluid  ounce.  Heated  to  210°  C.  (410° 

F.),  gallic  acid  is  converted  into  pyrogallic  acid  and  car- 
bon dioxide : 

Gallic  acid.       PvrqgaUic  acid. 
CH.O.  =  C,H,Os  -I-  CO,. 

If  exposed  to  the  air.  the  aqueous  solution  of  gallic  acid, 
especially  if  alkalies  are  present,  disengages  carbon  dioxide 
and  deposits  a  black  substance.  Boiled  with  potassa,  it  is 
changed  to  black  tanno-raelanic  acid.  Wanned  witli  con- 

centrated suljihuric  acid,  it  is  changed  to  rufigallic  acid. 
Gallic  acid  reduces  gold  and  silver  salts  to  the  metallic 
state.  It  does  not  precipitate  gelatin,  which  distinguishes 
it  from  tannic  acid.  With  ferric  salts  (sesqui-salts)  it  pro- 

duces a  deep  bluish-black  color.  GaUic  acid  is  employed  in 
|ihotography,  but  is  not  as  useful  as  pyrogallic  acid  as  a 
developer.  It  is  the  agent  most  frequently  employed  to  re- 

duce silver  in  hair-dyes.  The  most  effective  dyes  consist  of 
two  fluids,  to  be  applied  successively — first,  an  ammoniacal 
solution  of  nitnate  of  silver:  second,  an  alcoholic  solution 
of  gallic  acid.  In  medicine,  gallic  acid  is  used  as  an  astrin- 

gent, es|.iecially  for  internal  use,  as  tannic  acid,  though  more 

powerful,  is  rendered  insoluble  by  gelatin.  It  is  "used  to check  haemorrhages  from  the  chest  and  uterus;  is  used  in 
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pyrosis  and  for  niglit-swcats  of  jihthisis.     For  external it  is  inferior  to  tannic  acid.  C.  F.  Cma.mu.e 
use 

Revised  by  Iha  Kemsicn. 

Galliciin  Church:  the  Christian  Cliurch  in  France  wlii<-li 
claimed  to  be  a  clistinctively  national  church,  and  cipcnly 
asserted  its  independence  of  the  Ronian  hierarchy  and  its 
right  to  administer  its  own  government  within  certain  lim- 

its. Within  the  church,  llinkniar.  of  lieinis.  was  the  first 
promiiH^nt  defender  of  this  indepemlence,  which  fcjur  cen- 

turies later  was  declared  in  the  J'ragmatic  Sanction  of 
Louis  I.\.  The  principles  upon  which  it  acted  are  known 
as  GalUcanism.  They  were  thus  set  forth  in  1682  in  the 
Declaration  of  the  Clergy  of  France  Concerning  the  Eccle- 

siastical Power:  "1.  St.  I'eter  and  his  successors,  vicars  of 
Christ,  and  likewise  the  Churcli  itself,  have  received  from 
God  power  in  things  sjiiritual  and  pertaining  to  salvation, 
but  not  in  things  temporal  and  civil.  .  .  .  Consequently 
kings  and  princes  are  not  by  the  law  of  God  subject  to  any 
ecclesiastical  power,  noi'  to  the  keys  of  the  Church,  with  re- 

spect to  their  temjioral  government.  Their  subjects  can 
not  be  released  from  the  duty  of  obeying  them,  unabsolved 
from  the  oath  of  allegiance.  .  .  .  2.  .  .  .  The  decrees  of  the 
Ecumenical  Council  of  Constance  .  .  .  remain  in  full  force 
and  perpetual  obligation.  ...  3.  Hence  the  exercise  of  the 
apiostolic  authority  must  be  regulated  by  the  canons  en- 

acted by  the  Spirit  of  Go<l  and  consecrated  by  the  reverence 
of  the  whole  world.  The  ancient  rules,  customs,  and  institu- 

tions received  by  the  realm  and  Church  of  France  remain 
likewise  inviolable;  and  it  is  for  the  honor  and  glory  of 
the  apostolic  see  that  such  enactments,  confirmed  liy  the 
consent  of  the  said  see  and  of  tlie  churches,  should  be  ob- 

served without  deviation.  4.  The  jKijie  has  the  jirincipal 
place  in  deciding  questions  of  faith,  and  his  decrees  extend 
to  every  church  and  all  churches,  but  nevertheless  his  judg- 

ment is  not  irreversible  until  confirmed  by  the  consent  of 

the  Church."  But  this  "  declaration  "  merely  reiterated  in 
more  formal  phrase  what  had  been  often  said  before.  The 
Church  in  France  from  its  beginning  had  resisted  the  |iapal 
domination.  As  iir  back  as  the  ninth  century  Hiiicmar, 
Archbishop  of  Rheims.  took  the  side  of  his  king,  Charles 
the  Bald,  in  his  fight  with  Rome.  It  was  then  that  the  fa- 

mous pseudo-Isidorian  decretals  first  came  into  use.  They 
were  barefaced  forgeries,  but  none  the  less  used  by  Hincmar 
to  assert  his  authority  against  Rome,  for  although  they  ad- 

vocate the  pai)al  hierarchy  they  do  so  rather  as  the  protec-, 
tor  of  episcojiacy  in  its  conflict  with  the  civil  government. 
The  inde]iendent  spirit  showed  itself  in  the  refusal  of  Louis 
IX.  in  1268  to  give  the  pope  (Clement  IV.)  control  of  the 
ecclesiastical  taxes :  later  in  the  pragmatic  sanction  of 
Bourges  in  1438  between  Charles  VII.  and  Pope  Eugene  IV., 
which  greatly  curtailed  the  papal  jiretensions  in  France. 
But  it  was  in  the  seventeenth  century  that  (jallicanisni 
found  its  greatest  defender,  for  then  the  eloquent,  learned, 
and  logical  Bossuet  raised  his  voice  in  its  behalf.  He  was 

the  virtual  author  of  the  "declaration  "  of  1682,  Yet  it 
was  found  impracticalile  to  carry  out  the  independence  of 
the  "  declaration."  The  civil  constitution  of  the  French 
clergy  in  1790  was  a  direct  blow  in  favor  of  Gallicanisni  in 
its  extreinest  form.  Thus  bishops  were  expressly  forbidden 
to  apply  for  institution  to  the  pope.  They  were  simply  to 

notify  him  of  their  appointment  "in  attestation  of  the  unity 
of  faith  and  of  the  communion  which  they  were  bound  to 

preserve  with  him  "  (Art,  XIX,),  The  provision  for  the 
Church  was,  however,  beggarly.  Napoleon  restored  the 
Church  in  Prance  to  her  former  wealth  (1802),  and  made 
the  articles  of  Gallicanisni  part  of  the  law  of  the  state 
(1810).  Under  the  Bourbons  there  were  attempts  to  take 

away  the  liberty  claimed,  but  they  were  unsuccessful.  Un- 
der Napoleon  III.  all  was  quiet.  So  things  remained  till 

the  Vatican  Council  (1870).  whose  doctrine  of  papal  infalli- 
bility renders  it  impossilile  that  Gallicanism  or  any  other 

kind  of  independence  should  be  tolerated  in  the  Roman 
Catholic  Church.  Gallicanism  is  practically  dead.  But  it 
did  not  die  without  a  struggle.  The  infallibility  dogma 

was  vigorously  opposed  by  Bishop  Dupanloui.  and  the 
French  prelat(?s  at  the  council.  Vet  when  it  was  passed 
they  submitted,  and  now  their  speeches,  if  repeated,  would be  heretical. 

For  the  history  of  the  Galilean  Church,  see  W.  Henley 
Jervis,  History  of  the  Church  of  France  from  the  Concordat 
of  Bologna.  A.  D.  1»1(J.  to  the  Revolution  (2  vols,,  London, 
1872);  and  The  Galilean  Church  and  the  Revolution  (1882). Samiel  Macailey  Jacksok. 
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Oilllii''lliis,   I'uBLirs   LiciMUS   Valerianus    K(i.VATii:s : 
sou  iiiid  successor  (if  Valcriiin  :  was  ndsc^d  to  the  )mi'|)le  by 
his  father  in  ~"):i,  and  in  a(iO  beoaiiie  sole  eni|)eror.  His 
reiffii  was  fjreally  (list  iirlied  by  tlu^  invasions  of  (rermans, 
Franks,  Goths,  Sarinatians,  Persians,  and  otiiers:  a  dire 
])eslilence  decimated  llie  people,  and  tlie  so-called  thirty 
tyrants  created  anarchy  throiif^hout  the  empire.  Gallienus 
seems  to  have  l)een  a  weak  and  sensual  though  personally 
brave  man.  lie  was  killed  by  his  own  soldiers  at  the  siege 
of  Milan,  in  Mar.,  268  a.  d.,  in  the  fiftieth  year  of  his  age. 

(Jallillet,  gali'leffa',  (iAsTo.N  Alkxandrk  Auomste,  Mar- 
quis de :  soldier;  b.  in  Paris,  France,  Jan.  23,  1831.  He  en- 

tered the  army  in  1848;  was  commissioned  colonel  in  1867; 

served  in  the  Army  of  the  lihine  through  the  l<''ranco-Ger- man  war;  promoted  to  be  general  of  brigade  Aug.  30,  1870; 
eomniandetl  the  expedition  on  El-Goliah,  Africa,  and  sub- 

dued the  revolting  tribes  in  1872-73;  and  became  command- 
er of  the  Third  brigade  of  infantry  of  the  Eighth  Army-corps 

and  of  the  subdivision  of  the  Department  of  the  Cher  on  the 
reorganization  of  the  army.  In  1875  he  was  promoted  to  be 
general  of  division,  and  given  command  of  the  Fifth  divi- 

sion of  infantry,  and  in  187it  became  commander  of  the 
Ninth  Cin-ps.  The  cavalry  regulations  of  1882  were  drawn 
up  by  (ien.  (iallilfet,  wlio  ranks  high  as  a  cavalry  officer. 

(;alliiia'c('a>,  GaUiiiaceous  Birds;  See  Gallinjs. 

(iaUi'iiw  [from  Lat.  qallus,  a  fowl] :  an  order  of  birds 
embracing  the  fowls  in  the  widest  acceptation  of  the  terra, 

the  equivalent  of  the  old  term  /i'o.so»-f.«,  less  the  pigeons,  antl 
synonymous  with  Gallinaceie.  The  Oalliiue  are  birds  witli 
stout  legs  and  feet,  short,  strong  claws,  small  heads,  curved 
bills,  and  short,  rounded  wings.  The  jialate  is  schizogna- 
thous,  the  vomer  more  or  less  abortive,  the  nostrils  holo- 
rhinal,  the  mandible  has  a  recurved  [irocess,  and  basiptery- 
goid  facets  are  jiresent.  The  sternum  has  usually  four 
deep  notches,  an(l  the  furcula  is  long,  slender,  and  V-shaped. 
The  gullet  is  dilated  into  a  crop,  tJtie  gizzard  is  powerful, 
the  intestinal  cseca  are  well  developed  and  there  are  gener- 

ally two  carotids.  The  species  of  tlie  order  lay  numerous 
eggs,  the  young  are  clothed  with  down  and  run  about  as 
soon  as  hatcheJ.  The  Gallimt  include  the  mound-builders, 
curassows,  grouse,  pheasants,  turkeys,  and  all  ndated  forms 
comprised  in  the  tmmhes Mer/apodidte,  Cmcidce,Pliasi(inida>, 
and  Tefraonidce.  The  small  Old  World  quail  (Turnicidcf) 
are  sometimes  jflaced  in  a  .separate  order  (Hemipodii),  but 
quite  as  often  regarded  as  a  sub-order  or  family  of  the 
present  group. 

The  sand-grouse  {P/erocles)  are  put  in  an  order  by  them- 
selves between  the  fowls  and  pigeons,  and  the  pheasant- 

plovers  (Thinociiridw)  are  relegated  to  the  GrtiUw.  The 
Gallinm  are  divided  into  two  great  grou|)s,  tlie  Feris- 
/eTO/)0(ie«,  or  pigeon-footed  fowls,  which  have  the  hind  toe 
rather  long  and  on  a  level  with  the  others,  and  the  Alecferu- 
podes  or  true  fowls,  having  the  hind  toe  short  and  more  or 
less  elevated.  The  CfaUlnw  are  a  widespread  group,  its  mem- 

bers being  found  throughout  the  globe  from  the  snows  of 
the  Arctic  circle  to  the  tropics.  See  Arous,  Black  Cock, 
Brush  Turkey,  Capercailzie,  Curassow.  Grouse,  Guinea- 
fowl,  Meoapodes,  Partridcje,  Peacock,  Pheasant,  Phasi- 
ANiD.E,  Prairie  Hex,  Quail,  Sage  Cock,  Tetraoxid.e,  Tra- 
GOPAX,  and  Turkey.  P.  A.  Lucas. 

(iall  Insects  :  insects  usually  described  as  those  which  de- 
posit their  eggs  in  the  tissues  of  plants,  and  as  being  con- 
fined to  two  of  the  seven  orders  of  true  insects.  They  may 

be  more  correctly  defined  as  insects  which  live  within  ab- 
normal growths  or  excrescences  produced  on  different  parts 

of  plants,  either  by  the  action  of  the  indweller  or  by  that 
of  its  parent ;  the  animal  in  the  one  case  being  the  architect 
of  its  own  dwelling;  in  the  other,  born  within  its  already 
constructed  abode.  These  swellings  exhaust  more  or  less 
the  parts  of  the  plant  on  which  they  occur,  and  are  some- 

times so  numerous  as  to  destroy  the  entire  ])lant.  Many 
different  families  of  insects  are  represented  by  gall-produc- 

ers, and  they  occur  in  all  the  orders  except  the  two  lowest — 
viz.,  the  straight-wing  insects  (Ortkojitera)  and  the  nerve- 
wing  insects  (Neuroptcra).  Yet  the  gall-making  habit  is 
by  no  means  common  even  to  all  the  species  of  the  genus 
to  which  gall-makers  belong.  Gall  insects  are  preyed  upon 
by  a  number  of  parasitic  species  which  manage  to  reach 
them  in  their  hidden  recesses,  and  their  galls  are  appropri- 

ated by  a  number  of  guest -in.sects  or  Inquilines.  These 
do  not  properly  come  within  the  jircsent  scope,  but  full  in- 
formali(m  may  be  oljtained  from  the  writings  of  Ostcn 
SacUen,  Walsh,  and  Bassett  in  the  Proceedings  of  the  Phila- 

delphia Entomcjlogical  Society,  while  for  recent  work  oiu 
lh(^  European  s|)ecies,  and  especially  for  interesting  discov- 

eries as  to  development  and  alternation  (jf  generati(jn,  Dr.- 

II.  Adler's  work.  I'ehiT  den  ljtii<-rutiimiiivi'eh»tl  dcr  Kichen- 
(fnUwespen  (1881),  should  be  consulte(l.  The  clearest  idea 
(jf  the  different  gall  insects,  their  characteristics  and  habits, 
will  be  conveyed  by  briefly  considering  them  by  orders,  and 
by  mentioning  a  few  species  in  each. 

Order  Ibjmtnoptera. — By  far  the  greater  immber  of  gali 
ins(^cts  fjclong  to  the  order  Ilymemmitra,  or  clear-wing  flies,, 
and  the  family  Cynipidii',  or  gall-flies  jirojier,  is  essentially 
a  gall-inhabiting  one.  It  comprises  two  divisions  or  sub- 

families, the  Ci/Nipidm  pai'iiidi'S,  or  true  gall-makers,  and 
the  Vytiipidui  inijuilinat,  or  guest  gitU-tlies,  which  last  dO' 
not  construct  galls  of  their  own,  but  make  use  of  the  gall- 
substance  ijroduced  by  others.  The  typical  genus,  CynipH,. 
has  a  curvtid  ovipositor,  which  is  more  or  less  hidden  withia 
a  valve,  in  repose.  Most  of  t  h(^  oak-galls  are  produced  by 
.speci(!s  of  this  genus.  With  the  ovijiositor  just  mentioned 
the  female  pierces  the  plant-tissues,  and  therein  consigns  an 
egg,  tfjgether  with  a  small  quantity  of  a  peculiar  poisonous- 
fluid.  Under  the  influence  of  this  fluid  the  gall  rapidly  de- 

velops, and  is 
generally  fully 
formed  before 

the  egg  hatches. 

The  egg  is  whit- ish in  color  and 

soft.  It  invari- 
ably swells  more 

or  less  by  endos- 
mosisof  the  sur- rounding juices, 
and  the  outer 

pellicle  is  so 
delicate  that  no  Fly  belonging  to  the  genus  Cynips,  the  principal, 

stioll    is    loft    in  genus  of  Hymenopterous. gall-making iDsects. t.iit,ii    IS    ici[_iu  Hair-lines  indicate  natural  size, 
hatching.      1  he 
larva  is  also  whitish,  very  soft,  and  has  an  inconspicuous 
head  and  no  legs.  The  body  is  more  or  less  cylindrical,, 
tapering  to  both  ends,  but  more  esiiecially  behind,  and  lies 
in  a  curved  position  within  the  cell.  As  the  laiTa  grows 
the  gall-snbstance  around  its  cell  hardens  into  a  cream  or 
buff  colored  shell,  which  frequently  separates  entirely  from 
its  suri'oundings.  Most  insects,  once  out  of  the  egg,  go 
through  somewhat  sudden  changes  or  transformations,  es- 

pecially from  the  larva  to  the  pujia.  and  from  the  pupa  to^ 
the  imago  or  perfect  state.  But  the  chitinous  integument 

of  these  gall-flies'  larvie  is  so  delicate  that  the  molts  are  not 
traceable  in  any  exuvia'  left  within  the  cell ;  while  the  change 
from  the  larva  to  the  pupa,  and  from  this  to  the  perfect  state, 
is  comparatively  slow,  and  jiartakes  rather  of  the  character 
of  continued  and  uninterrupted  development.  The  fly,  once 
perfected,  remains  for  a  considerable  time  within  its  cell,  but 

finally  eats  its  w'ay  out  of  its  prison. 
One  of  the  most  interesting  biological  features  of  these 

gall-flies  is  the  fact  that  two  entirely  different  galls,  pro- 
duced on  the  same  ti'ee  at  different  seasons  of  the  year,  may 

be  made  by  insects  of  genetically  the  same  species,  but  be- 
longing to  different  generations.  Thus  there  is  a  large 

woolly  gall,  the  deformation  of  a  liud.  which  grows  on  the 
black  oak  in  spring,  and  which  produces  in  summer  a  gall- 

fly (C.  q.  operator)  which  is  bisexual.  The  female  oviposits- 
between  the  aconi  and  cupule  of  the  previous  year's  setting,, 
and  the  result  is  a  pip-like  gall  (Q.  operatola)  embedded  in 
that  position,  and  generally  aliout  half  exposed.  These  fall 
with  the  acorn  to  the  gi'ound.  and  the  second  spring  suc- 

ceeding give  forth  flies  which  are  all  females,  and  which 
produce  the  woolly  galls  of  spring.  In  the  light  of  this 
dimorphism  and  this  alternation  of  generations,  the  fact, 
long  recognized,  that  certain  galls  jiroduce  nothing  but  fe- 

males, becomes  explicable,  and  there  can  be  little  doubt 
that  all  species  known  only  in  the  female  sex  exist  also  in 
the  bisexual  form,  though  the  gall  producing  this  last  may 
present  an  entirely  different  appearance  to  that  producing 
the  former. 

Not  only  do  the  galls  produced  by  successive  generations 
of  the  .same  species  differ,  but  the  insects  themselves  so  little 
resemble  each  other  that  they  have  been  described  as  be- 

longing even  to  distinct  genera.  Thus  Adler  has  shown 
that  from  the  eggs  laid  by  the  forms  in  the  left  column  of 
tli(>  list  on  page  659.  which  represents  the  organic  gener- 

ation, there  are  hatched  the  forms  in  the  second  column,, 
belonging  to  the  sexual  generation. 
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Neuroterus  leiiltcutarin  ■. 
"  IwviuisctiliM  ■■ 
"  immismat i.s  ■ 
"  fnmipi'iinis  ■ "  ostreuK 

Drijuplianta  ■•iciitellaris     ■. 
"  toiHiiventris  -. 

■  SlMithegaster  bacrdrnm "  albi/H'x 
"  I'esicutrix 
"  tricolor 

"  aprilinus  ? 
*'  taschi^nberyii "  nimiltH 

Aphilutrix 

dirisa 
radici.H 
siehnldi 

"  cortici'^ 
"  glohnli 
"  collnris 
"  fecundatrix 
"  caUidoina 
"  iiui/pii/liii 
"  aiitumncilis 

Biorhiza  apterii 
"         renum 

^fTTTir- 

verrucosus 
Andricus  noduH 
"  testacc.'ipes 

"         gemmatus 

inflator curvalor 

"         pilosus "  cirrafus 
"  nudiis 
"  ramuli 

=  Terns  terminahs 

=  7'rigonaspis  crusialis 

To  retiii-n  to  the  galls  mado  by  the  genus  Ci/nips,  the  fol- 
lowing fomis  may  be  nientionej :  Cjjnips  q.  spongt'fica  pro- 

duces the  well-known  Ameriean  oak-apple,  a  large,  round, 
drab-colored  swelling,  filled  with  brownish  spongy  matter, 
and  formed  on  the  leaves  of  the  black  oak  {Q.  Hncforia).   Those 
formed  in  sjiring  produce  both  sexes,  while  those  formed  in 

late  summer — the   progeny,  no  doubt,  of  the  former — pro- 
duce only  females,  which   iiave  lieen  (lescrilied  as  a  distinct 

species  (C.  ij.  acictthtia).  luit  which  Walsh  jiroved  to  be  spe- 
cifically   related 

to     the    former. 

( 'yiiips  (j.  innnis 
proilucesthe  bas- tard    oak-apple, 
which    is   found 
on  the  leaves  of 
the  red   oak   (Q. 

rubra),  and    dif- 
fers from  the  pre- 

ceding in   being 
smaller,    and    in 
the  more  brittle 
central  chamber 

being  i-onnected 
with     tlie    outer 

rind    by    radiat- 
ing      filaments. 

Bastard  oak-apple  (formed  by  Cynips  q.  inanis  Cijnips  q.   sal/a- 
O  S.),  lound  on  the  red  oak,  and  showing  ti'irhis  covers  the 
the  radiating  fibers  which  support  the  cen-  ,         '*  ̂"^t        . tral  chaiiiber.    Color,  drab.  leaves      ot       the dilferent  white 

oaks  with  minute,  seed-like  galls,  inserted,  each  in  a  pocket, 
on  the  under  side.  When  mature  the  galls  fall  to  f  lie  gromid, 
and  there  keep  up  a  constant  jumping  or  bouniling  move- 

ment. The  ground  covered  with  these  animated  galls  pre- 
sents a  curious  s])ectaclc,  aiul  few  persons  at  first  compre- 
hend that  the  motion  is  iinjiarted  by  the  sudden  jerking  of 

the  larva  within.  Ci/nips  gaUa'-tinctorUe  produces  the 
gall-nut  of  commerce  (see  Galls)  on  Quercus  infectoria, 

while  Cynips  insana  produces 
on  the  same  oak,  in  the  coun- 

try bordering  the  Dead  Sea,  the 

"mad  apples"  which  Moore  de- scribes as 

Dead  Sea  fruits  that  tempt  the  eye. 
But  turn  to  ashes  on  the  lips. 

As  Cynips  proper  works  par- 
ticularly on  the  oak,  so  Rhodiies 

works  on  the  rose,  and  Diastro- 
phus  on  the  raspberry  and 
blackberry.  Bhodites  nisrp,  com- 

mon to  Europe  and  the  U.  S., 
forms  a  polythalamons,  mossy 
gall  on  the  twigs  of  the  rose, 
known  as  the  bedegar  of  the 
rose.  Rhodites  bi-color  makes 
a  cluster  of  pretty,  round,  and 

Prickly  rose-gall  (formed  by  prickly  galls  on  tlie  leaf-stalk  of 

™1h'e"ltk'Sllk^^riSI  l'^'^  ̂r'  •'"""*=  ̂ h  '■-^'f"«.  a 
rose.  Colors,  green  and  ''^■'ff'^  brown,  irregular,  polythal- rosy.  anions  gall  on  the  roots ;  and  R. 

ii/imta,  a  gall,  resembling  some- 
what a  beet-seed,  on  the  leaf-stalk  of  the  same.  Diastrophus 

nebulosus  makes  a  large,  irregular,   red-brown,  polythala- 

6 

mous  swelling  on  the  blackberry  canes;  and  D.  cuscutwfijr- 
nris  forms  a  collection  of  one-celled  g;dls  of  the  same  color, 
and  more  or  less  thickly  covered  with  sjiinous  libers,  on  tlie same  plant. 

The  ne.\t  most  extensive  family  of  gall-making  insects  in 
this  order  is  that  of  the  saw-flies  (Tentliredinid(p).  These 
flics  are  generally  ot  larger  size  than  the  true  gall-flies,  and 
but  comparatively  few  of  thi'  spccic-s  of  a  fc^w  genera  in  the 
family  (wliich  is  a  very  e.\lensivc  one)  possess  the  gall-mak- 

ing hal)it.  The  females  are  characterized  by  having  a  saw- 
like oviposi- 
tor, by  the  ̂  aid  of  which 

they  insert 
their  eggs  in 
the  tissue  of 

plants,  most- 
ly ot  the  wil- low (Salix) 

family.  These 

eggs  are  also accompanied 

with  a  pecul- iar poison, 
wliich  causes 

the  gall  to  ful- 
ly form,  in most  cases, 

before  the 

young  larva hatches.  The 
larva!— called '•  false  cater- 

pillars " — are at  once  distin- 
guished from those  of  other 

gall-making  insects  by  the  large  head,  but  more  especially 
by  having  twenty  legs  (si.x  true  and  fourteen  false  or  pro- 
legs).  Nematus  salicis-pomum  forms,  on  the  leaf  of  the 
heart-leaved  willow,  the  willow-apple  gall,  a  beautiful 
growth,  resembling  a  miniature  apple,  but  perfectly  taste- 

less. Euura  s.  ovum  forms  the  willow-egg  gall,  a  round  or 
oval  swelling,  from  one- 
third  to  half  an  inch  long, 
growing  from  the  side  of 
the  twig  of  the  same  s]ie- 
cies  of  willow.  Euura  s. 
geyiima  causes  a  curious 
and  pi-eniature  enlarge- 

ment of  the  bud  ot  the 

humble  willow  (Salix.  hu- 
mil  is),  from  which  the  lar- 

va issues  when  mature  and 
enters  the  ground.  Euura 
s.  nodus  causes  elongated  swellin 

leavcil  willow  (,S'.  lonyifolid). 
There  is  but  one  other  Ilymenopterous  family — viz.,  the 

Chalrididw — which  furnishes  gall  insects,  and  the  gall-mak- 
ing habit  in  it  is  very  exceptional,  being  confined  to  the 

genus  Isosoma,  while  the  other  genera  of  the  family  are  para- 
sitic. Isosoma  hordei  is  the  well-known  joint-worm  which 

does  so  much  damage  to 
wheat,  rye,  and  barley  by 

producing  woody  enlarge- ments of  the  stalk. 

Order  Diptera  or  Two- 
wing  Flies.  —  The  gall- 
making  insects  of  this  or- 

der belong  mainly  to  two 

Willow  apple-gall  (formed  by  Nematus  saUcis-po- 
nnan),  growing  on  the  leaves  of  the  heart-leaved 
willow  (Salix  i-iitrhila\:  n.ii,  galls;  6.  larva  en- 

larged ;  c,  gall  cut  open.  Culois,  jiale  green  and 
rosy. 

Saw-fly.  belonging  to  the  genus  Ne- 
vtatiis,  the  hair  -  lines  showing 
natural  size. 

of  the  stem  of  the  long- 

families — the  Cecidomyii- 

the    Trypef' 
The   first  contains  by  far 
rfce    and    the    Trypetidm. 

the  lai;gest  number  of  gall- 
making  species,  popularly 
known  as  gall  -  gnats  or 
gall-midges.  They  are  all 
of  small  size,  and  general- 

ly of  obscure  color,  mostly 
black,  and  they  look  not 
unlike  small  mosquitoes.  Many  of  the  species  so  closely  re- 

semble each  other  that  they  are  far  more  easily  distinguished 
by  the  galls  they  produce  than  by  any  characters  which  the 
mature  flies  present.  The  female  has  a  telescopic  ovipositor. 

Fly  belonging  to  the  genus  Cecido- myia,  the  principal  genus  of 
Dipterous  gali-making  insects ; a.  female  ;  />.  antenna  of  male. 
Color,  blackish. 
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with  which  sho,  is  enabled  U>  thrust  her  efJKS  into  tlie  soft 
ij:irt.s  of  plants,  sueh  as  the  bud  or  the  epidermis  of  the  tender 
leaf.  The  cgi;  is  very  small,  soft,  elongate,  and  usually  deep 

orange  or  reddish,  "it  is  also  aeeonipanied  by  some  secre- 
tion which  acts  on  the  plant  and  causes  the  gall  to  form  Ije- 

fore  tlie  larva  hate'hes.  'J'hese  larvae  are  legless,  but  are  easily 
(li-stinguished  from  those  of  the  true  gall-flies — 1.  by  being 
more  elongate  and  narrow ;  3,  by  lieing  (with  a  few  excep- 

tions, in  which  tliiiv  are  white)  of  an  orange  color,  varying  to 
i)loo(l  red ;  -i.  by  having  a  very  small,  pointed,  and  retrac- 

tile head;  4,  by  a  very  cliaractcristie  Iwjrny,  usually  forked, 

jirocess  called  the  "  breast-bone."  This  process  lies  under 
the  skin  on  the  anterior  joints  of  the  body  near  the  heatl, 
and  is  either  Y-shaped,  elovc-shajied,  or  oar-shajied.  In 
either  case,  the  tijis  of  the  prongs — which  are  either  two  or 
three  in  number,  and  can  be  exserted  upon  the  retraction  of 
the  head  and  anterior  joint — are  always  armed  with  sharp 
points,  which  no  doubt  serve  to  lacerate  the  walls  <if  the  gall, 
and  thus  assist  the  insect  in  obtaining  its  food,  as  well  as  in 
making  a  passageway  for  the  future  exit  of  the  perfect  in- 

sect. The  gall-gnat  larviE  either  quit  their  galls  and  enter 
the  ground  to  transform,  or  remain  in  them  and  spin  a  very 

<lelicate  cocoon,  like  goldlieaters'  skin,  for  the  same  purpose. 
In  either  case,  the  pupa,  which  usually  is  furnished  with  a 

pair  of  little  horns  on  the  heiwl,  works  its 
way  to  the  surface,  in  order  that  the  jier- 
fcct  gnat  may  escape ;  whereas  in  the 
other  two  gall-making  families  just  de- 

scribed the  flies  perfect  within  their  re- 
spective galls,  and  either  eat  their  own 

way  out  or  pass  through  a  passageway 

I  partly  prepared  by  the  larva,  t'ecidomyia 
.<ii/icix-Kfnjbiluides  forms  the  pine-cone 
wiUow-gaU,  a  deformation  not  unlike  a 
jiine  cone,  and  quite  common  on  the  tips 
of  the  twigs  of  the  heart-leaved  willow. 
C.  s.  brassicoides  forms  the  cabbage-sprout 
willow-gall,  a  series  of  deformations  not 
unlike  cabbage-sprouts,  along  the  leaves  of 
the  long-leaved  willow  (Salij:  lonr/i folia). 
The  grapevine  apple-gall  (Vi/ia  pumum) 
is  a  polythalamous  gall  found  on  the 
grapevine,  and  made  by  a  yet  unknown 
gall-gnat.  In  external  appearance  this 
gall  so  resembles  a  hickory-nut  or  a  small 
apple  that  it  has  been  looked  upon  by 
those  not  versed  in  entomology  and  vege- 

table physiology  as  a  vegetable  monstros- 
ity produced  by  hybridization  with  those 

plants.  Yet  aglanee  at  its  internal  structure,  which  shows  a 
number  of  elongate  cells,  each  occupied  by  an  orange-col- 

ored larva,  reveals  its  nature.  The  grapevine  trumpet-gall 
(  Vitis  viticola)  is  a  pointed,  trumpet-shaped  gall  of  a  beau- 

tiful crimson  color,  growing  numerously  from  the  upper 

Pine  -  cone  willow- 
gall  (formed  by 
Cecidoniyia  salt- 
cis-  sirobilOides\ 
growing  on  the 
tips  of  twigs  of 
the  heart-leaved 
willow  {Salix  cor- 
data).  Color, 
glaucous  green. 

The  dogwood  tutie-gall.  growing  on  the  leaf  of  the  dogwood ;  b,  a 
section  of  one  of  the  tubes,  enlarged,  showing  the  larva  at  the 
bottom  ;  f,  larva,  greatly  enlarged,  showing  "breast-bone." 

surface  of  the  leaf  of  the  grapevine.     Cecidnmyia  solida- 
ginis  produces  a  common  gall  in  the  shape  of  curled  and 

<lwarfeil  leaves  at  the  tips  of  the  golden-rod  (Solidaijo).  'J'he 
dogwood  tube-gall  (('omi-taha)  is  a  blunt-ended  ami  tube- 

like growth  (|uite  commonly  foiuid  on  the  under  side  of  the 
leaf  of  the  dogwood  (Coniim). 

The  second  family  of  Diijlera  containing  gall-makers  is 
t  h('  Trypetidw,  but  few  of  the  .species,  Ijowever,  having  the 
habit.  1'he.se  flies  have  .something  of  the  form  and  size  of 
the  common  house-fly,  l)ut  are  much  more  brightly  colored, 
the  wings  being  transparent  and  marked  with  varioiLS-shaped 
cloudings.  The  larva  is  white  and  maggot-like,  and  con- 

tracts when  fidl  grown  to  a  brownish  coarctale  pupa  within 
the  gall.  The  fly  escapes  by  continued  fretting  and  mois- 

tening of  a  small  space  in  its  i)rison-wall,  the  face  being  tem- 
porarily very  much  swollen  into  a  sponge-like  mass  for  this 

]iurpose,  and  the  gall-substance  having  generally  become 
sufficiently  soft  by  exposure  to  the  weather  to  permit  this 
kind  of  exit.  The  female  has  a  boring  ovipositor,  by  which 
she  can  force  her  eggs  into  the  tips  of  herbaceous  plants. 
Triipcla  soUdiiy i'liiH  forms  the  globular  pithy  swellings  so 
commonly  seen  on  the  stem  of  golden-rod  (Solidayo). 

Order  Hemiptera.  or  Btigi^. — The  American  gall-making 
insects  of  this  order,  so  far  as  known,  belong  solely  to  the 
Homopterous  division,  or  whole-wing  bugs,  and  are  con- 

fined to  two  families — viz..  the  plant-lice  (Ajjliidw)  and  flea- 
lice  (Psyllidip).  With  the  insects  of  the  orders  so  far  con- 

sidered (where  the  insects  undergo  complete  metamoriihosis 
— i.  e.  the  larva  differs  entirely  from  the  imago  in  appear- 

ance), the  gall  is  produced  by  the  action  of  an  irritating 
poisonous  secretion  inserted  into  the  plant-tissue  by  the 
parent.  With  those  now  under  consideration,  in  which  the 
larva  is  born  much  more  nearly  in  the  image  of  the  parent, 
the  gall  is  also  formed  under  the  influence  of  a  poisonous 
irritation,  but  this  irritation  is  conveyed  by  the  newly 
hatched  insect,  jirincipally  by  the  insertion  of  its  proboscis, 
very  much  as  the  common  bed-bug  causes  irritation  and 
swelling  of  human  flesh  by  the  insertion  of  its  beak.  In 
the  plant-lice  the  original  architect  of  the  gall  breeds  and 
dies  within  it,  but  her  numerous  young  either  issue  as  soon 
as  bom  and  found  new  galls,  or  else  remain  with  their  par- 

ent till  full  grown,  when  they  also  issue  from  their  gall 
and  scatter.  In  either  case  the  gall — which  in  most  in- 

stances is  never  securely  closed — gapes  or  cracks  open  to 
allow  their  exit.  Two  interesting  facts  have  been  estab- 

lished in  the  life-history  of  these  gall-making  Aphididce : 
1,  that  the  sexed  individuals  are  wingless,  that  the  female 
lays  a  single  impregnated  egg  on  the  trunk  or  other  non- 
deciduous  parts  of  the  tree,  and  that  the  species  thus  hiber- 

nate ;  2,  that  with  some  species  there  is  a  migration  in  the 
hot  summer  months  from  the  gaUs  to  the  roots  of  grasses 
and  herbaceous  plants  and  a  return  immigration  there- 

from in  the  fall  to  the  trunk  of  the  gall-bearing  tree.  Pem- 
phigus  vagabundus  forms  a  large,  irregular  growth,  like 
the  coxcomb  flower  (Cdnsia)  on  Cottonwood.  When  found 
in  early  summer  it  is  green  and  shiny,  and  contains  the 
single  wingless  architect.  By  fall  it  becomes  dry  and  dark, 
and  is  crowded  with  winged  lice,  which  are  all  females. 
These  leave  the  gall,  and  in  all  probability  lay  eggs  from 
which  hatch  bisexual  young,  the  females  of  which  form  the 

Poplar-stem  gall  (made  by  Pemphigus  popuUcaulisi :  a,  incipient 
gall  on  the  under  side  of  the  leaf  :  b,  same  on  upper  side  ;  c, 
fully  formed  gall,  showing  slit  from  which  the  insects  escape  ; 
d,  e,  double  galls,  one  each  side  of  midrib  ;  /.  wingless  female  ; 
g,  winged-  female,  showing  pterogostic  characters  of  the  genus. 

spring  mother  gall-lice.  P.  popnlicaulis  makes  a  rose- 
tinted  swelling  at  the  juncture  of  the  leaf  and  leaf-stalk  of 
the  same  tree.     P.  ulmi-fusus  makes  a  large  spindle-shaped 
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pall  on  the  Icavos  <if  I  hi'  n-il  elm.  hijr.tDrri/ptn  rlii>i.i  produces 
the  siiinai-h  ̂ 'iH-i'  lai'Kc,  tiollow,  reddish  swellinjjoM  tlie  leaf- 
stem  of  the  smooth  an<lsla,!jhoni  sumachs,  and  has  life-habits 
similar  to  Pemphigus.  Colop/in  iilmicold  makes  a  com- 

pressed gall  like  a  coekseoml)  on  the  upper  side  of  the  leaves 
of  the  white  elm.  Sclnzoneura  amerifami,  lives  on  the  under 
side  of  tlie  leaves  of  t,he  white  elm  (Ulmus  amerieana),  the 
edges  of  which  it  curls  and  distorts,  forming  a  pseudo-gall. 
This  curl  is  very  similar  to  that  made  on  the  Kuropean  elm 
(Ulmus  cainpi'siris)  by  Scliizoneura  ulmi,  though  the  insects 
are  easily  distinguished.  Pemphigus  pn/iuliiiinni/is  forms 
on  the  narrow-leaved  cottonwood  {Populiis  balsam  if  era)  a 
series  of  more  or  less  confluent  moniliform  swellings  on  the 
upper  side  of  the  leaf,  each  containing  a  single  female,  des- 

tined to  become  winged  when  it  escapes  from  beneath,  the 
winged  insect  occupying  the  entire  cavity  of  the  gall.  Hor- 
maphis  spinosus  nuxkes  a  spinous  deformation  of  the  fruit- 
buds  of  the  witch  hazel  (llamamelis  virginica),  while  //. 
hamamelidis  makes  conical  galls  on  the  upper  side  of  the 

leaves  of  the  same  plant.  Phglhu-era  forms  galls,  mostly 
on  the  hickory, sixteen  distinct  galls  made  by  insects  of  this 
genus  on  hickory  in  the  U.  S.  being  observed  by  one  writer. 
P.  vnstntrix,  the  notorious  grapevine  phylloxera,  makes 
wrinkled  pouch-like  galls  on  the  under  side  of  the  leaves  of 
some  vines.  The  mother-louse  fills  her  gall  with  eggs,  and 
the  young  hatching  therefrom  escape  anil  found  new  galls, 
and  become  parthenogenetie  mothers;  this  virginal  repro- 

duction continuing  for  several  generations,  until,  with  the 
fall  of  the  leaf,  the  last  generation  creeps  on  to  the  roots. 
The  Psi/l/idcp.  or  flea-liee,  as  they  may  be  called,  form 

galls  of  various  shapes  and  sizes  on  the  stems  and  leaves 

Insect  belougiug  to  the  genus  Psylla  :  hair-lines  natural  size. 

of  hackberry  (Celtis).  In  life-habits  they  differ  from  all 
the  other  gall  insects,  and  agree  with  their  nearest  relative, 
the  plant-lice,  only  in  being  the  architects  of  their  own  galls. 
The   egg — glued  in  spring  to  a  tender  leaf  or  twig — soon 

Hackberr.v  niamma-gall  (marte  bv  Pnrhvpsylla  celliHismammn) :  a. 
leaf  with  galls,  natural  sizf  ;  h.  section  ot  eall  t-nlargeii,  showing 
insect  within  ;  c.  pupa,  greatlv  enlai-geil,  showing  spines  at  tip  o£ body,  by  which  the  gall  is  perforated  for  escape. 

hatches,  and  under  the  irril.ation  caused  bv  the  young 
PsyJIa,  the  gall  soon  imbeds  it.  Within  this  gall  the  insect 
dwells  till  it  has  acquired  the  pu[)a  state,  which  is  generally 
by  the  time  the  leaves  begin  to  turn  and  drop.     Then,  b'v 

AiitpeJogh/pter  seaostris, 
a  gall  ■  weevil :  the 
hair-line  showing  nat- ural size.  Color,  shiny 

yellowish  brown. 

means  of  certain  horny  spines  or  thorns  at  the  end  of  its 
body,  this  pupa  works  its  way  out  of  its  prison,  and  once 
out  soon  becomes  the  perfect  fly.  The  galls  made  by  these 
flea-lice  are  usually  quite  hard  and  woody,  and  generally one-celled. 

Order  Culeoplera,  or  Beetles.— 'The  gall-making  insects  of 
this  order  in  the  U.  S.  belong  to  two  families— viz.,  the  Cur- 
culiou.idip.  or  weevils,  and  the  Bu- 
prestidie,  or  Buprestians.  In  the 
U.  S.  the  habit  is  eonfiueil  to  three 
genera,  so  far  as  now  known,  though 
in  other  countries  the  genera  might 
be  multiiilied,  especially  in  the  gall- 
making  Curculionidcp,  and  even  two 
families  (Sagridm  and  Lamiadce) 
added.  The  insects  issue  through 

a  passageway  partly  prepared  before- 
hand by  the  larva.  Ampeloglypter 

sesoslris  forms  the  grape-vine  wound- 
gall,  a  simple  woody  swelling  of  the 
tender  cane  with  a  fissure  on  one  side.  The  beetle  doubtless 
inserts  her  egg  in  a  hole  first  made  by  her  snout,  and  the  gall 
is  due  perhaps  more  to  this  action  than  to  that  of  the  larva 
which  hatches  from  the  egg,  and  which  is  a  whitish,  cylin- 

drical, wrinkled,  legless  grub  with  a  brown  head.  Poda- 
pinngitllicola  forms  a  swelling  of  the  two-year  old  twigs  of 
Piiiiis  iniips,  and  is  the  laigest  S])ecies  of  the  sub-family 
Ajjionina'.  Among  the  Buprestians  Agrihis  ruficollis 

makes  the  raspberry  gouty  gall,  a  woody  swelling  of' young raspberry  canes,  with  numerous  longitudinal  slits.  The 
beetle  is  one-fourth  of  an  inch  long,  of  a  metallic-green  color, 
with  a  bright  coppery  thorax.  The  larva  is  quite  elongate 
and  thread-like,  with  a  large  flattened  head,  and  two  small 
hoi-ns  at  the  end  of  the  body.  Several  are  generally  found 
in  the  same  swelling,  and  probably  it  is  to  their  action  alone 
that  the  gall  is  due. 

Order  Lepidoptera.  or  Scaly-wing  Insects. — The  gall-mak- 
ing habit  obtains  in  but  few  of  the  insects  of  this  order,  and 

I  III 

I,'       \ 

Grapevine  wound-gall 
(formed  by  Bari- ditis  sesostris),  and 
occurring  on  grape- 
canes.  Colors,  green and  rosy. 

tX  b 

Solidago  moth-gall  (formed  b.v  Gelechia 
gallce-solidaginis)^  on  the  stems  of 
golden-rod  :  a,  a  section  ;  b.  entire 
gall :  c,c,  the  door  through  which  the 
insect  escapes ;  e,  larva  ;  rf,  excre- ment. 

these  are  confined  to  the  Heterocera,  or  moths,  and  almost 
entirely  to  a  few  genera  in  the  family  Tineidtr.  The  insects  . 
issue  from  the  gall  through  a  neatly  contrived  doorway. 
Geleehia  gnlUv-soUdayinis  forms  elongate,  hollow  sweDings 
on  the  stems  of  the  golden-rod.  The  parent  moth  deposits 
an  egg  on  the  stem  of  the  young  plant,  ami  the  young  larva 
eats  its  way  into  the  stem  through  a  minute  hole  which 
subsequently  closes  up.  This  larva,  like  the  gall-making 
saw-fly  larva^,  has  legs,  but  is  readily  distinguished  from 
these  last  by  its  smaller  head  and  by  having  but  ten  instead 
of  fourteen  pro-legs.    \Mien  nuiture.  it  lines  its  gall  with  silk. 
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eats  a  passage-way  at  tlie  upper  end,  and  stops  up  the  Imlo 
with  a  little  plut;  of  liquid  silk,  so  fitted  that  the  moth  in 
issuinj,' can  easily  ))ush  it  away  from  within,  though  it  can 
not  well  be  i)ushecl  inward  from  without.  After  completing 
this  doorway  the  larva  retires  t<i  the  Ijcjltom  of  its  ehamber, 
easts  it,s  sUin,  and  IjcL'onies  a  brown  chrysalis,  from  which, 
in  du(!  time,  the  luotli  bursts.  WaUhia  ii/nurplirlla  forms  a 
somewhat  similar,  but  more  solid  and  woody,  swelling  on 
the  sterasof  the  false  indigo  {Amorpha  fruticusa).     Oetechia 

Solidago  gall-moth  (Gelechia  gaUtE-solidaginis),  with  wings  expanded 
and  with  wings  folded. 

ante.reUa  forms  a  similar  gall  on  the  asters.  Among  tlie 

Tortricida>,  the  nio.st  common  gall-making  species  is  I'wdisca 
saUyneana,  which  causes  a  swelling  of  the  stem  of  the  gold- 

en-rod in  the  Northern  U.  S.,  the  swelling  being  smaller, 
more  irregular,  and  higher  up  on  the  .stem  than  that  of 
the  Gelechia.  Another  tortricid  is  Graphulitlia  niiiaiui, 
which  forms  a  swelling  of  the  stem  of  Acacia  felicina  in 
Arizona  and  New  Mexico. 

Acarina,  or  Gall-mites. — These  minute  animals  are  not, 
strictly  speaking,  true  insects,  but  belong  to  the  class  of 
Araehnida  (spiders,  etc.)  which  are  distinguished  from  true 

Mite-gall,  on  leaf  of  wild  cherry. 

insects  by  having,  among  other  characters,  eight  instead  of 

six  true  legs.  'I'hc  more  perfect  galls  [u-oduced  by  mites 
are  pocket-sha])ed,  and  the  mites  which  produce  them  belong 
mostly  to  the  gen\is  Phytoptus.  which  contains  species  of 
elongate  form  and  possessing  but  six  well-ileveloped  legs, 
the  fourth  pair  being  minute.     See  (Kills.      C.  V.  Riley. 

Gallinule:  a  name  for  various  birds  closely  related  to 
the  rails,  but  distinguished  by  having  the.  lieak  extended 
upward  so  as  to  form  a  broad,  bare  frontal  shield.  The 
same  thing  occurs  in  the  coots  (Fnlira).  l)ut  those  birds  have 
lobed  feet,  wliile  the  toes  of  the  gallinules  are  long  and  slen- 

der. The  common  species  of  the  U.  S.  is  the  Florida  galli- 
nule  {Gallinula galeata),  or  mud-hen,  a  bird  about  a  foot  long, 
of  a  general  slaty-gray  hue,  ligliter  below,  deepening  into 
V)rownish  olive  on  the  back.  It  is  widely  distributed  through- 

out the  U.  S.,  inlial)iting  marshes  and  the  reedy  borders  of 
sliallow  streams  and  ponds.  The  purple  gallinule  [lonornig 
marl i/iica)  is  a  much  smaller  liird.  of  a  rich-blue  color :  a 
resident  of  Central  and  South  America  and  the  West  Ind- 

ies; found  also  in  the  Southern  U.  S.  and  straggling  north- 
ward to  New  England.  Closely  allied  but  mucli  larger  sjje- 

cies  of  the  genus  Porphyriu  dwell  in  Southern  Europe,  Asia, 
Africa,  and  Australia.  The  African  gallinule  is  said  to  be 
very  destructive  to  other  marsh-liaunting  birds,  not  ordy 
plundering  their  nests  of  eggs  and  young,  but  even  lying  in 
wait  for  and  killing  the  little  birds  themselves. 

F.  A.  Lucas. 

Gal'lio  :  proconsul  of  Achaia.  (Acts  xviii.  12) ;  elder  brother 
of  Seneca  the  pliiloso])lier  ;  adopted  as  a  son  by  Junius  Gallio, 
a  celelirated  rhetorician.  Accoi'ding  to  Euscbius,  he  com- 

mitted suicide  in  6.5  a.  d.  G.  L.  II. 

GaUip'oli :  a  small,  fortified  maritime  town  of  Italy; 
province  of  Lecce;  50  miles  S.  of  Brindisi  (see  map  of  Italy, 
ref.  7-H).  It  is  on  a  high  rock,  formerly  a  promontory,  but 
now  entirely  surrounded  by  the  waters  of  the  Ionian  Sea, 
and  only  coniuH'ted  with  the  mainland  by  a  bridge  of  twolv(' 
arches.  The  port  (or  rather  ronil).  accessible  only  on  the 
(«ist  side,  is  commanded  by  a  strong  castle.  The  town  is 

supplied  with  good  water,  brought  fi'om  the  iidand  hills  by 
an  aqueduct  which  terminates  in  a  superb  fountain.     This 

is  an  ante-Christian  work,  and  the  fountain  is  adorned  with 
fine  busts  and  bas-reliefs,  and  bears  many  Latin  inscrijjtions. 
In  14'.J!)  the  'I'urkisli  cor.sairs  surprised  the  town  and  carried 
many  of  its  iidudiitants  into  slavery.  In  lb09  it  was  at- 

tacked by  a  liritish  flotilla,  which  was  vigorously  re|)ulsed. 
(iallipoli  is  a  thriving  coniiuercial  town,  exports  olive  oil 
(w)iich  is  stored  in  great  tanks  cut  in  the  solid  rock),  and  has 
some  niainifactories.  It  is  the  seat  of  a  bishopric.  Pop. 

(IHDO)  H.(|.s:j. 
Gallipoli  (in  (ir.  KaA.\(7ro\i$) :  <ity  of  European  Turkey; 

province  of  Roumili;  at  the  northeast  end  of  the  Darda- 
nelles, ancl  aljout  110  miles  W.  S.  W.  of  Constantinople  (.see 

map  of  Turkey,  ref.  4-D).  It  is  mi.serably  built,  but  has  two 
good  harbors,  large  manufactures  of  eartlienware  and  mo- 

rocco leatlier.  and  carries  on  a  very  extensive  trade.  Gallip- 
oli  was  the  first  European  town  that  fell  into  the  hands  of 
the  Turks  in  Vi^)!.  nearly  a  century  before  the  fall  of  Con- 
.stantinople.  It  is  the  key  to  Constantinople  and  the  Black 
Sea,  and  was  occupied  by  the  allied  armies  of  Great  Britain 
and  Prance  in  1854.  It  has  a  Greek  bishop.  Pop.  (18!)0) 
15,500.  Hevised  by  C.  II.  Thurber. 

(ialli|>olis' :  city :  capital  of  Gallia  cc.  O.  (for  location  of 
county,  see  maj)  of  Ohio,  ref.  8-G) ;  on  the  Ohio  river,  and 
the  Col.,  Hock.  \^.  and  Tol.  Kailway  and  the  Ohio  Central 
lines;  equidistant  from  Pittsburg  and  Cincinnati;  56  miles 
S.  E.  of  Chillicothe.  It  is  above  the  highest  water-mark ; 
has  packet-line  connections  with  Pitt.sburg  and  Cincinnati; 
manufactures  lumber,  leather,  woolen  goods,  furniture, 
brooms,  and  flour,  and  contains  Gallia  Academy,  public 
high  school,  several  churches,  court-house,  2  banks,  and  1 
dailv  and  3  weekly  newspapers.  Pop.  (1880)  4,400;  (1890) 

4,498. 
(iallipoli.  Strait  of:  See  Dardanelles. 

(iallisoiiniere,  ga1i  le'e  so'ni-ar,  Augustin  Felix  Elisa- beth Barri.v,  Count  de  la:  soldier;  b.  in  Anjou.  France, 
1742;  served  under  his  uncle,  the  Marquis  de  la  Gallison- 
nipre,  in  the  marine  service  in  Canada ;  entered  the  array, 
serving  against  Hanover ;  was  made  mariclial  de.  camp 
1788,  and  grand-seneschal  of  the  sword  for  Anjou  1789,  by 
virtue  of  which  office  he  was  president  of  the  nobles  in  the 
states-general  in  that  year.  He  was  chosen  to  preside  over 
the  assembled  Three  Estates  at  the  beginning  of  the  Revo- 

lution, ami  was  premier  deputy  of  the  nobles  in  the  Con- 
stituent Assembly.  Some  time  after  he  became  an  emigre 

and  fought  against  the  revolutionists,  but  in  1801  returned, 
and  was  in  public  life  under  Xapoleon.  When  the  Bour- 

bons returned  he  was  made  lieutenant-general,  but  retired 
from  public  life  in  1815.  lie  wrote  nuich  upon  the  public 
affairs  of  his  time.     D.  Mar.  2,  1828. 

(iallisoiiiiii're,  Roland  Michel  Barrin,  Marquis  de  la: 
sailor;  b.  in  Rochefort,  France,  Nov.  11,  1693.  He  en- 

tered the  French  navy  1710;  while  having  the  rank  of  a 
captain  was  (174.5-49)  Governor-Cieneral  of  Canada,  where 
he  displayed  great  energy  in  naval  construction  and  in  es- 

tablishing a  line  of  forts  between  Canada  and  Louisiana. 
The  Indians  at  first  despised  him  for  his  small  stature,  but 
soon  learned  to  love  him  and  respect  his  abilities.  His 
administration  was  marked  by  troubles  with  the  British  in 
Nova  Scotia  and  the  Ohio  valley.  He  was  the  originator  of 
the  scheme  for  connecting  Canada  with  Louisiana  by  means 
of  a  chain  of  trading-stations  along  the  Ohio  and  Missis- 

sippi, not  only  to  establish  a  ready  communication  between 
the  two  colonies,  but  also  to  circumscribe  the  Englisli  colo- 

nies within  certain  limits.  Gallisonniere  next  was  chief  of 

the  bureau  of  maps  and  charts,  with  the  rank  of  chef  d'es- cadre.  He  performed  much  excellent  scientific  work  in 
this  position.  In  1756  he  defeated  Byng  off  Minorca  (for 
which  defeat  Byng  was  afterward  executed),  but  the  fatigue 
and  excitement  of  this  action  were  too  severe  for  Gallison- 

niere's  health,  and  he  was  obliged  to  give  up  the  command. 
He  was  very  fond  of  botanical  science;  was  deformed  and 
of  feeble  health,  but  of  verv  active  mind.  D.  in  Nemours, 
Oct.  26, 1756. 

Gallit'zin  :  a  Russian  princely  house  whose  origin  is 
Ijithuanian,  the  Prince  Gederain,  the  ancestor  of  the  Jagel- 
lon  princes,  being  also  ancestor  of  the  Gallitzins.  The 
name  conies  from  Golitza  (leather  gauntlet),  a  surname 
of  Mikhail  Ivanovitch  Bulgak.  one  of  the  ancestors  of  the 
family,  distinguished  as  the  wearer  of  gloves  of  this  kind. 
Ivan  the  Terrible  in  the  sixteenth  century  made  one  of  the 
family  a  boyar,  and  since  that  time  there  have  been  many 
diplomatists,  generals,  and  politicians  among  the  princes 
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«t  this  hdusi'.— Pkinck  Dmitri  (i;;ir.-18();S).  nillirr  ol'  Ihc 
missionary  (iiillit/.iii,  was  a  diploinatist  and  autlior  of  sev- 

eral scicnlific  works. — His  wife,  Amalik  von  Srii.MKTTAH  (b. 
at  Berlin,  Aug.  28,  1748;  d.  near  Minister.  Aug.  24,  1806), 
abandoned  tlie  .soeiety  of  her  infidel  liusliaml,  beeanie  a  Ro- 

man Catliolie,  and  was  as  disi  inynislied  for  piety  and  liter- 
ary talents  iis  she  had  previously  been  for  social  talents  and 

personal  beauty.  Slie  oeeupii'd  herself  in  religious  and 
philosophieal  controversies,  and  attained  a  wide  intluenee 
a,mong  the  aristocratic  families  of  (xermany,  an  influence 
which  was  greatly  forwarded  by  the  stirring  events  of  the 
latter  part  of  her  life. — Prince  Emmanuel  (1804-53)  was  an 
active  writer  upon  science  and  literary  subjects,  and  an 
amateur  musical  composer  and  oil-painter. 

(tallitziii,  Demetrius  Augustine,  Prince:  a  son  of  the 
Russian  ambassador  at  Paris,  Prince  Gallitzin,  and  of  the 

Princess  Amalie  von'Schmettan  ;  b.  at  The  Hague,  Dec.  22. 
1770.  His  father  was  a  freethinker,  but  in  1787  the  young- 
man  followed  his  mother's  example  and  became  a  Roman 
Catholic,  taking  the  name  vVugustine  on  changing  his  be- 

lief. He  was  an  officer  of  the  Russian  guard,  and  served  as  a 
staff  officer  in  the  Austrian  force  in  Brabant,  but  in  1792  was 
dismissed,  along  with  the  other  foreign  ofHeers  in  the  Aus- 

trian service ;  removed  to  the  U.  S.,  became  a  Sul])itian, 

studied  theology  at  Baltimore,  and  in  1795  took  ])riest's  or- 
ders. He  officiated  at  Conewago.  Pa.,  and  other  jjlaces  in 

the  Middle  Atlantic  States.  In  179!)  he  founded  a  colony  in 
■Cambria  CO.,  Pa.,  and  there  he  laid  out  in  1803  the  Roman 
Catholic  town  of  Loi-etto,  expending  a  large  fortune  in  the 
work.  He  bore  the  name  of  "Father  Smith."  and  laboretl 
with  the  greatest  zeal  and  self-denial.  In  1809  lie  re.sumed 
liis  original  name.  He  wrote  ̂ 1  Defense  of  Cd/holic  Pii)i- 
■ciples  in  a  Leftei-  to  a  Proti'strint  JfhuKfer  [ISUi] :  to  irliicli 
is  added  an  Appeal  to  flie  Prote.sfaiif  Piil/lir  [1818]  (4tli  ed. 
Baltimore,  1837) ;  ̂ 1  Letter  to  a  I'rotentant  Friend  on  tlie 
Holy  Scripturefi,  being  a  Continuation  of  (lie  Defense  of 
€atliolic  Principles  (1847),  and  other  works.  D.  at  Loretto, 
Pa.,  May  6,  1841.  His  Life  has  been  written  bv  T.  Hevdeu 

(Baltimore,  1869),  by  H.'  Lenike  (;\Iiinster,  1861),  anil  by -Sarah  M.  Brownsou  (New  York,  1873). 
Revised  by  Samuel  Macauley  .Jackson. 

Oallilim  :  one  of  the  chemical  Elements  (q.  v.)  ;  dis- 
covereil  in  1875  by  the  French  chemist  Lcco(i  de  Boisbau- 
dran,  in  a  zinc  blende  which  occurs  at  Pierretitte,  Fi'ance. 
It  owes  its  name  to  the  Latin  name  of  Franci',  (latli<(.  It 
is  of  special  interest  for  the  reason  that  its  properties  were 
foretold  by  Mendeleeff  some  years  before  it  was  discov- 

ered, and  it  was  described  by  him  under  the  name  ekaalu- 
minium.  as  scandium  was  described  under  the  name  ekalioron 
and  germanimn  under  the  name  ekasilieium.  Gallium  re- 

sembles aluminium  in  the  composition  and  character  of  its 
•compounds.  Since  its  discovery  it  has  been  found  in  a 
number  of  zinc  blendes,  but  in  largest  quantity  in  those 

found  at  Bensberg,  on  the  Rhine,  at  Asturia,  and' at  Pierre- 
fitte  :  430  grammes  of  the  last  variety  yield  0-65  t(j  1  gramme 
of  gallium.  The  metal  forms  two  oxides — GaO  and  (xajOs 
— and  two  chlorides — GaCl^  and  GaCla.  Its  atomic  weight 
is  69-9,  and  its  symliol  Ga.  Ira  Remsen. 

(ilall-ncc  and  (Jall-iiiid!?es:  See  Gall  Insects. 
(raH-niits:  See  Galls. 

^Oalloii:  the  standard  unit  of  liquid  capacity  in  the 
r.  S.  and  of  liquid  and  drv  capacity  in  Great"  Britain. The  capacity  of  the  gallon  has  been  verv  variable.  It  will 
facilitat:e  the  understanding  of  its  changes  to  bear  in  mind 
that  this  measure  was  originally  designed  to  be  a  measure 
not  of  Imlk,  but  of  weight.  To  'carrv  out  to  its  full  extent the  notion  on  which  it  was  founded  would  have  required that  every  commodity  measuralile  in  bulk  should  have  had 
Its  own  gallon,  each  holding  the  .same  weight,  but  tlie  Indks 
varying  inversely  as  the  siiecific  gravities.  As  this  would 
have  led  to  endless  complication,  earlv  usage  led  to  the adoption  of  two  different  gallons  only,  rekted  to  each  other 
m  capacity  in  the  inverse  rsitio  of  the  specific  gravities  of 
corn  (wheat)  and  wine  (the  wine  of  Gasconv,  at  that  time  a 
British  province,  lieing  taken  as  the  standard) :  these  bein" 
supposed  to  represent  the  average  of  the  two  classes  of  ex*^ 
eliangeable  commodities,  wet  and  drv.  The  ratio  here  spoken 
of  was  assumed  to  be  that  of  143  to  175.  In  British  legislation 
the  earliest  definition  of  the  gallon  is  found  in  an  art,  of  the 
9th  of  Henry  III.  (122.5),  which  declares  that  "one  measure  of 
wine  shall  be  through  our  realm,  and  one  measure  of  ale  and 
one  measure  of  corn— that  is  to  say,  the  quarter  of  London." 

The  (pmrter  of  Lon<loii  is  here  spoken  of  as  a  measure  exist- 
ing and  known,  but  its  capacity  was  not  distinctly  set  forth 

until  till"  fifty-first  year  of  the  same:  king  (1266),  when  it 
was  declared  by  statute  that  "an  English  [silver)  penny, 
called  a  sterling,  round  and  without  any  clipping,  shall 
weigh  thirty-two  wheat  (-(U-ns  in  the  midst  of  the  ear,  and 
twenty  pence  do  make  an  ounce,  and  twelve  ounces  one 
pound,  and  eight  pounds  do  make,  a  gallon  of  wine,  and 
eight  gallons  of  wine  do  make  a  London  bushel,  which  is 

the  eighth  part  of  a  quarter."  A  statute  of  Henry  VI.,  of 
1423,  revived  certain  ordinances,  according  to  which  a  dif- 

ferent value  of  the  gallon  was  derived  from  the  mode  of  cal- 
culating tonnage.  A  ton  of  water  was  the  weight  of  33 

cubic  feet,  and  the  eighth  jiart  of  a  cubic  foot,  or  216  cubic 
inches,  was  a  gallon  of  water.  Hence  the  wine-gallon 
measure,  being  enlarged  so  as  to  hold  the  sanu>  weight  of 
wine,  became  217-6  cubic  inches,  i-cquiring  the  wheat-gallon 
to  be  modified  also,  so  that  this  became  266-17  cubic inches. 

The  want  of  public  standanls  in  England  was  for  some 
centuries  a  source  of  great  confusion.  An  act  of  the 
twelfth  year  of  Henry  VII.  (1496)  provided  tliat  a  new 
standard  gallon-measure  should  be  const  ructed.  to  hold  8 
III.  of  wtieat  of  12  troij  oz.  each.  This  -was  the  origin  of  the 

gallon  at  present  the'standard  in  the  U.  S.  In  the  reign  (if Elizabeth  a  quarrel  between  the  excise  officers  and  the  deal- 
ers in  herring  led  to  the  enactment  of  a  statute  (13  Eliz., 

1570)  that  "32  gallons  wine-measure,  which  is  about  28  gal- 
lons by  old  standard,  shall  be  the  lawful  a.ssize  of  herring 

barrels,  any  old  statute  to  the  contrary  notwithstanding." 
In  1700  the  old  difficulty  between  excise  officers  and  dealers 
broke  out  anew,  and  led  to  protracted  litigaticpus  and  to  two 
legislative  acts— first,  the  statute  of  William  III.  (1701), 
which  iKjt  only  estalilishcd  the  Winchester  bushel  as  the 
standard,  but  explicitly  defined  its  capacity :  and.  second,  a 

statute  of  5th  Anne  "(1706),  which  in  like  manner  estab- 
lished and  fixed  the  wine-gallon.  The  Winchester  bushel, 

as  computed  according  to  the  ti-rms  of  the  statute,  contains 
2,150-4252  cubic  inches,  and  the  Winchester  gallon  268-8 
cubic  inches.  In  1818  a  royal  commission  was  appointed  to 
inquire  into  the  condition  of  British  metrology,  and  to  rec- 

ommend measures  for  its  reformation.  As  the  result  a  bill 
was  introduced  into  ParliamenT,  which,  with  slight  modifi- 

cations, became  a  law  June  17,  1824,  anJ  was  put  into  opera- 
tion Jan.  1.  1826.  It  fixed  the  capacity  of  the  gallon  by  re- 

quiring that  it  shoulil  be  such  as  to  contain  10  lb.  avoirdu- 

pois, or  "70.000  grains  troy,  of  distilled  water  at  the  tem- 
perature of  62'  F..  weighed  by  brass  weights  under  the 

barometric  pressure  of  30  inches,"  and  .stating  at  tlie  same 
time  the  capacity  thus  determined  to  be  277r(HJ7r  cubic 
inches.  This  is  the  value  of  the  imperial  gallon,  and  since 
its  introduction  it  is  the  only  legal  gallon  in  Great  Britain 
for  wet  or  for  dry  measure. 

In  the  U.  S.  no  system  of  measures  has  been  established 
by  act  of  Congress.  The  gallon  has  been  inherited  from 
Great  Britain.  The  control  over  the  subject  is  practically 
exercised  by  the  Secretary  of  the  Treasury.  A  resolution  of 
the  Senate  of  the  U.  S.  of  I\lay  1.  1830.  having  ordered  an 
examination  to  be  made  of  the  weights  and  measures  in  use 
in  the  several  custom-houses,  and  these  having  lieen  rei^orted 
to  be  discordant.  Secretary  McLane  instructed  F.  R.  Hassler,. 
chief  of  the  coast  survey,  who  had  reported  the  inaccuracies, 
to  superintend  the  construction  of  a  set  of  uniform  and 
standard  weights  and  measures  to  be  supplied  to  all  the  cus- 

tom-houses. Prof.  Hassler's  report,  which  was  the  basis  of 
the  new  standards,  stated  the  "  legal  capacity  "  of  the  gallon 
to  be  231  cubic  inches,  and  that  of  the  bushel — the  W^in- 
cliester  bushel  being  assumed  to  be  legal — 2.150-42  cubic 
inches;  but  he  placed  the  temperature  of  comparison  at 

39-83°  F.,  and  proposed  (as  he  afterward  practiced)  the  ad- 
justment of  these  measures  by  making  the  gallon  ccmtain 

58,372y\?cMT  grains  of  distilled  water  of  this  density,  and  the 
bushel  543.391iT,%  grains.  The  British  standard  tempera- 

ture of  comparison  being  62  F.,  it  follows  that  the  so-called 
Winchester  bushel  of  the  U.  S.  and  the  Winchester  bushel 

of  Great  Britain,  when  compared  at  any  common  tempera- 
ture, differ  in  capacity  by  more  than  a  cubic  inch  and  a  half, 

the  first-montioned  being  the  larger.  Congress  has  since 
given  legal  sanction  to  the  proceedings  of  the  Treasury  De- 

partment .above  described,  by  the  passage  of  a  joint  resolu- 
tion (aij|n-oved  June  14,  1836)  directing  that  a  complete  set 

of  all  the  weights  and  measures  adopted  as  standards  be  de- 
livered to  the  Governor  of  each  State  of  the  U.  S. 

Revised  bv  F.  M.  Colby. 
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Gilllop :  See  Gaits. 

Oallolan'jiic  Acid  (CnH,„0,  +  2H50) :  the  variety  of  tan- 
nie  acid  or  tannin  wiiicli  is  found  in  the  gall-nuts  of  Quercus 
infcctoria  and  other  siiecies  of  the  oak,  in  sumac,  and  in 
Chinese  gall-nuts.  It  dilfers  from  eaffe-tannic,  cateehu-tau- 
nic,  niorin-tannie,  querei-tannie,  and  qnino-tannio  aeids  in 
certain  important  properties,  although  it  resembles  them  in 
possessing  a  slight  acid  reaction,  a  rough  astringent  taste, 
coloring  ferric  salts  bhie-blaek  or  green,  precipitating  albu- 

men and  gelatin,  and  converting  animal  membranes  into 
leather.  Revised  by  IitA  Kemsen. 

Givlloway :  a  district  in  the  south  of  Scotland,  comprising 
the  county  of  Wigtown  and  the  stewartry  of  Kirkcudliright, 
and  forming  the  peninsula  that  projects  toward  Ireland  and 
terminates  in  the  lihyinis  of  Galloway,  the  southernmost 
point  in  Scotland.  It  is  famous  tor  its  small  breed  of  horses 
and  its  hornless  black  cattle,  the  raising  of  which  is  one  of 
the  main  pursuits  of  the  iidiabitants.  The  jiroviuce.  which 
formerly  included  the  shin:  of  Dumfries,  in  addition  to  the 
districts  above  named,  was  inhabited  by  the  Picts,  who  fell 
successively  under  the  power  of  Uonuius,  Auglians,  and 
Danes,  but  were  finally  united  to  tlie  kiugdcjui  of  Scotland 
in  the  twelfth  century.  The  lords  of  Galloway  were  often 
in  revolt  against  the  Scottish  throne  until  after  the  turbu- 

lent rule  of  the  Douglas  family  in  East  Galloway,  when  the 
lordship  of  the  province  was  attached  to  the  crown.  For  a 
further  account  of  the  region,  sec  Wigto.\  or  WruTOWN  and 
KiRIvCUDBRIOHT. 

tlalloway,  Charles  Betts,  A.  B.,  D.  D. :  bishop ;  b.  in 
Kosciusko,  Miss.,  Sept.  1,  1849.  He  was  eihicated  in  the 
University  of  Mississippi ;  chosen  professor  in  Madison  Col- 

lege, Mississippi,  in  186!t ;  entered  the  ministry  of  the  Meth- 
odist Episcopal  Churcli  South;  stationed  in  Black  Hawk 

1870,  Fort  Gibson  1871,  Vazoo  City  1873-73,  Jackson  1874- 
77,  Vieksburg  1878-81,  and  .lackson  1882;  editor  of  the 
New  Orleans  Christian  Advocate  in  1883-86;  and  was 
elected  bishop  in  the  latter  year.  He  was  a  fraternal  mes- 

senger to  the  Methodist  Church  of  Canada  in  188(i,  and  to 
the  Wesleyan  Methodist  Church  of  England  in  18112,  and 
ilelegate  to  the  Centennial  conference  in  Baltimore  in  1884. 
and  to  the  Ecumenical  conference  in  Washington,  D.  C,  in 
1891.  His  publications  include  3Iethodism,  a  Child  of 

Providenee  (1877);  ffandbook  nf  Prohibition  {1SH6) ;  Aaron's Pod  in  Puldic  Morals ;  and  Discussion  with  Hon.  Jtferson 
Davis  on  Prohibition  (1888). 

Gallows,  giirius  or  gill  Idz  [M.  Eng.  gatows  <  0.  Eng. 
(7fr/r/n,  gallows,  cross  :Goth.  gnlga,  cross  :  Mod.  Germ,  (rnlge, 
gallows;  cf.  Lith.  ia^iyo,  pole]  :  the  structure  by  means  of 
which  capital  punishment  by  hanging  is  inflicted.  The  cul- 

prit stands  upon  a  platform,  or  drop,  beneath  a  cross-bar  ele- 
vated upon  two  upright  supports.  A  rope  or  halter  hangs 

from  the  cross-bar,  and  a  noose  at  its  end  is  placed  around 
the  criminal's  neck.  He  is  hanged  by  the  falling  of  the 
drop,  or  in  some  cases  is  drawn  up  from  the  platform  by  a 
heavy  weight  at  the  other  end  of  the  rope. 

Galls  [plur.  of  gall,  from  O.  Fr.  galle  :  Ital.  ga//a  <  Lat. 
galla,  gall-nut]:   in  the  language  of  naturalists,  abnormal 

growths  or  excrescences  pro- 
duced on  growing  or  living 

plants  by  one  or  more  in- 
sects or  closely  allied  mites, 

which  develop  and  are  nour- 
ished therein.  These  defor- 

mations are  found  on  all 

parts  of  plants,  and  present 
a  great  variety  of  form,  col- 

or, and  texture — fnun  the 
simple   pouch -like  bulging 

A  "monothalamous"'  gall:  Beine  of  the  leaf  to  the  most  per- 
the  American  oak-apple  I  formed    feet  and  complicated  struc- 

(n)  the  central  cell  in  wliieh  the  '"«  tamiliar  fruits,  flowers, 
larva  develops,  and  i6)  tli«  hole  and  vegetables,  while  a  few, 
thrnngh  which  the  fly  issnes.  i;i.p  f,.,,,!-,  „,.„  „.,>„„  }„ 

Colore,  drab  inside ;  yellowish  m  , '     .'"i-    •"■'ten     oy brown  outside.  man.     lake,  ni  illustration, 
those  occurring  on  the  oaks. 

The  bud  may  prematurely  develop  into  a  bunch  of  lanceo- 
late leaves  or  become  aborted  into  an  acorn-like  chamber. 

The  tender  leaf  of  spring,  and  even  the  blossom.s,  are  beset 

•with  several  green,  and  mostly  globular,  gall-growths.  The 
more  mature  leaves  furnish  an  infinite  variety,  from  two- 
hundredths  of  an  inch  to  over  2  inches  in  dianu'ter,  either 

-.i^ 

A  "  polythalamous  "  gall :  Being 
the  wool-sower  gall  (formed 
by  Ctjiups  q.  seminator) :  a, 
showing  a  section  ;  6,  one  of 
the  pip  like  kernels,  showing 
woolly  wing  and  the  hole 
through  which  the  fly  escaped. 
Colors,  light  buff  and  rosy. 

globular,  pedunculaterl,  conical,  cup-shaped,  or  clavatc,  and 
with  a  surface  either  smooth,  reticulate,  wriukleil,  downy, 
woolly,  or  prickly.  The  fruil  is  deformed  by  large  globular 
excrescences  growing  from  the  cupide  ;  by  hard  celC  within 
the  cupule,  and  set  in  cavities  with  findiriated  mouths;  by 
pip-like  bodies  between  the  acorn  and  cupule  ;  or,  finally,  by 
stony  chambers  or  indurations 
in  the  meat  itself,  without  ex- 

ternal indication.  The  inter- 
nal structure  of  galls  is  as 

varied  as  the  external,  but 

there  is  invariably  a  cell,  with- 
in which  the  insect  is  nursed 

and  nourished.  This  cell,  in 

nK>st  .succulent  galls,  is  mere- 
ly a  cavity  of  vari(jus  form  in 

the  general  tissue;  but  it 
more  often  takes  on  the  char- 

acter of  an  oval  chamber  more 
woody  than  the  surrounding 
substance,  and  which,  though 

lying  generally  .secure  in  said substance,  is  not  unfrequently 

suspended  to  the  general  en- 
velope by  radiating  fibers,  in 

the  same  way  that  the  hub  is 
connected  by  spokes  to  the 
felly  of  a  wheel ;  while  more 
rarely  it  is  entirely  separated 
from  its  envelope  and  rolls  around  loosely  therein.  Galls 

are  technically  .separated  into  two  groups — viz.,  the  "mono- 
thalamous," or  one-celled  galls,  each  nourishing  a  single 

individual;  and  the"  polythalamous,"  or  many-<-el!ed,  nour- ishing many  individuals  under  a  common  envelope.  Galls 
are  produced  either  by  the  action  of  a  jieculiar  poisonous 
fluid  injected  with  the  egg  by  the  mother  gall  in.sect,  so 
that  the  young  larva  finds  its  habitation  already  prepared; 
or  by  the  mechanical  irritation  (aided,  most  likely,  by  some 
similarly  poisonous  property)  of  the  young  larva,  which  is 
then  tlie  architect  of  its  own  house.  In  the  former  case  the 

egg  is  generally  inserted  by  the  parent  in  the  plant-tissues; 
in  the  latter,  it  is  generally  attached  to  the  surface.  The 
secretory  organs  of  the  plant  are  influenced  by  this  poison 
very  much  in  the  same  way  that  the  human  secretory  sys- 

tem is  influenced  in  producing  the  smallpox  pustule  when 

vaccine  matter  is  inserted  into  a  child's  arm.  Galls,  in  a 
general  sense,  partake  not  only  of  the  chemical  character  of 
the  plant-juices,  but  of  the  consistency  of  the  part  upon 
which  they  are  foun<l.  Few  families  of  phipnerogamous 
plants  are  free  from  these  growths,  but  none  have  thus  far 

been  found  on  fungi  or  on  mosses.  The  term  "galls"  is 
sometimes  applied  to  those  animal  swellings  produced  by 
dipterous  larvae,  mostly  belonging  to  the  genus  CEsfrus,  or 
by  mites  dwelling  in  or  under  the  skin  of  birds  and  mam- 

mals. It  is  also  applied  to  some  of  the  swellings  on  trees 
and  shrubs  produced  by  the  growth  of  cryptogamic  parasitic 
plants.  It  should  not  be  applied,  as  it  sometimes  is,  to  those 
plant-swellings  and  nodosities  which  are  caused  by  the  punc- 

tures of  insects  which  always  dwell  exposed  thereon,  the 
difEerence  between  a  gall  and  a  mere  swelling  being  that  the 
architect  of  the  former  is  hidden  from  view,  and  of  the  lat- 

ter always  exposed.     See  Gall  Insects. 
Gall-nuts  are  hard,  woody,  spherical  swellings,  of  an 

olive-gray  or  bluish  and  more  or  less  wrinkled  exterior  arid 
yellowish-brown  interior,  formed  by  Cynijjs  gallK-tinctoricE 
on  the  twigs  of  a  species  of  oak  {Quercus  infectoria)  com- 

mon throughout  Syria  and  Asia  Minor.  They  are  exported 
from  Smyrna,  Aleppo,  and  other  parts  of  the  Levant,  as  well 
as  from  the  East  Indies,  to  all  portions  of  the  civilized  world, 
and  used  for  tanning  and  dyeing  purposes,  but  more  espe- 

cially in  the  manufacture 
of  writing-inks.  They  h.ave 
no  odor,  but  taste  somewhat 
bitter,  and  are  powerfully 
astringent.  They  give  the 
following  an.alyses:  Tannic 

acid,  65 ;  gallic  acid,  2  ;  el- 
lagic  and  luteo-gallic  acids. 
3 ;  brown  extractive  sub- 

stance, 2'5 ;  gum,  2'.5 ;  starch, 
2  ;  sugar,  V'A  ;  chlorophyll 
and  volatile  oil,  0"7:  woodv 
fiber,  lO-.'J:  water,  ll-l.^— total.  100.  They  produce  black 
<iyes  when  mixed  with  solutions  of  suljihate  of  iron.     In  the 

Gall-Duts  :  a,  section,  showing  cen- 
tral chamber  :  /).  hole  from  which 

the  fly  has  issued. 
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manufacUiro  of  ink  they  are  bruised  and  exhausted  liy  three 
successive  boilings,  each  time  with  a  reduced  quantity  of 
water ;  and  while  the  solution  is  warm  a  certain  proportion 
of  sulphate  of  iron  and  gum  arable,  also  in  warm  solution, 
is  added,  and  the  whole  allowed  to  remain  for  some  time 
till  all  sediment  is  deposited,  (iall-nuts  are  principally 
exported  to  the  U.  S.  from  Smyrna  and  Trieste,  and  they 
are  so  common  near  Aleppo  that  tliey  are  sometimes  called 
Aleppo  galls.  Those  gathered  before  the  fly  issues  are 

known  in  commerce  as  "blue  galls,"  and  are  most  es- 
teemed. The  second  gathering,  or  "  wliite  galls,"  from 

which  the  fly  has  escaped,  are  of  inferior  quality.  Not- 
withstanding recent  discoveries  in  chemistry  and  in  the 

art  of  dyeing,  these  galls  are  still  an  important  article  of 
commerce.  See  Dyestuffs,  Gall  Insects,  and  Gallqtax- 
Nic  Acid.  C.  V.  Riley. 

(iail-stones:  See  Calculus. 

(iri)llu))pi,  galil-loop'pee,  Pasquale:  philosoplier ;  b.  in 
Tropea,  Calabria,  Italy,  Apr.  2,  1770.  In  1819  lie  pub- 

lished the  first  two  of  his  six  volumes  entitled  Haffi/iuJi/D.sii- 
Jico  Kidta  Gritica  della  Conosci'md.  In  1831  ajipeared  his 
widely  known  and  often  reprinted  Elementi  della  Filosojia 
ad  tiso  dei  qinrinetti.  His  greatest  work,  Lettere  siiUe  vi- 
cende  delln  Filosojia  relatimmeiile  ni  principii  dcdle  Cono- 
sceme  Ihnane  da  Cartesio  fino  a  Kant  indusivameii/e.  was 
liublished  at  Messina  in  1827.  In  18H1  he  was  ajiiMiinted 

I'rol'i'ssor  of  Logic  and  of  Meta])hysics  in  the  University  of 
Naples,  and  the  year  following  he  published  the  first  two 
volumes  of  his  Filosojia  della  Volonid,  the  last  two  appear- 

ing in  1839,  and  other  smaller  works  in  the  meantime.  Be- 
ing elected  a  member  of  the  Institute  of  France,  he  wrote 

for  it  two  memoirs-.-one  on  transcenilental  idealism  and  ab- 
solute rationalism,  the  other  on  the  theodicy  of  the  ancient 

philosophers.     D.  in  Naples  in  Nov.,  1846. 

Uul'lns  [Lat.  gallus,  a  cock :  used  as  a  proper  name],  C. 
AyuiLius:  a  Roman  eques;  distinguished  as  a  jurist ;  pupil 
of  the  pontifex  Q.  Sca-vola;  pr.Ttor  B.  c.  66.  along  with  Cice- 

ro. His  life  was  devoted  to  the  elucidation  and  applica- 
tion of  the  principles  of  law,  and  his  opinions  and  edicts  are 

quoted  or  referred  to  by  Cicero  ami  in  the  Digest,  (iallus 
presided  at  the  trial  when  Cicero  delivered  his  oration  Pro 
P.  Qniniio.  A  glowing  eulogiura  is  passed  on  the  upright 
character  and  judicial  eminence  of  Gallus  by  Cicero  in  his 
oration  in  defense  of  A.  Ciccina.  Besides  the  slight  notices 
aliove  mentioned,  nothing  of  the  productions  of  Gallus  has 
been  preserved.     D.  before  44  n.  c. 

Revised  by  M.  Warren. 

(ialllis,  C.  Cornelius  :  the  friend  of  Vergil ;  distinguished 
as  a  poet  and  soldier;  b.  at  Forum  .Tulii  about  70  B.  c.  At 
the  age  of  twenty  his  poetical  abilities  had  attracted  atten- 

tion, and  at  the  time  of  C;vsar's  death  (b.  c.  44)  he  had  at- 
tained sulficient  distinction  to  make  his  adherence  to  Octa- 

vianus  desirable.  He  commanded  a  division  of  the  army 
against  Antony  at  the  battle  of  Actiuin.  and  soon  after  was 
sent  to  Egypt,  of  which  he  was  made  governor  after  its  re- 

duction to  a  Roman  jirovinoe.  His  conduct  while  in  this 
office  was  made  the  subject  of  conifilaint  to  Augustus,  who 

removed  him  from  his  position.  The  exact  na'ture  of  his offense  is  not  known.  The  senate  instituted  an  investiga- 
tion, and  condemned  him  to  exile,  with  loss  of  his  estates, 

upon  which  he  put  an  end  to  his  life.  Gallus  composed  four 
books  of  elegies,  in  which  he  sang  tlic  praises  of  Lycoris,  and 
translated  into  Latin  the  poems  of  Kuphorion  of  Chalcis. 
His  poetry  was  greatly  ailmired  by  his  contemporaries,  and 
is  praised  by  Vergil  and  Ovid.  All  his  writings,  with  the 
exception  of  one  pentameter,  have  perished,  though  certain 

epigrams  in  the  Latin  Anthologi/  arc  falsely  attributed  to' mm.  The  life  of  Gallus  has  been  made  the  basis  of  a  trea- 
tise on  the  manners  and  customs  of  the  Romans  in  the  time 

of  Augustus,  by  W.  A.  Becker  (revised  bv  Goll.  Berlin,  1880- 
82),  translated  by  Rev.  F.  Metcalfe  (London,  18.1:!).  (See 

Teufifel,  Gesch.  d.  Prmi.  Lit.,  §332;  C.  C.  Volker.  ('oi)imnif. 
de  C.  Cornelii  Cfalli  I'ita  et  scriptis.  2  parts,  Bonn,  1840, 
and  Elberfeld,  1844.)    I).  27  B.  c.    Revised  by  M.  Warren. 

(ialofaro :  See  Charyrdis. 

(Jalt.  gawlt;  city  (founded  about  1816);  Waterloo  co., 
Ontario,  Canada  (see  map  of  Ontario,  ref.  4^C) :  on  Grand 
river,  and  on  the  Grand  Trunk  and  Canadian  Pacific  Rail- 

ways ;  ,57  miles  W.  of  Toronto,  and  25  miles  from  Ham- 
ilton. It  is  a  prosperous  city  in  a  wealthy  agricultural 

section,  and  is  one  of  the  largest  iron-manufacturingcenters 
in  Ontario.     It  has  7  churches,  3  large  public  schools,  a  col- 

legiate  institute,  abundant   water-power,  gas  and   electric 
lights,  and  water-works.     Pop.  (1881)  5,187;  (18!n)  7,53.5. 

EuiTott  OF  "  Reporter." 
Gait,  Sir  Alexander  Tilloch:  Canadian  statesman;  b. 

in  Chelsea,  London,  England,  Sept.  6,  1817,  and  received  his 
early  education  there.  He  was  the  youngest  son  of  John 
Gait,  Scottish  novelist;  entered  the  emjiloy  of  the  Hritish 
American  Land  Company  in  1833 ;  removed  to  Canada,  anil 
was  chief  commissioner  of  the  company  1843-.55.  In  1849 
he  entered  Parliament  as  a  member  for  Sherbrooke  County; 
voted  against  the  Reljcllion  Losses  Bill,  and,  together  with 
many  prominent  Canadians  of  that  time,  signed  the  mani- 

festo for  annexation  to  the  \J.  S.  He  was  Minister  of  Fi- 
nance of  Canada  1858-62,  1864-66 ;  of  Dominion  of  Canada 

in  1867,  and  was  one  of  the  ablest  Ministers  of  Finance 
Canada  has  had.  He  materially  contributed  toward  the  union 
of  the  British  North  American  provinces;  was  a  member  of 
the  Confederation  conferences  held  at  Charlottetown,  (Que- 

bec, and  London  ;  appointed  (1875)  a  commissioner  to  attend 
,the  conference  on  fisheries  question,  under  the  treaty  of 
Washington,  held  at  Halifax,  Nova  Scotia;  conducted  (1879) 
negotiations  on  behalf  of  Canada  for  a  commercial  treaty 
with  France  and  Spain ;  was  high  commissioner  in  Great 
Britain  for  the  Dominion  of  Canada  1880-83;  and  delegate 
of  Canada  at  the  International  Monetary  conference  at  Paris 
in  1881.  He  became  president  of  the  Alberta  Railway  and 
Coal  Company  1889;  was  president  of  the  Guarantee  Com- 

pany of  North  America;  was  created  a  Knight  Commander 
of  the  Order  of  St.  Jlichael  and  St.  George  in  1869,  and 
awarded  the  grand  cross  of  that  order  in  1878.  He  received 
the  honorary  degree  of  LL.  D.  from  Edinburgh  University 
in  1883 ;  contributed  at  an  early  age  to  magazines,  and  was 
author  of  Canada  from  lS.>i9  till  1859  and  of  pampjhlets.  D. 
in  Montreal,  Sept.  19,  1893.  Neil  Macdonald. 

(jjalt,  John:  author;  b.  in  Ii-rine,  Ayrshire,  Scotland, 
j\lay  2,  1779.  He  was  employed  for  a  time  in  mercantile 
pursuits;  studied  law;  spent  three  years  in  traveling  in  the 
Levant  and  Southern  Europe,  and  after  his  return  to  Lon- 

don assisted  his  father-in-law.  Dr.  Alexander  Tilloch  (1759- 
1825),  in  the  management  of  Tlie  Star  newspaper.  He  after- 

ward produced  a  large  number  of  dramas,  novels,  and  other 
writings  of  unequal  merit,  many  of  them  highly  successful 
and  marked  by  great  originality.  Among  his  best  works 

are  The  Ayrshire  Legatees  (1820-21);  7'Iip  Annals  of  the 
Parish;  Liiierie  'Todd;  Life  of  Byron;  and  an  Aiitobiogra- 
phi/.  From  1826  to  1829  he  was  in  Canada,  where  he  acted 
as  agent  for  the  Canada  Companv,  and  founded  the  town  of 
Guelph,  Ontario.     I).  Apr.  11,  1839. 

Oaltoii,  gawl'tiin,  Francis,  P.  R.  S. :  scientist;  a  cousin 
of  Charles  R.  Darwin  ;  b.  in  Duddeston,  Warwickshire,  Eng- 

land, in  1824;  was  educated  at  King's  College,  London,  and 
Trinity  College.  Cambridge;  traveled  extensively  in  Africa; 
entered  the  British  civil  service  in  the  Board  of  Trade;  and 

was  general  secretary  of  the  British  Association  1863-68; 
president  of  the  Anthropological  Sections  1877  and  1885; 
and  president  of  the  Anthropological  Institute  1885-86.  Be- 

sides books  of  travel,  etc.,  he  has  written  Meteorographica 
(1863),  in  which  he  demonstrated  the  existence  and  estab- 

lished the  theory  of  anti-cyclones,  and  made  the  first  at- 
tempt to  chart,  on  a  large  scale,  the  progress  of  the  elements 

of  the  weather;  The  Art  of  Travel  (ISei),  vhich  has  run 
through  six  editions;  Hereditary  Genius  (1869);  English 
Jfen  of  Science  :  their  Xaliire  and  j\\(rtiire  (1874) ;  Inquiry 
into  Human  Faculty  aiid  its  Derelopment  (1883);  JVatural 
Inheritance  (1889);  Finger  Prints  and  Hereditary  Genius 
(1892) ;  Deciphering  of  Blurred  Finger-prints  (1893). 

(iiilii|)|>i,  gaVlooppeL'.  Balthasare  :  the  fatherof  the  comic 
opera;  b.  near  Venice,  in  the  island  of  Burano  (whence  he 
is  often  called  Buranello).  in  1703.  He  was  educated  in 

the  conservatory  Degl'  Incurabili,  and  became  a  pupil  of 
Lotti.  He  was  appointed  chapel-master  at  St.  Mark  in  1762, 
and  left  fifty-four  operas,  all  of  which  had  been  produced 
with  success.     D.  in  Venice,  1785. 

fJal'va  :  town  ;  Henry  co..  111.  (for  location  of  county,  see 
map  of  Illinois,  ref.  3-C) :  on  the  C.  B.  and  Q.  Railroad, 
and  the  Rock  I.  and  Peoria  Railway  :  45  miles  S.  E.  of  Rock 
Island,  48  miles  N.  N.  W.  of  Peoria.  It  is  in  a  rich  agri- 

cultural and  coal  region,  on  one  of  the  highest  points  of  the 
dividing  ridge  between  the  Mississippi  and  Illinois  river- 
basins,  and,  besides  coal-mining,  has  consideral)le  manufac- 

turing interests.  There  are  2  banks  and  2  weekly  newspa- 
pers.    Pop.  (1880)  2.148;  (1890)  3.409. 



cer; GALVANI GALVANOMETER 

(Jalviiiii,  giral-vaa'mrt',  Alvisio,  or  LuKii :  the  discnveivr 
■of  (iyuaiiiic  electricity;  b.  in  Bologna.  Sejit,  i),  lT:i7.  He 
was  in  yoiitii  strongly  inclined  to  enter  the  priesthood,  hut 
was  deterred  Ijv  his  rriends,  and  in  17(W  xradualed  JI.  U.  at 

IJologna:  became  a  lectiirei'  upon  analoniy  there,  and  {;ave 
special  attention  to  comparative  anatomy;  made  important 
■observations  upon  osteology  and  the  kidneys  and  ears  of 
birds,  and  in  1786  was  led  to  the  discovery  of  electric  cur- 

rents by  the  accidental  contact  of  the  dissected  legs  of  a 
frog  with  a  scalpel,  which  provoked  muscular  contractions. 
D.  in  Bologna,  Dec.  4,  1798. 

Galvanic  IJattery:  See  Battiouv,  Voltaic  or  Gal- 
vanic. 

(jalvanisiii  Ideriv.  of  ̂ rViZra/u',  because  of  his  researches 
ill  this  fiehl| :  the  science  of  electrical  currents  produce<l  by 
■chemical  action.  The  word  is  now  little  used  except  in 
Tnediciue.  See  Battery,  Voltaic  or  Galvanic,  and  Elec- 
tricity. 

(Jal'vanized  Iron  [galvanize,  liter.,  to  render  gah-anic 
or  subject  to  the  action  of  galvanic  electricity,  as  though' galvanized  iron  were  prepared  by  this  process]:  sheet  or 
other  iron  coated  with  zinc  by  dipping  it  into  a  bath  of 
melted  amalgam  of  zinc  and  mercury,  containing  a  little 
sodium.  The  iron  is  first  cleansed  with  svilplinric  acid, 
and  is  then  washed  and  scoured.  Before  galvanizing  it  is 

usually  dusted  with  sal-ammoniac  powder.  Tlie  proci'ss  was 
invented  by  0.  F.  Mallet  in  France,  and  improved  by  II.  W. 
Crawfurd,  of  England,  in  1837.  It  is  a  very  useful  treatment 

for  iron  roofs,  telegraph  wire,  ships'  bolts,  etc.,  the  zinc  act- 
ing as  a  paint.  Sometimes,  before  tin-plating,  sheet-iron  is 

covered  with  a  film  of  zinc,  which  makes  the  t  in-plating  more 
Iiermanent. 

Galvanoin'eter  [yalvano.  compounding  form  ol  (jah-anic 
+  Gr.  iiirpov,  measure] :  an  instrument  for  the  measurement 

-of  the  electric  current  by  means  of  the  deflecting  action  of 
the  latter  upon  a  suspended  magnet.  The  essential  parts 
of  every  galvanometer  are  the  deflecting  coils  and  the  needle. 
The  galvanometer  needle  now  in  use  differs  greatly  from 
tlie  magnetized  sewing-needles  used  in  the  instruments  of 
Nobili  and  of  Jlelloni.  It  sometimes  takes  the  form  of  a 

steel  disk  magnetized  transversely,  the  face  of  which  is  pol- 
ished and  serves  as  a  mirror,  or  of  a  steel  ring  likewise  mag- 

netized transversely,  or  of  a  tubular  bell  magnet.  Some- 
times several  parallel  strips  of  steel  are  attached  to  the  back 

of  a  light  mirror  of  silvered  glass  or  to  a  support  of  al- 
.mninium,  glass,  or  mica.  In  some  ballistic  galvanometers 
the  needle  consists  of  a  cylindrical  bar  magnet,  a  ccnti- 
Jueter  or  more  in  diameter  and  several  centimeters  long. 
In  instruments  of  the  very  highest  sensitiveness,  on  the 
other  hand,  bits  of  steel  wire  A  mm.  in  diameter  and  3  mm. 
long  are  used.  In  one  form  of  galvanometer  (the  elec- 

tro-dynamometer of  Weber)  and  in  some  instruments  of 

the  d'Arsonval  type  the  "needle"  contains  no  iron,  a 
suspended  coil-carrying  current  constituting  the  deflected 

part. Standard  galvanometers  are  of  such  construction  that 
the  current  can  be  calculated  in  absolute  measure  from  the 
■dimensions  of  the  instrument,  tlie  deflectiim  of  the  needle, 
and  the  strength  of  the  field  in  which  the  latter  swings. 
The  law  of  action  of  galvanometers  of  this  class  may  be  de- 

rived as  follows :  If  a  circular  coil  of  wire-carrying  current 
be  placed  in  a  vertical  position,  its  axis  perpendicular  to  the 

lines  of  force  of  the 

jJl(^  earth's  field,  each 
^vQ 

r; 
•X. 

Fin.  1. 

element  of  the  eoi 
will  exert  a  force 

uiioii  a  magnet 

pole  situated  any- 
where in  the  neigh- 

borhood, tending 
to  move  the  pole 
along  the  lines  of 
force  due  to  the 
current.  This  force 
.     dlim      , 
IS  — is— I  where  i  is 

d^ 

the  strength  of  the 
current,  m   is  the 
strength     of     the 
magnet  pole,  d  is 

■a  short  needle,  of  1 
lie   pole   to  tlie   wire.      In  tne  case  oi 
engtli  A,  suspended  in  the  a.xis  of  tlic 

coil  at  a  distance  x  from  the  [jlane  of  the  latter,  with  free- 
dom of  rotation  in  a  hoi'izontal  plane,  th(!  active  component 

of  the  sum  of  such  forces  due  to  the  entire  coil  is 

F^  = 

Hirrnmt 

'x''  +  r^ 

cos  d: 

Zirr^nmi 

cosS, 

where  r  is  the  radius  of  the  coil  (Pig.  1),  n  is  the  number  of 
turns  of  the  wire,  and  ft  is  the  angle  which  the  deflected 
needle  makes  with  the  plane  of  the  coil.  An  eipial  and  op- 

posite force  upon  the  other  pole  of  the  magnet  furnishes 
with  the  above  a  couple,  the  moment  of  wliich  is  kFi. 
When  the  needle  is  driven  from  its  ijosition  of  rest  in  the 
magnetic  meridian  by  this  couple,  it  comes  to  equilibrium  in 

a  new  plane.  'I'lie  couple  due  to  the  earth  is  then  balanced 
by  that  due  to  the  current.  The  former  is  kF,  —  Am/Tsin  ■*, 

where  F,  is  the  effective  force  exerted  by  the  earth's  mag- 
netism u|ion  either  pole  of  the  needle,  and  //is  the  hori- 
zontal intensity  of  the  magnetic  field.  Since  the  needle  is 

in  equilibrium. 

;  a  =  A///// sin  », 

and 
// 

Sirr'n      tan  ». 

(x'  +  r*)' 

This  equation  gives  the  current  in  terms  of  the  dimension 
of  the  coil,  its  distance  from  the  needle,  the  deflection  and 
the  strength  of  the  field  in  which  the  needle  is  suspended  ; 
and  when  the  strength  of  the  ficlil  is  known  in  terms  of  the 
c.  g.  s.  system  of  units,  the  current  is  oUained  also  in  abso- 

lute measure.  It  will  be  seen  that  ncilher  the  magnetic 
moment  of  the  needle  nor  the  moment  of  inertia  of  the  sus- 

(j;S   +    r^^ 
pended  parts  enters  into  tlie  equation.    The  quantity  -^^ — ~- 

=  G^  is  sometimes  called  '"the  constant  of  the  coil.'"  the 
equation  for  the  tangent  galvanometer  being  written  in  the 
form  i  =  GH  tan  &. 

In  the  sine  galvanometer  sometimes  used  the  needle  is 
mounted  in  the  plane  of  the  coil,  and  the  latter  is  free  to 
revolve  upon  a  vertical  axis. 

In  making  measurements  with  such  an  instrument  the 
coil  is  caused  to  follow  up  the  needle  in  its  deflection. 
Under  these  conditions  the  moment  due  to  tlie  current  has 

always  its  maximum  value.  Km. — ~,  and  the  equation  for 

current  takes  the  form  i  =  ̂  — ,  //  sin  ft. 

Standard  galvanometers  are  frequently  made  with  more 
than  one  coil.  Sometimes,  as  in  the  llelndioltz-Gaugain 
pattern,  with  the  needle  midway  between  them.     In  this 

Fig.  2. — Large  tangent  galvanometer  of  Cornell  University. 

form  the  coils  are  of  equal  size,  and  the  distance  between 
them  is  equal  to  their  radius.  A  notable  example  of  the 
develojiment  of  this  type  is  the  large  tangent  galvanometer 
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Fio.  3. -Astatic  galvanom- 
eter. 

uring  currents  from 
constants  are  known  to  within 

of  Ciiriii'U  University  (ilosisncil  by 
Prof.  William  A.  Antholiy).  This 
instrument  (see  Kig.  2)  has  six  coils 
arranged  synimetrieally  arounil  a 

C.  .     central   needle  and   niirmr.     The 

J           I           TT  nl    I'li'gPi't  P^if  have  a  radius  of  1  me- 
-jj)    ter,  and  each  coil  consists  of  a  sin- 

         gle  turn  of  coiipcr,  the  comluctors 
being  about  'i  cm.  in  diameter. 
This  instrujnent  is  ca[iable  of  meas- 

O'OOl  ampere  to  250  amperes,  and  its 
the  hundrcdih  of  1  per 

cent.  Wide  range  of 
sensitiveness  is  some- 

times attained  by 
making  the  distance 
between  coil  and  nee- 

dle variable,  as  in  the 

Thomson  graded  gal- 
vanometers, or  by 

turning  the  coil  upon 
a  horizontal  axis,  as  in 
the  instruments  of 

Obach,  or  by  a  comlii- 
nation  of  both  mo- 

tions, as  in  the  "swing- 
ing arm  galvanome- 

ter "  of  i\Ioler. 
Sensitive  Galva- 

iiimieters. — To  render 
a  galvanometer  very 
sensitive  the  quanti- 

ties G  and  //must  be 

reduced  to  the  small- 
est practicable  values. 

To  this  end  the  neci- 
dle  is  placed  nearly  in 
the  plane  of  the  coil, 
tlie  radius  of  the  lat- 

ter is  diminished,  and 
the  nuEuber  of  turns 

(/()  is  increased.  The 
strength  of  the  field  is 
reduced  l)y  the  use  of 
controlling  magnets, 

so  placed  as  to  coun- 
teract the  earth's  horizontal  intensity.  By  proper  adjust- 

ment the  directive  force  at  the  needle  may  lie  dinnnislied  in- 
definitely.    To  extend  this  method  of  sensitizing  to  its  linnt, 

the  torsion  of  the  suspension 
fiber  must  therefore  be  made 
as  small  as  possible.  The  best 
results  have  been  obtained  by 
using  long  fibers  of  quartz  (in- 

troduced by  0.  V.  Boys,  Philos. 
Magazine  (5),  vol.  xlv.,  p.  489, 
1887).  Another  method  of  in- 

creasing the  sensitiveness  of 
galvanometers  is  by  means  of 
an  astatic  pair  of  needles.  As 
used  by  Nobili  and  by  Mello- 
ni,  this  consisted  of  two  simi- 

lar sewing-needles  magnetized 
and  mounted  one  above  the 

other  with  poles  opposed — the 
lower  one  within  the  coil  of 
the  galvanometer,  the  upper 
just  outside  (see  Pig.  3). 

The  astatic  galvanometer  of 
the  type  used  by  ̂ [elloni  in 
his  classical  researches  on  ra- 

diant energy  is  shown  in  Fig. 
4.  Later,  the  same  princii)le 
was  extended  by  Thomson  and 
others  to  galvanometers  of 
high  sensitiveness  (Fig.  5),  in 
which  instruments  a  pair  of 
coils  surrounds  each  needle. 

The  highest  degree  of  sensi- 
tiveness as  yet  attained  has 

been  reached  by  the  combina- 
tion of  the  devices  above  de- 

scribed —  an  astatic  system 
consisting  of  two  sets  of  par- 

FiG.  4.— Galvanometer. 

Fia.  .5.— Thomson's    dnnble-eoil astatic  galvanometer. 

allel  sleel  strips  2  to  4  mm.  long,  mounted  upon  a  filament 

of  glass  which  also  carries  a  minute  mirror  2  nim.'wi<le  by 
4  mm.  high,  made  of  the  thinnest  of  microscope  cover-glass. 
The  entire  weight  of  the  suspended  parts  may  be  less  than -H+H- 

  ^   H+ff   

Fia.  C— Needles  and  mirror  of  a  sensitive  astatic  galvanometer. 

50  mg.  (see  Fig.  6).  The  glass  filament  hangs  from  a 
quartz  fiber  which  is  sometimes  as  much  as  linlf  a  meter 

long  and  a  few  ten-thou- sandths of  a  millimeter  in  A 

diameter.  This  instrument  i^  ' 
has  four  coils  arranged  pair- 
wise,  with  an  air-space  of 
about  3  mm.,  within  which 
the  needles  hang  freely,  the 
center  of  each  set  in  the 
axis  of  one  of  the  pairs  of 
coils.  Fig.  7  shows  such  a 
galvanometer,  and  Figs.  8 
and  9  the  essential  parts  of 
the  same  instrument  ar- 

ranged so  as  to  exhibit  the 
relative  positions  of  the 
needles,  mirror,  and  coils. 
Three  galvanometers  of  this 

type  constructed  independ- 
ently during  the  years  1890- 

92— in  Berlin  by  B.  W. 
Snow,  in  Cambridge,  Mass., 
by  W.  S.  Franklin,  and  in 

Ithaca,  N.  Y.,  by  K.  F.  Nich- 
ols and  the  writer — gave 

very  nearly  the  same  sensi- 
tiveness. Each  of  these  in- 
struments was  found  capa- 

ble of  indicating  the  hun- 
dreth  -  thousandth  of  one 

micro-ampere  (or  lxlO~" 
amperes).  This  extreme  sen- 

sitiveness '  is  taken  advan- 
tage of  (in  the  bolometer) 

to  measure  infinitesimal  de- 
grees of  heat  by  noting  the 

change  in  electrical  resist- 
ance of  metallic  strip  or 

wire. 

Ilie  d'  Arsonval  galvanom- 
eter depends  u|ion  entirely 

different  principles  from 
those  forms  already  de- 

scribed. A  coil  of  wire  sus- 

pended in  the  field  of  a  per- 
manent magnet  is  traversed 

by  the  current  to  be  meas- 
ured. It  carries  a  pointer  which  moves  over  a  scale,  or 

sometimes  a  mirror,  tlie  deflections  of  which  are  noted 

by  means  of  a  telescope  and  scale.  Exceeding  prompt- 
ness of  action  and  almost  complete  freedom  from  external 

magnetic  disturbances  give  this  form  of  instrument  great 

Fig. 7.— A  sensitive  astatic  galva- 
nometer wilh  four  coils. 

Fig.  8.— Needles,  mirror,  and  rear  coils  of  a  sensitive  astatic 
galvanometer. 

value  in  many  kinds  of  electrical  measurement.  By  vary- 
ing the  length  and  the  gauge  of  the  wire  in  the  coil  the 

d'Arsonval  galvanometer  may  be  made  to  cover  a  wide 
range  of  sensitiveness.  It  is  easy  to  construct,  and  is  a 
type  to  which,  under  various  modifications,  belong  many  of 
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the  best  commercial  galvanometers  (ammeters  and  voltme- 

ters).     • 
Eleetro-d)Tiam<unetoi-s  are  galvanometers  in  whieli  the 

needle  consists  of  a  lK)l)l(iii  of  wire,  carrying  current.  Such 
a  coil  \vlu;n  suspcndcil  with  freedom  of  motion  about  a 
vertical  axis  tends  to  come  to  rest  with  its  axis  in  tlie  mag- 

netic meridian,  a  position  from  which  it  will  be  deflected 
by  the  action  of  currents  in  neigliboring coils.  The  current 
is  sometimes  supplied  from  a  separate  battery,  nuire  fre- 

quently the  same  current  traverses  the  fixed  and  the  mov- 
c 

U # 
f 

& 
Fig.  9.— Cross-section  of  coils  of  a  sensitive  astatic  galvanometer. 

able  coils.  The  electro-dynaniometer  can  not  be  given  so 
wide  or  so  high  a  degree  of  sensitiveness  as  the  galvanometer, 
nor  has  it  so  wide  a  range  of  usefulness.  It  pos.sesses  one 
great  advantage,  however,  in  being  applicable  to  the  mesis- 
urement  of  alternating  currents.  See  Electricity,  TtR- 
REN'T.  Ampere,  Magnbtis.m.  See  also  Wiedemann's  E/ck- 
tricilcit ;  Gray's  Absolute  Mensurements  in  Electricity  (vol. 
ii.,  ii.),  or  any  of  the  larger  text-books  on  electricity. 

E.  L.  Nichols. 

fialvan'oplasly  fr/rt/crtHo-.  com  pounding  form  o{  ffahrinic 
+  -plasty  <  from  deriv.  of  Gr.  nKwriTfiv,  shajje] :  the  art  of 
working  in  metals  by  the  aid  of  electricity.  The  metals 
most  readily  separated  from  their  solutions  by  electricity, 
and  most  useful  when  deposited,  are  copper,  silver,  gold, 
and  nickel.  The  pr(5cess  is  resorted  to  (1)  for  reproducing 
seals,  coins,  medallions,  wood-cuts,  engravings  in  metal, 
busts,  bas-reliefs,  etc. :  (3)  for  coating  base  metals  with  silver, 
gold,  nickel,  or  platinum :  (3)  for  etching  copper-plates  for 
the  engraver.  See  Electrolysis,  Electrotype,  Nickel- 
PLATixs,  Photooraphy,  Electro-platixg,  etc. 

Gal'vestou :  city  (settled  1838),  port  of  entry,  and  rail- 
way and  commercial  center ;  capital  of  Galveston  co.,  Tex. 

(for  location,  see  map  of  Texas,  ref.  6-J) :  on  Galve.ston  isl- 
and between  the  Gulf  of  Mexico  and  Galveston  Bay,  and  on 

the  Galveston  and  Western,  the  Gulf.  Colorado  and  S.  Fe,  the 
International  and  Gt.  Northern,  and  the  N.  Galv.,  Houston 
and  Kan.  C.  Railroads;  314  miles  E.  S.  E.  of  Austin.  It  is 
connected  with  the  entire  railway  systems  of  the  IT.  S.  and 
of  iVIexico,  and  has  eleven  direct  lines  of  steamship  com- 

munication with  New  York,  Morgan  City.  Indianola,  and 
the  coast  ports  of  the  State,  and  with  Liverpool,  Bremen, 
and  other  foreign  ports.  Its  foreign  and  domestic  trade  is 
large.  Daring  the  calendar  year  1893  the  foreign  imports 
aggregated  ̂ 863,813.  and  foreign  exports  $35,688,740:  and 
from  Sept.  1,  1893,  till  May  1,  1893.  the  total  imports  were 
$33,031,330,  and  total  exports  .|48.794..563,  showing  total 
trade  of  $70,835,893.  In  the  commercial  year  ending  Sept. 
1,  1893,  Galveston  shipped  to  domestic  and  foreign  ports 
1,130,433  bales  of  cotton.  The  domestic  exports  are  cotton, 
wool,  hides,  oil-cake,  and  oil-meal ;  the  domestic  imports  are 
drugs,  boots  and  shoes,  hats,  dry  goods,  chemicals,  and  like 
commodities;  the  foreign  exports  are  cotton,  oil-cake  and 
meal,  wheat,  grain,  flour, and  copper  and  iron  ores;  and  tlie 
foreign  imports  include  fire-brick,  tiles,  etc.  During  the 
eight  months  ending  .Alay  1, 1893,  the  entrances  at  the  U.  S. 
custom-house  were  301  steam  and  87  sailing  vessels  of  565,- 
681  combined  tonnage,  and  the  clearances  were  199  steam 
and  83  sailing  vessels  of  554,349  combined  tonnage. 

The  census  returns  of  1890  show  that  187  manufacturing 
establishments  (representing  .55  industries)  reported.  Tliese 
had  $4,831,345  capital,  employed  1.916  workmen,  paid  out 
$1,334,949  annually  in  wages,  used  materials  to  the  value 
of  $3,338,057,  and  produced  mi'rchandise  to  the  value  of 
$5,665,147.  There  were  4  col  fi.u-c, impresses  with  $1.1S(i.(i()0 
capital;  1  cotton-mill  %vitli  $500,000  capital  and  30.000  spin- 

dles; 1  cotton-seed  oil-mill  with  $500,000  capital;  6  foiui- 
dries  and  iron-works;  3  breweries;  and  other  establishments. 
The  assessed  valuations  in   1893  were  real  property,  $17,- 

843,4.55;  personal,  $5,369.541— total,  $33,112,996:  and  tux 
rat(!  $15  per  $1,000.  In  1893  the  gross  (tity  valuations  were 
$3.5,000.000;  the  debt  was  $1.7.50.(K)0;  the  city  had  author- 

ity to  issue  additional  bonds  lo  the  amount  of  $1,.500,00(J  for 
permanent  improvements,  and  it  owned  property  to  the 
value  of  $1,9.5.5,560. 

In  1893  there  were  30  churches  of  various  denominations 
for  white  citizens  and  13  for  colored,  with  29  associations 
to  promote  church  enterprises;  the  Ball  High  .School, 
ijrected  by  George  Ball  at  a  cost  of  more  tlian  $100,000,  and 
presented  to  thc^  city,  and  4  ilistrict  schools  for  white  pupils, 
one  of  which  was  erected  by  Henry  Rosenberg  at  a  cost  of 
$100,000;  a  central  and  2  district  schools  for  colored  pupils, 
and  3()  select  and  private  schools;  a  public  library  and  the 
librai-y  of  Galveston  County,  and  the  Texas  .Supreme  Court ; 
3  national  and  5  other  banks,  with  combined  capital  of 
$13,600,000;  and  1  semi-monthly,  1  monthly,  2  daily,  and  6 

weekly  periodicals.  Among  new  buildings  are  the  L*.  S. custom-house,  the  John  Scaly  Hospital,  and  the  school  of 
medicine  of  the  State  University.  The  U.  S.  Government 
is  spending  $6,300,000  in  the  construction  of  a  system  of 
jetties  at  the  entrance  to  the  harbor  to  secure  a  deep-water 
outlet  on  the  Gulf  coast. 

The  city  has  gas  and  electric-light  plants;  a  water-works 
system  valued  at  $450,000,  and  supplied  from  artesian 
wells;  numerous  hotels,  including  one  of  the  largest  in  the 
South,  on  the  Gulf  beach ;  an  unequaled  Ijeach  on  the  Gulf 
side  of  the  island,  extending  30  miles;  and  a  healthful  cli- 

mate.   Pop.  (1880)  32,248 ;  (1890)  29,084. 

Editor  "  Xews." (ialvpz  y  Gallardo.  gaal  veth-ee-gaal-yaardo,  Bebxakdo: 
soldier  ami  administrator ;  b.  in  Jlacharaviaga,  Spain,  July 
33,  1746.  He  entered  service  as  a  cadet,  and  in  1778  went 
to  Louisiana,  where  he  became  Governor  in  1779.  War  hav- 

ing broken  ont  with  Great  Britain,  he  was  placed  in  command 
of  the  Spanish  forces  in  the  West  Imiies;  captured  Baton 
Rouge  1779,  and  Mobile  Mar.  14,  1780,  and  after  a  severe 
struggle  took  Pensacola  May  8,  1781 :  subsequently  he  occu- 

pied Jamaica.  For  his  seiwices  he  was  named  captain-gen- 
eral of  Louisiana  and  Florida  and  captain-general  of  Cuba, 

and  in  1783  was  created  Count  of  Galvez.  In  June,  1785,  he 
became  Viceroy  of  Jlexico,  succeeding  his  father,  Matias  de 
Galvez.     D.  in  Tacubaya,  near  Mexico,  Nov.  30,  1786. 

Herbert  H.  Smith. 

(jal'n'ay:  county  of  Ireland,  in  the  province  of  Con- 
naught.  Its  western  part  along  the  Atlantic  is  wild  and 
mountainous;  the  eastern  part  is  flat.  Good  breeds  of 
cattle  aud  sheep  are  reared  here.  The  fisheries  are  con- 

siderable, but  agriculture  is  neglected.  Area,  3,447  sq. 
miles.     Pop.  (1891)  214,356. 

Galway  :  town  of  Ireland  ;  capital  of  the  county  of  Gal- 
way  (see  map  of  Ireland,  ref.  9-D).  It  is  on  Galway  Bay,  at 
the  mouth  of  the  C'oiTib,  50  miles  X.  X.  W.  of  Limerick 
and  137  miles  W.  of  Dublin  by  rail,  and  has  a  considerable 
retail  trade,  thriving  fisheries,  and  some  manufactures  and 
commerce.  It  is  the  terminus  of  the  Midland  Gi'eat  West- 

ern Railway;  has  one  of  the  queen's  colleges  for  Ireland 
and  a  Roman  Catholic  bishopric.  The  town,  with  its  sub- 

urbs, is  vii'tually  a  county  witliiii  itself.     Pop.  (1891)  13,746. 
Galway  Bay :  an  inlet  of  the  Atlantic ;  20  miles  long  and 

from  18  to  8  miles  broad  ;  on  the  western  coast  of  Ireland ; 
protected  from  the  swell  of  the  ocean  by  the  Arran  Isles, 
and  affording  many  advantages  for  the  construction  of  a 
harbor  of  refuge. 

Ga'ina  (or  Graiiia)  Grass  [from  Gama.  a  cluster  of  the 
Maldive  islands,  grass] :  the  Tripsacum  daciyloides,  a  very 
large  grass  of  Xorth  and  tropical  America,  cultivated  to  a 
considerable  extent  as  a  forage-plant  in  the  warm  regions  of 
both  contments.  The  name  is  given  in  the  extreme  west- 

ern parts  of  the  U.  S.  to  various  species  of  buffalo-grass 
(chiefly  Boitteloua),  which  furnish  good  pasturage  for  stock. 

Gama.  Vasco,  da:  Count  of  Vidigueira;  navigator;  b.  at 
Sines,  in  Portugal,  about  1469 ;  became  a  skilled  mariner 

and  a  gentleman  of  king's  household,  and  in  1497  was  dis- 
patched in  command  of  the  royal  scjuadron  to  the  East 

Indies  by  way  of  the  Cape  of  Good  Hope,  lately  discovered 
by  Diaz.  The  Indian  Ocean  was  then  unexplored.  Gama 
coasted  the  eastern  shores  of  Africa,  and  visited  India,  re- 

turning to  Lisbon  in  1499.  Cabral's  expedition  and  the 
discovery  of  Brazil  followed.  Gama  made  his  second  voy- 

age, with  twenty  ships,  in  1503-03,  and  became  involved  in 
hostilities  with  the  towns  of  the  Malabar  co.ast,  which  he 
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piiiiislieii  severely.  In  1499  lie  received  llie  tille  of  ail- 
iiiiral  iif  the  liiilies.  In  1534  he  was  sent  out  as  viceroy. 
I),  at  Cochin,  India,  Dec.  24,  1025.  His  body  was  taken  to 
PorhiKal  and  buried  at  Vidigueira. 

(jiUiiii'In  [lieb.,  deriv.  of  gamdi.  camel,  from  a  fancied 
resemblance  in  form  to  that  animal] :  a  strong  fortress  and 
town  of  Palestine,  besieged  in  vain  by  Agrippa,  but  taken 
V)y  Vesjiasiiin  after  a  brave  resistance,  wlu'n  the  survivors, 
9.000  iu  numlier,  perished.  It  probal)ly  was  at  VA  llusn,  a 
steep  liill  opposite  Tiberias,  and  on  the  east  side  of  the  Sea 

of  (ialilre.     See  Selah  Merrill's  East  of  the  Jordan. 

(Jatiia'liel  [Heb.,  God's  recompense ;  gumtil.  repay,  do good  to  +  eZ,  God]  the  Eldeii  :  a  famous  Jewish  teacher 
and  member,  perhaps  president  of  the  Sanhcdrin,  described 

by  Luke  as  "a  Pluirisee,  a  doctor  of  the  law,  had  in  .  .  . 
honor  of  all  the  people  "  (Acts  v.  34).  Paul  was  "  brought  up 
at  the  feet  of  Gamaliel"  (Acts  xxii.  3).  It  was  he  who  gave 
the  sensible  advice  to  abstain  from  persecuting  the  apostles, 
lest  it  should  turn  out  that  they  were  fighting  against  God, 
and  his  authority  gave  temporary  efficacy  to  Ills  counsels 
(Acts  V.  38—40).  Tradition  says  he  became  a  Christian, 
(Recognitions  of  Clement,  i.,  65),  Ijut  the  Jewish  writings,  in 
which  his  learning,  justice,  and  wisdom  are  commemorated, 
do  not  allude  to  this  conversion,  and  it  is  indeed  highly 
imjirobable.  I),  about  57  a.  D. — Gamaliel  the  Younger. 
grandson  of  the  above  (b.  about  50  a.  d.  ;  d.  about  116),  was 
also  a  famous  rabbi :  president  of  the  school  at  Jamuia, 
and  strove  to  blend  Platonism  with  Judaism. 

(jaiiiarra,  gaa-maar'raa.  Agustin:  Peruvian  general  and 
politician  ;  b.  at  Cuzco.  Aug.  27, 1785.  lie  joined  the  Span- 

ish army  m  1809,  and  fought  against  the  patriots  until 
Jan..  1821,  when  he  went  over  to  them;  subsequently  he 
served  with  distinction  under  Arenales,  Santa  (^'ruz,  and 
Sucre,  and  was  chief  of  stail  at  the  battle  of  Ayacucho,  Dec. 
9,  1824.  In  1827  he  commanded  an  army  of  observation  on 
the  frontier  of  Bolivia,  finally  marched  into  that  country, 
and  forced  the  treaty  of  Pisagua,  June  3,  1828 :  for  this 
lie  was  made  grand  marshal.  In  Ang.,  1829.  he  aided  in 
the  deposition  of  Lamar,  and  was  made  provisional  presi- 

dent of  Peru,  his  term  extending  tq  Dec.  20,  1833 ;  his  ad- 
ministration was  unpopular,  and  there  were  several  revolts. 

In  the  political  turmoil  of  1834-35  Gamarra  fought  suc- 
cessively for  Bermudez,  Santa  Cruz,  and  Salaverry  :  finally 

revolted  against  Salaverry,  and  was  driven  from  the  coun- 
try (Oct.,  1835).  Santa  Criiz  haviug  formed  the  Peru-Bolivia 

confederation,  Gamai'ra  joined  the  Chilians  against  it, 
marched  into  Peru  Aug.,  1837,  was  proclaimed  provisional 
})resident.  and  after  the  final  defeat  of  Santa  Cruz  was 
elected  constitutional  president  (Aug.  15,  1839),  with  the 
title  of  Restorer.  In  1841  lie  declared  war  against  Bolivia,  in- 

vaded tliat  country,  and  was  defeated  and  killed  at  the 
battle  of  Yngavi,  Xov.  20,  1841.  Herbert  II.  Smith. 

Ganibet'ta.  Leon  :  French  statesman  :  b.  in  Cahors,  Oct. 
30,  1838.  He  studied  law,  was  admitted  to  the  bar  in  1859, 
l)racticed  as  an  advocate  in  Paris,  and  suddenly  sprang  into 
prominence  by  his  defense  of  the  editor  of  the  Reveil  Nov. 
17,  1868,  for  having  published  the  Baudin  subscription.  In 
1869  he  was  elected  a  member  of  the  Chamber  of  Deputies 
for  Marseilles,  and  took  his  seat  among  the  irreconcilable 
Left.  He  was  not  so  strongly  opposed  to  the  war  with 
Prussia  as  the  rest  of  the  party,  and  after  the  first  reverses 
of  the  campaign  he  declined  to  take  part  in  any  popular 
movement  against  the  Government ;  but  immediately  after 
the  catastrophe  of  Sedan  he  stepped  forward  as  one  of  the 
principal  promoters  of  the  republic.  Proclaimed  a  member 
of  the  provisional  government  Sept.  4,  1870,  he  took  charge 
of  the  Department  of  the  Interior,  and  organized,  so  far  as  the 
provinces  were  concerned,  the  national  defense  with  great  tal- 

ent and  mai-velous  energy.  After  the  war  he  was  the  recog- 
nized leader  of  the  Left,  president  of  the  Chamlier  of  Deputies 

1879.  and  Prime  Minister  1881-82.     D.  in  Paris,  Dec.  31, 1882. 

Gaill'bia  :  a  deep  and  powerful  river  which  traverses  the 
region  of  Western  Africa  known  as  Senegamtiia.  It  falls 
into  the  Atlantic  at  Bathnrst,  in  lat.  13°  28'  N. 
Gambia:  a  British  colony  at  the  mouth  of  the  river 

Gambia  (see  map  of  Africa.  4- A).  Area,  2,700  sq.  miles ; 
of  the  settlement  proper,  69  sq.  miles.  Bathurst  Is  the 
printupal  station,  and  exports  gold-dust,  ivory,  wax,  hides, 

and  horn.  Pop.  (1891)  14.2G6,  of  whom  64  were"  whites.  Pop. of  Bathurst,  6,000. 

(Jara'bier  IsLinds :  a  group  of  islands  of  coral  forma- 
tion in  the  Pacific  Ocean,  in  lat.  23   8'  S.,  Ion.  134°  55'  W.; 

under  the  protectorate  of  I'^ancc.     Vessels  going  from  Chili 
to  Tahiti  visit  them  to  take  in  fresh  water.     Pop.  445. 

Gaiiibier.  James,  Baron,  G.  C.  B. :  sailor;  b.  in  the  Ba- 
hamas. Oct.  13,  17.56;  entcreil  the  British  navy  ;  commanded 

the  frigate  Raleigh,  and  took  part  in  the  reduction  of  Charles- 
tcjii,  S.  C,  in  1780;  .served  with  <iistinction  against  the 
French  in  1781  and  1794;  rear-ailmiral  1795;  vi<-e-admiral 
17!)9:  ailniiral  1805;  bombarded  Copi'iiluHgen.  and  was  made 
a  baron  1807:  was  one  of  the  coinmissioiiers  who  drew  up 
the  Treaty  of  Ghent  18)4.     1).  Apr.  19,  1833. 

Gani'bir,  or  (Jam'beer  [the  Malayan  name] :  Terra  jo- 

ponica,  a  variety  of  catechu.  It  is  tl'ie  .solid  asti-ingeut  ox- tract  obtained  by  infusing  the  leaves  and  shoots  of  the  Nau- 
daa  (Uncaria)  ganiOir  in  warm  water,  and  evaporating  the 
solution  to  dryness.  The  best  gambir  is  made  at  Riouw,  in 
the  isle  of  Brittany,  in  the  Eastern  Arcliiiielago.  It  is 

principally  exported"  from  Singapore,  in  brown  masses  cov- ered with  matting.  Its  fracture  is  even  and  dull.  It  dis- 
solves almost  completely  in  boiling  water,  and  its  solution 

gives  precipitates  with  'glue  and  with  sulphuric  acid.  Its peculiar  properties,  which  make  it  useful  in  tanning  leather, 
are  due  to  tannic  acid,  which  is  called  catechu-lannic  acid, 
as  it  differs  from  gallo-tannic  acid  in  giving  a  grayish-green 
precipitate  with  ferric  salts,  while  the  latter  gives  a  bluish- 
black  precipitate,  and  in  giving  no  precipitate  with  tartar emetic. 

Gambling  and  GambHiig'-honses  :  Same  as  Gajiino  axd Gaming-houses  {q.  v.). 

Gambogre,  gam-boj',  or  gSm-booj'  or  Camboge  [deriv.  of 
Cambodia  or  Camboyia,  the  place  of  growth  of  the  tree] : 
the  dried  juice  from  the  trunk  of  a  tree  growing  in  Cam- 

bodia and  Siam,  the  Garcinia  moretla.  variety  pediceHata, 
family  Guffiferce.  Gamboge  is  a  brittle  resinous  substance, 
odorless,  but  of  acrid  taste,  orange  yellow  in  mass,  and  a 
splendid  pure  yellow  in  powder.  It  consists  essentially  of  a 
gum  and  resin,  without  volatile  oil.  The  resin,  known  as 
gumhogic  acid,  forms  on  the  average  about  80  per  cent,  of 
good  gamboge,  and  is  the  ingredient  that  yields  the  color 
and  the  medicinal  power.  Gamboge  is  exported  from  Can- 

ton and  Calcutta  in  cylindrical  rolls  called  pipe  gamboge, 

and.  though  of  inferior  cjuality.  in  irregulai'  masses  called 
cake  or  lump  gamboge.  Medicinally,  gamboge  is  a  power- 

ful irritating  cathartic,  producing  watery  discharges,  and  in 

full  dose  nausea  and  vomiting  as  well.  From  its" harshness it  is  not  used  alone,  but  generally  as  an  ingredient  of  the 
compound  cathartic  pill  of  the  Pharmacopa'ia.  In  the  ai'ts 
gamboge  is  used  as  a  [ligment.  It  readily  diffuses  in  water, 
forming  a  yellow  emulsion.  It  is  em]jloyed  also  to  stain 
wood  in  imitation  of  box,  to  stain  marble  yellow,  and  the 
resin  dissolved  in  alcohol  is  an  ingredient  of  l:he  gold-colored 
lacquer  used  for  brasswork. 

Revised  by  Charles  E.  Bessey. 

Gambrell,  James  Barton,  D.  D.  :  Baptist  minister  and 
editor;  b.  Aug.  21,  1841,  in  Ander.son  co.,  S.  C,  but  while 
still  an  infant  was  taken  to  Mississippi,  where  he  was  brought 
up  on  a  farm  and  educated  at  the  University  of  Mississippi. 
During  the  civil  war  he  was  a  captain  of  scouts  in  the  Con- 

federate army.  He  became  a  preacher  in  1867,  and  has  been 
pastor  of  several  churches,  and  was  for  fifteen  years  editor 
of  77ie  Southern  Baptist  Record.  He  is  a  trustee  of  Missis- 

sippi College,  of  the  University  of  Mississippi,  and  of  the 
Southern  Baptist  Theological  Seminary.  He  was  chairman 
of  the  State  Prohibition  executive  committee  for  Mississippi, 
member  of  the  national  Prohibition  executive  committee, 
secretary  of  the  convention  board  of  the  Mississippi  Baptist; 
convention,  and  special  agent  of  Mississippi  College  to  raise 
an  endowment.  In  June,  1893,  he  was  elected  president  of 
Mercer  University,  Georgia.  W.  H.  Whitsitt. 

Game-laws :  laws  regulating  the  killing  and  taking  of 
game.  Under  the  English  common  law  all  game  was  re- 

garded as  the  property  of  the  king,  and  heavy  penalties 
were  imposed  upon  those  who  encroached  upon  the  royal 
prerogative  by  engaging  in  the  hunting  of  such  animals. 
To  kill  a  deer,  it  is  stated,  was  considered  almost  as  heinous 
an  offense  as  to  kill  a  man.  But  the  severity  of  the  punish- 

ment was  relaxed  in  favor  of  offenders  belonging  to  the  no- 
bility or  the  higher  classes  of  society ;  so  that,  by  force  of 

custom,  they  came  to  enjoy  a  peculiar  privilege  and  exemp- 
tion. But  at  an  early  period  the  laws  concennng  the  taking 

of  game  were  defined  by  statute.  The  statute  now  in  force 
has  abolished  all  distinction  of  class  in  regard  to  the  nature 
of  the  liability  incurred  by  violating  the  law,  and  requires 
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all  iM'isdiis  ili'.>irini;  to  Imnt  gniiip,  eithor  upon  lln'ir  own 
liiiiil  or  Unit  of  luiolliei',  to  take  out  a  yearly  ci-rlilicate  by 
wliicli  permission  is  conceded.  If  tlie  land  belongs  to  some 
third  jjcrson,  his  consent  that  a  certificate  may  issue  must 
bo  obtained.  Poaching  is  punished  with  great  .severity. 
No  person  is  authorized  to  .sell  game  without  procuring  a 
lioen.se  conferring  the  power.  Minute  and  stringent  regu- 

lations are  established  <ieteriiiining  the  times  of  the  year 
wlieu  gauu>  may  Ije  taken  by  tlmse  |iossessiMg  the  |)rivilege. 
The  policy  of  liritish  legislation  is  to  conline  the  riglit 
to  kill  game  to  the  aristocr.it ie  and  land-holding  classes  ; 
and  the  laws  prohil)iting  interference  with  their  privileges 
are  consecpiently  made  very  rigid  and  .strictly  enforced.  In 
the  U.  S.  the  right  to  kill  game  is,  enjoyed  equally  by  all 
citizen.s,  anil  the  only  common-law  restriction  against  its  ex- 

ercise arises  from  the  necessity  of  avoiding  the  commission 
of  a  trespass  upon  the  lands  of  otlicr  persons.  Hut  statutory 
provisions  have  been  adopted  in  a  large  nuiriber  of  the 
States  prohibiting  the  act  of  taking  certain  valuable  kinds 
of  game  except  at  certain  seasons  of  the  year. 

T.  W.  Dwuiirr. 

Game'lioii  (in  Gr.  Ta/xri^uiy,  from  yafiuv,  nuirry) :  the 
seventh  mouth  of  the  Attic  year,  so  called  because  it  was 
the  month  in  wliich  marriages  took  place.  It  corresixjuded 
with  the  last  h.ilf  of  January  and  the  first  lialf  of  Fei)ruary. 

See  Unger's  Zriirfrhnunij  der  (/ricc/ii'ii  iiinl  Rfimer  (Munich, 
1892).  For  succinct  statements,  see  Kcinaeh's  Tniiti'  d'epi- 
graphie  jirec.qu.e,\)\i.  iTi-iiiYA;  Freund's  Trii'nnlnm  plii/olo- 
gicum,  iii.,  ])|).  ;i7-47 ;  and  Gow's  Comp(inii>n  to  School 
Classics,  pp.  78-84.  J.  R.  S.  S. 
(jamiii^  and  (Jnniing-house.s  [M.  Eng.  gammen  <  0. 

Eng.  gameniaii,  deriv.  of  gdiiiiii.  goinr/i.,  ganu-,  sport  >  Eng. 
game  and  gammon] :  in  law,  the  playing  of  games  of  hazard 
for  money  or  some  article  of  pecuniary  value  and  the  houses 
devoted  to  such  purposes.  At  common  law  gaining  was  not 
recognized  as  a  criminal  offense,  and  was  only  made  punish- 

able when  it  had  been  employed  as  a  means  for  the  commis- 
sion of  fraud.  Thus  cheating  by  the  use  of  false  dice  or  de- 

ceptive cards  subjected  the  defrauder  to  indictment,  and  he 
was  punished  by  fine  and  imprisonment.  Public  gaming- 

houses, or  houses  kept  for  the  purpose  of  affording  a  place 
for  people  to  gamble  for  money  or  other  valuables,  also  were 
deemed  common  nuisances,  and  might  be  suppressed ;  but 
in  order  to  sustain  an  indictment  it  was  necessary  that  the 
house  be  used  commonly  for  gambling  purposes,  although 
not  necessarily  by  more  than  a  particular  class  of  persons. 
But  in  all  cases  where  the  persons  engaging  in  gaming  were 
the  victims  of  no  imposition,  acted  of  their  own  free  consent, 
and  the  jjlay  was  fairly  conducted,  not  only  was  the  act  not 
deemed  sufficiently  reprehensible  to  deserve  legal  punish- 

ment, but  the  courts  would  lend  their  aid  to  enable  the  win- 
ner of  money  to  recover  it  from  the  loser.  But  the  per- 

nicious influence  of  gaming  u]ion  social  morals,  and  the 
passion  for  indulging  in  it  which  is  apt  to  be  created  in  its 
votaries,  as  well  as  the  great  opportunities  which  are  afford- 

ed for  deluding  and  defrauding  the  inexperienced  and  the 
young,  have  led  to  the  enactment  of  statutes  both  in  Great 
Britain  and  in  the  U.  S.  making  the  practice  unlawful  and 
imposing  penalties  upon  those  engaging  in  it  or  providing 
means  for  its  repression.  The  provisions  of  these  statutes 
vary  in  detail,  but  in  general  they  provide  for  the  summary 
conviction  and  punishment  of  the  proprietors  of  gaming- 

houses, and  for  the  confiscation  of  the  gaming  implements, 
and  declare  that  contracts  by  way  of  gaming  or  wagering 
shall  be  void,  and  that  no  suit  shall  be  brought  to  enforce 
the  payment  of  the  money  won.  Under  such  statutes  bills 
and  notes  given  for  money  won  at  [ilay  are  void  on  account 
of  the  illegal  consideration.  They  also  frequently  provide 
that  if  any  money  or  properly  be  deposited  with  a  stake- 

holder to  await  the  result  of  a  game  or  wager,  the  depositor, 
whether  he  lose  or  not,  may  bring  suit  against  the  stake- 

holder or  winner  (if  he  receive  it)  to  recover  it.  and  some- 
times impose  a  forfeit  or  penalty  on  those  who  practice 

gaming.  Revised  by  P.  Stuboks  Allen. 

(iraiii'iiianis  [Lat.  gam: marus,  cam'marus,  from  Gr.  Ki.ii- 
fuipos,  Kafiixopos,  a  kind  of  lobster] :  a  goiuis  of  amphipod 
crustaceans  occurring  in  both  fresh  and  salt  water,  but 
without  common  name  except  that  of  beach-flea  or  sand- 
liopper,  wliich  they  share  with  most  amphipods.  They  are 
an  important  element  in  the  food  of  various  fishes. 

J.  S.  K. 

(Jaiil'llt  [formerly  gamniiit,  from  Fr.  gamme,  name  of 
the  Gr.  letter  y  (gamma)  +  Fr.  uf,  do  (in  music)]  :  in  music, 

the  luimc  formerly  given  to  the  series  of  notes  forming  the 
diatiiuic  scale.  The  first  attem|)t  to  adjust  in  a  scientific 
manner  the  elements  of  the  diatonic  scale  is  usually  ux- 
cribed  to  (iiiido  d'Arezzo,  a  Benedictine  monk  of  the  tenth 
ceidury.  He  had  diligently  studied  music,  such  as  it  then 
was,  and  by  jiractice  in  his  monastery  became  so  sensible  of 
the  needless  diflicuiltiHs  imposed  upon  learners  for  want  of  a 
clear  and  .seicrilific  arrangement  of  the  various  tones  that 
li(!  uuilcrtook  the  remodeling  of  the  whole  musical  system. 
He  conmienced  by  adding  one  note  below  the  lowest  then 
in  use.  To  this  new  or  suj)plcmentary  note  he  gave  the 
name  of  gamma,  from  the  third  letter  of  the  Greek  alphabet. 
He  had  also  been  much  impressed  with  the  recurrence  of 
certain  syllables  in  the  following  verse  of  a  hymn  to  St. 
John,  then  infrequent  use: 

Uf  queant  taxis  i?esonare  fibris, 
Mira  gestorum  T^aniuli  tnorurn, 
Solve  pollute  Lahii  ̂ -eatuni, 

Saucte  Joannes. 
To  the  six  notes  of  the  hexachord  he  therefore  appropriated 

these  .syllables — viz.,  l/'t.  Re.  Mi.  Fa.  Sol.  La,  and  the  scale 
thus  formed  (.SV,  for  the  seventh  grade,  being  added  after- 

ward) acquired  tlii^  name  of  the  gamm-ul,  or  ganiiit.  The 
scale  as  thus  regulated  by  Guido  ajipears  to  have  embraced 
two  octaves  and  a  sixtli  in  its  range — i.  e.  the  original 
gamut,  its  repetition  in  the  octave,  and  six  notes  of  a  fur- 

ther scries.  Revised  by  Dudley  Buck. 

(iananocjue.  giin-i!n-ok' :  flourishing  village  of  Leeds  co., 
Ontario,  Canada; :  near  the  Grand  Trunk  Railway,  and  on 
the  St.  Lawrence,  opiiosite  the  Tliousand  islands  (see  map 

of  Ontario,  ref.  'S-ii).  It  has  extensive  manufactures,  a 
great  water-powei-,  and  is  a  place  of  summer  resort.  Pop. of  sub-district,  3,000. 

(<an(lu:  a  kingdom  of  Upper  Sudan,  Western  Africa: 

situated  on  both  sides  of  the  Niger,  from  11°  to  14"  N.,  and 
inhabited  by  people  of  the  Fulah  race.     Capital,  Gandu. 

Gaii^a :  See  Sand-grouse. 
(lian'gos  [via  Lat.  from  Gr.  rdyyris.  from  Sanskr.  Oanga, 

Ganges]:  the  principal  river  of  Hindustan.  Its  .sources  are 
in  the  Himalayas,  its  mouth  in  the  Bay  of  Bengal.  Its  en- 

tire length  is  about  1.500  miles.  It  begins  its  upper  course, 

under  the  name  of  Bhagirathi,  in  lat.  'iO  .54'  N.  and  Ion.  79° 
7'  E.,  at  an  elevation  of  10,300  feet,  in  the  Himalaya  Moun- 

tains, where,  according  to  the  celebrated  old  Sanskrit  epos, 
Ramdyana — which  in  many  places  is  simply  an  allegorical 
description  of  the  Ganges  and  its  influence  on  human  life — 
it  became  entangled  in  the  hair  of  Siva  on  its  descent  from 
heaven  to  earth.  It  issues  from  under  an  immense  bed  of 

snow,  piled  up  Ijetween  three  peaks  frpin  the  height  of  13,- 
800  feet  to  22,000  feet :  rushes  out  from  the  Himalaya  in 
wild  torrents:  joins  the  Alaknanda:  receives  the  name  of 
Ganges  :  and,  having  descended  more  than  9,000  feet  during 
a  course  of  160  miles,  it  enters  at  Hardwar,  at  an  elevation 
of  1,024  feet,  the  plain  of  Hindustan,  and  begins  its  middle 
course.  From  Hardwar  to  Soti,  where  the  lower  course  of 
the  Ganges  (the  Delta)  begins,  the  distance  is  nearly  1,100 
miles.  At  Hardwar  the  Ganges  becomes  navigable — above 
Cawnpore  only  for  river-craft  and  passenger  steamei's,  but 
below  Allahabad  for  large  vessels.  In  spite  of  the  frequent 
shoals  which  it  forms  at  one  season  and  removes  the  next, 
thus  altering  its  ))anks  from  year  to  year,  the  middle  channel 
of  its  bed  is  everywhere  practicable  for  large  vessels  after 
its  confluence  with  the  Jumna.  Below  Allahabad  it  receives 
from  the  left  the  waters  of  the  Gumti,  Gogra,  Gandak,  and 
Kusi,  and  from  the  right  the  Son,  and  passing  by  the  large 
cities  of  Benares,  Patna.  Behar,  and  Murshadabad  on  its  way 
to  Calcutta,  it  forms  a  most  splendid  highway  of  communi- 

cation and  traffic  through  one  of  the  most  fertile  and  most 
thickly  peopled  regions  on  the  earth.  The  Delta  of  the 
Ganges  begins  at  a  distance  of  200  miles  from  the  sea,  and 
forms  a  perfect  wilderness  of  creeks  and  rivers,  some  of 
which  are  salt,  and  all  of  which  are  subject  to  tidal  influ- 

ences. The  northern  arms  unite  with  the  waters  of  the 

Brahmaputra:  the  southernmost,  the  Hugli,  opens  the  wid- 
est and  deepest  passage  to  the  Bay  of  Bengal.  According 

to  the  poet,  this  delta  was  formed  liy  Siva  squeezing  the 
water  from  his  haii-s  and  letting  it  run  out  between  his  fin- 

gers, but  according  to  the  naturalist,  it  was  formed,  as  all 
other  deltas  were  formed,  by  the  mud  which  the  river  car- 

ries along  with  it.  and  which,  in  the  case  of  the  Ganges,  is 
of  an  amount  so  immense  that  its  annual  average  has  been 
computed  at  534,600,000  tons.  This  large  tract  of  low,  flat, 
alluvial  land  is  yearly  inundated  by  the  Ganges  from  the 
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boijiiiiiiii,!;  of  Miiy  to  the  bogiiiiiint;  of  November.  In  the 
niiihlle  of  August  only  the  houses  huiU;  on  mounds  mui  the 
tops  of  tlio  trees  are  seen;  the  whole  liin(lsea|i(!  is  one  sheet 
of  water,  where  large  vessels  and  small  boats,  steanishi|)s 
and  rafts,  swarm  and  float  along.  In  November,  wlieii  the 
waters  have  subsided,  acres  of  land  have  been  carried  away, 

and  in  other  places  acres  of  land  have  been  formed.  Lai'ge 
islands  are  thrown  up  and  attach  themselves  to  the  nuiin- 
land,  while  the  river  retires  from  its  old  channel  and  forms 
a  new  one  many  miles  off.  Tluis  formerly  Kajmahal  stood 
on  the  bank  of  the  river,  now  7  miles  away.  The  river  is 

worshiped  by  the  natives  as  the  goddess  "Ganga."  Not 
only  are  pilgrimages  made  to  particular  places  on  its  shores, 
where  ablutions  are  performed,  the  dying  exposed,  and  the 
dead  thrown  in,  but  the  whole  Hindu  mythology  is  con- 

nected with  it.  Revised  by  M.  W.  Harrington. 

(lian^lioii.  gitng'gli-dn  [via  Fr.  from  Low  Lat.  gnnf/li'nn. tumor,  from  Gr.  ydyyKiov,  tumor  under  the  skin] :  in  general, 
an  accumulation  of  gray  nervous  nuitter.  M(5re  exactly,  a 
ganglion,  wherever  found,  consists  of  nerve-cells  and  nerve- 
flbevs  mingled  in  various  propoi'tion  and  bearing  relations 
(not  fully  known)  to  one  another,  of  blood-vessels,  and  of  a 
framework  of  connective  tissue.  The  term  {]j1u.  ganglia)  is 
also  applied  to  parts  of  the  gray  matter  of  the  brain  and 
spinal  cord,  having  more  or  less  definite  shapes  and  bound- 

aries, and  l)eing  the  seat  of  certain  functions.  The  optic 

thalami  anil  corpora  striata  in  the  lu'ain  arc  such  ganglia, 
(ianglia  answering  to  the  sjiecific  definition  (given  above  are 
fouutl  attached  to  the  posterior  roots  of  the  spinal  nerves 
(and  some  cranial),  upon  the  terminal  branches  of  many 
nerves,  and  in  greatest  abundance  and  of  greatest  size  in  the 
so-called  sympathetic  nervous  system.  (See  Ganglionic 
Nervous  System.)  A  ganglion  may  be  round  or  flat,  or  of 
any  shape  (semilunar  ganglion),  of  microscopic  size,  or  as 
large  as  a  finger-nail.  In  the  Invertehrata  the  nervous  sys- 

tem is  wholly  made  up  of  such  ganglia,  united  by  nervous 
trunks  (bundles  of  nerves).  The  exact  functions  of  ganglia 
are  not  well  known.  Those  situated  on  the  posterior 
branches  of  the  spinal  nerves  seem  to  play  an  important 
|)art  in  maintaining  or  regulating  the  nutrition  of  the  mus- 
olcs  and  body  in  general,  while  the  ganglia  of  the  sympa- 

thetic system  play  a  similar  role  in  relation  with  the  internal 
organs. 

The  term  Ganglion  is  also  used  to  designate  certain  cyst- 
like bodies  located  in  the  tendons  of  the  hand  and  elsewhere. 

Revised  by  William  Pepper. 

fJanarlioii'ic  Nervous  System  :  an  appendage  of  the 
cerebro-spinal  system,  existing  in  a  rudimentary  condition 
in  nearly  all  Vertebrata,  and  attaining  its  most  complete  de- 

velopment in  man.  It  consists  of  ganglia  placed  in  front 
of  the  vertebral  column,  on  either  side  of  it,  from  the  base 
of  the  skull  to  the  coccyx,  or  lowest  bone  of  tlie  s])ine. 
These  ganglia  are  united  by  vertical  nervous  cords,  which 
form  a  chain  on  each  side.  There  are  4  jjairs  of  ganglia  in 
the  head.  ;!  in  tlie  neck,  13  in  the  dorsal  region,  4  in  tlic 
lumbar,  5  in  tlie  sacral  region,  and  1  ganglion  upon  the 
coccyx.  This  single  ganglion  is  the  point  of  union  of  tlie 
two  chains.  According  to  some  anatomists  there  is  a  simi- 

lar Junction  of  the  two  chains  in  a  ganglion  situated  on  the 
anterior  communicating  artery  of  the  brain,  the  ganglion  of 
Ribes.  From  these  ganglia  nerves  proceed  in  two  direc- 

tions: (1)  to  the  spinal  nerves  ami  thence  to  the  spinal  cord, 
and  (2)  to  various  organs  and  to  otlier  ganglia  near  organs. 
These  ganglia,  of  large  size  and  great  importance,  are  placed 

upon  or  near  to  the  heai't,  lungs,  stomach,  liver,  kidneys,  in- 
testines, uterus,  bladder,  etc.  They  are  nearly  all  symmet- 

rically placed  on  either  side  of  the  median  line,  and,  to- 
gether with  intricate  networks  of  nerve-fibers  coming  to 

and  going  from  them,  constitute  what  are  called  plexuses. 
Thus  there  are  cardiac  jilexuses,  a  solar  plexus,  a  hypogastric 

plexus,  etc.  Some  of  the  nerves  connecting  the'  vertebral chain  of  ganglia  with  the  visceral  ganglia  are  so  important 

as'to  bo  designated  by  special  names.  Thus  the  cardiac  nerves 
extend  from  the  cervical  ganglia  to  the  cardiac  plexuses; 
the  splanchnic  nerves  connect  the  dorsal  ganglia  with  the 
semilunar  ganglia,  which  lie  behind  the  stomach  and  go  to 
form  the  great  solar  [)lexus.  All  the  ganglia  referred  to 
above  are  visible  to  the  naked  eye,  but  there  are  innumerable 
mi<;roscopic  ganglia ;  they  are  found  between  the  muscular 
fil)ers  and  under  the  mucous  membrane  of  various  organs. 

The  functions  of  the  ganglionic  nervous  system  are  motiir, 
sensory,  and  nutritive,  ami  are  only  imperfectly  known. 
The   following  are   the   chief   movements  which  are   con- 

trolled by  the  sympathetic:  In  the  head  certain  movements 
of  the  iris  (ophthalmic  ganglion),  of  muscles  of  the  internal 
ear  (otic  ganglion),  of  muscles  of  the  soft  palate  (spheno- 

palatine ganglion);  in  the  chest,  the  cardiac  contractions 
by  the  cervical  ganglia  and  cardiac  plexuses;  in  the  abdo- 

men, the  peristaltic  movements  of  the  stomach  and  intes- 
tines, the  evacuative  movement  of  thi^  bladdci'  and  uterus. 

The  most  striking  peculiarity  of  this  motor  energy  is  that 
it  is  wholly  withdrawn  from  the  influence  of  volition — that 
it  is  manifested  in  an  automatic,  necessary  way.  It  is  also 

to  bo  remembered  that  this  motor  energy  is  in  "part  derived from  the  spinal  cord  by  means  of  the  fibers  connecting  the 
two  systems.  Motor  energy  is  also  shown  in  the  range  of 
the  ganglionic  nervous  system  in  the  movements  of  blood- 

vessels, arteries  chiefly,  and  this  so-called  vasd-motor  func- 
tion is  worthy  of  separate  study.  The  anatomical  basis  of 

this  function  lies  in  tliLs,  that  blood-vessels  p<issess  a  muscu- 
lar coat,  and  receive  numerous  filaments  from  sym]iat4ietic- 

ganglia ;  some  of  the  larger  vessels  even  bear  plexuses.  Ex- 
perimentation shows  that  if  tlie  ganglia  or  nerves  supplying 

blood-vessels  be  removed  or  severed,  the  vessels  relax  and 
remain  dilated,  while,  on  the  other  hand,  if  these  nervous- 
elements  be  irritated  (as  by  electricity),  the  vessels  diminish 
in  size  by  contraction  of  their  muscular  coats.  In  the  parts 
sujiplied  by  vessels  whose  nerves  have  been  cut  are  observed 
redness,  increased  heat,  and  greater  activity  of  nutrition,. 
This  law,  that  the  ganglionic  nervous  system  controls  vas- 

cular contractility,  was  enunciated  by  the  distinguished 
American  physiologist  Brown-Sequard.  It  has  since  been, 
shown  that  this  function  of  the  sympathetic  nervous  sys- 

tem is  in  great  part  borrowed  from  tfie  spinal  cord,  the- 
same  effects  being  produced  by  section  of  ganglionic  nerves 

and  certain  parts  of  the  spinal  axis ;  the  chief  vaso-motor- 
center  of  the  body  being  in  the  medulla  oblongata.  The^ 
peristaltic  movements  of  the  stomach  and  the  processes  of 

secretion  in  its  glands  are  produced  by  reflex  actions,  taking- 
place  chiefly  within  the  circuit  of  the  great  sympathetic ; 
yet  active  mental  exertion  or  an  emotion  may  arrest  these 
actions,  producing  acute  indigestion ;  and,  vice  i-ersa,  an 
intense  irritation  of  the  stomach  may  cause  many  cere- 

bral symptoms — headache,  vertigo,  mental  depression.  An 
emotion  may  produce  jaundice,  an  evidence  of  disturbance- 
of  the  secretory  function  of  the  liver  by  a  cerebral  influ- 

ence. The  various  intestinal  functions  are  done  by  tlie- 
agency  of  ganglia  and  nerves  of  the  alidominal  sympa- 

thetic :  but  we  find  that  irritation  of  the  intestines  (worms,, 
undigested  food)  may  set  up  violent  actions  of  the  spinal 
cord  (convulsions  in  infants)  or  cerebral  depression  (melan- 

cholia in  the  adult) :  and  the  action  of  cold  upon  the  skin 

of  the  body  is  a  well-known  cause  of  increased  peristaltic- 
action  and  secretion  in  the  bowel  (diarrha>a).  Turning  now 
to  ]iurely  local  vascular  movements,  it  is  a  matter  of  com- 

mon observation  that  we  blush  or  turn  pale  in  consequence- 
of  unexpressed  mental  states  (emotions).  The  above  facts 

justify  the  following  generalizations:  That  while  many  lo- 
cal movements  (muscular  and  vascular)  and  secretions  are 

under  the  immediate  control  of  ganglia  of  the  sympathetic 

system,  the  relations  existing  between  this  and  the  eerebro- 
s])inal  are  most  intimate,  and  that  actions  of  a  reflex  order 
are  constantly  taking  place,  involving  the  activity  of  both 
systems,  an  impression  made  upon  terminal  cerebro-spinal 
nerves  being  capable  of  producing  actions  in  organs  sup- 
]jlied  by  ganglionic  nerves,  and  an  irritation  of  terminal 
nerves  of  the  sympathetic  being  capable  of  setting  up  ac- 

tions in  the  brain  and  spinal  cord,  and  in  parts  supplied  by 
nerves  issuing  from  them. 

(3)  The  sensations  arising  in  the  ganglionic  nervous  sys- 
tem are  usually  vague  and  dull:  in  perfect  health  there  are 

no  visceral  sensations.  When  excessively  excited,  however, 

the  ganglia  and  nerves  of  this  system  are  capable  of  evolv- 
ing most  intense  pain  (colic,  passage  of  calculi,  angina  pec- 

toris). 

(8)  As  regards  the  relations  of  the  ganglionic  nervous  sys- 
tem to  nutrition,  properly  speaking — i.  e.  intimate  tissue- 

changes  independent  of  vascular  modification — we  know 
very  little.  Certainly  there  is  sufficient  jiresumptive  evi- 

dence to  point  to  a  -very  intimate  relationship  between  the 
sympathetic  ganglia  and  nutrition,  and  certain  profound 
nutritional  disorders  like  Addison's  disease  seem  to  impli- 

cate the  sympathetic  nervous  system. 
Revised  by  William  Pepper. 

Gnn&rrn :  the  metropolis  of  Paphlagonia,  Asia  Minor, 
where  a  council  was  held  in  the  middle  of  the  fourth  cen- 
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t.ury — the  exact,  date  is  uncerliiin — and  canons  passed  against 
IJishop  Eustatliiiis  and  his  followers,  who  constiliiled  a  sect 
which  advocated  these  aseotie  ]iractiecs.  viz. :  'I'he  tirohibition 
(if  marriajje  ;  that  woiiieii  should  aljandoii  their  luisbaiids  and 
children,  dress  as  men,  and  cut  olV  their  hair;  that  slaves 
.should  run  away  from  their  niast-er.s  on  the  plea  that  the 
masters  were  not  .pious  enough  ;  that  prayers  should  not  be 
made  in  the  houses  of  marri(Hl  people,  nor  the  Eucharist  be 
received  from  a  married  priest  (an  important  incidental 
proof  of  the  commonness  of  marriage  of  priests  in  the  fourth 
century);  the  prohibition  of  all  enjoyment  of  the  flesh  ;  that 
there  should  be  fasts  on  Sunday,  imt  not  on  the  regular 
ecclesiastical  fast  days,  and  private  religious  meetings ;  tiiat 

the  commemoratory  services  to  mai-tyrs  should  not  be  ob- 
.servcd.  Sa.mukl  Macauley  Jackson. 

Ganari'PiiP.  gJlnggreen,  or  Mortification  [from  ().  Fr. 
gangrene  >  Pr.  gangn-ne  <  Lat.  gangrnena  —  Gr.  -yoTypaivo. 
"ganj>rene,  eating  sore,  deriv.  of  ypaimv,  gnaw,  eat] :  the death  of  portions  of  the  body  in  the  midst  of  living  parts. 
The  portions  mo.st  frequently  affected  are  the  hands  and 
feet,  because  in  these  the  circulation  of  the  blood  is  most 
apt  to  be  seriously  interfered  with,  but  the  internal  organs, 
as  not  infrequently  the  lungs,  may  likewise  be  involved. 
Numerous  causes  of  depression  of  general  vitality  predispose 
to  gangrene,  the  active  cause,  however,  always  being  micro- 
organismal  infection.  Of  the  causes  whieli  lead  t«  (lepraved 
nutrition  the  majority  are  operative  by  interfering  with  the 
circulation.  Thus  in  old  age  the  blood-vessels  are  diseased 
and  circulation  is  sluggish,  in  cases  of  tumor  or  other  forms 
of  pressure  the  ingress  or  egress  of  blood  may  be  prevented 
by  constriction  of  the  artery  or  vein  of  apart;  in  chronic 
ergot-poisoning  (see  Ergotism)  the  blood-vessels  are  kept  in 
a  state  of  continuous  constriction,  as  may  also  be  the  ease 
in  various  nervous  affections.  Besides  these  circulatory  dis- 

turbances, injuries,  chemical  irritants,  and  certain  diseases 
like  diabetes  may  determine  the  occurrence  of  gangrene. 

Two  varieties  are  usually  described :  the  moist  and  the  dry. 
The  former  occurs  when  the  part  is  full  of  blood,  as  in 
Iiressure  on  a  vein  ;  the  latter  when  the  area  is  ansmio  from 
obstruction  of  the  inflow  of  blood,  as  in  old  age  or  ergotism. 
The  disease  begins  with  development  of  a  small  black  sjiot, 
which  may  be  the  Seat  of  intense  pain ;  gradually  the  proc- 

ess extends,  pain  ceases,  and  sensation  in  the  part  is  lost. 
If  the  gangrene  is  dry,  the  affected  part  becomes  dry  or  mum- 

mified very  slowly,  has  a  leathery  appearance,  is  cold  and 

dead.  In  "moist  gangrene  the  part  is  boggy  from  presence  of 
fluid,  crackles  on  pressure  from  the  decomposition  gases  con- 

tained, is  bluish  green  in  color,  of  foul  odor,  and  is  covered 
with  blebs  which  loosen  the  skin  and  make  it  apt  to  be 
rubbed  off.  These  processes  continue,  and  if  the  patient  be 
not  overwhelmed  by  the  blood-poisoning  the  dead  part  may 
be  removed  at  a  line  of  demarkation  which  forms  above  the 
area  of  disease.  A  form  of  rapidly  fatal  gangrene,  called 
hospital  gangrene,  takes  origin  in  wounds,  and  is  particularly 
common  and  destructive  in  military  hospitals  in  times  of 
wa  r. 

The  treatment  of  gangrene  varies  widely  with  the  cause, 
and  the  experienced  surgeon  alone  may  judge  when  ampu- 

tation is  advisable  or  when  nature  should  be  allowed  to  take 
her  course.  The  latter  plan  is  usually  pursued  in  the  dry 
gangrene  of  old  people.  Stimulants  for  general  support 
and  local  warmth  to  the  part  are  always  called  for. 

William  Pepper. 

Gangue,  gang  [Fr.]  :  in  mineralogy  and  mining,  the  min- eral substance  which  surrounds  an  ore  or  a  mineral  lying 
within  the  same  vein. 

Gaiijam.  ga'an-ja'am' :  district  of  the  province  of  Madras, British  India;  lying  along  the  Bay  of  Bengal,  between  lat. 

IS"  18'  and  19°  40'  N.  Its  area  is  8,1311  sq.  miles;  pop.  1,800,- 
000,  chiefly  Hindus.  It  produces  rice,  maize,  sugar,  oil,  and 
different  dyestuffs.     The  principal  town  is  Berhampur. 

(.aiiiiet  [0.  Eng.  ganet,  a  seafowl,  deriv.  of  gan-,  the  root 
found  in  gos.  goose  <  Teuton,  (/ares]  ;  any  one  of  various  sea- 
fowls  of  the  genus  Sula ;  belonging  to  the  order  Stegano- 
podes,  and  related  to  the  pelicans.  They  have  aU  four  toes 
united  by  a  web,  sharp,  strong  beaks,  and  a  small  pouch  be- 

neath the  throat.  External  nostrils  are  absent,  as  in  the 

cormorants.  The  skeleton  is  remarkably  light  and  pneu- 
matic and  numerous  air-sacs  are  present  just  below  the  skin, 

especially  about  the  breast.  Gannets,  although  heavy,  are 
good  swimmers,  and  are  birds  of  powerful  flight,  capturing 

the  fish  upon  which  thev  fee<l  by  plunging  headlong  down- 
ward from  heights  of  100  to  20()  feet,  and  transfixing  them 

with  their  pointed  beaks.  Some  speciirs  breed  upon  rocky 
cliffs,  while  otiiers  build  rude  nests  ujion  the  stunted  bushes 

of  low,  sandy  islets.  'J'h(ty  lay  a  .single  chalky-looking  egg, 
the  young  are  naked  and  helpless,  grow  .slowly,  and  require 
at  least  two  months  Icj  attain  their  full  size.  The  best 
loiown,  as  well  as  largest,  species  is  the  common  gannet 
(Sula  bassana),  known  in  Scotland  as  the  solan-goose,  a, 
bird  3  feet  in  length  and  6  in  spread  of  wing.  The  pri- 

maries are  lilairk,  the  rest  of  the  jiluinage  snowy  white 
except  the  lc.)]j  of  the  head,  which  is  washed  with  yellow. 
Young  birds  arc  dark  brown,  with  white  spots  above,  below 
grayish  white,  feathers  edged  with  dark  brown,  quill  and 
tail  feathers  blackish.  This  species  breeds  at  a  few  locali- 

ties in  the  British  islands,  notably  Bass  Rock,  and  at  two  or 
three  places  in  the  Ciulf  of  St.  Lawrence.  In  winter  it 
ranges  south  to  the  Madeiras  and  Gulf  of  Mexico.  Other 
species  of  gannets  are  found  in  Australia,  the  Indian 
()cean,  on  tlic  west  coast  of  America,  and  in  the  Gulf  of 
Mexico.  In  the  latter  locality  occurs  the  down-gannet  or 
booby  {Sula  leucoguster),  so  named  from  its  stolid  actions 
and  apparent  indifference  to  danger.  F.  A.  Lucas. 

Gan'nett,  Ezra  Stiles,  D.  D.  :  grandson  of  President 
Stiles  of  Yale ;  li.  in  Cambridge,  Mass.,  May  4, 1801.  lie  was 
a  student  at  Phillips  Academy,  Andover,  a  graduate  of  Har- 

vard College  in  the  class  of  1820,  and  of  the  Cambridge 
Divinity  Seliool  three  years  later,  and  passed  at  once  into 
the  minis-try  as  colleague  pastor  with  Dr.  W.  E.  Channing, 
being  ordained,  in  Fecleral  Street  church,  Boston,  June  20, 
1834.  In  that  eliarge  he  remained  till  his  death.  His  pub- 

lished discourses  were  numerous.  He  founded  The  Scrip- 
ture Interpreter,  edited  for  some  years  The  Monthly  3Iiscel- 

lany,  and  was  joint  editor  with  Dr.  Alvan  Lamson  1844-^9 
of  The  Christian  Examiner.    D.  near  Boston,  Aug.  28, 1871. 

Gannett,  Henrt  :  geographer ;  b.  in  Bath,  Me.,  Aug.  24,^ 1846.  He  was  educated  at  the  Lawrence  Scientifle  School, 

Hooper  Slining  School,  and  Harvard  College;  was  assist- 
ant in  the  Harvard  College  observatory  1870-71 ;  topogra- 

pher of  the  Hayden  national  survey  1872-78;  geographer 
of  the  tenth  and  eleventh  censuses ;  and  has  been  chief 

topographer  of  the  U.  S.  Geological  Survey  since  1882.  He 
has  been  a  voluminous  writer,  contributing  extensively  to 

the  publications  of  the  Hayden  and  U.  S.  Geological  Sur- 
veys, the  census  publications,  the  Unryrlopa'dia  Britannica, 

and  numerous  educational  and  statistical  works.  Yiis  Dic- 
tionary of  Attitudes  (in  the  U.  S.)  (2d  ed.  1891)  is  of  great 

value.  He  has  also  published  a  Manual  of  Topographic  Sur- 

veying as  a  monograph  of  the  U.  S.  Geological  Sm-vey. M.  W.  H. 

Gannett,  William  Chaxxing,  A. B. :  clergyman;  b.  in 
Boston,  Mass.,  Mar.  VA,  1840.  He  graduated  from  Harvard 
College  in  1860;  entered  the  ministry  of  the  Unitarian 
Church;  and  held  pastorates  in  Milwaukee,  Wis.,  Lexing- 

ton, Mass.,  St.  Paul,  Minn.,  and  Rochester,  N.  \,  He  was 
one  of  the  first  to  engage  in  educational  work  among  the 
colored  people  in  the  South,  and  for  many  years  has  been 
one  of  the  editors  of  Unity,  an  organ  of  the  Western  LTnita- 
rians.  His  publications  include  Ezra  Stiles  Oaitneti,  a  biog- 
raphv  of  his  father,  containing  a  history  of  the  Unitarian 
movement  (1875);  A  Year  of  Miracles;  and  The  Thought 

of  God,  poems  in  collaboration  with  Rev.  "Frederick  L. Hosmer. 

Ganoids ;  See  Fishes. 
Gansevoort.  Peter  ;  soldier :  b.  at  Albany,  N.  Y.,  July 

17, 1749  ;  appointed  major  Second  New  York  Regiment  1775, 
and  accorapanied  the  army  of  Montgomery  in  its  invasion 
of  Canada;  lieutenant-colonel  1776,  and  commanded  Fort 
George;  the  following  year,  while  in  command  of  Fort 
StanwLx,  he  successfully  withstood  a  siege  of  nearly  three 
weeks  bv  both  the  British  and  Indian  forces  under  St.  Leg- 
er.  and  therebv  prevented  the  latter  from  co-operating  with 
Burgoyne.  For  this  service  the  thanks  of  Congress  were 
tendered  him.  In  1781  the  State  of  New  Y'ork  appointed 
him  brigadier-general,  and  in  1809  he  was  appointed  in  the 
U.  S.  army  with  the  same  rank.     D.  July  2,  1812. 

Gan'ymede  [Lat.  (fanyme'des,  Gr.  ravv/i-fiS-ns] :  son  of 
Tros.  the  first  King  of  Troy;  because  lie  was  the  "most 
beautiful  of  mortal  men"  he" was  stolen  by  the  gods  to  be- 

come cuji-bearer  to  Zeus.  In  vase-paintings  Zeus  himself 
carries  Ganymede  off,  but  in  plastic  art  the  eagle  of  Zeus  is 

the  kidna|j)")er.  Originally  the  eagle  was  merely  the  mes- 
senger of  Zeus  (cf.  the  marble  grouji  in  the  A'atican).  but  in later  pederastic  times  Zeus  himself,  in  the  form  of  an  eagle, 
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to 

carries  off  tho  lioy,  who  yields  liimselt  williiiKly  (ef.  (lie 

marlile  group  in  St.  iMiirk's,  Venice).  Sec  Roscher,  Lexieon, 
and  Baumeister, />('(it;H«;e?-,  s.  v.;  Langl,  Oriechisnhc,  (iotter 
und  IlehUngestaUen,  p.  90  ff. ;  ().  Jalin,  Archrfoloz/isc/ii' 

Beitrcige,  p.  13  ff. ;  Overbeck,  h'luisfmytlintiHjic,  p.  .515  If. 
Also  Gayley,  Classic  3Iyf/is  in  Kiiylinh  Li'ferafiiri-'  (Bciston, 1893).     See  Hkbe.  J.  K.  S.  Stkrrktt. 

Gap.  ga"ap :  a  poorly  built  liut  beautifully  situated  town 
of  France;  capital  of  the  department  of  llautes-AIpes;  on 
the  Luye  (see  nuip  of  France,  ref.  8-II).  It  stands  in  a  wide 
valley,  about  3,400  feet  above  the  level  of  the  sea,  is  sur- 

rounded by  hills  covered  with  vineyards,  and  is  approached 
by  stately  walnut  avenues.  It  has  some  manufactures  of 
woolen,  linen,  and  silk  goods,  hats,  leather,  and  dressed 
skins:  is  the  seat  ol  a  Ijishopric  ;  and  has  a  cathedral  rebuilt 
since  1866.  In  the  beginning  of  the  seventeenth  century  it 
is  said  to  have  had  aljout  16.000  inhabitants,  but  in  1693  it 
was  burned  to  the  ground  by  Duke  Victor  Amadous  of 
Savoy,  and  it  has  never  fully  recovered  from  that  calannty. 
Pop.  (1896)  ll.;j76. 

Gapes,  gaps  [plur.  of  f/npe,  deriv.  of  verb  gape  <  M.  Eng. 
gapen;  cf.  Germ,  gajfi'ii,  yawn]:  a  disease  of  fowls  and 
other  birds,  caused  by  the  presence  of  trematode  worms  {Fa- 
sciola  trachealis)  in  the  windpipe.  The  number  of  worms 
present  is  sometimes  so  great  as  to  choke  the  bird.  Jlore 
commonly  they  cause  inflammation  and  difficulty  of  breath- 

ing. A  feathi'r  moisteiu-d  with  spirits  of  turpentine  may  be 
thrust  into  the  windpipe,  and  turned  about  till  the  worms 
are  removed.  Similar  organisms  have  been  foimd  in  the 
air-passages  of  mammals,  but  their  presence  is  not  easily 
detected,  nor  is  there  any  effective  treatment. 

Garabit  Viaduct:  a  lofty  arched  railway  bridge  at  Gara- 
bit,  France;  about  10  miles  S.  of  St.-Flour,  department  of 
Cantal.  It  spans  a  gorge  through  which  the  river  Truyere 
flows,  the  railway  crossing  at  an  elevation  of  401  feet  alxive 
the  river.  Its  builder,  M.  Eiffel,  has  ilescrilied  it  in  Le 
Viadiic  (le  Oarabit  (1888).  (See  Arched  Bridges  under 
Bridges.) 

Garaman'tes :  the  ancient  name  of  a  people  of  the  great 
desert  of  Sahara.  They  were  not  Negroes,  and  had  a  town 
called  Garama  (now  derma).  They  were  warlike  nomads, 
and  were  engaged  in  the  caravan  trade  across  the  desert, 
and  their  descendants  pn.ibably  exist  under  other  names. 

GaraiK'ln :  See  Madukr. 

Garay,  Janos  :  author;  b.  at  Szegszard,  Ilungarv,  Oct.  10, 
1813;  studied  at  the  University  of  Pesth ;  published  in  18:i4 
an  heroic  poem,  the  Csatdr,  which  was  soon  followed  by  a 
number  of  historical  dramas,  but  it  is  by  his  lyrical  poems 
and  ballads,  the  first  collection  of  which  appeared  in  1843, 
that  he  is  more  favorably  known.  His  prose  tales,  publishe(l 
in  1845  under  the  title  of  Sketches  with  the  Pen  (TollrajznJc). 
were  also  successful.  In  1848-49  he  was  Professor  of  the 
Hungarian  Language  and  Literature  in  the  University  of 
Pesth.  Soon  after  this,  his  health  failing,  he  gave  up  liter- 

ary work,  and  after  four  years  of  illness  and  poverty  died 
at  Pesth,  Nov.  15,  1853.  His  last  and  best-known  work  was 
Saint  Ladislaus  {Szent  Ldszlo.  1853).  Among  his  other 
writings  are  a  collection  of  historical  ballads  and  legends 
styled  Arpddok  (1847) ;  Shell/t  from  the  Balaton  Lake  (Bala- 

toni  Kayiiluk.  1K48):  and  Christopher  Frangepan's  Wife 
{Frangepdn  Kristdfne,  1846). 

Gar'bo,  Raphael,  del :  painter ;  b.  in  B'lorence  in  1466. 
He  was  a  pujiil  of  Filippo  Lippi,  and  had  great  facility  in 

drawing.  There  are  some  beautiful  angels  by  him  i'n  a chapel  of  S.  Maria  Sopra  Minerva  at  Rome.  At  Monte  Oli- 
vete  at  Florence  there  is  a  Resurrection  with  such  exquisite 
little  figures  tluit  thev  caused  him  to  be  called  Raffaellino 
(little  Raphael)  del  Garbo.     D.  1534.  W.  J.  S. 

Garcia,  gaar-see'a,  or  (Span,  pron.)  gaar-thee'aa,  Josef, 
Hidalgo  :  painter  ;  b.  in  Murcia.  Spain,  in  1656.  He  bei;an 
painting  at  fourteen  under  Villacis.  tlicn  worked  under 
Gilarte,  after  which  he  went  to  Rome,  where  he  received 
advice  from  Brandi,  Salvator  Rosa,  and  f'arlo  Jlaratta.  <)n 
his  return  to  Spain  he  established  himself  at  Valence,  where 
he  soon  became  [lopular.  At  Madrid,  with  G.  Carreno.  he 
painted  the  cloister  of  San  Filippo  il  Reale.  In  1703  Philip 
V.  appointed  him  court-painter.     D.  1713.  W.  J.  S. 

Garcia,  Makuel  de  Populo  Vicente:  father  of  Mmes. 
Malibran  and  Viardot ;  b.  in  Seville,  Spain,  Jan.  33,  1775 ; 
was  a  fine  tenor  singer,  an  able  instructor,  and  a  writer  of 
operas,  of  which  The  Caliph  of  Bagdad  is  the  best.     D   in 155 

Paris,  June  3.  1833.— His  son  Manuki.  (1).  in  Madrid,  Mar. 
17,  1805)  attained  a  vvoi-ld-\vide  fanu!  as  a  Itiacher  of  vocal 
music,  chiefly  in  Paris  and  London,  and  was  author  of 
works  on  musical  instruction. 

(■arcia  Moreno,  gaar-see'a'ii-mo-rii'no.  (iabriel  :  poli- tician;  b.  in  Guaya(|un,  Ecuador,  in  1K31.  lie  wa.s  edu- 
cated at  (juito  and  in  Murope,  and  gained  some  repute  as  an 

author,  his  best -known  work  being  tlie  Defensa  de  los  Jesui- 
tas  (1H51).  Siding  with  tlie  clerical  party  against  Franco 
and  others,  he  was  made  chief  of  a  pi'ovisional  government 
at  (<Juito  1859 ;  put  ilown  the  revolt  of  Kraneo  ;  and  in  IMtil 
became  president  for  four  years  under  a  new  constitution. 
His  ailministration  was  marked  by  excessive  subserviency 

to  the  C'hurch  leaders  and  the  great  cruelty  with  which  he 
put  down  numerous  rebellions.  He  interfered  in  the  civil 
war  of  New  (Jranada,  thereby  increasing  the  miseries  of 
both  countries.  Disorders  continued  until  the  end  of  his 
term  in  1865.  He  was  again  made  jiresideut  f(jr  six  years 
in  1869,  and  had  been  re-elected  for  the  ensuing  term  when 
he  was  assassinated  in  Quito,  Aug.  6,  1875. 

Hkrbeet  H.  Smith. 

GarciLaso  de  la  Vega,  gaar-the"e-laa'so-dc-laa-va'gaa : 
one  of  Spain's  most  celebrated  poets;  b.  in  Toledo  in  1503. 
At  the  age  of  seventeen  he  was  sent  to  court,  receiving  there 
the  honorary  position  of  a  conti.no  in  the  body-guard  of  Em- 

peror Charles  V.  He  won  his  first  military  honors  in  the 
expeilition  against  the  rebellious  Coniuneros,  then  accom- 

panied the  enii)eror  to  the  coronation  at  Bologna  in  1530; 
was  in  the  service  of  the  Viceroy  of  Naples  in  1633-34,  by 
whom  he  was  intrusted  with  important  diplomatic  mis- 

sions ;  and  in  1535  distinguished  him.self  by  his  bravery  in 
the  expedition  against  Tunis,  at  the  end  of  which  he  re- 

turned to  Naples.  In  the  following  year  he  accompanied 
his  sovereign  in  the  invasion  of  the  Provence,  and  died 
from  the  wounds  received  in  the  attempt  to  storm  a  tower. 
Together  willi  his  older  friend  Bo.scan,  he  introduceil  in 
Spanish  literature  the  meters  of  Italian  poetry,  with  which 
he  had  become  acquainted  during  his  rejieateil  sojourns  in 

Italy.  Gareilaso's  poetical  works  (composed  from  1536-36) 
consist  of  thirty-seven  sonnets,  five  canzones,  two  elegies,  an 
epistle  in  blank  verse,  and  three  pastoral  poems,  all  of  which 
are  imitations  of  the  poetical  forms  of  Petrarca,  Ariosto,  and 
especially  of  Sannazaro,  though  his  eclogues  also  show  the 
influence  of  Theocritus  and  Vergil.  His  poems  were  first 

published  in  the  edition  of  Roseau's  works  (1543),  of  which 
they  constitute  the  fourth  book,  and  in  1580  were  edited, 
with  a  commentary,  by  the  lyric  poet  Herrera.  The  best  bi- 

ography of  Garcilaso  is  by  Eustaquio  Navarrete.  puljlislied 
in  the  Documentos  ineditos piara  la  historia  de  Fspaiia,  by 
Salva  y  Baranda  (1850,  vol.  xvi.).    D.  in  Nizza,  Oct.  14, 1536. 

H.  R.  Lano. 

Garcin  de  Tassy,  gaarsande-tsia'see',  Joseph  Helio- DORE  Sagesse  Vertu  :  Orientalist;  b.  in  Marseilles,  France, 
Jan.  30,  1794 ;  studied  Oriental  languages  under  Silvestre 
de  Saey :  was  appointed  professor  in  the  Institute  in  1838, 
and  iiublished  diemoires  stir  les  particularites  de  la  religion 

mnsulniane  dans  I'Inde  (1833) ;  Histoire  de  la  Jitterature 
indoue  et  de  I'indoustani  (3  vols.,  1837) ;  La.  poesie  philoso- 
phique  et  religieuse  chez  les  Persans  (l864):  Hhetorique  et 

prosodie  des  lanques  de  I'Orient  niusulman  (1873),  etc.  D. 
in  Pai'is,  Sept.  3,"  1878. 

Gard,  gaar:  a  de]iartment  of  France;  bordering  on  the 
Rhone  and  the  Mediterranean,  and  watered  by  the  Rhone 
and  its  affluents,  the  Gard  and  the  Ceze.  From  the  Cevennes, 
which  occujjy  its  northwestern  part,  the  country  slopes 
down  toward,  and  becomes  marshy  along,  the  Mediterra- 

nean. Wine,  olives,  and  silk  are  the  main  productions ; 
coal  is  found.     Area,  3,353  sq.  miles.     Pop.  (1896)  416,036. 

Garda,  Lngo  di,  laa'go-dee-gaar'daa  [Ital.,  Lake  of  Gar- da]  :  the  ancient  Lacus  Benacus,  the  largest  and  one  of  the 
most  beautiful  lakes  of  Northern  Italy:  stretches  nearly 
from  N.  to  S.  on  the  boundary  between  the  Lombardian 
and  Venetian  territories.  It  is  33  miles  long,  10  miles 
broad,  receives  several  small  streams  from  the  Alps,  and 
sends  its  waters  through  the  Mincio  to  the  Po.  It  is  very 
rich  in  fish.  On  account  of  its  fine  climate  and  the  beauty 
of  its  scenery  its  shores  are  lined  with  elegant  villas. 

Gardafui,  Cape:  See  Cape  Gardafui. 

Gardala,  ga"ar-di  aa,  orGliardaia:  town  of  Algeria:  in 
the  Sahara;  in  lat.  33'  38'  N.  and  Ion.  i'  38'  E.  It  is  situ- ated in  an  oasis  watered  by  artesian  wells  900  feet  deep.  It 
was  fortified  bv  the  French  in  1883,  and  forms  one  of  the 
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principal  stations  on  tlic.  oaravan  route  from  the  Mediterra- 
nean to  the  interior  of  Africa.     Top.  (18!)U)  45,623. 

(liili'doii.  Alkxandkr,  M.  D.,  K.  R.  S.  :  scientist;  h.  in 
Scotl:ui(l  in  I'l^.S;  Ki'ailnaled  at  Alicnli'cn  in  174H:  was  a 
student  under  Dr.  John  (ircj^ory  :  seltlecl  in  IToiat  Cliarles- 
ton,  S.  C,  wliere  lie  ae(iuired  inucli  wealth.  lie  was  an  able 
botanist  and  zoologist,  and  in  17T3  was  chosen  a  member  of 
the  Hoyal  Society.  In  178;i  he  went  to  Kn^dand,  beinf;  a 
loyalist,  and  his  ])ro|)ert,y  wa.s  confiscated,  but  afterward 
given  to  his  son.  lie  l)ecame  vice-president  of  the  Royal 
Societv.  Linna'us  named  the  beautiful  genus  Oardenia  in 
his  hoiior.     D.  in  London,  Apr.  l.i,  ITDl. 

<iliir(l('ii  and  (liiirdeiiiiig::  See  Horticulture. 

Garden  City :  city ;  ca])ital  of  Finney  co.,  Kan.  (for  lo- 
cation of  county,  see  map  of  Kansas,  ref.  7-B);  on  the  north 

bank  of  Arkansas  river  and  on  the  Atch.,  T.  and  S.  V.  Rail- 
road ;  418  miles  W.  of  Kan.sas  City,  Mo.  It  has  6  churches, 

2  fine  brick  school-buildings,  a  large  flouring-niill,  a  broom- 
factory,  a  combined  opera-house  and  hotel  costing  $100,000, 
and  a  system  of  water-works  costing  $60,000.  The  town 
was  laid  out  in  1879,  a  U.  S.  land-office  was  established  in 
18S;i  and  the  place  was  made  a  citv  in  1886.  Pop.  (1890) 

1,490:  (1895)  1,;i93.  Editor  of -'Se.ntijj el." 
Garden  City :  town  in  Queens  co..  N.  Y.  (for  location  of 

county,  see  map  of  New  York,  ref.  8-K) ;  on  the  Long  Island 
Railroad ;  19  miles  E.  of  Brooklyn ;  originally  laid  out  by 
Alexander  T.  Stewart  tor  a  town  (}f  modern  dwellings;  sub- 

sequently made  the  seat  of  the  bishopric  of  the  Protestant 
Episcopal  diocese  of  Long  Island.  It  comprises  about  10.000 
acres  of  level  meadow,  formerly  known  as  the  Hempstead 
Plains;  was  purchased  liy  ;\Ir.  .Stewart  a  few  years  before 
his  death  (1876),  and  is  held  by  the  heirs  of  his  widow.  It 
is  tastefully  laid  out,  has  an  abundant  water-supply,  inde- 

pendent illuminating  gas-plant,  and  a  steam-heating  system 
for  the  various  buildings.  The  Cathedral  of  the  Incarna- 

tion, erected  by  Mi's.  Stewart  as  a  memorial  of  her  husband 
and  opened  Apr.  9,  1885,  is  one  of  the  most,  beautiful  pieces 
of  Gotliie  architecture  in  the  U.  s.  It  has  five  organs, 
which  can  be  played  from  one  keyboard  by  means  of  elec- 

trical connections.  In  the  crypt  lie  the  remains  of  Mr.  and 
Mrs.  Stewart.  The  memorial  scluiol  of  St.  Paul  (opened 
1884)  for  boys  is  one  of  the  largest  institutions  of  its  kind  in 
the  U.  S.,  and  that  of  St.  Mary  (erected  1892)  for  girls  is  a 
model  in  arrangement  and  equipment.  The  residence  of 
the  bishop  forms  the  third  of  the  ecclesiastical  buildings, 
standing  within  parks  of  their  ov\m,  adjoining  the  main 
park  of  30  acres,  in  which  there  is  a  hotel.  Pop.  (1893)  es- 

timated, 600.        One  of  the  editors  of  the  "  Cuevron." 

Garde'nia  [Mnd.  Lat.,  named  in  honor  of  Dr.  Alexander 
Garden,  of  Edinburgh  and  Charleston,  S.  C.  (1738-91)]  ;  a 
genus  of  plants  of  the  order  Mi/Miiicece,  including  some  of 
the  most  beautiful  and  fragrant  shrubs  and  trees  known. 
Among  them  the  Gardenia  grandiflora  and  other  species  of 
ChinaVield  a  valuable  yellow  dye;  and  the  Gardenia  cam- 
panulafa  of  Chittagong  is  used  in  medicine.  Many  species 
are  cultivated  in  greenhouses.  Some  of  these  are  called 
Cape  jasmine,  and  came  originally  from  Eastern  Asia  and 
South  Africa.  Excellent  timber  and  resins  are  produced  by 
various  species. 

Gar'diner;  city;  Kennebec  co..  Me.  (for  location  of 
county,  see  map  of  Maine,  ref.  9-C);  on  railway  and  on  the 
Kennebec  river;  37  miles  from  its  mouth,  and  6  miles  S.  of 
Augusta.  It  is  divided  by  the  Cobbossee  river,  which  here 
empties  into  the  Kennebec,  forming  in  its  jiassage  through 
the  city  a  very  valuable  water-power.  The  Cobbossee  is 
spanned  by  eight  dams  within  a  mile  from  its  mouth,  with 
a  total  fall  of  133  feet  above  low  tide.  The  city  contains 
many  sawmills  driven  by  water  and  2  by  steam,  4  large 
paper-mills,  manufactories  of  furniture,  sash,  blinds,  and 
doors,  a  shoe-factory,  woolen-factory,  iron-foundries,  ma- 

chine-shops, etc.  Gardiner  has  a  pulilit^  library,  water- 
works, and  paved  business  streets  lighted  by  electricity.  It 

is  the  headquarters  of  the  ice-business  on  the  Kennebec,  one 
of  the  largest  industries  of  the  city.  Pop.  (18.S0)  4.439; 

(1890)  0,491.  Editor  of  "Home  Journal." 
Gardiner,  Colonel  James:  soldier;  b.  at  Carriden,  Scot- 

land. Jan.  11,  1688;  served  in  the  Dutch  and  then  in  the 
I'Inglish  army,  and  was  wounded  in  the  battle  of  Ramillies. 
Throughout  the  war  of  tlie  Spanish  succession  he  fought  in 
the  army  of  Marlborough  with  conspicuous  bravery,  and  in 
1715  he  served  in  Scotland,  where  he  gave  a  signal  proof  of 
his  daring  in   firing   the  barricades  of  the  Highlanders  at 

Preston  ;  but  from  an  early  period  his  character  was  stained 
by  the  recklessness  and  profligacy  of  his  iirivate  life.  In 
1719,  however,  he  was  jirolVjundiy  impressed  by  the  truth  of 
Christianity,  owing,  it  is  .said,  to  a  vision  of  Christ  upon  the 
cross,  and  from  this  time  his  life  was  characterized  by  an 
earnest  faith  and  blameless  moral  conduct.  In  1730  he  was 
raised  to  the  rank  of  lieuteiuiiit -colonel,  and  in  1743  became 
colonel  of  till'  Enniskillens.  At  the  battle  of  Prestonpans 
lie  was  deserted  by  his  dragoons,  but  placing  himself  at  the 
head  of  a  small  body  of  infantry  he  fought  till  surrounded 
by  superior  forces  and  struck  down  by  a  blow  from  an  ax. 
Died  a  few  hours  later,  Sejjt.  31,  1745.  His  Life  was  written 
by  Dr.  Philip  Doddridge  (1847). 

Gardiner,  Joii.n  :  lawyer;  son  of  Dr.  Sylvester  Gardiner 
(1707-86) ;  b.  at  Boston,  Mass.,  1731 ;  studied  law  in  the  Inner 
Temple,  and  was  called  to  the  bar  in  England,  and  prac- 

ticed in  London  and  in  Wales;  was  one  of  the  counsel  for 
Wilkes  in  1764;  became  in  1766  attorney-general  of  St. 
Kill's,  West  Indies ;  removed  after  the  Revolution  to  Bos- 

ton, Mass.,  and  in  1786  to  Pownalboro,  Me.  (then  Massa- 
chusetts);  was  in  the  Massachusetts  Legislature  1789-93; 

procured  the  abolition  of  the  laws  of  primogeniture  in 
Massachusetts,  the  prohibition  of  special  pleading,  and  the 
repeal  of  the  anti-theatrical  laws.     Drowned  Oct.  15,  1793. 
Gardiner,  Samuel  Rawson:  historian;  b.  at  Ropley, 

Hampshire,  England,  Mar.  4, 1829 ;  studied  at  Christ  Church, 
Oxford  ;  was  appointed  Professor  of  Jloderu  History  in 

King's  College,  London,  and  published  Tlie  History  of  Eng- land from  tlie  Arcexsion  of  James  I.  to  the  Disgrace  of 

C/iief  Justice  Coke  (1863) ;  Prince  ( '/tartes  and  the  Spanish 
Marriage  (1869);  England  under  the  Duke  of  Buckingham 
and  Charles  I.  (1875) ;  The.  Personal  Gove.rnme.7it  of  Charles 
I.  (1877) ;  The  Fall  of  the  Monarchy  of  Charles  L  (3  vols., 
1881);  History  of  the  Great  Ciril  War  (3  vols.,  1886-91); 
History  of  England,  from  the  Accession  of  James  I.  to  the 
Outbreak  of  tlie  Civil  War — a  uniform  edition  of  his  earlier 
works  (10  vols..  1S87).  In  1882  a  civil  list  pension  of  £150  a 
year  was  granted  him. 

Gardiner,  Stephen,  D.  D.,  LL.  D.  :  diplomatist  and  ec- 
clesiastic; b.  at  Bury  St.  Edmunds,  England,  about  1483  ; 

was  educated  at  Cambridge,  and  became  master  of  Trinity 

Hall  (1535) ;  became  Wolsey's  secretary,  and  in  1.528  was  sent 
by  Henry  VIII.  to  Rome  to  further  his  application  for  di- 

vorce;  became  Secretary  of  State  1539  ;  Bishop  of  Winches- 
ter 1531  ;  ambassador  to  France  1533 ;  chancellor  of  Cam- 

bridge University  1540 ;  opposed,  as  far  as  he  dared,  the 

Reformation:  came  into  great  power  on  Cromwell's  fall; married  the  king  to  Catharine  Parr  1543  ;  envoy  to  Flanders 

1545 ;  was  imprisoned  during  Edward  VI. 's  reign,  and  de- prived successively  of  his  chancellorship  and  his  bishopric  ; 
restored  to  his  bishopric  by  Queen  Mary  and  made  Lord 
Chancellor  1553,  in  which  capacity  he  crowned  her.  D.  in 
London,  Nov.  12,  1555.  He  was  a  severe  opposer  of  Prot- 

estantism, an  able  and  ambitious  public  officer,  and  a  man 

of  extraordinary  learning.  Gardiner's  principal  writings 
are  De  vera  ohedientia  (London,  4to,  1534-35 :  translated, 
very  badly,  by  Michael  Wood,  1553 ;  reprinted  under  caption 
77(6  Royal  Supremacy  in  Matters  Ecclesiastical  in  pre- 
Reformation  Times,  London,  1870) ;  Sacrament  of  the  Al- 

ter (1551) ;  and  various  tracts  on  religious  and  literary  sub- 
jects.    Ascham  defends  Gai'diner,  who  was  his  benefactor. 

Gardiner's  (or  Gardner's)  Island  :  an  island  lying  E. 
of  Long  Island  ;  belongs  to  East  Hampton  township,  Suf- 

folk CO.,  N.  Y.  Area,  3,300  acres.  It  is  chiefly  devoted  to 
pasturage.  It  was  colonized  by  the  English  in  1639.  Here 
(in  1699)  Capt.  Kidd  buried  his  treasures,  which  were  after- 

ward dug  up.  Its  northern  point  is  in  lat.  41°  8'  18"  N.,  loru 72=  8'  13"  W. 

Gardner :  town  ;  Worcester  co.,  Mass.  (for  location  of 

county,  see  map  of  Massachusetts,  ref.  3-F) ;  about  26  miles 
from  Worcester.  It  is  the  center  of  the  chair-manufactur- 

ing interest  in  the  county.  It  contains  numerous  cane  and 
wood  seat  chair-manufacturing  establishments,  which  give 

employment  to  2.000  persons.  Over  200 dift'erent  varieties  of 
chairs'are  made  and  shipped  to  all  parts  of  the  -world,  and the  value  of  the  annual  product  is  over  $2,000,000.  The 
township  is  traversed  by  the  Worcester  Division  and  the 
main  line  of  the  Fitcliburg  Railroad,  which  intersect  at 
Gardner  station.  Pop.  of  township  (1880)  4,988 ;  (1890) 

8,424;  (1895)  9,182.  Publishers  of  "  News." 
Gardner,  Augustus  Kinsley,  A.M..  M.D. :  physician 

and  aut  hor ;  b.  in  Roxbury.  Mass.,  July  31.  1821.     He  studied 
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three  years  at  riarvanl  ('dllpgc.  Kraduatinff  in  tnciliciiip  in 
1844;  afU'rwIiich  lir  slmlii'd  in  Kunipc  ;  si'ttlcd  in  New  Y(irl<, 
where  ho  oeenjiied  iirimniicnt  piisitions  in  various  liospilals, 
dispensaries,  and  asylnrns  ;  was  for  a  lime  Professor  of 
Diseases  of  Females  and  (Minieal  Jlidwifery  in  the  Now 
Yorli  Medical  College  ;  author  of  ()I<1  Wine  in  Ncio  Bottles 
(1848);  Caunes  and  IWatincnt  of  Sterility  (1850);  Conju- 
i/al  Sins;  Our  Children,  (Ilai-tford,  1873);  Slii/is  mid  Sliip- 
Imilders  of  New  York;  and  of  many  professional  and  oilier 
papers,  lie  gave  special  attention  to  the  snbjeet  of  im- 
jiorting  fcjreign  birds  as  destroyers  of  insect  larvse  ;  to  tlie 
establishment  of  drinking-fountains  in  New  York;  to  the 
investigation  of  the  swill-milk  business  ;  to  the  reformation 
of  the  established  code  of  medical  ethics;  and  to  the  influ- 

ence of  the  sewing-machine  on  health.  His  enlarged  edition 

of  Tyler  Smith's  Lectures  and  his  translation  of  Scanzoni's 
Diseases  of  Females  are  standard  text-books.  D.  in  New 
York  city,  Apr.  7,  1876. 
Gardner,  Charles  Iv.  :  sohlier  ;  b.  in  Morris  eo.,  N.  .1..  iu 

1786.  He  entered  the  I'.  S.  army  as  ensign  Sixtli  Infantry 
May,  1808;  subseqnently  served  as  captain  Third  Artillery 
and  major  Twenty-third  Infantry.  In  the  war  of  1812, 
under  Maj.-Gen.  Brown,  he  participated  in  the  battles  of 

Chrystler's  Fields,  Chippewa,  and  Niagara,  anil  at  the  siege 
and  defense  of  Fort  Erie;  appointed  adjutant-general  IVIar. 
13,  1814.  In  1818  he  resigned  from  the  army,  and  during 
the  administration  of  President  Jackson  was  first  assistant 

postmaster-general  :  auditor  of  the  treasury  for  the  P.  <>. 

llepui'tmcnt  under  Van  Buren's  adnunistration  ;  subsequent- 
ly commissioner  to  investigate  and  settle  affairs  connected 

with  the  Imlians  in  the  Southern  States;  was  postmaster  of 

the  city  of  Washington  during  Polk's  and  surveyor-general 
of  Oregon  during  Pierce's  adnunistration ;  he  was  then transferred  to  an  office  in  the  Treasury  Departixient,  which 
he  held  till  1867.  He  was  the  author  of  a  Gompendium  of 

Jnfniitri/  Tactics.  Dictionary  of  tlie  Army  (1858),  etc.  1"). 
in 'Washington,  D.  C,  Nov.  1,  1869. 
Gardner,  Georue  ;  botanist  and  ti'aveler;  b.  in  Glasgow, 

Scotland,  May,  1813  ;  studied  at  the  University  of  Glasgow, 
and  qualified  as  a  surgeon.  From  his  youth  he  had  a 
strong  interest  in  botany,  and  in  1836,  aided  by  Sir  Joseph 
Hooker  and  others,  he  went  to  Brazil  to  collect  and  study 
|ilants;  beginning  at  Rio  de  Janeiro,  he  explored  the  Or- 

gan Mountains,  Pernambuco,  the  rivers  Silo  Francisco,  Piau- 
hy,  and  Geani,  returning  in  1841  with  over  6,000  species 
of  plants.  lie  was  elected  to  the  Linnean  Society,  and 
published  several  important  monographs  on  Brazilian  liot- 
any.  In  1844  he  was  appointed  superintendent  of  the  lio- 
tanical  garden  of  Ceylon  ;  subsequently  he  traveled  in  India 
and  became  one  of  the  editors  of  the  Calcutta  Journal 

of  Natarcd  History.  Besides  botanical  papers  he  published 
travels  in  the  Interior  of  Bra- it  (1846;  3d  ed.  1849). 
D.  in  Neura  Ellia,  Ceylon,  Mar.  10,  1849. 

Herbert  H.  Smith. 

Gardner,  John  Lane;  soldier;  b.  in  Boston,  Mass.,  Aug. 
1,1793.  He  entered  the  U.  S.  army  in  1813;  saw  active 
service  first  in  Canada ;  wounded  in  the  attack  under  Gen. 

Wilkinson  on  La  Cole's  Mill  Mar.  30,  1814 ;  afterward  on the  staff  of  Gen.  T.  A.  Smith.  Prom  1830  to  1830  he  served 

as  assistant  quartermaster-general,  with  the  rank  of  ca]i- 
tain.  In  1833  he  was  made  major  in  the  Fourth  Artil- 

lery, and  served  with  this  regiment  during  the  Florida  war. 
In  Oct.,  1845,  he  was  promoted  to  the  fidl  rank  of  major  ; 
commanded  his  regiment  throughout  the  Jlexican  war.  and 

was  made  lieutenant-colonel  for  "  gallant  and  meritorious 
service"  in  the  battle  of  Cerro  Gordo,  and  colonel  for 
Contreras.  In  1849-50  he  commanded  the  district  of  Floi-- 
ida,  and  was  in  command  of  Charleston  harbor  in  1860. 

Though  having  less  than  fifty  effective  men  in  Port  Moul- 
trie, he  obtained,  unknown  to  the  Secretary  of  War,  six 

months'  provisions,  and  announced  his  intention  to  defend 
the  fort  to  the  last  extremity.  Secretary  Fliiyd  thereupon 
relieved  him  from  command.  Maj.  Anderson,  on  removing 
his  command  to  Port  Sumter,  secretly  carried  thither  the 

provisions  which  Co!.  Gardner's  foresight  liad  secured. 
Gardner  was  promoted  to  be  colonel  of  the  Second  Artil- 

lery July  23,  1861,  and  in  the  following  year,  being  disabled 
for  active  service,  he  was  at  his  own  recpiest  placed  on  tlie 
retired  list,  and  employed  on  recruiting  service.  In  1865  he 
became  brigadier-general.  I),  in  Wilmington,  Del.,  Feb.  19, 
1869. 

Garefowl.  sometimes  Gairfowl ;  a  name  of  the  great 
auk.     See  Auk. 

Garfield,  James  Amram,  LL.  D:  twentieth  President  of 
llie  U.S.;  b.  in  Orange,  Cuyalmga  co.,  O.,  Nov.  19,  1831. 
He  gradualeil  at  Williams  (Jollege,  Massachusetts,  1856; 
studied  and  practiced  law;  and  was  a  memlier  of  the  Ohio 
Senate  1859-(>0.  In  the  civil  war  he  entered  tlic  military 
service  in  1861  as  colonel  Forty-second  Ohio  Volunteers, 
and  served  in  Southeast  Kentucky,  where  (Jan.,  1862),  in 

command  of  a  brigade,  he  forced  'llumplirey  Marshall  and his  command  to  evacuate  Kentucky,  and  for  this  service 

was  promoted  to  be  lirigadier-geiiej-al  of  volunteers  Jan.  11, 
1863;  also  served  at  Shiloh.  Corinlh,  etc.  In  1N63  he  was 
appointed  chief  of  staff,  by  Gen.  Hosecrans,  with  whom  he 
continued  to  serve  until  Dec.  5,  186:i.  having  in  the  mean- 

time (Sept.  19,  1863)  been  promoted  to  be  major-general  of 
volunteers  for  gallantry  at  the  battle  of  Cliickamauga,  when 
he  resigned  to  take  his  seat  in  the  Thirty-eighth  Congress, 

to  which  ho  had  been  elected,  and  was' re-elected  to  each succeeding  Congress,  serving  as  chairman  of  the  committees 
on  military  affairs,  banking,  and  appropriations.  Fleeted 
U.  S.  Senator  from  Ohio  Jan.  13,  1880;  nominated  for  Presi- 

dent of  U.  S.  by  the  Republicans  at  Chicago,  111.,  with 
Chester  A.  Arthur  for  Vice-President.  June  8,  1880,  and 
elected  Nov.  2,  1880 ;  shot  and  mortally  wounded  July  2, 
1881,  by  Charles  J.  Guiteau,  wlio  was  lying  in  wait  for  him 
in  the  Baltimore  and  Potomac  Railroad  station  in  Wash- 

ington, D.  ('.,  as  the  presidential  party  was  aliout  leaving 
for  an  extended  [ileasiire-trip  through  New  England.  Presi- 

dent Garfield  was  removed  in  a  critical  condition  Sept.  6, 
1881,  from  tlie  White  House  at  Washington  in  a  specially 
arranged  car  to  Long  Branch,  N.  J.,  where  he  died  Sept.  19, 
1881.  A  bronze  statue  of  him  was  unveiled  at  Washington, 
D.C.,  May  13,  1887. 

Garfish  [<).  Eng.  fiCir.  lance]  :  any  one  of  several  fishes ; 
(1)  Those  of  the  genera  Belone  and  Tylosurus  and  family 
Sromhercsoeidir'.  partly  marine  and  partly  fluviatile.  The 
llrlone  heliine  of  the  fluropean  seas  is  a  long,  active  fish, 
with  alligator-like  jaws.  It  is  prized  as  food,  like  Tylo.turus 
marinus  of  the  American  coasts.  There  are  fresh-water 
species  in  various  tropical  countries.  (3)  The  names  gar 
and  alligator-gar  are  given  in  the  U.  .S.  to  the  gar-pikes,  of 
the  genus  Lepidosteus.  of  the  family  Lepidosteidce.  They 
are  remarkable  for  their  ganoid  scales  and  the  power  of  turn- 

ing the  head  from  side  to  side — a  power  which  no  other 
fishes  possess.  They  somewhat  resemble  the  true  gars  (Be- 

lone) in  appearance,  luit  are  worthless  as  food.  Three 
species  are  found  in  the  Northern  lakes  and  Western  and 
Southern  rivers,  and  in  tropical  America. 

Gar'ganey,  or  Siininier  Teal  [garyaney  is  from  Ital.  dial. 
garyaiiel  hi,  probalily  acorruption  of  Lat.  (/nerqueilu'la]  ;  the 
Anas  qiienpiedula,  a  wild  duck  of  Europe,  Africa,  and  Asia, 
highly  |irized  as  food.  It  is  16  inches  long,  and  beautifully 
variegated  with  white,  brown,  and  green. 

Gargano,  gaar-gaa'no  ;  a  mountainous  peninsula  of Southern  Italy ;  in  the  province  of  Capitania,  stretching 
30  miles  into  the  Adriatic.  The  northern  range  of  its 
mountains  is  still  famous  for  its  honey,  as  it  was  in  the 
time  of  Horace  ;  the  southern  range  is  naked  and  cheerless. 

Gargaron  (in  Gr.  rb  ripyapov).  or  Gargara  (ra  Tdpyapaf : 
the  highest  of  the  three  peaks  of  Mt.  Ida  in  the  Troad,  now 
called  Kaz-Dagh  (Snow  Mountain).  Upon  it  there  was  a 
"  demesne  and  fragrant  altar  "  of  Zeus,  who  from  this  van- 

tage-ground watclied  the  war  around  Troy,  and  here  he 
had  his  famous  interview  with  Hera.  There  are  no  ruins 

on  the  summits  of  Mt.  Ida,  but  there  is  a  large  rude  inclo- 
sure  lying  between  the  peaks,  though  it  seems  to  be  of 
modern  or  mediaeval  construction.  At  the  foot  of  Mt.  Ida 
lay  Gargara  the  city,  Ijctween  the  promontory  and  the 
peak.  See  a  jiaper  liy  Clarke  in  The  American  Journal  of 

Arrliwology  (1888,  p.  '390  ft'.),  locating  Gargai'a  at  Kozlu.  and giving  a  jilau  of  tlie  city  and  a  view  of  the  masonry  of  the 

C'ity  walls.  "  J.  K.  S.  Sterrett. 
Garget-root,  gnarget-roof.  Poke,  or  iSkoke  [garget  is 

from  O.  Pr.  yiiri/nfe.  Ital.  gan/atta.  throat,  diniiii.  of  gorga, 

throat]:  \\\c'  I'liyliilacea  itecandni  (order  I'tiytolaccacew),  a, large  perennial  herb  of  the  U.  S..  naturalized  to  some  extent 
in  Southern  Europe.  Its  root  is  useful  in  veterinary  jirac- 
tice,  and  in  the  diseases  of  mankind  it  has  some  jiower  as  an 
alterative.  Its  young  shoots  are  used  as  a  potherb,  liut  should 
lie  so  used  only  when  very  young,  and  care  should  lie  taken  to 
boil  them  thoroughly,  otherwise  they  may  prove  a  powerful 
irritant  poison.  The  berries  afford  a  rich  but  fugitive  purple, 
employed   in  France  for  coloring  wines;  but  the  berries 
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share  in  the  poisonous  properties  of  tlic  phint.  The  root, 
when  given  to  cattle,  is  cut  up  into  plugs,  which  are  thrust 
into  potatoes  or  turnips,  and  thus  eaten.  The  root  is  poi- 

sonous to  horses.  Several  other  sjieeies  of  Phylolact-a,  grow- 
ing in  China,  India,  CJayenne.  Chili,  etc.,  share  the  properties 

of  this  plant,  and  are  used  as  potherbs  to  some  extent. 

Gargoyle  [from  <).  Vr.  gart/oille  >  Vr.  gargouilli':  Span. 
gdn/iila  <  Lat.  (/un/u'/io.  tliroat ] :  in  architecture,  the  carve<l 
lower  end  or  outlet  of  the  water-spout  from  the  roof  of  a 
building.  In  meiliieval  times  these  were  often  curiously 
shaped  in  imitation  of  men,  beasts,  birds,  and  fanciful 
creatures, 

Garlnval,  gur-waal'  :  a  feudatory  state  and  a  distri<-t  of 
the  Kumaon  division,  Northwestern  Provinces,  liritish  Ind- 

ia, in  the  Himalaya  Mountains;  between  the  meridians  of 

77°  and  81',  and  bordering  on  Thibet  on  the  N.  The  king- 
kom  of  Garhwal  or  Tehri  is  the  we.stein  and  smaller,  but 
more  populous,  containing  an  area  of  4,180  .S().  miles  and  a 
population  of  7.'50,000.  The  district  contains  .^..^OO  sq.  miles 
and  8.50.()()0  inhabitants.  This  region  is  the  basin  of  the 
Alaknaniia  and  Bluigirathi,  the  sources  of  the  Ganges,  and 
is  considered  sacred  by  the  Hindus.  It  is  rugged,  lull  of 
ravines,  and  infertile.  There  are  no  cities  and  very  little 
agriculture.     The  inhabitants  are  nearly  all  Hindus. 

M.  W.  H. 

Garibal'dl  (Ital.  pron.  gaa-re"e-baardee),  Giuseppe:  Ital- 
ian soldier  and  patriot;  b.  in  Nice,  July  4,1807.  In  his 

youth  he  made  many  voyages  a,s  a  sailor,  but  having  taken 
part,  in  lH;:i3  and  1834,  in  the  movement  of  the  Young 
Italians,  wliich  ended  in  tlie  unhap|iy  expedition  of  Savoy, 
he  was  driven  into  exile.  In  1836  he  went  to  South 
America,  having  served  in  the  meantime  in  the  French 
navy.  He  at  once  offered  his  services  to  the  republic  of 
Rio  Grande,  and  showed  such  zeal  in  her  defense  that  after 
having  fought  many  a  hard  battle,  and  won  especial  gloiy 
in  that  of  San  Antonio,  Feb.  6,  1846,  he  received  the  well- 
merited  title  of  "  the  hero  of  Montevideo."  Roused  by  the 
events  of  1848,  in  April  of  that  year,  he,  with  his  wife  Anita, 
a  Spanish  American,  and  a  few  brave  comrades,  left  Monte- 

video and  returned  to  Italy.  At  the  moment  of  his  arrival 
the  army  of  Charles  Albert,  at  first  successful  in  Lombardy, 
had  begun  to  give  way.  Garibaldi  offered  him  his  services ; 
they  were  refused.  Finally,  however,  the  provisional  gov- 

ernment of  Lombardy,  when  the  affairs  of  those  provinces 
were  already  drawing  near  their  sad  conclusion,  intrusted 
Garibaldi  with  the  command  of  a  body  of  volunteers.  With 
these  the  brave  Xizzard  obtained  some  successes,  though  of 
small  military  importance.  Lombardy  having  fallen  once 
more  wholly  into  the  hands  of  the  Austrians,  Garibaldi  of- 

fered his  sword  to  the  republic  of  Rome,  and  the  supreme 
command  was  given  to  him  and  to  Gen.  Roselli.  The  glory 
of  the  defense  of  Rome  against  French  intervention  in  1849 
chiefly  belongs  to  Garibaldi.  Escaping  after  the  fall  of  the 
city,  with  3,000  of  his  foUowei's,  in  the  hope  of  being  still 
at)le  to  effect  something  against  Austria,  lie  took  refuge  in 
San  Marino,  but  being  surrounded  on  all  sides  by  the  Aus- 

trian forces,  he  found  himself  obliged  to  disband  his  troops. 
His  plan  then  was  to  make  his  way.  with  a  few  faithJul 
companions,  to  Venice,  which  still  held  out.  But  the  news 
soon  arrived  that  Venice  too  had  fallen.  Nothing  then  re- 

mained but  to  seek  a  place  of  safety  for  his  wife  and  him- 
self ;  but  Anita,  exhausted  by  fatigue  and  privation,  died 

in  cliildlurth  near  Ravenna.  Garibaldi  then  repaired  to 
Chiavari  in  Liguria.  and  there  the  government  of  the  King 
of  Sardinia  offered  him  the  choice  between  prison  and  exile. 
He  sailed  for  Tunis,  but  through  the  intrigues  of  the  French 
consul  that  town  refused  to  receive  him.  Thereupon  he 
went  back  to  the  island  of  Maddalena.  near  which  lies  the 

little  islet  of  Caprera.  Here  he  provided  for  himself  for 
some  time  by  hunting  and  fishing,  but  finally  went  to  the 
U.  S.,  and  for  a  time  lived  in  New  York.  There  he  was 
prosperous  in  business,  and  was  able  on  his  return  in  1854 
to  purchase  the  northern  part  of  Caprera.  Here  he  re- 

mained until  1859,  in  wdiich  year  he  organized  and  com- 
manded the  band  of  the  "  cacciatori  delle  Alpi,"  or  Alpine 

chasseurs — a  body  of  volunteers  that  made  the  wliole  Lom- 
bard campaign,  having  crossed  the  Ticiuo  eleven  days  be- 

fore the  French  troops.  After  the  jieace  of  Vilhifranca,  so 
unfortunate  for  Italy,  Garibaldi  formed  in  Central  Italy  the 

corps  of  the  "  eaeeiatori  degli  Ajicnnini,"  or  chasseurs  of 
the  Apennines,  and  trained  them  with  the  view  of  throwing 
himself  upon  the  papal  provinces  and  once  more  liberating 
Rome.     Tlie  policy  of  Piedmont  prevented  him  from  carry- 

ing out  this  plan;  but,  on  the  other  hand.  Count  Cavour 
assisted  him  in  the  expedition  against  .Sicily  with  all  the 
means  he  could  dispose  of  without  comjiromising  his  gov- 
ernmenl.  The  island  being  in  a  slate  of  insurrection,  on 
May  .5,  I860,  (iaribaldi  sailed  mysteriously  from  t^uarto  in 
Liguria  with  1.000  armi-d  conn-ades,  and  with  astonishing 
boldness  landed  on  May  11  at  Mai-sala,  gave  batlle  near 
Calatalini  on  the  15th  to  the  Hoin'bon  army,  which  he  de- 

feated with  his  single  thousand,  and  on  Jlay  27,  after  vari- 
ous partial  but  successful  engagements  and  some  most  skillful 

mauicuvering,  entered  Palermo,  assuming  the  dictatorship 
of  the  island.  On  .luly  20  he  gained  a  new  and  decisive  vic- 

tory over  the  Bourbon  troops;  oti  the  28th  the  fortress  of 
Messina  fell  into  his  hands.  On  Aug.  25  he  gave  battle  at 
Reggio  in  Calabria,  conc|wered,  and  then  marched  upon 
Naples.  King  Francis  fled  to  Gaeta,  and  Garibaldi  alone 
entered  triumphant  into  Naples  to  be  jiroclaimed  dictator 
of  the  Two  Sicilies.  Garibaldi,  with  a  body  of  Piedmontese 
sent  by  Count  Cavour.  gained  the  victory  of  Volturno,  after 
which  took  place  a  plfinKcilo  or  iiniversal  vote  for  the  an- 

nexation of  the  kingdom  of  the  Two  Sicilies  to  that  part  of 

Italy  which  was  then  governed  Ijy  King  \'ictor  Emmanuel. 
The  annexation  being  voted  on  Nov.  9.  1860.  Garibaldi  re- 

tired to  his  island  solitude  of  Caprera.  But  he  did  not  cease 
to  occupy  himself  with  his  beloved  Italy.  The  cession  o£ 
Nice  and  Savoy  to  France  having  taken  place,  he  entered 
the  Italian  Parliament  and  protested  energetically  against 
surrendering  to  a  foreign  power  a  portion  of  the  Italian 
soil.  In  May.  1862,  he  undertook  for  Venice  the  expedition 
of  Sarnieo,  which,  through  the  intervention  of  the  Italian 
Government,  was  broken  up  in  its  very  beginning;  then 
that  of  Rome,  which  ended  in  the  fatal  battle  of  Aspro- 
monte,  where  not  the  enemies  of  Italy,  but  Italian  riflemen, 
assailed  him,  wounded  him  with  a  ball  in  the  foot,  and  took 

him  prisoner  on  Aug.  29,  1862 — a  day  of  mourning  for 
Italy.  On  Dec.  19,  1862.  Garibaldi,  amnestied  and  with  his 
wounds  healed,  returned  to  Caprera.  In  1864  Gen.  Gari- 

baldi visited  Great  Britain,  where  he  was  received  with 
most  enthusiastic  demonstrations  by  all  classes.  On  the 
breaking  out  of  the  war  of  1866  for  the  liberation  of  Venice, 
Garibaldi  assumed  the  command  of  a  body  of  volunteers, 
with  whom  he  advanced  into  the  Trentino,  and  the  only 
Italian  victories  of  the  inglorious  campaign  of  that  year 
were  those  obtained  by  the  Garibaldians.  The  following 
year  Garibaldi  once  more  attempted  with  his  volunteers  to 
liberate  Rome ;  he  entered  the  Campagna,  defeated  the 
papal  troops  at  Monterotondo  on  C)ct.  25, 1867,  and  marched 
upon  Rome;  but  near  Mentana,  meeting  the  French  and 
papal  army  under  the  command  of  Gen.  Failly — who  by 
order  of  Napoleon  III.  was  to  make  upon  Italians  the  first 

trial  of  the  "  miraculous "  powers  of  the  newly  invented 
chassepot — he  was  defeated  in  spite  of  the  most  heroic 
efforts.  Garibaldi  was  for  some  time  held  a  prisoner  in  the 
fortress  of  Varignano.  near  Sjiezzia ;  afterward  he  was  per- 

mitted to  return  to  Caprera.  In  1870  the  misfortunes  of 
France  and  a  warm  appeal  from  Gambetta  touched  him, 
and  decided  him  to  hasten  with  his  sword,  his  courage,  his 
fortune,  and  his  sons  to  the  aid  of  the  French  republic 
against  the  Germans.  In  France  lie  received  the  command 

of  a  corps  calls  the  "  volunteers  of  the  Vosges  " ;  his  son 
Ricciotti  on  Oct.  19  obtained  a  small  victory  over  the  Ger- 

mans; and  that  these  latter  advanced  no  farther  in  that 
direction  was  wlioUy  due  to  the  corps  commanded  by  Gari- 

baldi. Returning  to  Caprera,  he  published  three  romances  of 
little  importance ;  and  in  1875  became  a  member  of  the  Italian 
Parliament.  His  career  as  a  legislator,  however,  was  not  con- 

spicuous for  its  wisdom  or  good  judgment.  He  was  an  ardent 
reijublican,  and  declined  the  honors  and  titles  offered  him. 
D.  June  1, 1882.  Sept.  20, 1895, an  equestrian  statue  of  Gari- 

baldi, 21  feet  high,  was  unveiled  in  Rome.     C.  K.  Adams. 

Garigliano,  gaa-reel-yaa'no  [Ital.,  from  Arab,  garil, marsh] :  a  river  of  Southern  Italy ;  the  largest  and  most 
important  stream  of  the  Neapolitan  provinces;  receives  the 
waters  of  Lago  di  Fucina:  flows  sluggishly  through  a  wide- 

ly extended,  almost  stagnant,  swamp ,  and  enters  the  Medi- 
terranean 9  miles  E.  of  Gaeta.  It  is  the  Liris  of  the  an- 

cients, separating  Latium  from  Campania,  and  is  reputed 
for  its  muddy  waters  and  its  fat  eels.  In  the  surrounding 
swamps — the  marshes  of  Minturna? — Marius  sought  refuge 
after  the  victory  of  Sulla.  Its  present  name  came  into  gen- 

eral use  in  the  eleventh  century,  during  the  contest  with 
the  Saracens.  On  its  banks  the  French  were  completely 
routed  by  the  Spaniards  in  1503. 
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Garland,  Auoustus  IIii.i,,  A.  M..  lAi.  1).:  Inwycr;  b.  in 

Tipton  CO.,  Ti'iin.,  .luiie  11,  W.i'i.  He  was  cducateci  lit  St. 
Mary's  Collese,  Lehniioii,  Ky.,  ami  St.  .liiscph's  Cdllege, Bardstown,  Ky. ;  reinoveil  to  Arlcansas,  and  soon  rose  to 
eminence;  opposed  secession  as  a  policy  until  his  State 
jjassed  the  ordinance  withdrawing  from  the  Union,  then 
cast  his  fortunes  with  hers ;  was  elected  to  the  provisional 
Congress  of  the  Confederate  .States  in  liS61,  and  to  the  House 

of  the  first  Confederate  t'ongress  in  1862:  afterward  elected 
to  the  Confederate  Senate,  and  held  the  office  till  the  sur- 

render of  Gen.  Lee  in  1865.  After  the  war  he  devoted  him- 
self with  great  success  to  his  profession  ;  in  1867  was  elected 

to  the  U.  S.  Senate  but  was  not  seateil ;  and  in  1874  was 
elected,  by  a  very  large  majority.  Governor  under  the  new 

constitution  of  "Arkansas.  U.  S.  Senator  1877-85;  U.  S. 
Attorney-General  1885-89 ;  and  afterward  resumed  law 
practice  in  Washington,  D.  C. 

Garland,  Landon  Cabell,  A.  M.,  LL.  D. :  mathematician; 
b.  in  Loviugston,  Va..  Mar.  31,  1810.  He  was  educated  at 
Hampden-Si<lney  College,  Virginia;  Professor  of  Chemistry 
at  Washington  College,  Virginia,  from  18iJ0  to  1833,  and  in 
Randolph-Macon  College,  Virginia,  from  1833  to  1835,  then 
its  president  to  1846.  and  at  the  same  time  Professor  of  Pure 
and  Mixed  Mathematics.  In  1847  he  became  Professor  of 
English  Literature,  and  afterward  of  Mathematics  in  the 
University  of  Alabama,  and  in  1855  its  president;  in  1866 
Professor  of  Physics  and  Astronomy  in  the  University  of 

Mississippi ;  afterward  Professor  of  "Physios  in  the  Vander- bilt  University  at  Nashville,  Tenn.  Has  written  on  plain 
and  spherical  trigonometry,  and  contributed  to  the  period- 

icals of  the  Methodist  Episcopal  Church  South. 

GarHc  [M.  Eng.  garhk,  garleek  <  0.  Eug.  gdrleac ;  gar. 
spear  (in  allusion  to  its  pointed  leaves)  -I-  Uiic,  leek  :  Germ. 
Laiich] :  the  Allium  satiimm,  a  cultivated  plant  allied  to  the 
onion  (family  Liliaceie),  and  much  used  as  a  condiment  in 
Southern  Europe.  The  part  chiefly  employed  is  the  bulb,  or 
rather  the  collection  of  small  bulbs  (cloves  of  garlic).  The 
wild  species  are  numerous  on  both  continents,  especially  on 
the  Eastern.  Garlic  has  a  taste  resembling  that  of  the  onion, 
but  much  stronger.  It  is  employed  in  medicine  as  a  stimu- 

lant, expectorant,  diaphoretic,  and  revulsive.  It  is  for  the 
most  part  used  externally.  It  abounds  in  the  peculiar  vola- 

tile oil  of  garlic,  to  which  it  owes  most  of  its  active  proper- 
ties. It  is  grown  from  the  small  bulbs  or  cloves,  in  the  same 

manner  as  "  set  "  onions.  Revised  by  L.  II.  Bailey. 
GarHc,  Oil  of :  an  oil  obtained  from  garlic  bulbs. 

Through  distillation  these  yield  about  0-3  per  cent,  of  crude 
brown  oil.  By  careful  rectification  about  two-thirds  of  this 
is  obtained  as  a  pale-yellow  oil,  lighter  than  water.  By 
further  treatment  with  chloride  of  calcium,  and  distilla- 

tion from  a  little  potassium,  it  becomes  pure  and  colorless. 
It  consists  of  sulphide  of  allyl  ((•3H6)3S,  which  was  asso- 

ciated in  the  crude  oil  with  oxide  of  allyl  (C3ri5)jO  and 
another  sulphur  compound.  This  oil  has  the  iieeuliar  pene- 

trating odor  of  garlic ;  it  is  also  found  in  oils  of  onions, 
radislies,  etc. 

Oil  of  black  mustard  contains  the  sulphocyanide  of 
allyl,  CallsCNS.  These  two  oils  are  mutually  converti- 

ble ;  by  distillation  with  potassium  sul|>hide  the  sulpho- 
cyanide is  changed  to  suljihide ;  and  liy  treating  oil  of 

garlic  with  corrosive  sublimate,  and  distilling  the  precipi- 
tate with  sulphocyanide  of  potassium,  oil  of  mustard  is 

produced.  This  oil  is  also  found  in  horseradish,  scurvy- 
grass,  etc. 

Garnean,  ga'ar'no',  Pierre  :  Canadian  merchant ;  b.  at 
Cap  Sanfe,  Province  of  Quebec,  May  8,  1823,  and  educated 
there.  lie  engaged  in  business,  and  is  the  head  of  the  firm 
P.  Garneau,  flls  et  Cie.,  Quebec.  He  was  a  member  of  the 
canal  commission  in  1870 ;  president  of  the  Quebec  board  of 
trade  in  1871 ;  mayor  of  Quebec  1870-74 ;  and  has  been  a 
Government  director  of  the  North  Shore  Railway.  He  was 
a  member  of  the  Provincial  Legislature  1873-78,  and  1881- 
92 ;  and  during  that  period  held  the  portfolios  of  Connnis- 
sioner  of  Crown  Lands  and  of  Agriculture  and  Pulilic 
Works.  In  18!)0  he  received  from  the  King  of  the  Belgians 
the  cross  of  the  order  of  Leopold  II.  in  recognition  of  im- 

portant services  rendered  in  promoting  Belgian  industries 
in  the  Province  of  Quebec.  Neil  Macijonald. 

Garnet  [JI.  Eng.  garnet,  from  0.  Fr.  grennt  :  Ital.  gra- 

nafo  <  Low  Lat.  grana'tus,  garnet,  liter.  =  Lat.  graiia  lus, grained,  having  grains  or  seeds,  so  called  either  from  re- 
sembling the  seeds  of  the  pomegranate  (granatum)  in  color 

or  shape,  or  from  rescmliling  the  cochineal  insect  {grana'ta) 
in  color] :  a  precious  stone  belonging  to  the  isometric  or 
cubic  system  of  cry.stalli/ation,  its  onlinary  forms  being  the 
rhombic  dodecahedron  and  (,rapenohedron.  Specific  gravity, 
3-6  to  4-3;  hardness,  6-5  to  7-5.  The  almandite  variety  is 
found  in  mica-slate,  hornblende-.slate,  and  gneiss;  less  "fre- quently in  granite  :  the  pyrone  variety  in  serpentine  and 
peridot ite.  There  are  several  varieties,  differing  in  color 
and  chemical  composition,  but  agreeing  in  general  proper- 

ties. They  are  all  silicates  of  alumina,  with  varying  amounts 
of  lime,  magnesia,  oxides  of  iron  and  manganese,  etc.  The 
precious  or  Oriental  garnet  (alnumduic)  owes  its  fiery  bright- 

ness to  the  presence  of  about  30  per  cent,  of  the  protoxide  of 

iron.  'Yhe pyrope.  from  irCp,  fire,  and  iiif is.  apjiearance,  or  Bo- 
hemian garnet,  differs  in  having  less  iron  and  more  alumina, 

with  some  15  percent,  of  magnesia  and  traces  of  oxide  of 
chromium.  Both  of  these  are  much  used  in  jewelry,  together 
with  essonite,  or  cinnamon-stone  (a  variety  of  gronmlarite, 
which  contains  no  iron),  spessarlite,  or  manganese  garnet, 
and  (lemantoid,  or  Uralian  emerald,  a  green  variety  of  ati- 
dradite  or  iron  garnet,  from  the  Ural  Mountains,  almost 
rivaling  the  emerald  in  brilliancy.  Among  other  varieties 
not  used  in  jewelry  are  colophunite,  brown  ;  mdanite,  black  ; 
ouvarovife,  green  ;  and  /ijpazr)lili>,  yellow.  The  Oriental  gar- 

net, or  almandine  (so  called  from  the  city  of  Alaljanda, 
where  it  was  anciently  wrought),  is  found  in  alluvial  .soil, 
into  which  it  has  been  washed  out  of  its  matrix,  in  Pegu, 
Siam,  Ceylon,  and  India.  When  very  large,  as  is  frequently 
the  case,  it  is  cut  e7i  cabochon — i.  e.  with  a  flat  or  concave 
base  and  a  convex  upper  surface,  and  is  then  termed  car- 
hiniclf.  Tlie  pyrope  garnet,  found  cliiefly  in  Bohemia,  New 
Mexico,  and  South  Africa,  is  smaller  and  is  apparently  con- 

fined to  igneous  rocks,  or  alterations  thereof,  while  the  al- 
mandine occurs  in  metamorphic  rocks  and  crystalline  schists. 

The  pyrope  garnet  is  often  miscalled  "Arizona  ruby  "  and 
"  Cape  ruby."  Spessartite  has  been  found  in  Amelia  co.,  Va., 
in  large  masses  of  great  beauty,  yielding  fine  gems  up  to  96 
carats  each,  of  rich  wine  color  rjr  hyacinth  red.  Rose  gar- 

net, a  Ijeautiful  rose-red  grossularite.  has  also  come  into  no- 
tice from  Xalostoc,  Mexico;  it  is  not  transparent,  but  when 

cut  and  polished  in  slabs  makes  a  fine  ornamental  material. 
Essonite,  or  cinnamon-stone,  found  chiefly  in  Ceylon,  is  also 
used  as  a  gem,  and  frequently  misnamed  hyacinth  by  jewel- 

ers, the  true  hyacinth  being  a  Zircon  (q.  v.).  Notwithstand- 
ing its  beauty,  the  commei-cial  value  even  of  the  Oriental 

garnet  has  greatly  declined  in  modern  times,  owing  to  the 
numbers  brought  into  market.  The  garnet  was  frequently 

selected  for  engraving  upon  by  artists  of  the  Roman  empire"; one  of  the  finest  specimens  of  antique  skill,  the  head  of  Sirius 
in  the  Marlborough  collection,  is  upon  a  garnet.  This  stone 
was  also  a  favorite  gem  with  the  engravers  of  the  Sassanian 
period,  Irat  is  rarely  employed  now,  owing  to  its  hardness 
and  brittleness.  George  P.  KuNZ. 

Garnet,  Henry  Highland.  D.  D. :  a  Negro;  b.  in  slav- 
ery in  Chestertown,  Md.,  Dec.  23,  1815 ;  his  parents  escaped 

with  him  when  he  was  about  eight  years  old,  and  in  1826 
went  to  New  York  city,  where  he  received  some  education ; 
in  1835  he  entered  Canaan  Academy,  New  Hampshire ;  re- 

turned to  New  York,  and  graduated  in  1840  at  C)neida  In- 
stitute, Whitestown,  N.  Y. ;  spent  ten  years  in  preaching 

and  teaching  in  Troy,  N.  Y. ;  was  delegate  to  World's  Peace congress  in  Germany  in  1850 ;  lectured  three  years  in  Eng- 
land and  Ireland  on  slavery ;  was  afterward  missionary  at 

Jamaica  for  the  Scotch  Presbyterian  Church  for  about  two 
years  ;  pastor  of  Shiloh  Presbyterian  church.  New  York  city, 
1855-81,  with  the  exception  of  1865-69  when  he  was  pastor 
in  Washington ;  was  appointed  in  1881  by  President  Gar- 

field U.  S.  minister  resident  and  consul-general  to  Liberia, 
where  he  died  Feb.  13,  1882. 

Gar'nett:  city;  capital  of  Anderson  co.,  Kan.  (for  loca- 
tion, see  map  of  Kansas,  ref.  6-J);  on  Atch..  Top.  and  S.  Pe 

and  Mo.  Pac.  R.  Rs. ;  80  miles  8.  S.  W.  of  Kansas  City,  near 
the  Pottawattomio  river,  a  small  tributary  of  the  Osage  or 
JMarais  des  Cygnes.  It  has  one  of  the  largest  furniture-fac- 

tories in  the  State,  a  planiiig-mill.  and  two  larse  and  very 

fine  public-school  buildings.  Pop.  (1880)  1,389;  "(1890)  2.191 ; 
(1895)  3,145.  Editor  of  '•  Eagle." 

Garnett,  Alexander  Yelverton  Peyton,  M.  D.  :  b.  in 
Essex  CO.,  Va.,  Sept.  20,  1820:  gra<iuated  in  the  medical  de- 

partment of  the  University  of  Pennsylvania  1841 ;  entered 
the  U.  S.  navy  same  year,  and  rose  to  full  surgeon  in  1848. 
Having  been  elected  Professor  of  Clinical  Medicine  in  the 
National  Medical  College,  he  resigned  his  naval  appointment 
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in  1850.  Ill  18G1  lie  left  Wiisliiiigloii  and  returned  (o  Vir- 
ginia; wont  to  Kii'liiiiiiiid,  wlicre  lie  was  appointed  on  the 

exaininiiif,'  board  of  surgeons,  tlien  suri;coii-iii-cliii'f  to  the 
military  lios|iitals;  and  liciiif;  tin'  family  physician  of  l\Ir. 
.leirerson  Davis,  aeeonipaiiied  him  on  tlie  evacuation  of  tliat 
city  in  IHtio.  After  the  downfall  of  the  Southern  Confeder- 

acy Dr.  (larnett  returned  to  W'ashin{,'toii  city,  where  lie  was 
re-olectcd  professor  in  the  National  Medical  College,  which 
position  he  resigned  in  1872;  was  made  emeritus  professor. 
J),  at  Keholjoth  Beach,  Del.,  July  11,  1888. 

(Jiiriictt,  James  Miorckr,  M.  A.,  LIj.  1). :  professor  of  Eng- 
lish ;  b.  at  Aldie,  Va.,  Apr.  24.  1840:  educateil  at  the  Univer- 

sities ot  Virginia.  Hcrllii,  and  Leipzig;  served  in  the  Con- 
federate army  during  (he  civil  war;  held  various  positions 

ill  schools  and  colleges;  became  Professor  of  Englisli  Lan- 
guage and  Literature  in  the  University  of  Virginia  in  1882. 

lie  has  publislied  Traniihiliim  of  Bcowtilf  nnd  the  Figlit  at 
Fiinixbnry;  Anyto-SnxDti  Poems  (Sd  ed.  1892) ;  Translation 
of  Elene,  Juditli,  Atlielstan,  and  Byrhtnoth  :  Anylo-Haxon 
Poenix  {\HHil):  Selection/<  in  Englisli  Prose  from.  Etizabeth 
to  Victoria  (1891) ;  and  numerous  essavs  and  reviews. 

C.  H.  T. 

(•ariiptt.  RicHAni),  LL.  I). :  pliilologist  :  b.  at  liitchfield, 
England.  Feb.  27.  18;!.5.  He  was  appointed  assistant  in  the 

printed  book  department  ot  the  British  iMuseum  in  18.")1 ; 
became  also  superintendent  of  the  reading-room  in  1875 ; 
and  resigned  both  offices  to  give  his  whole  time  to  the  print- 

ing of  the  museum  Cataloyite  (of  which  he  had  charge  from 
its  lieginning)  in  1884.  He  has  published  lo  in  Egypt  and 
Other  Poems  (1859);  I'oems  from  the  derniiin  (1862);  Relics 
of  Shellei/  (1862) :  Idylhaiid  E/iiyrnm.i  (1869) ;  De  Quincey's 
Enqlish  Opium-eater  (lS8o):  The  Twilight  of  the  Gods  and 

Other  Tales  (1889);  Iphigenia  in  IJet'phi  (1890);  and  the biographies  of  Carlyle,  Emerson,  and  Milton.         C.  H.  T. 

(ianictt.  Robert  Selden:  soldier;  b.  in  Virginia,  Dec. 
16,  1819.  He  graiiuated  at  West  Point  July,  1841,  and  en- 

tered the  army  as  brevet  second  lieutenant  of  artillery ; 
served  on  the  northern  frontier  and  as  assistant  instructor 

of  infantry  tactics  at  West  Point  till  1844 ;  was  aide-de-camp 
to  tien.  Wool  in  1845.  In  the  Mexican  war  he  distinguished 
himself  at  the  battles  of  Palo  Alto,  Resaca  de  la  Palma. 

Monterey,  and  Buena  Vista;  was  promoted  to  be  first  lieu- 
tenant Aug.,  1846,  and  served  as  aide-de-camp  to  Gen.  Taylor 

from  June,  1846,  till  Jan.,  1849 ;  was  breveted  captain  and 
major  for  gallant  conduct  at  Monterey  and  Buena  Vista; 
transferred  to  the  infantry  in  1848,  and  served  against  the 
Seminole  Indians  in  Florida  and  on  frontier  duty  in  Texas 
1850;  captain  Seventh  Infantry  Mar.,  1851;  was  commandant 
of  cadets  at  Military  Academy  1852-54 ;  appointed  captain 
First  Cavalry  Mar.  3,  1855,  and  major  Ninth  Infantry  Mar. 
27,  1855  ;  he  commanded  the  Yakima  exjiedition  in  1856, 
and  the  operations  against  Puget  Sound  Indians  in  1858.  On 
the  outbreak  of  the  civil  war  in  1861  he  resigned  from  the 
U.  S.  army  and  espoused  tlie  cause  of  the  Confederates,  be- 

ing appointed  a  brigadier-general  and  placed  in  command 
of  the  department  of  Western  Virginia.  He  was  killed  at 

Carrick's  Ford,  July  13,  1861. 

Gamier,  ga'ar'ni-a',  Marie  Joseph  Francois,  known  un- 
der the  name  of  Fraxcis  :  explorer ;  b.  in  St.-Etienne, 

France,  July  25,  1839.  He  entered  the  French  navy  early  in 
life;  served  through  the  war  with  China  in  186()-()2;  was 
appointed  to  a  civil  ofBce  in  French  Cochiu-China;  and  in 
1866  was  chosen  as  the  coadjutor  of  Capt.  Douilart  de  Lagree 
in  organizing  and  commanding  the  exploring  expedition 
which  started  from  the  coast  of  Cambodia  and  traveled 
to  Shanghai  by  way  of  Yunnan,  the  object  being  to  open  to 
traile  a  road  between  Iiiilia.  Indo-China,  and  Yunnan.  He 
explored  the  Meikoug  river,  and  taking  command  of  the 
expedition  on  the  death  of  his  chief  brought  his  fellow- 
travelers  in  safety  to  Shanghai.  The  importance  of  this 
exploration  is  attested  by  the  numerous  honors  bestowed  on 
Lieut.  Garnier  by  the  geograpliical  societies  of  France  and 
England.  He  took  part  in  the  defense  of  Paris  in  1870-71 ; 
resumed  exploration  in  China;  and  was  killed  at  Hanoi,  in 

the  Tonkin  war,  Dec.  2,  1873.  He  published  Voyage  d'E.r- 
plnration  e.n  Indo-Chine  (2  vols.,  1873). 

(Janiipr,  Jean  Louis  Charles:  French  architect;  b.  in 

Paris,  Nov.  6,  1825.  He  entered  the  ficole  dcs  Beaux-Arts 
1842,  and  gained  the  gnind  prize  in  1848;  subsequently 
traveled  in  Greece  and  Italy,  where  he  continued  his  studies. 
In  1861  he  competed  with  the  leading  architects  of  Paris, 
and  Ids  ]ilans  were  unanimously  adopted  for  the  new  Paris 

opera-hou.se,  which  was  completed  under  his  direction  in 
1875.  He  Jias  built  a  number  of  other  noled  structures, and 
had  charge  of  the  constructions  illustrating  human  habita- 

tions in  the  Paris  Kxposilioii  1889.  He  is  ollicer  of  the 
Legion  of  Honor,  member  of  the  Academy  ot  Fine  Arts,  and 
correspondent  of  the  Eoyal  Institute  of  British  Architects. 

W.  K.  HUTTON. 

Oariiier.  JcLEs  ARsii.NE:  genre-painter;  b.  in  Paris,  Jan. 
22,  1847.  He  was  a  ])upil  of  Geroine,  and  received  the  third- 
(■lass  medal  at  the  Paris  Exposition  1889.  He  is  a  .skillful 
technician  who  paints  scenes  of  life  in  \\w  Middle  Ages 

principally,  and  has  also  jji-oduced  two  or  three  large  com- 
|iositions  of  modern  historical  subjects.  W.  A.  C. 

(warn  i('r-Pa£r<'s.ga"ir' 11  i-a'pali-zhii'.LorisANToiNE:  states- 
man ;  b.  ill  Marseilles,  France,  July  18,  1803.  He  made  his 

debut  under  the  patronage  of  his  brother,  who  was  one  of 
the  leaders  of  the  re|niblicaii  party  under  the  Restoration. 
During  the  reign  of  Ijouis  Philipjje  he  was  a  member  of  the 
Chamber  of  Deputies.  In  1848  he  secured  the  ofBce  of 
Minister  of  Finances  in  the  provisional  government  of  the 
republic,  and  became  unpoimlar  on  account  of  the  famous 

over-taxation  called  the  "  (juarante-cinc)  centimes."  When 
the  empire  was  established  he  returned  to  private  life  until 
1864.  when  he  was  elected  deputy  to  the  Corps  Legislatif. 
In  1869  he  was  elected  again,  but,  though  he  sat  on  the  op- 

position benches,  he  did  not  exercise  any  influence  upon  the 
events  which  followed  the  revolution  of  Sept.  4,  1870.  He 
wrote  an  Episode  of  the  Revolution  of  lSJi8\  TUstory  of  the 
E-recutire  Commission  ;  History  of  the  Revolution  of  ISJiS. 
D.  in  Paris,  Nov.  1,  1878. 

(ilariiisliment  [deriv.  of  garnish,  from  O.Yr.  gamir  < 
older  guarnir,  from  some  form  of  Teuton.  *warnian,  take 
care  of,  warn  >  Eng.  tvarn^ :  a  process  of  attachment  by 
which  a  creditor  obtains  the  security  of  property  belongiiig 
to  his  debtor  which  is  in  the  possession  of  third  persons.  It 
consists  in  a  warning  or  notification  given  to  the  person 
holding  the  property,  who  is  called  a  garnishee,  command- 

ing him  not  to  make  payment  or  deliverj'  to  the  debtor,  but 
to  be  in  readiness  to  answer  the  plaintiff's  claim  by  retain- 

ing the  property  in  his  own  hands.  Whenever  a  debtor 
against  whom  an  action  is  instituted  has  himself  a  claim 
against  a  debtor  of  his  own,  the  latter  may  be  made  a  gar- 

nishee. The  system  of  garnishment  in  Great  Britain  grew 
out  of  the  custom  of  foreign  attachment,  which  has  existed 
from  time  immemorial  in  London.  Bristol,  and  a  few  of  the 

larger  cities,  and  which  jiermits  the  enforcement  of  a  plain- 
tiff's demand  against  debts  due  the  defendant  from  third 

persons.  (See  Foreign  Attachment.)  But  garnishment,  as 
established  in  1854  and  at  present  in  use.  has  a  considerably 
less  extensive  scope  of  application  than  foreign  attachment, 

since  it  only  jierinits  the  seizure  of  a  debtor's  property  or choses  in  action  after  the  recovery  of  judgment  against  him, 
instead  cf  at  the  time  when  suit  is  brought.  In  the  U.  S.  a 
different  rule  is  generally  maintained,  and  the  process  of 
garnishment  is  therefore  made  more  completely  remedial, 

and  can  be  adopted  with  much  gi-eater  ad  vantage  by  a  creditor. 
The  effect  of  garnishment  is  to  place  the  garnishee  in  a 

position  resembling  that  of  a  trustee,  leaving  him  all  the 
defenses  against  the  garnisher  which  he  had  against  his  own 
creditor.  On  this  account  it  is  known  in  some  of  the  States, 

especially  in  New  England,  as  the  "  trustee  process."  The 
service  of  a  notice  of  attachment  upon  the  garnishee  is  suffi- 

cient to  effect  a  stay  of  proceedings  in  a  suit  subsequently 
brought  against  the  garnishee  by  his  creditor,  and  if  the 
garnisher  recovers  judgment  and  levies  execution  against 
the  money  or  effects  in  the  hands  of  the  garnishee,  the  latter 

is  relieved  from  all  obligation  towai-d  his  creditor.  As  a 
general  rule,  any  person  is  capable  of  being  made  garnishee, 
not  excepting  coi-porations  and  persons  acting  in  a  repre- 

sentative capacity  as  executors  and  administrators.  A  non- 
resident person  can  not  be  made  garnishee  unless  he  has 

property  of  the  defendant  in  the  State  or  is  liound  to  pay 
him  money  within  the  State.  But  an  officer  of  the  law,  as  a 
clerk  or  receiver,  or  a  trustee  holding  funds  as  agent  of  a 
court,  a  financial  agent  of  the  Government,  a  sheriff  holding 
funds  in  an  official  capacity,  or  an  assignee  in  bankruptcy, 
can  not  be  a  made  garnishee.  The  same  is  true  of  an  agent, 
unless  he  has  an  independent  control  of  the  goods,  since  his 
possession  is  the  jiossession  of  his  principal.  The  process  of 
garnishment  is  virtually  a  secondary  suit  against  some  third 
person  by  a  suing  creditor,  who  claims  the  rights  of  the  de- 

fendant against  whom  his  primary  action  is  brought.  See 
Attachment.  Revised  bv  F.  Sturges  Allen. 
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Giirofalo,  giia-r(5-faa'lH,BENVKNUToTisi,(lii:  Italimi  piiini- 
or;  b.  ill  Forrarese  territory  in  14S1.  He  stinliiMl  lirsl,  willi 
DdiiiL'nico  Punetti,  tlien  at  Creiiipna  with  his  uncle  Suri.-uii, 
who  allowod  him  to  tVe(incnt  the  school  of  Roccaccio  Bocca- 
cino.  In  14i»'J  lie  went  to  Rome,  afterward  to  Mantua  as 
|iu)iil  of  Lorenzo  Costa  for  two  years.  Francesco  Gonzajja 
had  him  in  his  service  till  he  returned  to  Perrara,  where  lie 
worked  four  years.  But  it  was  on  becoming  aiMjuaintecl  with 
Raphael  in  Rome  that  he  formed  his  style  in  imitation  of  this 
favorite  master,  and  succeeded  so  well  that  his  little  |iictures 
have  been  confouniled  with  those  of  Kaphael.  He  left  a 

very  great  number  of  W(«-ks  both  in  Rome  and  his  native 
province,  and  during  the  last  tweuty  years  lie  painted  he 
used  to  work  in  monasteries  on  all  the  feast-days  and  Sun- 

days. An  Enthroned  3Iadonna,  a  Christ  on  the  3Ioiint  af 
Olives,  at  Ferrara ;  a  Descent  from  the  Cross  at  the  Brera  in 
Milan  are  among  his  important  e.\isting  works.  Re  was 
completely  blind  nine  years  before  his  death.     D.  in  1559. 

W.  J.  Stillman. 

Garonne,  ga'arun'  [<  Lat.  Garumiia,  the  ancient  name, 
of  Celtic  origin] :  a  river  of  Prance;  rises  in  the  Pyrenees, 
within  the  Spanish  frontier,  at  the  foot  of  Mont  Maledetta. 
It  becomes  navigable  at  Cazeres,  is  connected  at  Toulouse 
with  the  Mediterranean  by  a  canal,  joins  at  Blaye  the  Dor- 
dogne,  and  assumes  the  name  of  (jriroiide,  entering  the  At- 

lantic through  an  estuary  50  miles  long.  As  this  estuary 
is  divided  into  two  nearly  eqnal  branches  by  a  long  series 
of  islands  and  shoals,  ami  as  the  river  not  seldom  (dianges 
its  bed,  the  navigation  is  somewhat  ditKenlt.  During  ordi- 

nary floods  the  river  rises  aijout  35  feet,  but  this  point  is 
sometimes  exceeded,  and  the  river  then  causes  very  exten- 

sive and  destructive  inundations ;  that  of  1875  was  extremely 
so.  At  the  mouth  stands  the  famous  tower  of  Cordouaii, 
built  1584-1610. 

Garrard,  Kenner:  soldier;  b.  in  Kentucky  in  1838.  He 
graduated  at  the  U.  S.  Military  Academy  .July.  1851,  and 
entered  the  army  as  brevet  second  lieutenant  of  artillery : 
transferred  to  the  First  Dragoons  in  1853,  and  received  liis 
full  commission  as  second  lieutenant  Oct..  1853;  promoted 
first  lieutenant  of  cavalry  1855;  captain  18lil  ;  and  major 
1863.  Served  principally  in  garrison  and  on  frontier  iluty 
1851-61,  being  captured  at  San  Antonio,  Tex.,  Apr.,  1861, 
and  not  exchanged  as  prisoner  of  war  until  Aug.,  1863,  serv- 

ing in  the  meantime  in  commissary  department  and  as  in- 
structor and  commandant  of  cadets  at  West  Point.  In 

Sept.,  1862,  he  was  appointed  colonel  146th  New  York  Vol- 
unteers, and  was  engaged  in  the  battles  of  Fredericksburg, 

Chancellorsville,  and  Gettysburg.  Appointed  brigadier-gen- 
eral of  volunteers  July,  1863,  he  served  with  the  Army  of  the 

Potomac  till  December,  when  he  was  placed  in  charge  of  the 
cavalry  bureau  at  Washington.  In  Feb.,  1864,  he  commanded 
a  cavalry  division  in  the  Army  of  the  Cumberland,  took 
|iart  in  the  various  engagements  about  Chattanooga  and  in 
Georgia  during  the  Atlanta  cam]:iaign,  in  the  pni'suit  of  Con- 

federate army  to  Dalton,  and  with  his  command  in  the  Six- 
teenth Army-corps  at  the  battle  of  Nashville.  Tenn,,  Dec, 

1864.  In  the  operations  against  Moljile,  1865,  he  led  the 
party  which  stormed  and  captured  Blakely.  In  Aug.,  1865, 
he  was  mustered  out  of  the  volunteer  service.  For  gallant 
services  in  the  field  during  the  war  he  was  breveted  colonel, 

brigadier-general,  and  major-general  U.  S.  armv.     Resigned 
1866.  D.  in  Cincinnati,  0.,  May  15,  1870. 

Garraud,  gaa'ro',  Gabriel  Joseph  :  French  seulpt(u- ;  b. in  Dijou,  Mar.  23,  1807.  He  studied  under  Ramey  and 
Rude,  and  made  his  debut  in  the  Salon  of  1838  with  a  bust 
which  attracted  considerable  attention.  Among  his  later. 

viorkA  a.x6  La  premiere  famille  {\%iS),  Le  secret  de  I'amour 
(1863),  anil  a  great  number  of  busts.  His  political  connec- 

tions made  him  in  1848  chief  of  the  Departement  des  Beaux 
Arts  in  the  Jlinistry  of  the  Interior,  but  for  only  a  short 
time.     D.  in  1880. 

Garrett,  George  Mursell  :  composer ;  b.  in  Winchester, 
England,  June  8,  1834.  He  was  educat,cd  entirely  in  Eng- 

land, and  received  degree  Mus.  Bac.  1857,  and  Mus.  Doc. 
1867,  from  Cambridge.  In  1875  he  was  appointed  organist 
to  the  university.  His  compositions  include  several  can- 

tatas and  much  excellent  church  music.     D.  Apr.  9,  1897. 

Garrett  Biblical  Institnte:  a  theological  seminary  of 
the  Methodist  Episcopal  Church  ;  located  at  Evanston,  HI. ; 
founded  through  the  labors  of  Rev.  John  Dempster,  D.  D., 
and  the  gifts  of  Mrs.  Eliza  Garrett,  of  Chicago,  and  incor- 

porated in  1855.     Its  departments  were  organized  in  the 

summer  of  1856,  and  opened  for  students  in  Seiilcniber  of 
the  same  year.     In  the  year  1891-92  it  had  180  students. 

Gar'n'ttsville :  village;  Portage  co.,  O.  {for  location  of 
county,  src  map  of  Ohio,  ref.  3-1) ;  on  Erie  railway  ;  37  miles 
.S.  E.  of  Clcvelanil.  It  has  four  churchi:s,  a  literary  society, 
library,  machine-shojis,  and  manufactories.  Tlu^  principal 
business  is  fai'iuing  and  dairying,  and  the  place  is  an  im- 

portant center  for  the  inaiile-sugur  industry.  Pop.  (1880) 
969  ;  (1890)  1,046.  Editor  of  "  Joi;rnal." 

(Jarrick,  David:  actor;  b.  in  Hereford,  England,  Feb. 
20,  1716.  He  was  of  French  extraction.  His  father  was  a 
captain  in  the  British  army ;  his  mother  was  the  daughter 
of  a  vicar  of  Lichfield  Cathedral.  He  attended  the  gram- 

mar school  at  Lichfield,  but  at  the  age  of  twelve  or  thirteen 
his  studies  were  interrupted,  and  when  eighteen  years  old 

he  became  a  pupil  in  Dr.  Samuel  Johnson's  academy.  His passion  for  the  stage  early  showed  itself  in  remarkable  gifts 
for  mimicry  and  recitation,  and  in  a  desire  to  frequent  thea- 

ters. When  but  eleven  years  old  he  performed  Sergeant 
Kite  in  The  Recruiting  Officer  hef ore  a  select  company,  be- 

ing even  then  a  juvenile  manager.  In  1735  he  went  to  Lon- 
don with  Dr.  Johnson,  jiroposing  to  study  law,  but  gave  it 

up.  lacking  the  means  of  snp]iort.  A  short  experience  as  a 
wine-merchant  satisfied  him  that  trade  was  not  his  calling, 
and  he  adopted  the  theatrical  profession,  making  his  first 
appearance  at  Ipswich,  under  the  assumed  name  of  Lyddal, 
in  the  trageily  of  Ornnnoko.  The  effort  was  applauded,  buti 
not  as  rapturously  as  his  .subsequent  appearance  in  comedy. 
On  the  strength  of  his  provincial  reputation  he  resolved  to 
try  his  fortune  in  Ijondon,  and,  finding  the  pojiular  theaters 
closed  to  him,  made  his  first  appearance  on  Oi't.  19,  1741.  at 
the  obscure  theater  in  Goodman's  Fields  in  liicliaril  III. The  success  was  wonderful.  In  a  few  weeks  the  house  was 
crowded,  people  deserting  Drury  Lane  and  Covent  Garden 
to  see  the  man  w'ho  so  attractively  introduced  a  natural 
school  of  acting  in  place  of  the  artificial  tradition  of  the 
English  stage.  At  the  close  of  the  season  of  1742  he  played 
three  nights  at  Drury  Lane,  and  made  an  engagement  there 
on  a  salary  of  £.500  a  year.  In  1745  he  joined  Mr.  Sheridan 
in  the  niaiiagement  of  the  Royal  theater  in  Dublin.  Two 
years  later  lie  opened  the  Covent  Garden  theater,  London, 
and  spoke  the  prologue  written  for  him  by  Dr.  Johnson.  In 
June.  1749,  Mr.  Garrick  married  the  Viennese  dancer,  Eva 
Maria  Violetta,  who  Ijrought  him  a  moderate  fortune.  At 
this  time  Garrick  was  the  greatest  figure  on  the  English 
stage.  The  public  opinion  of  the  Continent,  which  he  vis- 

ited in  1763.  ratified  the  judgment  of  his  countrymen.  The 
Shaksjjeare  jubilee  at  Strattord-cui-Avon,  which  continued 
three  days  and  was  represented  ninety-two  successive  times 
at  Drury  Lane,  was  arranged  by  him  in  1769.  Four  years 
after  this  the  death  of  his  partner  threw  on  him  the  whole 
management  of  the  theater ;  his  health  failed ;  he  played 
less  and  less  frequently,  and  in  1776,  after  acting  through 
his  favorite  characters — the  last  jierformance  being  for  the 

benefit  of  the  Decayed  Actors'  Fund,  established  by  himself 
— he  retired  from  the  stage.  Gari'ick  was  a  man  of  varied 
talents ;  as  an  actor  he  excelled  in  the  most  ojiposite  styles, 
in  high  tragedy,  and  in  broad  farce ;  he  was  in  his  profes- 

sion an  author,  too ;  he  wrote  verses,  prologues,  epilogues, 

farces,  and  adapted  many  plays  for  the  stage.  Though  self- 
conscious  and  vain,  he  was  popular  for  his  friendly,  gener- 

ous, and  charitable  qualities,  and  respected  for  his  solid  vir- 
tues. In  person  he  was  of  middle  height,  slight  of  figure, 

animated  in  countenance,  quick  and  expre.ssive  in  action, 
effective  though  not  imposing  in  pre.sence.  His  voice  was 
musical,  and  his  sensitive  temperament  made  amends  for 
the  absence  of  great  physical  advantages.  D.  in  London, 
Jan.  30,  1779,  and  was  buried  in  Westminster  Abbey.  Mrs. 
Garrick  survived  many  years,  dying  at  the  age  of  ninety- 

eight  in  18'23.  '    "    Revised  by  B.  B.  Vallentine. 
Garrison,  James  Harney:  clergyman  and  editor;  b.  in 

Ozark,  Mo.,  Feb.  3,  1842.  He  received  a  common  school  ed- 
ucation ;  entered  the  Twenty-fourth  Missouri  Infantry  at 

the  beginning  of  the  civil  war;  was  wounded  in  the  Ijattle 
of  Pea  Ridge  in  Mar.,  1863 ;  commissioned  captain  in  the 
Eighth  Missouri  Cavalry  Sept.  1.5.  1863;  and  was  mustered 
out  of  the  service  in  1865.  In  1868  he  graduated  at  Abing- 

don College,  Illinois ;  the  same  year  began  preaching  in 
Macomb,  111. ;  1869  liecame  an  editor  of  The  Gospel  Echo  in 
that  city :  1871  removed  to  Quincy,  111.,  and  became  editor- 
in-chief  of  the  consolidated  Gospel  Echo  and  The  Christian, 
formerly  of  Kansas  City,  Mo.;  and  subsequently,  on  the 
consolidation  of  The  Christian  and  The  Evangelist,  of  Chi- 
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cago,  lie  l)i'came  associated  vvitli  B.  W.  Johnson  in  the  edi- 
torsliiji  of  The,  ChriMian-Ei'miiieliKt.  :m  office  he  still  holds 
(18!Ki).  He  was  pastor  of  the  Cliiircli  of  Christ  in  Soulh|iort, 
England,  in  18H1-H2,  and  of  the  Chiireh  of  Christ  in  Boston. 
Mass.,  in  1885-8(),  and  has  published  Iltavanward  Wuij 
(1880);  Alone  with  God  (1891);  and  several  other  smaller 
works. 

Garrison.  William  Lloyd:  pioneer  and  leader  of  the 
modern  anti-slavery  movement  in  the  U.  s. :  l>.  in  Newbury- 
port,  Mass.,  Dee.  13,  1804.  lie  served  an  a|ipn'ntieeship  to 
the  ]iriiiting  business  in  the  offiee  of  The  Herald  in  his  native 
place,  and  while  doing  so  wrote  extensively  for  tliat  and 
other  journals,  mainly  upon  political  topics,  carefully  pre- 

serving his  incognito.  His  anti-slavery  utterances  attraeti^d 
the  attention  of  Heiijamin  Lundy,  a  Quaker,  who  was  en- 

gaged in  the  publication  of  'Hie  Genius  of  Universal  Eman- 
cipation in  Baltimore,  and  he  induced  Mr.  Garrison  to  join 

him  in  the  editorship  of  that  paper.  In  the  very  first  num- 
ber of  The  Genius  of  Universal  I'Jinanci/jalioii  which  ap- 

peared under  Ids  and  Mr.  Lundy's  joint  editorship  was  de- veloped a  radical  ilifTerence  in  their  opinions,  Mr.  Lundy 
advocating  gradual  and  Mr.  Garrison  imnu^diate  emancipa- 

tion as  the  inalienable  right  of  the  slave  and  the  duty  of  the 

master.  Subsequently  another  dift'erence  appeared,  Jlr. Lundy  favoring  and  Mr.  Garrison  opposing  the  scheme  for 
colonizing  the  slaves  as  a  condition  of  emiincipution.  They 
were  one,  however,  in  a  common  hatred  of  slavery,  and  as 
each  appended  his  own  initials  to  whatever  he  wrote  in  the 
paper,  the  (lartnership  was  agreeable  to  both  parties.  In 
May,  1830,  Mr.  Garrison  was  convicted,  by  a  court,  and  jury 
of  slaveholders,  of  a  libel  upon  t!apt.  Francis  Todd,  in  de- 

nouncing Capt.  Todd  as  guilty  of  "  domestic  piracy  "  in  con- 
veying a  cargo  of  slaves  from  Baltimore  to  New  Orleans. 

For  this  he  was  sentenced  to  pay  a  fine  of  $.50  and  costs  of 
court.  Being  unable  to  pay  this  money,  he  was  committed 
to  jail.  His  writings  while  in  prison,  especially  several  son- 

nets which  heinscril)ed  with  a  pencil  on  the  wall  of  his  cell, 
were  widely  copied  and  admired  as  expressions  of  the  true 
spirit  of  liberty.  At  the  end  of  seven  weeks  he  was  set  at 
liberty,  his  fine  being  paid  by  Mr.  Arthur  Tappan,  a  mer- 

chant of  New  York.  He  then  turned  his  steiis  toward  the 
Northern  States,  delivering  lectures  in  Philadelphia,  New 
York,  New  Haven.  Hartford,  and  Boston,  in  which  he  de- 

picted the  sinfulness  and  the  cruelties  of  slavery,  and  sought 
to  enlist  the  people  in  the  work  of  promoting  emancipation. 
Others  had  denounced  slavery  as  an  evil,  but  Mr.  Garrison 
was  the  first  to  declare  it  a  sin,  and  demand  its  immediate 

abolition  in  the  name  of  God  and  of  humanity.  He  thus  be- 
came the  leader  of  an  anti-slavery  movement  founded  upon 

the  principle  of  immediate  in  distinction  from  gradual  eman- 
cipation. On  .Jan.  1.  1831.  he  commenced,  in  partnership 

with  Isiiac  Knapp,  the  publication,  in  Boston,  of  The  Lib- 
erator, a  weekly  journal,  the  motto  of  which  was"  My  coun- 

try is  the  world — my  countrymen  are  all  mankind."  The 
voice  of  this  paper  was  soon  "  heard  round  the  world  " ;  the 
North  was  deeply  moved,  while  the  South  was  filled  with  ex- 

citement and  alarm.  The  dead  calm  that  had  followed  the 

enactment  of  the  "'  Missouri  Compromise"  of  1830  was  com- 
pletely broken  up.  and  the  discussion  of  slavery  in  all  its  re- 
lation's to  civil  and  religious  institutions  went  on  with  con- stantly augmenting  force,  in  spite  of  every  effort  to  arrest  it, 

from  that  time  until  the  war  of  1861-65.  In  Dec,  1831,  the 
Legislature  of  Georgia  offered  a  reward  of  iii5,000  to  any  per- 

son who  should  arrest,  bring  to  trial,  and  [irosecute  to  con- 
viction, imder  the  laws  of  that  State,  the  eilit.or  or  the  pub- 

lisher. On  Jan.  1,  1832,  under  Mr.  Garrison's  direct  inspi- 
ration, was  organized  the  New  England  Anti-Slavery  Society, 

the  first  association  ever  formed  in  the  LT.  S.  on  the  principle 
of  immediate  emancipation.  He  soon  afterward  published 
his  work.  Thoughts  on  African  Colonization,  in  which  he 
contended  that  the  colonization  scheme  was  an  ally  of  slav- 

ery, and  went  to  England  as  an  agent  of  the  society,  and  was 
warndy  received  by  Wilberforce,  Clarkson,  Brougham,  and 
the  great  body  of  English  abolitionists.  In  <  )ct.,  1 835.  a  pro- 
slavery  mob  of  ■'  gentlemen  of  property  and  standing  "  broke 
into  the  anti-slavery  office  in  Boston,  dispersing  a  meeting  of 
women,  seized  Mr.  Garrison  and  dragged  him  through  the 
streets  with  a  rope  around  his  body.  His  life  was  saved  with 
great  dilficulty,  and  only  by  the  city  authorities  taking  him 
to  jail  for  protection.  He  was  released  the  next  day,  but 
was  compelled  to  go  into  the  country  for  safety.  In  1840 
he  went  to  England  upon  an  anti-slavery  mission  for  tlu' 
third  time.    In  1843  he  was  chosen  president  of  the  Ameri- 

can Anti-.SIavery  Society,  and  held  the  office  until  the  close 
of  the  civil  war  in  1865.  when,  slavery  having  been  abolished 
audits  reliabililatiun  mailc  im|(ossible,  by  an  alteration  of 
the  U.  S.  Conslitutir.n,  he  resigneil,  announcing  that  his  ca- 

reer as  an  aliolilionist  was  ended,  and  that  in  his  judgment 
the  society  ought  to  be  dissolved.  He  continued  the  publi- 

cation of  The  Liberator,  however,  until  the  close  of  that 
year,  and  in  the  last  issue  had  the  satisfaction  of  putting  on 
record  the  official  proclamation  of  the  adoption  of  the 
aiuendineut  to  the  Constitution  forever  prohibiting  slavery 
in  the  U.  S.  His  paper  thus  covered  the  whole  period  from 
the  beginning  of  the  agitation  for  the  abolitiim  of  slavery 
in  1831  until  the  final  and  complete  triunipli  of  the  cause  in 
1865.  In  1843  appeared  a  volume  of  his  .Sonnets  and  other 
Poems,  and  in  1852  a  volume  of  selections  from  his  writings 
and  speeches.  I),  in  New  York  city,  May  24,  1879.  See 
William,  Lloi/d  Garrison  and  his  Times,  by  Oliver  John- 

son;  and  William  Lloyd  Garrison:  the  Story  of  his  Life 
told  hy  Ills  Children  (1885).  Revised  by  C.  K.  Adams. 

(Jar'rod,  Sir  Alfeed  Barino,  M.  D.  :  physician  and 
author:  1).  in  Ipswich,  England,  May  13,  1819.  He  gra<lu- 
ated  at  the  University  of  London  in  1842;  became  assistant 

physician  to  the  L^niversity  College  Hospital  in  1847;  physi- 
cian and  Professor  of  Therapeutics  and  Chinical  Medicine 

there  in  1851 ;  physician  to  King's  College  Hospital  and professor  in  the  college  in  1863 ;  and  consulting  physician  in 
the  hospital  in  1874.  He  was  elected  a  member  of  the  Royal 
College  of  Physicians  of  London  in  1851;  fellow  in  1856; 
senior  censor  in  1887;  and  vice-president  in  1888.  In  1847 
he  discovered  the  presence  of  uric  acid  in  the  blood  of  gouty 
subjects.  Dr.  Garrod  has  published  many  works  in  medical 
science,  including  On  the  Conversion  of  Benzoic  into  Hippu- 
ric  Acid  in  the  Animal  Economy  (1843);  Researches  on 
tlie  Pathological  Condition  of  the  Blood  in  Cholera  (1849) ; 
T7ie  Essentials  of  Materia  Jledica  and  Therapeutics  (1855); 
071  the  Nature  and  Treatment  of  Gout  and  Rheumatic  Gout 
(1860) ;  and  the  results  of  his  inquiries  of  the  value  of  small 
but  long-continued  doses  of  sulphur  in  the  treatment  of  dis- 

eases of  the  skin,  liver,  and  joints,  in  The  Lancet  (1889). 

Gar'rod,  Alfred  Henry.  M.  A.,  F.  R,  S. :  anatomist ;  b. 
in  London,  England,  May  18,  1846.  He  studied  at  King's 
College.  London,  taking  the  first,  second,  and  third  vears' 
scholarship  for  medical  students,  and  graduated  at  .St.  .John's 
College,  Cambridge.  In  1871  he  was  appointed  prosector  to 
the  Zoological  Society  of  London ;  in  1874  Professor  of 

Comparative  Anatomy  at  King's  College;  and  in  1878  Ful- lerian  Professor  of  Physiology  of  the  Royal  Institution. 
Although  he  was  the  author  of  a  number  of  papers  on  vari- 

ous anatomical  and  physiological  subjects,  those  on  the 
anatomy  and  classification  of  birds  are  by  far  the  most  im- 

portant, and  will  ever  remain  of  vast  service  to  ornitholo- 
gists. He  was  the  first  t<i  draw  attention  to  the  value,  for 

purposes  of  classification,  of  the  ambiens.  semitendinosus, 
and  other  muscles  of  the  thigh,  and  to  distinguish  between 
and  make  nse  of  the  holorhinal  and  schizorhinal  types  of  the 
narial  opening  of  birds.  He  also  demonstrated  the  impor- 

tance of  the  single  or  double  condition  of  the  carotid  arter- 
ies, and  made  valuable  contributions  to  our  knowledge  of 

the  deep  plantar  tendons  and  structure  of  the  trachea  in 
birds.     D.  Oct.  17,  1879.  P.  A.  Lucas. 

Garrot :  a  European  name  for  the  golden-eye  duck  (Glau- 
cionetta  clangula),  used  to  some  extent  in  the  U.  S.,  princi- 

pally as  a  "  book  name."    See  Golden-eye.  F.  A.  L. 

Garrote,  gar-rot',  or  giir-rof  [from  Span,  garrote,  stick, 
hence  compression  or  strangling  produced  by  twisting  a 
stick  inserted  in  a  bandage,  this  being  the  mo.st  primitive 
form  of  the  garrote ;  the  word  is  of  Celtic  origin]  :  a  form 
of  capital  punishment  employed  in  Spain  and  Spanish 
America.  A  metallic  collar  is  put  around  the  neck  of  the 
victim,  and  a  screw  at  the  back  of  the  collar  is  turned  in 
such  a  way  that  its  point  touches  the  spinal  cord,  causing 
instant  death.  Originally  a  stout  cord  was  tied  about  the 
neck,  and  the  culprit  was  strangled  by  twisting  the  cord 
with  a  stick  (garrote).  Robbery,  accompanied  by  choking 
of  the  person  robbed,  is  often  called  yarroting. 

Garter,  Order  of  the  :  the  most  illustrious  British  order 
of  knighthood,  founded,  according  to  Selden.  who  follows 
Froissart.  on  Apr.  23,  1344,  by  King  Edward  III.  The  ex- 

act date  is  much  disputed,  some  making  it  Jan.  18, 1344.  and 

some  tracing  it  back  even  to  1192,  when  on  .St.  George's  Day 
Richaril  I.  made  twenty-six  of  his  best  knights  wear  a 
thong  of  blue  leather  on  the  leg  in  a  fight  with  the  infidels. 



GARTER   PRINCIPAL   KINU   (iF  ARMS GAS 681 

But  tlie  common  t.nulition  is  that  Kine;  Eilward  was  (lanc- 
ing with  the  Countess  of  Salisbury  at  a  ball,  when  she  let 

fail  her  garter,  whieh  the  king  at  first  tieil  about  his  own 
l(!g ;  but  observing  that  the  act  excited  much  attention,  he 
reston^l  it  to  the  fair  owner,  exclaiming,  Iloni  noil  qui  rnal 

y penfie — "Evil  be  to  him  who  evil  thinks" — words  which are  still  the  motto  of  the  order  :  and  the  king  said  furtlicr, 
"  that  shortly  they  should  see  that  garter  advanced  to  so 
high  an  honor  and  renown  as  to  account  themselves  happy 
to  wear  it."  The  order  was  founded  in  honor  of  the  Holy 
Trinity,  the  Blessed  Virgin,  St.  Edward  the  Confessor,  and 
St.  George,  but  the  last  named  was  its  chief  patron.  Ladies 
were  admitted  as  late  as  the  reign  of  Edward  IV.,  since 
which  time  no  ladies  but  the  sovereign  are  received  into  it. 
At  present  there  are,  besides  the  sovereign,  the  Prince  of 
Wales  and  such  other  princes  of  the  blood  as  may  be  chosen, 
and  twenty-ftve  regular  knights  of  the  Garter,  while  extra 
knights  are  admitted  by  special  statute  ;  vacancies  occurring 
in  the  regular  knighthood  of  the  Garter  being  filled  from 
the  extra  knights,  many  of  whom  are  foreign  reigning  princes. 
In  1893  there  were,  besides  the  Queen,  forty-nine  knights, 
none  of  a  rank  below  that  of  earl.  In  1873  the  Shall  of 
Persia  received  the  garter.  Anciently,  gentlemen  not  of  the 
titled  nobility  were  admitted.  The  Bishop  of  Winchester  is 
prelate  of  the  order,  the  Bishop  of  Oxford  is  chancellor,  the 
Bean  of  Windsor  is  registrar,  and  there  is  a  king  of  arras  and 
an  usher  of  the  black  rod  ;  but  none  of  these  officials  are 
knights  of  the  Garter.  The  knights  of  the  order  write  K.  G. 
after  their  names.  The  distinguishing  badges  are  the  collar, 
badge,  star,  garter,  George,  and  lesser  George  ;  there  are  also 
a  mantle,  surcoat,  hood,  hat,  and  plume  appropriate  to  the 

order.  In  strict  language  the  knights  are  termed  "  knights 
of  the  Golden  Garter,"  or  "  kniglits  of  the  most  noble  order 
of  St.  George  and  the  Garter." 

tlarter  Principal  King  of  Anns:  the  chief  herald  of 
England  and  of  the  oriler  of  the  Garter.  As  princiii-il  king 
of  arms  he  is  the  head  of  the  college  of  heralds,  subject  to 
the  earl  marshal.  As  garter  king  of  arms  he  is  independent 
of  that  officer.  He  takes  precedence  not  only  of  Bath, 
Clarenceux,  and  Norroy  kings  of  arms,  but  of  Lyon  and 
Ulster,  the  heraldic  kings  in  Scotland  and  Ireland.  Accord- 

ing to  most  authorities,  Henry  V.  first  instituted  this  office, 
but  others  say  that  Henry  VIII.  first  gave  the  title  to 
Guienne  king  of  arms,  his  ttrst  herald  for  the  French  pos- 
sessions. 

Garth,  Sir  Samuel  :  poet  and  physician  :  b.  at  Bolam, 
Durham,  England,  in  1()60.  He  studied  at  Peterhouse, 

Carabi-idge  ;  took  his  medical  degree  1691  :  removed  to  Lon- 
don 1693 ;  was  physician  to  George  I.  and  physician-gen- 

eral of  the  army ;  became  a  Whig  leader ;  joined  the  Kit- 
Cat  Club ;  and  was  knighted  1714.  He  is  chiefly  remem- 
liered  for  his  satirical  poem.  The  Dispc.iisarii  (1699),  directed 
agaiiist  the  selfishness  of  the  apothecaries  wlio  opjiosed  the 
gratuitous  distribution  of  medicines  to  the  |io(>r.  He  trans- 

lateil  a  part  of  Ovid's  Melamorphoses,  and  wrote  Claremont, 
a  poem,  etc.,  and  delivered  the  Harveian  oration  for  1697. 
D.  in  London,  Jan.  18,  1719. 

Gas  [a  word  invented  by  the  Belgian  chemist  Van  Hel- 
mont  (d.  in  1644),  which  has  since  passed  practically  un- 

changed into  all  European  languages]  :  according  to  the 
usual  definition,  a  permanently  elastic  fluid — permanently 
elastic,  that  is,  under  the  usual  atmospheric  conditions,  and 
thus  distinguished  from  a  vapor,  which  is  the  aeriform  con- 

dition of  a  substance  normally  existing  in  the  liquid  or  sr>lid 
state.  By  ii  fluid  in  this  definition  is  designated  a  condition 
of  matter  in  which  the  particles  have  great  freedom  of  mo- 

tion— a  condition  common  both  to  gases  and  liquids.  By 
elastic  is  meant  a  condition  in  which  the  nuiterial  particle^ 
are  in  a  state  of  tension,  and  in  consequence  of  this  tension 
exert  pressure  against  every  surface  with  which  the  body 
comes  in  contact.  By  virtue  of  its  iidierent  elasticity  a  gas 
tends  to  expand  indefinitely:  and  this  tendency  can  only 
be  restrained  by  inclosing  it  in  some  containing  vessel 
whose  form  tlie  asiriform  mass  assumes.  By  virtue  of  its 
fluid  condition  a  gas  transmits  the  pressure  it  exerts  equally 
in  all  directions,  and  when  at  rest  and  under  uniform  con- 

ditions throughout  its  wliole  extent,  a  mass  of  gas  presses 
against  different  surfaces  with  forces  which  are  proportional 
to  the  area  of  tliose  surfni'cs,  and  independent  of  their  form 
or  position.  A  liquid  also,  when  rendered  elastic  by  stress 
of  any  kind,  transmits  pressure  equally  in  all  directions, 
but  this  elasticity  is  dependent  on  tlie  external  force  ;  it  is 
not  inherent  in  the  liquid  ;  and  a  li(piid  mass  comes  to  rest 

in  an  open  vessel,  forming  a  definite  surface  of  its  own. 
The  tension  of  an  ai'rifonn  mass  is  nieasuri-d  liy  the  pres- 

sure which  this  tension  produces  on  the  unit  of  area,  and 
whieh  may  be  estimated  as  so  many  pounds  on  a  square 
inch,  or  so  many  grammes  on  a  s(piare  centimeter,  accord- 

ing as  we  use  the  British  or  tlie  metric  system  of  measures 
and  weights.  It  may  also  be  measured  by  the  height  at 
which  it  sustains  a  column  of  mercury  in  the  tube  of  a 
barometer;  and  since,  according  to  the  laws  of  mechanics, 
tills  height  is  directly  proportional  to  the  pressure,  so  dis- 

similar a  value  as  the  height  of  a  mercury  column  becomes 
a  legitimate  measure  of  the  tension  of  a  gas.  We  speak 
therefore  of  the  tension  of  a  gas  as  so  many  inches  or  so 
many  centimeters  of  mercury,  and  in  mathematical  ex- 

pressions we  represent  the  tension  of  a  gas  by  H,  which 
stands  for  a  certain  number  of  inches  or  centimeters,  the 
height  of  the  mercury  cfilumn  which  the  tension  sujiiiorts. 
The  normal  tensiop  of  the  atmosphere  at  the  level  of  the  sea 
supports  a  column  of  mercury  30  Inches  (or  about  76  cm.) 
high,  but,  as  is  well  known,  the  tension  lessens  as  we  rise  in 
the  atmosphere,  and  at  the  same  place  it  varies,  within 
somewhat  narrow  limits,  with  meteorological  changes.  A 
tension  of  30  inches  in  the  British  and  of  76  era.  in  the  metric 
system  is  called  one  atnioxp/iere.  and  high  tensions  are  usu- 

ally estimated  in  afiiids/i/ieres.  The  British  standard  tem- 

perature is  62'  P.,  and  the  tension  measured  by  a  mercury 

column  30  inches  high  at  this  temperature  corresponds  to  "a 
pressure  of  "14i^(^  lb.  on  a  square  inch.  The  French  stand- 

ard temperature  is  that  of  melting  ice,  or  0°  C,  and  a  mer- 
cury column  at  this  temperature  76  cm.  high  corresponds  to 

a  pressure  of  1,033-3  grammes  of  a  square  centimeter.  Re- 
membering also  that  30  inches  equal  76'3  cm.  (very  nearly), 

it  is  easy,  by  means  of  these  standard  values,  to  compare 
the  various  measures  of  tension. 

The  common  mercurial  barometer  is  simply  a  gla.ss  tube 
open  at  one  end,  which,  having  been  filled  with  mercury 
and  the  open  end  temporarily  closed,  has  been  inverted  and 
the  a]ierture  opened  under  a  basin  of  mercury.  The  column 
of  mercury  falls  in  the  tube  until  it  balances  the  tension  of 
the  air,  and  slowly  oscillates  as  this  jiressure  varies.  As  in 
filling  the  tube  great  care  is  taken  to  drive  out  all  the  air, 
there  is  no  atmosphere  above  the  mercury,  and  therefore  no 
pressure  exerted  upon  the  upper  surface  of  the  column.  If, 
however,  a  small  a,mount  of  gas  or  vapor  be  introduced  into 
such  a  tube,  a  pressure  will  be  at  once  exerted  upon  the 
upper  surface  which  will  depress  the  mercury  column,  and 
the  vertical  height  through  which  the  column  is  depressed 
is  obviously  the  measure  of  the  tension  of  the  confined  aeri- 

form body.  The  value  is  easily  ascertained  by  comparing 
the  de]iressed  column  with  a  perfect  barometer  at  its  side  ; 
and  this  method  of  measuring  tensions  is  capable  of  very 
wide  application,  but  is  necessarily  limited  to  cases  in  which 
tlie  tension  is  less  than  one  atmosphere.  The  barometer 
itself,  although  exceedingly  valuable  for  observing  the  vary- 

ing tensions  of  the  atmosphere,  is  not,  on  account  of  its  size 
and  shape,  a  convenient  instrument  for  measuring  the  ten- 

sion of  a  cniifined  and  limited  volume  of  gas.  Moreover, 
although  theoretically  a  barometer  might  be  of  any  length, 
yet  the  difficulties  connected  with  filling  the  tube  increase 
so  rapidly  with  the  length  that  one  is  practically  limited  to 
something  less  than  a  meter,  and  therefore  the  ordinary 
forms  of  the  instrument  could  not,  in  any  case,  be  used  if 
the  tension  were  much  greater  than  one  atmosphere.  How- 

ever, a  mercury  column  can  be  used  for  measuring  tension 
up  to  several  atmospheres  by  so  arranging  the  apparatus 
that  the  pressure  of  the  confined  gas  acting  on  the  surface 
of  the  mercury  shall  force  the  liquid  up  a  vertical  glass  tube 
open  at  the  top,  so  that  the  column  shall  be  lifted  against 
the  pressure  of  the  atmosphere.  Ilvidently,  under  such  cir- 

cumstances the  height  of  the  column  measures  the  differ- 
ence between  the  tension  of  the  gas  and  the  tension  of  the 

air;  and  to  find  the  value  of  the  first  this  height  must  be 
added  to  the  height  of  the  barometer  at  the  time.  Such  an 
instrument  is  called  a  manometer ;  but.  although  susceptible 
of  great  accuracy,  the  mercurial  manometer  is  difficult  of 
application  when  the  tension  exceeds  two  or  three  atmos- 

pheres. The  manometer  which  is  usually  used  in  the  arts 
for  measuring  aiijiroximately  the  tension  of  steam  consists 
of  a  spiral  flattened  metallic  tube.  The  pressure  of  the  steam 
on  the  interior  of  this  tube  tends  to  uncoil  the  spiral,  and 
the  motion,  multiplied  by  a  system  of  levers,  appears  in  the 
movement  of  an  index  over  a  dial.  The  figures  on  the 
raaiiometer  usually  used  in  the  V.  S.  indicate  the  number  of 
pounds   pressure   per  square  inch  above  the  atmospheric 
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pressure ;  and  a  boiler  is  said  to  carry  25  lb.  of  steam,  for 
example,  when  the  pressure  of  the  steam  on  the  interior 
surface  exceeds  that  of  the  air  on  the  outer  surface  by  25 
lb.  per  square  inch.  A  metallic  liarometer  is  made  on  the 
same  principle  ;  and  in  another  form  of  metallic  barometer, 
called  an  aneroid,  a  tight  metallic  box,  having  a  corrugated 
top,  which  rises  and  falls  with  the  varying  pressure,  takes 
the  place  of  the  spiral  tube. 

Gases  differ  from  liquids  in  their  compressibility  even 
more  markedly  than  in  their  elasticity.  Liquids  are  fre- 

quently called  incompressible  fluids ;  for  even  when  exposed 
to  the  greatest  attainable  pressure,  their  volume  alters  so 
slightly  that  tlie  shrinkage  can  be  detected  only  by  delicate 
experiments.  Gases,  on  the  other  hand,  are  very  compressi- 

ble fluids;  and  the  simple  law  which  obtains  between  the 
volume  and  tension  of  a  mass  of  gas  is  the  most  character- 

istic feature  of  the  aeriform  state.  When  a  mass  of  gas  is 
exposed  to  pressure  the  volume  diminishes  until  the  in- 

creased tension  balances  the  pressure ;  and,  if  the  tempera- 
ture does  not  change,  it  is  found,  in  general,  that  the  tension 

is  inversely  proportional  to  tlie  volume — the  less  the  volume 
the  greater  the  tension  ;  and,  on  the  other  hand,  when  the  gas 
is  allowed  to  expand,  the  larger  the  volume  the  less  the  ten- 

sion. V  and  F'  represent  two  different  volumes  of  the 
same  mass  of  gas,  H  and  If  the  corresponding  tensions, 

measured  by  columns  of  mercury.  II :  II  =  V:V'.  Hence 
IIV=  II V  ;  that  is.  for  every  mass  of  gas  at  an  invariable 

temperature  the  product  of  the  tension  and  the'volume  is  a 
constant  quantity.  This  law  was  discovered  liy  the  chemist 
Boyle  in  England  in  1662,  and  verified  by  the  Abbe  Mari- 
otte  somewhat  later ;  and  it  is  by  some  calleil  the  law  of 
Mariotte,  and  by  others  the  law  of  Boyle.  This  law,  how- 

ever, is  to  be  regarded  as  a  typical  condition  of  aeriform 
bodies,  rather  than  a  state  which  is  ordinarily  realized. 
There  is  no  gas  known  which  at  the  ordinary  temperature 

absolutely  obeys  Mariotte's  law.  Except  in  the  case  of  hy- drogen, the  tension  increases  as  the  volume  diminishes  less 
rapidly  than  the  law  requires,  while  that  of  hydrogen  in- 

creases more  rajiidly.  It  is  true  that  with  oxygen,  hydro- 
gen, nitrogen,  and  a  few  other  gases  the  deviations  from  the 

law  are  so  small  that  in  almost  all  cases  the  differences  may 
be  neglected  without  appreciable  error  ;  but  with  most  gases 
the  differences  are  very  marked,  and  rapidly  augment  as  the 
pressure  increases.  As  the  temperature  increases  these  dif- 

ferences lessen  ;  and  there  is  probably  for  every  gas  a  tem- 

perature at  which  it  exactly  obeys'  the  law.  When  this point  is  passed  differences  again  appear,  but  in  the  opposite 
direction  ;  and  the  ordinary  temperature  is  beyond  the  typi- 

cal point  for  hydrogen. 
All  gases,  by  the  combined  action  of  pressure  and  cold, 

may  be  condensed  to  liquids  (see  Liquifactiox  of  Gases), 

and  the  deviations  from  Mariotte's  law  just  noticed  are closely  connected  with  the  transition  from  the  lighter  to 
the  more  dense  state  of  aggregation.  When  by  pressing  a  pis- 

ton into  a  cylinder  the  volume  of  a  mass  of  sulphurous  oxide 
gas,  for  example,  is  reduced,  the  tension  increases,  but  in  an 
ever-lessening  ratio,  up  to  a  certain  value.  As  soon,  how- 

ever, as  this  value  is  reached,  a  further  reduction  of  volume 
causes  no  increase  of  tension,  but  a  portion  of  the  gas  be- 

comes a  liquid,  and  afterward  the  piston  descends  under  a 
constant  pressure  until  the  whole  mass  is  liquefied.  It  then 
occupies  only  a  small  portion  of  its  original  volume,  and 
yields  scarcely  perceptibly  to  any  further  attempts  to  com- 

press it.  This  greatest  value  which  the  tension  reaches  is 
called  the  maximum  tension  of  the  gas:  and  although  it 
varies  with  the  temperature,  yet  for  a  given  temperature  it 
has  a  definite  value  for  each  gas  that  can  be  liquefied  by 
pressure  alone.  Those  gases,  however,  which  closely  con- 

form to  Mariotte's  law  can  not  be  condensed  by  pressure 
alone  ;  and  there  appears  to  be  for  each  gas  a  temperature 
which  has  been  called  the  critical  temperature,  below  which 
the  gas  presents  phenomena  similar  to  those  obtained  with 
sulphurous  oxide,  as  just  described,  and  above  which  it  is  in 
a  condition  in  which  its  tension  increases  indefinitely,  iiow- 
evor  great  the  pressure  to  which  it  is  exposed.  If  a  iierfect 
gas  be  defined  as  one  wliich  conforms  to  Mariotte's  law, 
such  a  gas,  of  course,  could  not  be  condensed  to  a  liquid  by 
pressure  alone ;  and,  as  has  been  said,  it  is  jirobable  that 
every  aiiriform  body  can  lie  brought  into  this  condition  by 
heat— at  least  when  not  chemically  changed  in  tlie  process. 
The  critical  temperature,  therefore,  must  be  passed  before 
the  body  reaches  the  condition  of  a  perfect  gas;  and  this 
temperature  seems  to  mark  the  transition  from  the  state  of 
vapor  to  the  state  of  gas,  and  points  out  a  more  philosoph- 

ical distinction  between  these  two  phases  of  aSriform  matter 
than  the  popular  definitions  imply. 
Another  characteristic  feature  of  gases  appears  in  the 

fact  that  the  same  change  of  temperature  causes  in  all  of 
them  the  same  change  of  tension  or  volume.  When  a  gas  Ls 
confined,  the  effect  of  heat  is  to  increase  its  tension  ;  when 
free  to  expand  under  a  constant  pressure,  the  effect  i.s  to  in- 

crease its  volume;  and,  as  Mariotte's  law  requires,  these  two 
ett'ccts  would  be  strictly  proportional  in  every  perfect  gas. 
Since,  under  ordinary  circumstances,  the  gases  with  which 
one  has  to  deal  are  not  perfect,  this  result,  although  very 
closely  approached,  is  not  absolutely  realized,  and  in  gen- 

eral the  effects  of  heat  on  iiuisses  of  different  gases  are  not 
strictly  identical,  the  slight  differences  observed  being  of  the 

same  order  of  magnitude  as  the  deviations  from  Mariotte's law  above  referred  to,  and  resulting  doubtless  from  the 
same  cause.  Disregarding  these  slight  differences,  the  ef- 

fect of  heat  on  all  aeriform  matter  is  correctly  represented 
in  the  following  illustratitjii :  Conceive  of  a  vessel  of  inva- 

riable size  containing  air  which  at  the  temperature  of  melt- 
ing ice  has  a  tension  of  273  mm.,  as  shown  by  a  barometer. 

If,  now,  this  vessel  is  heated  to  the  teni[)eratui'e  of  water 
when  boiling  under  the  normal  atmospheric  pressure,  the 

tension  of  the  confined  air  will  become  'ATA  mm.— that  is, 
between  these  two  standard  temperatures  the  tension  in- 

creases 100  mm.  Evidently  such  an  apparatus  would  serve 
as  a  measure  of  tem])erature.  The  273d  division  on  the 
millimeter  scale  of  the  barometer  would  indicate  the  freez- 

ing-point, the  373d  division  the  boiling-point  of  water,  and 
the  intermediate  divisions  would  divide  the  difference  be- 

tween these  two  fixed  jioints  into  100  degrees.  Such  an  in- 
strument would  serve  as  an  air-thermometer,  and  the  de- 

grees of  temperature  thus  marked  would  closely  correspond 
to  those  of  the  ordinary  mercury  thermometer,  graduated 
on  the  centigrade  system.  The  degrees  of  such  a  thermom- 

eter, however,  are  merely  arbitrary  points  in  the  scale  of 
temperature  imtil  the  relation  between  the  change  of  ten- 

sion and  the  amount  of  heat  which  enters  or  leaves  the  con- 
fined air  is  determined.  But  if  it  can  be  shown  that  equal 

accessions  of  heat  produce  equal  increments  of  tension,  then 
it  woidd  follow  that  the  air-thermometer  is  an  accurate 
measure  of  thermal  values.  Unfortunately,  experimental 
evidence  on  this  point  is  not  as  direct  as  could  be  wished. 
The  only  safe  standard  to  which  measures  of  heat  can  be 
referred  is  what  may  be  called  the  fuel  standard — that  is, 
the  weight  of  some  combustible,  like  hydrogen,  by  whose 
burning  the  heat  is  generated ;  and  could  it  be  shown  ex- 

perimentally, for  example,  that  the  heat  from  a  gramme 
of  hydrogen  increased  the  tension  of  the  confined  air  exact- 

ly 100  times  as  much  as  that  from  a  centigramme  of  the 
same  fuel,  and  this,  too,  from  whatever  point  on  the  scale  of 
temperature  one  might  start,  then  there  could  be  no  ques- 

tion that  the  increments  of  tension  were  the  legitimate 
measures  of  the  heat  which  entered  the  air,  and  therefore  of 

the  differences  of  tempei'ature  thus  produced.  Such  direct 
observations,  however,  are  impracticable ;  and  it  would  not 
be  possible  with  a  few  words  to  make  clear  to  the  reader 
how  far  the  conclusion  just  stated  is  justified  by  such  indi- 

rect experimental  evidence  as  it  has  been  possible  to  obtain. 
It  must  be  suflicient  to  say,  first,  that  within  moderate  lim- 

its of  temperature  the  exjieriments  prove  the  increase  of 
tension  to  be  very  nearly,  if  not  exactly,  proportional  to  the 
amount  of  heat  which  enters  such  a  confinecl  mass  of  air  as 
is  described  above ;  and,  secondly,  that  the  accepted  theory 
of  heat  leads  to  the  belief  not  only  that  the  increase  of  ten- 

sion is  proportional  to  the  accession  of  heat  within  the  lati- 
tude and  limits  of  error  of  the  experiments,  but  also  that  in 

a  perfect  gas  this  law  would  hold  -without  variation  through- 
out the  whole  range  of  temperature. 

Acce[)ting,  then,  the  law  provisionally,  it  is  found  that  it 
leads  to  a  most  remarkable  conclusion.  Starting  with  the 
apparatus  a.ssumed  above  at  the  temperature  of  melting  ice. 
and  the  barometer  indicating  a  tension  of  273  mm.,  impart 
to  the  air  successive  increments  of  heat,  and  raise  the  tem- 

perature degree  by  degree,  and  the  tension  millimeter  by 
millimeter,  imtil  the  barometer  marks  546  mm.  Knowing 
the  weight  of  the  air,  it  can  easily  be  determined  how  much 
heat,  estimated  on  the  fuel  standard,  is  required  to  produce 
this  result;  and  it  will  be  found  that  it  is  represented  by  a 
very  small  weight  of  hydrogen  gas.  If  the  theory  advanced 

is  correct,  -sfjd  of  this  amount  would  correspond"  exactly  to 1  mm.  of  tension,  the  same  for  the  last  degree  as  for  the 
first.  Returning  now  to  the  freezing-point,  what  must  be 
the  result  if  the  heat  be  withdrawn  in  similar  successive 
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portions  J  Rvidcnily  llic  tcniiprnitiirp  will  fall  doKi'i'O  liy 
degree,  as  tlie  tension  is  reiliiced  niilliinel<'i'  hy  milliini'ter; 
and  if  tint  law  holds  fo  the  last,  when  thent  is  removed  tlie 

<juantity  of  heat  represented  l)y  the  same  ainoimt  of  liydro- 
gen  as  before — that  is,  at  37:i  degrees  bcdow  the  freezing- 
point — the  tension  must  fall  to  zero,  and  the  absolute  zero 
of  the  thermal  scale  is  reached.  If,  then,  the  law  deduced 
from  the  experiments  on  thelherrTial  relations  of  gases  is  well 
established  and  holds  to  the  end,  the  absolute  zero  of  tem- 

perature is  at  27-i  degrees  below  the  melting-point  of  ice 
on  the  scale  of  the  air-thermometer;  and,  moreover,  the 
amount  of  heat  which  natural  bodies  contain  is  very  lim- 

ited, and  is  ecpiivalent  to  an  amount  of  fuel  which  in  many 
cases  can  be  definitely  stated.  Of  course,  until  the  validity 
and  scope  of  the  law  can  be  placed  beyonii  doubt,  this  re- 

markable result  must  be  regarded  as  only  ideal.  It  should 

be  added,  however,  that  thei'e  are  several  natui'al  plienoniena 
which  point  to  a  definite  lower  limit  of  temjicrature,  and, 
in  one  or  two  instances,  which  indicate  the  same  limit  as 

that  .I'ust  assigned.  But  even  if  the  absolute  zero  is  merely a  fancy,  the  point  assigned  to  it  is  the  natural  zero  of  the 
scale  of  the  air-thermometer,  graduated  as  described  above  ; 
and  there  is  one  great  advantage  in  counting  the  degrees  of 
temperature  from  this  jxiint,  for  the  tensions  of  gases  under 
constant  volumes,  or  their  volumes  under  constant  tensions, 
are  directly  proportional  to  the  temperatures  thus  expressed 
— at  least  within  the  limits  of  ordinary  observations.  Be- 

tween the  freezing  and  boiling  ix)ints  of  water  the  degrees 
of  a  common  mercury  thermometer  graduated  on  the  centi- 

grade system  are  essentially  the  saiue  ,as  those  of  the  air- 
thermometer,  and  hence  by  adding  373  to  tem])eratures  ex- 

pressed in  centigrade  degrees  we  <ibtain  t-he  values  referred 
to  the  absolute  zero,  which  may  be  called  the  absolute  tem- 

peratures ;  and,  as  just  said,  t  he  volume  or  tension  of  any 
mass  of  gas  under  otherwise  const.ant  conditions  is  propor- 

tional to  the  absolute  temperature.  Sup[xise  we  have  meas- 
ured 250  cubic  cm.  of  gas  at  30'  (_'.,  and  wish  to  know  how 

much  it  would  measure  under  the  same  circumstances  at  4° 
C.  We  first  add  273  both  to  the  20°  and  to  the  4",  and  then 
make  the  proportion,  293  :  277  =  250  :  .r  =  236-3  +.  Thus all  observations  on  the  volume  or  tension  of  aeriform  bodies 

are  reduced  from  one  teni[X'i'ature  to  another,  and  the  law 
that  has  been  discussed  on  which  the  method  is  based  is  called 
the  law  of  Charles.  Charles  was  a  French  physicist  who 
near  the  close  of  the  eighteenth  century  discovered  the 
•equality  of  the  dilatation  of  the  principal  gases  when  heated 
from  the  freezing  to  the  boiling  point.  However,  knowl- 

edge of  the  limitations  of  this  general  truth,  as  well  as  the 
exact  measurement  of  tlie  amount  of  expansion,  is  due  to 
modern  iiivestigators,  and  especially  to  Regnault. 

A  third  characteristic  cpiality  of  aeriform  mattei'  is  the 
power  of  motion  inherent  in  its  parts.  The  parts  of  a  solid 
or  a  liquid  show  no  disposition  to  leave  the  mass.  Dissolve 
in  a  vacuous  space,  so  far  as  possible,  a  solid  or  liquid  body, 
no  separation  from  the  mass  takes  place,  except  in  so  far  as 
by  evaporation  from  the  surface  the  material  changes  into 
the  aijriform  comlition,  and  thus  acquires  jKiwer  of  motion. 
But  open  to  a  mass  of  gas  an  aperture  into  a  vacuum,  and 
the  material  rushes  through  the  door  with  an  enormou.s 
velocity.  The  rate  of  motion  varies  for  different  gases  very 
greatly.  Thomas  Graham  named  this  motion  effusion,  and 
showed  exjierimentally  that  when  other  ciinditions  were  the 
same  the  rates  of  effusion  of  any  two  gases  are  inversely 
proportional  to  the  s(iuare  roots  of  their  densities.  In  Gra- 

ham's experiments  the  gases  entered  the  vacuum  through  a 
pin-hole  in  a  thin  metallic  plate,  and  he  observed  the  iium- 
ber  of  seconds  occupied  by  a  given  volume  in  passing 
through  this  narrow  opening.  lie  found  slight  devial;ions 
from  the  law  in  the  times  both  of  the  very  light  and  of  the 
very  heavy  gases,  but  these  he  traced  to  the  tubularity  of 
the  aperture,  arising  from  the  unavoidable  thickness  of  the 
inetallic  plate.  When  a  gas  flows  through  a  capillary  tulie 
into  a  vacuum,  a  wholly  new  class  of  plienoniena  .appear, 
which  entirely  mask  the  law  of  eiVusion.  The  motion  of  a 
gas  through  a  capillary  tube  Graham  called  Iranapiration, 
and  he  carefully  observed  the  velocity  of  the  flow  of  differ- 
«nt  gases  under  the  same  conditions.  The  effects  thus  ob- 

tained seem  to  depend  not  simply  on  the  friction  of  the  gas 
against  the  surface  of  the  tube,  but  much  more  on  the  fric- 

tion of  the  gas  particles  against  each  other,  and  the  transfer 
of  momentum  which  thus  results;  and  a  comjiarison  of  the 
velocity  of  transpiration  willi  that  of  elfusion  has  led  to  im- 

portant conclusions  in  regard  to  molecular  magnitudes.  The 
inherent  power  of  motion  in  a  nuiss  of  gas  is  uumifested  not 

only  by  its  cffujiiim  into  a  vacuum,  but  also  by  what  is 
called  \U  diffa.tion  into  thi-  space  already  occupieil  by  an- 

other ai'riform  body.  If  a  jar  of  chlorine  is  opened  on  the 
table  of  a  lecture-room,  the  [iresence  of  this  suffocating  gas 
will  be  perceived  before  long  at  the  farther  end  even  of  a 
large  hall,  because  this  material,  although  two  and  a  half 
times  as  heavy  as  air,  slowly  spreads  through  the  whole 
space,  (iraluim  discovered  th.'d  the  relative  rates  of  diffu- 

sion of  dilferent  gases  are  precisely  the  same  as  their  rela- 
tive rates  <if  elfusion  ;  or,  in  other  word.s,  that  a  gas  diffuses 

through  the  space  filled  by  another  gas  according  to  the 
same  law  which  governs  its  effusion  into  a  vacuum.  As  be- 

fore, the  relative  rates  of  diffusion  are  inversely  propor- 
tional to  the  square  roots  of  the  densities.  Thus  oxygen, 

which  is  suieeii  times  /ifririiT  than  hydrogen,  diffuses  fimr 
times  lens  rapidly.  But  although  an  aeriform  body  offers 
no  pcnnane/ii  resistance  to  the  expansion  of  a  gas.  and  the 
final  result  is  the  same  as  if  it  expanded  into  a  vacuum,  yet 
the  velocity  of  the  diffusion  is  vastly  less  than  that  of  the 
effusion ;  and,  to  use  an  illustration  of  Dalton,  one;  gas 
offers  to  another  the  same  kind  of  resistance  which  stones 
in  the  channel  of  a  stream  oppose  to  the  flow  of  running 
water.  Loschmidt,  of  Vienna,  supplemented  the  experi- 

ments of  Graham  by  measuring  in  a  number  of  cases  the 

absolute,  as  well  as  the  relative,  velocity  with  which  difl'u- sion  proceeds.  The  phenomena  of  effusion  and  diffusion 
are  obviously  manifestations  of  the  same  mechanical  condi- 

tion that  determines  the  pressure  exerted  by  ai-riform  mat- 
ter upon  all  surfaces  against  which  it  rests.  Pressure  im- 

plies the  possibility  of  motion,  for  the  same  force  which 

produces  jjressure  w'ill  cause  motion  when  the  support  is 
removed.  And  we  have  finally  to  consider  a  theory  which 
attempts  to  explain  what  the  mechanical  condition  thus  in- 

dicated is. 

The  modern  theory  of  chemistry  regards  eveiT  mass  of 
matter  as  an  aggregate  of  small  isolated  particles  which 
can  not  be  further  subdivided  without  destroying  the  iden- 

tity of  the  substance,  and  these  particles  it  calls  molecules. 
The  molecules  of  the  same  material  are  supposed  to  be 
alike  in  every  respect,  and  those  of  different  materials  to 
differ  in  all  those  iiualities  which  distinguish  substances. 
Thus  a  lump  of  sugar  is  an  aggregate  of  very  small  isolated 
mas.ses  of  sugar,  each  of  the  same  weight  and  jiattern. 
These  molecules  are  not  metaphysical  abstractions,  but,  to 

use  the  words  of  Sir  William  Thomson,  they  are  "pieces  of 
matter  of  measurable  dimensions,  with  shape,  motion,  and 
laws  of  action,  intelligible  subjects  of  scientific  investiga- 

tion." The  hunp  (.)f  sugar  is  an  aggregate  of  such  pieces  in 
the  same  sense  that  a  stellar  cluster  is  an  aggregate  of  suns. 
So  long  as  the  sugar  remains  sugar,  the  integrity  of  the 
molecules  is  preserved,  but  when  in  a  chemical  process  the 
sugar  disappears  and  new  products  result,  the  sugar  mole- 

cules are  broken  up  and  new  molecules  are  formed  from  the 
fragments.  In  every  chemical  process  the  change  takes 
place  between  molecules,  and  in  these  changes  definite  pro- 

portions by  weight  are  preserved,  because  the  different 
molecules  have  definite  weights.  When,  for  example,  hydro- 

chloric acid  gas  combines  with  ammonia  gas,  36^  parts  of  the 
first  substance  unite  with  17  parts  of  the  second,  simply  be- 

cause these  numbers  represent  the  relative  weights  of  their 
respective  molecules,  which  in  the  chemical  process  pair 
with  each  other,  and  form  the  molecules  of  the  resulting 
product.  This  jiroduct  is  called  sal  ammoniac,  and  each  of 
the  molecules  of  this  conqiound  weighs  43i,  the  combined 
weiglit  of  its  constituents.  The  modern  theory  of  heat  as- 

sumes that  all  thermal  phenomena  are  the  manifestations 
of  molecular  motions,  and  that  molecular  activity  is  the 
measure  of  that  condition  of  matter  which  we  call  tempera- 

ture. In  a  solid  or  liquid  th.e  molecules  are  crowded  to- 
gether, and.  although  in  moticm,  their  path  is  exceedingly 

circum.scribed :  but  in  a  gas  the  molecules  are  widely  sepa- 
rated, and  their  frei'  path,  although  not  larger  than  the 

waves  of  light,  is  still  large  as  compared  with  their  own  di- 
mensions. This  patli  is  limited  by  the  frequency  of  their 

collisions;  not  only  with  each  other,  but  also  against  the 
walls  of  the  containing  vessel.  As  the  molecules  are  per- 

fectly elastic,  there  is  no  loss  of  moving  power  in  these  col- 
lisions, and  if  the  surrounding  temperature  is  constant  and 

the  walls  immovable,  the  total  moving  ]iowcr  of  the  mole- 
cules in  a  mass  of  gas  remains  invariatile.  There  may  re- 

sult from  the  collision  an  accumulation  of  moving  power  in 
some  molecules,  and  a  corresponding  loss  to  others,  but  the 
mean  value  will  remain  unchanged  ;  and  this  mean  value  is 
the  measure  of  the  temperature  of  the  aeriform  mass.    If  the 
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surrouiicling  temperature  is  diiTcront  from  that  of  the  gas, 
there  will  be  a  transfer  of  moving  povver  through  the  walls 
of  the  vessel  until  a  condition  is  reached  where  the  transfer 
of  moving  power  through  the  walls  in  one  direction  exactly 
balances  the  corresponding  transfer  simultaneously  taking 
place  in  the  opposite  direction;  and  any  two  boil ies  are  at 
the  same  temperature  when  thus  related.  Moreover,  as  ma- 

terial wall.-,  must  consist  of  molecules,  power  can  readily  pass 
through  such  barriers,  as  it  passes  along  a  line  of  ivory  balls 
in  a  familiar  experiment  of  mechanics.  If  a  portion  of  the 
containing  walls  vessel  is  movable,  the  impact  may  impart 
motion  to  the  mass,  as  to  the  piston  of  a  steam-engine  or  to 
a  cannon-ball ;  if,  however,  the  walls  are  fixed,  the  only  ef- 

fect is  the  production  of  pressure. 
The  pressure  exerted  by  a  gas  being  the  effect  of  molec- 

ular impacts,  the  law  of  Mariotte  is  a  necessary  consequence 
of  this  mechanical  condition.  For  if  the  temperature  is  con- 

stant, the  molecules  of  the  gas  have  a  definite  inean  velocity 
and  a  definite  mean  momentum ;  and  since,  if  we  consider 
an  interval  sufficiently  long,  each  molecule  must  on  an 
average  strike  the  sides  of  the  vessel  the  same  number  of 
times  and  with  the  same  average  impulse,  it  follows  that 
each  molecule  must  contribute  an  equal  share  to  the  whole 
pressure.  This  pressure,  therefore,  other  things  being  equal, 
must  be  proportional  to  the  number  of  molecules  in  the  ves- 

sel, or,  wliat  amounts  to  the  same  thing,  to  the  quantity  (or 
weight)  of  the  given  gas  which  the  vessel  contains;  and  this 
is  a  form  of  statement  of  Mariotte's  law.  According  to  this 
law  the  pressure  of  a  gas  is  inversely  jiroportional  to  the 
volume,  or,  what  conies  to  the  same  thing,  directly  propor- 

tional to  its  density;  and  our  theory  not  only  explains  this 

general  principle,  "but  further  shows  that  if  different  por- tions of  gas  are  forced  into  the  same  vessel,  each  must  ex- 
ert its  own  pressure  independently  of  the  rest ;  and  this,  too, 

whether  these  portions  be  of  the  same  gas  or  not.  Assume 
next  that  while  the  number  of  molecules  (that  is,  the  quan- 

tity of  gas)  in  the  vessel  remains  the  same,  their  mean  veloc- 
ity increases  ;  it  is  evident  that  each  molecule  will  now  strike 

tlie  sides  of  the  vessel  a  greater  number  of  times  in  a  sec- 
ond, and  also  that  the  momentum  of  each  impact  will  in- 

crease in  the  same  proportion.  Hence  the  part  of  the  pres- 
sure due  to  each  molecule  will  increase  not  simply  as  the 

velocity,  but  as  the  square  of  the  velocity;  and  if  we  repre- 
sent by  m  the  common  weight  of  the  molecules  of  a  given  mass 

of  gas' confined  to  a  constant  volume,  and  by  I' their  mean 
velocity,  then  the  pi-essure  exerted  by  the  gas  on  the  unit- 
area,  or  the  height  of  the  mercury  column  which  measures 

that  pressure,  will  be  proportiDiial  to  the  product  mF*,  or  to 
im  F",  which  represents  the  moving  power  of  the  molecules. 
But  the  height  of  a  mercury  column  so  related  (in  the  form 
of  the  air-thermometer  described  above)  is  the  actual  meas- 

ure of  what  has  been  called  the  absolute  temperature;  and 
thus  is  reached  not  only  a  perfect  dynamical  explanation  of 
that  feature  of  gases  on  which  the  air-thermometer  is  based, 
but  also  a  remarkable  confirmation  of  the  generalization 
drawn  from  these  phenomena.  Moreover,  as  the  same  general 
result  must  follow,  whatever  be  the  nature  of  the  gas  (m  in 
the  formula  rejiresenting  the  molecule  of  any  gas),  there  is 
also  found  in  the  theory  a  simple  explanation  of  the  fact 

discovered  by  Charles,  tliat  all  gases  undei-go  equal  changes 
of  volume  or  tension  when  heated  or  cooled  through  the 
same  number  of  degrees.  Again,  Prof.  Maxwell  has  proved 
that  if  "  molecules  of  different  masses  (that  is,  of  different 

gases)  knock  about  together,"  the  exchange  of  velocities which  result  from  the  collision  will  tend  to  bring  the  whole 
mass  to  a  condition  in  wliieh  on  an  average  every  molecule, 
great  or  small,  has  the  same  moving  power,  the  lighter  mo- 

lecules acquiring  a  sufficiently  greater  velocity  to  conqien- 
sate  for  their  snialler  mass.  This  principle  nmst  be  equally 
true  when  the  molecules  of  the  different  gases  are  separated 
by  any  partition  through  which  velocity  may  lie  transferred  ; 
and  hence  when  masses  of  two  different  gases  are  at  the 

same  temperature  ^mV  =  hnV"'.  From  this  theorem  of 
molecular  mechanics  several  important  ccmseiinences  follow. 
In  the  first  place,  equal  volumes  of  different  gases  at  the 
same  temperature  and  pressure  must  contain  an  equal  num- 

ber of  molecules.  For  consider  two  similar  vessels  filled 
with  different  gases  under  these  conditions.  As  has  been 
seen,  the  part  of  the  pressure  due  to  a  single  molecule  in 
either  vessel  is  proportional  to  its  moving  power;  and  if  the 
average  value  of  the  moving  power  of  the  molecules  in  the 
two  vessels  is  the  same,  it  is  evident  tliat  the  total  pri'ssure 
must  dopcmd  in  each  case  on  the  number  of  molecules,  and, 
these  pressures  being  equal,  the  number  of  molecules  must 

be  the  same.  This  important  truth  which  is  thus  shown  to 
he  a  necessary  consecpience  of  the  ilynaniical  theory,  is 
known  as  the  law  of  Avogadro  or  Ampere.  It  was  first 
.stated  by  Ainedeo  Avogadro,  an  Italian  physicist,  in  1811, 
and  was  rejiroiUuM'd  by  Ampere,  a  French  physicist,  in  1814. 
In  the  second  place,  tiic  molecular  weights  of  different  sub- 

stances must  be  proportioiuU  to  their  densities  in  the  state 
of  gas.  For  if  the  unit-volumes  of  two  gases  contain,  under 
like  conditions,  the  same  number  of  molecules,  it  is  evident 
that  the  weights  of  these  equal  volumes  must  be  as  the 
weights  of  the  molecules.  Hence  molecules  may  be  weighed 
against  each  other  simply  by  determining  gas  or  vajior  den- 

sities; and  sinc<^  the  results  thus  obtained  closely  correspond 
with  the  combining  projiortinns  of  chemistry,  the  facts  of 
this  science  furnish  still  further  confirmations  of  the  molec- 

ular theory.  In  tlie^  third  place,  if  f/»  T'*  =  ̂ m  F'*,  then 
V  :  V  =  ■\/m'  :  \/m  =  \/S'  ;  V  •  8.nd  it  follows  that  under 
like  conditions  the  velocities  of  different  molecules  are  in- 

versely as  the  square  roots  of  the  densities  of  the  aeriform 
masses  of  which  tliey  are  parts:  and  liere  is  seen  the  simple 
mechanical  principle  underlying  the  laws  of  effusion  and 
diffusion  discovered  by  Graham.  Moreover,  the  molecular 
theory  explains  the  peculiar  relations  of  these  two  classes  of 
phenomena.  When  the  molecules  of  any  gas  rush  into  a 
vacuum,  they  hm-ry  through  the  aperture  with  a  rapidity 
which  is  conimensurate  with  their  great  velocity;  but  when 

they  rush  into  the  equally  empty  space  between  the  mole- 
cules of  another  gas.  they  are  so  jostled  about  by  the  col- 

lisions which  ensue  that  they  make  but  ven,'  slow  progress. 
Still,  as  the  molecules  of  all  gases  are  retarded  in  the  same 
projiortion,  their  relative  rate  of  progress  is  not  altered. 
The  dynamical  theory  makes  it  possible  to  calculate  not  only 

the  relative  but  also  the  absolute  velocity  of  the  molecules 
of  different  gases.  A  culiic  centimeter  of  hydrogen  gas,  at 
the  normal  temperature  and  pres.sure.  weighs  rinftKfirmr  of  a 
gramme,  and  exerts  a  pressure  of  1,033  grammes  on  each 
face  of  the  cube ;  and  it  is  easy  to  calculate  the  velocity 
witli  which  the  parts  of  this  small  mass  must  move  in  order 
that  the  component  in  the  direction  of  either  face  of  the 
cube  should  produce  such  a  pressure.  The  result  is  1.843 
meters  in  a  second;  and  although  the  velocity  of  the  mole- 

cules of  other  gases  must  be  less  in  proportion  as  their  mass 
is  greater,  according  to  the  law  already  stated,  the  velocity 
is  in  all  cases  verv  large  as  compared  with  that  of  a  rifle- 
ball.  The  velocity  of  the  molecules  of  gases  and  their  rela- 

tive masses  are  values  accurately  known,  because  they  are 
direct  deductions  from  observations  which  can  be  made 
with  great  precision ;  and  even  if  the  theory  is  false  and 
there  are  no  such  things  as  molecules,  these  values  are  quan- 

titative relations  which  any  new  theory  must  equally  ex- 
plain. The  scope  of  the  dynamical  theory,  however,  is  far 

widiT  than  could  possibly'be  exhibited  in  a  brief  popular 
article.  It  embraces  molecular  magnitudes  of  which  knowl- 

edge is  far  less  accurate  and  certain  than  in  regard  to  those 
described,  both  because  the  relations  involved  are  more 
doubtful  and  because  the  values  depend  on  measurements 
which  are  not  susceptible  of  the  same  accuracy.  Among 
these  may  be  mentioned  the  length  of  mean  path,  the 
number  of  collisions  in  a  second,  and  finally  the  number  of 
molecules  in  a  cubic  centimeter  of  any  gas  under  normal 

conditions,  and  the  absolute  diameter  and  mass  of  mole- 
cules of  different  kinds.  The  following  table  is  taken  from 

an  article*  on  molecules  by  Prof.  Clerk  Maxwell : 

MOLECULAR  MAGNITUDES. 

Carbomc 

RANK. 
Hydiogen. 

Oiygsn. oiide. 

diciide. 

Rank  I.                                    ^        , 

Mass  of  molecules  when  that  ot 1 

16 

14 22 

Velocity  (of  mean  square)  meters 

1,839 

465 

Rank  II. 
Length  ot  mean  path  in  ten  bill- 379 

ionths  llO"*"*'  of  a  niet*T   

965 660 
CoUisinns  in  a  second,  number 

ot  millions   

17,750 

7,646 9,489 
9,720 

Rank  III. 
Diameter  in  hundred  billionths 

+  58 

76 

83 

93 

IVIa.ss  in  ten  million  million  mill- 
inn     millionths    (10"=')    of    a 46 

7.% 644 1,012 *  Nature,  Sept.  25,  1873.  .  .    , 

+  Two  million  hydrogen  molecules  in  a  row  would  occupy  a  Utile over  a  millimeter. 
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In  a  cuV)ic  centimeter  of  any  gas  at  the  slandanl  tempera- 
ture and  pressure  there  are  nineteen  million  iiiillion  million 

(19  X  10")  molecules.  J.  1*.  Cooke. 
Gas-burners:  See  Gas-lightino. 

(Jas'ca.  Pedro,  de  la:  Spanish  lawyer,  ecelesiastie,  and 
administrator;  b.  at  Barco  di-  Avila.  f'astile,  148.5.  Me  was 
doctor  of  theology  and  canon  law,  memljer  of  the  council  of 
the  Inquisition,  and  had  charge  of  some  notable  heresy 
trials.  After  Gonzalo  Pizarro  had  rebelled  in  Peru,  Gasca 
was  sent  in  1.546  to  regulate  the  affairs  of  that  country :  he 
took  only  the  title  of  president  of  the  royal  council,  but  had 
practically  unlimited  powers.  On  reaching  Santa  Marta 
(July,  1.546)  he  heard  that  the  viceroy.  Nunez  Vela,  had 
been  defeated  and  killed,  and  that  Pizarro  had  possession  of 
all  Peru  and  of  the  Isthmus  of  Panama.  Gasca  had  no  mili- 

tary force,  but  he  managed  to  win  over  the  commandant  at 
Nombre  de  Dios.  Hinojosa  finally  submitted  to  him  at  Pa- 

nama, giving  up  the  whole  of  Pizarro's  fleet  (Nov.  19, 1546) : Centeno,  Valdivia  and  Benalcazar  sent  messages  promising 

support :  and  when  Gasca  landed  at  Truxillo,  Feb.,  1547,  hun- 
dreds flocked  to  his  standard.  Pizarro  defeated  Centeno  in 

the  south,  but  when  he  met  (tasca  at  Sacsahuana,  near  Cuz- 
co,  his  soldiers  deserted,  and  lie  was  captured  almost  without 
a  blow  (Apr.  9, 1.548).  Pizarro,  Carvajal,  and  others  were  ex- 

ecuted, and  Gasca  showed  great  cruelty  in  his  treatment  of 
the  rebels.  He  finally  slipped  away  from  Peru  in  Jan.,  1550, 
leaving  the  government  in  the  hands  of  the  audience,  though 
affairs  were  still  in  great  confusion.  Charles  V.  received 
Gasca  with  great  honor;  he  was  made  Bishop  of  Palencia 
and  afterward  of  Siguenza,  and  was  influential  in  colonial 

matters.  P.  at  Valladolid,  Nov.,  1561.  See  Prescott's  Con- 
quest of  Peru;  Markham's  Povf.  Herbert  H.  S.mith. 

(Jascoiarne.  gsis-koin'.  George  :  English  poet ;  b.  probably 
in  Westmoreland  in  1525 ;  studied  at  Caraljridge,  and  in 

1.5.55  was  admitted  to  Gray's  Inn;  became  distinguished  as 
a  dramatist,  but  being  disinherited  by  his  father.  Sir  J. 
Gascoigne,  in  consequence  of  his  excessive  expenses  at 
court,  he  took  ship  for  Holland  in  1572,  where  he  served  with 
distinction,  but  was  made  prisoner  by  the  Spaniards,  who 
sent  him  liack  to  England,  where  he  resumed  liis  occupa- 

tions as  dramatist,  courtier,  and  poet.  He  was  "  the  first 
English  satirist "  and  '"  the  first  English  critic  in  poesy  "  ; 
now  chiefly  remembered  for  The  Steele  (rlas  (1576),  a  blank- 
verse  satire,  and  The  Complaynt  of  Philomene,  a  rhyming 
elegy  (1576).  D.  in  Stamford,  Lincolnshire,  Oct.  7,  1577. 
There  is  an  excellent  edition  of  his  principal  poems,  with 
full  bibliographical  details,  by  E.  Arber  (1868). 

G-ascoigne,  Sir  William  :  chief  justice  of  England  in  the 
reign  of  Henry  IV. ;  b.  about  the  middle  of  the  fourteenth 
century,  at  what  date  is  uncertain  ;  appears  to  have  prac- 

ticed as  an  advocate  in  the  reigns  of  Edward  III.  and  Rich- 
ard II. ;  was  attorney  to  the  exiled  Henry  of  Lancaster,  who 

.soon  after  his  accession  to  the  throne  as  Henry  IV.  ap- 
pointed Gascoigne  his  chief  justice.  ,The  latter  won  for 

himself  the  reputation  of  an  able  and  fearless  judge,  who 
did  not  hesitate  to  oppose  the  wishes  of  the  king  and  to  as- 

sert the  principle  that  the  crown  itself  is  subject  to  the  law. 
When  the  revolt  of  the  Percys  was  put  down,  Gascoigne  was 
commanded  to  pronounce  sentence  of  death  on  Archbishop 
Scrope  and  Jlowliray,  the  earl  marshal,  botli  implicated  in 
the  reljelliou.  but  he  refused  to  obey,  maintaining  in  the 
case  of  the  former  that  there  was  no  civil  tribunal  in  the 
land  with  authority  to  condemn  a  bishop  to  death,  and  in 
the  case  of  Mowbray  that  he  had  a  right  to  a  trial  by  his 

peers.  The  famous  story  of  Gaseoigne's  arrest  and  punish- 
ment of  the  young  Prince  Henry,  who  had  violated  the  dig- 

nity of  the  court,  has  been  discredited  by  modern  critics, 
but  apiiears  in  several  of  the  chronicles,  although  they  gen- 

erally fail  to  give  the  name  of  the  judge.  The  story,  though 
inaccurate,  is  characteristic  of  Gascoigne,  and  it  is  probable 

that  Shakspeare's  version  in  Henry  IV.  is  not  without  some 
historical  foundation,  though  Henry  V.'s  magnanimous  re- 

tention of  the  judge  in  his  [losition  appears  to  have  been  a 
mere  poetic  invention.     D.  in  1419.  P.  M.  Colby. 

Gasconade,  gas-co-niid' :  a  river  rising  by  several  head- 
streams  in  Wright  co..  Mo.,  and  flowing  iiearly  X.  N.  E. 
through  a  broken  and  densely  wooded  region,  which  affords 
much  timber.  It  is  navigable  at  high  water  by  small  steam- 

boats for  66  miles.  It  flows  into  the  Missouri  river  40  miles 
below  Jefferson  City. 

Gas'cony  [from  Fr.  Gancoyne,  deriv.  of  Oascoii  <  Vasco, 
the  Lat.  form  of  the  name  Banque] :  an   old  province  of 

France,  between  the  Pyrenees,  the  Garonne,  and  the  Atlan- 
tic, comiirising  parts  of  the  present  departments  of  Landes, 

Gers,  Ilautes-Pyrenees,  Haute-Garonne,  Tarn-(^t-Garoinie, 
and  Lot-et-Garoune.  In  the  sixth  century  it  received  its 
name  from  the  Basques  (Vaxames,  Va-njuen),  who  were 
driven  by  the  Visigoths  across  the  Pyrenees  and  settled 
here.  Half  a  century  later  it  became  a  [)art  of  Aquitania, 
and  in  11.52,  when  Eleanor  married  Henry  I'lantageiiet,  it 
became  an  English  possession,  an<l  remained  so  until  1453, 
when  the  French  reconquered  it.  Its  cajiital  was  Audi. 
Its  inliabitants — whose  Basque  descent  is  very  apparent, 
but  who  also  show  unmistakable  vestiges  of  Gotliic  blood — 
were  noted  for  their  strength,  connected  with  a  certain 
phlegmatic  slowness,  their  indomitable  courage,  and  an 
irrepressible  passion  for  boasting. 

Gas-engine :  a  name  given  to  certain  prime  movers  in 
which  the  motive-power  is  derivi'd  from  the  expansive;  or 
ex|]losive  energy  of  a  mixture  (jf  inflammable  gas  with  at- 

mospheric air  behind  a  driven  piston.  These  engines  were 
originally  operated  by  means  of  the  gas  in  ordinary  use  for 
artificial  illumination ;  but  it  has  been  found  that  the  va- 

por of  any  volatile  hydrocarbon  will  serve  equally  well,  and 
this  fact  has  contributed  to  the  availability,  if  not  also  to 
the  econoinj'.  of  this  source  of  motive-power,  as  applied  in 
portable  or  locomobile  motors.  The  earliest  attempts  to 
direct  the  energy  of  powerful  explosives  to  the  uses  of  the 
industrial  arts  were  made  with  gunpowder.  By  exploding 
a  moderate  charge  in  a  close  chamber  having  valves  open- 

ing freely  outward,  the  air  will  be  expelled  from  the  cham- 
ber and  a  vacuum,  or  a  near  approach  to  one.  will  be  pro- 

duced. Tlie  apparatus  employed,  however,  by  the  early  ex- 
perimenters (among  whom  was  the  illustrious  Huyghens) 

were  exceedingly  rude,  and  no  economically  useful  results 
were  reached  in  this  direction  (1680).  The  possibility  of 
securing  a  better  success  Vjy  tlie  use  of  inflammable  gas  sub- 

sequently occurred  to  more  than  one  inventor.  In  Great 
Britain  credit  is  claimed  for  John  Barber,  1791,  and  for 

Jlead  and  Street,  1794.  In  1799  the  fii-st  French  engine 
was  devised  and  patented  by  an  ingenious  artisan  named 
Le  Bon,  but  it  was  not  an  industrial  success,  attracting 
little  notice  in  the  scientific  world  of  the  jieriod  and  inspir- 

ing no  practical  confidence.  The  engine  of  Le  Bon  had  the 
general  form  of  a  reciprocating  steam-engine,  and  operated 
as  follows :  From  a  reservoii'  containing  a  sufficient  sujiply 
of  inflammable  gas  a  certain  measured  charge  was  drawn 
and  introduced,  in  mixture  with  a  similarly  measured 
charge  of  atmospheric  air,  into  the  cylinder,  on  alternate 
sides  of  the  piston  successively  ;  and  this  mixture  was  then 
fired  by  means  of  the  electric  spark.  The  inventor  seems 
to  have  overlooked  no  provision  necessary  to  secure  the  suc- 

cess of  his  design.  His  engine  was  entirely  self-regulating, 
and  mechanically  as  well  as  theoretically  it  was  a  success. 
But  economically  it  failed ;  for  at  that  time  inflammable 
gas  had  not  been  introduced  for  the  general  purposes  of 
illumination,  and  its  preparation  for  the  engine  involved  a 
dis|)roj>cirtionate  expense;  static  electricity,  so  dependent 
on  atmospheric  conditions  for  its  regularity  of  action,  was 
the  only  known  source  of  the  electric  spark ;  and  finally  the 
mechanic  arts  were  yet  unequal  to  the  requisitions  of  a  prob- 

lem involving  the  peculiar  difficulties  which  the  construc- 
tion of  this  engine  presented. 

A  reproduction  to  all  intents  and  purposes  of  the  engine 
here  described  was  iiatente<l  in  France  in  1860  by  an  in- 

ventor named  Lenoir.  A  description  of  it  in  detail  may  be 
found  in  the  Annale.t  dii  Conserriitoire  den  Arts  et  Metiers, 
of  Paris,  for  the  year  1866.  and  in  the  report  by  Dr.  F.  A.  P. 
Barnard  made  to  the  Government  of  the  U.  S.  on  the  Machin- 

ery and  Processes  of  the  Industrial  Arts  and  the  Apparatus 

of' the  Exact  Sciences  in  the  Universal  Exposition  of  1867, which  forms  the  third  volume  of  the  reports  of  the  V.  S. 
commissioners  on  that  exposition.  Such  a  detailed  deseriji- 
tion  is  unnecessary  here,  since  the  particulars  which  it  em- 

braces, which  relate  to  the  mechanical  expedients  employed 
for  introducing  and  firing  the  charge,  and  for  maintaining 
the  action  when  the  motive  force  is  zero  or  negative,  do  not 

in  any  manner  concern  the  principle.  In  its  general  appear- 
ance this  engine  very  much  resembles  an  ordinary  recipro- 

cating steam-engine ';  but  there  is  a  very  important  differ- ence between  the  two,  in  the  respect  that,  in  the  steam- 
engine,  the  pressure  on  the  piston  is  maximum  when  the 
induction-valve  is  open ;  while  in  the  gas-engine,  on  the 
contrary,  in  which  the  charge  does  not  force  its  own  way 
into  the  cylinder  but  is  drawn  in  by  the  movement  of  the 
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piston,  the  pressure  ihiriiif;  tliis  period,  as  shown  liy  the 
indicator  eard,  is  negative',  and  iMiiioriiiily  of  niovcnient  ean 
oidy  be  maintained  by  means  ot  a  heavy  tly-ulicel.  The 
ineiniality  of  pressure  at  dillereiit  periods  of  the  etfeelive 
st  rolce  is  also  very  great,  tlie  maximum  being  between  five 
and  six  a(mos]iheres,  and  the  mean  not  more  tlian  lialf  an 
atmospliere.  Tlie  engines  of  Lenoir  found  its  way  somewliat 
extensively  into  use,  having  Ijcen  employed  n(it  only  in  Paris 
aTid  most  of  the  provinees  in  Kranee,  but  also  in  other  Ku- 
rojiean  countries,  including  Kussia,  and  in  Cuba,  Peru,  and 
Chili.  It  was  not  called  an  economical  source  of  ijower, 
since  from  the  test  experiments  made  on  it  by  Prof.  Tresca, 
assistant  director  of  the  Conservatoire,  its  consumption  of 
gas  under  the  most  favorable  circumstances  amounted  to 

2i\[  cubic  meters  (about  100  cubic  feet)  of  gas  per  horse- 
power per  hour.  Six  pounds  of  coal  employed  in  raising 

steam  woulil  perform  the  same  work,  and  at  $(i  a  ton  would 
cost  but  3  cents,  wliile  100  cubic  feet  of  illuminating  gas 
would  then  cost  in  Paris  aliout  a  franc,  and  in  tlie  cities  of 
the  U.  .S.  from  35  to  35  cents. 

Another  engine  belonging  to  this  class,  and  in  many  re- 
spects resemliling  the  one  just  described,  was  that  of  Mr. 

I  Ilugon,  also  ot  Paris.  IIugon"s  engine  employs  two  little 
constantly  burning  gas-jets  placed  just  outside  the  valve- 
box,  instead  of  the  electrics  spark,  to  fire  the  successive 
charges  in  the  cylinder.  Two  little  movable  Jets  in  recesses 
constructed  in  a  slider  operated  by  the  engine  are  alter- 

nately lighted  at  the  external  burners,  and  then  drawn  in- 
ward by  the  slider,  so  as  to  inflame  the  charges  at  the  prop- 

er moment.  The  movable  jets  are  of  course  extinguished 
by  the  explosion,  but  on  the  reversal  ot  the  movement  of 
the  slider  they  are  relighted  again  at  the  external  burners. 
Another  peculiarity  of  this  engine  is  that,  along  with  the 
explosive  charge,  there  is  introduced  a  small  amount  of 
water,  which,  being  converted  into  steam  by  the  heat  gen- 

erated in  the  explosion,  moderates  the  violence  of  the  ac- 
tion, and  sustains  better  the  pressure  during  the  stroke. 

At  the  Univer.sal  Exposition  of  1863  in  Ijondon  a  gas- 
engine  was  exhiliiteil  by  the  well-known  engineers  W.  and 
C.  P.  Siemens  in  which  this  peculiarity — viz..  the  introduc- 

tion of  water  into  the  cylinder — was  carried  much  further 
than  is  done  by  Jlr.  Hugon,  the  object  being  to  generate 
as  much  steam  as  the  heat  furnished  by  the  combustion  ot 
the  gas  would  allow.  A  regenerator  was  also  employed  to 
receive  the  heat  of  the  exhaust  gases,  and  to  transfer  it  to 
the  entering  charge.  Though  no  exact  statements  of  the 
economy  of  working  this  engine  appear  to  have  been  pub- 

lished, it  would  seem  in  theory  to  be  preferable  to  either  of 
those  described  above,  both  as  regards  steadiness  of  action 
and  cost  of  maintenance.  It  ajipears,  nevertheless,  to  have 
been  abandoned.  The  consumption  of  gas  in  the  Hugon 
engine,  including  that  employed  in  maintaining  the  perma- 

nent lights,  amounted  to  2-6  cubic  meters  per  horse-power 
per  hour.  There  is  also  in  this  engine  the  same  inequality 
of  pressure  at  different  periods  during  the  stroke  that  has 
been  remarked  in  the  Lenoir  engine. 

In  all  engines  of  this  class  it  is  necessary  tliat  a  current  of 
cold  water  should  be  kept  constantly  circulating  around  the 
cylinder,  to  prevent  its  becoming  overheate<l ;  and  in  order 
to  facilitate  this  object  the  cylinder  is  surrounded  by  a 
jacket,  leaving  a  free  interval  for  such  circulation. 

A  gas-engine  quite  different  in  princi]ile  from  either  of 
the  foregoing  was  exhibited  at  the  Paris  Exposition  of  1867 
by  its  inventors,  Messrs.  Otto  and  Langen,  of  Cologne  in 
Rhenish  Prussia.  Externally,  this  engine  presented  the  ap- 

pearance of  a  Doric  column,  somewhat  more  than  a  meter 
in  height,  upon  the  enlarged  capital  of  which  is  fixed  a 
horizontal  plate  which  supports  the  arbor  of  the  fly-wheel 
and  other  parts  of  the  machinery.  This  column  is  the 
working  cylinder.  The  mixed  gases — common  coal-gas  and 
air — are  introduced  at  its  base,  and  fired  by  an  ingenious 
mode  of  communication  with  a  gas-jet  which  is  constantly 
burning.  The  base  is  surrounded  by  a  jacket  between 
which  and  the  cylinder  itself  there  is  maintained  a  refriger- 

ating current.  I5y  the  explosion  of  the  gas,  the  piston, 
which  is  rather  heavily  weighted,  is  driven  to  the  top  of  the 
cylinder.  The  collapse  which  innnediately  follows  produces 
a  partial  vacuum  beneath  the  piston  :  and  this  now  drsciiids. 
urged  by  the  pressure  of  the  at  nui.sphere  with  its  (jwn  weight 
superadded.  In  order  to  transfer  this  force  to  the  working 
jirbor  of  the  machine,  the  piston-rod  is  on  one  .side  provided 
with  a  rack  which  acts  on  a  spur-wheel  on  the  arbor.  This 
wheel  is  loose  on  the  arbor,  but  is  free  to  turn  in  one  direo 

tion  only — that  is,  the  direction  which  corresponds  to  the 

rising  of  the  piston.  Two  (all  uprights  serve  as  guides  to 
the  piston  and  give  stability  to  th(!  machine.  When  the 
piston  descends,  its  energy  is  transfi-rred  through  the  spur- 
wheel  above  mentioned  to  the  arl)or.  A  fly-wheel  main- 

tains the  movement  during  the  intervals  in  which  the  pis- 
ton is  inelleclive.  From  ex]jeriments  made  upon  this  en- 
gine with  a  Prony  dynamometer  belong  a  jury  of  the  exp<j- 

sition,  it  appeared  that  its  consumption  of  gas  amounted, 
on  an  avei'age,  to  a  very  little  over  a  CLdji<-  meter  (.say  38 
cubic  feet)  per  horse-power  per  hour.  It  exhibits,  therefore, 
a  large  economy  over  the  engines  of  Lenoir  and  Ilugon  ;  but 
it  i.s  very  noisy  in  its  operation,  and  the  violence  of  its  ac- 

tion, during  the  first  ])art  of  each  pulsation,  is  such  as  to 
limit  its  employment  to  comparatively  low  jiowers. 

It  has  bei'U  already  slated  that  tlie  vapor  of  the  more 
volatile  hydrocarbons  maybe  substituted  in  all  (jf  these  mo- 

tors for  the  [lerinaneiit  iiiflainmable  gases,  without  prejudice 
to  their  mechanical  elliciency  ;  but  in  point  of  economy  it  is 
probable  that  coal-gas  will  generally  be  found  to  be  the 
cheaper  fuel  of  the  two.  (See  Fuel.)  Some  inventions  of 
this  class  have  nevertheless  been  deviseil  with  special  refer- 

ence to  the  use  of  such  vapors.  One  of  these,  by  Mr.  .lulius 
Hock,  of  Vienna,  )ireseiited  at  the  International  Exjiosition 
in  that  city  in  1873,  and  jmt  forward  with  a  good  deal  of 

pretension  as  "differing  completely  frcjiii  anything  which 
had  ever  lieen  done  before."  was  nevertheless  in  every  essen- 

tial respect  a  Lenoir  engine  burning  vapor  instead  of  gas, 
and  is  therefore  entitled  to  no  further  mention  here. 

The  next  type  of  engine  to  be  developed  was  the  expansive 
type  known  as  the  Brayton  engine,  patented  by  George  B. 
Brayton,  A]ir.  3.  1873.  This  engine,  while  using  a  mixture 
of  gas  or  va]ior  with  atmospheric  air.  compresses  it  into  a 
reservoir,  from  which  it  flows  through  a  gauze  or  grating 
into  the  working  cylinder.  It  is  there  inflamed  and  expands, 
doing  work  against  the  piston,  while  the  wire  gauze  prevents 
the 'rush  of  flame  backward  into  the  re.servoir.  Some  acci- 

dents have  been  known.due,  however,  to  defect  in  the  sepa- 
I'ating  material. 

The  efficiency  of  this  engine  is  due  to  the  expansion  of 
the  air  introduceil,  and  of  the  products  of  combustion  (car- 

bonic acid  and  steam)  by  the  heat  generated  in  the  same 
combustion.  The  pressure  in  the  cylinder  is  no  greater  than 
that  in  the  reservoir.  The  opposing  pressure  is  at  first  only 
that  of  the  atmosphere,  but  rises  toward  the  end  of  the 
stroke  to  be  equal  also  to  that  in  the  reservoir.  The  action 
of  the  engine  therefore  in  every  respect  resembles  that  of  a 
hot-air  engine ;  and  it  is  to  this  class,  rather  than  to  the 
class  of  gas-engines,  that  it  properly  belongs.  Though  hot- 
air  engines  are  in  theory  the  most  economical  of  engines 
driven  by  hear,  the  economy  of  theory  has  never  been  realized 
from  them  in  practice,  in  consequence  of  the  extreme  diffi- 

culty of  iiiqiarting  heat  to  air.  Radiant  heat  in  this  case 
produces  but  little  effect;  and  to  heat  air  thoroughly  by 
contact  requires  a  complicated  construction  which  seriously 
impedes  circulation  and  increases  the  resistance  of  friction. 
The  Brayton  motor  has  practically  solved  this  difficulty  by 
mingling  the  fuel  with  tlie  air  itself,  so  that  the  whole  heat 
of  combustion  is  imparted  to  the  air  directly.  It  is  there- 

fore a  hot-air  engine  without  a  furnace,  or  one  in  which  the 
furnace  is  the  cylinder. 
When  the  economical  performance  of  this  engine  was 

tested  it  was  found  that  the  consumption  of  gas  amounted 
to  33-,'^  cubic  feet  per  horse-power  per  hour,  being  less 
than  that  of  the  Otto  and  Langen  engine  by  about  18  per 
cent.  But  the  steadiness  of  action  of  this  engine  adapts  it 
to  high  as  well  as  to  low  powers ;  and  it  works  silently, 
while  the  one  just  mentioned  creates  an  intolerable  din.  It 
is  obvious  that  the  Brayton  engine  might  be  made  double- 
acting  Ijy  employing  separate  pumps  for  the  reservoir. 

The  modern  gas-engine  in  its  successful  and  more  eco- 
nomical form  dates  from  the  introduction  in  1876  of  the 

form  of  Otto  engine  to  which  the  trade  name  of  "Silent" 
was  given,  by  virtue  of  its  practical  abandonment  of  the 
explosive  idea.  The  success  of  this  form  of  motor  has  given 
rise  to  a  great  development  and  to  a  more  detailed  study, 
whereby  the  motors  of  this  class  have  been  divided  into  two 
great  groups. 

The  first  group  includes  those  types  of  motor  in  which 
the  explosive  mixture  enters  the  cylinder  at  atmospheric 
pressure  or  without  compression.  The  second  great  group 
includes  those  in  which  the  mixture  of  air  and  gas  is  com- 
jiressed  before  it  enters  the  cylinder  for  ignition.  The  first 
group  presents  two  types,  the  first  being  that  in  which  the 
explosive  force  is  directly  used  to  do  work  upnn  the  motor 
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piston,  and  of  this  the  Lenoir  is  the  stamlard  (y|ie.  'I'lie second  type  uses  tlie  explosive  force  indirectly,  the  actual 
motor  enerfiy  beinef  the  pressure  of  the  atinosphere  upon 
the  piston,  behind  which  is  a  vacuum.  The  Otto  and  liiui- 
gen  engine  is  the  standard  of  this  second  lyp<'.  as  are  also 
those  of  liarsanli  and  JIatteucei  (1854),  Kohson,  and  other 
Hritish  designs.  The  second  great  grouj),  or  compression 
class  of  motors,  are  much  tlie  most  freipicnlly  used,  are 
more  powerful  for  small  bulk,  and  more  eeonomically  elli- 
cient.  It  appears  in  two  forms,  first  where  the  ignition  of 
the  combustible  mixture  is  followed  Ijy  a  sudden  rise  of 
pressure  in  a  volume  sensibly  constant,  and  the  second  type 
where  the  gas  mixture  is  gradually  ignited  as  it  enters,  ex- 

panding at  constant  pressure  in  a  varying  vohinic.  Of  tlie 
tirst  type,  the  new  Lenoir,  the  Clerk,  Griflin,  Kidding,  and 
Day  motors  all  follow  the  Otto  princi|)le,  which  was  tirst 
]iroposcd  by  Barnett  in  1838,  but  was  not  successfully  ap- 
plieil  until  the  design  of  1876  of  Otto. 

Of  the  second  great  type,  the  Brayton,  Siemens,  Fiadis, 
and  Simon  are  English  examples.  The  Otto  cycle  consists 
of  four  .steps:  The  first  is  inspiration  of  a  mixture  of  gas 
and  air  at  atmospheric  pressure.  Second,  a  compression  of 
the  charge  thus  drawn  in  upon  the  return  of  the  [liston. 
Third,  a  combustion  and  expansion  of  this  compressed 
charge,  whereby  the  piston  is  driven  forward  and  the  indus- 

trial resistance  overcome.  Fourth,  the  discharge  of  the 
products  of  the  combustion  by  the  opening  of  an  exhaust 
valve  at  atmospheric  pressure.  The  Otto  and  Clerk  engines 
differ  mainly  in  that  the  Otto  has  the  compression  and 
driving  functions  both  done  in  the  working  cylinder,  so  tliat 
a  working  stroke  occurs  once  in  every  two  revolutions,  while 

the  Clerk  engine  uses  an  auxiliary  cylinder  for  inspii'ation 
and  compression,  and  gets,  in  this  way,  a  working  stroke  for 
each  outward  motion  of  the  working  piston.  In  the  second 
type  of  engine  the  separate  compressor  is  a  necessity,  or 
else  the  working  cylinder  must  be  closed  at  its  outboard 
end,  so  that  it  shall  be  competent  to  inspire  and  comiiress 
on  one  side  of  the  piston,  while  the  other  is  the  distinctly 
motor  side.  In  this  type  of  engine  the  cycle  has  four  periods, 
as  before :  First,  compression  of  the  mixed  gas  and  air  in- 

spired by  previous  stroke ;  this  compression  will  be  most 
likely  adiabatic.  Second,  slow  combustion  of  the  mixture 
at  constant  pressure,  while  the  working  piston  moves  out- 

ward. Third,  expansion  after  the  admission  valve  closes, 
the  curve  of  such  expansion  being  adiabatic.  Fourth,  ex- 

haust of  the  products  of  combustion  at  atmosiihoric  pressure, 
which  is  synchronous  with  the  stroke  of  insi)iration.  (_)f 
(■nurse,  single-acting  engines  of  all  these  types,  involving  the 
(.)ttii  or  the  other  cycle,  can  be  made  double  acting  by  the 
use  of  two  working  cylindei-s. 

Gas-engines  may  be  again  classified  according  to  tlie 
method  used  for  igniting  the  charge  of  mixed  gas  and  air. 
Three  mctliods  are  usual :  First,  by  means  of  the  direct  con- 

tact between  the  combustible  working  fluid  and  a  naked 
gas-flame.  The  flame  may  either  be  uncovered  to  the  mix- 

ture in  the  cylinder  or  may  be  introduced  into  it.  The 
second  principle  is  by  the  passage  of  an  electric  spark  be- 

tween suitable  electrodes  within  the  cylinder  and  surrounded 
by  the  mixture.  The  objection  to  this  method  is  the  annoy- 

ance from  the  deposit  of  lampblack  which  coats  the  termi- 
nals and  stops  their  sparking.  The  third  plan  is  to  cause  the 

combust  ilile  gas  to  ignite  by  contact  with  an  incandescent 
surface,  the  surface  being  maintained  at  tlie  necessary  tem- 

perature either  by  an  external  flame  or  by  the  heat  of  the 
prodiu.'ts  of  combustion  themselves. 

Tlie  oil-engine  differs  only  from  the  gas-engine  by  reason 
of  the  necessity  lor  making  an  inflammable  vapor  by  me- 

chanical means  instead  of  by  distillation.  This  is  usually 
done  by  forcing  air  through  the  liquid  fuel,  fiiicdy  dividing 
it,  and  the  finely  divided  spray  is  then  made  into  a  gas  by 
further  heat.  Recent  British  types  of  such  motors  show 
that  this  object  has  been  sought  in  three  general  ways :  The 
first  type  converts  the  vapor  into  gas  in  the  working  cham- 

ber upon  its  ignition ;  the  second  type  converts  th(!  spray 
into  gas  in  an  extension  of  the  working  cylinder,  either  open 
to  it  or  closed  by  an  admission  valve;  the  third  class  con- 

verts the  oil  to  a  gas  in  a  separate  vaporizer,  heated  by  a 
lamp  using  oil  as  fuel  under  a  forced  combustion. 

KecenI-  iiuin'ovenients  in  the  economy  of  the  gas-engine 
have  bi'ouglit  the  consumption  of  gas  per  indicated  horse- 

power down  to  a  figure  within  19  to  24  cubic  feet  of  gas  per 
hour.  This  would  make,  with  gas  at  f  1.25  per  thousand 
cubic  feet,  the  hourly  cost  for  fuel  2.J  cents  per  horse-i)ower. 
A  steam-engine  of  small   size  using  4  11 1.  of  coal   per  horse- 

power per  hour  in  cities  when!  coal  is  $5  per  ton  will  cost 
for  fuel  one  cent  per  horse-power  per  hour.  The  advantage 
of  the  gas-engine  must  therefore  be  sought  in  directions 
other  than  its  absolute  ccoiKimy  for  fuel,  if  run  continuously. 
Such  advantages  an;  its  coni|iaclni'Ss,  because  it  requires  no 
boiler ;  it  is  instantaneously  made  ready  to  run,  and  expense 
ceases  when  it  stops;  it  requin^s  no  skilled  enginecT  or 
licensed  artisan  to  run  it;  it  is  clean,  without  ashes  or  de- 
tiling  proelucts  of  combustion.  Its  disadvautages  arise  from 
the  noise  of  its  exhaust  or  working  stroke,  from  the  waste 

of  heat  from  a  high  tempei'aturc  of  such  exhaust,  from  the 
necessity  of  water-jacketing  its  cylinder  and  the  loss  thus 
entailed,  and  from  tlu^  ilitllcully  of  absolutely  avoiding  an 
odor  in  its  use.  Absolute  regularity  of  speed  of  rolalion  is 
also  dillicult  to  attain  in  many  types,  by  reason  of  the  irregu- 

larity of  the  effort.  But  for  (lomestic  and  smaller  industrial 
uses  the  gas-engine  has  a  jiarticular  field  of  its  own,  and  it 
is  being  built  on  an  ever  increasing  scale,  in  (ireat  Britain 
especially.  F.  R.  IIutton. 

(Jas'kell,  EuzABETH  Cleoiiorn  (Stpreti.fim):  author;  b. 
in  Chelsea.  England,  Sept.  2!t.  ISIO ;  married  William  Gaskell 
(1805-84).  Unitarian  niinistcmf  ^laiii-hrster  :  authorof  J/ary 
Ba  rtii  II  (ISiH):  JJonr/aml  Cn//,i,p' (\xr,{)):  Ji'ii/h  {\>^r,:',);  Craii- 

ford  (1853);  A'ortli  and  tiiiutli  (l's.55);  Hound  tin:  ,S'o/f(  (1859) ; 
Sijlvia's  Lovers  (1863) ;  Wives  and  Daughters  (1866),  and 
other  novels,  all  of  high  moral  purpose  ;  also  of  the  Life  of 
Cliarlotte  Bronte  (1857).  I),  at  Ilolvbourne,  Alton,  Hamp- 

shire, Nov.  12,  1865. 

Gaskell.  Walter  Uolbrook,  M.  D.  :  physiologist ;  b.  in 
Naples,  Nov.  1,  1847.  He  was  educated  at  Trinity  College, 
Cambridge;  entered  University  Hospital  in  1872;  studied 
the  circulation  of  blood  through  muscle  with  Prof.  Lud- 
wig,  at  Leipzig  in  1874 ;  and,  after  working  in  the  physio- 

logical laboratory  and  teaching  in  the  physiological  depart- 
ment in  Cambridge,  took  his  degree!  in  Uni\'ersity  Hospital 

in  1878.  His  paper  On  the  MliytJim  of  the  Heart  of  the. 
Frog,  and  the  Action  of  tlie  Vagus  Nerve,  was  chosen  for 
the  Croonian  lecture  in  1881.  lie  was  elected  a  fellow  of  the 

Royal  Society  in  1882 ;  made  a  university  lecturer  on  Phys- 
iology in  1883 ;  awarded  the  Marshall  Hall  prize  of  the  Royal 

Medical  and  Chirurgical  Society  for  his  investigations  on  the 
sympathetic  nervous  system  in  1888 ;  and  in  1889  received 
the  gold  medal  of  the  Royal  Society  for  his  researches  into 
the  innervation  of  the  heart  and  the  nature  of  the  sympa- 

thetic nervous  system. 

Gas-lighting:  illumination  by  means  of  gas,  especially 
of  streets  and  buildings. 

Early  History. — About  the  lieginning  of  *:he  seventeenth 
century  Van  Helmont  noticed  that  when  animal  or  vege- 

table substances  were  heated  in  close  vessels,  vapors  or 
spirits  were  obtained  which  Ijurned  with  a  liright  flame. 
Some  time  previous  to  1691  Dr.  .lohn  Clayton  prepared  gas 
from  the  bituminous  coal  of  Wigan.  collected  it  in  bladders, 
and  burned  it  for  the  amusement  of  his  friends.  In  1726 

Dr.  Stephen  Hales  made  similar  experiments  with  New- 
castle coal.  The  Bishop  of  Llandaff  showed  in  1767  how 

gas  evolved  from  coal  might  be  conveyed  in  tubes,  and 
in  1786  Dr.  Pickel,  Professor  of  Chemistry  at  Wilrzliurg, 

lighted  his  laboratory  with  the  gas  obtained'  by  the  dry  dis- tillation of  bones.  In  1787  Lord  Dnndonalil,  of  Culross 

Abljcy  in  Scotland,  took  out  a  patent  for  making  coal-tar, 
and  erected  ovens  for  the  pnrjKisc.  The  coal-gas  produced 
was  burned  at  the  abbey  as  a  curiosity.  The  real  inventor 
of  practical  gas-lighting  was  William  Murdoch,  who  in 
1792  lighted  his  house  and  office  at  Redruth,  in  Cornwall, 
with  gas  made  from  coal,  and  astonished  his  neighbors  still 
more  by  adapting  the  new  light  to  a  small  steam-carriage 
in  which  he  rode  to  and  from  the  mines.  He  SQon  removed 

to  Scotland,  and  in  1797  lighted  his  premises  at  Old  Cum- 
nock, in  Ayrshire,  with  coal-gas.  In  1798  he  constructed 

gas-works  at  the  shops  of  Boulton,  Watt  &  Co.,  in  Soho,  and 
first  Dublicly  exhibited  the  gas  in  1802  at  the  Peace  of 
Amiens,  when  he  showed  two  enormous  flames  of  coal-gas 
burning  fri:>m  two  copper  vases  at  these  works.  In  1805 
the  cotton-mills  of  Phillips  &  Lee,  at  Salford,  were  lighted 
with  gas  by  Boulton,  Watt  &  Co.,  under  the  direction  of 
JIurdoch ;  and  at  about  the  same  time  the  mills  at  Sow- 
erby  Bridge  were  lighted  by  the  same  firm,  under  the  direc- 

tion of  Mr.  Clegg.  In  1799  the  French  engineer  Le  Bon 
took  out  a  patent  in  France  for  making  gas  from  wood,  with 
which  he  proposed  to  light  Paris.  In  1804  Winsor  lectured 
on  gas  at  the  liyceum  theater  in  London,  exhibiting  the 
gas.  but  making  a  great  mystery  of  the  process.     He  finally 
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obtaineil  iiormissinn  to  litjlit  a  few  street  lamps  with  gas  in 
Pall  Mall,  wliich  he  diil  in  1M(«).  On  Dec.  31,  1813,  West- 

minster liriilfje  was  ligliti'ci,  and  soon  after  the  oil-lights  in 

the  streets  of  St.  Margaret's,  Westminster,  were  replaced 
by  gas-lights,  and  about  a  year  later  (1815J  Guildhall  also 
was  iiglited. 

The  niainifaeture  of  gas  was  first  attempted  in  the  U.  S. 
at  Baltimore,  without  success  till  1H21.  It  was  introduced 
in  Boston  in  1822,  and  in  1823  the  New  York  (ias-Iight 

('onii)anv  was  started,  though  it  was  not  in  successful  opera- 
tion till '1827. 

3Iaterials  used  for  Making  Oas. — All  vegetable  and  ani- 
mal substances  when  ex|)i)sed  in  close  vessels  to  a  red  heat 

undergo  destructive  distillation,  yielding  gas,  water,  and 
tar,  and  leaving  a  residue  of  charcoal  or  coke.  A  few  only 
are  adapted  for  the  economical  jiroduetion  of  illuminating 
gas.  Bituminous  coal  is  the  material  generally  selected, 
though  under  certain  circumstances  several  other  sub- 

stances have  been,  and  are  even  now,  employed.  The  most 
imjiortant  of  these  are  petroleum  or  some  of  its  less  valuable 
jiroducts  (as  naphtha  or  residuum),  rosin,  wood,  peat,  cheap 
oils,  and  fats. 

Coal-gas  is  made  from  bituminous  coal.  (See  Coal.)  Of 
true  coals,  the  cannels  yield  the  richest  gas,  and  in  the 
United  Kingdom  they  are  sometimes  used  exclusively.  The 
caking  coal  is,  however,  the  chief  material  employed.  The 
advantage  of  this  variety  of  coal  is  due  to  its  abundance  and 
consequent  cheapness,  and  to  the  fact  that  when  heated  it 
undergoes  a  kind  of  fusion,  and  furnislies  a  compact  porous 
coke  of  great  value  as  fuel.  The  gas  from  caking  coal  is  in- 

ferior in  illuminating  power,  but  this  deficiency  is  supplied 
by  the  use  of  a  certain  proportion  of  richer  cannels  and 
other  enriching  materials.  The  accompanying  table  illus- 

trates the  chai-acter  of  a  few  of  the  more  important  gas-coals and  enrichers. 

The  manufacture,  of  coal-gas  includes  three  distinct  op- 
erations: (1)  the  distillation  of  the  coal ;  (2)  the  separation 

of  the  water,  tar,  and  other  condensable  matters — condensor- 

gas.  As  each  successive  portion  of  vapor  has  to  pass  over  a 
larger  surface  of  reil-hot  coke,  it  is  more  and  more  com- 

pletely decomposed,  anil  its  percentage  of  carbon,  and  conse- 
quently its  illuminating  power,  reduced.  For  this  reason 

the  quality  of  the  gas  (leteriorates  as  the  process  of  distilla- 
tion continues,  till  finally  little  besides  hydrogen  is  evolved. 

At  the  last  stages  of  the  jirocess  the  sulphur  contained  in 
the  coke  is  said  to  form  bisidjihide  of  carbon,  which  is  a  most 
objectionable  impurity.  It  is  considered  better,  therefore, 
to  interrupt  the  process  at  the  end  of  four  hours  than  by 
{■(jiitiuuing  it  to  impair  the  quality  of  the  whole  product 
by  the  poor  gases  of  the  later  stages  of  the  distillation.  To 
prevent  the  reduction  of  the  illuminating  power  of  the  gas  by 
too  high  a  temperature,  it  is  al.so  necessary  to  remove  the  gas 
from  the  retort  as  soon  as  possible,  and  not  to  permit  its 

jiressure  to  be  increased  by  obstacles  to  its  I'eady  escape. 
I'^or  the  accomplishment  of  this  object  an  exhauster,  or 
gas-ijumj),  is  employed. 

Tlie  Standpipe. — From  the  retorts  the  gas  and  vapors 
pass  up  to  the  hydraulic  luain  through  the  ascension  or 
standpipe,  which  at  its  lower  end  is  attached  to  the  mouth- 
jiiece  of  the  retort. 

Tlie  Hydraulic  3Iain. — This  is  a  large  horizontal  tube 
half  filled  with  tar  which  condenses  from  the  gas,  the  con- 

stant level  of  which  is  nuiintained  by  an  overflow  to  the  tar- 
well.  To  prevent  the  escape  of  gas  from  the  hydraulic  main 
when  the  retorts  are  opened,  the  standpijie  makes  a  double 
turn  and  enters  the  hydraulic  main  from  above,  its  end 
dipping  3  or  4  inches  into  the  tar,  which  makes  an  effective 
seal.  The  hydraulic  main  is  really  the  first  element  of  the 
condensing  apparatus,  for  here  the  condensable  vapors  begin 
to  separate,  as  tar  and  ammonia-water. 

The  Exhauster. — From  this  main  the  gas  passes  to  the 
exhauster,  or  gas-pump,  which  pushes  it  forward  to  the  con- 

denser, or  refrigerator.  The  exhauster  is  provided  with  a 
special  device  to  prevent  the  drawing  in  of  air. 

Tlie  cotidetiser  consists  of  a  series  of  iron  tubes  placed  in 
the  open  air,  or  more  commonly  in  cisterns  of  cold  water. 

GAS-COALS,   ETC. 

I.  Caking  Coals. 
Newcastle,  England   
Glaee  Bay,  Cape  Breton   
Lingan.  Cape  Breton   
Bli'cli  House,  Cape  Breton 
Pitfsliurg,  Pa   
Westini  Ireland,  Pa   
Sterling.  O   
Despard.  W.  Va   

II.  Cannel  Coals. 
Kirktf  ss  Hall.  England   
Darlington.  O   
Petonia.  W.  Va   

III.  Enriching  Materials. 
Bogliead  mineral.  Scotland 
Grahamite.  W.  Va   
Albertite,  Nova  Scotia   
Wollongongite.  Australia. . 

Volatile 
matter. 

32-70 

3520 
40-80 
36-76 

36-00 
37-50 
4000 

40-30 
4300 
46-00 

51-60 53-50 
57-70 
88-50 

Fixed 
carlK)a. 

65-55 

60-80 

.57-70 51-93 

58-00 

56-90 
53  30 

56-40 40-00 

41-00 

15-70 
44-50 
41-90 

6-50 

1-75 

4  66 

1-50 
7-07 6-00 5-tiO 

6-70 

3-30 

17-00 1300 

32-70 200 

0-40 

1100 

Gaa,  per  tOD of  2,240  lb. 
in  cubic  feeL 

10.057 

9.560 
9,520 10,217 

10,642 10,628 
10,765 

10,012 

9.800 
13,200 
1.3.619 

15.000 
14,781 13,716 

Csndte- 

power 

of  ̂ as. 

1011 

12-50 
12-92 
17-32 

16-62 
18-81 
20-41 

21-47 34-98 

42-79 

26-45 

2870 49-65 

131  00 

Coke, 

per  too  of  3,340  lb. 

1.536 
1.484 

1.4.60 

1,460 1,544 

1,480 

1.540 

1,410 
1,320 

1,380 1,378 

1.056 

806 
424 

49 
38 
42 
40 

40 

36 

36 
32 
32 

35 

44 

16-1 

Gaa  purified 

by  I  bath, 

of  lime,  In 

cubic  feet. 

3.500 
1.945 

2,200 2,.304 

6,420 3,993 

2,494 

2.000 

2.806 
4,510 

3.400 

5,686 
tioti;  (3)  the  removal  of  sulphur  compounds  and  carbonic 
acid — purification. 

Retortn. — The  distillation  is  effected  in  long  horizontal, 
semi-cylindriciil,  D-shaped  retorts  of  cast  iron,  or  more  gen- 

erally of  clay,  which  consist  of  two  parts — the  body  and  the 
mouthpiece.  They  are  closed  when  in  use  by  a  lid.  properly 
luted  and  held  in  place  by  a  screw.  The  retorts  are  set  in 
groups  or  benches  of  three,  five,  six,  or  seven,  heated  by  one 
fire  of  coke.  The  coal  is  charged  in  at  the  front  of  the  re- 

tort through  the  mouthpiece,  generally  in  an  iron  scoo]),  which 
is  inverted  before  it  is  withdrawn,  leaving  the  coal  evenly 
distributed  on  the  bottom  of  the  retort.  When  the  distilla- 

tion is  completed,  the  liil  is  removed  and  the  red-hot  coke  is 
drawn  out  into  an  iron  wheelbarrow,  spread  out  in  tlie  yard, 
and  quenched  with  water.  About  one-third  of  the  coke  ob- 

tained is  required  for  heating  the  retorts ;  the  rest  is  sold. 
When  the  charge  of  KiO  or  200  lb.  of  coal  is  first  intro- 

duced into  the  hot  retort,  the  outer  layers  only  of  the  coal 

undergo  distillation,  yielding  condensable  vapoi's  very  rich 
in  carbon ;  these,  passing  tihrough  the  red-hot  retort  on 
their  way  out,  are  decomposed  into  fixed  gases  of  high  illu- 

minating power.  As  the  heat  continues  these  outer  layers 
of  coal  Ijecome  converted  into  coke,  which  is  soon  raised  to 
a  red  heat.  In  the  meantime  the  heat  reaches  the  interior 
of  the  charge,  and  the  vapors  produced,  passing  through 
the  red-hot  layers  of  coke,  are  in  turn  converted  into  fixed 

By  a  simple  contrivance  the  tar  and  ammonia-water  which 
separate  from  the  gas  as  it  traverses  the  condenser  readily 
flow  off  into  their  respective  wells.  From  50  to  100  sq.  feet 
of  tube-surface  is  allowed  for  every  1.000  feet  of  gas  to  be 
cooled  per  hour.  The  action  of  this  condenser  is  more  than 
its  name  implies.  While  the  warm  gas  contains  steam  and 
various  condensable  vapors,  which  are  liquefied  and  separated 
here,  it  also  bears  along  a  considerable  quantity  of  tar,  in  the 
form  of  globules,  spray,  or  fog,  too  minute  to  be  deposited 
by  gravity.  This  tar  is  already  condensed  to  liquid,  and  it 
requires  for  its  separation  actual  contact  with  a  bath  of  tar, 
as  in  the  hydraulic  main,  or  with  surfaces  wet  with  tar,  as 
Ln  the  tubes  of  the  condenser. 

The  Washer. — The  gas  next  enters  the  washer,  and  then 
at  many  works  a  scrubber,  both  designed  to  render  more 
complete  the  separation  of  the  tar  and  ammonia,  and  also 
to  separate  some  of  the  sulphur  compounds.  The  washer 
consists  of  a  series  of  compartments,  through  which  the  gas 

passes,  and  -where  it  is  exjiosed  to  jets  of  water. 
The  scruiber  is  a  large  chamber  partially  filled  with  coke, 

fragments  of  fire-brick  or  paving-stones,  which  are  kept  con- 
stantly wet  by  a  spray  of  water.  It  serves  to  remove  the 

last  portions  of  tar.  etc. 
Products  of  the  Distillation  of  Coal. — These  may  be  di- 

vided, first,  into  gas,  ammonia-water,  tar,  and  coke.  The 
proportit)n  of  the.se  products  attained  varies  according  to 
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the  quality  of  the  ooal  used  and  the  temperature  o{  ilislilla 
tion.     A  fair  average  is  given  in  tlie  talil 

Coke   
Tar   
Liquid   
Gas  purified        15   -13 
Impurities  and  loss          4'5-  3-5 

below  ; 

Per  cent. 

04    -G") 

6-3-  7-5 

10   -la 

Totals     100-0  100-0 

The  composition  of  each  of  the  principal  products  is  ap- 
proximately given  in  the  following  table: 

1.    CoKK. 
Per  cent. 

1.  Carbon    9U-Uo 
2.  Iron  sulphide       3-10 
3.  Ash       3-15 

II.  Ammonia-water. 
1.  Acid  ammonium  carbonate   HNHtCOs 
2.  Ammonium  hydrosul)ihide     HNH<S 
3.  Ammonium  sulplioeyanide     XH4CKS 
4.  Ammonium  cyanide     NH4CN 
5.  Aanmonium  chloride    NH4CI 

III.  Tar. 

1.  Oils  lighter  than  water,  or  crude  naphtha,  containing  : 
a,  benzene ;  b,  toluene  ;  c,  xylene  ;  d,  oumene  ;  e,  pyridine  ; 
/,  carbolic  acid  ;  g,  cresylic  acid. 

2.  Oils  heavier  than  water,  otherwise  dead  oil  or  tar,  com- 
monly called  creosote  :  a,  carbolic  acid ;  h,  cresylic  acid  ;  c. 

other  tar  acids;  rf,  naphthalene ;  e,  quinoliue  series;  /,  phe- 
nanthrene :  g.  carbazol ;  7i ,  anthracene ;  »,  acridine  -.j,  pyrene : 
k,  ohrysene ;  I,  benzerythrene. 

IV.  Gas. 
Per  cent. 

Hydrogen    38   -48 
Carbonic  oxide       9   -14 
Methane  (marsh-gas)  CH4   43   -31 
Hydrocarbons,  CuHj„       7-5-  4-5 
Nitrogen       3   -  3 

The  constituents  of  coal-gas  may  be  divided  into  three 
classes : 

1.  Tlip.  Luminanfs. — These  when  burned  deposit  free  car- 
bon in  the  flame  and  cause  it  to  give  light.  All  the  hydro- 

carbons fall  in  this  class. 

2.  Diluents. — These  give  heat,  but  no  light.  They  are  hy- 
drogen and  carbonic  oxide. 

3.  Impurities. — These  are  mainly  nitrogen  and  carbon  di- 
oxide, which  diminish  the  luminous  effect  of  the  gas.  But 

besides  these  there  are  other  impurities  present  in  coal-gas 
in  small  quantities,  especially  ammoiua  and  compounds  con- 

taining sulphur. 

Purification. — The  impurities,  -which  are  not  separated 
from  the  crude  gas  either  in  the  condenser,  washer,  or  scrub- 

ber, are  all  more  or  less  objectionable.  All  the  sulphur 
compounds  produce  sulphurous  acid,  and  probably  some 
sulphuric  acid,  when  the  gas  is  burned,  which  vitiate  the  at- 

mosphere, and  may  even  cause  serious  damage  to  books  and 
silks  and  other  textile  fabrics.  Ammonia  is  objectionable, 
because  it  attacks  the  fittings,  corrodes  the  meters,  and  fixes 
the  stopcocks.  Nitrogen  diminishes  slightly  the  illuminating 
power  of  the  gas,  as  it  absorbs  a  portion  of  the  heat  of  com- 

bustion, without  contributing  either  heat  or  light.  It  may 
also  form  nitrous  or  nitric  acid,  and  thus  vitiate  the  atmos- 

phere. Oxygen  is  more  objectionable  than  nitrogen  ;  it  di- 
minishes the  illuminating  power  of  the  gas  very  materially. 

Carbonic  acid  also  occasions  a  considerable  loss  of  light ;  1 
per  cent,  of  this  gas  is  said  to  diminish  the  illuminating 
power  of  coal-gas  5  per  cent. 

The  principal  methods  of  purifying  gas  are: 
1.  The  Dry-lime  Process. — In  this  process  dry  or  slightly 

moist  hydrate  of  lime  is  placed  on  trays  in  iron  boxes, 

through  -n'hich  the  gas  is  made  to  pass.  This  process  is  very 
effective,  and  has  very  generally  superseded  the  wet-lime 
process.  It  removes  the  sulphur  compounds  and  the  car- 

bonic acid  equally  well.  When  the  foul  Ume  is  removed, 
however,  it  evolves  the  same  odor  which  caused  the  wet- 
lime  process  to  be  abandoned.  When  exposed  to  the  air  it 
rapidly  undergoes  oxidation,  becoming  heated  in  conse- 

quence. During  this  process  it  evolves  sulphide  of  ammo- 
nium, and  some  other  compounds  whose  exact  nature  is  not 

known,  but  whose  odor  is  extremely  offensive.  After  the 
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oxidation  of  the  foul  lime  is  com])letcd,  it  ceases  to  be  sjie- 
i-ially  olTensive,  the  pecidiar  stench  being  evolved  during 
the  first  hour  or  two  of  exposure. 

2.  T/ii'  /.liming  PrnresK. — In  1S49  Jlr.  Ijaming  introduced 
the  hydrated  ses<|uioxide  of  iron  as  a  substitute  for  lime  for 
purifying  gas,  preparing  it  of  a  suitable  quality  by  mixing 
cop|ieras  (sidphate  of  iron)  with  slaked  lime  and  sawdust, 
ami  exposing  the  mixture  to  the  air  to  oxidize  tlie  protoxide 
of  iron  to  the  sesquioxide.  The  resulting  mixture  contains 
hydrated  sesquioxide  of  iron,  suliiliate  of  lime,  and  sawdust. 
When  an  excess  of  iiydrate  of  lime  is  employcrl,  llie  result- 

ing mixture  contains  this  substance  also.  This  material  is 
very  effective  in  removing  the  sulphur  com])ounds  from  the 
gas.  Two  important  advantages  attend  the  use  of  this  mix- 

ture: first,  when  fouled  it  does  not  evolve  offensive  odors 
on  exposure  to  the  air ;  second,  by  exjiosure  to  air  the  ses- 

quioxide of  iron,  which  has  been  changed  to  sulphide  of 
iron  in  the  purifier,  is  regenerated,  the  sidphur  being  liber- 

ated and  sesquioxide  of  iron  again  formed. 
3.  I'/ie  Iriin-ore  Process. — A  few  months  after  Laming  in- 

troduced the  artificial  hydrated  ses(|uioxide  of  iron  in 

France,  J.  M.  H  ills  applied"  the  natural  liydrated  sesquioxide 
of  iron,  or  "  bog-iron  ore,"  in  Kngland.  This  material,  as 
well  as  the  Laming  mixture,  may  be  used  again  and  again, 
and  does  not  evolve  offensive  odors  when  exposed  to  the  air. 
As  the  bog-iron  ores  of  this  neighborhood  are  not  suflicient- 
Iv  pulverulent  to  act  promptly  on  the  gas,  Messrs.  St.  John 
and  Cartwriglit  add  to  the  ore  a  quantity  of  iron  borings 
or  turnings,  which  they  then  convert  into  an  artificial  hy- 

drated sesquioxide  of  iron  by  moistening  the  whole  with  am- 
moniacal  liquor  and  exposing  it  to  the  air.  The  resulting 
mixture  of  natural  and  artificial  oxide  receives  an  addition 
of  coarsely  pulverized  charcoal.  This  mixture  is  always 
sprinkled  with  ammoniacal  water  before  it  is  placed  in  the 

purifier. 
E.rtent  fo  which  the  Different  Methods  of  Purification  are 

Employed. — The  dry-lime  process,  though  still  in  general 
use  in  the  U.  S.,  has  been  almost  universally  abandoned  in 

Europe,  first,  because  the  foul  lime  was  an  intolerable  nuis- 
ance ;  second,  because  the  process  is  too  expensive,  as  the 

lime  can  be  used  but  once,  and  when  exhausted  has  but  a 

trifling  value  as  a  fertilizer.  The  iron-ore  method  is  now 
most  generally  used  in  Europe,  and  has  obtained  a  foothold 
in  the  U.  S. 

Composition  of  the  Purified  Gas. — The  following  table 
shows  the  percentage  composition  of  the  purified  coal-gas 
as  it  is  delivered  to  consumers : 

ELEME.NTS. 
Heidelberg. 

Bonn. ChamnitE. 
London 

common. 

London 

cannel. 

H.ydrogen   
Marsli-eas   
Carljoiiic  oxide   
defiant  gas  and  other 
liydrocarbons   

4400 3S-40 

6-73 

7-27 
4-23 

not  det. 

0-37 

not  det. 

39 -KO 43-13 4  66 

4-75 

4  65 not  det. 

302 not  det. 

51-29 

36-45 
4  45 

4-91 

1-41 

0  41 

108 not  det. 

46-00 
39-50 

7-50 
3-80 

0-50 

not  det. 

0  70 

2-00 

27-70 50  00 

6-80 

18-00 

0-40 

Oxj-gen   
not  det. 

010 

Aqueous  vapor   

2-00 

The  station-meter  is  the  apparatus  through  which  the 

purified  gas  next  passes  on  its  way  to  the  holder.  This  is 
constructTed  on  the  same  principle  as  the  wet  meter,  de- 

scribed furtlier  on  ;  it  measures  the  gas  produced  and  regis- 
ters the  quantity  in  cubic  feet. 

The  holder  or  gasometer  is  the  vessel  in  which  the  gas  is 

stored.  It  consists  of  an  enormous  bell,  or  a  cylinder  -n'ith 
a  conical  top,  constructed  of  iron  plates,  and  floating  in  a 
cistern  of  water.  The  bell  is  supported  by  chains  led  over 
pullevs  fastened  to  iron  columns,  and  provided  with  weights 
to  counterbalance  the  greater  part  of  the  weight  of  the 
holder,  which  is  not  allowed  to  exert  a  pressure  on  the  gas 

more  than  equivalent  to  a  column  of  water  6  inches  high, 
this  pressure  being  sufficient  to  force  the  gas  through  the 
mains  to  the  consumers.  In  order  to  economize  depth  in 
the  cisterns  the  holders  are  often  telescopic. 

The  governor  or  pressure-regulator  is  an  automatic  valve 

through  which  the  gas  passes  from  the  holder  to  the  con- sumers. It  seri'es  to  regulate  the  pressure  of  the  gas  in  the 
mains. 

The  mains  distribute  the  gas  throughout  the  city,  being 
laid  about  3  feet  under  ground.  They  are  generally  made 
of  cast  iron,  and  are  from  24  inches  dowMi  to  3  inches  in 

diameter.  They  are  cast  in  convenient  lengths,  one  end  be- 
ing enlarged  into  a  socket,  which  receives  the  small  end  of 
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the  next  length.  'I'lie  joint  is  iniule  tight  with  hempen  roiie 
and  lead.  A  certain  pei'eenlage  of  leakage  i.s  unavoidable, 
but  this  can  bo  redneed  to  a  niininium  liy  th(^  exercise  of  a 
little  care.  Inunersing  the  pi|]e.i  in  hot  coal-tar  is  a  very 
effective  preveiiti\'e  of  leakage.  Leakage  is  said  to  often 
amount  to  16  per  cent,  of  all  the  gas  produced,  or  even 
more;  by  the  above-mentioned  precaution  it  may  be  re- 

duced to  2  per  cent. 
Service-pipes  of  wrought  iron  convey  the  gas  from  the 

mains  to  the  liuililings  of  the  (u)nsuraers.  Tliey  should  be 
protected  when  crossing  sunken  areas,  as  otlierwise  tliey  are 
liable  in  cold  weather  to  be  entirely  closed  by  tlio  hoar-frost 
formed  in  thera  by  the  freezing  of  tlie  aqueous  vapor  always 
present  in  gas. 

'The  house-meter  receives  the  gas  when  it  enters  the  preui- 
ises  of  the  consumer,  measures  the  quantity  whicli  pas.ses 
through  it,  and  records  it  in  cubic  feet  on  a  series  of  dials. 

Fig.  1. — Vertical  section  of  tlie  early  wet  meter.  The  =jas  enters  the 
chambers  k  at  the  center  through  the  lube  a,  and  passes  out 
through  the  slits  e  on  the  periphery  of  the  drum,  escaping  at  the 
outlet  (/. 

Samuel  Clegg  in  181.5  eon.structed  the  fir.st  meter,  consist- 
ing of  two  gas-holders  working  alternately,  which  was  a 

failure.  In  1816  he  invented  a  rotating  meter,  applying  the 
principle  on  which  all  wet   meters  are   now  constructed. 

Fig.  2. — Section  of  tli..-  muij' rn  \vrt  nift-.-r.  shi'wn  also  in  Figs.  .3  and 
4.  The  gas  enters  by  tlie  inlet-pipe  /  to  the  space  A',  passes through  the  valve  i  to  the  space  E.  through  the  tube  n  to  the 
space  B  of  the  drum,  through  the  inlet  slits  to  the  measuring 
chambers,  thence  through  the  outlet  slits  to  the  space  above  the 
water-line  W,  and  through  the  outlet  pipe  q  to  the  burners.  The 
tube  n  serves  also  as  an  overrtow,  and  carries  the  excess  of  water 
to  the  waste-water  cistern  vt  (Fig.  'A\.  W  is  the  water-level,  regu- lated by  the  overflow  tube  n.  If  the  level  falls,  the  float  h  drops 
and  closes  the  valve  i,  preventing  the  passage  of  gas  through  the meter. 

This  meter  was  still  very  imperfect.     In  1819  .John  Malam 
invented  the  four-chamljcred  drum  meter,  wdiich  was  iui- 

proveil  by  Crosley,  Wriglit,  and  others,  and  is  now  in  use. 
Slalam  also  invented  a  dry  meter  in  1820.  consisting  of  six 
bellows  radiating  from  a  shaft.  In  I8;i;i  IJoganliis,  an 
American  (Mojardin,  a  Fiencliman,  soiiu'  say),  invented  a 
dry  meter,  wliich  consisted  of  a  vessel  divided  by  a  flexible 
diaphragm,  which  was  the  parent  of  all  substtquent  dry 
meters.  Defries  invented  the  three-chamber  dry  meter  now 
in  use,  and  Croll  and  Richards  invented  the  two-chamber 
or  dotiblc-bellows  meter  now  very  gcnci'ally  used.  Two 
kinds  of  meters  are  now  em- 

ployc'il  :  (1)  tlie  "  wet  meter," which  must  be  jiartially  filled 
with  water  to  be  effective;  (2) 

the  "dry  meter,"  which  retjuires 
no  liquid.  The  wet  meter  con- 

sists of  a  holh.iw  metal  case  con- 
taining the  measuring  drum,  and 

a  box  front  containing  the  regu- 
lating valves  and  the  gearing 

whicli  connects  the  measuring 
dnnu  with  the  index  dials.  Tlie 

measuring  drum  is  divided  into 
four  compartments  or  chamlicrs 
by  oblique  partitions.  This  drum 
revolves  upon  a  horizontal  axis. 
It  is  immersed  about  thri-e-fifths 
in  water,  receives  the  gas  through 
inlet  slits  on  one  side  and  dis- 

charges it  through  outlet  slits  on 
the  opposite  side.  The  compart- 

ments are  occupied  successively 
by  gas  and  water.  The  position 
of  the  slits  of  each  compartment 
is  such  that  one  or  the  other  is 

always  below  the  water-line ;  thus 
the  gas  can  never  enler  the  cham- 

ber and  escape  from  it  at  the 
same  time.  The  surface  of  the 
water  forms  the  bottom  of  the  measuring  chamber,  and  the 
water-level  determines  the  capacity  of  the  gas-space  in  each 
chamber.  As  the  drum  revolves,  the  inlet  slit  emerges 
above  the  water-line,  when  gas  enters,  imparting   an  ini- 

FiG.  3.— Section  of  the  mod- 
ern wet  meter,  shown  also 

in  1-  igs.  -i  and  4,  described 
under  Fig.  2. 

Fio.  4.— Front  section  "f  tli.-  iriMl.-ni  w.t  meter,  shown  also  in  Figs. 
2and  3.  a  is  the  ̂ i  ivu  ..n  ih.  a-vi>  .^f  ilie  drum  which  turns  the 
toothed  wheel  a.  the  axis  of  which  passes  through  the  lube  e  to 
the  system  of  wheels  in  the  space  F  which  move  the  hands  on 
the  index-dials  shown  in  Fig  7. 

petus  to  the  drum,  which  continues  to  revolve,  the  space  in 
the  chamber  above  the  water-line  receiving  gas  till  the 
chamber  is  full.  Although  there  are  four  chambers  in  the 
drum,  the  oblujuity  of  the  dividing  partitions  makes  nearly 
a  half  revolution  necessary  to  bring  the  outlet  slit  above  the 
water-line;  this  occurs  an  instant  after  the  inlet  slit  on  the 
opposite  side  has  passed  below  the  water-line.  As  the 
chamber  now  passes  below  the  water-level,  the  gas  escapes, 
and  the  chamber  is  finally  filled  with  water,  the  drum  oper- 

ating on  the  principle  of  a  turnstile.     It  is  the  pressure  of 



(iAS-lJGHTINO 
691 

the  pas  acting  on  the  oonipartnients  of  tlio  (Irani  in  succes- 
sion that  causes  it  to  revolve.  Unless  there  is  a  free  escape 

for  the  pis  from  the  meter  through  the  burners,  t  he  rotal  icm 
of  the  measuring  drum  ceases,  as  the  pressure  on  liie  (nil let 
side  of  the  drum  becouies  equal  to  thiit  on  the  inlet  side, 

and  there  is  no  pressure  against  the  eompartmcTits.  'I'lie  revo- 
lutions of  the  drum  are  registered  by  tiie  action  of  an  end- 

less screw  on  its  axis,  which  moves  a  train  of  toothed  wheels 
bearing  hands  on  dials,  which  indicate  cubic  feet.  As  the 
position  of  the  water-line  regulates  the  capacity  of  the  meas- 

uring chambers,  it  is  carefully  protected  by  very  simpk-  de- 
vices. To  prevent  its  falling  by  evaporation  of  water  into 

the  gas,  and  tlnis  causing  the  meter  to  pass  more  gas  than 
it  registers,  a  float-valve  is  provided  (li  i.  Pigs.  2  and  4), 

which  shuts  off  the  gas  as  soon  as  it  registers  2  or  .'i  |)er 
cent,  against  the  company.  To  prevent  its  rising  by  the  re- 

turn of  condensed  water  from  the  house-pipes  into  the 
meter,  and  thus  registering  against  tlie  consumer,  the  tube 
(n,  Figs.  2  and  4)  which  admits  gas  to  the  drum  is  set  in 
such  a  position  tliat  it  serves  as  an  overflow,  conveying  su- 

perfluous water  to  a  waste-water  cistern  below.  When  this 
cistern  is  filled,  tlie  water  rises  and  prevents  the  flow  of  the 
gas  to  the  drum.  Thus  if  the  meter  tentif:  to  become  inac- 

curate, it  refuses  to  deliver  gas,  and  demands  either  a  fur- 
ther supply  of  water  or  to  be  relieved  of  an  excess,  either  of 

which  forms  of  relief  can  be  readily  applied  by  any  intelli- 
gent person  who  understands  the  construction  of  the  meter. 

Meters  are  lialjle  to  freeze ;  the  drum  then  becomes  flxcd 
and  t lie  flow  of  gas  is  prevented.  A  frozen  meter  nuiy  be 
readily  tliawed  cmt  by  covering  it  with  a  cloth  and  pouring 
boiling  water  over  it.  In  exposed  positions  the  meter 
should  always  be  protected  by  some  non-conducting  ma- 

terial, such  as  woolen  cloths,  felt,  straw,  tan-bark,  sawdust, 
or  sand,  or  the  water  in  the  meter  may  be  replaced  by  glyc- 

erin or  a  solution  of  chloride  of  calcium  in  water,  contain- 
ing 4  lb.  in  each  gallon.  These  liquids  neither  freeze  nor 

evapoi'ate. 
When  the  gas  goes  out  in  a  house  supplied  through  a  wet 

meter  it  may  be  due  to  (1)  a  deficiency  of  water,  (3)  excess 

of  wafer,  (3)  freezing  of  the  meter,  (4)'  freezing  of  the  serv- 
ice-pipe, and  (5)  condensation  of  water  in  the  house-pipes.. 

The  best  and  safest  plan  is  to  send  for  a  gas-fitter  or  to  the 
office  of  the  company  ;  but  as  the  dilliculty  is  most  likely  to 
occur  during  the  evening,  when  helji  can  rarely  be  obtained, 
it  is  well  to  know  how  to  meet  the  emergency.  (1)  The 
cocks  of  all  the  burners  which  are  open  save  one  should  be 
closed  ;  (2)  if  the  meter  is  approached  with  a  candle,  the 
latter  must  be  held  at  a  distance  to  avoid  explosion  ;  (8)  the 
gas  should  be  turned  off  at  the  main  cock  between  the 

street  service-pipe  and  the  meter ;  (4)  the  plug  u  (Pigs.  3 
and  iJ)  of  the  waste-water  system  should  be  unscrewed  to 
let  out  any  excess  of  water  present;  (5)  the  supply-plug  v 
(Pig.  4)  and  the  overflow  plug  (not  shown  in  the  figures, 
the  tube  n  serving  as  an  overflow  in  this  meter),  should  be 
unscrewed,  and  a  small  quantity  of  water  should  be  poured 
in  gently  till  it  issues  from  the  overflow  or  at  u.  When  it 
ceases  to  flow,  all  the  plugs  must  be  replaced  carefully  and 
the  gas  turned  on,  when  the  meter  will  be  in  working 
order.  (6)  If  the  meter  is  frozen,  boiling  water  must  be 
poured  over  it,  and  a  little  hot  water  run  through  the  orifice 
i'  and  allowed  to  eseai)e  at  «,  or  at  the  overflow.  (7)  A 
frozen  service-pipe  generally  necessitates  an  excavation  and 
the  a])plieation  of  heat  outside  the  house.  (8)  Condensation 
in  the  pipes  is  first  indicated  by  a  flickering  or  jumping  of 
the  lights,  due  to  the  jiartial  obstruction  of  the  gas  by  the 
accumulation  of  water  in  the  depressions  in  the  line  of  pipe, 
which  breaks  it  into  bubbles.  Removing  a  burner  and 
l)lowing  violently  into  the  pipe  will  sometimes  force  the 
water  beyond  the  hollow.  The  aid  of  the  gas-fitter  will 
generally  be  necessary  to  remedy  this  ditficulty.  by  ])laciiig 
the  meter  in  a  cool  situation  or  inclining  the  pipes  so  that 
condensed  water  will  all  trickle  back  to  tiie  meter. 

Tlie  dry  meter  consists  of  two  or  three  chambers,  each 
divided  by  a  flexible  partition  or  diaphragm,  by  the  motion 
of  which  the  capacity  on  one  side  is  diminished,  while  that 
on  the  other  is  increased.  By  means  of  slide-valves  like 
those  of  a  steam-engine,  worked  by  the  movement  of  the 
diaphragms,  the  gas  to  be  measured  passes  alternately  in  and 
out  of  each  space.  The  movements  of  the  partitions  are 
recorded  by  clockwork  on  dials  which  indicate  cubic  feet. 
The  diaphragms  in  all  the  chamliers  are  so  connected  that 
they  move  in  concert.  The  two-diaphragm  meter  of  Croll 

and  Richards  (Pigs.  5  and  6)  is  most  used."  Defries's  three- 
diaphragm  meter  is  also  extensively  employed.     If  a  drv 

meter  has  been  standing  f(,r  some  time,  it  sometimes  fails 
to  move,  Irom  the  adhesion  of  the  surfaces  of  the  slide- 

FiG.  5.— Side  view  of  tlie  iiieasurinfr  cliamtiers  of  a  (iry  meter.  The case  is  divided  by  ttie  imititiou  P  into  two  independent  compart- 
inents  ;  in  each  of  tlie.se  is  a  fle.xible  eliaiiiber,  formed  liy  the 
rings  rr,  the  dislis  dd,  and  the  leather  belts  II.  Each  disk  is 
supported  and  kept  in  the  same  plane  in  its  motion  by  means  of the  horizontal  arm  s  (Fig.  6),  and  the  guides  qg.  The  rods  h  h 
bearing  the  arms  ss,  pass  through  a  stuffing-box  into  the  upper chandler  C,  and  bear  horizontal  jointed  levers,  giving  motion  to 
the  slide-valves  which  regulate  the  flow  of  gas  into  the  various coinijartments.  and  also  working  the  system  of  toothed  wheels 
which  record  the  quantity  of  gas  passing  through  the  meter  on the  mdex-dials. 

valves.  It  can  often  be  started  by  turning  ofl'  the  gas  at the  meter,  opening  all  the  burners  in  the  house,  and  then 
turning  the  gas  on  at  the  meter  again  suddenly  and  fully. 
This  treatment  is  specially  effective  just  at  dark,  when  the 
pressure  in  the  mains  isgi-ealest.  If  the  lights  be  unsteady 
with  a  dry  meter,  it  is  due  to  a  stiffness  of  the  working 
parts,  and  the  meter  should  lie  repaired. 

Comparatire  Admntages  of  Wet  and  Dry  Meters.— Wet 
meters  being  simpler  in  coiistruction,  composed  entirely 
of  metal,  and  having  no  valves  except  the  float,  are  most 

Fig.  6.— Front  view  of  the  dry  meter.  A  is  the  inlet.  B  the  outlet. 
The  gas  enters  at  A.  passes  to  the  valve-box  \',  enters  the  space 
2  (  Fig.  5),  and  the  left-hand  chamber  /  r,  while  its  pressure  forces 
the  gas  out  of  the  space  3  and  the  right-hand  chamber  rl. 
When  the  left-hand  clianiber  is  full  and  its  companion  empty, 
the  slide-valves  reverse  the  tlnw  of  gas.  and  the  empty  chamber 
and  the  space  3  receive,  while  the  full  chamber  and  the  space  2 deliver  gas. 

durable  and  less  liable  to  get  out  of  order.  They  are,  how- 
ever, liable  to  stop  from  freezing,  from  too  much  or  too  lit- 

tle water,  and  from  sending  moisture  into  the  pipes.  They 
also  register  vapor  of  water  as  gas,  though  the  quantity  is 

too  small  to  be  of  any  consequence.     The  dry  meter  is  "not 
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liable  to  any  of  these  objections,  but,  being  more  eompli- 
cated  and  more  delicate,  it  is  more  liable  to  wear  and  to 
get  out  of  order. 

The  index  of  the  meter  is  very  simple.     It  consists  of  a 
number  of  dials  like  that  of  a  watch,  except  that  while  the 

y 

Fio.  7.— The  index  of  a  dry  meter. 

hour  and  minute  hands  of  a  watch  traverse  the  same  dial, 
the  different  hands  of  the  meter  have  each  a  separate  dial. 
Fig.  7  is  a  dry-meter  dial.  The  dial  at  the  top,  which  in- 

dicates units  of  feet,  is  only  used  in  testing  the  meter.  The 
other  dials  show  89,300  feet  to  have  passed  through  the 
meter:  if  a  month  hence  the  hands  indicate  93,400,  then 
4.100  feet  will  have  passed  the  meter  during  the  month. 

Tlie  acciirarij  of  the  meters  is  very  often  questioned  by 
consumers.  The  clock-like  appearance  of  the  dials  leads 
them  to  infer  that  the  meters  may  mu  fast  or  slow.  But 
the  case  is  not  parallel ;  the  meter  is  an  engine  in  which 

the  gas  is  the  motive-power,  and  unless 
the  gas  passes  through  the  meter,  it 
can  not  move.  On  its  dials  are  faith- 

fully recorded  the  number  of  its  revo- 
lutions  in  cubic  feet.  All  waste  and 
leakage  are  recorded  as  weU  as  the  use- 

ful consumption.  Some  think  that  the 
increased  pressure  makes  the  meter 
spin  round  faster  and  record  against 
the  consumer;  but  if  he  regulate  the 

burners  so  as  to  prevent  "  blowing,"  he at  once  neutralizes  the  effect  of  the  in- 

2-foot  fish-tail.'iava  creased  pressure.  From  the  nature  of 
'■''^-  things,  the  injury  which  the  meter  suf- 

fers in  use  must  generally  be  against 
the  company.  If  a  valve  leaks  or  a  rust  hole  occurs  in  the 
measuring  drum,  or  a  crack  in  the  leather,  gas  gets  through 
without  being  recorded.  Sometimes  the  valves  of  a  di-y 
meter  become  fixed  in  such  a  position  as  to  let  the  gas 
through  without  moving.  The  meters  are  all  tested  bv 
inspectors  by  passing  a  certain  number  of  cubic  feet  through 
each,  and  noting  whether  it  is  properly  recorded  on  the dials. 

Gas-burners  now  in  use  are  of  three  kinds :  (1)  the  hat- 
wmg,  a  burner  with  a  slit  (Figs.  8,  10,  13);  (2)  the  fish-tail. 

FiQ.  8. Fia.  9. 

Fig.  8. 4-foot  bat-wing, 
lava    tjp.      Fig.  9, 

Fio.  10.  Fio.  II  Fir.  ij 

I'"'g_,10- '[■■foot  lmt>wing,  lava  tip,  nioimted  in  pillar. Fig  1^ 
Fig.  11,  6  foot 

lish-tail.  lava  tip.  mounted  in  pillar.    Fig.  13,  brass  piiiar  for  lava 
tips.    Fig.  13,  7-foot  bat-wing,  lava  ' ' 

I  tip. 

with  two  oblirjue  holes  in  the  end  facing  each  other  (Figs. i),  II,  14,  17.  18);  (3)  the  an/and,  n  circular  burner  with  a 
ring  of  thirty-five  to  fifty  smaU  holes,  a  glass  chimney  and 

u t        I 
I  I 

i         I 

3  FEET    PER    HOUR. 

2  FEET 
PER  HOUR. 

I  FOOT 

PER  HOUR. 

^o.  14  —Form  and  sizes  of  flames  from  a  5-foot  flsh-taU,  lava-tip burner. 

an  interior  supply  of  air  (Pigs.  15, 16).  Burners  are  made  of 
iron,  brass,  or  soajistone  ("lava");  the  last  is  preferable, as  the  holes  are  not  liable  to 
be  stopped  by  rust.  The 

•amount  of  ligh"t  produced  by 
a  given  gas  varies  enormous- 

ly with  the  conditions  under 
which  it  is  burned.  The  max- 

imum amount  of  light  is  ob- 
tained by  burning  it  on  the 

verge  of  smoking,  while  in 
the  Bunsen  burner,  used  for 
heating  purposes  in  chemical 
laboratories,  the  flame  is  blue 
and  non-luminous.  The  loss 
of  light  is  due  to  a  too  rapid 
mixing  or  contact  of  the  gas 
with  the  air.  This  is  con- 

trolled by  the  size  and  shape 
of  the  holes  in  the  burner,  the 
height  of  the  chimney,  and 
the  distribution  of  the  air  (in 
the  argand),  and  in  all  cases 
by  the  pressure.  The  holes 
and  slits  for  rich  gas  should 
be  small,  as  such  gas  requires 
more  air  than  poor  gas.  Un- 

der the  same  pressure  a  burn- 

FiG.  15.— Sugg's  London  burner,    Fio.  16.— Glcason's   noiseless  ar- '*va.  gand  burner,  of  brass,  with  valve. 
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er  wliich  consumes  4  feet  of  giis  per  hour  gives  more  light 
than  two  burners  eonsuining  each  2  fc^et.  There  is  no  econ- 

omy of  light  in  snmll  burners.  Tli<^  jjrcssure  of  the  gas  is  a 
most  important  consideration.  Argands  give  most  light 

under  a  pressure  of  -^g  inch,  bat-wings  and  fish-tails  under  a 
pressure  of  fy  to  1%  inch.  As  gas  is  supplied  to  consumers 
under  pressures  varying  from  3  or  4  inches  down  to  iV.  it  is 
very  desirable  to  check  the  flow  of  gas  when  it  is  excessive. 
This  can  be  done  liy  the  use  of  regulators,  liy  turning  tlie  gas 

oil'  at  the  meter,  by  jiartly  closing  the  cocks  on  the  fixtures, 
or  by  introducing  a  checlc  into  the  burner.  Check-burners 
should  always  be  used  ;  they  are  constructed  in  various  ways 
— always  by  placing  some  obstruction  in  the  way  of  the  gas 
to  retard  its  escape.  A  very  simjile  plan  is  to  screw  a  5  or  6 
foot  burner  over  a  3  or  4  foot  burner.  With  regard  to  a 
choice  of  form,  the  argand  is  best  for  ordinary  gas;  it  gives 

Fi(i.  17.  Flu.  18.  Fio.  I'J.  Fio.  30. 
Fig.  17,  check  burner,  a  6-foot  burner  screwed  upon  a  3-toot  burner. 

Fig.  18.  5- foot  brass  fish-tail  burner.  Fig.  19,  3-toot  base  for  a 
check  burner.    Fig.  20,  another  base  for  a  check  burner. 

a  very  steady  flame  and  consumes  the  gas  to  the  best  advan- 
tage. The  best  form  of  argand  made  in  the  U.  8.  is  shown 

in  Fig.  16.  It  is  provided  with  a  cut-off  or  cheek  of  very 
simple  construction.  The  l)est  burner  yet  constructed  is 

Sugg's  London  burner,  shown  in  Fig.  1.5  without  its  cliirn- 
ney.  Bal-toing  burners  can  not  be  used  in  globes  or  shades, 
as  the  flame  is  so  broad  as  to  crack  tlie  glass ;  fish-tails  must 
then  be  employed.  Five  or  six  foot  lava-tipped  check  bat- 
wings  are  the  most  economical  burners  for  general  use. 

The  Jnss  of  light,  by  the  use  of  shades,  chimneys,  etc.,  is 
very  considerable,  largely  due  to  the  conversion  of  light  into 
heat.  The  following  numbers,  selected  from  the  results  of 
William  King,  of  Liverpool,  and  Prof.  F.  H.  Storer,  of  Bos- 

ton, are  a  sufficient  illustration  : 

DESCRIPTION   OF  GLASS. 
Thickness 

of  glass. 
Log!  of  light. 

Clear  glass  (King)   

i  inch 

tV     " 

10-57 
20 '48 Ground  glass   "       
58 -S) 
55 '85 Ground  opal     "               .   . 

Thick  English  plate  (Storer)   

6-15 
8-61 

1308 
9' 31 Crystal  plate                    "          

English  crown                 "        .   .     
Double  English  window  (Storer)   

Single  German  (Belgian)      "          4''^ 
Double  German  ( Belgian)  ground  (Storer) . . . 
Single  German  (Belgian)  ground         " 

62 ',34 
65-75 

Orange-colored  window-glass  (Storer)   
Purple        "                      "                '*          
Ruby          -                      "                "          
Green         "                      "■                "          
A  porcelain  transparency              "          

34-48 
85-11 
89-62 
81  97 
97-68 

Pressure. — ^A  certain  amount  of  pressure  is  required  to 
force  the  gas  through  the  street-mains,  house-meters,  pipes, 
and  burners.  The  pressure  is  measured  by  the  height  of  a 
column  of  water  supported  by  the  gas  in  a  U-shaped  tube, 
one  end  of  which  is  open  to  tlie  air.  while  the  other  is  con- 

nected with  the  gas-supply.  It  is  exerted  by  the  weiglit  of 
the  great  gas-holders  at  the  works.  Were  the  consumption 
of  gas  uniform  during  the  entire  twenty-four  hours,  the 
holder  could  be  properly  balanced  once  for  all,  and  a  uni- 
fin-in  pressure  would  be  exerted  at  all  times ;  but  wlien  no 
gas  is  burned,  no  pressure  is  reiiuired,  and  when  little  gas  is 

burned.  4  or  .5  inches  would  be  exce.ssive.  Consequently  the 

pressure  must  be  graduated  according  to  tlio  liouriy' con- sumption. I<\ir  this  purpose  tlie  governur  is  employed  at  tlie 
works  to  regulate  the  flow,  and  consequently  the  pressure, 
of  the  gas  from  Ihc  holder  to  the  street-mains. 

Uegulaturs  are  constructed  on  the  same  principle  as  the 
governor  at  the  works,  'i'hey  contain  automatic  valves 
which  partially  close  when  the  pressure  increa,si!s,  and  open 
when  it  diminishes.  They  may  be  applied  to  the  entire  sup- 

ply of  gas  at  the  meter  or  to  each  Ijurner. 
The  illuminating  power  of  gas  is  dependent  upon  .several 

conditions  (see  Flame):  (l)'L'iberation  of  solid  particles  of carbon  from  the  olefiant  gas  and  rich  hydrocarbon  vapors 
by  the  heat  of  the  flame,  or  the  oxidation  of  the  hydrogen 
at  points  in  the  flame  when  the  supply  of  oxygen  is  not  suffi- 

cient for  both  liydrogen  and  carbon  ;  (3)  to  the  temperature  of 
the  flame,  which  renders  the  carbon  particles  luminous  ;  (:i) 
to  the  density  of  the  materials  burned  ;  (4)  to  the  density  of 
the  products.  These  conditions  depend  upon  the  chemical 
composition  of  the  gas  and  the  manner  of  its  combustion. 
Gases  rich  in  olefiant  gas  and  heavy  hydrocarbons  furnish 
the  most  luminous  flames.  The  character  of  the  l)urner,  the 
dimensions  of  the  chimney  with  argands.  and  the  pressure 
determine  the  manner  of  combustion  by  regulating  the  sup- 

ply anil  admixture  of  air.  A  low  pressure  with  a  burner 
which  secures  a  supply  of  air  just  sufficient  to  prevent  smok- 
ing--i.  e.  the  escape  of  unconsumed  carbon — secures  the 
maximum  amount  of  light.  The  pressure  and  quality  of  the 
gas  being  fixed,  it  was  formerly  supposed  that  the  light 
produced  was  directly  as  the  rate  of  combustion,  and  that 
consequently  two  like  burners  consuming  each  3  feet  of  gas 
per  hour  would  give  the  same  amount  of  light  as  one  similar 
burner  consuming  6  feet.  Recent  investigations  make  it  ex- 

tremely probable  that  the  amount  of  liglit  increases  as  the 

square  of  the  consumption.  {Fariner's  Theorem.)  Conse- quently the  light  from  the  two  burners  would  be  3  x  3  -f.  3  x 
3  =  18,  while  that  from  the  one  6-foot  burner  would  be  6  x  6 
=  36.  Thus  the  large  burner  gives  twice  as  much  light  for 
the  same  consumption  as  the  two  small  burners:  hence  the 
economy  of  a  few  large  burners  over  many  small  ones. 

Carbureting  or  Carbonizing  Oas. — It  having  been  estab- 
lished that  the  illuminating  power  of  gas  depends  upon  the 

presence  of  heavy  hydrocarbon  vapors,  numerous  means 
have  been  contrived  and  patented  for  adding  such  vapors  to 
the  gas.  The  materials  available  are  the  naphtha  of  coal- 
tar  and  the  naphtha  of  petroleum  or  coal-oil.  Coal-tar 
naphtha  is  by  far  the  most  effective,  though  most  expensive. 
It  consists  of  benzene,  Colle,  and  its  homologues,  which  are 
very  dense  and  very  rich  in  carbon.  Petroleum  and  coal-oil 
naphtha  consists  of  hydrocarbons  of  the  mar.sh-gas  series 

(see  Petroleum),  such' as  pentane,  CsH^;  hexane,  CeHw; heptane,  C,n,e,  etc.,  in  wliich  the  ratio  of  carbon  to  that  of 
hydrogen  is  less  than  half  what  it  is  in  benzene,  etc. 

Testing  Gas. — In  order  to  determine  the  value  of  gas  for 
illuminating  purposes,  several  modes  of  testing  have  been 
suggested  :  (1)  Photometrical  tests,  by  -which  the  amount  of 
light  actually  jiroduced  by  a  given  quantity  of  gas  is  deter- 

mined (.see  Photometer);" (3)  specific-gravity  test:  (3)  tests for  special  objectionable  impurities,  particularly  sul]ihur 
compounds  and  ammonia:  (4)  special  tests  intended  to  de- 

termine the  comparative  illuminating  power  of  the  gas:  a, 
percentage  of  rich  hydrocarbons  condensed  by  chlorine, 
bromine,  or  fuming  sulpliuric  acid;  b,  Henrys  explosion 

test,  show-ing  the  quantity  of  oxygen  necessary  to  burn  the 
gas  and  the  quantity  of  carbonic  acid  produced ;  c,  Fyfe's 
durability  test,  by  which  he  determines  the  time  required  to 
burn  a  given  volume  of  the  gas  through  a  jet  3^  inch  in 

dianieter  with  a  flame  4  inches  high ;  d,  Erdmann's  test. 
Which  determines  the  amount  of  air  necessary  to  deprive  the 
flame  of  the  burning  gas  of  a  given  size  of  all  illuminating 
power;  (.5)  gas  analysis,  by  which  the  different  constituents 
are  accurately  determined.  The  practical  examination  of 
gas  is  generally  limited  to  the  photometric  test,  the  specific- 
gravity  test,  and  the  determination  of  ammonia  and  sulphur. 

Impurities. — Ammonia  is  detected  by  moistened  turmeric 
paper;  2  grains  in  100  cubic  feet  quickly  redden  it.  It  is 
determined  by  passing  a  measured  quantity  of  gas  through 
a  glass  tube  filled  with  gla.ss  beads,  moistened  with  a  known 
quantity  of  a  standard  solution  of  oxalic  acid.  (See  Am. 
Chemist,  ii.,  p.  247.)  Sulphur  in  the  form  of  sulphuretted 
hydrogen  is  rarely  found  in  purified  gas,  as  it  is  all  removed 
by  the  purifiers ;  but  suljihur  in  other  forms,  bisulphide  of 
carbon  and  sulphur  compounds  of  unknown  composition,  is 
always  present.     Lime  purification  reduces  the  sulphur  in 
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these  forms  to  7  or  8  grains  per  100  cubic  feel.  Tron  puri- 
fication is  not  sii  cITcctivc.  as  il  leaves  fj-oin  12  to  40  pniins 

of  sulphur  per  100  cul/ic  feel.  'I'lie  total  sulphur  is  deter- 
niineil  liy  l)uruiiijj  a  certuiu  ((uaulity  of  the  fjas  tlirough  a 
jjcslie  liurner,  ami  collecting  the  sultihurous  and  sulphuric 
acids  pro<liiced  by  aninionui,  oxidizing  all  to  sulphuric  acid 
by  broniiiu!,  atid  weighing  as  sulphate  of  baryta.  (See  Am. 
(ihnmist,  ii.,  247.)  Special  te.aU  by  cldoriue,  etc.,  are  fully 
described  in  the  works  on  gas  mentioned  at  tlie  close  of  this 
article. 

The  miate  priiductti  of  the  manufacture  of  coal-gas  consist 
of  (1)  coke,  (2)  amnioniacal  licjuor,  (3)  tar.  (4)  the  s|)ent  lime 
or  oxide  of  iron  used  in  jjurification.  (See  lecture  by  Dr. 

Letheby  on  the  waste  produc-ts  of  coal-gas.  C'hem.  News,  xvi., 
HI.  44,  !5.i,  08.  1)1,  !).5.  106.)  (Joke,  the  fixed  residuum  which 
remains  in  the  retorts,  and  which  amounts  in  (piantity  to 

about  6G'66  per  cent,  of  th<'  coal,  is  a  very  valualiie  fuel  and 

finds  a  ri'aily  sale.  (See  CoKK.)  The  iiiiiiiiiiiiidenl  liquor  '\^ the  source  of  nearly  all  the  ammonia  salts  of  commerce.  By 
far  the  larger  part  of  the  nitrogen  of  the  coal,  which  varies 
from  less  than  1  per  cent,  to  nearly  2  per  cent.,  is  not  con- 

verted into  annnonia;  it  forms  cyanides,  snl]ihoeyanides, 
bases,  etc.  The  ammoniacal  liipior  contains  the  ammonia 
in  the  form  of  liydrosulphidc,  acid  carbonate,  cyaiiiile,  sul- 
|)hocyanide,  chloride,  and  lienzoate.  By  mixing  it  willi  lime 
and  blowing  s1<'am  through  it  the  arumonia  is  expelled,  and 
conducted  to  vats  containing  sulphuric  acid,  where  it  is  ab- 

sorbed and  combined  as  sul])hate,  which  is  obtained  in  crys- 
tals on  evaporation.  This  salt  is  used  as  a  fertilizer,  in  the 

manufacture  of  alum,  and  for  the  preparation  of  other  am- 
moniacal compounds.  The  tar  is  a  very  complex  body.  It 

was  formerly  thrown  away,  but  is  now  the  source  of  a  great 
variety  of  useful  firoducts..    See  Coal-tar. 

Gas  from  Coal-la  r. — Ever  since  the  manufacture  of  coal- 
gas  became  an  established  industry  the  importance  of  con- 

verting the  tar  into  gas,  or  of  .so  conducting  the  destructive 
distillation  as  to  prevent  its  formation,  inis  been  fully  rec- 

ognized, and  the  greatest  variety  of  processes  has  been  pat- 
ented, all  of  whicli  claim  to  make  more  gas  and  belter  gas 

from  a  ton  of  coal.  The  actual  jiossibilities  are  estimated 
by  comparing  the  weight  of  tar  with  the  weight  of  gas  from 
the  same  coal.  Twenty-two  hundred  and  forty  lb.  of  aver- 

age caking  coal  yield  from  9,000  t(.)  10,000  cubic  feet  of  gas 

of  a  specific  gravity  of,  sav,  0'430.  equivalent  to  206"86  or 
329-84  lb.  of  gas.  The  same  coal  yields,  say,  12  U.  S.  gal.  of 
tar,  the  specific  gravity  of  which  is  from  1'13  to  1-1.5,  or  9-33 
to  9-.i8  111.  per  gallon,  equal  to  112  to  115  lb.  If  this  tar 
could  lie  entirely  converted  into  gas  of  -430  specific  gravity, 
it  would  add  3,394  to  3,488  culiic  feet  to  the  yield  of  gak 
The  proportion  of  carbon  in  coal-tar  is  so  great,  however, 
tliat  under  no  .system  can  it  be  converted  into  gas  without 
the  formation  of  a  considerable  proportion  of  fixed  coke, 
probably  from  25  to  40  per  cent,  of  its  entire  weight.  This 
fact  reduces  very  considerably  the  possible  gain  of  gas  from 
the  tar;  in  the  case  of  caking  coal,  the  usual  material,  from 
the  3,394  to  3,488  cubic  feet  of  gas  to  not  much  above  2,000 
feet.  To  secure  this  gain  the  tar,  which  has  a  market-value 
of  from  33  to  .50  cents  per  ton  of  coal,  must  be  sacrificed, 
and  more  complicated  apparatus  and  a  larger  consumption 
of  fuel  and  labor  must  be  resorted  to.  It  is  for  these  reasons 

that  none  of  the  methods  suggested  for  )irodueing  gas  from 
the  tar  have  as  yet  been  successful.  In  1827  Bernard  Chaus- 
senot  patented  in  France  the  use  of  one  vessel  or  retort  heat- 

ed to  a  low  tem|>erature  for  distilling  "resin  and  all  hydro- 
genous matters  liquid  and  solid "  into  rich  vapors,  and  a 

second  retort  heated  to  a  high  temperature  for  converting 
these  vapors  into  permanent  gas.  This  principle  has  been 
the  basis  of  numerous  patents,  and  while  it  has  not  been  suc- 

cessful if  applied  to  coal  alone,  it  is  probably  essential  to 
the  production  of  gas  from  petroleum  or  any  of  its  products, 
and  is  in  successful  operation  in  several  works  where  petro- 

leum naphtha  is  used  as  an  enricher  for  coal-gas. 
Oil-gas. — As  a  matter  of  fact,  whenever  oil  is  burned  in 

lamps  it  is  first  converted  into  gas  at  the  wick.  This  is 
by  far  the  most  economical  method  of  making  oil-gas. 
Nevertheless,  when  gas-lights  were  first  introduced  coal  was 
quickly  replaced  by  oil.  Cheap  refuse  oils  and  fats  were 
emijloyed,  kitchen  grea,se,  and  whale  oil.  The  gas  was  ob- 

tained by  allowing  a  stream  of  the  oil  or  melted  fat  to 
trickle  into  a  red-hot  tube  or  a  retort  filled  with  coke  or 
similar  porous  solid.  The  oil  was  at  once  converted  into  a 
permanent  gas,  which,  owing  to  the  freedom  of  the  oil  from 
nitrogen  and  sulphur,  contained  no  annnonia  or  sulphur 
comj)ounds,    and    conse(iuently    required    no    purificition, 

merely  washitig  with  water  to  condense  the  liquid  products 
A  considerable  residue  of  charcoal  is  always  left  in  the  re- 

tort. Oil-gas  possesses  a  very  high  illuminating  power, 
several  times  tliat  of  ordinai-y  coal-gas,  and  must  be  burned 
througli  very  small  burners  to  prevent  smoking.  Th(t  yield 
of  oil-gas  de[)ends  upon  the  temperature  at  which  the  oil 
and  its  vapors  are  decompo.sed ;  a  low  temperature  gives  a 
smaller  quantity  of  very  rich  gas,  with  the  minimum  de- 

posit of  carbon.  A  high  temperature  yields  more  hydrogen 
and  marsh-gas.  and  a  larger  de[iosit  of  carbon.  A  gallon 
(U.  S.)  of  oil  weighs  about  8  11).;  1,000  cubic  feet  -900  gas 
weighs  69  lb.  \Vere  there  no  waste,  and  -ivere  it  jiossible  to 
obtain  8  lb.  -900  gas  from  1  gal.  of  oil,  8-63  gal.  of  oil  would 
make  1,000  cubic  feet  of  gas.  Oil-gas  has  come  into  ex- 

tensive use  on  railways  and  for  the  illuininati<in  of  buoys 
and  lighthouses.  Its  use  began  in  1871  in  (iermany,  and  it 
was  later  ado|ited  by  the  iMetropoIitan  Hallway  in  London 
(1876).  Il  is  said  that  the  co.st  of  oil-gas  is  not  much  more 
than  half  that  of  coal-gas.  It  is  usually  compressed  to  10 
atmospheres  in  large  vessels,  from  which  small  reservoirs, 
attached  to  railroad  cars,  buoys,  etc.,  are  filled  under  a  pres- 

sure of  from  6  to  8  atmospheres. 

Pelroleiim  and  Naplitha-gas.  See  Petrolei'M.  Air-gas. 
See  Petroleu.m.  ^Vaier-gas.  See  Water-gas.  Oxy-hydro- 
geii  Gas-ligltliiig.     See  Oxygen. 

For  further  iletails  with  regard  to  gas-lighting,  the  follow- 

itig  works  maybe  consulted:  Muspratt's  Chemistry:  Mus- 
pratt's  Handhueh  der  Technischeu  Chemie  (3d.  ed.  1875); 
Wurtz's  Dictionuaire  de  Chimie ;  Nenes  Handtrorterhueh 
der  Chemie  \  Le  Gaz;  Wagner's  Jahresbericht  der  Chemi- 
scheii  TechnoUiyie;  JIatthews's  History  of  Ga.'t-lKjhting  CiA 
ed.  1832);  Blochmann's  Beitrdye  zur  Oeschichte  der  Gas- 
heleuclitung  (1871);  Ahridgmenls  of  Specifications  of  Pat- 

ents Relating  to  the  Production  and  Applications  of  Gas 

(1860);  Aceum's  Practical  Treati.ie  on  Gas-light  (4th  ed. 
1818);  Aceum's  Description  of  the  Process  of  Manufactur- 

ing Coal-gas  (1819);  Bowditch.  The  Analysis,  Technical 
Valuation,  Purification,  and  Use  of  Coal-gas:  Ttie  Gas- 
manager's  Ilandhooti.  Thomas  Xewbigging;  Bower.  Gas- 
engineer's  Boole  of  Peference ;  Clegg,  ()n  tlie  manufacture 
of  Coal-gas:  Colburn,  The  Gasworks  of  London:  Oas- 
co?isumers  Guide;  llughes.  Gasworks  and  Manufacturing 

Coal-gas:  JMason,  The  Ga-sfitter's  Guide;  d'Hureourt,  I)e 
Veclairage  du  gaz;  Richard,  Gas-consumer's  Guide;  Sugg, 
Gas  Manipulatioti.  with  a  Description  of  the  various  In- 

struments dial  Apparatus  Employed  in  the  Analysis  of  Coal 
and  Coal-gas:  Wilkins,  Tiow  to  Manage  Gas;  Schilling, 

Handhueh  /'»/■  Steiiikohlenyasheleuchtunq  (2  Bde.,  3te  Auf., 
1879);  E.  j.  Jlills.  Destructire  Distillation  (3d  ed.  1886); 
W.  Richards,  A  Practical  Treatise  on  the  Manufacture  of 
Coal-gas  (1890) ;  Dictionary  of  Applied  Chemistry,  article 
C'oal-gas,  by  Lewis  Wright  (1891) ;  G.  Thenius,  Fahrika- 
tion  der  Leuchtgase  (1891);  Knapp's  Lehrhuch  der  Chem. 
Technologic  (3t<'  Auf..  186.5) :  Bolley's  Handbuch  der  Chem. 
Technologic  {HyHi):  and  the  authorities  previously  cited  in 
this  article.     See  the  article  Natural  Gas. 

Revised  by  Ira  Remsen. 

Gnspai'in,  g.-uis'pa"!i'ran',  Agenor  Etiexne,  Count  de  :  au- 
thor; li.in  Orange,  France.  July  10.  1810;  the  son  of  Count 

Adrien  Etienne  Pierre  de  Gasparin  (1783-1862),  an  Orleanist 
statesman  of  liberal  views.  Tlie  .son  was  much  in  public  life 
Tintil  1846;  disapproved  of  the  revolution  of  1848,  and  after 
Napoleon  III.  came  into  power  retired  to  Switzerland,  where 
he  engaged  in  literary  pursuits.  De  Gasparin  was  a  Protes- 

tant, a  friend  of  safe  reform  measures,  a  pronounced  enemy 
of  slavery,  and  was  the  author  of  several  volumes,  chiefly 
upon  religious  and  social  questions,  two  of  which,  Un  grand 
peuple  qui  .s-r  relere  (The  U]irising  of  a  Great  People,  1861) 
and  L'Amerique  decant  I'Europe  (America  before  Europe, 
1862),  maintaining  the  justice  of  the  Federal  cause  in  the 
V.  S.  during  the  civil  war,  were  translated  into  English  and 
widely  read  in  the  U.  S.  D.  near  Geneva,  May  14,  1871.  See 

his  Life  by  Th.  Borel  (English  ti-ans..  New  York,  1879).— Mmk.  Valerie  Bossier  de  Gaspari.v.  his  wife  (b.  in  Geneva, 

Sept.  13,  1813),  also  wrote  on  tojiics  kindred  to  those  discussed 
by  her  husband,  and  made  numerous  translations  from  the 
English.    D.  near  Geneva,  June  19, 1894.     S.  M.  Jackson. 

(ias'pfi  (Indian,  Gasepion):  a  district,  cape,  and  town  in 
Quebec  province,  Canada;  on  the  end  of  the  peninsula 
which  extends  into  the  Gulf  of  St.  Lawrence;  between  the 
St.  Lawrence  river  and  Chaleur  Bay.  The  name  is  often 

applied  to  the  peninsula  itself  (see  map  of  Quebec,  ref.  l-I). 
The  cape  is  a  towering  rampart  of  sandstone  690  feet  high. 
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■Gaspi'  town  is  till.'  lieailiiiiiirti'i's  of  iiiimonsc  cod  ami  inacU- ■erel  fislicrius,  and  lias  about  ̂ oO  iriliabitaiits.  Us  attractive 
scenery,  cool  sunmuT  climate,  and  the  excellent  trout  and 
salmon  fishing  in  neifjliboriiig  streams,  make  the  town  a 
favorite  resort  for  sportsmen.  Jl.  W.  II. 

Uass,  galls.  FrtiKUiiicn  WiLHKi,M  .Ioiians  IIkinrii'h,  I).  D.  : 
German  theologian;  b.  in  lireslau,  Nov.  28.  IHUJ;  stu(li(!d 
theology  in  his  native  city.  Ilalle,  and  Berlin,  ami  was  ap- 

pointed professor  extraordinary  at  lireslau  in  184(i,  sameat 

Greifswalil  in  1847,  ordiiuiry  18."w,  at  Giesen  in  1861,  and At  Heidelberg  in  18(i8.  His  chief  works  are  liis  Gescliichte 

der  prat <'M ant ische  Dogmatik  (4  vols.,  Herlin,  18.')4-(i7)  aiul 

Geschichfe  der  chriMl'ichen  Ethik  (3  vols.,  1881-87).  He 
also  wrote  much  on  the  Greek  t'luirch — Oennadius  iind 
Plethn  (Breslan.  1844);  Die  3Iystik  des  JVikolaiis  KiibtiKihin 
■(Greifswald,  184!)) ;  Si/inhnlik  des  Oriechischen  Kiirhe  (lier- 
lin,  1873) — liesides  a  number  of  minor  essays  and  ti'eatises, 
Optiniifiinu.i  and  Petisimismus  (Berlin,  1876),  etc.  D.  in 
Heidelberg,  Feb.  31,  1889. 

(JassPlidi.ga-as-sen'dee.PiBRRE:  philosopher;  b.at  Champ- 
tercier,  Provence,  Jan.  33,  lo()3.  He  was  a  poor  peasant's  son 
anil  had  remarkalile  precocity  of  intellect.  Wlien  ten  years 
old  he  delivered  a  Latin  address  before  the  Bishop  of  Digne, 
and  when  nineteen  took  for  a  time  the  professorship  of  The- 

ology at  Digne.  He  became  Professor  of  Philosoimy  in  the 

university  at  Aix  1616;  took  priest's  orders  1617;  became 
canon  and  then  provost  in  the  diocese  of  Digne  163;!;  and 
Professor  of  Mathematics  in  Paris  in  164o.  Galileo,  Ilobbes, 
Kepler,  and  Descartes  were  his  friends  and  correspondents. 
Gassen<li  was  an  able  opponent  of  tlie  Aristotelian  scholastic 
philosophy,  and  by  his  championship  of  Epicureanism  drew 
upon  himself  the  charge  of  infidelity  ;  but  he  was  a  devout 
churchman  and  a  conscientious  conservative  who  espoused 
the  cause  of  physical  science  from  a  conviction  of  its  trutli. 

Moliere  was  his  pupil.  Ills  best  works  are  De  rifd  iiion'hiin 
■et  placitis  Epicnri  (1647),  Sijntiigmii  PliilDsophliv  Eplcvri 
<1641)),  and  the  Lives  of  Tvcho,  Copernicus,  Hegiomontaiuis, 
and  Purbaeh.  He  published  in  1680  a  severe  attack  upon 
Robert  Fludd.  His  Institiifio  Astronomica  (164.'5),  an  able 
■work,  has  a  value  now  chiefly  historical.  His  Synfiiynut 
P/iilosophicum  (1658),  a  work  of  great  erudition,  sets  forth 
his  own  eclecticism.  His  philosophy  in  some  parts  remark- 

ably resembles  tliat  of  Locke.  His  cautious  s]iirit  led  him 
to  oppose  the  important  physiological  discoveries  of  Harvey 
and  Pecquet.  1).  in  Paris,  Oct.  24,  16o5.  His  Life  was 

written  bv  Bougerel  (1637),  bv  Sorbiere  (1658),  bv  ('ainl)urat 
(1770),  and  by  A.  Martin  (1853). 

Gasse'riau  (iaiigliou  [named  from  Giulio  Casserio  (Lat- 
inized (fasseriu.i).  1556-1616,  its  discoverer] :  a  large  semi- 

lunar ganglion  upon  the  large  or  .sensory  root  of  the  fifth 
cranial  nerve,  near  the  apex  of  the  petrous  portion  of  the 
Temporal  bone.  It  is  found  in  man  and  numy  of  the  lower 
animals,  and  at  once  recalls  the  ganglia  upon  the  posterior 
roots  of  the  spinal  nerves,  of  which  it  is  the  analogue. 

Gast,  Frederii'Iv  Aucusti's.  D.  D.  :  theologian ;  b.  in 
Lancaster,  Pa.,  (Jet.  17.  1835.  He  was  educaleil  at  l''ranklin 
and  Marshall  College  and  Mercersburg Theological  Seminary. 

After  a  pastorate  of  seven  and  a  lialf  years  and  sevei'al  years 
of  educational  work,  he  became  in  1874  Professor  of  Hebrew 
and  Old  Testament  Theology  in  the  Theological  Seminary  of 
the  Reformed  Church  iu  the  V.  S.  at  Lancaster.  He  has 
published  no  volumes,  but  many  separate  papers,  including 

lines  of  important  theological  articles  in  7'/ie  Mercershiirg 
Reeiem  and  The  Refiinned  Quarterly  Review,  among  others 
the  following;  Reliqinn  of  Israel  (1874);  Orii/iii  of  Old 

Testament  Religion  (1876)  {•The  Peshitto  Version  of  the  Old 
Testament  (1880) ;  Claims  of  the  Semitic  Languages  (1881) ; 
Assyrian  Research  and  the  Old  Testament  (1884) ;  7'he  Pre- 
semitic  Babylonians  (1885) ;  Tlie  Mystery  Language  (1888). 

Willis  J.  Beecuer. 

Gas'tein  ;  a  beautiful  valley,  some  30  miles  long ;  in  Aus- 
tria, to  the  S.  of  Salzburg.  It  is  traversed  by  the  Ache,  and 

has  on  either  hand  steep  mountains  with  some  glaciers,  and 
containing  mines  of  gold  and  silver.  Here  are  three  vil- 

lages, Ilofgastein,  Dorfgastein,  and  Wildbadgastein,  the  last 
one  of  tlie  most  fashionable  watering-places  in  ]<]urope.  It 
has  thermal  springs,  renowned  for  their  efficacy  in  the  treat- 

ment of  many  chronic  diseases. 
Gasteiii,  The  Convention  of;  a  convention  concluded 

at  VViliUiadgastein  (Aug.  14,  1865)  between  Austria  and 
Prussia,  ami  intended  to  regulate  the  relations  of  tlie.se  two 
powers  with  re,speet  to  the  duchies.  Schleswig,  Holstein,  and 

L.auenl)urg,  which  they  had  taken  fi-om  Denmark,  and  then 
occui>ied  in  common.  By  the  convention  they  agreed  that 
Sehlesw'g  should  be  jilaced  entirely  under  Prussian,  Hol- 

stein entirely  under  Austrian  administration,  while  Laucn- 
burg  should  bi'  annexed  lo  Prussia,  Austria  (veiling  its  part 
of  it  for  2,000,000  thalers.  On  Aug.  30  this  convention  was 

signed  at  Salzburg  by  Emperor  I<'rancis  Joseiih  and  King William. 

Gasteroniyce'feai;  an  (U-dcr  of  the  higher  fungi  contain- 
ing the  Puff-balls  Oj.  v.). 

Gastcrop'oda,  or(Jasf  ropoda  |  Mod.  Lat.  from  Gr.^ao-r^p, 
yaarpis,  lielly,  stomach  +  ttovs,  iroS6s.  foot]  ;  one  of  the  great 
divisions  or  classes  of  the  Mollusca  {(/.  v.,  for  anatomical  de- 

tails, etc.).  They  are  dis- 
tinguished from  the  oth- 

er classes  {Amphinenra. 

Seaphopoda,  La  unit  i- 
hranrhiata,  and  I'e/iha- 
lopuda)  by  the  develop- ment of  a  distinct  head, 
bearing  tentacles  and 
eyes ;  a  broad  creeping 
foot  arising  from  the  low- 

er surface  of  the  body  (whence  the  name),  a  lingual  ribbon 
or  odontophore  armed  with  horny  teeth  and  usually  a  shell, 
which  is  always  in  a  siugli^  piece  (univalve),  and  which 
is  usually  coiled  in  a  spiral.  Many  forms  a|i])ear  externally 
to  have  the  two  sides  alike,  but  anatomical  investigation 
shows  that  all  are  more  or  less  asymmetrical.  The  explana- 

tion of  this  lack  of  symmetry  is  interesting.  There  is  a 
marked  tendency  in  all  forms  to  ])roduco  a  well-marked 
hump  upon  the  back,  into  which  many  of  the  viscera  extend 
and  on  the  outside  of  which  tlie  shell  (iiriinitively  a  regular 
cone)  is  developeil.  This  cone,  on  account  of  its  weight,  tends 
to  topple  over  (usually  on  the  left  side),  and  as  a  result  the 
cori-esponding  mantle  cavity  (see  Mollusca)  is  obliterated, 
and  the  organs  which  it  should  contain  and  the  ducts  which 
should  empty  into  it  are  either  forced  to  the  right  side  of 
the  liody  or  they  may  entirely  disappear,  those  of  the  other 
side,  in  the  latter  case,  taking  their  functions.  This  torsion 
of  the  body  may  be  carried  so  far  that  the  vent  is  situated  in 
front,  just  above  the  head,  while  the  various  organs  which 
primitively  belong  to  the  right  side  of  the  body  are  trans- 

Gasteropoil :  Helix  desertorum. 

A  B 
Figures  to  sliow  tlie  loss  of  symmetry  due  to  the  weight  of  the  vis- 

ceral mass  and  shell.  In  both  the  animal  is  regarded  as  trans- 
parent. In  A  no  shell  is  developed  ;  iu  B  there  is  a  shell  ish\ 

which  has  tipped  toward  the  left,  crowding  the  gills  (91.  vent  (a), 
excretorv  openings  (71),  to  the  right  side  of  the  bod.v  ;  m,  mouth; 
.?,  stomach  ;  /.  foot ;  vie.  mantle  cavity  ;  r.  ventricle  of  heart ; 
pc,  pericardiiim. 

ferred  to  the  left,  and  vice  versa.  The  shell  at  first  grows 
in  a  regular  cone,  but  as  the  tipping  continues  the  result  is 
that  it  eventually  takes  a  spiral  form. 

This  destruction  of  the  primitive  symmetry  may  become 
marked  by  the  development  of  a  secondary  symmetry  by 

which  the"right  and  left  sides  are  externally  alike.  This  is 
especially  marked  in  the  limpets,  naked  molluscs  (Xudi- 
branchs)^  and  the  ITcteropods.  In  numerous  instances  the 
shell — present  in  the  young  of  every  Gasleropod — more  or 
less  completely  disappears  in  the  adult.  Thus  in  the  slugs 

(Limacidw)  it' has  degenerated  to  a  small  internal  scale-like 
plate,  while  in  the  adult  Nndibranchs  and  in  certain  Pter- 
opods  it  is  entirely  absent.  In  the  cases  of  those  symmet- 

rical Heteropodslike  Atlanta  the  adult  shell  is  perfectly 
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symnicUieal,  Iml  in  Uio  young  the  shell  is  asymmetrical  just 
us  ill  tlic  eomuioM  srmil. 

The  class  of  Gasteropods  is  divided  into  the  foUowinR 
orders :  Order  I.  Prosobkanciiuta,  whicli  derive  their 
name  from  the  fact  that  the  iLrill  or  gills  are  in  front  of  the 
heart,  and  correspondintjly  liavc  Ihe  auricles  in  front  of  tlic 
ventricle  of  the  central  circulatory  organ.  The  pleurovis- 
coral  nerves  (see  article  JIom.i'sca)  arc  involved  in  the  tor- 

sion of  the  body,  and  as  a  result  are  crossed,  bringing  the 
riglit  visceral  ganglion  upon  tiie  left  side,  and  vice  vima. 
Tlie  sexes  are  separate  and  llie  foot  usually  bears  an  oper- 

culum for  closing  the  shell  when  the  animal  is  retracted. 
A  shell  is  lacking  in  the  single  genus  Ti/ixcania.  Most  of 
the  species  are  nuirine.  Tiie  order  Pronol/ranchiata  is  sub- 

divided into  two  divisions  or  .sub-orders — Diotoeardia  and 
Moniitorardia. 

Sub-order  I.  Diotocaedia,  characterized  by  the  usual 
presence  of  two  auricles  and  two  kidneys  (nenhridia).  Ac- 

cording to  the  character  of  the  gills  the  Dwfocardia  are 
aiTanged  as  follows:  (a)  Zvgobranchia,  marine  forms  with 
two  gills  and  with  the  intestine  passing  through  the  ventri- 

cle of  the  heart.  Here  Ijelong  the  Abalones  or  ear-shells 
(/faUofiil(p),  in  which  the  iridescent  shell  (largely  used  in 
inlaid  work)  is  perforated  by  a  series  of  holes  through  which 
the  gills  project  freely  into  the  surrounding  water  ;  the  key- 

hole limpets  (FissureUidip),  with  flattened  conical  shells, 
perforated  at  the  H]k'.k  ;  the  PleurntoniaridiB,  with  spiral 
shells,  deeply  slit  at  the  edge  of  the  aperture,  etc.  (|8)  AzY- 
GOBRAJJCHIA,  with  only  the  left  gill  persisting,  and  with  the 
intestine  passing  through  the  heart  as  in  the  Zygobranchs. 
To  this  division  lielong  the  Top-shells  ((/.  i\)  or  Tiirhiniclre, 
the  closely  allied  Troc/tiihe,  the  Xeritid.-e  (q.  r.),  and  the 
Helicinidce.  These  latter  are  terrestrial,  and  like  the  Pul- 

monata  (infra)  have  developed  a  "lung  "  for  breathing  air, 
but  in  their  structure  they  are  in  all  other  respects  allied  to 
the  Ncrites  and  Top-shells.     (7)  Docoglossa,  with  but  a  sin- 
fle  auri<-le,  no  operculum,  and  with  the  intestine  distinct 
rom  the  heart.  The  Docor/hssa  contains  the  true  limpets 

(Pdtellidie).  In  the  common  European  limpet  (Patella)  the 
true  gills  (ctenidia,  see  Mollusca)  have  been  lost  and  a  sec- 

ondary gill  developed,  but  in  the  common  limpets  (Acmwa) 
of  the  U.  S.  Atlantic  coast  the  true  left  gill  occurs  in  con- 

junction with  numerous  other  secondary  gills. 

Sub-order  II.  Mon'otoi^ardia  (cj.  v.).  witli  a  single  auricle, 
a  single  true  gill  (cteiudium)  and  a  single  kidney  (nephrid- 
ium).  This  sub-order,  formerly  called  Pectinihranchxa, 
contains  the  great  majority  of  the  sea-snails.  Among  these 
the  IIeteropoda  (q.  v.),  formerly  regarded  as  a  distinct  order 
of  Gasteropods,  are  now  known  to  belong  here  and  to  be  spe- 

cially modified  (by  compres.sion  of  the  foot  to  a  keel-like 
structure,  etc.,  for  a  free  swimming  or  pelagic  life). 

Order  II.  Pulmonata  (q.  1:). — These  have  the  pleurovis- 
ceral  nerves  uncrossed,  and  derive  their  name  from  the  fact 

that  the  gills  have  disappeared,  while  the  respiratory  func- 
tion is  taken  by  the  walls  of  the  mantle  cavity,  which  have 

developed  into  an  air-breathing  organ  or  lung.  Jlost  of 
the  Pulmonates  live  in  fresh  water  or  on  the  land,  and 
among  the  terrestrial  forms  there  is  a  marked  tendency 
toward  loss  of  the  shell,  as  seen  in  the  common  garden 
slugs.  Most  of  the  species  are  vegetarians,  both  slugs  and 
snails  eating  fre.sh  plants  as  well  as  decaying  vegetation. 
The  aquatic  forms  feed  largely  upon  the  lower  platits  occur- 

ring in  the  water,  while  they  respire  by  occasionally  coming 
to  the  surface,  expelling  a  bubble  of  used  air  and  filling  the 
lung  with  a  fresh  supply. 

Order  III.  Opisthobraxchiata. — These  are  marine  snails, 
which  like  the  Pulmonates  have  the  nerves  uncros.sed  and 

lack  the  operculum.  They  have  a  single  auricle  placed  be- 
hind the  ventricle,  and  gills  (either  ctenidia  or  adaptive 

gills)  may  be  present  or  absent.  When  present  they  are 
usually  behind  the  heart,  whence  the  name  of  the  order.  A 
shell  may  be  cither  present  or  absent,  and  the  visceral  hump 
is  more  or  less  reduced.  All  are  marine,  and  some  present 
beautiful  instances  of  protective  resemblance,  being  so  motli- 
fled  and  colored  as  to  resemble  the  plants  or  hydroids  upon 
which  they  oommoidy  occur. 

Sub-order  I.  Tectibraxchiata. — In  these  the  mantle  cav- 
ity is  well  developed  upon  the  right  side  of  the  body,  and 

contains  a  single  (prinutively  left)  true  gill  (ctcnidium), 
whicli  is  more  or  less  completely  covered  by  the  mantle.  A 
shell  may  be  well  developed  or  it  may  be  more  or  less  rudi- 

mentary, and  not  infrequently  it  is  internal.  Two  divisions 
of  the  sub-order  may  be  recognized — (o)  Rtplantin,  em- 

bracing the  creeping  i'crms,  and  (|3)  l'Ty;i«)i>oi)A  ((/.  c),  Tec- 

ao 

Respiratory  and  circulatory  organs  of 
an  Opisthobrauch  {Doris)  after  Leuck- art.  to  show  the  positioD  of  the  prills 
behind  the  heart.  A,  auricle  ;  a,  vent ; 
ao;  aorta  ;  c,  tentacle  ;  g,  gill ;  v,  ven- tricle. 

tibranchs  which  have  been  modified  for  a  free-swimming 
life  on  the  high  sea.s.  The  Pteropoda  were  formerly  re- 

garded as  a  distinct  class 
of  the  MoUusea,  but 
more  detailed  studies  of 
their  structure  and  es- 

pecially of  their  devel- 
opment have  shown  that 

they  belong  here. 
Sub-onler   II.    NuDi- 

branchiata.  —  Opistho- 
branchiatc   molluscs  in 
which  there  are  no  true 

gills,  no   shell,  and  no 
mantle  fold  in  the  adult. 
On     the     other     hand, 

adaptive  gills    are    fre- 
quently   present,     and 

may   form   either  lobes 
variously  arranged  along 
the  back  or  arranged  in     q_ 
a  circle  around  the  vent    ̂  

(see    figure    of    Dorix).    ° 

Owing  to  the  failure  to  ''"'■ develop   a  mantle  fold,     a 
tlie  gills   when   present 
project   freely  into  the 
water,  whence  the  name 
of     the     group,    which 
means  naked  gills. 

J.  S.  KiNGSLEY. 

Gas'ton,  William, 
LL.  I). :  jurist  ;  b.  at 
New  Berne,  N.  C,  Sept. 
19,  1778  ;  studied  at 
Georgetown  College, 

Md. ;  graduated  in  1796 
at  Princeton  with  first 
honoi-s:  admitted  to  the 
bar  in  1798  ;  was  in  Congress  from  Xorth  Carolina  1813-17, 
where  he  opposed  the  "loan"  bill  and  was  one  of  the  ablest 
of  the  Federalists  ;  judge  of  the  State  Supreme  Court  1835- 
44,  although  a  Roman  Catholic,  and  as  such  incapable  of 
holding  oiiice  by  the  constitution  of  North  Carolina ;  op- 

posed in  18.S.5  the  disfranchisement  of  free  colored  voters, 
which  was  provided  for  by  the  constitution  of  that  year ; 
declined  the  U.  S.  Senatorship  1840.  D.  at  Raleigh,  Jan. 

23,  1844. 

Gaston  de  Foix,  ga"as  toii'df-fwaii' :  a  nephew  of  Louis 
XII.  of  I'rance ;  b.  1489  ;  became  Duke  of  Nemours  1.505 ; 
led  the  army  of  Louis  XII.  in  Italy :  vanquished  the  besieg- 

ers of  Bologna;  defeated  the  army  of  Venice  near  Brescia, 
and  took  the  city  by  storm  ;  won  the  great  battle  of  Ra- 

venna (Apr.  11,  1512).  and  by  rash  exposure  after  the  vic- 
tory was  killed  on  the  same  day. 

Gastral'gia :  See  Cardialgia. 
Gastric  Juice  [gastric  is  from  Gr.  yaarTip,  stomach] :  See 

Digestion. 

Gastritis:  See  Stomach. 

Gastrotriclia  [Jlod.  Lat.  fi-om  Gr.  yaarfip,  stomach  + 
6pi^.  rpix6s,  hair]  :  a  group  of  simple  fresh-water  worms  of 
microscopic  size  and  uncertain  affinities.  They  are  elon- 

gate, unsegmented  animals  with  ciliated  ventral  surface, 
whence  the  name.     Chcetonottts  is  the  principal  genus. 

J.  S.  K. 

Gastriila  [Mod.  Lat.  dimin.  of  Gr.  ycurr'fip.  stomach] :  an 
embryonic  stage  in  the  history  of  all  many-celled  animals, 
characterized  by  tlie  presence  of  two  body  layers :  an  outer 
ectoderm  or  external  skin,  an  inner  entoderm  or  stomach 
lining,  and  a  single  opening  connecting  the  stomach  or 
archenteron  with  the  external  world.  The  gastrula  may 
arise  in  two  ways :  (1)  invagination  ;  (2)  delamination.  In 
the  first  the  egg  produces  a  hollow  globe  of  cells,  one  side 
of  which  becomes  inpushed,  much  as  one  would  push  in  one 
side  of  a  rubber  ball,  thus  producing  the  two  body  layers, 
while  the  hole  through  which  the  inpushing  takes  place  is 
the  opening  mentioned  above.  In  delamination  the  same 
globe  of  cells  occurs,  but  the  inner  ends  of  all  the  cells  are 
cut  off  from  the  outer  ends,  and  the  two  body  layers  are 
produced  in  this  way,  while  the  mouth  or  opening  breaks 
through  both  layers  at  a  later  date.  For  modifications  of 
the   above-described   typical   conditions,  see   E.mbryology. 
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Prom  the  ulirmst  iinivcrsal  occurreiioe  of  the  <;astrula  in  all 
many-eelleil  animals,  liiiukcl  elHiins  thai  all  have  dcscenilrd 
from  a  gast nila-Iikc  creature  to  whieh  ho  has  given  the 
name  (laslnin.  J.  S.  Kingsley. 

Gas-wells :  See  Petroleum  and  Xatural  Gas. 
Gatchiiia.  or  (latscliina :  town  of  Russia :  80  miles  S.  W. 

of  St.  Peterstiurg  (see  map  of  Russia,  ref.  Ty-V)  ;  has  an  im- 
perial palace  surrouiuh^d  by  one  of  the  most  beautiful  jiarks 

in  Europe.     Pop.  1  !,.>") 7. 
Gates,  IIoBATio  :  sohlier ;  b.  in  Maiden,  Essex,  England, 

in  1728 ;  in  early  life  entered  the  British  army;  attained 
the  rank  of  major  without  purchase,  and  laid  the  founda- 

tion for  his  future  military  success.  .\t  the  eaptui'e  of 
JMartinico  he  was  aide  to  Gen.  iMoiiktou,  and  after  the  jjeaee 
of  Aix-la-Chapelle  was  among  the  first  troops  to  land  at 
Halifax  under  Ijord  Coruwallis.  lie  was  with  Braddoek  at 

his  defeat  in  1755,  where  he  was  shot  through  the  body. 
At  the  conclusion  of  war  he  purchased  an  estate  in  Virginia, 
on  which  he  resided  till  the  commencement  of  war  with 
Great  Britain  in  1775,  when  he  was  appointed  by  Congress 
adjutant-general,  with  the  rank  of  lirigadier-general.  He 
accompanied  Gen.  Washington  when  he  went  to  take  com- 

mand at  Cambridge,  and  in  June,  1776,  was  appointed  to  the 
command  of  the  army  in  Canada;  in  May,  1777,  he  was  su- 
persedefl  by  Gen.  Schuyler,  but  in  August  following  in  turn 
superseded  that  officer  in  the  northern  department.  The 
success  which  attended  his  arms  in  the  capture  of  Burgoyne 
and  surrender  of  the  British  army  at  Saratoga  in  October 
gave  to  him  a  brilliant  reputation.  After  the  capture  of 
Gen.  Lincoln  he  was  appointed.  June  18,  1780,  to  command 
the  southern  department ;  on  Aug.  16  following  he  was  de- 

feated at  Camden  by  Cornwallis.  and  in  December  was  su- 
perseded by  Gen.  Greene,  but  restored  in  1783,  after  the  sur- 

render of  Cornwallis.  After  the  peace  lie  retired  to  his  farm 
in  Berkeley  co.,  Va.,  where  he  remained  till  17!)0,  whence  he 
went  to  reside  in  New  Vork,  having  first  emancipated  his 
slaves.     D.  in  New  York.  Apr.  10,  1806. 

Gates,  Merrill  Edwards.  LL.  D.,  L.  II.  D. :  president  of 
Amherst  College  ;  b.  at  Warsaw,  N.  Y.,  Apr.  6,  1848 ;  son 
of  Seth  Merrill  Gates,  lawyer  and  Congressman  :  A.  B. 
Rochester  University  1870;  principal  of  Albany  Academy, 
Albany,  N.  Y.,  1870-83  ;  president  of  Rutgers  College,  New 
Brunswick,  X.  J.,  1882-90;  elected  president  of  Amherst 
College  1890;  chairman  IT.  S.  board  of  Indian  commis- 

sioners ;  author  of  ninnerous  addresses  and  articles  upon 
educational,  social,  anil  religious  themes,  some  of  the  most 
important  being  Athene  and  /he  Greeks  of  To-day;  Sidney 
Lanier;  The  Debt  tlie  School  owes  the  State;  Land  and  Law 
as  Agents  in  Educating  Indians.  C.  H.  T. 

Gateshead :  town  of  England  ;  on  the  Tyne,  opposite 
Newcastle,  with  which  it  is  connected  by  two  bridges  (see 
map  of  England,  ref.  3-II).  It  is  chiefly  inhabited  by  work- 
ingmen  from  the  neighboring  collieries  and  quarries  (the 

famous  "  Newcastle  grindstones  "),  and  from  tlie  extensive 
iron-uumufactories  of  the  town  itself.     Pop.  (1891)  85,709. 

Gatesville :  city ;  capital  of  Coryell  co.,  Tex.  (for  loca- 
tion of  county,  see  map  of  Texas,  ref.  3-II) ;  on  the  Leon 

river  and  the  St.  Louis  Southwestern  Railway  system ;  40 
miles  W.  by  S.  of  Waco,  80  niiles  N.  of  Austin.  It  is  in 

the  heart  of  a  rich  v.-iUey,  is  principally  engaged  in  agri- 
culture and  stock-raising,  and  has  churches,  seho(jls,  county 

buildings,  and  three  weekly  newspapers.  Pop.  (1880)  434 ; 
(1890)  1,375. 

Gath  [Heb.,  wine-press] :  one  of  the  five  cities  of  Philis- 
tia  (1  Sain.  vi.  7).  in  Palestine  (see  map  of  Palestine,  ref. 
10-C).  Gath,  as  it  stood  on  the  frontiers  of  Juihih,  played 
a  conspicuous  part  in  the  wars  between  those  two  peoples. 
The  ethnic  form  was  Gitte,  so  its  people  were  called  Gittites 
(Josh.  xiii.  3).  Goliath  was  born  there  (1  Sam.  xvii.  4)  and 
David  captured  it  (1  Chr.  xviii.  1).  Rehoboam  fortified  it 
(2  Chr.  xi.  8),  Uzziah  dismantled  it  (2  Chr.  xxvi.  6).  As  the 
later  prophets  do  not  mention  it  among  Philistine  cities,  it 
is  probable  that  it  was  destroyed  during  the  Babylonian 
invasions.  Its  site  is  now  commonly  said  to  be  occupied 
by  the  modern  village  of  Tell-es-Safi,  10  miles  E.  of  Ashdod. 

Samuel  Macauley  Jackson. 

Gati  [Sanskr.,  path,  way,  or  course]  ;  in  Buddhism  the  six 
ways  or  forms  of  sentient  existence  through  which  living 
beings  pass  in  the  round  of  transmigration  :  (1)  i/ods;  (2) 
men ;  (3)  asiiras,  or  <lemons,  whose  abode  is  beneath  JU. 

Meru ;  (4)  animals ;  (5)  pn'las,  or  hungry  gliosts,  tall,  at- 
tenuated beings  whose  nuiuth  is  no  bigger  tlian  the  eye  of  a 

needle,  and  who  are  afflicted  with  an  unquenchable  thirst. 
Tiiey  wander  about-  ince.ssanlly  and  weep  without  inlerinis- 
si(jn  for  a  whol(>  kalpa.  (6)  Beings  who  suiTer  in  hell  for  peri- 

ods pi-oporti(iiied  to  their  demerits.     See  Nakaka.     R.  L. 

Gatieii-Ariiould,  g.'i1i'ti-a~iin'a"ar'no,  Adolimie  Viux  : 
teacher  and  author :  b.  at  Vendome,  Loir-et-Cher,  France, 
Oct.  30,  1800 ;  was  educated  in  his  native  city  and  in  Or- 

leans ;  taught  philosophy  at  Nevers,  Bonrges,  Reim.s,  and 

Nancy ;  published  in  1830  Programme  d'un  cours  coniplet 
de  philosiipliie  (9th  ed.  1864).  and  was  in  the  same  year  ap- 

pointed Professor  of  Philosophy  at  Toulouse,  from  which 
position  he  retired  into  private  life  in  1873.  After  the 
revolution  of  Feb.,  1848,  he  was  elected  mayor  of  Toulouse 
and  a  member  of  the  Constituent  Assembly  ;  but  after  1852 
he  abandoned  politics.  He  wrote  a  Life  of  Victor  Cousin 
(1867) ;  Histoire  de  la  philosophie  en  France  (1859) ;  and  a 

number  of  essays  on  the  langue  d'oc  and  its  literature,  from 
which  he  also  made  several  translations.  D.  at  Jlont-de- 
Marsan,  Jan.  18,  1886. 

Gatliiig'.  Richard  Jordan  :  inventor ;  b.  in  Hertford  co., 
N.  C.,  Sept.  12.  1818  ;  became  a  resident  of  Hartford,  Conn. 
His  first  invention  was  a  screw  for  the  propulsion  of  water- 
craft,  in  which  he  found,  upon  application  for  letters  jjatent, 
that  he  had  been  anticipated  a  short  time  by  Ericsson.  He 
subseciuently  devised  a  machine  for  sowing  wheat  in  drills, 
which  found  a  ready  sale  in  the  Western  States ;  and  then 
studied  medicine,  attending  lectures  in  1847-48  at  the  Indi- 

ana Medical  College  (then  .settled  in  Laporte,  Ind.),  and  in 
1848-49  at  the  Ohio  Jledical  College  at  Cincinnati,  0.  He 
also  discovered  a  method  of  transmitting  power  through 
the  medium  of  compressed  air,  and  invented  a  double-act- 

ing hemp-break,  still  in  use  in  some  parts  of  the  West  for 

breaking  hemp.  Dr.  Gatling's  greatest  invention  (1861-62) 
is  the  mitrailleuse,  a  repeating  maehine-gnn,  universally 
known  as  the  Gatling  gun.  At  the  first  trial  of  this  gun, 
in  the  spring  of  1862,  it  fireil  200  shots  per  minute.  After 
making  some  improvement  in  its  mechanism,  the  arm  was 
submitted  to  trial  by  the  U.  S.  Government  at  the  Frank- 
ford,  Washington,  and  Fort  Monroe  arsenals,  and  at  other 
places,  and  was  adopted  into  the  service  for  use  with  troops 
and  for  the  flank  defense  of  fortifications.  It  has  also 
been  adopted  by  Russia,  Great  Britain,  and  other  nations. 
He  has  also  patented  a  gun  metal  composed  of  steel  and 
aluminium. 

Gatling; Gun:  a  repeating  machine-gun  or  mitrailleuse, 
the  invention  of  Richard  Jordan  Gatling  (g.  v.).  See  Ma- 
chine-guns. 

Gatseliet,  Albert  Samuel  :  linguist ;  b.  in  St.  Beaten- 
berg,  in  the  Bernese  Oberland,  Switzerland,  Oct.  3.  1832 ; 
educated  in  the  lyceums  of  Neuehatel  1843-45  and  of 
Berne  1846-52,  and  in  tlie  universities  of  Berne  and  Berlin 
1852-58.  In  1865  he  began  the  publication  of  a  series  of 
Vjrief  monographs  on  the  local  etymology  of  his  country, 
entitled  Ortsetymologische  Forschungen  aus  der  Schweiz 
( 1865-67).  In  1868  he  settled  in  New  York,  and  became  a 
contributor  to  various  domestic  and  foreign  periodicals, 
mainly  on  scientific  subjects,  and  having  devoted  himself  to 
a  more  attentive  study  of  the  American  Indians  he  pub- 

lished several  compositions  upon  their  languages,  the  most 
important  of  which  is  Zwijlf  Sprachen  aus  dem  Siidivesten 
Kordamerikris  (Weimar,  1876).  This  led  to  his  being  ap- 

pointed to  the  position  of  ethnologist  in  the  U.  S.  Geolog- 
ical Survey  in  Mar.,  1877,  when  he  removed  to  Washington. 

Mr.  Gatschet  has  ever  since  been  actively  connected  with 
that  bureau.  To  increase  its  linguistic  collections,  and  to 
extend  and  intensify  his  own  studies  of  the  Indian  lan- 

guages, he  has  made  extensive  trips  of  linguistic  and  eth- 
nologic explorations  among  the  Indians  of  North  America. 

He  was  the  first  to  discover  the  atfiuity  of  the  Biloxi  lan- 
guage with  the  Siouan  family.  He  also  committed  to  writ- 

ing llie  Tunika  or  Touica  language  of  Louisiana,  never  be- 
fore investigated,  which  forms  a  linguistic  family  of  itself. 

Mr.  Gatschet 's  report  on  The  Klamath  Indians  of  South- 
western Oregon  was  published  in  1890  by  the  Government 

as  volume  ii.,  in  two  parts,  of  Contributions  to  North  Ameri- 
can Ethnology.  This  embodies  his  researches  among  the 

Klamath  Lake  and  Modoc  Indians  of  Oregon,  and  consists 
of  an  ethnographic  sketch,  texts,  grammar,  and  dictionary 
(Klamath-Euglish  and  English-Klamath).    J.  W.  Powell. 

Ganchos.  gow'choz:  a  name  given  in  the  Platine  states  of 
South  America,  especially  Uruguay,  to  peasantry  of  mixed 
Iiulian  and  white  race,  who  form  a  large  portion  of  the 
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•country  populaliDii.  'I'hoy  are  fjericrally  ('iii|ilnyo(l  as  licrds- 
men.  unci  are  aeciisloiiieil  tci  niaiii  for  weeks  over  t)ie  |iam- 
pas,  sleeping  in  miserable  huts  or  in  the  open  air.  anil  sub- 

sisting on  the  meat  of  cattle  whi(^h  they  kill.  Tliey  always 
go  mounted,  and,  being  aecnslomeii  to  horses  from  tlieir 
infaney,  are  sijlendid  riders.  In  tlie  numerous  eivil  wars 
of  their  («)unti-ies  (he  (iauelios  liave  taken  a  |)rominent  part. 
They  oare  little  for  polilieal  (|nestioiis.  tail  are  ready  to  fol- 

low any  leader  wlio  gives  tlieni  a  roving  life  and  plunder; 
and  as  they  eariy  all  their  [jossessions  on  their  horses  and 
know  all  the  roads,  they  readily  avoid  regular  soldiers. 
Even  in  periods  of  comparative  peace  they  form  bauds  of 
cattle-thieves  and  highwaymen,  and  these  lawless  comjianies 
nuiy  at  any  tiuu;  develop  into  insurgent  armies.  One  of 
their  favorite  weapons  is  the  liolas  or  weighted  lasso,  wliicli 
they  also  use  in  cateliiug  cattle.  IIilKUERT  II.  .SMrru. 

OaiKleil,  .lou.v  :  Englisli  liisho|i ;  the  re|iulcd  author  of 
EiKoN  Hasilike  (q.  v.). 

(jaildentillS  [Lat.,  liter.,  joyful,  rejoicing,  di-riv.  of  </<i.u- 
■deiix,  pres.  ]>«rlic.  of  ijniKh' re,  rejcjice]  :  tlie  name  of  nearly 
thirty  ancient  Christian  Ijisliops,  two  of  whom  were  espe- 

cially noted.  Gaudkntius,  Bishop  of  Brescia,  in  Northern 
Italy,  a  friend  of  Ambrose  aiul  Chrysostom,  was  born  aliout 
■360  A.  D.,  but  it  is  uncertain  whether  he  HvcmI  till  about  437 
A.  D.  or  died  sliortly  after  410  A.  D.  Before  Ijecoming  a 
bishop  (aliout  ;W7  a.  d.)  he  liad  traveled  in  tlie  East,  whence 
he  brought  back  tlie  relics  of  nearly  fcu'ty  saints.  Twenty- 
one  of  his  sei'inons  are  extant,  the  best  edition  of  which  is 

by  Galeardus  (17^8) ;  reprinted  in  Migne's  Pal.  Lat.,  vol.  xx. 
Oaui)ENT1i:s,  Donatist  Bishop  of  Thamugada,  in  Northern 
Africa,  of  whose  personal  history  very  little  is  known,  first 

oame  into  notice  at  the  famous  conference  in  f'arthage  in 
411.  It  was  against  him  that  Augustine  wr(jte  his  last 
works  in  the  Donatistio  controversy,  about  the  year  420  a.  d. 

Gaiiiaraiiie'la  (in  Gr.  ri  Tavyiti-nXa) :  a  village  in  the  province 
■of  Aturia  in  Assyria,  at  which  Alexander  the  Great  routed 
the  army  of  Darius.  By  some  it  is  placed  nearly  midway 
between  the  month  of  the  upper  Zab  and  Eski-Kelek,  the 
ferry  of  tlie  modern  caravan  road  between  Mosul  and  Erbil. 
By  others  it  is  placed  at  Kermelis,  nearly  midway  between 
Mosul  and  Eski-Kelek.  For  a  discussion  of  the  question, 
see  Droysen,  Oeschich/e  des  Hellenismua,  i.,  pp.  329-830, 
footnotes.  J.  R.  S.  S. 

(Jau^e  of  Railivays:  the  distance  between  the  inner 
■sides  of  the  rails  of  a  track,  which  is  usually,  4  ft.  8^  in. 
The  illustration  shows  one  form  of  the  implement,  also 
•called  a  gauge,  by  which  the  rails  are  set  to  the  proper  dis- 

tance apart.  On  curves  the  gauge  of  the  track  is  often 
made  slightly  wider  than  on  the  straight  portions,  and 
hence  the  ends  of  the  implement  are  adjustable,  and  they 
■are  sometimes  made  with  segments  of  a  circle  corresponding 
in  curvature  to  that  required  for  the  rails.  See  Railways 
concerning  the  narrow  gauge,  standard  gauge,  and  broad 
gauge.  Mansfield  Merriman. 

(iaul :  See  Gallia. 

Gaul,  Alfred  Robert  :  composer ;  b.  at  Norwich,  Eng- 
land, in  1837;  studied  under  local  teachers,  gained  the  de- 

gree Mus.  Bac.  from  Cambridge,  and  has  made  a  favorable 
reputation  as  a  composer  of  cantatas  and  songs.  His  Ruth, 
nohj  City  (Birmingham,  1882),  Passion  Service,  Joan  of 
Arc,  The  Ten  Virgins,  Israel  in  the  Wilderness,  Song  of 
Life,  and  Una  are  written  for  ordinary  choral  societies  and 
good  church  choirs,  and  have  l)cen  higlily  successful.  He 
has  for  many  years  resided  at  Birmingham,  England. 

D.  E.  H. 

Raul,  Gilbert  William  :  genre-painter ;  b.  in  Jersey  Citv, 
N.  J.,  Mar.  31,  18.5.5.  Pupil  of  J.  G.  Brown.  New  York  ; 
National  Academician  1882  ;  member  of  Society  of  Ameri- 

can Artists  1882 ;   third-class  medal,  Paris  Exposition,  1889. 

His  jiictures  of  episodes  in  the  civil  war  are  spirited  and 
cleverly  painted;  well  known  as  an  illustrator,  in  which 
fi<'ld  he  is  especially  notable  as  a  delineator  of  character. 
Stiuiio  in  New  York.  W.  A.  C. 

(jiaulcy  (gaw  lee)  Mountains :  a  mountain-range  in  West 
Virginia,  forming  a  part  of  the  ridge  known  farther  S.  W. 
as  the  Cumberland  Mountains.  The  name  is  sometimes 
given  to  the  Little  Gauley  .Mountains  in  Nicholas  County, 
and  is  sometimes  extended  indefinitely  to  the  same  range 
farther  to  the  N.  E.  The  mountains  contain  much  wild 
and  sublime  .scenery. 

(ilanlfiy  River:  a  river  of  West  Virginia;  rises  in  Poca- 
hontas County,  drains  a  valley  having  the  Gauley  and  Birch 

Mountains  on  the  N.  W.  and  the  Greenbrier  Mountains  on 
the  S.  and  .S.  E.     It  falls  into  the  Great  Kanawha. 

<iauls:  See  Celts. 

Oault,  gawlt  [from  provinc.  Eng.  ganlt,  clay,  brick-earth  ; 
cf.  Norweg.  gala,  liard  earth] ;  originally  a  provincial  name 
for  a  stratum  of  stiff  blue  calcareous  clay  or  marl  occurring 
in  several  localities  in  the  south  and  ea.st  of  England,  but  now 
accepted  as  a  geological  term  to  designate  a  stratigraphiciil 
horizon  in  the  Cretaceous  formation  of  Europe.  When 
represented  in  the  series  (and  it  Is  often  wanting),  this 
stratum  of  clay,  varying  in  tliickness  from  80  to  200  feet,  is 
regarded  as  the  commencement  of  the  Upjier  Cretaceous. 

It  intervenes  between  the  Lower  and  the  L'pper  Greensands, 
and  lithologically  is  very  ilistiiict  from  either ;  pala;onto- 
logically,  its  fossils,  abundant  and  often  beautifully  pre- 

served, re|5resent  a  fauna  marked  by  a  strong  preponderance 
of  forms  identical  with  or  closely  related  to  those  of  the 
Upper  Greensand  or  of  the  chloritic  marl  above. 

Gaultlieria,  gawl-thee'ri-a  [Mod.  Lat.,  named  in  honor of  Dr.  tiaultier,  of  Quebec,  a  physician  of  the  eighteenth 
century]  :  a  genus  of  shrubs  mostly  very  small,  found  in 
North  and  South  America,  Asia.  Australia,  etc.  JIany  of 
them  produce  edible  fruits.  The  typical  species  is  the 
Gaultlieria  procumhens,  the  wintergreen  or  checkerberry  of 
the  U.  S.  and  Canada.  Its  fi-uit  and  young  leaves  are  edi- 

ble, and  abound  in  the  oil  of  wintergreen,  a  fragrant  vola- 
tile oil  used  in  pharmacy  and  confectionery.  Oil  of  gaul- 

theria  is  used  as  a  source  of  salicylic  acid,  as  it  contains  over 
90  per  cent,  of  salicylate  of  methyl.  For  this  reason  it  is 
often  used  in  the  treatment  of  rheumatism.  The  Gaul- 
theria  (now  Chiogenes)  his/iidula,  the  sweet  birch  (Betula 
lenta),  and  several  other  filants  yield  the  same  oil.  The 
Gaultheria  shallon  of  the  Pacific  coast  (the  Salal  of  the 
Indians)  is  sometimes  3  feet  high,  and  produces  very  pleas- 

ant edible  berries,  which,  when  ripe,  are  picked,  pressed 
into  cakes,  and  largely  used  for  food.  See  Wlnter-greex, 
etc.  Revised  by  H.  A.  Hare. 

Gannt,  John  of  ;  See  John  of  Gaunt. 

(Jaur ;  See  Gour. 

(iaur,  gawr,  or  gowr  [the  native  name  <  Sanskr.  gaiira-, 
gaur,  substantive  use  of  adjec.  gaura-.  white]:  a  wild  ox 
(Bibos  gaurus)  found  in  Assam,  the  Madras  Presidency,  and 
other  parts  of  India.  It  is  a  powerful  animal,  a  full-grown 
bull  standing  5  ft.  6  in.  high  at  the  shoulders.  The  fore- 

head is  wide  and  concave,  the  horns  strong,  much  curved, 
and  from  3  feet  to  2  ft.  6  in.  long.  The  dewlap  is  small. 
The  color  is  deep  brown  or  blackish,  legs  white  below  the 
knees.  The  gaur  is  found  in  small  herds,  and  is  partial  to 

forest  uplands.  It  is  believed  by  many  natui'alists  to  be  the 
wild  stock  of  the  gayal,  an  ox  domesticated  in  the  eastern 
portions  of  India.  The  gayal  is  somewhat  smaller  in  size 
than  the  gaur,  with  smaller  horns,  shorter  tail,  and  more 
white  on  the  legs.  F.  A.  LncAS. 

Gauss,  gows,  Karl  Fhiedrhh  :  mathematician ;  b.  in 
Brunswick,  Germany,  Apr.  30,  1777:  was  educated  at  the 
expense  of  the  Duke  of  Brunswick,  who  had  heard  of  his 
precocious  mathematical  talents ;  solved  when  eighteen 
years  old  the  problem  of  the  division  of  the  circle  into  sev- 

enteen equal  parts,  and  afterward  became  famous  for  skill 
in  the  indeterminate  analysis  and  in  curious  numerical 

questions;  demonstrated  Fermat's theorem  ;  became  in  1807 Professor  of  Astronomy  at  Gottingen  and  director  of  the 
observatory;  received  in  1810  the  Lalande  medal  for  cal- 

culating by  a  new  method  the  orbits  of  Ceres  and  Pallas ; 

was  made"  in  1816  a  court  councilor,  and  in  1845  a  privy 
councilor  of  Hanover  ;  made  after  1821  im))ortant  improve- 

ments in  geodetic  methods  and  instruments  ;  after  1831  de- 
voted much  attention  to  terrestrial  magnetism.     Gauss  is 
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rcfiardi'd  as  one  of  the  first  iniitlieiniilieians  of  tAie  iiiiie- 
(eeiitii  century.  Ili.s  princi|iiil  works  are  J)is(jiii'<itiiiiii'.i 
Arithtneticie  (1801):  T/uvirui  mutus  corpuritiii  ciMlcstiwm 
(1S00) ;  Tlieoria  comhinationis  obaervationum  (1833) ;  lnte/>ir 
sUas  Vis  3Iafineiicm  (1883) ;  reports  of  the  Maffuetischer 

Verein  (183(5,' with  Welter,  and  1837-40);  Atlas' der  Erd- 
inagneti.imus  (1840) ;  Diup/risc/ii'  UiUtrsuchunyen  (1841) ; 
and  collections  of  papers  on  gecjdesv  and  related  subjects. 
I),  at  Gottingen,  Feb.  33,  18.15. 

(iaiisspn,  Pranqois  Samuel  Hobert  Louis:  French  re- 
former and  theologrian :  b.  in  Geneva,  Switzerland,  Aug.  25, 

17!)0.  He  was  Professor  of  Theology  in  the  Evangelical 

Society's  seminary  in  Geneva,  from  1836  till  his  death,  and 
is  best  known  as  the  advocate  of  the  e.Ktremest  views  of 

verbal  inspiration  in  the  books  once  widely  read — Theup- 
neaslia,  or  llie,  Pleniini  Iiiy/iird/irjii  of  tlie  Holy  Scripture 

(Paris,  1840:  14th  ed.  is.-jO:  Eng.  trans.  London,  1841:  4th 
ed.  1856):  and  Canon  of  t/ie  Ilotij  Scriptures  from  t/ie 
Double  Point  of  View  of  Scienre  and  Faith  (Lausanne, 

1860:  Eng.  trail's.  1863).   'D.  in  Geneva,,  June  IS,  1863. •Samuel  Mauauley  Jacksox. 

(jautama,  gow'ta-nia,  or  (lOtnina,  gS'ta-ma:  the  per- sonal name  of  the  historical  B\iddha,  son  of  Suddhodhaiia, 

a  Sakya  chieftain  whose  seat  was  at  Kapilavastu  in  North- 
ern India,  about  100  miles  X.  W.  of  Benares.  His  mother 

was  Maya  (Illusion),  daughter  of  Suprabuddha,  the  chieftain 
of  a  neighboring  clan,  the  Koli,  whose  territories  w<'re  sepa- 

rated from  those  of  the  Sakyas  by  the  river  Rohini.  Just 
when  Gautama  was  born  is  not  certainly  known.  A  state- 

ment made  by  Fa-hien,  a  Chinese  Buddhist  pilgrim,  who 
visited  India  about  the  beginning  of  the  fifth  century  of 
our  era,  and  who  stiidied  Buddhism  in  its  original  home, 
points  to  the  eleventh  century  b.  c.,  and  1037  is  the  accepted 
date  in  China.  Other  dates  mentioned  by  Northern  Bud- 

dhists are  753,  687,  and  537  B.  c.  Among  Southern  Buddhists 
the  date  is  usually  fixed  at  633  b.  c.  ;  but  there  is  no  agree- 

ment, and  at  least  one  Eur(j|iean  scholar  makes  it  as  late  as 

493  B.  c.  This  was  not  Gautama's  first  birth,  or  his  first  ap- 
pearance on  the  earth.  Five  liundred  and  fifty  forms  of 

pre-existence  are  recorded,  in  which  he  made  his  way 
through  the  six  Gati,  until  at  last  he  reached  the  heaven 
called  Tushita.  (See  Devaliika.)  From  Tushita  he  descended 
in  the  fullness  of  time  in  the  form  of  a  white  elephant,  and 
entered  the  womb  of  Maya.  On  the  eighth  day  of  the  sec- 

ond month  of  the  following  year  she  was  painlessly  deliv- 
ered of  a  son,  on  whose  body  were  found  the  thirty-two 

marks  and  eighty  forms  of  beauty  whose  presence  betok- 
ened a  Buddha.  He  was  acconlingly  luimed  Siddhartha, 

"  He  who  has  accoinplislied  his  ohject."  Seven  days  later  his 
mother  died,  and  his  aunt  Prajapati  became  his  nurse. 
His  mother  is  said  to  have  been  reborn  in  Tushita.  At 
seven  he  began  his  studies,  and  soon  surpassed  all  other  boys 
in  learning  and  accomplishments  and  in  bodily  strength, 
and  at  ten  he  is  said  to  have  tossed  an  elephant  over  the 
city  walls.  Another  legend,  however,  discredits  this,  and 
says  that  his  kinsmen  complained  in  a  body  that  as  a  mem- 

ber of  the  Kshatriya,  or  warrior  caste,  he  was  deficient  in 
those  martial  and  athletic  exercises  which  alone  would  fit 

him  for  the  profession  of  a  soldier  and  the  lead<'rship  of 
the  clan.  At  seventeen  he  married  his  cousin  Yasodhani. 
In  the  following  year  began  those  visions  (see  Buddhism) 
which  first  directed  his  attention  to  the  problem  of  life, 
with  its  sorrow  and  death,  and  led  ultimately  to  his  renun- 

ciation of  family  and  home,  that  he  might  solve  the  problem 
and  procure  deliveranc-e  for  himself  and  the  world.  This 
occurred  when  he  was  twenty-nine,  the  birth  of  a  son — Ka- 
hula — being  the  determining  circumstance.  At  midnight  he 
stole  away  wit  h  only  one  attendant,  and  rode  far  into  the  forest 
toward  Rajagriha,  the  cajntal  of  Magadha,  where  he  dis- 

missed his  servant  with  a  message  to  his  father  and  his 
wife  that  he  would  not  return  until  he  could  bring  them 

tidings  of  deliverance.  Cutting  oil'  his  hair  he  iis,sumed  the 
garb  of  a  beggar  and  entered  upon  his  task,  attaching  him- 

self first  to  one  Brahmanical  teacher  and  then  to  another. 
Dissatisfied  with  their  teaching  he  withdrew  into  the  forests, 
where,  in  company  with  five  other  ascetics,  he  subjected  him- 

self for  six  years  to  the  severest  self-mortification  and  fast- 
ing, earning  for  himself  the  epithet  Sdkyamuni  (the  Sakya 

saint).  At  last  convinced  of  the  uselessness  of  those  meth- 
ods, he  refreshed  himself  with  food,  and  removed  to  another 

part  of  the  forest,  where  under  the  shelter  of  a  |iipal-tree  he 
remained  for  forty  days  and  nights  in  fixed  contemplation, 
subjected  the  while  to  innumerable  temptations  by  Miira. 

the  destroyer.  Enlightenment  and  deliverance  at  last  came 
to  him.  he  attained  to  Iluddhahood,  and  iiroponnded  the 
Four  Nolile  Truths  which  have  ever  since  formed  the  basis 
of  Buddhism  (q.  v.).  After  some  weeks  spent  in  meditative 
review  of  the  struggle  and  its  results,  he  set  out  to  proclaim 
his  tidings  of  deliverance,  first  seeking  out  the  two  Brahman- 

ical teachers.  Finding  that  they  were  dead,  he  bethought 
him  of  the  five  ascetics  with  whom  he  had  been  associiilcd 
in  the  forest,  and  who  had  forsukeii  him  when  he  abandoned 
asceticism,  and  converted  them.  These,  witli  a  young  num 
whom  he  met  and  converted,  formed  the  luicleus  of  the 
Sanoiia  (q.  v.),  or  assembly  of  believers  who  were  later  for- 

mally organized  into  a  brotherlnxMl  or  ccuunnniity  of  monks, 
bound  to  celibacy  and  simplicity  of  life,  living  entirely  on 
unsolicited  alms.  The  remainder  of  his  life  (forty-five  years) 
was  spent  in  wandering  all  over  ludi;i,  expounding  his  doc- 

trine and  making  converts.  His  father  and  wife  lieard  his 
gospel  with  gladness  and  became  disci]iles,  and  his  aunt 

Prajapati  became  the  first  "mother  superior"  of  the  com- 
munity of  nuns  wliich  he  was  persuaded  to  establish.  He 

died  at  Kushinagara,  and  was  cremated,  in  the  eightieth 
year  of  his  age,  543  B.  c,  or,  as  some  modern  European  schol- 

ars now  say,  412  B.  v.  No  trustworthy  biography  of  Gautama 
is  found  in  the  Southern  Canon.  The  Lalitavistara,  one  of 
the  nine  dharnuis  of  the  Xepaulcse,  is  very  ancient,  but  is 
overlain  with  much  thai  is  legendary  and  fanciful.  It  was 

written  in  pure  Sanskrit,  and  was  ti'anslatcd  into  Chinese 
about  the  year  68.  A  [lopular  version  of  it  forms  the  basis 
of  the  Hoinmiiic  Leqend  of  Sakya  Buddha,  by  Beal  (Lon- 

don, 1883).  Besides  tliis,  see  Bishoji  Bigandet's  Life  or  Ley- end  of  Oaudanui.  the  Biidd/ai  of  the  Burmese  (London, 

1880);  W.  W.  Kockhill's  The  Life  of  the  Buddha,  etc.  (Lon- 
don. 1884),  and  the  works  mentioned  under  the  article  Bud- 

dhism. R.  Lillet. 

Gailtier,gy  ti-a',THEoi>niLE:  author;  b.at  Tarbes,  France, 
Aug.  31.  1811  ;  studied  at  the  College  of  Charlemagne,  and 
tried,  without  success,  to  become  an  artist.  In  1880  he  pub- 

lished a  volume  of  poems,  and  from  that  time  took  position 
as  a  Parisian  litterateur  of  the  ronumtic  school ;  was  1836-56 
art  critic  and  di-auuitic  censor  for  the  I'resse ;  became  liter- 

ary editor  of  the  Moniteur  I'ltirersel  1856,  of  the  Journal 
Offieiel  1869.  Author  of  Albert  us  (poem.  1833),  .some  pleas- 

ant books  of  travel,  many  good  novels,  and  other  works, 

among  which  are  IjCS  grotesques  (1844) ;  Tresors  d'arl  de 
la  liussie  (with  Richcbourg,  1860-68);  Ilistoire  de  I'art 
dramatiqne  en  France  (6  vols.,  1859),  with  several  poems, 
librettos,  and  many  fugitive  pieces.  His  style  is  delight- 

fully clear,  but  is  without  the  piquancy  so  much  affected  by 
most  French  writers.  His  criticism  .shows  adaptations 

from  Gernum  philosophy,  by  which  he  was  profoundly  in- 
fluenced, but  without  losing  his  own  independence  as  a 

thinker.     D.  in  Paris,  Oct.  33,  1873. 

Gauze  [from  Fr.  gaze  :  Span,  gasn  :  Mod.  Gr.  ya^a] :  a 
light  falu'ie  of  silk  or  silk  and  cotton,  woven  so  loosely  and 
with  such  delicate  threads  as  to  be  quite  transparent.  Since 
the  introduction  of  antiseptic  methods  in  surgeiy  enormous 

amounts  of  antiseptic  gauze,  or  gauze  impregnated  with  cer- 
tain drugs,  are  used.  It  is  believed  to  take  its  name  from 

Oaza.  in  Palestine,  where  it  was  once  made.  Switzerland, 
France,  and  Scotlaml  chiefly  produce  it.  The  name  is  also 

given  to  other  liglit  fabrics,  such  as  the  woolen  or  silk-and- 
woolen  material  used  for  summer  undershirts.  Fine  wire 
cloth  is  called  wire  gauze.  It  is  often  of  remarkable  deUeaey 
and  transparency. 

(xavarili,  gali-vaarnt'e :  the  name  assumed  by  Sulpice GuiLLAUME  Paul  Chevalier  ;  artist :  b.  in  Paris,  1801  ; 

first  published  sketches  of  the  valley  of  Gavarnie  in  the 
Pyrenees,  whence  his  pseudonym  ;  attained  great  fame  by 
his  humorous  delineations  of  Parisian  life,  exposing  the 

foibles  of  good  society,  as  well  as  the  laughable  eccentrici- 
ties of  low  life.  He  "also  illustrated  several  books,  among 

them  Sue's  Wandering  Jew.     D.  at  Auteuil,  Nov.  23,  1866. 

CJavazzi,  gaa-vaat'se"e,  Alessandro  :  champion  of  Italian 
indei>endence,  unitv,  and  evangelization  ;  b.  at  Bologna,  Mar. 
31, 1809.  In  1835  he  joined  the  monastic  order  of  Barnabites, 
and  was  a|ipointed  Professor  of  Rhetoric  at  Naples  in  1829, 
and  in  1840  was  transferred  to  Rome.  There  he  warmly 
welcomed  the  liberal  movement  which  characterized  the 

opening  years  of  the  pontificate  of  Pius  IX.  (before  1846). 
In  1848  iie  was  made  suddenly  famous  by  an  impassioned 
oration  which  he  pronounced  in  the  Pantheon  in  commem- 

oration of  the  patriots  who  had  fallen  on  the  plains  of  Lom- 
baniy  in  the  war  with  Austria.     The  pope,  who  then  shared 
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in  the  nalioiml  eiilluisiasm.  appointod  him  pliaplain-ffoncral 
and  aliiioner  of  llir  Koinan  Ir'jioii  (l(i,l)0()  slmiif;),  raised  tn 

talce  part  in  the  struggle.  'I'liese  lroop^^,  whieli  liad  iiiarelu'd to  Vicenza,  were  soon  recalled.  But  (iavazzi,  instead  of  re- 
turning witli  them,  broke  with  the  pope,  and  bceaine  an- 

other Peter  the  Hermit,  preaching  a  new  eru.sade.  The 
new  republic  made  him  cliaplain-general  of  the  army.  The 
French  occu[iation  of  Rome  (in  July,  1849)  drove  him  into 

exile.  Ilevisileil  Knglaiid,  Scot  land,  the  I '.  S.,  and  Canada, 
lecturing  against  the  Fajial  Church.  In  IS.'il,  while  in  Ijon- 
don,  he  published  first  his  Memoirs,  and  a  few  mcmlhs  later 
his  OraliuHK.  In  1860  he  was  with  Oaribaldi  in  Sicily.  In 
1870  he  was  again  in  England,  and  in  187;:i  went  once  more  to 
the  U.  S.  lie  was  the  foumler  of  the  Free  Christian  Church 
of  Italy  (1870).  and  of  its  theological  seminary  in  Rome  in 
1875,  and  in  it  was  Professor  of  Dogmatics,  Apologetics, 
and  Poleuucs.  D.  in  Rome,  Jan.  9,  1889.  See  his  liecol/ec- 

tiuns  of  tliP  Last  Four  I'npfs  (London,  18.")9) :  No  Union with  Home  (1871) ;  The  Priest  in  Abso/ulion  (1877). 
Revised  by  S.  M.  Jackson. 

Gavelkind  [adajited  in  form  to  gaivJ,  tribute  <  0.  Bng. 
gafol  +  kind,  but  originally  a  Celtic  word,  Ir.  yabhailcine, 
favelkind,  liter.,  family-tenure  ;  gabhail,  taking,  tenure : 
!ornish  ̂ nct-Z  +  cine,  race,  family]:  a  system  of  customary 

land-tenure  prevailing  in  England  in  the  county  of  Kent, 
and  found  also  in  other  |iarts.  by  which  at  the  death  of  a 
land-owner  his  land  is  equally  divided  among  all  his  sons; 
if  he  have  no  sons,  among  all  Ids  daughters;  or,  if  he  have 
no  issue,  among  all  his  brothers.  This  custom  no  doubt  ex- 

isted universally  throughout  the  kingdom  before  the  intro- 
duction of  primogeniture  about  the  time  of  the  Norman  con- 

quest, and  was  retained  by  the  inhabitants  of  Kent  as  a  part 
of  their  ancient  liberties.  It  is  a  peculiarity  of  this  tenure 
that  the  estate  has  never  been  subject  to  forfeiture  in  case  of 
attainder  for  felony,  and,  when  fcofTmenl  was  in  use  as  a  mode 
of  conveyance,  the  heir  was  capable  of  selling  the  land  and 
giving  liverv  of  seizin  at  the  early  age  of  fifteen.  The  special 
mode  of  inheritance  apjiertaining  to  lands  hehl  in  gavelkind 
is  distinct  alike  from  the  usual  English  system  of  primogeni- 

ture and  the  law  of  descent  prevailing  iii  the  U.  S.,  by  which 
all  the  children  of  an  intestate,  females  as  well  as  males,  take 
equal  shares  in  the  land.     Revised  by  P.  Stvrges  Allen. 

(iSavestou,  Piers  :  See  Edward  II. 

(rav'lae  [from  Lat.  gavici.  a  sea-mew] :  an  order  or  sub- 
order of  birds  containing  the  gulls,  the  equivalent  of  the 

superfandly  Larnidecs  of  Stejnegor,  or  the  order  Longi- 
pennes    minus   the  petrels   (Tiibinares).      See   Gull    and 
LONGU'EXNES.  F.  A.  L. 

Ga'vial,  or  Na'koo  [from  Jlod.  Jjiit.gavialis,  from  Hind. 
ghariyHl,  whence  Eng.  gharrial,  gavial] :  a  peculiar  species 

of  crocodile  (Oavialis  gan- 
jrf //c«s)characterizeil  by  long, 
narrow  jaws,  inhabiting  some 
of  tlie  rivers  of  India,  espe- 

cially the  upper  Ganges  and 
its  tributaries.  The  male  has 
a  large  cartilaginous  lump 
upon  the  snout,  in  which  the 
nostrils  open.  The  teeth, 
though  nmnerous  and  sharp, 
are  slender,  and  although  the 
gavial  sometimes  attains  a 
length  of  20  feet  it  is  doubt- 

ful if  it  ever  attacks  man. 
The  food  of  the  animal  is 

principally  fishes.  An  allied 
crocodile  {Tomisfoma  schle- 

geli).  distinguished  by  a  wider,  shorter  muzzle,  and  less  num- 
erous, stouter  teeth,  inhabits  Borneo.    See  Crocodile. 

F.  A.  Lucas. 

GaTilaii  (ga1i-ve~e-laan')  Muiiiitains :  a  group  of  moun- tains in  Monterey  Co.,  Cal..  near  the  Pacific  coast.  The 
highest  point  is  Mt.  Pacheco,  2,845  feet  high. 

Gavot'  [from  Fr.  garotte,  liter.,  femin.  of  Garot,  an  in- 
habitant of  Gap.  the  Alpine  district  where  the  dance  orig- 

inated; cf.  Sc/iottische  and  Polonaise] :  in  music,  a  gay  and 
spirited  dance-tune,  written  in  common  time.  It  has  two 
strains,  each  of  which  is  repeated,  the  latter  being  usually 
the  longer.  The  gavot  was  familiar  in  the  seventeenth  cen- 

tury and  later,  and  often  appears  in  connection  with  the 
minuet — as,  e.  g..  in  the  forty-eight  sonatas  of  Corelli. 

Gavial. 

(Jay,  gii,  Claude:  naturalist;  b.  at  Draguignan,  France, 
Mar.  18.  1800;  studied  zo'ilogy  at  Paris;  traveled  in  Greece 
and  Asia  Elinor,  and  in  1828  went  to  Chili,  where  he  was 
em[)loyed  by  the  (ioveniment  to  make  an  extended  survey 
of  the  country.  In  pursuance  of  this  commis.sion  he  visited 
every  province  and  the  islands,  making  careful  maps  and 
collecting  animals,  plants,  and  minerals;  he  also  brought 
together  a  large  mass  of  historical  material.  Returning  to 
France  in  184:i  he  began  the  pjublication  for  the  Chilian 
Government  of  his  great  work,  Jlistoria  fisica  y  polilica  de 
Chile  (24  vols,  and  atlas,  1843-51).  He  also  published  a 
large  map  of  Chili,  and  many  important  pa|jers  on  the 
country.  He  made  a  journey  to  Russia  and  Tartary  1856- 
.58,  and  suVjsequently  studied  mines  in  the  U.  S.  U.  in 
Paris,  Apr.  6,  1863.  Herbeet  H.  Smitil 

(iay,  John  :  poet;  b.  in  Devonshire,  England,  1685;  was 
apprenticed  in  Lonilon  to  a  silk-mercer;  published  liural 
Sports,  a  poem  (1711),  which  won  him  Pope's  lifelong  favor; 
became  in  1712  secretary  to  the  Duchess  of  Marlborough, 
and  in  1714  secretary  to  (Jlarend(jn,  who  was  then  ambas- 

sador to  Hanover;  acquired  wealth,  but  lost  it  in  the  South 
Sea  Bubble,  and  after  1727  was  a  de|)endent  upon  the  bounty 
of  the  Duke  of  tjueensberry.  He  was  the  author  of  several 
very  successful  dramas,  some  fine  ballads,  such  as  Black- 
eyed  Susan,  and  other  poems,  like  The  Shepherd's  Wee/c 
(1714)  and  Tririn  (1715),  remarkable  for  wit.  The  excel- 

lent Fables  (1727)  and  The  Beggar's  Opera  (1728)  are  espe- cially noteworthy.     D.  in  London,  Dec.  4,  1732. 

Gay,  Marie  Fra:n(,'oise  Sophie,  Madame:  author:  b.  in 
Paris,  July  1,  1776;  married  M.  Liottier,  a  broker,  but  was 
divorced  from  him  and  married  M.  Gay,  who  was  afterward 
appointed  the  receiver-general  of  the  department  of  the 
Roer.  Madame  Gay  became  the  leader  of  a  brilliant  coterie 
of  literary  and  artistic  people,  and  her  salon  was  frequented 
by  some  of  the  most  distinguished  men  of  the  time.  Her 
first  writing  was  a  letter  publislied  in  1802  in  the  Jonrnal 

de  Paris,  in  defense  of  Madame  de  Stai^i's  novel  of  Delphine, 
and  this  was  followed  by  her  first  novel,  Laure  d' Estell,  in 
the  same  year.  She  wrote  several  successful  plays  and  the 
words  of  a  number  of  operas.  D.  in  Paris,  Mar.  5,  1852. 
Probably  the  best  known  of  her  writings  is  Anatole  (1815), 
the  .story  of  the  love  affairs  of  a  deaf  nmte.  Among  her 
other  works  may  be  named  Leonie  de  Jlontbretise  (1813) ; 
Les  Salons  celehres  (2  vols.,  1837) ;  and  Ellenore  (4  voks., 
1846).  Her  daughter  Delphine  (180.5-55).  also  an  author, 
married  EImile  de  Girardin.     See  Girardin. 

Gay,  Walter  :  genre-painter ;  b.  at  Hingham,  Mass., 
1856.  Pupil  of  Bonnat,  Paris ;  third-class  medal,  Paris 
Salon,  1888 ;  second-class,  Paris  Exposition,  1889 ;  member 
Society  of  American  Artists  1880  His  picture  Le  Bine- 
dicite  is  in  the  Luxembourg  Gallery,  Paris,  and  there  are 
works  by  him  in  the  Metropolitan  Museum,  Xew  York,  and 
Museum  of  Pine  Arts,  Bo.ston.  W.  A.  C. 

Gay,  WiNCKWORTH  Allan  :  landscape-painter ;  b.  in 
Hingham,  Mass.,  Aug.  19.  1821 ;  studied  with  Prof.  Robert 
Weir,  of  West  Point,  afterward  with  Constant  Troyon  in 
Paris;  passed  several  years  in  Europe,  but  is  best  known  in 
his  own  country  in  Boston,  by  his  quiet,  meditative  pictures, 
chiefly  of  New  England  scenery. 

Gaya.  gi  yaa  :  a  district  and  city  of  the  Patna  division  of 
Bengal,  British  India  ;  S.  of  Patna  and  E.  of  the  river  Son. 

The  district  lies  between  the  parallels  24°  17'  and  25'  19'  N. 
lat.,  and  meridians  84°  4'  and  86°  5'  E.  Ion.  Area,  4,718 
sq.  miles.  The  country  is  a  nearly  level  plain,  with  a  gentle 
slope  toward  the  Ganges;  the  eastern  and  northern  parts 
are  fertile  and  highly  cultivated,  while  the  southern  is  in- 

fertile and  covered  with  jungle.  Pop.  2.000,000  (nearly  all 
Hindus).  The  chief  town  and  administrative  headquarteis 

is  the  city  Gaya.  on  the  river  Phalga,  lat.  24°  47'  N..  Ion. 
85°  3'  E.  Pop.  (1891)  79,920.  (See  map  of  N.  India,  ref.  7-11.) 
It  is  a  sacred  city  for  the  Buddhists.  The  ruined  city  of 
Buddh  Gaya,  6  miles  S.  of  the  modern  city,  marks  the  resi- 

dence of  Sakyamuni.  the  founder  of  the  Buddhist  religion, 
and  near  it  is  the  sacred  fig-tree  under  which  he  became 
Buddha.  There  are  forty-five  sacred  spots  around  Gaya, 
which  are  visited  by  from  100.000  to  200,000  pilgrims  an- 

nually.   Gaya  is  connected  by  rail  with  Patna.    M.  W.  H. 

Gaval.  gi'aal  [the  native  name  for  the  domesticated  gaur 
(seedAUR);  perhaps  from  deriv.  meaning  domesticated  of 
Sanskr.  gaya,  household] :  a  variety,  perhaps  a  species  {Bos 
gavmus),  of  the  domestic  ox  ;  found  in  parts  of  Bengal  and 
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PartlRT  Indiii,  where  it  is  reareJ  in  great  lionls  for  its  Iiiile 
and  tle.sli.     It  gives  very  rich  Ijut  se;iiity  iiiilii. 

GayiirrC,  gr'aTir'riV,  (.'itaklks  Etienne  AKTiim:  histo- rian;  li.  at  New  Orleans,  Ija.,  ,lan.  0,  IHOit:  was  cilucated  at 

tlie  College  of  New  Orleans,  and  studied  law  in  I'hiladel- 
Ehia;  admitted  to  the  bar  in  1829;  was  sent  in  ls:5()  to  the 
legislature,  and  several  times  in  later  years ;  in  1831  be- 

came dniuty  attorney-genoi-al  of  Louisiana;  jiresiding  judge 
of  the  New  Orleans  city  court  in  1833  ;  was  elected  in  1835 
to  the  U.  S.  Senate,  but  did  not  take  his  seat;  was  Secretary 
of  State  in  Louisiana  1846-53.  lie  is  V)est  known  as  the 
author  of  a  series  of  imjiortant  works  ujion  the  history  of 
Louisiana,  partly  in  French  and  partly  in  English  (1830, 

1847,  1848,  1851,  1852,  1854);  Fliilip  II.' of  Spain  (ii  history, 1866) ;  Fernando  de  Lemos  (a  novel,  1872) ;  Aubert  Dubayet, 
a  sequel  to  the  foregoing  (1882);  besides  a  drama,  lectures, 
and  addresses.     D.  iu  New  Orleans,  Feb.  11,  181)5. 

Gay-featlier;  a  local  name  for  the  blazing-stars,  Liatris 
seariosa  and  spicata,  and  perhaps  for  other  sfjccies  of  that 
Interesting  genus  of  composite  herbs.  They  grow  exten- 

sively throughout  most  of  the  U.  S. ;  have  bulbous  roots,  a 
terebinthinate  taste,  and  active  medicinal  properties.  They 
have  beautiful  purple  flowers. 

Gay  Head  :  town  ;  Dukes  co.,  JIass.  (for  location  of  coun- 
ty, see  map  of  Massachusetts,  ref.  6-J) ;  22  miles  W.  of  Ed- 

gartown.  It  forms  the  west  part  of  the  island  of  Martha's 
Vineyard ;  comprises  a  bold  headland  on  which  there  is  a 

lighthouse— lat.  41°  20'  52"  N.,  Ion.  70°  4'J'  47"  W.— with 
light  170  feet  above  the  sea;  and  takes  its  name  from  the 
brilliant  colors  of  its  cliffs.  To  the  geologist  its  rocks  are 
peculiarly  interesting  from  its  Miocene  fossils — coprolites, 
bones,  lignite,  iron  ores,  etc.  The  inhabitants  are  chiefly 
Indians,  who  engage  in  farming,  fishing,  and  rearing  a 
breed  of  small  horses  called  Oav  Head  ponies.  Pop.  (1880) 
161;  (1890)  139;  (1895)  169. 

Gay-Liissac,  ga'lii'saak',  Joseph  Louis  ;  chemist ;  b.  at  St.- 
Leonard,  Haute- Vienne,  Prance,  Sept.  6.  1778;  was  ad- 

mitted Dec.  27,  1797,  to  the  Polytechnic  School ;  assigned 
in  1800,  while  still  a  pupil,  as  assistant  to  BerthoUet  in  the 
government  chemical  works  at  Arcueil.  where  he  speedily 
won  the  high  approbation  of  his  superior,  and  was  promoted 
soon  after  to  be  assistant  professor  in  the  Polytechnic.  In 
1804  he  made  two  balloon  ascensions,  the  first  with  Biot 
Aug.  24,  and  the  second  alone,  Sejit.  16,  for  the  purpose  of 
observing  the  variation  with  altitude  of  magnetic  intensity, 
attaining  in  the  last  ascent  the  great  height  of  7,016  meters, 
or  23,000  feet.  In  the  same  year  he  became  associated 
with  the  illustrious  Humboldt  in  eudioraetrical  experiments, 
in  the  course  of  which  he  incidentally  demonstrated  that 
oxygen  and  hydrogen  unite  to  form  water  in  the  proportions 
by  volume  of  100  of  the  first  to  200  of  the  second.  This  led 
to  the  investigation  which  resulted  in  the  subsequent  an- 

nouncement (in  1808)  that  gases  always  combine  in  definite 

proportions  by  volume.  In  1805,  in"  company  with  Hum- boldt, he  left  Paris  on  a  scientific  tour  through  Southern 
France,  Italy,  Switzerland,  and  Germany,  reaching  Berlin 
on  Nov.  16 ;  was  elected  to  the  Academy  of  Sciences  in 
1806;  Professor  of  Chemistry  at  the  Polytechnic  School  in 
1809 ;  and  also  Professor  of  Physics  at  the  Sorbonne ;  and 
in  1832  Professor  of  Chemistry  at  the  Jardin  des  Plantes. 
In  1807  determined  the  coefficient  of  expansion  of  gases  at 
constant  pressure  with  increase  of  temperature.  In  1808,  as- 

sociated with  Thenard,  he  discovered  a  chemical  process  for 
obtaining,  from  their  alkaline  oxides,  potassium  and  sodium 
in  quantity — metals  which  had  been  previously  obtained  by 
Sir  Humphry  Davy  by  electrolysis.  Other  results  arrived 
at  by  these  two  discoverers,  and  pidilished  in  1809,  were  the 
decomposition  of  boraoio  acid  and  the  production  of  Ijoron, 
and  the  demonstration  of  the  probably  elementary  nature 
of  chlorine  (then  called  oxygenated  muriatic  aeid  gas).  In 
1813  Gay-Lussac  investigated  the  nature  of  iodine,  acciden- 

tally discovered  two  years  before  by  Courtois,  a  manufac- 
turer of  saltpeter  in  Paris,  and  pointed  out  the  analogy  be- 
tween chlorine,  iodine,  and  sulphur.  In  1815  his  most  re- 

markable chemical  tliscovery  was  made,  that  of  the  compound 
radical  cyanogen,  with  its  singularly  energetic  compounds, 
especially  cyanhydric  or  prussie  acid.  In  1816  he  invented 
his  portable  siphon  (or  mountain)  barometer,  since  so  ex- 

tensively used.  In  1818  he  was  appointed  superintendent 
of  the  Government  gunpowder  and  saltpeter  works,  and  was 
subsequently  called  on  to  advise  in  the  administration  of 
the  excise;  and  in  1829  was  made  chief  assayer  to  the  mint. 
While  acting  in  these  several  capacities  he  originated  many 

ingenious  processes  and  instnimcnts  for  the  apjilication  of 
scientific  principles  lo  itiduslry.  In  1831  he  was  chfisen 
delegate  to  the  Chamber  of  Deputies  from  St.-Leonard,  and 
in  1839  was  iTiade  a  peer  of  France.  This  honor,  according 
to  his  biographer,  Arago,  would  have  been  conferred  on 
him  many  years  earlier  but  for  the  fact  that  "  he  worked 
every  nujrning  at  the  assay  ollice  with  his  own  hands"— a 
fact  esteemed  by  the  be.stowers  of  such  distinctions  incom- 

patible with  the  dignity  of  tlie  peerage.  The'  titles  alone  of 
his  memoirs  would  fill  many  pages.  They  may  be  found 

principally  in  the  J/e'/HoiVc.s  di-  la  Sociflf  d'AriKeil  and  in the  Annales  de  C/iimie  et  de  Pliysique.  of  which  latter  for 

many  years.  Jointly  with  Arago,'  he  was  the  editor.  D.  in 
Pai-is,  May  9,  1850,  of  atro|.hy  of  the  heart. 

Ga'za  [Ui^h.yhazzah,  strong;  Modern  Ohuzzeh] :  in  Pal- 
estine :  the  southernmost  and  strongest  of  the  live  royal 

cities  of  the  Philistines  (see  map  of  Palestine,  ref.  11-B).  It 
was  the  limit  of  the  conquest  under  Joshua  (Josh.  x.  41). 
Along  with  Damascus,  it  is  one  of  the  oldest  cities  in  the 
world,  and  still  one  of  the  chief  cities  in  Palestine.  Com- 

manding the  road  to  Egypt,  it  has  been  the  scene  of  re- 

peated and  desperate  struggles.  Samson's  exploits  have 
made  it  famous  (Judg.  xvi.).  It  was  captured  by  Alexander 
the  Great  after  a  siege  of  nearly  five  months.  In  634  it  fell 

into  the  hands  of  the  Saracens'for  a  time,  and  since  the  bat- tle of  Ilattin  in  1187  has  remained  Mohammedan.  Gaza  is 
now  about  2  miles  from  the  Mediterranean,  nearly  the  whole 
space  between  it  and  the  sea  being  covered  with  ruins.  It 
hits  a  ]:iort  called  Majuma.  The  nucleus  stands  on  a  hill, 
with  its  buildings  of  stone,  the  suburbs  containing  only 
mud-hovels.  The  pojiulation  is  estimated  at  about  16.000, 
mostly  Mohammedans.  Revised  by  S.  M.-Jacksos. 

Gaza.  Theodorus  ;  Greek  humanist  and  scholar;  b.  about 
1400  at  Thessalonica;  left  that  town  on  its  cajrture  bv  the 
Turks  in  1430;  became  rector  and  Professor  of  Greek  in  the 
gymnasium  of  Perrara  1447 ;  learned  Latin  under  Vettorino 
da  Feltre;  was  employed  1450-56  by  Pope  Nicholas  V.,  and 
1456-58  by  Alfonso  the  Magnanimous  of  Naples.  Bessariou 
procured  him  a  small  benefice  in  Southern  Italy.  D.  in 

1478.  His  Greek  grammar  (1495)  was  long  famous";  the  last edition  appeared  in  1803.  Ills  letters,  his  Greek  treatise  on 
the  calendar,  and  numerous  translations  from  Latin  to  Greek 

(Cicero's  De  senecfvte  and  De  amicitid)  and  Greek  to  Latin 
(Aristotle,  Theophrastus.  ̂ Elian,  Dionysius  of  Ilalicarnassus, 
Chrysostoraos)  have  established  his  reputation..  See  H. 
Hodius,  De  Greeds  illustr..  etc.,  pp.  55-101  (London,  1742) ; 
L.  Stein,  Arcliiv  f.  Gescluchte  der  P/ifhisophie,  ii.,  pp. 
426-58.  Revised  by  Alfred  Gitdeman. 

Gazelle  [from  0.  Fr.  yazelle  :  S]ian.  gaze/a.  from  Arab. 
ghazal,  wild  goat,  gazelle] :  common  name  of  the  Guzella 

Female  gazelle. 

dorcas  and  the  nearly  allied  species,  antelopes  of  Africa  and 
Asia.  The  above-mentioned  species  is  found  in  Northern 
Africa,  but  the  ariel  gazelle  of  Asia  is  a  more  graceful  vari- 
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ety  of  llie  same  species.  The  gazelles  are  oelehnited  for 
their  elegant  forms  and  tlie  beauty  of  their  eyes.  They  are 
easily  taineci.  ami  beeoine  great  favorites  from  tlie  gentleness 
of  their  disposition.  OazMa  smmmeriwjii  anil  isabdla 
(both  African)  are  among  the  other  closely  kindred  species. 
Sec  Anteloi'K. 

(Jazette  [Fr. //rt3fi//c,  from  Ital.  ffuzzetla,  g&zette,  orig.  a 
Venetian  news  bulletin  supposed  to  have  sold  for  a  ga- 
^eWa,  a  cop|ier  coin  worth  a  farthing;  prob.  dimin.  of  Jjat. 

j/aza,  treasure,  fi-om  (Jr.  7afo,  ti-easure.  from  the  Pers.] :  a 
periodical;  a  prifited  JDiirrial :  a[iplied  especially  to  the 
olVicial  newsiiapers  printeil  scmi-wcckly  in  London.  Edin- 

burgh, and  Dublin,  and  containing  appointments,  ofHeial 
acts,  proclamations  of  the  Government,  bankrupt  notices, 
and  the  like. 

(Jazettficr  [from  Hid.  ijazzetHere,  writer  of  news,  deriv. 
of  gazetta,  gazette.  See  Gazette]  :  a  geographical  diction- 

ary; a  work  containing  some  account  of  civil  and  natural 
divisions  in  geograi>liy.  of  mountain.s,  river.s.  lakes,  seas,  etc., 
arranged  in  al|ihabetieal  (jrder.  Gazetteers  often  are  local 
or  national,  but  there  are  many,  more  or  less  complete, 
which  describe  places  in  all  parts  of  the  world.  See  Dic- 
tionary. 

a  Clef:  in  music,  the  sign  or  mark  indicating  the  treble 
staff.  Its  place  is  on  the  secoinl  line,  or.  rat  her,  that  line  is 
the  axis  around  which  it  entwines.  This  clef  was  originally 
compounded  of  the  letters  <j  and  s — the  former  giving  its  lo- 

cation the  name  of  G  (as  two  octaves  above  gamut  G),  and 
the  latter  representing  sol,  or  the  fifth  (in  the  scale  of  C)  of 
the  series  of  syllables  used  in  solmization.  The  name  G  be- 

ing thus  given  to  notes  on  the  second  line,  all  others,  above 
and  below,  bn  the  same  staff  derive  their  names  from  it.  In 
organ  and  pianoforte  music  the  trelile  clef  is  prefixed  to  the 
part  plaved  bv  the  right  hand,  and  the  bass,  or  F  clef,  to 
that  for  the  left. 

(ireariiig:  See  Wiieei.wohk. 

(ieary,  gii  ic'e,  Joh.v  White:  soldier;  b.  in  Mt.  Pleasant, Westmoreland  CO.,  Pa.,  Dec.  30,  1819;  studied  at  Jefferson 
College,  Cannonsburg,  Pa. ;  became  a  civil  engineer.  In  the 
war  with  Mexico  (1846-48)  he  served  with  distinction  as 
lieutenant-colonel  Second  Pennsylvania  Volunteers;  was 
promoted  to  the  colonelcy  of  his  regiment,  and  on  the  cap- 

ture of  the  city  of  Mexico  was  placed  in  command  of  the 
citadel.  In  1849  he  was  appointeil  by  President  Polk  post- 

master of  San  Francisco,  Cal.,  with  authority  to  organize 
the  postal  service  throughout  the  Pacific  coast  territory. 
Soon  afterward  he  was  elected  alcalde  of  the  city,  and  was 

appointed  by  the  military  governor  Judge  of  the  first  in- 
stance for  San  Francisco.  He  remaineil  in  San  Francisco 

till  1852,  performing  at  different  times  the  px-officio  duties 
of  sheriff,  recorder,  probate  .judge,  etc.,  and  exercising  a  large 
influence  in  organizing  the  government  of  that  city,  whose 
first  mayor  he  was  (18.50).  Returning  to  Pennsylvania  in 
1853,  he  remained  in  private  life  till  1856,  when  he  was  sent 
by  President  Pierce  to  Kansas  as  Governor.  His  territorial 
administration  was  not  successful,  and  becoming  involved  in 
trouble  with  Judge  Leconipte,  Geary  was  forced  to  retire, 

returning  to  Pennsylvain'a  and  remaining  in  private  life  till the  outbreak  of  the  civil  war  (1861),  when  he  raised  and 
equipped  the  Twenty-eighth  Pennsylvania  Volunteers,  which 
regiment  he  commanded  in  several  engagements  in  the 
Shenandoah  valley.  In  Apr.,  1863,  he  was  appointed  briga- 

dier-general, and  the  next  year  promoted  to  be  major-gen- 
eral and  placed  in  command  of  a  division,  remaining  in 

active  service  till  the  close  of  the  war.  In  1866  he  was 
elected  Governor  of  Pennsylvania  by  the  Republican  party, 
and  re-elected  in  1869.  D.  suddenlv  at  Ilarrisburg,  Pa., 
Feb.  8,  187:1 

Gpas'ters  [from  Gr.  yri,  earth  +  acrriip,  star] :  the  earth- 
stars  ;  a  genus  of  Puff-balls  {q.  v.). 

Gebweller,  gap'vl-ler :  town  of  Upper  Alsace,  Germany 
(formerly  GuehwiUer,  Ilaut-Rliin,  Prance) ;  in  a  valley  near 
Mt.  Gebweiler,  the  highest  point  of  the  Vosges;  14  miles 
S.  S.  W.  of  Colniar,  on  the  river  Lauch  (see  map  of  German 
Empire,  ref.  7-G).  It  has  several  spinning,  weaving,  bleach- 

ing, and  dyeing  establishments,  and  manufactures  woolen 
goods,  silk  ribbons,  and  machinery.  It  is  an  old  city,  dating 
from  the  eighth  century,  but  the  only  building  of  interest  is 
the  Roman  Catholic  cathedral.     Pop.  (1890)  12.:^67. 

(Jccko,  gek'o  [:  Fr.  and  Germ,  gecko,  named  in  imitation 
of  its  cry]  :  a  name  given  to  numerous  thick-tongued  noc- 

turnal lizards  of  the   familv  Oeckotidce.     There  are  about 

100  sijccies,  among  which  the  Ptyndactylus  gecko  of  Africa 
(who.se  footsteps  were  thought  to  be  the  cause  of  the  lepro.sy, 
and  which  was  considered  able  to  eat  steel)  and  the  Gecko 
verus  of  A.sia  are  among  the  best  known.  Other  species  are 
found  in  South  America,  Australia,  etc.  They  generally 
have  the  power  of  climbing  walls,  walking  ujlon  ceilings 
with  the  back  downward,  etc.,  after  the  manner  of  flics. 

(lieddes,  Alexanukk,  LL.  D.  :  Roman  Catholic  biblical 
scholar;  b.  in  the  [jarisli  of  Ruthven.  Bantfshire,  Scotland, 
Sept.  14,  17y7;  educated  in  Paris;  olliciated  as  priest  among 
the  Roman  Catholics  of  Scotland  1764-80.  but,  in  conse- 

quence of  his  extreme  liberality  and  imprudence,  getting 
into  difficulty  with  his  bishop,  he  settled  in  London,  and 
devoted  himself  to  literary  pursuits.  I),  there  Feb.  86, 
1802.  He  is  remembered  by  his  translation  of  the  Bible  (2 
vols.,  1792-97)  with  notes  of  a  ratiimalistie  character,  which 
was  not  finished  further  than  through  the  historical  books 
(a  partial  translation  of  the  Psalms  was  published  1807); 
and  as  one  of  the  scholars  who  have  developed  the  present 
Pentateuchal  criticism.  He  adopted  in  the  main  the  docu- 

mentary theory  of  Eichhorn.  See  his  biographv  by  John 
Mason  Good  (London,  1803).   Samuel  Macauley  Jackson. 

Geddes.  William  Duguid,  LL.  D.  :  educator;  b.  in  Glass, 
Aberdeenshire,  Scotland,  Nov.  21,  1828.  He  was  educated 

at  the  academy  and  university  in  Elgin  and  King's  Col- 
lege, Aberdeen ;  was  appointed  rector  of  the  Aberdeen 

Grammar  School  in  1853;  elected  Professor  of  Greek  in  the 
University  of  Aberdeen  in  1855;  was  Professor  of  Greek  in 

the  United  L'niversity.  Aberdeen,  from  the  union  of  King's and  Marischal  Colleges  in  1860  till  December,  1885;  and 
then  became  principal  and  vice-chancellor.  His  publica- 

tions include  A  Greek  Grammar  (185.5);  edition  of  the 
Pha-do  of  Plato  (1863;  2d  ed.  1885);  Problem  of  the  Ho- 

meric Poems  (1878);  Floscxdi  Grceci  Boreales  (1882);  and, 
with  Peter  Duguicl,  a  work  on  the  heraldic  ceiling  of  the 
Cathedral  of  St.  Machar,  in  Aberdeen  (1888).  He  is  vice- 
president  of  the  Society  for  Hellenic  Studies. 

Gedro'sia  (in  Gr.  reSpao-ia.  KcSpoio-la) :  the  name  given  by 
the  Romans  and  Greeks  to  what  is  now  the  Mekran,  or 
coast-region  of  Baluchistan.     See  Gadrosia. 

Geeloiig,  ge"e-long' :  town  of  Victoria,  Australia  ;  40  miles 
S.  W.  of  Melboilrne,  on  Corio  Bay ;  has  7  banks,  3  news- 

papers, fine  public  buildings,  and  is  connected  by  rail  with 
Ballarat  and  Melbourne  (see  map  of  Australia,  ref.  8-H).  It 
is  a  center  of  the  Australian  wool-trade.  It  has  an  excellent 
harbor.     Pop.  (Dec.  31,  1895)  24,575. 

(Jeer,  George  Jarvis,  D.  D.  :  clergvman  ;  b.  in  Waterbury, 

Conn.,  Feb.  24,  1821 ;  graduated  at'  Trinity  College,  Hart- ford, in  1842,  and  at  the  General  Theological  Seminary  in 
1845 ;  ordained  deacon  in  Christ  church  (Protestant  Episco- 

pal), Hartford,  Conn.,  by  Bishop  Brownell.  June.  1845;  be- 
came rector  of  Christ  church,  Ballston  Spa,  N.  Y.,  Sept., 

1845 ;  ordained  presbyter  in  Ballston  Spa  by  Bishop  De 
Lancey  June  11, 1846 ;  became  associate  rector  of  the  Church 
of  the  Holy  Apostles,  New  York.  Nov.,  1852 :  became  rector 

of  St.  Timothy's  church.  New  York,  Oct.  22,  1857;  received 
the  degree  of  S.  T.  D.  from  Columbia  College,  New  York, 
June,  1862,  and  the  degree  of  D.  D.  from  Union  College, 
N.  Y..  in  Aug.,  1863.  In  18.58,  as  joint  editor  with  Rev. 
Dr.  Muhlenberg  and  Bishop  Bedell,  by  appointment  of  the 

bishops,  he  published  the  Tune-book  of  the  Protestant  Epis- 
copal Church  ;  in  1871  published  a  book  on  The  Conversion 

of  St.  Paul ;  was  the  first  president  of  the  Free  Church 
Guild  of  New  York ;  was  a  member  of  the  General  Conven- 

tion of  1874  from  the  diocese  of  New  York.  D.  in  New  York 

city.  Mar.  16,  1885. 

(lieergeli :  See  Girgeh. 
Geez :  See  Ethiopic  Laxguage  and  Ethiopic  Literature. 

Geifrard,  Fabre  :  a  president  of  Haiti ;  b.  at  L'Anse  k Veau,  Haiti,  Sept.  19,  1806 ;  was  the  son  of  Gen.  Nicolas 
Geffrard.  who  had  co-operated  with  Dessalines  and  Petion. 
Young  Geffrard  was  early  distinguished  for  ability,  and 
though  himself  a  griffe  (three-fourths  African  blood),  took 
the  part  of  the  mulattoes  against  the  blacks.  In  1845  he 
became  a  lieutenant-general,  and  in  1849  was  made  a  duke 
by  Soulouque.  In  1858  he  led  in  the  revolution  against 
Soulouque.  and  banished  him  in  1860.  Geffrard  was  presi- 

dent of  Haiti  1860-67,  when  he  was  himself  banished,  and 
retired  to  Jamaica.     I).  Dec.  31,  1878. 

Gelle,  yevla:  town  of  Sweden;  on  the  Gulf  of  Bothnia; 
100  miles  N.  of  Stockholm  (see  map  of  Norway  and  Sweden, 



GEGENBAUR GEISSLEH'S   TUBES 

70S ref.  10-F).  It  has  considerable  trade  in  iron,  timber,  tar, 
and  Hax,  and  ship-building  and  fishing  industries.  Pop. 

(!«)"))  25,569. 
(Jeffiuibaiir,  ga'gcn-bowr,  Karl,  M.  D.  :  anatomist ;  b.  in 

Wi'irzliurij;,  Germany,  Aug.  31,  1836 :  educated  at  the  Uni- 
versity of  Wiirzburg;  tutor  in  Wi'irzburg  1858-55;  in  .lena 

1855-73;  Professor  of  Anatomy  in  Heidelberg  since  1878; 
leading  authority  in  comparative  anatomy;  author  of 
Orundziiffe  iter  renjleichenden  Analomie  (3d  ed.  1870); 
Grundriss  der  nriilfielii'iiden  Aimtomie.  (3d  ed.  1878); 
Le.hrhiii-h,  di-r  Aiiiitii/iiie  ih-s  Meiisc/ien  (4tli  ed.  18!)0).  Edi- 

tor of  Morpho/iii/isc/ie-i  Jdhrhiivk  since  1876.  C  II.  T. 

(itclipu'iia  [from  Lat.  gehen'na,  under  influence  of  lleb. 
from  (ir.  yitwa,  from  Heb.  ffe-IIiimom.  hell,  liter.,  the  val- 

ley of  Ilinnom,  a  valley  near  .Jerusalem  where  children  were 
burned  as  offerings  to  Moloch] :  a  deep  gorge,  the  valley  of 
Ilinnom,  lying  S.  of  Jerusalem  (.Josh.  xv.  8).  Its  exact  loca- 

tion is  disputed.  It  was  called  also  Tophet,  ■'  place  of  tire," 
because  the  practice  of  burning  infants  as  sacrifices  to  Mo- 

loch was  carried  on  here  by  idolatrous  .Jews  (3  C'hron.  xxviii. 
3  ;  xxxiii.  6  ;  cf.  Jer.  vii.  31 :  xix.  2-6).  To  break  up  this  de- 

testable practice,  Josiah  defiled  the  place  (3  Kings  xxiii.  10) 
and  subsequently  it  became  the  receptacle  of  the  dead 
bodies  of  criminals  and  of  brute  beasts,  and  of  all  sorts  of 

filth.  We  are  told  that  perpetual  fires  were  kept  up  to  de- 
stroy this  offal ;  hence  Gelienna  and  Tophet  became  syno- 
nyms for  Hell  {q.  v.).  Revised  by  S.  M.  .Jackson. 

(ieijer,  vi'fr,  Eric  Gustaf  :  liistorian :  b.  at  Ransiiter,  in 
Wermland",  Sweden,  Jan.  13,  1783;  studied,  after  1709.  at 
the  University  of  Upsala ;  in  1803  obtained  the  fii-st  prize 
from  the  Academy  of  Sciences  in  Stockholm  for  liis  disser- 

tation on  Steen  Sture ;  in  1806  graduated  as  a  master  of 
arts ;  in  1809  traveled  in  England ;  and  in  1810  was  ap- 

pointed lecturer  in  History  at  the  University  of  Upsala. 
After  a  short  residence  in  Stockholm  as  inspector  of  the 
archives,  he  returned  in  1815  to  Upsala  as  Professor  of  His- 

tory, in  which  position  he  remained  initil  in  1846  ill-health 
compelled  him  to  resign.  He  retired  to  Stockholm,  where 
he  died  Apr.  23,  1847. 

After  the  revolution  of  1809,  by  which  the  liberty  of  the 
firess  was  established  in  Sweden,  a  fierce  contest  arose  in 
iterature  between  the  French  classicism,  represented  by  the 
Academy,  and  the  romantic  school,  originated  in  Ciermany 
and  represented  in  Sweden  by  two  parties — the  Phosphor- 
ists,  headed  by  Atterbom,  and  the  Goths,  headed  by  Geijer 
and  Tegner.  But  while  the  Phosphorists,  like  their  brethren 
in  Germany,  rushed  through  all  countries  and  all  ages  in 
search  of  the  most  wonderful  subjects  and  the  most  fantastic 
forms,  the  Goths  concentrated  themselves  on  the  national, 
and  took  their  subjects  from  the  old  Scandinavian  sagas 
and  the  Swedish  popular  songs  of  the  Jliddle  Ages.  The 
Goths  did  not  take  part  in  the  battle,  but  when  the  fight 
was  over  they  kept  the  field,  and  the  articles  of  Geijer  in 
Iduna,  the  organ  of  the  party,  as  well  as  his  jioems,  con- 

tributed very  much  to  the  establishment  of  the  taste  of  the 
Swedish  people,  which  liad  been  roused,  but  also  completely 
unsettled,  by  the  Phosphorists.  His  poems  are  not  numer- 

ous, neither  have  they  the  brilliancy  of  those  of  Tegner,  but 
they  are  very  powerful.  The  Viking  makes  an  impression 
as  if  it  were  not  written  on  paper,  but  hewn  in  stone,  and 
many  of  his  psalms  have  been  incorporated  into  the  Swedish 
hymn-book.  In  connection  with  A.  Afzelius  he  produced 
(1814-16)  an  edition  of  the  Swedish  popular  songs  in  three 
volumes,  and  to  many  of  his  own  songs  he  composed  beau- 

tiful melodies,  which  immediately  became  very  popular.  It 
was  as  an  historian,  however,  that  Geijer  acquired  his  great- 

est fame,  especially  as  author  of  Svenska  Folkets  Historia 
(History  of  tlie  Swedish  People),  published  in  3  vols.,  from 
1833  to  1836,  and  translated  into  German  by  Ijcfflor,  into 
French  by  Lundblad,  and  into  English  by  Turner.  His 
first  lustorical  work  was  Svea  Hiki^.-i  Ilcifder  (Annals  of 
Sweden),  1825,  a  series  of  essays  on  the  earliest  history  of 

Sweden.  In  1839  he  published "SA-e/c/t  uf  the  State  of  &we- den  from  Charles  XII.  to  Gustavus  III.,  and  in  1844  Life 
of  Charles  XIV.  John.  He  also  edited  the  i)osthumous 
jiapers  of  Gustavus  III.  in  1843,  and  in  connection  with 
Fant  and  Schroeder  the  Scriptores  Rerum  Saecicariim 
Medii  ̂ vi,  from  1818  to  1828.  His  History  of  the  Swed- 

ish People  ranks  among  the  very  first  works  of  historiog- 
raphy. 

(Seikie,  gee'kcXi,  Sir  Aecuibald,  P.  R.  S.,  IjU.  D.  :  director- 
general  of  the  Geological  Survey  of  the  United  Kingdom ; 
b.  in  Edinburgh  in  1835 ;  educated  at  the  High  School  and 

University  of  Edinbin-gh  ;  became  memlier  of  the  Geologic- 
al Survey  in  1855;  professor  in  E<liid)urgli  1S70;  general 

director  Geological  Survey  and  Geolngical Museum  in  Lon- 
don 1881 ;  and  was  president  of  the  (jeological  Society.  He 

was  knighted  in  1891,  and  was  jircsidcnt  of  the  British  As- 
sociation 1892-93.  Author  of  the  /'henomena  of  the  Gla- 

cial Drift  of  Scotland  (1863);  Geolai/i/  (1873);  Physical 

(/eor/raphy  (1877);  Field  Geology  (1879')';  Class-hook  of  &e- 
o/o;///  (issiij.ftc— His  brother,  .Iamks  (iEiKin,  1  Jj.  I).,  J).'  0.  L. (b.  in  1839),  is  also  a  geologist.  He  jcjined  the  GcM.iogical 
Survey  in  1861,  and  became  Murchison  Professor  of  Geol- 

ogy and  Mineralogy  in  University  of  lOdinburgh  in  1882. 
President  of  the  Geological  Society  1890.  He  istlie  author 
of  The  Great  Ice  Age  (2d  ed.  1877);  Prehistoric  Europe 
(1881) ;  Ontlines  of  Geology  (1888) ;  and  other  works. C.  II.  TlIURBER. 

Geikie,  John  Cunningham,  J).  I).,  LL.  I). :  b.  in  Edin- 

liurgli,  Scotland,  Oct.  26, 1834;  educated  in  (Queen's  College, 
Toronto;  Presbjlerian  pastor  in  Canada  and  England  1851- 
76;  in  1876  entered  the  Church  of  England  and  labored  at 
Dulwich  1876-79;  Paris  1879-81 ;  Barnstaple.  England,  1883- 
85  ;  Norwich  188.5-89 ;  now  resides  at  Bournemouth.  He  is 
the  author  of  Entering  on  Life,  a  book  for  young  men  (Lon- 

don, 1874;  5th  ed.  1890);  The  Great  and'  Precious  Prom- ises, or  Lii/ht  Beyond  (1875;  5tli  ed.  1890);  The  Enqlish 
Beformatian  {lS7o:  13th  ed.  1886) ;  The  Li  fe  and  Words  of 

Chri.it  (1876;  31st  ed.  IslKI) ;  Old  Te.sta'ment  Characters (1877 ;  3d  ed.  1887) ;  Ilonrs  with  the  Bitile,  or  the  Scriptures 
in  the  Light  of  Modern  Discovery  and  Knowledge  (1880-85, 
6  vols,  conqirising  the  Old  Testament ;  n.  c.  The  Bible  by 
llodern  Light,  1893,  scji].):  The  Ilohj  Land  and  the  Bible 
(2  vols.,  1887) ;  A  Short  Life  of  Christ  (1888) ;  New  Testa- 

ment Hours  (1893).  .Samuel  Macauley  Jack.son. 

Geissler  Piiiiii>;  a  form  of  mercurial  air-pump  invented, 
by  Heinricli  Geissler,  Ph.  J).  (1814-79),  a  i)liysicist  and  in- 

ventor of  Bonn,  and  used  by  him  for  the  exhaustion  of  vac- 
uum tubes.  The  Geissler  pump  has  come  into  extended  com- 

mercial use  in  the  manufacture  of  the  incandescent  lamp- 
It  is  probably  not  capable  of  producing  the  extremely  high 
vacua  obtained  by  a  few  skilled  o]ierat<n's  with  pumps  of  the 
Sprengel  type  (j-smhrno  to  rinraoTriniJT  atmospliere),  but  it 
gives  a  degree  of  exhaustion  sufficient  for  nearly  all  experi- 

mental and  practical  purposes.  See  Geissler's  Tubes  and Pneumatics.  E.  L.  Nichols. 

(.ielssler".s  Tubes  (called  also  Plucker's  Tubes) :  glass  tubes 
from  which  the  air  has  lieen  partially  removed  by  means- 
of  a  mercurial  air-puiiq)  fur  exhibiting  the  electric  dis- 

charge in  vacuo.  Their  electrodes  are  of  platinum.  When 
the  pressure  has  been  reduced  to  a  few  thousandths  of  an 

atmosphere,  the  discharge  obtained  b\-  connecting  the  elec- 
trodes with  the  terminals  of  an  electric  machine  or  induc- 

tion coil  assumes  the  beau- 
tiful form  known  as  the 

Geissler  effect. 

Instead  of  a  spark  pass- 
ing directly  Lietween  the 

platinum  points  within  the 
exhausted  tube,  the  attenu- 

ated atmosphere  becomes 
luminous  throughout.  The 
color  of  the  discharge  de- 

pends upon  the  character 
of  the  gas,  being  violet  in 
the  case  of  nitrogen,  green- 

ish yellow  in  chlorine  va- 
por, etc.  The  region  im- mediately surrounding  the 

terminals  is  especially 
brilliant,  and  the  form  of 

the  display  differs  at  the 
positive  end  of  the  tube 
from  that  at  the  negative 
in  a  distinctive  manner. 

As  the  degree  of  exhaus- 
tion increases,  the  dis- 

charge changes  character, 

going  through  many  strik- 
ing modifications.  Final- 

ly, when  only  a  few  hun- 
dred thousandths  of  an  at- 

mosphere of  pressure  remain,  the  vacuum,  which  had  been 
a  good  conductor  of  electricity,  suddenly  ceases  to  convey 
the  dischai-ge,  and  the  interior  of  the  tube  becomes  dark. 

Geissler's  tubes. 
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The  inner  surface  of  tlie  filiiss,  however,  which  dnrinf;  the 
exislenci!  of  tlie  Cieisslor  dischurge  had  shown  a  lcn(k'ncy 
to  pliospliorescence,  continues  to  glow.  Mow  follow  a  very 

wonderful  series  of  phenomena  known  as  the  "C'rookes 
effects,"  which  have  been  studied  at  great  length  by  Mr. 
William  Crookes,  K.  R.  S.  In  these  the  walls  of  the  tubes 
jilay  an  important  part,  and  substances  placed  within  the 
tulie.  especially  various  crystals  and  certain  chemical  salts. 
bec;ome  brilliantly  luminescent.  See  A  Fourth  State  of 
J/a//(>r  (British  Association,  1879). 

Certain  of  the  rays  emanating  from  these  tubes  (called 

X-rai/s  by  Kontgen')  possess  the  property  (discovered  by 
lleinrieh  Hertz  ((/.  v.),  and  more  fully  investigated  by  Len- 
ard,  lKiJ4)  of  penetrating  nearly  all  substances.  This  prop- 

erly Wiis  utilized  by  Prof.  RiiNTOEN  (</.  v.)  for  the  photog- 
raphy of  hidden  objects,  such  as  the  human  skeleton  within 

its  clolliing  of  llesh,  an  instrument  within  its  case,  etc. 
The  Geissler  effect  has  been  extensively  studied  both 

from  the  electrical  and  the  spectroscopic  point  of  view. 
The  light  has  been  found  to  possess  a  spectrum  of  bright 
lines,  characteristic  of  the  glowing  vapor  contained  within 
the  tube.  The  radiant  elliciency  of  the  discharge  consid- 

ered as  a  source  of  light  has  been  investigated  by  .Staub,  of 
Zurich,  and  by  Knut  Angstrom,  of  Upsala.  and  has  been 
foinid  to  range  between  30  and  90  per  cent.  Angstrom  has 
also  compared  the  total  electrical  energy  expended  in  pro- 

ducing the  discharge  with  the  energy  of  the  light-giving 
radiation,  and  has  found  that  about  10  per  cent,  of  the  en- 

ergy of  the  discharge  is  converted  into  light. 
For  spectroscopic  purposes  the  Geissler  tube  is  simply  a 

straight  tube  of  glass  of  cajjillary  bore  throughout  nearly 
its  entire  length.  Tubes  for  illustration  are  freijuently  given 
intricate  forms,  and  are  made  of  various  sorts  of  glass.  (See 
the  cut.)  Uranium  glass  is  much  used  on  account  of  the 
green  phosphorescence  which  it  exhibits  under  the  action  of 
the  electrical  discharge.  E.  L.  Nichols. 

Gela  (in  Gr.  fi  re\a) :  a  city  of  Southern  Sicily;  situated 
on  the  river  Gelas  (r4\as),  from  which  it  took  its  name.  It 
was  founded  by  the  Dorians  Antiphemus  of  Rhodes  and 
Entimus  of  Crete  in  690  B.  c.  The  Geloan  ireadows  were 
celebrated  and  ̂ Eschylus  (who  died  and  was  buried  here) 
sang  of  its  fertility.  The  colony  flourished  so  greatly  that 
in  less  than  a  hundred  years  from  the  time  of  its  own  foun- 

dation it  could  found  "the  city  of  Agrigentum,  which  soon became  a  place  of  far  greater  importance  than  the  mother 
city.  Gela  was  governed  mostly  by  tyrants,  and  Gelo, 
Jliero,  and  Thrasybulus,  tyrants  of  Syracuse,  were  men  of 
Gela.  By  the  time  of  Christ  Gela  had  ceased  to  be  inhab- 

ited. The  ruins  of  the  city  are  in  the  neighborhood  of 
Terranuova.  See  E.  A.  Freeman,  Sicily,  W.  \V.  I-loyd, 
History  of  Sicihj  to  tlie  Athenian  War  (London,  18T2). 

J.  R.  S.  Sterret. 

Gela'nor  (in  Gr.  TeKavup) :  the  last  King  of  Argos  of  the 
line  founded  bv  Inachus,  the  river-god  and  aboriginal  king. 
He  lost  his  throne  on  the  occasion  of  a  prehistoric  invasion 

of  Argos  by  the  Egvptians,  traces  of  whose  influence  may  still 

be  seen  in  the  vie'initv  of  Argos  (Curtius,  Peloponnesos.  ii., 
365).  Mythologv  usually  refers  prehistoric  movements  of 

peoples  to  a  single  individual,  and  in  the  present  ca.se  the 
story  is  this :  Danaus  and  his  fifty  daughters,  in  order  to 
escape  from  the  persistent  wooing  of  the  .fifty  sons  of 
^gyptus,  fled  across  the  sea  from  Egypt  to  Argos,  where 
Danaus  was  elected  king  by  the  Argives  in  the  stead  of  Ge- 
lanor.  While  the  matter  of  the  throne  was  still  under  discus- 

sion a  wolf  killed  a  bull,  the  leader  of  a  herd  of  cattle  that 
was  grazing  outside  the  city  walls.  This  was  taken  by  the 
people  as  an  omen  in  favor  of  the  foreign  princeling,  who 
was  at  once  made  king.  In  memory  of  the  event  which 
led  to  his  elevation  Danaus  erected  a  temple  in  honor  of 

Apollo  Lycius  (Gr.  'hniwrnv  AvKeios),  an  epithet  capable  of  two 

interpretations,  though  here  it  means  "Apollo,  the  Wolf," and  is  a  reminiscence  of  original  tribal  totemistic  worship. 
See  A.  Lang,  Cufstom  and  Jlyth  (London,  1885);  3fi/ih, 

Ritual,  and^ Religion  (London,  188T);  J.  G.  Frazer,  Tutem- 
ism  (London,  1888).  J.  R-  S.  Sterrett. 

Gela'sins  I.,  Sai.nt:  pope;  succeeded  Felix  111.  Mar.  1, 
493.  and,  according  to  Protestants,  was  the  first  pope  who 
claimed  complete  independence  of  the  synods  and  the 
civil  authority.  He  wrote  against  the  Nestorian  and  Eii- 

tvchian  heresies,  but  several  works  ascribed  to  him  are  prob- 
ably spurious.  D.  Nov.  19,  496,  and  was  succeeded  by 

Aniistasius  II.— Gelasius  II.,  Pope  (Giovanni  di  Gaeta), 
succeeded  Pascal  II.  in  1118,  but  was  imprisoned  in  the 

same  year;  escaped  and  fled  to  Gaeta.  The  Emperor 
Ileiny  V.  caused  the  antipo|x;  Gregory  VIII.  to  be  cnoseD 
iti  his  stead.     D.  at  riuiiy,  Jan.  29,  1119. 

Oelaliii,  or  (welatinr.  jel  a-tin  fFr.  gelatine,  from  Mod. 
Lat.  gelati'nn.  deriv.  of  Lat.  gela  tug,  pert,  parlicr.  o!  gela  re, 
freeze]  :  a  .semi-solid  substance  of  a  soft,  tremulous  consist- 

ence, produced  from  certain  animal  membranes  (skin, 
fibrous  tissue,  etc.)  by  the  action  of  hot  water.  Isinglass, 
calfs-foot  jelly,  glue,  et*.,  are  chiefly  com[io.S(!d  of  gelatin. 
In  its  ordinary  form  it  contains  much  water,  which  may  be 
dried  out.  leaving  a  glassy,  brittle  mass,  which  swells,  but 
does  not  dis.solve,  in  cold  water.  The  gelatin  from  cartilage 
is  called  chondrine,  and  is  somewhat  different  from  time 

gelatin.  According  to  Scherer,  dry  gelatin  consists  of  50-05 
parts  carbon,  0-9  hydnjgen,  14-7  nitrogen,  and  27'65  oxygen. Others  believe  that  it  contains  a  little  sulphur.  For  a  long 
time  it  was  held  to  be  innutritions,  but  at  present  a  consid- 

erable (but  not  high)  nutritive  value  is  conceded  to  it.  Gel- 
atin is  thrown  down  from  the  watery  solution  by  alcohol, 

by  a  solution  of  corrosive  sublimate,  by  tannic  acid,  and  by 
cfilorine  gas.  The  organic  portion  of  bones  contains  gela- 

tin, whicli  may  be  extracte<l  in  two  ways :  by  digesting  a 
bone  in  dilute  hydrochloric  acid  at  a  summer  heat,  when 
the  gelatin  Ls  left  in  a  semi-transparent  and  flexible  state, 
and  when  boiled  with  tvaler  yields  a  solution  which  sets  on 

cooling,  or  bv  heating  the  bones  covered  with  water  in  a  di- 
gester to  a  tem|)erature  of  270  to  280'  F.  As  a  result  of 

this  method  the  greater  part  of  the  gelatin  dissolves  out. 
The  gelatin  obtained  from  bones  is,  however,  inferior  in 
quality.  Gelatin  is  extensively  used  in  the  arts — as  finings 
for  beer,  as  a  dressing  for  silk  and  other  fabrics,  as  a 
coating  for  dragees  and  pills,  as  a  material  for  the  capsules 
which  hold  unpleasant  medicines,  for  preparing  tracing- 
paper,  as  a  miiterial  for  delicate  casts,  as  the  basis  of  nu- 

merous jellies;  and  dried  gelatin  plates  are  employed  in 
photo-lithography  and  the  kindred  arts.  See  Glue,  Isin- 

glass, etc. 

Gel'derlaiid,  gelder-land :  province  of  the  Netherlands : 
bounded  by  the  Zuyder  Zee,  Prussia,  and  the  provinces  of 

Oveiyssel,  'Utrecht,"  and  Brabant.  Area,  1.972  sq.  miles. Along  the  rivers  Rhine,  Waal,  and  Yssel  the  soil  is  a  rich 
loam,  carefully  etdtivated,  and  large  crops  of  wheat,  rye, 
buckwheat,  and  tobacco  are  gathered.  Farther  back  the 
ground  beconu's  hilly  and  sandy,  covered  with  large  forests 
of  pine  and  oak.  Excellent  cattle  are  reared ;  the  horses 
are  highly  esteemed,  both  in  France  and  Germany.  Con- 

siderable brewing  and  distiDing  is  carried  on,  besides  manu- 
factures of  Unen,  paper,  and  leather.  Pop.  (1896)  548,748. 

Principal  towns,  Amheim.  Nymwegen,  and  Zutphen. 

Gelfie.  zhe-la.  or  Gell6e,  Claude,  commonly  but  erro- 
neously kno\vn  as  Claude  Lorrain  (in  French  le  Lorrain) : 

painte"r ;  b.  at  Chamagne  on  the  Moselle,  now  in  the  French department  of  the  Vosges,  in  1600.  He  was  of  poor  family. 
In  his  youth  he  was  taken  to  Rome  as  a  servant  or  em- 

ployee, "but  the  stories  of  his  going  thither  differ  widely. 
About  1619,  however,  he  was  certainly  at  Rome  in  the  em- 

ploy of  a  painter  named  Tassi,  and  learning  something  of 
the  mechanical  side  of  the  painter's  art.  He  had  the  ad- 

vantage, too.  of  a  short  residence  in  Naples.  In  1625  he 
left  Rome  for  the  north,  and  up  to  this  time  seeras  to  have 
attracted  no  attention  as  a  painter.  He  visited  Loreto  and 
Venice,  and  then  went  over  the  Alps  and  to  his  birthplace, 
from  which  he  seems  to  have  been  called  to  Nancy,  then  the 

capital  of  Lorraine.  Here  he  painted  under  the  direction 

of  the  court-painter  of  the  Duke  of  Lorraine,  but  was  in 
Rome  again  in  1627.  His  life  as  an  artist  may  be  said  to 

begin  at  this  time.  Two  pictures  for  the  Cardinal  of  Ben- 
tivoglio  are  said  to  have  been  the  beginning  of  his  success, 
but  he  was  nearly  forty  years  old  before  his  general  popu- 

larity was  established.  'He  never  married,  and  lived  only 
for  his  art,  and  during  the  fifty  years  of  his  active  practice 

he  painted  a  very  great  numbe"r  "of  pictures  which  have  gen- 
erally withstood"  time  and  have  been  well  preserved.  The 

galle'ries  of  Europe  are  very  generally  provided  with  them. 
Claude's  art  is  singularly  naiTow  in  range,  expressing  but 

few  of  the  aspects  of  nature,  and  being  made  up  of  pictures 

very  similar  in  distribution  of  masses,  character  of  composi- 
tion, and  tone  of  color.  The  special  charms  of  his  work  are 

clear,  soft  skies,  with  beautiful  gradation  of  color,  and 
abundance  of  light  over  the  whole  landscape.  Even  Mr. 

Ruskin,  his  least  favorable  critic,  says  that  he  "first,  put  the 
sun  into  the  heavens."  But  these  pictures  of  tranquil  land- 

scape, still-water  classical  architecture,  and  warm  still  sun- 
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shine  arc  lovely  piopos  of  coloriiif;,  anil  cliiirni  almost  all 
persons  wlio  care  for  painting  at  all.  Tims  in  the  National 
Gallery  in  London  two  lai'ge  Turners  (see  Turnkr.  .1.  M.  W.) 
are  hung  beside  two  Claudes  expressly  for  comparison,  and 

by  the  terms  of  Turner's  own  bequest.  There  are  many 
ways  in  which  the  Turners  excel ;  anil  yet  even  those  lov- 

ers'of  art  who  especially  admire  Turner's  |iain1ing,  and  who would  claim  that  his  range  and  variety  and  general  power 

as  a  landsca]:iist  are  immeasurably  beyond  C'laude's,  would 
still  admit  that  picture  for  [licture  each  one  of  the  Claudes 
in  question  is  a  more  precious  work  of  art  than  its  rival. 

Besides  his  pictures  Claude  left  a  number  of  etchings, 
also  of  landscape  subject.  They  are  greatly  admired  for 
their  beauty  of  composition,  and  Philip  Gilbert  llamerton 
has  called  one  of  them,  Lp  Bauvier,  the  finest  landscape- 
etching  in  the  world,  though  it  is  hard  to  as.sciit  to  that 
when  one  thinks  of  Rembrandt's  work  in  the  same  direc- 

tion. (See  Resibrandt.)  Claude's  Liber  Veritatis  consists 
of  a  nund)er  of  very  small  drawings  in  brown  and  white, 
made  by  himself  as  memoranda  of  his  paintings,  at  least  as 
to  their  general  masses  and  coni|)osition.  Many  of  these 
still  exist,  and  a  part  of  the  series  was  engraved  in  imita- 

tion of  the  original  drawings,  and  ]iulilished  in  1774. 
Of  the  many  large,  showy,  and  attractive  pictures  by 

Claude  in  public  galleries  or  well-known  private  collections, 
tliere  are  ten  in  the  National  Gallery,  of  whieh,  besides 
those  hung  next  the  two  Turners,  the  JFrninsrAY/iMWi  o/</te 
(^ueen  of  Sheba  and  the  Embarkation  of  St.  Ursula  may 
be  nameil.  Claude  was  fond  of  a  seaport,  or  what  was  con- 

sidered in  his  time  the  pro|ier  conventional  seaport  of 
painting — stately  Roman  arcliiti'cture  and  a  slightly  ruffled 
sea  to  contrast  with  its  vertical  lines.  The  so-called  Jlorn- 
ing.  in  the  Uridgewater  Gallery,  the  Jounii'y  of  Christ  info 
Egupi,  at  Dresden,  the  Sifge  of  La  Rochelle,  in  the  Louvre, 
and  a  Sunset  and  a  Sunrise,  at  Madrid,  are  famous.  This 
great  and  strongly  individual  painter  died  at  Rome  in  1683. 

Russell  Sturois. 

Gellius:  See  Aulus  Gellius. 

Gelo,  or  Oelon  [Gr.  Ti\wv.  prob.  deriv.  of  viKa.  Gela] : 
son  of  Dinomenesof  Gela.  lie  was  a  general  of  cavalry  under 
Hippocrates,  tyrant  of  Gela,  and  wlieii  in  4yi  H.  c  Hippoc- 

rates died,  Gelo  at  first  pretended  to  conduct  the  govern- 
ment of  Gela  in  the  name  of  the  sons  of  Hippocrates,  but  he 

soon  declared  himself  tyrant.  He  next  became  tyrant  of 
Syracuse  (484  b.  c),  and  in  time  virtual  master  of  the 
greater  part  of  Sicily.  He  alidicatcd  the  tyranny  of  Gela  in 
favor  of  his  brother  Hiero,  and  in  order  to  strengthen  him- 

self in  Syracuse  and  all  Sicily  he  married  the  daughter  of 
Thero,  tyrant  of  Agrigentum.  Thereafter  all  his  energies 
were  directed  toward  enlarging  and  beautifying  Syracuse, 
whose  government  he  administered  in  so  masterly  a  way 
that  at  the  time  of  the  invasion  of  Greece  by  the  Persians, 

when  the  Gi'ceks  beggeil  him  for  assistance  he  willingly 
agreed  to  send  an  army,  but  demanded  for  himself  the  chief 
command.  On  being  told  that  an  army  had  been  asked  for 
and  not  a  general,  he  declineil  to  negotiate  further,  telling 
the  envoys  of  the  Greeks  that  though  they  had  connnanders, 
they  were  not  likely  to  have  soldiers  to  command,  as  they 

had  "  deprived  their  year  of  its  spring."  The  Greeks  warned 
hi]n  that  the  Persians  would  attack  him  immediately  after 
the  fall  of  Greece;  therefore,  in  order  to  be  with  the  win- 

ning siile  in  that  case,  Gelo  sent  a  ship  to  Greece  to  watch 
events,  and  instructed  his  ofllcers  to  offer  earth  and  water 
in  case  the  Persians  were  victorious;  but  if  not,  to  return 
home.  But,  according  to  Herodotus,  Gelo  woidd  have  taken 
part  in  the  national  campaign  against  the  Persians  but  for 
the  invasion  of  Sicily  by  the  Carthaginians  under  Harailcar. 
\n  480  B.  c.  (according  to  some,  on  the  day  of  the  battle  of 
Salamis)  Gelo  utterly  routed  the  Carthaginians  near  IHmera, 
in  a  battle  that  was  regarded  by  the  Sicilians  as  equal  in 
importance  to  the  Grecian  victory  over  the  Persians.  The 
Carthaginians  sued  for  peace,  and  Gelo  was  now  lord  of 
Sicily,  but  his  conduct  of  the  government  had  been  so  accept- 

able to  the  Syracusans  and  Sicilians  that  he  coidd  dare  to 
present  himself  alone  and  unarmed  in  the  popular  assembly 
where  every  one  else  was  armed,  and  though  he  offered  to 
abdicate  and  allow  the  Syracusans  to  subject  his  acts  to  the 

most  searching  scrutiny,  he  was  unanimously  declared  "sav- 
ior and  king."  He  died  of  dropsy  in  477  b.  c.  Though  he 

had  expressed  a  wish  that  he  lie  buried  in  simplest  style  in 
accordance  with  the  laws  of  Syracuse,  he  was  held  in  such 
esteem  tliat  his  wish  was  disregarded.  A  magnificent  mon- 

ument was  erected  in  his  honor,  he  was  declared  a  hero,  and 157 

was  thereafter  worshiped  accordingly.  In  accoi'<lance  with 
his  will,  las  brother  Hiero  sucrceeded  him  as  tyrant,  though 
he  left  a  young  son.  In  addition  to  the  literature  cited 
under  Gei.a,  see  also  Grote,  History  of  Oreece.  v.,  204-239; 
C\n-tins,  History  of  Greece,;  S.  Cavallari,  A.  Holm,  ed.  E. 
Cavallari.  Topofirajia  arc/ieoloffica  di  Siracnsa  (Palermo, 
ISHf) ;  or  li.  Lupus,  Die  Stadt  Sijrakus  im  Alterthum 
(Strassburg,  1887).  J.  K.  S.  Sterbett. 

(Jplsc'minm  [also  c/elseminum.  Mod.  Lat.,  from  Ital.  gel- 
sominii.  jasmine] :  a  genus  of  plants  of  the  family  Logania- 

ceii>.  The  yellow  jasmine  of  the  Southern  U.  S.  "is  a  beauti- ful evergreen  climber  (the  Uiilsemium  sempervirens),  having 
large,  yellow,  fragrant  (lowers,  appearing  in  early  spring. 
The  whole  [ilant  is  poisonous,  but  is  a  valuable  niedicine. 
In  a  proper  dose  it  has  excellent  sedative  effects,  but  should 
be  given  with  caution.  An  overdose  causes  great  prostra- 

tion and  calls  for  stinmlants. 

Gem  :  a  precious  stone,  especially  one  used  or  inti-nded  to 
be  used  for  ornament  or  in  other  ways,  after  having  been 
cut  and  polished.  (See  Precious  Stones.  Jewelry,  and 
Mineralogy.)  The  term  is  u.sed  in  a  special  sense  to  denote 
a  stone  carved  into  a  Cameo  (q.  v.)  or  engraved,  that  is,  with 
a  sunken  device  or  intaglio  cut  uiion  it.  The  latter  form  of 
artistic  work  makes  the  true  engraved  gem,  and  it  is  as  an 

al)lircviated  form  of  that  phrase  tliat  the  word  "gem"  is most  often  used. 

Deep  engraving — that  is,  cutting  boldly  into  the  stone,  as 
distinguished  from  mere  scratching — has  been  practiced  by 
all  peoples  of  artistic  civilization  from  the  earliest  times. 
The  stones  so  engraved  were  intended  to  be  used  as  seals 
(see  Seal)  among  the  Egyptians,  the  Orientals  of  ancient 
times,  the  Greeks,  the  Romans.  If  small  and  disk-like,  or 
lenticular,  or  approaching  the  hemisphere  in  form,  they 
were  generally  worn  in  finger-rings;  if  larger,  or  if  cylin- 

drical, or  of  apiiroximately  conical  shape,  they  were  worn 
on  the  wrist,  or  hung  around  the  neck.  All  ancient  gems 
are  found  pierced  with  each  a  hole  in  the  direction  of  its 
length,  sometimes  very  suudl,  and  intended  lor  threading 
v?ith  a  wire,  sometimes  large,  and  probably  meant  for  a 
larger  ami  softer  string  of  wool  or  hemp.  It  is  clear,  from 
many  indications,  that  the  cliief  object  of  the  ancient  gem- 
engraver  was  to  produce  a  beautiful  raised  figure  by  means 
of  the  impression  of  his  incised  ]iattern  u])on  wax  or  clay; 
he  had  the  resulting  bas-relief  rather  than  the  intaglio  in  his 
mind,  as  the  work  of  art  he  aimed  at.  But  since  the  fall  of 
the  ancient  civilization  the  peoples  of  European  race  have 
used  the  antique  gems  as  ornaments,  and  since  the  revival 
of  gly]itic  art  in  Italy  in  the  fifteenth  century  gem-engravers 
have  worked  in  rivalry,  and  almost  always  in  imitation  of 
the  ancient  intaglios,  considering  rather  the  beauty  of  the 
engraved  stone  itself :  although  the  impression  on  sealing- 
wax,  pipe-clay,  or  plaster  is  used  to  help  to  an  ai>ijreciation 
of  the  engraved  design. 

Egyptian  gems  are  the  most  ancient  that  we  know.  They 
date  back  to  al5out  3600  b.  r..  or  to  the  fourth  dynasty.  All 
or  nearly  all  are  in  the  form  of  a  Scarab^eus  (q.  v.)  or  scarab; 
that  is.  they  are  more  or  less  close  copies  of  a  beetle  with  its 
legs  drawn  close  up  to  its  body,  the  under  side  being  kept  flat 
or  nearly  flat  to  receive  the  engraving.  The  most  ancient 
Asiatic  gems,  nearly  as  old  as  the  Egyptian  beetles,  are 
cylinders;  that  is,  they  are  either  really  cylindrical  in  form, 
though  not  always  accurately  rounded,  or  else  slightly  barrel- 
shaped,  or,  again,  a  little  smaller  in  the  middle  than  at  each 
end.  These  cylinders  are  from  less  than  an  inch  to  2  inches, 
or  even  more,  in  length.  The  engraving  generally  covers 
their  whole  surface  except  the  ends,  and  the  subject  of  the 
engraving  is  not  merely  an  inscription  of  words  or  signs 
standing  for  words,  as  in  tlie  Egyptian  instances,  but  in- 

cludes elaborate  figure-subjects,  human  and  divine  person- 
ages, hunting  scenes,  or  scenes  of  combat,  and  also  such 

emblems  as  the  '•  sat'red  tree "  and  the  like.  The  seals  of 
the  great  men  of  the  Accadians.  the  Babylonians,  the  As- 

syrians, and  all  the  neighboring  nations  for  thirty-five  cen- 
turies were  commonly  of  this  character.  Cylinders  and 

scarabs  alike  were  made  of  many  kinds  of  stone ;  some  as 
soft  as  steatite,  and  from  this  through  many  degrees  of  hard- 

ness to  rock-crystal,  and  even  in  rare  cases  to  still  harder 
stones.  A  few  gems  of  the  same  early  period  are  nearly 
conical  in  shape,  with  a  neck  or  a  circular  groove  where  a 
string  might  be  attached,  the  engraving  being  on  the  base 
of  the  cone.  In  the  engraving  of  these  early  gems  there  has 
been  constant  use  of  the  ra|:)idly  revolving  drill,  whose  cir- 

cular, jiit-like  cuttings  are  not  perfectly  overcome  by  the 
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liaml  work  wliicli  I'lillDwcd.  The  dimnoiid  point,  or  a  !*imi- 
Ijir  laiU.iiig  edjje  of  niliy  or  other  form  of  «)niiiiliiiii,  iiiust 
luivi!  been  used  on  the  hurder  stones  to  work  tlje  design  into 

sliape,  Ijut  these  ini|jlenients  were  hard  to  manage  I'or  the 
early  workman;  tliey  are  not  perfectly  mastered.  Still  the- 
general  exeellenee  of  the  polish  in  the  intaglio  even  in  the 
earliest  gems  is  not  easy  to  (^villain. 

The  engraved  (cylinders  and  cones  and  s|)hcres  ent  away 
to  a  plane  on  one  side  of  the  ancient  Persian  kingdom  have 
their  special  charm.  Persia  has  always  been  a  land  of  decu)- 
rative  art,  ever  since  the  Aclia^menian  dynasty  began,  in  the 
eighth  century  B.C.,  and  these,  the  earliest  of  all  the  surviving 
works  of  Persian  art,  an;  not  the  least  worthy  of  study.  The 
style  of  the  figure-subjects  grows  continually  freer  and  more 
artistic  up  to  the  tinu^  of  the  conquest  by  Alexander  the 
(ireat.  Piupniinan  gems  are  numerous,  and  of  many  cen- 

turies, but  they  are  without  luitional  character,  borrowing 
their  designs  from  Egypt  or  Assyria,  and  often  without  any 
comprehension  of  the  meaning  of  the  signs  employe<i. 
Etruscan  gems  have  the  same  skilled  workmanship  and  the 
same  feeble  power  of  design  and  alisenci^  of  originality  as 
other  works  of  Etruscan  art.  They  come  from  a  people  just 
the  reverse  of  the  (Jreeks,  loving  splendor  and  shunning 
simplicity  in  dress  and  appointments,  great  in  jewels  and 
ornaments,  but  feeble  in  art. 

The  earliest  Greek  woi'k  is  not  seen  in  the  earliest  gems 
found  in  Greece;  they  are  evidently  Oriental.  IIow  early 
the  first  Greek  gems  nuiy  be  there  is  as  yet  no  means  of  de- 

ciding; they  are  commonly  of  the  shape  of  a  lentil,  or  of  a 
shape  approaching  that,  with  the  circular  edge  flattened 
on  four  sides,  so  as  to  suggest  a  lozenge  with  roumled  angles, 
and  the  engraving  is  done  upon  the  unaltercid  convex  .sur- 

face. A  beast,  or  fish,  or  bird,  or  a  grouj)  of  two,  is  a  com- 
mon device;  probably  they  really  are  devices  in  the  techni- 

cal sense,  that  is,  the  badges  or  cognizances  of  individuals. 
That  which  we  call  ■■ilyle  in  art  is  characteristic  of  all  these. 
Indeed  the  test  is  a])plied  the  other  way ;  the  gem  which  has 
true  style — that  is,  vigorous  artistic  character — is  at  once  set 
down  by  the  expert  as  Greek,  wherever  it  may  ha^'e  been 
found.  Even  in  pieces  of  the  most  feeble  workmanship, 
where  the  drill-holes  remain  undisguised  and  the  polish  is 
by  no  means  uniform,  where  the  early  workman  has  only 
half-mastered  his  tools,  the  evidences  exist  of  that  artistic 
power  whicli  was  afterward  to  bring  into  being  the  most 
perfect  sculpture  which  men  have  yet  produced.  After  the 
earliest  centuries  the  form  of  the  stone  changes,  and  also 
the  subject  of  the  engraving.  Very  many  Greek  gems  of 
the  sixth  and  fifth  centuries  B.  c.  are  scaralis  in  form,  or. 
rather,  are  what  are  called  scarabieids — that  is,  they  have  a 
form  suggested  by  the  beetle,  but  not  resembling  it  in  detail. 
The  subjects  engraved  on  the  plane  surface  are  now  histori- 

cal, or  legendary,  or  mythological — personages  or  groups 
a|)parently  taken  from  the  same  legends  as  those  emlmdied 
in  the  Homeric  poems.  The  gems  of  the  finest  period  of 
sculpture,  the  time  of  Phidias,  or  the  middle  of  the  fifth 
century  B.  c,  often  have  subjects  like  those  of  the  wonder- 

ful tomb-reliefs  (see  Sculpture)  of  the  same  and  a  later 
time,  simple  subjects,  as  a  draped  woman  carrying  a  jar,  a 
nude  young  man  with  a  staff  and  a  dog,  and  the  like.  The 
dignity  and  largeness  of  tivatment  of  these  diminutive  fig- 

ures sunk  in  hanl  semi-transparent  stones  can  only  be  seen 
by  means  of  an  impression  on  ]iipe-elay.  It  would  be  uuiipie 
and  alone  in  art  but  for  the  wonderful  coins  of  the  same 

epoch  and  of  the  yeai's  immediately  succeeding  it.  (See  Nu- 
mismatics.) Tliese  coins  are  as  fine,  and  much  more  numer- 

ous, for  there  are  very  few  gems  known  to  us  of  the  best 
Greek  time.  It  was  with  the  times  of  Alexander  the  Great 

tliat  gem-engraving  became  more  universal,  and  from  that 
time  on  the  most  common  subject,  though  one  which  had 
been  very  rare  indeed  before,  Wiis  the  single  portrait-head. 
This  continued  throughout  the  whole  Roman  epoch.  Actual 
likenesses  and  ideal  portraits,  as  of  men  long  dead  and  gone, 
heads  of  living  emperors  and  of  philosophers  600  years  dead, 
heroes  of  Grecian  fable  and  statesmen  of  early  Roman  history, 
private  persons  of  whom  their  friends  wished  to  have  memen- 

tos, and  gods,  from  .Jove,  the  father  of  primitive  Latin  lielief, 
to  the  latest  importation  from  the  East,  Mithra  or  Isis,  all 
were  conimt)n  subjects.  Every  person  of  consequence  or  of 
affairs  had  his  signet,  for  the  constant  use  of  which  see  Seal, 

but  also  the  new  custom  of  "collecting"  gems,  and  having 
them  in  cabinets,  or  worn  on  the  fingers  many  at  a  time, 
created  a  large  and  constant  market,  and  set  Greek  gem- 
engravers  to  work  in  all  the  Jlediterrancivn  lands.  A  high 
standard  of  design  and  execution  was  ke|)t  up  for  centuries. 

atid  it  is  not  until  the  decay  of  all  the  other  plastic  and 
grapliic  arts  in  the  fourth  century  a.  d.  that  a  notable 
change  for  the  worse  is  to  be  seen  in  the  gem-engraving. 

Byzantine  art,  splendid  in  so  many  ways,  did  little  for 
gems,  but  Constantinople  and  the  other  cities  of  tiie  Ea-steni 
empire  were  jjlaces  of  safety  for  those  that  (existed  already, 
and  from  tliese  cities  niiUiy  gems  must  have  jia-ssed  into 
Northern  Euroi)e  during  the  Middle  Ages.  The  few  elabo- 

rate pieces  of  goldsmiths'  work  which  remain  to  us  from 
that  time,  covers  of  manuscripts,  jjrocessional  crosses,  altar- 
vessels,  and  the  like,  offer  ninny  instances  of  antique  gems 
set  in  the  metal  as  iiart  of  a  general  decorative  design,  and 
some  instances  are  known  of  a  media;val  king  having  an  un- 

doubted antique  for  his  [irivate  seal.  So  was  the  taste  kept 
alive;  but  the  new  growth  of  art  in  the  fourteenth  century 
ill  Italy  was  so  strongly  led  by  Roman  taste  and  tradition 
that  nothing  more  would  have  been  needed  to  create  a  new 
school  of  glyptics  in  the  succeeding  century.  As  early  as 

the  time  of  Lorenzo  the  Magnificent,  who  was  chief  of"  the Medici  from  1460,  engraving  on  hard  stones  was  beautifully 
done.  Often  antique  works  were  closely  copied,  but  as 
often  new  designs  were  made  in  what  was  thought  to  be 
the  aniiipie  taste;  and  the  most  striking  distinction  be- 

tween the  ancient  and  the  Renaissance  work  was  in  this, 
that  the  modern  engraving,  not  being  meant  for  use  as  a 
seal,  was  cut  in  a  stone  much  larger  than  needed,  so  that 
a  margin  was  left  all  around  the  subject,  which  would  have 
been  useless  make-weight  for  the  signet  carried  always  about 
the  person. 

Gem-engraving  has  never  been  wholly  given  up  since  the 
Renaissance,  and  many  portraits  of  Euroiiean  statesmen  of 
the  eighteenth  and  nineteenth  centuries  and  other  quite 
modern  subjects  exist.  There  was  even  an  English  school 
of  great  ability  and  success  flourishing  between  177o  and 
1825.  Since  that  time,  though  cameo-cutting  and  die-sink- 

ing have  been  cultivated  with  zeal,  there  seems  to  have  been 
little  engraving  in  luird  stones,  except  as  forgeries,  to  be 
sold  for  antiques,  and  such  slight  work  as  cyphers  and  ar- 

morial bearings. 

Besides  gems  proper,  an  enormous  number  of  glass  (paste) 
intaglios  exist,  both  ancient  and  modern,  some  of  them  of 

great  beauty. 
Throughout  the  Levant  and  in  India  a  beautiful  decora- 

tive jewel  is  produced  by  engraving  lightly  in  an  opaque 
stone  of  fire  color,  such  as  a  turquoise  or  a  blood-stone,  and 
gilding  the  engraved  pattern. 

BiBLiocBAPHY. — There  are  veiy  many  large  and  costly 
works  on  intaglios  and  cameos,  of  which  generally  the  most 
recent  are  the  best,  both  for  text  and  plates.  The  large 
works,  giving  many  engraved  plates  of  gems,  are  not  gen- 

erally named  here,  because  the  rejiresentations  are  seldom 
accurate.  Brunn.  Gesclnchte  der  Gnechischen  Kiinsthr,  an 
admirable  work  on  the  whole  subject  of  Greek  art,  devotes 
much  space  to  the  authenticity  of  signed  Greek  gems.  See 
also  MilUer-Wieseler,  Denkmaler  der  Alien  Kunst  (Gottin- 
gen,  1869),  unfortunately  a  rare  book ;  Kohler,  GesammeUe 
Schriften  (St.  Petersliurg) ;  Chabouillet,  Catalogue  .  .  .  des 
Camees  ef  Pierres  Gravees  de  la  BIbliotheque  Imperiale 
(Paris) ;  A.  II.  Smith,  Catalogue  of  the  Gems  in  the  British 
Museum ;  Ernest  Babelon,  Le  Cabinet  des  Antiques  d  la 

Bibliotheqi(eNafionate(Paris) ;  De  Voguii, 3Ielanges d' Arche- 
otogie  Orientate  (Paris);  ̂ lenant,  Beeherches  sur  la  Glyp- 

tiqiie  Urientale  (Paris) ;  C.  W.  King's  works,  as  follows :  An- tique Gems.  Handbook  of  Engraved  Gems,  Precious  Stories 
and  Metals,  The  Gnostics  atid  their  Bemains,  and  one  in 

which  the  whole  as  regards  gems  is  summed  up  in  two  vol- 
umes, not  well-arranged,  but  full  of  matter.  Antique  Gems 

and  Bings  (pul)lished  1872) ;  J.  H.  Middleton,  The  Engraved 
Gems  of  Classical  Times.  Russell  Stukgis. 

Gemara :  See  Talmud. 

(Tem))loiix,  or  CJeinblours,  iha'aii  bloo'  :  town  of  Bel- 
gium ;  province  of  Namur  (see  map  of  Holland  and  Bel- 

gium, ref.  11-F);  celebrated  as  the  scene  of  the  great  vic- 
tory of  Don  John  of  Austria  over  the  United  Netherlauders 

in  1578.  The  Benedictine  abbey  founded  here  in  923,  and 
now  the  seat  of  an  agricultural  academy,  was,  in  the  twelfth 
and  thirteenth  centuries,  famous  for  its  riches  and  for  the 
learning  of  its  monks.     Pop.  4,193. 

Gein'ini  [Lat.,  twins] :  a  sign  of  the  zodiac,  into  which 
the  sun  enters  about  May  21,  and  from  which  it  passes  June 
21.  Also  a  constellation  of  the  zoiliac,  now  corresponding 
to  the  sign  Cancer.  Castor  and  Pollux  are  the  two  prin- 

cipal stars — the  former  a   fine  double  one.     The  constella- 
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tion  may  be  seen  on  the  meridian  during  the  evenings  of 
December  and  January. 

Geniis'tiis.  Georgiu:,,  or  (woor^ins  Ph/lho:  selioliir;  b. 
at  Constantinople  about  Vi'M) ;  lield  otliee  under  Manuel 
PaliPologus  in  1436 ;  in  14;W  was  a  delegate  to  the  Council 
of  Florence  ;  was  tutor  to  Hessarion  and  the  associate  of  Cosi- 
mo  de'  Medici ;  was  in  1441  engaged  in  the  imperial  service 
in  the  Peloponnesus,  and  is  said  to  luive  lived  a  hundred 

years.  He  is  chiefly  remembered  as  a  leader  of  the  res- 
toration of  learning ;  was  the  author  of  a  great  number  of 

treatises  on  history,  philosopliy,  geograi)hy,  etc.,  many  of 
which  have  never  been  printed,  and  was  the  prime  mover  in 
the  revival  of  the  Platonic  philosophy  in  Italy. 

(remniill,  John  Alexandkr:  Canadian  legal  writer:  b. 

in  County  Lanark,  Ontario,  Mar.  20.  I>ii7 ;  educated  at  Jiri- 
vate  schools  in  England  and  .Sc'otland,  and  at  the  Univer- 

sity of  Glasgow,  lie  is  a  practicing  barrister  and  parlia- 
mentary counsel  at  Ottawa :  president  of  the  Law  Associa- 

tion of"  the  County  of  Carleton  ;  edited  and  published  the 
Canadian  Parliamentary  Companion  1883-91,  and  is  au- 

thor of  The  Practice  of  the  Parliament  of  Canada  on 
Bills  of  Divorce  (Toronto,  1889).  N.  M. 

(ieiiioiia,  j«-mo'na1v:  Italian  town  of  considerable  transit 
commerce,  in  the  province  of  Udine ;  15  miles  N.  N.  W.  of 
the  town  of  Udine  (see  map  of  Italy,  ref.  2-E).  It  has  a 
fine  cathedral  and  several  otlier  churches,  containing  inter- 

esting pictures  by  Pordenone,  Cima  da  Conegliano,  etc.  The 
granite  font  in  the  Duomo  is  said  to  be  a  work  of  the  eighth 
centnry.  jNIany  Roman  antiquities  are  found  liere.  It  has 
an  active  and  industrious  population  of  7,665. 

Grems'bok  [from  Dutch,  liter.,  chamois-buck,  male  cham- 
ois, and  so  used  in  European  Dutch ;  gems,  chamois  +  hik. 

buck]  :  a  fine  large  antelope  (Oryx-  eapensis)  of  South  Africa, 
the  kookam  of  the  natives,  found  in  small  groups  upon  the 
open  plains.  It  is  often  5  feet  long,  and  has  straight  horns 
about  3^  feet  in  length.  It  is  courageous,  and  is  said  to  suc- 

cessfully defend  itself  against  the  lion.  It  is  hunted  on  horse- 
back and  proves  itself  a  swift  and  strong  runner.  It  is  as- 

serted that  it  never  drinks,  a  sufficient  supply  of  water  be- 
ing obtained  from  the  succulent  plants  upon  which  it  feeds. 

See  also  Oryx. 

Gender  [from  O.  Pr.  gendre.  genre  <  Lat.  genits,  generis, 
race,  descent,  kind,  class] :  a  grammatical  classification  of 
nouns  according  to  their  suggestion,  be  it  real  or  merely 
conventional,  of  some  characteristic  like  that  of  sex.  The 

grammatical  mechanism  of  many  languages — e.  g.  the  Chi- 
nese and  the  Polynesian  languages — makes  no  provision  for 

any  such  characterization.  Some  languages  discriminate  in 
the  form  of  their  nouns  between  objects  as  animate  and  in- 

animate— e.  g.  the  Cherokee — othei's  between  objects  as  ra- 
tional and  irrational,  noble  and  mean,  male  and  female,  or 

sexless.  In  most  cases  these  characterizations  belong  to  the 
superfluities  of  language,  not  being  necessary  to  the  identi- 

fication of  the  object.  In  Jlodern  English,  for  instance, 
they  are,  however,  mostly  omitted,  except  as  they  serve  such 

purpose:  cf.  yiant  -.giantess.  Radically  different  is  the 
status  of  Old  English,  in  which,  for  instance,  fof,  foot,  is 

masculine:  /lond,  hand,  is  feminine;  w'lf,  woman,  is  neuter. 
These  genders  involve  no  real  suggestion  of  sex.  They  are 
traditional  and  associated  with  the  word-forms,  as  may  be 
seen  by  a  comparison  of  related  languages;  tlius  masculine 
fot,  foot.  Germ,  der  Fiis-i.  Lat.  pes,  masculine,  Gr.  i  wovs, 
Skr.  pad-,  masculine ;  0.  Eng.  trA,  tooth,  masculine.  Germ. 
der  Zahn,  Lat.  dens,  masculine.  Gr.  &  o5oi5s,  Skr.  dant-,  mas- 

culine; 0.  Eng.  mrih,  mouth,  masculine,  Germ,  der  Mnnd; 
0.  Eng.  mona,  moon,  masculine.  Germ,  der  Mond,  Lat.  men- 
sis,  month,  masculine,  Gr.  &  ii.-i\v,  month ;  0.  Eng.  dcpj,  day, 
masculine.  Germ,  der  Tag;  O.  Eng.  hijd,  hide,  feminine. 
Germ,  die  Haul,  Lat.  cutis,  feminine:  0.  Eng.  ni/it,  night, 
feminine.  Germ,  die  jyaclit.  Lat.  no.r.  feminine,  Gr.  r;  vv^ :  O. 
Eng.  tld.  time,  Germ,  die  Zeit :  O.  Eng.  ward.  word,  neuter. 

Germ,  das  Wort,  Lat.  rerhiim.  neuter;  0.  Eng.  w'lf,  woman, neuter,  Germ,  das  Weih  ;  O.  Eng.  fyr,  fire,  neuter.  Germ,  das 

Feuer,  Gr.  rb  irCp ;  0.  Eng.  /'•age,  eye,  neuter.  Germ,  das  Auge, etc.  As  gender  departs  from  connection  with  n.atnral  sex 
anil  associates  itself  with  the  word  as  such  or  with  groups 
of  words  of  a  particular  form  or  ending,  it  is  called  gram- 

matical gender.  So  strong  is  the  tendency  toward  merely 
grammatical  gender  that  words  which  might  be  expected  to 
be  of  common  gender  often  attach  themselves  firmly  to  one 
of  the  formal  groups;  thus  mouse  is  feminine  in  0.  Eng. 
(mils)  and  Germ,  (die  Maus),  but  masculine  in  Gr.  (i  nm). 

Even  in  the  parent  Indo-European  speecli  gi-annnatical  gen- 
di'r  had  come  to  associate  itself  with  the  diffcl-ent  endings 
or  suflixes  of  words — i.e.  these  endings  wei-e  regarded  as 
signs  of  gender;  thus  nouns  in  -oh  were  masculine,  those  iu 
-a  feminine.  It  is  not,  however,  necessary  to  sujipose  that 
the  original  pm-pose  of  these  endings  was  to  denote  gender. 
As  'Brugnuinn  has  shown  in  the  works  cited  below,  the  suffix 
-a,  for  instance,  may  have  aci|uii'ed  its  vahut  as  denoting 
female  olijeets  from  some  few  wnnls  like  ;(««,  wife  (cf.  Skr. 
gnd,  Gr.  ywi).  Eng.  (jneen).  whicli  chanced  to  end  in  -a,  after 
whose  analogy  words  like  e/ijfa,  mare  (cf.  Skr.  di;va,  Lat. 
eqna,  Lith.  aszvd),  were  introduced  as  differentiations  from 
words  in  -os.  like  eky,os  (cf.  Lat.  equus.  etc.).  Under  the  in- 

fluence of  such  sex-words  as  these,  the  other  words  in  -a, 
mostly  of  collective  or  abstract  signification,  like  Gr.  (puy& 
(Att.  ̂ !>ii7^),  Lat.  fuga,  flight,  became  technically  feminine 

or  quasi-feminine. 
In  the  separate  life  of  the  Indo-European  languages  tlie 

formalism  of  grammatical  gender  was  often  incapable  of 

holding  words  from  more  natui-al  groupings  with  w'ords  of 
kindred  signification.  Thus  in  Greek  names  of  countries 
are  feminine  even  when  having  a  masculine  ending,  as  ̂  
Aiyinrros,  Egypt;  they  follow  probably  feminines  like  yjj. 
xOdf,  earth,  land.  So  names  of  cities,  like  fi  K6pwBos.  follow- 

ing ^  w6\is.  city.  Names  of  months  are  masculine,  follow- 
ing S  fjiiiv.  month.  Names  of  rivers  are  masculine,  following 

i  ■n6Taij.ot,  river.  Latin  die-'<.  day,  is  originally  masculine,  as 

is  Skr.  (/(■(■-,  when  used  in  the  sense  •'  day,"  but  when  refer- 
ring to  a  particular  day,  i.e.  as  a  date,  it  is  feminine,  owing 

probaVily  to  the  infiuence  of  nox,  night,  feminine,  Gr.  ̂   vi^, 
on  account  of  the  ancient  usage  of  reckoning  the  progress 
of  time  by  nights. 

Bibliography. — Adams.  Dii  Genre  (1888) :  Winkler.  Weit- 
eres  znr  Spracligeschic/ite.  pp.  1-S1.  Lias  yraminatische  Ge- 
schlecht  (1889);  Brugmann,  Das  jVominalgeschlecht  in  den 
■indogerm.  Sprachen,  Intertiat.  Zeit.fchr.  fur  iillgem.  Spracli- 
tvi.is.,  iv.,  100  ff. ;  Compar.  Grammar  of  tlie  Indo-Germ. 

Languages,  \\.,^f)l,'iien\.;  Wheeler.  Grammatical  Gender, 
Class.  Review,  1889  (Nov.).  pp.  390  ff. ;  Dclbriick,  Compara- 
tire  Syntax  (in  Brugmann's  Compar.  Gramm.),  pp.  89  if. 
(1893);  Lange,  De  suhsta/ntivis  femininis  Grircis  .iccundip 
declinationis  (1875);  Behaghel,  Germania,  xxiii..  288  f . ; 
for  older  view,  cf.  (jrimm,  Deutsche  Grammatik.  iii.,  311  ff. 

Benj.  Ide  Wheeler. 

Genealogy,  jen-ee-al  o-ji  [via  0.  Fr.  {vom  IjaI.  genealogia 
=  Gr.  •yfveaKuyla,  deriv.  of  yti'tdKoyos.  one  who  makes  or 
traces  a  pedigree,  liter.,  descent-teller  ;  yevid,  race,  descent  -H 
\iyew,  tell] :  the  science  of  descents.  As  a  record  of  fami- 

lies it  hfilds  an  intermediate  place  between  biography,  which 
treats  of  persons,  and  liistory,  of  which  the  subject  is  the 
rise  and  progress  of  the  nation.  Tlie  rules  and  principles  of 
the  three  are  not  dissimilar,  although  the  purpose  of  the 
first  is  a  little  different  from  the  design  of  the  other  two. 
In  England,  as  in  most  countries  in  which  the  feudal  sys- 

tem has  prevailed,  the  laws  of  the  descent  of  families  are 
intimately  connected  with  those  of  the  descent  and  tenure 
of  lands.  Where  estates  pass  to  a  single  heir,  it  is  essen- 

tial that  the  derivation  of  that  heir  from  the  blood  of  the 

first  lord  should  be  clearly  proved ;  and  as  the  lines  of  de- 
scent may  become  successively  extinguished,  the  order  in 

which  collaterals  succeeds  must  be  definitely  settled.  The 
latter  is  the  work  of  the  lawyer,  and  its  principles  are  well 
stated  in  Blackstone's  Commentaries.  The  former  is  the 
otiice  of  the  genealogist,  whose  duty  it  is  to  trace  out  and 
record  the  history  and  growth  of  families  and  the  relation- 

ship of  the  several  branches  to  one  another.  Formerly 
this  was  made  the  duty  of  the  heralds,  who  in  their  periodi- 

cal progresses  through  England  inquired  into  the  condition 
of  all  families  which  were  entitled  to  bear  arms,  and  re- 

corded their  pedigrees  in  the  Heralds'  College.  The  "  visi- 
tations," as  the  records  of  their  labors  are  briefly  called, 

are  among  the  most  imjiortant  collections  in  the  College  of 
Arms  in  London.  The  visitations  were  discontinued  about 
the  miildle  of  the  seventeenth  century.  Since  that  time, 
although  official  records  are  still  kept,  they  are  derived  from 
voluntary  information.  For  many  centuries  pains  have 
been  taken  by  the  nobility  and  gentry  to  preserve  the  rec- 

ords of  their  descent.  Every  great  house  has  its  muniment- 
room,  in  which  are  preserved  the  title-deeds  of  the  estate 
and  documents  relating  to  the  history  of  the  family.  These 

precautions  are  necessary  for  the  reason  already  given— 
viz.,  the  possibility  of  remote  collaterals  being  called  to  the 
succession.    In  the  V.  S.  the  work  of  the  genealogist  is  dlf- 
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ferRiit.  The  ilivision  of  landed  oslatps  (iinoiig  tlic  childn'ii 
or  other  representatives  of  tlic  htst  proprietor  oljviiites  the 
necessity  of  tlie  production  of  a  single  heir.  The  liistory  of 
land-titles  is  provided  for  by  a  system  of  public  records, 
and  tlie  functions  of  the  genealogist  are  limited  merely  to 
the  history  of  families.  The  immense  field  of  investigation 
that  is  opened  in  tracing  the  ancestors  and  descendants  of 
a  single  person  is  astonishing.  In  the  ascending  line  the 
ancestors  double  in  every  generation.  In  other  words,  in 
the  first  ilegree  there  are  two  ancestors;  in  the  second,  four; 
and  in  the  fourlli.  sixteen  ;  and  by  going  back  for  twenty 
generations  it  will  be  found  that  every  man  has  more  than 
a  million  of  ancestors.  In  the  descending  line  the  numbers 
are  still  larger.  Every  oliild  of  the  common  ancestor  may 
become  the  founder  of  a  family,  and  the  relations  of  these 
several  families  to  the  main  stock  or  oldest  line  of  descent 
give  rise  to  collaterals,  all  of  whom  should  be  included  in  a 
complete  pedigree.  In  the  U.  S.  the  labors  of  genealogists 
have  been  turned  in  this  direi'tion.  Undeterred  by  the 
greatness  of  tlie  task,  sl\idents  have  undertaken  to  record, 
for  instance,  all  the  ramifications  of  large  families,  usually 
beginning  with  some  emigrant  of  the  seventeenth  century, 
and  conseientiously  tracing,  in  the  male  or  female  line,  or 
sometimes  in  both,  the  history  of  his  descendants. 

The  results  of  genealogical  investigations  are  usually  em- 
bodied either  in  pedigrees  or  family  histories.  The  former 

are  some  times  arranged  as  a  tree,  in  which  the  common 
ancestor  represents  the  root  or  stock,  and  t  he  descendant.s 
are  arranged  in  order  in  the  branches.  IMore  commonly, 
however,  pedigrees  are  constructed  in  the  form  of  tables,  in 
which  the  ancestor  and  the  <Jescendants,  with  a  brief  state- 

ment of  the  time  of  the  liirth,  marriage  and  death  of  each, 
appear  in  successive  rows  of  squares  or  circles,  properly  con- 

nected by  lines  which  indicate  the  direct  descent  of  every 
person.  From  these  methods  of  arranging  pedigrees  are 
derived  the  common  expressions  a  family  tree,  a  stock, 
branches,  and  lines  of  descent.  The  advantage  of  a  pedi- 

gree is  that  it  gives  at  a  single  view  all  the  descendants  of 
a  common  ancestor.  The  disadvantages  are  that  while  it 
necessarily  involves  an  extreme  brevity,  and  sometimes 
even  meagerness  of  statement,  it  nevertheless  requires  much 
space,  and  may  readily  become  unmanageable  from  its  size. 
Hence  genealogists  more  commonly  adopt  a  naiTative  form, 
called  a  family  histoiy,  by  which  means  they  are  able  to 
condense  their  records  into  a  volume  of  moderate  size,  and 
at  the  same  time  to  make  their  statements  at  greater  length. 
The  objections  to  tliis  plan  are  that  unless  conducted  with 
care  and  system,  it  is  sure  to  involve  the  reader  in  confu- 

sion in  the  course  of  a  very  few  pages,  and  that  under  any 
circumstances  the  lal^or  of  consulting  such  a  compilation  is 
very  great.  To  obviate  the  first  of  these  objections  in  a 
measure,  genealogists  have  adopted  several  methods  of  ar- 

ranging the  branches,  and  of  designating  the  various  lines 
of  descent.  The  simplest  metliod  apiiears  to  be  that  of 
giving  to  every  name  its  own  number,  which  is  placed  be- 

fore it  in  Arabic  characters,  and  in  designating  the  relations 
of  every  person  to  his  parents  and  his  brothers  and  sisters 
by  Roman  numerals.  Some  genealogists,  however,  prefer 
designating  the  successive  generations,  and  not  the  indi- 

viduals, by  numbers.  There  is  also  a  difference  of  opinion 
as  to  the  order  in  which  the  successive  lines  of  descent 
should  follow  one  another,  some  thinking  it  better  to  take 
up  the  sons  of  the  common  ancestor  in  order,  finishing  the 
record  of  the  descendants  of  the  first  before  ajjproaching 
the  second,  and  so  on  through  the  whole ;  others  recording 
every  successive  generation  in  its  order.  A  question  has 
also  been  raised  whether  in  such  a  history  the  descendants 
of  daughters  are  entitled  to  stand  side  by  side  with  those  of 
sons.  In  Great  Britain  it  is  usual  to  exclude  them,  but  there 
are  special  reasons  for  this  in  the  connection  of  genealogy 
with  the  tenure  of  land.  In  male  fiefs  there  can  be  no 
possibility  of  females  or  their  descendants  being  called  to 
the  succession ;  and  in  those  cases  in  which  lands  devolve 
upon  an  heiress,  they  descend  afterward  either  in  the  line 
of  her  husband,  or,  in  the  event  of  her  dying  without  issue, 

to  the  collaterals  of  her  father's  family.  In  the  U.  S.,  how- 
ever, where  the  aim  of  the  genealogist  is  strictly  historical, 

this  reasoning  does  not  apply ;  and  there  probably  is  no 
good  reason,  beyond  the  inevitable  increase  of  the  labor  of 
the  genealogist  and  of  the  bulk  of  his  volume,  why  the 
posterity  of  daughters  should  not  be  admitted  into  it.  In 
answer  to  the  second  objection,  it  may  be  said  that  as  a 
book  of  geography  is  rendered  intelligible  by  means  of 
maps,  so  it  is  easy  for  the  reader  of  a  family  history  to  con- 

st ruct  from  it  brief  and  compact  pedigrees  which  will  be 
apjirehended  at  a  glance. 

Genealogy,  as  a  science,  insists  upon  evidence.  No  gene- 
alogist will  acce|)t  a  mere  family  tradition  or  an  unaulhen- 

ticated  statement,  but  he  always  requires  sullicient  proof. 
There  is  so  much  uncertainly  in  family  traditions  that  it  is 
found  that  statements  accepted  by  families  and  gis-en  in 
good  faith  are  often  not  merely  unfounded,  but  contrary  to 
existing  evidence.  The  principal  sources  of  evidence  are 
family  records  contemporaneous  with  the  events  which  they 
commemorate,  as,  for  instance,  an  account  written  by  anv 
per.son  of  his  own  children;  public  records,  such  asvvills, 
deeds,  and  mortgages;  church  records,  letters,  and  tomb- 

stones. A  pedigree  or  a  history  of  descents  not  authenti- 
cated by  these  or  equivalent  evidence  is  not  to  be  truslcil, 

and  will  surely  be  rejected  by  every  well-trained  genealogist. 
Among  the  most  eminent  genealogists  of  the  V.  S.  may  be 

mcntioiu^d  .Iosej)h  L.  Chester,  who  was  honored  with  a 'me- morial in  Westminster  Abbey,  and  Henry  F.  Waters,  both  of 
whom  sjient  many  vears  making  .successful  researches  among 
the  records  and  arcliives  of  Great  Britain.  See  The  Ameriran 

Oenealogist  (1875)  and  JlarshalTs  Gciu-ulogixls  Guide  (ISiia). 
Revised  by  Jamks  Grant  Wilson. 

IJencral :  in  certain  Roman  Catholic  religious  orders,  the 
highest  ofticer  of  the  order.  The  general  of  the  Jesuits  is 
chosen  for  life,  and  holds  one  of  the  most  influential  posi- 

tions in  the  Church.  He  lives  in  Rome.  Most  other  gen- 
erals hold  oflftce  for  three  years,  and  they  usually  reside  at 

Rome.  The  general  of  the  August inians  must  be  of  one  of 
the  Calceate  congi"egations.  The  Franciscans  have  three 
generals — one  each  for  the  Observantines,  the  Capuchins, 
and  the  Tertiaries — besides  procurators-general  for  the  Re- 

formed and  Alcantarine  congregations,  and  a  minister-gen- 
eral for  the  Conventuals.  The  general  of  the  D(uninieans  is 

chosen  for  life.  Since  the  time  of  Simon  Stock  the  Carmel- 
ites have  had  an  unbroken  line  of  generals.  Other  orders 

have  superior  officers  with  special  titles.  Thus  the  chief  of 

the  Minims  is  called  "general  corrector,"  the  superiors  of 
their  houses  being  called  "  correctors."  See  General  Offi- cer. 

General  Assembly:  in  the  Presbyterian  Church  the 
highest  of  four  courts,  the  other  three  being,  in  their  order, 
session,  presbytery,  synod  (see  Presbyterian  Church).  In 
the  U.  S.  there  are  four  general  assemlilies — (1)  that  of  the 
Presbyterian  Church  North:  (2)  that  of  the  Presbyterian 
Church  South :  (3)  that  of  the  Cumberland  Presbyterian 
Church  ;  (4)  that  of  the  United  Presbrterian  Church.  The 
highest  court  of  the  smaller  Presbyterian  bodies  is  the  synod. 
A  clescription  of  the  General  As.sembly  of  the  Presbyterian 
Church  North  will  serve  substantially  for  all  others  in  the 
U.  S.  This  court  is  constituted  of  an  equal  number  of  ndn- 
isters  and  laymen.  Its  meetings  kre  held  annually  in  differ- 

ent parts  of  the  country,  as  may  be  agreed  upon.  Its  mem- 
bers are  styled  commissioners,  and  are  apjiointed  by  the 

presbyteries  in  the  following  proportion  :  "  Each  presbytery 
consisting  of  not  more  than  twenty-four  ministers  shall  send 
one  minister  and  one  elder;  and  each  presbytery  consisting 
of  more  than  twenty-four  ministers  shall  send  one  minister 
and  one  elder  for  each  additional  twenty-four  ministers,  or 
for  each  additional  fractional  numlier  of  ministers  not  less 

than  twelve."  Its  officers  are  a  moderator,  chosen  annually; 
a  stated  clerk,  who  is  also  treasurer :  and  a  permanent  clerk. 
The  term  of  the  last  two  officers  is  indefinite.  Temporary 
clerks  are  chosen  each  year  to  assist  the  permanent  clerk  in 
making  a  fair  record  of  the  proceedings,  etc.  The  duty  of 
the  stated  clerk  is  to  keep  the  records  and  to  publish  them, 
together  with  such  statistical  tables  as  the  assembly  may  di- 

rect. Each  assembly  is  "  constituted  "  by  prayer,  and  "  dis- 
solved "  at  its  close  by  formal  proclamation  of  the  modera- 

tor. In  eveiy  case  the  constituting  act  is  preceded  by  a  ser- 
mon, which  is  generally  preached  by  the  retiring  moderator. 

The  b\isiness  of  each  meeting  is  directed  in  accordance  with 
a  simple  manual  of  general  rules.  The  province  of  this 
court  is  thus  defined  by  the  constitution  of  the  Church  : 
"  The  General  Assembly  shall  receive  and  issue  all  appeals, 
complaints,  and  references  that  affect  the  doctrine  or  consti- 

tution of  the  Church,  which  may  be  regularly  brought  before 
them  from  the  inferior  judicatories;  provided,  that  in  the 
trial  of  judicial  cases  the  General  Assembly  shall  have  power 
to  act  by  commission,  in  accordance  with  the  provisions  on 
the  subject  of  judicial  commissions  in  the  Book  of  Disci- 

pline. They  shall  review  the  records  of  every  synod,  and 
approve  or  censure  them ;  they  shall  give  tlieir  advice  and 
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instruction  in  all  casos  submitted  to  them  in  conformity 
with  the  constitution  of  the  Church;  anil  they  sliall  consti- 

tute the  bond  of  union,  peace,  cori'espomlence,  and  mutual 
confidence  among  all  our  churches.  To  the  (icneral  Assem- 

bly also  belongs  the  power  of  deciding  in  all  controversies 
respecting  doctrine  and  discipline;  of  reproving,  warning, 
or  bearing  testimony  against  error  in  doctrine  or  immorality 

in  practice  in  any  chun-h,  presbytery,  or  synod;  of  erecting 
new  synods  when  it  maybe  judged  necessary;  of  superin- 

tending the  concerns  of  the  whole  Church ;  of  corresponding 
with  foreign  churches  on  such  terms  as  nuiy  be  agreed  upon 
by  the  assembly  and  the  corresponding  body;  of  suppress- 

ing schismatical  contentions  and  disputations;  and,  in  gen- 
eral, of  recommending  and  attempting  reformation  of  man- 
ners and  the  promotion  of  charity,  truth,  and  holiness 

through  all  the  churches  under  their  care."  To  effect  these 
varied  purposes  each  assemlily  appoints  a  number  of  stand- 

ing committees,  whoso  duty  it  is  to  liring  all  business  before 
the  court  in  its  order.  For  conducting  the  benevolent  and 
evangelistic  work  of  the  Church  a  number  of  boards  have 
been  established,  such  as  that  of  foreign  missions,  home  mis- 

sions, education,  etc.  These  boards  report  to  each  assembly, 
and  receive  instructions.  During  the  sessions  popular  meet- 

ings in  the  interest  of  these  boards  are  held.  The  legislative 
work  of  the  assembly  has,  in  the  U.  S.,  gradually  become 
subordinate.  When  cases  of  appeal  are  tried  by  commission, 

matters  of  law  are  to  be  "  referred  to  the  appointing  court 
for  final  adjudication";  and  "matters  of  constitution  and 
doctrine  .  .  .  may  be  reviewed  in  the  appointing  body." 
In  Scotland.  Ireland,  and  Canada  the  General  Assembly  is 
somewhat  different  from  the  above  as  to  constitution  and 
method,  yet  in  all  essential  particulars  the  same. 

Revised  by  Willis  .1.  Beecher. 

General  Averag'e :  See  Average  (in  maritime  law). 
fjeueral  Bass :  in  nuisic,  the  equivalent  in  German  for 

thorough  bass,  or  the  system  of  harmony,  as  commonly  writ- 
ten and  illustrated  by  figures  over  or  under  a  bass. 

General  Convention,  The  :  originally  an  association  of 
members  of  the  English  (afterward  Protestant  Episcopal) 
churches  in  several  of  the  U.  S. ;  formed  after  the  Revolu- 

tion for  the  purpose  of  promoting  a  closer  union  among 
those  churches.  During  the  period  of  colonial  dcpendencie 
the  English  congregations  had  been  under  the  jurisdiction 
of  the  Bishop  of  London.  When,  however,  at  the  close  of 
the  war,  his  authority  was  withdrawn,  they  found  them- 

selves not  only  without  episcopal  superintendence,  but  with- 
out any  bond  of  union  beyond  that  of  a  common  faith  and 

a  common  liturgy ;  but  as  every  State,  before  the  adoption 
of  the  present  Constitutiim,  was  regarded  as  an  independent 
sovereignty,  and  as  the  churches  in  every  State  asserted  for 
themselves  the  rights  and  powers  of  national  churches,  there 
was  a  real  danger  that  even  this  slender  bond  of  union 
might  speedily  be  lost.  The  problems  which  the  members 

of  the  "  Church  of  England  in  America  "  were  called  upon 
to  solve  were  these :  First,  to  secure  the  episcopal  succession  ; 
and,  second,  to  arrange  a  system  by  which  there  might  be, 
as  the  celebrated  Dr.  Chandler  expressed  it,  "  a  uniformity, 
or  at  least  a  similarity — qualis  decet  esse  sororum — through 
the  different  States."  The  first  was  accomplished,  after 
some  delay,  by  the  consecraticm  of  Dr.  Seabury  in  Scotland, 
and  of  other  bishops  in  England,  for  America.  (See  Epis- 

copal Church.)  The  second  was  attained  by  the  establish- 
ment of  a  General  Convention.  On  May  11,  1784,  several 

clergymen  and  laymen,  members  of  a  society  for  the  "  relief 
of  widows  and  children  of  clergyman  " — a  society  which  still 
exists — met  at  New  Brunswick,  N.  .1.,  ostensibly  for  the  pur- 

pose of  arranging  the  affairs  of  that  society,  but  with  the 
further  design  of  consulting  one  another  about  the  interests 
of  the  Church  in  the  several  States.  In  accordance  with  ar- 

rangements made  at  that  meeting,  clerical  an<l  lay  delegates 
from  New  York,  New  Jersey,  Pennsylvania,  Maryland,  and 
Delaware  assembled  in  New  York  iii  October  of  the  same 

year,  and  after  agreeing  upon  certain  fundamental  princi- 
ples resolved  that  a  convention  should  be  held  in  Philadel- 
phia in  1785.  At  the  convention  of  1785  delegates  from  the 

above-named  States,  as  well  as  from  Virginia  and  South 
Carolina,  were  present.  A  "  general  ecclesiastical  constitu- 

tion "  was  adopted,  founded  upon  the  declaration  of  princi- 
ples of  the  previous  year ;  active  measures  were  taken  for 

the  revision  of  the  Prayer-book ;  and  the  union  of  the 
churches  in  the  Mi<ldle  and  Southern  States  was  regarded 
as  coniplete.  The  churchmen  of  Connecticut,  Rhode  Island, 
New  Hampshire,  and  Massachusetts,  however,  were  not  at 

first  ilisposed  to  accede  to  these  arrangemenls.  They 
doubled  the  propriety  of  giving  seats  and  votes  to  laymen  in 

an  ecclesiastical  assemlily,  and  they  strongly  objecl'ed  to  a provision  by  which  tlie  bishops  were  made  amenable  to  their 
own  ccinvcntions.  The  latter  provision  was  corrected,  and 
the  objection  to  the  former  was  apparently  withdrawn  :  and 
in  178!)  Bishop  Seabury  and  delegates  from  the  Eastern 
States  took  their  .seats  in  the  General  Convention.  In  the 
same  year  a  constitution  was  adopted,  which,  though  it  has 
been  amended  from  time  to  time,  yet  in  substance  contin- 

ues in  force.  This  constitution  proVides  that  there  shall  be 
a  General  Convention  of  the  Protestant  Episcopal  Church 
in  every  third  year ;  that  the  convention  shall  consist  of  the 
bishops,  who  form  a  separate  house,  and  of  four  clerical  and 
as  many  lay  deputies,  who  must  be  communicants,  from 
every  diocese ;  and  that  all  acts  of  the  convention  shall  be 

adopted  and  authenticated  by  both  houses.  'The  General 
Convention  has  power  to  consent  to  the  formation  of  new 
dioceses,  to  provide  the  mode  of  trjing  bishojjs,  and  to  es- 

tablish and  revise  a  Book  of  Common  Prayer.  These  are  all 
the  powers  which  are  given  in  its  constitution.  The  other 
articles,  which  treat  of  the  principles  and  rules  relating  to 
the  estaljlishment  of  new  dioceses,  of  the  qualifications  for 
holy  orders,  and  of  the  consecration  of  bishops  for  foreign 
countries,  really  confer  no  powers,  and  may  perhaps  be  re- 

garded as  a  concordat  between  the  churches  in  the  several 
States.  In  point  of  fact,  however,  the  General  Convention 
has  never  limited  itself  to  the  powers  given  by  its  constitu- 

tion, but  has  gradually  develojied  into  the  governingrfjody 
of  the  Protestant  Episcopal  Church  in  the  U.  S.  Its  extra- 
constitutional  acts  (if  such  an  expression  may  be  allowed) 

appear  to  extend  to  all  points  of  discipline  and"  doctrine.  It has  enacted  a  code  of  canons  for  the  government  of  the 
Church ;  it  has  founded  a  theological  seminaiy ;  it  has  es- 

tablished a  system  of  missions,  both  within  the  U.  S.  and  in 

foreign  countries ;  it  has  set  forth  a  "  Standard "  Prayer- 
book  with  various  offices  and  ordinals  ;  it  has  adopted  with 
modifications  the  Thirty-nine  Articles  of  Religion  origi- 

nally prepared  by  the  Church  of  England;  it  has  published 
collections  of  psalms  in  meter  and  hymns,  and  finally  a 
Hymnal  (1892) ;  and  it  has  passed  a  canon  which  touches 
the  doctrine  of  the  Holy  Sacrament.  It  would,  in  fact,  be 
extremely  difficult  to  designate  with  precision  the  powers 
which  the  General  Convention  possesses  or  assumes.  Some 
theologians  are  inclined  to  limit  its  functions  strictly  to 
those  which  are  ispecifled  in  its  constitution.  The  obvious 
objections  to  this  view  are  that  it  has  not  been  adopted  by 
the  General  Convention  itself,  and  that  if  it  be  correct  most 
of  the  acts  of  that  body  are  unconstitutional  and  without 
authority.  Other  divines  are  disposed  to  regard  it  as  an  ec- 

clesiastical parliament,  possessing  powers  as  vague  and  un- 
limited as  those  of  the  British  Parliament;  but  here  the 

question  arises.  Whence  could  such  a  body  derive  such 
powers  I  This  question  has  never  been  answered,  and  in- 

deed appears  to  be  incapable  of  solution.  The  former  view 
seems  to  have  been  that  of  Bishop  Seabury,  Dr.  Chandler, 
and  other  leading  theologians  of  the  eighteenth  century ;  the 
latter  was  adopted  by  Dr.  Francis  Vinton  in  his  work  on  the 
law  of  the  Church.  No  attempt  is  made  here  to  reconcila 
these  conflicting  views,  or  to  commend  either  of  them  to  ac- 

ceptance.    They  are  mentioned  as  historical  facts. 
The  sessions  of  the  Church  as  assembled  in  convention 

have  been  as  follows  : 

Preliminary  meetings — May  11,  1784,  at  New  Brunswick, 
N.  J.;  Oct.  6,  7,  1784,  at  New  York.  Conventions  of  the 
Church  in  the  Middle  and  Southern  States — Sept.  27-Oct.  7, 
1785,  at  Philadelphia ;  June  30-26,  1786,  at  Philadelphia ; 
(adjourned)  Oct.  10,  11,  1786,  at  Wilmington,  Del. ;  Julv  28- 
Aug.  8,  1789.  at  Philadelphia;  (adjourned)  Sept.  29-Oct.  16, 
1789,  at  Philadelphia. 
At  the  adjourned  convention  of  1789  the  New  England 

churches  under  Seabury  united  with  the  churches  of  the 
Jliddle  and  Southern  States,  of  which  White  and  Provoost 

were  bishops,  and  the  convention  became  "General."  The first  General  Convention  held  its  sessions  in  New  York  city 
Sept.  11-19,  1792,  and  since  that  date  sessions  have  been 
held  every  three  years  in  some  large  city.  During  the  civil 
war  the  Episcopal  Church  in  the  Southern  States  organized 
Jidy,  1861,  and  maintained  a  separate  existence  till  1865. 
Their  meetings  were  as  follows : 

Preliminarv — July  3-6,  1861.  at  Montgomery,  Ala.;  (ad- 

journed) ()ct."l6-24."  1861,  at  Columbia,  S^  C.  General  Con- ventions—Nov.  13-22,  1862,  at  Augusta,  Ga. ;  Nov.  8-10, 
1865,  at  Augusta,  Ga. 
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The  Church  in  tlic  North  nover  reeognizeil  oflicially  the 

scec'ssiori  of  tlic  SouUktii  fhurchcs.  At  tlie  (iciuiral  Con- 
vention of  1803  tlic  assistant  ser-retary  of  tlic.  House  of 

Deputies,  in  calling  the  roll  of  dioeescs,  regularly  inchideil 
all  the  dioceses  on  the  list  of  those  admitted  to  nni<]n  witli 

tlie  convention,  and  in  1865  the  same  course  was  pursued  so 

that  the  represcntalives  from  the  South  were  able  to  resume 
tluur  places  as  tlLoUfjli  no  interruption  of  their  attendance 
and  connection  had  taken  |)hiee. 

Revised  by  WitLiAM  Stevens  Perry. 
General  Issue:  See  Issue. 

(Jeiieraliziition  [deriv.  of  f/cneralize.  from   Fr.  yhiem- 

lisi'i;  deriv.    of   i/i'nenil,  general  <  Lat.  (je.nera'Hs,  general, 
liter.,  pertaining  to  a  kind  or  gcnu.s,  deriv.  of  gmuft,  kind, 

genus] :  a  term  defined  by  Whately  in  his  Locjic  as  "the  act 
of  comprehending  under  a  common  name  several  objects 

agreeing  in  some;  point  which  we  abstract  from  each  of  tliem, 

and  which  that  comnum  nami;  serves  to  indicate."   lie  illus- 
trates tlie  definition  as  follows:  "When  we  are  contemplat- 

ing several  individuals  wluch   resemble  eacli  other  in  some 

part  of  their  nature,  we  can— l)y  attending  to  that  part  alone, 
and  not  to  those  i)ar(s  wherein  tliey  differ— assign  them  one 
common  name,  which  will  express  or  stand  for  them  merely 

as  far  as  they  all  agree ;  and  winch,  of  course,  will  be  appli- 
cable to  all  or  any  of  them  ;  which  process  is  called  general- 

ization, and  each' of  these  names  is  called  a  common  term, 
from  its  belonging  to  them  all  alike ;  or  a  i)redieable,  be- 

cause it  mav  be  ])redicated  affirmatively  of  them  or  any  of 
thenfi"     SirWilliam  Hamilton  groups  this  act  and  its  kin- 

dred  processes  under  the   name   of  "  elaborative  faculty," which  is  the  faculty  of  perceiving  relations,  the  discursive 

faculty,  the  facnltvof  comjiarison,  "the  judgment— Siifoio, 

as  opposed  to  tlie   vovs."     He   makes  generalization   to   be 
"nothing  but  comparison."      "Under  comjiarison  may  be 
comprised  all  the  acts  of  synthesis  and  analysis,  generaliza- 

tion and  abstraction,  judgment  and  reasoning.     The  several 

phases  of  this  process  he  arranges  in  the  following  order:  1, 
Composition  or  synthesis ;  2,  abstraction,  decomposition,  or 

analysis;  3,  generalization ;  4,  judgment;  ,5,  reasoning  or  in- 
ference.    "  Generalization  is  dependent  on  abstraction,  but 

abstraction  is  not  dependent  on  generalization."     Kant  holds 
that  every  act  of  judging  is  an  act  of  synthetical  unity  per- 

formed by  means'  of  the  "  transcendental  unity  of  appercep- 
tion "  ;  i.e.  it  is  rendered  possible  by  the  "  I  think  "  or  Ego. 

or  subject  in  consciousness,  which  furnishes  the  unity  for  fhe 
multiplicity  of  sensation,  and  in  so  doing  generalizes.    Gen- 
i-ralization  is  the  essential  phase  of  the  act  of  reflection  which 

iiccompanies  all  acts  of  rational  intelligence.     Even  the  ac- 
tivity of  sense-perception  is  accompanied,  in  a  conscious  be- 

ing, by  the  dim  perception  of  self  or  Ego.  as  pure  subject 
nf  the  act  of  perceiving.     The  Ego  or  subject  is  always  ge- 

neric and  abstract :  indeed,  the  highest  genus,  or  ultimatum 
of  abstraction,  free  from  all  empirical  determinations  or 
characteristics,  and  as  a  factor  of  all  concrete  knowing,  fur- 

nishes to  the  thinking  being  the  means  of  rising  above  the 
multiplicity  of  empirical  details  through  attention  to  this 
abstract  factor  of  perception  :  wliich  act  of  attention  is  called 

"  second  intention,"  being  attention  to  the  mental  process, 

while  "first  intention  "  is'directed  to  the  object  of  the  senses 
— a  distinction  noted  by  Avicenna,  the  great  commentator 

on  Aristotle.     "  When  one  thing  witliout  difference  abides," 
says  Aristotle  (Po.?/.  Aymli/f.,  li.,  1!)),  "the  universal  arises  in the  soul.     Primarv  things  [generic  entities]  become  known 

to  us  through  induction  "  ;  iiiduction  being  tlie  ascent  from 
particulars  of  sense  to  the  generic  entity  of  the  pure  Ego. 
Self-consciousness  is  the  basis  of  all  generalization,  being  the 
act  of  reflection  or  of  turning  back  upon  itself— the  thread 
upon  which  all  the  faculties  of  the  soul  are  strung — ineniory, 
imagination,    conception,    inference,    speculative     insight. 
Thus  "  second  intention  "  has  several  degrees,  which  might 
be  named  third,  fourtli,  and  fifth  intentions  also,  each  higher 
faculty  being  the  result  of  a  new  act  of  attention  upon  the 
activity  of  the  next  lower  faculty.   See  Piciite  :  also  articles 
on  Idealism,  Nominalism,  Notion,  Philosophy  (its  method). 
Realism,  and  Scholasticism  for  the  ultimate  bearing  of  this 
tlieory.  William  T.  Harris. 

(ieneral  Lien  :  See  Lien. 

General  Officer:  an  officer  who  has  superior  charge  or 
right  of  command,  whether  civil,  military,  or  ecclesiastical. 

Tlius  the  superior  of  the  Society  of  Jesus  is  styled  "  the 
Ueneral."  According  to  Bardin  {Did.  del'Armee,  etc.),  the 
word  captain  (i.  e.  head,  chinf)  became  so  common  in  the 

Middle  Ages  that  the  title  "  captain-general  "  was  appropri- 

ated to  one  who  commande<l  all  the  rest  (i.  c.  when  numer- 
ous independent  bodies,  each  with  its  chief .  a  captain,  were 

combined).  Hy  ellipsis,  the  adjective  has  become  substan- 
tive, and  a  general,  without  qualification,  is,  properly  speak- 
ing, one  over  all — a  "commander  "  in  the  highestsen.se  of 

the  term.  And  I  lie  grade  of  "general,"  when  it  exists,  should 
indicate  an  officer  clotlied  witli  riglit  of  supreme  command. 

But  the  designation  "  general  oflTicer"  is  applied  in  a  quali- 
fieative  sense  to  any  officer  of  higher  rank  than  colonel,  and 
in  this  use  it  properly  distinguislies  those  ofiicers  who  form 

component  parts  of" the  essential  units  of  army  organiza- tion (regiments  and  companies)  from  those  whose  sphere  of 
(imraand  is  not  tlius  limited  ;  while  various  distinctive  titles 

are  employed  to  give  luster  to  the  ofltice  of  ycneral,  such  as 
"captain-general,"  "  field-marshal,"  or  (in  France)  "niare- 
chal  de  France."  In  (ireat  Britain  the  sovereign  is  captain- 
general.  The  commander-in-chief  (under  the  sovereign)  is  a 
field-marshal,  a  rank  held  also  by  three  or  four  ot  hers.  There 

are  also  numerous  "generals,"  as  well  as  lieutenant-generals, 
major-generals,  etc.:  Brigadier-general  implies,  in  British 
military  terminology,  the  command  of  a  hriyade  (i.  e.  two  or 
more  regiments  temporarily  or  permanently  united) ;  major- 

general,  in  the  U.  S.  service  and  in  some  others,  the  com- 
mand of  a  divisiim  (i.  e.  two  or  more  brigades  temiiorarily 

or  permanently  united);  while  lieutenant-general,  implying 

deputed  power,  has  liad  the  sense  in  France  of  "  lieutenant 
du  roi,"  or  viceroy,  or  a  general  commanding  in  place  of  his 
sovereign;  and  also,  and  more  commonly,  the  general  of  a 
division.  But  the  actual  standing  of  these  two  last-named 

grades  depends  upon  arbitrary  legislation  or  regulation. 

The  function  of  "  niajor-gCneral "  under  Napoleon  corre- 

sponded to  that  of  a  "chief  of  staff  "—one  who  is  the  organ 
of  communication  between  the  "  general "  and  his  subordi- 

nates. ("The  military  language  of  France,"  says  Bardin, 

"  offers  frequent  exam'ples  of  such  disparities.")  "  General de  division  "  is  in  France  the  style  and  rank  of  a  division 
commander,  while  Narioleon  gave  to  the  commanders  of  his 

corps  d'armee,  when  first  organized,  the  grade  of  "lieuten- 
ant-general," which  liefore  the  creation  of  "  arniy-corps " 

was  sometimes  the  special  designation  of  a  division  com- 
mander when  the  division  was  the  largest  unit  into  which 

an  armv  was  divided.  Afterward,  during  the  empire,  com- 

manders of  corps  d'armee  were  usually  marechaux  de France. 

As  to  the  history  and  service  of  the  U.  S.  it  does  not  ap- 

pear that  the  Continental  Congress  regulated  the  grades  of 

general  ofiicers,  but  accepted  them  (major  and  brigadier  gen- 
erals) as  it  found  them  in  the  several  States  (or  colonies, 

rather).  Washington  was  chosen  as  "  commander-in-chief," without  other  designation.  Under  the  existing  Constitution 

successive  legislative  acts  have  regidated  the  number  of  brig- 
adier and  major  generals.  That  of  JIar.  2,  1799,  declares 

that  "a  commander  of  the  army  of  the  U.  S.  shall  be  ap- 

pointed and  commissioned  by  the  style  of 'general  of  the 
armies  of  the  U.  S.'  "  ;  while  it  abolished  the  office  and  title 
of  lieutenant-general,  created  ten  months  previously  (May 

28  1798.  when  war  with  France  was  apprehended)  and  con- 

ferred upon  Washington.  The  act  of  Mar.  16.  1802,  jirovided 
for  but  a  single  general  officer  of  the  grade  of  brigadier. 

The  war  of  1812-15  of  course  caused  the  creation  ot  numer- 

ous major  and  brigadier  generals;  the  act  of  Mar.  2.  1821, 

provided  for  one  major  and  two  brigadier  generals.  In 

1846  (Mexican  war)  the  President  was  authorized  to  add  one 

major-general  (Zachary  Taylor,  Gen.  Winf.eld  Scott  being 

then  the  single  major-general)  and  two  brigadier-generals  to 
the  military  establishment.  Subsequently  (Feb.  15, 1855)  the 

grade  of  lieutenant-general,  iy  brevet,  was  revived  to  ac- 
knowledge "  the  eminent  services  of  a  major-general  of  the 

army  in  the  late  war  with  Mexico"  (Scott).  It  would  be 
impracticable  to  recapitulate  the  legislation  during  the  civil 

war  by  which  the  number  of  major  and  brigadier  generals 

on  the  armv  list  was  greatly  augmented.  The  grade  of  lieu- 

tenant-general, never  before  conferred  by  the  Federal  Gov- 

ernmen't  upon  any  one  except  Washington  (and  by  brevet 
on  Scott),  was  renewed  and  conferred  (Mar.  2.  1864)  upon 

Gen.  Grant.  In  1866  the  grade  of  general  was  created  and 

conferred  on  the  same  officer;  that  of  lieutenant-general, 
thus  vacated,  on  W.  T.  Sherman,  who  became  general  on  the 

accession  of  Gen.  Grant  to  the  presidency.  Lieut.-Gen, 

Sheridan  was  appointed  general  June  1, 1888.  On  his  deatli 

the  grades  of  general  and  lieutenant-general  became  vacant. 
There  are  three  major  and  six  brigadier  generals,  besides 

the  adjutant-general,  the  inspector-general,  paymaster-gen- 
eral, the  chiefs  of  engineers  and  of  ordnance,  the  quarter- 
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master,  commissary,  and  surgeon  gonerals.  tlio  jndKc-ad- 
vocate-general  and  chief  signal  officor,  wIkp  licild  ilu-  iattur 
rank.  Revised  by  Jamks  Muhclie. 

(Jenenil  Uiiles :  rules  of  the  Methodist  Episeoiiid  (!lmrch  ; 
written  by  John  Wesley,  in  consultation  witli  Ins  brother, 
Cliarles  Wesley,  in  1743,  and  published  in  a  small  volume 
entitled  Tlie  Ndlure,  Design,  and  (lene.ral  Uiilas  of  the 
United  Societies  in  London,  Bristol,  Kinyxirixid,  and  New- 
castle-upon-2\jne.  Thenceforward  the  "General  Rules" 
were  the  only  conditions  of  uiendiership  in  the  Wesleyan 

societies;  and  when  Wesley  dispatched  Dr,  I'oke  to  organize 
"the  Methodist  Pvpiscopal  Church  in  the  U.  S.  of  America," 
they  were  inserted  in  the  Discipline  of  the  latter,  and  re- 

main there  still,  as  the  "  terms  of  membership."  In  Ste- 
vens's History  of  the  Methodist  Episcopal  Church  it  is  said 

that  "the  Articles  of  Religion  and  the  General  Rules  are 
both  parts  of  the  organic  or  constitutional  law  of  American 

Methodism,"  but  the  General  Rules  prescribe  the  "  only  con- 
dition" of  mendjership,  without  allusion  to  the  Articles. 

Conformity  to  tlie  doctrines  of  the  Church  is  requireil  by  its 
statute  law  as  a  functional  qualification  tor  the  ministry,  but 
church  members  can  not  be  excluded  for  personal  opinions 
while  their  lives  conform  to  the  practical  discipline  of  the 
Church,  and  they  can  be  tried  and  e.xpelled  for  sowing  dis- 

sensions in  the  societies,  by  inveighing  against  their  doc- 
trines or  discipline:  that  is,  in  other  words,  not  lor  their 

opinions,  but  for  their  moral  conduct  respecting  their  o[iin- 
ions.  Tliese  Rules  form  a  remarkably  liberal  iihitform  of 
church  communion.  The  same  author  remarks,  in  The 
History  of  Methodism,  that  it  comprises  not  one  dogmatic 
statement,  and  hardly  what  would  be  called  an  ecclesiastical 
requisition.  It  consists  almost  entirely  of  practical  require- 

ments. At  a  later  date  Wesley  exclaims  in  his  Journal, 

"  Oh  that  we  may  never  make  anything  more  or  less  the 
term  of  union  with  us  but  the  having  the  mind  that  was  in 

Clirist,  and  the  walking  as  he  walked." 
tieneral  Ship:  a  ship  offered,  usually  by  advertisement, 

by  her  master  or  owners  to  the  patronage  of  tlie  general 
public  for  the  carriage  of  goods  upon  a  particular  voyage. 
Those  offering  a  ship  as  a  general  ship  become  conimon 
carriers,  and  are  subject  to  the  rules  and  obligations  imposed 
upon  common  carriers  in  general.     See  Shipping. 

Revised  by  F.  Stueues  Allen. 

General  Theological  Seminary:  of  the  Protestant  Epis- 
copal Church;  situated  in  New  York  city;  was  opened  in  a 

room  of  St.  Paul's  chapel  1819 ;  removed  by  the  General 
Convention  to  New  Haven  1820,  but  restored  two  years  later. 
It  was  in  a  building  belonging  to  Trinity  School,  corner 

('anal  and  Varick  Streets,  1822-3o  :  then  removed  to  its  pres- 
ent site  on  Chelsea,  Sq\iare,  West  Twentieth  and  Twenty-first 

Streets,  between  Ninth  and  Tenth  Avenues.  The  ground 
was  given  by  Clement  C.  Moore,  LL.  D.,  Professor  of  Biblical 
Learning  in  the  faculty.  The  gifts  of  many  patrons,  and 
especially  the  munificence  of  the  present  dean.  Rev.  Eugene 
A.  Hoffman,  D.  I).,  have  not  only  greatly  increased  the  edu- 

cational and  literary  facilities  "of  the  seminary,  but  since 1883  have  housed  it  in  maginficent  buildings.  It  is  the 
principal  seminary  in  the  Protestant  Episcopal  C'hurcli. Samuel  Macauley  Jackson. 

Generation  [via  Pr.  from  Lat.  genera'tio,  deriv.  of  gene- 
rare,  beget,  generate,  deriv.  of  genus,  generis,  kin,  family] : See  Reproduction. 

Generation.  Spontaneous,  or  Altiogenesis  [spontaneous 
is  from  Lat.  sponta  neus,  deriv.  of  sponte,  without  known  ex- 

ternal cause]  :  the  supposed  origination  of  living  organisms 
without  parent  organisms  to  produce  them,  out  of  inorganic, 
or  at  least  non-living,  matter,  and  under  the  influence  of 
forces  purely  physical.  The  fact  that  minute  forms  of  iSr- 
ganic  lite  constantly  make  their  appearance  wherever  condi- 

tions exist  favorable  to  their  preservation,  notwithstanding 
the  apparent  absence  of  [n-e-existing  germs  from  which  they 
may  have  sprung,  has  given  rise  to  the  idea  that  no  such  or- 

ganic antecedents  are  necessary  at  all :  that  these  microscopic 
forms  of  life  are  constantly  coming  into  existence  de  novo 
under  the  operation  of  the  ordinary  powers  of  nature,  and 
therefore  that  they  originate  by  a  generation  which  is  truly 
spontaneous.  The  advocates  of  this  theory  urge  that  the 
germ-theory  can  account  only  for  tll^  propagation  of  life 
after  life  has  originated,  whereas  the  theory  of  spontaneous 
generation  accounts  for  the  origin  of  life  itself. 

The  notion  of  spontaneous  generation  has  been  entertained 
by  naturalists  in  every  age  since  the  dawn  of  scientific  his- 

tory. Tint  the  earlier  naturalists — .Xri.stotle  and  Lucre! itis, 
for  instance — conceived  that  organisms  of  a  high  order  of 
com|dc.\ity,  such  as  insects  or  fishes  or  re|)tiles,  might  be 
directly  produced  out  of  the  moisi,  earth  softened  by  show- 

ers, or  out  of  the  slime  and  mud  of  rivers ;  whereas  those  of 
our  time  confine  themselves  to  the  assertion  that  life  in  its 

spontaneous  origin  is  manifested  oidy  under  forms  of  organ- 
isms of  a  very  low  tyjie,  such  as  (he  bacteria.. 

Down  to  the  seventeenlli  ceidury  the  belief  that  living 
things  may  originate  without  eggs  or  germs  or  living  parents 
from  which  to  proceed  may  be  said  to  have  been  miiversal 
in  Europe.  Curiously  enough,  scriptural  authority  was  cited 
in  proof  of  this  view,  and  the  Old  Testament,  story  of  the 
bees  found  by  Samson  in  the  carcass  of  the  dead  lion  was 
presumed  to  confirm  it.  The  doctrine  was  held  as  matter 
of  faith,  and  those  who  first  assailed  it  were  accused  of  im- 

piety and  irreverence.  Prominent,  and  perhajis  first  among 
these,  was  Francis  Redi,  an  Italian  pliildsupher,  scholar,  and 
poet  (b.  in  1626).  He  presented  a  conclusive  disproof  of  the 
spontaneous  generation  of  maggots  in  putrefying  flesh,  by 
simply  inclosing,  in  ojien-mouthed  jars  covered  with  gauze, 
pieces  of  flesh  still  sound,  and  leaving  them  in  the  sun  to 
putrefy.  Putrefaction  occurred  as  before,  but  no  maggots 
made  their  appearance.  The  maggots,  nevertheless,  did 
ap|)ear  on  the  gauze,  and  a  little  observation  made  their 
origin  manifest.  The  flies,  of  which  they  are  the  progeny 
in  the  larva  state,  being  attracted  by  the  odor  of  tlie  flesh, 
but  unable  to  reach  it,  laid  their  eggs  upon  the  covering  of 
the  jar,  and  out  of  these  the  larvie  were  presently  developed. 
Having  demonstrated  the  falsity  of  the  popular  belief  on 
this  subject  in  a  case  so  conspicuous,  Redi  naturally  gener- 

alized his  conclusion,  and  took  the  ground  that  no  living 
thing  comes  into  existence  without  deriving  its  life  from 

something  previously  living.  He  did  not  say,  "  Omne  viriim 
ex  ovo,"  but  "  Omne  vivum  ex  vivo."  lie  still  believed  that 
out  of  a  living  plant  may  arise  a  living  animal,  as  the  insect 
within  the  gall  of  the  oak.  or  the  worm  witliin  the  fruit 
which  presents  no  external  puncture.  His  doctrine  was 
therefore  that  which  Huxley  has  named  biogenesis,  in  con- 

tradistinction to  spontaneous  generation,  called  by  him 
ahiogenesis.  About  the  middle  of  the  eighteenth  centia-y 
John  Tuberville  Needham,  an  English  naturalist,  resorted 
to  an  experiment  which,  with  various  modifications,  has  been 
since  many  times  repeated,  with  the  view  thoroughly  to  test 
the  question  whether,  in  its  application  to  infusorial  life,  the 
doctrine  of  biogenesis  is  univer-sally  true.  He  prepared  an  . 
infusion,  thoroughly  boileil  it  in  a  flask,  corked  it  tiglit, 
sealed  the  cork  with  mastic,  and  covered  the  whole  with 
hot  ashes,  designing  to  destroy  by  heat  any  germs  which 

miglit  be  in  the  infusion,  in  the  substance  iui'used,  or  in  the 
air  above  the  liquid  in  the  flask.  After  some  days  or  weeks 
he  found  that,  notwithstanding  all  these  iirecautions,  living 
organisms  did  make  their  appearance  in  the  flask,  precisely 
such  as  in  freely  exposed  infusions  habitually  appeared  ear- 

lier. This  experiment  was  immediately  repeated  by  Spal- 
lanzani,  an  Italian  ecclesiastic  and  naturalist;  but  S]>allan- 
zani,  instead  of  corking  his  flasks  and  cementing  his  corks, 
sealed  the  vessels  by  fusing  the  glass,  and  having  thus  com- 

pletely cut  off  communication  with  the  outward  air,  kept 
them  at  the  boiling  temperature  for  three-quarters  of  an 
hour.  No  life  appeared  in  the  infusions  of  Spallanzani, 
and  the  doctrine  of  biogenesis  was  again  apparently  trium- 

phant. 
The  question  was,  however,  not  yet  universally  admitted 

to  be  settled.  Dissentients  made  themselves  heard  from 

time  to  time :  among  them  Gleiehen,  Otho  ;\luller.  and  Tre- 
viranns,  the  latter  of  whom  pointed  out  the  significant  fact 
that  while  the  species  of  infusorial  animals  found  in  infu- 

sions of  the  same  kind  were  constantly  the  same,  those  which 
appeared  indifferent  infusions  were  not  so.  Early  in  the 
nineteenth  century  the  celebrated  naturalist  Lamarck  ranged 
himself  on  the  side  of  spontaneous  generation.  Oken  took 
the  same  view,  and  subsequently  Bory  St.  Vincent,  J.  Miiller, 
Dnjardin,  Burdach,  and  Piiieau.  while  on  the  opposite  side 
appeared,  among  others,  Schwann,  Schultze,  and  Ehrenberg. 
The  experiments  of  Schultze  and  Schwann  were  undertaken 
for  the  purpose  of  testing  the  accuracy  of  those  of  Spallan- 

zani. Since  those  experiments  liad  been  made,  the  impor- 
tance of  air — or  of  oxygen,  one  of  its  constituents — to  the 

maintenance  of  animal  life  had  been  discovered,  and  doubts 
had  arisen  whether  in  those  experiments  the  air  had  not 
been  rendered  unfit  for  the  support  of  life  by  the  operations 
to  which  it  had  been  subjected.  In  repeating  the  experi- 

ments, Scliultze  admitted  to  the  flasks,  after  boiling  the 
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infusions,  only  such  air  as  Imil  been  passed  tlirough  ooncen- 
trati:(i  sulplniric  acid,  and  Schwann  only  sucli  as  had  been 

conducted  tlirougli  n-d-hot  tubes.  No  aninial<;ule.s  made 

their  appearance;  and  tliese  residts,  reached  in  1836  and 

1837,  were  regarded  by  tlie  great  body  of  naturalists  as  finally 
settling  the  question. 

The  controversy,  however,  after  resting  for  twenty  years, 
was  revived  and  prosecuted  with  even  more  animation  than 

before,  by  Poucliel,  in  the  first  instance,  on  the  side  of  spon- 
taneous gcnc^ration,  and  Pasteur  on  that  of  biogenesis.  Pas- 

teur showed  that  in  multitudes  of  instances  infusions  her- 
metically sealed  while  boiling  remained  for  indetinite  periods 

of  time  free  from  all  traces  of  organic  life,  while  portions  of 

the  same  infusions  exposed  side  by  side  with  these,  but  open 
to  the  air,  were  speedily  swarniiiig  with  animalcules.  He 
found  that  even  an  unsealed  flask,  of  which  the  neck  liad 

been  stopped  iluring  tlie  lioiling  only  with  a  plug  of  cotton 

closely  pressed  tdgether,  continued  to  be  equally  free  from 
these  organisms  so  long  as  the  stopper  remained  in  its  place. 

This  last  experiment  presented  a  rather  curious  resemblance 
to  that  of  Redi  with  his  gauze-covered  jar ;  for  the  cotton 

forming  the  plug  was  found,  on  a  microscopic  cxanunation, 
to  contain  the  germs  which  its  presence  had  |)revcntcd  from 

entering  the  flask.  Wyman,  Bastian,  C'antoni,  and  others 

reported  results  at  variance  with  Pasteur's,  showing  that bacteria  will  make  their  appearance  in  infusions  which 
have  not  only  been  boiled  before  being  sealed  up,  but 
which,  after  being  sealed,  have  been  kept  at  a  boiling  heat 

for  many  hours;  b\it  the  methods  of  bacteriological  re- 
search which  have  been  (daborated  since  1878  have  shown 

that  the  methods  employed  by  these  experimenters  would 
not  insure  the  killing  of  all  spores,  and  especially  of  the 

spores  of  the  hay  bacillus,  and  it  may  now  be  considered  as 

definitely  settled  that  there  is  no  evidence  that  spontane- 
ous generation  can  occur  on  the  earth  under  existing  cir- cumstances. Whether  under  any  circumstances  life  can 

originate  in  non-living  matter  under  the  influence  of  phys- 
ical forces  only  is  a  question  which  at  present  can  not  be 

answered.  See  Bastian 's  Beginnings  of  Life  (1873)  and 
'DunsieYS,  Histonj  uf  Spontaneous  Generation  (1876). Revised  by  J.  S.  Billings. 

Genesee'  Kiver ;  a  river  which  rises  in  Potter  co..  Pa., 
and  flows  in  a  general  northward  direction  through  the 
State  of  New  York,  and  after  a  course  of  some  120  miles 
falls  into  Lake  Ontario  7  miles  N.  of  Rochester.  It  is  navi- 

gable for  5  miles  by  lake  vessels.  There  are  grand  falls  at 
Portageville,  at  Rochester,  and  other  points  on  tliis  river. 
It  affords  abundant  water-power  at  many  places.  The  Gen- 

esee valley  is  a  veiy  fertile  and  beautiful  region. 

Genese'o :  city  (founded  in  1836) ;  Henry  co..  III.  (for  lo- 
cation of  county,  see  map  of  Illinois,  ref.  3-C) ;  on  railway; 

159  miles  W.  by  S.  of  Chicago  and  23  miles  E.  of  Rock 
Island.  It  is  the  center  of  a  large  and  productive  agricul- 

tural district,  and  is  a  very  important  shipping-()oint  for 
grain  and  stock.  It  has  a  flourishing  high  school,  the 
Northwestern  Normal  School,  a  collegiate  institute,  flour- 
ing-mills,  an  iron-foundry,  and  manufactures  of  agricultur- 

al implements,  tubs,  pails,  furniture,  wagons,  carriages,  etc. 
It  is  a  thrifty  and  enterprising  city.  Pop.  (1880)  3,518; 
(1890)  3,182  ;  (1893)  estimated,  3,500. 

Editor  of  "  Republic." 
Geneseo:  village  (founded  in  1790);  capital  of  Living- 

ston CO.,  N.  Y.  (foi'location  of  county,  see  map  of  New  York, ref.  5-D) ;  on  railway,  and  on  the  east  bank  of  the  Genesee 
river ;  29  miles  S.  of  Rochester.  It  has  churches  of  iive 
denominations,  a  State  normal  school,  a  union  school,  a 

public  library  of  over  8,000  volumes,  a  flouring-mill,  plan- 
ing-mill,  glove  and  mitten  factory,  canning-factory,  machine- 
shop,  water-works,  gas,  and  a  complete  svstem  of  sewerage. 
Chief  industry,  agriculture.  Pop.  (1880)  1,925  ;  (1890)  2,286. 

Editor  of  "  Livingston  Republican." 
Genesis  [via  Jjat.  from  Gr.  yheais,  becoming,  beginning, 

transl.  of  Ileb.  hreshiili,  in  the  beginning,  the  first  word  of 
Gen.  i.  1];  the  first  book  of  the  Pentateuch,  one  of  the  most 
venerable  and  ancient  of  existing  books,  containing  an  ac- 

count of  the  creation,  of  man's  original  hap|)y  state,  his  sin 
and  fall,  of  the  Deluge,  and  the  restoration  ami  <lis]iersion 
of  mankind,  ending  with  the  story  of  Abraham  and  his 
early  descendants.  Its  authorship  is  ordinarily  ascribed  to 
Moses,  but  some  have  questioned  its  unity,  reganling  it  as 
a  comijilation  from  various  older  records ;  and  still  ot  hers 
have  questioned  its  historical  character.  For  a  discussion 
of  these  points,  see  IIexateuch. 

Geiiest,  zhc-na,  or  Genet,  Edmond  Charles  :  diijloma- 
tist;  a  brother  of  Wme.  Campan ;  b.  at  Versailles,  France, 
Jan.  8,  1765,  and  brought  up  in  the  French  court  ;  produced 
wlu^n  twelve  years  old  a  history  of  Eric  XIV..  for  wliich 
Gustavus  III.  sent  him  a  gold  medal;  declared  himself  a  re- 

publican; was  f7i«r//('  d'affaires  at  St.  Petersburg  1789-92, and  Fn,n(di  minister  to  the  U.  S.  1793-9-1.  Washington, 
however,  finally  demanded  his  recall,  Genest  having  taken 

unwarrantable'measurcs  with  the  design  of  forcing  the  U.  S. into  a  war  with  Great  Britain.  He  settled  at  Schodack, 

Rensselaer  Co.,  N.  Y.,  was  naturalized,  and  married  fii'st 
(1 794)  a  daughter  of  Gov.  George  Clinton,  and  then  (after 

1810)  a  Miss  Osgood.  Was  translator  of  Idman's  treatise  on the  Finns  and  their  language  (1778).  D.  at  Schodack,  N.  Y., 

July  14,  1834. 
Gen'et  [from  0.  Fr.  genette,  from  Arab,  jameif,  genet]: 

a  name  given  to  various  carnivorous  mammals  of  the  family 
ViverrideB  and  genus  Genetta.    There  are  several  species, 

Tbe  genet. 

mostly  African.  The  common  genet  (Genetta  imlgaris), 
found  wild  from  France  to  the  Cape  of  Good  Hope,  is  the 

best  known.  At  Constantinople  and  other  plat-es  it  is  do- 
mesticated, and  used  to  destroy  rats  and  mice.  It  is  gentle, 

and  prized  for  its  soft  and  beautiful  fur.  It  has  a  faint 
smell  of  musk,  is  reddish  gray,  mottled  and  streaked  with 
black,  brown,  and  white ;  the  pupil  of  the  eye  is  narrow 
and  vertical,  and  the  claws  are  retractile. 

Revised  by  F.  A.  Lucas. 

Genetic  Psycliology :  the  science  of  the  mind  consid- 
ered from  the  point  of  view  of  its  origin  and  growth,  both 

in  the  child  and  in  the  race.  From  the  genetic  point  of 
view  the  mind  is  no  longer  considered,  as  in  the  old  faculty 

psychology,  as  a  fixed  unchanging  substance  with  a  certain 
number  of  faculties,  but  as  a  growing,  developing  activity 
or  function.  Instead  of  trying  to  find  in  the  infant  all  the 
faculties  of  the  man,  genetic  psychology  tries  to  reduce  the 
mind  of  the  man  as  far  as  possible  to  the  simplicity  of  that 

of  the  child,  and  then  to  trace,  by  actual  olisers-ation  and 
experiment  with  children,  the  order  of  rise  of  the  more  com- 

plex mental  processes  and  their  relative  bearing  on  one  an- 
other. This  general  point  of  view  gives  to  psychology  as 

now  treated  several  distinct  points  of  advantage  over  the 

theoretical  treatment  of  the  "mental  philosophy"  of  the 
earlier  schools. 

1.  The  events  of  the  infant's  consciousness  are  simple 
rather  than  reflective.  What  we  find  in  a  child's  mind  are 
simplv  his  presentations,  memories,  thoughts;  not  what  he 
himself  thinks  of  them,  or  what  he  observes  and  reports 
them  to  be.  In  adult  consciousness,  on  the  contrary,  the 

disturbing  effects  of  reflection  have  been  considered,  ever 

since  Kant  pointed  them  out,  a  matter  of  notorious  moment. 

It  is  impossible  for  me  to  report  exactly  what  I  feel,  for  ex- 
ample, for  bv  observing  it,  attending  to  it.  I  have  myself 

altered  it.  But  the  child's  feeling  is  simple:  his  emotion 
is  as  spontaneous  as  a  spring.  He  has  not  yet  learned  the 

social  and  personal  prejudices,  vanities,  and  conventions 
which  affect  every  adult :  he  does  not  look  at  himself  through 
the  countless  lenses  of  time,  place,  and  circumstance.  So  in 

his  mental  processes  the  psychologist  finds  his  data  in  their 
purest  and  simplest  form. 

2.  It  is  by  the  study  ot  children  that  we  are  able  to  test 
the  truth  of  the  analyses  which  we  make  in  general  psychol- 



GENETIC   PbYt'llOLUGY 
GENEVA 

713 
ogy.  Suppose,  fm-  example,  we  deckle  with  many  philoso- 

phers that  no  kiiowK'diie  is  possiljle  wilhiml  a  kiiowleilge  of 
self,  we  can,  after  all,  go  to  the  nursery  .-iiid  oliserve  the  op- 

posite in  any  infant  less  than  eight  months  or  a  year  of  age. 
Or  suppose  we  say,  with  many  psychologists,  that  volition  is 
necessary  to  all  iidaptive  muscular  movement :  another  ap- 

peal to  the  child  shows  us  so  many  facts  to  the  contrary 
that  we  are  able  to  bring  genetic  psycliology  to  refute  the 
position. 

3.  Infant  psychology  has  advantages  also  over  the  study 
of  animals  anil  over  the  study  of  mental  di.seases.  For  in 
dealing  with  the  consciousness  of  animals  we  are  never  sure 
that  they  have  all  the  elements  of  human  mental  life  in 
them.  The  aniuuds  never  become  men,  but  the  children 

do.  The  animal's  mental  growth  takes  the  form  of  instinct 
to  a  remarkable  degree,  while  ihv.  man  is  characterized  by 
what  we  call  intelligence.  And  in  the  study  of  mental 
pathology,  or  diseased  conditions  of  the  mind,  we  tind  con- 

sciousness reduced  to  simple  activities,  it  is  true,  but  not 
just  the  same  activities,  nor  in  the  same  proportion  as  in 
the  child.  For  example,  in  mental  diseases  in  whicli  the 
will  is  lost  the  physician  finds  the  patient  a  prey  to  violent 
impulses  of  an  unbalanced  kind,  <)uite  different  from  the 
state  of  general  immaturity  founil  in  infancy. 

4.  On  the  physical  side,  the  point  of  view  of  genetic  psy- 
chology is  also  justified.  The  development  of  the  mind 

keeps  pace  with  the  development  of  the  nervous  system, 
and  there  is  no  use  looking  for  a  complex  mental  function 
at  a  period  when  the  nervous  basis  in  the  brain  has  not  yet 
become  of  sulKeient  complexity  to  support  it.  Consequent- 

ly the  genetic  psychologist  can  use  all  the  results  of  the 
study  of  the  nerve  physiology  and  anatomy  of  childhood, 
and  even  the  results  of  human  and  comparative  emlu-yol- 
ogy,  in  determining  the  order  of  the  rise  of  the  mental  func- 

tions and  their  relation  to  one  another.  For  example,  it  is 
clear  that  volition  (see  Will)  can  not  be  present  until  cer- 

tain meduUated  nerve-tracts  are  developed  which  are  aljsent 
from  the  brain  at  birth,  for  physiologists  have  shown  that 
all  voluntary  action  is  accomplished  by  means  of  these 
tracts.  Similarly,  it  is  impossible  that  a  child  should  learn 
to  speak  until  certain  brain-centers  are  developed  and  duly 
connected  with  one  another. 

The  actual  development  of  the  child,  as  genetic  psychol- 
ogists now  rejiresent  it,  may  be  indicated  very  briefly  as  fol- 

lows. (See  Baldwin's  Elements  of  Psychology,  p.  60.)  'Shortly after  birth  the  child  begins  to  connect  his  impressions  with 
one  another  and  to  show  memory.  But  both  memory  and 
association  are  very  weak  and  depend  up(_in  intense  stimu- 

lations, as  bright  lights,  loud  noises,  etc.  At  three  months  of 
age  most  children  will  forget  a  person  after  a  few  days  of 

absence.  Attention  comes' in  the  first  quarter  of  the  first year,  and  is  purely  reflex.  It  appears  earliest  in  response  to 
sounds  and  sights.  It  is  probable  that  the  earliest  con- 

sciousness is  simply  a  mass  of  touch  and  muscular  sensations 
experienced  in  part  before  birth.  The  pain-reflex  is  not 
present  at  birth.  Association  of  muscular  sensations  with 
touch  and  sight  gives  the  infant  his  first  clear  indications  of 
the  position  of  his  own  members  and  of  other  objects.  The 
movements  of  his  own  limbs  in  exploring  things  he  sees 
serves  to  make  his  knowledge  of  things  about  him  more  and 
more  exact.  The  first  movements  are  largely  random  reflexes, 
due  to  discomfort,  or  aimless  spontaneous  discharges.  About 
the  sixth  month  the  child  begins  to  imitate  movements  and 
noises,  and  he  then  enters  upon  a  remarkable  series  of  adap- 

tations. In  his  "  try-try-again  "  or  "  persistent "  imitations 
the  first  voluntary  efforts  occur.  The  first  exercises  of  will 
are  thus  aimed  at  the  control  or  direction  of  his  own  mus- 

cular movements.  It  is  only  on  this  basis— that  of  active 
muscular  exertion— that  he  gradually  builds  up  the  notion 
of  self,  and  is  so  entitled  to  be  called  self-conscious.  As  has 
been  said,  the  development  of  consciousness  is  dependent 
upon  the  development  of  the  nervous  system.  If  we  con- 

sider the  activities  of  the  nervous  system  as  the  permeation 
of  lines  of  least  resistance,  we  may  say  that  in  the  very  young 

child  such  pathways  are  largely"  wanting,  and  must  be  es- tablished by  actual  exei'cise.  The  brain  attains  most  of  its 
size  in  the  period  of  juvenescence;  but  its  structural  devel- 

opment for  the  higher  processes  of  the  mind  is  then  only 
getting  under  way. 

Apart  from  monographs  on  special  topics,  the  following 
works  may  be  consulted:  Preyer,  3Iind  of  the  Child  (2 
vols.)  and  llen/nl  Development  of  the  Child ;  Tracv,  Pfij- 

chology  of  Childhood  (gives  full  bibliography) :  B'aldwiu, series  of  articles  in  Science  (1891-93);  Perez,  First  Three 

Years  of  Childhood  and  The  Child  from  Three  to  Seven 

Years;  tjneyrat,  fjwdi/indfion  et  se's  VarieUls  cliez  I' En- 
fant \  Compayre,  I' Ecolution  inielleclueUe  el  morale  de VEnfant.  ,].  Mark  Balowin. 

Geiie'va  (Fr.  Oeneve  ;  Germ.  Cenf) :  "southwestern  can- 
ton of  the  Swiss  confederation;  bounde<l  by  Lake  Geneva, 

the  canton  of  Vaud,  and  France.  Area,  lOSsq.  miles.  The 
country  is  hilly,  and  is  watered  by  the  Rhone'  and  numerous 
mountain  streams.  The  soil  has  been  made  fei'tile  bv  persist- 

ent cultivation.  The  only  important  iTiinerals  are  sandstone, 
slate,  and  a  bituminous  shale  from  which  pel  rolenm  and  as- 

phalt are  olilained.  The  canton  has  little  historical  interest 
ajiart  from  its  capital,  Geneva  {</.  r.).  the  large^l  city  of 
Switzerland.  Pop.of  canton  (1888)  10G,7:!S.  See  Jk-Crackeu's 
Rise  of  the  Swiss  liejiuUic  (1803). 

Geneva:  city  of  Switzerland;  the  capital  of  the  canton 
of  Geneva ;  situated  on  both  sides  of  the  Rhone,  at  the  point 
where  it  issues  from  Lake  Geneva  (see  map  of  Switzerland, 

ref.  7-A)._  Geneva  is  of  great  antiquity,  and  is  mentioned 
in  CiBsar's  Commentaries.  In  456  the  town  came  under 
Burgundian  sway,  and  in  534  it  was  incorporated  with  tin; 
kingdom  of  the  Franks.  Its  industry  is  nearly  confined  to 
tile  manufacture  of  watches,  music-boxes,  and  jewelry,  which, 
however,  is  very  considerable.  Its  trade  is  simply  retail. 

Geneva's  monuments  are  of  no  great  magnificence,  but  its 
beautiful  situation,  the  celebrated  part  it  has  played  in  Eu- 

ropean civilization  as  the  center  of  Calvinism,  and  the  re- 
markable manner  in  which  its  citizens,  through  centuries 

and  at  every  risk,  have  shown  themselves  equal  to  their  po- 
sition, have  made  Geneva  one  of  the  most  conspicuous 

places  in  Europe.  As  it  was,  in  the  time  of  Calvin,  a  re- 
ligious and  ecclesiastical  center  whose  influence  was  felt 

throughout  Europe,  so  it  has  become,  since  the  end  of  the 
eighteenth  century,  the  center  of  a  remarkable  scientific 
activity.  Here  lived  Rousseau.  De  Luc  in  meteorology,  de 
Saussure  in  general  physics  and  geology,  de  Candolfe  in 
botany,  de  la  Rive  in  electricity,  Pictet  in  pala-ontology. 
Merle  d'Aubigne  in  history,  all  masters  of  the  first  rank  in 
their  respective  sciences,  have  given  it  celebrity.  The  edu- 

cational institutions  of  Geneva  and  its  scientific  collections 
are  very  celebrated.  Duke  Charles  II.  of  Brunswick,  who 
died  at  Geneva  Aug.  1!»,  1873,  bequeathed  to  the  citv  his 
whole  fortune,  about  20,000,000  francs.  Pop.  (1888)  includ- 

ing suburbs,  71,807. 
Before  the  Reformation  the  city  of  Geneva  was  subject  to 

the  Bishop  of  Genevois,  who  held  it  as  an  immediate  fief  of 

the  German  empire.  The  bishop's  right  of  possession,  how- 
ever, was  contested,  first,  by  the  Count  of  Genevois,  an<l 

afterward  by  the  Duke  of  Savoy,  and  by  degrees,  as  the  city 
grew  in  commercial  and  industrial  importance,  a  party  de- 

veloped which  strove  for  its  liberty  and  independence. 
Through  the  Reformation  that  party  finally  became  vic- 

torious. The  first  traces  of  the  new  movement  may  be  re- 
fei-red  back  to  the  French  translation  of  the  Bible  by  Le 

Fevre  d'Etaples  (Faber  Stapulensis) :  in  1528  the  Bishop  of 
Genevois,  the  Duke  of  Savoy,  and  the  jiope  were  busily  en- 

gaged in  suppressing  "  that  damned  book,"  piniishing  every one  who  read  or  possessed  it.  In  1532  Parel  arrived  at 
Geneva,  and  in  1533  the  Reformed  doctrine  was  allowed  to 

be  publicly  preached  there.  In  1535  it  was  formally  adopt- 
ed as  the  religion  of  the  state,  and  in  1.536  Calvin  arrived. 

In  the  meantime  the  bishop  had  been  exiielled — he  took  up 
his  resilience  in  Annecy — and  the  city  declared  itself  a  free 
republic.  It  opened  its  gates  to  the  religious  refugees  of 

Italy,  Spain,  France,  and  England,  and  dui'ing  the  sixteenth 
century  it  was  justly  called  the  ''Rome  of  Protestantism." 
The  so-called  Geneva  Bible,  which  exercised  so  great  influ- 

ence in  England,  received  its  name  from  its  being  made  iu 
Geneva  by  English  Protestants.  In  the  meantime  Rome 
and  the  Duke  of  Savoy  were  scheming  against  the  religious 
and  political  freedom  of  the  city,  but  the  courage  and  per- 

severance of  its  citizen.-;  baffled  all  intrigues  and  violence. 
In  1798,  however,  the  city  was  seized  by  a  French  army  and 
incorporated  with  France.  But  in  1814  it  regained  its  in- 

dependence and  Joined  the  .Swi.ss  confederation  as  the  twen- 
ty-second canton,  its  territory  having  been  largely  increased. 

See  the  Abbe  P.  Fleury,  llistoire  de  I'eglise  de  Geneve  (Ge- neva, 1879) :  A.  Roger,  Ristoire  du  peujile  de  Geneve  depuis 

la  Beforme  fusgu'd  V Escalade  (7  vols.,  1870-82). Revised  by  S.  M.  Jackson. 

(rOiieva:  city  and  railway  junction  (founded  in  1836); 
capital  of  Kane  co..  111.  (for  location  of  comity,  see  map  of 
Illinois,  ref.  3-F) ;  on  Fox  river ;  35  miles  W.  of  Chicago. 
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It  has  five  clmrohcs,  large  school-l)uiI(liiiKS,  a  fine  court- 
house erei-'teil  in  1892  at  a  cost  of  If2r)0,()0(),  a  large  cream- 

ery, a  foundry,  and  excellent  water-power,  operating  six 
nianiifactori(!s,  including  vc^'V  extensive  glucose-works. 

Top.  (188U)  l,-SM;  (181JU)  1,092 ;'(189;i)  estimated,  l,8r)0. Editou  of  "  Kepubi-ican." 
Geneva :  city  ;  capital  of  Fillmore  eo.,  Neb.  (for  location 

of  county,  see  map  of  Nebraska,  ref.  7-J) ;  on  Turkey  creek, 
and  the  Hur.  aiui  Mo.  River  and  Fremont,  Elk.  and  Wo. 
Vallev  Railroa<ls;  60  miles  W.  S.  W.  of  Lincoln.  It  is  in 

an  agricultural  and  stock-raising  region  and  luis  three  week- 
ly newspapers.     Pop.  (1880)  376;  (1890)  1,580. 

EuiToB  OK  "  Democrat." 

Geneva:  village ;  Ontario  co..  N.  Y.  (for  location  of  coun- 
ty, see  map  of  New  York,  ref.  5-K) ;  on  Seneca  Lake,  the 

Seneca  and  Cayuga  Canal  and  the  Fall  Brook,  tli(!  Lehigh 
Valley,  and  the  N.  Y.  C.  and  II.  R.  Railroads.  It  is  the  seat 
of  Hobart  College,  the  State  Agricultural  Experiment  Sta- 

tion, Delancey  Divinity  School,  and  the  Delancey  School  for 
Girls.  It  has  a  graded  union  school,  branch  .schools,  two 

fine  parks,  a  water-cure  sanitarium,  water-works,  and  manu- 
factures of  steam  and  hot-water  heaters,  stoves,  ranges,  op- 

tical goods,  patent  cereals,  canned  goods,  etc.  It  is  widely 
known  for  its  nurseries,  which  occupy  about  10,000  acres  of 
land  in  and  near  Geneva,  giving  employment  to  over  1,000 
laborers  and  hundreds  of  agents  in  all  parts  of  the  U.  S. 
and  Canada;  over  $1,000,000  worth  of  nursery  stock  is 
shipped  annually.  There  are  6  weekly  and  3  monthly 
periodicals.  Pop.  (1880)  5,878;  (1890)  7,557;  (1893)  esti- 

mated, 10,000.  Editor  of  "  Courier. 
Geneva :  village ;  Ashtabula  oo.,  0.  (for  location  of  coun- 

ty, see  map  of  Ohio,  ref.  l-.I);  on  the  Lake  Shore  and  Mich. 
S.  Railway,  and  the  N.  Y.,  Chi.  and  .St.  L.  Railroad :  3  miles 
S.  of  Lake  Erie,  45  miles  N.  E.  of  Cleveland.  It  is  in  a  rich 
grape-growing  region ;  has  attained  popularity  as  a  summer 
resort ;  manufactures  agricultural  implements,  electrical 

goods,  novelties,  printers'  cases,  springs,  mattresses,  fur goods,  and  flour,  and  has  a  normal  school,  3  banks,  and  2 
weekly  newspapers.     Pop.  (1880)  1,903  ;  (1890)  3,194. 

Editor  of  "  Times." 
Geneva,  Wis. :  See  Lake  Geneva.  Wis. 

Geneva  Arbitration,  Tlie :  the  settlement  of  the  claims 
of  the  U.  S.  against  Great  Britain  by  a  tribunal  of  arbitra- 

tion which  met  at  Geneva,  Switzerland,  Dec,  1871,  accord- 
ing to  the  terms  of  the  treaty  of  Washington  signed  Feb., 

1871.    See  Alabama  Claims. 

Geneva,  Convention  of:  an  engagement  entered  into  at 
Geneva,  Switzerland,  Aug.  22,  1864,  by  ten  states — France, 
Switzerland,  Belgium,  Portugal,  Holland,  Italy,  Spain,  Den- 

mark, Baden,  and  Prussia — for  the  neutralization  and  ex- 
emption, so  far  as  possible,  from  the  casualties  of  war  of 

all  persons,  vehicles,  and  buildings  devoted  to  the  care  of 
the  sick  and  wounded.  Since  1864  the  accession  of  twenty 

additional  states,  including  "all  the  military  powers  of  Eu- 
rope and  of  tlie  American  continents,  except  Brazil,  has 

made  the  application  of  its  rules  almost  universal.  The 
improvement  in  and  increased  destructiveness  of  military 
weapons,  which  began  about  1860,  and  which  for  a  time  was 

unaccompanied  by  any  change  towai'd  looser  battle  forma- 
tion, led  to  heavier  casualties  than  the  medical  staff  of 

one  army,  the  one  left  in  possession  of  the  field,  could  at- 
tend to.  The  fact  of  so  much  unalleviated  suffering  natu- 
rally brought  al:)Out  the  offer  of  assistance  in  caring  for  the 

wounded  from  humane  societies  and  individuals  of  neutral 
states,  to  supplement  the  medical  corps.  The  labors  of  two 
Swiss  gentlemen,  Heiiu'ich  Dumont  and  Gustave  Moynier, 
should  be  held  in  honor.  For,  influenced  by  them  and  the 
facts  which  they  made  known,  there  have  sprung  up  in  many 
countries  organized  bodies,  whose  resources  and  efforts  are 
devoted  to  tlie  mitigation  of  bodily  suffering  of  every  form 
in  time  of  peace,  and  especially  in  time  of  war,  under  the 
name  of  Red  Cross  societies,  and  have  done  much  to  bring 
about  a  more  humane  system  of  warfare.  This  is  a  neces- 

sary introduction  to  a  description  of  the  rules  of  the  Geneva 
convention.     These  are  briefly  as  follows : 

No  distinction  of  nationality  is  to  be  made  in  caring  for 
the  sick  and  wounded.  Natives  of  an  invaded  country  who 
laring  aid  to  them  shall  be  respected  and  free.  If  they  re- 

ceive the  wounded  into  their  nouses  they  siiall  be  exemi)t 
from  quartering  of  troops  or  military  contributions.  These 
facts  shall  be  brought  to  their  knowledge  by  the  notification 
of  general  officers. 

Ambulances  and  hosi)itaLs  (unless  defended  by  a  military 
force),  and  thuir  pcrmnnnl,  which  includc^s  nurses,  surgeons, 
physicians,  those  in  charge  of  transportation,  and  admin- 
i.stration,  shall  l)e  recognized  a.s  neutral, and  be  marked  by  a 
distinctive  flag  or  arm  badge.  These  shall  both  bear  a  red 
cross  on  a  white  ground.  The  fhig  must  be  accompanied 
by  a  national  flag.  The  material  in  military  hospitals  re- 

mains subject  to  th('  laws  of  war.  Wlien  hospitals  or  amlju- 
lances  come  into  th(^  power  of  tlie  enemy,  their  attuchis 
may  either  continue  to  serve  in  them  or  may  return  to  their 
own  army  with  their  personal  effects.  Sick  anil  woinided 
who  come  into  the  power  of  the  enemy,  when  cured  shall 
be  returned  to  their  own  country  if  incapable  of  service ; 
otherwise  they  shall  be  paroled.  An  immediate  return  of 
wounded  soldiers  to  their  own  army  may  be  made  by  agree- 
ment. 

Connnanders-in-chief  .shall  have  general  control  of  the 
execution  of  the  details  of  this  convention,  in  conformity 
with  its  rules  and  the  instructions  of  their  governments. 
Of  course  the  ])rotecting  emblems  can  be  granted  only  by 
authority  and  their  abuse  will  be  puni.shed.  In  1868  five 
explanatory  articles  were  a<Ided  and  a  similar  system,  so  far 
as  practicable,  was  extended  to  naval  warfare.  Floating 
hospitals  remain  subject  to  capture,  but  their  character  can 
not  be  changed,  and  their  personnel  is  neutralized.  If  fitted 
out  by  neutrals  they  are  not  liable  to  capture,  but  must  not 
interfere  in  naval  operations. 

Some  of  the  rules  of  these  conventions  are  not  sufficiently 
clear ;  it  is  probable  that  in  some  cases,  notably  during  the 
Franco-German  war,  the  rights  granted  under  them  liave 
not  been  altogether  oljserved.  Nevertheless,  on  the  whole, 
the  Geneva  convention  has  worked  exceedingly  well,  and 
should  be  considered  a  valuable  agent  in  lessening  the 
horrors  of  war.  Theodore  S.  Woolsev. 

Geneva,  Lake  of.  or  Lake  Lenian  [Leman  is  from  Lat. 

Lacus  Leinati'nus.  Lake  Leman]  :  a  lake  situated  1,326 
feet  above  the  level  of  the  sea,  between  Switzerland  and 
Savoy  (now  a  part  of  France) ;  extending  45  miles  from 
E.  to  W.  in  the  shape  of  a  crescent.  Its  width  varies 
from  a  mile  at  the  west  end  to  nearly  10  miles  at  the  east 
end,  where  its  greatest  depth  reaches  980  feet ;  area,  223  sq. 
miles.  It  is  traversed  by  the  river  Rhone,  wliich  discharges 
its  muddy  waters  in  it,  and  issues  from  it  at  Geneva  (whence 
the  name  Lake  Geneva),  at  its  southwest  extremity,  a  pure 
and  transparent  stream  of  a  deep-blue  color.  This  lake, 
which  fiUs  a  vast  basin  between  the  snowy  Alps  and  the 
Jura  Mountains,  is  much  celebrated  for  the  grandeur  of 
the  surrounding  scenery  and  the  loveliness  of  its  shores, 
which  teem  with  thriving  cities  and  picturesque  villages. 
It  is  navigated  by  steamboats  and  sailing  vessels,  but  is 
not  so  much  used  for  communication  since  the  completion 
of  the  railway  on  its  north  shore. 

Genevan  Bible :  See  Bible. 

Genevieve  (Fr.  pron.  zhen've"e-av').  Canons  of  St. :  a branch  of  the  Carious  Regular ;  first  proposed  in  1614  by 
Charles  Faure,  who.  with  the  assistance  of  Cardinal  de  la 
Rochefoucauld,  established  the  new  congregation.  In  1634 
Pope  Urban  VIII.  confirmed  the  organization. 

Genevieve,  Daughters  of  St.,  called  also  Miraniions: 
an  order  of  religious  women  in  France  ;  founded  in  1636  by 
Francesca  de  Blosset.  Its  members  took  no  monastic  vows, 
but  devoted  themselves  to  teaching  and  to  caring  for  the 
sick.  In  1665  the  order  was  united  to  the  proper  Mira- 
mions  (founded  in  1661).  The  united  order  flourished,  and 
attained  extensive  usefulness. 

Genevieve,  Saint  :  patron  saint  of  the  city  of  Paris ;  b. 
about  433  at  Nanterre,  or,  according  to  another  account,  at 
Montriere ;  dedicated  in  her  girlhood  to  a  life  of  virginity  and 
religious  devotion  through  the  influence  of  St.  Germanus  of 
Auxerre.  After  the  death  of  her  parents  she  went  to  Paris, 
where  her  active  charities  and  holy  life  won  the  affection  of 
the  people.  She  prophesied  the  invasion  of  the  Huns  under 
Attila,  but  declared  that  Paris  would  be  spared.  The 

prophecy  came  true,  and  added  to  her  reputation  for  sanc- 
tity. On  the  capture  of  Paris  by  the  Franks,  her  interces- 

sion caused  the  city  to  be  treated  with  great  leniency  by  the 
conquerors.  D.  in  Paris  about  513,  and  was  buried  in  the 
church  that  bore  her  name.  A  later  edifice  built  in  her 
honor  in  1764  became  the  Pantheon  in  1791. 

Genga,  jengali,  Girolamo  :  painter  ;  b.  at  Urbino,  Italy, 
in  1476 ;  he  was  placed  with  Luca  Signorelli  at  the  age  of 
thirteen,  and  during  his  many  years  of  scholarship  with 
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him  painted  accessories  in  the  master's  pictures.  lie  studied 
also  witli  I'erugiuo.  On  liis  return  to  Urbiuo  lie  decorated 
the  palace  for  Duke  Guidobaldo,  tlieu  went  to  lionie,  where 

he  painted  a  Rcmirrection  for  the  t'hui'cli  of  St.  C-'atherine  of 
Sienna,  and  where  the  study  of  antiquity  led  him  to  be- 

come an  architect.  Duke  Francesco  Maria  of  Urbino  re- 
called Genj;a  to  his  native  city  to  prepare  the  festivities  for 

his  weddiui;.  Ho  follov?ed  this  protector  into  exile,  first  to 
Mantua.,  then  to  Cosena,  where  he  painted  a  triptych  for 

the  t'hurcli  of  St.  Augustine.  While  in  Pesaro  he  restored 
the  courtyard  of  the  palace,  built  the  t'hurch  of  St.  .John 
the  Bajjtist,  designed  the  convent  of  the  Zoccolanti  of  Monte 
Baroccio  and  the  episcopal  jialace  of  Sinigaglia ;  he  also 

embellished  the  bishop's  palace  at  Mantua.  On  Duke  Fran- 
cesco Maria's  return  to  power  (Jenga  was  made  court-archi- 

tect, and  intrusted  with  all  public  works,  even  of  the  forti- 
ficatiions  of  Pesaro.  He  was  also  an  able  scidptor,  musician, 
and  writer  on  the  fine  arts.    D.  in  1551.    W.  J.  Stillman. 

Genghis  Khan,  jen'gis-kaan',  or  Chiiig'his  Kliaii  [liter., 
the  greatest  khan  or  ruler],  originally  TeiiiiKlJiii :  b.  at 

Deylun  Ycldak.on  the  Hwang-Ho,  in  li6'3  ;  sun  of  the  chief 
of  the  Mongol  tribe  Neyrun ;  succeeded  his  father  when 
thirteen  years  old,  but  a  civil  war  followed,  and  in  1178  he 
was  compelled  to  flee  to  Toghrul  Ungh,  Khan  of  the  Ke- 
raite  Tartars,  whose  daughter  he  married,  and  whose  armies 
he  commanded  with  success.  In  1203  he  made  liimself  mas- 

ter of  the  Kerattes,  and  in  1304  utterly  overthrew  the  Nay- 
man  tribes  and  made  himself  chief  of  Mongolia.  In  1206 
he  was  declared  Genghis  Khan,  or  chief  of  rulers,  and  the 
civilized  Uigurs  submitted  to  him.  He  soon  published  his 
great  code:  attacked  Cathay  or  Northern  China;  crossed 
the  Great  Wall  1211;  sacked  and  burned  Peking  1215;  ex- 

terminated some  rebellious  tribes;  attacked  Allah-ed-din 
Mohammed,  Sultan  of  Chorasmia,  1218;  had  conquered  all 
Turkestan  1220  ;  ravaged  Balkh,  Khorassan,  and  Persia ; 
plundere<l  all  Asia  as  far  south  as  the  Sutlej  ;  and  pene- 

trated Europe  as  far  as  the  Dnieper,  carrying  slaughter  and 
destruction  everywhere.  Genghis  was  the  founder  of  what 
became  the  Mogul  empire.  His  chief  capital  was  Karako- 
rura  in  Tartary  It  is  stated  that  more  than  5,000,000  per- 

sons were  slain  in  his  wars,  which  were  carried  on  with  the 
most  heartless  cruelty;  but  that  through  his  vast  domains 
he  enforced  the  strictest  order,  established  a  postal  system, 
and  tulerjited  all  religions.  Genghis  died  at  Liupan  in 
China,  Aug.  18,  1237.  His  four  sons  carried  on  his  work  of 

terror.      See  Howorth's  Historij  of  the  Mongols  (1876). 

Gen'ipap  [from  genipapo,  the  Guiana  name]:  the  whit- 
ish-green fruit  of  Genipa  americana,  a  South  American 

tree  of  the  family  Eubiacem.  It  has  a  rich  purple  Juice 
and  an  agreeable  vinous  flavor.  The  fruit  of  Oenipa  bra- 
siliensis  is  not  good  until  over-ri]ie.  but  is  made  into  a  con- 

fection. The  juice  of  this  latter  fruit  is  used  in  dyeing,  and 
yields  a  deep  violet. 

Genitive  [from  Fr.  genitif ;  Ital.  genitim  <  Lat.  geniti'- 
mis;  liter.,  pertaining  to  birth  ;  mistranslation  of  Gr.  yeviKr] 
(in  Tt  fffiKii  TTTiffis,  the  genitive  case),  pertaining  to  a  genus 
or  class ;  i.  e.  the  ease  which  indicates  the  whole  of  a  group ; 
also  called  by  the  ancients  waTptK-ii  or  m-riTurfi] :  a  grammatical 
case  of  wide  and  varied  use  in  the  inflectional  languages, 
but  which,  in  its  original  Indo-European  value,  indicates 
a  whole  of  which  a  part  is  affected  by  or  involved  in  the 
governing  word.  This  governing  word  may  be  either  a 
noun  or  a  verb.  The  fundamental  value  of  the  case  is  seen 
most  clearly  in  the  construction  with  verbs  and  in  the  so- 

called  "partitive"  genitive  and  the  genitive  of  material 
among  the  constructions  with  nouns.  Thus,  with  verbs, 
the  genitive  was  originally  used  to  denote  an  object  which 
is  affected  only  as  to  a  part  of  itself  by  the  action  of  the 

verb,  in  distinction  from  the  accusative  w'hich  denotes  an  ob- 
ject lying  to  its  whole  extent  in  the  direct  path  of  the  verbal 

action.  Thus  with  verbs  of  eating  and  drinking  the  Greek 
uses  both  constructions,  to  drink  wine  {nlvnv  oJmv)  aiul 
to  drink  of  wine  {Trli/eii/  otmv),  the  former  being  used  when 
the  material  is  thought  of  as  ordinary,  everyday  nourish- 

ment. Similar  in  value  are  the  constructions  "with  verbs  of 
perceiving,  remembering,  touching,  grasping,  reaching,  rul- 

ing, of  fullness  or  want,  etc.  Cf.  Lat.  reminisci  virtutis ;  Gi-. 
Thv  56  Tria6vTa  iroSuiv  iXa^ev.  he  caught  the  fallen  man  by  the 
feet;  Skr.  rirrri.ti/a  eka  l(ise,  thou  alone  hast  claim  on  all; 
Goth,  fulljaiids  akeitis,  filling  with  vinegar.  The  parti- 

tive genitive,  e.  g.  Gr.  ouSeU  twv  -raiSav,  no  one  of  the  chil- 
dren, Lat.  vit(B  pars,  part  of  life,  and  the  genitive  of  ma- 
terial, Lat.  talentum  auri,  tc  talent  of  gold,  clearly  express 

the  whole  of  which  a  part  is  involved  in  the  governing  noun. 
The  genitive  of  possessor  inilii'ates  the  jicrson  or  thing 
within  the  sphere  of  wliose  influence  or  po.ssession  the  gov- 

erning idea  falls,  and  the  subjective  genitive  (e.  g.  men's 
fear)  is  closely  related  to  it,  while  the  oVjjective  genitive 
(e.  g.  the  fear  of  men)  probably  does  not  represent  an  origi- 

nal use  of  the  case. 
The  fundamental  idea  of  the  genitive  overla])ped  in  places 

upon  that  of  the  ablative,  as  the  case  of  source — the  from- 
case.  Hence  the  two  cases  often  coalesce.  This  had  already 
taken  ]t\iw.v  for  the  singular  of  all  but  the  o-steins  in  Indo- 
European  before  the  division  into  separate  languages,  and  in 
Greek  was  extended  so  that  the  genitive  entirely  absorbed 
the  ablative,  as  it  did  also  partially  in  Teutonic.  In  some 
cases  the  genitive  meaning  comes  in  close  connection  with 
that  of  the  instrumental,  the  with  or  by  case,  as  with  verbs 
of  filling  (full  of,  filled  with),  where  the  Latin  has  displaced 
the  genitive  in  favor  of  the  instrumental,  e.  g.  hominibus 
cnmplei'U,  filled  with  men.  These  exami)les  will  illustrate 
the  manner  in  which  the  original  functions  of  the  case  be- 

come dislodged  and  redistributed  in  the  separate  languages. 
The  form  of  the  case  was  in  Indo-European  marked  by  the 

endings  -sio  (-so),  or  -es  (-os,  -s)  in  the  singular  and  -otn  in 
the  plural.  The  modern  Indo-European  languages  of  the 
analytic  ty]ie,  while  preserving  relics  of  the  old  inflectional 
endings,  indicate  the  ease  most  commonly  by  the  aid  of  prep- 

ositions ;  thus  Eng.  mans  and  of  the  man. 
Benj.  Ide  Wheeler. 

Gen'itiim:  See  Fluxions. 

Genius,  jeen'yus;  plur.  Genii,  jee'ni-I  [Lat.,  tutelar  spirit; 
liter.,  inborn  nature,  wit,  genius  ;  deriv.  of  gi'gnere,  ge'nilum, 
beget]  •  a  good  or  evil  s]iirit  who,  according  to  the  belief  of 
the  ancients,  presided  over  the  destiny  of  human  beings. 
Among  the  Romans  the  genii  were  tutelary  spirits  attached 
to  places  as  well  as  to  persons  or  peoples.  Genii  were  re- 

garded as  a  kind  of  guardian  angels,  and  correspond  to  the 
Saifioves  of  the  Greeks.  The  doctrine  of  genii  was  Etruscan. 
These  spirits  received  worship,  especially  at  wedding  fes- 

tivities and  other  occasions  of  joy.  Genii  are  figured  in  art 
as  winged  youths,  or  sometimes  as  serpents.  In  modern 
translations  from  the  Arabic  the  Jinn  {q.  v.)  are  often  called 
genii,  but  whether  the  names  are  kindred  to  each  other  is  a 
disputed  question. 

Genius:  a  person  of  remarkable  gifts  of  any  kind,  espe- 
cially of  great  creative  power  in  art,  science,  literature,  and 

the  like.  From  a  psychological  point  of  view  the  gifts 
which  make  a  man  a  genius  are  easily  placed  under  tlieir 
proper  categories,  and  the  processes  by  which  he  works 
may  be  indicated  with  sufficient  clearness.  If  we  accept 
the  view  that  a  man  is  a  genius  only  if  he  creates  some- 

thing— that  is,  if  he  adds  something  to  the  sum  of  human 
achievement  in  art,  literature,  or  science — there  is  no  diffi- 

culty in  assigning  him  to  a  place  among  men  of  great  con- 
structive  imagination.  Psychologists  tlistinguish  between 
passive  imagination,  which  is  equivalent  to  fancy,  and  ac- 

tive or  constructive  imagination.  (See  I.magination.)  In 
passive  imagination  we  have  the  uncontrolled  play  of  men- 

tal images  taking  form  largely  under  the  laws  of  the  asso- 
ciation of  ideas.  Dreams  are  the  purest  type  of  it.  There 

is  little  mental  supervision  of  the  flow  of  ideas,  little  appre- 
ciation of  their  relative  value,  little  exercise  of  attention  or 

will  in  selecting  or  combining  them.  The  products  of  fancy 
are  the  more  accidental — often  grotesque — combinations  of 
materials.  The  active  or  constructive  imagination,  on  the 
other  hand,  is  limited,  as  all  imagination  is,  and  as  all  mental 
processes  are,  to  the  material  which  memory,  experience  in 
all  its  forms,  supplies  to  consciousness ;  but  we  now  find  not 
combinations  which  are  accidental  or  grotesque,  but  those 
which  appeal  in  the  highest  degree  to  the  sense  of  beauty, 
utility,  logical  completeness,  love  of  the  true  and  good.  It 
is  the  trutii  and  value  of  what  the  genius  imagines  and  exe- 

cutes in  contrast  with  other  men's  imaginings  and  doings 
that  call  our  attention  to  him.  and  it  is  his  ability  to  im- 

agine and  execute  this  kind  of  thing  that  constitutes  him  a 

genius. Analysis  of  constructive  imagination  shows  what  mental 
qualities  a  genius  must  possess.  In  the  first  place,  he  must 
be  a  man  capable  of  prolonged,  constant,  concentrated  at- 

tention. Attention  is  the  one  vehicle  of  mental  creations 

which  esca]ie  the  charge  of  being  accidental,  capricious,  gro- 
tesque. Only  by  attention  is  Apperception  (q.  v.)  possible 

— the  function  in  which  all  relationships  of  things,  like- 
nesses, differences,  causes,  effects,  in  short,  all  knowledges, 



ri6 GKXIUS GENNESARET,   LAKE  OF 

are  (liscovprerl.  By  attention  only  is  memory  maile  faith- 
ful, and  the  h'ssoiisof  the  past  nmde  avaihihle.  And,  more- 

over, it  is  by  attention  that  selections  are  made  of  what  is 
really  valuable,  beauliful,  true,  useful,  and  it  is  just  this 
fact  of  selection  which  nnd<es  construetive  ima-iination 
more  valuable  than  fancy.  Consequently,  if  a  man  ean  not 
give  iirolonged  and  undistraeted  attention  to  one  topic, 
until  all  he  knows  about  it  or  has  heard  about  it,  all  he  has 
ever  suspected,  thoufrht,  imagined  about  it,  falls  together  in 
one  system  or  intuition,  whose  parts  admit  no  other  ar- 

rangement as  cornpreliensiv(!-and  all-enibraeing — if  a  man 
ean  not  attain  this,  the  great  feat  which  Newton  called 

"  patient  thought " — he  has  not  the  first  mark  of  geni\is. But,  in  the  second  place,  a  genius  must  be  well  informed 
in  the  particular  line  of  work  in  which  he  shows  himself 
remarkable,  and  to  be  well  informed  he  must  be  industrious. 
Any  amount  of  ability  is  of  no  avail  if  it  have  insufficient 

material  to  work  upon.  The  power  of  "  patient  thought  " 
or  of  imaginative  synthesis  may  be  present,  and  often  is,  in 
those  we  know  about  ns,  who,  nevertheless,  never  accom- 

plish much.  These  are  the  exceptions,  however.  It  is  true 
as  a  rule  of  this  function — like  all  other  functions,  both 
body  and  mind — that  it  grows  by  exercise  and  takes  its  pro- 

portions from  what  it  feeds  upoii.  A  man  may  be  born  to 
be  a  genius  and  turn  out  a  monomaniac.  We  do  not  expect 
great  electrical  discoveries  from  men  who  are  not  professional 
or  practical  electricians.  We  give  no  credence  to  the  re- 

ported invention  of  flying-uuichines  by  the  g(^neral  run  of 
experimenters.  Mathematicians  have  long  since  given  up 
the  attempt  to  square  the  circle,  and  yet  they  constantly  hear 
that  amateurs  have  accomplished  the  feat.  In  short  a  discov- 

ery by  a  genius  involves  the  most  detailed  and  exhaustive 
knowledge  of  all  the  elements  wliich  enter  into  the  problem, 
and  of  all  the  possible  combinations  of  these  elements ;  and 
although  his  final  inspiration  comes  to  him,  as  Wundt  has 

said,  "  like  a  flash  of  lightning,"  nevertheless  it  comes  to 
the  mind  of  him  who  broods  patiently  over  what  he  already 
knows,  and  molds  bv  tireless  thinking  all  his  mental  store 
into  shape  for  the  final  synthesis  which  puts  his  genius  in 
evidence.  Of  these  two  essentials,  however,  it  is  easy  to 
see  which  is  the  more  important.  The  man  who  can  not 
think  a  thing  out,  who  can  not  detect  what  is  worthful  in 
shape  and  color  and  harmonious  in  sound — such  a  man  can 
never  make  himself  a  genius  by  hard  work  in  any  one  of 
these  lines.  He  can  discipline  his  powers  and  inform  his 
mind  and  make  of  himself  a  great  man.  but  still  endowment 
remains  the  first  essential,  and  there  is  only  a  modicum  of 

truth  in  Carlyle's  dictum,  "Genius  is  hard  work."  A  ge- 
nius must  work  in  order  to  develop  his  brain,  but  work  can 

not  take  the  place  of  brain. 
Coming  closer  to  tlie  individual  types  of  mental  endow- 

ment, whiich  we  call  geniuses,  we  find  very  wide  diversities. 
Two  great  spheres  of  the  operation  of  constructive  imagina- 

tion are  recognized  by  psychologists — the  sphere  of  art  and 
that  of  science.  So  we  may  distinguish  artistic  from  sci- 

entific imagination,  and  artistic  from  scientific  genius.  The 
distinction  has  profound  psychological  justification,  and 
gives  us  light  on  that  most  perplexing  phenomenon  called 
the  "  eccentricity  of  genius." 

Psychology  assures  us  that  the  mind  in  all  its  operations 
shows  a  principle  of  "  identity,"  in  accordance  with  which 
all  mental  objects,  presentations,  images,  tend  to  be  identi- 

fied with  one  another  as  far  as  possible.  There  is  a  constant 
tendency  and  effort  of  consciousness  to  assimilate  all  new 
things  to  the  shape  and  meaning  of  old  things,  to  keep  its 
categories  as  few  as  possible,  to  bring  its  knowledge  into  the 
unity  of  a  system.  Whenever  this  is  done,  whenever  two 
elements  of  content  fall  together  and  become  one,  or  get 
related  to  each  other  as  elements  in  a  larger  whole,  then 
great  pleasure  is  experienced.  All  identities  are  the 
source  of  mental  satisfaction.  This  being  true,  it  is  evi- 

dent that  the  products  of  the  constructive  imagination 
may  be  looked  at  in  two  ways— either  from  the  side  of 
the  construction  itself,  the  amount  of  truth  and  practical 
value  it  possesses,  or,  on  the  other  hand,  from  the  side  of  its 
hedonic  value,  its  pleasure-giving  effect.  In  one  case  we 
have  imagination  working  under  the  limitations  and  re- 

quirements of  actual  truth — i.  e.  giving  rise  to  inventions, 
scientific  discoveries,  astronomical  prophecies,  etc.  In  the 
other  we  have  no  such  limitation  ;  the  object  of  the  aesthetic 
imagination  is  the  hedonic  effect  itself,  and  nature  is  tran- 

scended, truth  interpreted,  beauty  secured  by  the  further 
advance  of  construction  under  more  emotional  and  uncrit- 

ical rubrics.     The  scientific  man  is  accordingly  most  suc- 

cessful when  his  devices  and  discoveries  are  true,  no  mat- 
ter what  happiness  they  give;  but  those  of  the  arti.st,  in 

literature,  in  fine  art  generally,  nmst  please,  whatever  else 
is  lru(!  of  llieni.  Philosophy  expresses  this  distinction  by 
saying  that  the  iileal  of  art  is  an  ideal  of  form,  its  end  is 
the  supreme  embodiment  of  the  formal  relation.shlps  in 
which  the  mind  takes  pleasure,  while  the  ideal  of  science 
ami  philcsophy  is  an  ideal  of  matter  or  content.  The  artis- 

tic genius  therefore  is  a  man  with  an  extraordinary  sense 
of  formal  relationships,  of  the  fitness  of  things  to  go  to- 

gether, and  an  abliorrence  of  the  inconsistent,  the  unpar- 
allel,  tlie  crooked.  'J'he  .scientific  genius  cares  for  the  same 
things,  as  far  as  the  principle  of  identity  is  concerned,  but 
he  demands  truthful  construction  first  of  all  as  the  highest 
kind  of  identity,  and  the  emotional  element  is  or  may  be  a 
hindrance  to  him. 

Tills  distinction  in  types  accounts  for  the  mistake  so  often 
made  by  ordinary  people,  who  believe  that  geniuses  are  al- 

ways singular,  a  little  unbalanced,  and  perhaps  abnormal, 
thus  denying  genius  to  men  of  wonderful  scientific  imagina- 

tion, like  Newton,  Cuvier.  Darwin,  Agassiz.  These  are  the 

vei-y  sanest  of  men.  But  the  artists  are,  in  the  nature  of  the 
case,  men  of  strongest  emotional  character :  their  ideals  are, 
in  so  far.  a  departure  from  the  prosy  facts  of  things.  They 
have  no  liking  for  convention,  for  conformity,  for  rule ;  for 
artistic  creations  can  never  be  expressed  by  formula  n(jr 
measured  by  rule.  So  they  are  intolerant,  often  one-sided, 
often  rationally  warped,  always  intensely  individual,  and 
never  capable  of  quite  the  same  social  normality  as  their 
brother  geniuses  the  scientists,  or  their  brother  men  who 
are  not  geniuses.  There  is  sufficient  ground,  therefore,  for 
the  popular  view  that  a  genius,  i.  e.  an  artistic  genius,  is 
likely  to  be  eccentric ;  but  there  is  not  sufficient  ground  for 
the  view  which  has  been  seriously  exploited  that  genius  is  a 
form  of  insanity,  or  at  least  of  mental  abnormity.  In  his- 

tory many  geniuses  have  been  peculiar,  indeed  some  have 
obtained  part  of  their  repute  for  genius  from  their  peculiari- 

ties ;  but  these  peculiarities  are  still  within  the  range  of 
sanity.  Yet  it  is  true  that  the  degree  of  eccentricity  and  un- 
conventionality  and  unsociality  so  often  found  in  men  of 
great  jesthetic  genius  may  indicate  a  progressive  nervous 

tendency,  which  in  time  destroys  the  man's  sanity.  But  in 
this  case  it  is  easy  to  see  that  by  the  .same  progress  into 
disease,  his  genius  is  destroyed  also.  Undoubtedly  this  fact 
of  progressive  neuropathic  temperament,  culminating  in 
positive  disease — a  thing  which  in  its  incipient  stages  might 
have  an  exalting  effect  uiion  the  sensibilities,  and  so  aid 
a?sthetic  creation — accounts  for  much  of  the  popular  im- 

pression that  a  genius  is  unbalanced.    J.  Mark  Baldwin. 

Genlis,  zha'an'le'es',  Stephanie  Felicite  Ducrest  de  St.- 
AuBix,  Countess  de :  writer ;  b.  near  Autun,  France,  Jan.  2.5, 
1746;  in  17.53  entered  the  Church  as  canoness  of  Alix,  with 
the  title  of  Countess  of  Lancy ;  in  1761  was  married  to  the 
Count  de  Genlis;  in  1770  became  attached  to  the  household 
of  the  Due  de  Chartres  (afterward  the  citizen  £galite) ;  in 
1783  became  governess  to  his  children,  and,  according  to  the 
popular  opinion,  was  his  mistress.  In  1793  she  was  obliged 
to  leave  France.  Prom  Napoleon  and  Joseph  Bonaparte  she 
subsequently  received  liberal  pensions.  Among  her  best 
writings  are  the  educational  works  designed  for  her  young 
pupils,  the  Orleans  princes,  and  JlaJemoiselle  de  Clermont, 
a  short  novel  of  great  excellence.  Her  personal  Memoires, 
in  ten  large  volumes,  abound  in  scandal,  and  are  full  of 
malignant  attacks  upon  the  prominent  persons  of  her  time. 
D.  at  Paris,  Dec.  31,  1830.  It  is  believed  that  Pamela, 
wife  of  Lord  Edward  Fitzgerald  (1763-98),  was  her  daugh- 

ter by  Philippe  Egalite. 

(xeniies'aret,  Lake  of  [Gennesaret  =  Gr.  VevvT)aapfr  = 
Aramaic  Oenesareth.  fr.  Heb.  Genusar,  the  name  of  a  fer- 

tile district  on  the  Sea  of  Galilee] :  a  lake  in  Palestine  be- 
tween lat.  33'  43'  and  33°  54'  N.,  now  called  Bahr  Tiibarhjeh  ; 

mentioned  only  five  times  in  the  Old  Testament  (Num. 
xxxiv.  11  ;  Deut.  iii.  17 ;  Josh.  xi.  3,  xii.  3,  xiii.  27).  where  it 

is  called  the  Sea  of  Chinnerefh  or  Chinneroth :  in  the  Apoc- 
rypha called  the  Water  of  Gennesar;  by  Josephus  called 

the  Lake  of  Gennesar,  or  Tiberias ;  in  tlie  New  Testament 
called  once  the  Lake  of  Geymesaret,  but  oftener  the  Sea  of 
Galilee,  or  Tiberias.  It  is  134  miles  long  and  8  miles  wide. 
Its  surface  is  680  feet  below  the  level  of  the  Mediterranean. 
Its  greatest  depth  is  165  feet.  Its  waters  are  clear,  cool, 
and  sweet,  abounding  with  fish.  Its  whole  eastern  side  is 
bounded  by  a  steep  mountain-wall,  rising  nearly  3,000  feet, 
and  spreading  off  into  the  table-land  of  Bashan.     On  the 
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western  side  tlicro  is  a  similar,  thnuf;li  loss  lofty,  wiill  along 

the  soiitliern  half  of  the  lake,  'i'he  Plain  of  (ii^nnesarct, 
famed  in  aneient  times  for  its  fertility,  Ijogins  about  2A 
miles  N.  of  Tiberias,  is  abont  3  miles  lonj;,  and  more  than 
a  mile  wi<le.  The  upper  part  of  this  plain  was  watered  by 
means  of  an  aqueduct  from  Uethsaida,  hrought  around  the 
head  of  the  promontory  whicli  forms  the  northern  boundary 
of  tlie  plain.  N.  of  this  promonlory  the  shore  of  the  lake 
has  a  broad  and  gentle  slojie.  Ml.  llermon  is  in  fidl  view 
from  every  iioint.  The  climate  is  almost  tropical.  Though 
not  wholly  wanting  in  grandeur  and  beauty,  the  lake  is 
noted  rather  for  its  historic  associations.  It  was  the  center 

of  our  fjord's  ministry  and  the  scene  of  many  miracles. 
Nine  towns  then  stood  upon  its  shores,  only  two  of  which 
(Tiberias,  with  its  3,000  inhabitants,  and  Magdala,  with  its 
twenty  mud-hovels)  now  remain.  As  on  the  W.  gorges  open 
into  it,  it  has  always  been  noted  for  its  sudden  storms. 
These  are  alluded  to  in  the  Gospels  (Matt.  viii.  34,  xiv.  34 ; 
Mark  iv.  37,  vi.  48 ;  Luke  viii.  23  ;  John  vi.  18).  The  chief 
unsettled  question  is  in  regard  to  the  site  of  Capernaum. 
Some  identify  it  with  Tell  Iliim.  about  3  miles  from  the 
head  of  the  lake;  others  with  Klutn  J/ini/rh,  under  the 
promontory  on  the  northern  edge  of  the  Plain  of  Genncs- 
aret.  Accepting  this  identification,  Tdhighali,  about  three- 
fourths  of  a  mile  N.  of  Kliiiii  J/ini/eh.  is  Bethsaida,  and 
Tell  Hum,  about  lA  miles  farther  on,  is  Chorazin. 

Revised  by  S.  M.  Jackson. 

Geu'oa  :  a  province  of  the  kingdom  of  Italy :  extending 
along  the  Gulf  of  Genoa,  and  containing  some  of  the  rich- 

est, most  lieautiful,  and  best-cultivated  districts  of  the  coun- 
try.    Area,  1,.588  sq.  miles.     Pop.  (1890)  810,.563. 

Genoa  [from  Ital.  Oenora  <  Lat.  Genua,  Genoa]  :  a 
large  maritime  and  commercial  town  of  Italy :  on  the  gulf 

of  the  same  name;  in  lat.  44  34'  16"  N.,  Ion.  8'  .')4'  34"  E. 
(see  map  of  Italy,  ref.  4r-C).  The  whole  Gulf  of  Genoa  is 
more  or  less  sheltered  on  the  N.  by  the  Apennines — which 
here  approach  the  sea  so  boldly  as  to  leave  room  lor 
towns  only  at  the  openings  of  the  mountain-valleys — and 
the  port  of  the  city  is  forme<l  by  a  small  bay,  receding  in- 

land, between  the  torrents  of  Polcevera  and  Bisagno.  The 
harbor,  consisting  really  of  three  harbors  one  before  the 

other,  called  the  Avampoi'to  (the  outer  bay),  the  Nuovo 
Porto  (the  new  harbor),  and  the  Porto  (an  inner  basin)  re- 

spectively, is  in  no  danger  of  being  shoaled  up,  as  are  so 
many  Italian  seaports,  for  the  shore-current  is  diverted 
from  it  b\  the  headland  of  Portofino,  and  the  little  promon- 

tories of  the  Lanterna  and  the  Carignano  protect  it  from 
the  torrent-wash.  Tlie  annual  exports  aggregate  about 
$30,000,000,  and  imports  nearly  .$7.5,000.000.  The  city  pre- 

sents an  enchanting  view  from  the  water  as  it  rises,  amphi- 
theater-like, toward  the  summit  of  verdant  and  richly  culti- 

vated hills,  overtopped  by  a  strong  city  wall ;  while  the 
turreted  forts  of  a  second  line  of  defense  crowning  the 
barren  heiglits  beyond  add  greatly  to  the  picturesque  effect. 
Genoa  contains  many  gram!  churches  and  palaces,  with 
some  fine  streets,  though,  from  the  unfavorable  form  of  the 
hills  upon  which  it  is  built,  the  city  communication  is  chiefly 
carried  on  by  means  of  narrow,  ill-lighted,  sometimes  stair- 

like thoroughfares,  scarcely  passable  for  mules.  Many  of 
the  proud  structures  which  once  justified  the  haughty  title 
of  the  city.  La  Superba,  have  fallen  more  or  less  into  de- 

cay, and  are  now  used  as  hotels  or  for  other  [inblic  pur- 
poses;  but  some  of  the  old  ])alaces  are  still  occupied  bv 

descendants  of  the  "  merchant  princes  "  who  built  theni, 
and  possess  choice  treasures  of  Italian  art.  The  most  note- 

worthy churches  are  S.  Maria  di  Carignano,  of  remarkable 
architecture  ;  SS.  Andrea  and  Ambrogio,  begun  in  the  sixth 
century ;  S.  Annunziata,  very  gorgeous ;  S.  Lorenzo,  the 
cathedral,  built  in  1100,  and  containing,  among  other  curi- 

ous relics,  the  glass  cup,  with  its  improbable  traditions, 
brought  from  Ca-sarea  by  the  crusaders,  and  long  believed 
to  be  an  emerald.  The  Carlo  Felice  is  the  finest  "and  most 
spacious  of  the  several  theaters.  In  the  Piazza  d'Acqua  is 
a  monument  erected  in  1863  to  Christopher  Columbus,  who 
was  born  at  Cogoleto,  15^  miles  W.  of  Genoa,  in  1456.  The 
favorite  jiromctiade  is  the  elevated  park,  called  Ac(|ua  Sola, 
at  the  northeast  end  of  the  city,  behind  which,  through  the 
Villa  Negro,  a  winding  ascent  leads  to  a  liastion  150  feet 
above  the  park  itself,  and  commanding  a  noble  view. 

The  traditional  history  is  very  obscure,  but  Livy  mentions 
Genoa  as  adhering  to  Rome  against  Carthage,  by  whicli  it 
was  destroyed  304  B.  c.  It  was  soon  after  rebuilt  by  its 
allies.     An  ancient  bronze  tablet,  found  in  the  Polcevera  in 

1.500.  commemorates  the  settlement,  by  Rome,  of  a  dispute 
between  (a'uoa  and  a  neighboring  town  (187  n.  c.).  In  the 
sixth  century  Genoa  fell  into  the  hands  of  the  Londmnls, 
who  were  dispossessed  by  Charlemagne.  After  the  dissolu- 

tion of  the  empire  of  the  Franks  it  passed  tlirougli  much 
the  .same  vicissitudes  as  other  large  Italian  towns,  suffering 
more,  however,  from  the  Saracens,  whose  deiiredalions 
forced  Genoa  to  .strengthen  her  navy,  thus  laying  the  foun- 

dation of  her  great  maritime  power.  For  fiirtlier  security 
against  the  Moh.amnuHlaiis  it  formed  an  alliance  with 
Pisa,  but  conflicts  were  afterward  frequent  between  the 
two  commonwealths.  With  Venice  also  Genoa  carried  on 
wars  disastrous  to  both,  the  Levant  trade  being  the  subject 
of  their  mutual  jealousies,  and  the  hostile  gallevs  of  the  two 
republics  encountered  eai.'h  other,  with  changing  fortune,  in 
all  the  waters  of  the  Mediterranean.  In  1340  (Jenoa  was 
able  to  place  the  eni|)eror  of  her  choice,  Jlichael  Palieolo- 
gus,  on  the  throne  of  Constantinople,  and  received  from 

him,  in  addition  to  her  already  'extensive  Eastern  jjosses- 
sions,  the  cession  of  Galala  and  Pera,  suburljs  of  (lonstanti- 
nople,  which  she  retained  till  1453,  and  of  the  port  of 
Smyrna,  so  that  for  a  time  she  controlled  the  commerce  of 
India  through  the  Black  and  Caspian  Sea.s.  Corsica,  Min- 

orca, Alnuria,  Tortosa,  JIar.seilles,  Nice,  etc.,  .successively 
fell  into  the  hands  of  the  Genoese,  ami  their  dominion 
might  have  extended  still  wider  but  for  their  internal  dis- 

sensions. The  early  government  of  Genoa,  democratic  in 
form,  was  very  turbulent  until  1370.  when  the  famous 

Guelpli  •■  captains  of  liberty  "  assumed  the  control  of  the 
commonwealth  under  pi'etext  of  restoring  order ;  and  they 
retained  their  power  about  twenty  years.  The  first  doge 

was  elected  in  1330.  In  14i)9  France  "obtained  possession  of Genoa,  and  the  adventurous  Marshal  Boucicault  was  made 
governor  of  the  city  ;  but  in  1538  the  renowned  Andrea 
Doria,  the  admiral  of  Charles  V., restored  his  country  to  in- 

dependence. The  consi)iracy  of  Giovanni  Piesco,  which 
has  furnished  the  theme  of  so  many  dramas,  occurred  in 
1547.  In  1G56  Genoa  lost  70.000  of  her  citizens  by  the 
plague.  In  1746  the  Austrians  made  themselves  masters  of 
the  city,  but  were  driven  out  after  holding  it  three  months. 
The  victorious  Bonaparte  in  1796  gave  Genoa  the  title  of 
the  Ligurian  Reimblic,  but  in  1805  he  annexed  both  town 
and  province  to  France.  By  the  jieace  of  1815  the  Genoese 
territory  became  a  part  of  the  kingdom  of  Sardinia,  and  is 
now  a  most  important  province  of  united  Italy,  Here  a 
great  fete  was  held  from  Sept.  4  to  15,  1893,  in  honor  of  the 
discovery  of  America. 

The  Genoese  are,  as  they  have  always  been,  a  bold,  in- 
dependent, energetic,  and  industrious  people.  Their  com- 

merce is  wide  and  important ;  their  manufactures  are  very 
considerable.  Ship-building  is  carried  on  extensively,  many 
ships  being  built  on  commission  for  foreign  countries.  Ele- 

gant objects  of  household,  furniture  in  wood,  such  as  chairs, 
tables,  cabinets,  etc..  are  manufactured  on  a  large  scale,  and 
the  silks,  velvets,  and  laces,  as  well  as  the  coral  and  silver 

filigree-work  of  Genoa,  luive  a  wide  reputation.  Among 
the  coarser  manufactures  are  cotton  goods,  soap,  candles, 
etc.;  the  extraction  of  oil  is  also  an  important  industry. 
The  construction  of  the  St.  Gothard  Railway  and  the  im- 
Eortant  improvements  in  the  railway  connection  with  Genoa 
ave  made  this  city  the  nearest  Mediterranean  port  for  West- 

ern and  Central  Germany,  and  consequently  tend  greatly 
to  increase  its  commercial  prosperity.  The  schools  and 
charitable  institutions  of  Genoa  are  numerous  and  well  sus- 

tained.   Pop.  (1894)  230,000.      Revised  by  S.  M.  Jackson. 

Genoa.  Gulf  of:  the  name  generally  given  to  the  Med- 
iterranean N.  of  Corsica,  where  between  Spczia  and  One- 

,glia  the  coast  of  Italy  retreats  with  a  large  curve.  It  is  a 
bay,  however,  rather  than  a  gulf,  and  receives  numerous 
small  rivei'S.  The  Gulf  of  Spezia  is  its  chief  inlet.  On  this 
gulf  is  situated  the  city  of  Genoa. 

Genovesi.  jd-no-va'sc^%  Antonio  [the  family  name  means 
in  Ital.  Genoese] :  philosopher  and  poUtical  economist :  b.  at 
Castiglione,  Italy,  in  1712:  was  educated  for  the  Church; 
ordained  a  priest  in  1736,  and  shortly  after  appointed  Pro- 

fessor of  Rlictoi-ic  at  Salerno.  In  1743  he  began  to  lecture 
on  philosojihy  in  the  University  of  Naples,  where  he  also 
published  his  I^leiiie)it»  of  Jlelaphysies  and  his  Logic.  As 
a  philosopher  he  liek^nged  to  the  empiric  school,  and  the 
Archbishop  of  Naples  suspected  his  orthodoxy.  In  1754  he 
was  appointed  Profes.sor  of  Political  Economy,  and  his 
Lezioni  di  Commercio  is  the  first  complete  and  systematic 
work  on  political  economy  in  Italian.     As  a  political  ccon- 
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omisl  he  belonged  to  tlie  inei-ctiuilile  scliool.     I),  in  Xaples, 
17<)'.). 

(jieiire,  zluiiiiVr:  in  fine  art,  the  nse  of  subjeets  of  simple 
and  everyday  nature ;  domestic  scenes,  common  incidents, 
and  the  like.     See  1'aintino,  Sculpture,  and  Fixe  Arts. 

<iens :  See  Tuiiii;. 

Gonsaii',  or  Woii-Sivii :  one  of  the  open  ports  of  Korea ;  on 
tlie  east  coast,  on  Ynng-lling  Bay;  lat.  39    rv  N.,  Ion.  127 
10'  E.  (see  map  of  Cliina,  ref.  :J-L).     The  commerce  is  sliglit, 
and  entirely  in  tlie  liands  of  .hipanc^se.  M.  W.  H. 

(Jens  d'Aniics,  ihaan'(Uiarm  [Fr.,  liter.,  people  or  men  of 
arms] :  a  title  in  France  anciently  api>lied  to  tlu^  whole  body 
of  men  lialjlo  to  military  service.  From  the  twelfth  to  the 
sixteenth  century  it  designated  the  body  of  nol)les  and  gen- 

try serving  under  the  Kings  of  France.  It  no\v  denotes  tlie 
armed  and  mounted  rural  police,  generally  soldiers  detailed 
from  the  army. 

(Jpil'seric:  King  of  the  Vandals;  the  natm-al  son  of  a 
Vandal  king  in  Sjiain,  and  joint  heir  of  the  kingdom  with 
Gonderie,  his  brother,  whom  he  succeeded  in  438  A.  D. ; 
crossed  to  Africa  in  420  with  .'iO.OOO  men,  who  were  joined 
by  the  savage  native  tribes  and  the  Donatists  ;  sacked  and 
burned  Hippo  in  4;il ;  banished  the  Catholic  bishops  437; 
cajitured  Cartilage  in  4:^9,  und  dismantled  all  the  African 
towns  e.xeept  Carthage ;  terrified  the  Mediterranean  coasts ; 
overran  Sicily  440  ;  took  and  sacked  Rome  for  fourteen  days 
and  nights  455,  carrying  off  the  empress  and  her  daughters 
and  robbing  the  city  of  its  most  valued  treasures  of  art ; 
remained  master  of  Carthage  and  the  terror  of  both  the  East- 

ern and  the  Western  emitire,  successfully  repelling  all  at- 
tacks.    D.  Jan.,  477. 

Gentian  [M  Eng.  genciane.  from  O.  ¥r.  gentiane  <  Lat. 

gentia'na,  from  Gr.  yefTiayri.  gent  ian] :  a  genus  of  ])lants  of  the 
"family  Gentianaceif.  of  which  the  most  imi)ortant  species  is 
the  yellow  gentian  (Oentianii  hdea),  growing  on  the  moun- 

tainous meadows  of  Central  and  Southern  Europe.  This  is 
a  perennial  plant,  with  a  thick,  long,  branching  root,  erect 
stem  3  or  4  feet  high,  broad,  ovate,  bright-green  leaves,  and 
rather  large,  bright-yellow  flowers.  The  name  is  said  to  be 
derived  from  Gentius,  an  ancient  King  of  Illyi-ia,  who  intro- 

duced yellow  gentian  into  medicine.  The  dried  root  is  an 
important- drug.  It  is  of  spongy  te.xture,  faint  odor,  but  in- 

tensely bitter  taste.  Its  active  principle  is  probably  a  bitter 

crysta'llizable  neutral  substance,  the  yentiopicrin  of  Ludwig 
and  Kroniayer,  a  body  belonging  chemically  to  the  gluco- 

sides.  This",  like  other  simple  vegetable  bitter.s,  when  taken 
internally  tends  to  increase  the  appetite  and  jn-omote  diges- 

tion by  gentle  irritation  of  the  mucous  membrane  of  the 
stomach.  The  root  is  accordingly  used  medicinally  as  a 
stomachic  tonic  in  simple  digestive  debility,  being  given  in 
the  form  of  solid  and  fluid  extract,  compound  infusion,  or 
tincture.  The  roots  of  the  several  perennial  species  of  the 
U.  S.  have  sinular  medical  properties.  Many  species  have 
very  beautiful  flowers,  as.  for  instance,  the  fringed  gentian 
((?.  crinita),  an  autumnal  biennial.  Horse  gentian  is  a  sjje- 
cies  of  Triosletiin.     See  Feverwokt. 

Revised  by  Charles  E.  Bessey. 

Gentian  Family :  the  Gentianacem ;  a  small  group  of 
about  500  species  of  herbaceous  plants,  mostly  natives  of 
temperate  and  cold  climates,  and  distinguished  by  their  op- 

posite leaves,  regular  gamopetalous  flowers,  and  single  supe- 
rior one-celled,  many-seeded  ovaries.  In  North  America 

there  are  fourteen  genera,  Erythnea,  Eustoma.  Frasera, 
Gentiana,  etc.,  and  108  species.  C.  B.  B. 

Gentile  [from  Lat.  genti'lis,  pertaining  to  a  clan  or  race, {gens),  in  plur.  foreign,  i.  e.  not  Roman,  Utter,  in  both  sing. 
and  plur.  pagan,  gentile,  a  transl.  of  Gr.  ̂ flciitdj,  heathen,  gen- 

tile, deriv.  of  (Bvri  (iilur.  of  etoos,  people,  race),  heathen,  liter., 
nations  ;  transl.  of  Heb.  goijim,  nations.  Gentiles] :  one  not  a 
.Jew  ;  a  name  applied  by  the  Jews  to  all  who  were  not  of  their 
own  nationality.  Between  Jews  and  Gentiles  there  was  a 
profound  mutual  aversion,  the  intensity  of  which  it  is  hard 
for  us  to  conceive,  although  the  feeling  itself  is  not  yet  quite 
obsolete.  The  Moi-raons  apply  the  terra  Gentile  to  those 
who  are  neither  Mormons,  nor' Jews,  nor  alioriginal  Indians, for  they  regard  the  latter  as  a  remnant  of  the  ten  lost  tribes 
of  Israel. 

(Jentile  da  Fabriano,  Gentile  di  Niccolo  Massi:  paint- 
er ;  b.  at  Fabriano,  in  Umbria,  Italy,  about  1350.  Before 

1422  he  had  painted  some  pictures  in  the  ducal  palace  at 
Venice,  which  were  destroyed  in  the  fire  of  1479.     In  1422 

he  went  to  Florence,  and  spent  most  of  his  after  life  in  Cen- 
tral Italy.  He  is  classed  as  one  of  the  Umbrian  school,  al- 

though the  character  of  his  art  is  peculiar  in  its  tendency  to 
minute  finish,  extreme  elaboration  of  detail,  and  t)ie  addi- 

tion to  it  of  rich  ornanuTit  even  in  the  form  t>f  embossed  ami 
incised  gilded  work  mingled  with  the  painting.  He  painted 
at  Orvieto,  Siena,  I'erugia,  and  Cittii  di  Castillo,  as  well  as 
at  Florence  and  lionie.  His  paintings  have  generally  per- 

ished:  those  which  cxi.st  in  European  galleries  are  often 
only  single  members  of  large  co-ordinated  works,  such  as 
altar-pieces,  where  many  separate  panels  are  framed  to- 

gether in  an  architectural  design.  As  master  of  Jacopo 
Bellixi  {ij.  I'.)  he  exercised  a  great  influence  on  the  then  in- 

cipient Venetian  school.  He  died  at  Rome  in  1427-28.  A 
large  picture  in  the  Academy  at  Florence,  Adoriiliun  of  tlie 
TIrree  KIngx,  once  formed  the  center  of  an  elaborate  altar- 

piece.  This  is  perhaps  Gentile's  most  valuable  surviving 
work.  A  Virgin  and  Child  in  the  Berlin  Museum,  a  (.'oru- 
nation  of  the  Virgin  at  the  Brera  in  ;\Iilan.  a  Madonna  in 
the  town-hall  at  Fabriano,  and  a  Virgin  and  Child  in  the 
Jarves  Gallery  at  Yale  College,  New  Haven,  may  be  men- 

tioned. Russell  Sturuis. 

Gentilly.  ̂ haaiVte"e'yee' :  a  village  of  France,  in  the  de- 
partment of  Seine  ;  by  the  walls  of  Paris  divided  into  two 

parts,  (ireat  and  Little  Gentilly,  and  contains  the  famous 
hospital  of  Bicetre  and  numerous  manufactories,  of  which 
those  of  chemicals  are  quite  extensive  (see  map  of  France, 
ref.  3-F).     Pop.  (189(1)  6,153. 
Gentleman  [M.  Eng.  gentilman;  gentil,  gentle,  genteel, 

of  good  family  +  man,  after  the  type  of  ().  Fr.  gentilhomme, 
gentleman;  gentil,  gentle <  Lat.  geiitilis,  of  good  family, 
deriv.  of  genx,  family  +  hoi/iine,  man]:  in  Great  Britain,  a 
iiian  of  a  rank  above  that  of  yeoman.  The  term  gentry  in  a 
large  sense  includes  the  nobility,  but  in  popular  use  often 
excludes  them.  Thus  British  society  is  divided  into  no- 

bility, gentry,  and  yeomanry,  and  fandlies  are  either  »ot/e. 
gentle,  or  simple.  Some  of  the  Plantagenet  kings  gave 
patents  of  gentility.  Sir  Thomas  Smith  (1514-77)  says, 
".  .  .  Whosoever  studieth  the  laws  of  the  realm,  who  studieth 
in  the  universities,  who  professeth  the  liberal  sciences,  and 
(to  be  short)  who  can  live  idly  and  without  manual  labor, 
and  will  bear  the  port,  charge,  and  countenance  of  a  gentle- 

man, he  .  .  .  shall  be  taken  for  a  gentleman."  Later  au- 
thorities make  the  bearing  of  coat-armor  the  test  of  gentility, 

but  the  poet  Chaucer  puts  it  on  a  better  ground:  "He  is 
gentil  that  doeth  gentil  dedes."'  The  French  gentilhomme 
was  properly  a  title  lielonging  to  those  of  noble  birth. 

Gentlemen-at-Arms  (or,  more  fully,  "Her  Majesty's 
Body-guard  of  the  Hon.  Corps  of  Gentlemen-at-Arms,"  for- 

merly called  "Gentlemen  Pensioners"):  in  the  court  of 
Great  Britain,  one  of  the  divisions  of  the  royal  body-guard, 
the  others  being  the  "  Yeomen  of  the  Guard  "  (Beef-eaters) 
and  the  Royal  Archers  (for  Scotland).  The  Gentlemen-at- 
Arms  consist  of  one  captain  (Gold  Stick),  one  lieutenant 
(Silver  Stick),  one  standard-bearer  (Silver  Stick),  one  clerk 
of  the  cheque,  adjutant  and  harbinger,  one  sub-ofticer,  and 
forty  gentlemen,  for  the  most  part  retired  officers  of  the  army. 

It  is  the  oldest  corps  in  her  majesty's  service.  Instituted  in 
1509  by  Henry  VIII.  this  body-guard  received  the  pre.sent 
name  in  1834.  It  is  only  mustered  for  duty  at  drawing- 
rooms,  levees,  and  great  state  ceremonies.  The  captain  of 
the  corps  goes  out  of  office  with  the  ministry. 

Ge'niis,  plur.  Gen'era  [Lat..  birth,  race,  sort,  kind,  deriv. 
of  gignere,  geiiitum.  lieget  <  Indo-Eur.  pen- >  Eng.  kin^: 
the  lowest  group  in  the  animal  or  vegetable  kingdom  with 
which  a  name  is  habitually  connected  that  enters  into  the 
composition  of  the  specific  designation  of  each  independent 
species:  thus  the  wolf  is  (1)  a  representative  of  a  genus 
{Canis),  to  which  it  belongs  in  cimimon  with  a  number  of 
other  animals;  and  (2)  of  a  peculiar  species  {Canis  lupus); 
the  specific  name  (Canis  lupus)  is,  as  a  whole,  peculiar  to 
itself  and  shared  with  no  other  species.  The  genus,  as  now 
limited,  has  been  defined  as  the  expression  of  the  ultimate 
modification  of  structure;  and  this  definition  is  perhaps  as 
good  as  one  of  such  few  words  can  be,  but  without  explana- 

tion it  will  convey  an  erroneous  idea  to  those  who  are  other- 
wise unacquainted  with  natural  science,  and  the  definition 

can  only  be  appreciated  when  the  group  itself  is  thoroughly 
understood  ;  and  hence  it  can  not  be  considered  as  a  defini- 

tion in  the  true  sense  of  the  word.  An  adequate  idea  can 
only  be  given  by  example ;  thus  the  wolf,  in  common  with 
the  dog,  coyote,  jackal,  and  certain  other  like  forms,  con- 

stitutes a  genus,  Canis,  in  contradistinction  to  the  red  fox 
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(Vulpes),  which  is  also  coiiiposcil  of  a  number  of  spocios,  and 
the  gray  fox  {Urocyon),  of  wliich  theru  are  at  most  but  two 
species:  the  species  in  each  of  ttiese  genera  are  defined  liy 
trivial  ilitferences  in  detail  of  structure  or  color,  aii<l  they 
diilor  from  each  otiier  in  certain  distinctive  anatomical 
characters  which  are  more  ])roniinent  than  any  observable 
within  the  limits  of  any  one  of  tlie  genera.  A  necessary 
element  of  the  genus,  at  least  in  the  opinion  of  the  best 
naturalists,  is  the  possession  of  some  peculiar  character,  or 
peculiar  combination  of  characters,  which  distinguishes  it 
from  others.  The  number  of  species  is  no  criterion,  as  a 
genus  may  have  one  or  several  species,  or,  exceptionally, 
hundreds  of  species.  The  genus  was  at  an  early  period  em- 

ployed in  natural  history,  but  was  not  definitely  and  invari- 
ably distinguished  and  limited  to  a  single  name  until  the 

time  of  Linuivus;  since  his  time  the  Hunts  of  genera  have 
been  undergoing  gradual  modifications.  A  certain  conserv- 

atism ia  the  adoption  of  genera  is  prevalent. 
Theodore  Gill. 

Geiiza'no,  jen-zaa'no  :  town  of  Italy ;  about  16  miles  S.  E. 
from  Rome  (see  map  of  Italy,  ref.  (>-E).  Little  is  known  of 
its  history  before  the  thirteenth  century,  after  which  it  passed 
successively  from  the  dominion  of  one  great  medi;eval  family 
to  that  of  another.  It  contains  some  fine  buildings,  but  it  is 
chiefly  known  by  its  yearly  festival  of  the  Infiorata,  on  which 
occasion  (the  Sunday  of  the  Corpus  Domini)  the  streets  are 
covered  with  flowers,  so  arranged  as  to  produce  a  kind  of 
floral  mosaic — a  show  which  attracts  many  strangers.  Poi3. 
5,391. 

Geod'esy  [Fr.geodesie  :  Itnl.ffeodesia.  from  IMod.  Lat.  ̂ co- 
dae'sia,  liter.,  earth-dividing :  Gr.  yri.  earth  +  Sateiy,  iliviile]  : 
the  art  and  science  of  surveying  large  portions  of  the  sur- 

face of  the  earth,  determining  the  curvature  and  other  ele- 
ments of  figure  of  such  portions,  thus  obtaining  data  for  the 

construction  of  maps,  and  for  inferring  the  figure  and  mag- 
nitude of  the  entire  earth.  It  differs  from  surveying,  in 

that  the  latter  covers  such  small  regions  that  the  rotundity 
of  the  earth  need  not  generally  be  taken  into  account,  and 
does  not  aim  at  the  highest  attainably  precision.  It  is  some- 

times regarded  as  a  branch  of  practical  astronomy,  because 
astronomical  observations  are  necessary  to  its  successful 
prosecution,  and  the  instruments  and  methods  are  essen- 

tially those  of  astronomy.  This  article  is  confined  to  a  brief 
account  of  the  principles  embodied  in  geodetic  operations. 

In  ordinary  life  the  most  natural  and  familiar  method  of 
determining  the  distance  between  two  jioints  is  to  take  a 
chain,  tajie-line,  or  other  measure  of  length,  and,  Ijy  stretch- 

ing it  along  the  ground  in  successive  steps,  measure  the  dis- 
tance between  the  two  points.  A  little  consideration  will 

show  that  this  method  is  impracticable  on  a  large  scale,  and 
would  be  inaccurate  could  it  be  carried  out.  Mountains, 
rivers,  and  natural  obstacles  of  every  sort  would  intervene, 

and  even  slight  inequalities  on  the  earth's  surface  would 
prevent  the  different  stretches  of  the  measure  from  being  in 
one  and  the  same  straiglit  line,  and  thus  interfere  with  the 
precision  of  the  result.  The  fundamental  operation  of  ge- 

odesy is  therefore  that  of  trianguiation.  In  its  simplest 
form  it  is  a  solution  of  the  problem :  given  the  base  and 
angles  of  a  triangle,  to  find  the  lengths  of  the  other  two  sides. 
To  apply  this  method  a  base  must  be  given  ;  hence  in  order 
to  execute  a  trianguiation  a  base-line  must  first  be  measured 
by  an  application  of  the  ordinary  method,  but  with  the  great- 

est attainable  precision.  For  an  extended  survey  such  a  line 
must  be  several  miles  in  length ;  it  may  be  chosen  in  any 
part  of  the  region  to  be  covered  by  the  survey  where  the  con- 

ditions of  an  uninterrupted  nearly  level  line  of  the  required 
length,  from  both  ends  of  which  [irominent  points  are  visi- 

ble, can  be  secured.  The  apparatus  with  which  the  meas- 
urement of  the  base  is  made  consists  essentially  of  a  meas- 

uring-bar. or  combination  of  such  bars,  of  extreme  precision. 
To  protect  them  from  changes  of  length  arising  from  rapid 
changes  of  temperature  they  are  inclosed  in  long,  wooden 
cases,  from  the  ends  of  which  nothing  but  the  ends  of  the 
bars  project.  To  guard  against  the  injurious  effect  pro- 

duced by  the  expansion  and  contraction  of  the  bar  through 
changes  of  temperature,  it  is  necessary  either  to  determine 
and  record  the  temperature  very  carefully  every  few  min- 

utes during  the  ojjeration,  or,  better  yet,  to  emjuoy  a  self- 
compensating  comliination  of  two  bars  of  different  materials, 
so  that  the  length  measured  shall  be  independent  of  the 
temperature.  The  refinements  of  modern  art  are  such  that 
a  6-mile  base  can  be  measured  from  end  to  end  without  an 
average  error  of  more  than  an  inch ;   that  is,  within  two 

parts  in  a  million.  Extreme  accuracy  is  necessary,  because 
the  errors,  whatever  they  be,  will  be  constantly  multiplied 
as  the  trianguiation  advances;  an  error  of  a  foot  in  a  6-mile 
base  would  produce  an  error  of  IO(J  feet  in  a  trianguiation 
extending  over  600  ndles. 

G'
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The  ends  of  the  base-line  must  be  so  selected  that  several 

distant,  prominent  points,  as  the  summits  of  hills  or  moun- 
tains, shall  be  visible  from  both  ends  of  it.  Let  AB  be  the 

base,  and  C  D  E  P  G  five  such  points.  Then  by  measuring 
at  the  end  A  of  the  base  the  angle  B  A  C,  and  at  the  end  B 
the  angle  A  B  C,  the  three  angles  of  the  triangle  ABC  will 
lie  completely  known,  and  thus  the  length  of  the  two  sides, 
A  C  and  B  C,  can  be  determined  when  that  of  the  base  is 
known.  In  practice  the  geodesist  would  not  be  satisfied, 
however,  by  simply  determining  these  two  angles  for  each 
of  the  triangles  in  question.  What  he  would  cTo  when  at  A 
woidd  be  to  measure  all  the  angles  having  their  vertices  at 
A,  C  A  D,  D  A  E,  etc.  Not  only  would  tliis  be  done  at  the  two 
ends  of  the  base,  but,  if  possible,  he  woulil  mount  his  the- 

odolite at  eacli  of  the  other  stations.  At  C,  for  example,  he 
would  measure  the  angle  0  A  B,  C  A  G,  etc.,  between  as  many 
of  the  stations  as  were  visible  from  0.  Then  the  geometrical 
theorem,  that  the  sum  of  the  angles  of  a  spherical  triangle 

is  180',  plus  a  small  quantity  easily  computed  and  called  the 
spherical  excess,  can  be  so  applied  as  to  check  the  correct- 

ness of  his  measures  and  enable  him  to  detect  any  large 
error,  and  determine  a  mean  value  for  each  angle  which 
shall  be  moi'e  accurate  than  any  ordinary  measures.  The 
angles  and  distances  being  thus  determined,  some  one  of 
the  lines,  as  C  A,  G  C,  etc.,  can  be  used  as  a  new  base-line  to 
determine  the  position  of  some  seventh  point,  including  its 
distance  from  two  or  more  of  these  points.  These  lines  can 
again  be  used  as  new  bases  for  a  yet  further  extension,  and 
so  triangle  can  be  built  upon  triangle  and  polygon  upon 
]iolygon  across  an  entire  continent  if  necessary.  Such  a 
chain  of  triangles  is  now  being  extended  by  the  \J.  S.  Coast 
and  Geodetic  Survey  from  the  Atlantic  to  the  Pacific  Ocean, 
and  large  stretches  upon  the  continents  of  Europe  and  Asia 
have  been  measured  in  the  same  way. 

The  length  of  the  lines  of  sight  depends  upon  the  nature 
of  the  country.  Usually  points  can  be  found  so  that  each 
measured  line  shall  be  from  2.5  to  40  miles  long.  In  moun- 

tainous regions,  lines  of  sight  100  miles  or  more  in  length 
are  sometimes  obtainable.  Indeed,  in  California  one  sight 
has  been  obtained  at  a  distance  of  190  miles;  but  when  the 
limit  of  100  miles  is  exceeded  the  result  can  liardly  be  very 
accurate. 

Direction  is,  however,  as  necessary  an  element  as  distance; 
that  is  to  say,  there  must  be  known  not  only  the  distance 
apart  of  the  several  points,  but  the  direction  of  the  lines 
joining  them,  in  order  that  the  positions,  for  the  purposes 

of  mapping,  mav  be  known.  Hence  the  azimuth  of  the  base- 
line, the  angle  which  it  makes  with  a  north  and  south  line, 

is  also  to  be  determined.  This  i«  done  by  using  the  pole- 
star,  or  other  stars  very  near  the  pole,  as  points  of  observa- 

tion. Having  iletermined  the  azimuth,  or  direction  of  one 
line,  that  of  all  the  others  can  be  found  from  the  angles  of 
the  several  triangles. 

With  the  triangulations  must  be  combined  determina- 
tions of  the  latitude  and  longitude  of  some  of  tlie  stations, 

by  direct  astronomical  observation.  The  latitude  and  longi- 
tude can  also  be  computed  from  the  results  of  the  triangu- 

iation itself,  and  the  agreement  or  disagreement  of  the  two 
will  serve  to  show  whether  the  elements  of  the  figure  and 
size  of  the  earth  by  which  the  computation  was  made  are 
correct.  Discrepancies  may  also  arise  from  deviations  of 
the  plumb-line,  owing  to  inequalities  in  the  density  of  the 
earth  below  ami  around  the  station.  In  mountainous  regions 
these  local  deviations  sometimes  amount  to  20  inches,  or 
even  to  30  inches,  but  usually  they  do  not  exceed  2  or  3 inches. 
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Willi  a  {Tciiili'tic  survey  aro  frequently  fombinofl  delermi- 

nat.ions  ol'  Ihc  force  of  gnivily  at  the  prineipa!  stations. 
This  is  effected  by  niemis  of  the  Pkndulum  ((/.  r.> 

General  results  of  geodetic  measures,  so  far  as  the  luag- 
nitudo  and  iigin'e  of  the  earth  are  concerned,  will  be 
found  under  Kaiitu.  Students  of  geodesy  may  be  n^- 

ferred  to  Clarke's  Ocodemj  (London,  1880)  and  Goi'c's 
d'l'odeny  (Xew  York,  1884)  for  a  full  and  scientific  Ireat- 
nicnt  <if  the  subject.  A  history  of  geodesy  has  also  been 
jiubiished  by  the  last-nayied  author,  colli aiiiing  an  interest- 

ing account  of  the  attempts  made  at  ditl'erent  times  lo  de- termine the  magnitude  and  figure  of  the  earth. 
S.  Xewcomb. 

(xfioffrpy  (Jcf're'e)  of  Monmoiitll  :  a  Welsh  chronicler : 
became  Bishop  of  St.  Asaph  in  ll.'iS.  His  most  important 
work,  Iliiitoria  Britonuin,  is  a  pseudo-chronicle  of  the  early 
Kings  of  Britain,  such  as  Lear,  Gorboduc,  Arthur,  etc.,  but  it 
so  aljounils  in  fables  as  to  have  small  historic  value,  it  was 
translated  into  English  by  Aaron  Thompson  (London,  1718  ; 
revised  ed.  1842).     Died  probably  in  1154. 

Geoffrin,  jhofrSn'.  Marie  Ther£;se  (Rnilct)  :  a  French- 
woman famous  for  her  tact  and  wit ;  b.  in  Paris.  1699  ;  mar- 

ried M.  Geoffrin,  a  man  of  insignificant  character  but 
great  wealth.  The  generosity,  tact,  and  natural  keenness 
of  intelligence  of  Madame  Geoffrin  enabled  her  to  secure 
a  high  position  in  the  .society  of  Paris,  where  she  became 
the  intimate  friend  of  the  most  distinguished  people  of  the 
time.  She  made  her  house  the  resort  of  authors,  savants, 

artists,  and  representatives  of  the  aristocracy,  whom  she  en- 
tertained at  regular  intervals,  appointing  a  special  time  for 

each  class  of  guests.  In  spite  of  her  defective  education  she 
presided  over  these  gatherings  with  a  grace  and  cleverness 
that  made  her  the  most  celelirated  hostess  in  Europe,  and  in 
her  travels  she  received  the  most  flattering  attentions  from 
foreign  courts.  Her  intimacy  with  the  Encyclopedistes, 
however,  who  were  not  favored  by  the  French  Government, 
prevented  her  being  received  at  Versailles.  Her  beneficence 
was  remarkable,  and  included  all  classes  of  society.  Many 

of  the  literary  men  of  Paris  were  her  pensioners,  and  Ponia- 
towski,  afterward  King  of  Poland,  was  one  among  many 
others  who  profited  by  her  liberality.  D.  at  Paris,  1777. 

See  Marmontel,  Jlemoires,  and  d"Alerabert,  Morellet,  and 
Thomas,  Eloge  de  JIadame  Geoffrin. 

Geoffrion  (Fr.  pron.  zho'fri-oh'),  Felix  :  Canadian  mem- ber of  Parliament :  b.  at  Varennes,  Province  of  Quebec,  Oct. 
4,  1832.  He  beoarae  a  notary  ;  was  registrar  for  Vercheres 
from  1854  till  1863  ;  and  has  been  president  of  the  Montreal, 
Chambly,  and  Sorel  Railway.  He  was  a  member  of  the 
Canada  Assembly  1863-67.  and  since  1867  lias  sat  in  each  suc- 

cessive Parliament  of  the  Dominion  up  to  the  present  (1893). 
He  was  appointed  Jlinister  of  Inland  Revenue  in  1874,  a  port- 

folio which  he  resigned  in  1876.  Neil  Macdonald. 

Geoffrey,  ̂ hofrwali'.  Jean  :  genre  and  portrait  painter  ; 
b.  at  JIarennes,  Charente-Inferieure,  France  ;  contem]jorary. 
Pupil  of  Levasseur  and  Eugene  Adan  ;  third-class  medal. 
Salon,  1883  ;  second-class.  Salon,  1886,  The  Unfortunate 
(1883)  is  in  the  Luxembourg  Gallerv,  Paris.    Studio  in  Paris. 

W.  A.  C. 

Geoffrey  Saint-Hilaire.  san'te'e-Iar'.  Etienxe  :  zoologist 
and  jihysiologist ;  b.  at  fitampes.  Seiue-et-Oise,  France,  Apr. 
15, 1772 ;  distinguisheil  himself  by  his  brave  rescue  of  Haiiy 
from  the  Terrorists  1792:  became  Professor  of  Zoology  in 

the  Museum  d'histoire  naturelle  1793  ;  was  actively  engaged 
in  the  Egyptian  exploration  1798-1802 ;  was  chosen  to  the 
Legion  of  Honor  1803,  to  the  Institute  1807 ;  became  Pro- 

fessor of  Zoology  in  the  Faculty  of  Sciences  1809.  In  1829 
his  famous  controversy  with  Cuvier  regarding  the  unity  of 
plan  lying  at  the  basis  of  the  philosophic  or  transcendental 
system  of  comparative  anatomy,  the  soundness  of  which  sys- 

tem Cuvier  denied,  broke  out.  Geoffroy,  who  was  a  synthe- 
sist,  contended  that,  tliough  all  animals  are  formed  accord- 

ing to  some  common  jilan,  the  same  forms,  owing  to  a  change 
in  the  conditions  of  life,  have  not  been  preserved  ;  while 
C'uvier,  who  was  an  analytic  observer,  maintained  the  ab- 
.solute  invarial-iility  of  species.  The  controversy  attractc^d 
the  attention  of  the  whole  civilized  world,  and  the  sympa- 

thy ot  the  public  was  pretty  equally  divided  between  the 

two  opponents.  Geoffroy  wrote  »S'wc  ?c  Principe  de  VUnitf, 
de  composition  organiqtie  (1828);  Princi'pe  de  philosnphie 
zoiilofjiriue  (1830)  ;  yntinnx  si/ntheliqiiex,  historiqucfi,  et 
phyxio/offigue.n  de  philosophie  naturelle  (1838),  etc.  D.  in 
Paris,  .7  line  19,  1844. 

Geoffroy  Saiiil-Ililaire.  Isidore,  M.  D.  :  naturalist :  son 
of  fitienne  Geoffroy  .Sainl-Hihiirc  ;  b.  in  Paris,  Dec.  16. 1805 ; 
became  his  father's  assistant  1H24  :  took  his  degree  1829  ;  en- 

tered the  Institute  1833;  became  inspector  of  the  Academy 
of  Paris  1840;  Professor  of  Zoology  in  the  Museum  1841, 
and  in  the  Faculty  of  Science  1854;  Professor  in  the  So- 
ciete  d'Acclimatation  18.54.  Author  of  the  Life  of  his 
father,  and  of  good  treatises  on  teratology,  acclimatization, 
etc.  His  principal  works  are  llixtiiire  (jhieralt  et  parli- 
culiere  des  anoniiiliex  de  I' organ i nation  cliez  I'homme  et  les 
animaux  (1832-37,  3  vols.)  and  Jlistoire  naturelle  (1854-62, 
3  vols.).     D.  in  Paris,  Nov.  10,  1861. 

Geog:rai>lik'nl  Botany :  that  dcjiartment  of  botany 
wliich  treats  of  the  differences  in  the  vegetation  of  different 
regi<jns.  and  undertakes  to  explain  the  distribution  of  vege- 

table life.  There  are  many  factors  to  be  considered  in 
studying  the  subject,  and  it  is  impossible  to  make  any  sum- 

mary statement  of  them  which  will  solve  the  problem. '  These factors  may  be  briefly  considered  as  follows : 

1.  Preceding  Vegetation. — 'J'he  vegetation  of  any  region 
is  derived  from  that  which  preceded  it.  This  is  true  not 

only  for  the  present,  in  whic-li  it  is  a  matter  of  common  ob- 
servation, but  '\i  is  also  true  that  modern  floras  are  based 

upon  those  of  th'.'  later  geological  periods,  the  Cretaceous, 
Tertiary,  and  Quaternary.  The  origin  of  the  vegetable  life 
of  any  region  must  be  sought  in  fossil  floras. 

2.  Tlie  Olacittl  Period. — The  destruction  and  change 
wrought  upon  the  vegetation  of  northern  regions  by  the 
great  sheets  of  ice  which  pushed  southward  during  the 
glacial  period  are  still  plainly  seen.  In  the  southward  re- 

treat of  ]ilants  before  the  advancing  cold  many  species  were 
destroyed,  and  wlien  with  tlie  returning  warmth  the  exiled 
species  moved  northward  again  it  was  a  greatly  changed 
vegetation  which  took  possession  of  the  denuded  soil. 

3.  Phymcal  Barriers. — Throughout  all  time  there  have 
been  here  and  there  certain  physical  barriers  which  have 
profoundly  modified  the  streams  of  vegetation,  especially 
during  the  pericxls  of  great  migrations.  Mountain-chains 
when  of  sufficient  height  effectually  prohibit  the  spread 
of  certain  species  beyond  them.  So.  too,  great  bodies  of 
water  form  barriers  to  many  species,  hence  insular  floras 
often  present  marked  peculiarities.  In  like  manner  great 
plains,  and  to  a  more  marked  degree  sandy  deserts,  are  bar- 

riers across  which  few  species  migrate. 
4.  Temperature. — For  every  plant  there  is  a  certain  range 

of  temperature  above  or  below  which  it  can  not  live.  The 
maxima  and  minima  vary  greatly  for  different  plants,  a 
temperature  which  would  be  fatal  to  some  being  most  favor- 

able to  others.  The  temperature  of  a  region  is  therefore 
one  of  the  most  important  of  the  factors  in  determining  its 

vegetation. 
5.  Moisture. — Other  things  being  equal,  that  region  in 

which  the  moisture  is  greatest  has  the  most  abundant  vege- 
tation. Thus  in  the  tropical  and  temperate  climates  vege- 

tation is  alnmdant  or  not  as  the  moisture  is  or  is  not  ample. 
Even  in  deserts  the  presence  ot  springs  insures  an  oasis, 
and  the  irrigation  of  a  dry  plain  turns  it  into  a  fertile  field. 

6.  Light. — The  proper  supply  of  light  is  essential  to  all 
green  plants,  but  here  again  species  differ  greatly.  Some 
are  able  to  grow  in  the  dark  shadows  of  heavy  forests,  or 
the  gloomy  depths  of  canons  and  narrow  ravines,  while 
others  languish  unless  they  are  supplied  with  the  direct 
rays  of  unobstructed  sunlight.  Many  mosses  and  ferns  are 
entirely  absent  from  the  prairies  and  plains  because  of  the 
absence  of  shady  forests  and  ravines. 

7.  Elevation. — Vegetation  is  generally  denser  at  the  lower 
levels,  and  at  great  elevations  ceases  altogether.  This  is  due 
largely,  but  not  entirely,  to  the  lower  temperature  of  moun- 

tain-tops. While  there  is  a  similarity  between  certain  belts 
of  vegetation  on  mountains  and  those  at  lower  levels  nearer 
the  poles,  they  are  by  no  means  identical.  After  making 
due  allowance  for  the  influence  of  temperature,  moisture, 
physical  barriers,  etc.,  it  appears  that  mere  elevation  alone 
(with  its  accompanying  rarefied  air,  more  powerful  insola- 

tion, and  rapid  radiation)  must  be  considered  one  of  the 
factors  controlling  the  vegetation  of  a  region. 

8.  Plant  Migratio?i. — 'The  winds  and  waters  of  the  earth 
have  through  all  time  been  the  great  agents  in  the  disper- 

sion of  plants.  Animals  of  various  kinds  have  carried  seeds 
and  spores,  and  doubtless  have  contributed  not  a  little  to 
the  plant  migrations  of  the  past.  Thus  it  is  known  that 
birds  often  carry  seeds  in  their  crops  for  long  distances ; 

quadrupeds  cari-y  many  seeds  in  their  fur;  insects  often 
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carry  spores  of  fuiif;! ;  man  often  purposely,  anil  still  more 
frequently  unintentionally,  carries  seeds  and  spores  with  him 
to  all  parts  of  the  earth.  In  these  ways  many  plants  have 
migrated  long  distances  within  the  historic  period,  and  no 
doubt  they  did  so  from  the  beginning  of  time.  Probably 
no  species  ever  remains  stationary  for  any  considerable 
period. 

9.  The  Influence  of  the  Soil. — Doubtless  soil  has  some 
influence  upon  the  vegetation  of  a  region  ;  it  is  noticed,  for 
example,  that  certain  plants  are  common  only  upon  alkaline 
or  saline  soils,  that  certain  others  grow  most  aljundantly  upon 
sandy  soils,  etc.  Yet  it  is  quite  certain  that  the  influence 
of  the  soil  upon  the  vegetation  has  been  generally  overesti- 

mated. An  adequate  supply  of  water  is  of  much  more  im- 
portance than  the  nature  of  the  soil. 

The  foregoing  general  statements  having  been  made,  the 
actual  conditions  of  vegetation  in  different  parts  of  the 
world  may  be  briefly  noted. 

In  each  hemisphere  there  is  a  great  forest  region  (I.,  I'.) stretching  from  ocean  to  ocean,  and  bounded  on  the  N. 

by  the  barren  Arctic  region  (VI.,  VI'.),  and  on  the  8.  by 
elevated  mid-continental  plains  and  regions  ameliorated  by 
contiguity  with  warm  seas.  These  forest  regions  are  the 
homes  of  pines,  spruces,  firs,  larches,  oaks,  beeches,  birches, 
elms,  ashes,  and  maples.  While  the  species  of  the  two 
hemispheres  are  rarely  identical,  they  are  closely  related, 
and  often  appear  to  be  little  more  than  geographical  varia- 

tions. Dr.  Asa  Gray  long  ago  pointed  out  the  interesting 
fact  that  the  vegetation  of  the  eastern  portions  of  these 
regions  is  more  alike  than  that  of  the  adjacent  shores  of  the 
two  oceans.  In  a  number  of  cases  genera  are  represented 
by  species  in  the  Eastern  U.  S.,  and  again  in  China  and 
Japan.  In  North  America  the  mid-continental  elevation 
(III.)  is  associated  with  a  region  of  undulating  grassy 
plains  (II.),  a  condition  which  is  repeated  in  the  mountain 

and  steppe  region  of  Asia  (11'.)  and  the  pampas  region  of 
South  America  (11".).  Between  the  Californian  region  (IV.) 
and  the  Mediterranean  region  (IV.)  there  are  many  resem- 

blances, as  there  are  between  the  Chilian  (IV".)  and  the 
Australian  (IV'".).  The  hot  and  humid  West  Indian  region 
(V.)  has  its  counterpart  in  the  East  Indian  region  (V.). 
The  Brazilian  region  (VII.)  is  closely  related  to  the  West 
Indian,  if  not  in  tact  a  continental  extension  of  it.     Of  the 

Brazilian,  and  East  Indian  region.s.  In  the  conifers,  while 
the  pines,  spruces,  firs,  etc.,  are  mostly  northern,  Araucaria, 
Agathi.1.  Dacrydmm,  and  Fitzroya  occur  oidy  from  Aus- 

tralia to  South  America,  and  olhercxclusively  southern  gen- 
era are  still  more  restricted  in  their  distribution. 

Sedges  and  grasses  arc;  cosmopolitan,  but  it  is  only  in 
temperate  climates  that  they  form  a  grassy  turf.  The 
aroids  are  mostly  tropical,  occurring  in  great  numbers  in 
the  West  Indian,  Brazilian,  and  East  Indian  regions.  Palms 
are  almost  confined  to  the  tropical  countries  of  both  hemi- 

spheres. The  orchids  are  mainly  tropictal,  \mi  are  abun- 
dantly represented  in  temperate  climates  throughout  the 

world  by  terrestrial  species.  The  oaks  and  their  allies 
(CupHlifera;)  are  mainly  northern  (I.  and  P.),  but  a  few 
species  extend  into  the  East  Indian  region  (V.)  and  South 

America.  The  spurges  (A'ujjhorbiacece)  are  mainly  tropical, 
with  many  representatives  extending  northward  and  south- 

ward. The  ProfeacecE  are  confined  to  tlie  southern  hemi- 
sphere, occurring  abundantly  in  Australia,  from  which  they 

extend  to  South  Africa,  the  Pacific  islands,  and  South 
America.  The  Leyiiminosa;.  are  cosmopolitan,  occurring 
everywhere  except  in  the  islands  of  the  extreme  south  ;  in 
New  Zealand  they  are  rare.  The  Cactacem  are  confined  to 
the  New  World,  being  most  abundant  from  the  Rocky 
Mountain  region  (III.)  through  Mexico  and  Central  Amer- 

ica. One  species  is  doubtfully  supposed  to  be  a  native  of 
South  Africa  and  Mauritius,  Init  it  was  probably  introduced 
by  some  of  the  early  navigators.  The  heaths  (Ericacece) 
are  found  in  all  parts  of  the  world.  In  South  Africa  they 
are  especially  abundant,  the  genus  Erica  being  represented 
by  several  hundred  species.  The  plains  and  prairies  of 
North  America  have  few  heaths,  ancf  they  are  not  well  rep- 

resented in  tlie  Rocky  Mountain  region,  but  in  the  Cali- 
fornia region  the  number  of  species  is  considerably  in- 

creased. The  Composilm  occur  in  all  parts  of  tlie  world, 
being  especially  abundant  in  temperate  climates  and  regions 
not  densely  wooded. 

Literature. — The  reader  who  wishes  to  pursue  further 
the  subject  of  geographical  botany  briefly  outlined  above 

may  consult  the  following  works :  Bentham's  Notes  on  the 
Classification,  History,  and  Oeog7'aphieal  Distribution  of 
CompusitiB,  in  the  Journal  of  the  Linnean  Society,  vol.  xiii. 

(1873),  and  papers  in  other  volumes ;  Gray's  Darwiniana 

Nortli  American  forest  rpsrion  ;  I'.  Eiiropapo-Siberian  forest  repion;    ... 
Sontli  African  region  ;  III.  Rooky  Mountain   rofjinn  ;  TV.  Californian  roi^io-n  : 
Australian  region  ;    V.  West  Indian  reerion  ;  V.  East  Indian  region  ;   VI.,  VI'.  .\rctic  region  ;  VII.  Brazilian  reijion  ;  VIII.  Ethiopian 
region  ;  IX.,  IX',  I>esert  regions  ;  X.  Chino-.Iapanese  region,  properly  the  .southeastward  extension  of  I'. 

II.    Prairie  region  ;   11'.  Steppe  region  ;  11".  Pampas  region  ;  11'". 
an  region  :  IV.    Mediterranean  region  :  IV".  Cliilian  region  :  IV" 

immense  continent  of  Africa  little  is  known.     It  appears  to 
be  botanically  unlike  any  of  the  preceding  regions. 

Tree-ferns  are  pretty  nearly  confined  to  the  West  Indian, 158 

(1876).  several  (lapers;  Gvax's  Scientific  Papers  (1889).  sev- 
eral papers ;  Grisebach's  Die  Vegetation  der  Erde  (1872)  ; 

Henfi-ey's  Vegetation  of  Europe  (1853) ;   Hooker's  Insular 
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Floras,  in  The  Oardnierx'  C/iro/n'rlc  (lK(i7);  jr('y<'n's  (leng- 
raphi/  of  I'/a/its  (\846) ;  S|ialiliii^''s  /Ji.s/n'//iition  (if  P/niifs, 
in  The  Aiiiericun  Niituriili«t  (18!)(l).  Alsu  |ia]j(.'rs  by  Walsmi, 
(loiilter,  UmcIci-wikkI,  Ilalsted,  lical,  and  Brilldii,  in  Ihi' 
J'mct:e.dini)s  of  I  lie  Ame.ricim  AnHociation  for  tin:  Advunen- 
ment  of  iScience  (vol.  xxxix.,  18!il).      Charlks  K.  Bessky. 

Gpograidiical  Distriliiition  of  IMspusps  is  largely  df- 
pe.mlfnl  n\i<m  l]]f  ji/ii/!<ir:i/  rij)i(/ili(iiiK  cif  I  hi*  various  coun- 

tries ol'  llie  j;li)bo.  it  lias  lonfj  lu'cn  known  that  certain  dis- 
eases are  endemic,  or  peculiarly  prevalent  at  all  times,  or  at 

certain  seasons  of  the  year,  in  particular  countries  and  re- 
gions. The  ancients  knew  this,  and  recorded  many  inter- 

esting facts  in  relation  to  it;  but  the  idea  of  a  generaliza- 
tion of  the  known  facts,  anil  of  a  systematic  and  thcu-ough 

search  after  new  and  uidvunwn  ones,  originated  in  the  nine- 
teenth century.  The  topics  which  physical  geography  con- 
siders are  the  great  facts  which  bear  ui>on  Ihe  health  of 

man  and  the  lower  animals.  Latitude,  elevation,  surface  of 
country,  climatic  zones  and  isothermal  lines,  variations  of 
temperature,  the  geological  and  chemical  character  of  soil, 
water-distribution  in  air  and  soil,  the  vital  characters  of 
different  races,  the  injurious  and  salutary  influenees  of  vege- 

tation— these  are  some  of  the  topics  which  must  be  consid- 
ered in  discussing  the  geographical  distribution  of  diseases. 

See  also  Climate,  in  relation  to  medicine. 

(i!eog'ra|ihy  [Fr.  r/eoffraphie,  from  hiii.  i/fngm'phia,  from 
Gr.  ■yriwypa(t>la,  geography,  deriv.  of  -piaypdtpos.  geographer, 
lit.,  eartli-describer ;  77),  earth  +  ypi<pfit/,  write] :  literally, 
a  description  of  the  earth.  A  simple  description,  including 
the  nature  of  the  land  and  waters,  of  the  climate  and  natu- 

ral productions,  of  the  various  countries  of  the  globe,  to- 
gether with  an  account  of  the  people  and  nations  inhabiting 

them,  and  of  their  social  and  |iolitical  condition,  was  the 
substance  of  the  first  geograiihical  writings  transmitted  to 
us  by  the  ancients.  Though  infornuition  relating  to  all 
parts  of  the  earth  is  now  far  more  extensive  and  reliable, 
geography  has,  to  this  day,  necessarily  retained  its  descrip- 

tive character;  for  an  accurate  descri|)tion  of  the  phenome- 
na observed  in  nature  anil  in  human  societies  is  the  only 

foundation  for  a  scientific  knowledge  of  the  earth.  It  is 
therefore  quite  natural  that  most  of  the  geographical  trea- 

tises confine  themselves  to  the  task  of  drawing  such  pictures 
as  will  seem  to  their  readers  sufficient  for  practical  purposes. 
This  is  General  Descriptive  Geography.  But  the  great 
progress  of  physical  and  natural  science,  as  well  as  of  the 
.science  of  man  in  all  his  conditions,  has  awakened  a  desire 
for  a  higher,  more  comprehensive,  and  intelligent  knowledge 
of  the  earth.  To  describe  without  rising  to  the  causes  and 
descending  to  the  consequences  of  the  jihenomena  is  not 
science.  The  reflective  mind  craves  more.  While  studying 
the  earth  in  its  natural  aspects,  it  wishes  to  learn  why  these 
natural  phenomena  are  as  they  appear,  how  they  are  pro- 

duced, and  what  laws  govern  them.  It  seeks  to  understand 
the  relations  of  niutual  dependence  which  bind  them  to- 

gether, as  causes  and  effects,  into  a  vast  system,  into  one 
great  individual  mechanism,  which  is  the  terrestrial  globe 
itself,  with  all  it  contains.  Such  a  science  must  endeavor 
to  discover  those  incessant  mutual  actions  of  the  different 

portions  of  physical  nature  upon  each  other,  of  inorganic 
nature  upon  organized  beings — upon  man  in  particular — 
and  upon  the  successive  development  of  human  societies; 
in  a  word,  to  study  the  reciprocal  action  of  all  these  forces, 
the  perpetual  play  of  which  constitutes  what  might  be 
called  the  life  of  the  globe.  This  is  Scientific  Geography, 
which  may  be  defined  as  the  science  of  the  general  phenom- 

ena of  the  glolie  and  its  life,  in  reference  to  their  connection 
and  mutual  dependence. 

It  may  be  asked  whether  a  science  which  thus  embraces 
the  whole  domain  of  nature  and  man  has  a  claim  to  an  in- 

dividual existence :  but  when  geology  has  taught  the  com- 

position of  the  earth's  crust  and  the  history  of  its  gradual 
formation,  physics,  the  laws  which  govern  matter — when 
botany  and  zoology  have  classified  the  plants  and  animals 
according  to  their  affinities  and  differences  in  a  grand  sys- 

tem of  life:  when  ethnography  and  history  have  done  their 
special  work — it  still  remains  for  geography  to  trace  out 
the  relations  of  these  various  orders  of  things  to  each  other. 
Geography  needs  the  results  of  all  these  sciences,  but  is  not 
to  be  confounded  with  them. 

Geography,  as  the  scieiute  of  the  earth,  is  naturally  di- 
vided into  three  great  departments,  corresponding  to  three 

orders  of  facts :  the  earth  considered  as  a  planet,  a  part  of 
the  solar  system,  or  Astrimomical  Geography;  the  earth 

considered  in  itself,  the  Geography  of  Nature,  or  Physical 
Geograpliy ;  the  earth  considered  as  the  abode  of  man,  the 
dcography  (if  Mini.  These  three  deijartnients  are  usually 
c;dlrd  Mdthrinaticdl,  Physirat,  and  I'dliticdl  (Jeography. 

Mdtlieindlical  C/ra^rrty;//^  cndiraces  two  distinct  sciences, 
both  of  which  need  mathematics  as  their  ijrincipal  instru- 

ment :  a.  Astnmomical  Geography,  which  t  reals  of  the  posi- 
tion of  the  earth  in  the  solar  system,  of  its  movements  of 

rotation  and  revolution  arounii  the  sun  as  causes  of  the 
daily  and  annual  changes  in  the  distriliution  of  solar  light 
on  the  surface  of  our  planet,  or  the  succession  of  days  and 
niglits  and  seasons.  (See  Kartii.)  I/.  Malliematical  Geog- 
rdpliy  proj)er  includes  geodesy,  which  teaches  the  scientific 
nietliods  of  ascertaining  the  exact  form  of  the  earth,  and  of 
all  ]iorlious  of  its  surface,  and  their  (irecise  location  in  longi- 

tude and  latitude;  Topograpliy,  which  surveys  the  minor 
features  of  relief  and  position  of  land  and  water,  the  loca- 

tion of  mountains,  rivers,  and  plai-es;  and  Gartograpliy, 
which  teaches  how  to  represent  them  on  maps  and  globes. 
See  Geodesy,  JIap,  and  Surveying. 

Physical  Geography  is  the  geography  of  nature.  When 
it  confines  itself  to  a  simple  description  of  the  natural  fea- 

tures of  the  land  it  is  called  Physiography.  When  applied 
to  the  waters,  it  is  Hydrography. 

Physical  geography,  however,  goes  further,  and  seeks  by 
careful  comparison  to  discover  the  laws  which  regulate  the  po- 

sit ii  m  and  arrangement  of  the  continent  s :  how  the  relief  of  the 
continents  controls  their  drainage  and  shapes  the  vast  river- 
systems;  how  the  forms  of  the  lands,  together  with  their 
size  and  relative  situation,  modify  the  climate,  the  produc- 

tions, and  therefore  the  capacity  of  each  country  for  com- 
merce and  civilization ;  how  the  great  marine  currents  are 

set  in  motion  by  the  sun  and  modify  the  distribution  of  its 
heat ;  and  how  the  gaseous  and  liquid  envelopes  react  on 
the  solid  sphere,  remodeling  its  slopes,  clothing  them  with 
an  infinite  variety  of  plants,  and  peopling  them  with  an  in- 

finite variety  of  animals.  In  a  narrower  sense  physical 
geography  is  the  study  of  the  processes  of  change  by  which 
the  forms  of  the  surface  are  created  and  remodeled.  Thvis 
restricted  it  coincides  in  part  with  Uynamic  Geology,  which 
investigates  the  proces.ses  by  which  the  structure  of  the 

earth's  crust  has  been  developed  and  is  still  modeled,  and  it 
is  distinguished  from  the  study  of  the  earth's  envelopes. The  investigation  of  the  causes  and  conditions  inciting 
and  determining  ocean  currents  belongs  to  the  science  of 
Oceanology.  The  determination  of  the  influence  of  the  dis- 

tribution of  land  and  water,  mountain  and  plain,  on  the 
local  warmth,  moisture,  and  movements  of  the  air  constitutes 
Climatology.  (.See  Climate.)  The  investigation  of  the  dis- 

tribution of  animals  in  relation  to  the  various  elements  of 

topography  and  climate  is  known  as  the  Geography  of  Ani- 
mals or  Zdogeoyraphy,  and  its  sister  science  is  the  Geog- 

raphy of  Plants  or  Phytogeography.  See  Geographical 
Botany.     See  also  Climate  (in  relation  to  medicine). 

In  this  cyclopa'dia  Physiography  and  Hydrography 
(qq.  v.),  considered  as  parts  of  physical  geography,  are  not 
summarized  in  special  articles,  but  are  treated  in  detail  under 
individual  continents,  countries,  mountain-systems,  plains, 
basins,  oceans,  lakes,  etc.  Physical  geography  proper  is 
divided  between  Earth,  Continent,  Mountains,  Volca- 

noes, Valleys,  Lakes,  Kivees,  etc.  Oceanology  is  treated 
under  Ocean  and  Gulf  Stream. 

Political  Geography,  or  the  globe  as  the  abode  of  human 
races  and  societies,  can  be  viewed  under  different  aspects. 
It  may  be  a  simple  description  of  the  various  races  and  na- 

tions of  men  as  found  in  their  present  dwelling-places; 
Ethnography,  the  scientific  form  of  which,  inquiring  into 
the  principles  underlying  their  nature,  relations,  and  forma- 

tion, is  Ethnology.  To  give  a  description  of  the  civilized 
nations,  their  characteristics,  their  boundaries  and  extent, 
their  territories,  an  enumeration  of  their  cities,  an  account 
of  their  constitution  and  government,  of  their  population 
and  resources,  is  the  object  of  Political  Geography  proper, 
while  Statistics  gives  the  numerical  data  relating  to  these 
various  branches  of  the  subject.  See  Ethnology.  Man.  and 
Statistics.  Revised  by  G.  K.  Gilbert. 

<»eologicaI  Surveys :  See  Surveys,  Geological. 

(Jeology  [Germ.  Geologic :  Fr.  geologic,  from  Mod.  Lat. 
geolo gia.  from  Gr.  yfi.  earth  +  Keyav.  tell,  say] :  the  science 
of  the  earth.  Distinguishing  the  rocky  body  of  the  earth,  the 
lithosphere,  from  its  envelope  of  water  and  air,  geology  may 
be  defined  as  the  science  of  the  lithosphere.  Though  the 
solid  earth  has  been  appealed  to  by  the  writers  of  all  ages  as 
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the  symbol  of  stability,  it  is  nevertheless  subject  to  change. 
Attentive  examination  from  day,  to  day  from  cent  iiry  to  cen- 

tury, and  in  many  places,  serves  to  show  that  the  surface  of 
the  land  is  waslied  by  ruin  and  streams,  beaten  liy  waves, 
swept  by  winds,  and  gruund  by  glaciers;  and  that  the  ma- 

terial tlius  removed  from  its  surface  is  dejiosited  elsewhere, 
chiefly  under  bodies  of  standing  water  and  in  the  form  of 

gravel,  sand,  and  mud..  It  shows  that  fi'oni  the  throats  of volcanoes  streams  of  molten  rock  issue  and  flow  over  the 

surface  of  the  land  ;  that  in  places  the  land  is  gradually  ris- 
ing so  that  its  coast  encroaches  on  the  sea ;  that  elsewhere  it 

is  gradually  sinking  so  that  new  areas  are  overflowed ;  and 
that  in  time  of  earthquakes  sudden  u]jlifts  and  downthrows 
occur,  accompanied  by  the  rending  of  the  land.  It  shows  that 
the  leaves  and  branches  of  plants  and  the  bones  and  shells  of 
animals  are  sometimes  strewn  over  the  bottoms  of  lakes  and 
bays  so  as  to  become  buried  in  the  slowly  gathering  sediment. 
These  changes  are  but  modern  examples  of  modifications  to 
which  the  crust  has  been  subjected  during  unmeasured  eons 
of  time.  Great  ilistricts  have  been  alternately  raised  above 
and  depressed  below  the  sea.  Mountains  and  mountain- 
systems  have  been  thrust  upward  into  the  air,  and  by  at- 

mospheric agencies  worn  away  to  their  bases.  The  con- 
gealed lavas  of  volcanoes  have  been  bodily  buried  beneath 

oeeanio  deposits  or  have  yielded  to  slow  decay  and  been 
washed  away.  The  forms  of  plants  and  animals  have  slowly 
changed,  so  that  the  leaves  and  shells  and  bones  that  were 
entombed  by  sediment  during  one  period  are  different  from 

those  of  other  periods.  As  nature's  destructive  chemistry 
has  broken  up  the  rocks  of  the  land  so  that  they  could  be 

washed  away  to  the  sea,  so  nature's  constructive  chemistry, acting  on  the  clays  and  sands  and  other  sediments  derived 
from  the  same  material  and  lying  beneath  the  water,  has 
converted  them  back  to  rock,  gravel  becoming  conglomerate, 
sand  becoming  sandstone,  mud  liecoming  shale,  and  calcare- 

ous ooze  becoming  limestone.  Wlien  tliese  were  lifted  from 
the  sea  by  a  new  upheaval  they  joined  the  land  as  strata  of 
rock ;  and  in  these  strata  were  fossil  leaves,  shells,  and 
bones,  recording  the  life  of  the  period  when  they  were 
gathered  as  sediment.  In  the  uplifting  of  mountains, 
masses  of  strata  were  broken  across  and  displaced,  or  were 
folded  together  in  great  arches  and  troughs.  In  the  process 
of  mountain  destruction,  arches  and  uplifted  lilocks  were 
carved  into  multifarious  topographic  forms.  The  series  of 
changes  thus  briefly  outlined  has  been  long  and  intricate, 

so  that  the  earth's  crust,  or  such  portion  of  it  as  can  be  ex- 
amined at  the  surface  or  in  mines  and  borings,  is  com- 

pounded of  rocks  of  great  variety  and  diverse  origin,  is  con- 
stituted of  rock  masses  whose  attitudes  and  relations  are 

highly  complex,  and  exhibits  a  varied  and  sinuous  contour. 
Subdivisions. — In  the  lithosphere,  which  constitutes  the 

field  of  geologic  science,  it  is  convenient  to  distinguish  a 
crust  and  a  nucleus.  The  crust  can  be  defined  only  as  the 
outer  portion,  it  being  quite  conceivable  that  it  is  identical 
in  constitution  with  the  nucleus,  or,  if  different,  that  the 
passage  from  one  to  the  other  is  gradual.  Concerning  the 
crust  much  knowledge  has  been  acquired  by  direct  observa- 

tion and  by  well-grounded  inference,  but  knowledge  of  the 
nucleus  is  relatively  imperfect  and  vague.  This  difference, 
and  the  fact  that  additions  to  knowledge  in  the  two  divi- 

sions of  the  field  are  sought  by  very  diffei'ent  methods,  ren- 
ders the  Oeology  of  the  Nucleus,  for  the  present  at  least,  a 

distinct  subject  from  the  Gnoluyij  of  the  Crust.  In  the  study 
of  the  crust  the  chief  ends  of  research  are  (1)  to  ascertain 
the  processes  by  which  textures,  structures,  and  configura- 

tions of  the  crust  are  produced  and  modified ;  (2)  to  discover 
the  nature  and  sequence  of  changes  whereby  the  present 
constitution  of  the  crust  has  been  developed :  (3)  to  deter- 

mine the  localities,  extent,  and  characters  of  mineral  masses 
useful  to  man.  They  are  thus  philosophic,  historic,  and 
economic.  The  investigation  of  processes  of  change  con- 

stitutes Dynamic  Oeology ;  it  is  carried  on  partly  by  direct 
observation  of  the  o]>erations  of  nature,  and  partly  by  study 
of  the  constitution  of  the  crust,  which  may  be  regarded  as 
the  complex  product  of  geologic  changes.  This  stmly  in- 

volves the  determination  and  classification  of  the  rocky 
materials  of  the  crust,  of  the  forms  and  relations  of  rock 
masses,  and  of  the  configvu-ation  of  the  surface.  The  dis- 

crimination and  classification  of  rock  species  by  composition, 
texture,  and  various  other  physical  qualities  constitute  Pe- 

trography;  the  division  of  rocks  into  individual  nuisses  or 
bodies  and  the  relations  of  these  bodies  are  treated  in  Struc- 

tural Oeology ;  the  classification  of  surface  forms  consti- 
tutes Physiography.    It  is  the  function  of  Hi.Htoric  Oeology 

to  apply  the  principles  of  dynamic  geology  to  the  interpre- 
tation of  the  local  details  of  rock  chanu'ter,  rock  arrange- 

ment, and  surfiici!  form,  and  thus  determine  the  history  of 

the  earth's  crust.  The  rocks  whose  historic  order  of  sequence 
is  most  readily  determined  are  those  dcposit,eil  in  strata  one 
above  another,  and  a  gnsat  part  of  historic  geology  is  thus 
Stratigraphic.  In  many  of  the  stratified  rocks  are  fossils, 
the  vestiges  of  contenqionincous  animals  and  plants,  and 
these,  being  different  at  difierenl  dates,  sei-ve  to  connect 
the  chronologies  of  distant  districts  one  with  another.  The 

geology  of  life,  itr  Puleontologic  Oeology,  is  thus  intimately 
related  to  stratigraphic  geology,  and  is  an  important  divisioii 
of  historic  geology.  The  application  of  geologic  knowledge 
to  the  service  of  human  arts  and  iiulustries  constitutes 
Economic  Oeology.  All  branches  of  the  science  eontriljute 
to  this  end,  but  the  aid  afforded  by  dynamic,  structural, 
and  stratigraphic  geology  is  most  highly  ajipreciated,  be- 

cause these  determine  the  mode  of  accunnjlation  and  the 

structural  i-elations  of  rocks  and  minerals,  and  thereby  pro- 
mote the  discovery  and  the  economic  exploitation  of  the 

rarer  ores  and  minerals.  The  art  of  tlie  geologist,  or  Oe.o- 
logic  Technology,  comprises  the  methods  of  observation  by 
which  the  material  of  the  science  is  acquired,  the  taxonomic 
systems  mider  which  it  is  formulated,  and  the  notations 
through  which  it  receives  graphic  expression. 

Rehitions  to  other  Sciences. — Geology,  as  the  science  of 
the  earth,  is  related  to  physical  geography,  the  science  of 
the  surface.  This  relation  is  peculiarly  intimate  because 
the  same  series  of  changes  which  have  produced  the  texture 
and  structure  of  the  crust  have  also  produced  the  forms  of 
the  surface,  so  that  the  processes  of  change  belong  alike  to 
dynamic  geology  and  physical  geograpliy ;  and  physiography 
is  claimed  by  both  sciences.  Mineralogy,  though  strictly  a 
department  of  chemistry,  is  interwoven  with  jietrograiihy, 
and  their  relations  are  doubtless  destined  to  become  still 
more  intimate  as  the  genesis  of  rocks  and  minerals  comes  to 
be  better  understood.  Paleontology,  though  an  inseparable 
jiart  of  historic  geology,  is  equally  inseparable  from  biology  ; 
but  while  neither  affiliation  can  be  abandoned,  there  is  a  well- 
developed  tendency  to  divide  the  science  into  two  parts — 
biologic  paleontology  being  concerned  chiefly  with  the  se- 

quence or  evolution  of  living  forms  as  illustrated  by  fossils, 
and  geologic  paleontology  with  the  association  of  fossils  in 
faunas  and  floras. 

Geology  of  the  Nucleus. 

The  rocks  exposed  on  the  surface  of  the  land  have  an 

average  density  of  3'7,  water  being  unity.  The  rocks  con- 
stituting the  ocean-bed  are  of  higher  density,  probably  in 

the  neighborhood  of  3'0.  The  mean  density  of  the  whole 
globe  (see  Earth)  falls  between  5-.5  and  .5-6.  It  is  thus  evi- 

dent that  the  density  of  the  earth's  nucleus  is  higher  than 
that  of  its  crust.  If  the  nucleus  consists  of  the  same  ma- 

terial as  the  crust,  it  may  be  supposed  that  the  density  in- 
creases downward  according  to  a  regular  law,  being  deter- 

mined at  every  point  by  the  compression  due  to  the  weight 
of  the  overlying  material.  It  has  been  estimated  that  at  the 
center  of  the  earth  the  pressure  is  about  90,000  tons  to  the 
square  inch.  If.  on  the  contrary,  the  nucleus  is  composed 
of  different  matter  from  the  crust,  the  specific  gravity  of  its 
material  is  probably  higher  than  that  of  surface  rocks,  so 
that  compression  need  not  be  appealed  to  in  accounting 
for  its  greater  density.  Assuming,  as  appears  probable,  that 
the  lithosphere  was  at  some  remote  date  in  a  liquid  condi- 

tion, it  may  readily  be  supposed  that  its  materials  were  par- 
tially separated  in  accordance  with  gravity,  so  that  the  most 

dense  found  place  at  the  center.  Speculation  in  this  direc- 
tion regards  iron  as  the  suljstance  most  likely  to  occur  in 

abundance  within  the  earth,  first,  because,  in  combination 
with  other  substances,  it  is  abundant  in  the  crust,  constitut- 

ing the  twentieth  part  of  the  whole ;  second,  because  those 
minute  stars  which  reach  the  earth  as  aerolites  usually  con- 

sist in  whole  or  part  of  uncombined  iron. 

The  question  of  composition  and  density  is  further  com- 
plicated by  the  question  of  temperature.  Wherever  the 

earth's  crust  is  penetrated  by  borings  or  by  shafts  of  mines, 
a  downward  increase  of  temperature  is  observed.  On  the 
average  a  rise  of  one  degree  Fahrenheit  corresponds  to  a 
descent  of  50  to  60  feet,  si)  that  at  the  depth  of  a  few  miles 
it  seems  probable  that  the  temperature  is  as  high  as  that  of 
molten  iron  or  molten  rock.  The  same  story  is  told  I)y  vol- 

canoes, %vhich  bring  to  the  surface  from  unknown  depths  rock 
which  is  actually  molten  :  and  other  evidence  of  similar  tenor 
is  derived  from  thermal  springs.   (See  Refrigeration  of  the 
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Earth.)  If  tlic  rate  of  increase  of  temperature  with  ile])!!) 
contiiuios  downward  indelinitely,  the  temperature  of  the 
nucleus  must  far  transcend  human  experience,  and  in  any 
event  it  ap|iears  certain  tliat  it  is  so  higli  as  to  have  impor- 

tant influence  on  the  earth's  density.  J-'re.ssure  tends  to 
compress  all  substance.?,  heat  to  expand  them ;  and  th(^  lui- 
cleus  of  the  earth,  being  subject  to  pressures  and  tempera- 

tures of  a  higher  order  of  magnitude  than  those  with  which 
man  is  fanuliar,  may,  for  aught  that  can  now  l)e  told,  be 
nuich  denser  or  nnicli  less  dense  than  its  material  would  be 
if  conditioned  only  by  nioilerate  pressun^  and  temperature. 
It  is  Iheretore  im|iracticablc,  for  the  present  at  least,  to  in- 

fer the  com|jositiiin  of  the  nucleus  from  its  density. 

Equal  diltic\dty  is  found  in  detcM-mining  whether  the  nu- 
cleus is  solid  or  liquid.  The  determination  of  high  tem- 

perature, and  especially  the  extrusion  of  lavas,  early  led  to 
the  belief  that  it  is  in  a  condition  of  igneous  fusion.  This 
opinion  was  strengthened  by  the  discovery  that  rock  masses 
which  have  been  deeply  buried  within  the  crust  and  after- 

ward brought  to  the  surf.-ice  by  denudation  exhibit  a  sort  of 
flow  structure,  as  though  they  had  been  in  a  plastic  condi- 

tion. On  the  other  hand,  it  is  now  known  that  solid  rock  is 

denser  than  liquid,  so  that  if  the  earth's  solid  crust  were 
floated  on  a  liquid  nucleus  the  equilibrium  would  be  un- 

stable, and  an  eruption  of  molten  rock,  if  once  instituted, 
would  continue  indefinitely.  As  eruption  does  not  continue 
indefinitely,  but  ceases  after  a  time,  the  evidence  afforded 
by  volcanic  phenomena  is  not  wholly  favorable  to  the  theory 
of  a  liquid  nucleus,  but  tends  rather  to  show  that  liquidity 
is  limited.  The  question  has  been  otherwise  discussed  from 
astronomic  data,  it  being  argued  by  students  of  celestial 
mechanics  that  if  the  nucleus  were  liquid  it  would  respond, 
along  with  the  ocean,  to  tidal  influence,  and  the  diflferential 
tides,  which  alone  we  observe,  either  would  not  exist  or 
would  be  of  smaller  amount. 

Thus  the  questions  as  to  the  composition,  temperature, 
densities,  and  physical  condition  of  the  nucleus  are  inti- 

mately interwoven,  so  as  to  constitute  a  complex  problem 
with  many  unknown  quantities;  and  indeed  the  comj)lexity 
of  the  problem  is  far  greater  than  might  be  inferred  from 
the  preceding  brief  statement.  Its  solution  does  not  appear 
possible  until  knowledge  of  the  physical  properties  of  matter 
has  been  greatly  advanced.  Knowledge  of  the  way  in  which 
the  compressibility  of  matter  is  related  to  volume,  and  the 
way  in  which  its  expansibility  is  related  to  temperature  and 
volume,  should  be  as  complete  as  is  knowledge  of  the  rela- 

tion of  gravitational  attraction  to  mass  and  distance. 

Dynamic  Geology. 

The  processes  of  change  affecfing  the  earth's  crust  fall into  two  general  classes,  those  of  the  one  liaving  their  source 
and  principal  seat  beneath  the  surface  of  the  earth,  and 
hence  called  hypngene.  and  those  of  the  other  having  their 
source  and  principal  seat  either  on  or  above  the  surface,  and 
hence  called  epigene.  Hypogene  processes  include  diastro- 
phism,  or  the  rising  and  sinking  of  continents  and  the  up- 

heaval of  mountain-ranges ;  vnlcicnism.  or  the  flow  of  molten 
rook  from  below  ujiward  ;  and  nietami>rphism,  or  changes  in 
the  composition  and  texture  of  rocks.  The  epigene  processes 
transfer  matter  from  place  to  place  on  the  surface,  the  work 
being  accomplished  by  a  variety  of  agencies,  and  having  for 
its  general  tendency  the  degradation  of  the  surface  of  the 
land  and  the  building  up  of  the  bed  of  the  ocean.  The  hypo- 
gene  processes,  diastrophism  and  volcanisin,  are  primary 
or  initiative  with  respect  to  the  epigene  processes,  which 
may  be  called  secondary  or  responsive,  for  there  would  be 
neither  degradation  nor  deposition  if  there  were  no  land, 
and  the  land  would  long  ago  have  been  obliterated  by  ero- 

sion had  it  not  been  from  time  to  time  restored  or  enlarged 
through  hypogene  processes. 

Hypoge'xe  Processes.  Diastrophism. — One  of  the  first questions  to  which  geologic  study  was  direi^ted  arose  from 
the  occurrence  of  marine  shells,  not  only  at  a  great  distance 
from  the  sea,  but  at  a  great  altitude  above  it ;  but  a  complete 
and  satisfactory  answer  to  the  question  has  never  been 
found.  It  has  been  determined  that  the  shells  are  parts  of 
animals  which  once  lived  in  the  sea,  that  since  their  death 
the  boundaries  of  lanil  and  sea  have  been  changed,  and  that 
the  portion  of  sea-bed  which  they  inhabited  has  been  con- 

verted into  dry  land  by  uplift;  but  the  causes  of  the  uplift 
and  of  other  geographic  changes  with  which  it  was  asso- 

ciative! have  not  been  discovered.  Until  they  shall  become 
known  a  satisfactory  classification  of  diastrophic  processes 
can  not  be  made ;  but  it  is  convenient  in  the  present  condi- 

tion of  knowledge  to  distinguish  two  types,  the  one  com- 
]irising  the  uplift  and  the  subsidence  of  broad  tracts,  the 
other  comprisnig  the  ui>lii:aval  of  mountain-ridges.  To  the 
first  are  ascribed  the  formation  of  great  plateaus  and  the 
l)rincipal  changes  in  the  extent  of  continents;  to  the  second 
mountain-ranges  and  mountain-systems. 

Tlie  standard  plane;  to  which  the  altitudes  of  continents 
and  continental  plateaus  are  referred  is  the  level  of  the 
ocean ;  but  the  standard  is  rather  convenient  than  alisolute, 
for  cdumges  in  the  configuration  of  the  ocean  bed  nmst  affect 
t he  capa(-ity  of  the  reservoir  and  the  height  of  the  water- 
level.  It  has  been  suggested  that  the  principal  geologic 
changes  in  the  relations  of  land  and  sea  nuiy  have  resulted 
from  o.scillations  of  the  sea  alone;  but  there  is  abundant 
evidence  that  the  relative  heights  of  adjacent  plateaus  or 
even  of  parts  of  the  sanu;  plateau  differed  in  former  times 
from  the  present.  It  has  been  suggested  that  portions  of 
the  crust  to  which  great  load  is  added,  as  by  the  accumu- 

lation  of  sediment,  are  carried  downward  by' their  burden, and  that  land  areas  unloaded  through  ero.sion  rise  in  coiis*;- 
quence,  and  much  may  be  said  in  favor  of  unloading  and 
loading  as  causes  of  elevation  and  subsidence.  It  is  spe- 

cially noteworthy  that  some  of  the  greatest  local  accumula- 
tions of  sediment,  constituting  rock  series  many  thousand 

feet  in  thickness,  exhibit  at  numerous  horizons  evidence  that 
they  were  deposited  at  or  near  sea-level.  There  are.  how- 

ever, many  instances  of  great  elevation  anil  great  subsidence 
which  can  not  be  explained  in  this  way,  and  it  appears  from 
theoretic  considerations  that  this  process  can  at  most  have 
only  a  conservative  function,  tending  to  maintain  an  exist- 

ing relation  of  land  and  sea  rather  than  to  institute  geo- 
graphic revolutions.    See  Continent. 

Most  mountains  are  ranges  or  ridges ;  that  is,  their  length 
is  great  compared  to  their  width.  If  their  structure  be  care- 

fully studied  it  is  usually  found  that  the  principal  rock 
masses  of  wliich  they  are  composed  are  more  or  less  elongate 
and  lie  parallel  to  the  ranges.  In  piountain  systems  com- 
lioseil  of  many  ranges  individual  ridges  are  usually  parallel 
to  one  another  and  to  the  general  trend  of  the  system. 
These  facts,  taken  in  connection  with  the  occuiTcnce  of 
folded  rocks  in  many  mountains,  have  led  to  the  theory  that 
mountain  ranges  in  general  are  produced  by  horizontal 
forces  acting  in  directions  at  right  angles  to  the  trends  of 
the  ranges.  Where  rocks  are  composed  of  sedimentary 
strata  whose  original  position  and  extent  can  be  inferred 
from  a  study  of  the  structure,  it  is  possible  to  estimate  the 
amount  of  horizontal  compression.  In  the  Appalachian 
mountains,  for  example,  the  amount  is  probably  from  .5  to 
10  miles.  In  other  mountain  systems,  as,  for  instance,  the 
desert  ranges  of  Western  North  America,  it  appears  from 
the  structure  that  the  uplift  of  ridges  was  not  accompanied 
by  lateral  compression,  yet  the  phenomena  of  trend  are  al- 

most equally  pronounced.  The  origin  of  mountains  has 
been  the  subject  of  much  study,  and  numerous  theories  have 
been  proposed,  but  the  subject  is  still  involved  in  doubt. 
The  theory  most  widely  accepted  appeals  to  the  shrinkage 

of  the  earth's  nucleus.  Tlie  temperature  of  the  earth's  sur- 
face is  determined  by  solar  radiation  and  by  certain  proper- 

ties of  the  atmosphere,  and  is  assumed  to  be  apjiroximately 
constant.  The  heat  of  the  nucleus  is  gradually  transferred 
by  conduction  through  the  crust  to  the  surface,  and  thence 
dissipated  by  radiation.  The  nucleus  is  therefore  shrinking 
from  loss  of  heat,  while  the  crust  is  relatively  constant  in 
temperature,  and  the  adjustment  of  the  rigid  crust  to  the 
shrinking  nucleus  produces  a  corrugation  which  may  be 
compared  to  the  wrinkling  of  an  apple-skin  as  the  fruit  dries 
and  shrinks.  Critics  of  this  theory  have  pointed  out  that  it 
does  not  apply  to  mountains  of  the  desert-range  type,  and 
have  also  argued  that  the  amount  of  shrinkage  which  may 
reasonably  be  ascribed  to  the  nucleus  is  not  suflicient  to 
account  for  the  observed  amount  of  crumpling.  For  an 
account  of  other  theories,  see  Mountains,  and  also  references 
at  the  end  of  this  article  to  the  writings  of  Button,  Fisher, 
Leconte,  and  Reade. 

Volcanisin. — At  all  periods  of  the  development  of  the 
crust  molten  rock  has  moved  upward,  occupying  and  trav- 

ersing crevices  in  the  solid  rocks  and  ascending  to  the  sur- 
face. Congealing  in  subterranean  crevices,  it  constitutes 

dikes  and  sheets ;  issuing  at  the  surface,  it  builds  volcanic 
cones.  The  phenomena  of  eruption  and  the  forms  assumed 
at  the  surface  by  the  products  of  eruption  are  greatly  varied, 
but  depend  primarily  on  the  temperatures  of  the  lavas  and 
their  relation  to  water.  Lava  containing  little  or  no  water 

rises  quietly  to  the  surface,  and  flows  to  a  considerable  dis- 
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tance  from  the  vent  before  bcinp  arrested  by  confcclation. 
If  its  temperature  is  considerably  hif^lier  tlum  that  neees.sary 
for  its  fusion,  tlie  distance  to  whicli  it  flows  is  correspdiid- 
ingly  great,  and  the  cone  f(jnned  l>y  tlie  congelation  of 
many  successive  eruptions  has  gentle  slopes.  If  the  tem- 

perature is  barely  sullicient  for  fusicjn.  the  resulting  streams 
are  relatively  deep  and  quickly  arrested,  and  the  resulting 
cone  is  steep.  When  the  lava  contains  much  water,  the  wa- 

ter is  converted  into  steam  during  the  rise  of  the  lava 
through  its  conduit,  the  conversion  being  determined  by  the 
diminution  of  pressure:  and  the  steam  tlius  formed  inflates 
the  lava,  diminishing  its  density  and  causing  it  to  rise  more 
rapidly.  The  continued  explosion  of  the  steam  has  an  ex- 

pansive effect,  tearing  the  lava  asunder  and  hurling  it  up- 
ward into  the  air  with  violence.  The  evaporation  of  the 

water  tends  also  to  cool  the  lava,  so  that  the  fragments 
thrown  into  the  air  are  solidified  before  falling  to  the 

ground.  They  are  usually  so  light  and  sponge-like  as  to  be 
called  cinders,  and  they  accumulate  about  the  orifice  in  the 
form  of  a  steep-sided  cone. 

Eruption  is  not  continuous,  but  is  irregularly  rhythmic, 
and  most  volcanoes  are  characterized  by  periods  of  activity 
covering  weeks  or  months  and  separated  by  longer  intervals 
of  quiet.  When  activity  is  resumed  its  first  stage  sometimes 
consists  of  the  charging  of  the  mountain  with  superheated 
water,  which  is  finally  converted  into  steam,  producing  a 
tremendous  explosion  whereby  the  top  of  the  mountain  or 
some  other  portion  of  its  mass  is  blown  into  the  air,  and  an 
immense  crater  is  formed.  The  fragments  scattered  by  such 
an  explosion  may  have  the  general  character  of  volcanic 
cinder,  or  may  be  combined  with  so  large  an  amount  of  wa- 

ter as  to  constitute  a  mud. 
Sotnetimes  lavas  rising  from  their  subterranean  sources 

do  not  escape  at  the  surface,  but  are  arrested  at  lower  levels, 
where  they  gather  and  congeal  in  lenticular  bodies  called 
laccolites. 

The  causes  of  volcanic  action  are  little  less  obscure  than 

the  causes  of  mountain  uplift.  The  early  idea  that  extruded 
lava  is  part  of  a  liquid  nucleus  is  still  widely  prevalent,  al- 

though opposed  by  modern  conceptions  of  the  strength  of 
the  crust,  by  the  discontinuity  of  eruptions,  and  by  the  lack 
of  sympathy  between  eruptive  phenomena  at  neighboring 
vents.  It  is  probable  that  lava  is  ordinarily  lighter  than  the 
portions  of  the  crust  through  which  it  rises,  so  that  an  essen- 

tial condition  of  its  ascent  is  hydrostatic.  The  rhythmic 
character  of  eruption  indicates  that  the  igneous  material  is 
in  some  way  gradually  prepared,  and  forces  its  way  upward 
when  accumulated  in  sufficient  volume.  The  process  of 
preparation  may  involve  heat  or  chemical  reaction  or,  in  some 
cases,  hydration.  A  theory  elaborated  by  JIallet  ascribes 
the  preparation  of  lava  to  crushing  in  connection  with  dias- 
trophic  changes,  and  its  extrusion  to  associated  horizontal 
forces.     See  Volcanoes. 

Lithifaction  and  3Ietamnrphisin. — The  conversion  of  in- 
coherent sediments  into  coherent  rocks  takes  place  for  the 

most  part  at  some  distance  beneath  the  surface,  and  the  de- 
tails of  the  process  are  little  known.  Probably  a  certain 

amount  of  adhesion  of  particles  is  produced  by  long-contin- 
ued pressure,  the  phenomenon  being  related  to  welding. 

More  commonly  it  is  found  that  the  interstices  between 
grains  have  been  partly  or  completely  filled  by  dejjosits  from 
percolating  water.  Such  deposits  may  be  of  different  ma- 

terial from  the  grains,  in  which  case  they  constitute  a  ce- 
ment; or  if  of  the  same  material  as  the  grains,  they  may 

blend  with  them  so  intimately  as  to  constitute  secondary 
growths  of  original  crystals  or  crystalline  fragments. 

In  many  instances  rocks  are  changed  by  the  formation 
within  them  of  new  minerals.  These  minerals  may  be  de- 

rived from  the  material  of  the  original  minerals  or  in  part 
from  foreign  material.  Their  formation  involves  local  move- 

ments and  interchanges  of  atoms  and  molecules,  and  is  essen- 
tially chemical.  The  conditions  known  to  be  favorable  to 

such  changes  are  high  temperature,  great  pressure,  and  vis- 
cous flow.  They  occur  chiefly  at  considerable  depth  below 

the  surface,  and  especially  in  connection  with  the  process  of 
mountain  building.  They  occur  also  in  rocks  adjacent  to 
volcanic  intrusions.     See  Metamorphism. 

EpiGENE  Processes. — Processes  of  change  originating  at  or 
near  the  surface  all  include  the  transfer  of  matter.  Material 
is  subtracted  from  one  place  and  added  at  another.  The 
subtractive  factors  are  sometimes  called  destructive  proc- 

esses, and  the  additive  constructive.  As  the  subtractive 
processes  gradually  eat  away  the  material  of  the  crust,  they 
are  collectively  styled  erosion ;  as  they  reduce  the  height  of 

the  land,  they  are  also  summed  in  the  word  di'f/radn/inn;  as 
they  lay  bare  rocks  and  structturcs  not  previously  visible  at 
the  surface,  they  ai'C  comprehended  under  the  word  drnuda- 
tion.  The  additive  processes  are  collectively  known  as  rfe/j- 
osition,  and  their  products  include  all  geologic  formations 
except  the  volcanic.  The  [iroecss  of  transfer  which  inter- 

venes between  erosion  and  deposition  is  called  traiiKporta- 
tion.  By  erosion,  transportation,  and  deposition  the  con- 

figuration of  the  earth's  surface  is  mollified,  and  hence  the 
congeries  of  epigene  processes  is  sometimes  styled  earth- 

sculp/ure.  The  agencies  by  which  material  is  "transferred are  of  several  kin<ls,  each  involving  subtractivi;,  t  ransportive, 
and  additive  phases,  and  for  the  presentation  of  the  proc- 

esses it  is  most  convenient  to  classify  them  by  agencies. 
J'he  Work  of  Water. — From  the  ocean,  from  lakes,  from 

the  leaves  of  plants,  and  from  all  moist  surfaces  water  is  ab- 
sorbed by  the  air.  Through  the  circulation  of  the  air  it  is 

carried  to  all  regions,  and  it  is  precipitated  in  the  form  of 
rain  and  snow.  (See  Rain.)  The  water  which  falls  on  the 
land,  re-enforced  by  the  water  from  melting  snow,  is  divided 
at  the  surface  of  the  ground  into  two  portions — the  one 
flowing  away  over  the  surface,  the  other  penetrating  be- 

neath it.  That  which  flows  away  descends  the  slopes  of  the 
land,  and  is  gradually  gathered  first  into  rills  and  afterward 
into  rivulets  and  rivers,  and  ultimately  flows  to  the  ocean  or 
to  an  interior  sea.  That  which  enters  the  ground  joins  a 
system  of  subterranean  circulation  and  may  descend  to  great 
depths,  but  it  eventually  returns  to  the  surface,  where  it  is 
added  to  the  stream  system.  Prom  its  precipitation  until 
its  re-evaporation,  water  is  an  agent  of  geological  change, 
eroding,  transporting,  and  depositing  crustal  material.  It 
has  two  modes  of  action — chemical  and  mechanical. 
When  the  rain  reaches  the  cai'th  it  contains  in  solution 

various  substances  derived  from  the  atmosiihere.  Among 
these  are  air,  carbonic  acid,  and  ammonia.  In  descending 
through  the  soil  it  dissolves  other  substances,  especially 
certain  products  resulting  from  the  decay  of  plants.  Thus 
charged,  it  not  only  is  able  to  dissolve  many  of  the  minerals 
constituting  rocks,  but  it  induces  chemical  reactions.  At- 

tacking the  rocks  through  whicli  it  first  passes,  it  carries 
with  it  a  portion  of  their  substance,  and  this  dissolved  rock 
affects  its  ability  to  dissolve  other  rocks.  As  its  slow  course 
is  continued,  new  reactions  occur,  whereby  new  substances 
are  dissolved,  and  sometimes  portions  of  its  contents  are 
precipitated.  One  result  of  its  work,  as  already  indicated,  is 
lithifaction.  Another  result  is  the  concentration  into  com' 
pact  masses  of  substances  previously  diffused.  This  is  9t 
peculiar  importance  to  man  because  various  rare  minerals 
are  thus  rendered  available  for  his  use.  (See  Ore  Deposits.) 

A  third  result,  and  one  which  [ireponderates  near  the  sur- 
face of  the  ground,  is  disintegration,  rocks  which  were  pre- 

viously firm  being  rendered  incoherent.  From  sandstones 
the  cement  is  apt  to  be  dissolved,  and  the  minerals  consti- 

tuting other  rocks  are  partially  decomposed.  When  the 
water  finally  issues  at  the  surface  it  brings  with  it  a  certain 
amount  of  dissolved  rock,  so  that  the  net  result  of  its  under- 

ground action  is  subtractive  or  erosive.  The  water  which 
flows  over  the  surface  in  streams  likewise  possesses  .solvent 
power,  and  attacks  the  rocks  which  it  touches  and  also  the 
sediment  which  it  bears  along.  Thus  both  parts  of  the 
aqueous  circulation  remove  soluble  matter  from  the  land 
and  carry  it  to  the  sea.  The  more  soluble  minerals  thus  de- 

livered to  the  sea,  as.  for  example,  common  salt,  are  stored  and 
accumulated  indefinitely,  being  released  only  under  special 
conditions.  The  less  soluble,  such  as  calcite,  the  material  of 
limestone,  are  deposited  as  rapidly  as  received.  A  large 
portion,  possibly  the  chief  portion,  is  deposited  through  the 
agency  of  living  organisms,  as  described  below  ;  but  another 
part  is  precipitated  by  certain  chemical  reactions  and  also 
as  a  result  of  the  mechanical  agitation  of  the  water. 

The  disintegration  of  rocks  is  also  effected  by  the  capillary- 
force  of  water  penetrating  minute  crevices,  by  unequal  con- 

traction due  to  drying,  by  unequal  expansion  and  contrac- 
tion due  to  changes  of  temperature,  and  especially  to  the 

freezing  of  interstitial  water,  and  in  various  other  ways; 
and  it  is  thus  prepared  for  the  mechanical  action  of  water, 
which  is  performed  chiefly  by  superficial  streams. 

As  the  water  of  rain  gathers  in  rills  and  afterward  into 
larger  streams,  its  velocity  of  flow  increases,  and  with  the  ve- 

locity its  mechanical  power,  so  that  it  becomes  able  to  lift 
small  particles  of  incohei-ent  soil  and  carry  them  forward  a 
short  distance  before  they  sink  to  the  liottom.  Larger  par- 

ticles are  rolled  along  the  bottom,  and  by  these  two  methods 
detached  fragments  are  slowly  but  surely  transported  sea- 



726 
GEOLOGY 

ward.  For  t.lie  transport  at  ion  of  the  .smiillest  particles  a 
certain  velocity  is  necessary ;  for  those  of  larger  size  a  cer- 

tain greater  velocity ;  and  the  amount  of  geologic  work 
which  a  stream  can  perform  depends  also  on  its  volume.  .Sec 
Rivers. 

Tlie  material  transported  acts  likewise  as  an  agent  of  de- 
struction. If  lifted  by  the  current  and  allowed  to  fall,  it 

strikes  a  blow  whi're  it  reai'hes  t.lie  liottom;  if  rolled  or 
dragged  along  the  bottom,  its  rubbing  has  alirasive  power. 

The  transported  particles  are  trhemselves  worn  and  I'e- 
dueed,  and  they  also  wear  the  bottom,  rendering  the  chan- 

nel deeper.  Tliis  degradation  of  stream  channels  is  known 
as  corrasion. 

When  the  velocity  of  a  detritus-loaded  stream  is  checked 
a  portion  of  the  detritus  is  deposited,  auil  when  tlie  stream 
reaches  a  body  of  sliinding  water — a  lake  or  the  sea — all  of 
its  load  falls  to  llie  bottom.  The  coarser  part  is  lodged  at 
the  shore;  the  finer  may  fall  so  slowly  as  to  reach  bottom 
only  at  a  consideraltle  distance.  The  conditions  affecting 
deposition  are  greatly  incxlified  by  the  currents  and  other 
movements  caused  by  winds  and  by  tlie  sway  of  tides ;  but 
in  general  the  deposits  are  arranged  in  belts  parallel  to  the 
coast,  the  finer  being  the  more  remote. 

Of  all  the  sculpturing  agencies  water  is  the  most  impor- 
tant. Indeed  its  work  far  transcends  in  amount  that  of  all 

others  combined.  Though  it  works  so  slowly  that  its  func- 
tion may  readily  be  overlooked,  and  thougli  it  deals  for  the 

most  part  with  minute  quantities,  it  yet  labors  so  persist- 
ently and  universally  that  it  accomplishes  most  stupendous 

and  impressive  results.  The  Grand  Cafion  of  the  (Colorado, 
250  miles  in  length  and  with  an  average  depth  of  4.000  feet, 
is  a  result  of  coriasion  through  hard  rocks,  and  affords  a 
striking  illustration  Ijecause  its  narrowness  enables  the  ob- 

server to  bring  botli  walls  under  one  view,  and  thus  realize 
the  extent  of  the  excavation.  But  a  study  of  the  geology  of 

the  river's  upper  basin  shows  that  a  tract  500  miles  across 
has  been  dcgrailcd  to  an  average  depth  of  not  less  than  a 
mile,  the  whole  task  having  been  accomplished  during  a  small 
fraction  of  geologic  time. 

The  Work  of  Wind. — Currents  of  air,  like  currents  of 
water,  are  able  to  lift  and  transport  particles  of  disintegrated 
rock,  and  in  a  similar  manner  they  corrade.  They  are  in- 

operative where  vegetation  clothes  the  surface,  and  their 
work,  being  thus  restricted  to  barren  localities,  has  little  im- 

portance except  in  arid  regions.  Usually  the  coarsest  ma- 
terial transported  is  sand.  This  may  be  derived  from 

Mfeaches  or  stream  bluffs  or,  in  desert  regions,  from  the  dis- 
integration of  sandstone.  Its  mode  of  transportation  in- 

volves the  formation  of  a  hill  of  peculiar  type  called  a  dune. 
On  the  windward  side  the  air  current  is  accelerated,  and  on 
the  leeward  side  it  is  retarded,  and  in  consequence  the  wind 
continually  removes  sand  from  one  si<ie  and  deposits  it  on 
the  other,  so  that  the  hill,  while  retaining  its  general  form, 
travels  across  the  land.     See  Dune. 

The  finer  particles  fall  less  rapidly  through  the  air,  and 
are  carried  to  great  distances.  After  a  desert  windstorm 
the  air  is  charged  with  dust  for  many  days,  and  it  finally 
falls  to  the  surface  in  a  thin  sheet  of  great  horizontal  ex- 

tent. It  is  believed  that  a  deep  formation  covering  exten- 
sive areas  in  China  has  been  accumulated  in  this  way,  and  a 

similar  origin  is  ascribed  by  some  geologists  to  the  loess  of 
the  Rhine  and  Mississippi  valleys.  (See  Loess.)  The  march 
of  dunes  is  arrested  when  they  reach  a  river,  and  deposits  of 
ieolian  dust  are  usually  washed  from  the  land  by  the  next 
rain.  Thus  ajolian  deposits  are  largely  recast  by  aqueous 
processes. 

Waiv  Work. — Wave  work  is  logically  intermediate  be- 
tween water  work  and  wind  work.  As  waves  break  upon  a 

shore,  their  water  moves  violently  toward  and  from  the 
land.  The  wind  by  whii'h  they  are  raised  produces  also  a 
continuous  current  which  usually  moves  parallel  to  the 
shore.  By  the  to-and-fro  movement  particles  are  disturbed 
and  lifted,  and  by  the  coincident  shore  current  they  are  car- 

ried along.  Where  the  shore  current  slackens  or  leaves  the 
coast  the  fragments  are  deposited.  Thus  the  aqueous  cur- 

rents caused  by  the  wind  erode,  transport,  and  deposit  detri- 
tus. Where  detritus  is  moved  across  or  against  rock,  the 

rock  is  corralled,  and  the  analogy  of  wave  action  with  stream 
action  thus  becomes  complete.  The  work  of  waves  is  lim- 

ited to  a  narrow  belt  where  water  and  land  meet ;  but  within 
that  belt,  at  least  on  the  margin  of  the  ocean,  erosion  is  more 
rajiid  than  over  the  surface  of  the  land,  and  its  visible  prog- 

ress early  attracted  attention,  occasioning  a  false  impression 
of  the  relative  imijortaiico  of  waves  as  a  geologic  agency. 

The  carving  of  broad  jilains  from  <^ontiiiental  uplifts,  or 
evi^n  the  excavation  of  mountain  gorges,  was  for  a  longtime 

ascribed  to  "marine  deniulation,"  and  it  was  only  by  de- 
grees that  this  idea  was  replaced  by  the  modern  doctrine 

that  the  great  work  of  degradation  has  been  and  is  perfonued 
by  rains  and  streams. 

TIh!  coarser  [lart  of  the  iruiterial  excavated  V)y  waves  is 
built  into  ridge-like  structures  peculiar  to  coasts,  and  called 
spits,  bars,  etc.  The  fine  material  is  carried  seaward,  chiefly 
by  un<lercurrents,  and  is  mingled  in  deposition  with  sedi- 

ments brought  Ity  rivers.  At  the  mouths  of  large  streams  i 
the  work  of  waves  merely  mollifies  the  distribution  of  the 
stream-liorne  detritus.  .At  the  mouths  of  small  streams 
coastal  processes  dominate,  and  the  stream  iletritus  is  merely 
added  to  the  larger  body  that  drifts  along  the  beach.  See 
Coast. 

Ice-work. — In  polar  regions  and  on  lofty  mountains, 
where  the  snow  of  winter  is  not  fully  dissipated  by  the  sum- 

mer's melting,  the  accumulated  ice  crystals  are  welded  into 
glaciers.  These  flow  away  from  the  eentersof  accumulation,  I 
either  descending  the  slopes  of  mountains  or  spreading  lat- 

erally upon  plains.  An  account  of  the  mode  and  condi- 
tions of  their  formation  and  progress  will  be  found  under 

Glaciers.  As  the  glacier  moves  over  the  land  the  plastic  ice- 
receives  into  its  mass  detached  masses  of  rock,  and  it  doubt- 

less possesses  in  itself  power  to  break  away  projecting  angles 
and  to  detach  blocks  loosened  by  natural  partings.  Where 
the  ice-stream  follows  a  valley  fragments  from  the  walls  of 
the  valley  fall  upon  its  back,  and  some  of  these  find  their 
way  through  crevices  of  the  ice  to  its  lower  portion.  In 
these  various  ways  the  under  part  of  the  glacier  comes  to 
contain  a  greater  or  less  qviantity  of  bowlders  and  sand 
which  are  dragged  over  the  undisturbed  rock  beneath. 
Armed  in  this  way  the  glacier  constitutes  a  huge,  flexible 
file,  by  which  the  land  beneath  it  is  abraded.  A  tract  which 
has  been  traversed  by  a  glacier  and  afterwani  laid  bare  tes- 

tifies to  this  grinding  in  the  smooth,  wavy  lines  of  its  con- 
tour's and  its  striated  and  jjolished  rock  surfaces.  The 

products  of  glacial  corrasion.  together  with  other  material 
transported  by  the  ice,  are  chiefly  deposited  at  the  end  of 
the  glacier,  where  the  ice  melts,  and  they  constitute  peculiar 
ridges  called  moraines.  These  consist  chiefly  of  bowlders, 
pebbles,  and  sand,  confusedly  mingled  and  usually  imbedded 
in  a  matrix  of  fine  rock  flour.  The  rock  fragments  are  im- 

perfectly rounded,  and  their  faces  show  scratches  of  a  pe- 
culiar and  characteristic  type.  Rock  floors  and  bowlders 

thus  scratched  are  usually  described  as  glaciated.  The  un- 
sorted  detritus  is  called  ̂ (7/,  or  bowlder  clay,  and  the  final 
melting  of  a  glacier  may  leave  a  thin  sheet  of  this  spread 
over  its  entire  bed.  Sometimes  masses  of  till  are  deposited 
beneath  the  ice.  and  if  these  are  afterward  laid  bare  they 
ccmstitute  roundish  liills  called  drunilin.  (See  Drumlin.) 
The  melting  of  the  ice  near  its  margin  furnishes  large 
streams  of  water,  which  sort  and  distribute  portions  of  the 
detritus,  producing  peculiar  hills  and  ridges  of  gravel  and 
sand  called  kames  and  eskers. 

The  rate  at  which  a  glacier  degrades  its  bed  varies  from 
point  to  point,  but  on  the  average  it  probably  does  not  differ 
greatly  from  the  rate  at  which  land  is  degraded  by  aqueous 
processes.  As  glaciers  occupy  but  a  small  fraction  of  the 
entire  surface  of  the  earth,  their  aggregate  accomplishment 

is  a  correspondingly  small  factor  of  eanh-sculpture. 
Tlie  Work  of  Beat  and  Gravity. — The  processes  just  de- 

scribed all  depend  on  the  cii-culation  of  air  and  water,  and 
these  in  turn  are  dependent  on  the  co-operation  of  solar  heat 
and  gravitation,  but  those  forces  also  act  directly.  Heat 
works  mechanically  for  the  disintegration  of  rocks,  and  it 
has  much  to  do  with  the  subterranean  work  of  water,  stimu- 

lating the  circulation,  carrying  it  to  depths  that  would  not 
otherwise  be  reached,  and  promoting  the  varied  chemical 
reactions  by  which  minerals  are  transferred  and  concen- 

trated. Gravity  works  directly  by  breaking  away  the  upper 
slopes  of  cliffs  whose  bases  are  sapped  by  streams  or  waves. 

T/ie  Work  of  Life. — The  reagents  absorbed  by  rain  water 
from  the  air  and  soil  to  l)e  used  in  the  disintegration  of 

)-ocks  are  chiefly  by-products  of  animal  and  vegetable  life, 
and  it  is  through  these  that  life  affords  its  chief  contribu- 

tion to  erosive  work.  Disintegration  is  also  promoted  by 
the  penetration  and  growth  of  roots  and  by  the  evacuations 
of  burrowing  animals,  which  continually  overturn  and  min- 

gle the  soil.  In  another  way  vegetation  serves  as  an  obstruc- 
tive condition,  retarding  currents  and  thus  interfering  alike 

with  ceolian  and  aqueous  transportation. 
In  the  deposition  of  mineral^  held  in  solution  life  plays 
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lUi  important  part.  Doiihtloss  all  dissolvoil  mini'rals  would 
eventually  111'  pn'cipitati'il  williout  thr  inlirvrnlion  of  life, 
but  actually  thu  most  important  separations  ari'  cirected  Ijy 
organic  processes.  AlgiP  aid  in  the  separation  of  silica  and 
calcium  carbonate  from  the  water  of  mineral  sjirings.  Dia- 

toms, secreting  silica  in  their  tests,  effect  the  storage  of 
large  quantities  of  that  mineral  in  the  form  of  infusorial 
earth.  Marsh  plants,  storing  carbon  in  their  tissues,  liuild 
beds  of  peat  which  through  lithifaction  liecoiiie  coal.  A 
great  variety  of  animals,  but  mure  especially  mollusca,  ra- 

diates, and  foraminifera,  secrete  calcium  carbonate,  building 
it  into  shells  and  corals  which  survive  tlu'm,  and  by  their 
accumulation  build  up  great  formations. 

It  is  not  easy  to  separate  organic  processes  from  aqueous, 
but  if  the  discrimination  be  based  on  the  resulting  deposits, 
the  work  of  life  must  be  ranked  as  more  important  than 
that  of  winds,  waves,  and  ice. 

Petrography. 

The  igneous  rocks,  intruded  and  extruded  by  volcanic  ac- 
tion from  deep  sources,  are  not  known  to  be  produced  by 

the  modification  of  other  rocks,  and  are  therefore,  as  appre- 
hended by  the  geologist,  primary.  Under  the  generally  ac- 
cepted tlieory  of  the  crust's  early  history,  the  first  rocks 

were  igneous,  so  that  all  others  are  derived  from  them,  di- 
rectly or  indirectly,  and  may  therefore  be  called  secondary 

or  derivative.  Those  of  aqueous  deposition,  including  also 
the  products  of  wave  work  and  many  products  of  life,  are 
called  sedimentary.  Deposits  due  to  wind  are  called  ieolian, 
and  those  due  purely  to  life  organic,  (tlacial  deposits  con- 

stitute a  group  by  themselves.  The  sedimentary,  a^olian, 
glacial,  and  organic  are  collectively  called  clastic.  Igneous 
and  clastic  rocks  alike  are  subject  to  metaTnor[diism,  and 
when  thus  transformed  are  called  metamorpliic 

Igneous  rocks  consist  for  the  most  part  of  crystalline 
grains  of  various  minerals  which  have  separated  from  a 
liquid  magma  in  tlie  process  of  congelation.  These  minerals 
are  silica  and  various  compound  silicates  of  aluminium, 
iron,  sodium,  potassium,  calcium,  and  magnesium.  The 
varieties  of  igneous  rock  are  numerous,  depending  u])on 
original  differences  of  elementary  corap<3sition  and  the  varied 
conditions  of  cooling.  The  clastic  rocks  have  resulteil  from 
a  long  series  of  mechanical  and  chemical  changes,  in  the 
course  of  which  carbonic  acid,  chlorine,  and  some  other  sub- 

stances have  been  added;  they  comprise  three  principal 
petrographic  types — sandstone,  shale,  and  limestone.  The 
sandstone  consists  chiefly  of  quartz  grains,  which  by  reason 
of  their  hardness,  toughness,  and  chemical  stability  have  sur- 

vived all  vicissitudes.  The  shales  contain  the  aluminum  of 
the  igneous  rocks  in  combination  with  silica  ami  water.  In 
the  limestones  are  the  lime  and  magnesia  in  combination 
with  carbonic  acid.  The  soda  in  combination  with  chlorine 
is  largely  stored  in  the  ocean,  and  the  iron  is  widely  diffused, 

constituting  the  coloring-matter  of  most  rocks.  '  By  meta- morphism  a  third  series  of  minerals  are  evolved,  among 
which  the  silicates  are  again  prominent.  For  the  detailed 
classification  and  description  of  rocks,  see  Rocks  and  the 
articles  on  the  several  species.     See  also  Building-stoxk. 

Structural  Geology. 

Rocks  occur  in  distinct  bodies,  each  of  which  is  distin- 
guished from  contiguous  bodies  either  by  jjetrograiihie 

character  or  by  plane  of  separation.  Each  "body  is  a  unit genetically,  and  the  arrangement  of  bodies  is  (Ictermined 
by  their  mode  and  order  of  origination.  Rock  bodies  are 
also  divided,  deformed,  and  transformed  by  diastrophic 
processes. 
_  Sedimentary  Structures. — Continuons  and  uniform  depo- 

sition of  uniform  material,  if  such  a  thing  were  possible, 
would  produce  a  structureless  or  massive  rock  of  imlefinite 
depth.  But  all  sedimentation  is  varied  or  interrupted,  aiul 
these  irregularities  cause  alternations  of  character  and  dis- 

continuities in  the  deposits.  Sedimentary  rocks  are  accord- 
ingly divided  or  divisible  into  layers.  They  are  said  to  be 

foliated  if  the  layers  are  thin,  bedded  if  they  are  compara- 
tively thick.  A  single  layer  naturally  separable  from  those 

above  and  below  it  is  called  a  stratum.  A  series  of  contig- 
uous strata  of  uniform  cliaracter,  but  differing  in  character 

from  strata  above  and  below,  is  called  a  formation,  and 
the  word  formation  is  also  applied  to  genetic  units  of  otlicr 
derivation. 

Strata  are  usually  deposited  on  gentle  slopes ;  imder  cer- 
tain conditions  are  found  in  deltas^  river-bars,  and  beaches, 

they  are  formed  on  steep  slopes,  and  it  frequently  happens 

that  the  additions  to  a  sleep  slope  are  so  regulated  that  the 
inclined  strata  collcc-tively  constitute  a  thick  bed  whose 
upper  and  lower  limits  are  nearly  level.  In  such  cases  the 
obliipie  structure  is  called  cross-ntratijication  or  cross-bed- 
diny. 

Under  certain  other  conditions  currents  of  water  or  air 
act  rhythmically,  so  as  to  throw  the  surface  of  the  deposit 
into  small  |iarallel  ridges  called  rijipte  tnar/c.'!. 

After  the  dcjiosition  of  a  t'ormalion  a  change  in  the  posi- tion of  land  anil  water  sometimes  occurs,  of  such  nature 
that  the  next  succeeding  formation  extends  farther  over  the 
land.  The  second  formation  is  then  said  to  overlap  the 
first.  If  after  a  period  of  deposition  the  formations  are 
lifted  above  sea-level  and  eroded,  and  are  afterward  de- 

pressed so  as  to  receive  a  new  deposit,  the  surface  produced 
by  erosion  is  called  a  surface  of  unmnformity,  and  the  for- 

mation above  it  is  said  to  rest  unconformably  on  the  forma- 
tion beneath. 

Structures  caused  by  Aqueous  Transfer. — Through  chem- 
ical reactions,  the  nature  of  whicli  is  little  understood,  cer- 
tain minerals  originally  dissemiTiated  through  formations 

are  concentrated  along  certain  zones  or  about  nuclei.  When 
gathered  about  nuclei  they  produce  spherical  or  spheroidal 
bodies  called  concretions.  The  minerals  most  frequently 
separated  in  this  manner  are  calcium  carbonate  and  various 
compounds  of  iron.  The  original  cavities  of  rocks,  as,  for 
example,  the  bub))les  of  lava,  and  cavities  afterward  pro- 

duced, as  by  the  solution  of  fossils  or  by  fractures,  are  fre- 
quently filled  by  mineral  substances  precipitated  from  per- 

colating waters.  The  filled  bubbles  in  lavas  are  called 
amygdules.  Larger  cavities  lined  with  deposited  minerals 
are  sometimes  called  geodes,  and  still  larger  mineral  bodies, 
more  or  less  sheet-like  in  form,  are  called  mineral  veins. 
See  Ore  Deposits. 

Diastrophic  Strvctures. — Most  rock  bodies  are  naturally 
divided,  at  least  near  the  surface  of  the  earth,  by  planes  of 
separation  occurring  in  parallel  systems.  These  are  called 
joints.  Usually  the  same  body  is  divided  by  two  or  more 
systems,  so  that  it  is  naturally  separable  into  prismoid  parts. 
The  same  system  of  Joints  may  divide  many  rock  bodies. 
The  origin  of  this  structure  has  not  been  demonstrated,  but 
a  plausible  suggestion  ascribes  it  to  the  passage  of  earth- 

quake waves.  A  somewhat  similar  structure,  called  cleav- 
age, characterizes  slate,  a  metanuii'phic  derivative  of  shale. 

Cleavage  planes  are  separated  l)y  smaller  intersjiaces  than 
joints,  are  more  exactly  jjarallel,  and  are  often  flexed.  Usu- 

ally the  material  between  the  planes  of  separation  splits 
readily  in  the  direction  parallel  to  them.  The  structure  is 
believed  to  result  from  small  shearing  movements  caused 
by  diastrophic  strains.  A  third  structure,  called  schistosity, 
likewise  characterizing  metamorpliic  rocks,  appears  to  con- 

sist in  large  part  of  the  parallel  arrangement  of  certain 
cleavable  minerals,  such  as  mica.  The  surfaces  of  parting 
are  discontinuous,  flatfish  rather  than  flat,  and  imperfectly 
parallel.     Rocks  exhibiting  this  structure  are  called  schists. 

The  attitude  of  a  stratum  is  determined  l)y  comparing  its 
surface  with  a  horizontal  plane.  The  direction  of  the  line 
of  intersection  of  the  two  planes  is  called  tlie  strike  of  the 
stratum.  The  angle  between  the  two,  measured  in  a  ver- 

tical plane  at  right  angles  to  the  strike,  is  called  the  dip  of 
the  stratum.  The  original  dip  of  sedimentary  rocks  is  usu- 

ally very  small,  but  the  processes  by  which  they  are  lifted 
into  mountains  produce  high  dips.  When  rocks  are  folded 
the  medial  line  of  the  fold  is  called  its  a.ris.  If  the  strata 

dip  away  from  the  axis  on  both  sides,  the  fold  is  called 
anticlitial :  if  they  dip  toward  the  axis  it  is  called  synclinal. 

The  mountain-making  processes  also  fracture  rock  bodies, 
and  the  dissevered  parts  are  dislocated,  the  mass  on  one  side 
going  up  and  that  on  the  other  side  down.  The  dislocation 
is  called  a  fault.  The  amount  of  dislocation  is  the  throw  of 
the  fault.  The  inclination  of  the  )ilane  of  dislocation,  as 
compared  to  a  vertical  plane,  is  its  hade.  Faults  in  which 
the  hade  descends  toward  the  block  that  has  gone  down  are 
called  normal  faults ;  those  of  opposite  character  are  called 
rerer.^ed  faults.  The  name  overthrust  is  applied  to  reversed 
faults  whose  hade  is  large. 

Volcanic  Structure. — Volcanic  rocks  are  extruded  and  in- 
truded. A  single  extruded  flow,  spread  over  a  surface  and 

congealed,  constitutes  a  bed  or  sheet.  It  may  afterward  be 
buried  by  sediments,  and  thus  acquire  a  position  within  a 
series  of  strata.  Intrusive  igneous  rocks  usually  occur  in 
thin,  flat  bodies,  which  may  traverse  other  rocks  in  any  di- 

rection. If  they  break  across  earlier  formations  they  are 
called  dihes.     If  they  occupy  the  partings  of  sedimentary 
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rocks  they  are  called  intrusive  s/ieels,  and  are  by  this  name 
distinguished  from  the  sheets  orif^iiially  formed  at  tlie  sur- 

face, whicli  are  called  contemporri ncims  sheets.  'I'lie  conduit 
through  which  lava  passes  ujiward  to  supply  a  volcano  usu- 

ally has  an  irregular  tulmlar  form,  and  the  volcanic  material 
which  finally  occupies  it,  it  afterward  laid  bare  by  erosion, 
is  called  a  volcanic  tieck.  In  some  cases  the  lava  intruded 
among  the  jiartings  of  strata  has  lifted  the  superjacent  rocks 
to  a  considerable  height,  so  as  to  create  for  itself  a  large 
lenticular  cistern.  The  body  of  igneous  rock  occupying 
such  a  cistern  is  called  a  laccolite. 

Physiography. 

The  comparative  study  of  the  forms  of  the  earth's  surface 
belongs  more  especially  to  jihysical  geography,  and  its  full 
treatment  will  be  found  under  PnvsiooitAi'iiv,  JIountains, 
Valleys,  etc.,  but  certain  phases  of  the  subject  are  of  such 
importance  in  geologic  interpretation  as  to  require  brief 
treatment  in  this  place. 

Base-level  Plains. — In  the  degradation  of  a  river  basifl 
by  the  river  and  its  branches  there  is  an  interaction  of  each 
part  upon  all  otlier  parts  which  eventually  results  in  an  or- 

derly system  of  surface  slopes.  At  the  margins  of  the  ba- 

sin, "where  streams  are  small,  the  slopes  are  steep  ;  near  the 
river  mouth  slopes  are  gentle,  and  the  transitions  are  grad- 

ual. When  this  condition  has  been  reached,  the  local  rates 
of  degradation  are  harmoniously  adjusted,  being  most  rapid 
at  the  outer  margins.  It  is  |)robable  that  the  rate  is  every- 

where approximately  proiiortional  to  the  height  above  the 
base  level,  that  is,  of  the  water  body  to  which  the  river  dis- 

charges. After  the  hannoiiious  adjustment  of  slopes,  deg- 
radation tends  constantly  to  reduce  the  basin  to  a  plain, 

but  the  rate  of  degradation  diminishes  as  the  basin  becomes 
flatter,  and  an  absolute  plane  is  never  produced.  The  ac- 

tual result  is  called  a  base-level  plain.  As  contiguous  basins 
reduced  nearly  to  base  level  constitute  practically  a  single 
plain,  this  term  is  often  applied  to  a  broad  district,  irre- 

spective of  its  drainage  system. 
If  the  attitude  of  a  base-level  plain  is  changed,  one  part 

being  relatively  lifted  or  depressed  by  earth  movements,  the 
system  of  slopes  is  thereby  thrown  out  of  adjustment,  and 
the  streams  are  caused  to  corrade  in  some  places  and  else- 

where to  deposit  detritus.  It  the  plain  be  bodily  lifted,  or 
if  the  water  surface  determining  its  base  level  be  lowered, 
all  corrasion  is  stimulated  and  its  streams  deepen  their 
channels.  A  plain  dissected  by  deep  waterways  is  thus 
significant  of  a  change  of  base  level. 

In  the  degradation  of  the  land  by  aqueous  processes  the 
surface  is  sculptured  into  valleys,  hills,  ridges,  and  plains, 
and  the  forms  of  these  are  further  determined  by  climate, 
vegetation,  and  the  character  and  arrangements  of  rock 
masses.  Topographic  details  are  thus  greatly  varied,  but 
they  nevertheless  have  certain  characteristics  by  which  their 
origin  may  be  determined.  The  characteristics  of  valleys, 
hills,  ridges,  and  plains  wrought  by  glacial  process  differ  from 
those  <if  aqueous  origin  in  such  ways  that  the  two  can  be 
discriminated.  Similarly  the  topographic  features  wrought 
by  waves  have  a  peculiar  fades.  The  geologist  is  thus  en- 

abled by  the  study  of  topographic  forms,  to  recognize  those 
portions  of  the  land  which  have  been  recently  abandoned 
by  sheets  of  ice  or  by  sheets  of  water,  discriminating  them 
from  each  other  and  from  the  land  areas  whose  sculpture 
has  long  been  modified  by  rains  and  streams. 

Historic  Geology. 

The  investigation  of  the  earth's  origin  and  early  history 
belongs  to  astronomy,  and  has  been  prosecuted  chiefly  by 
the  comparative  study  of  the  members  of  the  solar  system. 
That  study  renders  it  probable  that  the  earth  was  at  one 
time  so  much  hotter  than  now  that  its  surface  was  an  ocean 
of  molten  roek.  Afterward  the  crust  became  solid,  and  in 
some  way  not  yet  understood  surface  irregularities  were 
produced,  so  that  the  aqueous  envelope  did  not  cover  the 
whole  sphere,  but  was  held  in  oceanic  hollows.  With  the 
differentiation  of  land  anil  ocean  erosion  and  sedimentation 
began,  and  there  was  initiated  a  stratigraphic  record  of 
events.  By  suljsequent  changes  in  the  position  and  config- 

uration of  land  and  sea  the  field  of  sedimentation  was 
shifted.  The  strata  lifted  into  land  were  wholly  or  partly 
eroded,  and  the  record  was  further  complicated  and  enriched 
by  metamorphism,  eruption,  and  life.  It  is  the  function  of 
historic  geology  to  read  from  this  record  the  history  of  ter- restrial events. 

The  methods  employed  in  this  work  of  interpretation  are 

many,  and  each  year  witnesses  their  increase  and  improve- 
ment. Those  which  have  heretofore  proved  most  accept- 

able may  be  grouped  as  stratigraiihic,  paleontologic,  and 

physiographic. Stratigraphic  Oeology. — When  tlie  geologist  examines 
clastic  rocks  arranged  in  strata  of  cvcmi  thickness,  his  first 
inference  is  that  at  the  time  of  their  formation  the  locality 
was  submerged.  Since  erosion  is  the  insi'parable  correla- 

tive of  deposition,  he  may  also  infer  that  not  all  the  earth's 
surface  was  then  sulimerged.  From  the  composition  and 
te-xture  of  the  strata  he  may  draw  a  variety  of  inferences  as 
to  the  conditions  atfectiiig  depositions.  Fine  sediment  usu- 

ally implies  either  that  the  receiving  ba-sin  was  small  or 
that  the  locality  was  I'emotc  from  the  shore.  Sediment 
re<piiring  strong  currents  for  its  transportation  implies 
jiroximity  to  shore.  liipple  marks  tell  of  shallow  water; 
coal  seams  of  quiet  lagoons  or  coastal  marshes.  If  the  lo- 

cality under  examination  exhibits  several  formations  in  se- 
quence, each  formation  tells  a  separate  story,  and  collec- 

tively they  describe  a  series  of  geographic  changes.  As 
neither  of  the  formations  coidd  have  been  begun  until  the 
one  below  it  was  com[)leted,  their  physical  sequence  implies 
a  chronologic  sequence. 

Examining  the  rocks  of  a  neighboring  locality,  the  geolo- 
gist will  rarely  find  precisely  the  same  kinds  and  quantities 

of  strata,  but  the  similarities  may  be  such  as  to  enable  him 
to  identify  each  formation,  or  he  may  be  able  to  trace  the 
outcrops  of  some  of  the  formations  from  locality  to  locality, 
and  thus  establish  equivalences.  But  if  he  continues  this 

process  far  enough,  he  will  eventually  find  that  some  forma- 
tions of  his  original  locality  disappear  and  other  formations 

appear.  Sometimes  he  will  observe  a  gradual  change  in  the 
composition  of  a  formation,  and  in  such  case  lie  may  be  able 
to  say,  for  example,  that  a  sandstone  at  one  locality  is  the 
precise  equivalent  of  a  shale  at  another ;  but  ordinarily  the 
formation  which  disappears  does  so  by  thinning  toward  its 
limit,  and  new  formations  first  appear  as  thin  beds  which 
grow  to  important  magnitude  further  on.  These  phenom- 

ena of  the  rocks  reflect  that  which  may  be  observed  in 
modern  fields  of  deposition.  No  extensive  body  of  water 
receives  the  same  sort  of  deposit  throughout  its  entire  area, 
but  the  material  brought  to  it  is  sorted  by  waves  and  cur- 

rents, and  the  various  kinds  gather  on  different  tracts. 
The  margins  of  the  tracts  are  indefinite  and  are  shifted  to 
and  fro  by  temporary  changes  of  conditions. 

Despite  the  difficulties  thus  arising,  the  geologist  might 
develop  a  complete  chronology  from  the  study  of  strata  if 
the  whole  of  each  formation  were  accessible  to  him,  but 

his  means  of  observation  are  narrowly  limited.  In  each  dis- 
trict every  formation  except  the  highest  is  partly  covered, 

and  can  be  examined  only  where  its  edges  outcrop.  The 
majority,  indeed,  could  not  be  seen  at  all  but  for  subsequent 

erosion," and  the  erosion  which  thus  permits  partial  exami- nation has  also  partly  destroyed  them.  That  which  remains 
may  lie  in  districts  widely  separated,  and  the  difficulty  of 
identification  increases  with  distance.  When  an  ocean  in- 

tervenes the  stratigraphic  method  of  identification  practi- 
cally fails.  The  limited  district  within  which  the  chrono- 
logic relations  of  formations  can  be  established  by  stratig- 

raphy is  usually  called  a  geologic  province. 
Witliin  a  geologic  province  there  may  be  many  forma- 

tions, each  recoi'ding  a  special  local  phase  of  geologic  his- 
tory ;  but  the  changes  from  phase  to  phase  or  from  forma- 

tion to  formation  are  not  of  equal  importance.  If,  for 
example,  sandstones  and  sandy  shales  rapidly  alternate 
through  a  great  stratigraphic  thickness  and  are  then  suc- 

ceeded by  a  series  of  limestones  and  calcareous  shales,  the 
change  from  series  to  series  is  manifestly  more  significant 
of  geographic  revolution  than  the  minor  changes  of  each 
series,  and  it  may  be  used  as  a  basis  for  the  broad  classifica- 

tion of  local  chronology.  Of  similar  and  even  superior 
classific  importance  is  unconformity,  for  tlie  interruption  of 
a  stratigraphic  series  by  unconformity  shows  that  the  ocean 
receded  from  the  province  and  returned  again  after  a  lapse 
of  time,  which  may  have  been  short  or  long.  The  plane  of 
uneoniormity,  though  without  thickness,  may  represent  as 
much  time  as  do  many  formations,  and  during  that  time 
great  series  of  formations  may  have  been  accumulated  in 
other  provinces. 

Paleontologic  Geology.— The  chronologic  arrangement  of 
formations  is  greatly  facilitated  by  the  study  of  their  con- 

tained fossils.  Wherever  the  sequence  of  a  large  number  of 
formations  has  been  determined  by  means  of  their  superpo- 

sition, it  is  found  that  the  fossils  of  each  formation  differ 
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from  tliDso  of  cacli  other  formation,  and  in  goncral  Muit  flic 
differences  are  greatest  between  the  newest  and  oldest  for- 

mations. Thus  a  local  life  sequence  is  determined.  Com- 
parison of  the  life  sequence  of  one  district  with  that  of  an- 

other always  leads  to  the  discovery  of  iin|iorlant  simihir- 
ities, and  from  the  comparison  of  many  life  sequences  it  has 
been  delerinincd  that  the  life  of  the  globe  lias  uiiilergone  a 
continuous  and  orderly  evolution  from  thc!  time  of  the  oldest 
fossiliferoiis  rocks  to  the  present.  Thus  paleontology  comes 
in  where  stratigrapliy  fails  and  affords  the  basis  tor  a  uni- 

versal geologic  chronology.  With  the  aid  of  paJeontologic 
standards  it  has  been  found  possible  to  determine  the  ap- 

proximate chronologic  relations  of  series  of  formations  be- 
longing to  widely  distant  provinces. 

Hut  while  the  study  of  fossils  is  indispensable  to  a  eom- 
preliensive  chronology,  there  are  certain  limitations  to  their 
utility  which  should  not  be  overlooked.  One  of  these  arises 
from  the  imperfection  of  knowledge  of  ancient  life.  Some 
formaticjns  contain  no  fossils,  others  but  a  few,  and  those 
which  hold  many  can  never  be  supposed  fully  to  represent 
the  life  of  their  times.  It  results  that  a  species  which  sur- 

vived many  formations  may  happen  to  be  preservetl  locally 
in  but  one,  and  thus  may  ap|iarently  represent  too  small 
a  portion  of  time.  To  avoid  this  difficulty  cautious  students 
consider  collectively  all  the  fossils  contained  in  a  forma- 

tion whose  age  is  in  question,  and  faunas  rather  than  species 
are  regarded  as  diagnostic. 

The  second  limitation  is  connected  with  habitat.  As  at 

the  present  time,  so  in  the  past  each  animal  and  plant  was 
restricted  to  certain  areas  where  the  conditions  were  favor- 

able to  its  mode  of  life.  Those  which  inhabited  warm  wa- 
ter could  not  live  in  cold,  and  vice  versa;  some  flourished 

only  in  (juiet  water,  others  only  in  rapid  currents.  Jlence 
neighboring  formations  deposited  at  the  same  time  may 
contain  different  assemblages  of  fossils.  The  diiRculty  thus 
occasioned  is  partially  met  by  consideration  of  the  fact  that 
to  a  great  extent  the  conditions  of  life  coincide  with  the 
conditions  of  sedimentation.  The  animals  that  like  ra|)id 
currents  leave  their  remains  in  coarse  deposits ;  the  remains 
of  those  which  require  quiet  water  may  be  found  in  clays 
and  shales.  Accordingly,  when  the  stratigraphic  series  ex- 

hibits rapid  alternations  of  shale  and  sandstone,  the  fossils 
of  neighboring  sandstones  are  usually  found  to  be  more 
closely  related  to  each  other  than  to  the  fossils  of  the  inter- 

vening shales.  Careful  students  accordingly  give  attention 
to  the  nature  of  the  sediments  with  which  the  fossil  faunas 
are  associated. 

A  third  limitation  is  associated  with  geographic  distribu- 
tion. It  appears  to  have  been  true  in  the  past,  as  in  the 

present,  that  the  fauna  of  one  ocean  or  one  continent  differed 
widely  from  that  of  another  ocean  or  continent.  It  seems, 
moreover,  to  be  probable  that  the  partial  diffusion  which 
gives  general  similarity  to  all  the  faunas  of  a  geologic  pe- 

riod was  accomplished  tiy  migrations  which  became  pos- 
sible only  at  rare  intervals,  when  geographic  changes  per- 

mitted animals  restricted  to  a  particular  habitat  to  cross 
the  line  of  what  had  previously  been  an  insuperable  bar- 

rier. Thus  through  migration  under  changing  conditions  a 
fauna  may  occupy  one  geologic  province  at  one  time  and 
afterward  occupy  another.  Prom  these  considerations  it  is 
believed  that  the  correlation  of  formations  by  means  of  fos- 

sils is  generally  less  precise  as  the  distance  between  the 
localities  is  greater. 

Physioyraphic  GenJogy. — The  erosion  of  the  land  on  the 
one  hand  furnishes  material  for  sedimentation,  and  on  the 
other  carves  out  certain  topographic  forms.  Land  forms 
are  therefore  the  correlatives  of  contemporaneous  deiiosits. 
When  a  base-level  plain  is  uplifted  and  the  streams  corrade 

'  channels  adjusted  to  a  lower  base  level,  the  process  of  re- 
moving the  plateaus  between  stream  channels  is  gradual, 

and  for  a  long  period  portions  of  the  old  plain  survive  and 
can  be  recognized.  The  material  eroded  during  this  [leriod 
is  built  up  in  deposits  elsewhere,  and  the  horizon  of  the 
base  of  these  deposits  is  contemporaneous  with  the  plain  of 
the  old  base  level.  By  the  aid  of  such  relations  it  is  possi- 

ble to  extend  geographic  knowledge  concerning  the  later 
geologic  periods  to  districts  which  were  not  submerged. 
This  method  can  not  often  be  applied  to  the  older  |ieriods. 
their  base-level  plains  having  usually  been  completely  ob- literated. 

Physiographic  data  are  also  extensively  used  for  the  in- 
terpretaticjii  of  the  history  of  the  latest  geologic  period, 
which  involved  the  enormous  expansion  of  glaciers,  accom- 

panied by  abnormal  relations  of  land  and  sea  and  the  en- 

largement of  certain  iidand  waters.  The  peculiar  types  of 
topography  produced  by  the  glaciers  and  by  the  waves  of 
the  encroaching  seas  constitute  a  morphologic  record  which, 
for  the  investigation  of  this  |iartieular  period,  has  proved 
more  serviceable  than  the;  ,stratigra|iliy  or  fossils. 

Associated  PhenomeiHi. — Through  st  rat igrajihy  the  local 
sequence  of  the  sedimcntai-y  formations  is  (leterinined, 
and  they  are  grouped  in  local  systems.  Through  paleon- 

tology tiie  local  sequences  and  systems  are  correlated,  and  a 
general  chronologic  scheme  is  developed.  To  this  general 
scheme  all  other  geologic  fornuitions  and  events  are  referred 
by  means  of  their  pliysical  relations  to  th(^  sedimentary  for- 

mations. The  date  of  a  mountain  iq)lift  is  determined  be- 
tween limits  by  ascertaining  the  age  of  the  newest  forma- 

tion involved  in  the  disturbance  and  the  age  of  the  oldest 
undisturbed  formation  in  the  disturbed  region.  Contempo- 

raneous sheets  of  lava  are  correlated  with  (he  inclosing 
sediments.  Intrusive  sheets  and  dikes  are  recognized  as 
newer  tlian  the  youngest  rocks  they  traverse  and  older  than 
any  formations  partly  derived  from  their  material.  Min- 

eral veins  are  recognized  as  newer  than  the  formations  con- 
stituting their  walls,  and  their  age  is  often  more  precisely 

fixed  through  the  diastrophie  or  volcanic  changes  which  de- 
termined their  formation. 

Vlironologic  Scale. — Each  formation  represents  a  portion 
of  geologic  time.  The  formations  and  unconformities  of  a 
district  represent  successive  local  changes  in  the  geologic 
history  of  the  district.  The  formations  and  unconformities 
of  another  district  represent  also  geologic  time,  but  a  differ- 

ent history.  In  each  district  geologic  time  may  be  divided 
into  parts  by  means  of  local  geologic  events,  but  the  classi- 

fications thus  obtained  will  not  agree.  Nevertheless  it  is 
important  to  secure  for  geology  a  universal  time-scale.  In 
human  history  a  similar  need,  conditioned  by  a  similar  diffi- 

culty, has  been  met  by  the  adoption  of  an  arbitrary  unit, 
the  century.  This  fits  the  events  of  no  country,  but  is  equally 
available  for  all  as  a  standard  of  comparison.  In  geology 
arbitrary  standards  are  gradually  being  adopted,  but  greater 
difficulty  is  experienced  because  neither  the  absolute  nor 
the  relative  time  consumed  by  geologic  events  can  be  closely 
approximated.  The  first  classification  of  geologic  time  was. 
based  upon  the  stratigraphy  and  paleontology  of  Great 
Britain,  its  divisions  being  limited  by  the  discontinuities  of 
se<limentation  and  of  life  record  in  that  country.  It  is  thus, 
a  natural  cla.ssification  for  Great  Britain  and  an  artificial 
classification  for  most  other  countries.  It  has  been  almost 
universally  adopted  as  a  standard,  originally  because  of  an 
erroneous  impression  that  a  universal  natural  system  was 
possible,  and  finally  because  priority  of  use  afforded  an 
available  basis  for  the  selection  of  the  elements  of  an  arbi- 

trary scheme.  The  comparison  of  British  stratigraphy  with 
the  stratigraphy  of  other  European  countries  has  led  to  a 
slight  modification  of  the  British  scheme  for  European  pur- 

poses, and  still  further  modification  has  Ijeen  found  advan- 
tageous in  more  distant  lands.  The  following  table  shows 

the  periods  used  by  the  director  of  the  Geological  Survey  of 
Great  Britain,  and  also  those  used  by  the  U.  S.  Geological Survey  : 

THE   GEOLOGIC   TIME   SCALE. 

PERIODS. 

U,  S.  Geological  Survey,  1890. Gelkie's  text-book,  1885. 

11.  Pleistocene. Recent. 
Pleistocene. 

Cenozoic. 10.  Neocene. 
* 

Pliocene. 
Miocene. 

9.  Eocene. 
Oligocene. Eocene. 

8.  Cretaceous. Cretaceous. 
Mesozoic. 

7.  Jura-Trias. 
Jurassic. 
Triassic. 

6.  Carboniferous. Permian. 
Carboniferous. 

Paleozoic. 5.  Devonian. Devonian. 

4.  Silurian. Silurian. 

3.  Cambrian. Cambrian. 

Agnotozoic. 2.  Algonkian. 
Azoic  (?). 

1.  Archean. 
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Periods  are  themselves  firouped  into  cms,  iiiiil  tlie  prac- 
tice of  autliors  witii  respect  to  lliesc'  exliibils  ̂ rwit  divcrsily. 

Periods  are  also  subdivided  iiilo  I'pncJix.  An  attempt  has 
fre(|iienlly  lic<'n  made  to  include  eiiochs  in  the  universal 
time  standard,  but  as  th(^  dilliculties  ot  correlation  increase 

rapidly  with  the  narrowness  ol'  the  standards  such  attempts luive  been  unsuccessful.  In  modern  practice  the  epoch  is 
usually  treated  as  a  unit  of  local  geologic  chronology  just  as 
the  reign  of  a  monarch  is  sometimes  used  as  an  historic 
standard  for  tlie  events  of  a  single  kingdom. 

The  Piri(j(ls.~The  Arcljcan  period  is  the  tinu?  occupied 
in  the  formation  of  the  oldest  kuown  rocks.  These  rocks 

are  largely  of  igneous  origin,  but  probably  also  in  jmrt  sedi- 

mentary. They  have,  howevei',  been  so  profoundly  meta- 

morpho"sed  that  the  determination  of  their  early  history  is 
difficult,  and  ]u-esent  conclusions  are  largely  tentative.  A 

peculiar  structure  discovereil  in  Archeau  foruuitions  of 
Canada  lias  been  su])posed  to  be  a  fossil,  ami  was  named 

Eozoon  ;  liut  it  is  now  regarded  by  most  students  as  inor- 
ganic, and  the  metamorphic  condition  of  the  rocks  renders 

it  highly  improbalde  that  fossils  will  ever  be  found  in  them, 
even  it  originally  contained. 

The  formations  reprisenting  the  Algonkian  period  are 
manifestly  clasti<^  and  are  in  general  less  metamorphosed 
than  the  Archean.  A  few  ill-preserved  fossils  have  been 

found,  and  the  presence  of  life  during  the  period  is  indi- 
rectly indicated  by  the  abundance  in  its  formations  of  min- 

erals which  are  iio'w  deposited  chietly  by  organic  processes. 
It  is  also  indicated  by  the  high  development  of  the  Cambrian 
fauna.  In  the  classification  of  the  animal  kingdom  rank  is 

ascribed  to  the  different  groups  in  accordance  with  their  de- 

gree of  organization — that  is,  in  accordance  with  the  ex- 
tent to  which  special  organs  are  provided  for  sjiecial  func- 

tions. Paleontology  shows  that  the  jirogress  of  life  from 
Camlirian  time  to  the  present  has  in  general  been  toward 
high  organization,  and  it  is  analogically  inferred  that  the 
first  forms  ot  life  were  little  organized.  As  the  organization 
of  Cambrian  forms  is  not  of  low  type,  it  is  inferred  that  life 
began  much  earlier.  The  Algonkian  formations  in  some 
regions  are  of  great  thickness,  and  are  divided  into  systenis 
by  unconformities  representing  great  lapses  of  time.  It  is 
believed  that  the  period  was  not  only  much  longer  than  any 
succeeding  period,  but  possibly  equivalent  to  all  succeeding 
periods. 
The  periods  from  Cambrian  to  Neocene  inclusive  are 

characterized  by  their  several  faunas,  and  the  formations 
representing  them  are  for  the  most  part  identified  liy  means 
of  fossils.  In  general  the  older  formations  are  more  thor- 

oughly indurated  than  the  newer,  but  to  this  rule  there  are 
many  exceptions.  The  formations  of  each  period  represent 
all  types  of  sedimentation,  so  that  petrographie  characters 
can  be  useil  only  in  local  classification.  Certain  minor  ex- 

ceptions to  this  general  fact  are  of  interest,  but  have  not 
yet  been  shown  to  have  important  significance.  One  of  the 
most  striking  occurs  in  the  case  of  the  Triassic  formations, 
which  are  characterized  by  red  color  in  many  different 

provinces,  but  there  are  other  provinces  where  this  charac- 
ter is  wanting.  The  Carboniferous  period  was  so  iiained  on 

account  of  tlie  coal  contained  in  some  of  its  formations  in 
Eurojie,  and  the  Carboniferous  ot  eastern  America  is  similarly 
characterized  by  coal  seams ;  but  in  western  America  coal  oc- 

curs in  Cretaceous  and  Cenozoic  rocks,  and  the  Carbonifer- 
ous formations  are  barren.  Chalk,  which  is  a  rock  of  rare 

occurrence,  is  so  characteristic  of  Cretaceous  formations  in 
England  and  France  as  to  have  given  its  name  to  the  period, 
and  is  developed  among  formations  of  the  same  age  in  Texas 
and  neigliboring  States.  Glauconitic  rock,  or  greensand, 
having  its  greatest  development  in  the  Cretaceous  of  Eng- 

land, occurs  also  in  Cretaceous  rocks  of  the  coastal  plain  of 
the  U.  S. 

Among  the  rocks  of  all  periods  occur  formations  charac- 
terized by  fresh-water  shells,  or  otherwise  shown  to  have 

been  deposited  in  inhiiid  water,  but  these  are  i>eeuliarly 
abundant  in  the  Eocene  and  Neocene.  The  explanation  of 
the  peculiarity  is  probably  found  in  the  fact  that  lake 
beds  are  specially  liable  to  he  carried  high  above  base  level 
by  continental  changes,  and  therefore  often  completely  dis- 

appear through  degradation  of  1  he  land.  Those  of  the  later 
periods  are  better  preserved  because  exposed  to  erosive 
agencies  for  shorter  times. 

The  Pleistocene  period,  which  was  closed  by  the  Cham- 
plain  Epoch  (q.  v.).  was  shorter  than  any  other,  and  is 
peculiar  in  that  its  chief  events  were  primarily  climatic  and 
its  most  important  dejwsits  are  glacial  instead  of  sedimen- 

tary. As  its  formations  overlie  all  others.  I hi-ir  original  con- 
tours are  usually  |ireserveil,  and  physiographic  methods 

have  replaced  stratigrajihic  and  paleontcilogie  methods  in 
their  .study.  In  all  regions,  but  more  esfjecially  in  Arctic 
and  temperate  zones,  glaciers  then  advaiici^d  far  beyond  their 
present  limits,  and  immense  ice-ficlils  were  developed  in 
lOurope  and  America,  the  retreat  of  which  was  marked  by 
characteristic  (le|iosits,  such  as  the  Erik  Ci.ay  (q.  v.).  In 
the  tracts  covered  by  these  ice-fields  and  in  their  immediate 
vicinity  Pleistocene  phenomena  are  sharply  distinguished 
from  all  others,  and  an  effect  of  the  associated  climatic 
changes  has  been  recognized  in  the  enlargement  of  inclosed 
lakes  and  seas.  To  a  limited  extent  also  certain  coa-stal 
changes  have  been  connected  with  glacial  plienomena,  but 
over  the  greater  portion  of  the  laud  Pleistocene  formations 
have  not  been  discriminated  from  the  Neocene. 

Further  information  concerning  each  period  will  be  found 
in  the  article  liearing  its  name.  Their  faunas  are  described 
ill  the  articles  treating  of  fossil  plants,  fossil  invertebrates, 
fossil  vertebrates,  and  ]ialeontology.  For  the  enumeration 
and  description  of  formations  and  the  history  of  geologic 
events,  the  reader  should  consult  one  of  the  manuals  men- 

tioned at  the  end  of  this  article. 

Diirrifiim  of  (li-oloriir  Timp. — As  the  subdivision  of  geolog- 
ic time  into  jjeriods  is  arliilrary  and  essentially  a  matter  of 

convenience,  it  has  ii<it  been  found  advantageous  to  attempt 
the  determination  of  periods  of  equal  length.  Since  the 
older  formations,  being  largely  Imried  by  tlie  newer,  being 
greatly  invaded  by  erosion,  and  being  in  places  obscured  by 
metaniorphism,  are  difficult  of  correlation,  they  have  been 
grouped  under  periods  relatively  long.  The  Pleistocene 
period,  whose  formations  overlie  all  others  and  are  at  once 
exceptionally  convenient  tor  study  and  of  peculiar  economic 
importance,  is  the  shortest  of  all ;  and  it  is  approximately 
though  not  strictly  true  that  the  duration  of  the  periods  is 
proportioned  to  their  outcrop.  The  time  ratios  implied  by 
these  statements  have  been  deduced  by  the  comparison  of 
the  thicknesses  of  deposits  representing  the  several  peri- 

ods, it  being  assumed  either  that  the  rate  of  accumulation 
has  been  substantially  uniform  or  that  it  has  varied  in  a 
uniform  way.  It  is  believed  that  the  Cenozoic  era  was 
twenty  to  one  liundred  times  as  long  as  the  Pleistocene 
period,  that  the  Mesozoic  era  was  two  to  four  times  as  long 
as  the  Cenozoic.  the  Paleozoic  three  to  six  times  as  long  as 
the  Mesozoic,  and  the  Agnotozoic  one  to  three  times  as  long 
as  the  Paleozoic. 

The  determination  of  the  earth's  age  in  years,  or  of  the 
numlier  of  years  represented  by  the  clastic  formations,  is 
even  more  difficult ;  and  though  it  has  been  attempted  often 
and  by  a  great  variety  of  methods,  the  only  result  which  can 
yet  be  claimed  with  confidence  is  that  the  time  is  very  long. 
One  method  comjiares  the  modern  rate  of  sedimentation 
with  the  amount  of  sedimentation  during  geologic  time. 
The  rate  can  not  be  determined  directly,  but  is  estimated 
by  observing  the  amount  of  detritus  carried  annually  Viy 
rivers.  Most  rivers  which  have  been  investigated  in  this 
way  traverse  settled  countries,  and  their  records  are  vitiated 
liy  the  cultivation  of  the  land,  which  tends  to  increase  the 
output  in  sediment.  It  happens,  however,  that  a  very  large 
river,  the  Mississippi,  was  studied  at  a  date  when  only  a 
small  portion  of  its  drainage  district  was  under  cultivation, 
and  the  data  thus  derived  are  therefore  of  special  value. 
Keliable  measurement  was  made  of  the  volume  of  sediment 
suspended  in  the  water.  It  was  ascertained  that  another 
large  body  of  sediment  is  pushed  along  the  bottom  of  the 
channel,  but  of  this  it  was  not  found  practicable  to  make 
measurement.  A  third  factor,  the  matter  in  solution,  has 
been  determined  only  at  a  single  stage  of  the  river,  and  it  is 
not  yet  possible  to  compute  its  annual  quantity.  By  the 
aid  of  rude  guesses  at  the  undetermined  quantities  it  has 
been  provisionally  estimated  that  the  basin  of  the  Missis- 

sippi is  degraded  a  foot  in  4,500  years.  By  accepting  this 
rate,  with  or  without  qualification,  as  the  average  rate  for 
all  the  land,  by  assuming  that  the  land  area  in  earlier  ages 
has  been  the  same  as  now  or  that  it  has  differed  in  a  definite 

way,  by  assuming  that  the  average  geologic  rate  of  degra- 
dation has  been  tlie  same  as  at  present  or  has  differed  in  a 

definite  manner,  and  by  determining  the  total  amount  of 
material  contained  in  the  sedimentary  rocks  and  the  amount 
which  has  been  removed  from  them  by  erosion,  it  is  evi- 

dently possible  to  obtain  an  estimate  of  geologic  time.  The 
determination  of  the  volumes  of  sedimentary  rocks  does  not 
admit  of  high  precision  Viecause  only  a  small  portion  of  them 
is  accessible,  the   remainder  lieing   buried  lieeply   beneath 
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r3i newer  formations  or  ooneealcd  liy  the  (ii-cmii,  mid  tlie  oxtent. 
to  wliicli  thi!  earlier  formations  have  bi-ni  i-cthovimI  liy  ero- 

sion is  not  easy  of  estimate.  A  |Kiriillc-l  linr  of  a|i|iroacli 
eonsiilers  only  the  ealeareous  faetor  in  (lef;niiliLtion  ami  (li'p- 
osition,  as  this  faetor.  <lppending  largely  upon  solution,  is 
believeil  to  be  least  subjeet  to  fliiet nation. 

Another  line  of  aiiproaeh  is  partly  physio,!,'raphie.  \\y  (jb- 
sorving  the  rates  of  eertain  ehanges  now  in  |irof;ress,  esi>e- 
cially  the  eorrasion  of  river  channels  and  the  siitinj;  up  of 
lakes,  it  obtains  units  of  change  which  are  applied  in  meas- 

uring till'  antiijuity  of  certain  Cenozoic  dates  recorded  Ijy 
base-level  jilains  or  by  glacial  formations.  In  this  way  the 
duration  of  an  epoch  is  computed ;  and  the  computation  is 
extended  to  periods  and  eras  by  means  of  the  time  ratios 
based  on  thickness  of  formations. 

Yet  another  method  derives  a  limiting  value  for  geologic 
time  from  considerations  connected  with  the  cooling  of  the 
crust.  It  is  postulated  that  at  tlie  time  the  surface  of  the 
earth  first  became  solid  the  temperature  of  the  crust  was 
uniform,  and  that  heat  has  ever  since  been  dissipated  from 
the  surface  in  accordance  with  a  constant  Uiw.  The  pres- 

ent temperature  gradient,  vieweil  as  a  result  of  the  history 
of  the  cooling,  serves  as  an  index  to  the  time.  One  diffi- 

culty encountered  by  this  method  is  the  uncertainty  of  the 
heat  gradient,  whicli  has  thus  far  lieen  determined  only  for 
sedimentary  rocks,  whereas  the  crystalline  rocks  are  be- 

lieved to  be  the  true  representatives  of  the  crust.  Another 
difficulty  concerns  the  law  of  heat  diffusion,  which  is  known 
to  vary  with  temperature  and  probably  varies  with  com- 

pression, but  the  rate  of  its  variation  under  conditions  of 
high  pressure  and  high  temperature  is  quite  unknown. 
Discussions  along  this  line  likewise  include  the  pijstiilate 
that  matter  greatly  compressed  may  flow  as  a  liquid  if  its 
temperature  is  sufficiently  high,  whereas  physical  science 
has  as  yet  given  no  sure  indication  of  the  viscosity  of  in- 

tensely hot  matter  when  condensed  to  small  volume. 
A  limit  is  independently  derived  from  the  hypothetic  his- 

tory of  the  sun.  The  processes  of  erosion  and  sedimenta- 
tion essential  to  the  production  of  the  geologic  record  de- 

pend on  the  heat  imparted  to  the  atmosphere  by  the  sun. 
If  that  heat  were  much  greater  than  at  present  the  ocean 
woulil  be  vaporized;  if  it  were  much  less  the  waters  of  the 
<'arth  would  become  fixed  in  ice :  and  in  either  case  sedi- 

mentation would  cease.  During  the  whole  period  covered 
by  the  geologic  record  the  sun-derived  heat  can  have  varied 
only  wi1:hin  narrow  limits.  If  it  be  true  that  the  sun  is 
rapidly  dissipating  heat,  and  if  there  is  no  adequate  process 
for  its  continuous  renewal  (and  none  has  been  discovered), 
then  it  must  be  drawing  o!i  an  original  store,  and  the  most 
competent  original  source  of  heat  which  has  tieen  suggested 
yields  a  computed  amount  which  is  definitely  exhaustible. 
See  Sun. 

Estimates  of  the  earth's  age  based  on  geologic  data  have 
ranged  from  ten  or  twenty  million  years  to  as  many  billion 
years.  Limits  derived  from  the  refrigeration  of  the  earth 
I'ange  from  twenty  million  to  four  hundred  million  years. 
The  limiting  period  determined  by  the  sun  is  estimated  at 
from  ten  to  twenty  million  years.  Reference  to  the  litera- 

ture will  be  found  at  the  end  of  this  article. 

Changes  of  Climali'. — The  moraines  of  a  great  ice-sheet 
cross  Pennsylvania  and  Ohio,  and  it  is  thus  known  that  in 
Pleistocene  time  the  climate  of  Greenland  was  carried  20° 
farther  south.  Leaves  of  oak,  beech,  and  other  trees,  found 
in  Neocene  strata  of  Greenland  and  Spitzbergen,  testify  to  a 
temperate  climate  far  within  the  Arctic  Circle.  Thus  and  in 
many  other  ways  geologists  learn  that  the  climates  of  the 
earth  have  not  always  been  as  they  are  now,  and  the  problem 
of  the  cause  of  climatic  change  is  of  great  interest.  The  Pleis- 

tocene changes  are  especially  important,  because  it  is  proba- 
ble that  they  are  continuous  with  changes  now  in  progress. 

As  the  heat  of  the  atmosphere  is  derived  from  solar  radia- 
tion, the  greatest  climatic  changes  might  arise  from  changes 

in  the  condition  of  the  sun;  and  one  theory  of  geologic 
climates  refers  them  to  variations  in  solar  radiation. 
Another  theory  springs  naturally  from  consideration  of 

the  laws  of  distribution  of  temperature  and  other  climatic 

factors  on  the  earth's  surface.  The  chief  agents  of  this  dis- 
tribution are  oceanic  and  atmospheric  currents,  and  the 

oceanic  currents,  which  are  of  prinre  importance,  are  condi- 
tioned by  the  form  and  depth  of  the  oceans.  It  is  unques- 

tionable that  clitnates  may  be  modified  in  the  most  impor- 
tant respects  Viy  such  changes  of  the  distribution  of  land  and 

water  as  are  known  to  have  occurred  in  the  past,  but  it  has 
not  yet  been  shown  that  the  particular  geographical  arrange- 

ments associ.-ited  with  Cenozoic  and  Pleistocene  climates 
weri'  of  the  character  necessary  to  produce  the  actual  cli- 

matic peculiarities. 
A  third  theory  ajijicals  to  secular  variations  of  the  rela- 

tions of  the  earth  to  the  sun.  When  the  eccentricity  of  the 

earth's  orbit  is  small,  solar  heat  is  receiveil  at  a  nearly  uni- 
form rate.  When  the  e<:centricity  is  great,  heat  is  received 

more  ra|iidly  at  perihelion  than  at  aphelion.  The  inclina- 
tion of  the  earth's  axis  to  tin-  plane  of  ils  orbit,  which  pro- 

duces the  alternation  of  summer  and  winter,  undergoes  a 
l)eriodic  change  of  direction,  so  that  for  each  hennsphere 
]ierilielion  is  reached  at  different  perioils  of  the  year,  the 
cycle  occupying  about  2o,000  years.  An  intricate  but  plausi- 

ble analysis  of  climatic  conditions  indicates  that  certain 
cumulative  interactions  tend  to  produce  glacial  conditions 
in  the  hemisphere  which  during  a  periocl  of  high  eccentric- 

ity has  its  winter  in  aphelion,  and  I  hat-  the  ofiposite  hemi- 
sphere will  at  the  same  time  be  characterized  by  a  genial 

climate,  even  in  polar  regions.  During  each  period  of  high 
eccentricity  glacial  conditions  should  obtain  alternately  in 
the  two  hemispheres,  and  during  low  eccentricitv  they  should 
be  closely  restricted  to  polar  regions.  With  the  aiil  of  as- 

tronomic constants  the  dates  of  periods  of  glaciation  have 
been  computed  under  this  theory. 

A  fourth  theory  postulates  changes  in  the  geographic  po- 

sitiim  of  the  earth's  axis  of  rotation.  This  theory  also  ap- 
pears quantitatively  and  qualitatively  adequate,  but  no  ade- 
quate cause  has  been  discovereil  for  the  postulated  shifting 

of  the  axis. 

The  first  and  fourth  hypotheses  are  little  discussed,  prob- 
alily  because  the  changes  of  condition  to  which  they  appeal 
are  not  known  to  take  place.  The  second  and  third,  appeal- 

ing to  changes  which  demonstrably  occur,  have  been  elabo- 
rately developed,  and  have  given  great  stimulus  to  studies  of 

Pleistocene  geology. 

EcoNO.Mic  Gkoloov. 

The  arts  of  civilization  are  founded  on  scientific  knowl- 
edge. To  a  certain  extent  that  knowledge  is  acquired  with 

a  view  to  its  practical  application  to  needs  already  felt ;  to 
a  certain  extent  it  is  pursued  for  the  pleasure  which  discov- 

ery yields;  to  a  large  extent  it  is  gathered  from  broad  mo- 
tives of  philaidhropy,  it  being  believed  that  in  the  future 

the  arts  will  continue  to  draw  upon  the  world's  store  of 
knowledge,  and  that  the  value  of  the  draft  will  be  propor- 

tioned to  the  extent  and  variety  of  the  store.  Only  a  small 
part  of  the  work  of  the  geologist  is  directly  utilitarian,  but 
the  economic  applications  of  geologic  knowledge  are  so  vast 
and  they  are  so  dependent  upon  its  general  body  that  the 
economic  importance  of  the  science  is  generally  recognized, 
and  its  work  has  been  greatly  advanced  by  governmental 
endowment.     See  Surveys,  Geological. 

Uses  have  already  been  found  for  the  greater  part  of  the 
materials  of  which  geology  treats,  and  it  may  be  jiredicted 
that  all  will  eventually  be  used.  Some  of  these  materials 
are  very  abundant,  and  may  be  obtained  at  the  cost  of  dig- 

ging or  quarrying.  Others'  are  so  rare  that  their  discovery involves  extensive  search,  or  they  occur  in  deposits  so  thin 
that  mining  is  necessary  to  olttain  the  desired  quantities. 
Search  and  exploitation  are  both  directed  by  knowledge  of 
the  geologic  relations  peculiar  to  the  rare  substances,  and 
for  this  reason  special  and  elaborate  studies  are  made  of  their 
mode  of  origin  and  laws  of  distribution. 

Of  prime  importance  among  mineral  substances  are  the 

soils.  Over  the  greater  part  of  the  earth's  surface  soils  con- 
sist of  the  U]iper  portion  of  the  mantle  of  disintegrated 

rock  where  it  is  mingled  with  carbonaceous  matter  from  the 
decay  of  plants.  Such  soils,  which  are  called  sedentary, 
correspond  in  detail  with  the  varieties  of  rock  beneath  them, 
so  that  the  map  of  the  geologist  which  delineates  the  out- 

crops of  the  formations  is  at  the  same  time  a  map  of  soils. 
The  material  of  other  soils  has  been  transported.  Over- 
placed  soils  occur  on  hillsides,  where  the  earth  slowly  creeps 
downward  in  consequence  of  alternations  of  temperature 
and  moisture.  In  them  the  disintegrat  ion  products  of  the 
various  rocks  of  the  hillside  are  mingled.  Alluvial  soils 
constitute  the  bottom  lands  of  streams,  and  are  derived  from 
all  the  rocks  of  the  stream  basin.  Resulting  from  the  uni- 

form mingling  of  fragments  of  many  rocks,  they  are  less 
varied  than  other  soils^  Glacial  soils,  resulting  from  a  less 
thorough  mixture  of  fragments,  have  more  diversity.  Soils 
of  glacial  till,  residting  from  mechanical  abrasion,  are  pecul- 

iar in  that  they  contain  all  the  original  elements  of  the 
parent  rocks  without  loss  from  leaching. 
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Co-onliiiatc  in  iinpovtanec  witli  the  soils  of  the  oiirth  are 
its  waters.  The  cmirses  of  subterranean  water  are  cteter- 
luined  by  t.li<!  textures  and  structures  of  roeU.  Tlie  sub- 

stances they  briiiff  to  the  siirl'aoe  in  solution  give  to  them 
qualities  wliieh  alTeet  their  uses,  and  they  are  otherwise 
modified  by  subterranean  temperatures,  (jueslions  of  sup- 

ply for  agricultural,  domestic,  and  municipal  u,ses,  and 
(jucstions  of  contamination,  are  in  large  part  geologic.  See 
Artesian  Wells,  Irrigation,  Tuer.mal  Sprinos,  and 
Water. 

Building  stone,  brick  clay,  limestone,  sand,  cement  rock, 
slate,  and  other  materials  of  construction  abound  in  many 
localities  and  are  used  in  vast  quantities.  Fertilizers,  abra- 

sive materials,  precious  stones,  pigments,  glass  sand,  coal, 
asphaltum,  petroleum  and  natural  gas,  and  salt  occasion 
each  a  separate  industry  or  grouj)  of  industries.  Each  of 
these  and  many  other  mineral  products  are  treated  under 
separate  heads. 
Compounds  of  the  useful  and  precious  metals  occurring 

in  such  concentration  as  to  be  available  for  mining  are 
called  ores.  They  are  all  so  rare  that  search  is  necessary 
for  their  discovery,  and  the  greater  number  are  so  related  to 
other  rocks  that  much  skill  and  labor  must  be  applied  to 
their  successful  exploitation  and  separation.  See  Orb  De- 

posits, Mines  and  Mining,  and  the  names  of  the  several 
metals. 

Geologic  Technology. 

Geology,  like  all  other  objective  sciences,  is  developed 
through  the  interaction  of  observation  and  theory.  Special 
modes  of  investigation  subordinate  to  the  general  method 
are  invented  by  the  geologist  as  occasion  requires.  With 
the  progress  of  the  science  its  data  have  been  classified,  and 
there  have  thus  arisen  categories  of  knowledge  to  which  ad- 

ditions are  made  by  uniform  methods.  To  whatever  extent 
this  uniformity  obtains,  the  acquisition  of  new  data  becomes 
an  art,  and  there  is  thus  a  body  of  geologic  art  subsidiary 
to  geologic  science. 

tiurveying. — For  many  purposes  of  geological  generaliza- 
tion, and  especially  for  the  purposes  of  economic  geology,  it 

is  important  that  the  attitudes,  arrangement,  and  extent  of 
rock  bodies  be  known.  The  process  of  ascertaining  these  is 
called  geologic  surveying.  Horizontal  relations  are  exhib- 

ited on  maps,  vertical  relations  in  sections.  To  obtain  the 
areal  data  the  geologist  first  ascertains  the  stratigraphic 
and  other  structural  elements  of  his  district,  and  then  traces 
the  boundaries  of  these  by  direct  observation  in  the  field, 
either  marking  them  at  once  upon  a  topographic  map  or 
taking  such  notes  as  will  enable  him  to  do  so  afterward. 
Where  portions  of  boundaries  are  concealed,  as  by  over- 
placed  soils,  their  position  is  inferred  by  considering  the 
gei.ilogic  structure  in  relation  to  topographic  configuration. 
Usually  the  prominent  topographic  features  are  so  depend- 

ent upon  geologic  structure  as  to  afford  important  aid.  The 
instruments  and  other  means  of  measurement  employed  in 
this  work  do  not  differ  essentially  from  those  of  topographic 
surveying,  but  are  in  general  sinqiler.  When  the  bounda- 

ries have  all  been  marked  out  the  areas  between  them  rep- 
resent the  surface  outcrops  of  the  several  formations. 

The  third  dimension,  or  the  vertical  element  of  geologic 
structure,  is  determined,  first,  by  observing  the  di])s  of  stratia. 
the  hades  of  fault  planes,  and  in  general  the  inclination  of 
division  planes  as  seen  at  the  surface ;  second,  by  data  de- 

rived from  wells  and  other  excavations  or  borings ;  third,  by 
inferences  employing  certain  general  principles  of  structural 
geology.  Dips  and  hades  are  usually  measured  by  means  of 
a  special  instrument  called  a  clinometer.  Vertical  data  and 
the  associated  inferences  are  afterward  compiled  in  structure 
sections,  each  of  which  represents  the  intersection  of  the 
rock  mass  by  a  vertical  plane.  Usually  in  the  delineation 
of  the  structure  of  a  region  a  number  of  sections  are  pre- 

pared, corresponding  to  a  like  number  of  ideal  intersecting 
planes  distributed  so  as  to  exhibit  the  characteristics  of  dif- 

ferent parts  of  the  region. 
Nomenclature. — Whenever  the  development  of  a  science  in- 

volves a  large  number  of  particulars  requiring  separate 
names,  confusion  can  be  avoided  only  by  the  adoption  of  a 
systematic  nomenclature,  and  this  is  eventually  controlled 
by  a  body  of  conventional  regulations.  (See  Nomenclature.) 
In  geology  there  are  three  clepartments  requiring  such  regu- 

lation— petrography,  paleontology,  and  stratigraphy. 
That  part  of  petrography  which  pertains  to  the  clastic 

formations  possess  a  nomenclature  which,  though  created 
largely  before  the  birth  of  geology  as  a  science,  is  neverthe- 

less convenient  and  a<iequate.  Its  terms  come  from  many 
liinguages  and  dialects,  and  have  no  formal  similarity ;  but 
they  serve  to  distinguish  the  rock  species  depeiidcnl  on  mode 
of  genesis,  as  well  as  many  varieties  dependent  on  composi- 
tion. 

The  igneous  and  inetamorphic  rocks,  having  compara- 
tively few  modes  of  genesis  but  varying  in  composition, 

have  proved  so  difficult  of  classification  that  the  |)riiiciples 
of  their  nomenclature  are  not  yet  fixed.  It  is  believed  by 
some  ]ietrogra|jliers  that  there  is  a  limited  numlier  of  types 
under  which  all  varieties  are  naturally  grouped,  and  that 
the.se  types  afford  a  natural  basis  for  classification  and  no- 

menclature. By  others  it  is  held  that  there  is  a  complete  X 
gradation  between  all  extremes  of  composition,  whether  • 
chemical  or  mineralogic,  and  that  classification  is  therefore 
necessarily  arbitrary.     See  Rocks. 

Paleontology,  being  a  comparatively  recent  addition  to 
the  science  of  biology,  has  inlierited  its  elaborate  system  of 
classification  and  nomenclature.     See  Paleontology. 

In  stratigraphic  geology  much  confusicm  has  arisen  from 
the  indefiniteness  of  the  phenomena.  Whatever  definition 
be  given  to  a  formation,  more  or  less  difficulty  will  be  found 
in  its  application;  and  however  definite  the  separation  of 
strata  into  formations  in  one  region,  d(jubt  always  arises  as 
to  the  distance  to  which  the  local  classification  can  be  car- 

ried. Nevertheless,  the  number  of  formations  is  so  great 
that  systematic  classification  is  essential  to  their  discussion. 
When  higher  units  than  the  formation  are  considered  the 
difficulty  does  not  diminish,  and  the  attempts  to  correlate 
the  groups  of  formations  recognized  in  different  districts 
have  led  to  many  discrepancies  and  controversies.  An  in- 

ternational congress  of  geologists,  first  convened  in  Paris  in 

1878,  and  afterw'ard  meeting  at  Bologna,  Berlin,  London, 
Washington,  and  Berne,  has  undertaken  to  establish  a  sys- 

tem of  universal  conventions  for  geologic  nomenclature. 
One  of  its  most  important  decisi(ms  affects  the  rank  to  be 
assigned  to  the  terms  employed  in  stratigraphic  and  chron- 

ologic taxonomy.  As  each  stratigraphic  unit  corresponds 
to  a  portion  of  geologic  time,  a  series  of  time  terms  are 
made  the  equivalents  of  a  series  of  stratigraphic  terms,  as 
follows : 

stratigraphic  teems. time  terms. 

Group.  Era. 
System.  Period. 
Series.  Epoch. 
Stage.  Age. 

The  word  formation  is  applied  to  any  stratigraphic  unit, 
large  or  small,  when  considered  with  reference  to  its  mode 
of  origin. 

To  what  extent  the  discrepancies  of  nomenclature  will  be 
remedied  by  this  congressional  action  is  uncertain  ;  but,  not- 

withstanding the  evident  convenience  of  uniformity,  the 
authors  employing  the  English  language  did  not  promptly 
modify  their  usage.  The  U.  S.  Geological  Survey,  in  pre- 

paring a  scheme  for  the  publication  of  its  geologic  maps, 
adopted  the  term  period  as  defined  by  the  congress;  but  it 
selected  formation  instead  of  stage  as  the  lowest  unit  of 
stratigraphic  classification.  No  action  was  taken  by  the 
survey  with  reference  to  the  other  terms  of  the  scheme ;  but 
usage  in  the  U.  S.  is  approximately  conformable  with  respect 
to  the  terms  era,  epoch,  and  system.  It  departs  widely  with 
respect  to  group,  making  it  intermediate  in  rank  between 
formation  and  system. 

The  Geological  Survey  has  further  regulated  the  nomen- 
clature of  its  maps  by  providing  that  each  new  formation 

name  shall  consist  of  a  noun  indicative  of  the  kind  of  rock, 

and  a  geographic  adjective  indicative  of  a  locality  where 
the  formation  is  well  exhibited ;  e.  g.  Potsdam  sandstone. 
3Iap  Notation. — In  the  publication  of  geologic  maps 

many  notations  are  employed.  Some  of  these  consist  of 
patterns  of  various  kinds,  others  of  colors,  and  yet  others  of 
patterns  and  colors  combined.  The  most  effective  maps 
employ  colors  only,  but  when  a  very  large  number  of  for- 

mations are  to  be  distinguished  on  the  same  sheet  colors 
need  to  be  supplemented  by  other  means ;  and  for  an  atlas  of 
a  large  country,  for  example  the  U.  S.,  the  number  of  dis- 

tinctions to  be  made  is  entirely  beyond  the  possibility  of 
distinction  by  color  alone,  unless  the  same  color  be  used  on 
different  sheets  for  different  things.  Most  national  surveys 
have  therefore  employed  combinations  of  colors  and  pat- 

terns. An  attempt  was  made  by  the  geological  congress  to 
establish  a  universal  map  notation,  but  great  diversity  of 
opinion  was  encountered  and  the  attempt  was  finally  aban- 
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•doned.  The  U.  S.  Goologioal  Survey  has  a(hipted  for  its 
own  use  a  notation  in  which  tour  kinds  of  paltorns  are  em- 

ployed severally  tor  the  fossil iterous  elastic  rocks,  Pleisto- 
cene rocks,  i{,'neoUs  rocks,  and  crystalline  schists.  Within 

each  group  all  colors  arc  employed,  and  for  the  fossiliferous 
elastics  a  color  is  assigned  to  each  period,  the  arrangement 
of  colors  following  the  order  of  the  spectrum.  The  accom- 

panying geologic  map  of  the  U.  S.  exhibits  the  selected 
ok period  colors. 
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Geometrical  Mean  :  the  seecmd  of  three  continued  pro- 
portionals, or  the  second  of  the  terms  of  a  geometrical  jiro- 

gression  containing  three  terras.  The  gci;metrical  mean  of 
two  numbers  is  equal  to  the  square  root  of  their  product. 
If  we  assume  two  terms,  and  insert  any  number  of  terms, 
so  that  the  whole  forms  a  geometrical  progression,  all  the 
inserted  terms  are  called  geometrical  means  to  these  two. 

Geometrical  Progression  :  a  series  of  numbers,  each 
one  of  which  is  the  product  of  the  preceding  one  multiplied 
by  a  common  and  constant  ratio.  A  geometrical  progres- 

sion may  be  increasing  or  decreasing,  according  as  the  con- 
stant ratio  is  greater  or  less  than  tniity. 

Geometry  [from  0.  Ft.  geometric <ljat.  geotnetria;  from 
Gr.  ynaiieTpla,  geoineti'y ;  deriv.  of  77)(o/ierpT)s,  geometer, 
land-measurer;  yij,  earth,  land -I- yufVpoy,  measure];  that 
branch  of  mathenuitics  which  investigates  the  general  laws 
of  space  or  the  laws  governing  the  relation  of  bodies  in 
space.  In  the  familiar  form  taught  in  academies  it  has 
come  down  from  the  most  ancient  times.  So  perfectly  were 
its  first  principles  developed  by  Euclid  that  they  are  still 
taught  in  substantially  the  same  form  in  which  that  writer 
presented  them  more  than  3.000  years  ago.  In  the  present 
article  some  general  idea  will  be  given  of  its  branches,  its 
methods,  and  its  history. 
What  distinguishes  geometry  from  the  physical  sciences 

is  that  its  conclusions  are  based  entirely  on  abstract  reason- 
ing. Nothing  is  assumed  but  those  necessary  laws  of  space 

which  are  evident  to  every  thinking  mind,  and  those  con- 
ceptions which  are  derived  in  earliest  infancy  from  the  ob- 

servation of  matei-ial  bodies.  Fur  example,  the  Pythago- 
rean proposition  that  the  sum  of  the  squares  described  on 

the  sides  of  a  right  triangle'is  equal  to  the  square  described 
on  the  hypothenuse  was  not  derived  by  measurement,  but 
by  reasoning  upon  the  properties  of  these  three  squares.  In 
conducting  such  reasoning  it  is  conceived  that  geometrical 
figures  can  be  moved  about  like  material  objects  without 
changing  their  size  or  form.  Equality  is  proved,  in  the 
first  place,  by  showing  that  two  figures  must  coincide  in 
every  part.  There  is  no  way  of  proving  two  figures  equal 
except  by  an  operation  which  is  equivalent  to  showing  that 
one  or  both  may  be  so  divided  into  ])arts  that  each  part  of 
the  one  may  coincide  with  a  separate  part  of  the  other. 
What  is  peculiar  in  geometry  is  that  this  operation  is  not 
performed  by  actually  cutting  bodies  to  pieces  and  fitting 
them  together,  but  by  sup)iosing  them  cut  to  pieces  and 
showing  how  they  would  fit  or  toincide.  It  would  not  be 
possible  to  bring  two  material  cubes  or  actual  masses  of 
matter  into  coincidence  because  of  their  mutual  impenetra- 

bility, but  in  thought  there  is  no  difficulty  in  doing  so  and 
supposing  that  each  corner  and  side  of  the  one  coincides 
with  a  corner  and  side  of  the  other. 

The  subject  of  geometry  has  been  so  extended  that  a  clas- 
sification of  the  various  systems  on  which  the  subject  may 

be  treated  is  necessary.  In  this  classification  what  is  some- 
times called  the  metrical  ov  Euclidean  geometry  comes  first. 

Under  this  system  the  fundamental  idea  is  that  of  measure- 
ment, or  of  comparison  of  magnitudes  with  respect  to  tlieir 

equalities  or  ratios.  Thus  a  circle  is  considered  as  a  por- 
tion of  a  plane,  bounded  by  a  line,  every  part  of  which  is 

equally  distant  from  the  center.  It  is  what  in  ordinary  lan- 

guage'we  might  call  a  circular  disk.  A  straight  line  is  con- sidered as  having  two  ends,  and  the  main  quality  with  which 
the  reader  is  concerned  is  its  length.  Solids  are  considered 
as  portions  of  space  completely  separated  from  all  other 
parts  of  space  by  their  bounding  surfaces,  and  the  proposi- 

tions concerning  them  relate  principally  to  the  relations  of 
their  volumes. 

This  method  of  considering  geometrical  figures  as  quanti- 
ties to  be  measured  imposes  restrictions  on  the  conceptions 

which  are  not  conducive  to  the  development  of  the  subject. 
Hence  from  ancient  times  another  set  of  ideas  ha«  come 

down  to  us  with  which  the  name  of  Apollonius  is  asso- 
ciated as  the  name  Euclid  is  associated  with  metric  geome- 

try.    In  its  present  form  this  system  is  vjiriously  known  as 
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graphic,  or  priijcctive  gooiiiot.ry.  <>u  this  syslc'iii  f,'ciiniclri- 
cal  figures  arc  not  so  mucli  qimntities  to  be  UKiasiired  as  ob- 
iocts  wliosi!  [iroperties  are  lo  he.  iiivpstigatccl.  A  straight 
line  is  (tonsiderecl  as  going  out  willioiit  end  in  eitlier  direc- 

tion. A  portion  of  sueli  a  line  lioiMided  Ijy  two  ends  is  con- 
siilered  simply  as  a  part  of  the  infinite  line  from  wliich  it  is 
e.nl-  out.  This  geometry  is  hirgely  oeeupicid  willi  the  aidiar- 
monic^  ratios  of  points  in  a  straiglit  line  or  of  straight  lines 
passing  through  a  point.  The  properties  with  which  it  is 
concerned  are  ealleil  projective,  because  if  the  figure  which 
they  concern  is  projected  on  a  plane  (as  by  casting  its 
shadow  frotn  a  luminous  point)  its  properties  are  tliereby 

unaltered.  ]<"'or  example,  if  two  curves  arc  tangent  to  each 
other,  their  |iri>.|eelions  will  also  be  tangent  to  each  other; 
if  four  points  are  in  a  straight  line  so  are  their  projections; 
and  the  lattiM'  have  the  same  anharmonic  ratio  as  the 
points  themselves.  Circles  are  not  consi<ler('d  as  portions 
of  a  plane,  but  are  defined  wholly  by  their  bounding  cir- 

cumferences. A  quadrilateral  consists  of  four  indefinite 
lines,  no  three  of  which  [jmss  thi'ough  the  same  jioint  ;  hence 
it  has  six  vertices  instead  of  four.  Instead  of  I  wo  diag- 

onals, as  in  the  Euclidean  geometry,  the  quadrilateral  of 
the  graphic  geometry  has  tllre(^  each  line  joining  the  points 
of  intersection  of  any  two  pairs  of  sides. 

In  colleges  the  term  aiuili/tic  f/iiometry  is  frequently  used 
as  if  it  were  a  separate  kind  of  geometry.  This,  however,  is 
not  so  much  a  new  develoiunent  of  geouu'try  as  a  different 
method  of  teaching  or  investigating  the  sidjject.  Geom- 

etry treated  by  the  metliods  of  Euclid  and  ApoUonius  is 
called  synthetic,  in  opposition  to  this  analytic  g<'onu'try. 
where  the  mode  of  reasoning  is  algebi'aic.  But  the  syn- 

thetic and  analytic  methods  can  be  applied  to  either  of  the 
two  branches,  and,  as  a  matter  of  fact,  the  subject  may  be 
taught  in  both  ways,  sometimes  one  method  and  sometimes 
the  other  being  found  best. 

Both  metric  and  graphic  geometry  are  founded  on  famil- 
iar conceptions  of  space  ;  but  during  the  nineteenth  century 

a  further  extension  has  been  made,  sometimes  known  as 

hypergeometry  and  sometimes  as  non-Euclidean  geometry. 
The  term  hypergeometry  is  generally  applied  to  that  system 
in  which  space  is  assumed  to  have  more  than  three  dimen- 

sions. Notwithstanding  tlie  inconceivable  character  of  this 
hypothesis,  the  reasonings  upon  it  may  be  conducted  with 
entire  rigor.  The  idea  on  which  it  proceeds  may  be  ex- 

plained in  this  way :  The  beginner  is  first  concerned  with 
plane  geometry,  in  which  he  considers  figures  which  lie  in 
the  same  plane.  They  have  lengtli  and  breadth,  but  no 
thickness.  It  is  therefore  called  a  geometry  of  two  dimen- 

sions. But  when  he  passes  to  solid  geometry,  a  third  dimen- 
sion in  space  is  recognized  and  new  possibilities  arise.  For 

example,  in  a  plane,  two  lines  which  are  not  parallel  will 
necessarily  intersect  if  continued  far  enough,  but  in  space 
they  need  not  intersect  because  one  might  pass  above  or 
below  the  other.  In  a  plane  only  a  single  line  can  be  drawn 
which  shall  be  perpendicular  to  another  line  at  a  given 
point.  But  in  space  any  nvimljer  of  such  perpendiculars  can 
be  drawn,  some  passing  above  the  plane  and  some  below  it. 
The  only  restriction  upon  these  perpendiculars  is  that  they 
will  all  lie  in  one  ydane  perpendicular  to  tlie  given  line. 
Now  f<iur  dimensional  geometry  may  be  conceived  to  start 
from  this  question:  Sujipose  space  had  four  dimensions  in- 

stead of  only  three,  then  what  further  extension  would  be 
made  to  geometrical  theorems  and  possibilities  i 

One  result  would  be  that  four  straight  lines  could  pass 
through  a  given  point,  each  of  which  would  be  perpendicu- 

lar to  the  other  three.  Solids  could  be  turned  inside  out 
without  tearing  them.  A  knot  in  an  endless  rope  could  be 
untied  without  passing  the  ends  through  it.  A  world  of 
possibilities  of  the  most  extraordinary  kind  would  be 
brought  to  light.  So  far  as  relations  to  the  actual  universe 
are  concerned,  this  system  of  geometry  is  a  pure  fa,ncy  :  yet 
it  is  useful  in  assisting  the  language  and  conceptions  of 
certain  branches  of  the  higher  mathematics. 

The  term  non-Euclidean  geometry  is  generally  applied  to 
those  systems  in  which  the  famous  Euclidean  axiom  of  par- 

allels is  no  longer  supposed  true.  The  axiom  in  question  is 
sometimes  expressed  by  saying  that  through  any  point  in  a 
plane  one  line  may  be  drawn  which  shall  be  parallel  to  a 
given  straight  line,  and  therefore  never  intersect  it,  while 
any  otlii^r  line  through  the  point  will  necessarily  intersect  it 
if  continued  far  enough.  It  has  long  appeared  that  this 
axiom  ought  to  be  proved  rather  than  assumed,  and  in- 

numerable attempts  have  been  made  to  supply  a  satisfactory 
proof.     I'yvery  one  of  them,  howevei',  is  found  to  rest  upon 

S(jme  assumption  which  is  equivalent  to  ba.'jing  the  rea,son- 
ing  upon  il.s  own  conclusion.  The  fallacy  of  all  these  at- 
tenqjls  suggested  to  Lobatschevsky  the  (juestion  wheUier  it 
was  not  jiossilile  to  construct  a  system  of  geometry  in  which 
this  axiom  should  not  l)e  true,  in  whi<'h.  In  fad,  several 
straight  lines  might  li(^  in  one  phiiie  and  neither  intersect 
nor  be  parallel.  He  showed  that  tin'  system  was  quite  pos- 
sibl(^  and  in  |jerfcct  accord  with  reasoning  in  every  other 
point.  In  this  system  the  sum  of  the  three  angles  of  a  tri- 

angle is  less  than  two  right  angles,  the  amount  of  the  defi- 
ciency increasing  with  the  area  of  the  triangle.  When  Lo- 

batschevsky's  conclusi<ms  were  studieil  it  was  f<mnd  that 
the  op])osite  hypothesis  might  equally  lie  made,  namely,  that 
the  sum  of  the  three;  angles  of  a  plane  triangle  should  ex- 

ceed two  right  angles;  tlien  any  two  lines  in  a  plane,  even 
though  parallel  in  starting,  would  ultinuitely  intersect.  A 
straight  line  would  return  into  itself  ju.st  as  a  circle  around 
a  spliere  does.  Paradoxical  though  this  appears,  no  formal 
disproof  of  it  can  be  constructi'd.  True,  it  seems  contradic- 

tory to  one's  conceptions,  but  the  solution  of  the  question 
may  be  imagined  liy  supposing  animals  living  on  the  surface 
of  an  immense  sphere  like  tlie  earth  without  any  idea  of  a 
.space  either  outside  the  sphere  or  within  it.  These  animals 
would  he  vmconscious  of  living  on  a  curved  surface  and 

w'ould  suppose  themselves  upon  a  plane.  Their  geometry 
would  be  onr  ordinary  plane  geometry  ;  yet  were  they  to  at- 
femjit  to  continue  their  straight  lines  forever  they  would 
ultimately  pass  around  the  sphere  and  so  return  into  them- 

selves. In  this  system  space  is  not  absolutely  infinite,  but 
includes  only  a  certain  luimber  of  cubic  miles.  Fanciful 
though  the  idea  is  there  is  no  way  of  absolutely  disproving 
it.  This  consideration  has  led  to  different  new  and  valuable 

ideas  of  the  relations  of  ordinary  gia])hic  and  metric  geom- 
etry. As  a  thing  is  never  thoroughly  understood  until  it  is 

compared  with  things  outside  of  itself,  so  a  complete  con- 
ception of  ordinary  geometry  is  found  only  Iiy  comparing  it 

with  what  it  would  be  were  the  space  in  which  we  live  re- 

stricted as  it  is  by  Euclid's  axiom  of  parallels. 
Sisfory  of  Geometry. — The  following  sketch  of  the  history 

of  geometry  has  been  compiled,  mostly  from  Rouche  and  de 
Comberousse.  Ideas  of  form  and  extension  are  as  old  as  the 

human  race,  but  the  ,first  attempts  to  co-ordinate  and  sys- 
tematize them  were  made  by  the  Egyptians  and  Chaldseans. 

Geometry,  as  a  science,  was  introduced  into  Greece  by  Thales 
of  Miletus  (637-548  B.  c.) ;  he  founded  the  Ionian  school,  and 
is  said  to  have  demonstrated  many  propositions  which  were 

afterward  incorporated  with  Euclid's  Elements.  It  was 
Thales  who  discovered  the  properties  of  similar  triangles. 
Pythagoras  of  Samos,  a  disciple  of  Thales  (580  B.  c),  founded 
in  Italy  the  celebrated  school  which  bore  his  name.  He 
demonstrated  the  relation  between  the  three  sides  of  a  light- 
angled  triangle,  and  showed  that  the  circle  contains  a  greater 
area  than  any  plane  figure  having  the  same  perimeter,  and 
that  the  sphere  contains  the  greatest  volume  bounded  by  a 
given  surface.  He  also  investigated  the  properties  of  regu- 

lar polyhedrons,  and  established  those  relations  which  formed 
so  conspicuous  an  element  in  the  cosmogonies  of  the  Middle 
Ages.  Plato  (480-347  B.  c.)  laid  the  foundation  of  the 
analytical  method  ;  he  investigated  the  nature  of  the  conic 
sections  and  developed  the  fundamental  principles  of  geo- 

metrical loci.  It  was  in  the  school  which  he  established 
that  the  noted  problems  of  the  duplication  of  the  cube  and 
the  frisection  of  an  angle  were  first  discussed.  It  is  said 
that  Plato  himself  gave  a  solution  of  the  first  of  these  prob- 

lems. Euclid,  who  belonged  to  the  famous  school  of  Alex- 
andria, flourished  about  the  year  285  B.  c.  He  wrote  on 

various  mathematical  subjects,  but  he  is  especially  noted  as 
the  author  of  the  Elements  of  Geometry,  in  which  he  col- 

lected and  systematized  all  the  truths  and  principles  of  ele- 
mentary geometry  that  were  known  before  his  time,  and  to 

which  he  added  many  new  ones.  It  is  in  Euclid's  Elements 
that  the  methodof  proof  known  as  the  re(?!(c/(0  ad  absurdum 
first  appears.  JIany  of  his  works  have  been  lost,  the  most 
important  of  which  is  his  treatise  on  porisms.  His  Elements 
of  Geometry  have  been  translated  into  all  civilized  tongues, 
and  to  the  present  day  form  a  favorite  text-book  for  ele- 

mentary instruction.  Immediately  after  Euclid  came  Archi- 
medes and  ApoUonius.  two  of  the  most  distinguished  geom- 

eters of  the  most  brilliant  era  of  the  Alexandrian  school. 

The  attention  of  Archimedes  (287-212  B.  c.)  was  specially 
directed  to  metrical  geometry.  He  determined  the  ratio  of 
the  diameter  of  a  circle  to  its  circumference,  and  also  inves- 

tigated the  areas  of  the  circde  and  paraliola.  lie  discussed 
the  properties  of  spirals,  the  relation  of  tlie  sphere  to  its 
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circumscribed  c-yliiidor,  and  the  culial.ure  of  splieroids  and 
conoids.  The  writings  of  Apolloniiis  (287  B.  c.)  relate  to  the 
geometry  of  form,  lie  composed  a  treatise  on  conic  sections 
in  which  he  developed  the  pro|ierties  of  asymptotes,  foci, 
conjugate  diameters,  and  normals.  Jle  also  wrote  on  the 
subject  of  maxima  and  minima,  and  was  tlie  author  of  the 
theory  of  cycles  and  epicycles,  which  was  employed  for  .so 
long  a  time  in  explainiuj;  the  apparent  motion  of  the  bodies 
of  the  solar  system.  The  successors  of  Archimedes  and 
ApoUonius  directed  their  studies  toward  those  branches  of 
geometry  whicli  have  a  particular  bearing  on  the  science  of 
astronomy.  Hipparchus  (1.50  B.  o.)  discovered  the  method 
of  projecting  the  sphere  stereographiraily,  also  the  ]iro|ior- 
ties  of  transversals  in  both  rectilineal  and  spherical  tri- 

angles. Pappus  discovered  the  principle  of  the  theorem 
now  known  as  Guldin's  ;  he  also  discovered  the  fundamental 
principle  of  the  anharmonic  relation  and  the  properties  of 
a  hexagon  inscribed  in  a  conic  section.  The  school  of  Alex- 

andria was  destroyed  when  that  city  was  taken  by  the  Arabs 
about  040  A.  D.  During  the  following  centuries  there  sprung 
up  in  tlie  school  of  Bagdad  a  few  able  commentators  on 
those  writings  of  the  Greeks  that  liad  escaped  the  disasters 
incident  to  the  Araliian  conquest,  but  throughout  the  rest  of 
the  world  a  profound  stagnation  took  place,  wliich  remained 
unbroken  for  nearly  1.000  years,  and  clearly  marked  the  line 
of  division  between  ancient  anil  modern  geometry.  The 
ancients  were  in  full  possession  of  the  two  great  methods, 
geometrical  synthesis  and  geometrical  analysis,  and  by  their 

aid  "  they  built  up  a  grand  and  symmetrical  fabric  of  geo- 
metrical truth,  which  certainly  may  contest  the  palm  with 

the  achievements  of  any  age,  and  whose  positive  value  has 

only  been  surpassed  by  the  acquisitions  of  our  own."  It 
was  not  till  the  middle  of  the  sixteenth  century  that  ge- 

ometry showed  any  signs  of  revival.  Vieta  {1.5-t0-l()0;i)  de- 
veloped the  science  of  symbolical  algebra,  and  applied  it  to 

the  solution  of  problems  in  geometry.  He  constructed 
graphically  the  roots  of  equations  of  the  second  and  third 
degrees,  and  was  the  first  to  solve  the  problem  of  drawing  a 
circle  tangent  to  three  given  circles.  In  the  writings  of 
Kepler  (1571-1631)  and  of  Fermat  (1570-1633)  are  founil  the 
first  germs  of  the  method  of  infinitesimals.  Pascal  (1623- 
62)  and  Desargues  (15!)3-1663)  extended  and  improved  tlie 
ancient  methods  of  geometrical  analysis,  and  laid  the  founda- 

tion of  that  new  geometry  which  received  such  a  wonderful 
development  during  the  nineteenth  century.  The  ancients 
studied  the  properties  of  conic  sections  on  the  cone  itself, 
and  often  made  use  of  tedious  demonstrations,  differing  in 
method  for  each  of  the  three  classes  of  curves.  Desargues, 
whom  Poncelet  calls  the  Monge  of  his  age,  generalized  the 
methods  of  investigation,  and  by  an  extension  of  the  prop- 

erties of  the  circle  which  forms  the  base  of  the  cone  he 
reached  demonstrations  that  were  equally  applicable  to  all 
of  the  classes. 

Descartes  (b.  in  l.)86.  d.  in  1650)  created  the  science  of 
analytical  geometry,  which  produced  a  complete  revolution 
in  the  method  of  geometrical  investigation,  and  for  a  time 
checked  the  progress  of  pure  geometry.  A  few  eminent 
writers,  among  whom  may  be  named  Huyghens  and  La  Hire, 
resisted  the  change,  and  worthily  sustained  tlie  cliar.-icter  of 
the  ancient  methods.  The  discovery  and  development  of 
the  infinitesimal  calculus  by  Newton  and  Leibnitz  gave  an 
additional  check  to  the  jirogress  of  pure  geometry.  The  ease 
with  which  this  new  branch  of  mathematics  could  be  ap- 

plied to  geometrical  investigation  and  the  study  of  natural 
phenomena  caused  it  to  absorb  almost  exclusively  the  labors 
of  the  most  illustrious  geometers  of  the  age.  There  were, 
however,  a  few  exceptions.  Newton  showed  in  the  Principia 
that  the  ancient  methods  could  he  employed  in  researches 
of  the  highest  order.  Cotes  and  j\Iac-laurin  ajiplicd  their, 
methods  to  the  study  of  geometric  curves.  Ilalley  and 
Simpson  also  strove  to  revive  a  taste  for  the  ancient  ge- 

ometry, but  no  decided  advance  was  made  till  the  time  of 
Monge  and  Carnot.  At  the  beginning  of  the  nineteenth 
century  the  creation  of  descriptive  geometry  by  Monge 
nuirked  a  new  era.  This  new  science  was  of  immense  as- 

sistance in  studying  the  properties  of  bodies.  It  showed  the 
intimate  relation  between  plane  figures  and  figures  in  space, 
and  at  once  enriched  the  science  of  geometry  by  many  new 
and  elegant  methods  of  investigation  :  by  permitting  the 
deduction  of  properties  of  figures  of  three  dimensions  from 
those  of  two  dimensions,  it  contributed  in  no  small  degree 

to  the  revival  of  pure  geometry.  Tlie  ai>|iearance  of  Carnot 's 
Oeomfirii  of  I'n.si/inn  and  his  essay  on  transversals  still 
further  directed  the  attention  of  miithcmaticians  to  the  pos- 

.sibility  of  ot)taining,  by  the  principles  of  pure  geometry,  all 
the  results  that  had  been  reached  by  the  analytical  UK^thods 

of  Descartes.  To  the  labors  of  Carnot  and  ."ilonge  must  be 
added  those  of  Poncelet,  who,  in  his  treatise  on  I  Ik?  proper- 

ties of  projeirtions  of  figures,  was  able,  by  a  skillful  employ- 
ment of  the  principle  of  continuity  and  the  beautiful  theories 

of  reciprocal  polars  and  of  homological  figures,  to  deduce  all 
the  known  properties  of  lines  and  surfaces  of  the  second 
order.  Passing  over  nmnerous  writers  on  the  recent  geome- 

try, mention  must  be  made  of  Chasles,  whose  great  works 
are  his  higher  geometry,  his  treatise  on  porism.s,  and  his 
memoir  on  duality  and  homography.  These  developnunits 
of  the  recent  geometry  arc  a  c<uitinuation  of  the  methods  of 
geometrical  analysis  of  the  ancients,  as  ri^viveil  by  Pascal 
and  Desargues,  but  they  possess  an  immense  advantage  over 
those  methods  in  their  generality  and  systematic  uniformity 

of  proceeding.    See  JIatiikmatu's. Revised  by  S.  Newcomb. 

Gooiiiptry,  Descriptive:  a  branch  of  practical  mathe- 
matics, the  object  of  which  is  to  obtain  representations  on 

plane  surfaces  of  accurately  defined  bodies  in  space,  for  tlie 
investigation  of  their  metrical  as  well  as  descriptive  proper- 

ties. It  differs  from  ordinary  perspective,  inasmuch  as  by 
the  latter  method  the  actual  dimensions  of  a  body  can  not 
be  ascertained  from  its  representation.  In  descriptive  geom- 

etry points  in  space  are  represented  by  their  orthographi- 
cal projections  on  two  planes  at  right  angles  to  each  other, 

called  the  jjlanes  of  projection.  It  is  usual  to  su]5pose  one 
of  the  planes  of  projection  to  be  horizontal,  in  which  case 

the  otiici'  is  vertical ;  and  the  projectirjus  are  called  horizon- 
tal or  vertical  according  as  they  are  on  the  one  or  the  other 

of  these  planes.  Any  curve  in  space  will  be  reiirescnted  by 
two  curves  in  the  horizontal  and  vertical  planes,  and  a 
curved  surface  by  the  corresponding  representations  of  cer- 

tain points  and  curves  on  that  surface.  Thus  a  plane  would 
be  completely  defined  by  its  intersections  with  the  planes  of 
projection.  The  intersections  of  a  line  or  surface  with  the 
planes  of  jirojection  are  called  its  traces.  Again,  a  sphere 
may  be  represented  by  the  projections  of  its  horizontal  (or 
vertical)  great  circle ;  a  cylindrical  surface  by  its  trace  on 
one  of  the  planes  of  projection,  and  the  projection  of  any 
generator  on  the  other ;  a  cone  by  the  projections  of  its  ver- 

tex, and  by  one  of  its  traces,  etc.  Although  applicable  to 
sculpture  and  all  mechanical  arts,  it  is  especially  useful  to 
civil  and  military  engineering.  Among  the  best  works  on 
the  subject  are  those  of  Monge,  Ilachette,  Lacroix,  and Leroy. 

(Jeo'iiiori  (in  Gr.  yeafiipoi) :  one  of  the  three  classes  into 
which  tlie  Athenian  citizens  were  divided:  the  Eupatridae 
(=thc  city  nobility),  the  Geomori  (=the  country  nobility), 
and  the  Demiurgi  (=the  mechanics).  That  the  term  refers 
to  the  country  nobility  an<l  not  to  the  peasants  is  clear  from 
the  fact  that,  in  Samos  and  Syracuse  the  term  ya/jiopot  was 
certainly  ai>]ilied  to  the  country  aristocracy.  See  C.  Wachs- 
iiiuth.  /'(■  trihnnm  giiattunr  atticanim  triplici  partitione 
(Kiel,  1S25) :  Ilaase,  Die  athcnische  Sliimmrcrfnssutig  (Bres- 
lau,  1858);  Gilbert,  Hie  al/atfische  K<ini(iir4-rfasxi(n(/  (Leip- 

zig, 1872) ;  .Sauppe,  I)e  phrairiis  attiei.i  miinneatatio  (parts 
i.  and  ii.,  Gottingen,  1886  and  1800) ;  Toepffer,  Attische  ge- 
nealogie  (Berlin,  1880);  Schocll,  Die  Iclnsfhenischen  Phra- 
trien  (Munich,  1890).  J.  K.  S.  Sterrett. 

Geoph'agisiii,  or  Dirt-eiiting  [ge(iphagi»m  is  from  Gr. 
yri,  earth  +  tpayttv,  eat] :  a.  habit  of  earth  eating  which  pre- 

vails among  the  people  of  certain  uncivilized  nations.  The 
Ottoiua.cs  of  South  America  eat  upon  an  average,  it  is  said, 
a  pound  and  a  half  of  ferruginous  clay  daily.  Clay  for 
eating  is  a  regular  article  of  merchandise  in  Bolivia;  and 
the  Negroes  and  lower  classes  of  whites  in  some  parts  of  the 
U.  S.  have  a  similar  practice.  In  Lapland  and  Northern 
Scandinavia  bergniehl  is  mixed  with  flour  in  making  bread, 
but  it  is  by  no  means  unlikely  that  the  diatoms  it  contains 
are  nutritious  to  some  extent.  Prom  Lollhagysyon  alone 
hundreds  of  cartloads  of  liergmehl  are  sold  yearly.  Dirt- 
eating  is  a  common  habit  among  the  West  Indian  blacks, 

and  in  the  Hudson's  Bay  country  among  the  Indians,  where 

a  soft  steatite  is  eaten,  probably  "to  allay  hunger.  Dirt-eat- ing is  also  one  of  the  forms  of  the  pica,  malacia.  or  depraved 
appetite,  common  among  chlorotic  young  women,  in  whom 
it  is  not  improbable  that  some  stomachic  uneasiness  of  local 
or  reflex  origin  may  be  relieved  by  it. 

Revised  by  William  Pepper. 

Gieorg'e.  Saint  :  patron  of  England  since  1348;  reputed 
to  have  been  born  in  Palestine  in  the  third  centnry.     Ac- 
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cording  to  tho  k-gtMiil,  he  licoiuiic  a  prince  in  f!a.]i|]a(lociii. 
He  was  a  Christian,  anil  snITci-cil  martynloni  at  MtMinieilia 

in  30;t.  some  say  Ai>r.  2;J,  for  having  torn  ihiwn  tlie  edict  ol' 
Dioch'tian  against  (lliristians,  the  emperor  himself  being 
then  in  the  city.  St.  George  is  venerated  in  the  Eastci-n 
and  Latin  Churches,  and  even  liy  the  Mohammedans  is  rc- 
ganled  with  great  reverence,  lie  is  disliiiguished  for  his 

exploit  of  rescuing  a  king's  daughter  from  a  dragon;  but 
this  story  is  a  nu'diaivid  iuvcidiou.  He  is  sometimes  identi- 

fied with  George  of  Ca|ipailocia,  a  fuller,  who  in  3(il  was 
killed  by  the  pagans.  But  authorities  decide  that  they  are 
not  identical. 

Ocorjje  I.:  the  first  Hanoverian  King  of  Great  Britain; 
b.  at  Gsnabriick,  May  28,  1660;  was  the  son  of  Ernst  Au- 

gust, Elector  of  Hanover,  and  great-grandson,  on  his  mother's side,  of  James  1.  of  England.  In  1682  he  married  his  cousin, 
known  as  Sophia  of  Celle,  from  whom  in  1694  he  was  di- 

vorced on  account  of  her  adulterous  intrigue  with  Philip, 
Count  Konigsmark.  In  16!)8  he  became  elector;  served 
against  the  Danes  and  Swedes  1700;  and  held  a  high 
command  in  the  war  of  the  Spanish  succession  1701-09 ; 
succeeded  Anne  as  sovereign  of  Great  Britain  in  1714  in 
consequence  of  the  exclusion  of  the  Stuarts;  was  never 
popular  in  Englahd,  which  he  in  turn  disliked,  although  he 
served  British  interests  faithfully  and  with  more  than  or- 

dinary ability;  but  his  private  character  was  thoroughly 
bad.  Memorable  events  of  his  reign  were  the  first  Jacobite 
rebellion  (1715-16);  the  failure  of  the  South  Sea  Company 

(1720);  the  restoration  of  the  Order  of  the  Bath  (17'3.5);  the 
Spanish  war  of  1726.     D.  near  Osnabrilck,  June  10,  1727. 

George  II. :  King  of  Great  Britain ;  b.  at  Hanover,  Oct, 
30,  168;j;  was  throughout  life  an  oljject  of  dislike  to  his 
father,  in  coiise([Uence  of  which  his  education  wsis  slighted, 
and  his  intellect,  not  naturally  brilliant,  suffered  from  this 
neglect;  married  in  1705  the  Princess  Wilhelmina  Carolina 
of  Brandenburg-Anspach,  whose  remarkalile  al)ilities  for 
many  years  made  good  the  defects  of  her  husband ;  fought 
with  conspicuous  valor  at  Oudenarde  1708:  succeeded  his 
father  in  1727.  His  reign  was  singularly  adorned  by  men 

great  in  art,  letters,  war,  and  diplomacy.  The  king's  fond- ness for  war  led  him  to  take  command  at  the  battle  of  Det- 
tingen  (1743),  where  he  won  a  victory  in  spite  of  tactical 
blunders.  Other  great  events  of  his  reign  were  the  battle  of 
Minden  1739;  of  Fontenoy  1745  ;  the  second  Stuart  invasion 
1745-46 ;  the  wars  of  Clive  in  India ;  and  the  conquest  of 
Canada.  The  king  was  a  man  of  obstinate  temper,  and  was 
far  more  fonil  of  Hanover  than  of  Great  Britain,  where  he 
was  personally  unpopular,  but  he  advocated  liberal  measures, 
by  means  of  which  the  country  made  great  material  and  in- 

dustrial progress.     D.  at  Kensington,  Oct.  25,  1760. 
(ieorge  III. :  King  of  Great  Britain ;  son  of  Frederick, 

Prince  of  Wales;  b.  in  London,  June  4,  1738;  succeeiled 

his  grandfather,  George  II.,  in  1760.  He  was  the  first  Han- 
overian king  who  had  a  British  education  and  a  deep  regard 

for  his  country,  but  his  patriotism  proved  a  tar  worse  thing 
for  his  subjects  than  the  neglect  and  open  dislike  shown  liy 
his  predecessors.  He  was  a  man  of  conscientious  principles, 
and  felt  a  high  regard  for  religion  and  morals,  which  con- 

trasted strangely  with  the  lewdness  of  the  two  preceding  as 
well  as  the  two  succeeding  monarchs,  but  this  was  neutral- 

ized by  his  intellectual  sluggishness,  his  blind  obstinacy 
and  criift,  his  revengeful  and  implacable  hostility  to  those 
who  opposed  his  reactionary  policy,  and  his  equally  blind 
partiality  to  his  political  friends.  The  annals  of  his  reign 

of  sixty  "years,  the  longest  in  English  history,  are  replete with  great  events,  among  which  are  the  Spanish  war  of 
1762-63;  the  Wilkes  controversy  1762-82;  the  passage  of 
the  American  Stamp  Act  1765;  the  publication  of  the  Ju- 

nius letters  1769-72;  the  American  Revolution  1775-83;  the 

Fox  and  North  coalition  1783;'  the  French  Revolution 
1789,  se.q.\  the  Irish  Rebellion  1798;  and  the  Napoleonic 

wars.  (See  Napoleon  I.)  The  king's  mind  was  naturally infirm,  and  in  1810  a  fifth  attack  of  insanity  came  on  and 
proved  incurable.  Blindness  also  supervened,  and  in  1811 
the  Prince  of  Wales  became  regent.  The  Tory  foreign  ]iol- 

icv  of  the  king  was  continued  until  Napoleon's  power  was filially  crushed.  D.  at  Windsor,  Jan.  29,  1820.  His  reign 
is  memorable  for  great  literary  and  industrial  activity. 

George  IV.:  King  of  Great  Britain;  b.  in  St.  James's 
Palace,  London,  Aug.  12,  1762 ;  received  a  careful  training, 
but  became  early  conspicuous  for  his  loose  habits.  In 

1781  joined  the  Whig  opposition  to  his  father's  public  pol- icy ;  in  1791,  in  consequence  of  misconduct  on  the  turf,  he 

got  into  trouble  with  his  Whig  friends,  and  then  became, 

and  ever  after  remained,  a  'I'ory ;  nuirried  (Caroline  Amelia 
of  Brunswick  1795,  and  in  1796  se|iarated  from  her  on  the 

ground  of  her  .supposed  adultery,  for  whi(-h  she  was,  how- 
ever, not  lirought  to  trial  until  1820,  ami  was  then  acquitted. 

In  1811  Gerirge  became  regent,  and  in  1820  king.  The 
wars  with  Napoleon,  that  of  1812-15  in  the  U.  S.,  the  Ro- 

man Catholic  emancipati(jn,  the  conquest  of  Anican,  and 
the  Tenasserim  provinces,  the  slow  but  healthy  advance  of 
liberal  ideas  in  (Jreat  Britain,  so  vigorously  and  constantly 
opposed  by  able  Tory  leaders,  and.  above  all,  the  progress 
of  the  physical  sciences,  pure  and  applied,  in  England, 

make  thi^  reign  of  George  IV'.  one  of  the  most  interesting 
periods  of  British  history.  (See  Thackeray's  Four  Georges (1860);  The  Urevllle  Menwirs  (1874)).  D.  iit  Windsor,  June 
26,  1830. — Princess  Charlotte  Augusta,  his  oidy  child  by  his 
wife.  Queen  Caroline,  and  greatly  beloved  by  thi^  ICnglish 
people,  was  married  in  1816  to  Leopold  of  Saxe-Coburg, 
afterward  King  of  the  Belgians,  and  died  in  the  following 

year. 

George  V. :  ex-King  of  Hanover.  See  Cumbeelamd  and 
Teviotdale,  Duke  ok. 

George  I. ;  King  of  Greece,  with  the  title  "King  of  the 
Hellenes":  b.  at  Copeidiagen,  Dec.  24,  1845;  second  son  of 
Christian  I.X..  King  of  Ilennuirk.  In  1863  he  accepted  the 
(jllcr  of  the  crown.  King  Olho  having  been  dei)Osed.  In 
1867  he  married  Olga  Constantinovna,  daughter  of  the 
Grand  Duke  Constantine  of  Russia,  His  children  are  bred 
in  the  ({reek  faith,  but  the  king  is  a  Lutheran. 

George,  Henby;  political  economist;  b.  in  Philadelphia. 
Pa.,  Sept.  2,  1839 ;  attended  the  public  schools  until  1853 ; 
went  then  into  a  counting-house,  learned  to  set  type,  be- 

came a  sailor,  and  went  to  California  in  1858.  After  work- 
ing at  the  case  for  some  years  lie  became  first  a  reporter 

and  afterward  the  editor  of  the  San  Francisco  Times,  and 

was  in  1876  appointed  State  inspector  of  gas-meters  for  Cali- 
fornia, but  moved  in  1880  to  New  York.  In  1880-81  he 

visited  the  United  Kingdom,  and  soon  became  widely  known 
as  a  writer  and  lecturer  on  subjects  of  political  economy  and 
social  reform.  Among  his  publications  are  Our  Land  and 

Land  Policy  (1871) ;  Proqress  and  Poverty  (1879) ;  The  Irish 

Land  Question  (1881);  ̂ Social  Problems  (1884);  Protection 
or  Free  7'rade  (1886).  He  was  nominated  by  the  Central 
Labor  convention.  Sept.  23,  1886,  for  mayor  of  New  York, 
but  was  defeated  in  the  election.  He  was  again  candidate 
for  mayor  of  New  York  in  1897,  but  died  Oct.  29,  a  few  days 
before  the  election. 

George,  James  Zachariah  :  U.  S.  Senator;  b.  in  Monroe 
CO.,  Ga.,  Oct.  20,  1826;  educated  in  the  common  schools; 

served  as  private  in  the  Mexican  war;  on  his  return  studied 

law;  reporter  of  the  high  court  of  errors  and  appeals  1854- 
64 ;  voted  for  the  ordinance  of  secession  in  Mississippi  1861 ; 
colonel  and  brigadier-general  in  Confederate  army  1861-G5; 
chief  justice  of  Supreme  Court  of  Mississippi  1879-81 :  elected 
to  the  Senate  as  Democrat  from  Mississippi  in  1880;  re- 

elected 1886  and  1892.  D.  at  Mississippi  City,  Miss.,  Aug. 
14, 1897.  C.  H.  T. 

George.  Lake:  a  beautiful  sheet  of  water  in  the  State  of 
New  York,  extending  N.  N.  E.  and  S.  S.  W.,  and  having 
Warren  County  on  the  N.  W.  and  Washington  County  on 
the  greater  part  of  its  S.  E.  border.  Its  length  is  36  miles ; 
its  breadth,  from  1  to  3  miles.  Lake  George  was  the  scene 

of  important  militarv  operations  during  the  French  and 
Indian  war  of  1755^59.  Here  stood  Fort  George.  Fort 

William  Henry,  and  other  works.  The  lake  is  310  feet 
above  tide.  Its  outlet  flows  into  Lake  Champlain.  The 

lake  contains  some  300  islands.  Its  waters  are  clear  and 

are,  in  some  places,  400  feet  deep.  Steamboats  ply  upon  it 
in  summer.  It  is  sometimes  called  Lake  Horicon,  but  its 
Indian  name  was  Caniaderioit. 

Georges.  Karl  Ernst :  lyatin  lexicographer;  b.  in  Gotha, 
Germany,  Dec.  26.  1806.  Studied  classical  philology  in 

Giittingen  and  Leipzig  from  1826-29.  His  Latin-German 
Dictionary  (4  vols.,  10  edit.,  1882),  while  not  aiming  at  the 

completeness  of  a  thesaurus,  is  the  most  reliable  and  scien- 
tific work  on  Latin  lexicography  published  u]!  to  date  (1893). 

He  is  also  the  author  of  a  German-Latin  Lexicon  (2  vols., 

1883,  7  edit.)  and  a  verv  valuable  Worferbiich  der  latem. 

Wortformen  (1891).  "  Alfred  Gudeman. 
Georgetown  (commonlv  called  Denierara) :  capital  and 

chief  town  and  port  of  British  Guiana;  on  the  right  bank 
of  the  Denierara  river,  a  mile  above  its  mouth  (see  map  ol 
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South  America,  ref.  3-l<^).  Tlio  Demerara  at  this  point  is  a 
mile  wide,  anil  forms  an  excellent  harbor,  but  the  liar  only 
admits  vessels  of  10  feet  draught.  The  city  is  built  on  low 
and  flat  land ;  it  is  well  laid  out,  with  wide  streets,  but  most 

of  the  houses  ai-e  of  wood.  The  water-supjily  is  poor  and 
the  inhabitants  are  hu'gely  dependent  on  cisterns,  supple- 

mented by  artesian  wells.  Mean  teinperatui'e,  about  89°  F., 
varying  little  with  the  seasons.  Formerly  yellow  fever  was 
endemic  here,  but  the  place  is  now  fairly  healthful.  There 
is  an  active  trade,  nearly  all  the  toreifjn  conimeree  of  the 
colony  being  carried  on  through  this  port.  A  railway  runs 
to  Mahaica  and  Berbice.  Oeorgelown  was  founded  in  1774 
by  the  Dutch,  who  called  it  Stabroek.    Pop.  (1891)  53,176. 

Herbert  H.  Smith. 

Georgetown  :  a  prosperous  town  and  port  of  Prince  Ed- 
ward island ;  on  the  eastern  coast ;  H9  miles  by  rail  from 

Charlottetown  (see  map  of  (Quebec,  ref.  1-C).  It  is  the  best 
winter  port  of  the  island,  and  has  a  large  shipping-trade  in 
agricultural  produce.     Pop.  1,300. 

Georg'etown  :  village;  Equessingtownship.Halton  Coun- 
ty, Ontario,  Canada  (for  location,  see  map  of  Ontario,  ref. 

4-0) ;  on  Credit  river  and  the  tirand  Trunk  Railway :  uO  miles 
N.  W.  of  Toronto.  It  has  excellent  water-power,  paper-mills, 
knitting  and  woolen  factories,  knitting-machine  works,  and 
otiier  industries,  and  contains  7  churches,  1  bank,  public, 
high,  and  grammar  schools,  town-hall,  fine  stores,  and  manv 
handsome  residences.  Pop.  (1881)  1,473;  (1891)  1.509;  with 
sidjurbs,  2,100.  Editor  of  '■  Herald." 

(jeorgetown  :  town ;  capital  of  Clear  Creek  eo.,  Col.  (for 
location  of  county,  see  map  of  Colorado,  ref.  3-D);  on  Clear 
Creek  and  the  Union  Pacific  Railway ;  in  a  beautiful  valley 
in  the  heart  of  the  Rocky  Mountains;  53  miles  W.  of  Den- 

ver. It  is  the  center  of  the  great  silver  region,  and  has  four 
sampling-mills.  There  are  several  public  parks,  gas.  water, 
and  electric-light  plants,  5  churches,  public  and  parochial 
schools,  Roman  Catholic  hosjiital,  3  banks,  and  3  weekly 
newspapers.  Pop.  (1880)  3,394 ;  (1890)  town  1,937,  precinct 
4,083.  ICditor  of  "Colorado  Miner." 
Georgetown  :  town  ;  cajiital  of  Sussex  co.,  Del.  (tor  loca- 

tion of  countv,  see  map  of  Delaware,  ref.  6-N) ;  on  the 
Phila.,  Wil.  and  Bait.  Railroad  ;  40  miles  S.  of  Dover.  It  has 
several  churches  and  graded  schools,  a  bank,  and  3  weekly 
newspapers,  and  is  principally  ensraged  in  the  canning  in- 

dustry.    Pop.  (1880)  895  ;  (1890)  l';353. 
Georgetown,  D.  C. :  See  Wasuisuton,  D.  C. 

Georgetown:  town;  capital  of  Scott  co.,  Ky.  (for  loca- 
tion of  county,  see  map  of  Kentucky,  ref.  3-H) ;  on  North 

Elkhorn  creek  and  on  the  Ky.  Mid.  Railway,  the  Louisville 
S.  Railroad,  and  the  t^ueen  and  C.  Route;  13  miles  N.  of 
Lexington,  30  miles  E.  of  Frankfort.  It  is  in  the  heart  of  the 

"  blue-grass  country,"  and  is  the  center  of  large  farming  and 
stock-raising  interests.  It  Ls  the  seat  of  Georgetown  College 
(Baptist,  organized  1838)  and  of  the  Georgetown  Female 
Seminary,  and  has  excellent  water-power,  several  private 
schools.  3  banks,  and  3  weeklv  newspapers.  Pop.  (1880) 
2.061;  (1890)  not  separatelv  returned;  (1893)  estimated, 
3,250. 

Georgetown ;  village :  ca|)ita,l  of  Brown  co.,  0.  (for  loca- 
tion of  county,  see  map  of  Ohio,  ref.  8-D) ;  on  Wliite  dak 

creek  and  the  Cin.,  Georgetown  and  Portsmouth  Railroad ; 
7  miles  N.  of  the  Ohio  river,  42  miles  E.  of  Cincinnati.  It  is 
in  an  agricultural  and  blue  limestone  region,  and  tobacco- 
raising  is  an  important  Industry.  It  has  4  clnirches,  fine 
court-house,  woolen-factory,  steam  flour-mill.  1  bank,  and 
3  weekly  newspapers.     Pop.  (1880)  1,293;  (1890)  1,473. 

Editor  of  "  News-Desigorat." 
Georgetown :  town  :  eapital  of  Georgetown  co.,  S.  C.  (for 

location  of  county,  see  map  i)t  South  Carolina,  ref.  6-G) ;  on 
Winyaw  Bay,  at  the  mouth  of  the  Waccamaw  river,  and  on  the 
Georgetown  and  West.  Railroad ;  50  miles  N.  E.  of  Charles- 

ton. It  is  a  port  of  entry,  with  direct  water  communication 
with  New  York  ;  contains  several  lumber-mills,  rice-mills, 
and  turpentine  distilleries,  and  has  a  large  export  trade  in 
rice,  pine  lumber,  and  turpentine.  It  has  one  bank  and  a 
weekly  newspaper.     Pop.  (1880)  3,557;  (1890)2,895. 

Georgetown  ;  town  ;  capital  of  Williamson  co.,  Tex.  (for 
location  of  county,  see  map  of  Texas,  ref.  4-H) ;  on  the  San 
Gabriel  river,  here  spanned  by  a  handsome  suspension  bridge, 

and  on  the  International  and  (ireat  Northern  Railroad:  "25 
miles  N.  of  Austin.  It  is  in  an  agricultural  region;  has 
manufactories  of  furniture,  saddles  and  harness,  plows,  ice, 159 
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nil  kinils  of  woodwork  for  linilding  purposes;  and  contains 
3  holds,  2  banks,  and  2  weekly  newspapers.  It  is  the  seat 
of  Southweslei'n  University,  which  has  the  patronage  of  the 
five  a-nnual  ccmferences  in  Texas  o!  tlie  Methodist  Episcopal Church  South,  ami  an  annual  allcndanco  of  students  of 
000;  and  the  Texas  Chautaucjua.  Assendjly,  a  thriving  insti- 

tution, is  established  on  the  other  side  of  the  river.  Pon 
(1880)  l.iio-l;  (1890)  2.447. 

Geon 
an  institution  of  learning  at town  I'niver.sity  :        ^ 

Georgetown,  D.  C. ;  founded"  in  1788.  when  the  "first  building was  begun ;  classes  opened  in  1793 ;  chartered  bv  Congress 

as  a  university  1815;  astronomical  observatory 'erected  in 
1845;  medical  department  organized  1851;  law'department 1870.  Other  buildings  were  added  from  time  to  time,  chief 
among  them  the  new  stone  college  building,  317  feet  long, 
begun  in  1878,  the  new  law  school  1891,  the  Riggs  Library 

1890,  and  the  Dahlgren  Memorial  Chapel  1892.  Student's can  enter  the  preparatory  department  at  any  age,  though 
young  children  are  not  admitted,  and  no  previous  scholastic 
attainments  are  required  beyond  the  mere  rudiments  of 
knowledge.  The  applicant  is  exannned,  and  placed  in  the 
class  for  which  he  is  fitted  by  his  jirevious  course  of  study. 
For  those  who  begin  at  the  lowest  point  a  seven  years'  course 
is  required;  this  term  maybe  shortened  by  extraordinary 

diligence  or  proficiency,  but  promotions  are  "rarelv  made  ex'- cejjt  at  the  close  of  the  scholast  ic  year.  Rewards  are  dis- 
tributed in-medals  or  books,  or  by  honorable  mention,  at  the 

close  of  the  year.  No  distinction  is  made  in  the  reception 
of  students  on  tlie  ground  of  religious  lieiief.  The  schools 
of  law  and  medicine  are  conducied  in  Washington.  Lec- 

tures are  given  in  the  evening  in  these  schools,  which  enables 
clerks  in  the  employ  of  the  Government  and  other  persons 

engaged  during  the'  day  to  avail  themselves  of  the  study  of law  or  medicine.  The  university  is,  and  alwavs  has  been, 

directed  by  the  Jesuits.     It  is  sup'ported  by  tuition  fees. 
Georgia,  ]or'ji-q,  [by  false  association  with  Georgia,  a 

state,  and  Creo/-.^e,  from  I'ers.  Ourj,  GurjistCm,  Georgia;  na- 

tive name  is  KarthveU,  Russian  ' Grunia]:  formerly  a  king- dom, comprising  the  territory  S.  of  the  Caucasian  moun- 
tains, between  the  Black  and  the  Caspian  Seas,  and  bounded 

S.  by  Asiatic  Turkey  and  Persia ;  now  divided  into  the  Rus- 
sian governments  of  Tiflis.  Kutais,  Elizabethpol,  Baku,  and 

Erivan.  After  the  death  of  Alexander  the  Great  the  Geor- 
gians succeeded  in  establishing  themselves  as  an  independ- 

ent people  with  a  government  of  their  own;  and  although 
they  were  conquered  and  made  tributary  several  times  by 
the  Arabian  caliphs,  by  Tiinur,  and  by  Persia,  thev  main- 

tained a  political  position  as  a  state  until  the  beginning  of 
the  nineteenth  century,  when  Georgia  was  merged  into  the 
Russian  empire.  Early  in  the  fourth  century  (318  a.  d.)  the 
Georgians  were  converted  to  Christianity,  but  at  present 
many  are  Mohammedans.  Their  languiige  forms  a  very 
interesting  intermediate  link  between  the  Indo-European 
languages  and  the  monosyllabic  tongues  of  Eastern  Asia. 
(See  Georgian  Language  and  Literati-re.)  Georgian 
women  are  celebrated  for  personal  beauty. 

Georgia  (so  named  in  honor  of  George  I.  of  England) : 
one  of  the  South  Atlantic  States,  and  one  of  the  original 

thirteen  (see  map  of  Georgia),  Iving  between  :30°  20'  and  35' 
N.  hit.  and  80°  48'  and  85=  3'8'  W.  Ion.;  bounded  N.  by North  Carolina  and  Tennessee.  E.  by  South  Carolina  and 
the  Atlantic,  S.  by  Florida,  and  W.  by  Florida  and  Alabama ; 
extreme  length  from  N.  to  S..  330  miles;  extreme  breadth 
from  E.  to  W.,  354  miles :  area,  59,475  sq.  miles,  or  38.064,000 
acres.  According  to  the  census  of  1890,  Georgia  ranks 
twelfth  among  the  States  in  population,  fourth  in  value  of 
marble  products,  sixth  in  value  of  granite,  and  twelfth  in iron. 

Tnpngraphy — Movntains.  Rivers,  etc. — Georgia  is  well 
watered.  Of  the  rivers  running  to  the  Atlantic  the  princi- 

pal are  the  Savannah,  forming  the  boundary  between  Geor- 
gia and  South  Carolina,  and  its  affluents:  the  Ogeechee  and 

Cannouchee :  the  Altamaha.  formed  by  junction  of  Oconee 
and  Ocmulgee,  and  their  affluents.  Little  Ocmnlgee  and  Ap- 

jialachee ;  the  Satilla  and  St.  Mary"s  (between  which  is  the 
great  Okefenokee  swamp)  drain  the  S.E.  The  Withlacoochee 
and  Allapaha,  uniting  in  Florida  to  form  the  .Suwannee,  the 
Oehlochonee.  and  the  Flint  and  Chattahoochee,  uniting  at 
the  Florida  line  to  form  the  Appalachicola.  are  the  principal 
rivers  flowing  directly  into  the  Gulf.  There  are  also  in  the 
N.  W.  large  affluents  of  the  Alabama,  the  Coosa,  formed  bv 
the  junction  of  the  Etowah  and  Oostanaula,  and  some  tribu- 

taries of  the  Tennessee.    There  are  numerous  islands  along 
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tlie  coast,  and  seven  sounds  between  these  and  llie  main- 
land. The  coast,  for  20  miles  inland,  is  low  and  swampy: 

at  t  liat  distanoe  it  rises  by  a  terrace  formation  70  to  100  feet, 

for  20  miles  more,  when  a  second  terrace  appears,  rising 

Seal  ut"  tie«M-}<ia. 

gi-adually  to  57fj  feet  above  the  sea  in  I5aldwin  County,  160 

to  200  n'liles  from  the  sea.  IIci-c  the  foot-hills  begin,  and 
rise  in  the  W.  and  N.  W.  to  2.500  and  4.000  feet^.  The 
mountain  district  covers  25  connties,  lying  mostly  N.  W.  of 

the  C'hiittahoocliee.  The  hills  run  in  nearly  parallel  ranges 
with  each  other,  thougli  with  outlying  spurs.  There  are 
many  beautiful  cataracts  and  waterfalls  in  this  region. 

(feoloyy,  3Ii)i.erals,  Mining,  etc. — Georgia  is  characterized 
by  four  distinct  l)elts.  representing  (a)  the  crystalline  rocks, 
supposed  to  be  Archa\in.  (occupying  a  large  portion  of  the 

northeast  part  of  the  State;  (&)'the''Paheozoic  group  occur- ring only  in  ten  counties,  in  t  lie  extreme  northwest ;  (c)  the 

Cretaceous,  in  tlie  middle  west  part  of  the  State  around  Co- 
lumbus; (d)  the  Tertiary,  covering  the  entire  southeast  and 

south  part  of  the  State.  A  large  portion  of  the  country, 
underlaid  by  tlie  crystalline  rocks,  consists  of  the  so-called 
Piedmont  plains,  or  a  geutlv  rolling  country  with  an  altitude 
of  from  700  to  1.200  or  1.300  feet  above  the  sea;  but  in  the 

more  northwestern  portion  of  this  belt  the  crystalline  rocks 

rise  into  bold  mountains  intercepted  by  valleys.  The  Pahe- 
ozoic  countrv  consists  of  a  number  of  broad  valleys  from 

800  to  1,000  i'eet  aliove  the  sea,  traversed  by  many  ridges  a 
few  hundred  feet  liigh.  and  some  narrow  mountains  rising 

from  1.500  to  2.000  feet  above  the  sea.  The  Cretaceous  coun- 
try occupies  a  rather  small  triangular  area.  500  or  600  feet 

above  the  sea.  and  consist  of  jjlains  intersected  with  many 

deep  vallevs.  A  considerable  portion  of  the  Tertiary  coun- 

try has  an" altitude  of  Irom  400  to  600  feet,  and  consists  of 
plains  with,  however,  some  higher  ridges;  but  the  country 
gradually  descends  to  near  sea-level. 

The  to'tal  aimual  value  of  mineral  products  according  to 
the  census  of  1880  was  .f  553,918 ;  by  the  census  of  1890  it 

was  $2.988.935— an  increase  of  $2,435,022.  or  4:^9-60  per 
cent.  In  the  mineral  resources  may  l>e  mentioned  exhaust- 
less  beds  of  marble  of  excellent  quality.  Georgia,  though 
onlv  lately  <leveloping  this  source  of  wealth,  already  ranks 
fourth  auiong  tlie  States  in  marble  products.  Iron  ores  are 
found  in  exhaust  less  beds  all  over  the  northern  section  (jf 

the  State.  Extensive  coal-fields  are  to  be  found  in  North- 
west Georgia,  corundum  and  abestos  in  the  northeast ;  build- 

ing-stones and  slate  in  vast  abundance,  fire-clay,  beauxite, 
and  other  materials  used  in  trade  and  art  are  to  be  found 

in  paying  quantities.  Gold  mines  are  successfully  worked, 
and  there  is  a  vast  store  of  this  most  precious  of  metals  in 
the  soil  of  the  St.ate.  The  clays  of  the  State  are  extremely 
variable  and  are  suitable  for  brick  and  tiles  of  all  kinds; 

fire-clay  occurs  in  all  the  great  groups  or  formations  de- 

scribed', and  sonn;  of  these  are  naturally  white  and  form 
kaolin ;  others  again  are  tinted.  The  principal  products  in 
1891  were  cement,  $40,000;  coal,  $256,500;  coke,  $231,878; 

irold,  $80,000;  granite,  $790,000;  iron  ores,  long  tons,  250,- 
755;  manganese  ores,  $27,825;  marble.  $275,000;  pig  iron, 
short  tons,  55,841  ;  and  roofing  slate,  $13,500. 

Soil,  Productions,  t^r.— The  soils  of  Georgia  may  be  de- 
scribed as  the  red  and  brown  loams,  gray-gravelly  lands. 

sandy  lands  and  llatwoods  of  extreme  Northwest  Georgia; 

the  red-clay  lands  and  gray-sandy  lauds  of  .Middle  and 
Northeast  Georgia:  the  red-clay  lands  (marl  beds;;  the 

sandy  lands  of  Middle  and  Southern  Georgia;  and  the  savan- 
nas and  palmetto  flats  of  the  coast.  Along  the  coast,  in  the 

alluvial  lauds  of  the  river  valleys,  and  in  the  better  paits  of 
the  northern  section  of  the  State,  the  soil  is  fertile.  The 

greater  portion  of  the  soil  is  of  medium  fertility,  but  capa- 
ble of  high  development.  The  forest  growth  is  red,  while, 

and  S|)anish  oak.  hickory,  dogwood,  i)0|)lar,  chestinit,  and 
pine;  the  agricultural  [iroducls  are  corn,  oats,  wheat,  rice, 

clover,  grasses,  and  long  and  short  stajde  cotton.  The  yel- 
low pine  furnishes  a  large  proportion  of  the  wealth  of  the 

State,  the  cutting  of  lumber  and  the  making  of  turpentine 

constituting  two  of  the  largest  and  most  profitable  indus- 
tries. Savannah  and  Brunswick  are  the  largest  markets 

foi'  naval  stores  in  the  worlil. 
Oranges,  leiiioiis,  pineapples,  bananas,  and  olives  arc  grown 

to  perfection  in  the  southern  part.  The  growing  of  peaches, 
grapes,  and  watermelons  ((icorgia  being  the  home  of  the 
best  varieties  of  both  melons  and  peaches)  has  become  very 

profitable.  A  profit  of  $100  an  acre  has  not  been  unusual. 
Apples  are  successfully  raised  in  the  northern  portion,  and 
pears,  cherries,  plums,  quinces,  strawberries,  and  other  fruits 
are  grown  everywhere.  Tobacco,  sugar-cane,  sorghum,  pea- 

nuts, and  Irish  and  sweet  potatoes  are  also  raised.  The 

methods  of  cultivation  have  much  impmve<l,  and  the  re- 
sults are  encouraging. 

The  principal  cereal  productions  are  Indian  corn,  oats, 

and  wheat,  and  the  totjil  area  of  these  ci-ops  under  cultiva- 
tion in  1892  was  4.029.114. 

Of  wild  animals,  etc.,  may  be  mentioned  the  black  and 
brown  bear  (very  scarce);  panther  and  wild  cat  in  Northern 

Georgia,  but  very  few  of  either  species  are  left.  The  rac- 
coon, opossum,  rabbit,  and  squirrel  abound  everywhere. 

Alligators  are  found  in  watei-s  of  the  extreme  southern  por- 
tion, and  venomous  serpents  in  the  southern  swamjjs. 

Climate. — The  climate  of  Georgia  is  variable,  but  exceed- 
ingly healthful.  Its  range  embraces  quite  cold  weather, 

with  snow  and  ice,  in  the  mountainous  regions  in  the  north- 
ern, and  a  semi-tropical  temperature  in  the  southern  por- 

tion. Very  hot  or  very  cold  spells  are  rare,  and  the  greater 
jiart  of  the  State  possesses  a  mild  and  invigorating  climate. 
The  mean  for  January  for  the  State  is  about  .50  ,  for  .July 

80  \  and  for  the  year  about  65'.  The  rainfall  for  the  State 
averages  about  48  inches,  the  fall  being  generally  distrib- 

uted thrcmghout  the  year:  there  are  neither  wet  nor  dry 
seasons,  the  driest  part  of  the  year  falling  in  Sept  ember  and 
October.  The  winters  are  usually  mild,  and  the  summers, 
while  warm  in  the  south,  are  never  excessively  so. 

Divisions. — For  administrative  purposes.  Georgia  is  di- 
vided into  137  counties,  as  follows: 

.\ppling   Batter   
Baldwin   
Banks   
Bartow   
Berrien   
Bibb   
Brooks   
Bryan    
Bulloch   
Burke   
Butts   
Calhoun   
Camden   
Campbell   Carroll   

Catoosa   
Charlton   
Chatham   
Chattahoochee  . 
Chattooga   
Cherokee   Clarke   

Clay   
Clayton   Clinch   
Cobb   
Coffee   

Colquitt   Columbia   
Coweta    
Crawford   
Dade   
Dawson   
Decatur   

B-J 7-G 

4-H 
2-H 
8-F 
7-H 
4-H 
7-H 

.5-K 
5-J 
4-J 
3-G 

6-F 
7-K 
3-G 
3-F 

1-F 7-J 

.■i-K 

5-F 
S-F 2-6 
2-H 
6-F 
3-G 

7-1 a-G 

6-1 7-H 

3-1 3-F 
4-G 

1-E 

2-G 

7-G 

Pop. 

1880. 

Pop. 

1890. 

5,276 

8.676 

7,307 

fi,144 
13.806 14.608 7.337 

8.562 18.690 20.616 

6,619 
10,694 

27.147 
42,370 

11,727 
13.979 

4,929 
5,520 

8,053 

13,712 

27,128 

28,501 

8.311 
10,566 

7.024 

8.438 6.183 
6,178 

9.970 
9.115 

16,901 

22.301 

4,7:39 

5.431 

2.154 
3,3:35 

45,023 

57,740 

5.670 

4,902 

10,021 11,202 

14,.325 
15,412 

11,702 15,186 

6,650 

7.817 

8,027 
8,293 

4.138 

6,K>2 
20,748 22.286 

5,070 

10,483 

2,527 

4,794 

10.465 
11,281 

21,109 
22,354 

8.656 9,315 

4,702 
5,707 5,837 5,612 

19,072 19,949 

COU.NTY  TOWKS. 

Pop. 

1890. 

Baxlev   1 

3,37 

Newton   200 

SlilledgeviUe   3.322 
Homer   

946 

Cartersville   
3.171 Nashville   i 426 

Macon   
22.746 

Quitman   

1,868 

Clyde       

900 

Statesboro   
425 

Wayneslioro .... 

1.711 
Jackson   

922 
Morgan   

180 
St.  Mary's   ' 575 

Fairburn   

695 
Carrollton   

1,451 Ringgold   ' 465 
Trader-sHitl... 

578 

Savannah   

43.1S9 Cusseta   
241 

Summerville   

560 

Canton   
659 

Athens   

8.639 

Fort  Gaines   

1.097 
Jonesboro   

803 

Homerville   
MT 

Marietta   

3.381 

Douglas   

1,287 

Moultrie   

645 

.\ppling   

1.640 

Newnan   

2,859 

Knoxville   

580 

Trenton   

378 

Dawsonville   

843 

Bainbridge   

1,66S 

•  Reference  for  location  of  cotmties,  see  map  of  Georgia. 
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COUNTIES. 

Dekalb   
Dodge   
Dooly   
Dougherty... 
Douglas   
Early   
Echols   
Efflngham.  . 
Elbert   
Emanuel   
Fanniu   
Fayette   
Floyd   
Forsyth   
Franklin   
Fulton   
Gilmer   
Glascock   
Glynn   
Gordon   
Greene   
Gwinnett   . . . 
Habersham. , 
Hall   
Hancock   
Haralson   
Harris   
Hart   
Heard   
Henry   
Houston  .... 
Irwin   
Jackson   
Jasper   
Jefferson   
Johnson   
Jones   
Laurens   
Lee   
Liberty   
Lincoln   
Lowndes   
Lumpkin   
McDuffle   
Mcintosh   
Macon   
Madison   
Marion   
Meriwether.. 
Miller   
Milton   
Mitchell   
Monroe   
Montgomery. , 
Morgan   
Murray   
Muscogee   
Newton   
Oconee   
Oglethorpe . . . 
Paulding   
Pickens   
Pierce   
Pike   
Polk   
Pulaski   
Putnam   
Quitman   
Rabun   
Randolph   
Richmond  . . . . 
Rockdale   
Schley   
Screven   
Spalding   
Stewart   
Sumter   
Talbot   
Taliaferro   
Tattnall   
Taylor   
Telfair   
Terrell   
Thomas   
Towns   
Troup   
Twiggs   
Union   
Upson   
Walker   
Walton   
Ware   
Warren   
Washington . . 
Wayne   
Webster   
White   
Whitfield   
Wilcox   
Wilkes   
Wilkinson  . . . 
Worth   

3-a 
5-1 
5-H 

6-G .3-P r-F 
8-1 
5-K 
3-1 
4-J 

l-G. 
3-G 
2-F 2-G 
2-H 
3-G 
l-G 
,S-I 
7-K 
2-F 3-H 
2-G 
1-H 
2-H 

3-1 
3-F 
4-F 
2-1 
3-F 
3-G 
5-H 
S-H 
2-H 
3-H 
4-J 
4-1 
4-H 
5-1 6-G 
6-K 

3-1 
7-H 2-G 

3-1 
6-K 
5-G 
2-H 
5-G 
4-F 
7-F 
2-G 
7-G 
4-G ."i-I 
3-H 
1-F 
5-F 
3-H 
3-H 
2-H 
2-F 
2-G 
7-J 4-G 
2-F 
5-H 
3-H 
6-F 
1-H 
6-F 
3-J 
3-G 5-G 
4-K 
4-G 
5-F 5-G 
4-F 
3-1 5-J 
5-G 

6-1 6-G 
7-G 
l-G 
4-F 
4-H 
l-G 
4-G 
1-E 
2-H 
7-1 
3-1 
4-1 
7-J 
5-a 
2-H 
1-F 
6-H 

3-1 
4-H 
6-H 

Pop. 

Totals      1,542,180    1.837,353 

14,497 
5,3.58 

12,420 
12,622 
6,934 
7,611 
2,.553 
5,979 

12,957 

9,759 
7,245 
8,605 

W,418 10,5.59 
11,453 
49,137 
8,386 
3,577 
6,497 11,171 

17,547 
19,.531 

8,718 15,298 
16,989 
5,974 

15,758 
9,094 8,769 

14,193 
22,414 
2,696 16,297 

11.851 
15,671 

4,800 11,613 
10,053 
10,577 
10,649 
6,412 11,049 
6,526 
9,449 
6,241 

11,675 

7,978 8,598 

17,661 
3,720 
6,261 
9,392 18.808 

5,381 14,032 
8.269 

19,.322 
13,623 
6,351 

15,400 
10.887 
0,790 
4,.i38 

15,849 
11,9.52 
14,0.58 
14,539 
4,392 
4,634 

13.34! 
.34,665 

6,818 
5,302 
12,786 
12.585 
13,998 
18,239 
14,115 
T.OM 

6,988 

8,597 
4,838 

10,451 
20,597 

3,261 20,565 
8,918 

6,431 
12,400 

11.0.56 
15,622 

4,159 10,885 
21,964 
5.980 

5,237 
5..341 

11,900 3,109 

15,985 
12,061 
5,892 

Pop. 

1890. 

17,189 

11,4.52 
18,146 

12,2(16 
7,791 
9,792 3,079 

5,.599 16,376 
14,703 

8,724 

8,728 28.391 
ll,l.w 

14,070 
84,6.55 
9,074 

3,7211 13,420 

12,758 
17,051 
19,899 
11, .573 
18,047 
17,149 
11.316 
16,797 

10.8K7 

9,.557 
16,320 
21,613 
6.316 

19,176 
13,879 
17,213 
6,129 

12,709 
13,747 

9,074 
12,887 

6,146 15,102 

6,867 

8,789 6,470 
13,183 
11,024 

7,728 20,740 
4,275 

6,208 
10,900 
19,137 

9,248 16,041 
8,461 

27,761 
14,310 
7,713 

16,951 

11,948 8,182 

6,379 
16,300 
14,945 

16,5.59 
14.842 
4.471 

5,606 15.267 

45,194 

6,813 
5,443 

14,424 
13,117 
15,682 
82,107 
1.3,2.58 

7,291 
10.253 
8,666 

5,477 
14,503 
26,154 

4,004 
20,723 

8,195 

7,749 12,188 

13.282 17.467 

8,811 
10,957 
35,337 

7.485 
5,695 
6,151 

12,916 

7,980 18,081 
10.781 

10,048 

COUNTY  TOWNS. 

Decatur   
Eastman   
Vienna   
.Vlbany   

Douglasville  . . 
:  Hlukcly   
Statenville .... 

Springfield .... 
Elilerton   
Swaiusboro  . . . 
j\l(  irganton .... 
Fayetteville... Ko'ine   
Cumniing   
(Jaruesville   
.Vtlanta   
Ellijay   
Gibson   
Brunswick .... 
Calhoun.. ..... 
Greenesboro  . . , 
Lawrencpville. , 
t'lark.-sville.... 
Gainesville   

Sparta   Buchanan   
Hamilton   
Hartwell   
Franklin   
MeDonough   
Perry   
Irwinville   
Jefferson   
Monticello   
liOuisville   
Wrightsville  . . . 
Clinton   
Dublin   
Leesburg   
HinesvilTe   
Lincolnton   
Valdosta   
Dahlonega   
Thomson   
Darien   
Oglethorpe   
Danielsville . .  . 
Buena  Vista  . . . 
Greeneville   
Colquitt   
Alpharetta   
Camilla   
Forsyth   
Mt.  Vernon   
Madison   
Spring  Place. . . 
Columbus   
Covington   
Watkinsville. . . 
Lexington   
Dallas.   
Jasper   
Blackshear    
Zebulon... .. . . . 

Cedartown .'   Hawkinsville. . . 
Eatonton   
Georgetown, . . . 
Clayton   
Cuthbert   
Augusta   
Conyers   Ellaville   

Sylvania   Griffin   
Lumpkin   
Americus'   Talbotton   
Crawford  ville.. 
Reidsville   
Butler   
McRae   
Dawson   
Thomasville  . . . 
Hiwassee   
La  Grange   
Jeffersonville . . 
Blairsville   
Thomaston   
La  Fayette   
Monroe   
Waycross   
Warrenton   
Sandersville   
Jesup   
Preston   
Cleveland   
Dalton   
.\bbeville   
Washington . . . . 
Irwinton   
Isabella   

Pop. 

1890. 

1,013 
1,(162 .53(1 

4.008 

863 

441 
514 

52 

1,572 395 

170 380 

6,957 356 
275 

65,.533 4:17 

197 
8,4.59 680 

1,313 566 
396 

3,202 
1..540 
324 493 

720 

2.5(1 

515 

665 

41 

640 

849 

836 910 

324 862 

442 162 
220 

2,854 896 
a36 

1,491 
486 
149 78S 

750 175 

256 

866 

920 707 

2,131 

194 
17,303 

1,823 

3U 

441 
455 .333 656 
315 

1,625 
1,7.55 
1,682 348 

631 

2,328 33.300 

1.349 

475 

.338 

4,503 
1,100 
6,398 

1,140 ,584 

106 712 

426 2,284 

.5,514 200 

3,090 
1.56 
114 

1.181 
377 
983 

3.364 974 

1.760 
907 

215 197 

3.046 

6.57 

2.631 
.3.50 

126 

•  Reference  for  location  of  counties,  see  map  of  Georgia. 

Pnnn/m/  Ciiifs  nnd  7V>;/7i,'!.— Atlanta  (capital),  6.")..'):{3; 
Savaiiiiali,  4:i,ISII;  Aiiunista,  ;i:!,;!00;  Macon,  'i'i.~M\\  Cnliim- 
bus,  1 7,;iO:i :  A  tlicn.s,  .s.(i;i!) ;  lirunswick,  8,4.W:  iidiiic,  O,!).")?  ; 
Aincriciis,  G.8!J8;  Tlioniasville,  .'5,.')14;  (irillin,  A,rm\  Alhaiiv, 
4,008;  JIai-ii'tta,  ;^,384;  Waycro.s.s  :i,364;  Millcdftcville,  H.:i22; 
aaiiiesvillc.  ;{,20a;  (.'arlersville,  a,171:  La  Grange.  aOilO; 
Dalton,  :J.04().  Tliese  nineteen  cities  hail  an  avcrafjc  in- 

crease in  iio|iiilafinn  of  61-57  per  cent,  during  tlie  decade 
1880-lM).  The  JMcicasc  in  Atlanta  was  7.1-18  \wv  cent.,  and 
in  Wayci-o.sj;  4:j.")-ti7  pel-  cciil. 

Popidativii.—ln  1860  (icm-fjia  had  1,0.')7,2H6  iiilialiilants; 
in  1870,  1,184,109:  in  1880,  l..j4',>,180:  in  18110,  l,8;i7,3o:{ 
(wliite,  U78,:^.57;  colored,  858,815;  Cliiiiesc,  .Japanese,  and 
civilized  Indians,  181). 

Iiidustriea  and  Bnxhii'sx  Tuterents. — The  devclupnient  of 
manufacturing  in  Georgia  has  been  more  ra[jid  in  the  ten 

years  1880-90  than  during  any  other  decennial  jicrind.  In 

1880  tlie  entire  South  had  only  667.8.")4  spindles,  Georgia 
having  198,656.  Georgia  now  has  .524,244  spindles.  In  1880 
she  used  33,757,199  lb.  of  cotton  in  manufacturing;  in  1890 
she  used  69,139,410  lb.  The  cost  per  pound  in  manufacture 

in  Georgia  is  9-64  cent.s,  as  against  10-74  in  the  New  England 
States,  according  to  the  latest  census.  The  value  of  prod- 

ucts in  cotton-manufacture  increased  from  .fG,481,894  in 

1880  to  $12,035,629  in  1890,  or  85-68  per  cent.  Besides  cot- 
ton, the  leading  manufacturing  industries  are  woolen  goods, 

iron  and  steel,  lumber,  and  other  forest  jirodiicts.  Value  of 
woolen  products  in  1890,  $1110,705;  iron  and  steel,  |519,093; 

lumber  and  mill  products,  .'|;6,216,585;  tar  and  turpentine, 
•'i!4,242,255.  Shad-iishenes  and  oyster-raising  are  growing industries. 

Bdiihs. — In  1890  there  were  31  national  banks,  with  a 

paid-up  capital  of  .$3,943,500,  an  increase  of  77-56  per  cent, 
over  1880;  circulation,  $1,102,826;  dejiosits,  $6,813.3-24. 
There  were  42  chartered  State  lianks  ;  capital  stock,  $6,500,- 
407;  deposits,  $11,090,.547.  There  were  12  saving-banks, 
deposits.  $2,870,807.  There  were  8  private  banks;  $496,826 
capital  and  $477,516  deposits.  Aggregate  capital  invested 

in  banking  in  1890  was  $10,940,733,  an  increase  of  73-96  per 
cent.,  and  deposits  had  increased  from  $8,291,272  in  1880 

to  $21,252,194  in  1890,  or  156-32  per  cent.  Deposits  per 
capita  equal  .$11.59. 

In  in-surance  there  were  72  fire  and  marine  C(jmpanies  do- 
ing business  in  the  State  ;  $140,826,192  in  risks  was  written  ; 

premiums  and  assessments  paid,  .$1,706,6.50;  losses  paid, 
$1,372,703  ;  proportion  losses  paid  to  premiums,  80  per  cent. 
In  1892  there  were  .58  fire-insurance  companies  doing  busi- 

ness in  the  State,  with  risks  in  the  State  of  $147,393..355 ; 

24  old  line  life-insurance  companies,  with  risks  of  $62,748.- 
0.56:  and  16  accident,  iiidemiiitv,  and  marine  insurance 
companies,  with  risks  of  $19,734,903, 

Commprce  and  Nai'igation. — In  the  calendar  year  1892 
the  imports  of  merchandise  at  the  port  of  Brunswick  ag- 

gregated $11,826,  and  the  exports  $.5..545.440.  At  the  port 
of  Savannah  the  imports  were  $238,216.  and  the  exports 
$20,:a.50.354.  The  total  imports  at  botli  ports  were  $250,042, 
and  exports  $25.8115.794.  A  large  portiim  of  the  exports  are 

made  thnuigh  Charleston.  S.  ('..  Feniaiidiiia.  Pensacola,  and 
Appalachicola,  Fla.,  and  Jlobile,  Ala.,  so  that  the  above 

figures  do  not  give  the  exact  and  full  amount  of  Georgia's 
foreign  commerce.  The  exports  are  mainly  cotton,  raw  or 
manufactured,  lumber,  and  naval  stores.  Tlie  internal  com- 

merce of  the  State  is  large  and  profitable. 

Finance. — In  1880  the  assessed  valuation  of  real  and  per- 

sonal property  was  $239.472.599 ;  in  1S90  it  was  $377,366,- 

784;  in  1892  'it  was  $421,000,000;  and  in  1893  it  was  $452,- 644.907.  The  State  debt  in  1880  was  $9,917,862;  in  1890, 

.$10,449,542.  The  debt  per  capita,  however,  was  reduced 

from  $6.43  in  1880  to  $5.69  in  1890;  and  the  State's  assets in  the  same  time  increased  from  $1.13  per  capita  to  $1.46. 
In  1880  the  annual  interest  on  the  State  debt  was  $671,805  ; 

in  1890  it  was  $386,974.  an  annual  saving  of  $284,831. 

Mennx  of  ( 'umiii  utiicafian. — In  1880  there  were  2,4.59  miles 

of  railway'in  Georgia;  in  1890,  4.263:  and  in  1893,  about 5,000  miles.  The  total  valuation  of  the  railways  of  the  State 

amounted  in  1880  to  .$.5.5,517,342;  and  in  1890  to  $128,768,- 
178.  There  are  six  navigable  rivers,  which,  with  the  nearly 
500  miles  of  coast  indented  by  estuaries  and  sounds,  givp 
several  thousand  miles  of  waterway.  Two  canals  have  been 

pro.jected — one  to  connect  the  Flint  and  Ocmulgee  rivers, 

which  would  open  a  way  aci-oss  the  State  from  the  Atlantic 
to  the  Gulf,  the  other  to  connect  the  Ocmulgee  with  the 

Tennessee.     'J'he  country  roads  are  poor. 
Ckuichi'x  and  Schdols. — The  churches  in  1880  numbered 
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about  ;i,25(l.  Willi  a  incmhcrship  of  about  .'iSn.OOO.  In  1800 
there  were  ti.SKll  elmreli  orpin i/.:il ions,  havinfr  7.008  cluircb- 
es,  about  700,000  iiieinljers,  and  eliureh  property  vabieil 
at  !|8.228,060.  The  Baptists  have  3,!)6ti  i-hurches,  valued 
at  $:!,  100.300:  the  Methodists  have  2.406  churehes,  valued  at 
!}:2,7H:J,2t)7 ;  the  Presbyterians  have  201  churehes,  valued  at 
$770,025;  the  (!atlioli<;s  have  (i4  eluirehes,  valued  at  !|48r),- 
123;  llie  Protestant  Episcopalians  have  40  ehnrches,  valued 

at  li;-t02.:i00 ;  the  ('oni;rcf;alionalisls  liave  73  cliurelics.  valueil 
at  !j;7."),3o0 ;  tlie  Disi-iples  of  Christ  have  04  churehes,  valued 
at  $107,02.") ;  .Jewish  consreKatious  have  0  churches,  valued 
at  $1.-)0,000;  Lutherans  have  18  churches,  valued  at  $124,- 
1.")0 ;  (Uiristians,  2  ehnrches  ;  Chi'istian  Scientists,  2  churclies ; 
.S|iiritualists,  2  churehes;  Universalists,  15  churches. 

'Pile  last  public'  .school  ennineration  (1803)  showed  that 
there  were  004.071  children  of  school  aije.  which  is  six  to 
eighteen;  of  these,  315.040  were  white  and  280.031  colored. 
'I'lie  eurolluient  for  1802  was  41.5.047— whites.  253.042  ;  col- 

ored, 101,705.  The  aiuoinit  ex])euded  in  1802  for  public 
schools   was   $1,004,101;    amount  available  for  1893  about 
$1,800,000.     The 7.700  public  school.s.     There 
colleges,  havin;^  about  4,.5f)0  pupils;  the  State  University  at 

Athens  embrace's  four  iu-aneh  colleges.  A  noi'raal  school 

has  been  stai-ted  at  At;hens  under  State  control.  A  girl.s' 
normal  and  imln.strial  college  and  an  indiislrial  college  for 
colored  students  have  been  established  by  the  Stale.  A 
school  of  technology  has  been  established  at  Atlanta  as  a 
branch  of  the  Stat.e  university.  These  institutions  are  ad- 

mirably conducted,  are  well  equipped,  and  are  grownig. 
There  are  six  colleges  for  colored  students  (included  in  the 
above  total).  Percentiige  of  illiteracy  (1803)  is  11  white  and 

37  eoloi'ed  :  average.  18. 
Charitalih  and  Penal  InxlUutiimis. — Of  charitable  insti- 

tutions, Georgia  has  an  asylum  for  lunatics,  with  about  1,500 
inmates,  under  control  of  a  board  of  trustees  and  directly 

managed  by  a  su))erintendent.  and  is,  in  common  with  all 

State  institutions,  inspected  by  the  Legislature  at  every  ses- 
sion ;  ail  institute  for  tlie  deaf  and  dumb,  with  70  white 

and  30  colored  inmates,  and  an  institute  for  the  blind,  with 
73  white  and  17  colored  inmates,  both  under  management 
similar  to  that  of  the  asylum.  All  are  supported  by  yearly 
appropriations  Ijy  the  Legislature.  The  convicts  of  the 
State  are  not  confined  in  the  penitentiary,  but  are  leased  out 
to  comp.anies  formed  for  the  purpose.  Leases  expire  in 
1800.  There  are  3,170  State  convicts.  In  all  jails  and 
workhouses,  etc.,  in  1800,  there  were  2.938  prisoners,  of 
whom  2,596  were  colored — 3.784  males  and  154  females. 

There  were  901  paupers  in  almshouses — 398  male  and  503 
female,  and  738  inmates  of  various  benevolent  institutions — 
313>  males.  425  females. 

Histoi-y. — Georgia  wsis  one  of  the  thirteen  original  States. 
but  was  settled  much  later  than  the  others ;  patent  for  it 
granted  to  Oglethorpe.  Whitefield,  the  Wesleys,  et  al.,  June 
9,  1732  ;  first  colony  (120  jjersons)  came  in  1733  ;  objects  of 
the  colony,  to  establish  a  barrier  between  the  Sijanish  and 
Intlians  on  the  S.  and  South  Carolina  and  North  Carolina 

on  the  N.,  and  to  provide  a,  refuge  for  the  needy  and  desti- 
tute, and  especially  poor  debtors,  orphans,  ami  friendless 

children  and  youth  ;  the  latter  object  was  Whitefield's.  Sa- 
vannah founded  in  1733;  the  colony  was  at  fii-st  military 

and  the  colonists  received  their  lands  on  condition  of  mili- 
tary service ;  this  occasioned  discontent,  and  tlie  colonists 

deserted  to  North  Carolina;  the  pohey  was  changed,  and  50 
acres  of  land  offered  free  to  settlers,  and  many  .Scotch  and 
German  emigrants  came  in.  \¥ar  between  Great  Britain 

and  Spain  1739-43;  Oglethorpe  attacked  Spaniards  in  Flor- 
ida in  1739,  but  the  expedition  was  a  failure ;  Spaniards  at- 

tacked Savannah  in  1742.  but  were  alarmed  by  Oglethorpe's 
stratagems,  and  returned  to  Florida ;  alter  the  peace  Geor- 

gians demanded  slaves,  which  had  been  prohiliited  to  them ; 

in  1752  the  li-ustees  surrendered  the  colony  to  the  crown, 
and  Negro  slavery  was  permitted ;  progress  of  the  colony 
rapid  for  next  twenty  years;  in  1736  the  commerce  of  the 
colony  amounted  to  $741,615.  and  in  1775  to  $1,086,270.  It 

was  at  this  time  that  Georgia,  not  itself  suffering  from  Brit- 
ish op])ression,  from  sympathy  for  the  other  colonies  made 

common  lot  with  them  in  the  Revolutionary  war.  During 
that  war  Georgia  suffered  severely ;  was  overriui  by  British 
troops;  Savannah  captureil  in  1778,  Augusta  and  Sudbury 

in  1779;  Savannah  held  by  British  till  close  of  the  war,  de- 
spite the  efforts  of  the  Amei-icans  and  French  to  retake  it. 

(ioorgia  formed  first  constitution  in  1777,  second  in  1785, 
the  third,  which  with  some  amendments  lasted  till  1801.  in 
1708,  .ind  another  in  1877;  U.  .S.  Constitution  ratified  in 

.Jan.,  1788.  There  was  some  dilTiculty  with  Creeks  and 

Clierokees  17H3-00.  but  treaties  of  jieaee  with  them  were 
concluiled  in  1700  and  1791,  and  in  1802  the  Creeks  ceded 
to  the  U.  S.  what  now  constitutes  the  finest  counties  of 

Southwestern  Georgia;  these  lands  were  .subsequently  as- 
signed to  Georgia,  and  the  State  in  turn  relinquished  t« 

the  U.  S.  all  its  claims  W.  of  the  Chattahoochee — i.  e. 
Alabama  and  Mississippi.  In  1800  Georgia  followed  the 
lead  of  South  Carolina,  and  seceded  in  Jan.,  1801,  tiiough 
with  a  large  minority  in  opposition  ;  took  an  active  part  in 
the  civil  war;  from  the  battle  of  Chiekaniauga  in  Sept.,  1863. 

to  the  winter  of  1864r-65  it  was  almost  constantly  tlie  scene 

of  conflict ;  Sherman's  march  to  Atlanta  and  his  march  to 
the  sea  were  both  almost  entirely  in  its  territory;  Savan- 

nah captured  Dec,  18()4.  Georgia  repealed  the  act  of  seces- 
sion Oct.  30,  1865 ;  a  new  <:oiistitution  was  ailopted,  and  the 

Thirteenth  Amendment  to  the  Constitution  of  the  U.  S. 

ratified,  but  Congress  was  dis.satisfied  with  Georgia's  consti- 
tution, tlie  State  was  put  under  military  rule,  and  a  new 

constitutional  convention  was  ordered,  which  formed  the 

present  constitution,  ratified  in  1808.  The  State  was  re- 
stored to  the  Union  on  its  ratification  of  the  Fourteenth 

Amendment  in  1868-60.  but  on  its  refusal  to  ratify  the 
Fifteenth  Amendment  was  again  put  under  military  rule ; 
on  compliance  with  this  demand  it  was  reinstated.  The 
great  National  Exposition  of  cotton  and  other  Southern 

products  at  Atlanta  in  tlie  autumn  of  1881  gave  its  agri- 
cultural and  manufacturing  interests  a  very  wonderful  im- 

pulse. The  following  li.st  embraces  all  the  Governors  of 
(ieorgia  since  the  adojition  of  the  U.  .S.  Constitution  : 

George  Walton    17fi9-90 
Edward  Telfair    1T90-9:J 
George  Matthews    1793-90 
.lared  Irwin    1796-98 
James  Jackson     1798-1801 
David  Emanuel  (acting). .  ISel 
jDsiab  Tatn.all    ]80Wi-> 
Joim  .Milledge    1R02-W; 
Jared  Irwin    1R06-0'.' 
David  B.  Mitchell    mi9-13 
Peter  Earlv    1813-15 
David  B.  Mitehell    1815-17 
William  Piabun    1817-19 
Matthew  Talbot  (acting)..  1819 

John  Clarke    ISlB-a.") 
George  M.  Troup    1883-27 
John  Forsvth    1837-29 
George  R.  Gihner    18-29-31 
Wilson  Lumpkin    iaSl-35 
William  Schley    1835-37 
George  R.  Gilmer    18.37-39 
Charles  J.  McDonald    1*39-43 
George  W.  Crawford    184.3-47 
George  W.  Towns    1847-51 

Howell  Ccibti    IRil-.W 
Herschel  V.  Johnson    185:^-57 
Joseph  E.  Brown    1857-65 
Jas.  Johnson  (prov.)           lH(i5 
Charles  J.  Jenkins    18C..>4i7 
Gen.  T.  H.  Ruger  (prov.).  ]8fi7-08 
Rutus  B.  Bullock    1808-72 
Benjamin  Conley  (acting)        1871 
James  Milton  Smith    1872-77 
Alfred  H.  Colquitt    1877-82 
Alex.  H.  Stephens    I882-K3 
J.  S.  Bovnton  (acting)          lh83 
Henrv  D.  McDaniel    18P3-80 
John's.  Gordon    lSHH-90 
William  J.  Northen    1890-94 
William  Y.Atkinson    1894- 

WlLLIAM  J.  NORTHES. 

(lieorgria.  (inlf  of:  the  body  of  water  between  the  main- 
land of  British  Columbia  and  Vancouver  island.  It  may  be 

regarded  as  a  northward  extension  of  Puget  Sound.  The 
Strait  of  San  Juan  de  Fuca  is  the  southern  entrance  to  the 

gulf  and  to  Puget  Sound,  (^ucen  Charlotte's  Sound  is  the 
northern  entrance.  The  Gulf  of  Georgia  is  a  sound  or  chan- 

nel, ratlier  tiian  a  gulf,  is  100  miles  long,  and  in  some  places 
20  miles  broad. 

Georgian  Bay :  the  easternmost  portion  of  Lake  Huron 
lying  within  the  province  of  Ontario,  Canada,  and  separated 
from  the  rest  of  the  lake  by  the  Great  Manitoulin  island  and 

by  a  peninsula  (Cabot's  Head)  which  extends  N.  from  Bruce 
County,  Ontario.  The  bay  was  formerly  called  Lake  Mani- 

toulin.    Length,  120  miles;  breadth.  50  mUes. 

(lieorgian  Language  and  Literature :  the  speech  and 
literature  of  a  branch  of  the  Caucasian  family,  and  with  the 
JImgrelian,  Lasian.  and  Suanian,  it  constitutes  the  southern 
gi-oup  of  the  family.  The  language  is  spread  over  a  consider- 

able extent  of  territory,  occupying  the  greater  part  of 
Transcaucasia,  and  has  a  number  of  subdivisions  or  dia- 

lects. The  tongue  is  somewhat  rugged  and  hai-sh,  but  is 
interesting  to  the  philologist. 

On  the  authority  of  Anton  Schiefner  and  P.  V.  Uslar 
(Academie.  Imperiale  des  Scien/xs  de  St.  PiHershourg.  1859, 
seq.),  the  Georgian,  with  the  other  Caucasian  languages,  is 
best  classified  as  distinct  from  the  Indo-European  family. 
The  sjieech  presents  certain  similarities  to  the  Basque  in 
structure,  but  none  in  vocabulary.  Some  of  its  character- 

istics are  of  the  agglutinative  type  ;  but,  on  the  other  hand, 
with  its  simple  declension,  the  same  for  noun,  adjective,  and 
pronoun,  it  presents  an  inflectional  stage  that  approaches 
but  is  earlier  than  that  found  in  the  Indo-European  famUy. 

"The  alphabet  is  b.ised  on  the  Armenian,  and,  like  the  lat- 
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ter,  its  (.'luu-aeters  are  chuiiiod  to  bo  the  iiivenlidii  of  Mcsi'ob 
(a.  I),  liftli  century).  Two  kinds  of  script  are  used — tlie  ec- 
clesiasliciil  or  square,  and  tlie  coiiiiiiou  or  round.  The  writ- 

ing runs  from  left  to  rijfht.  Tlie  old  alphabet  of  lifty  letters 
is  giving  jUace  to  the  Russian. 

The  Georgian  has  a  fairly  rich  literature,  which  dates 

back  to  the  eighth  century.  The  Bilile  is  its  oldest,  inonii- 
meut  and  belongs  to  this  period.  The  first  i)riuted  edition 
of  this  nionument,  however,  did  not  appi'iir  until  174ij,  in 
Moscow,  but  it  has  since  that  time  been  widely  spread  by 
the  Bible  Society  of  St.  Petersburg.  Beside  the  Scriptures 
and  some  ecclesiastical  writings,  the  Georgian  litei'ature 
comprises  histories,  pseudo-histories,  chronicles,  poetry,  and 
romances.  The  golden  age  of  Georgian  letters  was  the 
seventeenth  and  eighteenth  centuries,  but  in  1807  the  Rus- 

sians carried  to  St.  Petersburg  an  imporlant  [lart  of  the 
literature  of  the  country,  and  a  process  of  Uussiauizatiou  is 
now  going  on  in  the  schools  of  Transcaucasia. 

/'      .  .        .        „      „  . 

Dictionnaire geurgien-russe-fran<;aise  (St.  Petersburg,  1S4()) : 
Zagarelli,  Examen  de  la  litterature  relatiix  a  la  yram- 
maire  geurgieiuie  (St.  Petersburg,  1873) ;  jVlilUer,  Gru.ndrins 
der  Spraclnfixscnschaft,  vol.  iii.  (Vienna,  1885) ;  von  Thiel- 
mann,  Journey  to  the  Caucasus,  Persia,  and  Turlcey  in 

Asia,  translated  by  Dr.  Charles  Hemeage  (London,  187")) ; Leist,  Georgische  Dicliter,  verdeutscht  (Leipzig,  1887) ;  and 
Leist,  Der  Mann  in  Tigerfelle,  von  Schota  liustaweli,  aus 
dtm  Georgischen  ubersetzt  (Dresden  and  Leipzig,  1890). 

Revised  by  A.  V.  Williams  Jackson. 

Georg'ia,  University  of:  a  non-sectarian  institution  of 
learning  at  Athens,  Ga. ;  chartered  in  1785  and  opened  in 
1801 ;  comprising,  besides  a  college  of  liberal  a.rts  (Franklin 
College),  a  school  of  medicine  at  Augusta,  a  school  of  tech- 

nology at  Atlanta,  a  school  of  law,  and  State  agricultural 

coUeg'es  in  Dahlonega,  Thomasville,  Milledgeville,  and  Ham- ilton, and  a  normal  and  industrial  college  for  young  women. 
Tuition  is  free  except  in  the  schools  of  law  and  medicine, 
and  the  courses  in  the  agricultural  colleges  are  open  to 
women.  The  university  has  a  general  library  of  30,000  vol- 

umes and  special  department  libraries;  biological,  chemical, 

physical,  and  physiological  laboratories;  a  natural  hist(U-y 
museum;  scientific  aj)paratus  valued  at  nuMe  than  ij!75,0(IO; 
grounds  and  buildings  worth  nearly  .^^200,000;  and  produc- 

tive funds  amounting  tt)  nearly  f 500,000. 

Gei>tro|)ism  :  See  Physiology  ( Vegetahk). 

Gepliyraj'a  piod.  Lat.,  from  Gr.  yeipvpa,  a  dam,  a  bridge]: 
a  name  formerly  in  vogue  for  the  Ecliiurida'  and  the  Si- 
punculacem,  cylindrical  worms  without  jointed  bodies.  At 
one  time  they  were  regarded  as  closely  related  to  the  Echi- 
nodermata,  but  now  the  group  is  regarded  as  unnatural,  the 

Echiurid(B  being  degenerate  Ch*topod  annelids,  the  .S'i- 
punculacece  as  a  distinct  group.  J.  S.  K. 

Gera,  ganta:  town  of  Germany;  capital  of  princii)ality 
of  Reuss,  younger  line  Keuss,  on  the  White  Elster  (see  map 
of  German  Empire,  ref.  5-F).  It  is  neatly  built  and  thriv- 

ing, with  considerable  manufaetui'es  of  woolen  goods,  har- 
monicas, etc.     Pop.  (1895)  43,544. 

Gerald  de  Barri :  See  Giraldus  Cambrensis. 

G^raiidd,  zha'raan'diT)',  .Joseph  Marie,  Baron  de:  author 
and  educator ;  b.  at  Lyons,  France,  Feb.  29,  1773 ;  studied 
for  the  priesthood,  but  served  in  the  array  and  tlie  civil 
service ;  made  a  baron  and  governor  of  Catalonia  in  1813 ; 
Professor  of  Public  Law  in  the  faculty  at  Paris  1828- 

43;  and  made  a  peer  in  1837.  Author  "of  Des  signes  et de  Tart  de  penser  (I  vols.,  1800),  which  was  written  while  he 
was  in  the  army,  and  gained  the  prize  of  the  Institute ; 
Qeneration  des  connaissances  (1803) ;  Histoire  comparee  des 
sgstemes  de  philosophie  (3  vols.,  1803  ;  4th  vol.,  1847) ;  Du 

perfectionnement  moral  et  I'education  de  soi-meme  (1830) ; 
Visiteur  du  pauvre  (1821) ;  De  I'education  des  sourds-muets 
(1837) ;  Institutes  du  droit  administratif  (1829) ;  C'ours 
normal  des  institutions  judiciaires  (1839)  ;  De  la  bien- 
faisance  puhlique  (4  vols.,  1839) ;  and  many  other  works 
upon  philosophy,  education,  social  questions,  law,  etc.  D. 
in  Paris,  Nov.  11,  1843. 

Ger a' II  i  II III  [  Jlod .  Lat.,  from  Lat.  gera'niiim  =  Gr.  yspdyiov. 
cranesbill,  geranium,  deriv.  ot  yepams,  crane  :  Eng.  crane]: 
the  typical  genus  of  the  family  Oeraniacem.  It  has  ten 
stamens  with  perfect  anthers.  Five  are  longer  than  the 
others,  and  have  glands  at  the  base  alternate  with  the  petals. 

Till'  pi'i'sislcnt  sepals  are  indirlcated,  and  Ihe  petals  u.sually 
r^oiivolnte  in  the  bud,  wtiile  the  stamens  are  slightly  inona- 
delphous.  The  receptacle  has  a  very  long  extension,  which 

gives  the  name  of  "  cranesbill "  to  the  genus.  The  five 
carpels  and  the  styles  are  adnati^  1o  this.  When  rijie  and 
dry.  the  pods  are  torn  olT  and  carried  away  by  the  styles, 
which  curve  elastically  and  throw  out  the  sced.s.  The  wild 
Geranium  maculatuin  of  the  U.  S.  well  exhibits  the  churac- 

tei'istics  of  the  genus.  It  (lowers  in  April  or  May.  Tho 
geraniums  are  herbaceous,  with  rose-cohjrcd,  i)ui-|ilish,  or 
white  flowers,  sometimes  variegated.  They  generally  have 

a  strong  odor — often  agreeable,  but  sometimes  oll'ensive,  as in  Geranixmi  roIiertia,irum.  Tlu^y  contain  tannin,  often  in 

large  quantities,  and  from  the  astringeucy  wJiich  this  im- 
parts are  used  in  medicine.  Geranium  maculatum  contains 

very  large  quantities  of  it,  and  is  often  called  alum-root. 

Geranium  robertianum  ;  1.  the  stamens  ;  2,  the  ovary  ;  3,  section  of 
seed,  showing  the  curved  embryo. 

It  is  used  as  a  remedy  for  dysenteiy.  The  true  geraniums 
are  not  much  used  in  cultivation,  the  plants  from  the  Cape 
of  Good  Hope,  generally  known  by  the  name  lielonging  to 
the  kindred  genus  Pelargonium.  Of  these  there  are  very 
many — some  valued  for  their  rich  scarlet,  pink,  or  white  blos- 

soms, and  some  for  the  fragrance  and  markings  of  their 
leaves.  There  are  no  plants  better  known  in  floriculture,  or 
more  sought  after  for  in-door  or  garden  ornamentation.  As 
they  cross  easily,  many  hybrids  have  been  formed,  and  it 
is  now  often  ditficult  to  determine  the  parentage  of  an  in- 

dividual. The  pelargoniums  are  mostly  shrubby  when 
growing  wild,  but  they  are  treated  as  herbs  under  cultiva- 

tion. While  the  flowers  of  the  geraniums  usually  are 
pur|ile  or  some  related  color,  a  species  exists  in  the  south  of 
Europe  (the  Geranium  chrysanthum)  which  has  yellow  flow- 

ers. Those  used  in  cultivation  are  easily  propagated  by  cut- 
tings. The  genus  contains  about  500  species,  unequally  dis- 

tributed over  the  world.  Revised  by  L.  H.  Bailey. 

Geranium  Faniily :  the  (zeraniaceo'.agroup  of  about  1,000 

mostly  herbaceous '  species  of  dicotyledonous  flowering 
plants,  with  superior  compound  ovary,  few  ovules,  and  dis- 

tinct petals.  The  species  are  found  mainly  in  temperate 
and  sub-tropical  climates.  Geranium  with  110  species,  and 
Oralis  with  305  species  have  a  world-wide  distribution. 
Pelargonium,  which  includes  the  "geraniums"  of  the greenhouses,  is  a  South  African  and  Australian  genus  of 
nearly  200  species.  Charles  E.  Besset. 

Geranonior'|)liae  [Mod.  Lat.,  from  Gr.  yipavot,  crane  + 
fiopip-f},  form] :  in  Huxley's  classification,  a  group  of  schizo- 
gnatlious  birds  comprising  the  cranes  and  rails.  Nearly 
synonymous  with  Alectorides,  Paludicolm,  or  Gruioidem. 

Gerard,  sha'raar',  Etienne  Ma-i-rice,  Count :  soldier  ;  b. 
at  Damvillers,  France,  Ajir.  4,  1773  ;  enlisted  in  the  army 
1791 ;  attained  a  colonelcy  1800 ;  distinguished  himself  in 

many  of  Napoleon's  principal  battles ;  was  made  a  general of  division  in  1812  after  the  battle  of  Borodino,  and  in  the 
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following  year,  iil'toi'  tlie  vi<'t<>ry  of  Bautzoii,  was  naiiicd  by 
Napoleon  a  count  of  the  empire;  commanded  the  army  of 
the  Moselle  1815,  and  was  with  Grouchy  in  that  <'am- 
paign  ;  returned  to  France  1817;  was  maile  War  .Minister 
and  marshal  18;i0;  rednccd  Antwerp  18;i3  ;  became  a  peer 
of  France  1832,  I'rime  Minister  1834;  commander  of  the  na- 

tional guard  1838 ;  senator  1852.    D.  at  Paris,  Apr.  17, 1852. 

(iSrard,  Fjianijois  Pascal,  Baron  :  historical  and  por- 
trait |miiiter;  b.  of  French  parents  in  Rome,  .Mar.  14, 

1770.  Pupil  of  the  sculptor  Pajou,  of  Rrenet,  and  David; 
second  Prix  de  Rome  178!);  executed  important  works  tor 
Napoleon,  who  appointed  him  official  portrait-painter; 
member  of  tlu;  Institute  1812;  was  patronized  by  Louis 
XVIII.  and  Cliarles  X. ;  created  baron  181it.  Several  large 
canvases,  including  The  Battle  of  Austerlitz  (1810)  and  a 
number  of  portraits,  are  in  the  Versailles  Museum.  1).  in 
Paris,  Jan.  11,  1837.  W.  A.  C. 

(li^rard  de  Nerval,  zhrl'raar'dc-nar'vaal' :  the  pseudonym of  Gerard  Laurunik  ;  author;  b.  in  Paris,  M;iy  21,  1808. 
lie  made  his  literary  deljtit  with  a  series  of  poems  which  he 
called  elegies  nationales,  and  whi<'h  attracted  some  attention 
on  account  of  their  controversial  character.  But  his  tirst 

great  literary  success  was  his  translation  of  tioethe's  Faust, which  the  old  poet  himself  pronoinieed  a  marvel  of  style, 
and  from  which  Berlioz  borrowed  some  of  the  choruses  in 
his  Damnatitin  of  Faust.  He  also  wrote  some  original 

dramas,  and  was  a  steady  contributor  to  the  I'resse  and  the 
lievue  des  Deux  Moiides  ;  but  toward  the  close  of  his  life  he 
became  insane,  and  he  finally  committed  suicide  in  Paris, 
Jan.  25,  1855.  A  collected  edition  of  his  Worlis  appeared 
in  Paris  in  1868,  in  live  volumes. 

(Jera'sa  (Arabic,  i/ccfl.v/i):  a  ruined  city  20  miles  F.  of 
the  Jordan ;  in  a  shallow  valley  about  5  miles  N.  of  the 
Zerka  (ancient  Jalilxik).  an<l  about  the  sauu'  distance  N.  E. 
of  Dibbin,  or  Dhiban,  where  the  ̂ loabite  Stone  was  found 
in  1868.  This  place  is  not  spoken  of  in  the  I5ible.  It  is  first 

mentioned  by.Josephus  (Jew.  ira;-,  1,  4,  8)  as  captured  by 
Alexander  Januicus  (105-78  B.  c.)  about  85  B.  c.  It  was  one 
of  the  ten  cities  of  Decapolis.  Having  been  twice  destroyed, 
it  was  rebuilt  with  great  splen<Ior  in  the  time  of  the  Anto- 
nines  (138-180  a.  d.j.  Its  ruins  are  the  most  extensive  and 
beautiful  E.  of  the  Jordan.  Its  walls,  in  places  of  the  orig- 

inal height,  with  three  of  the  ancient  gateways  nearly  per- 
fect, inclose  a  square  of  about  a  mile.  Inside  are  ruins  of  a 

forum,  and  of  baths,  theaters,  and  temples.  More  than  230 
columns  still  remain  upon  their  pedestals.  Among  the 
ruins  are  tlie  remains  of  a  Christian  church.  A  bishop  of 
Gerasa  attended  the  Council  of  Seleueia  in  359,  another 
that  of  Chaleedon  in  451.  Revised  by  S.  M.  Jackson. 

fcrerberoii,  ̂ harb'r(;h',  Gabriel:  theologian;  b.  at  St.- 
Calais.  in  the  department  of  Sarthe,  -iug.  12,  1628.  He  en- 

tered the  Benedictine  congregation  of  St.  Maur  in  1649,  and 
taught  philosopliy  in  Viwious  schools  of  the  order,  but 
espoused  Jansenism  so  openly  in  \\\s  Miroir  de  la  piete  chre- 
tienne  (Brussels,  1676)  that  the  fury  of  the  Jesuits  was 
aroused,  and  he  had  to  flee  for  his  life.  For  twenty-five 
years  he  lived  in  various  cities  in  the  Netherlands,  and  pub- 

lished a  great  number  of  books  (of  which  the  best  known  is 
his  Ilistoire  generate  du  Jansenisme.  Amsterdam,  1700),  but 
was  in  1703  arrested  in  Brussels  at  the  instance  of  the  Arch- 

bishop of  Malines  and  kept  in  prison  until  he  recanted. 
Shortlv  before  his  death,  however,  he  recalled  his  recanta- 

tion.   "D.  at  St.-I)enis.  Mar.  29.  1711. 
Ger'bll  [from  Mod.  Lat.  gerhillus,  dimin.  of  gerbua  (or 

jerboa),  from  Arab,  yarliii,  gerbil,  jerboa] :  a  name  applied 
to  various  members  of  the  sub-family  Gerbiltinie.  a  group  of 
rat-like  rodents,  found  mostly  in  Asia,  Africa,  and  Eastern 
Europe.  They  have  long  bushy  tails,  long  hind  limbs,  and 
large  auditory  bidhe.  They  are  active  in  their  movements, 
and  are  usually  of  a  delicate  shade  of  brown  or  fawn  color, 
but  frequently  ]iossess  an  offensive  odor.  These  animals 
are  nocturiuU  in  habit  and  dwell  in  burrows,  where  they 
store  up  considerable  quantities  of  grain.  F.  A.  L. 

Gerboa:  See  Jerboa. 

Gerfalcon,  jer'faw-k'n,  or  Gyr'falcon :  the  FaJco  gyr- 
falco  of  Iceland,  Scandinavia,  Asia,  and  North  America, 
one  of  the  most  highly  esteemed  of  the  noble  falcons  used 
in  hawking;  was  trained  with  great  difficulty,  and  com- 

manded a  very  high  price.  It  is  about  2  feet  long,  and  has 
mostly  white  plumage,  especially  W'hen  full  grown.  There 
are  several  closely  related  species,  among  them  Falco  is- 
landus  and  Falco  candicans.    See  Falcon. 

Gerhard,  gitrhaart,  Eduahd:  Greek  and  Roman  archa- 
ologist ;  b.  at  Posen,  Prussia,  Nov,  29,  1795.  Studied  in 
Breslau  and  in  Berlin  under  Boeckh;  privat  decent  in 
Breslau  in  1816.  After  1819  he  traveled  repeatedly  to  Ital>. 
In  1829  he  founded  the  Roman  Archa-ological  Institute.  In 
1844  he  was  appointe<l  arclueologist  of  the  Berlin  Museum, 
to  the  organization  of  which  he  largely  conlriliuted,  and 
professor  at  the  university.  He  is  noted  as  the  author  of  An- 
like  Bildwerke  (Stuttgart,  1827-44,  with  140  copper-plates); 
Griechische  Vasenbilder  (4  vols.,  with  330  plates,  1839-58) ; 
Etruscan  Mirrors)  4  vols.,  360  plates,  1843-68) ;  Oreek  My- 

thology (2  vols..  1885).  Ilis  many  original  contributions  have 
now  only  an  historical  interest.  I).  May  12, 1867.  SeeO.  Jahn, 
Eduard  Oerhard  (Berlin,  1868).  Alkrkd  Gudema.v. 

Gerhard,  Johaxn  :  tlieologian:  b.  at  Quedlinburg,  Sax- 
ony, where  his  fatlier  was  burgomaster  or  mayor,  Oct.  17. 

1582;  John  Arndt  was  the  pastor  of  his  boyhood;  studied 
theology  in  Wittenberg,  Jena,  and  Marburg;  was  superin- 

tendent, and  subseipiently  superintendent-general,  of  Saxe- 
Coburg  1006-16;  returned  then  to  Jena  as  Professor  of 
Theology.  I),  there  Aug.  17,  1637.  His  Loci  Communts 
Theologici  (1610-21)  is  the  fullest  exposition  of  Lutheran 
theology  ever  published,  characterized  by  erudite  thorough- 

ness, transparent  clearness,  and  comprehensiveness.  He 
combines  sound  judgment,  devout  sfjirit,  and  enormous  in- 

dustry. His  Meditationes  Sacrcs  (1606)  is  a  devotional 
work,  collecting  the  choicest  sentences  from  patristic  and 
mediaeval  writers.  He  wrote  a  very  extensive  controversial 

wor-k  against  Roman  Catholicism  entitled  C'onfessio  Cath- 
olica,  and  completed  the  Harmony  of  the  Gospels,  begun  by 
Chemnitz  and  contiimed  by  Lyser. 

'  Revised  by  Henry  E.  Jacobs. 
Gerhardt,  Charles  Frederic  :  chemist ;  b.  at  Strassburg. 

which  at  that  time  belonged  to  Prance,  Aug.  18,  1816: 
studied  chemistry  under  Liebig;  was  a  professfjr  at  Mont- 
pellier  1844-48;  pursued  chemical  investigations  in  Pari- 
for  some  years,  and  was  18.5.5-56  Professor  of  Chemist)  y 
and  Pharmacy  at  Strassburg.  His  Traite  de  chimie  organ- 
ique  (4  vols.,  1853-56)  is  a  work  of  great  value.  GerhardtV 
injmortality  rests  upon  the  reform  in  chemical  notation  in- 

augurated bv  him,  but  his  early  death  left  the  work  incom- 
plete.    1).  at  Strassburg,  Aug.  19,  1856. 

Gerhardt,  Paul:  German  hymn-writer;  b.  at  Grafen- 
hainichen.  Saxony,  Mar.  12,  1607.  He  studied  theology  at 
Wittenberg,  and  was  appointed  pastor  at  Jlittenswalde  in 
1651  and  at  the  Church  of  St.  Nicolai  in  Berlin  in  1657.  As 
he  refused  to  subscribe  to  the  edicts  of  June  2,  1662,  and 
Sept.  16,  1664,  which  he  considered  as  attempts  to  unite  the 
Lutheran  and  Reformed  Churches,  he  was  dismissed  in 
1666,  but  was  in  the  following  year  made  archdeacon  of 
Lilbben.  A  critical  collection  of  his  131  hymns  has  been 
ma<le  by  Dr.  J.  F.  Bachmann  (1866) ;  there  are  other  editions 
by  Wackernagel,  Godeke,  and  Gerok.  Many  of  his  hymns 
have  been  translated  into  English  (by  Rev.  John  Wesley, 
Miss  C.  Winckworth,  Rev.  Dr.  J.  W.  Alexander,  and  Rev. 
John  Kelly)  and  incorporated  with  collections  of  hymns,  as. 
for  instance.  0  Sacred  Head,  now  Wounded ;  Oh,  how  shall 
I  Receive  Thee?;  Give  to  the  Winds  thy  Fears,  etc.  There 

is  also  a  complete  translation  by  John  Kelly,  Paul  Gerhardt's 
Spiritual  Songs  (London,  1867).  "He  went  back,"  says 
Gervinus,  "to  Luther's  most  genuine  type  of  hymn  as  no 
one  else  had  done,  only  so  far  modified  as  the  requirements 

of  his  times  demanded."'  The  Life  of  Gerhardt  was  written 
by  Wildenhahn  (Basel,  1844;  translated  into  English.  Phila- 

delphia, 1881) ;  also  by  Becker  (Leipzig,  1880) ;  and  Wange- 
mann  (ISerlin,  1884).     I),  at  Lubben,  June  7,  1676. 

Revised  by  Henry  E.  Jacobs. 

Gerhart,  Emanuel  Vogel.  D.  D.,  LL.  D.  :  a  minister  and 
author  in  the  Reformed  (German)  Church  in  the  U.  S. ; 

b.  in  Freeburg,  Pa.,  June  13,1817;  graduated  from  Mar- 
shall College  (1838)  and  the  Mercersburg  Theological  Sem- 
inary (1841).  After  several  yeai'sof  pastoral  and  missionary 

work  in  Pennsylvania  and  Ohio,  he  became  in  1851  presi- 
dent of  Heidelberg  College,  and  Professor  of  Systematic  and 

Practical  Theology  in  the  Theological  Seminary  at  Tiffin, 
0.  Here  he  served  till  1855.  He  was  president  of  Franklin 
and  Marshall  College,  and  Professor  of  Mental  and  Jloral 
Philosophy  there  1855-66,  and  renniined  there  as  professor 
two  years  longer.  Since  1868  he  has  been  Professor  of  Syste- 

matic and  Practical  Theology  in  the  Mercersburg  Theo- 
logical Seminary  (removed  to  Lancaster  in  1871).  Besides 

many  addresses,  pamphlets,  and  articles,  he  published  Phi- 
losophy and  Logic  (Philadelphia,  1858);   a  monograph  on 
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The  Reformed  Chiiirh  (1863);  edited  Ranch's  Inner  Life; 
i)ublisheil  a  Uiih-  Imnk  on  Fraitkliii  and  Marshal/,  Vol- 

hye;  Child's  /li-idetlien/  Citler/iism  {\HH2);  Institutes  of  the 
Christian  lielujion  (vol.  i.,  iNew  York,  IHDl). 

Willis  J.  Bkeoiikr. 

G^ricault,  z\\d' wVko ,  Jkax  Louis  Andre  Thkodoiikj 
figure  and  auiiual  paiiitc^r;  b.  at  llouoii,  Kraiiee,  Sept.  2(>, 
17!)1.  Pupil  of  Carle  Vernet  and  Uuerin;  went  to  Italy 
and  studied  in  Rome  and  Florence  1817-1!) ;  exhibil-od  his 

lanious  picture  The  Raft  of  the  Medusa  (now  in  the  Lonvrc>) 
in  Paris  in  1819.  It  stirred  up  a  storm  of  adver.se  criticism 
from  the  followers  of  David  and  the  Classicists,  but  its  great 

merits  were  finally  recognized.  Gei'ieault  painted  horses 
with  wonderful  knowledge,  and  his  studies  are  especially 
fine  in  tone.  His  work  in  general  is  sober  and  honest,  and 
marked  by  great  truthfulness  to  nature.  His  influence  on 
his  contemporaries  was  very  great,  but  he  did  not  live  to 
take  part  in  the  struggle  between  the  Romanticists  and 
Classicists  which  was  precipitated  by  the  exhibition  of  his 
work  and  that  of  Delaeroi.x.     D.  in  Paris,  Jan.  18,  1834. 

William  A.  Coffin. 

Gieriziiu,  ger'i-ziui  [llel).,  mountain  of  the  barren  places], 
anil  E'bal  [Hell.,  mountain  of  stone  (f)]:  mountains  of 
Western  Palestine,  about-  halfway  between  Jerusalem  and 
Nazareth.  They  face  oaeli  other  (Deut.  xi.  30)  across  a  nar- 

row and  exceedingly  fertile  valley,  in  which  stands  the  town 
of  Nablous,  the  ancient  Shechem  or  Si/char.  Gerizim,  on  the 
south  side  of  the  valley,  is  3,849  feet  above  the  sea ;  Ebal,  on  the 

north  side,  3,077.  Jacob's  well  and  Joseph's  tomb  are  just  at 
the  mouth  or  east  end  of  the  valley.  Here  was  Abraham's 
first  encampment  W.  of  the  Jordan  (Gen.  xii.  6).  Here  the 
Law  was  solennily  read  in  the  hearing  of  the  twelve  tribes 
(Josh.  viii.  30-33).  Gerizim  is  the  sacred  mountain  of  the 
.Samaritans,  where  the  handful  that  survive  (less  than  130 

in  all)  still  observe  the  tliree  great  festivals  of  the  Mosaic  rit- 
ual. The  temple  built  there,  by  permission  obtained  of  Alex- 
ander the  Great  in  330  B.  c,  was  destroyed  by  John  Hyrcanus 

(135-106  B.  c.)  about  139  B.  c.  The  spot  where  it  stood  is 
now  a  platform  of  naked  rock  surrounded  by  slight  traces  of 
former  walls.  The  massive  ruins  near  by  are  probably  the 

ruins  of  Justinian's  fortress,  built  there  about  539  A.  D.  See 
Robinson's  Biblical  Researches;  also  hisPhysical  Geography 
of  the  Holy  Land  (1865).  Revised  by  S.  M.  Jackson. 

Germ :  See  Embryology  (in  plants). 

Genua  (in  Gr.  ri  repfia) ;  a  city  in  that  part  of  Phrygia 
which  afterward  became  Galatia  (g.  -('.).  It  was  a  Roman 
colony,  bearing  in  Roman  times  the  name  of  Colonia  Julia 
Augusta  Felix,  and  Latin  inscriptions  bearing  this  name 
prove  that  Masut-kieui  on  tlie  lower  Tembris  occupies  the 
site  of  Gerraa.  (See  Ramsay,  Historical  Geography  of  Asia 
3Iinor,  pp.  334  and  338.)  Justinian  visited  Germa  for  the 
sake  of  the  baths,  and  built  at  the  baths  a  magnificent  palace 
and  public  bath-houses.  Germa  was  the  seat  of  a  bishop  in 
Byzantine  times.  J.  R.  S.  S. 

German  Catliolics:  a  sect  in  Germany  which  in  1844 
seceded  from  the  Roman  Catholic  Church  in  consequence  of 

the  exhibition  of  "  the  holy  coat"  at  Treves.  Two  elements 
entered  into  the  composition  of  the  sect.  The  dominant 
element  was  rationalistic,  represented  by  Johannes  Ronge,  a 
deposed  Roman  Catholic  Silesian  priest,  then  living  in  re- 

tirement, whose  letter  of  Oct.  1,  1844,  to  Bishop  Arnoldi  of 
Treves  inaugurated  the  whole  mcrvement.  The  weaker  evan- 

gelical element  was  represented  by  Johann  Czerski,  another 
Roman  Catholic  priest  of  Posen,  who  had  left  the  Church 
(Aug.  33)  some  five  or  six  weeks  before  the  appearance  of 

Ronge 's  letter.  These  men  came  together.  The  first  con- gregation was  that  organized  in  1844  by  Czerski  himself  at 

Schneidemuhh  under  the  name  of  "  Christian  Catholic."' 
The  first  creed  put  forth  was  the  Confession  of  Schneide- 
miihl,  drawn  up  by  Czerski.  It  appealed  to  Scripture  and 
accepted  the  Nicene  Creed,  rejecting  indulgences,  )nirga- 
tory,  invocation  of  saints,  the  Latin  mass,  communion  in 
one  kind,  auricular  confession,  clerical  celibacy,  the  papal 
supremacy,  and  some  other  points.  The  Confession  of  Bres- 
lau,  drawn  up  by  Ronge,  was  less  conservative  and  ortho- 

dox. The  creed  adopted  by  the  council  which  met  at  Leip- 

zig Mar.  33,  1845,  was  sulistantially  Rouge's  Confession  of 
lireslau.  At  this  time  there  were  more  than  100  congrega- 

tions, and  by  the  end  of  the  year  nearly  300.  Meanwhile 

another  sect,  called  "  Free  (/Congregations"  (ii'rpre  Gemein- 
den),  composed  of  rankly  rationalistic  secedcrs  from  Protes- 

tant churches,  and  dating  from  1841,  had  been  making  con- 

siderable headway  in  (ii^rmany.  Both  of  these  sects  were 
strengthened  by  tint  revolution  of  1848,  and  weakened  by 
(lie  rcMction  that  followed.  They  came  together  at  Gotha 

in  1859,  undi'r  the  name  of  liiiiid  freireligii'jser  Gemeinden, 
but'  the  vitality  of  tln^  movement  was  even  then  nearly  spent. 
Since  then,  disintegration  and  decay  have  gone  steadily  on. 

In  1890  they  only  nnndMM-e<l  in  the  German  empire  5,714 
adherents.  Governmental  host  ility  (from  the  start),  internal 
divisions,  and,  more  rec(>ntly.  Old  Catholicism,  have  worked 
l()g(!ther  against  a  movement  which  will  stand  in  history  as 
one  of  very  great  promise  and  of  very  small  jierforinanee. 

See  F.  P.  Kampe's  Geschichte  der  religiijsen  Bewegungen 
der  neneni  Ztit  (4  vols.,  Lei|izig,  1853-60;  vol.  iv.  is  a  his- 

tory of  German  (Jatholicism).     Revised  by  S.  M.  Jackson. 

German  East  Africa:  lliehn-gest  of  the  German  colo- 
nies; containing  appruxinialcly  oSd.lKH)  si|.  inilcs.  In  1884 

Dr.  Carl  Peters.  Count  PtVil.  anil  Dr.  .luhlke.  repres(>nting 
the  (icrman  Colonization  Sociely,  secured  territorial  rights 
by  treaties  with  native  tlnefs  in  the  mountain  and  higliland 
regions  behind  the  Zanzibar  coast.  Soon  after  Germany  de- 

clared a  protectorate  over  these  regions.  In  Mar.,  1885.  the 
rights  thus  secured  passed  to  the  (ierman  East  Africa  Com- 

pany, which  took  immediate  steps  to  extend  its  territory. 
By  treaty  with  the  Sultan  of  Zanzibar  (189(1)  it  secured  the 
narrow  coast  strip  <daimed  bv  the  suit  an  on  pavnient  of 
4.000,000  marks.  By  treaty  (1886  and  1890)  Germany  and 
England  defined  their  respective  spheres  of  influence.  The 
entire  territory  thus  secured  for  Germany  is  under  the  man- 

agement of  the  German  East  Africa  Company,  which  is 
largely  dependent  upon  imperial  grants  for  support.  It  is 
responsible  to  the  empire,  which  is  represented  in  the  cojlony 
by  an  imjierial  governor.  Tlie  seacoast  extends  from  the 
nioidh  of  the  Rovunia  river  on  the  S.  to  Wanga  on  the  N. 
The  boundary  then  extends  inland  N.  W.  to  Victoria  Nyanza 
at  1°  S.  lat.,  thence  due  W.  tii  the  Congo  Independent  State. 
Curiously,  the  treaty  of  1890  pi'ovided  that  the  boundary  W. 
of  Victoria  Nya.nza.  should  be  deflected  so  as  to  include  Mt. 
Mfumliiro  in  British  territory,  but  it  has  since  been  discov- 

ered (St uhlmaun,  1892)  tiiat  the  mountain  is  in  the  Congo 
State.  The  western  boundary  extends  with  the  Congo  State 
to  the  north  end  of  Lake  Tanganyika,  follows  the  entire 
east  coast  of  that  lake,  thence  S.  E.  to  Lake  Nyassa.  The 
southern  boundary  follows  the  Rovuma  river  to  its  Msinje 
affluent,  thence  due  W.  to  Lake  Nyassa  and  N.  to  the  head 
of  the  lake.  The  chief  seaports  are  Jlikandani,  Lindi,  Kiloa, 
Dar  es  Salaam,  Bagamoyo.  Saadani,  Pangani,  and  Tanga. 
The  company  has  introduced  various  cidtures  with  success, 
particularly  at  its  stations  in  the  highlands  of  Usambara. 

Its  coffee  brings  a  high  price  in  Eui-ope  ;  its  cotton,  first  ex- 
ported in  1893,  is  of  excellent  (|uality.  and  experiments  with 

tobacco  are  succeeding.  In  1893  the  building  of  the  first 
railway  from  Tanga  to  the  Usambara  jilantations  was  begun. 
This  line  is  projected  to  Karagwe.  W.  of  Lake  Victoria. 
The  broad,  geographical  features  are  a  low,  malarial  coast- 
.strip  extending  inland  60  to  100  miles  and  farther  in  the 
southern  portion  ;  further  W.  is  the  mcunitaih  area,  compara- 

tively salubrious  and  fertile,  and  10(1  miles  or  more  in  breadth; 
semi-arid  steppes  W.  of  the  highlands  cmljrace  nearly  a  fourth 
of  the  total  area;  and,  finally,  the  extensive  elevated  and 
fertile  plateaus  in  the  region  of  the  lakes.  No  part  of  the 
territory  seems  adapted  for  white  colonization,  though  se- 

lected men  may  live  there  for  years  in  charge  of  European 
enterprises.  The  natives,  mostly  of  pure  Bantu  stock,  have 
in  places  been  taught  to  work  for  hire  on  the  plantations. 
The  company  has  1.300  miles  tif  coast-line  on  the  three 
largest  lakes  of  Central  Africa.  The  greatest  impediments 
are  the  hostile  influences  of  the  Aralis  and  the  trying  cli- 

mate of  most  of  the  country.  F(n'tified  military  stations 
are  maintained  along  the  caravan  routes  from  the  sea  to  the 
lakes.     Estimated  pfyinlafion  of  the  colony  (1891)  1,900.000. 

The  best  harbor  of  German  East  Africa  is  Dar  es  Salaam 
(Haven  of  Peace),  about  50  miles  S.  of  Zanzibar.  It  offers 
good  anchorage  for  vessels  of  medium  tonnage  and  is  im- 

portant as  a  transfer  point  for  goods  going  to  or  coming 
from  the  interior.  The  harbor  is  not  very  easy  to  enter  on 
account  of  the  long,  narrow  channel  bordered  by  coral  reefs. 
It  is  the  only  port  on  the  east  coast  N.  of  Lonren^o  Marques 
where  the  biiilding  of  a  wagon  road  to  the  interior  has  been 
considerably  advanced.  The  town  is  built  upon  a  cliff,  once 
a  coral  reef,  and  contains  about  10,000  people,  coast  natives, 
Arab  and  Indian  traders,  and  Europeans. 

See  Travels  of  Burton.  Speke,  Cameron,  Stardey,  Thomson, 

and  Elton;  Baumann's  Usambara  nnd  seine  Nachbargebiete 
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(Bei-liii,  18!)1) ;  Meyer's  Across  East  African  Glaciers  (trans- 
Jaleil,  JjdiiUoii) ;  A^'estijlml's  Snnzibar  und  das  deuter.he  (M- 
(ifrikit;  Ki'M-havd'a  Dcutfiv.h-iJstafriIca  (Leipzig,  1892);  and 
tilt'  JJculsc/ti;  Kuliinidhfituiicj.  C.  C  Adams. 

(weriiiaii  Empire.  The:  the  empire  established  in  1871 
by  tlie  miiiii!  of  llie  German  states  of  Central  Europe  und(!r 

the  leadership  of  J-'riissia.  It  is  bounded  N.  by  the  .North 
Sea,  Denmark  (Jutlaiiil),  and  the  Baltic;  E.  by  Russian 
Poland  and  Galicia ;  S.  by  Au.stria  from  the  Vislnla  to  the 
Lake  of  Constance,  and  by  Switzerland ;  and  W.  by  France. 
Jjuxeml)ourg.  Ueljrium.  and  the  Netherlands.  It  lies  be- 

tween lals.  47  10  and  55  5;^  N.  and  Ions.  5°  25'  and  22"  25' 
E.  of  Greenwich,  and  a  diatjonal  line  drawn  across  it  from 
S.  W.  to  N.  E.  measures  862  English  miles.  Area,  208.670 
Ilnglish  sc].  miles.  Population  {1S90)  49,428,470.  The  table 
below  gives  the  figures  of  the  census  of  Dee.  2,  1895 : 

Pnissia   
Bavaria   
Wiirteuiberg   
Baden     
Saxony   
MeeklenburgSehwerin   
Hesse   
Oldenburg   
Brunswick   
Saxe-Weimar   
IMeeUIenbiifg-fitrelitz   
Wa.xe-!\U'iiiingen   
Anbalt   
Saxe-C"bnrg-Gotha   
Sa-xe-Altenburg   
Lippe   Waideck   
Schwarzburg-Rudolstadt   
Scli«  arzburg-Sondersliausen. . 
Reuss-Suhleiz   
Scliaunibnrg-Lippe   
Reuss-lireiz   
Hamburg   
Liibeck   
Bremen   
AlsaceLorraiue   

Totals      208,070 

Areft, 

Eng.  ag.  m. 

34,463 
39.2«a 
r,.538 
5.S2I 
.5,787 
5,135 
2,965 
2,479 
1.424 

1.388 
1,131 

9.53 

'JOB 

755 511 

169 433 363 

333 
319 
131 
122 
158 

115 99 

5,600 

PopulBtloi), 
Sec.  3,  \mh. 

31,855.123 
5.818,.544 
2,081,151 

1,725.4M 
3.787,088 

.597.4.'i6 
1,039.020 

.373.739 
434.213 
3.39.217 

101.540 
3;iJ.005 

293.298 
216,603 180.313 

134,R54 
57.760 
88.685 

78,074 
132.130 
41.2»1 
67,468 

681,632 
83..324 

196.404 

1,640,986 

52.279,901 

InliabitBnts 
to  1  Bq.  uu 

236-9 
198-7 

276-4 
296-4 

654  5 

116-2 
350-3 
1.50-7 

304-9 
244-2 
89-7 

245  5 

323-5 
286-9 
352-2 
286-6 

133  4 

244-0 

234-9 

414-2 814-7 

.5.52-0 4..314-1 

724-5 1.983-8 

293 -0 

250-5 
Surface. — With  respect  to  its  surface,  Germany  consists 

of  three  different  regions — the  alpine  region  along  the  south- 
ern frontier,  the  mountain  region  of  Central  Germany,  and 

the  North  German  lowland.  Of  the  Alps,  only  some  of  the 

less  elev.ated  northern  ranges  belong  to  the  empire — those 
which  extend  from  the  Lake  of  Constance  eastward  to  the 

vicinity  of  Salzburg  on  the  Salzach.  The  -westernmost  of 
these  ranges  are  known  as  the  Algauer  Alps.  These  are 

grandest  neai-  the  sources  of  the  Stillach  and  tlie  Trettach, 
■which  form  the  Iller;  here  the  Bavarian  territory  stretches 
far  into  Tvrol,  and  on  the  frontier  rise  the  Jliideler  Gabel 

(8,670  feet)' and  Iloch  Vogel  (8.494  feet).  The  Bavarian  Alps extend  from  the  Lech  eastward  to  the  Inn ;  the  Zug  Spitze 
is  the  highest  peak  of  the  empire  (9.515  feet).  The  Salz- 
burgcr  Alps.  E.  of  the  Inn,  and  within  the  boundaries  of 
the  empire  (Bavaria),  are  most  remarkable  at  Reichenhall 

and  Berchtesgaden,  two  places  in  the  vicinity  of  Salzbm-g, 
among  magnificent  alpine  surroundings.  To  the  S.  of  Bercli- 
tesgaden,  which  lies  1,900  feet  above  the  level  of  the  sea,  is 

situated  the  King's  Lake,  the  most  beautiful  lake  of  the  em- 
pire, 1,980  feet  above  the  sea.  in  the  center  of  a  magnificent 

landscape,  in  which  arise  to  the  W.  the  Watzniann  (8.900 
feet)  and  to  the  S.,  but  within  the  Austrian  frontier,  the 

Stone  Sea  (8,950  fi-ot),  and  the  mountain  of  Hochkonig  (9,312 
feet). 

Along  the  northern  terminations  of  the  Alps  the  Swabian- 
Bavarian  plateau  extends;  to  the  S.  W.  it  stretches  beyond 
the  boundaries  of  the  empire  into  Switzerland,  as  far  as  the 
Lake  of  Geneva,  and  to  the  E.,  in  Austria,  it  connects  with 
the  plain  of  the  March  and  the  Hungarian  lowland.s.  A 
tine  hilly  landscape  spreads  along  the  foot  of  the  Alps,  dotted 
with  beautiful  lakes  (Animer,  Wilrm.  and  Chiera  in  Bavaria) ; 
to  the  S.  of  the  Ammer  Lake  the  Hohe  Peissenberg  (3,185 
feet)  offers  a  splendid  |)rospect.  Otherwise  tlie  plateau  is 
uniform,  and  even  more  monotonous  than  many  parts  of 
the  North  German  lowland.  Large,  partly  uncultivated 
swam])s  are  found  in  several  places:  tliose  below  Blunich 
(1,700  feet  above  the  sea)  include  the  Dachau  Moss  on  the 
left  and  the  Erdinger  Moss  on  the  right  bank  of  the  Isar, 
and  between  U.lm  and  Ingolstadt  the  intricate  Danube 
swanijis.  The  fertility  of  the  plateau  is  very  slight  in  the 
center,  around  Munich,  where  large  forests  abound,  but  very 

great  between  the  Inn  and  the  Danube,  especially  at  Straub- 

ing,  the  granary  of  Bavaria.  'J'hose  jiarts  of  the  plateau 
wiiicli  belong  to  WUrteniberg  are  more  varied  with  hills  and 
vales,  Init  even  there  the  fertility  of  the  soil  is  not  great. 

The  climate  is  generally  rough,  and  vine-cultivation  suc- 
ceeds only  on  the  opposite  side  of  the  plateau,  at  the  Lake 

of  Constance. 

The  mountains  of  Central  Germany  are  separated  from 

the  Alps  by  the  Swaiiian- Bavarian  plateau,  but  connected 
with  th(^  Carjiathian  .Mountains  between  the  sources  of  the 

Oder  and  the  \'istula.  'J'hey  consist  of  three  systems  :  the 
Rhcnish-Wcstphalian  slate  mountains,  or  the  Batavian  sys- 

tem ;  the  Ithenisli  system ;  and  the  Hercynian  or  Sudctic 

system.  (1)  The  Rhenish-Westphalian,  or  the  Batavian  sys- 
tem, is  of  no  considerable  height,  but  is  cleft  by  many  deep 

river-valh'ys.  It  occui>ies  jiarts  (jf  Rhenish  Prussia,  West- 
phalia, and  Ilesse-Nassau,  and  is  traversed  by  the  Rhine, 

which  between  Bingen  ami  Bonn  forms  a  deep  and  often 

very  narrow  valley.  To  the  W.  of  the  Rhine  the  Mo.selle  • 
forms  in  the  slate  mountains  a  deep  and  very  winding  valley 
between  Trier  and  Coblenz,  separating  the  Ilunsriick  from 

the  Eifel.  The  southern  boundaries  of  the  system  are  desig- 
nated by  the  coal-hills  of  Saarbriick,  at  the  southernmost 

point  of  Rhenish  I'rus.sia,  and  the  beautiful  group  of  the 
Donners  Berg  {2,267  feet)  in  Rhenish  Bavaria.  N.  of  the 
Moselle,  the  Eifel  forms  a  plateau,  the  highest  point  of  which 
is  the  llohe  Acht  (2.493  feet).  The  northwestern  part  of 

Eifel,  the  Hohe  Venn  (2.280  feet),  situated  S.  of  Aix-la- 
Chapelle,  is  entirely  bare,  and  constitutes  the  most  inhospi- 

table region  of  the  empire.  On  the  eastern  side  of  the  Rhine 
the  hill-ranges  of  the  Hunsrlick  are  continued  by  tho.se  of 
Taurnis.  They  are  rich  in  forests  and  mineral  springs,  slope 

rather  abrujitly  to  the  S.,  towai'd  the  lowland  of  the  tapper 
Rhine,  and  to  the  E.,  toward  the  Wetterau,  V)nt  rise  in  Fcld- 
berg  to  the  height  of  2,890  feet,  and  are  celebrated  for  their 
magnificent  vineyards,  especially  along  the  foot  of  the 
western  part  of  tliera,  the  so-called  Rhinegau,  at  Rlldesheim, 
Johannisberg,  and  Assmannshausen.  (2)  The  Rhenish  sys- 

tem follows  the  course  of  the  Rhine  from  Basel  to  Mainz, 
whence  it  continues  in  the  same  direction,  but  to  the  E.  of 
the  slate  mountains,  to  the  Weser.  With  its  two  highest 
branch(!S,  the  Vosges  and  the  Black  Forest,  it  incloses  the 
low  plain  of  the  uj^per  Rhine,  which  stretches  on  both  sides 
of  this  river  from  Basel  to  Mainz,  and  wliieh  must  be  con- 
si<lercd  as  the  finest  region  of  Germany,  on  account  of  the 
fertility  of  the  soil,  the  mild  climate,  the  excellent  fruit,  and 

the  superior  wine.  Although  the  Vosges  in  Alsace-Lorraine 
and  France,  and  the  Black  Forest  in  Baden  and  Wlirteni- 
berg,  are  separated  by  the  low  plain  of  the  ujijier  Rhine, 

they  show  many  similarities ;  the  same  height — Sulzer 

Bel'chen  in  the  Vosges  is  4,680  feet.  Feldberg  in  the  Black Forest  4.900  feet:  the  same  abrupt  descent  toward  the  plain 
in  the  regions  of  the  older  formation,  and  the  same  gentle 

declivity  in  those  of  the  later :  the  same  construction — gran- 
ite, gneiss,  and  Devonian  strata  in  the  higher  part.s.  though 

the  latter  are  more  prominent  in  the  Black  Forest,  the  former 

in  the  A'osges.  Also  the  beauties  of  nature,  the  traditions, 
and  the  ruins  are  similar,  though  they  certainly  are  much 

richer  in  the  Vosges.  But  while  the  Black  Forest  entirely  dis- 
a]ipears  between  Carlsruhe  and  Pforzheim,  the  Vosges  reach 
to  the  latitude  of  Strassburg  in  their  full  height,  and  con- 

tinue then  through  lower  formations  of  red  sandstone  into 

Rhenish  Bavaria,  where  at  Kaisei-slautern  a  connection  takes 
place  with  the  slate  mountains.  To  the  E.  of  the  low  plain 
a  small  range  of  hills  connects  the  Black  Forest  with  Oden 
Wald,  which,  chiefly  extending  between  the  Neekar  and  the 

Main,  encircles  Heidelberg,  and  is  separated  from  the  Spes- 
sart  by  the  Jlain.  Odenwald  and  Spessart  are  also  very  simi- 

lar, being  of  the  same  height  (about  2.000  feet)  and'  same formation,  sandstone  prevailing,  with  granite  and  gneiss  on 
the  western  side.  E.  of  the  sandstone  formation  follows, 

from  Heidelberg  to  Nuremberg,  a  formation  of  shell-lime- 
stone and  red  sandstone,  the  Swabian-Franconian  terraces. 

This  region  of  terraces  extends  as  far  as  the  Jura  Jlountains, 
which  rise  very  abraptly  from  it.  while  on  the  other  side 

they  slope  gently  down  toward  the  Swabian-Bavarian  plateau. 
The  German  Jura  is  a  continuation  of  the  Swiss  Jura,  but 

differs  very  much  from  it.  It  has  not  those  parallel  ridges 
which  characterize  the  Swiss  Jura :  it  rises  in  elevated  flats, 

traversed  by  valleys.  At  some  elev.ations  there  is  a  general 

scarcity  of  water, "as  the  water  sinks  very  rapidly  through the  Jurassic  limestone,  and  forms  copious  springs  at  the  foot 
of  the  mountains  and  in  the  deep  valleys.  Numerous  caves 
are  found,  especially  in  Wiirteraberg  and  Franconia,  among 
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wliich  lliiit  at  MuRfjcndorf  is  fninoiis  for  lli(>  i-ciiKuns  it  cnii- 
taiiis  of  cxtiiiftt  animals,  (.'i)  'I'lic  llorcyniau  or  Sudetit!  sys- 

tem comprises  tlie  northeiistiTU  part  of  the  mountains  of 
Central  (iennany,  and  has  a  general  direction  from  S.  E. 
to  N.  W.  It  consists  of  two  well-marked  mountain-lines. 
The  southern  contains  the  Bohemiau  forest,  the  Fichlel 
rani;e,  the  Thuringian  forest,  and  the  Tcutoburger  forest ; 
the  northern,  the  mountains  of  Silesia,  the  llarz,  and  the 
Weser  Mountains.  The  Hohetnian  forest  forms  the  bound- 

ary between  Hohemia  and  Bavaria.  The  highest  points  are 
the  Great  Arber  (4,767  feet)  and  the  Great  liachel  (4.747 
feet).  The  Pichtel  range  forms  the  center  of  the  German 
mountains,  those  of  German  Austria  included,  and  is  about 
2H0  English  miles  from  the  beginning  of  the  delta  of  the 
Rhine,  the  mouths  of  tlie  Weser  and  Oder,  and  the  cities 
of  Pressburg,  Trent,  Basel,  and  Strassburg.  From  it  the 
Egcr  flows  eastward,  and  the  Saale  northward,  both  to  tlie 
EUie  ;  the  Main  westward  to  the  Rhine,  and  the  Naab  south- 

ward to  the  Danube.  The  highest  points  are  the  Schnee 
Berg  (:14C0  feet)  aiul  the  Ochsen  Kopf  (3,330  feet).  The 

Ficiit(d  Gebirge  are  connected  with  the  Thi'iringer  Wald. 
The  Thiii'inger  Wald.  so  important  as  the  boundary  which 
separates  the  I'^'ranconians  in  the  S.  from  the  Thuringians in  the  N.  forms  to  the  8.  E.  a  broad  plateau,  but  to  the 
N.  \V.  a  real  edge,  terminating  in  a  cone  at  Eisenach  on 
the  Werra.  The  highest  points  are  the  Great  Beerberg  (3,225 
feet)  and  the  Schneekopf  (3,210  feet),  both  situated  on  the 
Sehraiicke;  farther  to  the  N.  W..  the  Inselsberg  (3,035  feet), 
and  at  Eisenach  the  celebrated  Wartburg.  To  the  N.  of  the 

Thi'iringer  Walil  the  Thuringiaii  terraces  exteml  to  the  llarz. 
tlie  plateau  of  Eichsfeld  forming  the  watershed  between  the 
Weser  and  the  Elbe.  The  Harz  is  an  isolated  group  of 
mountains,  56  English  miles  long,  situated  between  the  Leine 
and  Saale,  and  sloping  abruptly  to  the  N.  toward  the  low- 

land. Its  most  beautiful  points  are  found  along  its  northern 
border,  the  Seiko  valley,  the  Bode  valley,  Viktors  Ilohe,  Use 
valley,  and  the  Brocken,  the  highest  point  (3,742  feet),  from 
which  the  plateau  of  the  upper  Harz  stretches  to  the  W. 
and  that  of  the  lower  Harz  to  the  E.  Prom  the  Pichtel  range 
the  Erz  Mountains  stretch  to  the  N.  E.,  forming  the  bound- 

ary between  Saxony  and  Bohemia.  They  are  steep  toward 
the  valley  of  the  Eger.  but  slope  gently  toward  the  low  plain 
in  the  north  along  the  Mulde.  Keil  Berg  (4,060  feet)  and  Pich- 

tel Berg  (3.950  feet)  are  the  highest  points.  At  the  Elbe 
above  Pirna  are  the  sanilstone  mountains  of  the  Elbe,  which, 
under  the  name  of  Saxon  Switzerland,  have  acquired  a  fame 
not  quite  deserved.  In  the  liasin  of  the  upper  Bolier  rise 
the  Riesen  Mountains,  on  the  boundary  between  Silesia  and 
Bohemia.  This  group  contains  the  highest  mountains  of 

t'entral  Germany,  well-marked  ridges,  covered  with  forests. 
The  highest  point  is  Schneekoppe  (5.252  feet). 

The  North  Geriu'in  lowland  is  only  a  small  part  of  the 
great  European  lowhiml.  which  occupies  almost  the  whole 
of  Eastern  Euroiie,  and  to  the  \V.  roaches  as  far  as  the 
Strait  of  Dover.  In  (iennany  that  part  of  the  lowland 
which  lies  to  the  W.  of  the  Elbe  differs  very  much  from 
that  which  lies  to  the  E.  Fertile  "marshes"  extend 
along  the  North  Sea,  also  on  the  eastern  side  of  the  Elbe 

along  the  whole  westei-n  coast  of  Schleswig-Holstein.  They 
generally  lie  so  low  that  they  must  be  protected  against  the 
sea  and  the  rivers  by  dikes.  Here,  in  the  western  part  of 
the  German  lowland,  large  swamps  alternate  with  s.Miid- 
fields,  and  real  hill-ranges  do  not  appear  to  any  extent, 
except  in  the  vicinity  of  the  Elbe.  In  the  eastern  |iart.  on 

the  contrary,  hill-i-anges  appear,  and  stretch  eastward  to 
the  Ural  Mountains.  Of  special  interest  is  the  Baltie-Uralic 
"lake  plateau"  which  begins  in  .lutland,  curves  around 
the  Baltic  through  Sohleswig,  Holstein,  Mecklenburg, 
Brandenburg.  Pomerania,  and  Prussia,  is  traversed  by  the 
Oiler  and  the  Vistula,  and  forms  in  Russia  a  most  important 
watershed.  It  consists  of  broad,  undulating  uplands,  rich 

in  lakes,  and  rises  in  Prussia  to  a  height  of"  1.040  feet.  A similar  upland  traverses  the  southern  part  of  Brandenburg 
and  Northern  Silesia,  and  merges  in  the  east  with  the  hills 
of  Poland.  Between  these  two  uplands  extend  broad  low- 
lamls,  especially  in  Brandenburg,  along  the  Havel,  the  .Spree, 
and  the  Oder,  and  these  lowlands  have  made  it  easy  to  es- 

tablish communication  by  canals  between  the  Elbe,  Oder, 
and  Vistula. 

Hydrography. — The  empire  borders  on  two  seas,  the  North 
Sea  and  the  Baltic.  In  the  North  Sea  the  usual  tide  rises 

10  feet,  the  highest  spring-flood  26  feet.  A  number  of  low 
islands  lie  off  the  Friesland  coast,  to  the  W.  of  the  Weser. 
and  oil  Schleswig,  kncjwn  collectively  as  Frisian  islands. 

while  Heligoland,  ceded  l)y  Oreat  Britain,  lies  in  the  ojien 
.sea  oil  the  imaitli  of  the  Elbe.  The;  .sea  between  these 
islands  and  the  mainland  is  shallow  and  abounds  in  sand- 

banks (W(ttffn).  The  (iulfs  of  l)(dlart  and  Jade  cut  deeply 
into  the  mainland;  and  gulls  or  hays  are  formed  by  the 
widening  of  the  Weser,  l']Ibe.  and  Eider  at  their  mouths. 

The  P.altic  has  no  tides.  A  remarkable  feature  are  the  Ilafl's, 
large'  fresh-water  lakes  or  estuaries  of  rivers — the  Pomera- 

nian HafE,  the  Frische  Haff.  the  Kurische  Haff,  etc.  Ger- 
many owns  parts  of  seven  large  river-basins  and  three  large 

coast-streams.  Of  the  latter,  the  Pregel  flows  to  the  Baltic, 
and  the  Eider  and  Ems  to  the  North  Sea:  of  the  former, 

the  Jlemel,  Vistula,  and  Oder  flow  to  the  Baltic,  the  Elbe,' Weser.  and  Rhine  to  the  Norlli  Sea,  and  the  Danube  to  the 
Black  Sea.  Of  all  these  rivers,  the  Wiiser  is  the  only  one 
which  belongs  entirely  to  the  empire— of  the  Kibe,  the  Oder, 
and  the  Rhine,  the  larger  half.  The  jjrineipal  of  these  rivers 
are  described  in  separate  articles. 

Climate. — The  eni]iire  is  situated  in  the  temperate  zone. 
Only  a  few  peaks  of  the  Alps  on  the  southern  boundary  of 
Bavaria  rise  into  the  snow-n^gion.  In  the  other  mountains 
there  are  also  a  few  points  where  the  snow  may  last  into  the 
summer,  and  sometimes  the  whole  year  round.  Rain  falls 
in  every  month,  but  is  more  abundant  in  summer  (July). 
The  annual  average  for  the  whole  of  Germany  is  28  inches 
(North  German  lowlands,  24  inches ;  mountain  region  of 
Central  Germany,  28  inches  ;  Southern  Oiernian}-,  33  inches). 
It  is  least  in  Mecklenburg  and  the  Rliine  vaUey  between  the 
Vosges  and  the  Black  Forest,  and  more  considerable  in  the 
mountain  districts  (summit  of  Brocken,  70  inches).  The 
mean  annual  temperature,  apart  from  the  mountainous  dis- 

tricts, varies  between  44'  F.  (Konigsberg,  Memel)  and  51°  F. 
(Mannheim),  the  mean  temperature  of  July  between  63°  P. 
(Jlemel)  and  68°  (Mannheim),  that  of  January  between  25° 
P.  (Konigsberg)  and  35°  P.  (Cologne).  The  most  favored 
region,  as  far  as  climate  is  concerned,  is  the  broad  plain  of 
the  Rhine,  which  stretches  from  Frankfort  to  Basel,  and  is 
bounded  on  all  sides  by  mountains  (the  Taunus  in  the  north, 
the  Vosges  and  Black  Forest  to  the  \V.  and  E.).  Here  the 
summers  are  warm,  the  wintei's  not  too  severe,  the  rainfall 
sufficient.  The  ice  lies  generallv  26  davs  on  the  Rhine,  30 

on  the  Weser,  62  on  the  Elbe.  70  on  t'he  Oder,  86  on  the Vistula,  and  116  on  the  Memel.  Storms  are  more  numer- 
ous and  violent  in  the  south  than  in  the  north.  Heavy 

carthciuakes.  such  as  occur  in  Southern  Europe,  have  never 
been  observed. 

Tlie  flora  and  fauna  are  those  of  Central  Europe  gener- 
ally, but  western,  northern,  and  eastern  types  are  discovered 

by  the  botanist  to  have  penetrated  far  inland.  Luxuriant 
meadows  and  dense  forests  of  conifers  or  deciduous  trees 
form  the  leading  features  of  the  landscape,  and  forests  cover 
all  the  mountain-slopes,  only  the  highest  summits  reaching 
above  them.  The  chestnut  has  its  nortliernmost  boundary 
between  Colilenz  and  Cologne,  but  it  is  found  at  Werniger- 
ode  in  the  Harz  ;  the  red  beech  stops  a  little  S.  of  Konigs- 

berg ;  tlie  peach  ripens  in  the  open  air  in  Rhenish  Prussia 
and  farther  S. ;  but  the  walnut  succeeds  even  in  Eastern 
Prussia.  The  vine  is  cultivated  to  the  S.  of  a  line  extend- 

ing from  Bonn  on  the  Rhine  to  Naumburg  on  the  Saale  and 
Griinberg  on  the  Oder,  and  taljle  grajies  are  produced  even 
farther  N.  in  favorable  localities.  The  flowering  of  fruit- 
trees  takes  place  in  Memel  eight  days  later  than  at  Konigs- 

berg, three  weeks  later  than  at  Berlin,  and  four  weeks  later 
than  on  the  Rhine. 

Many  wild  animals,  which  were  common  in  former  times, 
have  disappeared.  Elk  are  found  only  in  a  few  preserves 
in  Eastern  Prussia :  the  aurochs  became  extinct  in  1755;  the 
last  bear  was  killed  in  1835 ;  the  wolf  still  hamits  the  large 
forests  of  Prussia ;  the  lynx  and  wild  cat  have  become  scarce, 
while  the  wild  boar  would  have  become  e.xtinct  long  since 

wei'i>  it  not  protected  for  the  sake  of  sport.  The  beaver, 
which  was  of  old  an  inhabitant  of  all  the  German  rivers,  is 
seen  only  in  the  Danube  and  its  southern  tributaries,  and  in 
the  Elbe  near  Dessau.    The  tortoise  is  confined  to  the  Havel. 

Poimia.tion. — The  total  population  increased  from  30,608,- 
700  in  1834  to  40,428,470  in  1890.  This  increase  up  to  the 
year  1840  was  nearly  uniform  in  all  parts  of  the  empire,  and 
showed  nearly  the  same  proportions  in  city  and  country. 
But  the  building  of  railways  and  the  general  increase  of 

manufacturing  industry  efl'ected  a  change.  Large  numbers 
of  the  inhabitants  left  the  agricultural  districts,  especially 
in  the  flat  lowlands,  and  gathered  in  cities  or  districts  fa- 
voralily  situated  for  manufacturing  business.  This  move- 

ment was  apparent  even  before  1867,  and  after  that  time 



740 OKKMAN   E.MIMKE,   THE 

it  bi;pamc  still  more  striking.  In  1807  the  nuniber  of  large 
towns  of  over  lOU.OOl)  inliiibilants,  was  only  7.  with  a  tolal 

jjopnlation  of  1.657,ol7  souls.  In  IH'.l.j  tliere  were  27  sneli 
towns  with  7,lo!>,H07  inhabitants.  The  largest  of  th(^se  were 

Berlin  (1.077,304);  Jlanibnrg  (025,.')52) ;  Munieh  (407,174); 
Leipzig  (898.44S) ;  Breslau(y7;S.20e);  Dresden  (iJIM.OOO) ;  Co- 

logne (:i21,4;51);  and  Frankfort-on-iMain  (22'J,2i)i)).  On  an 
a\'erage  there  are  (189.5)  2.50  inhabitants  to  a  square  mile. 
The  population  is  most  dense  in  the  kingdom  of  .Saxony  and 

the  manul'act  uring  districts  on  the  lower  Rhine.  Tlie  birth- 
rate is  40  to  1.000  inhabitants,  the  death-rate  28,  and  the  an- 

lunxl  excess  of  births  over  deaths  averaged  .583,000  during 
1880-90,  but,  owing  to  a  very  active  emigration,  this  is  far 
in  excess  of  the  actual  increase  of  the  population.  This 
emigration  has  fluctuated  considerably  in  different  years,  for 
while  in  1S62  it  only  embraced  27,529  individuals,  it  i-ose  in 
1881  to  220,902.  Tlie  number  of  emigrants,  1887-92,  was 
644,271  persons,  of  whom  601,897  embarked  for  the  U.  S. 
Between  1820  and  1892  the  emigration  to  the  U.  .S.  numbered 
nearly  5,000.000  individuals.  In  addition  to  this  emigration, 
which  is  directed  to  countries  outside  Europe,  Germany  an- 

nually sends  many  emigrants  to  European  countries,  includ- 
ing niore  especially  France  and  Southeastern  Europe.  There 

are  about  104  fenuUes  to  every  100  males. 
Language. — German  is  the  mother-tongue  of  the  bulk  of 

the  population,  and  is  .spoken  in  a  number  of  dialects,  name- 
ly, Frisian,  Low-  German,  and  Upper  German,  the  language 

of  culture  being  known  as  Iligli  German  (HoclKleulsch). 

The  leading  German  "tribes"  are  the  Frieslanders,  -Saxons, 
Franks,  Swabians,  Aleraannes,  and  Bavarians,  including 
Austrians.  The  non-{ierman  sj  leaking  inhabitants  of  the 
empire  are  about  7  per  cent,  of  the  total  population.  They 
include  Poles  (2,513,000),  in  Prussia  proper,  Posen,  and  Si- 

lesia ;  Litliuanians  (150,000),  to  the  E.  of  the  river  Memel ;  a 
few  hundred  Kures,  the  kinsmen  of  the  now  extinct  Prus- 

sians, around  Memel;  Czechians  and  Wends  (180,000),  in 
Brandenburg,  Saxony, and  Silesia;  Danes  (140.000),  in  North- 

ern SchleswTg;  Walloons  (9,600),  at  Jlalmedy,  on  the  Bel- 
gian frontier;  and  French  (220.000),  in  Alsace-Lorraine. 

Jieligion.— In  1890  the  population  included  31.026,810 
Protestants  (62-8  per  cent.);  17,674,921  Roman  Catholics; 
145,540  t'hristian  sectarians  ;  507,884  Jews.  Roman  Catho- 

lics were  in  a  majority  in  Alsace-Lorraine  (78  per  cent.), 
Rhenish  Prussia.  Bavaria,  Posen,  Baden,  Silesia,  and  West- 

phalia. The  relations  between  Church  and  state  are  inti- 
mate, and  the  ministers  of  Roman  Catholic  as  well  as  of 

Protestant  congregations  are  in  receijit  of  salaries  and  other 
subsidies  from  the  government.  In  tlie  Protestant  states 
the  sovereign  is,  as  a  rule,  head  of  the  Church,  while  the 
Roman  Catholics  are  placed  under  5  archbishops  and  20 
bishops. 

Education  is  compulsory  throughout  Germany,  and  the 
fact  that  out  of  184,382  recruits  levied  in  1891-92  only  824 
had  not  received  an  education  shows  that  this  law  is  not  a 
dead  letter.  Education  is  more  backward  in  tlie  eastern 

provinces  of  Prussia,  with  their  Polish  population,  most  ad- 
vanced in  Wiirtemborg.  Baden,  the  old  free  towns,  and  some 

of  the  minor  states.  Most  of  the  elementary  schools  are  de- 
nominational. There  are  about  58,300  of  these  schools,  with 

8,120,000  pupils  and  120,000  teachers,  all  of  whom  must  hold 
certificates,  and  whose  training  is  attended  to  in  256  semi- 

naries. The  number  of  secondary  schools  (Bilrgerschulen) 
is  very  large,  while  of  high  schools  there  are  1,192,  including 
427  Gymnasia,  or  classical  schools.  The  number  of  tech- 

nical and  industrial  schools  is  very  large.  They  include  9 
polytechnic  high  schools,  31  agricultural  colleges,  9  schools 
of  forestry,  23  of  art  and  art-industries,  7  music  conserva- 

tories, a  naval  college  at  Kiel,  military  academies  at  Berlin 
and  Munich,  49  navigation  schools,  and  many  others.  Of 
universities  there  are  21,  with  (in  1896)  2,579  professors  and 
29,117  students.  The  universities  having  the  largest  num- 

ber of  students  are  Berlin  (5,368),  Leipzig  (3,019),  and  Munich 
(3,621).     See  Schools. 

Agriculture. — The  country  is  mainly  an  agricultural  one. 
In  189.5-96  the  yield  (in  tons  of  2,200  lb.)  was  as  follows: 
Wheat.  2,807,557;  rye,  6,595,758;  barley,  2,411.731;  oats, 
.5,2.52,.590 ;  potatoes,  31,786,621 :  hav.  21,001.621 ;  sugar  beet- 

root, 11,196,390;  beets  for  fodder,9,265,607;  and  hops,  30,- 
181.    In  the  same  year  44.256,014  gal.  of  wine  were  produced. 

Notwithstanding  her  own  very  considerable  production, 
Germany  is  dependent  u|)on  foreign  countries  (the  U.  S. 
and  Russia)  to  satisfy  her  ever-increasing  demand  for  food- 
products.  Rye  is  the  principal  cereal  cultivated  for  food. 

Mai/.e  grows 'onlv  along  the  Rhine  and  the  Neckar.     The 

potato  yields  the  raw  material  for  (1894-95)  65,377  distil- 
leries, which  produc-ed  64.944.000  gal.  of  alcoliol ;  while  the 

beet  is  made  into  sugar  (in  1894-95  the  yield  was  1,769,331 
metric  tons  of  raw  sugar  and  347.090  tons  of  molasses).  The 
cultivation  of  flax  and  hemp,  which  thrive  in  hilly  regions,  has 
been  decreasing,  as  has  also  that  of  oil-seeds,  in  consequence 
of  the  large  importation  of  petroleum  from  the  U.  S.  The 
principal  dyestuffs  produced  are  madder,  safflower,  and  wood. 

Erfurt  is  famous  among  German  towns  for  its  horticul- 
tural produce.  Fruit-trees  are  grown  throughout  Germany, 

but  es|)ecially  in  the  southwestern  part.  Where  even  almonds, 
tigs,  and  Spanish  chestnuts  succeed  in  favorable  localities. 
The  vine  yields  her  choicest  juice  on  the  slopes  of  the  Tau- 
nus  in  the  Rheingan.  Hops  succeed  best  in  Franeonia,  and 
Bavaria  produces  the  best  beer  (total  (1894-95)  for  all  Ger- 

many, 1,21.5,510,000  gal.).  The  tobacco  cultivation  is  carried 
on  more  especiallv  in  the  Palatinate,  Baden,  and  Alsace,  and 

yielded  (in  1894-95)  38,317  tons. 
Vomeatic  Animals. — Horses  are  bred  more  especially  in 

East  Prussia, Schleswig-Holstein,  Oldenburg,  in  the  north,  Al- 
sace, WUrtemberg,  and  Bavaria,  in  the  soulli.  Cattle-breed- 

ing is  most  successfully  practiced  in  the  " marshes "  along 
the  North  Sea  (Priesland,  Oldenburg,  Schleswig-Holstein), 
and  in  the  mountainous  districts  of  the  south  (AlgSu).  The 
genuine  merino  sheep  of  the  Escorial  breed  was  introduced 
into  Germany  in  the  latter  part  of  the  eighteenth  century; 
later  on,  another  breed,  also  .Spanish,  the  Negretti,  spread 
into  Silesia  from  Bohemia  and  Moravia;  and  in  1820  a  cross- 

ing of  these  two  breeds  was  effected,  and  resulted  in  the  im- 
proved Escorial-Negretti,  which  was  introduced  generally. 

The  great  wool-markets  are  Berlin  and  Breslau.  Westphalia 
is  famous  for  its  hams ;  Brunswick  for  its  sausages.  Bees  are 
most  extensively  kept  in  Hanover  (Lilneburg  Heath).  Ger- 

many exports  sheep  and  cattle,  but  imports  pigs  and  horses. 
Jlining — The  produce  of  the  mines  and  salt-works  was 

valued,  in  1895,  at  $172,822,000.  This  included  79,163.600 
tons  of  coal.  24,713,200  tons  of  lignite.  12,349,000  tons  of  iron 
ores,  1,706,300  tons  of  salt,  and  1,802,000  tons  of  other  prod- 

ucts. The  metals  of  all  kinds  produced  in  1894  had  a  value 
of  387.990,229  marks  (about  §94,976.000).  Thev  included 
5.000,000  tons  of  pig  iron,  144,000  tons  of  zinc,  25.000  tons 
of  zinc  ore,  158.300  tons  of  lead  ore,  633,300  tons  of  copper 
ore.  686.900  tons  of  copper,  896  tons  of  tin,  and  gold  to  the 
value  of  893,000,000  marks.  There  are  about  350,000  miners 
besides  47,000  men  employed  in  smelting-works.  The  iron 
industry,  as  a  whole,  employs  150.000  men.  There  are  seven 
layer  coal-fields,  viz.,  those  of  Upper  Silesia  (540  sq.  miles) ; 
Lower  .Silesia,  the  Ruhr  (340  sq.  miles) ;  Aix-la-Chapelle, 
the  Saar  (Saarbriicken),  Dresden,  (Pottschappel),  and  Chem- 

nitz. The  deposits  of  lignite  are  still  more  extensive.  Peat 
is  found  in  the  moorlands  of  North  Germany  and  on  the 
Bavarian  plateau.  Various  kinds  of  bituminous  shale  are 
utilized  for  the  manufacture  of  mineral  oils;  asphalt  is 
found  near  Hanover;  amber  on  the  coast  of  the  Baltic. 

The  richest  deposits  of  iron  ore  are  found  in  Westphalia, 
in  Nassau,  and  in  Lorraine  the  largest  of  all.  Iron  in  small- 

er quantities,  but  sometimes  of  superior  quality,  is  also 
found  in  the  Fichtel  Mountains  and  elsewhere.  The  most 

important  iron- works  are  those  of  L^pper  Silesia  (Beuthen), 
of  Bochuni.  Dortmund,  Siegen,  and  Essen  on  the  lower 
Rhine,  of  .Saarbrucken.  and  Northern  Lorraine. 

Zinc  is  the  most  important  metal  next  to  iron.  It  is  ob- 
tained in  LTpper  Silesia  (Beuthen)  and  in  Rhenish  Prussia 

(Aix-la-Chapelle,  Arnsberg).  Other  metals  of  some  impor- 
tance are  copper,  lead  (Bleiberg  near  Aix-la-Chapelle),  anti- 
mony, cobalt,  nickel,  manganese,  and  mercury.  Silver  has 

been  mined  near  Freiberg  in  .Saxony  since  1168. 
The  production  of  salt  increases  every  year.  Many  of  the 

salines,  however,  have  ceased  to  be  worked  since  the  discov- 
ery of  the  large  strata  of  rock-salt.  Among  these,  that  in 

the  Alps  of  Salzburg  has  been  in  operation  for  a  long  time. 
In  1816  the  rock-salt  layers  were  reached  in  Wiirtembergby 
boring,  in  1853  those  at  Stassfurt  in  the  province  of  Saxony, 
and  since  that  time  many  others  in  different  places  around 
the  Thiiringer  Wald  and  the  Harz.  In  the  North  German 
lowland  rock-salt  layers  of  immense  depth  were  discovered 
by  boring,  in  1867  at  Sperenberg  in  Brandenburg,  in  1868  at 
Segeberg  in  Schleswig-Holstein.  and  in  1871  at  Inowrazlaw 
in  Posen.  The  average  annual  production  of  salt  amounts 
to  nearly  800,000  tons.  Gerniany  is  very  rich  in  mineral 
springs.  The  most  important  are  Baden-Baden  in  Baden; 
Ki.ssingen  in  Bavaria;  Wiesbaden,  Homburg,  Ems,  and 
Nieder-Selters  in  Hesse-Nassau;  Aix-la-Chapelle  in  Rhenish 
Prussia ;  and  Pyrmont  in  Waldeck. 
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Miintif(xi'tur(.<<. — Tlio  inaimfacturiiif;  iiiclusli'y  of  Gcniuiny 
has  lu'i'ii  siilijrct  li>  iiiiMii'iisc  Muc'tual  iiiiis.  It  wa.s  infiiicMccil 
by  tlic  civil  war  in  llic  U.  S. ;  and  alti-r  tliu  cliisc  of  tlie  war 
ai^aiiist  Kniiicc  it,  ro.se  at  onci'  to  a  lu-i^'lit  which  none  liad 
t'ver  cx[H'clc(l,  but  from  whicli  it  fell  in  187:i,  ]>arlly  in  eon- 
sequence  of  fraudulent  operations,  from  which,  however,  it 
has  since  revived.  Tlic  chief  nianufacturiufj  centers  are  in 
the  provinces  of  Rhenish  Prussia,  Weslphalia,  Brandenburg, 
Silesia,  and  Saxony;  in  tlie  kingdoms  of  Saxony,  VViii'lem- 
berg,  Alsace- Lorraine,  and  parls  of  Bavaria, 'I'hui'ingia,  and 
Baden.  (1)  Tlie  maiuifacture  of  wooIimis  cniploys  about  ).'5I),- 
OOU  haniLs.  The  raw  nuiterial  is  partly  impcjrted  from  other 
countries,  especially  from  Australia.  To  provide  the  cloth- 
factories  with  yarn,  about  2,61)0,001)  spindles  are  in  operation 
in  different  spinning-factories,  situated  mostly  in  the  cloth- 
numutacturing  districts,  but  also  in  Upper  Alsace?  and  in 
the  kingdom  of  Saxony.  The  cloth-manufacturing  indu.stry 
has  its  principal  centers  in  Rhenish  Prussia,  Southern  Bran- 

denburg, Lusatia,  Western  Saxony,  and  Alsace.  In  Apolda 
hosieiy  is  nuide;  in  Gera,  fine  woolens.  Carpets  and  shawls 
in  Berlin ;  Turkish  carpets  in  Schmiedeberg  in  Silesia.  (2) 
The  flax  and  liemp  industry  is  increasing,  but  as  yet  demands 
a  considera.l)le  importation  of  raw  material  from  Russia,  and 
of  yarn  from  Great  Britain  and  Belgium.  The  center  of  this 
industry  is  Bielefeld  in  Westphalia  and  its  vicinity,  where, 
besides  the  spinning  and  weaving  factories,  4,000  hands  arc 

emphiyed  in  the  manufactui-e  of  home-made  linen.  Other 
centers  are  at  Zittau  in  Ijusatia  and  in  the  Silesian  moun- 

tains. In  the  whole  empire  there  are  about  60  linen-fac- 
tories, with  300,000  spindles  and  about  250,000  looms  for 

the  manufacture  of  linen.  (3)  Cotton  manufacture  has  its 
chief  seats  at  Miilhausen  (Alsace)  and  Zwickau  (Saxony), 

but  is  also  carried  on  at'Augsburg,  Kaiserslautern,  Esslin- 
gen,  and  other  places.  There  are  7.000,000  spindles  and 
300,000  power-looms.  (4)  The  silk  an<I  velvet  nuinufactures 
liave  their  centers  at  Crefeld,  Elberfeld,  Barmen,  and  Vier- 

sen,  all  in  Rhenish  Prussia.  Cret'eld  alone  produces  annu- ally goods  valued  at  $17,000,000.  (5)  The  manufacture  of 
metal  goods  is  the  chief  industrial  pursuit  in  large  jjarts  of 
Westphalia,  Rhenish  Prussia,  and  Lorraine.  Essen,  Bochum, 
and  Witten  are  noted  for  their  steel-works :  Solingen  for 
swords  and  bayonets;  Remscheid  for  cutlery;  Altona  for 
wire;  Aix-la-Chapelle  and  Burtscheid  for  pens,  pins,  and 
needles;  Suhl,  Anibcrg,  and  Soinraerda  for  firearms;  Berlin 
for  iron-castings  and  electro-plated  ware ;  Pforzheim  and 
Ilanau  for  jewelry.  The  largest  establishment  for  the 
manufacture  of  cast  steel,  and  generally  the  largest  indus- 

trial establishment  of  the  empire,  is  that  of  Krupp  at  Essen 
in  Rhenish  Prussia,  wliich  employs  12,000  men  and  is  famous 
for  its  cannon.  (0)  The  first  steam-engine  in  Germany  was 
put  in  operation  Apr.  4,  1788,  at  Priedrichshiltte,  near  Tar- 
nowitz,  in  Upper  Silesia.  In  1860  most  of  the  locomotives 
and  machines  were  imported  from  foreign  countries,  but 
since  that  time  the  macliine-works  have  improved  so  much 
that  they  are  capable  not  only  of  satisfying  all  domestic 
wants,  but  even  of  exporting.  Since  1867  the  exportation  of 
machinery  from  the  ZoUverein  has  exceeded  the  importation. 
In  the  whole  empire  there  are  750  machine-works,  employ- 

ing 90,000  hands.  The  most  prominent  [places  are  Berlin 
{locomotives  and  sewing-machines),  employing  more  than 
15,000  hands;  Chemnitz,  with  more  than  10,000  workmen; 
Miilhausen  in  Alsace;  and  various  towns  in  the  kingdom  of 
Saxony.  (7)  Among  more  than  100  porcelain-factories  that 
of  Mei-ssen  in  Saxony  is  the  most  famous.  It  was  established 
in  1710,  is  the  oldest  in  Europe,  and  supplies  so-called  Dres- 

den china.  Other  famous  factories  are  those  of  Berlin, 
Waldenburg,  Nympfenburg,  and  Bamberg.  Of  glass-works 
there  are  about  300,  the  more  important  in  the  coal  districts 
of  Silesia  and  Rhenish  Prussia.  (8)  There  are  nearly  700 
factories  for  the  manufacture  of  chemicals  and  dyestulfs, 

some  of  the  more  important  of  the  former  being  "situated 
near  the  great  salt-works  of  Stassfin-t  in  Prussian  Saxony 
and  Leopijldshall  in  Anhalt.  The  maiuifacture  of  colors  has 
been  carried  to  high  perfection.  Among  articles  of  per- 

fumery, eau  de  Cologne  has  a  world-wide  reinitation.  (9) 
There  are  1,240  paper-mills,  the  more  important  near  Diiren 
and  Jiilich  in  Rhenish  Prussia,  and  on  both  banks  of  the 
Leine  in  Westphalia.  Nuremberg  is  famous  for  its  lead-pen- 

cils, which  are  nuide  of  Siberian  graphite.  (10)  Excellent 
leather  of  all  sorts  is  brought  into  the  market  by  Mainz  and 
Worms.  Leather  goods  of  the  finer  qualities  are  produced 
mainly  in  Southern  Gernuxny  ;  Wiirteinlierg  is  known  for  its 
gloves ;  while  Offenbach,  Nuremberg,  and  Berdin  have  a  repu- 

tation for  fancV  goods. 

Ciimmnrcc. — The  Zollvcrein,  established  in  1833  by  the 
acceptance  by  Bavaria  and  VVilrtcmlicrg  of  the  commercial 
agreements  existing  lietwecn  Prussia  and  the  Hessian  (coun- 

tries, and  since  1888  composed  of  all  the  German  states,  has 
cxer(-iscd  a  large  and  beneficial  induence  on  the  commerce 
of  t  he  emiiire  by  abrogating  injurious  restraints  and  destroy- 

ing many  unnatural  barriers.  na,ml)iirg  and  Bremen  were 
the  last  states  to  join  the  Zollvcrein.  The  grand  duchy  of 
Luxendjourg  and  an  Auslria-n  [jarish  to  the  S.  of  Kempten 
in  Bavaria  belong  to  it  alsfj.  Until  1879  Gernumy  pur- 

sued a  free-trade  policy,  liut  in  that,  year  jirotee-tiveiluties 
were  introduced,  aiul  tlicy  have  since  thi-n  been  considerably 
increased.  All  transit  duties  were  abolished  in  1801,  and 
export  duties  in  1865.  The  imports  and  exports  for  some 
years  were  as  follows,  in  thousands  of  dollars : 

YEAR. 
ImporU. ExporU. 

1872   770,773 

729,984 
944,935 939,334 

553,693 

72G,.5.3:j 757  685 
1884   
18i)0   
1892   

Foremost  among  the  exports  were  woolen  goods,  cotton 
goods  and  silks,  drugs  and  colors,  earthenware  and  glass, 
iron,  nuichincry,  and  instruments.  The  inqiorts  (1892)  in- 

cluded cereals  and  otlu'r  agricultural  produce.  $148.)0fi.0()0. 
()f  the  imports,  15  ]ier  cent,  came  from  the  United  King- 

dom, 13  per  cent,  from  Austria,  12  per  cent,  froni  Russia, 
and  11  per  cent,  from  the  U.  S.  Of  the  exports,  21  |ier  cent, 
went  to  Great  Britain,  11  per  cent,  to  the  U.  S..  10  per  cent, 
to  Austi-in,  8  ]>er  cent,  to  the  Netherlands,  and  only  7  jicr 
cent,  to  Russia. 

The  commercial  marine  (1896)  consisted  of  2.524  sailing 
vessels,  of  622,105  tons,  and  1,068  steamers,  of  879.939  tons. 
Of  these  steamers,  about  one-half  belonged  to  the  ports  of 
Hamburg  and  Bremen,  which  mainly  carry  on  the  traile  with 
Great  Britain  and  transoceanic  countries,  and  are  the  chief 
outlets  for  emigrants.  The  tonnage  of  foreign  and  German 
ships  entering  German  ports  is  very  nearly  equal,  the  Ger- 

man flag  having  only  a  slight  advantage.  The  inland  navi- 
gable waterways  have  a  length  of  8,653  miles,  and  are  tuivi- 

gated  by  over  20.000  boats,  of  a  burden  of  2,150,000  tons. 
The  railways  (1895)  have  a  length  of  28,237  miles,  with  re- 

ceipts of  1,410,951,000  marks,  and  yield  a  profit  of  4-90  per 
cent,  on  the  cajjital  invested.  The  ]iostal  and  telegraphic 
.service  of  the  empire  employs  174,398  persons,  and  keejis 
open  31,829  post  and  20,723  telegraph  offices.  In  1895  3,848,- 
999,835  articles  were  forwarded  through  the  post,  and  37,- 
346,955  messages  by  telegra|ih.  There  were  81,919  miles  of 
telegraph  lines  in  operation.  These  services  yielded  a  net 
profit  (1895)  of  29,781,195  marks. 

Constihiiion. — The  constitution  of  the  empire  dates  from 
Apr.  16, 1871,  and  has  since  been  modified  in  .several  respects. 
The  empire  is  a  federal  state  and  not  a  federation  like  the 
defunct  Bund.  The  imperial  dignity  is  hereditary  in  the 
liouse  of  HohenzoUern.  The  emperor  merely  enjoys  an  ex- 

ecutive authority,  which  he  exercises  in  the  name  of  the  em- 
pire or  of  the  confederate  governments.  Laws  are  enacted 

liy  the  Bundesrath  and  the  Reichstag,  and  the  emperor  has 

11(3  veto.  The  emperor  apjioints  all  imperial  officials,  includ- 
ing the  chancellor,  who  is  the  only  responsible  minister  of 

the  empire  and  presides  over  the  Bundesrath  ;  he  convokes, 
opens,  and  prorogues  Biuidesrath  and  Reichstag,  and  the 
latter  can  not  be  dissolved  without  liis  consent.  The  em- 

peror also  represents  the  eraiiire  internationally,  appoints 
and  receives  ambassadors  and  consular  otlicials,  and  can  de- 

clare war  with  the  consent  of  the  Bundesrath.  lie  is  com- 
mander-in-chief of  the  army  (of  the  Bavarian  contingent, 

however,  only  in  time  of  war)  and  of  the  navy.  The  laws 
promulgated  by  the  emperor  override  all  local  laws.  All 
matters  of  traile  and  commerce,  military  defense,  criminal 
and  civil  law,  and.  in  fact,  all  uuitters  not  strictly  of  a  local 
nature,  mav  be  dealt  with  by  the  Bundesrath  and  Reichstag. 
The  Bundesrath,  or  Federal  council,  numbers  58  members 
(17  for  Prussia),  who  are  appointed  by  the  governments  of 
the  individual  states,  and  vote  according  to  instructions. 
The  Reichstag  numbers  397  members,  who  are  elected  by 
universal  suffrage,  all  males  of  twenty-five  years  of  age  hav- 

ing votes,  except  soldiers  with  the  colors.     Its  members  are 

regu- 

not  paid.     The  legislative  period  is  five  years. 
The  Judicial-!/. — Judicature  acts  of  1877  and  1878 

late  the  administration  of  justice  throughout  the  empire. 
The  Reichngerielit,  the  judges  of  which  are  appointed  by 
the  emperor,  is  the  supreme  court  of  justice  and  of  appeal 
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for  the  wliolc  of  I  liR  empire.  All  other  courts  are  state  courts, 

but  the  a[)])oiMtuuMit  of  the  iudfjes,  as  "well  as  tlieir  practice, 
must  oonfnrui  to  iuiperial  legislation.  Small  civil  cases,  up 
to  about  iflOi),  are  decided  by  a  single  judge  in  the  Aiiitx- 
gericht;  aljove  this  there  is  the  _//re'»f/e.s^cr«.7(/,  and  finally 
the  Oberlandesijericht.  the  highest  of  all  the  state  courts. 
C!ommercial  cases  may  be  dealt  with  by  arbitrators  or  experts, 
jjrcsided  over  by  a  judge.  The  same  courts  or  judges  deal 
with  misdemeanor  or  crime.  Minor  offenses  are  dealt  with 

l)y  a  ScJiopppiu/ericlif,  that  is  a  court  presided  over  by  one 
judge  and  two  ,Sflioppe.n,  or  assessors,  elected  by  the  rate- 

payers. .Serious  crimes  are  adjudged  by  a  jury.  Altogether 
there  are  S.lKi  courts  of  justice,  presided  over  by  7,2r)6 
judges.  In  1894  as  many  as  446,110  persons  were  convicted 
of  misdemeanors  or  crimes. 

lievenue. — The  revenue  is  derived  from  customs  and  ex- 

cise duties,  stamps,  posts  and  lelegi'aphs,  railways  (in  Alsace), 
and  the  "  matricular  "  com  rihutions  of  the  individual  states, 
which  are  intended  to  make  up  any  deficit  in  proportion  to 
population.  In  lM94-i).5  tlie  revenue  amounted  to  .$320,162,- 
714,  of  which  $164..5!»6,000  were  derived  from  customs,  ex- 

cise duties,  and  stamps.  In  the  same  year  the  army  and 
navy  cost  $166,096,000.  The  matricular  contributions  are 
assessed  according  to  population  at  a  rate  j)er  head  which 
is  fixed  annuallv  in  the  imperial  budget.  The  estimate  for 
1896-97  was  $97,806,000.  Tlie  national  debt,  including  out- 

standing treasury  bills,  amounted  in  1895  to  aljout  $.^24.- 
000,000.  A  war  treasury  of  about  $28,000,000  in  gold  is 
kept  in  the  fortress  of  .Sjiandan. 
Army  and  Navy. — See  Army  and  Siiirs  of  War. 
Colonies. — In  1884  Germany  sent  Ur.  Nachtigal  in  a  gun- 

boat along  the  west  coast  of  Africa,  and  took  possession  of 
various  territories  there  which  had  not  yet  been  appropriated 
by  other  European  states.  In  the  following  year  a  footing  was 
obtained  next  to  the  Sultan  of  Zanzibar's  dominions,  and  in 
New  Guinea.  The  various  foreign  possessions  include  Togo- 
land,  on  the  Slave  Coast  (16,000  sq.  miles,  500,000  inhabitants) ; 
Cameroons  in  the  Gulf  of  Guinea  (130,000  sq.  ujiles.  2,600,000 

inhabitants);  Daniara  and  Is'ama  lands  in  Southwest  Africa 
(300,000  sq.  miles,  250,000  inhabitants);  German  East  Af- 

rica (380,000  sq.  miles,  1,900,000  inhabitants) ;  Northern  New 
Guinea  or  Kaiser  Willielmslaiid,  the  Bismarck  Archipelago, 
several  of  the  Solomon  islands  and  the  Marshall  islands  in 

the  Pacific  (99,066  sq.  miles,  402,000  inhabitants).  The  total 
for  these  dependencies  is  thus  925,060  sq.  miles,  with  8,652,000 
inhabitants.  None  of  these  possessions,  except  Southwestern 
Africa,  is  suited  for  the  permanent  settlement  of  Europeans. 

History. 

Germany  in  the  Dark  Ages. — The  history  of  the  empire 
begins  with  the  treaty  of  Verdun,  843.  (For  the  relations 
between  Germany  and  the  Roman  empire,  see  Germaxia  ; 
for  the  relations  between  Germany  and  the  Prankish  empire, 
see  Franks.)  By  the  treaty  of  Verdim,  Germany  (Eastern 
Pranconia)  became  separated  forever  from  France  (Western 
Franconia),  and  Lorraine  (Middle  Pranconia)  was  thrown 
between  them  as  the  apple  of  discord.  Ludwig  the  Child, 
the  last  Carolingian  in  Germany,  died  in  911.  At  this  time 
the  Germans  were  threatened  by  the  Norsemen  from  the 
north,  by  the  Wends  on  the  Elbe  and  the  Havel,  and  espe- 

cially by  the  Hungarians  in  the  east,  while  in  the  interior  a 
sort  of  national  or  tribal  division  became  more  prominent ; 
so  that  at  the  extinction  of  the  Carolingian  house  Germany 
was  divided  into  five  large  dukedoms — Saxony  (with  Thur- 
ingia),  Franconia,  Swabia  (formerly  Alemannia),  Bavaria, 
and  Lorraine,  The  Franks  elected  their  own  did^e,  Conrad, 
King  of  Germany,  and  he  was  acknowledged  by  the  other 
tribes,  with  the  exception  of  Lorraine,  which  fell  to  Western 
Franconia  (France).  Conrad,  however,  did  not  succeed  in 
consolidating  the  empire  internally  or  strengthening  it  out- 

wardly, but  after  his  death  the  Franks  and  the  .Saxons  chose 
the  mighty  Saxon  duke  Henry  for  king.  Henry  I.  (912- 
936)  is  the  founder  of  the  empire.  He  vindicated  the  royal 
authority  against  the  dukes ;  he  acquired  Lorraine  for  Ger- 

many ;  he  fought  with  success  against  his  foreign  enemies, 
the  Wends  on  the  Havel  and  the  Hungarians,  whom  lie 
defeated  at  Merseliurg  in  933.  In  the  interior  he  improved 
military  affairs  by  developing  a  new  system  of  cavalry ; 
built  numerous  towns,  and  laid  the  foundation  of  the  king- 

doms of  Saxony  and  Prussia  by  establishing  against  tlie 
Wends  the  margraviates  of  North  Saxony  and  M(U.ssen.  Of 
still  greater  con.sequence  was  the  reign  of  his  son,  Otho  I. 
the  Great  (936-973).  He  crushed  the  rising  opposition  of 
the  princely  aristocracy  ;  gave  the  dukedoms  to  friends  and 

n-latives;  acquired  the  crown  of  the  liombards  in  951  ;  (h;- 
feated  th('  Hungarians  at  Augsburg  on  the  Lech  in  950; 
aijd  assumed  in  962 — not  to  the  advantage  of  Gernuiiiy — 
the  imperial  title,  which  from  that  time,  and  up  to  1806,  re- 
mairuvl  with  the  Gei'man  kings.  After  him  followed  tliree 
emperors  of  the  Saxon  house,  Otho  II.,  Otho  III.,  and  Heiiry 
II.  But  underthem  the  royal  authorities  lost  very  much  ;  the 
princu'S  and  the  ecclesiastical  dignitaries  became  very  bold  ; 

and  the  popes,  hitherto  always  submitting  to  the'  strong 
etnjK^'or,  began  now  to  aspire  to  the  empire  of  the  worlrf. 
With  Conrad  II.  (1024-39)  liegins  the  Franconian  or  Salic 
dynasty,  under  which  the  royal  power  culminated  in  Ger- 

many ;  so  that  if  Henry  III.  (1039-56)  had  lived  longer,  not 
only  would  the  ini|ierial  dignity  have  become  hereditary  in 
his  family,  but  an  end  would  liave  been  put  to  the  injurious 
interference  of  the  i)ope  in  German  affairs.  His  govern- 

ment in  the  interior  was  severe  but  just,  and  it  was  respected 
in  foreign  <«iuntries  ;  in  pa|ial  atfairs  he  was  generally  re- 

ferred to  as  arbiter.  But  he  died  when  oidy  thirty-nine  years 
old,  and  all  the  fruits  of  his  policy  were  lost  for  centuries 
unck-r  his  son  Henry  IV.  (10.56-1106).  Henry  was  gifted  by 
nature,  but  having  been  educated  by  priests  he  suffered 
very  much  from  their  influence.  Under  liim  the  feudatory 
princes,  the  Church,  and  the  Saxons,  took  back  what  they 
luul  lo.st  under  his  father,  and  the  pope  com[ielled  him  to 
humiliate  himself  at  Canossa  (1077),  by  which  he  in  a  manner 
acknowledged  the  supremacy  of  the  Church  over  the  crown. 
Henry,  however,  supported  by  the  burghers,  continued  to 

struggle  against  the  ('hurch  with  various  fortune.  At  one 
time  he  even  expelled  the  pope,  Gregory  VII.,  from  Korae. 
But  his  last  days  were  much  embittered  by  his  own  son, 
Heni7  V.  (1106-25),  who  was  won  over  to  the  papal  party 
and  rose  against  him.  As  .soon,  however,  as  Henry  V.  came 
to  power  he  followed  the  example  of  his  ancestors,  but  was 
compelled  by  the  i>a]ial  party  to  cfmclude  the  concordat  of 
Worms  in  1122;  with  him  the  Franconian  dynasty  became 
extinct.  The  Saxon  Lothaire  followed  (112.5-37) ;  he  yielded 
to  the  princes  and  the  Church,  and  by  marrying  his  daugh- 

ter to  Henry  the  Proud,  Duke  of  Bavaria,  he  left  his  pos- 
sessions to  the  house  of  the  Guelphs. 

Later  llediceval  Period. — On  his  death  the  powerful 
house  of  Ilohenstauffen  ascended  the  German  throne  (1138- 
12.54).  Conrad  III.  (1138-52)  confined  himself  to  German 
affairs,  but  his  successor,  Frederick  I.  Barbarossa  (11.52-90), 
tried  to  extend  his  power  beyond  the  boundaries  of  the 
empire.  In  Italy  he  was  not  successful  against  the  Lom- 

bard cities  and  t  he  pope ;  but  when  his  son  married  the 
heiress  of  the  Norman  empire  in  Lower  Italy,  he  gained 
new  influence,  while  in  Germany  he  succeeded  in  curbing 
Henry  the  Lion  of  the  powerful  house  of  the  Guelphs.  He 
died  in  Asia  on  a  crusade.  His  son,  Henry  VI.  (1190-97), 
ruled  with  vigor  and  severity,  but  died  very  early  ;  and  on 
his  death  a  contest  began  between  Philip  of  Swabia,  of  the 
house  of  Hohenstauffen,  and  Otho,  of  the  house  of  the 
Guelphs.  The  latter  was  supported  by  the  pope.  Innocent 
III.,  and  Philip  was  killed  ;  but  when  Otho  IV.  became 
sole  emperor  he  could  not  satisfy  the  papal  demands,  and 
a  son  of  Henry  VI.,  Frederick  II.  (1212-50),  was  elected 
king  by  the  papal  party  in  opposition  to  him.  Frederick 
gained  the  superiority,  but  as  the  popes  soon  became  his 
most  inveterate  enAnies,  and  were  su]:iported  Iry  the 
Lombard  cities,  he  had  to  fight  against  the  Church  dur- 

ing his  whole  life  ;  and  although  his  adversaries  did 
not  succeed  in  placing  another  king  of  any  jiower 
against  him  in  Germany,  still  the  empire  suffered  fright- 

fully. During  his  reign  the  Germans  succeeded  in  break- 
ing the  jiower  of  the  Danes  in  the  battle  of  Bornhoved 

(1227),  and  in  1230  the  Teutonic  Order  conquered  the 
country  of  Prussia  to  the  E.  of  the  Vistula.  But  after  his 
death  the  house  of  Hohenstauffen  declined  rapidly.  Con- 

rad IV.  died  in  1254,  and  his  son,  Conradin,  the  last  of  the 

family,  was  beheaded  at  Naples  in  1268  while  trying  to  re- 
conquer his  heritage  in  Lower  Italy  from  the  invader, 

Charles  of  Anjou.  William  of  Holland  reigned  in  Germany 
to  1256,  but  then  followed  an  interregnum  to  1273.  Neither 
of  the  two  foreign  princes  who  were  elected  German  emper- 

ors had  any  authority  at  all.  On  the  election  of  Rodolph  I. 
the  house  of  Habsburg  ascended  the  German  throne.  Eo- 
dolph  restored  general  tranquillity  to  the  empire,  which  dur- 

ing the  interregnum  had  fallen  under  club-law.  and  by  the 
battle  on  the  March  in  1278,  in  which  Othokar  II.  of  Bohe- 

mia was  killed,  he  acquired  the  duchy  of  Austria,  and  laid 
the  foundation  of  the  Austrian  state.  After  Adolph  of  Nas- 

sau (1292-98)  came   Rudolph's  son,  Albert   I.  (1298-1308), 
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niider  whose  reign  tlic  Swiss  Conf<'(]ei'aUoii  was  foniii'd, 
wliioli  killer  was  vindicated  so  fjloriously  against  yVust.i'ia.ii  pre- 

tensions in  tlie  battles  of  AIiirKart-en  (Kil5)  and  Senipaeli 

{i:j8(i).  Willi  Henry  Vll.  (i:!OS-i:!)  the  house  ol'  Jiuxem- 
bonrg  ac^quired  the  (ienniui  erown  :  its  nicnihers  held  Bo- 

hemia. Moravia,  and  Silesia  in  their  possession.  After  him, 
Ijudwig  of  Bavaria  (l:il4-47)  and  Krederiek  of  Austria  eon- 
tended  for  tlie  (ierHKUi  erown.  The  former  was  victorious 
in  the  battle  of  Miihldorf  (13:22),  and  liy  the  e.stablishnient 
of  the  electoral  body  of  the  empire  in  UV3H  lie  made  thi^ 
election  of  the  emperor  inilepemleiit  of  the  pap.al  confirma- 

tion. With  Charles  IV.  (l;i47-TM)  of  the  hou.se  of  Luxem- 
bourg Bohemia  reached  its  point  of  culmination.  He 

founcled  the  University  of  Prague  in  l:i48 — the  first  univer- 
.sity  in  Germany — and  in  l:!o6  published  the  Golden  Bull, 
by  which  the  election  of  the  German  king  by  seven  electors 
(four  secular  and  three  ecclesiastical)  became  finally  settled. 
To  the  early  part  of  his  reign  belongs  the  invention  of 
gunpowder  by  Berthold  Schwartz.  His  son,  Weneeslaus 
(l:iT8-1400),  was  too  weak  for  the  ditheult  circumstances. 
The  mischief  of  ehili-law  ini'reiiscd  ;  associations  of  princes 
and  lords  originated ;  tlie  Fehmie  Court  extended  its  au- 

thority beyond  Westphalia;  the  Hanseatic  League,  founded 
in  1341  by  the  maritime  cities,  acquired  the  dominion 
over  the  northern  seas.  Weneeslaus  was  deposed,  and  Ru- 
preeht  of  the  Palatinate  was  elected  (1400-10).  Then  fol- 

lowed Wenceslaus's  brother.  Sigismuml  (1410-:)?).  under 
whose  reign  the  (Councils  of  t'on.stance  (1414-lb)  and  Biisel 
(1431-43)  were  held,  in  order  to  effect  a  reforniation  of  the 
Church,  which,  however,  did  not  take  |ilace.  On  the  con- 

trary, the  result  of  the  Council  of  (Jonstanee  was  tlie  burn- 
ing of  Huss,  and  that  of  the  Council  of  Basel  a  compromise 

which  ended  the  war  of  the  Hussites.  During  the  reign  of 
Sigisinund  the  house  of  IlolienzoUern  first  came  to  Branden- 

burg in  1411.  With  Albert  II.  (14:!S-3!))  the  house  of  Aus- 
tria once  more  ascended  the  German  throne,  which  it  after- 

ward held  till  1806,  with  a  short  interruption.  Frederick 
III.  (1440-93)  was  a  feeble  niler.  In  his  time  Gutenberg 
invented  the  art  of  printing  (1450).  which  exercised  an  im- 

mense influence  on  European  civilization.  Bohemia  and 
llnngary  were  at  tliis  time  governed  by  the  celebrated  kings 
George  Podiebrad  and  Matthias  Corvinus. 

Tlui  Period  of  tlie.  lief ortmit ion. — Frederick  III.'s  son, 
Maximilian  1.  (14!)3-1.5iy),  brought  the  perioil  of  club-law 
to  an  end  by  the  declaration  of  the  public  pe:u.-e  of  the 
country  in  1405,  and  liy  the  establishment  of  a  supreme 
court  of  the  empire.  By  marriage  he  acquired  Burgundy, 
to  which  the  Netherlands  belonged,  and  he  witnessed  the 
beginning  of  the  Reformation  liy  Martin  Luther  in  Witten- 

berg (Oct.  31,  1517).  The  reign  of  his  grandson,  Charles  V. 
(1519-56),  was  one  of  the  most  remarkable  periods  in  the 
liistory  of  Germany,  especially  on  account  of  the  rapid  de- 

velopment of  the  Reformation.  At  the  Diet  of  Worms  (1.521) 
Luther  defended  himself  with  undaunted  courage ;  at  that 
of  Speyer  (1530)  his  adherents  formally  protested  against 
decisions  which  were  unfavorable  to  them :  and  at  that  of 
Augsburg  (.June  25, 1530)  they  publicly  set  forth  their  creed. 

Other  remarkalile  events  of  his  reign  are  the  peasants'  war 
(1534—25):  the  appearance  of  the  Anabaptists  at  Mvinster 
(1535);  the  Schnialoaldian  war  (1.546-47);  the  Agi-eement 

of  Passau  (1553);  the  Peace  of  Augsburg  (1555);"  his  sev- (U-al  wars  with  France:  and  the  counter- Iteforniation  which 
took  place  within  the  Roman  Catholic  Church,  partly 
through  the  estalilishnient  of  the  Society  of  Jesus,  partly 
through  the  Council  of  Trent  (1545-63),  whose  decisions 
have  since  ruled  the  Roman  Catholic  Church.  The 

empire  of  Charles  V.  comprised  (Termany,  Austria-Hun- 
gary, the  Xetherlands,  Belgium,  Spain,  and  large  portions 

of  Italy.  In  1556  he  abdicated,  leaving  Spain  and  the 
Netherlands  to  his  son  Philip,  and  Germany  and  Austria 
to  his  brother.  Ferdinanrl  I.  (1556-64).  lilaximilian  II. 
(1564-76)  was  rather  indifferent  with  respect  to  religious 
matters,  but  under  his  son,  Rudol|jh  II.  (1576-1613),  the 
confusion  increased,  and  under  Matthias  (1612-19)  the 

Thirty  Years'  war  broke  out  (1618-18).  In  the  l)eginning 
the  Roman  Catholics  gained  such  great  advantage,  tlirough 

the  emperor,  Ferdinand  II.  (1619-37),  the  duke"(later  elec- tor), Maximilian  of  Bavaria,  and  the  generals  Tilly  and 
Wallenstein,  that  about  16;{0  it  seemed  as  if  the  total  fall 
of  the  Protestant  cause  was  at  hand.  But  the  courageous 
interference  of  the  Swedisli  king.  Gustavus  Adolphus,  saved 
Protestant  freeilom  in  Germany;  TiUy  and  Wallenstein 
died  in  1633  and  1634,  and  the  internieddling  of  France 
after  1635  changed  the  whole  cliaracter  of  the  war,   and 

transformed  it  from  a  religions  to  a  merely  political  con- 

test. By  the  Peace  of  Westphalia  (164H)'  the  Lulheivinii and  tlu^  Reformed  (adherents  of  the  Swiss  lieformer.s, 
Zwingli  and  Calvin)  were  granted  the  free  exerci.se  of  their 
religion,  but  large  provinces  were  lost  to  France  and  Sweden, 
the  power  of  the  <'mperors  was  much  curtailed, and  .Switzer- 

land and  the  Netlierlamls  were  acknowledged  as  independ- 
ent states. 

Decline  of  Imperial  Pnmer:  Tii.se  of  Prussia. — After  Fer- 
dinand III.  (l()37-57)  followed  the  slow  and  hc'sitating  Leo- 

|)old  I.  (H}57-75).  under  whom  (icrniiiny  sunk  to  the  lowest 
stage  of  degradat  ion.  Louis  XIV.  of  France  f>iirsu(ul  at  that 
time  a  policy  of  aggrandizement;.  In  the  midst  of  ])eaee  he 
took  (1687)  the  free  ini])i'rial  city  of  Strassburg,  and  with 
unheard-of  cruelty  devastated  (1689)  by  fire  and  sword  the 
Palatinate,  the  most  beautiful  part  of  Germany.  And  yet 
the  Germans  did  not  rise  to  resistance.  At  the  diet,  which 
from  166:!  to  1806  was  always  held  at  Regensburg  (Uatisbon), 
the  princes  were  represented  only  Ijy  ileput.ies.  The  most  im- 

portant business  was  delayed  ami  procrastinated,  while  per- 
sonal interests  were  pursued  with  great  eagerness.  The  im- 

morality and  prodigality  of  the  French  court  were  imitated 
by  every  ]jetty  court  in  Germany;  the  French  language  was 
adopted  in  court  circles;  and  German  princes  allied  them- 

selves with  France  against  the  emperor  and  the  empire.  And 
it  was  of  very  little  comfort  to  the  national  feeling  that  the 
Turks,  who  in  1683  laid  siege  to  Vienna,  were  thrown  back 
liy  the  Hungarians  and  vanquished  by  Prince  Eugene  of  Sii- 

voy.  X'either  was  the  victory  which  the  Elector  of  Branden- 
burg, Frederick  William,  gained  over  the  Swedes  at  Fehr- 

bellin  (June  38,  1675)  so  very  impressive,  though  thereby  he 
became  the  founder  of  the  Prussian  state.  His  country  did 
not  assume  the  name  of  Prussia,  however,  until  Jan.  18, 
1701,  wlien  Frederick  I.  was  crowned  king.  At  the  same 

time  as  Prussia  grew  into  a  kingdom  two  great  wai's  devas- 
tated Enro|)c.  The  one,  the  Xortherii  war,  which  raised 

Russia  at  the  expense  of  Sweden,  and  introduced  her  among 
European  states,  touched  the  German  empire  only  on  its 
northeastern  boundary;  while  the  other,  the  war  of  the 
Spanish  succession  (1701-14),  was  fought  chiefly  in  Ger- 

many. As  the  English  and  the  Germans,  allied  against 
France  and  led  by  jMarlborough  and  Prince  Eugene,  won  vic- 

tory after  victory  (llochstiidt  1704.  Turin  1706,  Malplaquet 
1709),  it  seemed  as  if  Germany  Wfuild  rise  again  under  the 
reign  of  Joseph  I.  (1705-11)  and  reconquer  a  large  part  of 
the  territory  which  she  had  lost  to  France.  But  with  the 
fall  of  Marlliorongh  (1711)  a  reverse  of  fortune  took  place, 
and  under  the  Emperor  Charles  VI.  (1711)  she  was  compelled 
to  make  an  unfavorable  peace  with  France.  While,  at  this 
time,  the  prodigality  of  most  German  courts  had  reached  an 
unexampled  height,  and  while  Saxony  had  lost  her  promi- 

nent position  among  the  Protestant  states  of  Germany  by 
the  conversion  of  the  dynasty  to  the  Roman  Catholic  con- 

fession in  1697 — in  order  to  get  possession  of  the  crown  of 
Poland — the  King  of  Prussia,  Frederick  WiUi.am  I.  (1713- 
40).  laid  a  solid  foundation  by  parsimony,  careful  adminis- 

tration, and  the  estaiilishment  of  an  excellent  army ;  and 
on  this  foundation  his  son,  Frederick  the  Great  (1740-86), 
built  u]i  a  state  which  soon  ranked  among  the  great  pow- 

ers. When,  ill  1740,  the  male  line  of  the  house  of  Habs- 
burg  became  extinct,  Frederick  II.  laid  claiin  to  some  parts 
of  Silesia.  By  the  first  Silesian  war  (1740-42)  he  took 
them  ;  by  the  second  (1744-45)  he  kept  them.  Bavaria, 
whose  elector  was  Emperor  of  Germany,  under  the  name  of 
Charles  VII.,  from  1742  to  1745,  likewise  demanded  certain 
territories  of  the  Austrian  countries.  Bavaria  was  supported 
bv  France,  and  the  war  of  the  Austrian  succession  began 

(1740-48).  But  Bavaria  soon  retired  from  the  war;  Sax- 
ony and  the  maritime  powers  allied  themselves  with  Maria 

Theresa;  and  in  1747  the  first  Russian  army,  also  in  aid  of 

Austria,  reached  the  Rhine.  By  the  Peace  of  Aix-la-Cha- 

pelle  (1748)  France  gave  up  all  her  conquests  in  the  Nether- 
lands. Three  years  earlier  the  husband  of  Maria  Theresa, 

Francis  I.  of  Lorraine,  had  been  elected  Emperor  of  Ger- 

many (1745-65).  Jleanwhile  Frederick  the  Great  of  Prus- sia had  used  the  eleven  years  of  peace  to  |irepare  himself  for 
the  Seven  Years'  war  (1756-63),  in  which  Austria,  allied  with 
Russia,  Fr.anee.  Sweden,  and  most  of  the  smaller  German 
states,  tried  to  humiliate  Prussia,  whose  only  ally  was  Great 
Britain,  and  make  her  an  insignificant  state.  But  Fred- 

erick proved  himself  superior  in  the  field  to  all  his  enemies, 
and  although  he  lost  many  battles,  and  more  than  once 

brought  Prussia  to  the  very 'verge  of  niin,  yet  he  was  not  to be  crushed,     Tlie  defeat  at  Kollin  (June  18,  1757)  was  fol- 
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lowoc]  by  the  victories  at  Rossbiicli  (Nov.  .'5,  IToT)  iind  at 
Loiitlicu  (Dec.  5,  ITHT);  the  defeat  at  Kunersilorf  (Aufj.  la, 
ITOiJ)  was  followed  by  a  series  of  operations  which  (juite 
neutralized  the  advanlages  the  ciicuiy  h:i(l  gaiiicil  over  tiiiii. 
Russia,  Sweden,  and  France  retired  from  the  field,  one  after 
the  other,  and  at  last  Austria  herself  was  compelled  to  make 
peace  at  Hubertsburg  (Feb.  15,  17(i;i).  From  that  moment 
there  e.xisted  in  (iermany  a  pernicious  dualism,  until  in  IHtm 
Prussia  aecjuircd  a  decided  superiority. 

T/ie  Period  of  thii  French  licrolutiori. — The  emperor,  Jo- 
sepii  It.  (170r)-!)0),  a  son  of  Maria  Theresa,  tried  liy  education, 
religious  freedom,  and  political  reforms  to  bring  his  people 
up  to  the  standard  of  the  age.  But  he  was  less  successful  in 
this  respect  than  the  Prussian  king  had  been,  partly  because 
he  introduced  his  reforms  with  some  violence,  partly  because 
he  was  thwarted  liy  the  Roman  Catholic  clergy,  Ijut  more 
especially  because  in  Austria  no  preparations  had  been  made 
by  his  ancestors.  Nevertheless,  his  reforms  were  of  great 
importance  to  Austria,  and  in  spite  of  a  violent  reaction  they 
still  form  the  foundation  of  Austrian  life.  Both  Frederick 
the  tireat  and  Joseph  II.  took  part  in  the  first  division  of 
Polanil  (1772),  in  which,  however,  as  in  the  two  following 

(1793  and  179."j),  Russia  received  the  lion's  share.  But  the 
attempts  of  Joseph  II.  to  annex  Bavaria  to  Austria  were 
frustrated  bv  Frederick  the  (jreat.  In  Prussia  the  weak 
Frederick  William  II.  (1786-97)  followed  Frederick  thetireat, 
but,  although  the  country  was  much  enlarged  by  the  division 
of  Poland,  yet  it  was  brought  near  to  ruin  liy  internal  mis- 

management, by  prodigality,  intolerance,  and  false  adminis- 
trative measures.  After  the  short  reign  of  the  Emperor  Leo- 

pold 11.(1790-92).  Austria,  under  the  Kmperor  Francis  II. 
(1793-1835),  and  Prussia  united  into  a  war  against  France 
when  tlie  Revolution  of  1789  had  brouglit  all  the  states  of 
Europe  into  ferment  atiou.  Royalty,  which  was  in. danger 
in  France,  and  which  was  to  be  helped  by  the  allies,  was 
finally  overthrown  after  the  first  .slight  successes  of  the 
Prussian  arms,  which  served  only  to  exasperate  the  French 

against  their  king.  "A  republic  was  declared,  and  Louis  XVI. 
was  beheaded.  In  the  field  fortune  changed.  The  Prussians 
had  to  leave  France,  tlie  Austrians  Belgium,  and  the  jealousy 
between  them  prevented  any  energetic  action.  Meanwhile 
the  Reign  of  Terror  in  France  had  passed  away,  and  Prussia 
made  peace  with  the  French  republic,  while  Austria  and 
Great  Britain  continued  the  war.  But  after  the  victories 
of  Napoleon  in  Italy  in  1796,  which  opened  the  way  for  him 
into  Styria,  Austria  concluded  peace  at  Campo  Formio  in 
1797,  and  gave  up  Lombard y,  for  which  it  received  Venice. 
In  1799,  however,  Austria  again  began  war  against  France, 
this  time  in  C(mnection  with  Russia  and  Great  Britain.  The 
French  were  repeatedly  defeated  both  in  Italy  and  Gcrnumy, 
but,  on  account  of  a  quarrel  between  Austria  ami  Russia, 
the  Russian  troops  under  Suwaroff  were  withdrawn,  and  soon 
after  Napoleon  Bonaparte  returned  from  Egypt  and  became 
first  consul. 

French  Ascendciicij  in  dcrmany. — By  the  battle  of  Ma- 
rengo (June  14,  1801))  Austria  lost;  Italy,  and  after  the  dis- 

aster at  Hohenlinden  (Dec.  3,  18U0)  she  was  compelled  to 
conclude  the  peace  of  Luneville  (1801),  by  which  the  Rhine 
became  the  boundary  of  France.  Several  German  princes 
lost  their  possessions  on  the  left  side  of  the  Rhine,  but  they 
received  ample  indemnification  on  the  right — together  with 
some  former  Italian  princes — by  the  mediatization  of  the 
ecclesiastical  states  and  the  imperial  cities.  In  1804  Napo- 

leon became  Emperor  of  Fi'ance.  A  third  coalition  against 
Prance  was  dissolved  by  the  defeat  of  Russia  and  Austria  at 
Austerlitz  (Dec.  2,  1805),  and  Austria  lost  large  territories 
by  the  Peace  of  Pressburg ;  Bavaria  and  Wiirtemberg  were 
made  kingdoms.  In  1806  Napoleon  united  all  that  re- 

mained of  Germany,  with  the  sole  exception  of  a  much- 
curtailed  Prussia  and  Austria,  into  a  Rhenish  Confedera- 

tion, under  his  own  protectorate.  Numerous  mediatiza- 
tions  of  minor  states  took  ])lace,  and  (Aug.  6,  1806)  the 
Emperor  Francis  abdicated  his  dignity  as  chief  of  the  em- 

pire and  assumed  the  title  of  Emperor  of  Austria.  With 
this  event  the  so-called  Holy  Roman  Empin;  of  the  Ger- 

man empire,  dating  from  Charlemagne's  coronation  in  800 
A.  D.,  came  to  an  end.  Prussia,  under  Frederick  William 
III.  (1797-1840),  had  hitherto  lived  in  peace  with  Prance 
— not  to  her  own  advantage — but  in  1806  she  felt  compelled 
to  declare  war,  .and  before  the  Russians  could  come  to  her 
support  she  was  completely  defeated  at  Jena  and  Auerstadt 
(Oct.  14,  1800),  ami  thoroughly  subdued,  owing  to  the  un- 

exampled cowardice  and  treachery  of  many  of  her  generals. 
After  the  battles  of  Eylau  and   Friedland  (Feb.  8  and  June 

14,  1807)  peace  was  concluded  at  Tilsit,  by  wliich  Prussia 
lost  half  of  her  possessions,  and  kept  the  other  half  only 
on  very  hard  conditions.  After  Ihc  peace,  however.  Baron 
von  Stein  eff(>cted  a  thorough  regeneration  of  social  and 
political  life  in  Prussia,  and  ScharidiorsI,  supjiortcul  by 
Mliicherand  Gneisenau,  became  the  founder  of  a  new  mili- 

tary system.  In  1809  Austria  ventured  once  more  ui\  a  war 
with  France.  The  Archduke  Charles  won  the  battle  of 
Asperu  (May  31,  1809),  but  at  Wagram  he  was  defeated 
(July  5,  1809),  anil  by  the  Peace  of  Schonbruini  Austria 
lost  other  territories  and  became  totally  excluded  fi'om  the 
sea.  In  1810  Na])oleon  incorporated  the  Hanseatic  cities  of 
Bremen,  Hamburg,  and  Liibeck  into  his  enipii-e,  but  on  the 
retreat  from  Russia,  after  the  burning  of  Moscow,  in  1812, 
he  lost  his  whole  army. 

Tim  War  of  Liberation. — In  the  beginning,  Prussia  and 
Russia  fought  alone  against  Napoleon,  and  they  were  not 
successful.  They  lost  the  battles  at  G rossgfjr.sehen  (May  2, 
1813)  an<l  Bautzen  (May  20,  1813),  and  Davoust  maintained 
himself  in  Ilandiurg  up  to  1814.  But  during  the  armistice 
from  June  to  Aug.,  1813,  Austria  and  Sweden  joined  the 
coalition  of  the  three  armies — the  chief  army,  under  the 
Austrian  Schwarzeidierg  in  Bohemia;  the  army  of  tin' 
North,  under  the  Swedish  crown  prince,  the  former  French 
marshal,  I'ernadotte:  and  the  Silesian  army,  under  BlUcher 
in  Silesia — the  last,  though  the  smallest,  turned  the  fortune 
of  the  war.  Silesia  was  delivered  by  the  battle  on  the  Kalz- 
bach  (Aug.  26).  The  French  force,  pushed  toward  Berlin, 
was  defeated  by  Billow  and  Taueuzien  at  Grossbeeren  (Aug. 
23)  and  Dennewitz  (Sept.  6),  and  on  Oct.  3  BlUcher  crossed 
the  I^llie  at  Wartenberg,  following  the  movenu^nts  of  the 
army  of  the  North,  while  the  main  army,  after  the  defeat  at 
Dresden  (Aug.  26)  and  the  victory  of  Kulm  (Aug.  29),  pushed 
forward  from  B<iheuiia  toward  Lei|jzig.  The  battle  of  Leip- 

zig, commonly  called  the  Battle  of  the  Nations  (Oct.  16-19, 
1813),  decided  the  destiny  of  Germany  and  Napoleon.  The 
allies  followed  the  fleeing  emperor  into  France,  and  after 
entering  Paris  (Mar.  31. 1814)  they  compelled  him  to  abdicate 
the  crown  of  France  and  retire  to  the  island  of  Elba.  By 
the  Tivaty  of  Paris  the  Bourbons  returned  to  France,  and 
German  affairs  were  regulated,  under  the  more  immediate 
influence  of  Mettemich,  by  the  Congress  of  Vienna  (1814-15). 

7'/ie  Period  of  Reaction.— From  1815  to  1848.  the  influ- 
ence of  Metternich,  the  Austrian  minister,  was  predominant 

in  Europe.  The  German  Confederation  developed  no  life. 
The  diet,  sitting  at  Fraiikfort-on-the-Main,  suppressed  every 
free  movement.  The  promised  constitutions  were  rarely 
given.  By  the  establishment,  however,  of  the  ZoUverein,  in 
1833,  Prussia  laid  the  foundation  of  a  united  Germany,  at 
least  with  respect  to  commercial  matters.  Ferdinand  I. 
niled  in  Austria  from  1835  to  1848.  In  Prussia,  Frederick 
William  IV.  inaugurated  a  powerful  ecclesiastical  reaction, 
which,  after  the  transient  siiccess  of  the  revolution  of  1848, 
extended  also  to  political  affairs,  and  placed  Prussia  under 

the  influence  of  Russia  and  the  L'ltramontanes.  The  Revo- 
lution of  1848  had  no  permanent  results.  A  constitution  was 

proclaimed  by  the  German  Parliament  at  Frankfort  in  Mar., 
1849,  but  the  pusillanimous  King  of  Prussia  declined  to  re- 

ceive the  imperial  crown  at  the  hands  of  a  sovereign  peo- 
ple. Revolutionary  risings  in  Baden,  the  Palatinate,  Dres- 

den, and  elsewhere,  were  suppressed  by  Prussian  bayonets, 
and  the  old  Bundestag  met  once  more  at  Frankfort  on  Sept. 
2,  1850.  Prussia,  which  had  endeavored  to  bring  about  a 
union  of  all  German  states,  to  the  exclusion  of  Austria,  was 
weak  enough  to  sign  the  humiliating  convention  of  Olmiitz 
(Nov.  29,  1850),  the  result  of  which  was  that  the  inhabitants 
of  Schlcswig-Holstein  were  surrendered  unconditionally  to 
the  Danes.  Reaction  was  everywhere  triumphant,  but  the 
seed  sown  by  the  eminent  representatives  of  the  German 
people  who  met  at  Frankfort  in  1848  was  yet  to  bear  fruit. 

Pru.%-iian  Ascendency. — In  Prussia,  William  I.  governed 
from  1857  as  prince-regent  instead  of  his  brother — from  1861 
as  king.  lie  first  tried  constitutional  methods,  but  when  the 
Landtag  refused  to  sanction  an  increase  of  the  army  (1862), 
he  placed  Bismarck  at  the  head  of  affairs,  whose  violence 
and  arbitrariness  estranged  all  liberal  elements  of  the  popu- 

lation. He  was  forgiven,  however,  when  the  results  seemed 
to  justify  the  unconstitutional  means  he  had  employed.  In 
1863  Bismarck  found  an  opportunity  of  showing  his  foreign 
policy.  When  the  Danisli  dynasty  became  extinct  he  dis- 

puted, together  with  Austria,  the  claims  of  Denmark  on  the 
duchies  of  Schleswig  and  Holstein,  and  by  the  war  of  1864 
he  acquired  these  two  countries  for  Germany.  Then  there 
arose  a  quari-el  between  Prussia  and  Austria,  as  Prussia 

I 



GERMANTA GKRMAN  LAXGUAOK 751 

wislieJ  to  iinnpx  tlio  two  ilucliic\s.  while  Aiistriii  favored  the 

ckiiiiis  of  a  collateral  liraiieh  of  the  Danish  dynasty  (Aii- 
gustenbur;;).  In  .luno,  ISliO,  the  war  broke  out,  and  after 

roiitinj;  the  Austrian  ai'niy  under  Ilenedek  at  K("]inKi;i'iilz  or 
Sadowa  (July  8),  the  I'russiau  armies  ajipeared  before  Vienna. 
By  the  Peace  of  Prague  (Aug.  2'd,  1866)  Austria  retinal  alto- 

gether from  the  German  Confederation,  and  acUnowhidged 
the  changes  and  anne.\ations  whii'h  Prussia  had  nnide  in 
Germany.  Prussia  now  established  the  North  (ierman  Con- 

federation, whose  constitution  later  was  extended,  with  some 
modification,  to  the  whole  empire,  and  concluded  treaties 
with  the  South  German  states. 

The  Empire. — This  progress  toward  iniity,  however,  ex- 
cited the  jealousy  of  France,  which  culminated,  .luly  19, 

1870,  in  a  declaration  of  war.  (See  Pranco-Germax  \Var.) 
But  the  remarkable  successes  of  the  German  arms  brought 
about  the  very  result  which  France  had  intended  to  prevent, 
namely  the  unity  of  Germany  (although  to  the  exclusion  of 
the  Austrian  provinces).  The  South  German  states  joined 
the  North  German  Confederaticju  :  a  deputation  of  the 
Reichstag,  headed  by  Dr.  Simon,  who  twenty-one  years  be- 

fore had  approached  Frederick  William  IV.  on  a  similar 
mission,  proceeded  to  Versailles,  and  on  .Jan.  17,  1871,  King 
William  assumed  the  imperial  dignity  under  the  title  of 
Deutscher  Kaiser — German  Emperor,  not  Emperor  of  Ger- 

many. Since  this  great  war  Germany  has  had  no  conflict 
witli  any  foreign  powers,  and  the  treaties  of  alliance  con- 

cluded with  Austria-Hungary  in  1879  and  with  Italy  in 
1888  (see  Triple  Alliance),  appear  to  guarantee  peace  for 
many  years  to  come.  The  first  German  colony  was  secured 
in  1884  (see  supra.  Colonies).  The  Society  of  .Jesus  was  ex- 

pelled in  1872,  together  with  all  its  members  of  foreign  ori- 
gin, but  the  Ultramontane  party  has  nevertheless  forced 

several  concessions  from  a  reluctant  government,  and  only 

an  absolute  separation  of  t'hurch  and  state  seems  to  prom- 
ise a  settlement  of  these  vexed  (juestions.  A  repressive  so- 

cialist law,  consequent  upon  two  attempts  to  assassinate  the 

emperor,  was  passed  in  1878,  but  Prince  Bismarck's  successor 
wisely  repealed  it.  Among  measures  specially  designed  to 
improve  the  social  condition  of  the  working-classes  are  a 
law  for  compulsory  insurance  in  case  of  sickness  (1883) ;  a 
similar  law  against  accidents  (1884);  and  ime  providing  an 
annuity  for  old  age,  or  in  case  of  incapacity  for  further 
work  (1889). 

William  I.  died  on  JIar.  8.  1888,  and  was  succeeded  by  his 

popular  son,  B^'ederick  III.,  who  reigned,  however,  only 
ninety-nine  days,  and  was  succeeded  June  15,  1888,  by  Will- 

iam II.  Prince  Bismarck  was  dismissed  in  1890,  and  Count 
G.  von  Caprivi,  tlien  appointed  in  his  stead,  was  succeeded 
by  Prince  Ilolienlohe  Oct.  29,  1894. 
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Germa'nia  {—  Lat.  Germa'nia,  the  country  of  the  Ger- 
raan.s,  deriv.  of  Genua' niis,  German]:  the  common  name 
used  by  the  Romans  for  the  vast  but  half-uid<nown  regions 
extending  between  the  Uhine  and  the  Vistula,  and  from 
the  Danube  to  the  North  Sea  and  the  Baltic.  They  inaile 
their  first  real  acquaintance  with  the  inhabitants  of  this 

territory  through  Caesar's  campaign  in  Gaul.  Several  Ger- manic tribes  had  at  that  time  crossed  the  Rhine  and  settled 
between  that  river  and  the  Vosges  Jloimtains,  while  the 
Marcomanni,  Tencteri,  and  Usipetes  tribes  pushed  forth 
through  Belgium.  Ca^sar  subdued  the  former,  together 
with  the  Gauls,  and  the  latter  he  drove  back  on  theother 
side  of  the  Rhine.  The  Usipetes,  however,  soon  returned, 
followed  from  the  E.  by  the  Catti  and  Cherusci,  and  from 
the  N.  by  the  Prisii,  Batavi,  and  Chauci.  A  new  series  of 
campaigns,  directed  solely  against  the  Germanic  tribes,  was 
then  undertaken  by  Drusus  (from  16  to  9  b.  c),  and  the  re- 

sult was  that  the  Roman  conquests  in  Gerraania  were  ex- 

tended N.'  to  the  Elbe  and  E.  to  the  Taunus  Mountains.. 
Forts  were  erected,  canals  dug,  roads  consli-ucted,  bridges- 
built,  and  Roman  civilizatic;n  began  to  make  great  strides 
into  (irrmauia:  but  when,  a  few  years  later.  Varus  tried  to- 
subjc'ct  the  inhabitants  of  these  newly  conipiered  regions  to 
the  forms  of  Ronuin  provincial  administration,  they  rose  at 
once  in  irresistible  rebellion.  Armiuius,  the  chief  of  the 
Cherusci,  defeated  Varus  and  his  legions  in  the  Teutoburger 
forests,  and  the  whole  northern  portion  of  the  Roman  pos- 

sessions in  German ia.  from  the  Ellie  to  the  Weser,  made- 
itself  independent.  The  Germanic  trilies  began  to  associate, 
and  the  Marcomanni  and  (Juadi  of  the;  second  century,  the 

Alemanni  and  Franks  of  the  third,  the  Vandals,  Su<'vi,'and Ileruli  of  the  fourth,  and  the  (4otlis  and  Longobards  of  the 
fifth,  were  not  small  tribes,  but  large  nations.  Meanwhile 

large  numljei's  of  Germans  accepted  pi-otection  in  the  Ro- 
man empire,  and  entered  into  domestic  or  military  service. 

When  the  northern  invasions  finally  took  jilace  it  was  found 
that  the  Roman  army  contained  large  numbers  of  German, 
soldiers,  who  were  called  ujion  to  fight  against  their  own 
countrymen.  When  the  Germanic  tribes,  pressed  from  the 
east  by  the  Slavi  and  the  Huns,  went  westward  and  south- 

ward, the  Romans  were  incapable  of  withstanding  them. 
Knowledge  of  the  early  Germans  is  derived  chiefly  from 
Tacitus  and  Ca?sar.  Tacitus  noted  that  they  erected  no- 

temples  and  had  no  idols,  but  believed  in  a  fu'ture  life  and 
in  eternal  justice — tliiit  they  liuilt  no  cities,  and  had  no- 
manufactures  or  trade,  but  held  their  women  and  house- 

holds in  deep  respect. 

Gerinan'iciis,  C.bsar  :  b.  in  1.5  b.  c.  ;  a  son  of  Claudius 
Drusus  Nero,  the  brother  of  Tiberius,  and  Antonia ;  was 
adopted  in  4  a.  d.  by  Tiberius,  and  accom])anied  him  in  his 
campaigns  in  Pannonia  and  Dalmatia  (7-10  a.  d.)  and  in 
Germany  (11).  In  14  he  was  made  commander-in-chief  of 
the  legions  on  the  Rhine,  and  gained  greater  victories  than 
had  been  achieved  by  the  Roman  arms  for  many  years. 
But  Tiberius  became  afraid  of  his  popularity,  and  recalled 
him  in  17,  before  he  could  perfectly  consolidate  his  con- 

quests and  make  them  useful  to  the  empire.  He  was  then 
sent  to  the  East  against  the  Parthians  and  Armenians,  and 
died,  probably  poisoned,  at  E|5ida])hne,  near  Antioeh,  Oct. 
9,  19.  By  his  wife,  Agrippina  the  Elder,  he  had  nine  chil- 

dren, six  of  whom  survived  him ;  the  two  most  famous  of 
them  were  Caligula,  the  emperor,  and  Agrippina  the 
Younger,  mother  of  Nero.  Germanicus  was  also  an  orator 
and  poet,  and  his  translation  of  the  PItcenomena  of  Aratus 
is  still  extant  (see  ed.  cum  Scholiis.  A.  Breysig,  Berlin,  1867). 

Revised  by  M.  Warren. 

Gerniniiinm  :  one  of  the  chemical  elements.  It  was  dis- 

covered by  ('.  Winkler  in  1886  in  a  mineral  known  as  argy- 
rodite,  which  occurs  near  Freiberg  in  Germany.  It  has- 
since  been  found  in  small  quantity  in  the  mineral  euxenite. 
Germanium  is  one  of  the  elements  the  properties  of  wliich 
were  foretold  by  Mendeleetl.  (See  Chemistry.)  In  his 
memoir  on  the  Periodic  Law,  which  appeared  sixteen  years 
before  germanium  was  discovered,  this  author  described  an 
element  which  he  called  ekasiliciura,  that  should  appear  in 
his  tal)le  lietween  ekaaluminium,  the  then  unknown  element 
gallium,  and  arsenic.  His  description  was  found  to  agree 
with  the  facts  as  established  by  Winkler  sixteen  years  later. 
Germanium  belongs  to  the  same  family  as  carbon  and  silio- 
ium,  forming  compounds  resembling  those  formed  by  the 
elements  named.  Its  atomic  weight  is  72'32,  and  its  symbol is  Ge.  Ira  Remsex. 

German  Lailgruasrc  :  the  official  and  literary  language  of 
tlie  whole  German  emjiire.  of  26  per  cent,  of  the  inhabitants 
of  Austria-Hungary,  and  of  71  per  cent,  of  the  inhabitants 
of  Switzerland.  But  among  the  52,000.000  subjects  of  the 

German  empire  there  are  over  3,500.000  of  non-(iermans 
who  do  not  speak  German  dialects — viz..  nearly  3.000.000- 
Poles  in  Eastern  Prussia,  145.000  Lithuanians  in  North- 

eastern Prussia,  140.000  Wends  in  the  provinces  of  Bi-and- 
enburg  and  Silesia,  150,000  Danes  in  the  extreme  north  of 
Schleswig-Holstein,  240,000  Frenchmen  in  Alsace-Lorraine, 
54,000  Czechs  in  Silesia,  and  perhaps  12,000  Frisians  on  the 
coasts  of  Oldenburg  and  of  Northwest  Schleswig.  There 
are  small  German-speaking  colonies  in  Russia  and  Northern 
Italy.  In  the  Russian  provinces  of  Kurland,  Livland,  and 
Esthland  on  tlie  Baltic  about  200,000  Germans,  mostly  of  the 
educated  classes,  use  their  mother-tongue.  (See  the  great 
work  of  Nabert.  Karte  der  Verbreitung  der  Deutschen  in 

Eurcfpa  ;  also  the  smaller  and  more  convenient  Volker-  und 

Spracltenkarte  von  Deutschland  und  den  jS'achbarldndern. 
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by  Kiepert.)  German  is  a  member  of  the  west  (GermanitO 
brancli  of  the  Teutonic  {jroup  of  languages.  (See  Teutonic: 
Lanquaoks.)  German  ami  its  dialects  stand  apart  from  the 
rest  of  the  uruu])  in  their  consonants  on  account  of  llie 

second  or  (liiuh;  (ierman  sliifling.  (See  Grimm's  Law  and 
Ver.ver's  IjAW.)  All  the  Teutonic  languages  shifted  certain 
consonants  once,  (ierman  shifted  once  more,  but  this  second 
shifting  was  not  so  uniform  or  so  thorough.  Home  (Ternian 
dialects  shifted  more,  some  Ies.s.  Upon  the  extent  of  rlie 
shifting  a  eUissificalion  of  the  dialects  can  be  based.  This 
is  done  heri!,  and  a  few  other  characteristics  are  added. 

B(!ginning  with  the  south  where  the  shifting  started,  tliei-e 
are:  1.  Soutli  or  Upper  German  dialects  (OberdBUtav.h). 
They  shifted  almost  completely.  In  strictly  South  German 
every  voiced  explosive  (b.  d,  g)  became  (lie  corresponding 
voiceless  explosive  (p,f,k):  every  voiceless  explosive  be- 

came the  corresponding  fricative  or  spirant  {pf,  f:  z  (U).  »: 
keh,  ch).  or  the  spirants,  only  //(  shifted  and  became 
the  voiced  explosive  (/.  Their  vowel-system  still  preserves 
the  old  iliplithongs  ie,  no.  He.  These  dialects  are  grouped 
as  Alemariic  and  Bavarian.  The  Alemanio  is  subdivided 
into  Alemanic  proper,  spokcm  in  the  larger  part  of  Baden 
and  in  German  Switzerland,  anri  into  Suabian  in  most  of 
Wiirtemberg  and  Suabian  Bavaria.  The  Bavarian  covers 
the  larger  jiart  of  Bavaria  ami  German  Austria,  but  the 

German  of  Transylvania  is  Middle  Prankish.  2.  'Phe  Mi<i- 
dle.  or  better  the  Midland,  dialects  which  excepted  from  the 

southern  shifting  i,  y,  and  initial  /■-.  They  contracted  the 

old  diphthongs  ie,  uo.  He  into  the  single  long  vowels  *',  u,  u, and  short(>ned  long  vowels  before  more  than  one  consonant. 
They  are  grouped  as  follows :  Frankish,  Thuringian,  Upper 
Saxon,  and  Silesian.  Prankish  is  variously  sulidivided. 
Important  are  ̂ Middle  Frankish  (Prussian  Rhine  province 
with  tlie  city  of  Cologne),  Soutli  Prankish  and  Ilessian, 
East  or  Iligii  Frankish  (Fulda);  but  Low  Prankish,  the 
modern  Dutch,  is  Low  German.  These  dialects  cover  the 
midlands  between  .South  and  Xorth  Germany,  and  hence 
their  name.  The  term  High  German  (HorluleiUnch)  is  used 
to  embrace  both  South  and  Midland  dialects.  3.  The  Low 
German  dialects.  They  shifted  only  th  into  d.  The  other 
consonants  are  preserved  almost  as  they  were  in  general 
Teutonic.  Strictly  speaking,  neither  Frisian  nor  Old  Eng- 

lish are  Low  German,  because  they  preserved  even  the 
Teutonic  th.  la  the  Low  German  dialects  started  the 
lengthening  of  short  accented  vowels  in  an  open  syllable, 
now  a  featiu:e  of  standard  German.  But  they  never  diph- 

thongized the  long  vowels  i,  ti,  u  {in,),  a  movement  which 
started  in  Bavarian  and  then  became  a  feature  of  the  writ- 

ten language.  The  chief  divisions  are  Low  Saxon  and  Low 
Frankish.  The  first  is  called  Plattdeutsch  or  Piatt,  which 
embraces  numerous  smaller  dialects,  like  the  Mecklenburg, 
Sehleswig-Holstein,  Westphalian,  Bremen,  Hamburg.  The 
terms  Low.  Piatt,  refer  to  the  lowlands  of  Xorthern  Ger- 

many, just  as  High,  Upper  (Ober,  Hoch),  refer  to  the  moun- 
tainous southern  and  central  regions  of  Germany.  The 

cradle  of  all  Saxons  was  the  country  between  the  Weser 
and  the  Elbe.  Low  Prankish  is  the  only  Low  German  di- 

alect that  has  become  a  literary  language — viz.,  Dutch. 
(See  Dlttcr  Lanouage.)  References:  Wenker's  Sprach- 
atlas  von  Nord  und  JlittddeiUxchland ;  Bernhardi's  Sprach- 
kart'e  von  Deidschland ;  Pipers  Die  Verbreitung  der  dent- 
schen  Dialekte  bis  uin  das  Jahr  1300 ;  Behaghel's  and 
Kauffmann's  articles  in  Paul's  Grandriss  der  gennanischen 
PhiloUuiie,  i. :  Brandt's  German  Grammar,  §>;  480-83;  and 
the  general  maps  mentioned  al)ove. 

To  understand  the  relatiim  of  tlie  dialects  to  the  standard 
literary  language  [Schriflspmche),  the  origin  and  history  of 
the  latter  must  be  studied.  The  history  of  German  is  usu- 

ally divided  into  three  great  periods — viz..  Old  High  Ger- 
man as  far  as  1100.  Middle  High  (i-erman  as  far  as  1.500,  New 

High  German  since  then.  But  these  dates  are  almost  arbi- 
trary. There  are  no  sharp  ami  sudden  divisions  between  the 

jjeriods.  In  Olil  High  Gennan  the  unaccented  and  inflec- 
tional vowels,  a.  o,  a,  in.  are  still  intact:  in  Middle  High 

German  they  are  worn  down  to  e.  The  umlaut  (the  modifi- 
cation of  a,  I),  u  into  d,  S,  ft),  which  had  begun  with  o,  s]iread 

over  the  other  vowels.  References:  Braune's  Al/hoch- 
deutsches  Lesebuch  (Old  High  Gei-man  Reader) ;  Wright's 
Old  High  German  Primer:  Schade's  Altdeul.iches  Wi'irfer- 
buch.  'i'he  (inferences  between  Middle  and  Xew  High  Ger- 

man are  as  follows :  1.  The  long  vowels  i,  u.  iu  (=  il)  were 

diphthongized,  'i.  The  iliphi hongs  ie,  uo,  ue  were  made 
single  long  vowels  (a  .Middle  (ierman  feature).  3.  The  short 
accented  vowels  in  an  open  syllable  were  lengtheneil.  while 

the  long  vowels  before  more  than  one  consonant  were  short- 
ened. The  first  started  in  Low  (ierman  ;  the  .second  in 

Middle  (iei'man.  4  s  before  /,  /»,  n,  //;,  p,  and  /  pasKe<i  into 
sr/i.  'J'his  started  in  South  (ienmin  and  sprea^l  over  Mid- 

land and  even  over  Eiistern  Low  (ierman  dialects.  5.  ch  be- 
came palatal  after  palatal  vowels  and  after  consonants,  but 

became  k  before  s — a  Low  and  Middle  German  change  that 
has  become  classical.  6.  I''inal  >n  became  n;  mb  became 
m.m.  7.  The  difference  between  tlie  stem-vowel  of  the  pre- 

terit singular  an<l  of  the  preterit  plural  disappeared  in  the 
sevent<'enth  century — e.  g.  ichfii/id,  irir  fiindenhvaame  ich 
fund,  v'ir  fdiiden.  8.  The  umlaut  spread  by  analogy,  e.  g. 
as  a  means  of  forming  the  plural,  Jioden,  lioden.  Refer- 

ences: The  grammars  of  Weinhold  and  Paul;  Wright's 
31.  IL  G.  Primer ;  Lexer's  Mhd.  WiWlerbuch  (in  3  vols.). 

In  the  Old  High  German  period  the  dialects  reigned  su- 
preme; in  the  Middle  High  (ierman  are  found  the  begin- 

nings of  a  common  written  langiiage:  in  the  Xew  High 
German  the  same  becomes  fully  established.  There  are 
several  official  or  state  languages  (Kanzlersprachen)  in  the 
latter  half  of  the  fourteenth  and  in  the  fifteenth  centuries — 
e.  g.  the  Imperial,  the  Austrian,  the  Bohemian,  the  Upper 
Saxon.  Of  these  the  Im|ierial,  being  less  local  than  the 
others  and  reaching  all  parts  of  the  country,  had  the  great- 

est influence.  The  local  chancelries  throughout  the  coun- 
try imitated  this  and  one  another  not  a  little.  Then  several 

faet(U-s  made  themselves  felt  in  the  evolution  of  a  standard 
language — viz.:  1.  The  Reformation  and  its  literature. 
2.  Luther  with  his  strong  [jersonality.  3.  The  invention 
of  printing.  4.  The  public  school  with  its  primers  and 

spellers.  Luther  says  in  his  Table  Talk  :  "  I  have  no  fixed 
especial  language  of  my  own  in  (ierman.  but  use  the  com- 

mon (ierman  language  so  that  both  highlandi'rs  and  low- 
landers  may  understand  me.  I  speak  according  to  the 
Saxon  chancelry  which  all  princes  and  kings  in  Germany 
follow.  All  the  imperial  cities  and  the  courts  of  princes 
write  according  to  the  .Saxon  chancelry;  therefore  it  is  the 
most  common  German  language.  Emperor  Maximilian  and 
Elector  Frederic.  Duke  of  Saxony,  have  thus  drawn  into  one 
fixed  langtmge  the  German  languages  of  the  Roman  em- 

pire." The  statement  a,s  to  the  universality  and  fixity  of 
the  one  language  must  be  taken  cum  grano  saiis.  Not  until 
the  middle  of  the  eighteenth  century,  i.  e.  the  beginning  of 
the  classical  literature,  was  the  standard  language  fully  es- 

tablished. Humanism  ailvocatuig  and  using  Latin,  the 
confessional  prejudice  of  the  Reformed  Swiss  and  of  the 
Catholic  South,  together  with  local  prejudice,  opposed  any 

common  language,  but  especially  Lutlier's.  But  the  very spirit  of  the  Reformation,  its  hearth  at  the  very  center  of 
Germany,  the  fact  that  the  connnon  language  was  strongly 

Midland',  a  compromise  as  it  were  between  Xorth  and  South dialects,  the  efforts  of  the  Sprachgesellschaffen  (language 
societies),  and  of  the  authors  of  the  seventeenth  and  early 
eighteenth  centuries  at  last  brought  about  a  full  recognition. 
References:  Riickert,  Geschichte  der  nhd.  Schriftspraehe; 
Pietsch,  Martin  Luther  iLud  die  hd.  Schriftsprache :  Socin, 

Schriftsprache  und  Diahkte  im  Deutschen ;  Behaghel's  arti- 
cle in  Paul's  Grundriss  and  his  separate  work  Die  Deutsche 

Spra-che,  which  has  been  published  in  English  as  "  an  his- 
torical grammar  of  the  German  language  " ;  also  the  concise 

accoinit  in  Brandt's  Grammar,  §§  485-91. 
The  German  word-stock  is  almost  purely  Gennan,  con- 

sisting of  words  inherited  from  the  old  Teutonic  stock,  and 
of  such  as  have  been  formed  upon  and  from  the.se.  German 
has  a  remarkable  power  of  buUding  up  and  compounding 
home  words,  but  it  lacks  the  power  that  English  has  of  as- 

similating and  naturalizing  foreign  words.  The  first  greater 
influx  of  foreign  words  occurred  through  Roman  civiliza- 

tion and  through  Christianity.  The  crusades  and  chivalry, 

humanism  and  the  Thirty  Years'  war,  brought  in  some  more. 
During  the  last  200  years  German  has  drawn  upon  Latin 
and  Greek  for  scientific  terms.  But  all  modern  foreign 
words  are  quite  strictly  relegated  to  a  dictionary  of  foreign 
words  and  excluded  from  the  regular  German  dictionary. 

While  all  Germans  readily  accept  their  common  Uterary 
language,  they  are  not  so  ready  to  recognize  a  standard 
spoken  language.  Only  the  theater  and  the  small  class  of 
the  highly  cultured  aspire  to  a  dialect-free  pronunciation. 
The  reasons  why  a  stan<lard  of  pronunciation  is  not  set  up 
and  followed  by  more  are  as  follows:  1.  German  has  no 
such  authorities  as  French  ha.s  in  the  Academy  and  in  the 

predominant  city  of  Paris,  or  English  in  its  great  diction- 
aries and  in  London,  (ierman  dictionaries  never  even  al- 
lude  to  ju'onunciation.     2.  The  spirit  of  provincialism  in 
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iu6 life  and  manners,  of  parlicularism  in  polilics,  is  very  stronj; 

in  Germany.  S.  'I'lie  sjieakers  of  (ierman  are  distributed 
lunonj;  three  distinet  nationalities — viz.,  (lennans  proper, 

Austrians,  and  Swiss.  'I'lie  I'ollowinf;  may  lie  considered 
eiiaraetcrislie  German  sounds  and  peeuliarities  of  speceli : 

1.  Kvery  initial  vowel  is  preceded  by  a  glottal  stop  ( ' ),  while 
in  Eufjlish  and  French  vowels  the  voicing — i.  e.  the  vibra- 

tion of  the  vocal  chords — begins  immediately ;  e.  g.  'ac/i, 
'(inch,  'Ochse,  'ic.h.  A  vowel  is  treated  as  initial  in  the 
second  parts  of  compounds,  not  so  sfric'tly,  however,  if  the 
first  part  is  unaccented  ;  e.  g.  ()lj'iic/i/,A/i'art.  but  hi'.rein.er- 
cii/nrii,  Verein.  Also  in  enclitics  the  '  is  absent;  e.  g.  //'/// 
ir/i.  tiiiiaii  C.S-.  2.  The  umlaut  vowels  o  and  /f  similar  to  tlie 

French  eu  and  ii.,  long  in  ///i.sv,  mi'uli;.  short  and  .somewhat 
dilferent  in  character  in  Ootze,  Mi'ilti-r.  'A.  The  frequency 
of  the  full,  pure  a-sound,  short  in  Ijiiiid.  J/ncht,  long  in  fahr- 
en.  f/nihen.  4.  The  frequency  of  .sr/»  which  does  not  occur 

in  Knglish  before  /,  to,  n,  iv,  p,  t,  as  in  ernchlagen,  "  slay  "  ; 
Sfftmeitssen,  "  smite  "  ;  Schne.i\  "  snow  "  ;  SrhwcLsii,  "  sweat "  ; 
Spicss,  •'  spit  "  ;  Stein,  "  .stone."  5.  The  sounds  of  <7i  whieli 
is  either  back  (gutt  ural),  as  in  irarh.  Liirh.  or  front  (jialatal). 
as  in  ]Viclif,eiic/i,  J/d(lr/ien.  fi.  w  represents  a  mild  English 
('.  7.  r  should  be  pronounced  witli  the  vibrating  tip  of  tlie 

tongue.  It  is  not  the  American  "  rolled  "  r.  The  uvular 
North  German  r  is  not  worthy  of  imitation.  8.  The  .short 
II  should  not  be  confounded  with  the  Knglish  low-baek- 
narrow-round.  Compare  Stock,  Rork  with  .ttork,  rock. 
it.  Gerjuan  has  no  sound  like  the  English  th.  The  digrapli 
t/i  occurs,  but  it  is  nothing  l)ut  /  to  which  the  useless  di- 

acritic h  has  been  adiled.  Keferences :  Victor's  Oirmnn 
J'ronunciatwn;  Victor's  Aussprache  des  Schrlftilentschen 
(a  c<mvenient  little  book  with  a  very  useful  word-list); 
i^wei'l's  HniidboDk  of  Phonetics;  Laura  Soames's  Introdtic- tion  to  Phonetics. 

In  comparison  with  Engli.sh,  German  is  a  strongly  inflec- 
ticinal  language.  Tlie  articles  and  pnuiouns  are  fully  in- 

flected. The  adjective  has  preserved  the  double  inflection 
characteristic  of  the  Teutonic  languages.  (See  the  articles 
on  these  languages.)  There  are  still  two  case-endings  in  tlie 
substantive  tfeclension — viz.,  (c)s  in  the  genitive  singular  and 
(c)n  in  the  dative  jilural.  (However,  the  dative  singular  may 
have  e.)  The  formation  of  the  plural  has  still  abundant 
means  at  its  disposal  in  the  umlaut  of  the  stem-vowel  and 
in  the  suffixes  e  and  er.  The  weak  or  ̂ -declension  is  still 
nourishing.  Compare  the  rare  English  remnants  in  o.ren, 
children,  kine.  The  compound  or  periphrastic  tenses  are 
made  up  with  the  use  of  haben,  sein,  and  werden.  In  one 
respect  the  German  word-order  is  peculiar — viz.,  the  verb 
jiroper  stands  at  the  end  of  a  dependi-nt  clause,  cler  Mann, 
iivlcher dieses  Biich  kniifte,  liut  der  3Iiinn  kriiifte  dieses Buch. 
References:  The  .school  grammars  of  Wilnianns,  Krause, 
and  Heyse  (revised  by  Lyon);  the  new  historical  grammar 
of  Wilrnanns,  including  Gothic,  t)ld.  Middle,  and  New  High 
(Tcrman ;  tiie  dietionaries  of  Kluge  (etymological,  trans- 
lateit  into  English);  of  Sanders,  in  three  volumes  with  a 
sup|ilementary  one;  of  the  brothers  Grimm,  not  yet  com- 

plete; of  Fliigel,  German-English  and  English-German  (the 
latter  especially  valuable). 

In  Germany  the  so-called  "  Gothic  "  letters  are  still  in 
vogue.  They  are  the  modified  Roman  letters  angnlated 
through  the  inlluence  of  Gothic  architecture.  But  nearly 

all  the  scientitie  books  and  periodicals — Bauer's,  Krause's, 
Wilmanns's,  and  Grimm's  grammars,  and  Grimm's  diction- 

ary— are  printed  in  Roman  type.  The  German  script  now 
in  use  was  fixed  in  the  sixteenth  century  with  the  advice  of 

Di'irer.  German  spelling  is  much  more  phonetic  than  Eng- 
lish spelling.  The  official  spelling  was  fixed  for  Prussia  by 

the  Orthographical  Conference  of  1876,  held  in  Berlin.  The 
South  German,  Saxon,  and  Austrian  regulations  vary  slight- 

ly from  the  Prussian.  See  Regeln  und  Worterverzeichnis 
fur  die  deufsche  Rechtschreihung  in  den  preussischen  Schulen 

(a  very  small  convenient  book)  and  Duden's  Orthogmphisches Wiirterlmch.  II.  C.  G.  Brandt. 

(Jerman  Literature:  those  works  in  the  German  lan- 
guage which  are  in  form  and  contents  products  of  the  crea- 

tive activity  of  the  mind. 
First  Period  (to  1050). — Concerning  the  character  of  the 

oldest  Germanic  poetry — which  has  not  itself  been  trans- 
mitted— -we  have  the  testimony  of  Tacitus,  according  to 

whom  it  must  have  been  in  part  religious  and  in  part  heroic. 
Echoes  of  this  oldest  poetry,  which  reaches  back  into  the 
pri'historie  Indo-Germanic  time,  probably  lie  in  the  few 
magical  incantations  (the  Incantations  of  Merseburg,  etc.) "  
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which  wei'e,  however,  not  recorded  until  a  later  period ;  but 
tlie  (Jerman  nations  emerge  first  into  tlie  bright  daylight  of 
history  with  the  migration  of  the  tribes.  Xot  until  then 
were  they  brought  into  contact  with  the  entire  ancient  civ- 

ilization and  with  (Christianity.  From  the  wars  of  the 
migration  was  born  the  German  liero-song  which  crystallizes 
round  separate  tribe-heroes.  The  real  literary  activity  of 
single  triiies — as  far  as  it  has  been  fixed  in  writing — begins 
only  with  the  introduction  of  ('hristianity.  Thus  the  con- version of  the  (4oths  resulted  in  tlu^  Bible  translation  of 

Ul[iliilas  (lUI-yS^i),  the  oldest  monument  of  German  litera- 
ture; thus,  too,  the  first  literary  docnnients  of  the  Old 

Iligli  German  and  Old  Saxon  languages  conic  from  tlic  years 
immediately  followingtlie  introduction  of  Christianity.  The 
contents  of  these  first  compositions  show  the  influence  of  the 
new  idealistic  religion,  as  the  WessotirHrmer  (lehet,  Iliis- 

jiilli,  Heliiind,  and  (Jtfried's  llarmonii  of  the  OospAr,  testify. At  the  same  time,  in  addition  to  the  Old  Germanic  metrical 
form  of  alliteration,  we  find  the  ajipearanee  of  rhyme  bor- 

rowed from  the  Jliildle  Latin. 

During  the  next  centuries  the  chief  protectors  of  litera- 
ture were  naturally  the  clergy,  and  it  is  surely  only  by 

chance  that  from  this  earliest  time  a  fragment  of  the  Old 
Germanic  hero-song  has  come  down  in  the  Ilildettraiidslied. 
For  as  the  clergy  bring  into  German  literature  the  contrast 

between  A'-WMs/ywcsjV  and  Votksjioe.iie,  so  they  also  begin  the 
warfare  against  the  German  folk-song  which  lasts  through 
centuries,  and  is  only  apparently  silenced  when  the  monk 
Eckehart  I.  (035),  in  his  epic  Waltharius,  chooses  for  his 
theme  the  German  hero-song. 

Second  Period  (1050-1300). — This  clerical  poetry  offered 
little  of  iin])ortance  to  the  history  of  German  literature  up 
to  the  twelfth  century.  It  needed  the  great  event  of  the 
crusades  and  all  the  tendencies  connected  therewith  in  or- 

der to  bring  the  (xerman  literature  into  new  channels  and 
new  hands.  Following  i-ts  French  model,  the  German  no- 

bility begins  to  cultivate  letters,  and  gradually  to  assume 
the  leadership  in  them.  The  clergy,  indeed,  attempt  at 
fir.st  to  bring  themselves  into  harmony  with  the  new  tone, 
and  thus  arises  a  nnmlier  of  compositions  such  as  the  Alcr- 
anderlied,  Rolandslied,  and  Kaiserchronik,  in  which  the 
clerical  learning  and  the  awakening  taste  for  the  miraculous 
are  curiously  mingled.  But  soon  the  clergy,  together  with 
their  old  enemies,  the  wandering  minstrels,  step  into  the 
background,  for  the  nobles  take  exclusive  possession  of  the 
art  of  poetry.  In  lyric  and  in  epic  they  seek  to  present  the 
ideal  which  floats  before  them  as  equally  capable  of  realiza- 

tion in  life.  Thus  the  Minnesong  arises  which,  in  Austria 
starting  originally  from  a  pojinlar  motif,  soon  follows  only 
the  French  model,  and  reaches  its  zenith  with  Reinmar 
der  Alte  at  the  court  of  Vienna.  In  opposition  to  him 
iqipcared  Walther  von  der  Vogelweide,  the  greatest  lyric 
poet  of  the  Middle  Ages,  who  gave  again  to  the  artificial 
Minnesong  a  popular  motif,  and  who  also,  by  means  of  the 
political  and  religious  contents  of  his  didactic  lyrics,  the 
Sprilclie,  powerfully  influenced  the  spirit  of  his  time. 

With  the  rise  of  the  lyric  the  development  of  the  court 
epic  keeps  pace.  Here,  too,  may  be  seen  the  effects  of  the 
Fi'ench  model.  All  the  great  epic  poets,  as  Heinrich  von 
Veldeke.  Hartmann  von  der  Aue,  Wolfram  von  Eschenbach, 
and  (iottfrieil  von  Strasshurg,  conform  to  French  models, 

which  they  endeavor — each  according  to  his  talents — to  ele- 
vate with  "German  fervor  and  loftiness  of  thought.  Only 

once  since  has  German  poetry  voiced  such  high  ideals  or 
attained  such  perfection  of  language  and  form.  Poetry  and 
life  seemed  for  a  time  at  least  to  join  hands.  The  old  hero- 
songs,  too,  were  inclmled  in  the  subject-matter  of  the  court 
poetry,  and  in  the  Xibelungentied  and  Gtidrun  the  old 
heroic  characters  appear  in  knightly  guise.  But  the  Btuthe- 

zeit  of  court  poetry  was  not  to  last"  long.  Both  Minnesong and  epic  bore  in  themselves  the  germs  of  decay.  If  the 
Jfinnepoesie  rested  on  the  unnatural  relations  between  man 
and  woman,  the  fairy-like  fanciful  world  of  the  epic  was  too 
far  removed  from  reality  long  to  fascinate.  The  strife  of 
the  clergy  against  the  worldly  character  of  this  court  poetry 
co-operates  With  political  and  economical  causes  to  bring 
about  its  final  overthrow.  Abstract  Minnepoesie  changes 

to  its  sensual  opposite  (Neidhart  von  Reuenthal,  1220,  Tann- 
hauser,  etc.),  and  the  court  epic  degenerates  into  common- 

place or  sanctimonious  prating  (Hudolf  von  Ems,  Konrad 
von  Wi'irzburg). 

Third  Period  (1300-1624).— But  German  literature  not 
only  assumes  for  a  time  a  clerical  aspect,  it  also  adopts  a 
didactic  tone  which  clings  to  it  from  now  on  through  cen- 
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turit's,  anil  for  a  long  time  precludes  purely  lestlietical  enjoy- 
ment. As  the  fiitizeii  class  in  tli(!  rich  towns  outrivaled  tlie 

nobility  in  pecuniary  affairs,  so  it  now  assumes  the  literary 
leadership.  Meistersong  takes  the  place  of  Minnesong.  and 
the  need  for  entertainment  which  was  met  by  the  court  epic 
is  satisfied  by  means  of  novelettes  and  nonsense-tales 
[Schwdnke).  But  with  the  stern  honesty  of  the  3Ieister- 
xinyer  there  appears  among  the  learned  schwnnk  poets  a 
tendency  toward  the  coarse  and  vulgar.  At  the  same  time 
may  be  perceived  the  germs  of  new  literary  forms.  Start  ing 
from  the  sermon  tliei'e  is  a  gradual  development  of  German 
prose  which  was  destined  to  play  so  gi'eat  a  rule  in  the  spir- 

itual conflicts  of  the  sixteenth  century.  In  order  to  meet 
the  awakening  historical  interest  numerous  chronicles  are 
written,  among  whicli  the  Limburger  Chronik  tells  of  the 
slowly  reawakening  folk-song  which  was  now  to  reach  its 
zenith.  In  addition  to  the  historical  lays  and  love-songs  we 
find  songs  which  represent  the  most  ditlerent  circles  of  folk- 
life,  and  make  it  clear  that  spiritually  the  German  nation 
still  presents  a.n  undivided  unity,  that  the  contrasts  between 
Volkspoesie  and  Kunstpoesie,  between  the  learned  class  and 
the  unlearned,  are  not  yet  sharjily  defined.  The  rise  of  the 
modern  drama  also  dates  from  tliis  time.  While  it  is  true 

that  the  Old  Germanic  dramatic  plays  had,  in  spite  of  the  op- 
position of  the  Church,  been  preserved  up  to  the  late  Middle 

Ages,  of  the  real  development  of  the  drama  in  Germany  we 
can  not  speak  until  the  Church  itself  began  to  make  u.se  of 
the  dramatic  form  for  its  own  ends.  Then  in  quick  suc- 

cession appear  the  Cliristmas  carnival.  Passion  and  Easter 
plays,  in  which  there  is  indeed  little  dramatic  art,  but 

which  show  how  susceptible  were  the  people's  minds  to  this art-form. 
Among  the  rich  cities  whose  citizens  devoted  themselves 

especially  to  the  study  of  poetry  Nuremberg  must  be  men- 
tioned particularly.  Here  Hans  Folz  (1480)  founds  a  new 

and  more  vigorous  school  of  Meistersong,  and  here,  too,  the 
popular  drama  finds  its  most  important  center  under  Hans 
liosenblut  (14.j0),  the  forerunner  of  Hans  Saclis. 

The  zenith  of  tliis  period  is  I'eached  in  the  sixteenth 
century.  This  century  is  ushered  in  with  Sebastian  Brant's 
Narrenschiff,  a  work  which,  by  its  combination  of  popu- 

lar feeling  with  didactic  learning,  may  be  taken  as  a  model 
for  the  coming  age.  Tlie  satirical  tone  with  which  it 
prepares  the  way  for  the  great  spiritual  revolution  of  the 
Reformation  is  afterward  continued  by  the  still  more  tal- 

ented and  witty  Thomas  Murner.  Brant  and  Murner  re- 
ceived their  stimulus  from  tlie  older  .school  of  humanists  in 

Southern  Germany,  which  reflected  the  first  influences  of 
the  Italian  Renaissance  in  Germany.  Soon  the  liumanistic 
tendency  spread  further,  and  created  in  various  places,  es- 

pecially at  Erfurt,  literary  centers  wliere  poetry  in  tlie  Latin 
language  was  cultivated.  Of  this  younger  band  of  human- 

ists, Reuclilin,  the  teacher  of  Melanchthon,  must  be  con- 
sidered as  leader.  From  the  circle  of  poets  at  Erfurt  ema- 

nated (1.515)  the  Epiatolie  obscurortiin,  one  of  the  finest 
satires  known  to  the  world's  literature. 

The  strongest  literary  personality  of  the  time  is,  however, 
Luther.  Although  he  had  been  deeply  affected  by  human- 

ism, he  was  pre-eminently  a  man  of  the  people  and  a  theo- 
logian who  dill  not  share  the  purely  ."Esthetical  interests  of 

humanism.  To  his  superior  translation  of  the  Bible  and 
his  numerous  smaller  prose  writings  is  due  in  large  measure 
the  ascendency  gained  by  the  present  German  literary  lan- 

guage over  the  many  dialects.  He  deepened  the  moral  con- 
sciousness of  his  people  in  every  walk  of  life,  worked  for  a 

more  general  popular  education,  interested  himself  in  the 
drama,  was  a  friend  to  poetry  and  music,  and  tlirough  his 
classical  church  hymns  gave  to  his  people  a  poetic  source  of 
religious  edification.  In  all  the  domains  of  literary  activity 
in  Germany  may  be  traced  the  influence  which  his  mighty 
personality  exercised  over  friend  and  foe. 

In  tills  stirring  time — shaken  to  the  foundation  by  re- 
ligious, political,  and  social  strife — little  room  was  left  for 

pure  delight  in  the  beautiful.  One  of  the  most  gifted  of  the 
humanists  himself,  Ulrioh  von  Hutten  was  drawn  into  the 
vortex  of  these  conflicts,  so  that  he  finally  devoted  his  liter- 

ary activity  entirely  to  the  questions  of  the  day,  and  turned 
from  the  Latin  to  tlie  German  language  in  order  to  be 
sure  of  reaching  tiu!  wider  circles  of  his  contemporaries. 
What  remains  at  this  time  of  activity  in  pure  art  finds  its 
representative  in  Hans  Sachs,  who,  although  intellectually 
dependent  upon  Luther,  maintains  still,  beside  this  intel- 

lectual giant,  an  independent  .station.  A  shoemaker  by 
trade,  but  a  man  of  poetic  talent,  open-minded  and  athirst 

for  knowledge,  he  began  in  early  youth  as  a  Meixlernln^er^ 
and  brought  tJie  Meiatefshiffer  school  at  Nuremberg  into 
great  renown.  He  also  adoiited  the  short  rhymed  narrative 
which  comes  into  use  as  early  as  the  end  of  the  thirteenth 
century.  Soon  lie  turned  to  the  drama,  the  form  of  poetry 
which  was  best  adapted  to  the  life  of  the  sixteenth  century, 
and  in  which  this  century  showed  tlie  greatest  creative 
power.  The  drama,  which  had  been  esjiecially  promoted 
after  the  pattern  of  Plaiitus  and  Terence  by  the  humanists, 
had  been  quickly  employed  in  the  service  of  the  Keforma- 
tion,  and  in  the  most  widely  different  regions  of  Germany, 
from  Switzerland  to  Lower  Germany,  we  can  oVjserve  its  cul- 

tivation. Biblical  stories,  as  well  as  the  pattern  of  the  Eng- 
lish Every  Mem,  furnish  the  thenu'S  for  these  dramas,  which 

for  the  most  part  reflect  the  fundamental  ideas  of  the  Refor- 
mation. With  Hans  Sachs  we  find  this  same  compass  of 

material,  but  enlarged  so  as  to  include  the  German  hero- 
song  and  general  history.  Although  without  real  dramatic 
power,  there  is  still  apparent  in  Hans  Sachs  the  endeavor  to 
treat  the  questions  of  the  day,  and  when  he  handles  a  sub- 

ject to  which  his  talent  is  adequate,  we  find  the  peo])le's  poet cheerful,  full  of  humor,  and  of  the  wisdom  of  life. 
The  English  comedians  who  came  to  Germanj'  at  the  end 

of  the  century  brought  with  them  a  more  highly  developed 
stage-art.  The  effect  of  this  upon  the  development  of  the 
German  drama  soon  shows  itself. 

While  we  can  observe  in  this  i)eriod  of  German  literature 
a  decadence  of  the  metrical  art,  which  in  its  essential  points 
had  been  transmitted  from  the  classical  period  of  the  thir- 

teenth century,  we  can  also  perceive  a  rise  of  prose  which  visi- 
bly increases  in  flexibility  and  power  of  expression.  Subjects 

which  had  formerly  allowed  only  of  verse  now  began  to  be 
treated  in  prose.  The  thirst  for  entertainment,  too,  is  now 
almost  exclusively  satisfied  with  prose.  So  there  appear, 
partly  from  earlier  sources  which  reach  back  into  the  time 
of  the  court  poetry,  partly  from  later  myths  and  versions, 
the  VoJkshucher;  Kaiser  Odainan,  Fortunat,  Eulenspiegel, 
Dr.  Faust,  The  Wandering  Jew,  etc.  The  spirit  of  the 
wliole  stirring  time  is  seen  again  toward  the  end  of  the  six- 

teenth century  incarnate  in  Johann  Fischart  '(1550-1590). 
In  command  of  language,  in  power  of  expression  and  rep- 

resentation, he  can  be  compared  only  with  Luther. 
Fourth  Period  (1624-1748).— The  wealth  of  thought  and 

material  of  the  sixteenth  century  would  surely  have  also  de- 
velojied  a  greater  perfection  of  form  had  not  the  Thirty 
Years'  war.  the  most  fearful  disaster  that  ever  befell  a  na- 

tion, now  set  in.  The  prosperity  of  the  nation  was  destroyed, 
and  the  population  of  Germany  decreased  by  more  than  half ; 
yet  these  were  but  minor  evils  compared  with  the  fact  that 
the  national  spirit  also  entirely  disappeared.  Only  the  re- 

ligious feeling  could  develop  independently  in  the  misery  of 
external  circumstances.  And  so  in  the  beginning  of  this 
period  we  see,  partly  in  opposition  to  the  prevailing  one- 

sided dogmatism  of  theology,  the  beginnings  of  pietism, 
which  was  to  be  an  important  factor  in  the  literary  devel- 

opment of  later  times. 
While  the  voice  of  popular  poetry  gradually  becomes 

mute,  from  the  circles  of  humanism  arises  a  reform.  It 

w'as  an  act  of  great  importance  for  the  future  when  Martin 
Opitz  undertook,  in  his  book  on  German  poetry  (1624),  to 
reform  the  German  .verse-structure  in  accordance  with  an- 

cient models,  without,  however,  disregarding  the  difference 
between  the  ancient  and  the  German  languages.  Around 

Opitz,  who  looked  upon  fame  and  immortality  as  the  poet's 
highest  goal,  but  was  himself  possessed  of  slight  poetic 
talent,  was  grouped  the  first  Silesian  school  of  poetry,  whose 
most  gifted  members  are  Paul  Fleming,  Simon  Dach,  and 
Friedrich  von  Logan.  While  these  poets  stand  for  the  most 
part  under  the  influence  of  humanism,  the  second  Silesian 
school  shows  in  Hofmannswaldau  and  Lohenstein  how  the 

taste  of  the  public  is  entirely  subject  to  the  influence  of  for- 
eign countries,  especially  of  France,  Spain,  and  Italy.  It  is 

in  vain  that  individual  men  and  the  German  language  so- 
cieties revolt  against  this.  The  national  feeling  has  disap- 
peared from  the  nation,  and  it  must  be  fought  for  in  the 

future  by  individual  men  with  full  consciousness.  Only  the 
German  Protestant  Church  hymn  reached  its  perfection  at 
this  time  with  Paul  Gerhardt ;  and  only  in  the  satire,  as  em- 

ployed by  Schuppius,  Lauremberg,  and  particularly  Mosch- 
erosch  in  the  nunderliche  Oesiciite  Philanders  von  Sit- 
tenimld,  does  there  still  breathe  something  of  the  spirit  of 
the  sixteenth  century.  A  faithful  mirror  of  the  time  appears 
finally  in  the  writings  of  Christoph  von  Grimmelshausen,  who 
produced  in  his  novel  Simjjlicissimus  the  greatest  imagi- 
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native  work  of  the  sovcntponth  ooiitury.  Next  to  him  iimsl 
be  mentioned  Andreas  (iryi>hiLis  (l(il()-64),  wlio  asdriinmtist 
is  pre-eminent  anmnij  tlic  jjoels  of  liis  time. 

I5ut  the  bombast  and  arlilieiiility  wliich  ruled  in  the  sec- 
ond Silesian  school  could  only  endure  for  a  linu^  As  piet- 
ism through  its  chief  representatives,  Spener  and  Francke, 

asserted  the  claims  of  the  heart,  so  the  now  dawning  ra- 

tionalism asserted  the  claims  ol'  the  intellect,  and  enlisted 
in  its  service  criticism,  which  was  soon  to  |)lay  so  great  a 

role  in  lilerury  development.  'Die  great  philosoplicr  Leib- 
nitz had  before  praised  the  strength  of  t  he  txerrnan  language, 

and  now  the  leaders  of  rationalism,  Wollf  and  Thomasius, 

turn  by  preference  to  their  mother-tongue.  Thomasius 
gives  the  first  public  lectures  in  German,  and  publishes  the 
first  scientific  journal.  Gradually,  too,  in  poetry  the  tone  of 
true  sentiment  makes  itself  felt.  In  connection  with  this 
must  be  mentioned  particularly  Brockes.  who  first  showed 
a  fine  feeling  for  the  beauties  of  nature,  and  GUnther,  who 
based  his  poetry  upon  the  experiences  of  the  heart. 

As  formerly  Opitz,  so  now  Johann  C'hristian  Gottsched 
(1700-66)  undertook  to  reform  German  literature.  Although 
a  man  of  the  best  intentions  and  of  a  patriotic  soul,  he  yet 

lacked  the  creative  power  to  carry  out  his  plans  of  reforma-* 
tion.  He,  too,  believed  it  possible  to  direct  German  poetry 
into  new  channels  by  means  of  criticism,  but  instead  of 
going  back  directly  to  antiquity  he  thought  tliat  he  saw  in 
classical  French  poetry  the  ideal  of  the  poetic  art.  Thus 
while  he  thouglit  to  advance  German  poetry  he  chained  it 
so  much  the  more  firmly  to  the  Frencli  model. 

A  far  greater  influence  over  his  contemporaries  was  ex- 

erted by  Gottsohed's  colleague  at  the  University  of  Leipzig, 
Gellert  (171.5-69).  In  his  works  we  can  see  incoi'porated  all 
that  there  was  in  Germany  of  intellectual  and  poetical  cul- 

ture before  the  classical  period.  Even  to-day  he  still  lives 
in  his  church-hymns  and  fables.  The  light,  smooth  tone 
which  pervades  these  tallies  is  present  also  in  the  songs  of 
the  so-called  Anacreonists,  who,  imitating  Anacrcon  in  their 
songs,  continued  to  make  their  influence  felt  down  to 

Goethe's  time.  Among  the  really  noteworthy  poets  of  this 
time  are  to  be  mentioned  Friedrich  von  Hagedorn  (1708-54) 
and  Albrecht  von  Ilaller  (1708-77). 

But  the  preparations  for  the  coming  classical  period  of 
German  literatui'e  is  really  effected  by  the  struggle  between 
Gottsched  and  the  Swiss  critics  Bodmer  and  Breitinger, 
which  takes  place  at  this  time.  Schooled  by  the  English 
poets  Thomson.  Pope,  and  especially  Jlilton,  the  two  Swiss 
critics  maintain  that  pre-eminently  necessary  for  the  poet 
are  imagination,  passion,  and  strong  prophetic  power.  This, 

of  coui'se,  Gottsched  opposed.  But  soon  the  youthful  poets 
turned,  in  the  hot  battle,  to  the  teachings  of  the  Swiss,  and 
then  there  needed  only  a  successful  illustration  to  decide 
the  victory  for  the  new  teaching,  according  to  whicli  poetry 
was  not  to  be,  as  Gottsched  had  desired,  an  affair  of  the 
understanding,  but  should  rest  upon  a  natural  gift  which 
would  manifest  itself  primarily  in  imagination. 

This  illustration  was  afforded  by  the  publication  of  the 
first  tliree  cantos  of  the  Mt.tsiah  (1748),  whose  author  was 
the  twenty-four  year  old  Klopstock,  and  which  met  with 
extraordinary  success.  An  epic,  indeed,  as  Klopstock  in- 

tended it  to  1)0.  the  Messiah  was  not.  The  work  \ias  effec- 
tual chiefly  through  the  lyrical  movement  of  the  language. 

And  as  a  lyric  poet  Klopstock  attained  in  his  (Ichn  his 
greatest  influence  over  the  German  literature  as  well  as  over 
the  German  people.  He  it  was  who  proclaimed  truth  as  the 
noblest  theme  of  poetry,  and  saw  in  the  poet  the  projihet, 
the  lierald  of  truth,  who  must  become,  by  virtue  of  his  God- 

like calling,  the  moral  leader  of  his  fellow  men.  He  deep- 
ened not  only  moral  ideas,  as,  for  example,  the  conception 

of  love,  but  also  the  sympathetic  feeling  for  nature,  and  in- 
tensified the  national  consciousness. 

■But  the  vaporous  and  sentimental  patriotism  of  Klop- 
stock and  his  disciples  found  its  first  real  support  in  the 

person  of  Frederick  the  Great,  who,  according  to  Goethe, 
first  gave  to  German  literature  the  genuine  Lebensc/ehatt. 
This  is  seen  most  clearly  in  the  literary  work  of  Lessing 
(1739-81),  the  greatest  German  critic  of  the  eighteenth  cen- 

tury. Especially  is  it  apparent  in  his  literary  criticism,  in 
which  there  breathes  something  of  the  victorious  spirit  of 
the  great  king.  As  Klopstock  had  given  to  German  litera- 

ture a  new  and  higher  content,  so  Lessing  now  secured  for 
it  adequate  form.  Basing  himself  upon  a  thorough  study 
of  the  ancients,  and  filled  with  a  deep  enthusiasm  for  an- 

tique art,  Lessing.  in  his  Laokoon  (1766),  defined  the  char- 
acter of  poetry  and  in  particular  of  the  epic.    He  also,  in 

his  Ihimhnrgor  Drnmnliirffie,  (1767),  destroyed  the  false 
classical  ideal  of  the  French,  and  pointed  to  Shaksjieare. 
whom  he  placed  by  the  side  of  (he  gn^at  Greek  tragedians.  In 
his  own  (Iramas  also(y)/»>«/r«  vim  Hdrnliclni.  Kinlliii  (iuliilll, 
J\afliii)i,  iler  Weise)  lie  created  models  for  dramatic  composi- 

tion which  retain  their  value  to  the  present  day. 
Although  Klopstock  and  Lessing  reached  so  deeply  into 

the  spiritual  life  of  their  nation,  their  endeavors  were  much 
too  serious  and  in  part  loo  learned  for  the  great  mass  of 
their  contemporaries  to  be  carried  away  by  thi^m.  The  no- 

bility an<l  the  higher  classes  of  society  were  still  preiion- 
derately  French  in  taste,  and  it  was  reserved  for  Wielaiid 
(1733-1818),  through  the  light  tone  of  his  poet  ry  and  the  ele- 

gance of  his  language,  to  win  over  these  circles  also  to  Ger- 
man poetry.  His  greatest  work  in  this  respect  is  probably 

Oberon,  to  which  even  Goethe  gave  great  praise.  As  a 
translator  of  ancient  writers  as  well  as  of  Shakspeare, 
Wieland  has  also  insured  himself  a  place  in  the  history  of 
German  literature. 

In  the  spiritual  life  of  the  German  people  a  revolution 
had  slowly  been  jireparing  which  needed  only  an  impetus 
from  without  to  seize  hold  upon  literature.  Long  before 

Rousseau  had  sounded  the  cry  '■  Back  to  nature,"  in  the  sev- 
enteenth century  even,  a  longing  for  pure  nature  liad  made 

itself  felt  among  individual  German  poets.  In  like  manner 
had  the  idea  that  to  the  true  poet  belongs  a  creative  spirit, 
a  genius,  also  appeared  before  the  time  which  we  call 

Geniezi'it,  or,  after  Klinger's  drama  Sturm  vjid  Drang,  the 
xtorm  and  stress  period.  As  its  critical  leader  c<mies 
Johann  Gottfried  Herder  (1744-1803),  who,  insjiired  by  Ha- 
mann,  Rousseau,  and  English  writers,  originated  the  con- 

ception of  primitive,  natural  poetry,  the  product  of  a  naive 
soul,  but  especially  of  a  genius.  He  was  able  to  point  to 
this  ])riinitire  poetry  not  only  in  Homer,  but  in  the  Bible 
and  in  the  literature  of  all  times  and  jieoples.  and  thus  to 
awaken  an  apjireciation  for  fcilks-poetry  in  general.  At  the 
same  time  he  made!  the  treasures  ol  foreign  literature  acces- 

sible in  his  delicately  wrought  translations,  of  which  the 
most  noteworthy  are  the  Volkslieder  (1778)  and  The  Cid. 
But  these  endeavors  do  not  show  the  mere  self-satisfac- 

tion either  of  the  scholar  or  of  the  dilettante.  From  the 

poetry  of  all  times  and  nations  Herder  sought  to  learn  the 
nature  of  man,  and  on  the  Ijasis  of  this  knowledge  to  reform 
his  people,  and  not  only  his  people  but  humanity.  The 
final  goal  of  all  his  striving  is  the  uplifting  of  humanity.  In 
order  to  define  its  nature  and  at  the  same  time  to  establish 

a  conception  of  the  course  of  history,  he  undertook  his 
greatest  -^ork.  Ideas  toxvard  the  Philosojihy  of  the  History 
of  llankind,  a  work  of  magnificent  conception.  Not  only 
poetry,  but  science,  too.  in  nearly  all  its  departments,  owes 
much  to  Herder. 

But  the  ideas  of  Herder  and  of  the  Sturm  iind  Drang 

period  first  found  really  poetical  expression  in  Herder's 
great  disciple  Goethe  (1749-1832),  who,  when  he  met  Herder 
at  Strassburg  in  the  year  1770,  had,  in  his  lyrics  at  least, 
already  attempted  new  strains  peculiar  to  himself.  Under 
the  influence  of  Herder,  who  directed  him  to  Homer,  Shak- 

speare. and  the  folk-song,  now  begins  his  career  as  a  poet. 
The  most  beautiful  of  his  youthful  songs  fall  into  this  period 
— the  drama  Gotz  roii  Berlichingen.  the  novel  Sorrows  of 

Werther,  and  the  beginnings  of  I'aust.  The  other  writers 
of  the  Sturm  und  Drang  period,  as  Lenz.  Klinger,  Wagner, 
Maler  Miiller,  can  not  compare  with  Goethe.  Only  the 
young  Schiller  (1759-1805),  with  his  Bobbers,  takes  his 
stand  beside  the  author  of  Gijfz. 

A  new  epoch  begins  for  Goethe  when  he  goes  (1775)  to 
Weimar,  which  was  soon  to  become  the  literary  center  of 
Germany  and  to  see  the  classical  era  of  modern  German 
literature.  The  influence  of  Fran  von  Stein,  one  ol  the 

most  cultured  and  noble  women  of  the  century,  and  the  re- 
sponsible official  position  which  he  occupied  at  court,  com- 

bined to  turn  Goethe  away  from  the  wild  and  eccentric 
Geniezeit.  Primarily  for  the  little  circle  of  souls  who  un- 

derstood him  in  Weimar,  he  composes  the  nuignifieent 
dramas  Iphigenie  and  Tasso,  being  still  an  apostle  of 
Herder's  ideas,  whose  views  of  humanity  attain  in  Iphigenie 
especially  to  the  purest  poetical  expression. 

His  Italian  journey  (1786)  first  makes  him  entirely  inde- 
pendent of  Herder,  as  it  also  gives  him  his  full  maturity  as 

an  artist.  In  Italy  the  two  dramas  mentioned  received  the 
artistic  verse-form  which  Lessing  had  first  emijloyed  in  his 
Nathan.  But  the  revolution  which  had  taken  place  in 

Goethe's  mode  of  thought,  and  in  his  style  during  his  Ital- 
ian sojourn,  was  not  understood  by  his  contemporaries.   His 
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ripest,  viovk^,  an  I/Aiyenie  and  7'«.s.s(),  left  llie  public  cold, 
and  during  the  next,  years  G(ietlie  stood  alone,  finding  liis 
satisl'iiet.ion  only  in  scienee,  wliicli  lie  enriched  in  tlie  realms 
of  anatomy  and  botany  with  some  of  the  most,  important 
discovcu'ies.  Not,  until  he  had  formed  the  bond  of  friend- 

ship wit,li  Sehiller  did  lie  turn  again  with  new  love  to  poetry. 
Schiller,  too,  had  gone  through  a  purifying  process  since 

his  storm  and  stress  period,  lie  had  applied  himself  iirst 

to  historical  investigations  and  then  to  the  study  of  Kant's 
philosophv,  but  had  not,  withal,  allowed  the  poetic  develo[)- 
ment  of  Goethe  to  escape  his  iu)tice..  A  nearer  relation  to 
the  greatest  poet  of  Germany  had  long  seemed  to  him  tlie 
goal  of  his  ambition,  and  when  he  at  last  attained  it  he 
stood  before  Goethe  as  a  mature  thinker  and  ci-itic,  who 
might  well  boast  him.selt  to  have  developed  peculiarly  and 
successfully  the  a'sthetio  and  ethical  views  of  Kant,  the 
greatest  of  German  philosophers. 

Now  began  ior  both  poets  a  time  of  rich  poetical  produc- 
tiveness. Goethe  in  these  years  wrote  Hermann  unci  Doro- 

thea, completed  the  novel  Wilhetm  Meister,  and  enlarged 
the  first  part  of  Faust.  Schiller,  on  the  other  hand,  now 
wrote  his  classical  dramas,  Walietistein,  3Iaria  Stuart, 
Junc/frau,  von  Orleans,  Tell,  Braut  von  Messina,  each  of 
wdiicli  appears  as  an  attempt  of  the  poet  to  realize  the  ideal 
of  a  national  German  drama. 

The  poetic  art  now  formed  the  center  of  the  intellectual 
life  of  the  nation.  It  had  taken  as  its  task  the  solution  of 
the  greatest  jjroblems  of  human  life,  and,  in  holding  up  a 
new  ideal  to  humanity,  sought  to  influence  the  education  of 
the  nation.  Unhappily  Schiller  died  too  early  to  see  the 

fruits  of  his  own  and  his  great  friend's  works,  which  were 
also  political.in  nature,  as  is  seen  in  the  national  uprising 
during  the  wars  for  liberation. 

While  Goethe  followed,  more  and  more  in  solitude  after 

Schiller's  death,  his  artistic  and  scientific  inclinations,  there 
arises,  largely  incited  by  himself,  a  younger  literary  school 
which  is  genei'ally  known  as  the  romantic  school,  whose 
oldest  leaders  are  to  be  found  in  the  Schlegel  brothers,  in 
Tieck  and  Novalis.  The  fact  that  this  school  could  be 

formed  while  Goetlie  and  Schiller  held  literary  sway  finds 
its  explanation  in  certain  one-sided  tendencies  of  the  classi- 

cists, luasmucli  as  the  romanticists  were  closely  con- 
nected with  the  storm  and  stress  period,  and  especially  with 

Herder,  they  awakened,  in  opposition  to  Goethe's  and 
Schiller's  classical  tendencies,  a  love  for  the  German  past, and  fought  for  the  justification  of  the  religious  feeling  in 
the  intellectual  life.  (Schieiermacher.)  While  their  at- 
tem])ts  often  degenerated  into  fantastical  nonsense,  and 
while,  through  a  one-sided  accentuation  of  the  imagination, 
they  produced  no  work  of  art,  still  they  develojjed  histori- 

cal interest,  and  brought  about  an  advance  in  the  national 
feeling.  The  immense  advance  in  the  philological  and  his- 

torical sciences  also  came  from  the  circle  of  the  romanti- 
cists. Franz  Bopp.  the  Grimm  brothers,  Karl  Lachmann, 

Niebuhr — all  drew  the  inspiration  to  their  great  services 
from  romanticism.  Even  Goethe  was  not  able  to  withhold 
himself  from  their  powerful  influence,  and  paid  tribute  to 
the  new  spirit  in  his  later  creations — Waldverwandschaften, 
Wanderjalire,  Faust,  etc. 
In  poetry  the  lyric  was  especially  benefited  by  romanti- 

cism. Aside  from  the  poets  of  the  wars  for  liberation,  as 
E.  M.  Arndt.  Theodore  Korner,  Max  von  Schenkendorf,  etc., 
who  are  called  forth  by  the  political  situation,  romantic 
strains  are  heard  in  the  songs  of  nearly  all  the  great  lyric 
poet<  of  tliis  period.  This  is  pre-eminentlv  the  case  with 
Ludwig  Uhland  (1787-1862).  the  author  of  beautiful  ballads 
and  fervent  folk-songs;  Eduard  Morike  (1804-75),  the  most 
notable  and  the  deepest  Ivric  poet  after  Goethe:  WUliam 
Milller  (1794-1827);  A.  voii  Chamisso  (1781-1838);  Jos.  von 
Eichendorll  (1788-1857);  and  finally  also  with  Heinrich 
Ueine  (1790-1856). 

For  the  drama,  on  tlie  contrary,  the  teaching  of  roman- 
ticism proved  utterly  fruitless.  That  which  was  produced 

in  the  dramatic  field  in  tlie  [leriod  up  to  Goethe's  death  was 
essentially  influenced  by  Schiller,  as,  for  example,  the  so- 
called  Schicksals-dramen.  Only  the  unfortunate  Heinrich 
von  Kloist  (1776-1811)  and  the  gifted  Grillparzer  (1791-1871) 
show  original  dramatic  talent.  Even  less  of  a  lasting  na- 

ture, if  we  except  Goethe,  was  produced  during  this  period 
in  the  realm  of  romance.  Only  Ilolderlin,  witli  his  novel 
Ui/perion,  may  be  mentioned  here,  although  this  poet  is 
really  one  of  the  greatest  lyrics  of  the  German  language, 
who  seems  in  his  best  poems  to  unite  the  merits  of  both 
Goethe  and  Schiller.     L/ater,  under  the  inllueiicc  of  Walter 

Scolt.  Wilhclm  HaulT  developed,  whose  novel  Liclitenslein 
(1820)  has  not  grown  antiipiated. 

.Sixth  J'rriod  (18;!2  to  the  Present).— The  growth  of  na- 
tional feeling  during  the  wars  for  liberation  was  followed 

liy  a  lime  of  reaction  and  of  political  lassitude  which  was 
indeed  favorable  to  the  development  of  science  but  not  of 

poetry.  'I'hence  it  came  that  gifted  jmels  like  Friedrich 
Kiickert  (1788-1866)  and  Platen  (1796-183.5)  turned  toward 
the  Orient  after  Goethe  himself  had  set  the  examjile  in  his 

Westijstlicher  Diwan  (1819).  Shortly  before  Goethe's  death, 
in  consequence  of  the  French  .July  revolution,  a  <'hange  had 
taken  place  in  the  spiritual  and  political  life  of  Germany. 
The  gi-oup  of  writers  who  stood  in  the  forefront  of  this  new 
movement  are  u.sually  known  under  the  name  of  the  Young 
Germany.  They  were  a  number  of  young  men  whose  chief 
talent  lay  in  journalism,  and  whose  greatest  service  was  done 
by  comljatiiig  romantic  extravagances  in  political,  moral, 
and  religious  fields.  As  ]ioets  they  were  all  like  Ludwig 
Biirnc.  Heinrich  Laube,  etc.,  of  a  low  order  of  talent.  Even 
Heinrich  Heine,  the  clever  imitator  of  folk-songs,  in  spite  of 
many  successful  poems,  is  not  to  be  exempted  from  this 

judgment. Political  interests  which  are  directed  toward  the  unity  of 

Germany  fill  the  nation's  life  during  the  ensuing  period. 
The  idea  of  a  renewed  German  empire,  w'hich  first  took 
.shape  among  romantic  circles,  is  gradually  taken  up  by  the 
opposite  party,  the  Liberals.  Prom  the  struggle  for  Ger- 

man unity  ri.ses  the  political  lyric  in  the  hands  of  Herwegh, 
Dingelstedt,  Freiligrath,  and  others.  Among  these  poets 
only  Emanuel  Geibel  (1815-84)  rose  to  the  height  of  real  art. 
In  addition  to  these  are  still  to  be  mentioned  R.  Reinick, 

August  Kopisch,  and  the  melancholy  Nikolaus  Lenau  (1803- 
50).  In  the  case  of  the  latter,  love  for  America,  which  rules 
so  many  of  the  best  German  poets  since  the  Sturm  und 
Drang  period,  becomes  so  strong  that  it  leads  him  to  emi- 

grate, only,  indeed,  to  return  in  a  short  time  disillusioned. 
In  the  field  of  the  novel.  Karl  Immerman  (1813-63)  is  to  be 
mentioned,  who  gave,  through  his  Oberhof,  the  incitation 
to  the  Dorfgeschichte,  which  was  taken  up  by  Jeremias 
Gotthelf,  B.  Auerbach.  M.  Meyr,  and  many  others.  The 
most  noteworthy  dramatist  of  the  time  is  seen  in  the  person 
of  Friedrich  Hebbel  (1813-63). 

As  after  the  wars  for  liberation,  so  after  the  year  1848,  with 
the  failure  of  the  national  hopes,  a  state  of  lassitude  super- 

venes, in  which  poetry  no  longer  exercises  the  chief  influ- 
ence over  the  life  of  the  nation.  This  fact  is  not  altered 

through  the  circumstance  that  King  Maximilian  II.  of  Ba^ 
varia  assembles  about  himself  a  circle  of  poets  to  which  be- 

long Geibel,  Bodenstedt,  Schack,  Lingg,  Riehl,  Paul  Heyse, 
and  others.  Natural  science  and  social  questions  advance 
further  and  further  into  the  foreground  of  the  intellectual 
life.  Even  the  great  Franco-Prussian  war  and  the  re-estab- 

lishment of  the  empire,  the  fulfillment  of  the  patriotic  dreams 
of  centuries,  brought  no  new  impetus  to  German  literature. 
Poets  like  Gustav  Freytag,  Jos.  von  Scheffel,  Gottfried  Kel- 

ler, and  Paul  Heyse,  who  lived  to  see  this  great  event,  be- 
longed to  an  earlier  generation,  and  received  their  artistic 

views  from  a  time  still  fiUed  with  classical  and  romantic 

traditions.  The  youngest  generation,  the  so-called  Young- 
est Germany,  is  seeking  to  break  with  these  traditions  en- 

tirely, and,  in  imitation  of  Scandinavian,  Russian,  and  espe- 
cially French  models  (Zola),  to  create  a  new  realistic  form  of 

writing.  Hitherto  it  has  produced  only  programmes;  we  pa- 
tiently await  the  promised  poetical  achievements.  However, 

a  real  poet  of  deep  humor  and  high  art  has  recently  appeared 
in  Hans  Hoffmann,  who,  by  his  excellent  works,  has  given 
proof  that  German  literature  is  still  bearing  fresh  blossoms. 

Bibliography. — Gervinus,  Geschichte  der  deutschen  Dich- 
tung  (Leipzig,  1874) ;  Kolierstein,  Grundriss  zur  Gesch.  d.  d. 
Lit.  (Leipzig,  1874) ;  Goedecke,  Grundriss  zur  Ge-$ch.  d.  d. 
Dicht.  (Dres(len.  1884);  Wackernagel,  Ge^ch.  d.  d.  L.  (Ba- 
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Gescli.  d.  oltdeutsrtien  Poesie ;  Biedermann,  Deufschland 
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19.  Ja/irh. ;  Ad.  Stern,  Die  deutsche  Nationnliit.  vom  Tode 
Goethe^s  bis  zur  Ge.genwari  (1890) ;  Rud.  Havm,  Die  romant. 
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Geriuan  Methodist  Cliiirch  :  See  Evangelical  Associ- ation. 
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Goniiari  Ot'can  :  Sir  Nmrin  Ska. 

fieriniiii  Uclormeil  Cliiirch:  See  Kki-ormed  Cmiun  in 
THK  Uniteij  States. 

Geriniin  Scale:  llie  music-al  scale  usoil  l)y  tlio  Gernians; 

represeiiled  by  the  letters  A,  //,  C,  1),  K  K,'G,  not  A,  B,  O. etc.  It  is  custoiuai'y  with  tliem  to  reserve  tlie  letter  B  for 
Ii\).  and  its  place  is  supplied  by  sulistiliitiiifj  tlu;  letter  II. 
In  (lerman  organ-music  tliere  are  fugues  wrilteu  in  honor 
of  the  illustrious  ,T.  S.  liaeli,  iu  which  the  leading  theme  or 
subject  is  foruu'd  from  tlic  ifour  letters  of  his  surname,  the 
II  standing  for  Bj,  thus: 

P 
EBgEEEfl 

German  Seveutli-day  Baptists:  a  sect  founded  in  1738 
at  E|ihrata,  Pa.,  by  t'oni-ad  Beisel.  who  led  a  secession  from the  so-called  Dunkers.  The  members  in  1733  entered  a  con- 

ventual life  and  adojited  the  Capuchin  habit.  Their  prin- 
cipal settlement  is  at  Snovvhill,  Franklin  co.,  Pa.  They 

take  no  monastic  vows,  hold  property  in  common,  keep  the 
seventh  day  sacred,  recommend  celibacy,  but  do  not  forbid 
marriage.     They  numbered  in  1H!)0  aljout  300. 

(iermaii  Silver:  an  alloy  of  variable  constitution,  de- 
signed as  an  imitation  of  silver.  Eight  parts  of  copper  to 

three  or  four  each  of  zinc  and  nickel  U)ake  a  very  fair  imi- 
tation ;  and  the  addition  of  2  or  3  per  cent,  of  iron  renders 

it  whiter,  but  less  malleable.  A  very  malleable  sort  has  10 
parts  of  copper,  6  of  zinc,  and  4  of  nickel.  The  Chinese 
pakfong  is  essentially  the  same  as  German  silvci\  As  the 
price  of  nickel  has  increased,  various  cheaper  white  alloys 
have  to  some  extent  superseded  tlie  use  fit  German  silver, 
which  is,  however,  still  extensively  used  in  the  arts. 

Germaii  Southwest  Africa :  See  Damaraland. 

German  Theology :  the  theology  of  the  Protestant 
churches  of  tierniany.  In  spite  of  all  appearances  to  the 
contrary,  there  is  still  noticeable  a  very  great  family  resem- 
t)lance  among  those  churches  which  call  themselves  Protes- 

tants. With  good  reason,  therefore,  may  one  speak  of  the 
unity  of  a  Protestant  or  Evangelical  Church,  the  more 
so  as  it  is  the  common  evangelical  principle  that  the  unity 
of  the  Cluirch  does  not  consist  in  the  similarity  of  cere- 

monies or  form  of  government  of  the  Church,  but  in  the 
preaching  of  tlie  pure  gospel  and  the  administration  of  the 
sacraments  in  accordance  with  the  [irinciples  of  their  insti- 

tution. This  one  Evangelical  Church,  or  Protestantism,  has 
this  distinguishing  characteristic,  that  it  would  have  the 
couunon  features  of  Christianity  apprehended  by  conscious 
personal  appropriation,  in  the  full  sense  of  tiic  woi'd ;  that 
is  to  say,  through  the  appropriation  by  the  whole  soul  from 
center  to  circumference,  am!  iiuleed  so  that  through  the  ac- 

ceptance of  the  object  of  faith  in  our  iinnost  souls  the  as- 
surance of  salvation  is  grounded  in  justilication  by  faith  in 

Christ,  whereby  immediate  access  to  God  is  secured  and  en- 
joyed. An<l  this  assurance  of  salvation,  as  it  opens  up  a 

new  idea  of  Goil,  of  His  acts,  and  of  the  destiny  of  mankind 
— thus  a  new  conception  of  God  and  the  world — contains  no 
less  a  strong  impulse  of  gratitude  in  order  to  the  work  of 

sanctification  in  one's  self  ami  lor  work  in  one's  calling  for 
the  kingdom  of  God.  This  assurance  of  salvation  is  a 
knowledge  which  begets  a  new  disposition,  a  new  being,  a 

'  new  regenerate  creature — which,  recognizing  itself,  with  a 
loving  heart  would  engage  in  work.  Christianity  in  Prot- 

estantism has  advanced  to  a  new  stage  in  its  appropriation 
by  mankind,  for  it  is  not  content  either  with  a  purely  intel- 

lectual appropriation  of  Christianity,  be  it  in  a  speculative 
form  or  more  as  a  uuitter  of  memory,  as  is  chiefly  the  case 
in  the  Greek  Church,  influenced  by  the  Hellenic  mind,  or 
by  a  mere  legal  sul)mission  of  the  will  to  a  system  of  doc- 

trines, or  even  a  jiractical  ecclesiasticism,  as  in  the  Koman 
Catholic  Church,  influenced  by  the  Jewish  mind.  Protes- 

tantism, on  the  other  hand,  as  a  unit,  would  lie  the  personal 
expression  of  Christianity,  above  all  as  the  religion  of  peace 
and  reconciliation,  and  indeed  of  light  and  life  from  God. 

Protestantism,  so  soon  as  the  [U'eparatory  streams  of  the 
Jliddle  Ages  had  w(n'n  for  themselves  deep  beds  and  been 
combined  in  one  channel,  manifested  itself  in  a  twin  form 

— the  Lutheran,  wliich  on  the  whole  prevailed  in  German 
Protestantism,  and  the  Reformed.  The  one  took  possession 
of  the  eastern  division  of  the  German  races,  the  other  of  the 
western.  The  difference  is  that  the  Reformed  confession 
carried  out  the  evangelical  principle  more  according  to  its 

realistic  or  practical  side,  or  as  a  principle  of  the  will,  while 
theliulheran  c<mfession,  in  aceordanee  with  the  genius  of 
the  German  jieople.  unfolded  it  more  according  to  the  intel- 

lectual siile.  Thus  each  has  a  relative  advantage  and  a  rela- 
tive deficiency.  If  the  present  article  confines  itself  toGcr- 

man  theology,  and  lays  greater  stress  u]ion  that  which, 
within  Protestantism  as  a  whole,  constitutes  the  peculiar 
strength  of  the  German  Cluirch,  it  is  not  to  exalt  this  theol- 

ogy above  that  of  other  confessions  or  to  dejireciate  their 
superiority  in  other  respects.  A  prelude  or  tyjie  of  German 
theology  appeared  in  the  Middle  Ages  in  the  (Jerman  mys- 

ticism of  .Joliann  Kckart,  lleinrich  Suso.  Huysbroeck,Taiiler, 

and  the  little  book  with  the  cliaraclerist ic title /^'(W />(;j;/,sx7ie 
Thei)li)ijejj,  which  Luther  justly  prized  so  highly.  In  the 
Middle  Ages,  indeed,  men  of  the  German  race  had  distin- 
gnislied  themselves  as  scholastics,  such  as  Albertus  IMagnu.s, 
Gabriel  Bid,  not  to  speak  of  Nicolaus  Cusamis  or  Occam  ; 
but  the  Latin  races  then  led  the  van  in  scholasticism.  In 
analysis  and  the  logical  treatment  of  a  subject  they  were 
in  their  element.  The  Teutonic  (parlicnhirly  the  German) 
mind  early  tended  to  unite  religious  feeling  or  mysticism 
with  s])eculation.  together  with  a  thoroughgoing  reconcilia- 

tion of  faith  an<l  knowledge.  The  evangelical  principle  of 
faith  unites  faith  and  knowledge  in  the  form  of  religious 
assurance;  and  in  that  it  shows  itself  cafiable  of  establish- 

ing a  Church,  the  soil  is  prepared  upon  which  the  peculiar- 
ity of  the  German  mind  may  assert  itself,  and  at  the  same 

time  take  up  a  position  at  the  head  of  theology. 
The  evangelical  principle  ripened  to  its  power  of  reform 

by  satisfying  the  longing  of  the  soul  tor  immediate  com- 
munion with  God  by  the  word  of  reconciliation  through 

Christ  and  justification  by  faith  ;  that  is  to  say,  in  that  the 
deep  mystical  tendency  of  the  German  mind  attached  it- 

self in  faith  and  faithfulness  to  historical  Christianity,  as 
it  lias  its  sources  in  the  Holy  Scriptures,  thus  possessing 
the  truth  no  more  outwardly  as  a  law,  tait  inwardly  as  an 
enlightening  and  quickening  power.  And  so  the  principle 
of  the  Reformation  reached  its  maturity  in  that  faith  and 
the  Word,  the  Word  and  faith  manifested  and  confirmed 
themselves  in  their  necessary  internal  harmony.  This  is 
nothing  else  but  what  is  now  called  the  formal  and  material 
sides  of  the  Protestant  principle.  The  history  of  German 
theology  is  only  to  be  understood  from  the  movement  of 
these  constitutive  factors.  In  the  following  sketch  are  dis- 

tinguished a  creative  and  forimttive  period  :  a  preserva- 
tive and  cotiservdtire  period;  and,  finally,  a  critical  or  de- 

structive period — that  of  the  eighteenth  century.  The  last, 
however,  was  only  a  purifying  process  in  order  to  a  regenera- 

tion which  already  announces  itself  in  potent  tokens. 
I.  The  first  creative  period  of  the  German  Church  and 

theology,  embracing  the  period  of  the  Reformation,  is  evi- 
dently characterized  by  the  position  which  the  doctrine  of 

justification  assumed  in  its  critical  and  positive  develop- 
ment. The  prevailing  church  doctrine  and  order  were  crit- 

ically measured  by  the  word  of  God.  contained  in  the  Holy 
Scriptures,  ajiprehended  by  faith.  Faith  in  the  Holy  Scrip- 

tures was  not  based  upcjn  the  authority  of  the  Church,  al- 
though historical  tradition  in  other  respects  continued  to 

be  recognized.  Ko  more  was  the  authority  of  the  Church 
to  ilecidc  respecting  the  canon  (as  the  exclusion  of  the 
Apocrypha  shows),  or  the  interpretation  of  the  Scrip- 

tures. '  The  Holy  Scriptui-es  received  their  regulative  place because  the  apostolic  word  about  Christ,  or  because  that 
which  was  recognized  as  the  kernel  of  the  Holy  Scriptures, 

Christ  accepted  in  faith,  demonstrated  to  the  soul  its  ani- 
mating divine  power.  And  so  the  real  attestation  of  the 

Holv  Scriptures  was  found  in  nothing  else  than  Christ  so 
far  as  He  imparts  to  the  soul  through  His  Holy  Spirit  the 
assurance  of  divine  salvation.  Accordingly,  while  faith 
itself  arises  through  the  word  of  God,  whether  in  the  Holy 
Scriptures  or  iu  the  preaching  regulated  by  them,  it  is  only 
through  them  as  the  specifie  means  of  grace.  On  the  other 
hand.the  Holy  Scriptures  are  authority  or  norm  for  faith 
only  through  that  which  certifies  them,  through  Christ 
their  central  theme.  He  is  "the  emperor  over  the  Scrip- 

tures "  (der  Kaiser  ilber  der  Schrift) ;  a  writing  that  "  does 

not  urge  Christ"  {Christum  nic'kt  treibet)  can  not  claim canonical  authority. 
Faith  in  unison  with  the  Holy  Scriptures,  and  holding 

them  in  the  hand  as  norm,  now  critically  revised  the  whole 
ecclesiastical  system  of  the  Middle  Ages,  and  established 
new  religious  views.  The  doctrinal  type  which  resulted 
therefrom  received  its  classical  expression  in  the  Augsburg 

Confession  (1530),  with  its  Apology  (1530-31),  and  in  the 
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two  ciitochisms  of  Lut-luT  (l.T^O),  with  the  Schmiilkald  Arti- 
cles (1587),  whic'li  are  essentially  in  unison  with  these  writ- 

iiitcs  of  M<'lHnclitli(iM.  These  five  symbols  present  the  first 
formation  of  the  Liilheran  (Ux^trine,  the  most  sysfematie 
ami  sinnnuiry  beint;  i}\u  Aiiijulinn/  donfession;  for  justifica- 

tion by  faith  conslitutes  the  center  from  which  all  else  is 
ruled  (Art.  IV.);  its  tlieological,  anthropoloj;ieal,ancl  Chris- 
tological  presuppositions  are  given  in  the  first  three  articles, 
while  the  fourth  article  contains  the  union  of  the  free  grace 
of  (iod  with  tlie  believing  soul.  It  then  proceeds  to  the  doc- 

trine of  the  origin  and  nature  of  this  faith.  Its  origin  is 
through  the  ecclesiastical  ofiice,  which  administers  (he  word 
of  (lod,  and  the  sacraments,  these  being  accompanied  by  the 
agency  of  the  Holy  Spirit  (Art.  V.).  Faith  grows  into  new 
obedience  or  love  (Ai't.  VI.).  If  this  be  the  nature  of  evan- 

gelical faith  in  its  origin  and  growth,  it  of  necessity  leads  to 

the  ( 'hurch.  which  partly  presupposes  faith,  partly  supports  it ; 
therefore  the  Church  is  treated  of  at  length  in  Arts.  VIL- 
XVII.  Art.  VII.  determines  the  fnudameiital  idea  of  the 

Church  as  an  everlasting  connnuuion  of  saints  or  believi'rs, 
which  is  recognized  externally  by  the  pure  doctrine  of  the 
gospel  and  the  proper  administration  of  the  sacraments, 
and  which  preserves  its  unity  even  in  the  dissimilarity  of 
human  tradition.  The  Church  in  its  realization  is  to  a  cer- 

tain extent  inconsistent  with  its  idea,  and  hence  there  arises 
the  distinction  between  the  iuvisibh;  and  visible  Church, 
which,  hi>wever,  does  not  find  itsex|)rcssion  in  the  Lutheran 
symbols.  This  inconsistency,  however,  on  the  side  of  the 
subjective  factors  of  the  Church  does  not  go  so  far  as  to  do 
away  with  the  efficacy  of  the  objective  factors,  the  Word 
and  sacraments.  These  objective  factors,  baptism  and  the 

Lord's  Supper,  were  now  positively  stated  (Arts.  IX.-XII.) with  silent  polemic  toward  the  Roman  Catholic  Church, 
and  her  apparently  fuller  doctrines  of  the  sacraments  (viz., 
penance,  with  confession  and  ordination):  the  opus  opcrn- 
ftiiti  was  rejected,  liecause  contrary  to  faith  (.\rt.  XIII.). 
and  the  evangelical  Idea  of  ordination  was  defined  as  the 
lawful  call  to  the  public  administration  of  the  means  of 
grace,  as  opposed  to  anarchy  as  well  as  hierarchy,  so  that 
the  balance  is  restored  between  church  order  and  evan- 

gelical freedom.  The  principle  of  faith  entirely  unites  the 
objective  or  necessary  side  with  the  subjective  side,  and 
transfigures  both  into  evangelical  freedom.  On  this  very 
account  the  evangelical  type  of  teaching  is  friendly  to  the 
state  which  it  acknowledges  as  a  divine  institution,  and  en- 

gages to  serve  with  the  cheerful  obedience  of  love  (Art. 
XVI.).  Finally,  Art.  XVII.  treats  of  the  final  destiny  of 
the  Church,  excluding  enthusiastic  raillenariauism.  The 
remainder,  for  the  most  part,  refutes  misconceptions  re- 

specting evangelical  doctrines,  such  as  the  supposed  entire 
denial  of  tree  will  and  the  charging  the  divine  causality 
with  the  origin  of  evil,  the  supposed  despising  of  good 
works  and  the  law ;  and  closes  with  the  rejection  of  the 
principal  ecclesiastical  abuses,  such  as  withdrawal  of  the 

cup  from  the  laity,  the  celibacy  of  th'e  priests,  the  sacrifice 
of  the  mass,  oral  confession,  laws  about  eating,  monastic 
vows,  as  well  as  the  unevangelical  exaltation  of  episcopal 
power  over  against  the  laity  and  the  state.  That  which 
has  just  been  stated  is  the  substance  ot  the  doctrines  of  the 
Lutheran  Church — that  which  constituted  the  official  doc- 

trine until  1750.  These  Lutheran  symbols  contaiir  in  gen- 
eral an  harmonious  whole,  and  have  shown  themselves 

capable  of  establishing  an  evangelical  Church  and  an  in- 
dependent evangelical  literature  and  learning.  Several 

important  points,  however,  were  either  not  discussed  in  this 
first  confession,  or  were  not  clearly  decided  in  harmony  with 
the  general  evangelical  type.  Above  all,  the  Holy  Scrip- 

tures are  indeed  presupposed  as  auth<irity,  but  are  mentioned 
only  as  a  means  of  grace;  no  doctrine  respecting  them  as  a 
norm  is  established,  even  though  they  are  implicitly  under- 

stood to  be  so  as  a  matter  of  course.  There  is  a  marked 
difference  in  this  respect  in  the  Reformed  confessions,  since 
t  hey  very  early  presented  the  article  respecting  the  Sacred 
Scriptures  as  a  particuhir  doctrine,  some  of  them  with  a 
specification  of  the  particular  writings  which  wer<'  to  l)e  re- 

garded as  canonical.  The  Formula  Concurdiie  (1577)  partly 
made  up  the  deficiency.  But  it  evidently  proves  that 

Luther's  clear  insight  into  the  relation  of  faith  to  the  word 
of  God  and  the  Holy  Scriptures  in  the  principles  briefly  men- 

tioned above,  as  resulting  from  faith  with  i-espect  to  the 
canonicity  and  criticism  of  the  Holy  S<'ripf ures,  as  well  as 
their  interpretation,  had  by  no  means  become  the  general 
couvi(-tion  ot  the  Lutheran  Church.  The  deficiency  in  the 
working  out  of  this  fundamental  principle  constitutes  the 

mainspring  of  the  theological  movements  of  the  two  follow- 
ing centuries,  which  somewhat  differ  from  the  standpoint  of 

the  Lutheran  Reformation.  There  are  other  inequalities 
or  deficiencies,  such  as  the  following:  While  the  upiisopera- 
tum  is  decidedly  denied,  owing  to  the  fundaiiu'.ntal  prin- 

ciple that  .salvation  must  be  apprehended  by  personal  faith, 
yet  regenerative  [lower  was  a.seribed  to  the  baptism  of  in- 

fants, even  at  the  moment  of  its  administration,  not  indeed 
l)y  the  Augsburg  Confession,  but  by  the  common  JjUtheran 

doctrine.  And  notwithstatiding  Luther's  attempts  to  escape 
the  dilliculty  by  the  sujiposition  that  even  infants  who  have 
been  baptizeil  have  faith  (analogous  to  Calvin's  JUli's  scmina- 
//.<).  another  inconsistency  threateneil  with  the  position  decid- 

edly t  aken  against  ent  husiasts,  that  faith  comes  only  through 
preaching.  Luther  hinted  at  a  better  solution  in  his  Larger 
Catechism — namely,  that  baptism  lias  not  merely  momen- 

tary significance  as  an  act  of  the  eternal  God  in  His  adopting 
grace,  but  is  a  revelation  of  His  gracious  will,  which  remains 
valid  and  efTicicnt  until  human  unlielief  shall  have  destroyed 
the  ba|)tismal  covenant.  liut  this  solution  was  not  made 
use  ot  by  the  Jjutheran  theologian.s. 

There  is  another  inequality  with  reference  to  the  doctrine 
of  predestination.  It  is  indeed  true  that  Luther  never  lost 
sight  of  the  universality  of  the  divine  gracious  will,  and 
would  found  the  consciousness  of  salvation  not  on  the  knowl- 

edge of  everlasting  election  working  through  faith,  but,  on 
the  contrary,  on  the  gracious  will  revealed  in  the  word  and 
sacraments  and  apprehended  by  faith — maintaining  like- 

wise a  possibility  of  a  falling  away  from  grace.  Neverthe- 
less Melanchthon,  in  the  first  edition  of  his  Luci,  the  earliest 

dogmatical  work  of  the  Reformation,  as  well  as  Luther's treatise  De  servo  arhitrio  (1525)  against  Erasmus,  shows  that 
in  the  beginning  the  leading  men  of  the  Lutheran  Church 
maintained  a  position  similar  to  that  of  the  founders  of  the 
Reformed  Church  and  theojogy ;  for,  while  avoiding  ab- 

solute jiredestination  with  reference  toboth  the  elect  and  the 
reprobate  (the  pradestinatio  duplex),  they  decidedly  held 
fast  to  the  doctrine  of  a  C(miplete  extinction  of  the  free  will 
by  means  of  original  sin,  and,  in  connection  with  this  Augus- 
tinian  rejection  of  every  form  of  synergism,  admitted  a  sort 
of  eternal  predestination  with  reference  to  the  elect.  Such 
was  the  standpoint  which,  in  a  somewhat  mitigated  and  re- 

laxed form,  was  maintained  not  only  by  Luther  in  his  later 
writings  (after  1530),  but  also  by  his  disciples  and  immediate 
followers,  the  so-called  Gnesio-Lutherans  of  the  second  half 
of  the  sixteenth  century.  The  concluding  Confession  of 
Faith  of  the  Lutheran  Church  in  the  epoch  of  its  first  forma- 

tion, the  Formula  Co7icQrdice  (1577),  decidedly  and  clearly 
expresses  the  same  meaning  in  its  eleventh  chapter  (De  aet. 
prtedestinatione  et  elect ione  Dei),  where  both  the  double  de- 

cree of  the  Calvinists  and  the  synergism  of  the  later  edi- 

tions of  JMelanchthon's  Loci  and  of  his  one-sided  disciples 
(the  so-called  Philippists)  are  equally  rejected.  The  German 
evangelical  people,  however,  from  the  very  beginning  did  not 
agree  with  the  absolute  denial  of  the  freedom  of  the  will,  as 
is  clear  from  the  letters  of  the  laity  to  the  Reformers.  Ab- 

solute determinism,  even  in  the  Augustinian  form,  did  not 
please  them,  and  they  could  not  be  contented  with  the  mere 
liberum  nrhitrinm  in,  riritihus  which  the  leaders  of  the  Ref- 

ormation early  acknowledged.  (Conf.  Aug.  XVIIL;  Form. 
Cone  ch.  ii.)  This  was  in  the  interest  of  not  letting  the  cause 
of  evil,  nor  indeed  the  ruin  of  the  descendants  of  Adam  on 
account  of  originalsin,  fall  back  upon  God.  But  since  even  the 
Reformers  had  been  led  by  a  religious  motive  to  the  denial 
of  freedom  toward  the  good — namely,  by  the  doctrine  that 
all  good  Cometh  from  above — it  became  a  necessary  as  well 
as  a  difficult  task  to  reconcile  the  apparent  conflict  in  an 
harmonious,  well-adjusted  doctrine  of  sin  and  grace.  The 
Ijutheran  theology  of  the  seventeenth  century  sought  the 
solution  by  presupposing  as  necessary  for  conversion  certain 
inevitable  operations  of  grace,  whereby  the  liberum  arbi- 

trium  was  restored,  upon  the  use  of  which,  then,  man's  final 
fate  depends.  But  tliereby  it  did  not  take  away  all  diffi- 

culties involved  in  the  problem  ;  for  while  laying  too  much 
stress  upon  the  necessity  of  certain  electing  and  preordain- 

ing acts  of  God  with  regard  to  the  huuuin  individual,  these 

theologians  did  not  conceive  the  inevitable  eft'ects  of  grace to  be  universal,  whether  in  this  world  or  the  next :  and  when 
in  the  eighteenth  century  the  miiversal  salvation  of  the 
heathen,  even  without  Christ,  was  freqviently  acknowledged, 
nothing  was  gained  thereby.  It  was  not  until  the  nineteenth 
century  that  the  universnlitij  of  the  call  by  the  gospel  to 
faith  and  salvation  was  taught  also  by  Lutheran  orthodox 
theologians  on  the  ground  of  1  Pet.  iii.  18. 
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With  reference  t,o  Ohrislolony,  finally,  tlie  Aiiff.fhurg  Con- 

/fts.sf'ora  1111(1  the  other  older  symbols  limited  tlicmselves  to 
that  which  is  eomnion  to  Christ iaiiity,  only  that  ('lii'ist  as  a 
■eonscious  possession  was  phieed  in  th(^  center,  while  lie  had 
hitherto  l)een  pushed  into  the.  Ijacksronnd,  and,  as  it  were, 
"l)uried"  by  the  doi'trine  of  the  saints  ami  the  nu'rit  iif 
works.  Nor  diil  these  symbols  establish  any  do<'lrine  in  op- 

position to  the  Kefonned  Chnrch.  The  germ  of  the  confliet 

lay  in  Lnther's  doctrine  of  the  Lord's  Snpi)er  and  his  polemi- 
cal writings  against  Zwinglius;  yet  this  doctrine  assumed 

only  a  subordinate  position.  Luther  was  concerned  with  ref- 

erence to  the  Lord's  Supper  simply  wit li  the  objectivity  of the  sacrament  independent  of  failh,  which  did  not  make  the 
sacrament,  but  only  received  it.  To  insure  this  objectivity, 
he  maintained  that  the  body  and  blood  of  Christ  were  the 
divinely  given  pledge  of  the  forgiveness  of  sins,  which  were 
imparted  in,  with,  and  under  the  bodily  elements,  so  that 
whoever  receives  the  elements,  even  though  witliont  faith, 
would  likewise  receive  that  pledge — the  glorified  boily  and 
blood  of  Christ.  It  was  not  clear,  however,  how  far  the  ob- 

jectivity of  the  sacrament  depended  upon  the  partaking  of 
the  body  and  blood  on  the  part  of  unbelievers  likewise,  or 
why  the  equal  objective  offer  dii\  not  suffice,  as  Brenz  taught 
in  the  Syngramma  Suevicum  (1525),  which  even  Luther  him- 

self approved.  On  the  other  liand,  it  was  not  clear  in  what 
sense  the  invisible  body  and  blood  of  Christ  were  to  be  a 
pledge,  together  with  the  visible  pledges  of  bread  and  wine, 
of  the  invisible  grace  of  the  forgiveness  of  sins.  It  was  not 
until  the  later  Lutheran  theology  since  Holiaz  (d.  ITU:!)  that 
an  especial  significance  was  ascribed  to  the  partaking  of  the 
former,  in  that,  with  Calvin  and  several  Reformed  confes- 

sions, the  participation  in  the  virtue  of  the  glorified  body  of 
Christ  was  regarded  as  a  blessing  in  itself,  and  no  longer 
merely  as  a  means  of  the  assurance  of  the  forgiveness  of  sins. 
It  would  not  have  been  at  all  nei'essary  for  the  Lutheran 

doctrine  of  the  Lord's  Supper  to  ado|it  tlie  Lutheran  Christ- 
ology  with  reference  to  the  status  exaltatioais  and  all  its  con- 

sequences, which  threatened  in  a  Docetic  manner  the  triie 
earthly  humanity  of  Christ,  His  growth,  learning,  etc.,  unless 
it  had  already  fully  extended  the  commufiicatio  idiumafuiii 
to  the  chiklhood  of  Jesus,  instead  of  making  a  deep  and  real 
distinction  between  the  state  of  humiliation  and  the  state  of 
exaltation.  This  course  was  considered  necessary  in  order 

that  the  first  Lord's  Supper  should  become  entirely  identi- 
cal with  the  subsequent  ones;  fru- which  tliere  was  no  real 

necessity,  since  the  visible  bodily  presence  of  Christ  afforded 
the  disciples  a  complete  compensatory  pledge  for  that  which 
the  glorified  body  of  Christ  is  said  to  veil  beliind  the  visible. 

Melanchthon,  whose  native  character  was  more  ethical 

than  religious,  was  the  occasion  of  the  controversies  with  ref- 
erence to  the  relation  of  justification  and  santification  to 

the  law  and  good  works,  wliich  were  so  decided  by  the  Fnr- 
mula  Coiirordim  as  more  closely  to  define  the  Lutheran  doc- 

trine on  this  subject  (-F.  Cone,  ch.  iii.  and  iv.).  Since  JVIe- 
lanchthon  ascribed  such  essential  importance  to  the  law  for 
the  origin  of  faith  through  repentance  and  the  continuance 
of  faith,  Greorge  Major  (d.  1574)  and  others  of  his  school 
asserted  that  good  works  were  necessary  to  salvation.  This 
doctrine  was  assaulted  in  many  points  by  the  Antinoniianism 
of  Johann  Agricola  (d.  1566).  The  law,  he  contended,  belonged 
to  the  court-house,  and  not  to  the  pulpit,  true  repentance 
originating  entirely  from  the  contemplation  of  the  love  of 
Christ.  And,  as  Luther  had  shown  that  penitence  and  re- 

pentance presuppose  a  moral  norm,  he  insisted  at  least  that 
the  believer  no  longer  required  the  law,  because  the  internal 
impulse  of  the  Spirit  works  of  itself  that  which  is  good.  The 
Formula  Concordia'  rightfully  decided  that  the  law  was  of 
threefold  necessity  :  (1)  To  secure  civil  order  (iisks polittctis) ; 
(2)  to  work  repentance  (ustis  elenchticus)  ;  (3)  to  regulate 
even  the  life  of  the  regenerate,  who  were  still  struggling 
with  sin  (usus  normafiuiis),  whereby  it  was  acknowledged 
that  Christ  alone,  as  the  living  Law,  could  lead  to  saving 
repentance  as  well  as  be  the  living  mirror  of  holiness  (For. 
Cone,  ch.  V.  and  vi.).  On  the  other  hand,  the  necessity  of 
good  works  to  salvation  was  truly  recognized  in  the  sense 

(contrary  to  Nicolaus  of  Amsdorf,  Major's  extreme  and 
hyperluthei'an  adversary,  d.  1565)  that  a  good  tree  bringeth 
f(u-th  good  fruit;  ijut  the  o|)inion  was  repudiated  that  good 
works  can  in  any  way  merit  salvation,  which  would  admit  a 
<lepreciation  of  the  justifying  free  grace  of  God  (For.  Cone, 
ch.  iv.). 

In  all  these  points  the  ethical  spirit  of  Melanchthon  was 
followed.  It  was  otherwise  with  the  controversy  respecting 
the  atonement  and  justification,  which  was  raised  by  An- 

dreas Osiander  (of  Nuremberg,  d.  at  Kiinigsberg,  1552)  and 
Franz  Stancarus  (of  JIantua,  for  some  time  professor  at 

Konigsberg,  d.  157'!).  'J'he  school  of  Melanchthon  ha<l  been 
accustomed  to  base  the  atonement  exclusively  upon  the  ex- 

piatory sufferings  of  C!hrist,  wliich  led  Stancarus  to  ascribe 
mediatorial  significance  .solcty  to  the.  human  nature  of  Christ, 
which  alone  was  able  to  siiller.  (Jsiander  thought  it  more 
frosty  than  ice  to  limit  justification  to  deliverance  from 
guilt  and  punishment,  from  which  indce<l  man  had  been  re- 
(leemed  by  the  work  of  (!hrist  1,.500  years  ago.  It  was  rather 
the  communii'ation  of  the  essential  righteousness  or  divine 
nature  of  Christ,  wliich  is  the  archetype  of  humanity,  eter- 

nally iip|iointed  for  incarnation,  and  hence  only  th('  divine 
nature  can  conic  into  consideration  icitli  reference  to  salva- 

tion. Ajustilia  forenms,  consisting  merely  in  imputation, 
and  indeed  of  the  merit  of  Christ,  blotting  ont  guilt  and  pun- 

ishment by  His  suffering,  would  not  be  sufficient  to  satisfy 
the  divine  good  pleasure  :  but  nothing  less  than  the  restitu- 

tion of  the  divine  image  through  the  indwelling  of  the  di- 
vine nature  of  Chrtst.  which  jiistilles  in  lact.and  not  merely 

in  the  way  of  imputation.  Osiander  In  this  appears  to  be 
ethically  superior  to  Melanchthon  ;  and  indeed  the  Jlelnnch- 
thon  tyjie  of  doctrine  did  not  attain  the  fervency  and  depth 

of  the  mysticism  which,  for  instance,  distinguished  Luther's little  book  about  the  freedom  of  the  Christian.  But,  on  the 
other  hand,  the  undervaluing  of  the  atonement  by  Osiander, 
and  of  the  blotting  out  of  guilt  and  punishment,  was  not  in- 

spired by  an  ethical  spirit ;  he  leaps  over  the  step  of  the  ap- 
|iro])riation  of  the  forgiveness  of  sins,  which  in  fact  can  only 
lake  place  by  a  forensic  act  of  God,  and  not  merely  on  the 

ground  of  man's  habitual  righteousness  in  faith  ;  and  he  pays 
too  little  regard  to  the  necessity  of  peace  with  God  in  order 
to  sanctification.  He  would  attain  holiness  immediately 
through  the  divine  nature  of  Christ,  which  he  does  not  con- 

ceive as  sanctification.  Moreover,  he  i-Ut\i»:\\.  jvstitia  essen- 
tial is.  and  ihus  docs  not  overcome  an  unethical  mysticism. 

The  Formula  Concord iie  (ch.  iii.  and  ch.  viii.)  maintains  the 
unity  of  the  person  of  Christ  in  the  work  of  salvation,  the 
co-operation  of  the  divine  and  human  natures  of  Christ 

therein,  and  regards  as  Christ's  work  not  only  Ilis  passive 
suffering,  but  also  His  active  obedience.  And  thus  the  im- 

putation which  it  maintains  against  Andreas  Osiander  is  so 
carried  out  that  man  is  justified  liy  faith  because  Christ  rep- 

resents him  before  Giod.  having  blessed  him  with  His  actire 

obedience  as  well  as  Ilis  passive.  Thus  Luther's  doctrine  is likewise  preserved,  that  man  enters  by  faith  into  union  with 
Christ:  and  this  opinion  simply  is  rejected,  that  he  receives 
forgiveness  of  sins  or  justification  on  account  of  the  jnsfitia 
essentialis  which  has  become  his.  Personal  sanctification  is 

first  called  forth  by  the  love  of  God  experienced  in  the  for- 
giveness of  sins,  and  appears  in  the  form  of  responsive  love. 

A  remnant  of  ideas  current  before  the  Reformation  pervades 

this  doctrine  of  the  Formula  Cimcordiie  w-hen  it  says  that 
Christ,  according  to  His  divine  nature,  in  which  the  human 
nature  by  virtue  of  the  communicatio  idiomatum  partici- 

pates, is  the  Ijord  of  the  law,  and  is  not  therefore  obligated 
to  it;  and  thus  His  double  obedience  produces  disposable 
merit,  which,  by  imputation,  may  be  charged  by  grace  to 
the  account  of  believers.  Thus  the  fact  is  lost  sight  of  that 

Christ  by  His  entering  into  human  life  subjected  Himse'if (Gal.  iv.  4)  to  its  conditions  and  laws,  therefore  also  to  the 
divine  law  to  which  all  men  are  bound.  Finally,  the  internal 
goodness  and  necessity  of  the  law  is  not  regarded  in  this 
view,  which  does  not  admit  that  it  should  be  conceived  as 
dejiending  for  its  validity  on  absolute  power  or  arbitrary will. 

II.  The  period  of  the  Reformation  was  followed  by  an 

epoch  of  scholasticism  which  more  and  more  fiu-tified  the 
doctrinal  system  of  the  symbolical  books.  In  the  place  of 

the  creativ'e  period  which  built  up  the  doctrines  of  the 
Reformation  came  a  period  of  tlie  cultivation  and  preserva- 
tioil  of  traditional  doctrines ;  the  sublime  activity  of  the 
Reforination  was  followed  by  a  period  of  sliicknessin  .spirit- 

ual things — the  bold  and  yet  well-regulated  use  of  freedom 
by  a  kind  of  barrenness,  anxiousness,  and  narrowness.  The 
bravery  and  courage  of  the  heroes  in  the  spiritual  battle  of 
the  si.xteenth  century  remained  as  a  model,  but  were  ex- 

changed for  a  hateful  love  of  strife,  which  regarded  the 
little  things  as  great,  and  only  too  often  the  great  ones  as 
little.  But  just  as  the  followers  of  the  apostles  in  the  sub- 

sequent generations  should  not  be  despised  or  blamed,  how- 
ever far  below  their  leaders  they  may  have  stood,  inasmuch 

as  they  yet  helped  to  conquer  the  world  for  the  faith  by 
their  faitliful  testimony  unto  death,  so  the  followers  of  the 
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Reformer.s  in  tlio  epnch  siiljscriuciil  to  Iho  fomidiuf;  of  tlii> 
Evangelioiil  (."liuivli  Imil  to  oxhiljil  no  trillinj,'  imwiT  of  fuitli 
in  the  bloody  conflicts  which  were  excited  and  noiirislicd 

by  the  counter-Kcl'onnatioii.  especially  by  the  Jesuits.  It is  enough  that  tliey  accoiniilished  something  in  true  labor 
for  the  t;ask  whioli  was  laid  upon  them.  The  princi])lc  of 
the  Reformation,  in  accordimce  with  its  gi'eal  historical  sig- 

nificance for  the  world,  must  first  secure  the  firm  estaldish- 
ment  of  Protestantism  in  the  midst  of  the  Old  World.  It 

was  not  of  so  much  importance  to  bring  foi'lh  new  treasure's 
out  of  till!  Holy  Scriptures  and  the  cluimbers  of  the  believ- 

ing spirit,  as  to  carry  out  the  Reformation's  idea  of  the world  through  the  consideration  of  the  history  of  the 
Cluireh.  It  was  necessary  to  search  into  the  entire  sources 
of  the  revelation  in  the  Old  and  New  Testaments,  to  study 
them  in  the  light  of  the  newly  gained  knowledge,  and  thus 
to  take  spiritual  possession  for  the  new  Clmrch  of  the  whole 
previous  world.  It  was  necessary  to  find  confirmation  and 
proof  for  the  truth  of  tlic  Reformation  in  the  Holy  Scrip- 

tures and  the  history  of  the  Church.  The  whole  of  theol- 
ogy under  these  circumstances  became  the  servant  of  dog- 

matics— yea,  almost  became  absorbed  in  it.  What  had  been 
planted  by  the  Reformation  in  the  heart  of  the  (ierman 
people  was  taken  possession  of  in  the  seventeenth  century 
by  the  architectonic  spirit,  in  order  to  build  u|i  a.  systematic 

structure  tor  offense  and  del'ense.  A  well-organized  method, 
equip])ed  w-ith  logical  powor,  endeavored  to  arm  Protestant 
truth  on  all  sides^  The  indefatigalde  diligence  and  acute- 
ness  of  the  great  dogmatic  writers  of  that  century  surround- 

ed the  district  of  evangelical  truth  on  all  sides  with  fortifi- 
cations in  order  to  ])resent  it  as  a  great  invincible  citadel. 

In  the  begiiuiing  of  the  century,  and  indeed  sulwequently, 
tliere  was  no  lack  of  tlie  power  of  a  spii'itual  life.  It  re- 

sounds with  abundance  of  holy  hymns  and  mighty  chorals, 
and  the  pco|>le  were  edified  by  excellent  evangelical  preacli- 
ing.  But  an  abatement  of  spiritual  power  was  soon  mani- 

fest. The  thought  of  the  conquest  of  the  world.  Ronum 
Catholic,  heathc'ii.  and  Jewish,  was  scarcely  agitated,  nor 
was  there  any  great  effort  to  carry  out  the  Protestant  prin- 

ciple in  an  ethical  direction  in  the  whole  life  of  the  Church. 
Rather  witli  the  one-sided  elloil  to  preserve  that  which  had 
been  won.  the  evangelical  ])rinciple  itself,  in  accordance 
with  an  internal  law,  changed  in  their  very  hands.  This  is 
shown  in  the  treatment  of  the  principle  of  the  Reformation 
itself,  which  was  for  Luther  the  living  soul  and  controlling 
center  of  the  whole,  and  wliich  the  Auyustana  (see  above) 
shows  to  be  fruitful  in  tlie  production  of  an  entire  system 
of  doctrine,  as  well  as  in  criticism  and  polemics.  But  now 
the  principle  became  a  single  article  of  doctrine  alongside 
of  others,  and  in  the  scholastic  treatment  to  which  the  doc- 

trine of  justification  was  likewise  subjected  can  be  traced, 
only  too  clearly,  an  internal  uncertainty  respecting  impor- 

tant points  in  the  principle  itself,  as  well  as  in  its  systematic 
position. 

There  was  an  uncertainty  respecting  the  time  of  the  di- 
vine act  of  justification  with  reference  to  the  individual; 

thus  whether  justification  is  adjudicated  to  man  only  as 
subsequent  to  faith,  either  as  coming  into  existence  or  con- 

firmed, or  whether,  on  the  other  hand,  the  declaration  is 
made  known  to  man  by  God  that  He  has  forgiven  him  for 

Christ's  sake,  and  justification  is  thus  offered  in  order  that 
he  may  believe.  Since  faith  and  true  repentance  were  more 
and  more  demanded  in  such  a  manner  as  a  condition  of 
justification  that  faith  almost  gained  the  significance  of  a 
meritorious  or  efficient  cause  of  justification,  the  pious  be- 

gan to  be  doubtful  whether  they  were  in  possession  of  true 
repentance  and  true  faith,  or  not,  as  well  as  to  doubt  (in  the 
eighteenth  century)  respecting  the  true  evidences  of  genuine 
faith.  Finally,  these  evidences  were  found  in  faith  working 
by  love,  and  the  assurance  of  justification  was  drawn  from 
good  works  as  the  evidences  of  true  faith.  And  thus  they 
had  returned  by  a  roundabout  way  to  the  bounilaries  of 
Rome.  So  likewise  there  appeared  more  and  more  uncer- 

tainty whether  faith  might  be  sure  of  eternal  election  or 
only  of  present  grace,  as  J.  Musaeus  (of  Jena,  v.  iiifr.) 
claimed.  It  was  of  more  importance  to  theology,  however, 
that  Justification  by  faith  was  no  longer  treated  as  a  jirinci- 
ple,  but  only  the  itoly  Scriptures.  They  were  now  brouglit 
forward  in  such  a  way  that  they  were  treated  by  tlie  dog- 

matic writers  as  the  only  foundation  of  Christian  truth. 

Tlie  doctrine'  of  the  Holy  Scriptures  was  so  wrought  out 
that  it  sliould  be  clear  tliat  the  evidence  of  the  truth  con- 

sisted .solely  and  sufficiently  in  the  fact  that  it  could  be 
proved  to  be  contained  in  th(^  sacred  liooks.     Accordingly. 

then,  the  theory  of  Philo  respecting  inspiration  previous  to 
the  (.'hrislian  era  became  almost  the  model  for  the  Christian 
llieory  of  inspiration.  It  was  said  that  the  contents  and 
words  of  Scripture  were  dictated  to  their  aulhois,  and  im- 

parted noit  ad  sciendum  Ki:d  ad  scribmiduni,  wliile,  on  the 
other  hand,  it  is  the  characteristic  of  ttie  New  Testament 
economy,  by  which  it  is  essentially  distinguished  from  the 
time  before  Christ,  that  the  subject-matter  of  salvation  no 
longer  remained  merely  external  tc;  the  spirit,  but  unites  it- 
.self  with  its  innermost  convictions  and  knowledge  of  the 
truth.  While  the  .significance  of  the  gosjiel,  according  to 
Protestantism,  c/msisted  above  all  in  the  building  up  of  free 
and  conscious  individuals,  that  theory  nuwle  the  pillars  of 
the  Church,  the  teachers  of  mankind,  into  mere  machines, 

so  that  their  personal  faith  and  knowledge  were  not  em- 
ployed as  co-operative  factors  in  the  [ii'i^servation  and  trans- mission of  the  gospel.  That  theory  passed  rather  lightly 

over  the  fact  cjf  the  different  individualities  of  the  writers 
of  the  Holy  Scriiitures,  as  well  as  the  various  readingsof  the 
original  text,  the  impossibility  that  believers  in  general 
should  resort  to  the  original  sources,  and  the  imperfections 
in  the  style  and  language  of  th(!  various  comi)ositions.  All 
the  differences  and  lack  of  harmony  in  pai'allel  historical 
statements  were  balanced,  not  unfrequently  by  an  over- 

strained endeavor  to  harmonize  them.  Thus  there  was  a 
recoil  from  the  critical  principles  of  Luther  with  reference 
to  the  eanonicity  of  particular  writings,  important  as  they 
were  in  religion  and  theology,  as  if  they  were  something 
which  was  not  to  be  followed,  but  rather  pardoned  in  him  ; 
but  they  ha<l  nothing  better  to  substitute  for  them  than  a 
renewal  of  the  authority  of  the  Church  in  constituting  the 
canon,  as  indeed  the  view  of  Quenstedt  (of  Wittenberg,  v. 
infr.)  was  that,  granted  the  Gospel  according  to  Matthew 
were  spurious,  it  would  nevertheless  retain  its  authority  if 
the  Chun-h  should  ascribe  eanonicity  to  it.  In  the  same 
manner  the  difference  between  proto  and  deutero  canonical 
writings  of  the  New  Testament,  which  was  still  recognized 
in  the  editions  of  the  Bible  of  the  sixteenth  century,  was 
abolished  in  the  seventeenth.  Yet  they  did  not  deviate  so 
far  from  the  standpoint  of  the  Reformation  as  to  treat  mere 
historical  faith  (fides  liislorica).  or  evidence  of  the  same,  a-s 
a  substitute  for  the  proper  assurance  of  faith  (fides  divina). 
On  the  contrary,  they  laid  great  stress  on  the  fact  that  a 
special  operation  of  the  Spirit  accompanied  the  reading  of 
the  Scriptures  to  receptive  soids,  or  that  the  Scriptures  were 
the  peculiar  channel  for  the  Iloly  Spirit,  the  Spirit  of  truth. 
This  significance  of  the  Scriptures  as  a  means  of  grace — 
which  characteristic  they  eternally  possessed  independent 
of  all  criticism— was.  however,  immediately  inverted  in  the 
doctrine  that  the  Holy  Spirit  gives  immediately,  and  not 
only  to  time  believers,  divine  assurance  respecting  their 
divine  origin  and  the  fact  of  their  inspiration.  Hence  was 
derived  their  normal  authority.  Instead  of  their  being  ac- 

knowledged as  the  document  and  source  of  the  knowledge 
of  the  genuine  original  Christianity,  their  contents,  they 
were  considered  as  likewise  a  sufficient  attestation  of  the 
truth  of  these  contents.  Furthermore,  it  was  granted  that 
each  individual  could  be  enlightened  and  assured  respecting 

the  truth  of  the  contents  of  the  Sci'iptures  through  the 
working  of  the  Holy  Spirit  in  these  Scriptures,  without  the 
necessity  of  the  operation  of  the  power  of  the  gospel  in 

changing  the  heart.  This  decline  to  the  standpoint  of  intel- 
lectualism,  with  its  latent  Pelagianism.  occurred  in  the  so- 
called  Tlienlogia  irregenitoriun,  which  led  the  way  to  Pela- 

gianism through  the  magical  operation  of  the  Scriptures 
and  the  Holy  Spirit — a  doing  away  of  the  difference  be- 

tween nature  and  grace,  and  between  the  regenerate  and 
unregenerate. 

Space  will  not  permit  the  insertion  of  details  with  refer- 
ence to  the  deviations  from  the  standpoint  of  the  Reforma- 
tion which  are  involved  in  the  changes  in  the  fundamental 

]n'incii)le  already  described.  However,  it  must  not  be  sup- 
posed that  all  theologians  took  this  direction  of  establishing 

a  Protestant  tradition  as  an  external  assurance  of  the  re- 
demptive power  and  truth  of  the  gospel.  The  various  uni- 

versities (each  of  which  had  its  peculiar  type  of  theology) 
took  up  different  positions  with  reference  to  tliis  matter,  and 
are  represented  by  important  theologians,  the  authors  of  re- 

markable dogmatical  works.  The  strict  Lutheran  orthodoxy 
was  especially  represented  in  Wittenberg  and  Tiibingen, 
subsequently  also  in  Rostock.  A  freer  tendency  was  repre- 

sented by  George  Calixtus  (d.  1656)  and  his  school  (called 
by  their  opponents,  Calov,  Hiilsemann,  etc.,  Syncretists)  in 
lielmstiidt,  KiJnigsberg,  and  the  Nuremberg  University  of 
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Altdorf.  Jena  iiRsnincd  Jill  iiitoriiuicliiite  jiosilioii,  witli  tlio 
great.  John  (jerlianl  (il.  I(i;i7,  aullior  of  tlio  Loci  l/icolnyici 

in  i)  vols.;  in  tlie  oinlitfciilh  century  edited  by  C'<itta — in 
tlie  nineteeiifli  eentury  by  I'reuss),  wijo  willi  Joliii  llimmel 
and  Jolm  .Major,  lil;ewise  SalonuJii  Uhi^sius(l'/u/(/t(igia  sacra, 
16:i6-40),  eslablislied  tlic  tlouvisliinp;  period  of  Jena,  which 
was  afterward  continued  by  tlio  acute  and  pliilosopliical 
John  Musaeus  (d.  1681),  and  by  J.  W.  Baier  (d.  1605,  au- 

thor of  a  Compendium  theoloyitv  poxitivcp,  which  since  1686 
lias  gone  through  almost  twenty  eititions.  and  even  now  is 
used  for  the  instruction  of  the  students  of  some  Lutheran 
theological  scliools,  for  instance,  of  the  Concordia  Seminary 
at  St.  Louis,  Mo.),  as  well  as  Buddeus  (Institutiones).  ijcip- 
zig  also  was  more  moderate  in  the  seventeenth  century,  where 
Hoepfner  (De  justificatione),  Scherzer  {Si/stema  tJieologice, 
in  twenty-nine  definitions,  not  a  few  of  which  are  prosy, 
1667-83),  and  Rechenberg.  tlie  friend  of  Spener,  fiourisluui ; 
similarly  Strassburg,  where  after  Calvin  and  his  contem- 

poraries, in  the  sixteenth  century  (Capito,  Bucer,  Iledio,  P. 

Martyr),  John  Schmidt  (d.  16.")8)  and  Sebastian  Schmidt  (d. 
1606),  the  teachers  of  Spener.  represented  a  moderate  and 
mild  sort  of  Lutheranism,  until  through  the  influence  of 
Dorsohe  and  Dannhauer  the  majority  of  the  theologians  of 
this  university  went  over  to  the  stricter  Lutheranism.  Tliis 
was  likewise  the  case  with  Rostock,  where  after  Chytra;us 
(d.  1000)  a  prevailing  practical  theological  tendency  long 
maintained  itself,  united  to  some  extent  with  mysticism.  On 

the  other  hand,  the  chief  i'epresentati\'es  of  the  stricter  Lu- 
theran orthodoxy  after  Jfartin  Chemnitz  (d.  1586,  author  of 

the  renowned  Examcn  concilii  Tridcntini,  1565-1573)  wore 
^■Egidius  Hunnins,  in  Marburg,  1576-02  (subsequently  in  Wit- 

tenberg; d.  160o),  wlio  became  tlie  most  influential  in  build- 
ing up  the  Lutheran  doctrine  of  predestination;  Leonhard 

Hutter  (d.  1616),  who  was  the  chief  opponent  of  the  Irenies  of 
Melanchthon;  the  profound  Hiilsemann  (1620-46  in  Witten- 

berg and  in  Leipzig ;  d.  1601)  •  the  contentions  Abraham  Calov 
(in  Konigsberg,  Rostock.  Wittenberg;  d.  1686;  author  of  the 
Bihlia  illustrata,  in  4  vols.  fol..  and  the  Sysfema  fheologicum, 
12  vols.  4to);  his  father-in-law,  t^uenstedt  (d.  168S),  and  hi;> 
son-in-law,  Deutsehmann  (d.  1706).  In  Tiibingen,  after 
Jacob  Andi\T.  who  had  been  the  chief  author  of  the  Formula 

Concordia'  (d.  1500),  and  Ileerbrand  (d.  1000).  flourished 
Hafenreffer  (1.502-1610),  and  Thumni  (d.  lOoO).  an  advocate 

of  crypsis  in  t'liristology.  In  the  same  university  were  also 
Lucas  Osiander,  called  "  Arndt's  Scourge"  (Arndtomastix), and  John  Adam  Osiander  (d.  1607;  author  of  Ilarmonia 
evangelica).  In  Giessen  were  the  advocates  of  kenosis,  Balth. 
Menzer  (d.  1627)  and  Just.  Feuerborn  (d.  1656). 

III.  The  Mystic  and  Pietistic  Opposition  to  Scliolasticism. 
— More  and  more  complaints  were  raised  against  the  sclio- 
lastic  bent  of  theology.  On  the  one  side,  tiiose  of  a  humani- 

tarian and  freer  tendency,  who  had  been  trained  in  philoso- 
phy, contended  against  the  hostility  to  all  philo.so]iliy  which 

had  been  manifested  in  the  Hofmann  controversy.  This 
may  be  regarded  as  a  revival  of  the  Melanchthon  school  in 
the  seventeenth  century.  It  is  the  tendency  of  the  great 
theologian  of  Helmstiidt.  George  Calixtus.  with  his  friends 
and  pupils,  Hornejus  and  Titius:  in  Konigsberg  of  the  same 
spirit  were  Behm,  Dreier,  Latermann ;  and  in  Altdorf, 
Haokspan,  Saubert,  and  Diirr.  But  it  was  in  vain  that  they 
attempted  to  stem  the  tide  of  polemical  zeal ;  as  so-called 
syncretists  they  only  inflamed  it  the  more,  and  were  regarded 
with  distrust  on  account  of  Reformed  elements  in  their  em- 

phasizing of  good  works,  and  on  account  of  Roman  Catholic 
■  tendencies  in  their  doctrine  of  the  conspiisns  ijitinqiiesa'cti- 
laris,  and  their  depreciati(m  of  the  principle  of  justification. 
But  still  more  weighty  were  the  complaints  on  the  part  of 
vital  piety  in  such  men  as  John  Anidt,  Llitkemann,  Valen- 

tin Andreii^  Grossgebaner,  Heinrich  Muller,  Tarnov,  (juis- 
torp,  Meyfahrt,  and  Schuppius,  heralds  and  predecessors  of 
thepietislic  movement  of  Spener.  Already,  previous  to  these, 
the  mystical  element,  which  in  the  Reformation  ripened  into 
an  ecclesiastical  form,  had  again  separated  itself  and  taken 
a  position  in  hostility  to  tlie  Church  in  Valentin  Weigcl, 
Jacob  Boehm,  Rathmann  in  Dantzic  and  others.  But  the 
severest  blow  against  the  orthodoxy  of  the  seventeenth  cen- 

tury was  given  by  Pliilip  Jacob  Spener,  of  Rappoltsweiler,  in 
Alsatia  (b.  1655  ;  d.  1705),  through  a  thorough  reform  in 
tlieological  study  which  he  awakened,  tlirough  a  thorough 
revival  of  love  for  the  Holy  Scriptures,  and  through  the 
foundation  of  the  so-called  collei/iapictatis,  which  became 
ecc/i'siolie  in  ecclesia.  While  tlie  Lutlieran  clergy,  allied 
with  the  authority  of  the  princes,  held  the  so-called  third 
class,  status  ceeonomicus,  tlie  laity  and  the  congregation,  in 

general  in  defiench'nce,  and  made  them  into  a  mere  ecclesia 
audientiiim,  Sfieiier  again  raised  the  banner  of  the  universal 
priesthood  of  Chilstians,  and  trained  by  the  study  of  the 
ecclesiastic  order  of  the  Heforme<l  Church. — for  example,  in 
Geneva — he  demanded  an  analogous  use  of  the  prcsbylerian 
element.  He  would  not  deviate  ironi  orthodoxy  in  doctrines, 
but  would  simply  modify  the  formula  of  sub.scription  to  the 
symbols.  Yet  his  efforts  for  conscious  faith,  for  regenera- 

tion and  sanctification,  were  little  in  harmony  with  the  pre- 
vailing spirit  of  tlie  so-called  orthodox,  who  ]ier.secuted  him 

and  his  school  in  a  conllict  of  more  than  thirty  years.  The 
orthodox,  however,  lost  the  confidence  of  the  German  people, 
by  nothing  so  much  as  tlirough  their  hostility  to  the  school 
of  Spener  and  its  principles,  liy  their  boasting  of  a  tlieoloyia 
invyenitorum.,  as  well  as  the  especial  grace  of  the  ecclesias- 

tical ofTice.  As  Calixtus,  for  instance,  had  permanently  es- 
tablished the  independence  of  ethics,  so  Spener  on  the  prac- 

tical side  carried  over  the  evangelical  jirincijile  of  faith  ijito 
the  ethical  sphere ;  first  of  all.  as  was  the  case  in  thcaneient 
Church,  in  the  form  that  the  idea  of  the  Church  of  llie  future 
was  fixed,  and  the  way  was  paved  to  heathen  missions;  and 
thus  the  innermost  vital  impulses  of  the  Evangelical  Church 
were  awakened,  and  these  from  the  center  were  set  in  motion 
in  an  ethical  direction.  Moreover,  Spener,  by  his  ideiis  of 
church  organization,  exhibited  a  lively  interest  in  the  Church 
of  his  times.  Yet  the  ethics  of  the  Pietists  were  still  much 
too  negative,  exaggerating  the  contrast  between  the  Churcli 
and  the  world,  and  confining  themselves  for  the  most  part 
to  the  sphere  of  personal  and  religious  ethics.  The  North 

German  pietism  sufl'ereil  likewise  from  a  depi'eciation  of  the imijortance  of  scholarship,  while  on  the  other  hand  the 
South  German  branch,  in  the  great  theologian,  critic,  and 
exegete.  John  Albert  Bengel  (d.  1752,  author  of  the  Gnomon 
JVori  Testa meitfi),  gained  a  worthy  representative  of  the 
harmony  between  scholarship  and  the  Church,  and  thereby 
secured  for  the  Church  of  his  native  land  a  powerful  sup- 

port, working  even  to  the  most  recent  times. 
A  long  conflict  was  carried  on  by  the  orthodox  theologians 

Carpzov,  Schelwig,  Nenmeister,  Edzard,  and  imrticnlarly 
Valentin  Ernst  Loscher,  court-preacher  in  Dresden  (d.  1749). 
against  Spener  and  his  disciples,  August  Herrmann  Frsmcke 
(founder  of  the  or|Jian-house  of  Halle,  d.  1727),  George  An- 

ton. Breithaupt,  Freylinghausen,  Rambach,  and  the  conten- 
tious Joachim  Lange  {(£coiiomia  salutis  eaqiie  moralis; 

Antiiarbarus,  1700).  After  this  struggle  had  endured  for 
a  long  time  a  kind  of  mediating  school  between  orthodoxy 
and  pietism  was  formed — a  gentler  late  summer  of  ortho- 

doxy. To  this  belonged  Holiaz  (Examen  fheofogicum  acrou- 

mf(/('c((;H.  1707),  Joliann  George  Walch  the  Elder  (d.  1775), 
the  thoroughly  learni'd  and  honest  but  nn<iriginal  writer  of 
the  Eiiileifiing  in  die  Jieligionssfreiligkeiteniniierhalb  und 
ausserhalb  der  Liifherisclien  Kirche  je  in  5  Baenden,  1730, 
ff.;  the  very  skillful  and  intellectual  chancellorof  Tiibingen, 
Christoph  Mattha'us  Pfaff,  advocate  of  the  union  of  Prot- 

estants (d.  1760);  the  historian  Lorenz  von  Mosheim  of  Got- 
tingen  (d.  1755).  These  have  especial  merit  with  reference 
to  historical  theology,  as  likewise  Solomon  Cyprian,  Salig 
(  Vollstaendige  Geschiclite  der  Augslmrger  Confession)  and 
Veit  Ludwig  von  Seckendori  (Ilistoria  Lntlieranismi).  The 
Magdeburg  Centuriators  in  the  sixteenth  century  (1.559-74), 

Matthias  Flacius  (d.  1575).  Wigand  (d.  1587),  and 'others,  had 
employed  their  extensive  historical  material  in  such  a  man- 

ner that  they  regarded  the  ideal  of  the  Church  with  refer- 
ence to  unity  and  purity  of  doctrine,  especially  of  justifica- 
tion by  griice,  as  realized  in  the  most  ancient  times  of 

Christianity,  and  from  that  time  on  they  recognized  no  ad- 
vance, but  only  a  decline  in  the  following  centuries  from 

the  pure  beginning,  through  the  agency  of  the  jiower  of 
darkness  concentrated  in  the  papacy:  thus  the  truth  was 
regarded  as  having  merely  a  history  of  sutTering  and  not  of 
progress ;  that  is,  a  history  of  error,  as  if  the  truth  were 
only  to  be  maintained  against  it,  and  not  unfolded.  Gott- 

fried Arnold  (d.  1714),  however,  represented  another  method 
of  treating  history.  In  his  Kirchen  und  Ketzerhistorie 
(1698-1700)  he  always  takes  the  side  of  the  heretics  against 
the  oflicial  doctrine  and  usages  of  the  Church,  by  which  it 
is  true  he  did  away  with  the  claim  that  the  Church  was  the 
unchangeable  sanctuary  of  the  truth,  but  still  by  no  means 
found  the  true  relation  between  the  heretics  or  heterodox 
and  the  orthodox.  It  is  true  that  Calixtus  had  not  only 
claimed  for  the  earliest  beginnings  of  Christianity  the  pos- 

session of  the  pure  doctrine,  but  had  rather  regarded  the 
first  five  centuries  as  the  ideal  primitive  time,  and  had  thus 
distinguished  the  ancient  Catholic  Church  from  the  papal 
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period;  but  lie  found  no  suffioipiit  frrounds  for  dip  move- 
ments !Uid  eliiinges  in  the  system  of  (loetriiie.  Wiiatever 

liad  been  added  to  tlie  eomnion  Clirislinii  doctrine  given  in 

the  Apostles'  Creed  was  to  him  indeed  :iot  neeessarily  erro- 
neous or  a  decline,  but  a  matter  of  indilferenee  and  suljor- 

dinate,  lis  then  he  did  not  re(n«in  the  doctrine;  of  justifica- 
tion among  the  common  Christian  doct  rines.  The  theologians 

subsequent  to  Calixtus,  just  mentioned,  were,  like  liini, 
characterized  by  a  more  objective  historical  spirit  of  inves- 

tigation. It  is  true  they  were  in  advance  of  Arnold,  yet  it 

was  only  through  Arnold's  exaggerations  that  their  atten- 
tion was  directed  to  the  importance  of  heretical  movements; 

it  was  reserved  for  a  subsequent  period  to  recognize  and 
show  that  it  is  by  means  of  heretical  movements  tliat  an 
advance  in  the  Church  is  mediated,  and  to  represent  them 
not  merely  as  an  accidental  swarm  of  opponents,  but  rather 
as  those  who  stepped  forth  in  opposition  to  a  still  unprepared 
Church  doctrine  in  points  where  a  further  development  was 
necessary,  although  with  a  one-sided  or  distorted  emphasis 
-of  the  elements  tliat  were  still  lacking. 

The  above-mentioned  theologians,  for  the  most  part  de- 
voted to  hi.storical  theology,  in  sympathy  with  the  culture 

■of  the  time,  and  in  anticipation  of  approaching  storms, 
desired  to  establish  themselves  on  a  good  footing,  and 
everywhere  to  break  off  the  sharp  edges  of  the  old  doc- 

trines. Original  sin  became  significant  only  after  consent 
to  it;  inspiration  was  merely  assistance  by  the  Holy  Spirit; 
the  communicafio  idinmatum  was  more  and  more  limited  ; 
the  doctrine  of  justification  was  obscured  by  mixing  it  with 
sanctification.  With  reference  to  other  doctrines,  such  as 
the  Trinity,  the  incarnation,  the  work  of  atonement,  the 

Lord's  Supper,  they  avoided  the  difficulties  of  the  Church form  of  doctrine  by  referring  to  their  inconceivableness  and 
mystery.  A  new  regenerative  princi[)le  was  lacking.  Yet 
they  went  back  to  the  Holy  Scriptures  in  distrust  of  the 
doctrinal  development  of  the  Church.  Paith  in  the  Holy 
Scriptures — which  were  identified,  on  their  ]iart.  with  reve- 

lation itself — was  regarded  in  its  way  as  Christian  faith,  so 
that  they  thought  only  of  doctrines,  especially  of  mysteries, 
in  connection  with  it,  and  not  of  real  vital  communion  with 
God  in  Christ,  and  of  the  assurance  to  be  wrought  by  the 
Holy  Spirit.  In  the  seventeenth  century,  notwithstanding 
the  systematic  subordination  of  the  material  principle  to 
the  formal,  it  was  still  maintained  that  assurance  was  to  be 
gained  only  through  the  Holy  Sjiirit,  whose  testimony 
united  itself  to  the  reading  of  the  Scriptures ;  whereby,  to 
be  sure,  the  contents  of  the  testimony  were  more  and  more 

I'egarded  to  be  so  much  the  power  of  the  gospel  unto  salva- 
tion or  the  experience  of  salvation,  as  rather  the  divine  ori- 

gin of  the  Holy  Scriptures  (their  inspiration),  and  through 
them  the  truth  of  Christian  doctrines.  In  the  eighteenth 
■century  the  testimonium  SpiritiiK  Sancfi  was  more  and 
more  abandoned,  as  in  general  the  fervent  sense  of  the  ac- 

tive nearness  of  God  and  the  presence  of  the  Spirit  in  the 
Church  vanished. 

In  order,  now,  to  gain  a  substitute  for  the  assurance  of 
Christianity,  the  way  of  demonstration  offered  itself.  To 
this  path  pliilosophy,  which  had  begun  its  course  since 

Leibnitz  (d.  1716)  and  Wolfi  (d.  17.54)' with  a  strong  feeling ■of  self-consciousness,  successfully  invited.  The  school  of 
Wolff,  flourishing  before  the  middle  of  the  eighteenth  cen- 

tury, undertook  to  establish  Christianity  by  mathematical 
demonstration.  Reusch,  Schul^ert,  Carpzov,  Canz,  Rein- 
beck  and  particularly  Sigmund  Jacob  Baumgarten  of  Halle, 
(d.  1757),  belong  to  this  school.  They  began  the  proof  for 
Christianity  through  a  rational  demonstration  of  the  divine 
authority  of  the  Holy  Scriptures,  which  should  be  superior 
to  what  they  regarded  as  the  merely  apparent  proof  from 
the  experience  of  the  operations  of  the  Holy  .Spirit.  The 
idea  of  God  derived  from  the  lumen  natune,  the  righteous- 

ness, holiness,  goodness,  and  power  of  God  in  the  presence 
of  sin  and  guilt,  prove  the  necessity  of  the  revelation  of  an 
atonement,  if  an  atonement  should  in  any  way  be  possible 
or  capable  of  being  known.  Its  possibility  is  evident  from 
the  fact  that  the  jiredicates  ascribed  to  it  are  not  contra- 

dictory ;  these  predicates  constitute  at  once  the  criteria 
whereby  a  true  revelation  may  be  known.  Now,  the  Holy 
Scriptures  correspond  with  these  criteria,  since  they  teach 
the  way  of  peace,  and  contain  mysteries  which  could  not  of 
themselves  be  derived  from  the  reason.  This  method  of 

proof  goes  no  further  into  the  consideration  of  the  Scriji- 
tures,  their  origin,  and  the  formation  of  the  canon,  while 
indeed  these  criteria  do  not  of  themselves  prove  the  divine 
jiuthority  of  the  Scri[itures.     About  this  time  the  science  of 

biblical  theology  began,  after  V.ruei^iVii  Jnnfifutiij  uilerpretia 
JVovi  TeHtanie.nti  (1761),  thi'ough  the  labors  of  Biisching, 
Ziichariii,  Ilufnagel,  Ainmon.  G.  Lorenz  Bauer,  and  espe- 

cially (ialilcr,  who  has  the  merit  of  having  clearly  stated 
the  historical  character  of  bitilical  theology  (which  has 
since  been  more  thoroughly  wrought  out  by  Schmid  and 

Oehler,  in  Ti'iliingen,  B.  Weiss,  in  Berlin,  H.  Schultz,  in  Got- 
tingen,  and  others).  From  tliis  circumstance,  as  well  as  the 

fact  that  Baunigarten's  jnipil,  J.  Sal.  Semler  (d.  1791),  be- 
gan the  ]ieriiiil  of  the  criticism  of  tlie  Holv  Scriptures,  it 

resulted  that  the  elder  'I'iibingen  school,  under  Storr,  Flatt, 
Siisskind,  paved  the  way  for  the  purely  historical  proof  of 
the  divine  origin  of  the  Sacred  Scriptures,  and  thereby  of 
Christianity.  The  ajiostles,  and  the  scholars  of  the  apostles, 
said  they,  eompo.sed  the  Scriptures  of  the  New  Testament 
canon  (the  proof  of  their  authenticity  and  integrity) ;  these 
Scriptures  are  historically  worthy  of  confidence  (fides  hu- 
inana) ;  the  apostles  could,  would,  and  must  have  .spoken 

the  truth.  These  writings  describe,  on  the  one  side,  Christ's 
sinless  character — on  the  other  side.  His  miraculous  acts ; 
both  together  attest  the  truth  and  full  authenticity  of  His 
statements  respecting  Himself  and  His  divine  mission. 
Now,  Christ  promised  His  disciples  the  gift  of  the  Holy 
Spirit;  and  that  He  was  able  to  fulfill  this  promise  is 
proved  by  His  miracles;  and  thus  they  were  in  possession 
of  an  ins|)iriition  corresponding  with  His  veracity;  conse- 

quently, whatever  is  contained  in  these  w'ritings  is  divinely 
attested  (fides  divina) ;  and  the  authority  of  the  Old  Testa- 

ment likewise  rests  on  that  of  the  New.  That  which  is  here 

caWed  fides  divina  is.  thus  by  no  means  assurance  of  salva- 
tion or  divine  assurance,  but  is  human  assurance  of  divine 

things.  This  whole  method  of  prcjof  is  based  on  the  formal 
principle,  and  is  a  revival  and  improvement  of  the  idea  of 
Hugo  Grotius  ;  it  is  in  an  altogether  intellectual  form,  and 
essentially  changes  the  principle  of  faith  of  the  Reformation. 
About  the  same  time  theological  ethics  were  likewise  more 
and  more  separated  from  their  internal  connection  with 
the  principle  of  faith,  partly  through  the  influence  of  the 
•jiojuilar  jihilosophy  of  Wolff  (.Steinbart,  Eberhardt,  Bahrdt) 
in  the  manner  of  euda>monism,  partly  in  earnest  natures, 
under  the  influence  of  Kant,  through  the  ethics  of  the reason. 

The  supernaturalism  of  tlie  rational  as  well  as  the  his- 
torical method  formerly  maintained  the  supernatural  char- 

acter of  Christianity — miracles,  prophecy,  etc. — but  more 
and  more  tended  to  depreciate  and  weaken  that  which  con- 

stituted the  suliject-matter  of  the  doctrine.  Thus  the  doc- 
trine of  the  Trinity  (and  this  could  not  but  be  significant 

for  Christology)  was  constituted  by  some  in  the  form  of 
subordination — e.  g.  by  Tollner  (who  likewise  denied  the 
saving  significance  of  the  active  obedience  of  Christ),  by 
Doderlein.  and  by  Flatt ;  liy  others,  as  Urlsperger,  in  the 
form  of  Sabellianism  or  a  modal  Trinity.  In  place  of  the 
Church  doctrine  of  tlie  atonement,  it  was  supposed  that 
there  was  a  kind  of  accepfilatio  of  the  obedience  of  Christ 
for  the  blotting  out  of  guilt ;  the  Church  was  defined  as  a 
work  of  believing  individuals  uniting  themselves  together; 
and  the  doctrine  of  justification  was  placed  almost  at  the 
end  of  the  system.     (Storr.) 

The  incongi'uity  of  the  significance  that  was  ascribed  to 
the  still  remaining  elements  of  Christianity  with  the  super- 

natural form  now  invited  rationalism  to  advance  with  con- 
fidence of  victory  ;  so  much  the  more  as  the  first  philosophic 

systems  of  Wolff,  Kant,  Jacobi,  and  Fichte  gave  systematic 
expression  with  ever-increasing  boldness  to  the  self-confi- 

dence of  the  newly  awakened  subjectivity.  Supernatural- 
ism in  vain  sought  to  appropriate  these  systems  and  turn 

them  in  a  direction  favorable  to  itself.  Thus  with  refer- 
ence to  the  system  of  Kant :  Stiiudlin,  Siisskind,  K.  L. 

Nitsch,  and  Slapfer — to  that  of  Jacobi :  Vater,  Steudel, 
Emmerich,  Heydenreich.  The  rationalists  of  the  school  of 
Kant,  Tieftrunk — subsequently  likewise  Ammon ;  further- 

more Loffler,  Henke,  Schmid,"  Krug.  Rohr,  Paulus,  Weg- scheider  (to  a  certain  extent  tinctured  with  the  deism  of 
the  school  of  Wolff) ;  likewise  scholars  of  Jacobi,  such  as 
Heinrich  Schmid,  Kiippen,  Kohler.  or  of  Jacobi  and  Fries, 
such  as  De  Wette — forced  back  supei-naturalism  still  fur- 

ther from  its  standpoint,  until  that  miserable  abortion  of 
a  rational  supernaturalism  and  supernatural  ratiotialism 
threatened  theology  with  self-destruction. 

At  first,  the  elements  of  Christian  faith  became  rigid, 
and  afterward  weakened  ;  and  this  had  the  saddest  con- 

sequences with  reference  to  the  Church,  its  constitution  and 
laws.    In  the  sixteenth  and  seventeenth  centuries  the  clergy 
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and  civil  autlioril  ies  (xlatrnt  eceli>sia.^liciis  and  status  poli- 
ticus)  shared  with  one  aiiothor  in  the  nianageniont,  of  eccle- 

siastieal  atl'aii's ;  tiie  people  (status  mmiiomicu.s)  were  ex- cluded. The  daiif^ers  of  such  a  eiinCederaey  between  the 
clergy  and  the  autocratic  ])Ower  of  the  ])rinees  W(!ro  ob- 

served by  the  declining  orthodoxy  of  Benedict  Ciwpzov  (d. 
1006),  who  now  sought,  by  an  un-Lutluuvui  enhancing  of 
clerical  authority  (power  of  the  keys),  ov(!r  against  the  state 
to  secure  independence  for  the  Church  ;  but  it  was  in  vain 

(■■  the  ̂ /<f(/)re  liad  stepped  in  the  place  of  the  papa" — the 
popery  of  a  Cicsar  in  the  place  of  the  ea'sarisui  of  a  l)0)ie). 
Moreover,  through  Christian  Thomasius  (d.  1728)  the  terri- 

torial system  came  into  vogue,  which  handed  over  the 
Church  entirely  into  the  hands  of  the  state,  whose  highest 
interest  with  reference  to  religion,  according  to  him,  was  to 
see  to  it  that  tlie  Church  did  not  disturb  the  peace  of  the 
state.  A  more  honorable  position  was  assumed  by  the  col- 

legiate system  of  Pfaff  (v.  supra),  which  at  least  guaranteed 
the  Church  its  independence  liy  presenting  it  as  a  colle- 

gium, as  a  society  with  the  rights  of  a  society.  But  then 
he  regariled  the  Church  as  originating  through  the  free  in- 

clination of  the  individual,  and  its  relation  to  the  state 

remained  a  pm-ely  accidental  one.  The  territorial  system, 
however,  gained  the  suprenuxcy  until  the  nineteenth  cen- 

tury, and  it  even  reckoned  tlie  mode  of  worship  as  among 
the  external  things  under  the  control  of  the  state. 

IV.  Ri(liij)ialisiti,,  uniler  the  influence  of  Englisli  deism 
and  Voltairism,  more  and  more  prevailed  until  the  closing 
years  of  the  eighteenth  century.  Among  its  supporters 
were  Reimavus  (d.  1768,  author  of  the  Wolfe iib lit t el  Frag- 

ments, afterward  published  by  tx.  E.  Lessing),  Nicolai  (edi- 
tor of  the  Ueufsrhe  Bibliothek),  Blester,  Gedike,  Teller, 

Venturini  {JVaturliche  Geschichte  des  Orossen  Propheten 
von  Nazareth,  2d  ed.  1806,  3  jiarts).  Against  these  there 
was  a  significant  reaction  in  the  second  half  of  the  eigh- 

teenth century,  through  distinguished  men,  who  may  be  re- 
garded as  heralds  of  the  theology  of  the  nineteenth  century. 

Among  these  were  not  only  Klopstock  (d.  1803)  and  Clau- 
dius (d.  1815),  who  again  tui'ned  with  devotion  and  grateful 

love  to  tlie  person  of  the  Redeemer,  but  also  Herder  (d. 
1803),  who  recognized  and  represented  the  indissoluble  bond 
between  poesy  and  religion,  and  sought  to  present  Christian- 

ity as  the  religion  of  huTuanity.  lie  had  the  special  gift  of 
discerning  the  true  human  element  in  the  sacred  docu- 

ments, which  is  often  misunderstood,  as  well  as  the  noble 
and  beautiful  therein ;  and  especially  did  he  reconquer,  so 
to  say,  the  Old  Testament  for  German  literature.  His  highly 
cultivated  mind,  his  large  heart,  attracted  him  t(5  all  that 
was  great  in  the  literature  of  all  nations,  especially  of  the 
Orient.  He  likewise  conceived  the  idea  of  a  philosophy  of 
the  history  of  huirumity.  Furthermore,  mention  may  be 
nuide  of  llamann  (d.  1788),  a  man  of  profound  mind,  full  of 
new  ideas,  although  from  lack  of  dialectic  training  he 
wrought  out  but  little  of  the  rich  ore  of  his  siiiritiial  mine. 
A  free,  grand  insight  into  the  character  of  Christianity  ex- 

alted him  above  the  anxiety  of  the  pious  of  his  times,  and, 
deeply  rooted  in  evangelical  Christianity,  he  could  look 

with  a  humtir  that  was  sure  of  victory  upon  the  cfl'orts  of 
the  entire  coterie  of  neologians  who  sujiposed  they  were  ca- 

pable of  overthrowing  Christianity.  His  favorite  priucijile 
was  omnia  divina  et  liunuina  omnia.  He  did  not  regard 
the  eternal  and  the  historical  as  being  in  irreconcilable  con- 

tradiction, as  the  deistical  rationalists  would  have  it; 
rather,  history  was  to  him  the  eternal  becoming  historical 
and  embodied,  and  faith  was  the  faculty  of  recognizing  the 
facts  of  God  in  history  and  nature,  of  beholding  the  nieta- 
physical,  the  eternal,  and  the  historical  in  their  unity  by 

means  of  a  mysticism  which  is  not  merely  subjective,' liut objective,  determined  by  the  reality  itself.  Lessing  (d.  1781) 
was  by  no  means,  as  many  suppose,  a  mind  hostile  to  Chris- 

tianity. He  issued  the  Wolfenhuttel  Fragments  in.the  con- 
viction that  Christianity  was  able  to  meet  this  assault,  but 

that  it  needed  an  entirely  diffei'ent  method  of  representa- 
tion than  the  prevailing  one  of  demonstration.  He  de- 

spised the  enervating  rationalism,  and  preferred  the  muddy 
waters  of  orthodoxy  to  the  dirty  water  of  neology.  But 
he  was  oppressed  by  the  inconsistency  between  the  eternal 
truths  and  history,  and  as  he  did  not  find  the  bridge,  he 
offered, though  in  vain,  a  divine  recompense  to  anyone  who 
would  help  him  over  the  hideous  chasm.  And  yet  he  had 
already  in  himself  a  presentiment  that  humanity  needed 
sojnetliing  nuire  than  instruction  in  eternal  truths;  which 
still  constituted  the  princijial  thing  in  his  Erziehung  des 
Metischengesclilechtes.     There  was  likewise  in  him,  notwith- 

standing all  the  power  of  his  understanding,  a  deep  mys- 
tical tendency,  lie  ascribed  to  Christianity  an  internal 

truth,  which,  witnessing  for  itself,  as  the  sun  by  its  warm- 
ing rays,  makes  all  other  testimony  unnecessary.  By  em- 

phasizing the  regula  Jidei  over  against  the  criticism  of  the 
New  T(!stament,  he  would  give  to  susceptible  Christians  a 
secure  position  against  assaults.  At  the  same  time,  in  con- 

trast with  that  theology  winch  nud<es  the  Holy  Scrijitures 
themselves  a  revelation,  he  would  distinguish  between 
Christianity  as  the  foundation  of  revelation  and  the  Bible 
as  its  record.  He  felt  thi!  need  of  a  living  God  making 

himself  known  to  the  soul's  experience,  but  remained 
sliackled  by  the  prevailing  doctrines  resjiecting  God,  which 
were  held  by  deism  as  well  as  supernaturalism,  which  re- 

moved God  too  far  away  from  history.  This  was  all  to  bo 
changed  by  the  new  philosophical  movement  which  began 
with  the  nineteenth  century. 
The  philosophical  movement  which  originated  in  Ger- 

many after  Kant  and  Fichte,  through  Schelling,  Hegel,  and 
Schleiermacher,  began  to  make  u|i  the  acknowledged  defects 
of  the  previous  Christology  and  Soteriology  with  reference 
to  the  consideration  of  tlie  being  of  God,  as  well  as  their 
mutual  relation  to  one  another.  The  fundamental  tendency 
of  these  philosophers  was  the  rejection  of  the  barren  deis- 

tical view ;  and  although  to  some  extent  they  approached 
too  closely  to  the  opposite  extreme  of  pantheism,  yet  a  more 
vital  idea  of  God,  and  a  more  intimate  relation  between 
the  being  of  God  and  man,  were  the  common  conviction  of 
the  more  recent  philosophies  of  religion,  which  could  not 
but  be  of  advantage  to  a  series  of  doctrines;  for,  according 
to  Schleiermacher,  for  instance,  there  is  not  merely  a  tem- 

poral interruption  of  the  ordinary  course  of  things  in  mir- 
acles or  divine  acts,  which  do  away  with  the  usual  distance 

between  God  and  the  world,  as  was  the  view  of  supernatu- 
ralism, but  an  clement  of  truth  was  now  accepted  from  ra- 

tionalism, which  advocated  immutable,  eternal  truths;  and 
it  was  said  that  all  tilings  on  earth  are  ordered  according  to 
a  fixed,  eternal  decree  of  God,  yet  in  this  decree  establishing 
a  fixed  order  of  nature  he  likewise  regarded  as  included  the 
eternal  living  presence  and  activity  of  God.  Thus  the 
idea  of  the  miracle  as  an  abrupt  act  disturbing  the  order  of 
nature  was  abandoned,  and  it  was  confined  to  its  place  as  a 
part  of  the  eternal  decree.  This  does  not  mean  that  the 
entire  contents  of  the  eternal  will  of  God  are  realized  in 
every  part  alike,  but  that  the  temporal  separation  of  the 
parts  and  the  divine  activity  in  different  acts  do  not  dis- 

turb the  unity  and  continuity  either  of  the  decree  or  of 
the  world;  in  that,  rather,  the  new  event  attaches  itself  to 
that  which  already  exists,  which  has  developed  so  as  to  be 
capable  of  receiving  and  desiring  it ;  yea,  the  new  occur- 

rence gains  a  permanent  existence  in  the  already  existing 

one,  or  naturalizes  itself  in  the  world  (('/(  der  Welt  sieh  natu- 
rire).  Schleiermacher  (h.  1768;  d.  1834),  who  among  those 
mentioned  has  had  the  most  permanent  influence  on  theol- 

ogy, referred  the  Trinity  solely  to  the  world,  and  did  not 
sutficiently  maintain  the  inde|)endence  of  the  Divine  Being 
in  and  for  itself.  On  the  other  hand,  through  his  doctrine 

of  C'hristianity  as  a  second  creation,  and  of  Christ  as  a  sec- 
ond Adam,  he  made  several  great  scriptural  truths  fruit- 

ful, so  that  they  came  into  play  in  overcoming  the  opposi- 
tion between  .supernaturalism  and  rationalism.  For  Jesus 

was  to  him  not  from  the  earth,  as  merely  the  product  of  the 
sinful  race,  but,  although  true  man,  yet  of  a  supernatural 

nature  through  the  "existence  of  God  in  Him  in  a  manner 
peculiar  to  Him  alone  "  {einzigartigcs  Sein  Oottes  in  ihm). 
In  order  to  make  the  work  of  redemption  easier  of  appre- 

hension, he  conceived  the  entire  life  of  Christ,  His  actions 

and  sntlerings,  as  Christ's  manifestation  of  Himself;  and  es- 
liecially,  in  order  that  Christ's  salvation  might  be  imparted 
and  man  delivered  from  the  consciousness  of  guilt  and  pun- 

ishment, Schleiermacher  applied  the  efficacious  sympathy 

of  Christ  as  high  priest,  and  His  position  as  the  head  of  hu- 
manity, in  whom  God  beholds  the  believing  as  parts  of 

tUirist's  manifestation  of  Himself,  so  that  they  are  well- 
pleasing  to  God  on  account  of  their  vital  union  to  Christ, 
and  may  know  that  they  are  justified,  as  then  God  has  re- 

solved to  impart  all  His  grace  to  humanity  in  Christ.  Fur- 
thermore, .Schleiermacher  was  the  first  to  make  the  idea  of 

the  Church  a  living  one,  and  recognize  it  in  its  glory.  The 
Church  was  to  him  not  a  work  of  subjective  choice  or 
agreement,  but  a  work  of  the  Holy  Spirit,  who  is  constantly 
active  in  it.  distributing  His  gifts;  always,  however,  taking 

of  that  which  is  Christ's  (John  xvi.  4).  Schleiermacher 
likewise  rendered  great  service  to  the  Church  by  establish- 



764 CJKUMAN   THEOLOGY 
GHKMIN'ATIOX 

ing  thfi  liouiKliiries  of  truth,  or  by  marking  o\it  tlip  horet- 
ical  points  ot  tlio  compass.  lie  fixed  in  a  scholarly  manner 
the  ciilTorenee  between  lieterodoxy  and  lieresy,  whieli  the 
Moravian  Brethren,  among  wlioni  lie  lu'd  been  trained,  had 
prac'tieally  earried  out  in  the  diflferent  types  whieh  it  would 
eml>race  within  itself.  He  thus  defined  the  conditions  of 
church  membership,  the  limits  of  liberty  in  teaching.  This 
led  to  the  great  service  which  he  rendered  for  the  union 
of  the  Reformed  anil  Lutlieran  Churches  in  Germany.  His 
Olmilienslehri;  {Der  chrial/.  (Jliiuhe  nuc/i  di'n  Orundfidtzen 
der  evatuj.  Kirche,  2  vols.,  1881  :  2d  e.d.  1830),  returning  to 
the  principles  of  the  Ileforniation,  sought  a  reconciliation 
of  the  Kcforin(?d  and  Lutheran  types  of  doctrine.  Thus  in 
the  doctrine  of  predestination  he  combined  Lutheran  nni- 
versalism  with  the  Keformed  absolute  decree;  Lutheran 
mysticism  and  the  demand  that  objective  Christianity 
should  be  aiijirojiriated  in  t!ie  inmost  soul,  with  the  ethical 
tendency  of  the  ilefcjrmed  type  of  tloctrine  :  and  the  person- 

al assurance  in  one's  self  with  the  awakening  of  the  sense 
for  the  practical  problems  of  the  Church  and  of  Christian 
national  and  political  life ;  and  thus  he  became,  although 
without  high  ecclesiastical  office,  a  true  prince  of  the 
Church  in  revived  German  Protestantism.  He  would  not 
have  the  union  itself  to  be  a  mere  %vork  of  the  state  or  politics ; 
still  less  did  he  require  for  union  that  all  differences  of 
doctrine  sliould  be  abandoned.  According  to  the  principle 
of  individuality  which  he  regarded  as  so  important,  there  is 
no  Justice  or  necessity  for  blotting  out  any  true  peculiar- 

ities, whether  they  appear  in  individuals  or  in  the  uniform 
belief  of  great  masses;  but  only  of  delivering  them  from 
morbid  conditions,  among  which  was  especially  to  be  reck- 

oned a  separatistic  position  toward  other  individualities. 
Thus  he  did  not  demand  a  union  winch  should  dissolve  dif- 

ferences, nor  indeed  a  postponing  of  union  until  a  reconcil- 
iation of  the  points  of  difference  in  the  Lutheran  and  Re- 
formed doctrines  should  be  reached  through  a  higher  unity  : 

what  he  demanded  was  simply  the  mutual  granting  of 

church  communion,  especially  in  the  Lord's  Supper,  and 
that  such  a  significance  should  not  be  given  to  doctrinal 
differences  as  to  allow  them  to  bring  about  a  separation  of 
churches.  It  appeared  to  him  unprofitable  to  go  back  to 
doubtful  doctrines.  He  considered  that  the  unity  of  the 
Church  was  not  only  consistent  with  the  existence  of  differ- 

ent branches  living  in  mutual  recognition  of  one  another, 
but  that  it  was  likewise  quickened  and  enriched  thereby  in 
the  interchange  of  spiritual  blessings  on  the  part  of  each 
one  of  the  branches,  which,  going  on  without  interruption, 
was  thus  preparing  that  higher  unity. 

Since  the  death  of  Sehleicrmacher,  i.  e.  during  the  sec- 
ond and  the  last  third  of  the  nineteenth  century,  Ger- 
man theology  has  been  divided  into  a  liberal  and  a  conssrv- 

ative  party,  eacli  of  which  includes  two  principal  schools  or 
groups. 

1.  Of  the  liberal  groups,  the  first  appears  (more  or  less) 
attached  to  the  philosophical  principles  of  Hegel.  Most  of 
the  representatives  of  this  Hegelianizing  tendency  belong  to 
the  so-called  younger  Tubingen  school,  whose  founder  and 
head  was  Perd.  Chr.  Baur,  professor  at  Tiibingen  (d.  1860). 
Among  the  more  radical  adherents  of  this  numerous  group 
of  critics  of  the  New  Testament  history  and  writings  David 
Strauss  (the  famous  author  of  the  Life  of  Jesus,  d.  1872) 
has  exerted  the  greatest  influence,  but  an  influence  not  so 
much  upon  the  theological  world  itself  as  upon  the  public 
opinion  of  lay  men  and  larger  circles  of  the  people.  To  the  more 
moderate  scholars  and  successors  of  the  Baurian  critical 
doctrine  belong  Th.  Keim  (d.  1878),  K.  H.  Weizsiicker,  H. 
Holtzraann,  0.  Pfleiderer.  A.  Hilgenfeld,  and  others.  A  sec- 

ond group  of  liberal  theologians  is  formed  by  a  series  of 
adherents  of  the  philosophical  standpoint  of  Kant  in  appli- 

cation to  religious  and  theological  principles.  Of  these 
Kantianizing  thmlogians  some — as  Alex.  Schweizer  (d. 
1888)  and  R.  A.  Lipsius  (d.  1892)— for  a  part  of  their  teach- 

ings recurred  to  the  system  of  Schleiermacher,  while  the 
greater  part,  since  about  1870,  have  gathered  round  the 
theology  of  Albrecht  Ritschl.  professor  at  Giittingen  (d. 
1889).  W.  Herrmann,  Jul.  Kaftan,  Ad.  Harnack.  the  first 
at  Marburg,  the  two  latter  at  Berlin,  are  the  principal  living 
representatives  of  this  Ritschlian  school,  which,  in  some  few 
of  its  most  radical  offsets  (e.  g.,  W.  Bender,  at  Bonn),  is 
nearly  approaching  to  the  position  of  the  most  advanced 
Tiibingen  critics,  such  as  Strauss,  etc. 

2.  Of  the  two  conservative  schools,  the  one  adheres  to  tlie 
principle  of  the  evangelical  union,  theologically  founded 
and  asserted  by  Schleiermacher,  while  the  other  is  opposed 

to  this  union  principle  or  general  evangelic  tendency  from 
a  more  or  less  strict  confessionalistic  standpoint  (cither 
Lutheran  or  Calvinistic).  To  the  most  prominent  leadersof 

the  unionistic  or  evangelical  school  (sometimes  called  "the 
right  wing"  of  the  Schleiermaclierian  school),  the  writer  of 
this  artitr-le  Isaac  A.  Dorner,  professor  at  Gottingen  and 
later  at  Berlin  (d.  1884).  belonged.  Besides  him,  P.  A.  G. 
Tholuck  and  .Jul.  Miiller,  at  Halle  (il.  1877  and  d.  1878), 
Richard  Rothe,  at  Heidelberg  and  Bonn  (d.  1807),  and  C.  J. 
Nitzsch,  at  Berlin  (d.  18(58),  were  dislinguished  advocates  of 

this  grou[>.  A  large  ]iart  of  the  ('onfesKional  or  Lutheran- orl/ioilox  theologians  formerly  gathered  round  the  teaching 
of  the  ICrlangen  professors  Harlcss  (d.  1879),  Thomasius  (d. 
187r)),  Hofmann  (d.  1877),  of  whom  the  last  for  some  time 
exerted  a  large  influence,  and  therefore  was  regarded  as  the 
head  of  a  hopeful  and  widespreading  school.  But  this  Jir- 
tangen  school  has  lost  somewhat  of  its  former  authority,  and 
at  the  same  tinu'  has  modified  its  methods  of  leaching  and  ten- 

dencies. Among  the  living  representatives  of  the  Lutheran 
tyijc  of  German  theology  Professors  C.  E.  Luthardt,  at  Leip- 

zig, F.  II.  R.  Frank  aiid'Theod.  Zahn,  atErlangen, and Stein- meyer,  at  Berlin,  are  among  the  most  influential  and  worthy. 
For  an  accurate  and  complete  historical  sketch  of  the  de- 

velopment of  (ierman  theology  during  the  nineteenth  cen- 
turv,  compare  chiefly  the  works  of  P.  Nippold  (Berlin,  1890) 

and  of  O.  Pfleiderer" (P'reiburg,  1891). Revised  by  0.  Zoeckler. 

Gorman  Tinder:  See  Ajudou. 

Germanton  n  (Pennsylvania) :  See  Philadklphia. 

Germany  :  See  German  Empire. 

Germination  [via  Pr.  from  Lat.  germina'tio,  cprouting, 
budding,  deriv.  of  germina're,  sprout,  bud,  germinate,  deriv. 
of  ger'men,  sprout,  bud,  whence  Eng.  germ] :  in  botany,  the 
term  used  to  denote  the  steps  in  the  development  of  the  em- 

bryo in  the  seed  into  the  plant.  It  is  naturally  extended  to 
the  analogous  development  of  any 
cryptogamous  plant  from  its  spore, 
which  answers  to  seed.  The  em- 
In'yo,  originated  in  the  ovule 
through  its  fertilization  by  a  grain 
of  fiollen,  completes  its  first  stage 
of  development  in  the  seed  while 
coimccted  with  the  mother-plant ; 
when  the  seed  matures  it  has  a 

period  of  rest :  after  which,  when 
placed  in  favorable  circumstances, 
germination  takes  place.  Seeds 
vary  greatly  as  to  the  length  of 
time  during  which  they  preserve 
their  vitality.  Many  seeds,  espe- 

cially oily  ones,  soon  lose  the  pow- 
er of  germination  unless  they  are 

committed  to  the  ground  soon  after 
their  ripening,  although  when  in 
the  ground  they  sometimes  remain 
iiuiescent  for  two  or  three  years. 
Others,  especially  leguminous 
seeds,  when  kept  dry,  may  retain 

the  power  of  germination  for  sev- eral, or  even  for  many,  years. 
The  same  is  true  of  many  seeds 
when  rather  deeply  buried  in  the 
soil:  after  long  burial  some  of 
them  germinate  on  being  brought 
to  the  surface.  But  the  accounts 

of  "mummv-wheat.''  etc.,  growing 
after  the  lapse  of  2,000  or  3.000 
years  may  be  wholly  discredited. 
The  conditions  necessary  to,  or 
favorable  for,  germination  are  a 
congenial  temperature,  varying  with  the  species,  moisture, 
and  darkness  or  a  certain  amount  of  obscurity.  In  the  incipi- 

ent process  water  is  absorbed,  and  certain  chemical  changes 
(involving  fermentation)  are  set  on  foot,  through  which  solid 
noui'ishing  matter  in  the  seed  is  gradually  liquefied  and 
made  available  for  growth.  In  this  a  certain  amount  of 
carbonic  acid  gas  is  evolved  and  the  temperature  raised 
(which  becomes  very  perceptible  in  bulk,  as  is  seen  in  the 
malting  of  barley),  showing  that  a  portion  of  the  store  in 
the  seed  is  consumed  or  decomposed  to  render  the  rest  avail- 

able. Sometimes  this  store  of  food  is  in  the  embryo  itself, 
usually  in  the  cotyledons,  as  in  the  bean  and  pea,  when  the 
germ  makes  the  whole  kernel  of  the  seed :  sometimes  mainly 

Fig.  1.— 1.  section  of  seed  of 
mornius-siory,  showing 
the  eiubrj'o  :  2.  same 
embryo  detached  and 
straightened  ;  3,  germi- 

nation of  the  morning- 
glory  ;  4,  same,  further developed. 
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7C5 outside  of  it,  as  in  corn  and  otlic.r  grain.     The  particular 
mude  of  development  of  the  oniliryo  varies  aeconliiif,'  to  its 

eonforniation.  Conimoiily  tlic 
radiele  len^'tlieiis  iind  projects 
from  tlie  sei^d,  taices  a  vertical 
position,  develops  a  root  from 
its  lower  end,  raises  the  coty- 

ledons above  the  ground  to 
expand  as  the  seed  -  leaves, 
and  above  these  develops  the 

plumule  or  bud  into  the  suc- 
ceeding stem  and  leaves.  ]n 

many  cases  the  radiele  does 
not  lengthen,  and  the  coty- 

ledons renuiin  under  ground 
and  within  the  coats  of  the 
seed ;  then  the  first  foliage 
that  appears  belongs  to  the 
plumule,  as  in  the  pea  and 
the  oak.  It  is  the  same,  with 
a  certain  difference,  in  corn 
and  other  grain.  In  any  case, 

when  the  embryo  has  devel- 
oped into  a  plantlet,  with  root 

established  in  the  soil  and 
foliage  in  the  air  and  light, 
so  that  it  can  provide  its  own 

Fig.  2.— Section  of  a  kernel  of  nourishment,  the  process  of 
Indian  corn  showing  the  germination  is  completed.  See 
embryo;  B,  Indian  corn  ger-  Embryoloov  (in  plants). 
■™°^"°^-  Revised  by  t.'.  E.  Besskv. 
Germ  Theory  of  Disease :  the  theory  that  certain  forms 

of  disease,  and  especially  contagious  and  infectious  dis- 
eases, are  caused  by  the  introduction  into  the  living  body  of 

certain  forms  of  micro-organisms  and  by  their  subsequent 
multiplication  and  products.  As  regards  a  number  of  spe- 

cific diseases  this  may  now  be  said  to  be  demonstrated,  while 
with  regard  to  many  others  it  is  very  probable. 

Proof  that  a  given  disease  is  due  to  a  particular  micro- 
organism depends  upon  the  following  points  :  1.  The  disease 

must  be  one  which  presents  distinctive  results,  either  in  its 
symptoms  and  appearances  during  life  or  in  its  pathology 
observed  after  deatli.  2.  In  all  cases  of  such  disease  it 
should  be  possible  to  find  at  some  stage  of  the  affection  the 
micro-organism  in  question,  in  such  numbers  and  distribu- 

tion as  to  furnish  a  reasonable  explanation  of  the  symptoms. 
3.  That  it  shall  be  possible  to  distinguish  these  micro-organ- 

isms from  others  by  culture  and  other  methods,  as  described 
in  the  article  on  Bacteriologt  (q.  v.).  4.  That  by  means  of 
a  pure  culture  of  this  organism  the  specific  disease  can  be  pro- 

duced in  man  or  animals.  5.  That  the  micro-organism 
in  question  is  never  found  in  the  body  in  health  or  in 
other  diseases  except  as  an  accidental  and  non-pathogenic 
parasite. 

Such  a  chain  of  proof  has  been  provided  for  anthrax, 
tuberculosis,  erysipelas,  tetanus,  and  diphtheria.  For  others, 
such  as  Asiatic  cholera  and  typhoid  fever,  the  fourth  link 
in  the  chain  as  above  stated  has  not  yet  been  forged,  owing 
to  the  fact  that  these  diseases  have  not  yet  been  clearly  and 
definitely  produced  in  the  lower  animals,  which  do  not  seem 
to  be  susceptible  to  them,  and  the  experimental  infection  of 
man  by  them  is  not  considered  justifiable.  Most  patholo- 

gists, however,  now  agree  with  Koch  that  the  invarialile 
occurrence  of  a  specifically  identifiable  parasite  in  a  given 
disease,  coupled  with  the  fact  that  it  is  never  found  in 
any  other  disease,  is  sufficient  to  establish  the  causal  con- 
nection. 

But  while  much  has  been  done  to  demonstrate  the  truth  of 

the  germ  theory,  there  still  remains  a  large  group  of  infec- 
tious diseases,  such  as  scarlet  fever,  smallpox,  typhus  and 

yellow  fever,  and  rabies,  which  it  is  believed  are  probably 
due  to  specific  organisms,  but  in  which  such  organisms  have 
not  yet  been  discovered.  It  is  very  possible  that  the  specific 
germs  of  these  and  some  other  diseases  are  not  bacteria,  but 
parasites  belonging  rather  to  the  lowest  group  of  the  ani- 

mal kingdom,  the  Protozoa,  than  to  the  vegetable  world. 
Such  organisms  have  been  found  in  tlic  blood  of  men  suf- 

fering from  malaria,  and  the  causal  connection  is  very  prob- 
able. J.  S.  Billings. 

(Jfirome,  zha'rom',  Jean  Leon  :  figure-painter  and  sculp- 
tor; b.  at  Vesoul,  France,  May  11,  1824.  Pupil  of  Paul 

Delaroche;  third-class  medal.  Salon,  1847,  for  his  picture 
The  Cock  Fight  (Luxembourg  Gallery,  Paris) ;  second-class 

medals.  Salon,  1848,  and  Paris  Exposition,  18.')5;  member  of 
the  Institute  IHfio;  medals  of  honor.  Salon,  1874,  and  Paris 
Kxpositions,  1HG7  and  187H;  commander  Legion  of  Honor 

1878;  Professor  in  the  l^Icole  des  Beaux-Arts  ISG.'i.  His 
work  is  scholarly,  showing  great  erudition  in  the  reproduc- 

tion of  arclia>ological  details;  his  figures  are  excellently 
drawn  and  show  a  pronounced  sense  of  form,  but  liis  color 
is  uninteresting  and  dull.  His  strongest  point  as  a  painter 
is  his  masterly  composition.  His  pictures,  owing  to  their 
composition  and  absence  of  stroiigcolor  contrasts,  have  been 
well  reproduced  liy  photographic  ]irocesses,  and  many  of  his 
works  have  thus  oljtained  a  worhlwide  popularity.  In  the 
later  years  of  his  career  he  has  devoted  himself  almost  en- 

tirely to  sculpture,  and  exhibited  various  groups  and  single 
figures.  Among  his  noteil  paintings  are  Anacreon  with 
Bacchus  and  Ciipid  (184.S),  Toulouse  Museum;  Russian 
Cmicert  and  Age  of  Ani/nxfus  (ISSS),  Amiens  Museum; 
Abyssinian  Chief,  Sheik  at  Der/itioris,  Wolfe  collection. 
Metropolitan  Museum,  Xew  York;  Louis  XIV.  and  the 
Grand  Cmule,  collection  of  Mrs.  William  II.  Vaiulerbilt, 
New  York ;  Duet  after  ttie  Jlasgnerade,  collection  of  W.  T. 

Walters,  Baltimore  ;  C'lEsar  Dead,  Corcoran  Gallery,  Wash- 
ington. Two  of  his  best  works.  Son  Eminence  Orise  and 

U)ie  Collaboration,  were  sold  in  New  York,  in  the  Stebbins 
and  Stewart  sales  respectively.     Studio  in  Paris. 

William  A.  Coffin. 

Gerona,  gfT-ro'nali :  fortified  town  of  Spain;  in  the  prov- 
ince of  Gerona.  on  the  Ter  (see  map  of  Spain,  ref.  IJi-L).  Its 

cathedral  is  a  fine  Gothic  building  of  the  fourteenth  century. 
It  has  been  besieged  twenty-eight  times,  and  taken  five 
times.     Pop.  (1887)  15.497. 

Geropi'sra,  Geropig'ia,  Jeriipig'ia  [from  Portug.  geropi- 
ga,  from  Medi;BV.  Lat.  hiera-picra,  kind  of  cathartic  medi- 

cine (whence  also  Eng.  liictiery-piclcery),  liter.,  sacred  bitters ; 
Gr.  Upi.  neut.  plur.  of  icp((j,  sacred  -I-  iriKpo,  neut.  plur.  of 
TriKp6s.  bitter]:  a  liquor  exported  from  Portugal  as  brandy, 
and  imported  into  the  U.  S.  and  Great  Britain  as  wine.  It 
is  variable  in  composition,  but  generally  consists  of  grape- 
juice,  brandy,  sugar,  logwood-extract,  and  other  ingredients. 
The  U.  S.  is  the  principal  inarkct.  It  is  used  in  making 
imiations  of  wine  and  other  liquors. 

Gerrftra,  ger-raa'ra,  or  Guerara:  town  of  Algeria;  in 
the  oasis  of  Wadi-Jlzab ;  in  lat.  82°  45'  N.  and  Ion.  5° 
E.  It  is  the  rendezvous  for  all  the  neighlioring  tribes,  and 

horses,  asses,  ivory,  gold-dust,  and  ostrich  feathers  are  ex- 
changed for  cottons,  woolens,  silk,  and  cutlery.  Pop.  esti- 

mated at  5,500. 

Gerry,  ger'i,  Blbridge,  LL.  D.  :  statesman  :  b.  at  Marble- head,  Mass.,  July  17,  1744;  graduated  at  Harvard  1762; 
became  a  successful  merchant  of  his  native  town  and  a 

prominent  provincial  legislator  and  patriot;  was  specially 
interested  in  the  naval  operations  of  the  Revolution,  and 
was  the  founder  of  the  Massachusetts  admiralty  court;  in 

the  Continental  Congress  1776-85;  signed  the  Declaration 
of  Independence ;  one  of  the  fraraers  of  the  U.  S.  Constitu- 

tion 1787,  but  refused  to  sign  it;  in  Congress  1789-93;  was 
with  Pinckncy  and  ]\IarsluiU  a  special  minister  to  France 
1797;  chosen  Governor  of  Massachusetts  (Anti-Federalist) 
1810  and  1811,  an(l  defeated  when  running  for  that  office  in 
1798,  1801,  and  1813;  chosen  Yice-President  of  the  U.  S.  in 
1812.  D.  at  Washington,  D.  C,  Nov.  23,  1814. 

Gerryman'dering::  See  Apportionment  Bill. 
Gers,  zhar :  department  of  France ;  on  the  slope  of  the 

Pyrenees,  ranges  of  which  traverse  it  from  S.  to  N.,  forming 
large,  well-watered  valleys.  The  soil,  however,  is  only  me- 

diocre. Wine  is  the  main  produce,  but  it  is  of  an  inferior 
quality,  and  mostly  transformed  into  Armagnac  brandy. 
Many  mules  arc  reared  for  the  Spanish  market.  Area,  2,390 
sq.  miles.     Pop.  (1896)  250,472.     Capital,  Audi. 

Gersan,  gar' sow:  a  Swiss  climatic  station  and  health  re- 
sort, celebrated  for  its  whey  and  grape  cures ;  on  the  south- 

ern slopes  of  the  Righi,  on  the  Lake  of  Lucerne  (see  map  of 

Switzerland,  ref.  4-G).  It  is  very  picturesque  and  well  shel- 
tered, and  has  a  remarkably  mild  climate,  permitting  the 

growth  of  almonds,  laurels,  and  figs  out  of  doors  in  winter. 
Pop.  2,000. 

Gersoii,  zhar'soiY,  Jean  Charlier.  de,  called  also  Doctor 
Christianissimus:  scholar  and  divine:  b.  at  Gerson,  near 

Reims,  France,  Dec.  14,  1363.  In  1377  he  was  sent  to  the 

College  of  Navarre,  Paris;  studied  theology  under  d'Ailly 
{Malleus  hcereticorum),  from  whose  hands  in  1392  lie  received 
the  doctor's  hat,  having  previously,  while  only  a  bachelor  of 
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divinity,  been  employed  upon  missions  to  (lie  rival  popes, 

■with  a  "view  to  eliding  the  {jreiit  sehism  then  existing;.  In 1409  ho  went  to  the  Council  of  Pisa,  and  in  1414  to  that  of 
Constance,  in  which  he  represented  the  Galilean  Church, 
and  in  which  he  favored  the  superiority  of  the  councils  to 
the  pope  and  the  reforms  of  the  Church  within  itself,  lie 
zealously  advocated  the  liurninfi;  of  Huss  and  Jerome  of 
Prague.  His  opposition  to  the  preaching  friars  (Dominicans), 
as  rivals  of  tlie  secidar  clergy,  raised  up  so  many  cucinies 
that  he  retired  to  Germany,  where  he  lived  until  141!l,  after 
which  he  went  to  the  Celestine  convent  of  Lyons  and  be- 

came a  catechist  of  poor  children.  He  died  there  July  13, 
1439.  Gerson's  chief  aim  was  the  reform  of  the  (Ihurch 
from  within  itself.  He  gave  much  attention  to  the  subject 
of  Judicial  astrology,  wliich  he  combated  with  success.  He 
was  a  Vdluininiius  writer,  and  many  authorities  (chiefly 
French  or  Kenedictine)  have  claimed  for  him  the  author- 

ship of  De  Iinitatione  Chrisfi,  usually  ascribed  to  Thomas 
k  Kempis. 

Gerstiicker,  gar'stek-er,  PRiEDRicn:  traveler  and  author; 
b.  in  Hamburg,  Germany,  May  16,  1816.  After  a  brief 
schooling  he  was  apprenticed  to  a  grocer,  but  ran  away  to 
Bremen,  whence  he  shipped  in  1837  as  cabin-boy  on  a 
vessel  bound  for  New  York.  After  Journeying  through  the 
U.  S.  and  Canada,  performing  such  work  as  he  could  get,  he 
returned  to  Germany  in  1843,  and  published  an  account  of 
his  travels  in  several  volumes  (1843-40).  He  spent  the  years 
1849-53  in  making  a  Journey  around  the  world,  and  a  nar- 

rative of  his  travels  which  he  publislied  on  his  return  became 
very  popular.  In  1860-61  he  made  the  tour  of  South  Amer- 

ica, and  in  1863  accompanied  Duke  Ernest  of  Gotha  on  a 
tour  tlirough  Africa;  visited  Central  America  in  1863,  and 
in  1867  started  upon  another  Journey  around  tlie  world,  re- 

garding which  he  wrote  a  number  of  interesting  volumes. 
His  works  have  been  translated  into  English.  D.  in  Vienna 
May  31,  1873. 

Gerster,  gar'ster,  Etelka  :  singer ;  b.  in  Kaschau,  the 
capital  of  Upper  Hungary,  June  16,  1856.  She  studied 
under  Madame  Marches!,  the  vocal  teacher  of  the  Vienna 
Conservatory,  and,  having  been  urged  by  Verdi  to  go  on  the 
lyric  stage,  made  her  debut  as  a  soprano  singer  in  Jan., 

1876,  in  Venice  at  the  Teatro  della  Feniee,  as  Gilda  in  Verdi's 
Rigoletto,  with  much  success.  She  subsequently  appeared 

as  Ophelia  in  Ambroise  Thomas's  Hamlet,  in  Lucia,  Son- 
nambuJa,  and  Faust.  She  next  went  to  Genoa,  and  after- 

ward to  Berlin,  where  Signor  Carlo  Gardini,  whom  she  mar- 
ried, was  her  manager.  She  was  equidly  successful  in  St. 

Petersburg,  Moscow,  and  Paris.  She  first  appeared  before 

an  English  audience  at  Her  Majesty's  theater,  London,  June 
33,  1877,  in  La  Srmnainbula.  She  sang  for  the  first  time  in 
the  U.  S.  in  the  New  York  Academy  of  Music,  Nov.  11, 1878. 
Her  success  was  jironounceil  and  instantaneous.  In  1879 
she  returned  to  Europe,  and  did  not  sing  again  until  the 
season  of  1880-81,  when  she  again  visited  the  IT.  S.  She 
made  a  third  tour  of  the  U.  S.  in  the  season  of  1883-84. 

Madame  Gcrster's  voice  at  its  best  had  a  pecidiar  bird-like 
quality,  with  a  compass  of  two  and  a  half  octaves. 

B.  B.  Vallentine. 

Gerrao.  gar-vaa'o  [the  Brazilian  name] :  a  South  American 
and  West  Indian  shrub,  Stac/ii/tarphetajamaicfnuis  (family 
Verienacete),  whose  leaves  have  vahuible  medicinal  proper- 

ties, and  are  used  as  a  substitute  for  tea;  also  for  adidterat- 
ing  tea  in  Europe. 

Ger' vase  of  Canterbury :  chronicler;  b.  in  Kent  about 
1141 ;  became  a  monk  of  Christ  Church,  Canterbury,  1163; 
began  the  composition  of  his  valuable  Chronicle  1188,  and 
carried  it  down  to  1310,  when  probably  he  died.  He  wrote 
also  a  history  of  the  Archbishoiis  of  Canterbury.  See  his 

works,  edited"  bv  Bishop  Stubbs,  Rolls  Series  (3  vols.,  Lon- 
don, 1879-80).    ■  S.  M.  J. 

Gervase  of  Tilbury:  historian;  b.  at  Tilbnry,  Essex, 
England  ;  a  reputed  nephew  of  Henry  II. ;  about  1308  made 
marshal  of  the  kingdom  of  Aries.  ."Vuthor  of  a  remarkalile 
Otia  Impcria/ia,  a  medley  of  history,  curious  learning,  fa- 

bles, and  the  natural  sciences  of  that  day;  and  perhaps 
author  of  a  Ilixtor)/  nf  Britain,  which  must  not  be  con- 

founded wilh  the  valualjle  Chronicle  of  Gervase  of  Can- 
terbury {q.  v.). 

Gervex,  zhffr'va',  Henri:  figure  and  portrait  painter;  b. 
in  Paris  in  1848.  Pupil  of  Fromentin,  Cabanel,  and  Brisset; 
second-class  medals.  Salons,  1874  and  1876;  officer  Legion  of 
Honor  1889.   One  of  the  ablest  painters  of  the  French  school 

of  to-day,  his  work  being  especially  notable  for  jiurity  and 
beauty  of  color.  The  nude  female  figure  in  Jtolla  (1878)  i.s 
one  of  the  finest  pieces  of  painting  by  a  nio<lern  master. 
Among  other  works  are  Satyr  playiii<i  witli  JJucc/tatite  (1S14), 

Luxend)ourg  Gallery,  Paris;  Civil  Marriaye  (1881),  mayor's 
oilice,  Nineteenth  Arrondissement,  Paris.     .Studio  in  Pari.s. 

W.  A.  C'OIFIN. 

(Jprvinus,  gar-vee'no~bs,  Oi;oK(i  Gottfrikd:  historian  and 
politician  ;  b.  at  Darmstadt,  (icrmany,  Jlay  30,  1805  ;  studied 
at  Ib'idclbergand  in  Italy;  became  in  1835  professor  extraor- 

dinary at  Heidelberg;  was  1836-37  Professor  of  History 
and  Literature  at  Gottingen,  but  lost  his  place  for  political 
reasons;  became  honorary  professor  at  Heidelberg  1844. 
His  works  include  Geschichie  der  Angelsachsen  im  Veber- 
blick  (1830);  Oeschichte  der  deutschen  Diclitwng  (1871); 
Oemhiclite  des  neumehnfeti  Jahrhunderts  (8  vols.,  1855-56) ; 
works  on  Shakspeare,  etc.  He  was  prominent  as  a  liberal 
Journalist.  His  history  of  the  nineteenth  century  had  a  pro- 

found political  influence  in  (iermany,  at  once  correcting  the 
revolutionary  tendencies  of  his  time,  and  checking  the  op- 

posing reaction  of  the  conservative  classes.  His  Ilintory  of 
Qermaih  Poetry  is  also  a  work  of  great  vaha;.  I),  at  Heidel- 

berg, Mar.  18, '1871. Ge'rj'on  (in  Gr.  Trtpioiv),  or  (icry'oncs  (in  Gr.  rrjpvSvris): 
the  son  of  Chrysaor  and  Callirrlioe,  a  daughter  of  OceaniLS. 
He  was  a  giant  with  three  bodies,  six  feet,  six  hands,  and 
three  heads.  He  was  king  of  the  island  of  Erythea,  on  the 
coast  of  Spain,  beyond  the  Pillars  of  Hercules  (Straits  of 
Gibraltar).  The  tenth  labor  of  Hercules  was  to  bring  to 
Greece  the  beautiful  herd  of  cattle  that  belonged  to  (Jeryon 
anil  were  guarded  by  the  powerful  Eurytion  and  the  two- 
headed  dog,  Orthus.  the  .son  of  Echidna  and  Typho.  Mas- 

ter, servant,  and  dog  succumbed  to  the  prowess  of  Hercules. 
J.  R.  S.  Sterrett. 

Gesenins,  gc-sa'ne'e-o'bs.  Friedrich  Heinrich  Wilhelm, D.  D. :  Orientalist;  b.  at  Nordhausen,  Germany,  Feb.  H.  1786; 
studied  at  Helmstiidt  and  Gottingen,  and  taught  in  both 
universities;  became  in  1809  Professor  of  Ancient  Litera- 

ture at  Heiligenstadt ;  Professor  of  Theology  at  Halle  in 
1810.  He  was  an  eminent  scholar,  and  gave  a  great  impulse 
to  Semetic  learning  by  his  philological  works.  The  chief 
of  these  are  Ilebrdisches  vnd  ChaldSiKches  Handtcorter- 
burh  (1810-12:  10th  ed.  Leipzig.  1886 ;  Eng.  trans,  by  Rob- 

inson and  by  Tregelles);  Ilebrdische  Gra miiiatik  (18\3;  sev- 
eral English  translations  and  editions);  Kritisclie  Geschichie 

der  Hehr.  Sprache  (1815);  De  Pentateuchi  Samaritani 
Origine  (181.5) ;  a  translation  and  commentary  on  Isaiah 
(1830-31) ;  the  Hebrew  and  Chaldee  Thesaurus,  finished  by 
Riidiger  (3  vols.,  1837-5.3);  and  Scripturm  linguceque  Phceni- 
ciw  7nonumenta  quotquot  superstmt  (3  parts,  1837).  D.  at 
Halle,  Oct  23,  1842.  See  his  biography  by  H.  Gesenius 
(Halle,  1886).  Revised  by  C.  H.  Toy. 

(iesner,  ges'nf r,  .Tohann  JIatthias  :  classical  scholar  and educator;  b.  in  Roth,  near  Ansbach.  Germany,  Apr.  9, 1691 ; 
rector  of  the  Thomas  Gymnasium  in  Leipzig  (1730).  which 
dates  its  great  celebrity  from  this  time.  In  1734  Gesner 
was  appointed  Professor  of  Poetry  and  Eloquence  in  the 
newly  founded  University  of  Gottingen.  By  reviving  the 
study  of  Greek,  and  confining  Greek  and  Latin  instruction 
in  the  schools  to  classical  authors,  he  became  the  great  re- 

former of  the  learned  institutions  throughout  Germ.iny.  D. 
Aug.  3,  1761.  His  chief  work.  Justly  esteemed  for  a  long 
time,  though  now  superseded,  is  his  Sonis  liiigure  et  eriidi- 
tionis  romanm  thesaurvs.  He  also  edited  the  iScriptores  rei 
rvsticoi  (2  vols.,  1735);  Quintilian{lTSS);  Pliny  the  Younger 
(1739);  Claudian  (1759,  and  numerous  school  editions); 

Opiisc.  Min.  (8  vols.,  Breslau,  1745).  Cf.  Ernesti's  Narratio 
de  Oesnero  (Leipzig.  1762)  and  Fr.  Paulsen's  Gesch.  des  ge- 
lehrten  Unter-richts  in  Deiitschland  (Leipzig,  1885,  pp.  427- 
440).  Alfred  Gudeman. 

Gesner,  or  Gessner,  Salomon:  author  and  artist;  b.  at 
Zurich,  Switzerland,  Apr.  1. 1730;  author  of  Daplmis  (1754); 
Inkle  nnd  Yariro;  7rfv/«  (1756),  and  other  poetical  works; 
Der  Tnd  Abels  (1758,  a  prose  poem),  beside  dramas,  tales, 
etc.  His  idyls  were  read  with  great  enthiisiasm,  and  were 
among  the  most  popular  literary  productions  of  the  time. 
His  etchings  are  for  the  most  part  very  fine,  and  he  had  a 
good  reputation  as  a  landscape-painter.  D.  at  Zurich,  Mar. 
3,  1788. 

(Jesner,  or  Gessner,  Konrad,  von,  M.  P. :  n.aturalist ; 
often  called  the  German  Pliny,  from  his  extensive  knowledge: 
1).  at  Zurich,  Switzerland,  Mar.  26, 1516.    He  was  educated  at 
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Strassbiii'i;,  Bcmrfjos.  mid  rjausiuiiic;  wiis  I'nifi'.ssor  of  Oivek 
at  Lausiinne.  .'itid  I'mrcssor  ol'  I'liysios  imd  Nalural  History 
at  Ziirioli.  His  pnlilishcd  works  ar(^  many,  \\w.  most  exten- 

sive being  the  Bililiutlieca  uiiiversidin,  a  dc^serintive  list  of 
all  known  works  in  Latin,  Greek,  and  Hebrew.  The  work  by 
which  he  is  best  known,  however,  is  tlii'  Ilin/orki  animaUimn, 

a  zoological  treatise  in  six  volumes  (Znrii-li.  ir).")l-87),  eontain- 
ing  the  names  and  descriptions  of  all  tlie  tlien  known  ani- 

mals. At  the  time  of  his  death,  wliieh  occurred  at  Znrich, 
Dec.  13,  1565,  he  was  engaged  in  the  iireparation  of  an 
equally  extensive  work  on  botany.  F.  A.  Lucas. 

Gps'ta  Roiiiano'riim  [Lat.,  the  acts  of  tlie  Romans] :  on(^ 
of  the  oldest  median'al  collections  of  ])ious  legends,  designed 
for  the  edification  of  the  monks  and  clerks.  It  was  com- 

piled probably  by  one  Elinandus  at  a  very  uncertain  date, 
and  moral  reflections  were  interpolated  by  Peter  Berchorius 
(d.  1362),  a  Benedictine  of  Poitou.  It  was  written  in  Latin, 
but  was  translated  into  most  of  the  vulgar  tongues  of  Eu- 

rope, and  down  to  the  revival  of  learning  was  extensively 
rea<l.  The  style  was  barbarous,  but  many  of  the  legends 
are  told  with  charming  simplicity.  Tlie  work  contains  the 
germs  of  very  many  of  the  popular  tales  of  modern  litera- 

ture. Richard  Robinson's  translation  (London,  1577)  is  in- 
complete. Charles  Swan's  (1834,  3  vols.)  has  copious  notes, 

and  was  re-edited  by  Wynnard  Hooper  (Bohn's  Antiquarian Series,  1877).  Best  critical  text  of  original  Latin  by  II. 
Oesterley  (Berlin,  1873).  Revised  by  S.  M.  Jackson. 

Gestation  [Lat.  gestatio.  from  gesto.  to  carry  ;  Fr.  gesta- 
tioii;  Ital.  gesiazione;  Span,  gestacion;  Germ.  Trdrhtig- 
keit ;  Gr.  KvTfins  ;  syn.  iitero-gestation] :  tlie  carrying  of  the 
young  animal  by  the  mother  up  to  the  time  of  its  birth. 
This  being  effected  by  the  uterus,  or  womb,  occurs  only  in 
the  Mammalia  {g.  v.),  since  the  females  of  that  class  alone 
possess  that  organ.  Gestation  begins  with  conception,  and 
is  brought  to  an  end  by  parturition,  and  includes  the  prog- 

ress of  the  young  animal  in  development  throughout  this 
period.  Gravidity  or  pregnancy,  though  of  precisely  cor- 

responding duration,  refers  to  the  condition  meanwhile  of 
the  mother  alone.  In  birds  and  otlier  oviparous  animals 
the  germ  is  expelled  from  the  boily  of  the  female  as  one  of 
the  constituents  of  the  egg,  and  sul)sequently  undergoes 
further  development  during  incubation  until  the  young  is 
hatched.  In  the  Mammalia  the  young  animal — called  the 
embryo  in  the  human  species  during  the  period  from  the 
close  of  tlie  second  to  the  close  of  the  fourth  week,  and 

afterward  till  birth  the  fcetus — is  not  separated  from  the 
mother  till  so  far  developed  as  to  be  capable  of  at  once 
maintaining  life  independently  of  her. 
The  fecundity  of  animals,  or  their  capability  of  bearing 

young,  depends  both  on  the  frequency  of  gestation  and  tlie 
number  produced  at  a  birth ;  both  of  wliieh  factors  vary 
inversely  with  the  size  of  the  animal  and  the  duration  of 
gestation  as  a  general  rule.  The  elephant,  camel,  and  horse 
very  seldom  produce  more  than  one  at  a  time  ;  the  lion  one, 
more  often  two  or  three,  sometimes  five  or  more.  In  these 

animals  also  gestation  occurs  only  at  coni]iaratively  long  in- 
tervals, while  by  the  dog,  cat,  and  rabbit  from  six  to  ten  or 

more  are  produced  at  a  litter,  and  several  times  a  year. 
Gestation,  liowever,  occurs  far  less  frequently  in  animals 
still  in  the  wild  state  than  in  the  same  when  domesticated. 
Pigeons  breed  in  tlie  former  state  but  twice  a  year  ;  in  the 
latter  six,  and  sometimes  even  nine,  times.  The  fecundity 
of  the  domesticated  rabbit  (Lepus  cuniculus)  is  truly  aston- 

ishing. Since  it  begins  to  breed  at  six  months,  and  has 
seven  litters  a  year,  each  of  from  four  to  twelve,  or  even  more, 
it  was  calculated  by  Pennant  that  the  descendants  of  a  sin- 

gle pair  of  rabbits  would,  without  interference,  amount  in 
four  years  to  1,374,840.  Fecundity  increases  within  certain 

limits  of  the  animal's  age.  The  elk  and  bear  produce  but one  at  first,  but  afterward  two  at  a  time,  and  lastly  again 
but  one.  The  young  hamster  produces  only  three  to  six  at 
a  litter — that  of  a  more  advanced  age  eiglit  to  sixteen.  The 

same  is  true  of  the  sow.  '(Burdach.)  In  the  human  sjiecies single  births  are  the  rule,  but  twins  are  met  with  once  in 
about  every  700  cases,  triplets  once  in  every  7,000.  Quad- 

ruplets are  exceedingly  rare,  and  more  than  four  among  the 
great  rarities.  Five  and  even  six  at  a  birth  have,  however, 
been  authentically  reported. 

The  duration  of  gestation  varies  in  different  animals  with 
their  size  and  the  degree  of  development  of  their  young  at 
birth,  both  of  these  influences  being,  however,  modified  by 
the  animal's  habits.  It  is  shorter  in  carnivorous  than  in 
herbivorous  animals  of  similar  size,  since  the  greater  ac- 

tivity of  the  former  would  be  essentially  curtailed  by  a  pro- 
longed  gestaliim  and  a  corresponding  increase  of  size  and 
weight.  Hence  also  tlieir  young  are  less  developed  at  liirlh,. 
the  eyelids,  for  example,  not  being  yet  separated,  and  there- 

fore the  eyes  not  opening  for  several  days  afterward.  A. 
very  remarkable  example'  of  inqierf(^ct  development  at  birth 
is  presented  by  the  kangaroo.  The  young  animal  is  ex- 

pelled from  the  uterus  at  thi^  end  of  thirty-nine  days,  while 
still  less  than  hall  an  inch  long,  and  in  a  gelatinous  and 
embryonic  condition,  and  then  placed  in  a  little  pocket 
formed  by  a  fold  of  skin  in  the  inguinal  region,  where  it 
remains,  attaclied  to  a  teat,  until  so  far  developed  as  to  be- 
capable  of  living  when  siqiarated  fi'om  the  mother.  The 
animals  next  to  be  named  have  the  following  periods  of 
gestation:  {\)  Herhivora. — The  (dephaiit,  20  or  31  months;. 
the  giraffe,  14  months;  dromedary,  12  months;  buffalo,  12 
months;  ass,  13  months  ;  mare,  upward  of  11  months;  the 
tapir,  between  10  and  11  months;  rhinoceros.  i>  months; 
the  cow,  i)  months  ;  many  of  the  larger  deer,  over  8  months  \ 
reindeer,  8  months;  sheep  and  goal,  5  months:  the  sow,  4 
months.  (3)  Rodfntia. — The  beaver,  4  months;  <lormouse,. 
31  days;  ral)bil.30  to  31  days;  squirrel  and  rat,  28  days;, 

guinea-pig.  21  days  or  less.  (3)  Carnivora. — 'I'lie  bear,  6 
months:  lion,  108  days  (Van  der  Hoeven  says  3  months); 
the  puma,  79  days;  the  fox,  wolf,  and  dog,  63  or  63  days; 
the  cat,  55  or  56  days.  (4)  3farsii/jialia. — Tlie  kangaroo- 
(the  largest),  only  39  days;  the  opossum,  36  days.  (5)  Ce- 
tacea. — The  Greenland  whale,  about  10  months.  (6)  Quad- 
rumana. — The  most  common  duration  for  the  varieties  of 
monkeys  is  7  months,  and  they  produce  one,  and  sometimes- 
two,  at  a  birth. 

It  was  erroneously  claimed  by  ancient  writers  that  every 
animal  has  a  fixed  period  of  gestation  except  the  human 
female.  The  duration  generally  accepted  for  her  is  380- 
days  from  the  termination  of  the  last  preceding  menstrual 
epoch,  and  375  days  after  insemination;  but  the  former  is 
merely  an  average  statement.  The  somewhat  shorter  dura- 

tion of  a  first  gestation  has  long  been  a  popular  idea,  and 
has  been  jiroved  by  statistics,  but  in  case  only  of  young 
mothers.  Its  increase  with  the  age  probably  does  not,  how- 

ever, continue  after  twenty-seven  to  twenty-nine  years. 
The  length  and  weight  (size)  of  the  child  are  also  found  to 

increase  with  the  mother's  age  up  to  the  limits  just  men- 
tioned, while  the  number  of  the  birth  after  the  first  has  no- 

influence  in  this  respect. 
Gestation  may  terminate  prematurely  from  violence  or 

otherwise,  such  an  accident  being  termed  an  abortion  if 
occurring  before  the  lieginniiig  of  the  fourth  month,  mis- 

carriage if  after  the  third  month  and  before  the  seventh  or 
period  when  the  child  ni.ay  survive  if  born,  and  premature 
delivery  if  later,  but  still  before  the  average  time.  If  par- 

turition occurs  after  the  end  of  seven  months  (or  310  days) 
probably  the  child  will  live,  the  probability  increasing  the 
more  nearly  the  average  term  is  completed.  Children  born 
previously  to  seven  months  may  also  live,  and  experience  has 
shown  that,  if  by  external  warmth  in  an  incubator  and  arti- 

ficial feeiling  through  a  tube  tlie  rigors  of  the  new  surround- 
ings be  reduced  to  the  minimum,  a  considerable  proportion 

of  children  as  young  as  the  sixth  month  may  be  saved.  In 
the  celebrated  Kinghorn  case  the  child  was  born  174  days 
(34^  weeks)  after  marriage,  and  lived  more  than  eight 
months.  The  majority  of  the  medical  witnesses  considered 

the  child  to  have  ibeen"  begotten  in  wedlock.  English  law  al- lows a  child  of  seven  months  after  marriage  to  be  legitimate 
if  former  access  can  be  denied.  According  to  the  French 
code,  a  child  is  legitimate  if  born  as  late  as  180  days  after marriage. 

The  proposition  that  human  gestation  may  be  prolon.ged 
for  several  days,  or  even  weeks,  beyond  the  average  duration, 
was  by  some  of  the  older  writers  pronounced  absurd  ;  and  a 
di.scussion  was  continued  for  a  long  time,  and  not  without 
acrimony.  The  presum|5tion  derived  from  comparative 

physiology  is  very  decidedly  in  its  favor.  Tessier,  whose  ob- 
servations were  continued  through  a  period  of  forty  years 

with  every  precaution  against  inaccuracy,  found  that  of  577 

cows  (the  avera.ge  term  "being  280  days),  20  calved  beyond the  298th  day,  and  some  of  these  even  as  late  as  the  321st 
day — an  excess  of  nearly  six  weeks.  Of  447  mares  (the  aver- 

age period  being  335  days),  42  foaled  between  the  359th  and 

the  419th  day  :  "the  maximum  protraction  being  84  days,  or one-fourth  of  the  usual  term.  Of  912  sheep  (average  being 
about  151  days),  96  yeaned  beyond  the  153d  day,  and  7  of  these 
went  .to  the  i57th  day — an  excess  of  6  days.  Of  161  rabbits 
(average  about  30  days),  25  littered  between  the  32d  and  35th 
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(lav,  tlie  fji-calcst.  protraction  liein^  one-sixth  of  the  whole 
iwi-iud,  tuiil  (iw-urrinu;  also  in  nearly  one-sixth  of  the  total 

i\iimbc'r.  Even  in  the  incubation  of  the  common  hen,  Tes- 
sicr  foiuKl  not  infrequently  a  prolongation  of  3  days,  or  one- 
seventh  of  the  whole  period.  Earl  .Spencer,  aceepting  284  or 
285  days  as  the  av(!rage  term  for  the  cow.  found  the  two 
longest!  terms  in  764  cows  to  be  306  and  iVi  days;  and  also 
that  of  l()(i  calves  born  between  the  2!IOth  and  the  3()(rth  day, 

74  were  males,  while  all  born  alter  the  :iOOth  day  were  fe- 
males, lie  also  found  that  in  75  instanees  of  the  offspring 

<jf  a  particular  bull,  tlie  average  of  gestation  was  prolonged 
from  284  to  288i  days.  Mr.  C.  X.  Bement  found  the  average 
in  62  cows  to  be  fiir  males  288  days  and  for  females  282, 

the  longest  period  to  be  336  days  and  the  shortest  213. 

(American  Jonnml  of  Mi-diml  Sciences.  Oct.,  1845.)  The 
extremes  of  duration  for  the  cow  being  thus  found  by  these 

independent  observers  to  be  321,  313,  and  336  days,  it  might 
be  expected  that  a  similar  prolongation  is  possible  in  hunuin 
gestation,  which  is  so  nearly  of  the  same  average  duration. 

Pacts  also  demonstrate  a  possible  prolongation  at  least  be- 

yond ten  months.  Instanees  frequently  occur  to  obstetri- 
cians of  parturition  300  days  or  more  after  the  cessation  of 

the  last  preceding  menstrual  flow.  But  such  cases  a,re  of  no 
value  in  the  present  inquiry,  since  it  is  insemination,  and 
not  menstruation,  that  determines  the  time  of  conception, 
and  therefore  the  beginning  of  gestation  ;  and  that  may  have 
occurred  even  20  davs  after  the  last  monthly  period,  and  just 
before  next  was  due:  and  gestation  therefore  may  have 

been  prolonged  but  slightly,  or  not  at  all.  Obviously,  the 
only  reliable  cases  arc  tliose  of  pregnancy  from  a  single  coitus 
or  from  connection  on  a  single  day ;  and  in  such,  all  the  time 

beyond  275  days  is  to  be  regarded  as  a  prolongation  be- 

yo'nrl  the  average  iluration.  Of  25  cases  given  by  Dr.  Keid, the  maximum  of  duration  was  293  days:  and  of  50  reported 

by  Dr.  Montgomerv,  it  was  297  days.  The  last  case  would 

have  been  at'least  302  days  after  the  end  of  the  last  men- 
struation, as  the  calculation  is  usually  made,  and  might  pos- 

sibly have  been  even  20  more  (317  days),  as  before  explained. 
A  case  is  also  known  of  birth  301  days  after  Insemination  by 
a  single  coitus.  Dr.  Hodge  mentions  a  case  of  gestation  cer- 

tainly continuing  302  days,  and  probably  not  less  than  322 
to  327  days.  The  French  code  is  therefore  not  too  indulgent 
in  admitting  the  legitimacy  of  children  born  within  300 
days  after  separation  of  the  parents.  The  Scotch  law  does 
not  declare  a  child  a  bastard  unless  born  later  than  ten 

months  after  the  death  or  tleparture  of  the  husband.  Eng- 
lish law  is  still  more  complaisant  in  deciding  that  a  child 

born  within  eleven  months  after  the  death  or  the  possibility 
of  access  of  the  husband  shall  still  be  regarded  as  his.  In 

the  Gardner  peerage  case,  however — which  was  tried  in  Lon- 
don in  1825-26— it  was  decided  that  a  child  born  311  days 

after  separation  from  the  husband  was  illegitimate;  but 
mainly,  if  not  entirely,  on  the  ground  that  the  mother  had 
lived  m  open  adultery  after  the  separation.  Twelve  of  the 
seventeen  distinguished  medical  witnesses  gave  the  opinion 
that  natural  gestation  might  have  been  prolonged  to  this  ex- 

tent. (Lancet,  vol.  x.,  p,  289,  1826.)  It  has  been  decided  in 
the  U.  S.  that  a  child  born  317  days  after  separation  was 
legitimate.  (Commonwealth  vs.  Porter,  American  Journal 
oflledical  Sciences,  1845.)     Revised  by  William  Pepper. 

Geste  :  the  subject-matter  of  a  mediaeval  French  histor- 
ical epic  poem,  or  chanson  de  geste.  The  word  is  derived 

from  the  neuter  plural  gesta,  used  in  Late  Latin  to  desig- 
nate an  historical  narrative  (e.  g,  Oesta  Regum  Franco- 

rum).  In  Romance  it  became  a  feminine  singular,  and 
graduallv  enlarged  its  signification,  so  as  finally  to  be  ap- 

plied to"(l)  historical  epic  matter,  (2)  an  historical  epic poem,  (3)  a  group  or  cycle  of  epic  traditions,  (4)  a  family  of 
epic  heroes.  In  England  this  process  went  so  far  that  when 
the  singers  of  epic  poiiins,  the  Jongleurs,  had  fallen  into 
complete  disesteem,  becoming  simply  jugglers,  geste.  (Eng. 
jest)  was  used  of  a  mere  joke,  or  amusing  turn.  The  way 
in  which  the  chansons  de  geste  came  into  existence  has 
been  described  elsewhere,  (See  Epic  Poetry.)  Chanted  by 
the  JoxRLEURS  (17.  v.),  to  the  accompaniment  of  the  vielle, 
these  poems  seem  to  have  begun  to  assume  the  form  in 
which  we  have  them  as  early  as  the  tenth  century.  (Cf.  G. 
I'aris,  Hist.  Poet,  de  Charlemagne,  p.  50,  seg.,  and  Romania, 
ix.,  38,  seq.,  d-propos  of  the  famous  liatin  fragment  de  la 
Jfaye.)  There  are  no  examples,  however,  of  a  period  earlier 
than  the  second  half  of  the  eleventh  century.  During  the 
twelfth  and  thirteenth  centuries  the  production  of  chati^sons 
de  geste  was  enormous  ;  then  they  began  to  decline  in  vogue. 

csfjecially  among  the  more  cidtivated  classes.  In  the  middle 
class  and  among  (be  vulgar,  however,  they  lived  on,  under- 

going continual  revisicju  and  transformation,  until  in  the 
fifteenth  century  they  were  reduced  to  jirose  and  ha<l  a 
kind  of  revival  of  their  popularity.  And  in  prose  they  have 
survived,  though  in  a  constantly  more  debasied  form,  until 
the  present  time;  for  from  tlicm  is  derived  much  of  the 
material  of  those  cheap  volunu-s  sold  for  a  few  pennies  in  the 
bookstalls  of  Paris,  and  known  as  the  Bibliotliequc  ISIeue. 

From  the  middle  of  the  eleventh  to  the  middle  of  the  tliir- 
teenth  century  may  be  called  the  great  period  of  the  chuTi- 
sons  de  ge.ile.  But  this  was  a  time  of  vast  literary  produc- 

tion in  France,  and  all  kinds  of  poetry,  both  lyric  and  nar- 
rative, flourished.  It  is  at  first  sight  a  little  difficult  to 

<letermiiie  which  of  the  numerous  .secular  narrative  poems. 
that  have  come  down  are  true  cliansons  de  geste.  As  time 
went  on  the  essential  dilTerences  between  these  and  other 

classes  of  poems  grew  less  and  less  clear,  and  were  finally 
almost  altogether  lost.  It  is  certain,  liowever,  that  in  the 
Middle  Ages  a  distinction  was  felt  to  exist  between  them,  as 
well  as  between  poets,  Trocveres  (g.  v.),  and  epic  relaters, 
jongleurs,  although  later  times  have  constantly  confused 
both.  The  chief  line  of  demarkation  clearly  indicated  by 
mediaeval  writers  themselves  Ls  that  between  chansons  de 

geste  and  romances,  or  contes  d'arenture.  These  two  cate- gories do  not,  however,  include  quite  all  the  naiTative  works 
we  ha\e.  A  third  considerable  group  is  of  those  poems  in 
imitation  of  the  chanso7is  de  geste.  but  based  upon  antiquity. 
As  the  poet  Jean  Bodel  says  in  beginning  his  Chanson  des 
Saisnes  (end  of  twelfth  century) : 

Xe  sont  que  trois  materes  A  nnl  home  entendant : 
De  France,  de  Breta^ne,  et  de  Rome  la  ̂ aot. 

That  is,  a  serious  poet  will  use  only  the  traditions  of 
France,  tales  of  Celtic  origin  (Arthurian,  etc,),  or  stories  of 
antiquity  (Troy,  Alexander,  Ca>sar,  etc.).  Of  these  three 
"  matters,"  that  of  France  was  the  proper  material  for 
chansons  de  geste :  that  of  Britain  was  treated  in  the 
coyites  d'arenture  ;  that  of  antiquity  was  employed  less  by 
the  truly  popular  poets  than  by  persons  of  greater  learning, 
mainly  clerks,  like  Bexoit  de  Saixte-More  (q.  v.),  who 
deliberately  imitated  the  poems  they  found  in  vogue,  but 
sought  for  greater  success  through  the  use  of  a  less  familiar 
material.  Nor  were  these  three  the  only  materials  of 
which  mediipval  French  poets  made  use.  A  considerable 
number  of  [loetical  stories  are  based  upon  various  Oriental 
and  Byzantine  themes,  or  in  some  cases  pure  inventions ; 

but  these  are  all  to  be  reckoned  among  the  contes  d'aven- 
tures.  And,  finally,  there  are  the  poems  of  the  Fabliaux 
(q.  V.)  type,  or  of  the  beast-epic  type,  like  the  romance  of 
Reynard  the  Fox  (q.  v.).  As  has  already  been  indicated, 
then,  the  chansons  de  geste  proper  were  devoted  to  the 
real  or  supposed  history  of  France.  Of  all  the  forms  of 
secular  poetry  this  was  felt  in  the  Middle  Ages  to  be  the 
most  worthy.  Jean  Bodel,  in  the  passage  above  indicated, 

dwells  upon  the  fact  that  the  "  matter 'of  France"  is  true 
(voir),  in  contrast  to  that  of  Britain,  which  is  vain  and 
pleasant.  And  in  the  Penitentiel  of  Thomas  of  Cob- 
ham  (end  of  thirteenth  century),  all  classes  of  players, 
singers,  mountebanks,  etc.,  are  declared  to  be  damnabiles, 
except  those  qui  dicuntur  joculatores,  qui  cantant  gesta 
principum  et  ritam  sanctorum,  etc.  It  need  hardly  be 
said,  however,  that  the  truth  to  be  found  in  the  chansons 
de  geste  is  not  instnactive  because  it  is  historical  truth. 
On  the  contrary,  the  poems  contain  only  the  vaguest  and 
most  confused  reminiscences  of  historical  fact.  The  popu- 

lar imagination  has  left  little  as  it  actually  happened.  Per- 
sons and  events  separated  by  many  generations  are  brought 

into  immediate  connection  with  each  other,  and,  indeed, 
often  identified ;  and  great  masses  of  material  having  no 
historic  basis  whatever  have  been  brought  into  service  to 
meet  the  needs  of  a  novelty-loving  public.  Still,  in  one  way 
history  was  an  all-important  factor  in  the  development  of 
the  chansons  de  gestes:  it  did  to  the  end  determine  the 
main  themes  and  the  inter-relations  of  the  poems — the  lat- 

ter a  very  important  matter,  especially  after  what  has  well 

been  called  the  genealogical,  or  "  cyclic,"  tendency  mani- fested itself. 

There  are  serious  difficulties  in  the  way  of  any  satisfactory 
arrangement  in  groups  of  the  hundred  and  more  chansons 
de  geste  that  have  survived  out  of  a  number  indubitably 
far  greater.  In  some  respects  a  chronological  division  is 
best  suited  to  the  nature  of  the  poems  as  we  find  them.  Tlie 
earlier  monuments,  like  the  Chanson  de  Roland  (the  greatest 
of  all),  with  their  assonaueed  laisses,  or  long  series  of  ten- 
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ro9 syllabled  verses,  (ill  having  the  lasl  aocented  vowel  the  same, 
differ  fuiulauK'Htally  bolli  in  purpose  and  in  execution  from 
the  later  poems  in  rhymed  alexundrines  (still  arranged  in 

laisses.  however),  which  are  contea  il'diTntures  in  all  except 
mere  suliject  and  name.  In  practice,  however,  a  chronolog- 

ical grouping  is  decidedly  confusing,  for  it  separates  from 
e.ach  other  poems  connected  closely  by  the  relationship  of 
the  characters  appearing  in  them  ;  and,  more  important  still, 
it  breaks  the  thread  of  the  continuous  tradition  that  main- 

tains through  all  the  changes  in  treatment  the  essential  in- 
dependence of  epic  themes  having  diverse  origins.  The 

most  practicable  method,  therefore,  is  to  neglect  for  the 
purposes  of  classification  the  decline  of  the  true  hercjic  im- 

pulse in  the  French  epic  poets  into  a  mere  romancing  or 
cyclic  efTort,  and  to  keep  the  poeins  in  such  families  as  were 
noted  in  the  JVIiddle  Ages  themselves.  Three  of  these  fami- 

lies are  mentioned  from  an  early  date  :  the  GKste  du  Eoi,  or 
Pipin ;  the  Oeste  de  Gavin  de  Momjlane ;  and  the  Geste  de 
Boon  de  Mayence.  The  first  consisted  in  general  of  the 
poems  devoted  to  the  royal  family,  with  Ciiarlcmagne  as 
the  center  of  interest,  and  to  national  struggles ;  the  sec- 

ond, of  poems  dealing  with  the  conquest  or  defense  of  the 
southern  provinces  of  France  and  Catalonia  against  the 
Saracens:  the  third,  of  poems  reflecting  the  contests  of  the 
great  feudal  lords  with  the  royal  house.  But  this  classifica- 

tion is  by  no  means  exhaustive,  and  Nyrop  (op.  cit.)  finds  it 
necessary  to  add  four  other  groups:  (1)  JVIerovingian  poems; 
(2)  Capetian  poems;  (3)  poems  on  themes  connected  with 
special  provinces  of  France ;  (4)  ]joems  connected  with  the 
first  crusade.  Even  imder  this  classification  there  is  much 
entanglement  of  several  of  the  groups,  and  many  of  the 
monuments  fall  imperfectly  within  tliem.  Gaston  Paris 
(Litt.  fraiif.  cm  moyen  age,  p.  41,  sea.)  suggests,  rather  than 
distinctly  develops,  a  somewhat  more  satisfactory  arrange- 

ment, which,  with  some  variations,  may  be  outlined  as  fol- 
lows: 

I.  Royal  Epic  (Geste  du  Rni) : 

(a)  Merovingian. — Floovent  (=:  *Chlodovinc  =  Dagobert 
or  Theodoric  I). 

'  (o')  Charles  Mai-tel  (confused  with Charles  the  Bald). 

(b)  Carolingian. —  J.    (jS)  Charlemagne. 
(y)  Louis  I.  (confused   with    later 

Louises). 

(c)  Capetian. — Hugh  Capet. 
n.  Epic  of  the  South  of  France  (Geste  de  Garin  de  Mon- 

glane) : 
The  central  figure  in  this  group  of  poems  is  a  certain 

(iuillaume  d'Orange.  called  also  Guillaiime  Fierebrace 
and  Guillaume  au  Court  Nez,  who  is  represented  to 
be  the  great-grandson  of  Garin  de  Monglane,  from 
wlioni  the  geste  takes  its  name.  Of  all  the  ge.ites 
this  is  from  the  genealogical  point  of  view  the  most 
carefully  worked  out ;  and  yet  it  is  probable  that  at 
least  three  historical  Guillaumes  contributed  to  make 
up  the  single  epic  hero  of  that  name,  i.  e.  Guillaume, 
Count  of  Toulouse  (t812),  Guillaume  the  Pious,  Due 
of  Aquitaine,  hisgreat-grandson,  and  Guillaume,  Count 
of  Montreuil-sur-Mer  in  Picardy  (middle  of  tenth  cen- 

tury). Round  aljout  this  composite  Guillaume  were 
grouped  various  provincial  heroes,  champions  of 
Christendom  against  the  Saracens,  and  all  were  con- 

nected together  by  ties  of  relationship.  Some  twenty- 
five  poems  are  devoted  to  tliis  family,  among  theln 
AUscans,  one  of  the  finest  of  all. 

in.  Feudal  Epic  : 

(a)  Struggles  of  feudal  lords  against  the  royal  house : 
The  most  important  of  these  is  the  traditional  one  of 
Burgundy  against  its  Prankish  conqueror.  To  this 
is  devoted  the  fine  poem  of  Girart  de  Jious.sillon,  the 
central  figure  of  which  is  a  certain  Count  Girart,  who 
historically  was  a  great  person  in  Provence  in  the 
ninth  century  (f  before  879).  This  poem  is  not  in 
French,  but  in  a  dialect  intermediary  between  French 

and  Provencal;  and  this  fact  has" been  improperly used  as  an  argument  for  the  existence  of  an  extensive 
epic  literature  in  Pi'oven^al. 

(J)  Intestine  strifes  of  feudal  lords  : 
Among  the  poems  of  this  class  the  most  interesting 
are  a  cycle  of  five  known  as  Les  Lorrains,  describing 
a  contest  of  generations  Ijetween  the  people  of  Lorraine 
and  those  of  Aquitaine  (the  Bordelais).  No  historical 
foundation  for  these  poems  has  vet  been  discovered. 
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(e)  Feudal  rebels  and  traitors  (Geste  de  Boon  de  Jlay- ence) : 

It  was  but  gradually  that  this  geste  became  the  de- 
pository for  1  lie  stories  of  I  rail  ors,  nor  was  t  he  process 

thoroughly  carried  out  in  l<'ra.nee.  Only  after  French epic  had  taken  new  root  in  Itidy  and  had  develojied 
there  independently  were  the  descendants  of  Doon 
de  Mayence  (the  Maganzesi)  consistently  treated  as 
deceivers  and  betrayers.  Such,  for  example,  is  far 
from  being  the  character  of  Renaut  de  IMontauban, 
the  hero  of  the  fine  poem  tluit  tx^ars  his  name.  On 
the  contrary,  he  is  the  type  of  the  perfect  knight. 
But  he  is  a  rebel  against  his  king,  and,  furthermore, 
in  constant  intercourse  wilh  a  wizard,  Jlaugi  (Hal., 
Malagigi).  Consequently,  it  was  not  repugnant  to 
the  feelings  of  the  epic  poets  to  represent  Ganelon, 
the  arch  traitor  of  the  cliansons  de  geste,  as  his 
cousin.  Several  of  the  themes  of  the  geste,  however^ 
seem  to  have  been  brought  in  there  only  because  they 
would  lit  nowhere  else. 

IV.  Biographic  Epic  : 
Here  belong  a  number  of  poems  not  firmly  attached 
to  cycles.  They  give  the  life  and  adventures  of  heroes 
who  often  are  based  upon  historical  personages. 

\^.  Adventitious  Epic  : 
Under  this  head  come  poems  in  which  chance  themes 
not  truly  epic  in  character  are  treated  in  epic  fashion. 
Several  of  the  poems  that  apparently  belong  to  the 
other  grou[)S  are  really  of  this  variety,  being  attached 
in  the  most  artificial  way  to  their  cycles.  The  best  of 
this  class  is  Ami  et  Amiles,  based  upon  an  Oriental 
story  of  perfect  friendship. 

VI.  Epic  of  the  First  Crusade: 
Though  elaborated  in  a  very  different  spirit  from  the 
true  heroic  chansons  de  geste,  the  poems  associated 
with  the  first  crusade  are  essentially  imaginative 
rather  than  historic  in  their  character,  and  deserve 
to  be  mentioned  here. 

VII.  Epic  Essays  of  the  Fourteenth  Century  : 

Several  poems  describing  the  wars  against  the  Eng- 
lish bring  to  a  cl(.ise  the  long  series  of  chansons  de 

geste. 

As  will  be  seen  from  the  above,  the  impulse  that  produced 
the  c}>an.so7>s  de  geste  lived  long.  Prom  the  eleventh  to  the 
fifteenth  century  there  were  never  wanting  jioets  to  use  the 
quasi-historical  traditions  of  the  French  people  in  this  way. 
And  a  very  remarkalile  body  of  poetical  work  was  the  result. 
This  can  best  be  appreciated  by  following  the  diffusion  and 
the  influence  of  these  poems  in  the  rest  of  Europe.  There 
is  abundant  evidence  that  they  were  known  and  admired  in 
England,  the  Netherlands.  Germany,  Scandinavia.  Iceland, 
Italy,  Spain.  Portugal,  tireece.  Hungary,  and  pierhaps  the 
Slavic  nations.  In  most  of  these  countries  they  were  exten- 

sively translated  and  imitated.  In  Italy  they  actually  took 
root  again,  as  has  already  been  remarked,  and  entered  upon 
a  new  course  of  development,  which  reached  its  highest 
point  in  the  poems  of  Pulci,  Boiardo,  and  Ariosto.  They 
thus  contributed  to  the  modern  world  a  great  mass  of  im- 

aginative material,  which  has  been  largely  drawn  upon  by 
many  generations  of  poets. 

BiBLiooRAPMY. — G.  PaHs.  La  Litteratiire  fran<;aise  au 
moyen  age  (2d  ed.  Paris,  1890):  Gautier,  Les  Ljjopees  fran- 
(aises  (3d  ed.,  4  vols.,  Paris,  1878-93):  Nyrop,  Sforia  delV 
Epopea  francese,  trans,  from  the  Danish  into  Italian  by  E. 
Gorra  (Turin,  1888 ;  contains  a  full  bibliography  of  general 
works,  editions  of  separate  poems,  and  siiecial  treatises) ; 

Rajna,  Le  Origin i  dell'  Epopea  francese  (Florence.  1884); 
Darinesteter,  He  Floovante  vetiisiiore  Gallico  poemafe  et  de 

Merovingiro  cycin,  etp.  (Paris,  1877):  Knrih.  Ilistoirepoe- 

tique di's Mero'vingiens (Paris,  1893) ;  Paris, Ristoire pnetique 
de  Charlemagne  (Paris,  1865) :  Meyer,  Recherches  snr  I'epo- 
pee  franfaise  (e.rtr.  de  la  Bibliotheque  de  VEcole  de 

char'fes,  6"  ser.,  t.  iii.,  Paris,  1867) :  ITistoire  lUteraire  de  la 
France  par  les  henedictins,  etc.  (80  vols.,  1733-1890 ;  espe- 
ciallv  vols.  xxii.  and  xxv.);  Graf.  DelV  epicti  nen-latina 
primitiva.  parte  i.  (Rome,  1876):  Tobler,  Ueher  das  volks- 
thuinliehe  Ejws  der  Franzo.ten  (1866:  in  Ztschr.  f.  Yoller- 
psyrhologie.  etc..  iv.,  pp.  139-210) ;  Determann,  Epische  Ver- 
wandtsehafteti  im  alffranzosischen  Vol/ciepos  (Burg,  1887) ; 
Pigeonneau,  I^e  cycle  de  lacroisade  et  de  la  fam  ille  de  Bouillon 

(St.-Clouil,  1877);  J.  Dunlo]i,  History  of 'Prose  Fiction,  new 
ed.  by  Wilson  (2  vols.,  London,  1888) :  The  English  Charle- 

magne Romances  (parts  i.-xii..  London,  1874-87:  with  intro- 
ductions bv  S.  J.  Herrtage  and  others ;  Early  English  Text 
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Society) ;  te  Winkel,  Geachicili'nin  der  nedcrhimtlsrhc  Ldler- 
kunde  (Devi  i.,  Ilaiirlem,  1887):  \ogU  Mitti'tliniiKli-utsche 
Li/friiliir  {in  I'liiil's  f/fundrisi  der  yermanisihin  J'/n7ii!i>f/ie 
(Bil.  ii.,  Abu  1,  Slrasslinrif,  IK'.K),  contains  biblioKi'apliii'iil  in- 

formation); 10.  du  Mi'ril.  Jlisliiire  de  la  poi'xii;  scdiidinave 
(Paris,  18;i!));  Vxr\iw\\.\ig,Danvi(irks  ynmle  Folkeviser {5  vols., 
Co|)cnhagun,  18o3-8;i) ;  Cederscliiold,  Fornsijffiir Sudhrlnnda, 
etc.,  med.  indledning  utyii'tia  (Lund,  1884);  UnKcr,  Karla- 
magnus-SMja,  etc.  (Clirisliania,  1800);  Kolbing,  Beitrdge 
zur  vergleiclirndin  (tcschirlite  der  njiiiniili.sr/ieii  Pi>esii'  vnd 
Prosa  dm  Jlil/rliiller.t,  tinfer  he.'ioiidi'rer  lieri'iek.fir/itit/iiii;; 
der  engUKckeii  and  niirdi.sc/ien  Literatur  (Breslan,  ]87(;); 
St  orm,  Sagnkredsene  om  Karl  den  Store  ng  Didrik  af  Bern 
(Cliristiania,  1874) ;  Castets,  Recherches  sur  les  rappurf.i  des 
Chansons  de  (ieste  et  de  V6popie  chevaleresgue  italienne,  in 
Revue  des  Langues  Romanes  {t.xiii.,  1885);  Rajna,  Ricerche 
inforno  ai  Reiili  di  Francia,  etc.  (Bologna.  1872);  id.,  Be 
fnnti  deir  Orlando  Furioso  (Florence,  1870);  M.  Jlila  y 

Fontanals,  De  la  poes'ta  heruicu-popular  caste.llana  (Barce- 
lona, 1874) ;  P.  de  Canalejas,  De  la  poesia  heroico-popular 

Cdstellana  (Madrid,  1876);  Hrnga.,  Epopeas da  rai^a  mosdrahe 
(Porto,  1871);  Bistrom,  ilas  russisehe  Volksepos,  in  ZtJich. 
f.  Volker/isychologie,  etc.  (vols.  v.  and  vi.) ;  Rambaud,  La 
Riissie  epique  (Paris,  1876) ;  Gidel,  fyudes  sur  la  Litterature 
grecque  moderne  (Paris,  1800);  n\nnerous  articles  in  tlie 
journals  Romania.  Rente  de.'<  Langiies  romanes,  Zeit.tchrift 

fin-  romanische  Fliildloijie.  Ili'rri:;'s  Are/iir  fi'ir  ilas  Stiidi- um  der  neueren  Sprachcn  tind  Litereitiiren,,  Franzosiselie 
Studien,  Oiornale  storico  della  litteratura  italiana,  H 
Propugnatore,  Anglia,  Englische  Studien,  Oermania,  Aus- 
gahen  und  Abhandhmgen  aus  dem  Gehiete  der  romanischen 
Philologie,  Romanische  Forschungen.  A.  R.  Marsh. 

(ieta:  a  son  of  Septimius  Sevevus;  b.  in  189;  was  pro- 
claimed emperor,  together  witli  his  brother  Caraealla,  after 

the  death  of  their  father  in  311,  but  was  assassinated  in  the 

following  year  at  his  brother's  instigation.  G.  L.  H. 
(let'fB  ((ir.  Tirai) :  a  people  of  antiquity,  occupying  in  the 

time  of  Ilerodntus  tlie  territory  between  the  I'alkanS  and  the 
Danube ;  in  later  times  confused  witli  the  Dacians,  a  neigh- 

boring and  related  people.  The  old  belief  that  the  Getie 
were  of  the  same  race  as  the  GoTiis  (q.  v.)  is  not  now  gen- 

erally received.  G.  L.  H. 
=  Or.  r«fliTi)^a./^,  from  Heb. 
;  a  garden,  or  orchard,  at 
lere  our  Lord  spent  a  part 

(iethsemaiie.  geth-sem'a-ne'e 
Oath-shemen.  liter.,  olive-press" the  foot  of  the  Mt.  of  Olives,  w 
of  the  night  preceding  his  crucifixion,  ami  which  had  been 
a  i)lace  of  frequent  resort  for  him  and  his  disciples  (Luke 
xxii.  39 ;  John  xviii.  2)  (see  map  of  Palestine,  ref.  10-D). 
The  spot  now  shown  by  Latin  monks  is  a  short  lialf  mile 
from  Jerusalem,  nearly  opposite  the  Golden  Gate,  just  across 
the  Kedron,  at  the  angle  made  by  the  two  paths  that 
lead  up  over  Olivet.  The  garden  is  nearly  square,  160 
feet  from  N.  to  S.,  and  150  from  E.  to  W.,  contains  eight 
large  olive-trees,  wliich  are  believed  to  be  at  least  1,200  or 
1,300  years  old,  and,  since  al)out  1840  or  1850,  has  been  in- 

closed by  a  high  stone  wall.  Tlie  actual  spot,  in  Dr.  Robin- 
son's opinion  (1838),  may  have  been  a  little  farther  up  the 

hill.  Dr.  Thompson  (1858)  pronounced  in  favor  of  a  more 
secluded  locality  several  hundred  yards  to  the  N.  E.  of  the 
present  Gethsemane.  The  Greek  priests  show  their  |)ilgrims 
a  spot  near  that  appropriated  by  the  Latins  and  tell  them 
that  there  was  the  garden  of  Gethsemane. 

Revised  by  S.  M.  Jackson. 

Getty,  get  i.  George  Washington  ;  U.  S.  general ;  b.  in 
Georgetown,  D.  C,  Oct.  2.  1819 ;  graduated  at  West  Point 
Military  Academy,  July,  1840;  entered  the  army  as  second 
lieutenant  of  artillery;  promoted  first  lieutenant  1845,  cap- 

tain 1853,  major  1803.  colonel  Thirty-seventh  Infantry  1866, 
and  transferred  to  Third  Artillery  1871 ;  served  on  the 
northern  frontier  during  tlie  Canada  border  disturbances 
1840;  in  garrison  1841-40:  in  the  war  with  Mexico  1847- 
4S;  engaged  in  the  battles  of  Contreras  (brevet  captain).  Mo- 
lino  del  Key,  Chapultepec,  and  the  capture  of  the  city  of 

Mexico;  in 'Florida  1849-50  against  hostile  Seminole  Ind- 
ians ;  in  garrison  1851-50;  on  frontier  duty  1857-61.  Dur- 

ing the  civil  war  (1861-65)  he  served  with  the  Army  of  the 
Potomac  in  the  Virginia  Peninsula  campaign,  in  the  Rich- 

mond campaign  of  1804,  in  the  defense  of  Washington  (July, 
1804),  and  suliscqui'ntly  with  the  Army  of  the  Potomac  from 
tlie  siege  of  Petersburg  to  the  finid  surrender  of  Gen.  Lee, 
Apr.  9,  1865.  For  gallant  conduct  in  battles  during  the 
war  he  was  breveted  lieutenant-colonel,  colonel,  brigadier- 
general,  and  major-general  U.  S.  army,  and  commanded  va- 

rious militarv  districts  till  mustered  out  of  volunteer  scirvice 

Sept.,  1866;  'transferred  to  the  Fourth  Artillery  July,  1882; retired  1883. 

(ilctlysbiirg':  borough  ;  capital  of  Adams  co.,  Pa.  (for  lo- 
cal ion  of  county,  .see  man  of  Pennsylvania,  ref.  6-F) ;  on  the 

Pliila.  and  Read,  and  the  W.  Md.  Railroads:  8  inih'S  N.  of 

Mason  and  Dixon's  line,  28  miles  W.  by  S.  of  York,  36  miles 
S.  liy  W.  of  Ilarrisburg.  It  is  in  an  agricultural  region,  is 
built  on  an<l  surrounded  by  picturesque  hills,  and  contains 
several  mineral  s|)rings  of  nigh  medicinal  value.  It  has 
granite-yards  and  several  manufactories,  churches,  hotels, 
and  1  monthly,  1  (|uart(!rly,  and  2  weekly  periodicals.  It  is 
the  seat  of  the  Theolcjgical  Seminary  of  the  General  Synod 
of  the  Evangelical  Lutheran  Church  in  tlie  U.  S.  (chartered 
1827)  and  of  Pennsylvania  College  (Lutheran,  cliartered 
1832).  The  battle  of  Gettysburg  occurred  in  and  around 
the  borough  July  1,  2,  and  3,  1863.  The  Xatioind  Cemetery 
here,  dedicated  by  President  Lincoln  Nov.  19, 1863,  contains 
the  graves  of  3,580  Union  soldiers,  with  a  central  monument 
built  at  a  cost  of  .$50,000,  and  a  bronze  statue  of  Gen.  Rey- 

nolds. Since  the  close  of  the  war  numerous  Northern  State 
and  regimental  monuments  have  been  erected  on  the  vari- 

ous historic  points  on  the  battle-field.  The  Confederate 
dead  have  nearly  all  been  exhumed  from  the  battle-field 
and  taken  to  Southern  cemeteries.  Pop.  (1880)  2,814;  (1890) 
3,221,     See  Gkttysburo,  Campaign  anu  Battle  of. 

Gettysbiirar,  Campaign  and  Battle  of:  the  decisive 
campaign  and  battle  of  the  civil  war  in  the  U.  S. 

Campaign. — After  the  battle  of  Chancellorsville  (May  3- 
3, 1863)  the  Union  and  Confederate  armies  maintainecf  their 

positions  on  the  Rappahannock  near  F'redericksbnrg  until 
early  in  June,  when  Ilooker,  seeing  indications  of  a  movement 

on  Lee's  part,  sent  his  cavalry  toward  Culpeper  to  watch  the 
fords.  Lee  started  two  corps,  Ewell's  and  lyongstreet's,  by the  Shenandoah  valley,  to  invade  Pennsylvania,  retaining 

Hill's  corps  at  Fredericksburg  in  front  of  Hooker.  Hooker, 
learning  of  this  movement  through  Pleasanton's  cavalry  com- 

bat at  Brandy  Station  (June  9),  started  out  to  cover  Wash- 
ington, inarching  by  Centreville,  Edwards  Ferry  (.June  26- 

27),  and  Frederick,  threatening  Lee's  communications  at  or 
near  Hagerstown,  by  occupying  Middletown  and  the  passes 
of  the  South  Mountain,  and  ordering  the  Twelfth  Corps  to 

Harper's  Ferry.  Ewell.  marching  up  the  Shenandoah  valley, 
defeated  Milroy  at  Winchester  June  14  and  15,  and  crossed 
the  Potomac  at  Williamsport  on  the  15th,  occupied  Hagers- 

town and  Sharpsburg,  and  sent  his  cavalry  to  Chambersburg 
for  su|iplies.  Following  on,  he  marched  via  Chambersburg, 

Rodes's  division  to  Carlisle,  27th,  and  Early's  division  to 
York,  June  28 ;  whence,  under  orders  to  join  Longstreet  and 
Hill  at  Cashtown,  he  returned  to  Heidlersburg,  about  10 
miles  from  Gettysburg,  on  June  30,  joining  in  the  battle  the 
following  day.  Longstreet,  keeping  to  the  east  of  the  Blue 
Ridge,  with  Stuart  on  his  right  flank,  guarded  the  passes 

through  the  ridge  until  Hill's  corps  had  passed  him  on  its way  to  Shepardstown,  where  it  crossed  on  the  23d,  when  he 
also  moved  into  the  valley,  and  crossing  the  river  at  Will- 

iamsport on  the  24th  and  25th,  joined  Hill,  and  marched 
across  Maryland  into  Pennsylvania,  reaching  Chambers- 

burg June  27  and  Caslitown  on  the  29th,  whence  Gen.  Heth, 

of  Hill's  corps,  advancing  toward  Gettysburg  on  the  30th, 
discovered  Buford's  advance  and  returned  to  Cashtown. 
Stuart,  with  three  brigades  of  cavalry,  was  detached  from 
Longstreet  when  he  entered  the  Shenandoah  valley,  and  or- 

dered to  join  Ewell  on  the  Susquehanna.  In  pursuance  of 
these  orders  he  crossed  the  Potomac  below  Edwards  Ferry, 
and  passed  around  the  rear  and  right  of  the  Union  army  by 

way  of  Rockville,  Hood's  Mill,  Westminster,  Union  Mills, 
Hanover,  York,  and  Carlisle,  closely  followed  at  the  last  by 
the  Union  cavalry,  and  reached  Gettysburg,  meeting  Gregg 
in  the  cavalry  fight  of  July  3  on  the  right  of  the  Union  line. 

p]arly's  movement  toward"  the  cast  through  Chambersburg 
threatened  Harrisburg  and  Columliia.  and  eventually  Balti- 

more and  Washington,  and  led  Halleck  to  question  the  pro- 

priety of  Hooker's  movement  against  Lee's  communications. This  caused  Ilooker  to  ask  to  be  relieved  from  command. 

His  request  was  immediately  granted  and  Jleade  was  as- 
signed in  his  place,  assuming  command  on  June  28.  Meade 

at  once  directed  the  whole  army  northward  toward  Harris- 
burg, in  order  to  force  Lee  into  a  battle  before  he  could 

cross  the  Susquehanna.  Kilpatrick  led  the  advance  cavalry, 
Buford  following  on  the  left  and  Gregg  on  the  right.  Kil- 

patrick reached  Hanover  on  the  30th,  in  time  to  repulse  an 

attack  by  a  part  of  Stuart's  cavaliy.     Stuart,  finding  his  di- 
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il rect  road  to  Gettysburg  barred,  marelicd  on  to  York  and 
Carlisle  and  thence  to  Gettysburg  on  .Inly  S.  Buford.  mov- 

ing up  the  Cumberland  valley  liy  Boonsboro  and  Fairfield, 
reached  Gettysburg  on  the  afternoon  of  June  liO,  and  passed 

on  beyond  Seminary  Ridge,  taking  a  position  on  Jlel'her- 
sou's  Ridge  overlooking  Willoughby  Run,  where  he  opened 
the  battle  on  the  following  day,  July  1.  The  several  army- 
corps  marching  north  were  on  June  iJO  much  scattered.  The 
First  was  at  Marsh  Run,  about  5  miles  S.  W.  of  Gettysburg 
on  the  Emmetsburg  road,  the  Eleventh  at  Emnietsburg.  the 
Third  at  Bridgeport,  the  Fifth  at  Union  Mills,  the  Twelfth 
at  Littelstown,  the  Second  at  Uniontown,  and  the  Sixth  at 

Manchester  with  Gregg's  cavalry.  Kilpatrick's  cavalry  was 
at  Hanover.  All  except  the  Sixth  were  under  orders  for 
July  1  that  would  bring  them  nearer  Gettysburg.  The  Con- 

federates were  already  concentrated,  Longstreet  and  Hill  at 
Chambersburg  and  Cashtown  and  Ewell  at  Heidlersburg 
marching  to  join  them.  Meade,  while  pushing  on  toward 
Gettysburg,  had  not  decided  to  fight  at  that  place,  but,  to 
better  cover  Baltimore  and  Washington,  had  directed  his 
chiefs  of  engineers  and  artillery  to  select  a  line  at  Pipe 
creek  for  the  coming  battle,  when  tlie  collision  of  the  ad- 

vancing troops  determined  that  it  should  take  place  at 
Gettysburg. 

The  Battle. — Heth's  division,  advancing  on  the  morning 
of  July  1  by  the  Chambersburg  (or  Cashtown)  pike,  ap- 

proached the  line  held  by  Buford  with  his  dismounted  cav- 

alry upon  McPlierson's  Ridge,  and  at  about  8  A.  M.  Buford's 
artillery  opened  fire.  Buford  held  back  the  advance  of 

Heth's  division  for  about  two  hours,  until  Reynolds,  bring- 
ing up  the  First  Corps  with  all  haste,  re-enforced  him,  estab- 

lishing his  line  from  the  Fairfield  (or  Hagerstown)  road  on 
the  left  to  the  Mummasburg  road,  breaking  back  along  this 
road  at  an  acute  angle,  and  extending  a  short  distance  down 
the  hill  toward  the  low  ground  lying  N.  and  E.  of  the  vil- 

lage of  Gettysburg.  The  Eleventh  Corps,  arriving  at  aljout 

one  o'clock,  was  placed  on  this  low  ground  to  the  right  and 
rear  of  the  First  Corps,  its  left  on  the  Mummasburg  road  at 
some  distance  in  rear  of  the  right  of  the  First  Corps,  and  its 
right  on  Rock  creek  near  the  Harrisburg  road.  The  right 
of  the  First  Corps  and  the  left  of  the  Eleventh  were  com- 

manded by  Oak  Hill,  and  the  right  of  the  Eleventh  was  en- 
veloped by  Ewell  when  he  arrived  from  Carlisle.  The  line 

taken  up  by  the  Eleventh  Corps  was  weak  in  itself,  and  too 
long  for  the  number  of  men.  Howard  was,  however,  obliged 
to  occupy  it  to  cover  the  right  and  rear  of  the  First  Corps 

against  Ewell's  advance  from  the  N.  and  E.  In  this  posi- tion the  First  and  Eleventh  Corps  held  back  Hill  and  Ewell 
until  about  4  p.  ji.,  when  Ewell,  having  enveloped  the  right 
of  the  Eleventh  Corps,  rendered  its  position  untenal)le  and 
drove  it  back  through  Gettysburg,  uncovering  the  right  of 
the  First  Corps,  which  now,  enveloped  on  both  flanks,  also 
fell  back  in  comparatively  good  order  through  the  village, 
uniting  with  the  Eleventh  Corps  on  Cemetery  Hill,  where 
they  took  up  a  position  which  proved  an  important  part  of 

the  line  of  the  second  and  third  days'  battles.  The  fighting 
of  the  cavalry  and  the  First  Corps  was  despei'ate  and  bloody. 
Gen.  Reynolds  was  killed.  Gen.  Doubleday,  second  in  rank, 
commanded  the  corjis  until  relieved  by  Gen.  John  Newton, 
who,  ordered  forward  to  couniiand  the  corps,  met  it  at  Ceme- 

tery Hill.  The  losses  on  both  sides  were  heavy,  and  the  at- 

tack of  Heth's  corps  on  the  third  day  was  doubtless  less  vig- 
orous in  consequence.  The  right  of  the  Eleventh  Corps, 

under  Barlow,  was  also  heavily  engaged  and  suffered  severely 
before  falling  back.  During  the  night  and  following  day 
the  other  army-corps  came  up.  The  Twelfth  arrived  on  the 
evening  of  the  1st,  the  Second  and  part  of  the  Fifth  at  7  A.  M. 
of  the  2d,  the  remainder  of  the  Fifth  arriving  at  noon,  and 
the  last  of  the  Third  Corps  at  about  9  a.  m.  The  artillery 
reserve  came  up  at  10.30  A.  M.,  and  the  Sixth  Corps,  after 
marching  34  miles,  at  4  p.  M. 

Second  Day. — Some  shifting  of  troops  took  place,  and  the 
divisions  of  the  corps  were  in  some  cases  separated,  but 
when  the  line  was  formed  the  corps  were,  in  general  terms, 
placed  as  follows,  viz. : 

The  Twelfth  (Slocum)  on  the  right,  from  Spangler's  Mead- 
ow, extending  around  Culp's  Hill,  and  covering  the  Balti- 

more pike;  then  the  First  (Newton),  Eleventh  (Howard), 
and  Second  (Hancock),  extending  the  line  along  Cemetery 
Hill,  and  thence  in  a  southerly  direction  toward  Round  Top, 
with  the  Fifth  (Sykes)  in  reserve  on  the  Baltimore  pike  near 
Rock  creek.  The  Third  Corps  (Sickles)  occupied  the  line  of 
the  Emmetsburg  Tond  to  the  peach  orchard,  where  it  was 

sharply  refused  with  its  left  extending  toward  the  Devil's 

Den  and  Little  Round  Top.  The  Confederate  line  extended 

from  I'lcnner's  hill  on  its  left,  through  I  lie  village  and  along 
Seminary  Ridge,  Ewell  on  the  left,  llill  in  the  center,  while 
the  right  uiKlcr  Longstreet  was  extended  to  the  S.,  over- 

lapping Sickli-s's  left.  At  about  4  p.  M.  Longstreet  made  a 
sudden  and  vigorous  attack,  foreitig  the  salient  at  the  peach 
orchard  and  driving  in  the  successive  regiments  ami  bri- 

gades from  the  left  toward  the  right  of  the  Third  Corps, 
]Hishing  them  back  across  the  wheat-field,  gaining  the 

Devil's  Den,  and  threatening  to  take  Little  Round  Top. 
The  latter  was  saved  by  thi^  timely  action  of  Warren,  who, 

leading  Vincent's  and  Weed's  brigades  and  Ilazlett's  bat- 
tery up  the  north  slope,  reacheil  the  summit  in  time  to  re- 

pulse the  Confederate  assault,  but  with  the  loss  of  Weed 
and  Hazlett  killed  and  Vincent  mortally  wounded.  The 
Third  Corfis,  although  driven  back  with  great  loss,  inflicted 
corres]ionding  losses  upon  the  enemy,  and  fell  back  in  rela- 

tively good  order,  supported  by  part  of  the  Twelfth,  .Second, 
and  Fiftli  Corps  aiul  by  the  efficient  action  of  the  artillery 
under  McGilvery.  The  Sixth  Corps  having  now  arrived, 
and  having  been  placed  in  position  on  the  left  of  the  .Sec- 

ond, the  line  was  finally  established  with  its  left  resting  on 
Little  Round  Top,  and  the  fighting  in  this  part  of  the  field 
ended  with  the  close  of  the  day.  About  6  p.  m.  Ewell  at- 

tacked the  right  center  at  Cemetery  and  Culp's  Hills,  Early 
gaining  a  temporary  foothold  on  Cemetery  Hill  in  Howard's 
front,  from  which  he  was  soon  driven;  imt  on  Culii's  Hill a  considerable  extent  of  the  earthworks,  from  which  a  );iart 
of  the  Twelfth  Corps  had  been  withdrawn  to  strengthen  the 
left,  was  occupied  and  held  during  the  night.  The  fighting 
on  the  Union  left  during  the  day  was  very  severe,  and  the 
losses,  particularly  of  the  Third  Corps,  large. 

ITiird  Day. — At  dawn  of  July  3  fighting  for  the  recovery 

of  the  works  at  Culp's  Hill  began  and  continued  until  nearly 
noon,  when  the  Confederates  were  driven  out.  the  line  re-es- 
talilished.  and  the  Union  right  and  rear  again  made  secure. 
The  Confederate  losses  in  this  part  of  the  field  were  se- 

vere, and  the  Union  losses  also  large.  At  about  1  p.  M.  Leo 
opened  upon  the  Union  center  with  about  155  gims,  and 
Meade  replied  with  about  80.  The  cannonade  continued 

until  about  3  p.  M.,  when  Pickett's  division  charged.  The 
ailvance  was  made  in  three  lines  across  the  very  gentle 
sloiies  of  the  valley  for  a  distance  of  aliout  1.400  yards,  over 
most  of  which  it  was  exposed  to  a  converging  artillery  fire, 
and  after  passing  the  Emmetsburg  road  to  the  ftdl  fire  of 
the  artillery  and  infantry.  The  Union  infantry  fire  was  re- 

served for  close  action,  at  from  200  to  300  yards.  The  at- 
tacking force  advanced  most  gallantly,  and  at  the  center 

reached  and  drove  back  the  first  Union  line  to  the  second, 
where  the  assault  was  stopped  anil  the  Confederates  beaten 
and  driven  back  with  great  losses  in  killed,  wounded,  and 
prisoners.  This  was  the  culmination  and  end  of  the  battle 

on  the  main  line.  Simultaneously  with  Pickett's  charge 
Stuart's  cavalry  arriving  from  Carlisle,  as  previously  de- 

scribed, fell  upon  the  cavalry  of  the  Union  right  wing  under 

Gregg,  with  the  evident  design  of  breaking  through  and  at- 
tacking the  line  in  rear,  and  thus  aiding  Pickett's  charge. 

A  spirited  cavalry  fight  took  place,  in  which  Gregg  stopped 
and  beat  back  a  nuich  superior  force,  comiielling  it  to  take 
a  wide  detour  to  Join  the  rest  of  the  army.  Upon  the  Union 

left,  after  the  repulse  of  Pickett's  charge,  a  brisk  cavalry 
action  against  the  enemy's  advanced  skirmishers  was  in- 

augurated by  Gen.  Kilpatrick,  in  which  Gen.  Farnsworth 
was  killed.  This  ended  the  fighting  for  the  day.  Through- 

out July  4  both  armies  occupied  their  positions,  Lee  with- 
drawing his  trains  during  the  night,  and.  following  with  his 

troops  on  the  5th,  returned  to  Virginia. 
The  aggregate  effective  strength  of  the  Union  army  was 

about  93,500  men.  The  Sixth  Corps,  which  was  hardly  en- 
gaged, contained  about  15.000.  The  best  estimates  place  the 

Confederate  force  on  the  field  at  about  70.000  men.  The 
Union  losses  were  :  killed,  3.072  ;  wounded,  14.497  ;  missing, 
5,434:  total,  23,003.  The  Confederates  report  their  losses 
as  killed,  2,592  ;  wounded,  12,709  ;  missing,  5,1.50  :  total.  20,- 
451.  See  Battles  and  Leaders  of  the  Civil  \V<tr.  Official 
Record,  etc.  Jasies  Mercur. 

Genlincx  (Fr.  pron.  zhlilai'iks),  or  GenHukx.  Arnold  : 
Cartesian  philosopher  ;  b.  in  Antwerp.  Belgium,  1625  ;  stud- 

ied at  the  University  of  Louvain,  where  he  became  a  suc- 
cessful lecturer.  He  afterward  went  to  Leyden  and  entered 

the  Protestant  Church,  having  previously  been  a  Roman 
Catholic.  D.  1669.  In  his  philosophy  he  anticipated  the 
system  of  Spinoza.    Among  his  writings,  most  of  which 
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were  published  postliuinously,  may  be  meiitiouod  Jlela- 

plii/sica  vara,  (16'Jl)  mid  Ti/Hei  iTfouTiv,  Sive  J^'lhica,  etc. 
(l(ii)O). 

(Jeyser,  gi'ser  [from  leel.  Geysir,  name  of  one  of  the  Ice- 
landic sfyscrs  (the  generic  term  being  hoe.i'  or  lany),  liter., 

tlie  giisluV,  (leriv.  of  (/ei/sa,  gusli]:  an  eruptive  hot  spring 
from  which  water  is  projected,  at  more  or  less  regular  in- 

tervals, as  from  a  fountain.  Geysers,  hot  springs,  and  nuid 
springs  are  associated  in  districts  of  comparatively  recent 
volcanic  activity.  It  is  probable  that  these  dilferent  forms 
of  water  movement  indicate  different  stages  in  the  develop- 

ment of  the  springs,  as  changes  have  been  known  from  one 
form  to  another.  The  water  is  received  Ijy  inliltration 
from  the  surface,  and  the  heat  is  believed  to  be  derived 
from  buried  lava  flows,  not  yet  entirely  cooled.  Acconling 
to  the  relation  of  the  several  elements  concerned — rate  and 
amount  of  water  movement,  temperature  of  und<;rground 
rocks,  arrangement  of  water-passages,  etc. — the  activity  of  the 
springs  may  take  one  form  or  another.  Geysers  are  pro- 

duced when  a  column  of  water  accumulates  in  a  nearly 
vertical  [lassage  of  considerable  depth  so  that  it  nuiy  be 
heated  at  the  bottom  to  temperatures  above  the  ordinary 
ijoiling-point.  When  the  temperature  reaches  such  a  de- 

gree that  the  water  boils  in  spite  of  the  pressure  of  the 
superincumbent  column,  steam  is  formed  rapidly  and  the 
greater  part  of  the  water  is  violently  discharged.  The 
■water  issuing  from  geysers  usually  forms  a  siliceous  deposit 
around  the  vent ;  the  hot  springs  of  geyser  districts  build 
siliceous  terraces  of  great  beauty,  both  in  form  and  color. 

The  geysers  of  Iceland  have  been  known  for  seven  cen- 
turies, and  until  the  nineteenth  century  they  were  believed 

to  be  unique.  The  chief  examples  there  are  the  Great 
Geyser,  the  Little  Geyser,  and  the  Scrokhr  or  Churn.  The 
action  of  the  first  eiidures  five  or  ten  minutes  at  intervals 
commonlv  about  a  day  long,  throwing  water  to  a  height  of 
100  or  200  feet.  The  geysers  of  the  Yellowstoxe  National 
Park  (g.  i\)  are  much  more  numerous  than  those  of  any 
other  field  in  the  world,  over  seventy  being  enumerated,  be- 

sides more  than  2,000  hot  springs,  for  the  most  part  in  four 

"  basins,"  within  a  large  area  of  lava  flows.  Among  the 
most  remarkable  are  Old  Faithful,  so  called  from  the 
regularity  with  which  its  eruptions  occur  at  intervals  of  a 
little  more  than  an  hour:  the  Giant,  from  which  a  great 
volume  of  water  is  thrown  200  feet  into  the  air ;  the  Giantess, 
the  Beehive,  etc.  The  geysers,  hot  springs,  and  terraces  of 
Rotomahana  on  the  north  island  of  New  Zealand  were  de- 

stroyed by  a  volcanic  eruption  in  .June.  1886.  See  Peale, 
Twelfth  Annual  Report  of  the  Geological  Surveys  of  the 

Territories  (Hayden's  survey).  W.  M.  Davis. 
Gfror'er,  August  Friedrich:  historian ;  b.  at  Calw.Wilr- 

temberg,  Mar.  5,  1803 ;  studied  at  the  University  of  Tilbin- 
gen  from  1821  to  182.5,  and  in  1828  became  a  Eepetent  or 
tutor  of  theology  in  that  university ;  but  in  1830  gave  up 
that  position  to  become  the  librarian  of  the  royal  library  at 
Stuttgart,  where  he  devoted  himself  to  historical  studies, 
the  result  of  whicli  was  his  Philo  imd  die  judisch-alexan- 
drinische  Tfieosophie  (1831).  His  subsequent  works  revealed 
an  anti-Protestant  tendency  which  became  an  avowed  sym- 

pathy with  Roman  Catholicism  in  his  work  on  churen  his- 
tory, Allyemeine  KirchenyeschiclUe  (1841-46).  In  the  latter 

year  he  was  called  to  Freiberg  as  Professor  of  History.  He 
sat  in  tlie  Frankfort  Parliament  of  1848,  where  he  identified 
himself  with  the  Grossdeutsche  party,  and  was  one  of  the 
bitter  opponents  of  Prussia.  In  1853  he  openly  professed 
the  Roman  Catholic  faith,  championing  it  wiih  the  zeal  of 
a  new  convei't.  I),  at  Carlsbad,  July  6,  1861.  Among  his 
other  wurks  are  a  biograpliy  of  Gustavus  Adolphus,  Gustav 
Adolph,  Kimig  von  Hchu'eden.  und  seine  Zeit  (1S3.5-37;  4th 
cd.  1863) ;  a  critical  history  of  primitive  Christianity,  Krit- 
ische  Geschichte  des  Urchristenthums  (1838) ;  a  history  of 
the  Franks,  Geschichte  der  ost-  und  west-frdnkischen  Karo- 
linger  (1848) ;  and  a  work  on  Gregory  VII.,  Papst  Gregor 
VII.  U7id  sein  Zeitalter  (1859-61).  F.  M.  Colby. 

(ihalcha  Languages:  See  Iranian  Languages. 

(Jhat,  ga.wt.  or  (liliaut  [from  Hind.  ghat,  mountain  pass 
f)r  jjath,  mountain-range,  hillside  path] :  in  India,  (1),  a  pass 
through  a  mountain-range ;  (2)  a  landing-place  or  stairway 
fur  people  to  use  in  going  on  or  off  boats  in  the  rivers. 
These  ghats  are  used  also  as  bathing-houses,  and  as  places 
of  rest  and  recreation. 

(ihats,  or  (jliaiits.  The  :  two  chains  of  mountains  in  the 
peninsula  of    Hindustan,   running  respectively   along  the 

eastern  and  western  coasts,  joining  each  other  in  CafM?  Como- 
rin,  and  inclosing  on  the  two  sides  the  table-lanil  of  the 
Deccan.  The  Western  (ihats  form  a  distinct  range,  though 
!nterru])ted  Ijy  the  gap  of  Palghalcheri,  of  a  height  varying 
betw(H'n  4,000  and  7,000  feet.  Their  gold  mines  have  long 
been  worked,  but  in  1874  gold-bearing  strata  of  extraordi- 

nary richness  were  discovered.  The  west  side  of  these 
mountains  is  very  stee]i.  but  toward  the  interior  they  slope 

in  gentle  undulations.  1'he  Kastern  (ihats  are  lower,  their 
average  height  being  only  1,500  feel  ;  they  are  often  inter- 
ruj>teil,  and  almost  disappear  ere  reaching  Cape  Coinorin. 

<illia>vazit!,  or  simply  Ohaivazi  (which  is  both  a  singular 
anil  a  |)lural) :  a  degradi'd  class  of  jiublic  dancers  in  Kgypl 
who  amuse  the  i)opulace  with  their  ])erf(jrmances.  They  are 
of  both  sexes,  and  must  be  distinguished  from  the  more  re- 
spectal)le  class  of  Egyptian  singing-girls  called  almehs. 
See  Almeh. 

Gliazali,  or  Gliazzali,  Abu  Hamed  Mohammed  :  See  Al- 
Gazzali. 

fihazipur.  giiSi-ze'e-poor' :  town  of  British  India  and  the 
capital  of  the  district  of  Ghazipur ;  on  the  left  bank  of  the 
Gauges  (see  nui])  of  Nortli  Inclia,  ref.  6-G).  Rose-culture 
and  the  manufacture  of  rose-water  and  ro.se-oil  furnish  the 

most  conspicuous  articles  in  its  bazaars.  Lord  C'ornwallis 
is  buried  here.     Pop.  40,000. 

Grhaz'ni  (sometimes  .spelled  Giiizxi  or  Ghuznee):  a  walled 
city  of  Afghanistan,  the  seat  of  two  media>val  dynasties  and 
not  without  imjiortance  in  modern  history;  on  the  central 

table-land  in  Ion.  68°  20'  E.,  lat.  33°  24'  N. ;  7.726  feet  above 
the  sea,  on  the  direct  road  from  Candahar  to  Kabul  (see  map 
of  Asia,  ref.  5-1)).  Its  history  begins  with  the  tenth  cen- 

tury, when  it  w.as  the  capital  of  the  Ghiznevid  empire.  After 
falling  successively  into  the  hands  of  the  Sultan  of  GhQr 
and  of  the  Mongols,  it  was  in  the  eighteenth  century  incor- 

porated in  the  kingdom  of  Afghanistan.  In  1839  the  British 
took  tlie  place  by  assault,  and  having  lost  it  in  1842  retook 
it  in  the  same  year.  There  are  many  ruins  in  the  vicinity 
and  some  structures  of  interest,  as  the  tomb  of  Mahmud, 
the  minaret  of  Mahmud  and  that  of  ̂ Slassaud,  and  the  tomb 
of  Fatteh  Khan.  The  Gates  of  Somnath,  celebrated  wooden 
gates  of  deodar  richly  carved  in  geometric  Saracenic  pat- 

terns, formerly  belonged  to  the  tomb  of  Mahmud,  but  were 
carried  off  by  Lord  Ellenborough  in  1842,  and  are  now  in 
the  arsenal  at  Agra.  They  are  11  by  9|  feet  in  size.  They 
were  objects  of  veneration,  and,  according  to  prophecy,  the 
downfall  of  the  Sikh  dominion  turned  on  their  removal. 

There  are  many  holy  shrines  about  Ghazni  to  which  Mo- 
hammedans make  pilgrimage.     Pop.  about  10,000. 

M.  W.  Harrington. 

Ghee,  gee  [from  Hind.  ̂ ^J  <  Sanskr.  ,9^ r^d.  ghee,  orig- 
inally perf.  partic.  of  ghar-,  drip]  :  a  variety  of  butter  pre- 
pared in  India  from  the  milk  of  the  buffalo  or  the  cow. 

The  milk  is  boiled,  then  cooled,  curdled  with  sour  milk, 
churned,  and  after  the  butter  comes  it  is  put  aside  till  it 
begins  to  grow  rancid  ;  then  boiled,  mixed  with  sour  milk 
{dhye),  salt,  and  sometimes  with  aromatics,  and  is  then 
ready  for  use.  It  has  a  strong  and  disagreeable  smell  and 
flavor,  but  is  extensively  used  in  India. 

Gheel,  gal :  town  of  Belgium :  in  the  province  of  Ant- 
werp (see  map  of  Holland  and  Belgium,  ref.  9-F).  Since 

the  seventh  century  this  town  and  its  surroundings  have 
been  inhabited  by  a  great  number  of  idiots  and  lunatics, 
who  at  first  sought  a  cure  here  from  the  shrine  of  St. 
Dymphnea.  and  later  from  the  peculiar  and  often  advan- 

tageous treatment  they  underwent  in  the  houses  of  the  citi- 
zens and  farmers.  The  establishment  is  now  under  govern- 
ment control.     Pop.  10,800. 

Ghent,  gent  (in  Pi-.  Gaud):  city  of  Belgium,  and  the 
capital  of  the  province  of  East  Flanders :  situated  at  tlie 
confluence  of  the  Scheldt  and  the  Lys,  and  traversed  with 
numerous  canals  and  branches  of  the  rivers,  which  divide 

the  city  into  twenty-six  islands,  connected  with  each  other 
by  aViout  300  larger  and  minor  bridges  (see  map  of  Holland 

and  Belgium,  ref.  9-C').  The  general  character  of  the  city 
is  that  of  a  town  of  the  Middle  Ages  which  has  largely  be- 

come modern  ;  dark  and  narrow  streets,  with  singular 
houses  towering  like  castles,  alternate  with  open  and  beau- 

tiful quays  lined  with  elegant  edifices.  The  best  view  of 
the  city  may  be  had  from  the  Belfry  (Beffroi),  which  occu- 

pies a  central  position,  is  375  feet  high,  built  1183-1339,  and 
adorned  on  its  highest  point  by  a  golden  dragon  10  feet  in 
length.     Other  interesting  edifices  are  the  Cathedral  of  St 
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Bavon,  onp  of  the  most  splenilid  fhnroli  edificps  of  Belgium, 
the  interior  eovereil  with  iiiurhle,  tlie  doors  cast  in  bronze, 
the  crypt  built  041,  the  ohoir  and  the  chapels  1228  ;  the 
Church  of  St.  Nicholas,  a  Gothic  structure  of  the  thirteenth 

century ;  the  Church  of  St.  Michael,  of  the  fifteenth  cen- 
tury, with  an  unfinished  tower;  the  Church  of  St.  Peter, 

restored  in  1639-1718,  and  coiitainiuj,'  many  fine  pictures; 
and  the  ruins  of  the  cliapel  of  St.  Macarius,  belonging  to 
the  old  citadel.  The  town-house,  or  hotel  de  ville,  stand- 

ing near  the  Beffroi,  is  a  very  interesting  structure  ;  its 
front,  finished  iu  1533  and  twice  restored,  is  very  rich  in  its 
ornamentation  ;  in  the  hall  the  Pacification  de  Ghand  was 
signed  in  1576.  The  university,  situated  on  the  other  side 
of  the  Beffroi,  was  built  in  1818  by  Koelandt.  and  contains 
a  magnificent  commencement-hall,  a  rotunda  with  room 
for  1,700  persons,  and  lighted  from  above  through  a  cupola  ; 
it  has  a  library  of  250,000  volumes,  and  is  attended  by  about 
900  students.  The  Bourse  occupies  the  lower  part  of  the 
Palace  of  Justice,  built  in  1846  by  Koelandt,  and  presenting 
an  elegant  peristyle  of  the  Corinthian  order ;  opposite 
stands  the  beautiful  theater,  built  in  1848.  Tlie  Begynhof, 
or  Grand  Beguinage,  a  large  nunnery  founded  in  the  thir- 

teenth century,  was  in  1873  transferred  from  its  former  posi- 
tion near  the  Bruges  gate  to  a  site  on  the  N.  E.  of  the  city. 

It  forms  a  little  town  of  itself,  with  eighteen  convents  and 
a  church,  and  is  inhabited  by  about  700  Beguincs.  Ghent 
also  contains  many  monasteries.  Among  the  public  places 
the  most  remarkable  are  the  Vrydag-markt,  where  the 
Dulle  Griete  (Crazy  Margaret)  lies,  a  giant  cannon  from  the 
fifteenth  century,  and  where  the  executions  under  the  Duke 
of  Alva  took  place ;  and  the  Kauter,  a  parade-ground  and 
flower-market,  where  Van  Eyok  and  Jacob  van  Artevelde 
lived.  Ghent  has  an  excellent  botanical  garden,  a  conser- 

vatory of  music,  and  numerous  other  scientific  and  benevo- 
lent institutions.  With  respect  to  its  manufactures,  it  does 

not  occupy  so  prominent  a  place  as  it  formerly  did,  yet  its 
spinning,  weaving  and  cotton-printing  industry,  and  its 
manufactures  of  lace,  leather,  sugar,  and  machinery,  are 
considerable,  and  a  single  linen-factorv  employs  3,000  per- 

sons. The  horticultural  interests  of  Ghent  are  very  great. 
Its  commerce  is  extensive,  and  its  harbor  and  shijiping  fa- 

cilities excellent ;  vessels  drawing  17  feet  can  get  close  to 
the  city. 

In  historical  respects  Ghent  is  a  famous  place.  In  949 
the  Emperor  Otto  the  Great  built  a  castle  in  order  to  defend 
the  city  against  the  Counts  of  Flanders ;  nevertheless,  in 
1000  the  counts  seized  the  city.  In  the  fourteenth  century 
Ghent,  under  Jacob  van  Artevelde,  waged  violent  wars 
against  Louis  of  Flanders  and  the  Dukes  of  Burgundy.  It 
was  at  that  time  at  the  culmination  of  its  prosperity.  It 
mustered  an  army  of  50,000  men ;  the  contingent  of  the 
wool-weavers  alone  was  18,000  men.  In  the  fifteenth  cen- 

tury it  fought  obstinately  against  Charles  the  Bold,  but 
under  the  Emperor  Charles  V.  its  splendor  began  to  wane  ; 
it  was  conquered  by  the  emperor  in  1540,  and  heavily 
taxed.  Charles  V.  was  born  at  Ghent,  but  showed  no  par- 

tiality for  his  native  city.  When  his  sister  Maria,  regent 
of  the  Netherlands,  demanded  a  subsidy  of  1,200,000  gold 
florins  from  Flanders  and  the  citizens  refused  to  pay,  the 
emperor  carried  through  his  will  without  mercy.  In  1576 
the  Pacification  de  Gand  was  concluded  in  Ghent,  a  confed- 

eration between  Holland,  Zealand,  and  the  southern  prov- 
inces of  the  Netlierlands  against  Spain.  It  was  conquered 

in  1584  by  the  Duke  of  Parma,  and  in  1678  by  Louis  XIV. 
of  Prance,  who,  however,  restored  it  to  Spain.  In  1713  it 
fell  to  Austria.  Several  times  it  was  taken  by  the  French, 
but  by  the  Peace  of  Paris  in  1814  it  was  incor]iorated  into 
the  kingdom  of  the  Nethcrlamls  ;  on  the  estal)lishnient  of 
the  kingdom  of  Belgium  in  1830  it  became  a  Belgian  posses- 

sion.    Pop.  (1891)  150,223  ;  (1896)  159,318. 

Ghent,  Treaty  of:  a  treaty  between  the  U.  S.  and  Great 
Britain,  negotiated  on  the  part  of  the  U.  S.  by  John  Q. 
Adams,  Henry  Clay,  Albert  Gallatin,  and  two  other  envoys 
at  Ghent.  It  was  concluded  Dec.  24.  1814,  and  the  ratifi- 

cations were  exchanged  Feb.  17,  181.5.  It  j)ut  an  end  to 
the  war  which  was  begun  by  an  act  of  the  two  Houses  of 
Congress,  signed  by  the  President  June  18,  1812.  The 
leading  provisions  were :  (1)  Restoration  of  all  territory, 
places,  and  possessions  taken  by  either  party  from  the  other 
during  the  war,  except  the  islands  mentioned  in  Article  IV. 
Public  property  remaining  in  such  places  at  the  time  of  rati- 

fying the  treaty  was  not  to  be  destroyed  or  carried  away, 
and  the  same  engagement  was  made  as  to  slaves  and  other 

private  property  (Art.  I.).  (2)  Article  IV.  provides  the  ap- 
pointment of  a  connnission  to  decide  to  which  of  the  two 

powers  certain  islands  in  and  near  Passamaqnoddy  Bay 
belong;  and  if  the  conuuission  should  fail  to  come  to  a 
decision,  the  subject  was  to  bo  referrcil  to  some  friendly 
sovereign  or  state.  (3)  Articles  V.-VIH.  nroviile  for  sev- 

eral commissions  to  settle  the  line  of  boundary  as  described 
in  the  treaty  of  1783 — one  commission  to  settle  the  line 
from  the  river  St.  Croix  to  where  the  45th  jiarallel  cuts 
the  river  St.  Lawrence  (called  the  Iroquois  or  Cataraqua  in 
the  treaty) :  another  to  determine  the  middle  of  the  water- 
communications  from  that  ]ioint  to  Lake  .S\iperior:  ami  a 
third  to  adjust  the  limits  from  llie  "  water-communicatiiin 
between  Lakes  Huron  and  Sujierioi'  to  the  most  northwestern 
point  of  the  Lake  of  the  Woods."  If  either  of  theses  com- 

missions should  not  make  a  decision,  the  subject  was  to  bo 
referred  to  a  friendly  sovereign  or  state,  as  before.  (4)  Ar- 

ticle IX.  binds  both  parties  to  use  their  best  endeavors  to 
abolish  the  slave-trade,  as  being  "irreconcilable  with  the 
principles  of  humanity  and  justice."  The  Treaty  of  Ghent 
is  remarkable  for  omitting  to  provide  for  some  important 
interests.  The  impressment  of  seamen,  one  of  the  main 
causes  of  the  war,  togetlier  witli  certain  questions  of  nniri- 
time  rights  concerning  pre-emption  and  paper  blockades 
for  instance,  and  the  claims  of  the  U.  S.  still  to  participate  in 
the  fisheries  according  to  the  provisions  of  the  treaty  of  1783, 
were  passed  over  in  silence  ;  and  no  conclusion  was  reached 
touching  the  naval  forces  to  be  maintained  conjointly  on  the 
northern  lakes,  which  were  common  to  both  parties. 

Revised  by  T.  S.  Woolset. 

Gherardesca.  ga-ratir-deskali :  a  noble  family  of  Pisa ; 
prominent  in  the  Ghibelline  party.  The  most  noted  name 
is  that  of  Ugolino  della  Gherardesca,  wlio  conspired  against 
his  former  party  with  Giovanni  Visconti.  the  chieftain  of 
the  Guelphs.  Their  plans  were  discovered  and  L^golino 
was  imprisoned,  but  escaped  and  joined  the  Florentines, 
then  at  war  with  Pisa.  Fear  induced  his  fellow  citizens 
to  restore  his  possessions  to  him,  and  on  his  return  in  1276 
his  liberality  in  distributing  gifts  gained  him  a  high  posi- 

tion in  the  city.  On  the  outlireak  of  the  war  with  Genoa 
he  was  made  a  captain  of  the  Pisan  fleet,  and  was  one  of 
the  three  admirals  to  command  in  the  battle  of  Meloria  in 
1384,  the  fatal  issue  of  which  was  attributed  to  his  treach- 

ery or  cowardice  in  setting  the  example  of  flight  at  the 
critical  moment.  Yet  he  was  soon  afterward  intnasted 

with  almost  dictatorial  powers,  which  he  employed  in  ad- 

vancing his  selfish  interests  at  the  expense  of  the  city's  wel- 
fare. He  seemed  to  wish  neither  victory  for  the  Pisans  nor 

an  advantageous  settlement  of  their  differences  with  the 
Guelph  cities  lest  it  should  strengthen  the  hands  of  his 
enemies.  He  offended  both  parties  in  the  city,  and  was 
forced  for  a  brief  interval  to  associate  his  nephew  Nino 
Visconti  with  him  in  the  government,  but  regained  his 
power  and  ruled  more  tyrannically  than  before.  At  last  his 
violence  provoked  a  revolt  headed  by  Ruggiero.  the  arch- 

bishop, whose  nephew  was  one  of  Ugolino's  victims.  The Ghibellines  invested  the  Palazzo  del  Populo,  whieli  after  a 
desperate  defense  Ugolino  was  forced  to  surrender  July, 
1288.  With  his  two  sons  and  two  grandsons  he  was  im- 

prisoned in  the  Gualandi  Tower,  afterward  called  the  Tower 
of  Hunger,  and  at  the  instance  of  the  archbishop  left  to  die 
of  starvation.  The  sufferings  of  the  prisoners  and  the  story 
of  Ugolino  form  the  subject  of  one  of  the  most  pathetic 

passages  in  Dante's  Inferno.  In  spite  of  the  fate  of  Ugo- 
lino, the  family  continued  to  be  prominent  in  Pisan  affairs 

for  many  years,  and  in  1329  again  held  the  chief  power  in 
the  person  of  Xieri  Donoratico  Gherardesca.   F.  M.  Colby. 

Glierardi,  ga-raardee,  Bancroft  :   rear-admiral  U.   S. 
navy ;  b.  in  Jackson,  La.,  Xov.  10,  1832  ;  entered  the  navy 
as  a  midshipnuin  June  29,  1846 ;  served  in  the  Pacific 
squadron  till  1850 ;  entered  the  Naval  Academy  in  1852, 
and  was  made  passed  midshipman  that  same  year  ;  became 
master  and  lieutenant  in  1855  ;  served  on  the  Lancaster  of 

the  Pacific  squadron;  was  made  lieutenant-commander  in 
1862,  anil  commanded  the  steamers  Chocorua  and  Port 
Royal  (West  Gulf  blockading  squadron)  during  1863  and 
1864.  taking  part  in  the  latter  vessel  in  the  battle  of  Mobile 
Bay.  Toward  the  end  of  the  war  he  was  given  command  of 
the  Pequot.  He  was  promoted  commander  in  1866,  captain 
1874,  commodore  1884,  and  rear-admiral  in  1887.  He  was 
commandant  of  the  Brooklyn  navy-yard  1887-80,  and 
commander-in-chief  of  the  North  Atlantic  squadron  1889- 
93.     In  1892,  as  commander  of  a  special  squadron  of  five 
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vessels,  and  lio  visited  the  Cciitnil  and  South  American  re- 

publics fur  the  [>urf)ose  of  iii'esciitiiig  to  each  an  invitation 
I'fom  till!  President  to  take  part  in  the  international  naval 
jiarade  and  review,  in  honor  of  Columbus,  in  New  York  har- 

bor, Ai)r.  36-37,  18!)3.  Admiral  (iherardi  himself  was  placed 
in  coMMuand  of  tlie  review,  and  took  a  prominent  part  in  the 
subsequent  festivities  in  honor  of  the  foreign  naval  visitors. 
He  was  highly  commended  by  the  Secretary  of  the  Navy  for 
his  conduct  of  the  affair,  and  was  a|ipoinleil  cuiiimandant  of 
the  Brooklyn  navy-yard.     Ketired  Nov.  lU,  18'J4. 

(ilierkili,  ger'kin  [loan-word  from  Dutch  ayurkje ;  cf. Germ.  Otirke,  introduced  by  way  of  Polish  ultini.  from 

Pers.] :  a  small  cucumber  or  cucuniber-like  fruit  used  for 
pickling.  The  common  form  of  gherkin  is  sinii)ly  a  very 
small  and  immature  cucumber.  There  are  several  small 
varieties  of  cucumber  grown  for  gherkins.  The  burr  or 
West  Indian  gherkin  is  a  distinct  species  {Cucumix  an- 
guria),  which  bears  small  prickly  fruit.  This  is  little 
grown.  L.  H.  B. 

Uhibelliiies,  gib'e-le'enz:  See  Guelphs. 
(xhiherti,  gee-bar'tee,  Lorexzo  :  Florentine  sculptor :  b.  at 

Pelago  in  1378.  He  learni'd  the  arts  of  modeling  ami  fus- 
ing metals  and  of  architecture  from  his  stejifather,  Bartolo 

or  Bartoluceio  di  Michele,  a  distinguished  goldsmith,  in 
whose  workshop  Brunelleschi  and  Donatello  also  studied. 
Stamina  is  sui)|)Osed  to  have  taught  him  painting.  In  his 
early  years  Ghil)erti  went  by  the  name  of  Lorenzo  di  Bar- 

tolo, an  appellation  which  gave  doubts  as  to  the  legitimacy 
of  his  l)irth,  and  would  have  ]irevented  his  being  elected  as 
magistrate,  had  he  not  appealed  to  the  Signory  and  estab- 

lished the  fact  of  his  being  son  of  Clone  di  Ser  Bonaccorso, 
the  first  husband  of  Mona  Piore. 

In  140U,  when  the  plague  was  devastating  Florence,  he 
went  to  Rimini  in  company  with  a  painter  of  the  Giottes(|ue 
school  to  decorate  some  rooms  in  fresco  in  the  Gattolo,  the 
palace  of  Carlo  Malatesta.  No  remains  of  his  work  there 
exist.  He  was  recalled  to  Florence  by  Bartolo,  his  step- 

father, to  take  part  in  the  competition  for  the  gates  of  San 
Giovanni  the  Baptistery.  The  seven  most  able  sculptors  of 
Tuscany  were  elected  to  compete ;  the  subject  given  was 
Abraham  about  to  sacrifice  Isaac.  The  Judges  wavered  be- 

tween Brunelleschi  and  Gliiberti's  designs,  but  the  prize  fell to  Ghiljerti,  who  well  merited  it,  as  both  Donatello  and 
Brunelleschi  generously  avowed  to  the  Judges  that  he  had 
surpassed  them  all.  The  first  pair  of  doors  was  completed 
by  Ghiberti  after  twenty-one  years'  work.  These  doors  cost 
33,000  florins,  the  metal  alone  weighing  34,000  lb.  This 
pair  of  doors  is  now  in  the  northern  doorway  of  the  bap- 

tistery: it  was  finished  in  1434.  Ghiberti"s  fame  having 
spread  during  this  time,  he  had  other  important  works  in 
hand — a  San  Giorantii  in  bronze  for  one  of  the  niches  in 
Orsanmichele,  two  bas-reliefs  for  the  baptistery  of  the  cathe- 

dral in  Siena,  representing  stories  from  the  life  of  St.  John, 
a  St.  3Iatthew  in  bronze  for  the  Arte  del  Cambio  in  Flor- 

ence, a  reliquary  in  metal  for  the  bones  of  the  martyrs  Pro- 
tus.  Hyacinth,  and  Nemesius,  besides  other  statues  and  deli- 

cate works  in  gold  and  silver  of  exquisite  finish.  The  sec- 
ond pair  of  doors  for  San  Giovanni  was  intrusted  to  hira  in 

1424  Ijy  the  priors,  with  the  injunction  to  surpass  himself  in 
this  work,  having  surpassed  all  others  in  the  former  one. 
These  gates,  declared  by  Michaelangelo  to  be  worthy  of  be- 

ing the  gates  of  Paradise,  are  now  in  the  eastern  doorway, 
facing  the  cathedral ;  they  afforded  so  much  satisfaction  to 
the  .Signory  that  besides  the  price  agreed  upon  they  gave  Ghi- 

berti a  farm  near  the  Abbey  of  Settimo.  While  this  impor- 
tant work  was  going  on  he  was  intrusted  with  the  designs 

tor  the  stained  glass  windows  in  Santa  Maria  del  Fiore, 
three  of  which  are  in  the  Tribune.  There  is  also  a  Corona- 

tion of  the  Virgin  designed  by  him  in  stained  glass  at  Arezzo 
in  the  basilica.  This  evidently  was  originally  intended  for 

Santa  Maria  del  Fiore,  but  Donatello's  composition  was chosen  in  its  stead.  Ghiberti  died  in  Florence  in  1455. 
Although  the  register  afhrms  that  Lorenzo  Ghiberti  was 
buried  in  Santa  Croce,  the  site  of  his  grave  is  quite  undis- 
coverable.  W.  J.  Stillman. 

Ghikii,  gee'kaa:  the  name  of  a  princely  fainily  of  the 
Danuliian  principalities,  over  which  several  Ghikas  ruled  as 
hospoilars,  and  in  which  many  of  them  held  very  high  state 
offices.  In  1657  George  Ghika  was  first  appointed  by  Tur- 

key hospodar  of  the  principalities,  and  after  him  eight  other 
mi^mliers  of  that  family  held  the  .same  jirincely  office  in 
Moldavia  or  in  Wallachia.  Since  the  beginning  of  the  nine- 

teenth century  Alexander,  Constantin,  Demetrius,  and  John 

have  been  the  most  celebrated  and  the  most  active  menibc-rs 

of  the  tihika  family,  'i'licy  took  part  in  all  the  conspirai-ies 
anil  ])olitical  measures  wlneli  finally  brought  about  the 
fusion  of  the  two  principalities  of  Moldavia  and  Wallachia 
into  a  single  state,  now  called  Roumania,  and  they  hold  a 
large  influence  in  that  country.    John  Ghika  died  Apr.,  ]  W)l. 

(ihilaii,  gi'e-laan',  or  (wilan:  province  of  Persia;  on  the 
northwestern  slope  of  the  Elbruz  and  along  the  Caspian  Seji. 
The  coast  is  swampy  and  bordered  by  sanilbanks  and  la- 

goons, but  where  the  ground  rises  large  fields  of  rice  and 
sugar-canes  a|)pear.  the  former  being  raised  in  such  abun- 

dance as  to  be  used  as  food  for  horsc^s.  With  the  hills  be- 
gin the  forests — fruit-trees,  especially  figs  and  mulberries, 

of  a  most  luxuriant  growth  and  intertwined  by  vines  to  tlie 
very  top.  After  the  forests  follow  the  pastures,  and  over 
the  whole  rise  the  naked  snow-clad  ijcaks  of  the  Elbruz. 
The  climate  is  marked  by  a  heavy  ranifall  which,  with  the 
fertility  of  the  soil,  gives  great  luxuriance  to  the  vegetation. 
Area  about  5,000  sq.  miles.  Pop.  estimated  at  3(X).000,  of 
mixed  race,  but  chiefly  Iranian.  Ghilan  is  a  part  of  ancient 
Hyrcania.  Revised  by  M.  W.  Harringto.v. 

Gliirliiii(la,io.  gwr-Ufan-daai-o,  Dome.nico  Bigordi,  or,  as 
some  say.  CoRRADi:  a  Florentine  painter:  called  Ghirlan- 
DAJo  after  his  father,  who  derived  the  mime  either  from  the 

manufacture  or  the  sale  of  children's  garlands — whether  in 
metal  or  not  is  doubtful.  He  was  a  goldsmith,  and  under 
him  his  distinguished  son  learned  drawing  and  designing. 
Domenico  was  born  in  Florence,  probably  in  1449.  As  a 
boy  he  was  remarkaljle  for  correctness  of  eye  and  hand,  and 
used,  says  Vasari,  to  catch  the  likenesses  of  people  as  they 
passed  by  the  shop.  The  chapels  and  churches  of  Florence 
bear  testimony  to  the  originality,  freshness,  and  delicacy, 
as  well  as  to  the  exuberance,  of  his  genius.  The  accuracy 
of  his  portraits,  the  freshness  of  his  nature,  the  liveliness  of 
his  grouping,  the  unconventional  ease  of  his  treatment,  at- 

tracted attention  from  the  beginning.  He  painted  men 
and  women  in  the  costumes  of  their  time,  discarded  tinsel 
ornaments,  gilded  scrollwork,  and  plaster  borderings,  sub- 

stituting honest  brusli-work.  In  his  pictures  the  aerial  per- 
spective was  so  wonderful  that  he  is  credited  with  having 

been  the  discoverer  of  its  laws.  He  painted  in  oil,  but  chiefly 
in  fresco,  and  very  much  in  jilaces  exposed  to  the  weather, 
which  explains  the  ruinous  condition  of  many  of  his  pic- 

tures. When  about  thirty  years  of  age  he  was  invited  by 
Pope  Sixtus  IV.  to  Rome  to  assist  in  decorating  his  chapel. 
Of  his  two  pictures  there,  but  one,  Christ  calling  Peter  and 
Andrew  from  their  Kefs,  is  preserved.  Ghirlandajo  painted 
in  Pisa,  Lucca,  and  Siena,  but  his  best  work  is  seen  in  Flor- 

ence, especially  in  the  Tassetti  chapel,  in  the  Church  of  the 
Trinita,  and  in  the  choir  of  the  Santa  Maria  Novella.  In 

the  first  series  portraits  are  introduced  of  Lorenzo  de"  Medici and  other  eminent  Florentines,  and  in  the  last  series,  in  the 
portion  illustrating  the  life  of  the  Virgin,  is  the  celebrated 

portrait  of  Ginevra  de'  Renci,  a  young  beauty  of  Florence. 
The  altar-piece  of  the  Tassetti  chapel,  in  which  the  artist 
has  introduced  his  own  portrait  as  a  shepherd,  is  in  the  gal- 

lery of  the  Academy.  Ghirlandajo's  influence  on  Italian 
art  was  very  great.  He  was  a  man  of  ideas  as  well  as  of 
skill,  of  great  facility  and  boldness  of  conception — an  inno- 

vator and  discoverer.  Michael  Angelo  is  said  to  have 
studied  with  him  as  an  apprentice  for  tliree  years  when 
a  youth.  Ghirlandajo  died  in  Florence,  probablv  in  Jan., 
1494. 

Ghirlandajo.  Ridolfo:  son  of  Domenico  Ghirlandajo; 
also  an  artist  of  very  great  talent.  He  was  born  in  1^3. 
One  of  his  best  works  represents  St.  Zenobius  raising  a  dead 
boy  to  life.  This  extraordinary  picture  is  in  the  ITffizi  at 
Florence ;  another,  an  Adoration  of  the  Shepherds,  is  at 
Pesth.     D.  in  1561. 

Glilusf eiuUr :  See  Kostendil. 

Gllizeh,  gee'zp.  or  Gizell  [also  written  Jeezeh]  :  town  in 
Egypt;  on  the  left  bank  of  the  Nile.  Just  above  Cairo.  It 
was  formerly  a  large  and  s]>lendid  town,  but  now  it  is  mostly 
in  ruins.  The  principal  jiyramids  are  in  its  immediate 
neighborhood.     See  Pyramids. 

Ghiziievides,  giz'ne-vidz :  a  famous  dynasty  of  Afghan 
monai'chs  who  reigned  at  Ghazni  (Ghizni  or  Ghuznee)  and at  Lahore  from  961  A.  D.  to  1184.  At  the  time  of  the  Sultan 

Mahmoud  (d.  1030)  the  empire  had  its  widest  extent,  occu- 
pying a  great  part  of  Persia,  Western  TartaiT,  a  part  of 

India,  and  the  intermediate  countries.  These  sultans  were 
zealous  orthodox  Jlohammedans. 
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Clhiz'iii,  01-  (jluiziiee:  See  Guazni. 
Gliogra:  See  Gogra. 

Ghost  [O.  Eng.  gdst :  0.  H.  Germ,  gciat  <  Iniln-Eiir.ji/fofe- 
■rfos  >  Saiiski'.  Iieila-s,  anger,  rage] :  tlie  »])iril,  of  a  huinaii 
being,  or,  in  a  more  pn|iuiar  sense,  an  apparition,  or  a  de- 

parted human  sjiirit  made  visilile.  lieiii'i  iu  the  oeeasiimal 
appearance  of  gliosis  exists  in  all  countries,  and  fias  existed 
in  all  ages.  Among  the  more  recent  develo]iments  of  this 
belief  are  the  newer  phases  of  the  so-called  spirit  manifest- 

ations, stmlied  by  Sir  W.  Crooke  and  his  coadjutors. 
Artificial  ghosts,  such  as  are  seen  ujion  the  stage,  are 

easily  made  by  means  of  glass  plates  whicli  reflect  only  a 
faint  outline  of  the  person  who  personates  the  ghost.  By 
■equally  simple  means  the  ghost  may  be  nuignified,  distorted, 
decapitated,  etc.,  in  many  surprising  ways. 

Ghost-dance:  the  ceremonial  of  an  Indian  religious 
movement,  commonly  known  as  the  Messiah  Religion,  which 
originated  in  Nevada  among  the  Piutes  about  18bi).  The 
belief  in  a  redeemer  who  was  to  come  at  some  future  time  to 

restore  his  people  to  their  original  happy  condition  was 
common  to  all  the  nations  of  antiquity,  and  a  similar  faith 
was  general  among  the  Indian  tribes  of  North  America. 
More  especially  since  they  have  felt  the  pressure  of  white 
•civilization,  and  seen  themselves  deprived  of  their  lands  and 
cut  off  from  their  former  mode  of  living,  have  pro])hets 
arisen  from  time  to  time  among  the  trilies,  who  have 
preached  the  speedy  return  of  the  Indian  life  a.n<l  a  future 
happy  existence  in  the  old  In<lian  manner,  secure  from 
disturbance  by  the  whites.  Such  a  doctrine  was  preached 

in  Pontiac's  time  by  a  Delaware  prophet,  and  by  the  brother of  Tecumtha  just  before  the  war  of  1813.  It  was  also 
taught  among  the  Piutes  about  1868  by  the  father  of  the 
messiah  of  the  ghost-dance,  who  has  simply  revived  and 
■elaborated  an  old  Indian  doctrine,  and  given  to  it  a  charac- 

teristic ceremonial.  This  messiah,  known  by  the  Indians  as 
Wivoka,  and  better  known  to  the  whites  as  Jack  Wilson, 

■evidently  is  an  expert  hypnotist,  and  has  acquired  great  in- 
fluence among  all  the  wild  tribes,  some  of  whom  have  sent 

delegates  2,000  miles  to  listen  to  his  teachings.  A  return  of 
the  old  Indian  life  is  promised,  a  reunion  with  dead  friends, 
and  a  future  happy  state  aiiart  from  the  whites.  Universal 
peace  is  recommended,  and  the  discarding  of  the  war-dance 
and  everything  savoring  of  war,  together  with  the  self-mu- 

tilation and  destruction  of  property  formerly  so  common 
among  the  Indians  on  funeral  occasions.  In  every  respect 
the  new  religion  is  an  improvement  upon  the  old,  and  is  an 
approximation  to  Christianity. 

The  dance  usually  takes  place  in  the  night  and  continues 

until  daylight,  and  is  dift'erent  from  any  other  Indian  dance. Men  and  women  in  full  Indian  costume  join  luinds  in  a  circle, 
facing  inward,  and  move  around  from  right  to  left,  singing 
the  ghost-.songs,  which  are  sometimes  songs  of  the  old-time 
pleasures  and  occupations — the  hunts,  the  games,  and  the 
dances,  but  never  of  war — supplications  to  the  father  of  the 
Indians,  or  chants  in  the  form  of  messages  from  their 
friends  in  the  other  world.  While  the  dance  is  in  progress 
certain  leiiders  witliin  the  ring  devote  their  attention  to 
those  of  the  dancers  who  are  most  affected  by  the  excite- 

ment, and  by  means  of  hypnotic  action  reduce  them  to  a 
state  of  unconsciousness  or  trance,  during  which  the  sub- 

jects are  supposed  to  receive  visions  of  the  spirit  world  and 
to  commune  with  their  departed  friends.  Prom  this  comes 
the  name  of  ghost  or  spirit  dance.  No  drum,  rattle,  or 
other  musical  instrument  is  used  in  the  dance,  but  gaming 
sticks  and  other  reminders  of  the  i>lil  life  are  frequently  car- 

ried by  the  performers.  Mucli  symbolic  detail  pertains  to 
the  ceremonial,  and  much  of  the  old  mythology  is  inter- 

woven with  the  new  religion,  which  is  lield  and  practiced 
by  nearly  all  the  tribes  of  the  plains  and  westward  almost 
to  the  Pacific  Ocean.  The  Sioux  outbreak  in  the  winter  of 

1890-91  was  indirectly  connected  with  the  ghost-dance,  but 
the  disturbance  was  only  local,  while  the  ghost-dance  is  gen- 

eral. James  Mooney. 

Ghost-moth :  a  European  moth  (Hepialus  humuli)  of  the 
family  Botnbycidte, -whose  destructive  larvae,  known  as  otters. 
Ijore  into  hop-vines  and  the  stalks  and  roots  of  many  plants. 
The  moths  are  white  below  and  brown  aljove  ;  and  hence,  as 
the  u[)per  surface  is  turned  toward  or  away  from  the  specta- 

tor in  flight,  the  moth  appears  and  disappears  by  turns. 

Ghfir,  Gaiir,  or  Ghoro.  Hyiiasty  of:  descendants  of  an 
ancient  race  of  Afgh.-m  prim-i-s.  and  the  second  line  of  Mo- 

hammedan rulers' in  Hindustan.     AUah-ad-deen  (d.  1160) 

almost  destroyed  the  jjower  of  the  Ghiznevides.  and  his  suc- 
cessors conquered  the  whole  country  from  the  Caspian  to 

the  liay  of  lieiigal ;  but  their  pow<'r  was  shorl-lived.  The 
period  of  their  authority  is  usually  given  as  from  1176  to 

l'.iOO,  after  which  their  power  was  feeble  and  hardly  more 
than  nominal.     Thi'v  ai-i-  also  called  GnC'Ri  and  (ioukiUES. 

(•iaiiiliclli.  or  (>iainli('lli.  Kedkiuoo:  military  engineer; 
b.  at  Mantua,  Italy,  aliout  l.WO;  offered  liis  .services  to  Philip 
II.  of  S|iaiii,  but  iinding  slight  ai)|U'eciation  of  his  abilities 
at  the  Spanish  court  he  went  to  the  Netherlands,  where  he 

gave  valuable  aid  in  the  defense  of  Antwerp  in  1.58.'),  do 
stroying  by  means  of  explosives  the  bridge  across  tlie  Scheldt, 
built  by  the  Duke  of  Parma,  and  causing  great  carnage 
among  the  Spaniards.  At  the  time  of  the  Armada  he  en- 

tered the  service  of  Elizabeth,  to  whom  he  rendered  ed'ectual 
aid  by  directing  the  fortification  of  the  coast,  and  by  fitting 

out  fire-ships  wliich  were  sent  into  the  lines  of  the"S|janish fleet.  The  date  of  his  death,  which  is  thought  to  have  oc- 
curred in  London,  is  unknown. 

GianiioiK^.  Pietro  :  historian ;  b.  at  Ischitella,  Italy,  May 
7,  1676;  studied  law  at  Naples,  where  in  1723  he  published 
a  Civil  History  of  t/if  Kiuydom  of  Naples  (Storia  Civile  del 
Regno  di  Najioli),  which  by  its  sharp  criticism  of  the  holy 
see  brought  upon  its  author  the  disiileasure  of  the  ecclesias- 

tical authorities.  Excommunicated  and  forced  to  leave  Na- 
ples, he  took  refuge  in  Vienna,  where  lie  received  a  pension 

from  the  em[]eror,  Charles  VI. ;  but  in  1734  he  was  deprived 
of  his  pension,  and  again  driven  into  exile.  After  a  similar 
ex]ieriencc  at  Venice,  where  he  incurred  the  suspicions  of 
the  government,  he  lived  at  Geneva,  but  a  fresh  attack  on 
the  papal  policy  in  his  II  Triregno,  etc.,  again  exasperated 
the  Church  authorities.  He  was  decoyed  across  the  border  of 
Savoy  and  thrown  into  ]irison.  Died  in  the  citadel  at  Turin. 
Mar.  7,  1748.  Many  editions  of  his  history  have  been  pub- 

lished. Two  volumes  of  his  posthumous  works  (Ope;-p/jo«- 
tume)  were  published  at  Lausanne  in  1760.  and  an  edition  of 
his  Opere  inedite  was  issued  by  Mancini  at  Turin  in  18.59. 

F.  M.  Colby. 

Gianni,  jaan'mie,  Lapo  :  Italian  lyric  poet  of  the  end  of 
the  thirteenth  century.  He  is  said  to  have  been  a  Florentine 
notary,  but  apart  from  this  there  is  no  record  of  his  life. 
He  was  an  intimate  friend  of  Dante  and  Guido  Cavalcanti 

(cf.  Dante's  sonnet  (riddo,  vorrei  che  tit  e  Lapo  ed  io,  etc.), 
and  belonged  to  the  so-called  school  of  the  dolce  stil  iinovo. 
We  have  from  him  twelve  ballate,  two  camoni.  and  perhaps 
a  sonnet.  See  G.  Tro]jea.  Rime  di  Lapo  Gianni  (Rome, 
1872)  ;  A.  P)artoli.  Storia  delta  Letteratiira  italiana,  vol. 
iv.  (Florence.  1881);  D.  G.  Rossetti,  i>a«)fe  and  his  Circle 
(London,  1874).  L.  A.  Paton'. 

Giannotti,  jjCan-nofte'e,  Donato:  Italian  writer;  b.  in 
Florence,  Nov.  27,  1492.  Early  an  ardent  upholder  of  the 
republican  regime  that  had  been  inaugurated  in  Florence 

after  the  flight  of  Piero  de'  Medici  before  Charles  VIII. 
(1494),  he  became  in  1.527  secretary  to  the  Ten.  Upon  the 

victory  and  return  of  Alessandro  de"  IMedici  (1530)  he  was forced  into  exile,  and  little  of  the  remainder  of  his  life  was 

spent  in  his  native  city.  He  seems  to  have  made  an  at- 
tempt to  enter  the  service  of  the  victor,  but  without  success, 

and  only  after  the  assassination  of  Alessandro  (1.537)  could 
he  return  to  Florence.  He  found  it  unsafe  to  remain,  and 
about  1538  removed  to  Venice,  where  he  soon  after  entered 
the  service  of  Cardinal  Niecolo  Ridolfi.  In  him  he  found  a 
kind  patron  so  hmg  as  Ridolfi  lived,  and  a  benefactor  when 
he  died.  When  this  event  occurred,  Giannotti  was  in  Rome, 
and  soon  after  he  attached  himself  to  Cardinal  Fraiujois  de 
Tournon,  in  whose  company  he  made  several  journeys  to 
France.  In  1563  he  settled  again  in  Veniea,  living  on  the 

income  of  the  bequest  i-eceived  from  Ridolfi.  In  1566,  how- 
ever, he  was  living  in  Padua,  and  in  1.571  he  was  invited  to 

Rome  by  Pius  V.  as  secretary  of  briefs.  He  held  the  oflice 
only  a  short  time,  and  died  in  Rome  in  1573.  As  a  writer 
he  is  to  be  grouped  with  Machiavelli  and  Guicciardini, 
though  possessing  neither  the  force  of  the  one  nor  the 
clearness  and  accuracy  of  the  other.  His  reflections  upon 
the  true  basis  of  a  republican  government  will  always,  how- 

ever, be  extremely  interesting.  His  preoccupation  with 
this  question  gave  his  work  a  certain  philosophic  character, 
which  makes  it  worthy  of  the  culminating  period  of  the 
Italian  Renaissance.  Ilis  earliest  treatise,  begun  in  1526, 

finished  in  1530.  was  entitled  Of  Wa  Republica  de'  Viniziani. Then  came  a  Dianirso  sopra  ilfermare  il  governo  di  Firenze 
(1527) ;  IJelln  Reptihliea  Fiorentina  (1531) :  Discorso  delta 

cose  d'  Italia  (1535).     We  have,  furthermore,  from  his  pen 



776 CilAXT   POWDER GIBBITES 

two  coineilies — one.  entitled  Milpsia,  probably  written  in  his 
younger  years  ;  the  otlier,  II  Ver.chio  Amoroso,  in  imitation 
of  the  Mercator  of  Pliuitus,  eonipleted  in  1536.  See  the 
Onere  Politiche  e  Ldtcruriii  di  Donalo  Oiannotli,  ed.  Po- 

lidori,  with  biography  by  Vannucci,  2  vols.  (Florence,  IS.'JO) ; Alcune  Lettere  di  Do/tafo  Oiannofli,  ed.  by  Milanesi,  in 
(Horn.  Stor.  degli  Arrh.  Tosc,  vii.,  15.5,222  ;  Letlere  inedife 
di  Donatn  Giannoiti,  ed.  by  L.  A.  Ferrai,  in  Atti  did  li. 
Lilituto  Venelo,  serie  vi.,  t.  iii.  L.  A.  Paton. 

(}iant  Powder:  See  Explosives. 

Giiints  [through  F.  and  Lat.  from  6r.  ylyas,  ylyai'Tos, 
giant]:  human  beings  of  extraordinary  size  and  strength. 
Tli(?  term  giant  is  primarily  a  mythologieal  one.  After  Zeus 
had  overthrown  his  fatlier,  Cronus,  some  of  the  Titans  sub- 

mitted willingly  to  him,  though  most  of  them  declined  to 
submit  to  his  supremacy,  but  with  the  help  of  the  Cyclops 
and  llecatoncheires  (Ilundred-handei's)  he  subdued  the  re- 
IjeJlicius  Titans  after  a  long  war,  and  ca.<t  them  all  down  to 
Tartarus,  the  abyss  beneath  the  eart  h.  But  Ga-a,  who  on  two 
former  occasions  had  conspired  successfully  against  the  su- 

preme rulers  of  the  universe  (i.  e.  against  Uraiuis  ami 
Cronus),  was  enraged  at  this  treatment  of  her  children,  and 
determined  to  head  still  a  third  rebellion  against  the  high- 

est god — this  time  against  Zeus.  Accordingly,  she  begat  by 
Tartarus,  that  most  terril>le  of  all  monsters.  Tyjihceus,  in  or- 

der through  him  to  avenge  herself  and  her  children  upon 
Zeus.  But  after  a  mighty  struggle  Typhanis  was  finally 
eonquereil  and  crushed  beneath  Mt.  jEtna,  whore  forever 
afterward  he  eontinueil  to  display  his  restless  might  as  he 
struggled  to  free  himself  from  his  prison-house.  But  Gsea, 
still  bent  upon  unseating  Zeus,  begat  the  race  of  the  giants 
in  the  hope  that  they  might  prevail  against  the  usurper. 
Some  of  the  ancients  claimed  that  the  giants  sprang  from 
the  drops  of  blood  that  fell  upon  the  earth  (Giea)  from  the 
mutilated  body  of  Uranus.  This  makes  them  older  than 
does  the  version  of  the  mytli  given  above,  though  in  any 
event  they  are  the  children  of  G:ea.  The  battle  between  the 
giants  and  the  gods,  all  of  whom  took  an  active  part  in  it, 
raged  long  and  furiously  in  the  plain  of  Phlegra,  in  Thessaly, 
the  giants  piling  Pelion  on  Ossa,  in  order  thus  to  take  Olym- 

pus by  storm.  But  finally  the  giants  were  conquered  and 
sent  to  keep  their  brethren  company  in  Tartarus.  The 
story  of  the  battle  between  the  gods  and  the  giants  was 
made  use  of  by  the  artists  of  Greece  in  a  variety  of  ways  and 
in  all  periods  of  art.  In  vase-paintings  are  found  not  only 
general  combats,  but  single  combats  also  between  individual 
gods  and  giants.  The  battle  is  a  favorite  subject  on  gems, 
reliefs,  and  for  statues  in  the  round.  In  the  most  ancient 

vase-paintings  the  giants  are  represented  with  human  bodies, 
differing  in  this  respect  in  no  way  from  the  gods,  but  in 
later  times  they  were  figured  as  monsters,  whose  legs  are 

serpents"  bodies  and  end  in  serpents'  heads  instead  of  feet. 
The  myth  has  been  explained  in  a  variety  of  ways,  but  the 
most  widely  accepted  interpretation  connects  them  with  vol- 

canic eruptions  and  earthquakes,  which  in  the  mind  of  the 
common  man  were  the  results  of  the  efforts  made  by  the 
giants  to  free  themselves  from  their  prison  beneath  the 
earth.  The  giants  were  also  symbolical  of  thunderstorms 
and  tornadoes.  The  Norse  mythology  gives  the  giants 
(jotuns,  frost-giants,  etc.)  a  very  prominent  place.  The 
giants  are  heli  by  some  writers  to  represent  the  adverse 
forces  of  nature — by  others,  human  enemies  of  foreign  race. 
Thus  English  folk-lore  abounds  in  traditions  and  nursery- 
tales  of  Cornish  and  Welsh  giants,  and  Csesar  speaks  of  the 
huge  stature  of  the  ancient  Germans  and  Gaids.  But  in 
authentic  history  there  are  accounts  of  races  of  men  of  very 
large  size.  The  Hebrew  Scriptures  allude  to  giants  (nephi- 
lim)  before  the  Flood  ;  in  and  about  Palestine  there  were,  in 

Joshua's  time,  the  Rephaim,  Anakim,  Emim,  and  Zamzum- 
mim,  all  men  of  great  stature,  and  the  names  of  Og.  two  Go- 
liatlis,  Ishbibenob,  and  Saph  are  preserved  in  the  same 
writing.?.  In  comparatively  recent  times  there  was  a  belief 
tliat  the  Patagonians  and  the  men  of  Guayaquil  were  giants ; 
an<l  it  is  unquestionable  that  the  former  considerably  ex- 

ceed in  stature  the  average  of  mankind.  Scores  of  well- 
authenticated  instances  could  be  cited  of  persons  exceeding 
7i  feet  in  height.  Several  are  on  record  of  men  measuring 
9  or  even  9^  feet,  but  these  examples  are  open  to  some  ques- 

tion. Very  tall  persons,  it  is  ob.served,  are  much  less  nuiuer- 
ous  than  those  who  are  undersized.  As  a  rule  "giants "are 
comparatively  feeble  in  body  and  mind,  and  nearly  all  are 
short-lived.  Thei'e  is  on  record  an  account  of  Bishoj) 
Berkeley's  attempt  to  produce  a  giant.     lie  fed  an  orphan 

named  Magrath  on  selected  articles  of  food.  When  Magralh 
died,  aged  twenty,  his  height  was  7  feet  8  inclies. 

LiTKRATURE. — M.  Mayer,  Die  GiganteM  und  TitanPM  in 
der  atUiken  tiaye,  und  KunM  (Berlin,  1887);  Wieseler,  the 

article  Oiganten  in  the  J/ii/lf  h'ncyflojiddie;  tlu;  articles  in 
Koscher,  Lej-icon.  and  Baumeister,  UKHkiniihr;  Kijpp,  IH 
Giganlomachia  (Bonn.  1883);  Stark,  G iijindinitiH-luK  auf 
antiken  IMiefitn  (Heidelberg.  1869) ;  Roscfier.  />(>  Gorijonen 
und  Verwandte.8  (Leijjzig,  1879,  pp.  36,  79,  103);  Kinck,  Hf- 
lif/ion  der  Autochikunen  (i.,  70  f.);  Schwartz.  I'rdhintoriHch- 
antliropologische  studien  (Berlin,  1884,  i)p.  78,  96). 

Revised  by  ,).  R.  S.  Sterrett. 

Giant's  Causeway,  The:  a  promontory  of  columnar  bar 
salt  cm  the  north  coast  of  Ireland.  The  outpouring  of  lava 
in  Tertiary  times  tliat  formed  the  beds  of  basalt  of  the 
islands  of  Mull  and  .Statfa  (on  latter  of  which  is  the  cele- 

brated Fingal's  Cave),  off  the  Scotch  coast,  at  the  same  period overwhelmed  extensive  tracts  in  what  is  now  the  county  of 
Antrim,  and  the  coast  for  some  miles  K.  of  Portnisn  is 
formed  of  dark  volcanic  rocks,  which  by  their  unequal  de- 

composition give  rise  to  a  line  of  cliffs  from  400  to  500  feet 
in  height,  remarkable  for  their  boldne-ss  and  wild  pictur- 
esqueness.  The  transition  from  the  snow-white  chalk  nx'ks 
which  it  overlies  to  tlie  almost  black  l)a.salt  gives  additional 
variety  and  beauty  to  the  scenery  around  the  Causeway. 
The  cliffs  consist  of  thick  sheets  of  basalt,  with  intervening 
beds  of  ocherous  clay.  The  lower  layers  of  basalt  are  rich 
in  zeolitic  and  other  minerals,  and  in  certain  beds  the  co- 
lunmar  structure  is  very  strongly  developed,  and  in  places 
these  are  beautifully  exposed.  The  Causeway  itself  consists 
of  columnar  ba-salt  that  has  been  laid  Vjare  by  the  waves, 
but  has  itself  resisted  their  action  ;  and  here  the  visitor  can 
make  his  way  for  a  long  distance  over  an  irregular  floor 
formed  of  perfectly  developed  polygonal  columns,  which  re- 

markably illustrate  the  peculiarities  of  this  kind  of  rock 
formation. 

(■iaonr,  jowr  [from  Turk,  giaur,  infidel,  from  Pers.  gmer, 
gabr,  infidel,  fire-worshiper,  whence  Eng.  G/teber] :  a  term 
applied  by  Turks  and  other  Mohammedans  to  Christians  and 
others  not  of  their  own  faith.  Its  use  is  not  always  intended 
as  a  reproach,  but  very  commonly  has  that  character.  It  re- 

sembles the  gentile  of  .Jewish  designation,  which  likewise 
may  be  used  in  a  perfectly  innocent  sense. 

Giarre,  jaarrfZ :  a  Sicilian  town  of  considerable  commerce, 
in  the  province  of  Catania  (see  map  of  Italy,  ref.  9-G).  It 
lies  near  the  seashore,  and  in  its  neighborhood,  at  Carpi- 
neta,  are  some  of  the  largest  chestnut-trees  known.  Pop. 

7,819. Gibb,  Charles:  Canadian  horticulturist:  b.  in  Montreal 
in  1845:  graduated  at  McGill  University  in  1865.  In  com- 

pany with  Prof.  J.  L.  Budd,  of  Iowa,  he  made  a  journey 
in  Russia  in  1883,  for  the  purpose  of  discovering  fruits 
adapted  to  Canada  and  the  cold  prairies  of  the  U.  .S.  In 
188(3  he  made  a  second  journey  to  Russia.  He  traveled  much 
in  the  interest  of  pomology,  and  in  18S9  left  his  home  at 
Abbotsford,  Quebec,  for  (Siiina,  Mongolia,  and  Japan,  to 
study  the  fruits  of  those  countries,  hoping  to  introduce 
many  of  them  into  Canada  and  the  U.  S.  He  died  at  Cairo, 
Egypt,  on  his  homeward  voyage,  Mar.  8,  1890. 

L.  H.  Bailey. 

Gibbes,  gibz,  Robert  Wil.son,  M.  D.  :  scientist  and  histo- 
rian ;  b.  at  (jolumbia.  S.  C,  July  8, 1809 :  graduated  at  South 

Carolina  College  in  1827,  where  he  became  assistant  professor, 
and  afterward  Professor  of  Chemistry ;  took  his  medical  de- 

gree in  Philadelphia ;  became  distingTiished  as  a  paleontolo- 
gist, ornithologist,  ichthyologist,  and  antiquary,  as  well  as  a 

physician  ;  was  twice  mayor  of  Columbia,  and  for  some  time 
editor  of  Tlie  Daily  South  Carolinian  and  The  Weekly  Ban- 

ner; became  in  1861  surgeon-general  of  South  Carolina.  In 
1865,  when  Columbia  was  burned  upon  its  occupation  by 
Sherman,  his  mansion,  with  its  treasures  of  art  and  litera- 

ture and  its  valuable  cabinets,  was  destroyed  by  fire.  Au- 
thor of  an  excellent  Monograph  of  the  Squalidie ;  one  of 

great  value  on  Typhoid  Pneumonia  (1842) ;  Memoir  of  James 
De  Yeaux  {\845) ;  Documentary  History  of  South  Carolina 
(3  vols.,  1853) ;  Sketch  of  Charles  Frazer ;  Memoir  on  Moso- 
saurus;  Cuba  for  Invalids(18G0) ;  and  many  scientific  papers. 
He  was  a  member  of  numerous  learned  societies  in  Europe 
and  the  U.  S.     D.  at  Columbia,  S.  C,  Oct.  15,  1866. 

Glbbites,  gib'Its :  a  fanatical  sect  which  arose  in  Scotland 
in  tlie  last  (lart  of  the  seventeenth  century,  and  was  led  by 
a  sailor,  John  Gibb,  whence  the  nickname.     Thev  combined 
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some  of  the  doclriiK'S  of  t  lie  Quakers  with  ol  hers  of  I  he  striet 
Covenanters,  and  were  never  niniierous.  lMi|ivisiinnient  of 
the  Gibbites  in  jail  broUe  up  the  luovonirnt,  and  they  soon 
ceased  to  exist  as  a  separate  botly. 

Gibbon,  gib'iin:  a  name  applied  to  the  taiHess  monkeys of  tlie  East  Indies.  They  belong  to  the  genus  Hylubates, 
and  constitute  with  the  gorillas,  ehiinpanzees,  and  orangs, 
the  group  called  anthropomorphous  apes.  They  are  rather 
small,  very  long  armed,  destitute  of  cheek  pouches,  and  pro- 

vided with  naked  callosities  upon  the  buttocks.  They  are 
of  gentle  disposition.  They  live  among  the  branches  of  trees, 
and  leap  from  branch  to  branch  with  great  freedom.  Among 
t  he  rather  numerous  species  may  be  mentioued  the  active 

Active  gibbon,  or  oungha. 

gibbon  {Hylohates  agiiis)—vih\ch  is  partioularlv  remarkable 
tor  its  power  of  flinging  itself  from  branch  to  branch  or 
from  one  tree  to  another— the  hooluck  (IlyUjhales  Jmhik), 
the  lar  (Ilylobates  lar),  and  tlie  white-handed  gibbon  {Ilylo- 
hates  (Mimana). 

Gibbon,  Edward  :  historian  ;  b.  at  Putney,  England.  Apr. 
27,  1737.  From  his  father  he  acquired  a  considerable  fortune. 
As  the  health  of  his  mother  was  very  poor,  he  was  early 
placed  under  the  care  of  an  aunt,  to  whose  devotion  and  in- 

telligence he  was  accustomed  to  attribute  a  large  part  of  his 
subsequent  success.  As  early  as  his  twelfth  year  he  became 
an  omnivorous  reader,  atul  the  list  of  books  he  had  read  be- 

fore he  was  sixteen  was  astonishing.  After  a  few  months 
of  school  life  at  Westminster  and  Esher  he  was  matriculated 

at  Magdalen  College,  Oxford.  "  with  a  stock  of  information," 
as  he  says  in  his  autobiography,  '•  which  might  have  puzzled 
a  doctor,  and  a  degree  of  ignorance  of  which  a  schoolboy 
might  be  ashamed."  Though  he  had  acquired  an  extraordi- 

nary amount  of  literary  and  historical  learning,  he  was  not 
well  grounded  in  t  hose  elementary  branches  which  are  deemed 

essential  to  university  studies.  "He  disliked  the  university and  the  university  disliked  him.  At  the  end  of  fourteen 
months,  which  he  declares  to  have  been  '•  the  most  idle  and 

unprofitable"  of  his  life,  he  was  expelled  from  the  univer- sity for  having  abjured  the  national  faith.  He  now  devoted 
himself  anew  to  studies  in  literature  and  history.  He  visited 
Switzerland,  wliere  he  fell  nnder  the  influence  of  Voltaire, 
and  became  so  imbued  with  current  French  thought  and  lit- 

erature that  for  a  time  he  seriously  meditated  the  presenta- 
tion of  an  important  work  in  the  French  language.  In  17.57 

he  made  the  acquaintance  of  the  daughter  of  M.  Curchod,  the 
French  pastor  of  Grassier,  and  no  doubt  would  have  married 
her,  but  the  opposition  of  his  father  seemed  to  him  insur- 

mountable. In  his  autobiography  he  savs :  "  I  soon  dis- 
covered that  my  father  would  not  hear  of  this  strange  alliance, 

and  that  without  his  consent  I  was  myself  destitute  and 
helpless.  After  a  painful  struggle  I  yielded  to  my  fate :  I 
sighed  as  a  lover,  I  yielded  as  a  son ;  my  wound  was  insen- 

sibly healed  by  time,  alisenee.  and  the  habits  of  a  new  life." 
He  never  married.  Mademoiselle  Curchod  subsequently 
beca^me  the  wife  of  Ncckor,  and  was  the  mother  of  JIadarae 
de  Stael.  It  was  still  six  years  before  a  theme  worthy  of 
his  historic  genius  revealed  itself.     During  this  period  he 

applied  himself  with  the  utmost  diligence  to  classical  studies. 
In  17(U  he  visited  Home,  and  contenqjlated  llie  niins  of  the 
ancient  city  with  extraordinary  enthusiasm.  In  describing 
this  visit  he  says:  "  It  was  at  Koine  on  the  l.oth  of  October, 17G4,  as  I  sat  musing  amidst  the  ruins  of  the  Capitol,  while 
the  barefooted  friars  were  singing  vesjiers  in  the  temple  of 
Jupiter,  that  the  idea  of  writing  the  decline  and  fall  of  the 
city  first  started  to  my  mind."  Fi'om  this  lime  on  the  work 
alisorbed  his  attention,  though  he  imblished  a  number  of 
minor  works,  and  even  for  a  short  lime  afler  1774  held  a 
seat  as  a  member  of  Parliament.  The  first  vol  u  mi!  was 
published  in  1776,  and  was  immediately  recognized  as  a 
work  of  transcendent  genius.  Other  volumes  followed  at 
intervals,  until  the  last  three  were  issued  from  the  i)ress  in 
London  on  his  fifty-first  birthday,  in  178H.  The  essential 
greatness  of  the  work  has  becomi!  more  and  more  obvious 
as  time  has  gone  on.  Though  it  is  not  without  striking 
faults,  yet,  in  view  of  the  difliculties  encountered,  the  vasl- 
ftess  of  the  subjects  involved,  and  the  skill  with  which  the 
details  are  treated,  it  is  probably  entitled  to  be  regarded  us 
the  most  important  product  of  historical  genius.  Gibbon's 
own  religious  experience  made  him  intolerant  on  the  subject 
of  Christianity,  and  his  Histori/  of  flic  Decline  and  Fall  of 
Borne  should  be  read  and  studied  with  this  fact  constantly 
in  mind.  Especially  objectionable  are  chapters  jy.  and  xvi. 
But  in  every  other  respect  the  work  may  still  be  regarded  as 

one  of  the  highest  importance.  Many 'of  the  foremost  his- torical scholars  of  Europe  have  enriched  the  volumes  with 
supplementary  notes,  the  most  important  of  which  have  been 
embodied  in  the  edition  of  Dr.  W  illiam  Smith,  published  in 
8  vols,  in  London  and  New  York.  Gibbon  died  in  London 
Jan.  16,  1794.  C.  K.  Adams. 

Gibbon,  John:  soldier;  b.  near  Ilolmesburg,  Pa.,  Apr.  20, 
1827 ;  graduated  at  West  Point  Julv.  1847 ;  served  in  the  war 
with  Mexico  1846-47,  and  witli  distinction  in  the  civil  war, 
being  engaged  in  the  second  battle  of  Bull  Run,  battle  of 
South  Mountain,  Antietam,  Fredericksburg,  Chancellorsville, 
Gettysburg,  and  various  battles  in  Grant's  Richmond  cam- 

paign ;  subsequently  commanded  the  Twenty-fourth  Corps, 
and  was  constantly  engaged  in  operations  about  Petereburg 
against  the  army  of  Gen.  Lee  up  to  the  surrender  of  the  lat- 

ter in  Apr.,  I860.  For  his  gallant  services  he  received  the 
successive  brevets  from  major  to  major-general.  After  the 
war  he  held  various  posts  in  the  armv,  and  was  promoted  to 
brigadier-general  .Inly  10, 1885 ;  retired  Apr.  30.  1891.  D.  in 
Baltimore.  Md.,  Feb.  6,  1806.  He  published  The  ArtiUer- 

ist's  Manual  (New  York,  1859)  and  contributed  to  various 
magazines.  Revised  by  C.  II.  Thurber. 

Gibbons.  Abigail  {Hopper) :  philanthropist ;  b.  in  Phila- 
deliihia.  Dec.  7.  1801 :  daughter  of  Isaac  Tatem  and  Sarah 

Hopper;  was  a  teacher  in  Philadelphia  and  New  Y'ork;  was 
married  in  1833  to  James  Sloan  Gibbons,  of  Wilmington, 

Del.,  who  removed  to  New  York  in  1836.  In  1845 'Jirs! Gibbons  was  an  efficient  co-worker  with  her  father  in  the 
formation  of  the  Women's  Prison  Association,  and  in  found- 

ing the  home  for  discharged  prisoners,  since  known  as  the 
Isaac  T.  Hopper  Home.  In  1861  Mrs.  Gibbons  visited  the 
army  hospitals  at  Washington,  and  throughout  the  civil 
war  rendered  efficient  services  in  hospital  and  camp,  often 
at  personal  risk.  The  anti-slavery  sympathies  of  her  hus- 

band and  herself  were  well  known,  and  in  the  New  York 
riots  of  1863  their  house  was  one  of  the  first  to  be  sacked. 
In  1871  she  was  actively  interested  in  the  establishment  of 
the  New  York  Infant  Asylum  ;  in  1873  took  an  active  part 

in  opening  the  New  Y'ork  diet  kitchen,  and  became  presi- 
dent of  the  association  which  sujiports  it.  D.  in  New  York 

city,  Jan.  10,  1893. 

Gibbons,  Charles:  lawyer;  fourth  son  of  William  Gib- 
bons, a  distinguished  member  of  the  Philadelphia  bar;  b. 

at  Wilmington,  Mar.  30,  1814:  studied  law  in  the  office  of 
Charles  Chauncey,  Philadelphia,  and  was  admitted  to  jirac- 

tice  in  1838 ;  was"  president  of  the  National  Whig  Club  in 1844 :  for  several  years  a  member  of  the  State  .Senate,  and 
Speaker  of  that  body  in  1847 :  actively  promoted  the  pas- 

sage of  a  law  to  punish  the  kidnaping  of  Negroes,  to  pre- 
vent the  use  of  the  State  jiiils  for  the  detention  of  fugitive 

slaves,  and  prohibiting  the  judges  of  the  State  courts  and 
magistrates  from  issuing  writs  for  the  arrest  of  such  fugi- 

tives; was  chairman  of  the  first  Republican  State  commit- 
tee; one  of  the  founders  of  the  Union  League,  the  first  or- 

ganization of  that  kind  in  the  U.  S.,  and  the  author  of  its 
constitution;  rejiresented  the  Government  under  a  special 
commission  during  the  civil  war  in  the  argument  of  prize 
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eases  in  tlip  U.  S.  courts  at  Philadelphia.     D.  in  Philadel- 
phia. Auk.  14,  1885. 

(J ill  1)0 MS,  (Ikinlino  :  wood-carver,  statuary  and  decorative 
sciil|)tnr;  \).  ]irobalily  in  Kdllcrdani,  llollaml,  in  l(i4H;  went 
to  London  after  tlie  (ireiit  l-'ire  of  1G(J6,  an<l  attracted  llie 
notice  of  John  Evelyn,  thi-ou},di  whose  influence  he  sold  im- 

portant carvings  to  the  king,  (Jharles  I.,  and  leading  persons 
of  the  court  and  city.  By  Sii'  Christopher  Wren  s  wish 
he  was  employed  upon  the  works  at  St.  Paul's  in  Lt)ndon, 
and  other  London  churclies.  The  bishop's  throne  at  Can- 

terbury Cathedral  is  his  work.  .Several  of  the  princely 
houses  of  England — Chatsworth,  Petworth,  and  Burghley — 
contain  specimens  of  his  exquisite  work  in  .screens,  side- 

boards, chimney-pieces,  ornamental  panels  with  flowers, 
fruit,  birds,  carved  with  a  precision  and  delicacy  tliat  en- 

title them  to  the  rank  of  works  of  very  fine  art.  .Several 

important  monuments  in  marble  and  bronze  i-emain  showing 
his  merit  as  a  sculptor.     D.  in  London,  Aug.  3,  1720. 

fiibbons,  James  :  cardimd ;  b.  in  Baltimore,  Md.,  July 
23,  1834;  graduated  at  St.  Charles  College,  Md.,  l»r)7 ; 
studied  theology  in  St.  Mary's  Seminary,  Baltimore,  Md. ; 
became  pastor  of  .St.  Bridget's  church  in  that  city  in  1861 : 
in  1868  was  consecrated  Vicar  Apostolic  of  North  Carolina; 
became  Bishop  of  Richmon<l,  Va..  in  18T2,  and  in  1877  Arch- 

bishop of  Baltimore,  which  .see,  being  the  oldest  in  the  U.  S.. 
is  looked  on  as  the  chief  or  primatial  among  the  Roman 
Catholic  dioceses.  He  was  made  cardinal  June  30,  1886, 
with  the  title  of  Santa  Jlaria  in  Trastevere.  He  is  well 
known  for  his  frequent  valuable  contributions  to  secular 
and  religious  reviews,  and  for  two  important  works,  The  Fa  ith 
of  our  Fathers  ;  Our  Christian  Heritage;  and  The  Ambas- 

sador of  Christ  (1896).  The  former  has  had  aliciut  forty- 
seven  editions  (250.000  copies).  Cardinal  Gibbons  is  also 
chancellor  of  the  Catholic  University  of  America. 

Gibbons,  James  Sloan:  philanthropist;  b.  in  Wilming- 
ton, Del..  July  1,  1810;  married  Abigail  Hopper,  daughter 

of  the  philanthropist  Isaac  Tatem  Hopper,  1833 ;  engaged 
in  banking  in  New  York  1835;  was  prominent  in  the  anti- 
slavery  agitation ;  became  a  friend  of  Garrison,  Wendell 
Phillips,  Theodore  Parker,  Edmund  Quiney,  Horace  Gree- 

ley, and  other  prominent  abolitionists ;  started  the  move- 
ment for  preserving  the  forests  which  became  national  and 

led  to  Arbor  Day;  author  of  The  Banks  of  New  York;  Tlie 
Public  Debt  of  the  United  States:  and  of  the  famous  war 
poem  We  are  coming.  Fattier  Abraham,  ttiree  liuiidred 
thousand  more.     D.  in  New  York  city,  Oct.  16,  1892. 

C.  H.  Thurber. 

Gibbons.  William,  M.  D. :  scientist  and  philanthropist: 
b.  in  Philadelphia,  Pa.,  Aug.  10, 1781 ;  educated  by  liis  father 
and  at  tlie  University  of  Pennsylvania,  where  he  graduated 
1805;  practiced  in  Wilmington,  Del. ;  president  of  Delaware 
Academy  of  National  Sciences,  of  the  Peace  Society,  of  the 
Delaware  Temperance  Society,  and  a  member  of  the  society 

for  preventing  the  kidnaping  of  Ne'groes;  established  and 
conducted.  182-1-28.  a  religious  periodical.  The  Berean.  de- 

voted to  the  principles  of  the  Society  of  Friends;  took  a 
prominent  part  in  the  religious  controversy  which  resulted 
in  a  separation  of  the  society  into  Friends  and  Orthodox 
Friends  1827;  he  wrote,  under  the  signature  of  Vindex,  a 
series  of  letters  entitled  Truth.  Vindicated,  replying  to  an 
attack  on  the  Friends  by  a  Presbyterian  clergyman,  one 
of  the  clearest  expositions  of  Quaker  doctrines  ever  pub- 

lished.   D.  in  Wilmington,  Del.,  July  25,  184,5. 
C.  H.  Thurber. 

Ciibbs.  Alfred:  soldier;  b.  at  Astoria,  L.  I.,  Apr.  23, 
1823;  son  of  George  Giblis,  mineralogist  (1776-1833);  grad- 

uated at  West  Point,  and  entered  the  army  as  brevet  second 
lieutenant  mounted  rifles  July,  1846;  served  in  the  war  with 
Mexico  ;  brevet  first  lieutenant  and  captain  for  gallant  con- 

duct in  battle.  Promoted  to  be  second  lieutenant  of  rifles 
in  1847  and  first  lieutenant  1853.  From  1848  to  1856  served 
on  the  Pacific  coast  and  in  Texas;  and  from  18.56  to  1861 
frontier  duty  and  against  hostile  Indians.  He  was  appointed 
colonel  of  the  130th  New  York  Volunteers,  Sept.,  18(52.  being 
eiigageil  in  operations  about  and  defense  of  Suffolk,  Va..  till 
Aug.,  1.863,  when  his  regiment  was  changed  to  be  the  First 
New  York  Dragoons,  and  organized  by  him  into  a  cavalry 

regiment.  During  Gen.  Grant's  Richmond  campaign  (1864- 
6.5)  he  commanded  a  cavalry  reserve  brigade,  participating 
in  various  actions  till  Aug.,  1864,  when  ho  resumed  com- 

mand of  his  regiment  in  the  Shenandoah  campaign.  Ap- 
pointed a  brigadier-general  of  volunteers  Oct.  19,  1864,  in 

the  final  conflict  with,  and  pursuit  of,  the  Confederate  army 
of  Northern  Virginia,  he  commanded  a  brigade  of  cavalry, 

being  engaged  at  Dinwiddle  Court-house,  Five  Forks,  Sail- 
or's Creek,  etc.,  and  present  at  the  surrcnciiT  of  Gen.  Lee  at 

Appomattox  Court-house.  He  subseipicntly  commanded  a 
cavalry  brig.ide  and  division  in  the  division  of  the  fiulf,  and 
was  mustered  out  of  the  volunteer  service  Fel).,  1860.  For 
gallant  conduct  during  the  war  he  received  the  various 
brevets  from  major  to  that  of  major-general  U.  S.  army. 
Promoted  in  the  army  to  be  major  Seventh  (.'avalry  in  July, 
1866,  he  served  on  frontier  duty  in  Kansas.  D.  at  Fort 
Leavenworth,  Kan.,  Dec.  26,  1868. 

Gibbs,  JosiAH  WiLLARD,LL.  D. :  philologist;  b.  at  Salem, 
Mass..  Ajir.  30,  1790;  graduated  at  Yale  in  1809;  was  tutor 
there  1811-15;  Professor  of  Sacred  Literature  1824-61 ;  li- 

brarian of  the  college  1824-43.  He  published  several  philo- 
logical works  and  inanv  learned  and  valuable  papers. 

Among  his  works  are  a  Ilcbrew  lexicon  1824 ;  an  abridg- 
ment of  Gesenius's  lexicon  1828;  I'Intological  Studies 

(New  Haven,  1856) ;  Teutonic  Etymology  (1860).  D.  at  New 
Haven,  Conn.,  Mar.  25,  1861. 
Gibbs,  WoLCOTT,  M.  D.,  LL.  D. :  chemist;  brother  of 

Gen.  Alfred  Gibbs  (q.  v.) ;  b.  in  New  York  city,  Feb.  21, 

1822;  after  graduation  at  Columbia  College,  18'41,  studied chemistrv  and  phvsics  in  Giessen  and  Berlin.  Shortly  after 
his  return  from  (rermany.  Dr.  Gibbs  was  elected  Professor 
of  Physics  and  Chemistry  in  the  College  of  the  City  of  New 
York  1849;  in  1863  resigned  this  position,  having  been 
elected  to  fill  the  Rumford  professorship  in  Harvard  Uni- 

versity. Dr.  Gibbs  is  the  author  of  many  elaborate  and 
valuable  chemical  researches ;  as,  for  example,  on  the  plati- 

num metals,  on  the  ammonia-cobalt  bases,  on  the  equiva- 
lent of  cobalt,  on  niobic  acid,  etc.  Besides  these  he  has 

made  extensive  contributions  to  analvlical  chemistry,  both 
organic  and  inorganic.  In  the  department  of  physics  his 
contributions  have  been  equally  valuable  and  almost  as  nu- 

merous ;  among  thera  are  his  elaborate  work  on  the  wave- 
lengths of  light,  that  on  vapor  densities,  and  his  methods  of 

avoiding  the  troublesome  effects  of  temperature  and  pressure 
in  gas  analysis.  His  memoirs  on  these  subjects,  along  with 
those  on  theoretical  chemistry,  are  scattered  among  the  vol- 

umes of  The  American  Journal  of  Science  and  Arts,  of  which 
he  has  for  many  years  been  one  of  the  editors.  He  is  (1893) 
emeritus  professor  in  Harvard,  and  resides  at  Newport,  R.  I. 

Gibel,  gibfl.  or  Prussian  Carp  [Germ.  Oibel,  Fr.  gibel; 
etym.  obscure]:  a  small  European  fresh-water  fish,  the  Cy- 
prinus  gibelio.  It  is  prized  for  the  table,  but  is  not  veiy 
easy  to  catch,  as  it  seldom  takes  the  hook. 

Gib'eon  [Heb.  Gibhghon,  liter.,  built  on  a  hill,  deriv.  of 
gibhgha  (Gibea).  hill];  town  of  Palestine:  one  of  the  four 
cities  of  the  Hivites,  5  miles  N.  W.  of  Jerusalem  ;  is  men- 

tioned in  Joshua  ix.  3  as  obtaining  by  craft  exemption  from 
the  destruction  which  overtook  their  neighbors,  and  in  several 

other  places  in  the  Old  Testament.  It  was  within  the  terri- 
tory of  Benjamin  (Joshua  xviii.  25),  and  was  one  of  the 

cities  given  by  lot  unto  the  Levites  (Josliua  xxi.  17).  Its 
site  is  now  occupied  by  a  small  village.  El  Jib,  and  the  sur- 

rounding district  is  well  cultivated.  Here  in  later  times 
was  the  Tabernacle  (1  Chr.  xvi.  39).  Solomon  paid  it  a 
visit  in  state  at  the  beginning  of  his  reign,  and  it  was  there 
that  he  made  his  momentous  choice  (1  Kings  iii.  4,  5). 

Samuel  Macauley  Jackson. 

Gibraltar,  ji-brawl'ter;  the  southernmost  promontory  of 
Spain ;  an  insulated  rock  connected  with  the  mainland  only 
by  a  low.  sandy  slip  of  land  between  the  Bay  of  Gibraltar 
on  the  W.  and  the  Mediterranean  on  the  E.  (see  map  of 

Spain,  ref.  20-D).  This  rock,  together  with  that  of  Abyla, 
now  Ceuta.  on  the  African  coast,  formed  the  so-called  Pil- 

lars of  Hercules,  which  by  the  ancients  were  considered  the 
western  boundary  of  the  earth.  The  Rock  of  Gibraltar  is 
1.400  feet  high,  almost  perpendicular  on  its  southern  and 
eastern  sides,  and  sloping  and  accessible  only  on  its  north- 

ern and  western  sides.  It  is  a  mass  of  limestone,  and,  like 

most  limestone  foi-mations.  is  honeycombed  by  caves  and 
caverns,  some  of  which,  besides  their  fantastic  form,  have 
an  additional  interest  on  account  of  the  pala>ontological  and 
archiTological  remains  which  they  contain.  St.  Michael's 
Cave  is  that  most  frequently  visited  by  strangers.  Its  en- 

trance is  on  the  western  side  of  the  rock,  1.100  feet  above 
the  sea;  it  is  200  feet  long  and  70  feet  high,  and  is  by 
tortuous  passages  connected  with  four  other  similar  halls. 
On  the  northwestern  slope  is  situated  the  town  of  Gibraltar, 
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with  a  population  (exclusive  of  p.irrison)  of  ] 0.000.  Wool, 

grain,  unci  wa.v  ari'  sent,  from  Moroccc],  wine,  oil,  and  fi-uit 
from  Spain,  to  lie  transsliippeil  at  Gibraltar  for  Great  J5ritiiin, 
France,  Holland,  and  Germany.  Vessels  afjKrepiting  5,000,- 
000  tons  burden  yearly  enter  the  port ;  about  three-fourths 
of  them  are  Jiritish.  Besides  the  legitimate  business,  very 
considerable  smuggling  is  carried  on,  in  spite  of  the  vigi- 

lance of  the  British  and  the  Spanish  authorities.  In  1704 
Gibraltar  was  taken  by  the  liril  ish,  and  ( ln'V  have  retained  it 
since  as  the  key  to  the  JVledilerranean,  and  have  forlihed  it, 
especially  on  its  western  and  northern  sides,  so  as  to  make  it 

impregnable.  Gibraltar  was  named  Oebel  al  Tarilc  (Tarik's 
Mountain),  from  Tarik  ben  Zeyad,  a  famous  Saracen  leader 
who  landed  there  in  711.  It  remained  a  Jloorish  stronghold 
till  1300,  when  Ferdinand  IV.  took  it.  The  Moors  held  it 
again  1388-1463.  ami  it  was  surprised  and  taken  by  the 
English  1704.  During  the  war  of  the  Spanish  Succession  a 
British  fleet  under  the  command  of  Sir  George  Rooke, 
assisted  by  a  Dutcli  sijnadron  and  a  boily  of  troops  under 
Prince  George  of  Hesse-Darmstadt,  took  possession  of  the 
fortress  and  the  rock  in  the  name  of  the  Archduke  Charles 
of  Austria,  whose  candidacy  for  the  throne  of  Spain  was 
supported  by  Great  Britain.  But,  though  the  sovereignty 
of  Charles  over  the  fortress  had  been  proclaimed.  Sir  George 
Booke  saw  fit  to  hoist  the  British  fiag,  and  the  Government 
afterward  sanctioned  his  proceedings.  It  was  ceded  to 
Great  Britain  1713;  besieged  again  1737;  blockaded  and 
besieged  by  the  French  and  Spaniards  1770-83,  when  it 
made  one  of  the  most  obstinate  and  famous  defenses  re- 

corded in  history. 

fribriiltar.  Strait  of:  the  channel  connecting  the  At- 
lantic with  the  jMediterranean ;  15  miles  wide  and  000 

fathoms  deep.  It  separates  Spain  from  Africa,  and  extends 
from  Cape  Spartel  to  Cajpe  Ceuta  on  the  African  coast,  and 
from  Cape  Trafalgar  to  Europa  Point  on  the  Spanish  coast. 
The  central  current  of  the  channel  constantly  sets  from  the 
Atlantic  into  the  Mediterranean,  and  makes  it  very  difficult 
for  sailing  vessels  to  pass  through  to  the  Atlantic  unless 
aided  by  a  brisk  east  wnid.  The  lower  level  of  water  in  the 
Mediterranean  is  caused  by  its  greater  evaporation. 

Gibson,  Edmund,  D.  D.  :  bishop  and  author;  b.  at  Bamp- 
ton,  Westmoreland,  England,  1660  (baptized  Dec.  19,  1660) ; 

proceeded  M.  A.at  Queen's  College,  Oxford,  and  was  admitted 
a  fellow  1604 ;  became  Bishop  of  Lincoln  1716,  of  London  1 720. 
(iibson  was  a  man  of  severe  virtue  and  great  learning, 
but  of  an  intolerant  spirit,  for  he  advocated  penal  laws 

against  the  (Quakers  and  caused  Meade's  edition  of  the  Ri'S- titution  of  Servetus  to  be  burned.  His  edition  of  the  Saxon 

Chronicle,  with  notes  (1602),  and  the  Codex  juris  ecclesias- 
tici  AngKcani  (1713)  are  very  important.  His  polemical 
works,  written  against  Romanism  and  infideMty,  are  highly 
esteemed.  He  translated  Camden's  Britannia,  and  wrote 
also  upon  arohieological  and  biographical  subjects.  D.  at 
Bath,  Sept.  6,  1748. 

Gibson,  John:  sculptor;  b.  at  Gyffyn.  near  Conway, 
Wales,  July  10. 1790.  He  was  the  son  of  a  landscape-gar- 

dener ;  at  the  age  of  fourteen  was  apprenticed  to  a  cabinet- 
maker, then  to  a  wood-carver.  He  first  studied  sculpture 

under  the  Messrs.  Francis,  statuaries  of  Liverpool.  Several 
gentlemen,  attracted  by  his  genius,  which  was  revealed  in 
models  and  figures,  supplied  him  with  money  for  a  two 

years'  residence  in  Rome.  There,  in  1817,  Canova  wel- 
comed him,  admitted  liim  without  charge  to  his  studio  and 

academy,  and  procured  for  him  distinguished  patronage. 
His  first  pieces,  J/nra  and  Venus  and  Hero  and  Leander, 
were  executed  for  the  Duke  of  Devonshire.  After  Canova's 
death  (in  1832)  Gibson  studied  under  Thorwaldsen.  He 
lived  in  Rome,  revisiting  England  lint  once  in  twenty-four 
years.  He  modeled  the  statues  of  the  Queen  in  Bucking- 

ham Palace  and  iti  the  princes'  chamber  of  the  Houses  of 
Parliament.  He  partially  revived  the  ancient  practice  of 
tinting  marble  statues  by  adding  color  to  the  Aiirura,  the 
Venus,  and  the  statue  of  the  Queen.  This  novelty  in  modern 
work  he  defended  warmly,  basing  his  opinion  on  the  prac- 

tice of  the  ancients,  saying  that  whatever  the  Greeks  did  was 
right.  It  is  curious  that  he  had  assured  himself  of  the  gen- 

eral use  of  painted  sculpture  among  the  ancients  at  a  time 
when  few  archaeologists  admitted  it.  He  was  regularly  an 
exhibitor  at  the  Royal  Acailemy  in  London,  was  chosen  an 
associate  in  1838.  and  made  a  member  in  1836.  He  was  also 
a  member  of  the  academies  of  JInnich,  St.  Petersburg, 
Turin,  and  St.  Luke  in  Rome.  At  the  Paris  Exposition  of 
1855  Gibson  had  four  pieces — a  hunter,  a  hunter  and  dog. 

a  woundiMl  Amazon,  and  IJiilas  earried  away  !ii/  Nymphs, 
and  at  the  London  I'Aliibilion  of  1863  he  cxhiliiled  tlie 

\'eiins,  the  I'lindura,  and  a  cupid,  idl  colored.  D.  in  Rome, 
Jan.  37,  1806.  Revised  Ijy  Russell  Sti'koi.s. 

Gibson,  John  IMonro,  D.  D.  :  Presbyterian  pastor  and  au- 
thor; b.  in  Whithorn,  Wigton.shirc,  Scotland,  Apr.  24,  1838; 

educat.ed  at  Glasgow,  the  University  of  Toronto,  Canada, 
and  Knox  C^ollege,  Toronto.  He  was  pastor  of  Erskine 
church,  M(mtreal,  1864-74;  of  the  Second  Presbyterian 
church,  Chicago,  1874-80;  and  from  1880,  of  St.  John's 
Wood  Presbyterian  church,  London,  England.  In  1801  he 
was  moderator  of  the  Synod  of  England.  In  addition  to 
pastoral  duties  he  was  six  years  lecturer  on  Hebrew  and 
Greek  Exegesis  in  Montreal  Theological  College,  and  has 
also  lectured  in  Mansfiidd  College,  Oxford.  His  published 
volumes  are  The  Ages  before  Moses  (New  York  and  Edin- 

burgh, 1870);  Til  e  Foundations  (Chicago,  1880),  republished 
as  lioe/c  vei-sus  Sand  (London,  1883,  and  later  editions); 
The  Mosaic  i,'ra  (London  and  New  York.  1881);  Pomegran- 

ates from  an  English  Garden  (selecte<l  poems  from 

Browning,  New  Y'ork,  1885) ;  Christianity  according  to 
Christ  (\iiV,%) ;  the  commentary  on  the  Gospel  according  to 

Matthew,  in  the  Expositors  B'ihle  (1800). Willis  J.  Beecher. 

Gibson,  Lieut.-Col.  John  Morrison,  Q.  C.  :  Canadian  offi- 
cial;  b.  in  the  township  of  Toronto,  Ontario,  Jan.  1,  1842; 

graduated  B.  A.  and  LL.  B.  at  University  of  Toronto.  He 
was  examiner  in  law  in  his  alma  wa/p)- 1871-73;  a  mem- 

ber of  its  senate  1878,  1878,  and  1883 ;  organized  the 
Hannlton  Art  Scliool,  and  was  its  president  for  five  years. 
He  is  a  lieutenant-colonel  of  militia;  was  a  member  of  the 
Canadian  Wimbledon  teams  in  1874,  1875,  1870,  and  the 

latter  year  won  the  Prince  of  Wales's  prize.  In  1881  he commanded  the  Canadian  Wimbledon  team  which  defeated 

the  British  team  in  the  rifle  contest  for  the  Rajah  of  Kola- 

pore's  cup ;  has  been  president  of  the  Ontario  Ritle  Associa- 
tion, and  is  (1893)  president  of  the  Canadian  Military  Rifle 

Ijeat;-ue.  He  was  elected  to  the  Legislature  of  Ontario  in 
1870. 1883, 1886,  1889,  and  1801 ;  appointed  Provincial  Secre- 

tary in  Jan.,  1889.  Neil  Macdonald. 

Gibson,  Randall  Lee:  U.  S.  Senator;  b.  at  .Spring  Hill, 
Ky.,  Se])t.  10,  1883 ;  graduated  at  Yale  College  in  1853,  and 

at  the  law  department  of  Tulane  L' niver.sity  in  1855 ;  com- 
manded a  company,  regiment,  brigade,  and  division  in  the 

Confederate  army  during  the  civil  war ;  resumed  the  prac- 
tice of  his  profession  in  New  Orleans ;  president  of  board 

of  administrators  of  Tulane  University;  trustee  of  the  Pea- 
body  fund ;  regent  of  the  Smithsonian  Institution ;  was 
elected  a  Democratic  Representative  to  Congress  in  1872, 
1874.  1876,  1878,  and  1880 ;  entered  the  U.  S.  Senate  1883  ; 
re-elected  1888.     D.  Dec.  15,  1802.  C.  H.  Thurber. 

Gibson,  Thomas  Milner:  English  politician  ;  b.  in  Trini- 
dad, West  Indies,  Sept.  8,  1806 ;  was  edueatetl  in  England, 

graduating  at  Cambridge  in  1830;  and  entering  politics  was 
returned  as  Conservative  member  for  Ipswich  in  1837,  but 
having  become  a  convert  to  Liberalism  he  resigned  two 
years  later,  and  was  defeated  at  the  polls  when  he  sought  a 
re-election.  He  was  an  early  proselyte  of  the  Slanehester 
school  and  became  one  of  the  ablest  orators  of  the  anti-corn- 
law  movement.  In  1841  he  was  returned  for  Manchester, 

and  five  years  later  was  appointed  vice-president  of  the 
Board  of  Trade,  holding  that  office  till  1848.  In  1850,  as 
president  of  the  Association  for  the  Repeal  of  the  Taxes  on 
Knowledge,  he  began  a  crusade  against  the  newspaper 
stamp,  the  excise  on  paper,  and  the  advertisement  duty,  and 
the  abolition  of  these  taxes  is  due  mainly  to  his  efforts.  In 
1857  he  lost  his  seat  for  Manchester  in  consequence  of  his 
opposition  to  the  Crimean  war,  but  was  returned  in  the  same 
year  for  Ashton-under-Lyne.  and  continued  to  represent 
that  constituency  till  1868,  when,  on  suffering  a  defeat  at 
the  polls,  he  retired  from  public  life.  He  had  in  the  mean- 

while been  president  of  the  Board  of  Trade  fron  1850  to  1866, 
administering  the  office  with  success.  D.  on  board  his 

yacht  at  Algu>rs,  Feb.  35,  1884.  F.  M.  Colbt. 

Gibson,  William,  M.D.,  LL.  D. :  surgeon;  b.  in  Balti- 
more, JId.,  in  1788.  He  took  his  medical  degree  from  the 

University  of  Edinburgh;  was  the  pupil  and  associate  of 
Sir  Charles  Bell;  was  at  the  siege  of  Comnna  1800,  and 
Waterloo  1815,  where  he  was  lightly  wounded.  In  1819 
he  succeeded  Dr.  Physick  in  the  chair  of  Surgery  in  Phila- 

delphia, resigning  in  1855.  Dr.  Gibson  published  Princi- 
jjles  and  Practice  of  Surgery  (2  vols.,  Philadelphia,  1824), 
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which  pas.sfil  tliroiigh  nine  editions;  was  also  the  autlior  of 
several  le(^tiin>s,  of  Rainbha  in  Eurnjm  (181!!)),  conlainin}; 
biograiihieal  sketches  of  surfjeoiis,  etc.  lie  was  the  first  to 
perform  the  Ca^sarcan  operation  twice  nn  tlie  same  patient, 
successful  to  both  mother  and  children,  i).  in  Savannah, 
Ga.,  Mar.  3,  IHUS. 

Gibson,  William  Hamilton-:  artist  and  author:  b.  at 
Sandy  Hook,  Conn..  Oct.  5,  18.50.  From  1870  he  resided  in 
Brooklyn,  N.  Y.  His  paintings  and  drawings  are  mainly  in 
the  field  of  landscape,  natural  history,  and  out-door  life,  and 
many  of  theui  were  prepared  as  illustrations  of  his  books,  such 
as  Cnmp-Iife  in  the  Woods  (1876) :  Pastoral  Days  (New  York, 
1881) ;  IJiqliways  and  Hi/wai/x  (New  York,  188:i) ;  Strolls  by 

Startight'and  Simsliine  (New  York,  1801) ;  Sliarp  Eyas  (New York,  1892).     D.  at  Washington,  Conn.,  July  16,  1896. 

Gibson  City  :  town  ;  Ford  co.,  111.  (for  location  of  coun- 
ty, see  map  of  Illinois,  ref.  5-F) :  on  the  111.  Central,  the 

Lake  B.  and  W.,  and  the  Wabash  Railroads ;  35  miles  E.  of 

Bloomington,  and  113  mUes  S.  of  Chicago.  It  is  in  an  agri- 
cultural region,  and  has  several  churches,  public  schools,  2 

banks,  and  1  daily  and  2  weekly  newspapers.  Pop.  (1880) 
1,260;  (1890)  1,803. 
Giddiness:  See  Sensatio.v. 

Giddings.  Franklin  Henby,  A.M.:  Professor  of  Sociol- 
ogy; b.  at  Sherman,  Conn.,  Mar.  23,  1855 ;  graduated  at 

Union  College  1877 :  spent  several  years  on  the  Springfield 
Daily  Union  and  Springfield  Republican;  continued  in  the 
meantime  to  contribute  economic  studies  for  various  pidjli- 
cations :  Professor  of  Political  Sciences  at  Bryn  Mawr  Col- 

lege 1888,  and  since  1891  lecturer  on  Sociology  at  Columbia 
College ;  editor  of  the  monographs  of  the  American  Eco- 

nomic Association,  and  for  a  time  associate  editor  of  the  An- 
nals of  the  American  Academy  of  Political  and  Social  Sci- 

ence. Author  of  Report  on  Profit-sharing  in  seventeenth 
annual  report  of  Massachusetts  Bureau  of  Statistics  of 
Labor  (1886) ;  The  Modern  Distributive,  Process  (written 
with  Prof.  .J.  B.  Clark,  1888) ;  and  numerous  articles  on  his 
special  subject  in  Tlie,  Quarterly  Journal  of  Economics,  The 
Political  Science  Quarterly,  and  other  periodicals. 

C.  H.  Thurbee. 

Giddingrs.  Joshua  Reed  :  statesman ;  b.  at  Tioga  Point, 
Pa.,  (.)ct.  6,  1795.  Six  weeks  after  the  birth  of  their  child 
his  parents  went  to  Canandaigua,  N.  Y.,  and  when  he  was 
about  ten  years  old  they  removed  to  Ashtabula  co.,  O.,  a 
part  of  the  Connecticut  Western  Reserve.  His  youth  was 
one  of  severe  toil,  yet  he  became  a  man  of  great  size  and 
strength,  as  well  as  of  capacious  mind  and  generous  and  en- 

terprising spirit.  After  Proetor's  retreat  the  troops  with which  Giddings  served  were  sent  home.  His  education  was 
acquired  from  books,  mostly  borrowed,  and  read  at  night  by 
the  light  of  a  hickory  fire.  He  taught  school,  studied  law 
with  Elisha  Whittlesey,  a  prominent  lawj-er,  and  was  ad- 

mitted to  the  bar  in  1821.  In  1826  he  went  as  a  representa- 
tive to  the  State  Legislature ;  declined  re-election  in  1827 ; 

was  defeated  in  running  for  State  Senator  in  1828 ;  devoted 
himself  to  his  profession,  in  which  he  rose  to  the  first  rank. 
In  1839  he  was  sent  to  Congress.  Though  he  was  not  an 
abolitionist  in  the  strict  sense  of  the  term,  yet  he  believed 
that  Congress  had  no  right  to  protect  slavery  in  the  States, 
that  slavery  was  a  great  evil,  and  that  it  was  wrong  and  un- 

constitutional to  compel  the  free  States  or  the  general  Gov- 
ernment to  return  fugitive  slaves  to  their  owners.  He  also 

believed  it  was  the  duty  of  Congress  to  prohibit  slavery  in 
the  District  of  Columbia  and  the  Territories,  and  to  break 
np  the  coastwise  slave-trade.  During  his  membership  of 
Congress  a  large  share  of  his  attention  was  given  to  the 
tracing  out  of  the  constitutional  relations  of  the  Govern- 

ment, the  States,  and  the  people  to  slavery,  and  the  exposi- 
tion of  his  views  thereupon;  but  he  also  took  a  prominent 

part  in  questions  of  tariff  and  of  appropriations  and  in  other 
important  affairs.  He  opposed  the  Florida  war  on  the 
ground  that  it  was  an  attempt  to  recapture  fugitive  slaves 
at  the  expense  of  the  U.  S.  In  1841  the  Creole,  a  vessel 
laden  with  slaves,  sailed  from  Norfolk.  Ya.,  for  New  Or- 

leans. The  slaves  arose,  seized  the  vessel,  and  finally  found 
tlie  British  [lort  of  Nassau,  N.  P.,  where  they  were  recog- 

nized as  free.  Mr.  Webster,  then  Secretary  of  State,  having 
demanded  compensation  of  the  British  Government,  ;\Ir. 
(Jiddings  introdu(!ed  into  the  House  resolutions  declaring 
that  the  slaves  upon  the  Creole  were  guilty  of  no  crime  in 
taking  their  freedom  upon  the  high  seas,  inasmuch  as  they 
were  outside  of  the  Jurisdiction  of  Yirginia,  that  persons 

held  in  slavery  cease  to  be  slaves  when  upon  the  high  sea.s, 
atiil  that  the  demariil  for  the  slaves  or  for  compensatii;n  for 
them  was  not  warranted  by  the  U.  S.  Constitution.  For 
])resenting  these  resolutions  (which  he  temporarily  with- 

drew at  the  earnest  reipiest  of  many  friends)  Mr.  (jiddings 
received  the  censure  of  the  House,  wilhout  being  permitted 
to  sjieak  in  his  own  defense.  He  thereupon  resigned,  but 
was  at  once  re-elected  without  opposition.  In  his  early 
years  in  Congress  his  views  were  shareil  by  no  member  ex- 

cept his  friend  John  t^uincy  Adams.  In  1843  he  produced 
the  famous  Pacificus  essays  upon  the  slavery  question.  He 
zealously  opposed  the  annexation  of  Texas.  In  1844  he  suc- 

cessfully opposed  the  bill  to  pay  for  the  Amisted  Negroes. 
He  .strongly  favored  the  Wilraot  proviso.  Upon  the  nomi- 

nation of  Gen.  Taylor  for  the  presidency  in  1848  he  left  the 
Whigs  and  joined  the  new  Free-soil  i)arty.  He  declined  to 
v<ite  for  a  Whig  Speaker  of  the  House  in  1847  and  1849,  and 
thus  in  the  lalter  year  caused  the  choice  of  a  Democratic 
Speaker.  In  1850  he  opposed  the  new  compromise,  the  Fugi- 

tive-slave Bill,  and  the  Texas  bill.  In  18.59,  after  a  service 
of  twenty-one  years,  he  closed  his  congressional  career.  He 
was  twice  assaulted  in  Congi'ess  by  armed  men,  and  was 
once  set  upon  by  a  mob  in  Washington.  In  1853  he  pub- 

lished a  volume  of  sfieeche.s  :  in  1858  the  Exiles  of  Florida, 
an  historical  sketch  of  much  interest.  In  1861  he  was  ap- 

pointed consul-general  to  British  North  America.  He  wrote 
a  congressional  history  of  slavery,  and  in  1864  pnldished 
Tlie  Rebellion,  its  Authors  and  Causes.  D.  at  Montreal, 
Jlay  27,  1864. 

Giers,  Nicholas  Carlovitch,  de :  See  De  Giees,  Nicho- 
las Carlovitch. 

Gie'seler,  Johann  Karl  Ludwig  :  church  historian  ;  b.  at 
Petershagen,  Germany,  Mar.  3,  1792 ;  studied  and  taught  in 
the  Halle  Orphan-house  1803-13 ;  served  against  Napoleon 
1813-15;  taught  at  Halle,  Minden,  and  Cleves  181.5-19;  be- 

came Professor  of  Theology  at  Bonn  1819,  and  at  Gottingen 
1831.  His  great  work  on  church  history  {Lehrbuch  der 
Kirchengeschichte)  was  published  in  five  volumes  in  1824- 
57,  the  last  two  volumes  being  edited  by  Redepenning.  It 
is  one  of  the  most  valuable  and  impartial  works  of  the  kind 
ever  produced.  The  best  English  translation  is  that  of  H. 
B.  Smith  (New  York,  4  vols.,  1856,  and  5th  vol.  in  1880). 
D.  at  Gottingen,  July  8,  1854. 

Giessen,  gee'sen  :  town  of  Germany;  capital  of  the  prov- ince of  Upper  Hesse ;  on  the  Lahn :  40  miles  by  rail  N.  of 
Prankfort-on-the-Main  (see  maj)  of  Germany,  ref.  5-1)).  It 
has  a  university  (founded  in  1607)  and  other  educational  in- 

stitutions, and  manufactures  of  iron,  machinerv,  beer,  and 
tobacco.     Pop.  (1895)  22.929. 

Giesshiibl-Piichstein,  gees'hilb'l-pooih'stin :  the  source 
of  the  Giesshiibler  waters  ;  near  Carlsbad,  in  Bohemia,  Aus- 

tria. There  is  a  good  Kurhaus  here,  but  the  waters  are  chief- 
ly bottled  and  exported.  M.  W.  H. 

Giffard's  Injector:  See  Steam-engine. 
GilTord,  Robert  Swain  :  landscape-painter ;  b.  on  Nau- 

shon  island,  Mass.,  Dec.  23,  1840.  Pupil  of  Alfred  van  Bust, 
Rotterdam,  Holland ;  National  Academician  1878 ;  member 
Society  of  American  Artists  (1877) ;  American  Water-color 
Society  and  British  Society  of  Painter-etchers  ;  medal,  Cen- 

tennial Exposition,  Philadelphia.  1876;  third-class  medal, 
Paris  Exposition,  1889.  One  of  his  works  which  received  a 
prize  of  !^2,000  at  the  American  Art  Association  (not  a  pro- 

fessional society)  in  1885  is  in  the  Metropolitan  Museum, 
New  York.  W  A.  C. 

Giflord,  Sanford  Robinson:  landscape-painter;  b.  at 
Greenfield.  N.  Y..  July  10.  1823.  Pupil  of  John  Rubens 
Smith  and  National  Academy,  New  York ;  graduated  at 
Brown  University  1842 :  National  Academician  1854.  He 
traveled  and  sketched  in  Europe  in  1855-57  anil  in  1868-69. 
His  work  was  very  highly  esteemed  in  his  time,  but  has 
greatly  lost  in  popularity  since  his  death.  It  is  not  of  a  very 
serious  character  artistically  considered,  being  without  much 
truth  to  nature  and  not  remarkable  for  color  qualities.  One 
of  his  principal  works,  Rui7is  of  the  Parthenon,  is  in  the  Cor- 

coran GaUery,  Washington.  He  was  fond  of  painting  glow- 
ing pictures  of  autumn  landscape  in  the  U.  S.  1>.  in  New 

York.  Aug.  39,  1880.  W.  A.  C. 

Gilford,  William  :  author  ;  b.  at  Ashburton,  Devon,  Eng- 
land, in  Apr.,  1756;  went  to  sea  in  childhood;  was  appren- 
ticed to  a  shoemaker  in  1772.  and  afterward,  through  the 

kindness  of  friends,  was  sent  to  Exeter  College,  Oxford,  and 
received  the  patronage  of  Lord  Grosvenor     His  successful. 
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Baviad  (1794).  diiTctiMl  .-ifraiiist  tlic  Delhi  Ci'iisciuis,  was  fol- 

lowed by  the  .Md-riad  (ITlMi)  and  the  severe  J'jpi.sllr  to  I'l'ter 
Pindar,  which  called  forth  an  e(|ually  caustic  reply.  In 
1797-98  he  was  editor  of  Tlw  An/ i-./iiruhin,  and  from  1809 

to  1834  editor  of  'J'he  (Jnaiiciiy  Revivw.  His  translations 
of  Juvenal  (180'2)  and  of  I'ersius  are  spirited  and  accurate, 
but  his  reputation  is  founded  on  his  work  as  a  critic  and  re- 

viewer. He  WHS  a  most  bitter  enemy  of  the  Whijjs.  and  was 
distinguislied  for  his  hostility  to  Hunt,  Keats,  and  all  the 
liberal  authors  of  his  day.  His  editions  of  the  old  Knglish 
dramatists  are  noteworthy.  Giffcjrd  was  of  small  stature, 
very  ugly  in  his  appearance,  but  kind,  says  Southey,  to  every 
living  thing  except  authors.  The  general  voice  of  subsequent 
criticism  has  been  adverse  to  his  opinions  on  most  questions 
of  literary  taste.     D.  in  London,  Dec.  31,  1836. 

Gift:  the  voluntary  transfer  of  property  without  con- 
sideration. The  term  is  now  generally  confined  to  the  vol- 

untary transfer  of  personal  property,  but  it  was  originally 
applied  in  P]nglantl  to  the  creation  of  an  estate-tail.  Any 
person,  who  is  sui  juris,  has  the  power  to  make  a  gift  of  any 
part  of  his  property.  Delivery  of  the  property  in  question, 
with  the  intention  to  transfer  the  title,  is  absolutely  neces- 

sary to  the  validity  of  the  gift.  Wor<ls  of  gift  are  not  suf- 
ficient, but  there  must  be  an  actual  and  positive  change  of 

possession.  If  anything  remains  inidone  to  complete  the 
gift  it  can  not  be  enforced,  there  being  no  consideration.  It 
is  essential  to  the  validity  of  a  gift  that  the  transaction  be 

fully  completed  during  the  donor's  lifetime,  as  an  agreement 
to  give,  without  consitleration,  passes  no  title  and  confers 
no  right.  Hence  a  promissory  note  intended  as  a  gift  by 
the  maker  can  not  be  enforced  against  him.  as  it  is  a  mere 
promise  to  pay  in  the  future.  It  is  held  that  the  delivery 
by  the  donor  to  the  donee  of  a  savings-bank  deposit-book 
standing  in  the  name  of  the  donor  is  a  valid  gift  of  the 

money  deposited.  Ordinarily  it  is  not  in  the  donor's  power to  retract  a  gift  once  made,  but  the  gift  can  be  set  aside 
where  it  is  the  result  of  fraud,  force,  or  undue  influence,  or 
where  it  is  prejudicial  to  the  rights  of  creditors.  And  so 
when  a  confidential  relation  exists  between  donor  and  donee, 
as  in  the  case  of  client  and  attorney,  patient  and  physician,  or 
parishioner  and  priest,  the  gift  can  be  set  aside  unless  it  was 
the  free,  voluntary,  and  unbiased  act  of  the  donor. 

Henry  Wade  Rogees. 

(Tigantnstraca,  ji-gan-tos'tra-ka  [Mod.  Lat.,  from  Gr. 
71705.  -(wToj,  giaut  -f  uarpaKov,  shell] :  a  name  given  to  that 
group  of  Artliropoda  which  includes  the  horse-shoe  crab  and 
the  extinct  Trilobites  and  Eurypteroitls. 

Gigrnoiix, 2heen'yoo',  Francois  Regis:  landscape-painter: b.  at  Lyons,  France,  in  1816 ;  educated  at  Pribourg  ;  studied 
art  in  the  Academy  of  St.  Pierre  in  Lyons  ;  entered  latei-  the 
School  of  Fine  Arts  in  Paris,  and  afterward  was  a  pupil  of 
Delaroche,  who  confirmed  his  bent  toward  landscape-paint- 

ing. In  1840  Gignoux  went  to  the  U.  S.,  and  entered  on  an 
industrious  career  in  New  York  and  Brooklyn.  His  pictures 
are  sincere  studies  of  nature,  chiefly  in  her  more  cheerful 
aspects.  His  style  is  unambitious:  his  sul)jects  commonly 
unobtrusive,  as,  for  example,  tiprinc/.  The  First  Snow,  The 
Indian  Summer.  He  was,  however,  bold  at  times,  as  in  the 
Niagara  in  Winter,  Niagara  by  Moonlight,  the  Bernese 
Alps  at  Sunrise,  and  other  large  canvases.  He  was  chosen 
the  first  president  of  the  Brooklyn  Art  Academy.  In  1870 
he  returned  to  France.     D.  at  Paris,  Aug.  6,  1883. 

Gig'Oux,  zhe'e'goo',  Jean  PRANgois :  figure  and  portrait painter;  b.  at  Besangon,  Prance,  Jan.  8,  1806.  Pupil  of  the 
Ecole  des  Beaux-Arts,  Paris :  first-class  medal.  Salon.  1835  ; 
oHicer  Legion  of  Honor  1885;  medal  of  honor.  Paris  Ex- 

position, 1889.  His  work  is  meritorious  and  sound  in  method. 
Three  works  are  in  the  Luxembourg  Gallerv,  Paris,  and  two 
in  the  Versailles  Museum.    D.  Dec.  10,  1894.        W.  A.  C. 

Gljon,  he'e'hon' :  seaport  of  Spain ;  in  the  province  of 
Oviedo,  on  the  Bay  of  Biscay ;  30  miles  by  rail  N.  E.  of 
Oviedo  (see  map  of  Spain,  ref.  11-D).  It  has  manufactures 
of  glass,  earthenware,  and  tobacco,  and  a  large  trade  in 
fruit,  butter,  and  cheese.     Pop.  (1887)  35,170. 

Gila,  hee'la:  a  river  of  the  U.  S. ;  rises  in  Socorro  co., 
N.  M.,  and  flows  first  S.  W.,  then  S.,  and  finally  W.,  joining 
the  Colorado  about  180  miles  from  its  mouth.  Its  course  is 
entirely  within  the  Territories  of  New  Mexico  and  Arizona. 
Its  total  length  is  not  far  from  500  miles.  Half  of  its  coiirse 
is  through  mountain-canons,  but  its  lowerhalf  flows  through 
a  series  of  desert  plains.  Its  waters  and  those  of  its  tribu- 

taries are  utilized  for  irrigation,  and  the  volume  reaching 

the  Colorado  in  summer  is  very  small.  Its  lower  valley 
abounds  in  ruins,  the  relics  of  an  ancient  culture  represeiiteu 
at  present  by  the  Pima  and  Maricopa  Indians,  and  a  few 
other  tribes. 

GTIakl:  See  Iranian  liANGUAOES. 

Gila  Monster:  a  (lopular  name  in  the  Southwestern  U.S. 
for  a  peculiar  lizard  (Ileloderma  suspectum).     See  Helo- 
DERJIA. 

Gilaii:  See  Ghilan. 

Gilbert,  Charles  Henrt,  B.  S..  M.  S.,  Ph.  D. :  ichthyolo- 
gist :  b.  at  Rockford,  111.,  Dec.  5, 1859;  educated  at  Butler  and 

Indiana  Universities;  successively  Professor  of  Zoology  in 
the  University  of  Cincinnati  (1884-88),  Indiana  University 
(188K-91),  and  Leland  Stanford  Junior  University.  He  is 
one  of  the  leading  authorities  on  the  fishes  of  North  America, 
has  published  numerous  ichthyological  papers  between  1880- 
92,  chiefly  in  (he  I'rucerdings  of  the  U.  S.  National  I\Iuseuni, 
and  was  joint  author  with  Dr.  D.  S.  Jordan  of  the  well-known 
Sy?wpsis  of  the  Fishes  of  North  America  (Washington, 
1883).  F.  A.L. 

Gilbert.  Grove  Karl.  M.  N.  A.  S. :  geologist ;  b.  at  Roch- 
ester. N.  Y.,  May  6,  1843 ;  graduated  at  the  University  of 

Rochester  in  1863 ;  assistant  on  Ohio  Geological  Survey 
1869-71 ;  geologist  of  various  national  surveys  since  1871 ; 
chief  geologist  of  U.  S.  Geological  Survey  1889-93.  He  was 
president  of  the  American  Society  of  Naturalists  in  1885  and 
1886,  and  of  the  Geological  Society  of  America  and  the 
Philosophical  Society  of  Washington  in  1893.  His  more  im- 

portant writings  pertain  to  the  geology  of  the  Western  U.  S., 
and  to  the  principles  of  dynamic  geology  and  physical  geog- 

raphy. Among  them  arc  Geology  of  the  Ilenrij  3Iountains 
(1877)  and  Lalie  Bonneville  (Monograph  I.,  U.  S.  Geological 
Survey.  1890). 

Gilbert,  Sir  Humphrey:  navigator:  half-brother  to  Sir 
Walter  Raleigh  :  b.  at  Dartmouth.  England,  in  1539  ;  edu- 

cated at  Eton  and  Oxford  ;  was  destined  for  tlie  law,  but 
entered  the  army  ;  in  1570  suppressed  a  rebellion  in  Ireland, 
where  he  was  made  commander-in-chief,  governor  of  Mun- 
ster,  and  knighted  ;  served  for  the  next  five  years  as  colonel 
of  English  forces  in  the  Netherlands;  wrote  Discourse  of  a 
Discoverie  for  a  New  Passage  to  Cathaia  and  the  East  Ind- 

ies, which  was  published  without  his  knowledge  by  George 
Gaseoigne  in  1576;  in  1578  received  a  patent  from  Queen 
Elizal>eth  authorizing  him  to  take  possession  of  any  uncol- 
onized  lands  in  North  America  upon  payment  to  the  crown 
of  a  fifth  of  all  the  gold  and  silver  fiaind.  In  1578-79  he 
sailed  for  Newfoundland  in  company  with  Sir  Walter  Ra- 

leigh, but  one  of  his  vessels  was  lost,  and  the  others  retm-ned 
to  England.  In  1583  another  small  squadron  was  fitted  out 
for  him,  which  reached  Newfoundland  in  August,  and  Gil- 

bert took  possession  of  the  island  in  the  name  of  the  queen. 
He  soon  proceeded  to  explore  the  coast  south,  btit  his  largest 
vessel  was  wrecked  upon  Cayie  Breton  ;  the  squadron  was  dis- 

persed, and  Gilbert  with  two  small  vessels  set  sail  for  Eng- 
land. On  the  night  of  .Sept.  9,  1583,  a  gale  sprung  up.  and 

the  frigate  Squirrel,  with  Gilbert  and  all  on  board,  was  lost; 
of  the  whole  squadron  only  one  vessel,  the  Golden  Hind, 
reached  England.  See  the  Lives  by  Tytler  (1883),  St.  John 
(1868),  and  Edwards  (1868). 

Gilbert,  Sir  John  :  historical,  genre,  and  portrait  painter ; 
b.  at  Blackheath.  Kent.  England,  in  1817.  He  began  his 
career  as  an  illustrator  and  received  no  art  instruction ;  took 

up  painting  in  water-color  and  was  elected  a  member  of  the 
British  Water-color  Society  in  1853,  and  president  1872 ; 
painted  in  oil  and  was  elected  Royal  Academician  1876; 
knighted  in  1872  ;  third-class  medal,  Paris  Exposition,  1878; 
Legion  of  Honor  1878.  His  pictures  are  good  in  color,  but 
his  figures  are  not  very  well  drawn.  Touchstone  and  Ait- 
drey  (1850) ;  Convocation  of  Clergy  (1871) ;  Naseby  (1873) ; 
and  3Iorningof  Agincourt  (1884)  are  soraeof  his  best  works. 

He  also  illu'strateil  the  works  of  Shakspeare,  Longfellow, Scott,  and  others,  and  contributed  for  many  years  to  The 
Illustrated  London  News.  D.  in  Villers-snr-Mer.  Prance, 
Oct.  5,  1897.  William  A.  Cofein. 

Gilbert,  John  Gibbs  :  actor ;  b.  in  Boston.  Mass..  Feb.  27, 
1810;  was  educated  in  the  public  schools.  After  some  ex- 

perience as  an  amateur  he  made  his  first  appearance  Nov. 
28. 1828.  at  the  old  Tremont  theater.  Boston,  as  Jaffier.  in 
Venice  Preserved.  He  was  soon  after  engaged  by  Caldwell, 
manager  of  the  New  Orleans  theater,  and  played  utility 
parts  in  the  Southwestern  theaters.  He  acted  for  five  years 
in  Boston,  one  year  in  New  York  city,  and  again  five  years 
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in  Boston.  In  1847  he  wont  to  London,  playing  in  tlie  com- 

pany iit  lilt!  I'rincess's  tliwiler.  His  first  appciii-Jinci' there 
was  as  Sir  Ilobert  Bramble  in  Tlie  I'uui-  Ocnl/i'inan.  Alter a  short  visit  to  Paris  he  returned  in  1848  to  the  II.  S.,  and 

appeared  under  the  management  of  Ilamblin  at  the  New 
York  Park  theater.  After  playing  for  a  long  period  in 
Philadelphia,  in  Boston,  and  again  in  Philadelphia,  he  Joined 

the  conii)any  of  Wallaek's  tlieater  in  New  York  city  in  1863, 
with  which  he  remained  until  it  ceased  to  exist  on  the  retire- 

ment of  Lester  Wallack  in  1888.  Gilbert  was  the  la.st  of 
that  school  of  actors  able  to  portray  effectively  the  fine  old 
English  gentleman  of  other  days.  Among  his  most  poiiular 
personations  were  Sir  Peter  Teazle,  Sir  Anthony  Absolute, 
and  Old  Dornton.     D.  in  Boston,  Mass.,  June  1 7,  188!). 

B.  B.  Vallentine. 

Gilbert,  Sir  .Jon>j  Thomas:  historian;  b.  in  Dublin,  Ire- 
land, in  1829  ;  was  in  18U7  ap(iointed  secretary  of  the  public 

record  office  of  Ireland,  an  office  he  held  till  its  abolition  in 
1875 ;  is  chiefly  known  to  the  world  through  his  studies  of 
Irish  history  and  areha>ology.  By  the  publication  of  his 
great  work,  The  Nittional  J/annscripIs  of  Ireliind,  he  gave 
a  strong  impulse  t(j  the  study  of  the  Celtic  language.  Among 
his  other  works  are  History  of  the  City  of  Dublin  (1854-59, 
3  vols.);  History  of  the  Viceroys  of  Ireland  (1865);  His- 

tory of  Af airs  in  Ireland  10J,l-5:2  (1879-81.  6  parts);  His- 
tory of  the  Irish  Confederation  and  the  War  in  Ireland 

16/fl~4n  (7  vols,  quarto,  1883-90).  D.  in  Dublin.  Ireland, 
May,  1898. 

Gilbert,  Joseph  Henry,  Ph.  D.,  LL.  D..  P.  R.  S. :  agri- 
cultural chemist;  b.  at  Hull,  England,  Aug.  1,  1817;  edu- 

cated at  the  University  of  Glasgow  and  at  University  Col- 
lege, London,  and  later  under  Liebig  at  Giessen  ;  devoted 

special  attention  to  chemistry ;  in  1843  became  associated 
with  Jlr.  (now  Sir)  J.  B.  Lawes,  of  Rothamsted,  in  the  work 
of  agricultural  experimentation.  His  pulilications  have 
been  publislied  in  a  large  number  of  papers  and  uarious 
journals  ;  1884  he  was  appointed  Professor  of  Rural  Econo- 

my in  the  University  of  Oxford  ;  reappointed  1887,  still  re- 
taining his  position  as  director  of  the  Rothamsted  labora- 

tory. Mr.  Gilbert's  work  at  Rothamsted  has  given  him  a 
wide  and  permanent  fame  as  an  invest  igator.  See  Lawes, 
Sir  John  Bennet  ;  and  Agricultural  Experiment  Sta- 

tion. C.  II.  Thurber. 

Gilbert,  or  Gilberd,  William,  M.  D.  :  b.  at  Colchester, 

Englanil.  in  1540 :  was  educated  at  St.  John's,  Cambridge, 
and  in  1573  settled  in  London.  He  became  Queen  Eliza- 

beth's physician,  and  held  the  same  office  under  James  I. 
Author  of  De  magnete  magneticisque  corporibus,  et  de  magna 
magnete  Tellnre  (1600)  and  De  mundo  nostra  Sublunari 
Philosophia  Nova  (1651),  works  of  surprising  accuracy  of 
statement  and  full  of  profound  thoughts.  He  stood  far  in 
advance  of  his  time  as  a  scientific  observer  and  theorist, 
and  as  a  recorder  of  facts  relating  to  electricity.  His 
De  magnete,  etc.,  anticipates  many  of  the  most  important 
discoveries  in  electricity,  and  is,  in  the  opinion  of  many, 
the  first  comprehensive  treatise  on  that  subject.  Whewell, 
in  his  History  of  the  Inductive  Sciences,  credits  him  with 

having  presented  "all  the  fundamental  facts  of  the  sci- 
ence." He  was  tlie  first  to  use  the  terms  "  electric  force  " 

and  "  electric  attraction,"  and  to  point  out  that  the  phe- 
nomena of  terrestrial  magnetism  and  of  electricity  were 

manifestations  of  the  same  force.  Died  at  either  Colchester 
or  London,  Nov.  30,  1603. 

Gilbert,  William  Schwenck  :  dramatist ;  b.  in  London, 
Nov.  18,  1836 :  educated  in  the  University  of  London,  and 
called  to  the  bar  of  the  Inner  Temple  in  1864,  but  later  on 
devoted  himself  entirely  to  literature,  and  has  become  widely 
known  as  a  dramatic  writer.  His  first  play.  Dulcamara, 
was  produced  in  1866.  His  fairy-comedies — The  Palace  of 
Truth  (1870) ;  I'ygmalion  and  Galatea  (1871) :  The  Wicked 
World  (1873) ;  Broken  Hearts  (1876).  etc.— and  his  farces— 
Engaged  (1877) ;  Ne' er-do-Weel  (1878),  etc. — were  very  popu- 

lar ;  and  a  still  greater  measure  of  success  was  achieved  by 
his  comic  operas,  written  in  conjunction  with  Arthur  .Sulli- 

van :  The  Sorcerer  (Wll) ;  H.  M.  S.  Pinafore  {1878} ;  The 
Pirates  of  Pemance  (1880);  Patience  (1881) ;  lolanthe  (1882); 
Princess  Ida  (1883) ;  The  Mikad.o  (1885) ;  Ruddigore  (1887) ; 
The  Yeoman  of  the  Guard  (1888) ;  The  Gondoliers  (1889) ; 
Utopia  (Limited)  (1893).  Among  other  plays  are  Charity 
(1874):  Comedy  and  Tragedy  (1884);  and  Brantinghame 
Hall  (1888).  Ilis  Bah  Ballads  originally  appeared  in  Fun, 
but  Were  afterward  printed  separately. 

GILDING 

(■libertines,  gillwr-tinz  [from  Mod.  La(.  Gilherti'nua, 
perl.iiniiig  to  St.  Gilbert,  deilv.  of  Gitliertns,  (iilliertj :  an 
order  of  monks  and  nuns  founded  aiiout  1135  in  England 
by  St.  (iilliert,  priest  of  Sempringham  (1083-1189).  The 
nuns  were  Henedietines,  but  in  most  i>i  tlieir  houses  there 
were  also  monks  who  were  canons  regular  of  .St.  Augu.stine. 

There  were  also  lay  bi-otliers,  who  followed  the  Cistercian 
rule.  The  rules  of  the  order  were  very  strict  with  regard  to 
the  separation  of  the  monks  and  nuns.  The  order  was  ex- 

tinguisheil  by  Henry  V'lll.  It  then  numbered  twenty-five houses. 

Gilbert  Islands,  or  the  Kin^smill  Group:  the  south- 
easternmost  group  of  Micronesia,  containing  sixteen  small 
inhabited  islands  of  coral  formation,  situated  in  the  Pacific, 

between  lat.  V  S.  and  2  30'  N.  and  Ion.  173'  and  174"  30'  E. 
Area,  166  sri.  miles.  The  islands  are  low,  and  covered  only 

with  a  thin  layer  of  vegetable  mould,  ('oci)aiuits,  taro,  and 
jjandaniis  are  cultivated.  The  iidiabitaiits,  who  number 
35,200  and  have  some  resemblance  to  the  Malays,  are  very 
barbarous,  and  some  are  cannibals.  Missions  are  main- 

tained here  by  the  Congregationalists  of  Hawaii  and  the 
U.  S.  The  group  was  discovered  in  1788,  and  was  taken 
possession  of  by  Great  Britain  in  1892. 

Gilchrist,  gil'krist,  William  Wallace  :  musician  ;  b.  in 
Jersey  City,  N.  J.,  Jan.  8.  1846.  In  18.53  Philadelphia  be- 

came his  permanent  jilace  of  residence,  and  there  he  re- 
ceived all  his  education.  His  first  success  was  winning 

three  prizes  offered  by  the  Jlendelssohn  ('lub  of  New  York 
for  vocal  compositions  of  various  stvles.  The  Cincinnati 
festival  of  1883  offered  a  prize  of  $1,000  for  the  best  work 
for  solo,  chorus,  and  orchestra.  The  judges  were  Theodore 
Thomas,  then  of  New  York,  C.  Saint-Saens,  of  Paris,  and 
Carl  Rcinecke,  of  Leipzig.  Mr.  Gilchrist  won  the  prize 
with  his  setting  of  the  Forty-sixth  Psalm,  and  it  was  per- 

formed at  the  festival.  He  has  also  written  a  ballad  for 
alto  solo  and  chorus,  entitled  The  Rose  (1886),  and  a  few 
other  works.  D.  E.  Hervey. 

Gil'das.  surnamcd  Sapiens  :  the  oldest  historian  of  Brit- 
ain ;  b.  in  516  a.  d.,  but  the  place  of  his  birth  is  not  known  ; 

went  to  Armorica  about  550,  and  wrote  his  History  there 
about  560  ;  went  to  Ireland  between  566-569,  and  died  there 
in  570.  His  De  E.rcidio  Britannioe  Liber  Querolus  is  dif- 

fuse and  inflated  in  style,  but  of  great  value.  See  Steven- 
son's edition  (1838) ;  also  3Ionumenta  Historica  Britannica, 

by  Petrie  and  Sharpe  (1848) ;  and  Council'and  Ecclesiastical Documents  Relative  to  Great  Britain  (Oxford,  1869). 
Revised  by  M.  Warren. 

Gilder.  Richard  Watson  :  poet  and  editor  ;  b.  at  Borden- 
town,  N.  J.,  Feb.  8.  1844.  From  1864  to  1870  he  was  con- 

nected with  various  journals  in  Newark  and  New  York.  In 
1870  he  was  made  associate  editor  of  Scribnefs  Monthly, 
of  which,  under  its  later  name,  Tite  Century  Magazine,  he 
has  been  chief  editor  since  1881.  His  published  poems  in- 

clude Tlie  New  Day  (1875) ;  The  Poet  and  his  Master  (1878) ; 
The  Celestial  Passion  (1878) ;  a  collective  edition,  Lyrics 

and  Other  Poems  (18,85):  7'wo  Worlds  (1891);  The  Great 
Remembrance  cmd  Other  Poems  (1893). 

Gildersleeve,  Basil  Lanneau,LL.D.:  classical  scholar;  b. 
in  Charleston,  S.  C,  Oct.  33. 1831 :  graduated  at  Princeton  in 
1849;  received  his  Ph.  D.  degree  in  Giittingen  in  18.53;  Pro- 

fessor of  Greek  and  Latin  at  the  University  of  Virginia 
from  1856  to  1876.  when  he  was  called  to  the  chair  of  Greek 

in  the  newly  founded  Johns  Hopkins  University.  Editor  of 
a  Latin  Grammar,  of  Persius  (1875),  Justin  Martyr  (1877), 

the  Olympian  and  Pythian  Odes  o/P(W(?ar  (1885).  and  au- 
thor of  Essays  and  Studies  (1890).  He  is  also  the  founder 

and  editor  of  The  American  Journal  of  Philology,  estab- lished in  1880. 

Gilding  [pres.  partic.  of  gild  <  M.  Eng.  gilden  <  0.  Eng. 
gyldan.  gild  <  Teuton.  *gnldan,  deriv.  of  *guktom,  gold] : 
the  application  of  a  thin  layer  of  gold  upon  the  surface  of 
another  substance.  There  are  various  methods  in  use  for 

effecting  this.  The  ancient  process,  that  of  applying  gold- 
leaf,  is  still  the  best  for  many  kinds  of  work.  Gold-leaf  is 
made  to  adhere  by  the  use  of  "  gold-size."  a  tempera  prim- 

ing rendered  adherent  by  an  admixture  of  glue ;  or  by 
"  oil-size."  a  varnish  of  linseed  oil  and  ocher,  the  last  chiefly 
used  for  work  that  is  exposed  to  the  weather.  For  gilding 
book-covers  the  leaf  is  made  to  adhere  by  heat  and  pres- 

sure (if  the  cover  is  of  cloth),  or  by  the  use  of  albumen  or 
gelatin  for  leather-work.  Gold  is  often  applied  to  metals 
by  means  of  an  amalgam,  from  which  the  mercury  is  driven 
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off  liy  liont  lifter  t lie  appliciilion,  leaving  the  gold.  Whatever 
metho<l  is  eiiiployeil,  the  gilded  siirtaec  lias  to  lie  liuriiished 
afterward.  jVluch  gilding  is  done  liy  the  eleetro-phitiiig 
process  (see  ELErTRo-i'i>ATiN(i),  or  even  ))y  simple  immersion 
of  the  article  to  be  gililed  in  a  gold  solution.  Glass  and 
porcelain  are  gilded  by  gold  applied  like  ]iaint,  and  after- 

ward fixed  in  the  furnace  at  a  comparatively  low  tempera- 
ture. For  the  gilding  of  particular  kinds  of  goods  there 

are  innumerable  special  processes,  numy  of  them  involving 
widely  different  chemical  reactions. 

Gil'ead  [from  Heb.  Gilgliadh,  litei'.,  the  hard,  stony 
region] :  a  (listrict  of  Palestine,  bounded  W.  by  the  Jordan, 
E.  by  the  Arabian  desert.  N.  by  the  Hieromax  {YermCik). 
and  S.  by  the  Arnoii  (Mnjih).  Northern  Gilead  extended 
from  the  Hieromax  to  the  Jabbok  (Zerka),  about  SS  miles; 
in  the  time  of  Moses  was  umler  the  dominion  of  Og,  King 
of  Bashan,  and  after  its  conquest  was  assigned  to  the  half- 
tribe  of  Manasseh.  Southern  Gilead  extended  from  the 
Jabbok  to  the  Arnon.  about  .lO  miles  ;  in  the  time  of  Moses 

belonged  to  Sihon,  King  of  the  Amorites,  and  after  its  con- 
quest was  assigned  to  the  tribes  of  Reuben  and  Gad.  In 

this  southern  portion,  which  at  one  time  belonged  to  the 
Moabites,  were  Nebo,  Pisgah,  and  Peor.  The  whole  district 
is  wildly  mountainous  (the  greatest  elevation  being  about 
4,000  feet  above  the  sea),  bui:.  exceedingly  picturesque,  clad 
with  noble  forests,  and  very  fertile.  The  northern  part  is 
cultivated  and  has  many  settlements,  but  the  southern  is 
practically  given  up  to  wandering  tribes  and  is  neglected. 
The  streams,  unlike  most  of  those  W.  of  the  Jordan,  are 
perennial.  Revised  by  S.  M.  Jackson. 

(Tiles,  jilz,  Henrt  :  clergyman,  lecturer,  and  author ;  b. 
in  Craanford,  Wexford  County,  Ireland,  Nov.  1,  1809  ;  edu- 

cated in  Belfast,  at  the  Royal  Academy,  in  the  Roman 
Catholic  faith,  but  became  a  Unitarian.  As  a  minister  of 
this  sect  he  preached  in  Greenock,  Scotland,  1835-37,  and 
in  Liverpool  1837-40 ;  in  the  latter  city  he  bore  an  able 
part  in  the  controversy  between  the  Unitarians  and  Episco- 

palians, in  183!),  with  Mr.  Martineau  and  Mr.  Thom.  In 
1840  he  went  to  the  U.  S.,  where  his  excellence  as  a  preacher 
and  lecturer  made  him  known  in  every  city  as  a  man  of 
brilliant  gifts.  lie  published  several  volumes  of  essays, 
lectures,  and  discourses,  marked  by  ingenuity  of  thought, 
fidlness  of  diction,  and  fervor  of  style.  Their  titles  are 
Lpctnri's  and  Essays  (3  vols.,  Boston,  1845) ;  Ghristian 
Thought  on  Life  (1850) ;  IllnslmtUms  of  Genius  (1854) ; 
Human  Life  in  Shakspeare  (1868).  D.  near  Boston,  Mass., 
July  10,  1882. 

Giles,  William  Branch  :  statesman  ;  b.  in  Amelia  Co., 
Va.,  Aug.  12,  1763:  was  educated  at  Princeton,  N.  J. :  be- 

came a  lawver  of  Petersburg,  Va. ;  was  in  Congress  1790- 

98,  1801-03  ;■  in  the  U.  S.  Senate  1804-15  ;  Governor  of  Vir- 
ginia 1837-30;  presidential  elector  1801,  1805.  Mr.  Giles 

entered  public  life  as  a  Federalist,  but  very  early  left  that 
party  and  acted  mainly  with  the  Jeffersonians.  He  was, 
however,  often  found  outside  of  all  party  lines.  He  was 
one  of  the  best  debaters  and  iiarliainentarians  of  his  time, 
and  was  prominent  as  a  State  legislator,  and  published  sev- 

eral severe  but  effective  political  letters.  D.  in  Albemarle 
CO.,  Va.,  Dec.  4,  1830. 

Gilflllau,  gil-fU'an,  George  :  clergyman  and  author ;  b. 
at  C'omrie.  Perthsliii-e,  Scotland,  Jan.  30,  1813  ;  educated  in 
Glasgow  University ;  in  1835  became  a  minister  of  the 
United  Presbyterian  Church,  and  after  1836  was  settled  at 
Dundee  and  remained  there  till  his  death.  Author  of  Gallery 
of  Literart)  Partraits  (I^dinliurgh,  1845-5.5,  three  series) ; 
The  Bards  of  the  Bible  (1850) ;  Martyrs  and  Heroes  of  the 
Scottisli  Covenant  (1853) ;  Niglit,  a  poem  (1867) ;  an  edition 
of  the  British  Poets  in  forty-eight  volumes,  etc.  D.  at  Arn- 
halt,  Brechin,  Scotland,  Aug.  13,  1878. 

Revised  by  S.  M.  Jackson. 
Gill :  See  Weights  and  Measures. 

Gill,  David  :  astronomer  ;  b.  in  Aberdeenshire,  Scotland, 
June  13,  1843.  He  was  educated  at  JNIarischal  College, 
Aberdeen.  His  attention  was  turned  to  astronomy  through 
his  interest  in  clocks  and  other  instruments.  On  beginning 
his  astronomical  career  he  became  the  coadjutor  of  Lord 
Lindsay,  under  whose  auspices  he  went  to  Mauritius  in 
1874  to  observe  the  transit  of  Venus.  In  1877  he  conducted 

an  expedition  to  the  island  of  Ascension,  in  the  South  Pa- 
cific Ocean,  to  determine  the  solar  parallax  by  oliservations 

of  Mars.  An  interesting  account  of  this  expedition  was 
published  by  his  wife  under  the  title  Six  Months  in  Ascen- 

sion. In  1881  he  was  commissioned  by  the  Government  as 
astronomer  at  the  Cape  of  (iood  Hope,  and  dircclor  of  the 
observatory  wliieli  had  been  established  there  by  the  I5riti.sh 
Government,  liy  his  skill,  activity,  and  energy  he  has 
made  this  establishment  one  of  the  leading  ob.servatories  of 
tlie  world,  fitting  it  out  with  the  best  instruments  and  in- 

augurating a  system  of  observations  of  the  stars  of  the 
southern  liiMuisphcre.  Among  his  most  iin|)ortant  works 
an^  liis  dcterniiiiatidiis  of  stellar  parallaxes,  made  in  co-op- 

eration with  William  L.  Elkin,  and  of  the  .solar  parallax  by 
observations  on  the  asteroids.  S.  Newcomb. 

Gill.  James  Marshall,  D.I).:  minister  and  educator  in 
the  Cumljerhmd  Presliylerian  Cliuich  :  li.  in  I)avids<in  co., 
Tenn..  near  Nashville,  Apr.  1,  1837  ;  graduated  at  Cumber- 

land University.  His  work  has  been  mostly  done  in  Ken- 
tucky, his  residence  being  Elkton,  in  that  State.  He  was 

moderator  of  the  General  Assembly  in  1876,  and  re[iresented 
the  Cumberland  Church  in  the  meeting  of  the  Presbyterian 
Alliance  in  London  in  1888.  W.  J.  B. 

Gill,  John,  D. D.  :  rabbinical  scholar;  b.  at  Kettering, 
Northamptonshire,  England.,  Nov.  33,  1697.  He  was  .self- 
educated,  but  became  proficient  in  the  classics  and  in  He- 

brew. He  was  baptized  in  1716.  and  preacheil  at  Higham 
Ferrers,  and  occasionally  at  Kettering.  In  1719  he  became 
pastor  of  a  Baptist  church  in  Southwark.  from  which  he 
was  called  in  1757  to  a  Baptist  church  near  London  bridge, 
where  he  remained  until  his  death.  He  received  his  degree 
from  Aberdeen  University.  His  most  impiirtant  works  were 
Exposition  of  the  Sonq  of  Solomon  (1738);  Exposition  of 
the  New  Testament  (1746-48);  Exposition  of  the  Old  Testa- 

ment (the  two  republisheil  as  one  wi>ik.  9  vols.,  with  memoir, 
1810);  A  Body  of  Doctrinal  Divinity  (1769);  A  Body  of 
Practical  Divinity  (1770).  He  was  an  able  controversial 
writer.     D.  at  Camberwell,  Oct.  14,  1771. 

Gill,  Theodore  Nicholas,  M.  A.,  M.  D..  Ph.  D. :  natural- 
ist; b.  in  the  city  of  New  York,  Mar.  31,  1837;  received  a 

classical  education  in  private  schools  and  under  special 
tutors ;  in  1863  became  a  resident  of  Washington,  D.  C.  and 
an  assistant  in  the  Smithsonian  Institution;  from  1884  to 
1887  Professor  of  Zoology  in  Columbian  University,  Wash- 

ington, D.  C. ;  member  of  the  National  Academy  of  Sciences. 
His  earlier  contributions  to  science  were  chiefly  on  fishes, 
and  later  on  mammals,  Init  in  the  course  of  his  investiga- 

tions he  has  published  articles  on  mollusks,  crustaceans,  and 
other  departments  of  natural  history,  in  all  amounting  to 

nearly  300  papers.  The  most  noteworthy  of  these  are  Ar- 
rangement of  the  Families  of  Mollusks  (1871) ;  Arrangement 

of  the  Families  of  3Iammals  (1873);  Arrangement  of  the 
Families  of  Fishes  (1873);  Catalogue  of  the  Fishes  of  the 
East  Coast  of  North  America  (1875);  Bibliography  of  the 
Fishes  of  the  Pacific  Coast  of  the  Vnited  States  to  the  End 
of  1S79  (1883).  Since  1879  he  has  prepared  the  reports  ou 
zoology  for  the  Smithsonian  Institution. 

Gil'lem,  Alvan  Clllem  :  soldier ;  b.  in  Jackson  co.,  Tenn., 
in  1830;  graduated  at  the  U.  .S.  Military  Academy  July, 
1851,  and  entered  the  army  as  brevet  second  lieutenant  of 
artillery;  promoted  to  be  second  lieutenant  Dec.  1851.  first 
lieutenant  1855,  captain  and  assistant  quartermaster  1861, 
and  colonel  Twenty-fourth  Infantry  July.  1866;  served  in 
garrison  and  on  frontier  duty  1851-61.  and  in  the  civil  war 
in  defense  of  Fort  Taylor.  Fla. ;  as  brigade  and  chief  quar- 

termaster Jan.,  1861,  to  June,  1863,  being  engaged  in  the 
battle  of  Shiloh  and  siege  of  Corinth;  appointed  colonel 
Tenth  Tennessee  Volunteers  May,  1863.  and  was  provost- 
marshal  of  the  city  of  Nashville  Aug.-Dec,  1863  ;  appointed 
brigadier-general  of  volunteers  Aug..  1863,  and  particijiated 
and  commanded  in  numerous  engagements  and  expeditions 

in  Tennessee.  L'pon  the  reorganization  of  the  State  govern- 
ment of  Tennessee  he  was  vice-president  of  the  convention 

to  revise  the  constitution  and  a  member  of  the  State  Legisla- 
ture ;  subsequentlv  was  engaged  in  various  exjieditions  and 

combats  in  Tennessee  and  North  Carolina.  In  Sept.,  1866, 
he  was  mustered  out  of  the  volunteer  service.  For  gallant 
conduct  in  the  field  he  received  the  successive  brevets  from 

major  to  that  of  major-general  U.  S.  army.  In  1867-68  he 
commanded  the  district  of  Mississipiii;  in  1869  was  trans- 

ferred to  tlie  command  of  the  Eleventh  Infantry,  and  in 
1870  to  that  of  the  First  Cavalry.  He  was  conspicuous  in 
the  conflict  with  the  ]Modoc  Indians  in  1873.  D.  near  Nash- 

ville, Tenn.,  Dec.  3.  1875. 

Gillespie,  gil-lespe'e,  William  Mitchell,  LL.D.  :  author; b.  in  New  York,  1816 ;  graduated  at  Columbia  College  1834 ; 
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stiulieil  in  Europe;  roturiu'd  in  1845,  and  was  Professor  of 
Civil  KiiKinceriiij^  in  L'liion  Colli'fje  184o-GH ;  author  of 
Hofids  and  Railrodd.'i  (1845);  J'hi/ijsophy  of  Jfa/hemiifirn, 
after  Cunite  (1851);  a  treatise  on  LiDid-aurrei/ini/  (1855); 

another  on  Lcmlino,  I'opoyraphy ,  and  t/ie  Jliyhi^r  Sur>vy- 
ing  (1870).     D.  in  New  York,  Jan.  1,  1868. 

fcril'let.  Ransom  II.:  b.  in  New  Lebanon,  N.  V.,  .Ian.  27, 
1800;  removed  first  to  Siiratopi  eo.,  and  in  1819  to  St.  Law- 

rence CO.,  N.  Y. ;  studied  law  witli  Silas  WrJKht.  and  became 

a  lawyer  of  OgdensbiirK,  where  lie  was  postmaster  18;i0-33; 
Democratic  menilier  of  Congress  1833-37;  an  Indian  com- 

missioner 1837-39;  register  U.  S.  Treasury  1845-47;  solici- 

tor U.  S.  Treasurv  1847-49;  assistant  U.'S.  Atiorney-Oen- 
eral  1855-58;  solicitor  of  the  court  of  claims  1858-61'.  Au- thor of  a  Hintory  of  the  Democratic  Party  (New  York.  1868) ; 
The  Federal  Oovernment  {1871);  and  a  Life  of  SilaslVriyftt. 
1).  Oct.  24,  1876. 

Ciillett,  jil-let',  Ezra  Hall,  T).  D.  :  author ;  b.  in  Colches- 
ter. Conn.,  July  .5,  1823  ;  graduated  in  1841  at  Yale,  and  in 

1844  at  Union  Theological  Seminary,  where,  also,  he  spent  a 
fourth  year  in  study ;  was  pastor  of  a  Presbyterian  church 
in  Harlem,  New  York  city,  1845-70.  and  professor  in  the 
University  of  New  York  from  1870  till  his  death  in  Harlem, 
Sept.  2,  1875.  He  was  an  indefatigable  student,  and  con- 

tributed largely  to  the  reviews.  His  princi|)al  puhlished 
■works  were  Life  and  Times  of  John  Hvss  (2  vols.,  Boston, 
1863-64 ;  2d  ed.  1864) ;  Life  Lessons  in  the  School  of  Chris- 

tian Duty  (1864);  History  of  the  Presbyterian  Church  in 
the  United  States  (3  vols.,  Philadelphia,  1864;  revised  ed. 
1875) ;  God  in  Human  Tliought  (2  vols..  New  York,  1874) ; 
The  Moral  System  (1874). 

Gillies,  girie"ez.  John,  LL.  D.  :  historian;  b.  at  Brechin, Scotland,  Jan.  18.  1747;  educated  at  Glasgow,  where  he  was 
for  some  time  (jreek  professor;  became  historiographer- 
royal  for  Scotland  in  1793.  Author  of  a  History  of  Ancient 
Greece  (3  vols.,  1786-1810) ;  View  of  the  Reign  of  Frederick 
II.  of  Prussia  [1780) ;  History  of  the  World  from  Alexander 
to  Augustus  (2  vols.,  1807-10);  published  translations  of 
Aristotle,  Lysias,  and  Isocrates,  and  was  author  of  several 
other  works.  None  of  these  have  any  value.  D.  at  Clapham, 
London,  Feb.  15,  1836. 

Gilliflower,  jil'li-flow-er  [(by  analogy  with  flower)  <  M. 
Eng.  gyllofer,  from  0.  Pr.  gilofre,  girofle,  clove-tree  (whence 
Fr.  giroflee,  gillirtower),  from  Gr.  Kapu6(pvKKoi>.  clove-tree ; 
Kapvov,  nut  +  <puA\ov,  leaf] :  a  popular  name  for  the  crucifer- 

ous plants  of  the  genus  3Iatthio!a,  called  also  by  the  gen- 
eral name  of  stock  or  stock-gilliflower.  They  are  herbace- 

ous or  partly  shrubby.  All  the  common  kinds  are  European. 
Matthiola  annua  includes  the  ten-weeks  stocks;  Matthiola 
Gneca,  the  Grecian  stock;  Matthiola  incana,  the  purple 

gilliflowers,  Brompton  stocks,  etc. ;  and  Matthiola  fenestra- 
tis,  the  large  window  stocks.  The  varieties  are  many,  and 
several  species  besitles  the  above  are  recognized.  Consider- 

able skill  is  required  in  growing  fine  stocks,  which  are  fav- 
orite flowers  in  cultivation,  especially  in  Great  Britain. 

Formerly,  the  carnation  was  known  as  gilliflower,  and  it  is 
now  sometimes  called  clove-gilliflower.  The  name  gilli- 

flower was  applied  to  the  carnation  (still  sometimes  called 
clove-gilliflower)  because  of  its  clove-like  odor,  and  from  the 
carnation  it  passed  to  the  stock  or  stock-gilliflower,  because 
of  some  resemblance  of  this  plant  to  the  carnation. 

Revised  by  L.  H.  Bailey. 

GilliSS,  James  Melvin:  astronomer;  b.  in  Georgetown, 
D.  C,  Sept.  6,  1811;  midshipman  U.  S.  navy  1827,  captain 
1862  ;  organized  one  of  the  first  astronomical  observatories 
in  the  V.  S.  at  Washington  1838;  organized  the  naval  ob- 

servatory at  Washington  1842-45 ;  was  put  in  charge  of  the 
national  observatory  at  Washington  1861.  Published  a  vol- 

ume of  the  American  Astronomical  Observations  (1843)  and 
a  Report  of  the  United  States  Astronomical  Expedition  of 

lS4'J-53  (3  vols.,  1855),  besides  many  scientific  papers  of  im- 
portance. He  also  introduced  important  improvements  in 

the  instruments  emploved  in  astronomical  work.  D.  in 
Washington,  Feb.  9,  1865. 

Gilliiiore,  Gen.  Quincv  Adams:  U.  S.  military  engineer; 

b.  at  Black  River,  Lorain  co.,  0.,  Feb.  28,  1835 ;"  graduated at  West  Point  at  the  head  of  the  class  of  1849.  Early  in  the 
civil  war  he  was  promoted  to  a  captaincy  and  distinguished 
himself  by  the  successful  bombardment  of  Fort  Pulaski. 
In  June,  186:J,  he  was  called  to  command  the  department  of 
the  South,  and  in  July  following  the  Tenth  Army-corps. 
It  Was  while  holding  this  command  that  he  conducted  the 

famous  operations  against  Charleston,  comprising  the  de- 
scent on  .Morris  island,  the  reduction  anil  cajiture  of  Fort 

Wagner,  and  the  bombardment  and  practi(;al  ilcmolition  of 
Fort  Sumter  from  batteries  3  miles  distant.  After  the  war 
he  was  assigned  to  duty  in  charge  of  fortifications  situated 
on  the  Atlantic  coast  from  New  York  to  Florida,  and  was 
also  intrusted  with  the  improvement  of  rivers  and  liarbors 
on  the  coasts  of  Soutli  Carolina,  Georgia,  and  Florida.  For 
gallant  conduct  at  Morris  island.  Forts  Wagner  and  Sum- 

ter lie  was  brevi^ted  brigadier-general  and  maJor-generaL 
Among  his  published  works  are  the  Siege  and  Reduction 
of  Fori  Pulaski  ;  A  Practical  Treatise  on  Limes,  Ilydranlic 
Cements,  and  Mortars;  Engineer  and  Artillery  Operations 
against  the  Defenses  of  Charleston  in  18t:3 ;  Report  on  liiton 

Aggloniere.  or  ('oignet-Beion:  [iractical  treatise  on  Jioads, 
Streets,  and  Pavements,  etc.  I),  in  Brooklyn,  N.  Y.,  Apr.  7, 
1888. 

GlU-npts ;  See  Fisheries. 

Gillott,  gilh/t.  Joseph  ;  manufacturer ;  b.  in  Warwick- 
shire. England,  (Jet.  11,  1799;  became  a  knife-grinder  in 

Sheffield,  and  began  in  early  life  the  manufacture  of  steel- 
pens  at  Birmingham  in  a  very  small  way.  But  his  improve- 

ments in  steel-pens  gradually  increased  their  popularity, 
and  his  establishment  became  liy  far  the  largest  in  the 
world  in  that  line  of  manufacture.  His  acquired  wealth 
was  great,  and  he  made  a  famous  collection  of  paintings. 
D.  in  Birmingham,  Jan.  6,  1872. 

Gill-over-tlie-grouiid,  jil'-.  or  Groiind-ivy:  a  strong- 
smelling,  trailing  plant  (Nepeta  glechonia)  belonging  to  the 
Lahiatip ;  a  native  of  Eurojie.  but  naturalized  in  the  U.  S. 
At  one  time  it  was  used  in  medicine,  chiefly  as  a  domestic 
remedy  for  colds,  coughs,  etc. 

Gillray',  James:  caricaturist;  b.  at  Chelsea.  England, in 
1757  ;  the  son  of  a  Chelsea  pensioner;  was  a  goldsmith's  ap- 

prentice; ran  away  with  a  company  of  strolling  actors; 
studied  art  at  the  Royal  Academy  :  became  a  good  engraver, 
and  was  distinguished  as  an  unrivaled  ]jolitieal  caricaturist, 
in  which  line  he  produced  some  1,200  copper-plate  etch- 

ings. His  political  and  social  caricatures  app>eared  almost 
continuously  from  about  1782  to  1811.  His  intemperate 
habits  brought  on  insanity,  and  he  died  of  delirium  tremens 
in  London,  June  1,  1815.  The  political  caricatures,  which 
circulated  not  only  throughout  (ireat  Britain,  but  also  over 
the  Continent,  and  exercised  a  powerful  influence,  form  a 
most  instructive  series  of  illustrations  to  the  latter  part  of 
the  reign  of  George  III.  See  his  Life  and  Times,  by  T. 
Wright  (London,  1851 ;  new  ed.  1873). 

Gills  [plur.  of  gill  <  M.  Eng.  gylle,  from  Dan.  gjcelle, 
gill;  in  Lat.  branchiit]:  the  organs  of  respiration  in  water- 
breathing  animals.  In  general  a  giU  may  be  defined  as  an 
expansion  of  the  animal  body,  permeated  Vjy  blood-vessels, 
and  with  thin  walls  through  which  an  exchange  of  oxygen 
and  carbonic  dioxide  can  take  place  between  the  water  and 
the  blood.  As  gills  are  thus  physiological  rather  than  mor- 

phological differentiations,  general  statements  concerning 
them  can  only  be  made  with  difficulty.  In  the  invertebrates 
they  may  occur  on  any  part  of  the  body,  but  in  the  verte- 

brates they  are  invariably  developed  in  connection  with 
openings  or  gill-slits  upon  the  sides  of  the  neck.  For  the 
various  modifications,  see  Comparative  Anatomt. 

J.  S.  KiNGSLET. 

Gilnian  :  city ;  Iroquois  co..  111.  (for  location  of  county, 
see  map  of  Illinois,  ref.  4-G) ;  on  the  Illinois  Central  Rail- 

road and  the  Tol.,  Peo.  and  West.  Railwav  ;  81  miles  S.  by 
W.  of  Chicago,  and  208  miles  N.  E.  of  St.  Louis.  It  is  in  the 
center  of  the  principal  corn  region  of  the  State,  and  has  large 
stock-raising  and  fruit-growing  interests.  It  has  an  opera- 
house,  public  litirary,  extensive  nursery,  tile-works,  linseed- 
oil  mill,  a  bank,  and  a  weeklv  newspaper.  Artesian-well 
water  is  obtained  at  depths  of  from  90  to  300  feet.  Pop.  (1880) 

1,299  ;  (1890)  1.112  ;  (1893)  1.200.  Editor  of  "  Star." 
Gilman,  Arthur  :  educator ;  b.  at  Alton,  111.,  June  22, 

1837  ;  educated  in  New  York,  and  in  1857  engaged  in  busi- 
ness there  as  a  banker,  but  removed  in  1862  to  Lenox, 

Mass.,  where  he  engaged  in  literary  pursuits  and  in  labors 
in  behalf  of  education  and  religious  instruction.  In  1871 
he  became  editorially  connected  with  the  publications  of 
the  American  Tract  Society,  Boston,  and  in  1876  he  took 
charge  of  the  Harvard  Annex.  Author  of  First  Steps  in 
Enqlish  Literature  (1870)  and  History  of  the  American 

People  (1883),  and  editor  of  the  Story  o'f  tlie  Nations  Series and  of  an  edition  of  Chaucer.  fl.  A.  B. 
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Giliuan,  Caiioune  (Howard)  :  author  ;  b.  in  Boston, 
Mass.,  Oct.  8,  1794;  the  wife  of  the  Kcv.  Dr.  Sainucl  Uil- 

inan  (1791-1858).  Her  poems,  Jepltthah'n  Kax/i,  Vow  and 
Jairus'ii  Daughter  (1810),  attracted  much  attention.  In 1819  she  married  and  removed  to  Charleston.  S.  C,  and  in 
18;i3  began  to  edit  Tin:  Uosebiid,  afterward  The  Southern, 
Jiose.  Slie  was  the  author  of  many  vohimes  of  jirosc^  aiul 

verse,  iiielinliag  liceulli'dions  of  a  jVi-ir  L'/ii/l(iii<l  Hoiikp- 
ki'i'per{\>i''jT>)  and  Ji'irollecfionsofa  tSouthern  Miitron  (1830). 
I),  at  Washington,  L).  U.,  Sept.  lo,  1888. 

Giliiian.  Chandler  Kobbins,  M.  1). :  b.  at  Marietta,  0., 

Sept.  (),  1803  ;  I'ceeived  liis  degree  at  the  University  of  Penn- 
sylvania, his  fatlier  having  removed  to  Philadelphia  several 

years  before.  Dr.  Gilmaii  for  many  years  ]iractieed  in  New 
York;  was  appointed  in  1840  Professor  of  Obstetrics  and 
Diseases  of  Women  and  Chihlren  in  the  College  of  Physi- 

cians and  Surgeons,  and  in  18.51  assumed  also  the  chair  of 

Medical  Jurisprudence,  lie  wrote  Leyends  of  a  Log  t'abui 
(18;i5),  Life  oil  tlic.  Liil-es,  and  a  number  (jf  professional 
works.     D.  at  Middletown,  Conn.,  Sept.  26,  1865. 

Gillllilii,  Daniel  Coit,  LTj.  D.  :  educator;  b.  at  Norwich, 
Conn.,  July  6,  1831  ;  graduated  at  Yale  in  1852  ;  was  super- 

intendent of  schools  at  New  Haven,  Conn.,  1856-60 ;  Pro- 
fessor of  Physical  and  Political  Geography  at  Yale  and 

college  librarian  1856-72  ;  superintendent  of  schools  in 
Connecticut  1863-65 ;  president  of  the  University  of  Cali- 

fornia 1872-75  :  became  in  1875  president  of  Johns  Hopkins 
University,  Baltimore,  Md. ;  author  of  a  memoir  of  James 
Monroe  in  tlie  American  Statesman  Series  (Boston,  1883). 
and  of  numerous  reports,  addresses,  seientifio,  historical,  and 
educational  papers,  and  editor  of  the  miscellaneous  writings 
of  Francis  Lieber  (1881)  and  of  Joseph  P.  Tliompson,  D.  1). 
/1884).  Jan.  1,  1896,  he  was  appointed  a  member  of  the 
Venezuela  boundary  commission. 

(jiliiian,  Edward  Wuiting,  D.  D.  :  b.  in  Norwich,  Conn., 
Fell.  11,  1823;  graduated  at  Yale  College  in  1843;  studied 
theology  at  Union  (1845-47)  and  Yale  (1847-48)  Theological 
Seminaries  ;  was  tutor  in  Yale  College  1847-49  ;  entered  tlie 
Congregational  ministry  in  1849,  and  held  the  pastoral  office 
in  Lockport,  N.  Y.,  1849-56:  Cambridge,  Mass.,  1850-58; 
Bangor,  Me.,  1859-63;  and  Stonington,  Conn.,  1864-71.  In 
1871  he  became  secretary  of  the  American  Bible  Society, 
lie  lias  contributed  to  The  New  Englander  and  to  other 
periodicals.  Revised  by-S.  M.  Jackson. 

(iilmaii,  John  Taylor  :  Governor  of  New  Hampshire  ;  b. 
at  Exeter,  N.  II.,  Dee.  19,  1753;  joined  the  Revolutionary 
army  at  Cambridge,  JIass.,  1776  ;  was  prominent  in  State  and 
national  affairs  ;  was  in  Congress  1782-83  ;  treasurer  of  New 
Hampshire  1783-93  ;  Governor  1794-1805  and  1813-16.  He 
was  a  strong  Federalist.     D.  at  Exeter,  N.  H.,  Sept.  1,  1828. 

Giliiian,  Nicholas  :  Senator ;  a  brother  of  John  Taylor 

Giliuan  (1753-1828);  b.  at  Exeter,  N.  II.,  Aug.  3,  1755; 
served  with  distinction  in  the  continental  army  during  the 
Revolutionary  war  ;  was  sent  to  Congress  from  New  Hamp- 

shire in  1786 ;  was  one  of  the  framers  of  the  U.  S.  Consti- 
tution, and  was  again  in  Congress  1789-97 ;  and  U.  S.  Sen- 

ator 1805-14.     D.  in  Philadelphia,  May  3,  1814. 
Gilinan,  Nicholas  Paine  :  clergyman  and  writer  on  eco- 

nomics ;  b.  at  Quincy,  111.,  Dec.  21,  1849 ;  graduated  at 
Harvard  Divinity  School  1871  ;  professiir  in  Antioch  Col- 

lege 1878-81  ;  became  editor  of  The  Literary  World  of  Bos- 
ton in  1888:  of  The  New  World,  Boston,  in  1892 ;  secretary 

of  the  Association  for  the  Promotion  of  Profit-sharing :  au- 
thor of  Profit-sharing  hetireen  E)nplot/er  and  Eitiployee 

(1889);  TIte  Laws  of  Daily  Conduct  (1891);  Sociaiistn  and 
the  American  Spirit  (1893).  C.  H.  T. 

Gilinan,  Samuel  :  clergyman  and  author ;  b.  at  Glouces- 

ter, Mass.,  Feb.  16,  1791";  graduated  at  Harvard  in  1811; was  a  tutor  in  mathematics  there  1817-19 ;  pastor  of  the 
Unitarian  church,  Archdale  Street,  Charleston,  S.  C,  1819- 
58 ;  author  of  several  volumes  of  miscellaneous  literature 
and  many  contrilnitions  in  prose  and  verse  to  periodicals. 
His  best-known  work  is  the  Memoirs  of  a  New  England 
Village  Choir  (1839) ;  wrote  also  Pleasures  and  Pains  of  a 
Stadenfs  Life  (1853) ;  Contributions  to  American  Litera,- 
ture  (1856);  a  poem  on  the  History  of  a  Ray  of  Light,  etc. 
He  also  translated  the  satires  of  Boileau,  and  was  conspic- 

uous in  his  efforts  to  promote  the  temperance  cause  during 
liis  residence  in  Charleston,  S.  C.  D.  at  Kingston,  Mass., 
Feb.  9,  1858. 

Gilmpr,  George  Rockingham:  lawyer;  b.  in  what  is 
now  C>glethorpe  co.,  Ga.,  Apr.  11,  1790  ;  admitted  to  practice 162 

at  Tjexington,  Ga.  ;  was  1813-18  an  officer  of  the  Forty- 
third  U.  S.  Infantry,  and  served  against  the  Creeks  ;  served 
in  the  State  Legislature;  was  Governor  of  Georgia  1829-31, 
1837-39  ;  was  in  Congress  1831-33,  1827-29,  1833-35  ;  a 
presidential  elector  in  1836  an<l  1840:  trustee  of  Georgia 
University  for  thirty  years,  and  in  his  will  left  large  sums 
to  it.  1).  at  Lexington,  Ga.,  Nov.  15.  1859.  Author  of  an 
historical  work  entitled  Georgian,H  (1855). 

(lilnier,  Jeremy  Francis  :  Confederate  general  ;  b.  in 
Guilford  CO.,  N.  C,  Feb.  23,1818;  graduated  at  the  U.S. 
Military  Academy,  and  entered  the  army  as  second  lieu- 

tenant of  engineers  July,  1829,  and  continued  in  the  .service 
of  the  U.  S.,  in  the  construction  of  fortifications,  surveys, 
improvements  of  rivers,  etc.,  till  1861,  being  then  captain  of 
engineers,  when  he  resigned  and  espoused  the  Southern 
cause,  being  appointed  major  of  engineers  C.  S.  A.  Sept., 
1861,  and  served  as  chief  engineer  on  the  staff  of  Gen.  A.  S. 
Johnston  until  the  death  of  the  latter  on  the  tiehl  at  Sliiloh 
Apr.  6, 1862  ;  became  chief  of  engineer  bureau  at  Richmond, 
Va.,  with  the  rank  of  colonel  of  engineers ;  remained  in 
this  office  to  the  close  of  the  war;  was  made  major-general 
C.  S.  A.  1863.     D.  Dec.  1,  1883. 

Gilniore,  James  Roberts  :  author  and  editor  ;  b.  in  Bos- 
ton, Mass..  Sept.  10.  1822;  prepared  for  college  but  entered 

the  shipping  commission  business,  in  which  lie  was  so  suc- 
cessful that  in  1857  he  retired.  He  published  several  novels 

|iortraying  Southern  life,  under  the  name  of  Edmund 
Kirl;i'.  and  in  1863  founded,  with  others,  Tlie  Continental 
Monthly.  In  July,  1864,  with  Col.  Jaquess,  he  was  intrusted 
with  an  unofficial  mission  to  the  Confederate  Government 
with  a  view  to  arrange  a  peace.  For  his  services  at  this 
time  he  was  ten<lered  by  Mr.  Lincoln  the  place  of  minister 
to  Switzerland,  but  declined  the  appointment.  He  engaged 

in  business  again  in  1873,  but  finally  retir'ed  in  1883  and 
devoted  himself  to  literary  pursuits.  Author  of  a  number 
of  works,  including  Among  the  Pines  (New  York,  1862) ; 
3Li  Southern  Friends  (1863) ;  Down  in  Tennessee  (1863) ; 
Adrift  in  Dixie  (1863);  Among  the  Ouerrillas  (1863) ;  On  the 
Border  (1864) ;  Patriot  Boys  (1864) ;  Gospel  History  (with 
Dr.  Lyman  Abbott,  1880);  Life  of  Garfield  (1880);  The 
Rear  Guard  of  the  Revolution  (1886) ;  John  Sevier  as  a 
Commonwealth  Builder  (1887) :  Advance  Guard  of  Western 
Civilization  (1888),  etc.  In  the  winter  of  1888-89  he  lee 
tured  on  the  Early  Southwest  before  the  Lowell  Institute 
of  Boston,  and  in  1890  he  gave  a  course  of  lectures  before 
the  Pcabody  Institute  of  Baltimore.  0.  H.  Thurbee. 

Gilniore,  Joseph  Henry  :  b.  in  Boston,  Mass.,  Apr.  29, 
1834 ;  graduated  at  Brown  University  1858  ;  studied  theol- 

ogy at  Newton  Seminary,  where  he  was  instructor  in  He- 
brew 1861-63  ;  held  jiastorates  of  Baptist  churches  at  Fish- 

erville.  N.  IL,  and  Rochester,  N.  Y.,  and  became  in  1868 
Professor  of  Logic  in  Rochester  University.  He  is  the 
author  of  the  hymn  He  leadi'th  me,  0  blessed  thought. 

Gilniore,  Patrick  Sarsfield  :  musical  conductor  ;  b. 
near  Dublin,  Ireland,  Dec.  25.  1839.  At  an  early  age  he 
was  a  member  of  the  Athlone  band  ;  went  to  Bosfcm  when 

eighteen  years  old:  organized  Gilmore"s  band  in  1858; served  two  years  in  the  Union  army  during  the  civil  war 
under  Gen.  Burnside  :  in  1869  organized  the  Peace  Jubilee 

in  Boston,  and  in  1873  the  World's  Jubilee,  lield  in  the 
same  city.  Soon  after  he  went  to  New  York  and  organized 
the  famous  Twenty-second  Regiment  band  of  100  pieces, 
with  which  he  gave  concerts  in  tlie  U.  S.,  and  in  1882  made 
a  European  tour.  He  also  played  for  several  successive 
summers  at  Manhattan  Beach,  Coney  Island.  His  last  en- 

gagement in  New  York  was  at  Madison  Square  Garden, 
early  in  the  summer  of  1893.  Among  the  few  works  he 
composed  was  an  anthem,  Columbia,  which  he  hoped  would 

be  accepted  as  the  country's  national  hvmn.  D.  at  St.  Louis, 

Mo.,  Sept.  24,  1893.  "  "        D.  E.  Hervey. 
Gllo'lo,  Jilo'lo.  or  Halmahe'ra :  an  irregidar,  volcanic 

island  in  the  Malay  Archipelago,  among  the  Sloluccas  or 
Spice  islands,  belonging  to  the  Dutch,  and  situated  on  the 

equator  in  Ion.  128°  E.  It  is  separated  from  Celebes,  which it  resembles  somewhat  in  shape,  by  the  Jlolucca  Passage, 

from  Ceram  by  Pitt's  Passage,  and  from  New. Guinea  by 
the  Gilolo  Channel.  It  is  mountainous,  densely  wooded, 
very  fertile,  and  produces  spices  and  fruits,  horses  and 

cattle,  gold-dust,  and  pearls.  Edible  birds'  nests  are  one of  its  exports.  Its  area  is  estimated  at  6,410  sq.  miles ;  its 
population  at  27,000,  consisting  partly  of  Malays  and  partly 
of  an  indigenous  tribe,  the  Alfuros. 
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Gilpin,  15KRNARD  :  ■' Apostle  of  the  Xorlli  "  of  Enf;liUiiI ; 
I),  at  KeutimTo,  Westinorelaiul,  in  1517;  a  nephew  of  Twn- 

slall  and  patronized  by  Wolsoy;  educated  at  yncen's  Col- 
lege, Oxford,  lie  was  indueed  to  aeeept  the  pi'ineiples  of  the 

Kcfoi-mation  by  disenssions  with  Hooper  and  Peter  Martyr; 

was  protected  dnrinj;  Mary's  reign  by  Tnnslall,  and  after- 
ward becanu!  rector  of  Ilonfjhton-le-Sprintc,  Arclideucon  of 

Durham,  and  itinerant  preacher  in  the  l)ebatal>lo  Land. 
While  he  completely  succeeded  in  f,'uinins  the  hearts  of  his 
rough  parisliioners  by  liis  bold  sermons,  he  was  twice  in- 

dicted tor  his  attack  on  the  vices  of  tlic  clergy — first  befor(! 
tlie  Bishop  of  Durliani  and  afterward  before  the  IJishop  of 
London.  I),  at  Houghton,  Mar.  4,  1.58:{.  His  Lift-  (Lcjtidon, 

1(!3.S)  by  Bishop  Carlelon,  a  pupil  of  his,  is  found  in  Bates's 
VitiB  ni'leclornm  iilii/iHjl  Viruru/ii  (London,  ll!H] ),  and  a  trans- 

lation of  it  in  Worilsworth's  Erfli'xiiisticdl  Binijriiiildj,  vol. 
iii.     See  also  Lift:  by  W.  Gilpin  (ITo;)). 

Gilpin,  Henry  Dimvood  :  lawyer;  son  of  .Joshua  Gilpin, 
a  resident  of  Philadeljjhia  and  author  of  two  volumes  of 
verse ;  b.  in  Ijancaster,  England.  A|)r.  14,  1801  ;  graduated 
at  the  University  of  Pennsylvania;  in  1819  studied  law, 
and  liegan  practice  in  Philadelphia  in  1822 ;  became  U.  S. 
attorney  for  Pennsylvania  in  1832  ;  solicitor  of  U.  S.  Treas- 

ury in  i8o7.  anil  was  U.  S.  Attorney-General  1840-41 ;  edited 
Atlantic  Souivnir  (7  vols.,  1820-32) ;  was  president  of  the 
Pennsylvania  Academy  of  Fine  Arts  ;  published  Reports  of 
Casex  in  tlic.  United  Statcti  Dintrict  Court  for  the  Eastern 
District  of  Pennsi/lvania  lS:i8-JG  (Philadelphia,  1837) ; 
Opinions  of  the  Attorney-Generals  of  the  United  States  from, 
t/ie  bei/inniiif/  of  tin-  (rorernment  to  l,S'/fI  (2  vols.,  Washing- 

ton, 1841)  :  editeil  The  Papers  of  ■Tames  Madison  (3  vols., 
1840).     1).  in  Philadelphia,  Jan.  2!),  1860. 

Gil  Polo,  Gaspar:  See  Polo,  Gaspar  Gil. 

(wilroy':  city  (incorporated  1880);  Santa  Clara  co.,  Cal. 
(for  location  of  county,  see  nuip  of  California,  ref.  8-C) ;  on 

the  S.  Pacific  Company's  railway  system  ;  30  miles  S.  K.  of 
San  Jose,  the  county-seat,  80  miles  S.  of  San  Francisco. 
General  agriculture,  dairying,  fruit-growing,  and  stock- 
raising  are  carried  on  extensively,  and  tobacco  is  being  cul- 

tivated largely  and  cured  locally  by  a  patent  pi'ocess  which 
makes  it  compare  favoralily  with  the  best  Havana.  The  city 
has  a  good  water-supply,  and  contains  a  flour-mill,  tobac- 

co and  cigar  factory,  creamery,  winery  and  distillery,  a  bank, 
and  two  newspapers.  It  ships  an  average  of  1,000,000  lb.  of 
cheese  annually.  Pop.  (1880)1,621 ;  (1890)1,694;  (1893)  city, 

estimateil.  1,800;  township,  3,.')00.    Editor  of  "Gazette." 
Gilsoiiite  :  an  asphaltic  mineral  that  occurs  in  veins  in 

the  Uintah  Mountains  in  Eastern  Utah.  It  has  also  been 
called  Uintahite.  It  is  more  easily  fusible  than  grahamite 
or  Albertite  (</.  !'.).  But  little  is  known  of  the  extent  of 
the  depcpsits.  and  it  has  scarcely  yet  assumed  commercial  im- 

portance. It  is  considered  to  be  a  true  asphalt,  and  in  many 
respects  reseinldes  the  bitumen  of  the  Dead  .Sea.  It  is  a  lus- 
tnjus,  black  friable  solid  with  a  specific  gravity  of  1-06.5  to 
1-070.  It  is  a  non-conductor  of  heat  and  electricity  to  a  I'e- 
markal)le  degree.  It  fuses  very  much  like  sealing-wax,  tak- 

ing sharp  iuijiressions,  and  is  decomposed  at  a  temperature 

above  400'  F.  It  is  completely  soluble  in  the  heavy  distil- 
lates of  Pennsylvania  petroleum,  in  carbon  disulphide,  and 

chloroform,  but  not  in  the  lighter  paratiines.  Xinty-five  per 
cent,  is  soluble  in  benzole,  Sii'^t  per  cent,  is  soluble  in  ethylic 
ether,  and  !)'5  per  cent,  in  absolute  alcohol.     See  Bitumen. 

S.  F.  Peckham. 

(iiltlioad  :  an  excellent  food-fish  (Spams  aurata)  of  the 
European  and  African  coasts,  allied  to  the  American  scup. 

The  gilthead. 

The  name  is  also  applied  to  the  Crenilabrus  melops.    See Connor. 

Gil  Vicente,  jlieel'vee-senta:  best  of  Portuguese  ilram- 
alists,  called  "the  Portuguese  Plautus";  b.  probably  in  Li.s- 
bon  in  1485;  became  an  actor,  and  was  patronized  by  J(;lin 
III.  Author  of  forty-two  pieces  written  in  .several  lan- 

guages, consisting  of  coniedii'S,  tragedies,  farces,  and  Christ- 
mas pieces.  He  was  one  of  the  fathers  of  the  modern  drama. 

A  good  edition  of  his  works  is  that  publisheil  at  Haiiiburg 
in  1834.     Die<l  about  1537,  probably  at  Evora. 

(iimbals,  gim  balz  [plur.  of  gimbal  <  M.  Eng.  ijemel,  from 

0.  Fr.  *!/emel,  (/emeati,tvriu,  M<jd.  Vy.jumeau  <Lai.ffemel'luSy 
twin,  dimin.  oige'mlnus,  twin  1 ;  pairs  of  brass  or  copper  rings 
in  which  are  mounted  a  shijjs  compasses,  chroiiometer.s,  or 
barometers.  One  of  the  rings  turns  on  a  horizontal  axisu 

the  .second  ring,  within  the  fii-.st,  turns  ufioii  an  axis  at  right 
angles  with  that  of  the  iii-st.  The  object  is  to  keep  the 
instrument  right  side  up  in  spite  of  the  pitching  and  rolling 
of  the  ship.  To  this  end  the  instrument  is  weiglited  heavilv. 
The  object  is  attained  in  a  very  satisfactory,  though  by  no 
means  perfect,  manner. 

Gin,  or  (ieneva  [.ym  is  abbrev.  of  ̂ r'ntccr.  older  form  of 
genera,  or  Genera  (by  analogy  with  place-name  Geneva), 
from  Dutch  jenever,  from  0.  Pr.  genevre,  juniper  <  Lat. 

y«Mr/)rr?M-,  whence  7A^g.  junlpe.r'\:  an  alcoholic  spirit  dis- tilled from  grain  and  flavored  with  the  volatile  oil  of  juni- 
per. A  principal  seat  of  its  nuuiufacture  is  Schiedam  in 

the  Netherhmds,  which  has  some  220  gin-distilli-ries,  ami 
hence  the  liquor  sometimes  bears  the  names  of  Hollands  and 
Schiedam  schnapps.  One  |iart  by  mea-sure  of  barley-malt 
and  two  parts  of  the  best  rye  are  usually  mashed  together 
for  gin,  but  buckwheat  and  other  grains  have  a  limited  use. 
The  mashing  (at  165  F.)  lastsunlil  the  grains  are  brought  to 
a  smooth  paste,  when,  after  resting  the  process  two  hours, 

the  whole  mash  is  cooled  to  80'  by  adding  the  spent  wash 
of  a  former  distillation  till  the  worts  show  33  by  Dicas's 
hydrometer.  Yeast  is  added,  and  the  gi-ains  and  worts  fer- 

ment for  two  or  three  days.  Grains  and  all  (whole  worts) 
are  then  put  into  the  still,  and  the  low  wines  are  taken  off, 
which  are  very  weak.  These  are  then  redistilled  with  about 
a  pound  of  juniper-berries  to  every  50  gal.  of  low  wines;  a 
little  salt  and  a  pugil  of  liops  may  be  added.  The  resulting 

liquor  is  gin.  It  commonly  stands  about  17"  below  proof, and  before  it  reaches  the  consumer  its  proof  is  still  further 
lowered.  Ordinary  gin  is  made  by  rectifying  corn-whisky 
with  a  little  oil  of  juniper  or  oil  of  turpentine,  while  cori- 

ander, grains  of  jiaradise,  orange-peel,  etc.,  still  further  im- 
pi-ove  or  modify  the  flavor.  Gin  is  also  made  in  Great 
Britain  from  a  mash  of  malt,  rye,  and  potatoes,  and  recti- 

fied with  oil  of  turpentine.  The  oil  of  juniper  or  of  turpen- 
tine present  gives  gin  a  diuretic  quality  which  causes  it  to 

have  a  great  popular  reputation  for  the  cure  of  diseases  of 
the  kidneys.  It  has  also  a  limited  use  in  regular  practice, 
but  is  not  officinal  in  the  U.  S.  or  Great  Britain.  Gin  is  a 
very  popular  stimnlant  in  England.  There  is  no  question 
but  that  the  abuse  of  gin  in  supposed  kidney  disease  is  a  fruit- 

ful cause  of  diseases  of  the  kind  it  is  intended  to  cure;  and 

the  so-called  cirrhosis  of  the  liver  (gin-drinker's  liver),  and 
the  consequent  ascites  or  dropsy  of  the  abdomen,  are  often 
produced  by  it. 

Ginckell.  ginkel,  or  Ginkel.  Godart,  van  :  Dutch  soldier 
in  the  service  of  William  III.  of  England  ;  b.  in  Guelderland 
about  1630.  In  the  revolution  of  1688  he  showed  courage 
and  address  in  dealing  with  the  Jacobite  enemies  of  the 
Prince  of  Orange,  and  when  the  latter  became  king  Ginckell 
proved  himself  the  ablest  of  his  lieutenants  in  Ireland,  where 
he  fought  a  number  of  successful  battles  against  the  forces  of 
James  II.  He  took  Ballymore  early  in  June.  1691.  stormed 
Athlone  in  the  latter  part  of  the  same  month,  and  in  July 

attacked  Aghrim.  held  at  that  time  by  Saint-Kuth,  one  of  tii'e 
bravest  generals  in  the  service  of  "James.  For  a  time  the- besieged  held  their  own  and  Ginckell  was  twice  repulsed 
with  loss,  but  the  death  of  Saint-Ruth  demoralized  tne  de- 

fenders, and  the  British  by  a  vigorous  attack  carried  the 
town,  and,  avenging  their  previous  losses  by  a  merciless 
slaughter,  drove  out  the  enemy  in  confusion.  This  advan- 

tage was  promptly  followed  up  by  Ginckell,  who  reduced 
Galway  and  besieged  Limerick,  the  last  hope  of  the  Jaco- 

bites. This  city  capitulated  in  October,  and  Ginckell  soon 
afterward  returned  to  England.  Justly  regarded  as  the 
conqueror  of  Ireland,  he  received  the  formal  thanks  of  the 
House  of  Commons,  and  was  rewarded  by  the  king  with  the 
titles  of  Earl  of  Athlone  and  Baron  of  Aghrim.  In  the  war 
of  the  Spanish  Successiim  he  commanded  the  Dutch  under 
Marlborough  as  commander-in-chief,  but  died  at  Utrecht 
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liofnre  tho  war  had  far  advanced  or  lie  liad  added  aiiythinfj 
to  liis  military  reputation,  Feb.  10,  17U3.  F.  M.  Coluy. 

Giniafer  [M.  En^:.  ginger,  gyngevere.,  from  0.  Vr.  gimgibrn 

>Fr.  gingembre  :  Ital.  zemevero  <  Lat.  zingiber,  I'roru  (Ir. 
^lyylfifpis.  via,  Pers.  (cf.  Mod.  Pers.  zenjebll)  from  Sanskr. 
erhgaviira,  ginger,  liter.,  Iioru-shaped  :  criV/n,  liorn  +  vHra, 
liody] :  tlie  pre|>ared  rhizome  of  Zingiber  officinale,  (family 

Zingiberace(r),  a  })lant  native  to  India  an<l  Southern  t'hina, 
now  extensively  cultivated  in  tropical  America  and  West 
Africa,  as  well  as  in  its  native  lands.  The  plant  has  a  bien- 

nial or  pereimial,  creeping,  somewhat  tuberous  root-stock, 
which  is  the  part  employed.  This  may  be  dug  when  the 
]ilant  is  one  year  old,  and  must  soon  be  scalded  to  prevent 
sprouting.  If  it  now  be  at  once  dried,  it  constitutes  the 
bUick  ginger  of  commerce,  but  if  it  be  decorticated  also  it  is 
called  ivliHe  ginger,  of  which  that  from  Jamaica  has  the 
best  reputation.  Bleaching  is  sometimes  employed  to  bring 
the  scraped  root  to  the  proper  whiteness.  Calcutta  exports 
the  principal  part  of  the  ginger  of  commerce.  Canton  sup- 

plies much  preserved  ginger-root,  which  is  boiled  and  then 
cured  with  sugar.  The  West  African  colonies  ship  consid- 

erable nuantities  of  ginger.  Ginger  is  used  as  a  flavoring 
for  food  and  medicines,  and  has  valuable  stimulant  and  car- 

minative properties.  Good  ginger  affords  .5  per  cent,  of  an 
oleo-resin  (the  piperoid  of  ginger  of  Beral),  which  possesses 
all  its  active  properties,  for  the  residuum  is  inert.  A  vola- 

tile oil  and  several  resinoids  are  believed  to  be  combined  in 

tlie  oleo-resin.  Ginger  in  the  root  (tiefore  grinding)  is  known 
as  race-ginger  (radix,  a  root).  Ginger  generally  reaches 
the  consumer  in  the  powdered  state,  and  is  lialjle  to  very 
considerable  adulteration. 

Gingham  [Germ.  (Siugnng  :  Fr.  guingan  :  Ital.  ghiiu/ano, 
probably  from  ,]nvm\rse  gingaiig,  liter.,  perishable,  fading]: 
a  cotton  fabric  woven  from  colored  yarn,  either  plain  or  in 
checks  or  figures.  Ginghams  were  originally  made  in  Asia 
by  hand,  but  are  now  made  very  extensively  in  Europe  and 
the  U.  S.  by  power-machinery.  Great  Britain  is  the  jirin- 
eipal  seat  of  the  manufacture. 

Ginkel :  See  Ginckell,  Godart  van. 

Ginkaro-tree',  gingk'go-tree'  [ginkgo  is  from  Japanese 
ginkb,  from  Chinese  gin-king,  silver  ai)ricot ;  yin,,  silver  + 
/ling,  apricot]  :  a  large  tree  of  China  and  Japan,  the  Ginkgo 
bitobii  (order  Coniferee,  family  Taxiiceie),  rather  common 
in  cultivation  in  Europe  and  the  U.  S.  It  is  very  retnark- 
alile  for  having  wide  flat  leaves,  a  character  possessed  by 
\'ery  few  trees  of  the  order.  It  is  prized  for  its  excellent 
timber,  which  resemljles  that  of  pine.  Leaves  of  extinct 
species  of  this  genus  are  obtained  in  the  Eocene  of  tlie  U.  S. 
and  British  America. 

Giiig'iie.116,  jhan'gc-nii',  Pierre  Louis  :  historian  of  litera- 
ture and  critic;  b.  at  Kennes,  France,  Apr.  25,  1748:  en- 

tered the  public  service  at  Paris  1778;  was  imprisoned  by 
the  Jacobins  1793-94;  was  chosen  to  the  Institute  iu  1796; 
minister  at  Turin  1798.  Author  of  poems,  reviews,  and  a 
great  amount  of  miscellaneous  writing:  chiefly  remembered 

for  his  Histoire  litteraire  cle  I'ltalie  (9  vols.,  1811-24),  a  work of  high  value.     D.  in  Paris,  Nov.  11,  1816. 

Ginseng,  jin'seng  [from  Chinese  jin-tsan,  ginseng,  liter., 
the  likeness  of  a  man] :  the  root  of  the  Aralia  (Panax)  gin- 

seng of  Asia,  and  of  the  Aralia  quinquefolia  of  the  tf.  S. 
These  two  plants  resemble  each  other  very  much,  and  are 
perhaps  identical.  The  root  is  sometimes  exported  from  the 
U.  S.  to  China,  where  it  is  highly  prized  as  a  medicine, 
though  less  esteemed  than  Asiatic  ginseng.  The  prices  it 
formerly  brought  were  very  high.  It  has  a  pleasant  aro- 

matic taste,  but  its  medicinal  qualities  are  not  imi5ortant. 
Ohio,  Minnesota,  and  West  Virginia  chiefly  export  it.  In 
old  times  the  ginseng  of  IManchuria  was  considered  the  most 

efficacious ;  now  the  ginseng  of  Koi-ea  is  preferred.  In 
price  it  varies  from  ifO  or  $13  to  iSSOO  or  .|400  an  ounce. 
The  root  of  the  wild  ]>lant  is  preferred.  Ginseng  is  coming 
into  cultivation  iu  tlie  U.  S. 

Ginseng  Family :  the  Araliacem,  a  group  of  trees  and 
shrubs  (mostly  tropical,  rarely  herbaceous  plants),  number- 

ing 37.5  species,  closely  related  to  the  Unibelliferie,  from 
which  they  are  separated  by  their  fleshy  fruits.  The  genus 
A  ralia  includes  Aralia  ginseng  qf  China  and  A  ralia  qu  inque- 
foUa  of  Xorth  America,  whose  roots  constitute  the  ginseng 
of  commerce.  Many  species  of  Aralia  are  ornamental.  Ile- 
dera  contains  two  species,  one  Australian  and  the  other  the 
common  ivy  (Hedera  helix)  of  the  temperate  climates  of  the 
Old  World.  Charles  E.  Bessey. 

Gi(tl)erti.  jS-bar'tec,  Vincbnzo:  philosopher  and  states- 
man; b.  in  'I'lirin,  Aj)!-.  ij,  18(J1 ;  after  a  boyhood  passed  in 

poverty  obtained  at  the  age  of  sixteen  a  place  in  the  ecclesi- 
astical household  of  the  King  of  Sardinia,  ile  became  an 

earnest  student  of  the  Milile,  of  ecclesiastical  history,  and 
of  the  Latin  and  Italian  classics.  When  only  ciglileen 
he  had  already  planned  a  work  to  be  entitled  fjellii  Se.el- 
leratezze  dei  pontifici,  for  the  purjiose  of  showing  that 
all  the  misdeeds  of  the  popes  had  resulted  from  their  tem- 

poral power,  and  all  their  virtues  from  their  revenMice  of 
gospel  precepts.  In  1823  Gioberli  was  made  doctor  of  di- 

vinity, and  two  years  later  he  took  sacerdotal  orders.  His 
dissertations,  De  Den  et  religione  naturali  and  De  Chris- 

tiana religione  et  theologieis  I'irtiilihvs.  secured  him  the 
chair  of  Theology  in  the  University  of  Turin.  In  1828  he 
went  into  Lombardy,  where  he  made  the  ac(piaintance  of 
Manzoni;  and  into  Central  Italy,  where  he  became  the 
friend  of  Giacomo  Leopardi,  who  predii^ted  great  things  of 
the  young  philosojiher.  On  account  of  liis  liberal  opinions 
he  was  arrested  (May  31,  1833),  was  detained  in  prison  four 
months,  and  then  sent  into  banishment.  His  name  was  also 
canceled  from  tlie  list  of  doctors  of  the  university  (m  the 
charge  of  his  being  (like  Socrates)  a  corrupter  of  youth. 

Gioberti  went  to  Paris,  where  he  spent  fifteen  months  entire- 
ly in  the  study  of  philosophy,  then  went  to  Bnissols  to  teach 

philosophy  in  a  private  instit  ution.  There  he  began  the  pub- 
lication of  his7'eo(7>«  del  Soprannaturcde,  iledicated  to  the 

Piedmontese  Paolo  Pallia,  his  companion  in  study,  who  died 

in  exile,  •'victim  of  the  cruel  severity  of  an  Italian  jirinee." 
Then  followed  the  jiublication  of  the  Introdiizione  iillo  studio 
delta  Filosotia.  undoubtedly  his  greatest  pliilosophical  work. 
In  1842  Gioberti  was  offered  the  chair  of  Phihisophy  in  the 
University  of  Pisa,  but  the  intrigues  of  a  Sanfedista  minis- 

ter of  the  court  of  Sardinia  rendered  his  election  impossible. 
In  1843  his  most  popular  work,  entitled  Delprimato  morale 
e  civile  deyli  Italiani,  appeared  at  Paris.  Its  object  was  to 
magnify  the  civil  and  national  jiower  of  the  papacy  in  Italy, 

and  although  the  whole  idea  of  the  book  was  uto])ian,  "it kindled  a  zeal  for  the  cause  of  Italy  in  many  hearts  before 
indifferent,  and  this  enthusiasm  hastened  the  fortunate 
crisis.  The  Priniiito  was  followed  by  /  Prolegomeni,  a 
bolder  work,  in  which  he  was  careful  to  ilistinguish  between 
the  Jesuits  and  the  rest  of  the  clergy,  and  earnestly  insisted 
that  the  lilierators  of  Italy  should  be  the  Italians  themselves. 
Tlie  Jesuits  were  prompt  to  attack  him,  and  he  defended 
himself  in  a  work  called  II  Gesuita  Jloderno,  which  was 
the  chief  instrument  in  driving  out  the  Jesuits  from  Pied- 

mont. In  1848  he  left  Paris  for  Turin,  where  he  was  en- 
thusiastically received.  Thence  he  made  a  triumjilial  jour- 

ney through  Lombardy  and  Tuscany  to  Rome,  and  there 
preached  the  necessity  of  a  Gueljih  confederacy  of  Italian 
princes,  with  the  pope  at  their  head.  The  Subalpine  Parlia- 

ment having  opened,  he  was  elected  president  of  the  cham- 
bers, and  he  and  (Villcgno  were  afterward  named  jiresidents 

of  the  new  ministry.  After  the  defeat  of  Custozza  (1848) 
the  ministry  was  obliged  to  resign,  and  was  succeeded  by 
the  Kevel  caWnet.  This  again  having  fallen,  Gioberti  was 
recalled,  and  he  selected  from  among  the  deputies  of  the 
o]:iposition  Rattazzi  as  a  colleague.  It  was  this  ministry 
that  in  the  spring  of  1849  advised  the  resumption  of  hostili- 

ties which  were  to  end  in  the  disaster  of  Novara.  After 
that  discomfiture  the  ministry  of  Pinolli  was  formed,  and 
Gioberti  was  sent  to  Paris  as  minister,  to  secure  the  good 
offices  of  French  diplomacy  in  the  negotiations  for  peace 
with  Austria.  He  could  obtain  nothing,  but  remained  there, 
and  wrote  at  that  time  his  beautiful  book  Del  Pinnova- 

niento  civile  d'Ifalia.  in  which  he  prophesied  the  greatness  of 
Cavour ;  and  he  prepared  his  Protologia,  published  after  his 
death,  which  occurred  in  Paris,  Oct.  26,  1852.  His  body  re- 

poses in  the  Camjio  Santo  at  Turin,  where  a  monument  has 
Ijeen  erected  to  him  by  that  city.  See  the  Opere  Inedite  of 
Gioberti,  edited  liy  Massari  (11  vols.,  1856-63)  and  the  Vita 
di  Gioberti.  by  Massari  (1848);  also  Berti,  Gioberti  (1881). 

Revised  by  P.  M.  Colby. 

Gioja,  jo'yali,  Melchiorre  :  statistical  and  philosophical writer;  li.  at  Piacenza,  Italy,  Sept.  20,  1767:  was  destined 
for  the  Church,  but  gave  up  theology  for  the  investigation 
of  social  and  economic  problems.  In  1797  he  removed  from 
Piacenza  to  INIilan,  where  he  was  appointed  state  historiog- 

rapher, but  lost  this  position  in  1803  on  account  of  a  treatise 
on  divorce  which  was  displeasing  to  the  authorities.  The 
liberal  ideas  that  marked  the  early  years  of  French  domi- 

nation were  welcomed  with  enthusiasm  by  Gioja,  who  had 
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strongly  favored  the  establish  men  t  of  tl)e  C'isali)ine  re))ublic. 
Uuriiis  the  period  of  French  aseendeneyhelieldsevendoirieiul 

positions,  but  witli  the  downl'all  of  Napolcion  lie  retiriMl  from 
jmblie  life,  siipiiortiiiK  himself  by  liis  v.-ritiiiKS  till  his  death 
at  Jlilaii  in  1821).  lie  placed  a  high  value  on  the  statistical 
inethoil  of  study,  and  his  works  prove  him  to  have  been  a 
nian  of  remarkable  learniiif?  and  industry.  Among  them 

are  a  New  View  of  the  Economic  Sciences  (Nuovu  l^rospetlo 
(telle  Scienze  ecotinmiche,  6  vols.,  Milan,  1815-19) ;  a  Treatise 
on  Merits  and  Itewarih  (Del  Merito  e  delle  liecornjiense, 
Milan,  1818-li»);  and  The  Pliilosophy  of  Statistics  {Filoso- 
Jia  delta  Statistica,  Milan,  1H26).  P.  M.  Colby. 

(ilioja  del  Colle,  io'yaa-del-kol'kt  [Ital.,  Jewel  of  the  hill] : 
a  handsome  and  wealthy  commercial  town  of  Italy,  in  the 

province  of  Bari.  about  halfway  between  Bari  and  'I'aranto 
(see  iiuip  of  Italy,  ref.  6-(i).  It  is  believed  to  lniv(!  been 
founded  in  the  sixth  century,  and  in  its  neighborhood,  esjje- 
cially  at  Monte  Sannace  and  Santa  Sophia,  ancient  vases  of 
great  value,  as  well  as  Grieco-Roman  coins,  have  been  found. 

Pop.  16,573.    '■' 
Giordani,  jor-daa'nee,  Pietro:  prose-writer;  b.  at  Pia- 

cenza,  Italy,  Jan.  1.  1774.  He  left  the  Benedictines — an 
order  he  had  joined  in  early  youth  to  please  his  parents — 
and  accej^ted  at  first  civil  employment,  and  afterward  a 
literary  professorship  at  Bologna.  Cardinal  Gonsalvi  de- 

prived him  of  his  office  as  secretary  of  the  Academy  of  Pine 
Arts  on  account  of  his  liberal  opinions,  and  he  afterward 
suffered  bitter  persecution  in  Florence,  in  Piacenza,  and 
in  Parma,  where  he  died,  and  where,  in  spite  of  the  pres- 

ence of  the  Austrians,  his  obsequies  were  magnificently  cele- 
brated. Giordani  is  regarded  as  the  father  of  Italian  epig- 

raphy, and  as  the  best  prose-writer  of  his  day,  although  he 
wrote  no  extensive  work,  but  confined  himself  rather  to  in- 

scriptions, eulogies,  critical  articles,  etc.  Gussali,  in  his 

edition  of  Giordani's  most  valuable  Epistolario,  has  prefixed to  the  first  volume  a  full  life  of  the  author.  It  will  be  a 
lasting  honor  to  Giordani  that  he  was  the  first  to  discover 
and  encourage  the  wonderful  genius  of  Giacomo  Leopardi. 
D.  at  Parma,  Sept.  1.  1848.  His  individual  collected  writ- 

ings appeared  under  the  title  Opere  (3  vols.,  Florence,  1851); 
a  complete  edition  of  his  works  in  fourteen  volumes  was 
published  at  Milan  (1854-58).  See  Roraani,  Delta  vita  e 
detle  opere  di  Pietro  Giordani  (Mantua,  1868). 

Giordano,  jor-daa'no,  Luca  :  artist ;  nicknamed  Pa- 
Presto  (make  haste)  on  account  of  the  rapidity  with  which 
he  worked;  b.  at  Naples  about  1632;  studied  under  Ribera 
and  subsequently  under  Pietro  da  Cortona  at  Rome ;  became 
a  famous  painter,  distinguished  for  the  variety  of  his  styles 
and  the  surprising  amount  of  his  work,  which  brought  him 
wealth  and  fame.  His  works  are  very  numerous,  and  of 
unequal  merit.  They  include  frescoes  (in  the  Escorial  at 
Madriil  and  elsewhere)  and  easel  pictures,  of  which  may  be 

named  Dacid  with  the  Head  of  Goliath  and  the  Sn.p'e  of the  Sabi7ies,  at  Dresden ;  the  Slaugtiter  of  the  Innocents,  at 
Munich;  and  Venus  and  Mars  with  the  Graces,  in  the 
Louvre.     D.  at  Naples,  Jan.  13,  1705. 

(Trlorgione,  jor-jo'nd  [Ital.,  liter.,  big  George,  deriv.  of 
Giorgio,  George],  properly  Giorgio  di  Barbarelli  :  painter: 
b.  in  the  town  of  Castelfranco,  near  Treviso,  Italy,  about 
1477.  He  was  a  fellow  student  with  Titian  in  the  studio  of 
Bellini,  and  has  long  enjoyed  the  reputation  of  having  devel- 

oped the  art  of  bis  companion  to  such  an  extent  as  to  be  re- 
garded as  his  master  even  more  than  Bellini.  This  is  prob- 

ably one  of  the  traditions  of  his  day,  originated  by  his  having 
made  the  designs  for  the  outdoor  frescoes  which  engaged  the 
talent  of  both  at  an  early  period  in  their  lives ;  but  as  these 
works  have,  with  the  exception  of  a  small  and  faded  frag- 

ment on  the  Fondaco  dei  Tedeschi,  entirely  perished,  there 
is  nothing  to  determine  the  truth  of  the  conjecture.  The 
authentic  works  of  Giorgione  are  so  few  that  there  has  been 
difficulty  in  establishing  their  authentic  character ;  but  most 
of  the  pictures  at  first  attributed  to  him  have  been  assigned 
to  other  painters.  The  only  one  of  which  there  can  be  no 
question  is  the  Enthroned  Madonna  with  SS.  Erancis  and 
Liberate,  at  his  native  town ;  but  according  to  C.  P.  Murray, 
who  is,  in  identification  of  the  works  of  the  Italian  schools, 
the  highest  authority  now  (1894)  living,  there  are  eight 
otlnM-s  which  must  be  accepted,  and  by  whose  character  all 
others  must  be  judged.  Of  these,  four  are  in  the  National 
(iallery,  London,  viz.,  an  Adoration,  Ettthrotied  King  and 
Atlrndnnts,  a  Nativity,  and  the  study  for  one  of  the  saints 
in  the  Castelfranco  picture.  The  others  are  An  Astrologer. 

at  A'ienna,  Figures  in  a  Landscape,  belonging  to  Signor 

Giovanelli.  a  Nativity,  belonging  to  Mr.  Benson,  of  London, 
and  a  duplicate  of  tihis  last,  belonging  to  Mr.  Beaumont. 
In  addition,  the  Concert,  in  the  Ullizi,  is  regarded  by  all  the 
best  authorities  as  most  probably  genuine.  Nothing  is 
known  positively  of  the  life  of  Giorgione  except  the  place 
of  his  birth  ;  that  he  was  the  illegitimate  son  of  one  of  the 
nuMnbers  of  the  important  family  Barbarelli  by  a  peasant 
girl;  and  that  he  died  of  plague  at  Venice  in  1511.  The 
myth  of  his  dying  from  grief  at  the  loss  of  his  mistress,  who 
deserted  him  for  his  pupil  Luzzi,  need  not  be  taken  as  his- 

tory. W.  J.  Stillman. 

GiottiiiO,  jot-tec  no,  properly  Tommaso  di  Stefano: 
painter;  b.  in  Florence  in  1324.  He  imitated  the  manner 
of  Giotto  successfully,  and  was  therefore  called  Giottino. 
The  most  noteworthy  of  his  paintings  is  that  of  Walter  of 
Brienne,  Duke  of  Athens,  whom  the  Florentines  expelled  in 
1343;  this  [licture  was  ordered  by  the  chiefs  of  the  insur- 

rection to  commemorate  the  event.  He  introduced  many 
portraits  in  this  composition.  He  also  painted  in  Assisi, 
where  his  work  seems  inspired  by  the  same  spirit  as  that  of 
his  ancestors.     D.  in  1356.  W.  J.  S. 

Giotto,  jotto  (called  also  A.n'gioletto  di  BojrDONE,  from 
his  fafher,  or  di  Vespionano,  from  his  Vjirthplace,  which 
was  14  miles  from  Florence):  Italian  painter;  b.  in  1266. 
01  th(!  actual  details  of  the  life  of  Giotto  little  is  known,  but 

fortunately  of  his  works  many  arc  preserved  and  so  authen- 
ticated that  one  has  a  clear  idea  of  the  powers  of  probably 

the  greatest  genius  that  was  ever  devoted  to  the  arts.  The 
story  of  his  having  been  found  by  Cimabue  drawing  sheep 
on  a  flat  stone  has  probably  no  foundation  whatever.  A 
commentator  of  Dante,  who  was  nearly  contemporarj',  says 
that  the  boy  was  sent  to  a  wool-worker  to  learn  his  trade, 
but  that,  having  to  pass  by  the  shop  of  Cimabue,  he  used  to 
stop  and  watch  the  painters  at  work,  and  that  the  father  of 
the  boy,  learning  that  he  played  truant  a  great  deal,  was  in- 

duced to  watch  him,  and  finding  how  he  passed  his  time  con- 
sented, on  the  advice  of  Cimabue,  to  his  adopting  the  profes- 

sion of  art  instead  of  wool-working.  He  is  much  more  en- 
titled to  the  title  of  the  restorer  of  painting  than  his  master 

Cimabue.  for  what  he  introduced  was  the  renovation  of  the 
vital  element  in  art,  extinct  with  the  Byzantines  for  cen- 

turies. Cimabue  only  brightened  up  religious  art,  made  it 
more  attractive  to  the  eye  for  color,  and  gave  it  an  element 
of  decoration  more  vivid  than  that  which  had  prevailed  be- 

fore him,  but  Giotto  made  it  the  vehicle  of  the  most  power- 
ful dramatic  story-teUing  that  painting  has  ever  known  ;  he 

destroyed  the  formal  rules  which  had  up  to  his  time  bound 
the  painter,  and  though  his  methods  were  the  same  as  those 
of  Cimabue,  and  to  a  certain  extent  of  Duccio,  he  threw  aside 
the  canons  of  treatment  of  the  subject  which  had  hitherto 
compelled  the  artist  to  follow  certain  prescriptions  as  to  the 
treatment  of  any  story  in  Scripture.  Cimabue  only  enlivened 
the  Byzantine  conception,  Giotto  set  it  aside.  The  works  by 
which  he  can  be  best  judged  are  the  frescoes  in  the  churches 
at  Assisi.  and  especially  those  in  the  lower  church  where  he 
displayed  his  greatest  abilities,  probably  owing  to  his  in- 

tensely religious  feeling  which  made  him  more  coiupletely 
sympathetic  with  St.  Francis  than  any  other  painter  has  ever 
been.  After  the  work  at  Assisi,  that  at  the  Arena  chapel  at 
Padua  must  be  taken  as  most  fully  indicative  of  his  imagi- 

native powers.  That  at  Santa  Croce  in  Florence  is  more 
injured  by  the  whitewasher  and  the  restorer,  perhaps,  but 
is  still  a  sjdendid  example  of  his  powers,  fine  in  composition 
and  in  imaginative  treatment.  Invited  to  Rome  by  the  pope 

he  executed  many  works  there,  and  at  Boniface's  death  re- 
turned to  Florence,  afterward  accompanying  Clement  V.  to 

Avignon,  returning  in  1306.  He  was  architect,  sculptor,  and 
painter,  and  designed  the  campanile  of  the  Duomo  in  Flor- 

ence, directing  the  work  on  the  lower  story,  and  executing 
the  medallions  which  ornament  it.  The  tradition  that  he 

was  condemned  for  having  made  a  mistake  in  the  constnic- 
tion  of  the  campanile,  making  its  foundations  too  slight, 
was  probably  only  posthumous  envy,  for  the  foundations 
liave  never  failed,  and  the  tower  was  only  up  to  the  first 
story  when  he  died,  in  1336,  of  fever  contracted  at  Milan. 

W.  J.  Stillman. 

GioTauni  Bologna:  See  Bologna. 

Giovanni  da  Pisa,  jo-vaa'nee-daa-pee'sa~a,  called  also  G. PiSANO :  sculptor  and  architect :  b.  in  Pisa,  Italy,  in  1240 ; 
the  Son  and  pupil  of  Nicolo  da  Pisa.  He  constructed  the 
famous  Campo  Santo  at  the  order  of  Archbishop  Visconti ; 
called  to  Naples  by  Charles  I.  of  Anjou,  he  erected  the  Castel 
Nuovo  and  the  Church  of  Santa  Maria  Nuova;  in  Siena  the 
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fa9ade  of  the  cathoflral  is  his  work,  and  in  tho  cathedral  of 
Pisa  the  great  triljime ;  the  most  iiiiportaiil  part  o[  the 
Prato  cathedral  was  his,  as  also  the  eonveut  and  the  church 
of  the  Dominieaiis  in  that  city;  he  also  executed  several 
works  in  sculpture,  but  thev  are  inferior  in  style  to  those  of 
his  father,  Nicolo.     I),  in  li'M.  W.  J.  Stillman. 

Giraffe,  ji-raf,  or  Camelopard,  ka-iucr^-palird  [r/irajfe 
is  from  Fr.  f/iniffe,  from  Span,  i/intfii.  fi'om  Aral),  zardfa, 
zumfd,  giratfe;  camel' opanl  is  via  Kr.  from  Low  Lat. 
cnmelopardiis  (by  analogy  witli  /Kin/Hs),  from  Lat.  camelo- 
par'dalis  ̂   Gr.  KafiTi\oirai>5a\is ;  Kdfj-TiKos.  camel  +  irop8a\is, 
])ard  :  because  it  was  fancied  to  combine  tho  characters  of 
the  camel  with  the  spots  of  the  imnlher  or  pardj :  the  Ca- 
mi'kipdrdaliif  giraffa,  a  ruminant  mammal  of  Africa,  whose 
habitat  formerly  extended  from  tli<!  Cape  of  Good  Hope 
almost  to  Egypt,  but  has  become  much  more  restricted 
through  the  colonizaticm  of  the  country  and  the  continued 
persecutions  of  travelers  and  sportsmen.     It  is  the  only  spe- 

tjirafte. 

cies  of  its  genus  or  of  tho  family  Giraffidw.  Tho  shortness 
of  its  body,  the  length  of  its  legs,  the  slope  of  its  dorsal  line, 
the  excessive  length  of  its  neck,  the  persistent,  bony  horns 
covered  with  skin,  and  the  extensile  tongue,  are  all  I'e- 
markable  characteristics.  The  giraffe  feeds  chiefly  u]ion 
the  leaves  of  trees.  It  runs  with  an  awkward  amble,  and  is 
not  very  swift.  The  greatest  height  reported  is  about  18 
feet,  so  that  it  is  the  tallest  living  animal.  It  is  hunted  for 
its  skin,  which  makes  good  leather.  The  flesh  of  the  young 

giraft'e  is  very  palatable.  Revised  by  F.  A.  Lucas.  " Giraffe:  a  constellation.     See  Cajielopardalis. 

GiralMiis  Cainbreii'sis.or  Gerald  de  Barrl:  ecclesiastic 
and  author ;  of  Norman  descent  on  his  father's  side ;  b.  a.bout 
1147,  at  the  castle  of  JIanorlieer,  near  Pembroke,  in  South 
Wales.  The  last  seventeen  years  of  his  life  were  spent  in 
studious  retirement.  He  spent  about  eight  years  in  the 
University  of  Paris — four  years  from  1168  to  1173,  and  an- 

other four  years  from  1176  to  1180.  He  was  made  Arch- 
deacon of  Brecknock  in  1173.  Fie  was  a  restless,  ambitious 

ecclesia.stic,  refusing  in  ll'JO  the  bishopric  of  Bangor  and  in 
1191  the  bishopric  of  Llandafl  in  the  hope  of  being  made 

Bishop  of  St.  David's.  D.  in  St.  David's,  after  1216,  perha[)S in  1320.  He  was  a  witty,  brilliant,  but  egotistical  writer. 
His  most  famous  books,  both  written  in  Latin,  are  the  Tapog- 

raphy  of  Ireland  (1188)  and  the  Itlnerorn  t/iruui/h  M'ali's 
(1191).  His  complete  works,  edited  by  Brewer  and  Dimock, 
were  published,  under  the  direction  of  the  master  of  the 
rolls,  in  seven  volumes  (London.  1861-1877). 

Revised  by  S.  M.  Jackson. 

Girard' :  city :  Macoupin  co.,  111.  (for  location  of  countv, 
see  map  of  Illinois,  ref.  7-D) :  on  the  Chi.  and  Alt.  Rail- 

road and  the  .Jacksonville  S.  E.  Line :  25  miles  S.  by  W.  of 
Springfield.  It  is  in  an  agricultural  region,  and  has  a  coal 
mine  which  yields  large  supplies  to  the  railways.     It  con- 

tains several  churches,  a  bank,  and  a  weeklv  newspaper. 

Pop.  (1880)  1,024;  (1890)  1,.^)24. 
Girard:  city  (founded  1868);  capital  of  Crawford  CO., 

Kan.  (for  location  of  county,  see  map  of  Kansas,  ref.  7-K) ; 
on  the  Atch..  To|).  and  S.  Fe  Railroad,  the  Kan.  City,  Fort  S. 
and  Mem.  Uailroad,  and  (he  St.  L.  and  San  Fran.  Railway; 
136  miles  S.  (if  Kansas  City,  Mo.  It  is  in  an  agricultural 
region,  with  valuable  deposits  of  coal  in  the  vicinity;  con- 

tains 6  churches,  H  public  schools,  large  court-house,  2  banks, 
and  3  weeklv  newsjiapers;  and  has  2  zinc-smelter.s,  3  flour- 
mills,  and  foundry  and  stove-works.  Pop.  (1880)  1,389 ;  (1890) 

3,341 ;  (1890)  3,703.  Euitor  op  "  Press." 
Girard,  Marc  Am  able:  Canadian  senator ;  b.  at  Varennes, 

P.  Q.,  Apr.  S.'j,  1833,  and  educated  at  St.  Ilyacinthe  College. 
He  was  admitted  to  the  bar  of  Manitoba  in  1871  :  was  treas- 

urer of  that  province  1870-73;  and  subsequently  held  of- 
fices of  Premier.  Provincial  Secretary,  Minister  of  Agricul- 
ture, and  president  of  the  council.  He  was  appointed  senior 

member  of  the  executive  council  for  Northwest  Territories 
in  1873  ;  sat  in  the  JIanitoba  Assembly  for  some  years,  and 
was  called  to  the  senate  of  Canada  in  1871.  D.  at  Winni- 

peg, Sept.  10,  1893.  Neil  Macdonald. 
Girard.  Philippe  Henri, de:  inventor;  b.  at  Lourmarin, 

France.  Feb.  1,  177o  ;  took  refuge  in  Italy  during  the  Revo- 
lution, but  returned  to  France  after  the  fall  of  RobospieiTo. 

Napoleon  having  offered  a  prize  of  1,000,000  francs  for  the 
invention  of  a  flax-spinning  machine,  Girard  devoted  him- 

self to  the  task  and  was  declared  to  have  earned  the  reward. 
The  fall  of  Nsipolcon,  however,  deprived  him  of  the  prize, 
and  left  him  financially  embarrassed.  In  1815  he  went  to 
Austria,  where  he  established  a  flax-mill  at  Hirtenberg,  and 
became  the  pioneer  of  steam-navigation  on  the  Danube.  In 
1825  he  went  to  Poland  at  the  invitation  of  the  czar,  and 

there  established  a  flax-mill,  around  which  grew  up  the  vil- 
lage of  Girardow.     D.  in  Paris,  Aug.  26,  1845. 

Girard,  Stephen  :  philanthropist ;  b.  near  Bordeaux, 
France,  May  24.  1750  ;  became  a  sailor,  and  before  the  Rev- 

olution in  North  America  engaged  as  the  master  of  vessels 
in  the  American  coasting  and  West  India  trade;  and  dur- 

ing the  Revolution  was  a  grocer,  sutler,  and  liquor-seller  in 
and  near  Philadelphia,  where  he  had  already  married  and 
separated  from  his  wife.  He  was  again  in  the  West  India 
and  coastwise  trade  in  successful  partnership  with  John,  his 
brother,  in  1780-90 :  gained  money  by  receiving  valuables 
from  tho  Haitian  planters  during  the  insurrection  (1791- 
1804),  for  mucli  of  this  property  was  never  called  for.  and 

by  leasing  property  at  low  rates  in  Philadelphia  when  Ijusi- 
ness  was  dull,  and  then  letting  at  high  rates  in  times  of  in- 

dustrial activity.  In  1812  he  became  a  private  banker,  and 
was  later  a  director  of  the  second  U.  S.  bank.  He  was  for 
years  by  far  the  wealthiest  man  in  the  U.  S.  He  was  very 
eccentric  in  his  habits,  a  freethinker,  ungracious  in  manner, 
ill-tempered,  and  lived  and  died  without  a  friend ;  but  was 
always  a  liberal  benefactor  of  the  public  charities,  and  even 
of  churches,  which  he  despised.  During  several  yellow  fever 
seasons  in  Philadelphia  he  was  active  in  relieving  distress  by 
free  expenditure  of  money  and  personal  care  of  the  sick ; 
and  at  his  death  nearly  all  his  estate  was  bequeathed  to 
various  charitable  ami  municipal  institutions  of  Philadelphia 
and  New  Orleans,  and  to  the  founding  of  the  Girard  College 
for  orphan  boys.     D.  in  Philadelphia,  Dec.  36.  1831. 
Girard  College:  an  institution  in  Philadelphia.  Pa., 

founded  by  the  bequest  of  about  ̂ 8,000.000,  left  by  Stephen 
Girard,  for  the  benefit  of  poor  white  male  orjjhans,  who  are 
admitted  between  the  ages  of  six  and  ten,  and,  according  to 
the  will  of  the  founder,  are  to  be  apprenticed  to  some  in- 

dustrial occupation  when  between  the  ages  of  fourteen  and 
eighteen.  The  buildings  are  situated  2  miles  N.  W.  of 
the  old  State-house,  in  a  fine  inclosure  of  41  acres.  The 

principal  building  (169  feet  long.  Ill  feet  wide,  and  97  feet 

high,  with  fine  Corinthian  columns,  each  55  feet  high)  is  by- 
far  the  best  specimen  of  Greek  architecture  in  the  U.  S.  It 

is  built  mainly  of  white  marble,  with  no  inflammable  ma- 
terial, as  nearly  as  possible  in  accordance  with  the  minute 

directions  left"  by  ]\Ir.  Girard,  according  to  whose  will  no minister  or  ecclesiastic  of  any  sect  or  Churdi  is  allowed  to 
visit  the  premises  on  any  pretext,  or  to  have  any  connection 
with  the  institution.  The  construction  of  the  buildings  was 
begun  in  1833.  and  finished  in  1848.  In  1893  the  value  of 
the  residmu-y  fund  was  .§12,358,148  and  the  building  accom- 

modated 1..580  boys. 

Girardeau,  Cape:  See  Cape  Girardeau. 
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Giriinloiiii,  John  Ij.,  D.  D.,  LL.  D.  :  a  minister  of  the 

Prt'sbyU'i-i.'Ui  Cliurch  (Soulli) ;  ]>.  on  James  island,  S.  ('., 
Nov.  i-t.  1825;  {jnuluali'il  from  llie  College  of  Charleston 

(1844),  anil  from  the  ('olumliia 'I'luMildt^'ieal  Seminary  (1848); 
nreaeheil  as  licentiate  in  Wa|)|jela\v  chureli;  |)asl()rof  Wil- 
lon  ehurch  1850-58;  labored  anionfr  the  colored  iieojje  of 
Charlest(m  1853-62;  chaiilain  of  Twenty-third  Sonth  Caro- 

lina Volunteers  1863  to  close  of  the  war;  preached  in  Charles- 
ton, mainly  to  a  white  congrcf^ation.  1865-76;  from  1876 

Professor  of  Systematic  'rheolof;y  in  the  Colnmliia  Theolog- 
ical Seminary.  He  has  puljlished  the  following  works:  A 

Cafer.hism  for  the  Oral  Instnirtinn  of  the  ('ulon-d  Peaph 
(1800);  Iiislnimeii/al  Muxicin  i^iifil ir  Worship  {\HSS):  Ciil- 
vinism  and  ErdntjHical  Arminianism  Compared  (1890); 
The  Will  in  its  Theological  Jiehitions  (Columbia,  S.  C, 
1891).  Willis  J.  Bkeohkr. 

(Jirardet.  2hiHVra"ar'da',  Jeax:  painter;  b.  at  Ijnneville, 
France,  in  1709.  After  learning  the  beginnings  of  his  art  in 
his  native  place  he  spent  eight  years  in  Italy.  Afterwanl  in 
the  suite  of  Francis  III.  he  went  to  Florence  and  painted  in 
fresco  in  the  gallery  there.  He  bec-anie  court-painter  to 
Stanislas  after  a  visit  to  France,  and  in  1762  iiainted  a 
room  in  the  palace  of  Stuttgart  in  fresco.  lie  left  many 
works  in  oil  and  in  fresco  in  Metz,  Coramercy,  Verdun,  Lune- 
ville,  Nancy.     D.  at  Nancy  in  1778. 

(iirardin,  zhei^ivrar'daiV.  Kmii.e.  de ;  journalist  and  poli- tician ;  I  p.  in  Paris,  France,  June  22, 1806 ;  natural  son  of  the 
Count  de  Girardin  ;  bcu'e  the  name  of  Delamothe  until  1827; 
in  1847  was  acknowledged  by  his  father;  entered  upon  jour- 

nalism in  1828  as  conductor  of  Le  Voteiir,  a  perifidical  cmii- 
Sled  from  other  journals,  and  La  Mode,  a  fashion-]ja[icr. 

is  Journal  des  Coniiaissances  utiles  (1831)  and  Journal  di's 
Instituteurs  won  great  success  from  their  exceeding  cheap- 

ness. He  also  was  very  influential  in  establishing  savings- 
banks  and  in  issuing  cheap  and  good  literature  and  maps  for 
the  people.  He  was  concerned  also  in  Le  Musee  des  Families, 
Ije  Journal  des  Gardes  Nat ionales.  and  Le  Gastronome,  a 
highly  successful  journal  treating  of  food  and  cookery.  His 
great  distinction,  however,  was  gained  as  coinlurtor  of  the 
Presse,  a  cheap  daily,  which  lie  edited  most  of  the  time  from 
1836  to  1856.  Tliis  journal  made  him  one  of  the  great  polit- 

ical powers  of  France.  In  1848  he  persuaded  Louis  Philippe 
to  abdicate.  Under  Napoleon  III.  he  was  a  vigorous  mem- 

ber of  the  opposition,  but  in  1870  he  was  made  a  senator,  al- 
though the  decree  to  that  eifect  wa*  never  puljlished.  He 

was  (1866-70)  editor  and  owner  of  La  Liberie,  anil  in  1872 
became  connected  with  the  Journal  Officiel.  Among  his  works 
are  many  political  brochures;  Questions  de  nioii  temps  (\2 

vols.,  1858,  compiled  from  his  political  editorials) ;  L'homme 
et  la  femme  (1872);  and  Du  droit  de  punir  (1871).  De  Gi- 

rardin was  never  constant  to  any  political  principle  exccjit 
hostility  to  Great  Britain  and  friendship  for  Russia.  D.  in 

Paris.  Apr.  27.  1881.— His  first  wife.  Deh'Hin-e  (Ij.  Jan.  26, 
1805:  d.  June  29,  1855),  was  a  daughter  of  the  novelist 
Sophie  Gay  (1776-1852);  uuirried  M.  de  Girardin  in  1831: 
was  a  very  talented  poet,  and  author  of  many  clever  novels 
and  highly  successful  plays,  besides  political  essays  and  ef- 

fective literary  criticisms.  Her  Leftres  parisiennes,  pub- 
lished in  the  Presse  under  the  pen-mime  of  Vicomte  de  Lau- 

nay,  produced  a  deep  impression.  Her  salon  was  one  of  the 
social  and  political  centers  of  Paris.  Her  beauty,  cleverness, 

and  charming  manners  contributed  much  to  her  husband's success. 

Girardin,  Franqois  Auguste  Saixt-Marc  :  generally 
called  JIakc^  Girardin;  journalist  an<l  professor:  h-  in  Paris, 
France,  Feb.  12,  1801.  He  at  first  studied  law  ;  wrote  in 
1827  an  article  in  the  Journal  des  Dehats  which  made  a  great 
sensation,  and  after  that  time  participated  in  politics,  both 
as  a  journalist  and  as  a  member  of  the  Legislative  Assendjly. 
He  was  not  a  politician,  however.  Very  early  he  turned 
from  the  study  of  law  to  that  of  literature  and  philosophy. 
In  1822  he  received  a  jirize  from  the  Academy  fipr  a  pa|ier  on 
Lesage,  in  1827  another  for  a  paper  on  Bossuet,  and  in  1828  a 
third  for  liis  Tableau  de  la  litterature  franfaise  au  seizieme 
siecle;  in  1844  he  became  an  academician.  In  1831  he 
su(tceed(Ml  Guizot  as  Professor  in  History  at  the  Sorbonne, 
which  chair  he  changed  in  1834  for  that  of  French  Literature 
and  Poetry :  and  for  more  than  thirty  years  he  delivered  his 
lectures,  often  to  an  audience  of  3,000  or  4,000  people.  He 
also  took  a  great  interest  in  all  questions  concerning  educa- 

tion, traveled  througli  Germany  to  make  himself  acquainted 
with  its  schools,  and  filled  at  ditferent  times  different  posi- 

tions in  the  Ministry  of  Public  Instruction.    His  acquire- 

ments were  enormous,  lie  was  thoroughly  familiar  withall 
the  jirominent  languages  and  literatures;  in  philosophy  he 
was  one  of  the  first,  and  one  of  the  very  few  Frenchmen  who 
ever  unilerstood  Hegel ;  in  history  nothing  was  foreign,  in 
science  nothing  was  strange  to  him.  His  talent,  great  by 
nature  and  perfect  by  training,  was  that  of  comparat ive  crit- 

icism. His  [)rinci|ial  work  is  Courn  de  litterature  drama- 
tique  (1843;  11th  ed.  1875-77).  In  1869  lie  retired  from  his 
chair  at  the  Sorbonne.  but  continued  as  editor  of  the  Jour- 

nal des  Sarants.  and  in  1871  was  elect  I'd  a  memlier  fif  the 
National  Assembly.  D.  in  Paris,  Apr.  11,  1873.  See  Tami- 

sier,  Saint-Ilnre  Girardin,  J'.'lude  litteraire  (1876). 
(lirardiii,  Jean  Pierhe  Louis:  chemist;  b.  in  Paris, 

Kranee,  Nov.  16,  1803;  Professor  of  (.'hemistry  at  Houen 
1838-58,  and  since  then  in  other  French  towns.  Author  of 
numerous  handbooks  of  science  for  iiopular  use,  besides  Le- 

(;ons  de  chimie  elemeniaire  (1835) ;  Melanges  d' agriculture, 
etc.,  et  de  sciences  pJtysigues  appliguees  (1852) ;  Chimie  ge- 

nerate et  a/)jiliguee  (4  vols.,  1868,  1869);  and  other  works. 

(jiirasolc.  jir  a-sol  [=  Ital.,  sun-flower,  fire-oiial,  liter.,  sun- 
turner;  yirare  (<  Lat.  gijrdre,  whence  Eng.  gi/riite),  turn  + 
sole  ( <  Lat.  sol,  whence  Fng.  .solirr). snnj:  a  precious  stone all  distinguislied  by  a of  various  colors  and  qualities,  but 
strong,  deep-reflected  light.  The  fire-opal  and  quartz  resin- 
ite  are  among  its  varieties.  Fine  specimens  bring  very  high 
prices.  This  stone  is  found  in  many  countries,  but  good 
specimens  are  rare.  The  same  name  is  given  to  several  other 
minerals  which  afford  bright  tints  in  a  strong  sunlight. 

Girder:  a  beam  or  a  truss.  A  simple  girder  is  one  sup- 
ported at  its  two  ends,  while  a  continuous  girder  is  sup- 

ported at  its  ends  and  .it  one  or  more  intermediate  points. 
vVrought-iron  and  steel  I-beams  are  extensively  used  as 
girders  in  sizes  up  to  20  inches  in  depth  and  40  feet  in  length. 
Plate  girders  are  made  by  riveting  four  angle-irons  upon  a 
vertical  plate,  and  then  generally  adding  two  narrower  cover 
plates ;  these  are  much  employed  for  bridges  of  from  30  to 
100  feet  span.  A  box  girder  has  two  well  plates  which  in- 

close a  rectangular  sjiace  between  them  ;  these  are  less  fre- 
quently used  than  plate  girders.  Solid  1-bearas  and  plate 

girders  are  extensively  employed  in  the  construction  of 
liiiildings  and  bridges.  For  bridges  from  100  to  200  feet  in 
length  the  lattice  girder  is  a  favorite  form  ;  this  consists  of 
angles  and  cover  plates  like  the  plate  girder,  but  the  web  is 

Box  girder. Plate  girder. 

made  uii  of  diagonal  members  instead  of  a  solid  plate.  In 
Europe  lattice  girders  or  tnisses  are  frequently  used  for  long 
span  bridges,  while  in  the  U,  S.  pin-connected  trusses  are 
employed,  and  to  these  the  word  girder  is  not  generally  ap- 

plied. In  a  plate  girder  the  covers  and  angles  constitute 
the  flanges,  while  in  a  lattice  girder  these  are  generally 
called  the  chords.  When  the  girder  is  supported  at  its  two 
ends,  as  is  generally  the  case,  the  toii  flange  is  in  compres- 

sion and  the  lower  flange  is  in  tension,  while  a  solid  web  is 
under  shearing  stress. 

The  design  of  a  girder  is  effected  by  the  application  of 
princiiiles  of  mechanics,  some  of  which  are  set  forth  in  the 
articles  Bridges,  Flexure,  Moment,  and  Strength  of 
Materials.  The  cross-section  of  the  flange  or  chord  is  de- 

termined by  dividing  the  bending  moment  by  the  depth 
of  the  truss.  Thus  the  deeper  the  girder  the  less  the  mate- 

rial in  the  chords  and  the  greater  the  material  in  the  web. 
The  economic  deptli  of  a  girder  is  that  for  which  the  total 
amount  of  material  is  a  minimum,  and,  in  general,  this  will 
occur  wdien  the  flanges  weigh  about  as  much  as  the  web. 
The  books  mentioned  at  the  end  of  the  articles  just  referred 
to  treat  in  general  of  beams  and  girders,  but  on  the  special 

topic  of  plate  girders  Hiroi's  Plate  Girder  Construction 
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1888)  may  bo  notod.  On  the  tlicovy  of  continuous  girders 

uiiiv  lie  MU'Ut-ionc'd  Jlrrriinitn's  ('iiiiliiiuoua  Bridges  (1875) 
luui  llowf's  Conliniiotin  Girdur  (1889). JVl ANSFIELl)  JI HBRIM AN. 

Gll'tllP  of'A'eilils:  a  very  aboiTimt  Jellyfish  (dentum  ve- 
licvis) :  Dpcurring  in  the  Moditcn-ancan.  and  bolonging  '" 
the  ctenophores.    (See  Ctenoi'HORa.)     In  its  early  stages  it  is 

,3*=*^' 
Vemis's  girdle. 

ovoid  and  resembles  its  allies,  but  as  it  grows  larger  it  elon- 
gates at  right  angles  to  the  major  axis  of  the  liody,  so  that 

wlien  adult  it  is  converted  into  a  ribbon-like  organism  which 
luay  attain  a  length  of  5  feet.  D.  S.  J. 

Gir'g'eli,  or  Geer'g'eh  [Coptic,  deriv.  of  Oirgin,  George, 
the  patron  saint  of  the  Coptic  Church] :  an  P^gyptian  town  : 
•of  Christian  origin ;  on  the  west  bank  of  the  Nile ;  about 
108  miles  below  Thebes  and  13  miles  from  the  ruins  of 
Abydos.  It  was  formerly  the  capital  of  Upper  Egypt,  and 
a  town  of  fine  appearance,  with  its  palm-trees,  eight  mina- 

rets, and  Ronum  Catholic  monastery  (the  oldest  in  Egy|)t), 
standing  about  a  quarter  of  a  mile  from  the  rivi'r.  The 
Nile  is  now  rapidly  washing  it  away.     Pop.  14,81'.!. 

(iirgeuti,  je'er-jen'te'e  [Ital.  <  Lat.  Ai/rigcnfiim  (liy  anal- 
ogy of  ager,  field),  from  Gr.  'AKpdyas,  ' AKpayai/rus] :  prcjvince 

of  .Sicily;  on  the  southwestern  coast.  Area,  1.401  .sq.  miles. 
It  is  mountainous,  but  extremely  fertile,  and  produces  corn, 
oil,  wine,  salt,  anil  sulphur  in  great  abundance.  Pop.  853,- 
778. 

(jrirgeilti :  town  of  Sicily ;  situated  near  the  soutliern  co.ist 
in  province  of  Girgenti ;  84  miles  by  rail  S.  S.  E.  of  Palermo 
(see  map  of  Italy,  ref.  10-E).  It  was  founded  584b.  c.  by  a  (xreek 
colony  from  Gela,  at  the  foot  of  an  older  acropolis  called  Cam- 
icus.  Through  commerce  with  Carthage  the  new  colony  grew 
vapidly  rich  and  powerful,  though  later  it  suffered  greatly 
from  wars  with  that  city.  In  the  days  of  its  greatest  |irosper- 
ity  Agrigentum,  or  (Greek  name)  Akragas,  contained  300,000 
inhabitants  within  its  walls,  and  incluiling  suliurbs  the  pop- 

ulation is  said  to  have  reached  800,000.  The  government, 
though  sometnnes  in  the  hands  of  a  tyrant,  was  generally 
free  and  independent  till  the  time  of  the  Punic  wars,  when 
the  city  became  a  Roman  possession,  and  soon  began  to  de- 

cline. In  A.  D.  836  it  was  taken  by  the  Saracens,  who  held 
it  nearly  300  years  ;  since  that  time  it  has  shared  tlie  chang- 

ing fortunes  of  the  island.  Girgenti  stands  on  a  high,  steep 
rock,  commanding  a  glorious  view  of  the  Mediterranean, 
and  overlooking  rich  olive-slopes  and  lusiiriant  gardens  and 
vineyards,  while  conspicuous  everywhere  rise  the  vast  tem- 

ples, more  or  less  in  ruins,  which  bear  such  splendid  witness 
to  its  former  greatness.  Among  these  are  the  temple  of 
Concord,  a  beautiful  Doric  structure,  and  one  of  the  best 
jireserved  of  all  the  ancient  temples;  the  temple  of  Juno, 
iilso  in  partial  preservation;  and  the  temple  of  Jupiter 
Olympius,  the  largest  in  Sicily,  and  still  imposing  in  its 
ruins.  Other  striking  remains  of  temples,  towers,  and 
tombs  are  seen  on  every  side,  and  not  a  few  precious  objects 
of  art,  such  as  carved  gems,  have  been  found  in  the  vicin- 

ity. In  1865  water  was  brought,  by  an  expensive  aque- 
duct, to  the  highest  part  of  the  town ;  elementary  and  nor- 

mal schools  have  been  established ;  the  exports  of  sulphur, 
oil,  soda,  and  -fruit  are  considerable:  and  at  its  seaport, 

Porto  Erapedocle,  imp'rovements  have  been  made  in  the harbor,  which,  though  not  good,  is  the  most  available  on  the 

southern  coast  of  Sicily,     t'op.  24,400. 
Revised  by  Stiles  A.  Torraxce. 

Giroii,  fht'e-ron',  Francisco  IIkrxandkz:  soldier:  b.  at 
Caceres  in  Estreinadura.  Spain,  about  1510.  Jle  went  to 
Mexico  in  1.5:!5;  sulisecpiently  took  a  prominent  part  in  the 
conquest  of  New  (iranada,  and  with  Beiialcazar  joined  llie 
vicero.v  Vjusco  Nunez  Vela  at  Quitcj,  1545:  was  captured  bv 
Gonzalo  Pizarro  at  tlu^  ball  le  of  Anafjuito,  Jan.  18, 1546.  but 
was  released;  and  was  with  Gasca  at  the  final  defeat  of 
Pizarro  near  Cuzco.  Apr.  H.  1.54H.  Like  many  others  he  was 

dissatisfied  with  G.-isi-a's  disirilmtion  of  rewards,  and  on 
Nov.  13,  15.5:^,  he  headed  a  revolt  at  Cuzco.  At  first  he  was 
successful,  anil  on  Jlay  30,  1554,  he  defeated  the  royal  array 
under  Alonzo  de  Alvarado  at  the  river  Abancay.  The  war 
continued  until  October,  when  Giron  found  himself  out- 

numbered and  took  to  flight.  He  was  captured  in  the  val- 
ley of  Jauja,  taken  to  Lima,  an<l  beheaded  Dec.  7.  1.554. 

llKRIiERT    II.  S.MITII. 

(liiroiule.  ji-rond  (Fr.  pron.,  iln'c  rood  ):  department  of 
France  ;  situated  ai'ound  tlie  est  nary  of  the  (iironde  ;  formed 
by  the  confluence  of  the  (raronne  .'ind  the  Dordogiie.  Its 
western  part  is  low  and  flat,  consisting  of  lagoons  and  sand- 
dunes  planted  with  ]iine  forests;  it  is  generally  called  Les 
Landes.  The  eastern  jjart  is  hilly  iind  calcari^ius.  and  pro- 

duces the  finest  claret  wines — 44.000.000  gal.  annuallv.  Area, 
8.714  sq.  miles.     Pop.  (1890)  80!),!)02. 

Girondists,  ji-ron'dists  [from  Fr.  (liriiiidixles.  deriv.  of 
Oironde,  name  of  the  department  of  France  whence  their  first 
leaders  came]:  the  conservative  republican  jiarty  of  the 
French  Legislative  Assembly  from  Oct..  1701.  to  Oct..  17iKi. 
When  the  Assembly  was  at  first  organized,  the  future  (iirou- 
dists,  who  were  cultivated  men,  full  of  admiration  for  the 
spirit  of  ancient  Grecian  liberty  and  inclined  toward  the  es- 

tablishment of  a  republic  framed  on  the  model  of  th<-  U.  S., 
proposed  severe  measures  against  the  priests  and  emigres, 
and  opposed  the  reactionary  policy  of  tne  court.  In  Mar., 
1793,  the  king  selected  four  of  them  for  his  new  ministers, 
but  dismissed  them  June  13 — an  act  whicli  led  to  a  popular 
insurrection.  On  Aug.  11  they  were  recalled.  The  ]jarty 
of  the  Jlountain  (1703)  and  the  J.ncoliius  (1703)  violently 
opposed  them,  and  the  latter  (June  3)  procured  the  arrest  of 
thirty-three  of  their  leaders.  Throughout  the  provinces 
there  followed  a  series  of  popular  uprisings  in  their  favor, 
but  the  Conveuticm  liad  the  advantage  of  [irevious  organiza- 

tion and  strong  leadership,  and  the  armed  Girondists  every- 
where met  a  fearful  overthrow.  In  October  the  leaders 

were  arraigned  before  the  revolutionary  tribunal,  but  so 
sti-ong  was  their  eloquent  self-defense,  and  so  conspicuous 
their  patriotism  and  their  innocence,  that  not  even  that 

court  could  convict  them.  But  by  order  of  the  C'onvention 
they  were  sent  that  very  night  to  the  guillotine  (Oct.  31, 
1793),  chanting  the  JJiirseillaise  while  on  the  way.  During 

the  following  year  gi'eat  numbei-s  of  other  I'cal  anil  suspected 
Girondists  perished.  The  (iirondists  were  looked  upon  as 
doctrinaires.  an<l  were  in  part  victims  of  the  prejudice  of 
the  Parisian  ralible  against  educated  men:  but  their  great- 

est offense  was  their  opposition  to  the  mad  zeal  of  tlio  ultra- 
republicans.  See  Lamartiiie,  Ilistoire  des  Oirondins  (8 
vols.,  Paris.  1847).  and  Guadct,  Jjes  Girondins  (1889). 

Giroiiard.  zhee'roo'.uar'.  Desire,  D.  C.  L.  :  Canadian  legal 
wi-iter;  b.  at  St.  Timothe.  P.  tj.,  July  7,  1836:  graduated  at 
McGill  University.  He  was  admitted  to  the  bar  in  1860; 
one  of  the  founders  of  the  Revue  Critiijue;  and  noted  as  a 

commercial  lawyer.  He  was  elected  to  the  Dominion  Par- 
liament in  1878, 1882.  1887,  and  1801 :  and  jiromotejl  and 

carried  during  the  session  of  1883  the  bill  authorizing  mar- 
riage with  a.  deceased  wife's  sister.  Among  his  works  are 

Treatise  on  Bills  of  Exchange,  Laws  uf  Marriage,  Treaty 
of  Washim/ton,  The  Indirect  Alabama  Claims.  Church  and 

^l.ate.  and'The  Pacific  Scandal.  Neil  Macdoxald. 
Girtoii  College:  an  educational  institution  for  women 

at  Cambridge,  England  :  incorporated  in  1873.  The  college 
course  occupies  three  years,  half  of  each  year  being  spent  in 
residence.  Instruction  is  given  to  a  large  extent  by  members 
of  Cambridge  University.  The  organization  is  essentially 
similar  to  that  of  Newnham  College  (g.  c).  The  college 
had  in  1893  an  endowment  of  about  £80,000.  The  students 
are  admitted  to  the  honors  examinations  of  Cambridge  Uni- 

versity, and  receive  certificates  from  the  university  stating 
what  examinations  they  have  passed,  but  dt)  not  obtain  de- 

grees. C  H.  Thurber. 
Gir'y.iii :  a  seaport  and  hnrgli  of  Ayrshire.  Scotland ;  at 

the  mouth  of  the  river  Girvan:  31  miles  S.  S.  W.  of  Ayr 
and  10  miles  E.  of  Ailsa  Craig  (see  map  of  Scotland,  ref. 
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fjisboriie,  Francis  Newton:  Canailiaii  (elogvaphcr; 

Bi-oULclilim,   Lanfasliirc.    lOiiKlaiid,   Mar.   8,   1824.     lie 

lini's  at 
of  Nova 

14-El     Wi'aviii"  was  fonnorlv  cai-ried  on  extensively.     The 
harbor  is  small.     Pop.  (1891)  4,081. 

b.  at 

le  re- moved to  Canada  in  1845 ;  entered  the  service  of  the  Mon- 

treal Telegraph  Company  in  1847;  and  from  1849  to  18.)1 

WIS  snperintendent  of  tlie  Nova  Scotia  Government 
Halifax.  In  1850  he  snijmitteil  to  the  authorities 

Scotia  a  scheme  for  telegraphic  communication  between 

Newfoundland  and  Ireland  ;  anil  in  1852  laid  the  first  ocean 

calile  on  the  American  slile  of  the  Atlantic,  connecting 

Prince  Edward  island  with  New  Priniswick.  lie  was  one 

of  the  charter  memliers  of  the  New  York,  Newfoundland 

and  London  Telegraph  Company,  and  in  1856  became  the 

company's  chief  engineer,  and  completed  the  construction 
of  the  land  line  across  Newfoundland,  lie  was  (Himinis- 
sinner  for  Newfoundland  at  the  International  Exhibition  in 

London  in  1862  ;  again  at  the  Paris  Exhibition  in  1867 :  and 

was  London  agent  for  mines  and  minerals  of  Xova  Scotia. 

Ill  1879  he  became  superintendent  of  the  Dominion  Tele- 
graph Signal  Service.     D.  Aug.  29,  1892.  N.  M. 

Gisco  (in  Gr.  TiffKaf):  the  name  of  three  Carthaginian 

generals:  (1)  a  son  of  Ilamilcar,  who,  in  consequence  of  the 
defeat  of  the  Carthaginians  by  Gklo  (q.  r.)  at  Hiinera  in  480 

B.  c,  was  forced  to  go  to  Selinus.  where  he  established  him- 
self; (3)  a  son  of  Hanno.  who  distinguished  himself  in  340 

B.  c.  in  the  war  against  Timoleon  :  (3)  the  commander  of  the 

Carthaginians  at  LrLYB.-EUJi  {q.  v.).  J.  K-  S.  S. 

(ilti'ildas  (in  Gr.  rirmSas) :  a  bronze-founder,  architect, 

and  poet  of  Sparta  who,  according  to  Hermann,  flourished 
about  536  b.  c.  He  erected  the  temple  and  fashioned  the 

statue  of  Athene  Poliouehus  (city  protector),  also  called 

Chalcicecus  (Athene  of  the  brazen  house),  in  Sparta,  The 

walls  of  the  temple  were  ornamented  with  bronze  reliefs, 
similar  to  the  marble  reliefs  now  in  the  Palaz/.o  Spada  in 

Rome  representing  the  deeds  of  Hercules,  Castor  and  Pol- 
lux, though  the  most  celebrated  relief  depicted  the  freeing 

of  Juno  from  the  hidden  chains  of  the  golden  throne  pre- 

sented to  her  bv  A'ulcan  in  revenge  for  her  unmotherly  ejec- 
tion of  him  from  heaven  because  of  his  ugliness.  He  also 

fashioned  bronze  tripods  ornamented  with  rpliefs  for  Amy- 
els,  and  for  the  throne  of  Apollo  at  that  place  a  bronze  re- 

lief reiiresenting  the  chaining  of  Juno,  He  composed  a 

hymn  in  honor  of  Athene  of  the  Brazen  House,  as  well  as  a 

few  other  poems  in  the  Doric  dialect.  See  Brunn.  tlr^diirhti- 
der  Griechischen  Kiinntlei;  p.  150;  Pauly,  Reidi-iicycJopii- 
die,  s.  v.;  Thiersch,  Epochen  der  Bildenden  Kimst,  p.  150; 

Sill'ig,  Catalogiis  Artijicum:  Ilirt,  in  Anialthea  (i.,  p.  261); 
Welcker,  Uyperborefliicli-Romisrhc  Studieii  (i.,  p.  262).  The 
locna  chissicus  is  Paus.,  iii.,  17,  2,  which  must  be  compared 

with  Pau^^.,  iv,,  14,  2,  J.  R-  S.  Sterrett. 

Git'schiu:  town  of  Bohemia;  50  miles  N.  E.  of  Prague 

(see  map  of  Austria-Hungary,  ref.  3-D) ;  noted  for  the  en- 
counter which  took  place  here  (June  29, 1866)  between  Prince 

Frederick  Charles  of  Prussia  and  the  Austrian  general  Clam- 
Gallas,  in  which  the  latter  was  defeated.     Pop.  (1890)  8,457. 

Giudici,  joo'dee-chee,  or  Emiliani-Giudlcl,  a-mee-lee- 
aanee-Joo'dee-che'e,  Paolo  :   histurian  ;  b.  at  Mussomeli,  in 
Sicily,  June  13,  1812,     At  the  age  of  sixteen,  and  against 

his  own  will,  he  entered  a  Dominican  convent,  where  he  de- 
voted himself  to   the   study  of  design   and   of  literature. 

These  pursuits  kindled  his  patriotism,  and,  as  a  first  symp- 
tom of  his  love  of  freedom,  he  quitted  the  convent  and  ap- 

plied for  a  chair  in  the  University  of  Palermo,     Not  only 

was  this  refused,  but  he  was  put  under  surveillance,  where- 
upon he  fled  from  Sicily  into  Tuscany,     There  he  formed  a 

friendship  with  the  jioet  Nicoolini,  and,  encouraged  by  him, 

began  his  principal  work— .S7or(V(  della  Letferatura  Itali- 
ana,  written  from  a  critical  and  political  point  of  viexy. 
About  this  time  he  received  a  handsome  legacy  from  his 

friend  Emiliani — whose  name  he  then  took — and  was  thus 

enabled  to  prosecute  his  studies  at  leisure.     In  1849  he  be- 

cann^  professor  in  the  University  of  Pisa;  in  1851  he  pub- 
lished his  Storia  dei  Municipii  Ilnliani,  then  Stnna  dclle 

JMIe.  Arti  in  Italia.     In  1861  he  succeeded  Niccolini  as 

secretary  to  the  Academy  of  Pine  Arts  in  Florence.     In 

1864  he 'resigned  his  professorship,  and  passed  much  of  his 
remaining  life  in  England.     In  1867  he  was  elected  to  the 
Italian  Parliament.     D.  at  Hastings,  England,  Sept.  8,  1872. 

(iiiiliniii,  joo-lee-aa'iu'e,  Giambattista  :   philologist  and commentator  on  the  Divina  Commedia;  b,  at.  Canelli,  in 
Piedmont,  June  4,  1818,     He  entered  the  religious  order 

and  1847  he  held  various 

professorships  in  diifereiit  schools  of  learning,  occutjying 
limself  at  the  same  time  with  the  profound  study  of  Dante. 

tlie  Somaschi,  and  between  1837 

In:   

In  1841  he  published  a  much-approved  treatise  on  algebra 
{Trattato  elcme.ntare  di  ahjehra);  in  1845  his  celebrated  Say- 
yin  di  un  Nuovn  Coinmenlo  della  Commedia  di  iJantu  Al- 

'liyhieri;  in  1846,  before  the  Scientific  Congress  of  Genoa, he  declared  that  the  Divina  Commi-dia  enibodieil  the 
earliest  and  most  authentic  material  for  Italian  history.  In 
lg47_48,  while  professor  in  the  University  of  Genoa,  he  was 
named,  under  the  new  liberal  reforms,  censor  of  the  press, 
the  duties  of  which  oHice  he  performed  with  great  dignity 
and  liberality.  In  1860  he  became  Professor  of  Literature 
and  lecturer  on  the  works  of  Dante  at  the  University  of 

Florence.  Among  the  works  of  Giuliani  the  volume  enti- 
tled Lettere  sul  vivenie  Linynayyio  della  Tnscana  should 

be  mentioned  as  having  contributed  largely  to  his  re|>uta- 
tion.  In  1856  appeared  Le  Norme  di  Commentare  la  Divina 
Commedia,  tralte  daW  Epistole  di  Dante  a  Cangrande,  a 
most  important  work,  which  was  followeil  by  his  Jletodo  di 
eommentare  la  Divina  Coniniedia  (1861);  II  convilo  di 
Dante  reinteyrato  net  texto  con  nuovi  commenti  (1874) ;  Opere 
latine  di  Dante  reintegrate  nel  testa  con  nuovi  commenti 
(1878-82);  La  vita  nuova  e  il  camoniere  di  Dante  (Sd  ed. 
1883);  and  other  volumes  of  a  similar  character.  I),  in 
Florence,  Jan.,  1884, 

Giiilio  Honiniio.  joo'le'e-o-ro-maano  (properly  GiULXO 
GiANCZZi  or  ui;i  (iiANUzzi;  called  also  G.  Pippi,  as  being 

the  grandson  of  Filippo  or"Pippo"):  jiainterand  architect; b.  at  Rome  in  1492.  As  a  painter  much  of  his  reputation 
has  been  due  to  his  association  with  Raphael,  who  held  him 

in  high  esteem,  intrusted  to  him  the  execution  of  impor- 
tant works,  ami.  dying,  confided  to  him,  along  with  Gian- 

francesco  Penni,  the  finishing  of  liis  uncompleted  pieces, 
such  as  Tlie  Apparition  of  the  Cross  to  Constantine  and 
the  Battle  hetiveen  Constantine  and  Maxentius.  in  the  Hall 
of  Constantine  at  the  Vatican.  His  most  famous  picture  is 
in  the  Church  of  S.  Stefano  at  Genoa— T/ie  JIarlyrdom  of  St. 

Stephen,  an  important  work,  and  still  regarded  as  a  master- 

piece of  composition  and  <lrawing.  Giulio  Romano's  fame rests  more  on  Ins  capacities  as  an  architect  and  engineer 
than  on  his  genius  as  a  painter,  though  his  architecture  had 
the  same  genferal  characteristics  with  his  painting,  Leo  X. 
and  Clement  VII.  em])loyed  liim  on  the  \  atican,  and  when 

in  Rome  he  erected  two"  jialaces,  the  Church  Madonna  del Orto,  and  other  buildings.  Called  to  Jlantua  by  its  duke. 

Federigo  Gonzaga,  in  1524,  he  did  an  immense  amount  of 
work  in  construction  and  reconstruction,  of  which  the 
Palazzo  del  Te  is  the  crowning  achievement.  His  renown 
became  so  great  that  the  pope  invited  him  to  return  to 

Rome  and  undertake  tlie  constrnction  of  St.  Peter's,  but 
death  prevented.  His  most  important  works  are  the  Defeat 
of  the  Giants  and  Life  of  Psyche,  in  the  Palazzo  del  Te  at 
Mantua.  In  the  same  city  his  paintings  in  the  Corte  Reale 

or  old  ducal  palace  are'  remarkable.  His  easel  pictures, 
though  formerly  admired,  are  not  important.  D.  in  Mantua 
in  1546.  Revised  by  Russell  Sturgis. 

Giurgevo,  joor-javci :  town  of  Wallacliia ;  on  the  Dan- 
ube ;  40  miles  S,  W.  of  Bucharest  (see  map  of  Turkey,  ref. 

2-D).  It  is  one  of  the  principal  trading-places  on  the  Dan- ube.    Pop.  20,866. 

Giiisti.  joos'tee,  Giuseppe  :  political  poet  and  satirist ;  b. at  Monsummanno,  near  Peseta,  Italy,  May  13,  1809,  He 
studied  first  at  Pistoja  and  Lucca,  then  in  the  University  of 
Pisa,  where  he  devoted  himself  to  law,  and  then  removed  to 

Florence,  where  he  practiced  his  profession  for  a  time.  The 
revolutionary  attempts  of  1831  roused  the  patriotic  spirit 
of  Giusti,  and  it  found  expression  in  admirable  satires, 
which,  far  from  being  imitations,  are  a  new  form  of  that 

branch  of  poetry— popular,  graceful,  and  biting.  He  well 

merits  the  name  of  "  the  Tuscan  Beranger."  although,  ac- 
cording to  the  judgment  of  Italians,  and  even  of  many  for- 

eigners, Giusti  'far  surpasses  the  French  poet  in  delicacy  of taste,  in  elegance,  and  richness  of  thought.  The  satires  of 
Giusti  remained  in  manuscript  until  1848  ;  but  immediately 

upon  their  publication  they  obtained  a  wide  circulation 
throughout  Italy,  and  everywhere  excited  great  enthusiasm. 
Subsequently  Giusti  becaine  a  Moderate,  and  adhered  to  the 

policy  of  Gi'no  Capponi,  whom  he  had  already  taken  for  his literary  adviser.  When  the  first  Tuscan  national  assembly 
was  convoked.  Giusti  was  elected  deiiuty.  and  by  voting 
with  the  conservatives  he  naturally  brought  upon  himself 

>r    the  hatred  of  the  radicals.     The  grand  duke  being  restored, 

I 
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fiiusti  saw  his  doarest  hnpi's  erushcil,  and.  siifToriiip:  partly 

rrciiii  depressiiiK  liypocluiinlriii  and  partly  I' rum  a  pulnmnary affection,  he  died  at  Klorcnee,  Mar.  ;il,  1850.  His  princijial 
poetical  works  are  Ji  Dies  Jrie  (ln:iO),  an  elegy  on  the  death 
of  Francis  I.  of  Sicily ;  Iai  Stini/i:  (18lj(ij ;  Jirindi/ii  di 

Oirella  (1840) ;  ,Sanl'  Amhrof/io  (1844).  A  complete  edition 
of  his  poems  was  publisheil  at  Florence  (18fi8-7l^  ;  new  ed. 
1877)  and  at  Verona  (1877).  A  Iranslat-ion  in  German  by 
Panl  Hey.se  appeared  in  1875  (Berlin).  Several  prose  works 
were  pulilishetl  after  his  death.  See  his  correspondence, 

E/n'xlnlwio  (3d  ed.  Florence,  1885),  and  Fioretto,  Oiuseppe Uiusti  (1877). 

Gizeh :  See  Ghizeh. 

Gizzard  [M.  Eng.  giser,  from  0.  Fr.  gesier,  gizzard  <  Lat. 

gizp'ria  (neut.  plur.),  entrails  of  fowls] :  in  birds  and  some 
invertebrates,  a  portion  of  the  alimentary  canal,  which  is 
very  muscular  and  strong,  being  fitted  fcjr  grinding  up  the 
food,  a  function  performed  by  the  teeth  of  many  animals. 
Some  of  the  Bryozoa  have  such  a  gizzard  between  the  oesoph- 

agus and  the  true  stomach.  Many  Gasteropods  have  giz- 
zards armed  with  teeth  (Apli/sia)  or  calcareous  plates 

{Bulla),  and  some  Cephalopods  have  both  powerful  jaws 
and  strong  gizzards  between  the  crop  and  the  first  stomach. 
Many  insects  and  crustaceans  have  gizzards,  in  some  cases 
armed  with  strong  teeth.  Most  birds  have  a  true  gizzard, 
exce])ting  only  those  whose  food  is  very  soft  and  succulent. 
The  food,  unlike  that  of  the  invertebrates  above  alluded  to, 
is  acted  upon  by  the  gastric  juice  before  it  is  ground  up  in 
the  gizzard.  This  organ  is  the  homologue  of  the  pyloric 
portion  of  the  stomach  of  most  of  the  vertebrates.  It  is 
lined  by  a  horny  eintheliuin,  and  most  birds  swallow  pieces 
of  gravel  to  assist  the  gizzard  in  grintling  food.     See  Birds. 

Gla'brio :  an  important  family  of  the  Roman  plebeian 
gens  Acilia,  of  which  the  most  distinguished  name  is  that 
of  Manits  Acilius  Glabrio,  who  became  tribune  of  the 

people  301  b.  c.  a  decemvir  of  sacred  rites  300;  praetor  196, 
consul  191,  conducted  with  success  the  war  in  Greece  against 
Antiochus  III.  of  Syria  and  his  allies ;  triumphed  in  190, 
and  after  189  b.  c,  withdrew  from  public  life. — Another  of 
the  same  name  was  pnetor  urbanus  b.  o.  70,  consul  67,  pro- 

consul in  Cilicia  66,  where,  after  an  inglorious  campaign 
against  Mithridates,  he  was  succeeded  by  Pompey  :  became 
a  pontiff  in  57  B,  c.  He  was  a  grandson  of  P.  Mucins  Scie- 
vola,  and  had  a  high  reputation  as  a  jurist. 

Revised  by  M.  Wabben-.  ' Glacial  Drift:  See  Drift. 

Glacial  Period  :  See  Pleistocene  Pebiod. 

Glaciers  [Germ.  Glelsc/ier,  from  Pr.  glacier,  doriv.  of 

gUtce,  ice  <  Lat.  gla'cies,  iee]  :  streams  or  sheets  of  ice  fed 
by  snows  on  mountains  or  plateaus,  and  slowly  descending 
to  lower  levels  where  they  melt  away.  Four  types  of  glacial 
form  may  be  distinguished :  (1)  Alpine  glaciers,  named 
from  the  mountains  in  which  they  have  been  so  fully  stud- 
ieil,  accumulate  in  high  reservoirs  separated  by  sharp  ridges, 
and  descend  in  long,  narrowing  ice-tongues  along  steep  val- 

leys to  lower  ground.  Ice-streams  from  several  reservoirs 
sometimes  unite  in  a  single  glacier.  Short  glaciers,  melting 
away  on  the  mountain-slopes,  are  called  glaciers  of  the  sec- 

ond order,  in  distinction  from  the  larger  ones  of  the  first 
order.  The  Alps  possess  349  glaciers  of  the  first  order  and 
906  of  the  second.  The  greatest  of  these  is  the  Aletsch 
glacier,  15  miles  from  head  of  reservoir  to  end  of  ice,  the 
glacier  pro|)er  occupying  10  miles.  Glaciers  of  the  Al|)ine 

type  are  found  in  the  Pyrenees,  Caucasus,  Himalaya,  T'ien 
Shan,  t'ordilleras  of  North  and  South  America  in  high 
latitudes,  and  the  New  Zealand  Alps.  (3)  The  Malaspina 
glacier  of  the  St.  Elias  range  of  Alaska  alone  represents  the 
second  type  of  form,  in  which  the  upper  parts  of  the  feed- 

ing glaciers  eoiTcspond  to  the  Alpine  type,  but  in  which 
the  descending  streams  unite  and  broaden  out  in  an  exten- 

sive ice-plain  on  the  fiat,  lower  groiuid  in  front  of  the 
mountains  which  gather  their  snows.  This  is  of  interest 
because  it  represents  the  condition  of  the  Alpine  glaciers  in 
earlier  Pleistocene  times,  when  they  descended  much  below 
their  present  limits  and  became  confluent  in  a  broad  sheet 
of  ice  over  the  plain  of  Northwest  Switzerland  and  on  similar 
low  grounds.  (3)  The  Scandinavian  type,  in  which  a  broad 
sheet  of  ice  aeeumulates  on  a  mountainous  plateau  without 
sharp  dividing  ridges,  and  gives  forth  from  its  margins 
many  ice-tongues  which  descend  into  the  valleys.  The  larg- 

est snowy  ice-field  of  this  kind  is  the  Justedalsbraer.  with  an 
area  of  350  sq.  miles,  giving  rise  to  twenty  first-onler  gla- 

ciers and  many  smaller  ones.  Next  is  the  Folgofond,  100 
sq.  miles,  with  thnc  lirsl-ordcr  marginal  glaciers.  (4)  The 
fourth  type  is  found  in  (ireeniaml,  where  nearly  the  whole 
country  is  <lrowned  under  a  heavy  ice-sheet.  This  closely 
represents  the  type  of  continental  glaeiation  which  prevailed 
in  Pleistocene  time  in  Northwest  Kurope  and  Northeast 
North  Ameri<;a.  The  area  of  the  Greenland  sheet  is  esti- 

mated at  330,000  s<(.  miles.  The  inland  ice  has  been  trav- 
ersed by  many  Arctic  explorers,  including  Nordenskiold, 

Jensen,  Nansitn,  an<l  Peary,  It  nuiy  be  compared  to  a  great 
shield,  broadly  level  about  the  mi<ldle,  where  the  greatest 
height  found  by  Nansen  in  1888  was  8,900  feet  in  latitude 
64J-%  and  by  Peary  in  1893  7,330  feet.  Tin;  surface  descends 
more  and  more  rapidly  toward  the  margin,  where  it  becomes 
broken  and  uneven.  Rocky  peaks,  called  nunataks,  occa- 

sionally show  their  heails  above  the  ice  near  the  margin. 
The  dust  of  various  minerals  borne  by  the  winds  sometimes 
dulls  the  surface,  but  no  rocky  fragments  are  seen  except 
wdien  derived  from  neighboring  lumataks.  At  least  a  hun- 

dred great  ice-streams  descend  into  the  fiords  of  the  west 
coast,  ending  in  ragged  ice-walls,  from  which  icebergs  break 
away.  Water  melted  on  the  inland  ice  rises  from  beneath 
the  terminal  ice-wall  as  a  milky  stream,  its  flow  continuing 
even  when  the  fiord  is  frozen  over  in  winter.  (See  Green- 

land.) Many  of  these  coastal  features  are  repeated  by  the 
Alpine  glaciers  of  Alaska  where  they  enter  the  sea,  the  most 
famous  being  the  Muir  glacier,  visited  by  tourists  every 

summer.- Structure  of  Glaciers. — The  Alpine  glaciers  have  been 
studied  most  minutely,  and  may  now  be  described  in  some 
detail.  In  their  collecting  reservoirs  the  snow  is  trans- 

formed into  a  granular  mass,  called  Jieve  by  the  French 
Swiss  and  firn  by  the  German  Swi.ss,  the  change  being 
effected  by  many  oscillations  of  temperature  close  about  the 
freezing-point,  some  crystals  melting  while  others  grow. 
The  neve  has  a  stratified  structure,  with  layei's  up  to  3  feet 
thick  derived  from  the  annual  snow  supply.  The  lower 
layers  are  icy,  but  still  somewhat  grannlar,  and  gray  from 
the  inclusion  of  many  air-bubbles.  The  change  from  tieve 
to  glacial  ice  is  chiefly  a  mechanical  effect  of  motion.  The 
ice  becomes  clearer,  firmer,  and  bluer.  Tliere  is  still  a 

granular  structure,  the  grains  of  ice  having  the  size  of  hazel- 
nuts just  below  the  nei:e  field  and  increasing  up  to  3  or  4 

inches  at  the  lower  end  of  large  glaciers.  The  temperature 
of  the  whole  mass  is  close  to  the  freezing-point  except  near 
the  surface  in  winter,  when  it  is  colder  and  the  ice  is  hard. 

When  the  melting-point  is  closely  approached,  as  near  the 
surface  in  summer,  the  grains  are  loosened  by  melting  along 
the  surfaces  of  contact.  Each  grain  is  found  to  be  a  sepa- 

rate crystalline  growth,  but  much  deformed  by  crowding 
with  its  neighbors.  Glacier  ice  may  therefore  be  compared 
to  such  a  rock  as  marble,  consisting  of  an  aggregate  of  de- 
ffirmed  crystals  of  a  single  mineral,  the  crystals  being  of 
slow  metamorphic  development. 

The  slow  movement  of  a  glacier  is  determined  by  tele- 
scopic observation  of  stakes  planted  in  a  row  across  the  ice- 

stream.  The  movement  is  faster  in  the  middle  than  at  the 
sides ;  faster  in  summer  than  in  winter ;  on  steep  slopes 
than  on  gentle  slopes.  It  may  therefore  be  compared  to  the 
movement  of  a  river,  but  the  ice  is  eighty  or  a  hundred 
million  times  more  inert  than  water.  An  ordinary  velocity 

for  an  Alpine  glacier  is  from  4  to  16  inches  in  twenty-four 
hours,  or  130  to  480  feet  a  year — that  is,  about  as  fast  as  the 
movement  of  the  point  of  the  hour-hand  of  a  watch.  At 
this  rate  from  fifty  to  two  hundred  years  would  be  recpured 
for  the  descent  of  a  particle  from  the  head  to  the  end  of  a 
large  glacier.  Near  the  end  of  the  great  Greenland  glaciers 
a  movement  of  from  10  to  20  feet  or  even  from  50  to  70  feet 

a  day  has  been  observed.  The  movement  of  a  glacier  is  ac- 
complished partly  by  slipping  on  its  bed,  but  chiefly  by  in- 

ternal flowing.  This  results  essentially  from  the  weight  of 
the  glacier,  which  on  accoimt  of  its  granular  structure  be- 

haves as  an  imperfectly  viscous  body,  yielding  under  com- 
pression, but  breaking  under  tension,  flence  besides  the 

very  slow  slipping  on  the  valley-bottom  there  is  a  partial  in- 
ternal melting  under  pressure,  a  slight  plastic  yielding  of 

the  mass  when  near  its  melting-point,  and  a  fracturing  and 
minute  shifting  of  the  parts,  followed  by  partial  regelation. 

Features  Produced  by  Movement. — The  forces  of  com- 
pression and  tension  which  the  glacier  suffers  produce  vari- 

ous peculiar  features.  The  even  stratification  observed  in 
the  neve  becomes  distorted  farther  down  stream,  and  may 
entirely  disappear.  The  planes  of  greatest  compression 
suffer  pressure-melting,  followed   by  regelation  into  clear 
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blue  ice,  (luis  yiroiluciiiK  ii  hlue-veiiwd  structure.  Tliese 
veins  stand  ut  rif,'lil  an^jles  lo  tlie  comim^ssion  forces,  and 

•dip  steep  up  stream  in  llie  middle  ('ourse  of  descent,  l)ut  be- come flatter  nearer  the  end.  Where  tension  stretches  the 
mass  it  breaks,  forming  crevanxes.  There  is  usually  a  deep 
<;hasm  of  this  origin,  called  a  JiKryscliruiul,  at  the  head  of  the 
nhii  reservoir.  Transverse  crevasses  are  produced  wherever 
the  slope  of  descent  increases,  anil  the  ice  may  thus  be 
greatly  shattered,  the  disordered  blocks  being  caljed  neracn. 
'I'he  transverse  crevasses  are  closed  again  when  the  slope  de- 

creases:  but  their  ]ilace  is  iuarked  by  a  slight  depression  in 
which  dust  and  sand  accumulate,  forming  a  slightly  dis- 
coloreil  transverse  iiaiul.  As  the  ice  advances,  the  middle 
progressing  much  faster  than  the  margin,  the  banil  is  bowed 
more  and  more  sharply  down  stream.  When  viewed  from 
an  adjacent  eminence,  the  surface  of  the  glacier  below  a 
point  of  steeper  descent  is  therefore  seen  to  be  marked  by  a 
series  of  curved  ilii-t  handu,  convex  downw-ard.  When  two 
or  more  glaciers  join,  the  combined  dirt  bands  become 
crenulated.  When  a  new  series  oi  transverse  fractures  is 
formed  on  another  steeper  slope,  the  first  series  of  dirt  baiuls 
is  obliterated  and  replaced  by  a  new  series,  again  beginning 
as  nearly  transverse  bands,  and  becroming  bowed  downward 
as  they  advance.  If  crevasses  are  filled  with  snow,  their 
subsequent  closing  compresses  the  snow  into  a  liand  of 
bubbly  white  ice,  easily  seen  in  contrast  with  the  bluish  ice 
of  the  glacier,  and  still  more  in  contrast  with  the  clearer 
blue  of  the  compression  veins.  As  the  margin  of  the  ice 
moves  slower  than  the  middli-,  tension  strains  are  exerted 
obliquely  inward  and  downward,  and  hence  marginal  crev- 

asses are  opened  pointing  up  stream.  At  the  end  of  the 
glacier  there  is  souu'times  a  sprc^ading  by  which  radial 
■crevasses  are  produced. 

Mellinij  of  Glaciers. — The  melting  or  al)lation  by  which 
glaciers  are  consumed  begins  on  the  nere  fields,  where  the 
infiltering  water  aids  in  the  consolidation  of  the  neve  ice, 
but  little  of  it  escapes  down  the  valley.  Farther  down 
stream  much  water  melted  by  sunshine,  rain,  and  warm 
winds  sinks  througli  crevasses  and  forms  sub-glacial  streams, 
which  unite  in  a  torrent  that  flows  out  of  an  ice-cave  at  the 
end  of  the  glacier,  clouded  milky  white  by  the  fine  rock 
Hour  that  has  been  ground  by  the  glacier  from  its  bed. 
Much  melting  is  accomplished  by  the  latent  heat  liberated 
from  dew  condensed  on  the  icy  surface  from  moist  winds, 
the  weight  of  the  ice  melted  being  seven  times  that  of  the 
dew  condensed.  Surface-streams  descending  by  crevasses 
form  funnels,  and  when  witlened  at  the  mouth  these  are 
called  mouUiiH.  Descending  currents  of  air  aid  the  water 
ill  melting  the  ice.  The  moulins  are  carried  slowly  along, 
and  abandoned  by  the  streams  when  a  new  crevasse  opens 
higher  up  in  their  course.  The  discharge  of  water  at  the 
end  of  the  glacier  is  greatest  late  in  the  evening,  and  least 

in  the  middle  of  the  morning.  ' 
llot-aines. — A  large  amount  of  detrital  materia!  is  carried 

in  or  upon  a  glacier,  or  dragged  along  beneath  it,  or  washed 
by  the  sub-glacial  streams.  The  detritus  beneath  the  ice. 
called  the  ground  moraine,  is  heavily  pressed  on  the  valley- 
bottom,  and  both  the  loose  material  and  the  rocky  floor  are 
smoothed  and  striated.  The  material  that  is  carried  within 
or  upon  the  ice  is  not  subjected  to  strong  mechanical  action, 
and  therefore  frequently  retains  an  angular  form  :  but  it  re- 

mains exposed  to  weathering  so  long  that  it  may  become 
disintegrated  before  it  is  dropped  at  the  termination  of  the 
glacier.  The  loose  material  that  falls  from  the  valley-slopes, 
including  rock  masses  of  great  size,  is  carried  or  dragged  in 
a  long  train,  called  a  lateral  moraine.  When  two  glaciers 
liecome  confluent  their  adjacent  lateral  moraines  unite  into 
a  single  medial  moraine.  iVIuch  of  the  material  of  lateral 
moraines  may  be  beneath  the  ice  surface  at  their  point  of 
miion  into  a  medial  moraine ;  it  appears  farther  down  stream, 
not  by  rising  throvigh  the  ice,  liut  by  the  wasting  away  of  the 
overlying  ice.  Medial  moraines  thus  become  more  distinct 
toward  the  end  of  the  glacier.  If  the  two  confluent  glaciers 
are  of  unequal  size,  the  ice  from  the  smaller  one  melts  be- 

fore reaching  the  end  of  the  main  glacier,  and  the  medial 
moraine  then  .becomes  a  lateral  mcjraine  again.  A  ferminaJ, 
moraine  is  formed  liy  ilc|iosition  at  the  end  of  the  glacier;  it 
frequently  takes  the  form  of  a  riilge  transver.se  to  the  val- 

ley. Near  the  (^nd  many  glaciers  a,re  well  covered  with 
morainal  materiid  ;  in  the  llimalaviis  sulficieut  vegelidiou 
sometinu^s  grows  on  the  soil  upon  the  ice  to  afford  jiastur- 
■age;  on  the  Malaspina  glacier  in  Alaska  hirge  forests  grow 
over  the  ice-shec-t.  The  protection  from  melting  afforded 
•by  a  morainal  cover  retards  ablation;  and  thus  a  medial 

moraine  cfjnu's  lo  be  perched   on  a  ridge  of  ice  even    100 
or   more   feet    in    lieighl    above    the   adjacent    more    deeply 
melted  surface.     Kocks  are  shattered  by  roiling  down  such        _ 
ridges,  and  the  moraine  is  thus  widened.     Large   tabular       H 

rocks  shield  the  ice  beneath  them,  and  may  thus  come  to  be       ™ 
perched  on  a  i)edestal  several  feet  above  the  adjacent  sur- 

face.    They  at  last  fall  toward  the  noon  sun  so  regularly 
that  their  slanting  attitiule  may  then  be  used  to  determine 
a  north  and   south  line.     Smaller   rock  particles  or  .sand 
grains  conduct  the  heat  that  they  acquire  from  sunshine  to 
the  ice  beneatii,  and  thus  melt  vertical  cavities  a  foot  or 
more  in  depth  into  which  they  sink. 

Periodic  Oscillatioim  of  Glaciers. — Long-continued  ob- 
servation of  Swiss  glaciers  has  discovered  a  comparatively 

regular  fluctuation  of  volinne  and  length,  believed  to  de- 
jjcnd  on  a  variation  in  their  sujjply  of  snow.  During  the 
years  of  increasing  snowfall  the  neve  reservoir  fills  to  a 
greater  height,  the  slrjpc  of  the  glacier  increases,  it  thickens 
and  nuives  faster,  and  thei'cfore  advances  farther  down  the 
valley  before  melting  away.  The  larger  the  glacier  the 
longer  the  time  required  for  a  change  of  sufiply  in  the  reser- 

voir to  make  itself  felt  at  the  lower  end.  During  certain 
years  of  a  long  period  of  fluctuation  all  the  glaciers  of  a 
region.  large  anil  small,  may  be  affected  in  the  same  way, 
even  the  largest  having  begun  to  retreat  under  diminished 
sup])ly  before  the  smallest  begin  to  advance  under  the  next 
increase  of  sup|)ly.  Thus  from  1815  to  1818.  from  1848 
to  1850,  and  from  1871  to  1875  all  the  glaciers  of  the 
Alps  were  retreating:  while  from  1823  to  1825  and  from 
1875  to  1880  all  were  advancing.  During  the  retreating 
period  from  1850  to  1885  the  relatively  short  and  steep  gla- 

ciers were  the  first  to  recede,  while  the  longer  glatuers  did 
not  begin  to  shorten  until  1860  to  1871.  Then  for  four 
years,  1871  to  1875,  all  the  glaciers  of  the  Alps  were  re- 

treating without  a  single  exception  ;  liut  in  1875  the  sliorter 
and  steeper  streams  began  an  advance,  which  the  larger 
ones  adopted  in  later  years. 

The  many  varied  featui'es  of  glaciers  are  of  particular  in- 
terest, partly  because  of  their  curious  unlikeness  to  our 

usual  surroundings,  partly  because  of  their  association  with 
grand  mount ain-sceucry  which  inspires  outdoor  observation 
and  study.  Nearly  every  feature  mentioned  in  the  above 
account  of  Alpine  glaciers  may  be  recognized  by  the  observ- 

ant traveler  during  a  summer's  tour  in  Switzerland.  The 
study  of  glaciers  is  of  especial  value  to  the  geologist  and 
geographer  because  of  the  great  extension  of  glaciers  be- 

yond their  present  limits  in  Pleistocene  time,  and  their  oc- 
currence then  over  large  regions  where  no  vestige  of  ice 

now  remains.  Many  of  the  minor  topographic  features  of 
the  Northern  U.  S.  and  of  Northwest  Europe  are  explained 
by  former  glacial  action.  The  most  extended  account  of 

existing  glaciers  may  be  found  in  IIeim"s  (rletsclierhunde (Stuttgart,  1885),  from  which  much  of  the  above  statement 
is  condensed.  Other  works  of  importance  are  L.  Agassiz, 
Etudes  sur  les  Glaciers  (1840) ;  Charjjentier,  Essai  sur  les 
Glaciers  (1841) ;  A.  Mousson,  Die  Gleischer  der  Jetztzeit 
(1854) ;  Seue,  La  Neve  de  Ju.ttedal  el  ses  Glaciers  (1870) ; 
Sexe,  Om  Sneehraeen  Fohjefoiid  (1864).  For  Greenland, 
see  the  accounts  of  Nansen,  Nordenskiold,  and  Peary ;  for 
Alaska,  see  accounts  by  Reid  of  the  Muir  glacier,  and  by 
Russell  of  the  Malaspina  glacier,  both  in  The  National 

Geographic  Magazine  (Washington,  1891-92);  see  also  Rus- 
sell, Existing  Glaciers  of  the  United  States,  Fifth  Ann. 

Rept.  U.  S.  Geol.  Survey.  W.  M.  Davis. 

Gladden,  Washington,  D.  D.,  LL.  D.  :  Congregational 
minister  and  author;  b.  at  Pottsgrove,  Pa.,  Feb.  11.  1836; 
graduated  at  Williams  College  in  1859 ;  on  the  staff  of  The 
Independent  1871-75,  and  editor  of  Sunday  Afternoon 
1878-80;  became  pastor  of  Congregational  churches  in 
Brooklyn,  N.  Y.,  1860;  Morrisania,  N.  Y..  1861;  North 
Adams,  Mass.,  1866  ;  Springfield.  !Mass.,  1875  ;  and  Colum- 

bus, O.,  18S:l  Author  of  Plain  Thoughts  on  the  Art  of 
Living  (lioMim,  1868);  Frotn  the  JTub  to  the  Hudson  (1869); 
Workingmen  and  their  Emploi/ers  (1876);  Being  a  Chris- 

tian (1876);  The  Christian  Way  (New  York,  1877);  The 

Lord's  Prayer  (Boston,  1880);  The  Christian  League  of 

Connecticut'  CSew  York,  1888);  Things  New  and  Old  {C6- Inmlius.  0.,  1884) :  The  Younq  Men  and  the  Churches  (Bos- 
ton, 1885):  Applied  Chri.ttianity  (1887);  Parish  Problems 

(New  York,  188S) ;  Burning  (^ue.<itions  of  the  Tjife  that  Now 
is  and  that  which  is  to  Come  (1889);  Wlio  Wriite  the  Bible 
(Boston,  1891);  Tools  and  the  Man:  Properly  and  Industry 
under  the  Christian  Laic;  and  The  Cosmopolis  City  Club 
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795 (1803).     Dr.  Gladdon,  both  as  a  proacht^r  ami  aiitlior,  is  ii 
rooojfiii/.eil  Icadur  of  the  thouf^ht  of  hi.s  (Iciiciriiiiial  ion. 

(_'.  11.  TllUKJlKIl. 

Glad'iator  [Lai.,  litri-.,  swordsniiiii.  dcriv.  of  yladius, 
sword,  wliciii'O  Kill,',  (//aiv]  :  in  ancient  Rome,  a  ])er.son 
whose  business  it  was  to  fittlit  with  men  or  beasts  in  tlie 
arena.  This  eustom  is  said  to  have  been  introdiieed  into 
Rome  in  264  B.  c.  by  Marcus  and  Decimus  Brutus,  who 

on  the  occasion  of  their  fatlier"s  funeral  exhibited  three 
pairs  of  gladiators  in  the  Forum  Boarium.  It  was  of  Etrus- 

can origin,  and  is  believed  to  liave  sprung  from  tlie  old  and 
once  quite  iniiver.sal  custom  of  sacrilic'ing  captives  and 
slaves  on  the  tombs  of  distinguished  lea<lers.  Ghidiatorial 
shows  were  at  first  exhibited  chiefly  at  funerals,  Ijut  later 
they  were  given  on  the  grandest  scale  as  public  entertain- 

ments or  as  means  of  winning  tlie  popular  favor.  When 

Titus  Flamininus  celebrated  his  father's  funeral  in  174  B.  c. 
ho  exhibited  seventy-four  [lairs  of  gladiators,  who  fought 
for  tliree  days;  and  when  Julius  Cicsar  was  candidate  for 
;pdilo  he  had  engaged  no  less  than  three  hundred  pairs — a 
number  which  actually  frigliteued  his  opjioncntsand  gave 
occasion  to  the  first  statuti'  limitation  of  the  numl^ier  which 

might  be  presented.  Augustus  provided  tliat  public  gladia- 
torial exhibitions  should  only  be  given  twice  a  year  and 

with  a  number  of  gladiators  not  to  exceed  130.  Gladiators 
were  captives,  slaves,  criminals,  or  even  free  citizens,  and 
were  trained  under  the  direction  of  a  laniMa  (who  might 
also  be  their  owner)  in  so-called  schools  (ludi),  from  which 
they  were  loaned  or  rented  to  the  person  desiring  to  exhibit 
them.  Private  bands  of  gladiators  were  also  frequently  kept 
by  wealthy  individuals,  and  serveil  not  only  to  furnish  en- 

tertainment, but  also,  especially  in  the  turbulent  days  of  the 
later  republic,  as  a  body-guard  to  tlieir  master,  like  the 
armed  retainers  of  a  feudal  lord.  G.  L.  IIendrickson. 

Gladi'olilS  [Lat.,  a  small  sword,  dirain.  of  gladius,  sword. 
Named  from  the  sword-shaped  leaves]  :  a  genus  of  plants  of 
the  family  Iridacem.  Most  of  the  species  have  bnlbs,  and 
are  South  African.  The  Qladioliis  segetum  and  cninmunis  of 
Europe  at  one  time  were  jirized  in  medicine.  The  starcliy 
bulbs  of  some  African  species  are  used  as  food.  But  the 
genus  is  chiefly  noteworthy  for  its  beautiful  flowers,  the  or- 

nament of  almost-  every  garden.  Many  splendid  varieties 
have  been  produced  by  cultivation  and  hybridization. 

Gladstone,  William  Ew.^rt:  statesman,  orator,  and  au- 
tlior ;  b.  at  ljivi;rpool,  Dec.  29,  1809.  His  fatlier.  Sir  John 
Gladstone,  was  a  wealthy  mereliant,  who  .sat  for  some  years 
in  the  House  of  Oominons  as  a  supporter  of  George  Can- 

ning. Both  his  parents  were  of  Scotch  descent.  He  dis- 
tinguished himself  as  a  scholar  at  Eton,  and  at  Christ 

Church,  Oxford,  where  he  graduated  as  a  double  first-class 
in  1831.  During  his  collegiate  days  he  was  very  prominent 
as  a  debater  in  the  Oxford  Union,  where  he  appeared  as  a 
strong  opponent  of  political  reform,  introducing  a  vote  of 
censure  on  the  government  of  Lord  Grey  for  the  Reform 
Bill  and  on  the  Duke  of  Wellington  for  his  concession  of 
Catholic  emancipation.  On  the  passage  of  the  Reform  Bill 
in  1832  the  Conservatives  sought  in  every  practicable  way 
to  counteract  tlie  influenee  of  tliat  measure  in  strengthening 
the  reform  party.  Mr.  Gladstone  was  jjut  forward  by  the 
Conservatives  for  tlie  borough  of  Newark,  and  through  the 
support  of  the  Newcastle  family  was  elected.  The  new 
member  made  a  very  decided  impression  by  his  maiden 
speech.  That  he  was  thouglit  to  have  unusual  parliamen- 

tary capacity  is  evinced  by  the  fact  that  in  1834  Sir  Robert 
Peel  a|i|jointed  him  Junior  Lord  of  the  Treasury,  and  in  the 
following  year  raised  him  to  the  still  more  important  post 
of  l^ndei--Secretary  of  State  for  the  Colonies.  It  was  four 
years  later  that  he  published  his  work  on  Church  and  State, 
in  wliich  he  advanced  a  political  philosophy  which  seemed 
to  nuike  t  he  safety  of  the  Church  rest  on  the  dominant  influ- 

ence of  the  Tory  party.  The  position  and  the  power  of 

Mr.  Gladstone  at  that  time  were  indicated  by  Macaulay's 
review  of  the  book,  in  which  he  spoke  of  the  author  as  the 

"  rising  hope  of  the  stern  and  unbending  Tories."  In  1841 
he  became  vice-president  of  the  Board  of  Trade  and  master 
of  the  mint ;  and  in  the  same  year  was  sworn  in  as  a  mem- 

ber of  the  privy  council.  In  1843,  having  acquired  a  firm 

grasp  of  the  principles  upon  which  a  nation's  finances  must 
be  conducted,  he  was  appointed  president  of  the  Board  of 
Trade.  But  he  was  approaching  the  great  political  and 
economic  struggle  which  was  to  revolutionize  his  political 
views.  Mr.  Gladstone  was  an  ardent  admirer  and  follower 
of  Sir  Robert  Peel,  with  whose  government  hitherto  he  had 

been  intimately  associated.  But  on  the  question  of  tlie  re- 
peal of  tlie  corn-laws,  which  was  virtually  the  adoption  of 

the  principles  and  methods  of  free  trade.  Sir  Robert  was  led 
by  the  reformers  to  examine  the  question  with  great  care, 
lie  gradually  withdrew  his  o])i(Osition  and  at  length  suji- 
ported  the  measure.  In  this  course  he  was  followed  by  Air. 
Gladstone ;  but  as  the  repeal  was  strenuonsiy  ojijiosed  by  the 
Tories,  notably  by  tin;  Duke  of  Newcastle,  through  whose  in- 

fluence he  had  been  eleclcd,  he  resigned  his  scat  in  the  House 
of  Commons.  That  he  chose  to  resign  and  be  out  of  Parlia- 

ment when  the  great  lialtle  for  free  trailc  was  fought  and 
won  is  evidence  of  the  high  sense  of  honor  by  which  he  was 

governed.  In  1847,  still  accepted  as  a  'I'ory.  he  was  elected  as 
one  of  the  representatives  of  Oxford.  But  the  same  methods 
of  reasoning  which  led  him  to  abandon  the  principles  of 
high  protection  carried  him  forwanl  to  an  attitude  of  oppo- 

sition to  many  of  the  ways  in  wliiidi  the  natural  develop- 
ment of  society  was  controlled  or  obstructed  by  the  Govern- 

ment. A  startling  evidence  of  the  tendency  of  his  mind 
was  the  publication  in  18.51  of  a  pamphlet  arraigning  the 
abuses  inflicted  upon  the  people  of  Naples  by  King  Ferdi- 

nand. The  death  of  Sir  Robert  Peel  in  18.50.  while  it  de- 
prived Gladstone  of  the  support  of  his  friend  and  adviser, 

brought  him  forward  at  once  into  the  position  of  a  great; 
parliamentary  leader  and  a  master  of  parliamentary  debate. 
It  was  in  the  winter  of  1852,  during  the  debate  on  Mr.  Dis- 

raeli's budget,  that  his  first  really  great  speech  was  made  in 
answer  to  the  famous  speech  of  Jlr.  Disraeli  attacking  the 
Liberals. 

The  downfall  of  the  Tory  Government,  which  now  oc- 
curred, was  followed  by  the  Coalition  JNIinistry,  in  which 

Mr.  Gladstone  took  the  place  of  Chancellor  of  the  Exchequer. 
His  great  speech  on  the  introduction  of  his  first  budget  was 
so  clear  in  substance  and  so  charniing  in  manner  that  it 
captivated  the  house,  and  gave  him  a  high  reputation  as 
a  speaker  on  dilficult  and  complicated  financial  subjects. 

Under  Lord  Palnierston's  first  government  he  continued  to 
hold  the  same  office  until  he  found  himself  obliged  to  go 
into  the  opposition  on  the  Conspiracy  to  Murder  Bill.  Dur- 

ing the  short  Deiliy  administration  that  followed  he  took  no 
prominent  jiai't,  but  on  the  return  of  Palnierston  to  power 
in  1859  again  became  Chancellor  of  the  Exchequer.  Dur- 

ing the  next  six  years  he  devoted  his  energies  largely  to  a 
readjustment  of  taxation.  On  the  death  of  Palmerston  in 
1865,  Lord  Russell  liecame  Prime  Minister  and  made  Mr. 
Gladstone  leader  of  the  House  of  Commons.  It  was  gener- 

ally expected  that  with  Russell  in  the  upper  house  and 
Gladstone  in  the  lower  the  energies  of  the  Government 
would  be  devoted  to  a  measure  fo)'  the  reform  and  extension 
of  the  suffrage.  A  moderate  bill  for  this  purpose  was  intro- 

duced, but  it  was  defeated  largely  through  the  jiower  and 

influence  of  Mr.  Disraeli.  In  1866"  the  Government  resigned and  Mr.  Disraeli  was  called  into  power.  The  movement  in 
favor  of  reform,  however,  was  irresistible,  and  Mr.  Disraeli, 
perceiving  the  current  of  public  opinion,  came  forward  with 
a  bill  for  household  suffrage  in  cities  and  boroughs.  The 
movement  was  popular  and  did  much  to  strengthen  the 
Conservatives. 

Mr.  Gladstone  was  first  called  to  power  as  Prime  Minister 
on  the  fall  of  the  Disraeli  ministry  in  1868.  The  majority  of 

the  Liberal  party  was  large,  and  Mr.  Gladstone  had  a  power- 
ful support  at  ills  back.  His  purpose  had  been  revealed 

during  the  elections.  The  chronic  discontent  in  Ireland 
had  resulted  in  1866  in  the  Fenian  movement  (see  Fenian), 

and  called  loudly  for  Government  intervention.  Mr.  Glad- 
stone's first  effort  was  directed  to  the  disestablishment  of 

the  Irish  state  Chui'ch.  The  debate  was  one  of  great  power 
and  interest.  Before  the  merits  of  the  general  question 
were  reached  Mr.  Disraeli  resolved  to  dissolve  Parliament 
and  test  the  opinions  of  the  country.  The  election  took  place 
in  November,  and  in  the  new  Parliament  Sir.  Gladstone  was 
able  to  count  upon  a  majority  of  120.  He  was  made  Prime 

Minister,  and  from  that  time 'till  the  fall  of  his  government he  had  everything  in  his  own  hands.  He  declared  that  his 
purpose  was  to  follow  out  the  doctrine  announced  by  Fox  in 
1797,  that  Ireland  should  be  governed  by  Irish  ideas.  To 
this  end  he  had  made  it  known  in  the  course  of  the  canvass 

that  he  would  endeavor  to  deal  with  "  Ireland's  three  great 
difficulties — the  state  Church,  the  tenure  of  land,  and  the 

system  of  national  education."  The  first  measure  to  come forward  was  the  bill  for  the  disestablishment  of  the  Church. 
The  measure  as  a  whole  and  in  detail  was  fought  by  Jlr. 
Disraeli  and  his  party  with  great  energy  and  skill,  but  the 
bill  was  finally  carried  by  a  large  majority.    The  bill  for 
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the  reform  of  the  Irish  \iind  laws  immeiliatc4y  followod. 
The  i)riii<^i[)le  of  l,hij  iiic;isure  was  the  chiiiii  that  tlie  hmdlonl 
had  not  absohite  and  mdimited  right.  The  hill  rocofrnizcil 
a  certain  |)artnevsliip  of  the  tenant  in  the  land  wliich  he 
tilled.  If  the  tenant  was  to  be  dispossessed  he  could  claim 
compensation  for  improvements.  On  Aug.  1,  1870,  the  bill 
became  a  law.  This  was  followed  by  a  succession  of  ener- 

getic reforms,  such  as  the  Ballot  Act  for  the  jirotcetion  of 
voters,  the  abolition  of  the  purchase  of  commissions  in  the 
army,  and  the  creation  of  a  national  system  ot  education. 

The'ilefeat  of  the  (joveniment  on  the  Irish  Kducational  Hill caused  the  downfall  of  the  Gladstone  ministry.  Mr.  Disraeli, 
however,  declined  to  undertake  the  formation  of  a  ministry, 
and  Mr.  Gladstone  had  to  remain  at  the  head  of  the  Govern- 

ment. It  was  soon  evident  that  the  cry  for  reform  had  spent 
itself  and  that  a  reaction  had  set  in.  Mr.  Gladstone  deter- 

mined suddenly  to  dissolve  Parliament.  At.  the  new  election 
the  Conservatives  were  victorious,  and  Mr.  Disraeli  returned 
to  power  in  1874.  Mr.  Gladstone  not  only  retired  from  the 
premiership  but  also  from  the  leadership  of  his  party. 

For  the  next  six  years  he  occupied  himself  very  largely 
with  literary  and  historical  studies.  Bnt  in  1880  the  pen- 

dulum swung  back  again,  and  the  Liberal  ])arty  came  in 
with  an  overwhelming  majority.  Mr.  Gladstone  became 
Premier  a  second  time.  The  conditions  were  not  propitious 
for  a  peaceful  or  popular  administration,  for  there  were 
embarrassing  troubles  in  South  Africa,  in  the  Sudan,  in 
Egypt,  and  in  Ireland.  But  these  numerous  embarrassments 
did  not  prevent  the  Government  from  dealing  with  domestic 
concerns.  Mr.  Gladstone  in  188.5  succeeded  in  carrying  a 
vast  scheme  of  parliamentary  reform  by  which  the  constitii^ 
encies  were  arranged  in  more  nearly  proportionate  divisions. 
a  number  of  insignificant  boroughs  were  extinguished,  and 
a  near  approach  to  universal  suffrage  was  adopted.  But  the 
Irisli  members  were  an  element  of  constant  turbulence  and 
uncertainty.  At  length  they  joined  with  the  Conservative 
party  on  one  of  the  clauses  of  the  budget,  and  the  Govern- 

ment was  defeated.  Though  Jlr.  Gladstone  resigned  and 
Lord  Salisbury  became  Prime  Minister,  a  few  weeks  were 
enough  to  show  that  the  new  Government  had  not  a  working 
majority.  At  the  general  election  in  18815  the  Liberals  were 
overwhelmingly  victorious,  and  for  the  third  time  Mr.  Glad- 

stone was  called  to  the  head  of  affairs.  Although  the  Irish, 
under  the  leadership  of  Mr.  Parnell,  had  pursued  a  policy 
of  the  fiercest  opposition  and  obstruction  during  a  large 
part  of  the  period  between  1880  and  1885,  Mr.  Gladstone  ap- 

peared to  be  convinced  that  further  changes  in  the  same 
direction  were  now  imperatively  demanded.  On  coming  into 
power  he  shocked  and  alienated  a  large  number  of  his  friends 
bv  introducing,  in  Mar.,  1886,  a  Ijill  for  the  establishment  of 
ail  Irish  Parliament.  This  measure  opened  one  of  the  most 
violent  periods  of  parliamentary  agitation  in  the  history  of 

the  British  Government.  The  defection  of  Mr.  Gladstone's 
former  friends  and  the  formation  ot  the  Liberal-Unionist 
{(].  V.)  party  caused  the  defeat  of  the  Government.  For  six 
years  Mr.  Gladstone  was  the  leader  ot  the  opposition  and 
the  persistent  advocate  of  Irish  autonomy  as  against  the  co- 

ercive policy  of  the  Conservatives,  but  the  election  of  1892 
returned  him  to  power  for  the  fourth  time,  and  on  Feb.  13, 
18!)3,  he  introduced  the  measure  for  Irish  self-government 
with  a  masterly  speech.  The  bill,  after  various  modifica- 

tions, passed  the  House  of  Commons  Sept.  1,  1893,  by  a  ma- 
jority of  34;  but  on  Sept.  8  it  was  thrown  out  in  the  House 

of  Lords  by  a  vote  of  419  to  41.  (See  Home  Rule.)  On  ac- 
count of  failing  eyesight  Mr.  Gladstone  retired  from  the  pre- 

miership Mar.  2,  1894.  He  died  at  Ilawarden,  May  19, 1898, 
and  was  buried  in  Westminster  Abbey. 

The  most  important  of  Mr.  Gladstone's  literary  works  are 
The  State  in  its  Rdations  with  tlie  CInirch  (1838);  nineties 
on  Homer  and  the  JJomeric  Age  (3  vols.,  1858) ;  Juventus 
J/iindi  (1869);  The  Vatican  Decrees  (1874);  (iteanings  of 
PaM  Years  (7  vols..  1879) ;  The  Irish  Question  (1886).  The 
most  important  Lives  of  Mr.  Gladstone  are  those  of  G.  Bar- 
net  Smith  (2  vols..  1879);  Thomas  Archer  (4  vols..  188:!): 
James  Bryce  (1898).  See  also  J.  H.  McCarthy,  England 
wilder  Gladstone  (1884).  C  K.  Ada.ms. 

(iliifrolit'ic  Alphabet  [Olagolitic  is  deriv.  of  Glagol. 
Glag<ilitic  alphabet,  from  0.  Bulg.  glagolu,  word];  one  of 
the  South  Slavic  alphabets.  Acconling  to  Schafarik,  it  is 
older  than  thi^  so-called  Cyrillic,  and  was  itself  the  inven- 

tion of  St,.  Cyril  (sec  Cyrillic  Alphabet),  while  the  so-called 
Cyrillic  is  a  corruption  of  this.  Others  make  the  Glagolitic 
much  ohlor  than  the  time  of  Cyril.     Still  others  regard  the 

present  Glagolitic  as  a  corruption  of  the  so-called  Cyrillic. 
There  is  a  snuill  Glagolitic  literature. 

(ilaislier,  gla'shcr,  .Iames,  F.  K.  S.  :  nu'teorologisl ;  b.  of 
Scotch  parents  in  London  in  1809;  in  1829  served  on  the 
Ordnance  Survey  of  Ireland ;  from  1833  to  1836  was  assist- 

ant- at  the  Camliridge  Ctbservatory  ;  in  1836  became  assistant 
in  the  astronomical  department  of  tli(^  Royal  Observatory; 
from  1840  to  1847  was  superintendent  of  the  magnetical 
and  meteorological  department ;  founiled  the  Royal  Mete- 

orological Society :  became  F.  R.  S.  in  1849,  in  consequence 
of  his  meteorological  observations  made  in  balloons ;  at- 

tained in  1863  the  height  of  37.000  feet  above  the  earth's 
surface;  became  in  186.5  president  of  the  meteorological  de- 

partment of  the  Brit  ish  B(jard  of  'i'rade ;  has  also  been president  and  secretary  of  the  Meteorological  Society,  and 
is  president  of  the  Aeronautical  Society.  Author  of  nu- 

merous works  on  astronomy,  meteorology,  and  the  .science  of 

nundicrs,  including  lli/grnnielrical  'J'abtes  (1845) ;  Report 
of  tlie  3/eteoroluf/y  of  India  in  Relation  to  the  Health  of 

the  Troops  (1863')';  Trarels  in  the  Air  (1870);  an  edition  of 
Flainmarion's  Atmosphere,  and  of  (juillemin's  The  World 
of  Comets  ;  and  the  com|detion  of  the  Factor  Tables  begun 
by  Burckhardt  in  1814  and  continued  by  Dase  in  1862-65 
(3  vols.,  1879-83). 

Glaize,  Pierre  Paul  Leon  :  historical  and  genre  painter  ; 
b.  in  Paris,  Feb.  3,  1842.  Pupil  of  his  father.  Auguste  Bar- 
thelemy  Glaize,  a  genre-painter,  and  of  Gerome  ;  first-class 
medals.  Paris  Expositions,  1878  and  1889  ;  Legion  ot  Honor 
1877.  His  Conspiracy  in  Karig  Rome  (1875)  is  in  the 
Luxemlioiirg  Gallery,  Paris.  His  decorative  work  is  of 
good  quality.     Studio  in  Paris.  W.  A.  C. 

Glaraorgaiisliire,  gla-mor'gan-shir :  the  southernmost 
county  of  Wales  ;  bounded  S.  and  W.  by  the  Bristol  Chan- 

nel, E.  and  X.  by  the  counties  of  Monmouth  and  Brecknock. 
Area,  856  sq.  miles.  The  southern  part,  the  Vale  of  Gla- 

morgan, is  a  plain,  very  fertile,  and  well  adapted  to  wheat- 
growing.  The  northern  part  is  mountainou.s,  and  contains 
some  of  the  richest  coal-fields  in  the  kingdom.  Poj).  (1891) 
467.875. 

(iland  [from  Fr.  glande.  gland  <  Lat.  glans,  glandis, 
acorn  (>  Fr.  gland,  acorn),  but  with  meaning  from  Lat. 
glandula,  gland,  liter.,  small  acorn,  dimin.  of  glans;  in 
Germ.  Drusel :  a  term  which  should  be  limited  to  certain 
vegetal  and  animal  organs  concerned  in  the  function  of 
secretion.  In  plants,  glands  are  integumentary  cell-masses 
sometimes  found  depressed  at  the  bottom  of  pits,  at  others 
elevated,  or  even  stalked,  above  the  surface  of  the  plant. 
Some  vegetal  glands  secrete  poisonous  principles  (the  nettle), 
while  others  contain  essential  oils  (orange  leaf).  In  ani- 

mals, glands  vary  greatly  in  their  arrangement  and  com- 
plexity ;  in  the  simplest  form,  represented  by  the  unicellu- 

lar glands  of  the  lower  animals,  the  entire  organ  consists  of 
but  a  single  microscopic  cell ;  more  complicated  are  the 
simple  depressions  or  follicles  lined  by  a  single  layer  of 
secreting  epithelial  cells ;  while  in  the  highest  development, 
great  numbers  of  these  simple  divisions  are  associated  and 
■grouped  to  form  such  glands  as  the  liver,  kidney,  etc., 
which  rank  foremost  among  the  organs  of  the  body. 

The  glands  of  man  and  the  higher  animals  are  anatomic- 

ally' divided  into  two  groups — the  tubular  and  saccular ; 
the  former  are  single  or  branched  cylindrical  depressions  or 
pits  which  form  modified  extensions  of  the  surface  of  the 
mucous  membrane  with  which  they  are  connected.  Such 
tubular  glands  are  found  throughout  the  stomach  and  in- 

testinal tract,  and  supply  important  digestive  juices ;  the 
kidney  and  testicle  are  examples  of  the  highly  developed 
branched  or  compound  tubular  type.  The  saccular  glands, 
as  found  in  man,  consist  of  numerous  little  sacs  or  acini 
grouped  around  small  ducts;  the  latter  join  to  form  larger 
canals,  which,  in  turn,  unite  into  a  single  large  excretory 

tube  opening  upon  the  free  mucous  surt'ace  and  discharging 
the  secretion ;  such  glands  are  usually  designated  as  race- 

mose, from  the  resemblance  of  the  arrangement  of  their 
acini  and  ducts  to  that  of  a  bunch  ot  grapes. 

The  majority  of  glands  possess  certain  structures  in  com- 
mon ;  the  typical  construction  includes  (1)  the  lining  of 

modified  secreting  epithelial  cells,  which  rest  upon  (2)  a  deli- 
cate hyaline  basement  membrane,  outside  of  which  lies 

(3)  the  network  of  capillary  blood-vessels  furnishing  the 
generous  blood  supply  essential  for  the  secretory  function. 
The  epithelial  cells  are  the  active  elements  in  secretion, 
since  it  is  their  living  cell-stibstanee  or  protoplasm  that 
possesses  the  power  of  separating  and  taking  up  certain 
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materials  from  the.  blood,  from  wliicli,  in  connection  with 

the  (■heinico-vitul  cliaii^'rs  taldiig  jiliici'  within  tlie  proto- 
phism  itself,  the  iieculiiir  product  of  the  gland  is  elaborated 
and  subsenueiitly  discharged.  When  these  products  are 
useful  a.s  aiding  in  the  physiological  functions  they  are 
called  secretions  ;  when,  on  the  contrary,  tliey  are  com- 

posed of  clfete  waste  materials,  whose  retention  within  the 
economy  would  prove  harmful,  they  constitute  cxcreliimn; 
the  fluids  of  the  salivary  and  gastric  glands  are  important 
secretions  aiding  digestion,  while  urea  is  the  most  impor- 

tant of  the  excretions  of  the  kidney. 
It  is  difficult  to  determine  to  what,extent  the  protoplasm 

of  the  cells  directly  participates  in  the  formation  of  the 
secretion  ;  whether  this  results  from  the  elaboration  of  nui- 
terials  taken  up  from  the  blood,  through  tlie  agency  of  the 
jirotoplasm,  or  whether  the  secretion  is  entirely  produced 
by  the  conversion  of  part  of  the  cell  protoplasm  is  (jften 
uncertain ;  in  many  cases  both  methods  jiarticipate  in  the 
]iroduetion  of  the  secretion.  The  particles  of  secretion 
stored  up  within  the  cells  frequently  differ  in  nature  from 
the  discharged  product  of  the  gland ;  thus  the  digestive 
ferments  furnished  by  the  gastric  glands  and  the  pancreas 
do  not  exist  within  the  cells  of  these  organs  as  the  pepsin 
and  trypsin  which  are  res]iectively  characteristic  of  the 
secretion  of  these  glands,  but  as  zymogen,  which  is  prob- 

ably transformed  into  the  former  substances  duiung  its 
discharge  from  the  cells.  The  secretions  elaborated  within 
the  various  glands  differ  in  their  physical  characters,  those 
from  the  albuminous  or  serous  glands  being  thin  and 
watery;  from  tlie  mucous  glands,  mucoid  or  slimy;  from 
the  sebaceous  glands,  fatty  or  oily.  These  last  exist  in  con- 

nection with  the  integument,  contributing  an  imjiortant 
means  of  maintaining  the  skin  and  hair  soft  and  pliable; 
the  ijroduct  of  the  mammary  gland  is  a  conspicuous  ex- 

ample of  a  highly  fatty  secretion,  since  milk  consists  of 
minute  oil  gloliules  suspended  in  a  clear  albuminous  fluid, 
the  emulsified  fat  producing  the  characteristic  color. 

The  largest  gland  of  the  human  body  is  the  liver ;  the 
pancreas,  kidney,  testicle,  mammary  gland,  salivary  glands, 
and  many  other  small  structures  are  the  additional  prin- 

cipal organs  devoted  to  secretion.  The  sexual  glands,  the 
testicle  and  ovary,  are  remarkable  from  the  fact  that  their 
products  are  highly  specialized  living  cells — the  spermatic 
filaments  and  the  ova — instead  of  lifeless  secretions. 

Many  organs  commonly  called  "  glands  "  are  not  secret- 
ing structures,  but  masses  of  tissue  of  entirely  different 

nature ;  conspicuous  among  these  are  the  numerous  and 
widely  distributed  nodules  of  lymphcjid  tissue  described  as 
lymphatic  glands,  of  which  the  mesenteric,  agminated, 

solitary,  axillary,  inguinal,  and  other  "  glands  "'  are  familiar 
examples  ;  tliese  structures  belong  to  the  lymphatic  system, 
and  are  closely  related  to  the  nutritive  cells  and  tissues. 

Likewise,  the  group  of  so-called  "  ductless  glands,"  in- 
clu<ling  the  spleen,  thymus,  thyroid,  suprarenal  and  pitui- 

tary bodies,  embraces  organs  of  various  natures,  regarding 
the  functions  of  most  of  which  little  is  known.  Of  those 
named,  the  thyroid  body  alone  may  be  pro]ierly  called  a 
ductless  gland,  since  this  organ,  in  its  mature  condition, 
has  lost  the  duet  which,  during  a  part  of  tVetal  life,  con- 

nected its  acini  with  the  free  surface.  The  secretion  of 
this  gland  after  being  formed  does  not  escape,  but  remains 
stored  up  within  the  spherical  compartments  of  the  organ 
as  the  peculiar  straw-colored  mucoid  substance  distentUng 
its  acini.  The  detailed  account  of  the  minute  structure  of 

glands  in  general,  and  of  the  several  different  larger  indi- 
vidual glands,  will  be  found  under  Histology  and  under 

the  headings  of  the  various  organs.  U.  A.  Piersol. 

Glanders  [either  deriv.  of  Bng.  gland  or  via  0.  Fr.  from 
Lat.  glan.dula,  gland] :  a  dangerous  and  very  contagious 
disease  {eguinia,  malleus  humidus)  of  the  horse,  ass,  and 
mule,  communicable  to  man  and  to  other  animals.  Cattle, 
however,  are  peculiarly  exempt,  and  in  parts  of  Europe 
where  it  is  thought  that  placing  cattle  among  the  glandered 
horses  will  cure  the  latter,  it  is  remarkable  that  the  cattle  so 
jilaced  do  not  become  affected.  The  disease  is  caused  by  a 
specific  bacillus,  and  is  characterized  by  an  inflamed  state  of 
the  nasal  mucous  niembrane,  upon  which  chancre-like  sores 
appear,  discharging  a  viscid  humor.  The  lymphatic  glands 
are  secondarily  affected.  When  the  swelling  of  the  lymphatics 
appears  to  supersede  or  exceed  in  importance  the  nasal  af- 

fection, the  disease  is  called  Farcy  (q.  v.).  Pour  types  of  the 
disease  are  recognized:  acute  glanders,  acute  farcy,  chronic 
glanders,  and  chronic  farev.     Thev  are  severe  and  fatal  in 

the  order  named,  Ijut  even  chronic  farcv,  the  mildest  form 
IS  seldoin  really  cured.  The  farcy-buds,  as  the  lymiihatic 
tumors  are  called,  are  sometimes  tiie  seat  of  profuse  or  even 
gangrenous  suppuration.  Glanders  Inis  proved  fatal  to  man 
m  less  tliati  a  W(!ek,  but  it  has  been  known  to  last  a  year  or 
more.  A  good  conslilution,a  liberal  diet,  and  perfect  clean- liness may  carry  a  jiatient  through  the  disease  and  restore 
comparative  health  if  the  glanders  be  of  the  chronic  type  • nit  no  curative  remedy  is  known.  Every  glandered  or  farcy- biulded  horse  should  be  killed  at  once,  or  reserved  for  ex- 
periineutal  treatment  by  coiiip(^tent  veterinarians. 

Kevised  by  Wimjam  Pbppee. 

(aaiiitis'tonii  [Mod.  Lat.,  from  Gr.  y\ivis.  a  kind  of  fish +  (rT6ixa,  moulhj  :  an  order  of  cartilaginous  fishes  contain- 
ing only  the  true  sturgeons;  so  named  from  the  barbels 

around  the  mouth,  which  suggest  those  of  a  cattish.  The 
maxillary  and  interopercular  bones  are  jiresent,  and  the  skin IS  armed  with  bony  shields.  p.  j\_  l_ 

Glaii'vil,  or  Glaii'ville,  Raxulf,  or  Ralph,  de :  an  Eii"- lish Jurist;  b.  at  Stratford,  Suffolk;  in  1165  became  sheriff 
of  York;  was  custodian  of  Queen  Eleanor  at  Winchester 
1173-8'J;  captured  William  the  Lion  at  Alnwick  1174  ;  jus- 

tice itinerant  1175;  chief  justiciary  of  all  England  ll'«(); led  an  army  in  Wales  1181;  was  conni'cted  with  the  Eng- lish Government  in  Ireland  1185;  was  renKjved  from  office 
by  Richard  I.  and  im)jrisoned ;  on  his  release  Joined  the 
order  of  the  cross  and  went  to  the  Holy  Land.  I)ied  at  the 
siege  of  Acre  1190.  He  is  the  reputed  author  of  the  ear- 

liest treatise  on  the  Anglo-Norman  judicial  system,  the 
Tirictatiis  de  Jegihv.s  et  ronsududihihiis  Regni  Anglkf,  first 
iniblished  in  15.54.  often  reprinted,  and  in'  1812  translated by  John  Beanies  into  English.  A  new  edition,  with  transla- 

tion by  Sir  Travers  Twiss,  was  published  in  1890. 

Glariis,  glaa'roos:  canton  of  Switzerland:  bounded  by the  cantons  of  St.  Gall,  the  Grisons,  Schwytz.  and  Uri. 
Area,  267  sq.  miles.  It  consists  of  three  vallevs  inclosed  by 
high  mountains— namely,  tiie  Klonthal,  the  Sernfthal,  and 
the  Linththal.  The  last  of  these  is  the  most  important,  being 
formed  by  the  Linth,  which  from  the  foot  of  Todiberg  (11,- 
880  feet  high)  runs  through  the  whole  length  of  the  canton 
and  falls  into  the  Lake  of  Wallenstadt.  The  climate  is  very 
severe  ;  agriculture  inconsiderable  ;  the  rearing  of  cattle  is 
more  important,  but  manufactures  of  cotton,  linen,  silk,  and 
[laper  are  the  chief  business  of  the  inhabitants.  Pop.  (1888) 
33,794 ;  (1894)  33,535. 

Glariis  :  the  capital  of  the  canton  of  Glarus,  Switzerland ; 
on  the  Linth  (see  map  of  Switzerland,  ref.  4-H);  shut  in  by 
lofty  mountains,  the  Gliiruish.  rising  6,153  feet  to  the  S.,  the 
Wiggis,  rising  6,033  feet  to  the  N.  W.,  and  the  Schild,  rising 
6,010  feet  to  the  E. ;  has  some  breweries  and  manufactures 
of  cloth  and  calicoes.  It  was  founded  in  the  fifth  century 
by  Fridolin,  an  Irish  monk.  The  Reformer  Zwingli  was  pas- 

tor here  from  1506  to  1516.  In  1861  more  than  500  build- 
ings, including  the  old  i)arisli  church,  were  destroyed  bv  fire, 

but  contributions  to  the  amount  of  2,754,606  francs'were sent  in,  and  the  town  was  rebuilt  in  a  substantial  manner. 
The  inhabitants,  most  of  whom  are  Protestants,  are  noted 
for  the  primitive  simplicity  of  their  mannersi  Pop.  (1888) 
5.401. 

GLassrow  :  a  city  in  Lanarkshire  and  Renfrewshire,  Scot- 

land ;  lat.  55=  51'  32"  N..  Ion.  4'  17'  54"  W. ;  situated  on  the 
Clyde,  about  23  miles  above  Greenock  where  the  river  broad- 

ens out  into  the  noble  firth  of  the  same  name  (see  map  of 
Scotland,  ref.  12-G).  It  is  the  second  city  in  the  L^nited 

Kingdom,  and  the  seventh  in  order  among  "the  cities  of  Eu- rope. 

General  Plan  and  Appearance. — The  larger  and  older 
part  of  the  city  stands  on  hilly  ground  on  the  north  bank  of 
the  river,  while  the  remainder  stretches  southward  over  a 

gently  rising  slope.  Originally  a  few  scattered  houses  hud- 
dled beneath  the  cathedral  walls,  or  straggling  down  the 

ridge  of  High  Street  toward  the  river,  Glasgow  has  gradually 
absorbed  neighboring  estates  and  villages,  such  as  Gorbals, 
Anderston,  Calton,  etc.,  still  traceable  by  their  ancient  names, 
till  it  now  covers  an  area  of  11,861  acres.  The  Kelvin,  re- 

nowned in  song,  crosses  its  western  portion  in  a  southerly 
direction,  and  joins  the  Clyde  2  miles  below  Glasgow  bridge. 
The  Molendinar  Burn,  round  which  clustered  the  nucleus 

of  old  Glasgow,  is  now  a  roofed-in  sewer.  The  river  Clyde, 
once  a  stream  eiisily  fordable  on  foot,  has  been  deepened 
till  it  is  now  navigable  by  the  largest  ocean-going  steamer 
or  first-class  line-of-battle  ship.     Here  it  is  hned  by  hand- 
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some  quays  ami  spanned  by  nine  bridges,  six  used  for  or- 
dinary tralJlc  and  three  by  railways  approaeliing  the  city 

from  the  south. 
Streets. — Glasgow  is  substantially  built,  with  streets  for 

the  most  part  wide  and  regular.  Argyle  Street,  the  main 
thoroughfare,  running  parallel  to  the  river,  continues  under 
various  names  in  one  unbroken  line  for  about  5  miles.  At 
it,s  eastern  end  stands  the  beautiful  tower  of  the  old  town 
jail  or  tolbooth.  This  tower  was  spared  at  the  demolition 
of  the  jail,  and  is  now  known  as  the  Cross  Steeple.  Here  is 

the  site  of  the  Old  'I'owii,  with  lligli  Street  to  the  N.,  ris- 
ing to  the  catliodral  and  tiie  once  aristocratic  quarter  of  the 

Drygate,  the  Gallowgate  and  Trongate  leading  E.  and  W., 
and  the  Saltmarket  and  Bridgegate  southward  to  tlie  river. 
Trongate,  now  a  part  of  Argyle  Street,  bears  in  its  name 

the  memory  of  the  privilege  of  a  free  "  Tron  "  or  weighing- 
place,  granted  by  James  IV.  in  1489  to  the  Bishops  of  Glas- 

gow. Buchanan  Street,  leading  N.  from  Argvle  Street, 
and  Saucliiehall  Street,  running  westward  from  tVie  head  of 
Buchanan  Street,  are  the  liandsomest  thoroughfares.  They 
contain  many  fine  shops,  the  Art  Galleries,  and  two  of  the 
theaters,  and  together  form  the  fashionable  promenade. 
The  other  principal  streets  are  either  parallel  or  at  right 
angles  to  Argyle  Street,  and  are  all  well  paved,  cleansed, 
and  lighted.  Tramway  lines  run  through  the  city  in  every 
direction,  the  southern  suburljs  are  connected  with  the 
center  by  district  railways,  and  there  is  one  underground 
railway  in  use  and  another  in  process  of  construction.  A 
subway  traversing  the  whole  city,  and  crossing  under  the 
Clyde  at  two  points,  will,  when  completed,  form  a  unique 
engineering  achievement,  and  will  immensely  facilitate  in- 

tramural traffic. 

Parks  and  Squares. — The  Green  is  the  oldest  and  largest 

of  Glasgow's  five  beautiful  parks.  It  owes  its  origin  to  the common  lands  of  the  burgh,  and  lies  along  the  riverside  in 
the  heart  of  the  city.  Its  chief  ornament  is  the  Nelson 
Monument,  erected  in  1806.  The  Kelvingrove  or  West  End 
Park  is  situated  on  the  south  bank  of  the  Kelvin,  opposite 
to  the  university.  The  park  contains  a  fine  fountain  and 
the  old  mansion-house  of  Kelvingrove,  now  used  as  a  mu- 

seum. The  Queen's  Park  lies  about  14  miles  S.  from  Glas- 
gow bridge,  close  to  the  battle-field  of  Langside.  From 

the  flag-staff  on  its  summit  tliere  is  on  a  clear  day  a  mag- 
nificent view  of  the  city.  The  jdain  of  the  south  side  is  in 

the  foreground,  then  comes  the  line  of  masts  and  shipping 
that  marks  the  Clyde,  then  the  steep  central  and  old  town, 
rising  to  the  heights  of  the  catliedral,  St.  RoUox  and  the 
university,  and  finally  the  blue  liackground  of  the  Campsie 

and  Kilpatrick  Hills,  flanked  by  Ben  Lomond's  peak  to  the 
N.  W.  The  Alexandra  Park,  a  breathing  space  in  the  grimy 
east  of  the  city,  includes  a  golf-course  and  an  open-air  swim- 

ming-pond. The  Botanic  Gardens,  N.  of  Kelvingrove  Park, 
and  also  on  the  Kelvin,  ai'C  now  owned  by  the  city.  They 
contain  a  winter  garden  and  a  collection  of  plants  of  con- 

siderable scientific  and  educational  value.  Ruchill  estate 
in  the  extreme  N.  W.,  and  the  Cathkin  Braes  to  the  ex- 

treme S.  E.  of  the  city,  are  the  latest  additions  to  its  park- 
lands.  Open-air  instrumental  concerts  are  given  during  the 
summer  months  in  all  the  city  parks.  '  Among  the  other-open 
spaces  are  George  Square,  with  its  fine  buildings,  flower- 

beds, and  statues,  and  Cathedral  Square,  dominated  by  the 
cathedral  and  rich  in  memories  of  the  Old  Town. 

PiMic  BuUrlings. — The  city  chambers,  the  new  official 
residence  of  the  corporation,  stand  in  George  Square.  The 
style  is  the  Italian  Renaissance,  and  the  material  freestone 
and  granite,  with  rich  interior  of  marble  and  alabaster. 
The  building  is  lighted  throughout  with  electricity,  and 
cost  £530,000.  The  post-office  in  George  Square  covers  an 
area  of  half  an  acre.  It  employs  845  officers,  and  deals  an- 

nually with  about  184,000.000  packets,  of  which  120,653,884 
are  letters  or  post-cards. 

The  Royal  Exchange  in  Queen  Street  is  chiefly  notable 
for  its  handsome  news-room,  130  feet  by  60.  which  serves 
as  a  merchants'  exchange.  The  finest  monument  in  the 
city,  an  equestrian  statue  of  the  Duke  of  Wellington,  by 
IMarochetti,  stands  in  front  of  the  building,  whose  Corin- 

thian portico  makes  a  fine  background.  The  Stock  Ex- 
change has  a  commodious  building  of  its  own  in  Buchanan 

Street.  Glasgow  possesses  4  theaters,  and  3  fine  halls  for 

concerts  and  public  entertainments.  St.  Andrew's  Halls, the  largest  and  newe;it  of  these,  contain  a  suite  of  rooms, 
each  capaVjle  of  seating  from  100  to  4,000  persons.  In  the 
main  hall  the  Glasgow  Choral  Union  and  the  Scottish  Or- 

chestra Company  hold   tlieir  concerts   during   the   winter 

months.  The  Institute  of  the  Fine  Arts  is  in  Sauchiehall 
Street,  as  are  also  the  Corporation  Galleries  with  their  valu- 

able collections  of  old  paintings.  A  magnificent  art  gal- 
lery is  about  to  be  erected  in  the  West  End. 

Churcheg. — As  befits  a  eomnuinily  whose  ancient  motto 
is  "  Let  Glasgow  flourish  by  the  preaching  of  the  Word," 
the  city  is  well  supplied  with  places  of  worship.  The  Pres- 

byterian cliurches  number  233,  those  of  other  Protestant 
denominations  77,  Romati  Catholic  19,  with  2  Jewish  syn- 

agogues. Few  of  tliese  ecclesiastical  edifices  have  any  pre- 
tensions to  architectural  beauty.  Glasgow  Cathedral,  grand- 

ly situated  on  a  commanding  height,  is  bi'lieved  to  have 
been  founded  on  the  site  of  an  older  building  by  Bishop 
Bondington  in  or  about  the  year  1238.  The  first  holy  [ilace 
on  the  same  site  was  a  Culdee  cell  foundcil  liy  St.  Kentigem 

or  Mungo,  (ilasgow's  patron  saint,  in  560.  on  tlie  banks  of the  then  beautiful  Molendinar.  The  architecture  of  the 
present  building  is  Early  English.  The  nave  is  155  feet  long 
and  30  feet  wide  between  tlie  aisles ;  bi-hind  the  choir  are 
the  Lady  Chapel  and  t'hapter-house.  The  crypt  is  the  gem 
of  the  cathedral,  and  the  finest  of  its  kind  in  the  kingdom. 

It  is  divided  into  three  portions — Joceline's,  Lauder's,  and 
Blackadder's  crypt.  The  cathedral  contains  147  pillars,  and 
its  157  windows  are  almost  all  of  stained  glass.  The  Ne- 

cropolis, the  principal  cemetery,  is  oj)posif  e  the  cathedral,  on 
the  east  side  of  the  Molendinar  ravine.  A  Doric  column, 
surmotmted  by  a  statue  of  John  Knox,  crowns  the  burying- 

ground. Colleges  and  Schools. — The  university,  a  splendid  pile  of 
buildings,  stands  on  the  north  bank  of  the  Kelvin,  opposite 
the  West  End  Park.  It  is  built  round  a  central  quadrangle, 

and  is  crowned  by  a  tower  and  spire  278  feet  high.  'The 
style  is  Early  Pointed.  The  principal  gateway  is  formed  of 
the  ancient  archway  and  part  of  the  front  of  thi^  old  college 
in  the  High  Street.  There  are  over  2,200  students.  St. 

Mungo's  College,  in  connection  with  the  Royal  Infirmary ; 
the  Glasgow  and  West  of  Scotland  Technical  College,  and 
Queen  Margaret  College,  with  its  recently  founded  school 
of  Medicine  for  Women,  can  only  be  named.  The  prin- 

cipal schools  are  tlie  High  School,  the  Glasgow  Academy  for 

Boys,  the  High  School  for  Girls,  and  Ilutcheson's  Gram- mar .Schools  for  both  sexes.  The  public  schools  are  under 
the  charge  of  a  school  board  elected  by  the  ratepayers. 
The  city  is  exceptionally  well  supplied  with  hotels  of 

every  rank,  and  is  not  surpassed  in  Great  Britain  for  the 
number  and  cheapness  of  its  restaurants  and  tea-rooms. 

Infirmaries  and  Charities. — Glasgow  has  three  large  and 
well-appointed  infirmaries,  a  fever  liospital.  and  numerous 
smaller  institutions  for  the  care  of  the  sick  and  the  treat- 

ment of  special  diseases.  The  Royal  Infirmary  is  in  Castle 
Street,  near  to  the  cathedral ;  the  Western  Infirmary  meets 
the  needs  of  the  western  districts,  and  the  Victoria  Infirm- 

ary those  of  the  south.  Belvidere  Fever  Hospital,  isolated 
from  the  city,  stands  on  the  eastern  outskirts.  The  old  in- 

corporations of  the  Merchants'  House  and  the  Trades'  House are  active  in  deeds  of  benevolence  to  citizens  in  need  of  their 

assistance ;  William  Quarrier's  Orphan  Homes  deserve  spe- cial mention  for  their  noble  work  among  destitute  and 
neglected  children :  and  there  are  numerous  other  institu- 

tions noted  for  active  benevolence. 

Libraries. — Glasgow  has  not  yet  adopted  the  Free  Libra- 
ries Act,  It  has,  however,  three  free  consulting  libraries, 

one  of  which,  the  Mitchell  Library,  contains  nearly  90,000 
volumes. 

Government. — The  municipal  government  is  conducted 
by  a  town  council,  consisting  of  75  councilors,  of  whom  one 
is  lord  provost  and  16  are  bailies  or  magistrates.  The  city 
returns  seven  members  to  Parliament. 

Finance. — The  corporation  revenues  for  1801  amounted 
to  £1.286,265,  an  increase  on  the  revenue  of  1881  of  £261,- 
658.  The  City  Improvement  Trust,  instituted  in  1865,  has 

pulled  down  many  of  the  old  "  rookeries"  that  were  a  dis- grace and  a  danger  to  the  community,  and  erected  decent 
houses  in  their  stead.  It  has  widened  old  streets  and  made 

new  ones,  improved  the  drainage  system,  and  carried  out  an 
efficient  and  self-supporting  scheme  of  model  lodging-houses. 
To  meet  the  expenses  incident  to  such  thoroughgoing  opera- 

tions the  citizens  have  taxed  themselves  to  the  extent  of  over 
£500,000,  the  improvement  tax  now  standing  at  the  rate  of 
one  penny  per  pound  of  rental. 

Gas  and  Water. — Gas  is  still  the  almost  universal  illu- 
minant,  though  the  electric  light  is  in  process  of  introduc- 

tion, and  is  now  used  in  several  of  the  principal  thorough- 
fares, railway  stations,  and  public  buildings.   The  city  is  sup- 
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plied  with  water  brought  from  Loi-h  Katrine,  36  mih's  dis- 
tant, at  a  cost  of  more  tlian  t' 1,5(10,000.  The  daily  supply 

amounts  to  43,000,000  gal.,  being  37U  gal.  for  eaeh  penny 
(two  cents)  paid  by  the  citizens. 

Business  Interesls. — Glasgow  has  great  natia'al  advantages, 
being  situated  in  a  region  ricli  in  coal  and  iron,  and  on  a 
river  without  a  bar  and  affording  a  ready  outlet  for  com- 

merce, both  coastwise  and  foreign.  Its  commercial  prosper- 
ity dates  from  its  embarkation  in  the  tobacco  and  sugar 

trade  with  America  and  the  West  Lidies,  shortly  after  the 
Treaty  of  Union.  Its  chief  manufactures  are  textile  fabrics 
(139  factories),  chemicals  (;i3  manufacturers),  glass  and  pot- 

tery, machinery  (137  foiuidries),  and  iron  and  steel  steam- 
ships. St.  RoUox  Chemical  Works,  with  their  monster  chim- 

ney, 455^  feet  from  tjase  to  summit,  one  of  the  sights  of  the 
city,  are  the  largest  in  the  world. 

Ship-building. — Lord  Salisbury  describes  Glasgow  as  "  the 
center  and  crown  of  the  ship-liuilding  business  of  the  world." 
In  1893  a  little  over  one  and  a  quarter  million  tons  of  ship- 

ping were  launched  in  the  United  Kingdom,  and  of  this  the 
Clyde  (which  ineluiles,  besides  Glasgow,  Partiek,  Govan, 
Dumbarton,  Port  Glasgow,  and  Greenock)  produced  336,414 
tons,  139.204  tons  more  than  the  output  for  the  same  year  of 
the  Tyne,  the  next  ship-ljuilding  center  in  order.  The  total 
number  of  vessels  built  on  the  Clyde  in  1893  was  300,  of 
which  136  were  steamers  and  164  .sailing  vessels.  Since  1813, 

when  the  pioneer  steamer  of  Eurojie,  Henry  Bell's  Comet, 
made  its  first  run  between  Glasgow  and  Greenock,  the  Clyde 
has  been  pre-eminent  among  the  rivers  of  the  world  for  its 
splendid  fleet  of  steamers.  Steel  has  almost  entirely  dis- 

placed iron  in  the  Clyde  ship-building  trade,  and  the  manu- 
facture of  steel  by  the  Siemens  process  is  carried  on  in  about 

a  dozen  large  steel-works  in  the  neighborhood.  In  addition 
to  the  immense  dock  accommodation  already  provided,  the 
Clyde  Trust  is  constructing  three  new  docks,  with  a  total 
available  quayage  of  3,737  lineal  yards  and  a  water-space  of 
35}  acres. 

Commerce. — It  is  impossible  to  do  more  than  name  a  few  of 
the  chief  articles  of  import  and  export.  Wheat  imports  for 
1890  amounted  to  540,843  quarters  and  exports  to  69,880  quar- 

ters, the  principal  contributing  countries  being  the  U.  S.  (tour- 
fifths)  and  Russia  (one-fifth).  Sugar  imports  for  1890  amount- 

ed to  319,861  tons,  all  beet-root  sugar,  except  928  tons  from 
Java.  Pig-iron  production  for  1890  was  798,833  tons,  and  the 
total  export  454,333  tons.  For  1891  the  total  money  value  of 
Glasgow  imports  was  £12,555,658,  and  of  exports  £14,459,866. 
The  money  value  of  iron  goods  alone  exported  in  1891  was 
£1,938,035.  The  value  of  exports  to  the  U.  S.  was  £1,383,- 
141.  Glasgow  has  a  large  and  well-established  trade  in  U.  S. 
and  Canadian  cattle.  The  number  importeil  from  the  \J.  S. 
in  1890  was  39,593,  and  from  Canada  40,000.  Tlie  rapid  de- 

velopment of  this  industry  led  the  authorities  in  1893  to 
provide  additional  accommodations,  on  greatly  improved 
plans. 
Banking. — The  Bank  of  Seotlaml  and  the  five  other  lead- 

ing Scottish  lianks,  with  their  110  branches,  afford  unusual 
banking  facilities  to  the  community.  The  National  Secur- 

ity Savings-bank,  the  largest  in  tli'e  kingdom,  had  in  1893 168,393  depositors,  with  a  total  amount  to  their  credit  of 
£5,689,873 ;  while  in  the  same  year  there  were  connected 
with  it  226  penny  banks,  with  80,000  young  depositors. 

History.  AnliquUies. — The  earlier  history  of  Glasgow  is 
identical  with  tliat  of  its  cathedral,  even  as  in  later  times  its 
progress  has  been  the  offspring  of  its  wealth-bringing  river. 
At  the  timi."  of  Mary  Queen  of  Scots  it  was  but  a  poor  town 
of  about  4,000  inhabitants.  During  the  reigns  of  Charles  I. 
and  Charles  II.  it  suflered  grievf)usly  for  the  cause  of  the 
Covenant,  which  perhaps  accounts  for  its  taking  the  Han- 

overian side  in  the  rebellions  of  1715  and  1745.  At  an  early 
date  the  citizens  showed  the  commercial  spirit.  They  took 
a  large  share  in  the  unfortunate  Darien  scheme,  and  were 
sadly  impoverished  by  its  failure  in  1700.  For  eigjiteen 
years  afterward  no  Glasgow  merchant  owned  a  ship.  The 

city's  modern  prosperity  dates  from  the  beginning  of  its trade  with  the  U.  S. :  since  the  introduction  of  steam  loco- 
motion and  navigation  its  growth  has  been  phenomenal. 

The  antiquities  of  Glasgow  seem  almost  all  to  have  dis- 
appeared at  the  Reformation.  There  are  still  some  curious, 

grotesque  sculptures  in  the  cathedral  crypt,  and  a  MS. 
cojjy  of  one  important  work  of  the  once  rich  and  extensive 
cathedral  library  remains  in  the  llunterian  Museum — a 
Catholiam.or  (irent  Dirfiomiri/  of  l/ie  Latin  Tongue, mtwo 
immense  volumes.  Two  sculptured  shields,  once  forming  a 
gateway,  and  bearing  the  royal  arms,  and  an  oak  panel,  now 

in  possession  of  the  Archffiological  Society  of  Glasgow,  are 
all  Hint  remain  of  the  old  castle  or  bishop's  palace. 

Foputation. — With  the  exception  of  London,  filasgow  is- 
the  most  jKipidous  citv  in  (Jrcat  lirilain.  lis  |jnpnlalion  in 
June,  1893,  was  785.0(10.  At  the  census  of  1891  it  stood  at 

656,946,  an  increase  of  10-61  on  the  census  of  1881,  when  the 
figures  were  511,415.  In  1801  Glasgow  had  oidy  77,385  in- 

habitants, so  that  in  ninety  years  the  increase  iii  population 
has  been  equal  to  749  per  cent. 

BiMliogrii/i/ii/.—GUis'^ow  is  peculiarly  rich  in  its  bildiog- 

raphy.  In  the  Mitchell  Library  are  'stored  fully  a  thou- .sand  vohnnes  relating  to  the  city.  In  its  oldest  hi.story,  that 

by  John  M'Ure,  published  in  1736.  the  author  describes  Glas- 
gow as  •'  deliciously  situated  on  the  banks  of  the  Clyde,"  and 

affirms  that  "  for  its  bigness  it  is  generally  believed  to  be  the- 
most  beautiful  city  of  the  world."  Another  valuable  work  is 
Relics  of  Ancient  Architecture  and  Picturesque  Scenes  in 
Glasgow,  a  sjilcndid  royal  folio,  with  drawings  by  T.  Fair- 
bairn,  published  in  1849 ;  Old  GUisqow.  bv  Andrew  Mac- 
George  (1880) ;  Gla.'igow,  I'ast  and  Present  (XmA);  The  Old 
Country  Houses  of  the  Old  Gla.v/ou'  Gentry  (1878) ;  and 

7'he  University  of  Glasgow.  Old  and  New,  eilitc^d  by  Prof. 
Stewart,  with  views  and  portraits  in  iihotogravure,  mavalso 
be  named  among  the  host  of  beautiful  and  important  books 

descriptive  of  St.  Mungo's  city.  J.  P.  .Slowax. 
Glasg:ow :  town  ;  capital  of  Barren  co.,  Ky.  (for  location 

of  county,  see  mafi  of  Kentucky,.ref.  5-G) :  on  the  Louisville 
an<l  Nashville  Railroad  :  90  miles  S.  of  Louisville.  It  is 

within  3  miles  of  the  productive  coal-oil  wells  of  Kentucky, 
and  makes  large  shipments  of  lumber,  oil,  and  tobacco.  It 
contains  several  saw  and  planing  mills,  oil-work.s,  and  manu- 

factories of  tobacco,  wagons,  plows,  and  sash  and  blinds.  It 
also  has  several  churches  and  public  schools.  3  lianks,  and  3 
weekly  newspapers.     Pop.  (1880)  1,510;  (1890)  2.051. 

Glasgow :  city  (founded  1844) :  Howard  co..  Mo.  (for  lo- 
cation of  county,  see  map  of  Missouri,  ref.  3-G) ;  on  the 

Missouri  river, 'and  the  Chi.  and  Alt.  and  the  Waba.sh 
Railroads ;  107  miles  E.  of  Kansas  City,  158  miles  W.  by 
N.  of  St.  Ijouis.  It  is  in  an  agricultural,  toliacco-growing, 
and  market-gardening  region  ;  has  several  large  flour-mills- 
and  tobacco-factories ;  and  contains  10  churches.  3  public 
schools,  public  library  with  5,000  volumes,  the  Pritchett 
Institute  and  Morrison  Astronomical  Observatory,  a  bank, 
and  a  weekly  newspaper.  It  was  the  seat  of  Lewis  College- 
and  Library  till  1H91,  when  the  institution  suspended.^ 
Pop.  (1880)  1.841  :  (1890)  1,781  :  (1893)  estimated,  1,900. 

Editor  of  '•  Missourian.'' 
Glasgow,  University  of:  an  institution  of  learning  found- 
ed in  1451  by  Turnbull.  Bishop  of  (ilasgow,  by  authority  of 

Po]ic  Nicholas  V.  Lord  Hamilton  endowed  a  college  in  1460.. 
Mary  Queen  of  Scots  handsomely  assisted  the  university. 
Her  son,  James  I.  of  Great  Britain,  gave  it  its  present  charter 
in  1577.  The  sjilendid  llunterian  museum  was  presented  to 
the  university  in  1781.  The  buildings,  the  older  portions- 
of  which  were  erected  between  1633  and  1656,  were  situated 
on  the  High  Street.  These  with  the  adjacent  lands  were 
sold  in  18(54,  and  new  buildings  were  erected  at  Gilmorehill, 
in  the  western  part  of  the  city,  in  1870.  Besides  the  regular 
academical  course,  there  are  law.  divinity,  medical,  and 
scientific  examinations,  degrees,  and  professorships.  Wom- 

en students  are  admitted,  but  are  taught  at  St.  Margaret's College,  an  affiliated  institution.  They,  as  well  as  other 
students  not  attending  uiu versify  classes,  are  granted  cer- 

tificates of  various  grailes  on  the  results  of  local  exaiuina- 
tions.  A  diploma  for  teachers  has  been  instituted.  In  1893 
the  teaching  staff  numbered  88  and  the  students  3,140. 
The  university  joins  that  of  Aberdeen  in  sending  a  member 
to  Parliament.  The  old  University  of  Glasgow  is  not  con- 

nected with  the  Andersonian  University.  See  Andersox, John. 

Glass  [in  51.  Eng.  glas  <  0.  Eng.  gla-s  :  0.  H.  Germ,  glas 
>  Mod.  tierrn.  Glas] :  as  defined  by  Laboulaye,  every  trans- 

parent or  traiislucid  body  which  is  brittle  and  sonorous  at 
ordinary  temperature,  becomes  soft  and  ductile,  finally 
melting,  under  the  influence  of  heat,  and  which  presents 
when  lu'oken  the  peculiar  appearance  known  as  the  vitreous 
fracture  ;  also  the  process  of  manufacturing  this  substance. 
In  the  arts  the  term  is  limited  to  certain  silicates.  See 

Chemistry  of  Glass,  below. 

History  of  Glass-mjlkixg. 

Glass  was  made  by  the  Egyptians  during  their  earliest 
historic  period.    Pictures  of  great  antiquity  represent  glass- 
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blowing,  and  fragments  of  all  epochs  exist,  as  well  as  many 
perfect  pieces.  Throughout  the  Roman  dominion  Kgypt 
was  a  great  glass-])rodueing  country,  and  has  never  lost  tlie 
art.     It  has  been  observed  in  Kgyp''  t'l'^t  the  connnon  blue 

glaze,  such   as was  used  in 

ages,    is    still 

iuking-glass. 

such 
llie     earliest 
made  for  inkstaiuls,  buttons, 
and  other  articles  among 
I  he  peasants.  The  curious 

glass  beads  called  agiji'ij, 
which  are  valued  in  Ashau- 
(ee  like  diamonds,  and  whicli 
are  found  in  the  Dinkini, 
Akim,  Ashantee,  Fanti,  anil 
other  countries,  are  sup- 

posed to  be  of  ancient  Egyp- 
tian manufacture.  "  The 

variegated  strata  of  the  ag- 
gry  lieads  are  so  firmly  unit- 

ed and  so  imperceptibly 
blended  that  the  perfection 
.seems  superior  to  art.  The 
surfaces  of  some  are  covered 
with  flowers  anil  regular 
patterns  so  very  minute,  and 
the  sliades  so  delicately  soft- 

ened one  into  the  other  and 
into  the  ground  of  the  bead, 
that  nothing  but  the  finest 
touch  of  tiie  pencil  could 
equal  them.  The  agatized 
parts  disclose  flowers  and 
]iatterns  deep  in  the  body  of 
the  bead,  and  thin  shafts  of 
opaque  colors  run  from  the 
center  to  the  surface."  It  is 
remarkable  that  these  beads 
bear  some  resemblance  to 
the  celebrated  glain  neidyr, 
or  Druid  holy  snake  beads 
of  glass,  found  in  Wales. 
The  Sidonians  and  the  Tyr- 
ians  also  made  very  elegant 

glass-ware. The  Phoenicians  at  a  very 

early  age  had  made  and  ex- 
ported, even  to  Britain,  much 

glass,  and  Alexander  Nesbitt 
thinks  that  the  aggry  beads 

a  theory  which  would  account  for 
Greenish  glass 

are  of  Phoenician  make- 
their  identity  with  the  British  cjlain  neidtjr. 
was  made  in  Abyssinia  B.  c.  723,  but  probably  the  cofored 
glass  discovered  at  Nineveh  by  Layard  is  Roman.  Ac- 

cording to  Labarte,  the  beautiful  little  glass  vases  called 
Greek,  so  often  found  in  tombs  on  the  Mediterranean, 
are  really  Phoenician,  though  of  Greek  (or  more  rarely 
Egyptian)  form.  Those  in  the  British  Museum  are  very 
elegant. 

Glass  for  windows  was  not  much  in  demand  in  antiquity 
because  of  the  plan  and  arrangement  of  the  houses,  but  Ro- 

man window-glass  has  been  found  even  in  England,  and  in 
the  House  of  the  Faun,  at  Pompeii,  a  small  pane  remains  in 
a  bronze  sash.  A  beautiful  industry  in  glass  among  the  Ro- 

mans consistecl  in  the  imitation  of  gems,  seals,  and  cameos 
for  jewelry.  A  part  of  these  imitations  were  cast,  but  many 
were  cut  l)y  hand  with  great  care. 

After  the  fall  of  the  Roman  empire  glass-making  de- 
clined, but  not  so  rapidly  as  other  arts.  Glass  mosaics  of 

good  quality  were  made  at  Rome  from  the  time  of  Constan- 
tine  until  that  of  Charlemagne.  Window-glass  for  churches 
was  made,  according  to  Lactantius.  in  the  fourth  century  ; 

it  is  alluded  to'  by  St.  Jerome  early  in  the  fifth,  and  by 
Gregory  of  Tours  anol  Fortunatus  in  the  sixth.  In  the 
seventh  century  workmen  were  sent  from  Rome  to  glaze  a 
church  in  England.  As  the  art  declined  in  Rome  it  flour- 
isht;il  in  Constantinople,  and  there  is  every  reason  to  believe 
that  it  was  cultivated  to  a  considerable  extent  among  the 
pagan  Saxons,  the  Picts,  and  Irish,  as  all  had  their  own 
peculiarly  formed  goblets  and  ornaments  of  glass.  Beails 
were  made  by  all  tlie  Celt.s,  even  in  the  earliest  times,  with 
great  skill,  after  the  style  of  the  Egyptian  or  Plwuician 
aggry  type,  and  it  is  possible  that  Ireland  learned  the  art, 
like  Home,  from  Egypt.  A  large  bead  from  an  old  Irish 

grave  near  the  Giant's  Causeway  consists  of  terra-cotta  with 

inlaid  glass.  Very  little  remains  of  early  Byzantine  art; 
it  is  Roman  imperial  glass  with  a  new  spirit  in  the  design, 
akin  to  the  other  manifestations  of  the  Greek  spii'it  under 
its  new  conditions.  In  tlie  eleventh  century  glass-making 
was  practiced  with  great  success  in  Persia  and  Alexandria, 
and  in  llOii  Benjamin  of  Tudela  says  there  were  at  New 

Tyre  400  Jews,  "ship-owners  and  manufacturers  of  the  cele- 
brated Syrian  glass."  From  this  time  elegant  cups,  bowls, 

and  lamps  of  Oriental  maiuifaetnre  became  common,  enam- 
eling having  been  extensively  developed  and  applied  to  gla-ss. 

The  treatises  of  Ileraclius,  a  Frenchman,  and  of  the  monk 

Theophilus,  a  German,  of  the  eleventh  and  twelfth  centu- 
ries, contain  full  details  for  making  glass  in  great  variety, 

both  for  windows  and  vessels.  The  art  of  glass-making  was 
never  lost  either  in  France  or  England.  In  the  former 
country  it  was  extensively  practiced  in  the  seventh  century, 
and  the  records  of  Colchester  (England)  show  that  three 
ri'.rrers  or  glass-makers  were  taxed  in  that  town  in  1300. 
Glass  for  such  mosaics  was  made  in  Ravenna  to  the  sixth 
century,  in  Home  to  tlie  ninth,  and  again  in  the  twelfth  and 
thirteenth,  (ilass-making  in  Venice  is  a.sserted  to  date 
from  the  seventh  century.  The  immense  labor  of  covering 

the  interior  of  St.  Mark's  with  glass  mosaic  in  the  eleventh 
and  twelfth  centuries  probably  attracted  to  Venice  .skilled 
Byzantine  workmen  :  and  as  fine  sand  and  plants  yielding 
good  alkali  al^oundcd  there,  glass-making  soon  became  a 
national  art.  It  is  evident  that  not  only  were  the  processes 
extant  in  the  East  speedily  transferred  to  Venice,  but  that 
careful  study  of  all  the  Roman  devices  of  the  millefiori,  fili- 

gree, and  ribbon  work,  never  perhaps  entirely  lost,  soon  re- 
vived nearly  all  that  was  known  of  old. 

About  the  year  1860  several  persons  interested  in  the  de- 

velopment of  the  industries  of  the  ̂ 'enetian  jirovinces  at- 
tempted to  revive  the  then  dormant  art  of  glass-making  in 

the  island  of  Murano,  where  its  traditions  still  lingered,  and 
where  lived  the  descendants  of  the  glass-blowers  of  the  six- 

teenth century.  The  pei'sons  to  whom  the  merit  of  this  at- 
tempt is  due  were  Murenese  ;  but  the  attempt  nearly  failed 

for  lack  of  capital,  a  large  amount  of  which  was  lost  before 
the  business  became  self-supporting. 

Glass  was  made  during  the  Middle  Ages,  especially  for 
windows,  in  all  European  countries.  In  the  beginning  of 
the  seventeenth  century  the  Bohemians  began  to  produce 
fine  crystal  glass,  and  developed  the  art  of  engraving  on  it. 
Tlien  Henry  Schwanhard  invented  engraving  with  hydro- 

fluoric acid.  Bohemia  has  always  been  able  to  produce  very 
cheap  glass,  and  even  when coarse  it  has  a  certain  odd 
character  which  commands 
a  sale.  Jlore  than  80.000 
persons  are  engaged  in  its 
glass  -  works.  In  France 
oxide-of-lead  flint-glass  was 
made  in  1784  at  St.-Cloud, 
and  other  factories  -were 
soon  after  established.  Glass- 
casting  and  plate-works  had 
previously  been  established 
byThevart.  The  plate-glass made  in  France  is  the  best 
known.  In  1485  English 
window  -  glass  cost  much 
more  than  any  other.  Yet 
the  art  greatly  declined  until 
the  middle  of  the  sixteenth 

century,  when  a  revival  took 

place,  and  in  1.5.57  w-indow and  coach  glass  nearly  equal 

to  the  Venetian  was  pro- 
duced. In  1589  there  were 

fifteen  glass-houses  in  Eng- 
land, and  about  this  time 

the  manufacture  rose  to  im- 
portance. The  influx  of 

French  Huguenot  glass- 
workers  in  1685  gave  an  im- 

pulse to  the  manufacture, 
and  in  1736  English  glass  was  considered  by  Dr.  Pococke 
to  be  superior  to  that  of  Bohemia,  and  only  interior  to  that 
made  in  Prussia,  under  royal  ])atronage,  at  unlimited  out- 

lay. Plate-glass  was  made  in  1771  at  Prescot,  Lancashire; 
the  patent  plate  was  introduced  in  1840.  Perfectly  pure 
glass,  free  from  specks  or  stri®,  is  made  in  Great  Britain 
better  than  in  any  other  European  country  except  Prance. 

i 
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Optical  f/lasnes  iimbahly  are  almost  as  old  as  glass.  A 
lens  was  t'ouud  in  Nineveh,  and  tlie  Cliinese  chronology  of 
Pere  Gaubil  states  that  the  Emperor  Slum  (328:^  u.  c.)  ob- 

served the  planets  through  an  oplieal  ghiss.*  In  18015  a 
French  surgeon,  (ini  de  Ohauliae,  rcecjiniiicnded  spectaeles 
as  well  known.  A  tombstone  in  Klnrciice  ilechavs  that  tlii'V 

were  invented  by  Salvino  d'Arinato.  wlio  dii^il  in  1817. 
Glass  for  optical  inslrnnients  is  the  most  difficult  to  make. 
Great  advances  in  the  preparation  of  optical  glass  were 
made  by  M.  Guinand.  a  Swiss,  and  by  Frauidiofer,  of  Munich. 
Guinand  was  enabled  to  make  larger  and  clearer  lenses  than 

any  known  by  agitating  the  glass  wliile  in  fusion  and  an- 
nealing it  in  the  pot,  a  method  which  has  since  been  greatly 

improved.  From  Gninand's  son  the  secret  was  conveyed  to 
Bontemps,  of  Paris,  Ijy  whom  the  process  was  further  im- 

proved, and  better  and  larger  pieces  were  made. 

C'hemistrv  op  Gl.\ss. — C'hemically  considered  glass  be- 
longs to  the  class  of  compounds  known  as  salts,  it  being  a 

mixture  of  two  or  more  silicates.  When  silica  or  silicic 
acid,  SiOj,  is  brought  together  with  a  base,  such  as  lime  or 
calcium  oxide,  CaO,  or  lead  oxide.  PbO.  a  silicate  is  formed. 
Many  silicates  are  hard,  transparent,  difficultly  soluble  or 
insoluble  in  water,  and  not  at  all  or  but  slightly  attacked 
by  acids,  except  hydroflui.iric  acid.  They  are,  in  short, 
glasses.  The  most  common  kind  of  glass  is  made  by  melt- 

ing together  silica,  in  the  form  of  sand,  limestone,  or  cal- 
cium carbonate,  and  sodium  carlionate  or  soda,  and  the 

product  is  a  silicate  of  sodium  and  calcium.  The  sodium 
may  be  replaced  by  potassium,  either  wholly  or  partly,  and 
the  calcium  by  lead.  So  also  the  silicic  acid  may  be 
partly  replaced  by  boric  acid.  The  relative  quantities  of 
the  ingredients  are  determined  by  experience.  In  general 
terms  it  is  known  that  the  larger  the  proportion  of  silica 
in  a  glass  the  more  difficultly  fusil)le  is  it,  and  the  less 
easily  acted  upon  by  other  substances.  Potassium  (or  pot- 

ash) glass  is  more  difficultly  fusible  than  sodium  glass,  and 
less  easily  decomposed  by  acids.  An  increase  in  the  propor- 

tion of  lime  decreases  the  fusibility  and  increases  the  hard- 
ness and  luster.  Lead  glass  is  much  more  fusible  than  lime 

glass.  It  is  also  much  softer  and  much  more  easily  acted 
upon  by  other  substances.  It  has,  on  the  other  hand,  a 
higher  specific  gravity  than  lime  glass  and  a  high  refracting 
power  for  light.  It  lias  an  excellent  luster,  and  can  be  ob- 

tained perfectly  colorless.  Tlie  properties  mentioned  inake 
lead  glass  exceedingly  valuable  for  certain  optical  purposes. 
Introduction  of  boric, acid  in  place  of  part  of  the  silicic 
acid  increases  the  fusil)ility  of  glass  and  gives  it  high  luster. 

Ordinary  umidow-glass  is  a  sodium-calcium  glass.  The 
purer  the  ingredients  the  better  the  quality  of  the  glass. 

♦  This  is  a  mistranslation.    The  words  of  the  Chinese  text  are  ynh- 
ht'mtj,  literally  "gem  transverse,"  and  probably  mean  simply  '""ali- dade."—R.  L. 
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This  glass  is  comparatively  easily  acted  upon  by  chemical 

substances.  The  did'erence  between  ordinai-y  window-glass 
and  plate-glass  consists  essentially  in  the  fact  that  the  former 

is  blown  and  then  cut  into  jiiece's,  w)>ile  llie  latter,  when  in tlie  mollen  condition,  is  run  into  Hat  molds  and  there  al- 
lowed to  solidify. 

liolii'iiiimi  (jlnxs  is  a  ]iotassium-calcium  glass.  It  is  char- 
acterized by  great  hardness,  by  its  difficult  fusiliility,  and  bv 

its  power  of  resisting  the  action  of  chemical  substances,  ft 
finds  extensive  application  in  chemical  laboratories. 

Flint  glass  is  made  by  melting  together  lead  oxiile,  potas- 
sium (or  sodium)  carbonate,  and  silicon  dioxide.  The  chief 

(iroperties  of  this  glass  and  tlm  tact  tliat  it  is  used  for  cer- 
tain optical  purposes  have  been  mentioned  above. 

Iridescent  Glass. — Pieces  or  objects  of  ancient  glass  dug 
from  the  ground  often  are  exquisitely  beautiful.  Sonu-times 
they  are  like  the  richest  and  most  varied  wings  of  butterflies 
or  the  feathers  of  peacocks,  presenting  every  shade  of  every 
color  known,  and  at  other  times  they  resemble  metal.  The 
writer  has  found  in  the  Palace  of  the  CiPsars  pieces  of  a  cup 
wliicli  resemldcd  intensely  burnished  silver,  but  with  a  pearl- 
like  tint.  This  is  caused  Ijy  decay,  or,  more  accurately  s|ieak- 
ing,  by  the  action  of  ammonia.  'In  fact,  it  has  been  imitated 
by  using  this  agent.  The  rainbow-like  film  which  is  often 
seen  in  glass  in  stables  indicates  the  beginning  of  the  process. 
The  iridescent  scales  are  a  mixture  of  silica  and  earthy  sili- 

cates, the  alkaline  silicates  having  disappeared. 
Soluble  or  water  glass  is  a  simple  silicate  of  soda  potash 

which  is  perfectly  soluble  in  hot  water,  but  which  becomes 
hard  when  exposed  to  the  air.  It  may  be  obtained  by  dis- 

solving pure  silica,  obtained  by  precipitation,  in  a  boiling 
solution  of  caustic  soda  or  potash  ;  but  this  process  is  too  in- 

convenient and  costly  to  be  practiced  on  a  large  scale.  It 
may  be  made  by  mixing  30  lb.  of  pearl-ash,  4.5  of  sand,  and 
13  of  powdered  charcoal,  and  heating  for  five  or  six  hours. 
It  is  then  powdered  and  dissolved  in  boiling  water ;  1  part 
of  glass  requires  4  or  5  of  water.  It  is  boiled  until  no  more 
glass  dissolves.  It  is  used  for  many  purposes — as  a  glazing 
which  resists  water  and  fire,  as  a  cement  for  glass,  and  as 
glue  or  isinglass  in  coloring.  It  requires  to  be  mingled  with 
aluminous  or  other  bodies  when  used  as  a  protective  glaz- 

ing. When  chalk  is  treated  witli  a  solution  of  water  glass 
a  very  hard  mass  known  as  artificial  stone  is  obtained. 

Sfrass  is  still  richer  in  lead  than  flint-glass.  On  account 
of  its  luster  and  its  refracting  power,  it  is  used  in  the  manu- 

facture of  artificial  gems.  A 
part  of  the  silicic  acid  is 
sometimes  replaced  by  boric 
acid. 
Manufacture  of  Glass. 

— There  is  perhaps  no  man- 
ufacture in  which  every  suc- 
cessive stage  requires  so 

much  care  as  glass,  and  none 
in  whicli  results  on  so  large 
a  scale  involve  such  delicate 
skill.  A  puff  of  smoke  or  a 
sudden  draught  of  air,  im- 

perceptible to  an  invalid, 
may  ruin  an  immense  ((uan- 
tity  of  "  metal  "  ;  and  when the  wares  are  made  they  are, 
so  to  speak,  in  their  infanc^, 

and  must  be  carefully  con- 
ducted through  the  ])roce^s 

of  annealing  or  tempeiing 

by  judicious  cooling.  There 
are  six  kinds  of  glass,  each 

requiring  a  peculiar  fabiica- tion  and  a  peculiar  bnikhng 
and  furnace.  These  are  bot- 

tle, crown,  sheet-window,  plate,  flint,  and  colored  glass. 
As  a  rule,  glass-houses  are  conical,  from  60  to  100  feet  high, 
atid  from  .50  to  80  in  diameter  at  the  base.  With  the  ex- 

ception of  the  pot-rooms  and  cutting-shops,  all  the  jiroc- 
esses  are  conducted  on  one  floor,  the  prompt  removal  of 
the  glass  in  its  ditfcrent  stages  being  a  matter  of  the  utmost 
importance.  The  whole  should  be  so  planned  that  the  crude 
materials  in  the  course  of  preparation  shall  always  be  mov- 

ing upward  to  the  fusing-furnace,  and  when  manufactured 
be  drawn  downward  to  the  warehouse  or  packing-shop.  All 
furnaces  are  buildings  of  circular  or  rectangular  form,  four 
different  kinds  being  needed,  which  are  built  together  or 
separately.     Of  these  one  is  the  main  furnace,  employed  for 

Engraved  tlatjon  (Clichy  glass- works!. 
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supplying  the  melted  glass  from  tlie  pots  in  which  it  is  con- 
tained ;  of  the  others,  one  is  tlie  annealing-l'uniace,  in  wldcli the  wares  are  annealeil  or  tempered  when  made  or  wlnle 

making:  and  the  oilier  is  employed  for  liaking  the  raw  ma- 
terials combined,  and  called  frit  or  lialch.  Having  to  fur- 

nish a  (em]ieratiire  between  l.SOO  and  2,700  F.,  these  fur- 
naces an'  entirely  constructeil  of  tire-lirick  nnide  of  infusible 

clay  and  a  cement  obtained  from  the  fusion  of  ol<l  jKits  made 
from  the  same  clay.  In  a<l(lil  ion  to  these  is  the  l!ashing-f  ur- 
naee,  where  articles  being  made  are  rewarmed  or  restored  to 
sufficient  softness  as  they  cool.  The  furnace  for  baking  and 
partly  fusing  the  frit  is  called  a  calcar,  and  that  for  anneal- 

ing a  leer.  For  window-glass  there  is  also  the  spreading- 
furnace,  in  which  cylinders  while  soft  are  expanded  into 
plates,  while  in  a  crown-glass  factory  the  blowing-furnace  is 
the  principal.  A  flint-glass  furnace  is  between  an  air-fur- 

nace and  an  oven — i.  e.  it  nmst  not  have  too  much  draught, 
and  yet  must  be  very  hot.  A  large  cave  extending  through 
the  subterranean  area  of  the  glass-house,  connected  with  the 
open  air  at  each  end,  under  the  bars  of  the  furnace,  receives 
the  fallen  cinders,  and  supplies  the  oxygen  for  the  combus- 

tion of  the  fuel.  At  right  angles  from  the  large  cave  are 
smaller  eaves,  communicating  so  as  to  catch  the  wind  from 
as  many  aspects  as  possible.  A  flint-glass  furnace  is  rever- 
beratory — i.  e.  with  no  heat  or  flame  issuing  from  its  center. 
If  the  furnace  contains  ten  pots,  it  will  have  as  many  flues 

'"iiri^i,. 

to^i    jSj^jl)     Jriu.« 

or  chimneys,  and  the  flames  escape  through  "  linnet-holes," 
of  which  there  is  one  in  each  flue.  The  smoke  passes  into 
the  outer  brick  dome  of  the  building,  and  thence  through  the 
funnel  and  great  chimney.  The  bottom  part  of  the  furnace 
is  called  the  sinc/e,  or  seat.  The  fire  never  goes  out  in  a  glass- 

house ;  if  a  part  of  the  arch  ov  crown  of  the  furnace  is  de- 
stroyed by  heat,  the  repairs  are  made  by  cramming  the  entire 

furnace  with  coals  and  cinders,  which  stops  the  draught,  and 
on  this  the  workmen  rebuild  with  arch-bricks  and  fireproof 
clay.  A  furnace  in  England  lasts  from  three  to  ten  years; 
in  l<>ance,  but  one  or  two  years.  Between  every  two  adja- 

cent flues  in  the  furnace  is  an  aperture  called  the  working- 

hole,  opposite  to  and  a  little  above  each  pot,  for  the  purpose 

of  putting  in  raw  nnderial  oi'  taking  out  nielle<i  glass.  'J'lie 
pots  are  from  IH  inches  to  ;!  feet  high,  2  or  '.i  inches  thick, 
the  bottom  4  inches.  'J'hey  are  either  round,  oval,  or  rec- 

tangular. For  crystal  made  at  the  coal  mine  they  are  shaped 
like  a  retort  with  a  very  narrow  neck,  or  an;  hooded — hav- 

ing a  mouth  in  front.  Large  pots  cost  i.'10  =  f.'J0,  each. 
When  a  pot  wears  away  or  s|)lits  in  the  furnace,  it  is  repaired 
as  it  remains  by  dilfereut  methods,  and  may  thus  be  pre- 
.served  for  several  weeks.  The  breaking  away  of  an  old  pot 
and  setting  a  new  is  a  very  difticult  and  sometimes  danger- 

ous process.  After  being  kept  for  nearly  a  year  fri'c  from 
change  of  air,  the  pot  is  annealed  or  tempered  at  a  red  heat 
for  five  days,  and  then  carried  to  ami  iilaced  in  (he  main 
furnace.  This  requires  much  skill.  iMlling  the  pot  with 
new  glass  is /o«ndm^.  It  requires  constant  skimnung — an 
operation  confided  only  to  a  very  skillful  workman.  The 
process  of  making  up  the  hot  glass  or  metal  is  called  a  jour- 

ney (French,  juurnie,  a  day).  It  is  fi-om  thirty  to  forty 
hours.  The  sliorter  the  time  for  preparing  the  glass,  the 
better.  It  is,  if  good,  quite  liquid.  If  by  delay  it  becomes 
thick,  it  is  spoiled,  and  must  be  turned  into  cold  water  and 
used  as  cuUet ;  that  is,  must  be  broken  up  to  be  remelted. 
In  Great  Britain  the  men  generally  work  fi-om  Monday  to 
Friday  by  piece-work.     In  France  their  labor  is  by  the  day. 

Annealing  is  an  important  process  with  glass-ware.  If  not 
well  done,  the  articles  will,  it  may  be  months  afterward, 
break  suildenly.  An  unannealed  bottle  will  be  shivered  if 
a  bit  of  flint  or  grains  of  sand  are  shaken  within  it.  This 

results  from  a  difi'erent  arrangement  of  the  molecules 
through  the  whole  mass,  caused  by  a  sudden  cooling.  The 
furnace  for  annealing  is  fed  for  plate  with  coke,  and  has 
different  degrees  of  heat.  The  time  required  is  from  six  to 
sixty  hours,  according  to  the  .size  of  the  articles.  Much  de- 

pends upon  the  wind.  Great  losses  result  wlien  a  sudden 
contrary  current  drives  back  the  heated  air.  Very  large  ob- 

jects are  annealed  in  heated  sand. 
A  very  important  invention  was  announced  in  1875  by 

M.  de  la  Bastie.  It  consists  of  plunging  hot  glass,  manu- 
factui-ed  in  any  form,  into  hot  oil  or  a  heated  oleaginous 
compound.  When  cooled  it  becomes  (it  was  claimed)  almost 
as  tough  as  metal,  so  that  a  cup  or  mirror  made  of  it  maybe 
thrown  violently  many  feet  or  dropped  on  a  stone  floor  with- 

out breaking.  When  very  violently  broken  it  separates  into 
granulated  fragments,  without  sharp  edges,  so  that  the  dan- 

ger of  being  cut  by  it  is  much  diminished.  The  process  does 
not  affect  the  transparency  or  beautv  of  the  glass  in  anyway. 

Coloring  or  Staining  Glaus. — "fhis  is  a  very  important 
part  of  the  manufacture,  involving  much  skill.  At  one  time 
dark  massive-colored  glasses  were  generally  used.  By  color 
en  masse  is  meant  that  which  is  tinted  all  through.  At 
present  hues  are  conveyed  by  covering  a  body  of  pure  flint 
glass  with  one  or  more  thin  coatings  of  intensely  colored 

glass,  whether  of  blue  from  cobalt,  green  from  iron'  and  cop- per, or  ruliy  from  gold.  The  more  metallic  coloring  oxide 
is  employed  the  less  lead  must  be  used,  so  as  to  equalize 
the  composition.  Massive  colors  produce  a  shadowy  black- 

ness, which  was,  however,  turned  to  account  by  the  artists 
of  the  Middle  Ages,  by  leading  their  tints  of  blue,  red,  yel- 

low, amethyst,  and  green  into  windows,  either  thicker  or 
thinner  of  solid  or  cased  glass  as  the  required  effects  sug- 

gested. The  following  are  approved  recipes :  Prepare  a 
very  fine  flint  gla,ss — e.  g.  carbonate  of  potash,  1  cwt. ; 
minium  or  litharge,  2  cwt. ;  sand,  washed  and  burned,  3 
cvit. ;  saltpeter,  14-28  lb. ;  oxide  of  manganese,  4-12  oz.  Add 
to  this  for  ruby  red,  to  6  cwt.  of  the  batch  or  frit,  4  oz.  of 
oxide  of  gold  ;  ancient  red,  use  protoxide  of  copper.  The 
art  of  making  this,  though  known  to  Xeri  and  Kunckel,  was 
entirely  lost  until  revived  in  1828  by  Engelhart,  of  Zins- 
weiler.  Bed  schmelz,  or  smalt,  is  prepared  by  a  very  long 
and  intricate  process,  given  by  Laboulaye.  Azure  blue  :  to 
6  cwt.  of  batch  add  6  lb.  of  oxide  of  copper ;  cobalt  blue,  by 
adding  oxide  of  cobalt  or  smalt.  The  cobalt  forms  a  trans- 

parent glass.  Amethyst  or  {lurjile :  6  cwt.  of  batch,  20  lb. 
of  oxide  of  manganese  (and  a  little  niter — Laboulaye).  Tel- 
low  common  topaz,  add  to  the  glass  charcoal  in  powder. 
Common  orange,  6  cwt.  of  batch,  12  lb.  of  iron  ore,  and  4  lb. 
of  manganese.  Gold  topaz,  6  cwt.  of  batch,  3  lb.  of  oxide  of 
uranium.  Gold  yellow,  to  a  composition  for  dark  violet 
(peroxide  of  manganese)  add  a  little  oxide  of  iron,  giving  a 
brown  violet ;  increase  the  iron,  it  will  become  a  fine  yellow, 
such  as  is  used  to  spin  into  gold  threads  in  woven  glass. 
Green  (grass),  chromic  oxide,  or  a  mixture  of  antimony  glass 
and  oxide  of  cobalt.     Emerald,  to  6  cwt.  of  batch  add  12  lb. 
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of  copper  scales  and  12  of  iron  ore.  A  far  more  Vjeantiful 
emerald  is  made  with  the  oxides  of  nickel  and  uranium. 
Black,  peroxide  of  manfjanese,  oxide  of  copper  and  of  eolialt, 

equal  parts,  or  witli  a  mixture 'of  iron  filings,  peroxide  of 
manganese  and  oxide  of  copper  or  of  cobalt.  Soft  white 
enamel,  opaque,  to  6  cwt.  of  batch  add  24  lb.  of  arsenic  and 
6  lb.  of  antimony.  Hard  white.  2()U  IIj.  of  tin  and  lead-putty. 
Hyalith  is  a  black  glass,  so  hard  that  it  may  be  used  freely 
to  contain  boiling  liquids.  It  is  made  from  the  slag  of 
forges,  added  to  the  batch  of  common  white  glass,  and  char- 

coal dust  in  excess.  Basalt  or  lava  may  be  used  for  the 
scoria  or  slag.  It  may  be  made  in  different  colors,  but  is 
always  brilliant  and  susceptible  of  a  high  polish. 

Working. — The  ordinary  tools  of  the  glass-house  are 
nearly  the  same  to-day  as  those  described  by  Blancourt  in 
1099.  They  consist  of  the  pucellas,  which  resembles  a 
pair  of  wool-shears,  but  with  dull  edges.  The  spring  tool 
is  like  sugar-tongs,  but  straight  and  without  bowls.  Tlie 
shears  are  exactly  what  the  name  indicates.  The  battle- 

dore is  a  square  trowel.  The  pontee  is  a  solid  rod  used  to 
su[)port  the  glass  while  working,  and  the  blowing-iron  is  a 
hollow  tube  about  4  feet  long,  which  is  enlarged  at  the  end 
to  be  dipped  into  the  metal.  The  nuirver  (French,  marbre, 
so  called  from  the  material  once  used)  is  an  iron  plate  an 
inch  thick,  highly  polished,  on  which  the  glass  is  rolled  into 
even  shape.  Two  kinds  of  ladles  are  used  to  transfer  or  skim 
the  glass,  and  also  a  rake  to  stir  the  frit  or  metal.  The  chair 
on  which  the  workman  sits  is  a  low  flat  seat,  with  two  long 
projecting  arms.  These  are  faced  with  iron,  on  which  the 
blowing-iron  is  rolled  to  give  a  rotary  motion,  while  the  hand 
with  the  pucellas  shapes  the  article.  If  the  workman  wishes 
to  make  a  wine-glass,  he  puts  tlie  blowing-iron  through  a 
working-hole,  dipping  the  end  into  the  liquid  metal.  It 
is  removed  with  a  ball  of  hot  glass  sticking  to  it,  which  is 
at  once  blown  by  the  lireath  into  a  large  bubble,  which  has 
one  end  flattened  on  the  marver  to  make  the  Ijottora  of  the 
vessel.  In  this  condition  it  resembles  a  bottle  without  a 
neck,  stopped  by  an  iron  rod.  On  the  middle  of  the  flat 
surface,  which  is  the  bottom  of  the  wine-glass,  a  small  ball 
of  hot  glass  is  now  (lut.  From  this  soft  liall  the  stem  is 
shaped  with  the  pucellas  while  the  whole  is  rolling  up  and 

down  on  the  arms  of  the  glass-maker's  chair.  The  moment 
the  glass  hardens  by  cooling  the  action  of  the  pucellas  must 
cease  or  tlie  surface  will  be  rough.  Another  bid:)ble  of  glass 
is  now  blown  and  attached  to  the  end  of  the  stem,  to  make 
the  flat  disk  or  foot  on  which  the  glass  rests.  This  second 
Imbble  or  globe  is  cut  open  and  flattened  out  with  the 
pucellas,  while  the  whole  is  being  turned  as  before  on  the 
arms  of  the  chair.  In  this  condition  the  whole  resembles 
a  champagne  bottle  without  a  neck,  but  stopped  with  the 
blowing-iron  tidie,  while  on  its  flat  bottom  are  the  stem  and 
foot  of  a  wine-glass,  the  other  iron  rod,  a  pontee,  which  has 
been  used  to  make  the  foot,  in  a  line  with  the  blowing-iron 
and  stem.  The  pontee  from  this  time  supports  the  glass,  for 
with  a  touch  and  a  tap  from  the  cold  pucellas  a  crack  is 
made  in  and  around  the  bottle  or  bubble  at  the  place  where 
the  rim  is  to  be.  This  at  once  makes  of  it  a  wine-glass, 
but  with  a  bovvl  of  the  shape  of  a  barrel.  The  rim  is  then 
sheared  smootli,  and  the  glass  is  flashed,  or  rewarmed,  at 
a  furnace  made  for  this  purpose,  and  rolled  into  the  or- 

dinary form  on  the  marver  or  iron  slai).  When  thus  fin- 
ished and  ready  for  annealing,  it  is  knocked  off  from  the 

end  of  the  pontee  by  a  sharp  blow.  This  process  is,  with 
few  variations,  exactly  that  which  is  followed  in  making  all 
articles  of  blown  glass,  whether  tumblers,  pitchers,  dishes, 
salts,  lamp-shades,  or  jugs.  Bottles,  vials,  and  all  objects 
covered  with  projections,  bulbs,  letters,  ormiments,  or,  as  it 

is  called,  "  pillar-molding,"  receive  this  from  being  pressed while  soft  into  a  mold.  These  molds  are  made  of  metal 
in  two  or  more  pieces,  and  open  and  shut.  By  blowing  the 
glass  is  pressed  against  the  hollows  which  form  the  orna- 

ments or  moldings.  Woi-kmen  acquire  great  accuracy  in 
taking  out  on  the  irons  exactly  the  quantity  of  glass  re- 

quired— a  very  important  matter  in  making  articles  to  be 
of  the  same  size.  Tubes  for  thermometers,  etc.,  are  made 
by  drawing  out  to  an  incredible  length,  sometimes  70  feet, 

.  the  bubbles  of  glass.  Casing  glass  is  the  laying  one  very 
thin  coat  of  colored  glass  on  another,  generally  white.  It 
is  simply  effected  by  blowing  a  bubble,  cutting  off  half 
of  it,  and  capping  it  on  the  white  ball  of  hot  glass.  The 
American  invention  of  pressed  glass  consists  in  forcing  hot 
metal  into  a  mold,  not  by  blowing,  but  by  mechanical  pres- 

sure. Great  practice  is  required  to  determine  the  exact 
quantity  of  metal,  and  to  keep  the  molds  at  a  regular  tem- 

perature just  short  of  red  heat.  Glass  cutting  or  grinding 
is  simply  effected  on  the  lathe  and  wheel  with  sand  and 
water,  pumice,  et(\  Beads  are  made  bv  cutting  lulics  into 
si'gments.  'i'he  Veiu'tians  are  still  unrivaled  in  this  branch 
of  the  manufacture,  and  supply  the  greater  pari  of  the  mar- 

kets of  the  world,  though  immense  quantities  are  made  in 
Gernumy.  The  tube  is  cut  into  bits,  whicli  are  filled  with 
a  paste  of  ashes  and  sand.  They  are  then  put  with  sand 
into  a  cylinder  which  is  heated  and  turned.  The  motion 
renders  the  soft  bea<ls  globular,  the  sand  keeps  them  from 
adhering,  and  the  paste  preserves  the  bore.  '1  he  wonderful 
skill  which  the  workmen  attain  is  best  shown  in  making 
crown-glass  in  sheets.  In  tliis  so  much  as  i)  or  10  lb.  of 
melted  glass  are  sometimes  taken  out  at  once  on  the  blow- 

ing-pipe. This  is  blown  into  a  long  ball,  and  reheated  to 
expand  it.  At  this  stage  a  solid  iron  rod  charged  witli 
glass  is  made  to  adhere  to  the  center  opposite  the  blowpipe, 
which  is  now  detached,  leaving  an  orifice.  This  orifice 
enlarges  as  the  ball  is  flashed  or  heated  and  rapidly  re- 

volved, until  it  expands  suddenly  with  a  flap  into  a  "large round  plate  4  or  5  feet  in  diameter,  and  of  uniform  thick- 
ness except  at  the  center,  where  it  forms,  of  course,  with 

the  pipe  a  lump  or  "  bull's  eye."  It  is  then  cut  into  jianes. 
When  the  workman's  breath  is  insufficient  to  enlarge  the 
glass,  the  growth  is  effected  by  blowing  in  water,  which  a.s 
vapor  at  once  expands  the  ball,  or  sometimes  by  a  blow- 

ing-machine. Plate-glass  is  made  by  pouring  the  metal 
on  a  table  covered  with  copper.  On  either  side  is  an  iron 
rod  (U'  bar  the  thickness  of  the  proposed  sheet,  and  on  these 
an  iron  roller  passes,  reducing  the  metal  to  the  exact  thick- 

ness required.  In  grinding  plate-glass,  two  plates  are 
ground,  one  on  another ;  one,  imbedded  in  plaster-of-Paris, 
lies  on  a  table,  while  the  other,  cased  in  the  same  sub- 

stance and  heavily  weighted,  is  moved  uniformly  and 

rapidly  over  its  surface.  Sanil  and  watei-,  emery  of  differ- 
ent grades,  and  finally  tripoli  and  putty,  are  employed  to 

polish  it.  When  blown,  sheet-glass  is  expanded  into  cylin- 
ders, which  are  while  warm  cut  along  their  entire  length 

with  a  steel  point  or  glazier's  diamond,  and  thus  made  into 
sheets  which  are  flattened.  Such  glass  can  not  be  perfectly 
flat  like  plate,  neither  can  it  be  polished  to  perfection,  as  it 
would  break  under  pressure.  To  obviate  this.  James  Chance 
of  Birmingham,  England,  invented  the  process  of  laying  a 
sheet  on  soft  leather,  while  it  was  polished  with  another  sheet. 
The  elasticity  of  the  glass  prevented  its  fracture.  Every  year 
sees  great  improvements  in  manufacturing  large  sheets  of 
glass.  As  regards  all  glassware  made  by  hand,  success  de- 

pends entirely  on  the  skill  of  the  individual  workman,  and 
the  simple  description  which  has  been  given  of  the  making 
of  a  wine-glass  applies  to  every  object.  The  formation  of 
the  infinite  variety  of  wares  produced  in  flint-gl.ass  houses 
depends  more  upon  skill,  adroitness,  and  tact  than  upon  the 
ingenuity  of  the  tools  ;  in  truth,  the  perfection  of  the  prod- 

uct of  the  furnace,  as  regards  its  workmanship,  depends 
chiefly  upon  the  tact  and  intuition  of  the  glass-blower,  who 
avoids  as  much  as  possible  the  use  of  tools.  Iron  tools  should 
be  employed  only  in  the  earlier  processes  to  produce  the 
crude  form,  and  the  wooden  tool  used  but  sparingly  :  while 
the  finishing  and  intermediate  shaping  depend  chiefly  upon 

the  apiilication  of  centrifugal  foi'ce  by  rapid  hand-rotation, 
upon  the  expansion  given  to  air  to  widen  the  forms  while 
reheating  at  the  aperture  of  the  furnace,  technically  termed 

"flashing,"  and  upon  a  skillful  final  throw. 
Works  on  Glass. — 1/ Arte  Yetraria  disfinfa  in  libri  sefte, 

by  Antonio  Neri  (Florence,  1612) ;  German  version,  with  ad- 
ditions, in  the  Ars  Vitraria  experimentalis.  by  J.  Kunckel, 

Baron  von  Lowenstein  (1697) :  translated  into  English,  with 
curious  additions,  by  A.  Merret.  in  1662  ;  re-edited  and 
privately  printed  by  Sir  T.  Phillipps  (1826) ;  a  French  ver- 

sion, with  very  curious  additions,  by  51.  Zimmerman  (1756) ; 

De  I'Art  de  la  Verrerie,  bv  Pran^-ois  Handicourt  de  Blan- 
court (Paris,  1607  ;  the  English  translation  of  1699  is  full  of 

useful  information,  and  written  in  so  quaint  a  style  as  to 
make  it  interesting  to  the  most  general  reader) ;  Vitreous 
Art  in  the  Art-treasures  of  the  United  Kingdom,  Jlan- 
chesfer  Exhihitinn  IS/^S,  and  Exhibition  of  Works  of  In- 

dustry of  All  Xntions  1S51:  Apsley  Pellatt,  Curiosities  of 

Olass-m'aking  (1849) ;  A.  de  Sauzay,  Marvels  of  Glass-mak- ing in  all  Ages;  English  translation  1870; ^51.  J.  Laburte, 
L'Histoire  des  Arts  industriels  an  Moyen  Age  ef  a  Vepoque 
de  la  Renaissance,  Paris;  Inquiry  into  tlie  Treaty  of  Com- 

merce with  England  (in  French,  Paris,  1861) ;  JI.  A.  Cochin, 
La  Manufaeture  de  St.-Oobdin  (Paris,  1866) ;  Peligot,  Douze 
Lemons  sur  I'Art  de  la  Verrerie,  Paris  ;  II  Museo  di Murano, 
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Venice;  \\owA\»s  FamiUdr  f^etters  from  Venice;  Alexan- 
der Nesljitt,  Nates  on  the  ITUtory  of  (Hans-making ;  Aik  In- 

trodnction  to  tlie  Catalogue  of  tlie  Collect  ion  of  (fliiss  formed 
hy  Felix.  Slade  and  presented  to  Ike  British  3iiiseum  (pri- 

vately printed,  1871) ;  C.  Menrath,  Die  Olasfahr i];ation 

(1875);  \\'a.gna;  Die  chemische  Technologie  (ISSS) ;  Wagner, 
Manual  of  Chemical  Technology  (translated  by  Crookes 
from  the  thirteenth  Oerinan  edition;  remodeled  by  F. 
Fischer,  1892) ;  Oerner,  Die  (iiasfalmkaiton{lSSO):  Gracger, 
llandhuch  der  G lasfahrikation  (1868) ;  Dictionary  of  Ap- 

plied Chemistry,  Thorpe,  article  Glass,  by  W.  Kamsay 
(1891).  Revised  by  Ira  Remsen. 

Glass  in  Artistic  Use. 

(1)  Glass  Vessels. — Phials,  small  plates  and  saueers,  open 
jars  o£  small  size,  and  similar  objects  are  found  in  ancient 

gi-aves  in  all  the  lands  bordering  on  the  Mediterranean. 
The  pieces  found  in  Egypt  are  certainly  the  oldest ;  and 
besides  those  actually  found  intact,  large  quantities  of  frag- 

ments of  broken  vessels  have  been  collected,  and  also  paint- 
ings of  what  are  certainly  glass  vases  are  to  be  seen  on  the 

walls  of  tombs  and  temples.  It  is  then  certain  that  as  early 
as  3000  B.  c,  and  probably  1,000  years  earlier,  the  Egyptians 
were  using  vessels  of  glass  both  plain  and  ornamental. 
Some  of  these  have  the  most  varied  colors  fused  together 
into  the  solid  mass  of  opaque  material,  the  colors  arranged 

in  zigzags,  "  comb  "  patterns,  and  spirals.  Plain  nncolored 
glass  Wiif  used  also,  but  it  does  not  appear  that  the  Egyp- 
tains  had  perfectly  transparent  glass.  The  Phcenicians 
used  similar  glass  vessels  at  least  as  early  as  the  sixth  cen- 

tury B.  c,  but  these  need  not  have  been  of  Phtenieian  manu- 
facture. The  Plicenicians  were  rather  merchants  than  arti- 

sans. It  is,  liowever,  certain  that  glass  was  one  of  their 
nianufactures  at  a  later  time,  and  that  this  industry  was 
active  in  Syria  and  Palestine  from  the  sixth  century  b.  o. 
The  glass  found  in  tombs  of  the  Grieco-Roman  period  is 
rarely  ornamented  with  color,  but  is  exquisite  in  form.  And 
it  must  be  noted  here  that  peoples  who  were  especially  care- 

ful about  form,  as  the  Greeks  were,  would  not  have  been  very 
eager  to  secure  perfect  transparency  for  their  glass.  A  very 
transparent  object  has  no  form,  or  none  that  can  be  seen 
and  enjoyed.  The  glass  of  even  the  smallest  and  most  deli- 

cate vases  and  phials  was  left  full  of  bubbles  and  flaws  and 
slight  wavy  ancl  ropy  irregularities  of  texture,  and  places  of 
uneven  thickness  and  of  non-uniform  color,  and  assuredly 
this  was  better  liked  by  the  Greeks,  and  is  immeasurably 
more  beautiful  than  the  clear  and  almost  invisible  glass  pro- 

duced in  modern  times. 
The  Roman  dominion  over  the  Mediterranean  brought 

with  it  the  palmy  days  of  decorative  glass.  -Plain  glass  ves- 
sels of  the  loveliest  Greek  forms,  jars  of  coloring  as  rich  as 

tlie  Egyptians  had  ever  made  in  the  days  of  their  own  antiq- 
uity, mure  remote  for  the  Roman  rulers  than  Roman  antiq- 
uity is  for  us,  and,  with  these,  larger  and  more  splendid 

vessels,  adorned  in  fantastic  ways  with  colored  material  in 
the  mass  or  added  in  twisted  cords  and  spirals,  buttons, 
bosses,  and  masks,  were  all  in  use.  Wliat  we  suppose  to 
have  been  a  discovery,  new  at  this  time,  gave  to  the  Romans 
objects  of  clear  glass  perhaps  half  an  inch  thick  in  the  very 
body  of  which,  and  seen  through  the  transparent  medium, 
were  flowers  and  rosettes  of  vivid  color.  Tablets,  slabs,  and 
tiles  were  made  in  molds,  with  delicate  bas-relief  decora- 

tion of  even  elaborate  figure  compositions.  Vessels  were 
made  with  an  outer  shell  or  case  of  delicate  lace-work,  or  of 
slender  bars  of  glass  forming  a  net  or  lattice,  through  which 
tlie  inner  and  .solid  shell  shows  in  a  prettily  contrasting 
color.  Solid  opaque  glass  was  made  in  close  imitation  of 
porphyry  and  otiier  valuable  stones.  And  the  richest  manu- 

facture of  all,  and  that  involving  the  most  elaborate  and 
costly  process,  though  not  strictly  one  peculiar  to  glass- 
making,  is  that  cameo-work  of  which  the  nuist  famous 
specimens  are  the  Portland  or  Barberini  vase  in  the  British 
Museum  and  the  lovely  amphora  in  the  National  JIuseum 
at  Naples.  In  these  and  similar  pieces  layers  of  glass  of 
different  colors  are  superimposed,  nmch  as  the  layers  of 
onyx  occur,  alternately  blue  and  white,  or  black  and  white, 
or  dark  brown  and  white;  the  outer  shell  is  then  cut 
tlirougli  by  engraving,  with  the  wheel,  etc.,  as  is  done  in  the 
case  of  natural  gem-cutting  on  a  large  scale,  and  the  result  is 
a  raised  design  in  one  color,  as,  for  instance,  in  white,  on  a 
smooth  background  of  another  color.  In  the  two  instances 
named  above  the  raised  pattern  is  an  elaborate  design  i>f 
human  figures,  conventionalized  trees,  etc.,  in  a  charming 
Graico-Roman  manner. 

Apart  from  these  rarities,  the  glass  vessels  in  daily  use, 
and  tliose  buried  or  deposited  in  columbaria  witli  the  ashes 
of  the  dead,  are  of  wonderful  beauty  of  form,  and  are  in 
excellent  lesson  to  the  moderns  whose  taste  is  led  astray  by 
tlio  constant  presence  all  around  them  of  glass  made  by 
nuinufiuduring  firms  in  uninteresting  and  even  ugly  shapes. 
The  ancient  plain  glass  when  taken  out  of  the  ground  has 
often  a  lovely  iridescent  surface  which  is  the  result  of  a 
curious  decay  in  its  substance :  the  .solid  and  partly  trans- 

parent glass  has  turned  to  thin  films,  one  upon  another,  so 
as  to  have  lost  much  or  all  of  its  translucency,  and  this 
same  change  in  its  substance  gives  to  it  the  beautiful  play 
of  color  mentioned  above.  In  many  pieces  where  this 
change  has  not  gone  so  far,  and  some  translucency  remains, 
one  combination  of  color  is  to  be  seen  when  it  is  looked  at 
by  transmitted  light  and  another  when  light  falls  upon  it 
in  the  usual  ways.  The  color  effect  may  be  generally  blue 
in  one  light  and  perhaps  orange  in  the  other,  having  always 
beautiful  gradations  and  veinings  and  an  opaline  play  of 

color.  But  this  is  not  a  result  of  the  glass-maker's  art.  it  is 
only  to  be  compared  with  the  color  of  natural  minerals,  or  per- 

haps the  patina  of  bronze.  Imitations  of  this  double  ettect 
of  color  and  of  iridescence  have  been  made  in  modern  times. 

In  antiquity  these  glass  vessels  and  slabs  or  tiles  were 
made  decorative,  first,  by  the  facility  with  which  rich  and 
delicate  colors  can  be  combined  in  patterns  by  means  of  the 
plasticity  and  adhesiveness  of  the  glass  wlien  hot;  second, 
by  its  tenacity  when  in  thin  sheets  and  slender  rods  and 
threads,  so  that  golilets  and  vases  could  be  made  as  thin  as 
desired,  and  could  be  adorned  with  the  most  airy  and  fragile 
appendages  in  the  way  of  network  and  the  like ;  third,  by 
its  fitness  to  be  cast  or  pressed  in  a  mold,  when  hot,  for  it 
keeps  the  form  of  the  mold,  not  indeed  as  perfectly  as  some 
metals,  but  still  sufliciently;  and  fourth,  by  its  gem-like 
hardness  when  cold,  fitting  it  to  be  cut  like  rock  crystal  or 
chalcedony.  But  it  was  left  for  tlie  latest  days  of  the  Roman 
empire,  or  even  for  the  Byzantines,  to  bring  out  others  of  its 
virtues.  Thus  what  is  called  enameling  on  glass  is  rather  a 
Byzantine  than  a  Roman  art ;  the  workmen  of  the  sixth  and 
following  centuries  brought  it  to  great  perfection,  and  the 
Saracens  took  this  as  they  took  their  other  decorative  arts, 
ready  made,  from  their  Romano-Greek  neighbors  whom  they 
were  gradually  displacing  or  subduing.  Enameling  can  be 
done  upon  glass  as  well  as  upon  metal,  and  in  the  beautiful 

Byzantine  vases  and  so-called  "  Arab  "  hanging  lamps  of  the 
mosques  in  Damascus  and  Cairo  very  transparent  enamels 
are  generally  used,  so  that  a  translucent  pattern  of  great 
beauty  and  richness  of  color  is  obtained  by  very  simple 
means.  Another  way  of  adorning  glass  is  in  a  curious  way 
identified  with  the  Christian  tombs  of  the  fourth  and  fifth 

centuries,  where  many  pieces  or  large  fragments  have  been 
found.  This  is  the  insertion  of  a  piece  of  gold-leaf  between 
two  thicknesses  of  glass  while  still  hot  and  partly  adhesive 
and  plastic  ;  the  pieces  of  glass  being  joined  the  gold  is  left 
permanently  brilliant  in  the  interior  of  the  mass.  Nothing 
is  easier  than  to  engrave  or  cut  the  thin  film  of  gold  in 
characters  before  the  glass  is  joined.  This  process  was  used 
also  for  making  the  tessera>  of  mosaic-work.     See  Mosaic. 

In  the  Middle  Ages  Damascus  had  a  name  for  splendid 
glass  vessels,  as  it  had  for  rich  stuffs  and  for  sword-blades, 
but  some  of  the  cups  called  Damascene  may  well  have  been 
either  Byzantine  or  Persian.  The  Persians  developed  a 
specialty  of  opaque  enameling  upon  glass,  so  that  very 
elaborate  subjects  were  given  in  panels  with  patterns  and 
traceries  between.  And  in  the  fifteenth  century  came  the 
great  days  of  Italian  supremacy  in  art,  and  all  the  arts  of 
glass  of  the  ancients  and  of  the  Orientals  were  taken  up  and 
used  freely  and  boldly  by  the  Venetians.  Glass-makers  had 
followed  their  trade  for  several  centuries  in  the  city  and  its 
neighboring  islands,  and  especially  in  Murano,  where  the 
chief  seat  of  the  industry  has  always  been,  but  the  growth 
of  wealth  in  Venice  came  with  the  growth  of  the  desire  of 
splendor  in  decorative  appliances,  and  the  fifteenth  and 
sixteenth  centuries  saw  the  greatest  development  of  art  and 
industry  in  glass  that  we  know  of  since  the  time  of  the  Ro- 

man empire.  It  seems  even  that  certain  ways  of  ornament- 
ing the  nearly  transparent  and  very  thin  glass  of  bowls  and 

beakers  were  actually  invented  liy  the  Venetians,  at  least 
some  of  these  unknown  or  rare  among  antique  vessels  or 
fragments  are  common  in  the  more  modern  work.  Thus 
the  powdering  and  clouding  with  gold-dust,  one  of  the  most 
effective  of  all  these  ornamental  processes,  the  well-known 
arenturine  or  gold-stone,  in  which  particles  of  copper  or 
brass  are  thickly  diffused  in  a  brownish- yellow  translucent 
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glass,  and  vifrn  di  Iriiui.  in  whicli  lliroiiils  of  npaquo  white 
glass  arc  I'liibcildcd  in  llic  translucent  ]iastc.  these  liciiif;  ar- 

ranged so  as  to  cross  one  anotlicr  in  diti'crcnt  layers  or strata:  these  and  other  snoli  devices  are  rather  medi;eval 
than  antiiiMc,  so  far  as  modern  research  has  gone.  In  the 
sixteenth  and  seventeenth  centuries  very  largo  pieces  were 
made  at  the  Murano  glass-factories:  chandeliers  5  feet  high 
with  many  branches,  mirroi'- frames  most  elaborately  worked 
for  the  famous  Venetian  mirrors  which  were  then  of  Euro- 

pean fame,  and  large  and  tall  vases — all  of  these  adorned 
with  sprigs  of  leafage,  blossoms  and  bnds,  scrolls,  masks  in 
a  variety  of  fantastic  form  and  color  impossible  to  describe, 
but  generally  harmonious  and  tasteful.  The  full  success  of 
the  Venetian  arts  of  glass  lasted,  in  spite  of  the  growing 
vogue  of  Bohemian  glass  and  the  taste  for  cut  glass,  until 
the  fall  of  the  repu!)lie  in  1793. 

The  ornamental  glass  of  Northern  Europe  was  never  at 
once  so  tasteful  and  so  rich  as  that  of  Italy.  In  (iermany 
in  the  seventeenth  century  very  showy  and  elaborate  drink- 
ing-glasses  and  covered  tankards  were  made,  some  of  them 
enameled  in  rich  figure-subjects.  In  floUand  and  on  the 
Rhine  serviceable  glass  bottles  and  decanters  of  large  size 
were  made  ornamental  merely  by  the  clear  dark  green  of 
the  glass  and  the  very  novel  and  fanciful  forms  into  which 
they  were  modeled.  The  glass  of  Bohemia  has  been  cele- 

brated for  200  years,  and  it  has  had  the  merits  of  great 
clearness  and  of  great  perfection  of  make  as  to  shaping, 
attaching  the  parts,  etc.,  and  a  splendid  red  flash  is  freely 
used,  but  there  is  little  to  admire  in  its  artistic  design.  In 
the  Bohemian  glass  especial  attention  was  given  to  engrav- 

ing on  the  surface  with  the  diamond,  and  etching  with 
fluoric  acid.  Sometimes  this  was  done  on  the  crimson 
fldslied  glass,  so  deeply  that  the  clear  glass  showed  through 
the  engraved  lines.  Sometimes  the  background  was  eaten 
away  with  the  acid,  so  that  the  pattern  showed  in  slight  re- 

lief and  polished,  even  if  not  of  a  different  color,  while  the 
ground  was  left  slightly  rough  from  the  acid.  But  the  ar- 

tistic merit  of  these  engraved  pieces  has  not  been  great. 
They  represent  a  comparatively  slight  and  unimportant 
art.  Beautiful  glass  was  made  in  Germany  in  the  sixteenth 
and  seventeenth  centuries,  more  in  the  line  of  Venetian 
work,  and  in  modern  times  constantly  catalogued  and  .sold 
as  Venetian.  Fine  glass  was  made  in  France  also,  and 
many  delicate  and  beautiful  jiieces  of  it  remain  in  jirivate 
collections ;  but  for  some  unknown  reason  ancient  French 
glass  has  been  but  little  studied.  In  the  latter  part  of  the 
nineteenth  century  ornamental  glass  has  been  maile  in  clo.se 
imitation  of  all  the  less  costly  ancient  styles,  and  even  cameo 

glass,  like  that  of  the  ['ortlan<l  vase,  has  "been  made,  although 
with  no  serious  I'ivalry  of  the  old  Work.  There  has  been  a 
great  deal  of  beautiful  glass  made  since  1850  in  vessels  for 
table  use  and  for  pure  ornament,  and  there  have  been  at- 

tempts at  carrying  the  work  beyond  or  in  different  ways 
from  thi'  ancient  designs.  But  the  art  is  burdened  by  the 
fancy  for  inartistic  cut  glass,  heavily  gilded  thick  glass,  en- 

graved glass,  etc. — tasteless  styles,  each  of  which  comes  in 
fashion  by  turns,  or,  in  short,  by  the  strength  of  the  com- 

mercial spirit  which  finds  profit  in  constantly  changing 
f.ashions  and  the  general  demand  for  the  new  and  the  sump- 
tuous. 

(2)  Windows. — Colored  glass  in  thin  sheets  can  be  so  used 
for  windows  that  each  winilow  will  be  a  beautiful  object  when 
seen  by  transmitted  light.  Uneolored  or  very  lightly  tinted 
glass  can  be  used  also  in  a  highly  decorative  way  by  simply 
arranging  the  separate  pieces  in  ornamental  pattern.  In 
other  words,  a  translucent  mosaic  of  strong  colors  or  of 
very  pale  tints  is  capable  of  effective  use  in  connection  with 
the  architectural  decoration  of  interiors.  Such  are  the  win- 

dows in  some  mosques  and  some  private  houses  of  Cairo 
and  other  Eastern  cities,  in  which  a  slab  of  plaster  has  been 
pierced  with  openings  large  in  proportion  to  the  solid  bars 
left  between  them,  and  so  arranged  as  to  suggest  flowers, 
cypress-trees,  or  simply  anthemions  and  scrolls,  these  open- 

ings being  then  filled  each  with  one  piece  of  glass,  the  dif- 
ferent tints  of  the  pieces  of  glass  producing  a  vigorous  effect 

of  color.  Such  also  are  some  windows  of  mediajval  Europe 
and  some  modern  ones.  Such  windows  of  European  make 
are,  however,  always  put  together  with  I-shaped  strips  of 
lead,  which  are  capable  of  taking  any  curve,  and  are  easily 
secured  one  to  another.  This  lead  sash,  being  much  more 
slender  than  the  plaster  strips,  is  sometimes  ignored  in  the 
design,  and  parts  of  it  cover  and  interrupt  the  pattern  at 
will.  It  may  also  be  used  as  a  strong  outline  is  used  in  draw- 

ing, to  aid  the  design.     European  work  has,  however,  rarely 

been  limited  to  a  mere  mosaic  of  pieces  of  glass  used  with- 
out other  manipuhilion  than  cutting  them  and  fitting  them 

together.  From  the  earliest  limes  that  such  windows  are 

known  to  have  been  in  us('  they  have  commonly  been 
painted  in  such  a  way  as  to  give  th(^ni  a  more  or  less  [lictorial 
effect  beyond  the  range  of  the  simple  translucent  mosaic. 
Thus  although  the  earliest  ornamental  windows  of  which 
we  have  any  certain  record  are  of  the;  eleventh  century, 
those  of  the  twelfth  century,  wdiich  are  the  earliest  still  ex- 

isting, are  quiti'  elaliorately  painted. 
The  pigments  put  upon  the  glass  are  of  course  those 

capable  of  being  fixed  by  the  heat  of  the  furnace,  like  tho.se 
used  in  painting  china  and  pottery  or  like  enamel.  A  very 

ancient  recipe  for  these  pigments  describes  a  nnxture  o'f 
powdered  glass  with  copper  burned  to  a  powder,  i.  e.  an  ox- 

ide of  copper.  This  would  be  sufficiently  translucent  to  al- 

low of  a  good  deal  of  variety  in  the  mod'eling.  When  laid 
on  thiidy  it  would  only  modify  thc'  color  in  a  slight  degree  ; 
when  put  on  in  thick  masses  it  would  be  practically  opaque. 
This  is  indeed  the  character  of  the  modeling  color  of  the 
twelfth  and  thirteenth  century  windows,  ami  a  similar  (jual- 
ity  is  rerjuired  of  the  pigments  used  in  modern  times.  Thus 
in  the  few  undoubted  pieces  of  twelfth-century  gla-ss  which 
exi.st,  and  in  like  manner  in  windows  of  the  last  quarter  of 

the  nineteenth  century,  a  row  of  "pearls"  or  "beads-"  is 
often  obtained  by  painting  solidly  on  a  narrow  strip  of 
translucent  glass,  leaving  untouched  only  the  small  circles 
desired,  while  a  face  or  a  hand  is  outlined  by  sinular  solid 
painting  and  then  modeled  by  means  of  the  same  paint  put 
on  in  thin  and  carefully  graded  tints.  In  the  twelfth  cen- 

tury work  the  gradation  of  the  tints  is  of  extraordinary 
delicacy,  and  it  is  used  with  extreme  reserve.  A  panel  of 
that  epoch,  such  as  the  Crucifixion  or  the  Legend  of  St. 
Gamaliel,  of  Chalons-snr-Marne,  or  the  St.  EiistacJie  win- 

dow of  the  Cathedral  of  Sens,  shows  considerable  surfaces 
of  wholly  uni)aintcd  glass,  and  the  tints  used  for  modeling 
faces  and  hands  and  folds  of  drapery  are  all  very  thin  and 
veiy  delicate  in  gradation.  Where  solid  and  nearly  opaque 
painting  is  applied  it  is  to  throw  out  a  figrire  or  a  group  of 
figures  by  contrast.  Thus  a  Crucifixion  in  a  splendid  win- 

dow of  the  early  years  of  the  thirteenth  century  in  the 
Cathedral  of  Poitiers  has  all  the  figures  most  elaborately 
and  minutely  rendered,  with  the  details  of  dress  and  weap- 

ons in  thin  painting,  and  all  this  is  thrown  out  in  vivid 
contrast  by  a  nearly  opaque  background  made  by  putting 
on  the  same  or  a  similar  pigment  in  a  thick  coat.  In  this 
way  the  light  comes  into  the  interior  through  the  sacred 
picture  itself,  as  if  the  figures  themselves  were  radiant ;  and 
we  can  imagine  that  this  fancy  pleased  the  mediaeval  de- 

signers. The  letters  of  sacred  legends  and  texts  were  in  the 
same  manner  taken  out  in  clear  glass  on  an  opaque  back- 

ground. These  letters  are  often  simply  cleaned  out  with 
the  handle  of  a  paint-brush,  as  is  evident  from  their  appear- 

ance, and  as,  indeed,  an  early  treatise  on  glass-jjaiuting  sug- 
gests may  be  done. 

A  rich  window  is  therefore  a  mosaic  of  pieces  of  glass, 
varying  in  size  from  a  square  inch  to  perhaps  2  sq.  feet, 
eacli  piece  having  its  own  color  either  permeating  its  whole 
substance  or,  as  in  the  case  of  some  re<I  glass,  put  on  by 
flashing — that  is,  a  film  of  the  colored  glass  united  to  a 
thicker  plate  of  uneolored  glass.  Each  piece  may  be  and 
generally  is  so  chosen  as  to  offer  a  good  deal  of  variety  of 
tint  in  its  own  surface.  Rich  glass  for  windows  is  purposely 
made  extremely  uneven  in  texture,  with  ripples  and  bubbles 
in  its  substance,  and  of  varying  thickness  and  consequently 
varying  depth  of  color.  The  translucent  mosaic  so  built  up 
is  then  commonly  jiainted  with  the  brush,  partly  in  opaque 
pigment  used  to  stop  the  light  from  passing  through,  partly 
in  pigment  of  the  proper  colors  put  on  thinly  so  as  to  give 
a  modeling  of  surfaces,  as  when  flesh  or  drapery  are  to  be 
represented.  Xow  it  is  obvious  that  no  painting  on  a  wall, 
on  a  wooden  panel,  or  on  canvas  is  at  all  of  this  nature. 
Even  a  mosaic  of  tessera?  of  glass  (see  Mosaic)  is  whoUy  dif- 

ferent in  character.  A  robed  figure  in  a  fresco  or  a  mosaic 
is  intended  to  be  as-  suggestive  as  possible  of  the  personage 
it  stands  for,  while  still  a  fitting  part  of  the  decorative  de- 

sign ;  but  a  similar  figure  in  a  window  must  primarily 
transmit  light  freely,  and  should  have  no  more  modeling,  no 
more  solidity  of  appearance,  no  more  verisimilitude  than  is 
compatible  with  this  transmission  of  light.  If  we  can  imag- 

ine a  mosaic  ma<le  for  a  very  dark  corner,  especially  de- 
signed so  as  to  catch  and  reflect  all  the  light  possible  and  so 

illuminate  the  darkness,  we  can  see  in  that  some  slight  re- 
lation to  the  figured  window.     But  the  mosaic  might  have 
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darker  lifcurcs  on  a  lishter  Ki'ound  or  un  a  tio\d  ̂ roiiiui,  as 
in  St.  Clark's  al  Venice.  The  window,  on  tlie  otiier  hand, 
inusl.  not  liave  chirk  ligiire.s  on  a  light  ground.  It  is  and 
must  always  be  tlie  iigurus  which  are  relieved  in  brightness 
on  a  darker  ground  if  any  such  distinction  at  all  is  to  exist, 
for  how  else  would  the  details  of  the  figures,  the  lineaments, 
the  ornaments,  and  the  folds  of  drajiery  lie  visible  if  But 
as  the  very  sul>jecl  of  the  design,  whether  a  story  with  hu- 

man figures  or  a  merely  ornamental  pattern,  must  itself 
transmit  light  freely,  another  very  imjuirtimt  and  in  a  sense 
very  surprising  linutation  is  found  to  exist  in  the  power  of 
certain  colors  to  spread  or  extend  in  appearance  beyond 
their  actual  limits,  somewhat  as  bright  light  seems  to  eat 
up  the  outline  of  an  object  .seen  from  the  side  away  from 
the  source  of  light.  ]?lue  is  much  the  most  powerful  color 
in  this  respect.  If  a  piece  of  vividly  blue  glass  is  surrounded 
by  red  glass  with  no  separation  except  the  strips  of  lead, 
the  blue  will  invade  the  red  on  every  side  and  will  turn  it 
to  a  brownish  purple  of  no  great  beauty,  while  wholly  de- 

stroying the  ap|iarent  shape  of  the  pieces  of  glass  and  there- 
fore the  character  of  the  design.  Similar  phenomena  exist 

in  the  opaque  color  of  a  painting.  I)ut  mu<m  less  noticeable 
and  much  less  important.  (See  Paintinu.)  In  glass  it  is  so 
formidable  that  it  has  been  wisely  said  that  tlie  media'val 
development  of  glass-painting  has  lieen  a  constant  study 
"  to  control  the  blue,"  l)lue  being  much  the  most  rayonnant 
of  colors  as  well  as  the  most  important  element  of  light  in  a 
translucent  color-design.  It  appears,  then,  that  no  primary 
and  obvious  reason  exists  for  painting  a  window  as  one 
would  paint  a  picture  on  plaster  or  canvas  or  wood.  The 
essential  conditions  are  different.  There  are  some  restric- 

tions which  this  art  .shares  with  other  kinds  of  decoration, 
such  as  the  absence  of  east  shadow,  which  it  shares  with  the 
])ainting  of  miniatures  in  manuscripts  (see  Illumination) 
and  witTi  the  mosaic  of  the  great  times  ;  and  the  prohibition 
of  elaborate  perspective  with  distance  and  middle  distance, 
etc.,  which  prohibition  a|Jiilies  equally  to  bas-relief,  to  inlay, 
and  to  wall-painting  where  the  architectural  surroundings 
require  the  wall  itself  to  retain  its  solid  individuality.  But 
the  other  limitations  mentioned  above  are  peculiar  to  orna- 

mental windows.  If  a  figure  of  life  size  is  to  be  intro<lnced 
into  a  window  the  first  necessity  is  that  the  colors  of  all  the 
drapery  and  the  flesli  and  hair  shall  act  together  in  har- 

mony with  each  other  and  with  the  surroundings;  and  the 
second  necessity  is  that  the  different  parts  shall  be  so  de- 

signed that  the  radiating  power  of  the  colors,  as  this  will 
appear  at  the  average  distance  of  the  window  from  the  spec- 

tator, shall  help  rather  tlian  hinder  the  effectiveness  of  the 
drawing.  As  to  this  second  requirement,  it  may  be  exem- 

plified in  this  way :  A  limb  will  be  drawn  more  slender 
than  the  truth,  because  the  light  pouring  through  the  more 
translucent  glass  which  stands  for  that  lindj  will  eat  away 
the  outline  and  the  darker  surface  all  around  and  give  the 
limb  its  proper  size  :  moreover,  the  articulations,  as  the 
knee,  the  knuckles,  etc..  will  be  strongly  indicated  by  a  few 
touches  and  tlie  more  delicate  details  ignored,  because  the 
light,  transmitted  and  not  reflected,  would  not  allow  a  more 
minute  rendering  to  Ije  seen.  A  fine  window  seen  at  a  dis- 

tance of  6  feet  ought  to  look  strangely  exaggerated  and 
even  distorted  in  the  drawing  of  its  figures,  and  the  cartoon 
for  it  should  look  still  more  exaggerated.  No  douljt  much 
is  done  by  the  artist  in  the  posing  of  his  figures,  the  avoid- 

ance of  the  relief  of  a  slender  light  member  on  a  darker 
ground,  and  the  like,  to  avoid  great  seeming  oddity  of  de- 

sign, and  this  the  more  carefully  that  the  window  will  inev- 
itably be  seen  from  more  points  than  one  and  also  from  dif- 
ferent distances. 

Such  work  as  remains  from  the  later  years  of  the  twelfth 
century  ami  the  beginning  of  the  thirteenth  shows  an  al- 

most perfect  understanding  of  the  problem,  and  is  in 
many  respects  the  most  admirable  of  all  ancient  glass.  Be- 

sides the  pieces  named  above,  there  remain  others  of  the 
twelfth  century  at  St.  Kemi  of  Reims,  in  the  choir,  some 
panels  at  the  cathedrals  of  Strassburg  and  Le  Mans,  and 
three  windows  in  the  west  front  of  Chartres.  That  of  the 
later  years  of  the  thirteenth  century  is  sometimes  fine; 
but  colored  windows  were  then  the  most  popular  of  all  the 
means  of  interior  decoration,  and  an  immense  number  were 
made  of  a  very  inferior  style.  The  Cathedral  of  Chartres 
contains  the  most  splendid  group  of  windows  of  the  best 
character  of  this  period — there  are  fifty-five  of  them,  and 
repairs  and  restorations  have  not  greatlj  mari'ed  their  orig- 

inal beauty.  At  Reims  cathedral  the  northern  ro.se-window 
and  many  of  the  clerestory  windows  are  of  this  epoch,  as 

are  a  large  number  at  the  cathedral  at  Bourgcs;  these  last 
are  very  famous,  but  are  perhaps  of  a  less  perfect  style. 
'J'he  celebrated  windows  of  the  Sainte  Chapelle  at  Paris  are 
peculiar  in  being  composed  of  a  multitude  of  small  panels 
with  diminutive  figures,  not  more  than  20  inches  high; 
each  panel  is  a  most  interesting  study  of  conventionalized 
ai'tion  and  incident,  an  admirable  school  of  decorative 
composition,  but  the  general  effect  of  the  windows  is  less 
tranquil  and  dignified  than  in  other  pieces  of  the  same 
epoch.  The  early  part  of  the  fourteenth  century  brought 
with  it  a  great  incri^ase  in  the  nundicr  at  uncolored  decora- 

tive winilow.s,  windows  in  grisailh;,  as  they  are  often  called, 
that  is,  those  in  which  the  uncolori'd  bnt  rough  and  not  per- 

fectly translucent  glass  is  arranged  with  its  lead  sa.sh-wire 
in  patterns  of  some  significance,  and  is  then  jiainteil  with  the 
usual  pigments  of  negative  and  pale  color  iu  such  a  way  as 
to  produce  leaf-patterns  and  the  like  in  the  sjiirit  of  the 
decoration  of  the  time.  Init  all  in  a  pale-gray  or  milky  tone. 
These  (/rixiiille  windows  are,  however,  often  adorned  with 
small  patches  of  bright  color.  There  are  instances  also  at 
this  time  of  a  style  wliich  became  very  prevalent  later, 
where  ))anels  of  figure-subject  in  full  color  are  set  in  larger 
surfaces  of  grimiUe.  In  the  fourteenth  century,  and  still 
more  in  the  fifteenth,  designing  in  glass  followed  its  natu- 

ral course  to  agree  with  the  arts  of  the  time.  It  had  been 
taken  up  in  Italy  as  a  part  of  the  Gothic  art  brought  in 
from  the  north ;  and  at  a  time  when  full  colored  glass  was 
rare  in  France  sjilendid  windows  were  made  in  Italy,  some 
of  them  with  all  the  signs  of  the  reviving  clas.sie  taste  of 
the  Renaissance.  Examples  of  this  style,  dating  from  the 
middle  of  the  fifteenth  century,  are  to  be  seen  in  the  Cathe- 

dral of  Florence.  But  in  the  north  there  is  rather  to  note 
a  growing  desire  for  more  light  in  the  interior.^  and,  from 
this  reason  and  for  economy,  less  strong  color  and  more  pale 
tints  in  the  glass.  With  this  came  the  demand  for  other 
than  biblical  or  legendary  subjects,  and  for  a  realistic  treat- 

ment of  all  subjects  alike,  somewhat  in  the  spirit  of  the 
book-decoration  of  the  time.  Admirable  artistic  judgment 
was  shown  by  the  glass-workmen :  they  had  to  represent 
.scenes  with  many  figures  and  a  good  deal  of  incident;  por- 

traits of  the  donors  of  the  glass  and  of  dignitaries  of  the 
time,  and  imaginary  portraits  of  kings  and  saints  of  former 
times,  had  to  be  included,  and  in  ordinary  picture-painting 
this  wiaild  involve  the  u.se  of  perspective  and  of  distance 
seen  in  the  background,  in  a  way  not  to  be  followed  in  glass. 
So  the  difficulty  was  settled  Ijy  treating  the  whole  as  a  bas- 
relief  is  treated — that  is,  by  design  in  one  plane.  The  fig- 

ures, in  a  generally  light  tone  of  color,  and  most  skillfully 
painted  in  semi-transparent  gradation,  are  seen  upon  a  light 
ground,  sometimes  painted  with  an  elaborate  pattern  like  a 
piece  of  brocade,  sometimes  architectural,  and  often  rep- 

resenting the  interior  decoration  of  a  liall  with  jjillars  and 
paneling,  and  even  open  windows  through  which  tree-tops 
and  sky  are  shown.  Windows  of  this  style  are  to  be  seen 
in  the  Cathedral  of  Troyes,  in  St.-Ouen  at  Rouen,  in  St.- 
Nazaire  at  Carcassonne,  and  at  Fairford  church  in  Glouces- 

tershire. Sometimes  in  simpler  work  the  single  standing 
figures  of  saints  or  princes  are  in  a  mosaic  of  pale,  bright 
colors,  with  very  little  painting,  and  incrusted  in  an  abso- 

lutely unadorned  surface  of  light-gray  or  pale-green  rough 
glass,  set  in  a  simple  diaper  pattern  of  squares  and  lozenges. 

When  the  efforts  to  revive  the  art  of  glass  began,  about 
1840,  very  false  ideas  about  decorative  art  prevailed,  and 
little  of  the  work  done  since  that  time  has  been  successful. 
In  France  some  excellent  work  has  been  done  since  1855 
in  the  way  of  direct  imitation  of  the  ancient  glass,  as  when 
a  window-opening  has  been  filled  with  new  glass  to  corre- 

spond with  the  old  glass  in  the  next  one.  In  Great  Britain 
the  efforts  to  regain  the  feeling  of  the  mediaeval  artists, 
made  necessary  by  the  Gothic  Revival  (q.  v.),  resulted  at 
length  in  some  very  interesting  work  or  strictly  archaic  char- 

acter, the  legends  and  personages  of  church  history  being 
shown  in  a  style  as  nearly  like  that  of  the  fourteenth  cen- 

tury as  was  possible  to  artists  of  greater  knowledge  of  anat- 
omy and  greater  technical  skill,  although  of  inferior  power 

of  ornamental  design.  It  seems  to  have  been  reserved  for 
some  artists  in  the  U.  S..  during  the  period  from  1870  to 
1893,  to  make  a  serious  advance  in  this  art.  No  very  large 
amount  has  been  produced  as  yet ;  and  visitors  to  the  large 
cities  of  the  U.  S.  might  fail  to  meet  with  any  examples  of  this 
the  best  decorative  work  that  has  been  done,  but  even  a  score 
or  two  of  very  elaborate  windows  and  a  hundred  or  two 
minor  examples  suffice  to  show  the  importance  of  the  new 
dcjiartiire.   The  principles  involved  are  perhaps  these  :  First, 
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the  use  of  but  little  applioil  piiiutiiiK.  tlic  work  fceinj,'  in  the 
iniiiu  a  purely  translucent  niosaie ;  second,  the  use  of  a  very 
great  number  of  colors,  obtained  either  by  the  manufacture 
of  glass  of  numy  hues  or  by  plaHni/,  which  will  be  spoken 
of  below;  third,  the  use  of  the /er-i^im// or  dark  li'aden  sash- 
wire,  as  an  important  help  to  the  dcsif,'n,  its  strong  line 
serving  as  a  kind  of  delineation  in  support  of  the  color-com- 

position, and  its  opacity  serving  to  re-entoree  color  and  to 
give  elfect  of  shade.  A  simple  specimen  of  this  art  would 
be  a  group  of  parrots  or  macaws  or  cockatoos  variously 
dispersed  over  a  surface  of  about  20  sq.  feet,  with  their 
perches  or  bars  or  rings,  all  relieved  tipon  a  ground  of  mot- 

tled and  irregular  grayish  bhu\  the  whole  design  one  blaze 
of  intense  and  vivid  color,  and  yet  so  translucent  as  to 
serve  as  a  window  for  lighting  an  interior.  An  elaborate 
specimen  would  lie  a  large  circular  window  in  which  is  rep- 

resented the  Asci'iisioii,  the  Savior  surrcuinded  by  a  glory  of 
angels,  no  painting  whatever  being  visible  except  in  the 
faces,  the  naked  arms,  etc.,  and  the  whole  elaborate  color- 
composition,  covering  perhaps  300  sq.  feet,  worked  out  by 
means  of  a  thousand  different  colors  of  translucent  glass. 
For  this  modern  work  glass  is  made  in  a  great  variety  of 
colors;  iridescence  is  obtained  in  what  is  called  opaline 
glas.s,  not  highly  translucent,  milkv  in  appearance,  and 
showing  ditferent  colors  by  transmitted  ligiit  from  those 
which  it  has  in  reflected  light ;  small  projecting  bosses  of 
vivid  color  are  used  to  make  strong  points  in  the  design  by 
means  of  their  high  refracting  power.  Plating,  alluded  to 
above,  was  done  in  the  sixteenth  century  by  fixing  thin  lay- 

ers of  colored  glass  to  one  another  in  the  furnace,  as  the  red 
flashing  is  applied  to  a  plate  of  uncolored  glass.  The  work- 

men would  take  such  a  red  flashed  [liece,  and  apply  to  it  a 
very  thin  layer  of  blue,  this  producing  a  purple  of  almost 
any  desired  tint.  This  with  all  other  known  devices  has 
been  used  in  recent  times;  but  plating,  as  generally  prac- 

ticed, consists  iu  fixing  thin  pieces  of  glass  one  over  an- 
other in  the  lead  sash.  The  artist  who  is  composing  the 

window,  with  his  cartoon  before  him.  takes  up  piece  after 
piece  of  glass  from  among  the  hundreds  of  different  colored 
sorts  which  he  has  at  hand,  and  combines  two,  three,  or 
four  of  them,  until  he  finds  the  exact  color  he  is  in  search 
of.  These  pieces  are  then  handed  to  the  workmen  to  be 
mounted  up  in  the  window  in  exactly  that  combination. 
This  device,  which  gives  an  ahnost  infinite  freedom  to  the 
designer,  has  perhaps  the  fault  of  lack  of  durability,  but  of 
that  we  can  not  yet  be  certain.  It  allows  of  such  unex- 

ampled splendor  of  effect  that  every  possible  expedient  for 
its  protection  would  be  justified,  even  to  the  setting  of  a 
complete  window  of  clear  glass  outside  to  protect  the  col- 

ored window  from  the  weather. 

Bibliography. — For  glass  vessels,  see  the  works  on  classical 
archa'ology  and  on  decorative  art  named  under  Ornament  ; 
see  also  Deville,  llistoire.  de  V Art  Je  la  Verrarie  dans  I'An- 
f ignite  (1873);  Jjaliarte,  Les  Arts  Indnstriels;  Catalogue  of 
the  Colli'rtion  of  (jlaKu  formed  liij  Felix  Slade  (1871),  con- 

taining an  introduction  and  notes ;  W.  Froehner,  La  Verrerie 
Antique  (1879);  La  Collection  Spitzer,  6  vols,  folio.  For 
windows,  see  Langlois,  Essai  sw  la  Peinture  sur  Verre 
Ancienne  et  3Ioderne  (1832) ;  F.  de  Lasteyrie,  llistoire  de  la 

Peinture  sur  Verre  d'apres  sen  Monumenh  (1852) ;  Winston, 
Inquiry  into  tlie  Sti/les  of  Ancient  Glass  Paintings,  espe- 

cially in  England  (1867);  Magne  (Lucien),  L'(Euvre  des Peintres  Verriers  Franfais,  a  valuable  work  with  latest  and 
safest  conclusions  clearly  stated  in  its  introductory  pages; 

Viollet-le-Duc,  Dictionnaire  Raisonne  de  l' Architecture 
Franfaise,  article  Vitraux;  and  for  illustration,  see  besides 
the  above  Decloux  and  Doury,  La  Sainte  C/iapelle  du  Pa- 

lais; Martin  and  Cahier,  Vitraux  Peints  de  Saint-i]tienne 
de  Bonrges  (1841-44);  Hucher,  Vitraux  Peints  de  la  Cathe- 
drale  du  Mans ;  Monographie  de  la  Cathedrale  de  Chartres. 

KUSSELL  StURGIS. 

Glass-blowiug':  See  Glass. 
(lilasschord :  See  Harmonica. 

{wla.ss-orab  ;  a  name  given  to  the  young  of  the  spiny  lob- 
sters {Paliniiriis,  etc.)  on  account  of  its  transparent  charac- 
ter. These  young  are  very  thin  and  leaf-like,  and  formerly 

were  regarded  as  adults  and  described  as  belonging  to  a 
genus  Phyllosoma.  .1.  S.  K. 

Glass'ites:  the  followers  of  John  Glass  (1G0,'5-1773),  a 
Scottish  minister;  b.  at  Auehtermuchty,  Sept.  21,  1695; 
graduated  at  St.  Andrews;  became  pastor  at  Tealing,  For- 

farshire, 1791.  Identifying  the  Church  with  the  kingdom  of 
heaven,  and  inferring  that  the  Church  ought  to  consist  only 

Glass-snake. 

of  truly  spiritual  Christians,  he  formed  a  society  (1725) 
si>parate  from  the  multitude;  and  this  ecclesiola  in  eccksia 
<;ontiuued  to  cling  to  its  "  overseer  "  even  after  his  deposi- 

tion by  tlu'  assembly  (1730),  and  in  course  of  time  developed 
quite  a  number  of  peouliaril  ies  in  doctrine,  discipline,  and 
worship.  In  1730  he  removed  to  Dundee.  His  followers 
Wei'c  called  Ghissites.  lu  1733  he  renioved  to  I'crlh.  and 
there  he  was  joined  by  Robe]-t  Sandennm.  who  w;is  destined 
to  be  liis  son-in-law  and  to  give  his  own  name  to  the  sect  (see 
Sandemanians).  I),  in  I'<'rth,  Nov.  2, 1773.  His  works  were 
published  in  Dundee  (5  vols.  8vo.  1782-83). 

Revised  by  S.  Jl.  Jackson. 

Olass-.snake  :  a  name  applied  to  a.peculiar  lizard  (Ophio- 
saurus  ventralis)  of  the  Southern  U.  S.  The  outward  re- 
sendilance  to  a  serpent  is  very  .striking, 
owing  to  the  total  absence  of  external 
lindjs  and  the  very  elongate  body,  but  the 
animal  is  nevertheless  a  true  lizard,  and 
has  no  aflBnity  with  the  snakes.  The  tail 
is  readily  broken  by  a  blow,  or  even  by 
rough  handling,  and  from  this  fact  and 
its  snake  -  like  appearance  the  popular 
name  is  derived.  As  in  other  lizards  the 

tail  may  lie  re]iroduced,  but  the  lost  back- 
bone is  represent<'d  by  a  granular,  carti- 

laginous rod.  The  glass-snake  attains  a 
length  of  2  or  even  3  feet,  is  green  above, 
with  black  markings,  an<i  yellowish  be- 

low. The  name  is  sometimes  given  to 

limbless  lizards  of  the  genus  I'seudopus,  found  in  Southern 
Europe  and  Asia.  F.  A.  Lucas. 

Glass,  Soluble;  See  Water-glass. 
Glass-sponges;  various  species  of  sponges  belonging  to 

the  genera  Ilyalonema,  Holtenia,  Pheronema,  Euplertella, 
etc.,  of  the  family  Ilexactinellidtc.  They  form  a  firm  skele- 

ton of  hyaline  six-rayed  siliceous  sjiicules  (see  Sponges), 
which,  when  the  fleshy  portions  are  washed  away,  remain 
hanging  together,  forming  a  framework  resembling  the 
finest  spun  glass.  In  some  forms  there  is  in  addition  a 
cable  formed  of  long  siliceous  spicules  which  serve  to  anchor 
the  sponge  to  the  bottom  of  the  ocean.  Euplectella  asper- 
gilluni  of  ihe  Philipiiines  is  the  Venus  flowcr-liasket  sponge  of 
dealers,  while  Ilyalonema  sieholdii  of  .lapan  is  the  most 
common  glass-rojie  sponge.  All  the  glass-sponges  are  in- 

habitants of  deep  water;  they  are  related  to  the  fossil 
sponges  {Ventriculites)  of  the  chalk.  J.  S.  Kingsley. 

Glass  Staining  and  Painting;  See  Glass. 

Glas'tonbiiry  :  town  of  England ;  county  of  Somerset ; 
36  miles  S.  of  Bristol  (see  map  of  England,  ref.  13-F);  with 
some  interesting  remains  of  a  once  celebrated  Benedictine 
abbey.  Joseph  of  Arinuithea  is  said  to  have  journeyed  to 
Britain  and  built  a  church  at  (ilastonbury.  The  abbey  was 
certainly  one  of  the  earliest  ecclesiastical  institutions  of 
England,  and  it  flourished  uninterruptedly  down  to  the 
time  of  the  Reformation.  Many  writers  believe  that  the 
mythical  isle  of  Avalon  was  originally  identical  with  the 
peninsula  where  Glastonbury  stands.  TJie  river  Brue  flows 
by.  the  old  town,  which  was  anciently  an  episcopal  city. 
There  are  manufactures  of  pottery,  mats.  rugs,  and  gloves. 
Pop.  (1891,  with  its  registration  district)  11,897. 

Glatz,  glaats,  or  Glas,  gla'as:  town  of  Prussia,^  in  the province  of  Silesia,  on  the  Neisse ;  58  miles  by  rail  S.  S.  W. 
of  Breslau.  It  is  strongly  fortified,  and  has  extensive  manu- 

factures of  damask,  linen,  ribbons,  plush,  leather,  and  ci- 
gars.    Pop.  (1890)  13,501. 

Glauber's,  glaw'bcrz.  Salt  [Germ.  (iJauhersalz.  named from  the  German  cliemisl  J.  K.  (ilauber  (d.  1668).  who  first 

prepared  it];  called  formerly  .srt?  »n'™i(7c.  the  neutral  sul- phate of  soda  (Na2SO4.10HJO),  a  salt  found  native  in  sea 
water,  in  mineral  springs,  and  especially  in  the  alkaline  soils 
and  waters  of  the  Western  plains  and  mountains  of  the 
U.  S.  It  was  formerly  much  used  in  medicine  as  a  cathar- 

tic, but  is  now  so  employed  chiefly  in  veterinary  practice. 
In  the  arts  its  formation  takes  place  on  a  very  extensive 

scale  during  the  production  of  carbonate  of  soda  from  com- 
mon salt.  The  suljihate  is  converted  into  the  carbonate  of 

soda  by  various  methods.     See  Soda-ash. 

Glancliau,  glow'A-how:  town  of  Saxony;  on  the  Mulde; 
30  miles  liv  rail  W.  of  Chemnitz  (see  map  of  German  Em- 

pire, ref.  5-^G).  It  is  picturesquely  situated,  and  has  very  ex- 
tensive manufactures  of  woolen  goods,  carpets,  paper,  and  dif- 

ferent kinds  of  machinery  and  hardware.    Po]i.  (1895)  28,133. 
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Glail'cias  (in  Or.  rxauitfas) :  a  bioiizc-fouiider  of  iligiim; 
flourished  about  490-470  B.  c. ;  celol)raled  for  liis  statues  of 
coinlialaTils  ill  the  games.  He  cast  the  chariot  and  a  statue 
of  Gki.o  ((/.  v.),  the  tyrant  of  Syracuse  and  con(|ueror  in  the 
chai'iot-race  at  Olynipiii,  in  48.5  n.  c. ;  made  statues  of  the 
wrestlers  Philo  of  Coreyra,  and  Ghiucus  of  Carystus  (the 
exact  date  can  not  be  fi.\ed),  and  also  of  Theagenes  the  Tlia- 
sian,  con(|Ueror  at  the  Olympic  games  in  4hO  b.  c.  See 
liriinn,  Gtschiclite  dur  Griechischtiu  Kunxtlcr,  i.,  p.  83 
(Brunswick,  1853). — A  physician  of  the  Knii)iric  scnool ; 
teacher  of  II(n'acIides  of  Tarentum,  and  one  of  the  earliest 
interpreters  of  (he  writings  of  Hippocrates,  the  dillicult 
words  in  which  he  arrangeil  in  a  sort  of  le.\icon,  in  alpha- 
betic^al  order,  but  too  much  in  detail,  as  Kuotian  {q.  r.) 
implies  in  referring  to  the  work  in  his  own  glossary,  still 

extant.  "  J.  R.  S.  Stkrr'ett. 
Glauco'ma  [Gr.  yKavKwfua,  glaucoma,  deriv.  of  y\auK6s, 

bluish  green,  light  blue,  gray — so  called  from  the  greenish 
or  bluish  tint  of  the  pupil  in  this  <lisease] :  a  disease  charac- 

terized by  increased  intraocular  tension,  caused  by  the 
augmented  volume  of  the  vitreous  and  aqueous  humors. 
It  is  marked  by  a  gradual  loss  of  sight  and  by  pain,  often 
very  intense.  It  is  acute  or  chronic.  The  o]ihtlialnioscope 
affords  the  surest  tests  of  its  existence.  It  is  a  disease  of 

advanced  life,  and  very  frequently  leads  to  complete  blind- 
ness. The  best  treatment  begins  in  the  early  performance 

of  iridectomy,  which  sometimes  arrests,  and  almost  always 
palliates,  the  symptoms.         Revised  by  William  Pepper. 

(ilaufoiiite  [deriv.  of  Gr.  y\avK6s.  bluish  green,  gray] :  a 
mineral  of  green  color  occurring  abundantly  in  Secondary 
and  Tertiary  greensands  and  chloritic  marls,  and  composed 
of  silica  46  to  56  per  cent.,  ferrous  oxide  20  to  25  per  cent., 
potash  5  to  13  per  cent.,  alumina  4  to  14  per  cent.,  and  wa- 

ter 0  to  10  per  cent. 

GlauciiS  (in  Gr.  r\avKos) :  the  name  of  several  personages. 
(1)  A  bronze-founder  of  Chios,  according  to  Ilerodotus, 
tliough  others  assign  him  to  Samos.  He  was  said  to  have 
invented  the  art  of  soldering  bronze  and  of  tempering  it  by 
fire  and  water.  His  most  famous  work  was  the  celebrated 
bronze  base,  on  which  was  placed  a  silver  vase,  dedicated  by 
Alyattes  II.,  King  of  Lydia  (617-561  b.  c),  to  Apollo  at  Del- 

phi. The  work  was  spoken  of  with  admiration  by  Herod- 
otus, and  Pausanias  (x.,  16.  1)  gives  an  accurate  description 

of  it  (the  silver  vase  had  disap])eared  in  his  time — 180  A.  D.). 
The  base  was  of  such  sujierior  workmanship  that  it  gave 
rise  to  the  proverb  rxavKov  rdxvr}.  (See  Brunn^  Geschichte 
der  Oriechischen  Kunstlei;  i.,  pp.  29-;W,  Brunswick,  1853.) 
(2)  A  sea-god,  who  followed  after  the  ship  Argo  and  prophe- 

sied to  the  heroes  on  board.  Originally  he  was  a  fisherman 
of  Anthedon  in  Bojotia,  and  was  one  day  assorting  his  fish 
on  a  grassy  bank  that  had  never  been  trodden  by  man 
nor  grazed  by  cattle.  Suddenly  the  dead  fish  leaped  up  and 
sprang  into  the  sea.  This  was  due  to  a  life-giving  weed  of 
which  Glaucus  had  no  sooner  eaten  than  he  too  sprang  into 
the  sea.  The  gods  of  the  sea  purified  him  from  mortality 
and  made  him  immortal.  He  fell  in  love  with  the  mortal 
maiden  Scylla,  who  repulsed  him.  He  consulted  Circe,  who 
fell  in  love  with  him,  and  to  rid  herself  of  Scylla  mixed 
poisons  in  the  water  of  tlie  sea  where  Scylla  bathed  daily. 
Scylla  waded  in  only  up  to  her  thighs;  her  legs  were 
changed  by  the  poisoned  water  into  horrid  dogs,  while  her 
upper  body  remained  that  of  a  beautiful  maiden.  (See  Ga- 
dechens,  Glaukos  der  Meergoft,  Gottingen,  1860:  Vinet, 
Recherches  et  conjectures  sur  le  Mi/the  de  Glaucus  et  de 
Scylla,  Paris.  1843;  Roscher,  Lexicon  under  Glaukos.)  (3) 
Son  of  Minos,  King  of  Crete,  who  when  a  child  fell  into  a 
vessel  of  honey  and  was  drowned.  Minos  compelled  the 
seer  Polyidus  to  restore  Glaucus  to  life,  and  to  instruct  him 
in  the  art  of  prophecy.  Polyidus  did  this  under  compul- 

sion, but  he  also  caused  Glaucus  to  forget  his  instructions. 
(See  Hock,  Kreta.  Gottingen,  1829 ;  Roscher.  Xekfar  und 
Amhrosia.  Leipzig,  1883;  Gadechens  in  Arch.  Zeitung.  1880, 
p.  69  f.)  (4)  Son  of  Sisyphus,  King  of  Corinth  and  father 
of  Bellerophon,  who  in  defiance  of  the  laws  of  Venus  tried  to 
make  his  horses  strong  by  preventing  them  from  copulating. 
Venus  caused  him  to  be  torn  in  pieces  by  his  horses,  whom 
she  had  made  mad  by  the  water  of  a  sacred  fountain,  or  by 
a  weed.  The  spirit  of  Glaucus  afterward  made  horses  shy 
during  the  Isthmian  games.  The  myth  was  treated  by 
jlOschyliis.  (See  Hermann,  De  JE-ichijli  Glands  dissertatio, 
1812;  and  Welcker.  Die  A.ichylische  Trilogie  Prometheus, 
p.  5R1  ;  Viilckcr,  Mjithologie  des  Jap.  Ge.irlilec.htes,  p.  126 
I.)    (5)  A  companion  of  Sarpedon,  nephew  of  Bellerophon, 

leader  of  thfLyeians  andoncof  thebravcstof  thealliesof  the 
Trojans.  When  Glaucus  and  Diomedes  were  about  to  fight 
they  discovered  that  ancestral  ties  of  hospitality  bound  them 
together,  so  that  th(!y  .separated  in  pesiee  after  having  ex- 

changed their  armor,  (jlaucus  giving  his  priceless  golden 
armor  in  exchange  for  the  bronze  armor  of  Diomedes,  a  cir- 

cumstance which  gave  rise  to  the  w<jrds  of  Homer,  xpiiff' 
XaKKciwi',  words  destined  to  become  proverbial  for  all  time. 
Glaucus  is  finally  killed  by  Ajax.  (6)  Glaucus,  the  author 
of  six  small  poems  in  the  Greek  Antliuloyy.  (7)  A  famous 
athlete  of  Carystus.  who  won  numerous  victories  in  all  four 
of  the  games  of  Greece.  The  exact  date  of  his  victories 
is  not  very  certain,  the  chief  determining  factor  being  the 
fact  that  his  statue  as  Olympic  victor  was  made  bv  Glau- 
ciAS  (}.»'.).  J.  a.  S.  Stekbett. 

Glaiix  [Mod.  Lat.,  from  Lat.  glaux  =  Gr.  yKai^,  used  by 
analogy  of  yKai^,  owl,  instead  of  the  more  correct  y\ii, 
milk-vetch] :  a  genus  of  primulaceous  plants,  represented  on 
the  North  Atlantic  shores  of  Europe  and  America  by  the 
G.  maritima,  a  little  fleshy  perennial,  which  also  grows  be- 

yond the  Mississippi,  to  the  northwestward.  Its  fleshy 
leaves  make  good  i>ickles. 

Glaze :  See  Pottery  axd  Porcelaix. 

Gleason,  Frederick  Grant  ;  musician ;  b.  at  Middle- 

town,  t'oiin.,  Dec.  17,  1848.  He  early  developed  a  talent  for 
music,  anil  l>y  his  sixteenth  year  he  had  written  two  works, 
an  oratorio.  The  Captinty.  and  a  Christinas  oratorio,  which, 
though  crude,  sliowed  talent.  He  studied  at  Hartford, 
Conn.,  under  Dudley  Buck,  and  then  went  to  Leipzig,  and 
in  1870  to  Berlin.  He  also  studied  English  music  in  Lon- 

don. Returning  home,  he  became  an  organist  in  Hartford, 
Conn.,  and  in  1876  went  to  Chicago,  where  lie  has  since  re- 

mained, teaching,  composing,  and  acting  as  music  critic  for 
The  Tribune  of  that  city.  His  compositions  include  two 
operas,  Otho  Viaconti  and  Ilontezuma ;  three  cantatas, 
God  our  Delii'erer,  Tlie  Culprit  Fay,  and  Praise  of  Har- 

mony ;  several  trios,  sonatas,  and  other  works,  as  well  as 
many  songs  and  other  smaller  pieces.  D.  E.  Hervey. 

Glel)e  [from  O.  Fr.  glebe,  glebe  <  Lat.  gleba,  clod,  lump 
of  earth] ;  in  English  and  Scottish  ecclesiastical  law,  the 
land  which  belongs  to  a  church.  It  constitutes  a  part  of 
the  revenue  of  a  benefice,  and  is  vested  in  the  incumbent. 
By  statute  certain  commissioners  have  power  to  ascertain 
and  define  the  boundaries  of  the  glebe-lands  of  any  benefice, 
or,  with  consent  of  the  ordinary  or  patron,  to  exchange 
them  for  other  lands,  either  in  the  same  or  an  adjoining 

parish. Glede  [M.  Eng.  glede  <  O.  Eng.  glida  (  ;  leel.  gleda),  kite, 

deriv.  of  gl'idan,  glide] :  a  bird  mentioned  in  the  authorized 
English  version  of  the  Bible  under  this  name  ;  generally  be- 

lieved to  be  the  common  kite  (Milrus  regalis)  of  the  Old 
World,  though  some  authorities  make  it  some  species  of 
vulture. 

Gledit'sia,  or  Gledit'schia  [Jlod.  Lat..  named  for  the 
German  botanist  J.  G.  (ileditsch  (1714-86)]  :  a  genus  of  trees 
of  the  family  LeyuminoscE,  represented  in  the  L^.  S.  by  the 
honey-locust  (G.  friacanthos)  and  the  water-locust  (G. 
nquatica).  Although  it  shares  the  name  of  locust  with  the 
Robinia  pseudacaciu.  it  differs  widely  from  that  tree,  e.spe- 
cially  in  its  more  compound  leaves,  small  leaflets,  compound 
thorns,  large  flat  porls  filled  when  ripe  with  a  sweet  honey- 

like substance,  and  its  inconspicuous  flowers.  It  is  a  good 
hedge-plant  and  an  ornamental  tree.  Its  timber  is  very 
heavy,  resembling  that  of  the  common  locust,  but  coarser. 
The  water-locust  is  a  small  tree  growing  in  swamps  in  the 
West  and  Southwest.  There  are  one  or  two  North  Asiatic 
species.  (See  Locust.)  .Linnseus  spelled  the  name  as  given 
first,  but  many  botanists  follow  the  second  spelling. 

Revised  by  Chaeles  E.  Bessey. 

Glee  [M.  Eng.  glee,  gleo  <  0.  Eng.  gle  o.  joy,  mirth,  music 
<  Indo-Eur.  ghleu->  Gr.  x^^"')-  j^st-  joke  :  Russ.  glumitu, 
to  jest ;  Lith.  gtaudas.  annisement] :  a  species  of  musical 
composition  in  three  or  four  parts,  and  usually  of  two  or 
more  movements  ;  originally  written  for  voices  without  in- 

strumental accompaniment.  It  is  of  English  origin,  and  ap- 
pears to  have  sprung  from  the  old  part-songs  and  madrigals 

which  were  furnished  in  abundance  by  the  composers  of  the 
sixteenth  and  seventeenth  centuries,  and  were  commonly 
used  on  occasions  of  joy  and  festivity,  as  well  as  for  social 
entertainment  in  private  circles.  By  degrees  the  distinctive 
marks  of  these  several  classes  of  compositions  have  been 
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more  or  less  olilik-ratcd,  and  the  name  (jlee  is  given,  in  a 
broad  sense,  to  almost  any  secular  part-sung. 

Revised  Ijy  Dudley  Buck. 
(Jlcet :  See  GoNoKRiKEA. 

Gleicheiiia'cea! :  See  FiiRNWonrs. 

Glfiig',  gleg,  George  Rorert,  M.  A.:  antlior,  b.  at  Stir- 
ling, Seotlanil,  Apr.  20,  17!Ki;  son  of  the  IJishop  of  Brechin; 

educated  at  Glasgow  and  Balliol  College,  Oxford ;  entered 
the  army  in  1812;  served  in  Spain  against  Napoleon  1813, 
and  in  the  U.  S.  in  1814,  and  was  badly  woimded  near  Wash- 

ington, D.  C. ;  took  orders  in  the  Ciuireh,  and  after  receiv- 
ing several  preferments  was  made  chaplain-general  of  the 

Hrilisli  army  in  1846,  which  office  ho  resigned  in  1875.  In 

1848  he  became  a  prel)cndary  of  St.  Paul's.  Author  of 
many  historical  and  other  works,  among  which  are  a  novel, 
r/ie  Subaltern  (1825) ;  History  of  British  India  (4  vols., 
1831-33) ;  Family  History  of  England  (3  vols.,  183G-54) ;  a 
one  volume  History  of  England ;  a  laudatory  Mamoir  of 

Warren  Hastings  (1841);  Military  Hist'ory  of  Oreat  Brit- ain (1845):  Cain/iaigns  at  Washinqton  and  Neiv  Orleans 
(1847) :  Life  of  Olive  (1848) :  Life  of  Wellington  (1862),  etc. 
D.  near  Wmchfield,  Hampshire,  England,  .July  9,  1888. 

ttleiicoe,  glen-ko' :  a  valley  of  Argyleshire,  Scotland ;  the scene  of  the  massacre  of  a  numlier  of  the  IMacdonalds.  The 
Highlanders  who  had  favored  .James  II.  and  showed  great 
reluctance  to  submit  to  the  rule  of  William  III.  and  Mary 
were  promised  full  pardon  if  their  submission  were  tendered 
before  Jan.  1,  1692.  Tlie  Maodonalds  had  shown  themselves 

particularly  oifensive,  but  finally  submitted.  Sir  .John  Dal- 
rymple,  Master  of  Stair,  taking  advantage  of  a  technical 

irregularity  in  the  form  of  their  submission,  obtained  a  wai'- 
rant  from  King  William  to  extirpate  the  tribe.  According- 

ly, Capt.  Campbell,  of  Glenlyon,  with  120  men,  quartered  in 
Glencoe,  and  was  hospitably  received  by  the  Macdonalds. 
A  fortnight  later,  Feb.  1,  1692,  he  attacked  his  hosts  without 
warning,  and  sixty  men  were  slain.  About  three-fourths  of 
the  tribe  escaped  under  cover  of  a  violent  storm,  but  many 
of  the  women  and  children  perished  from  exposure  to  the 
jiiercing  cold. 
Glencoe :  village  (founded  1854) ;  capital  of  McLeod  eo., 

Minn,  (for  location  of  county,  see  map  of  Minnesota,  ref.  9- 
D);  on  Buffalo  creek  and  on  the  Chi.,  Jlil.  and  St.  P.  Rail- 

way ;  60  miles  W.  of  St.  Paul.  It  is  in  an  agricultural  region, 
and  has  several  flour-mills,  but  no  other  manufactures.  It 
also  has  7  churches,  3  denominational  and  2  public  schools, 
3  banks,  and  2  weekly  newspapers.  Pop.  (1880)  1.078  :  (1890) 

1,649 ;  (1895)  3,023.  Editor  of  "  Register." 
Glendive:  town;  capital  of  Dawson  co.,  Mon.  (for  loca- 

tion of  county,  see  map  of  Montana,  ref.  5-L) ;  on  the  Yel- 
lowstone river  and  on  the  North  Pac.  Railroad ;  55  miles 

N.  E.  of  Miles  City.  It  has  become  an  important  shipping- 
point  for  a  large  agricultural  and  stock-raising  region,  and 
contains  3  banks  and  1  weekly  newspaper.  Pop.  (1890)  not 
in  census;  (1893)  estimated,  1.500. 

Glen'dower,  Sir  Owen  (Owain  Olyndwr  Bit) :  great- 
grandson  of  Llewellyn,  the  last  Welsh  monarch ;  b.  in  Mer- 

ionethshire, Wales,  about  1350 ;  studied  law ;  was  made  a 

barrister  of  London,  became  an  esquire  of  Richard  II.'s 
guard,  and  in  1387  was  knighted.  He  was  present  when 
Richard  surrendered  himself  to  Northumberland,  but  after 
the  depositicm  of  the  king  he  retired  into  private  life. 

Hardly,  however,  had  Henry  I\'.  ascended  the  throne  be- fore Reginalil  took  forcible  possession  of  a  piece  of  waste 
land  which  had  been  settled  by  the  court  to  be  the  property 
of  Owen,  and  neither  the  king  nor  the  Parliament,  to  whom 
Owen  appealed,  was  found  willing  to  do  him  justice,  though 
the  Bishop  of  St.  Asaph  solemnly  warned  them  that  all  Wales 
might  rise  in  rebellion.  Henry  IV.  had  a  grudge  against 
Owen,  and  on  an  unfounded  suspicicm  he  even  went  so  far 
as  to  deprive  him  of  the  estates  he  held  from  the  crown  and 
give  them  to  Reginald.  But  wlien  the  latter  tried  to  take 
possession  of  the  estates,  Owen  mustered  all  his  followers  to 
offer  resistance,  and  when  the  king  took  the  side  of  Regi- 

nald, all  Wales  rose  in  reliellion  in  behalf  of  Owen.  In  1400 
Owen  struck  the  first  blow  by  burning  Ruthin,  and  the 

king's  invasion  of  Wales  with  a  large  array  had  no  effect,  as 
Owen  retired  into  the  mountain-fastnesses.  His  great  vic- 

tory over  Mortimer  (.June  32,  1402),  his  formal  proclamation 
as  Prince  of  Wales,  and  his  alliance  with  Prance  made  the 
king  much  alarmed.  But  in  1403  Prince  Henry — afterward 
Henry  V. — at  the  head  of  a  large  army  defeated  Percy  at 
Shrewsbury.     In  the  spring  of  1405  Prince  Henry  defeated 

Owen  twice.  Nevertheless,  when,  in  .July,  a  considerable 
French  force  under  the  command  of  Hugueville  landed  at 

Milford  Jlaven,  Owen  was  able  to  join  them  with  a  respect- 
able number  of  troops.  The  allied  force  moved  toward 

Worci^st.cr,  where  the  King  stood ;  but  no  battle  was  fought, 
and  the  French  troops  returned  home  without  having  done 
anything.  Owen,  however,  continued  the  war,  and,  though 
his  power  greatly  decreased,  he  never  submitted.  Henry  V. 
finally  oflerad  him  full  pardon.  Authorities  disagree  as  to 

the  time  of  his  death,  which  occuri-cid  in  Monmoutlishire 
probably  after  1415.  Revised  by  C.  K.  Adams. 

Glenelg' :  a  river  in  Victoria,  Australia.  It  rises  in  the 
Grampian  Mmintains,  passes  into  South  Australia,  and  after 
a  course  of  281  miles  falls  into  the  Southern  Ocean  E.  of 

Cape  Northumberland. 
Glen  Roy :  a  deep  valley  in  the  Highlands  of  Central 

Scotland,  Inverness-shire;  drained  S.  W.  by  the  Roy  into 
the  Spean.  On  the  slopes  of  the  glen  are  several  distinct 
shore-lines,  known  as  the  "  Parallel  Roads  of  Glen  Roy  "  ; 
the  uppermost  is  1.149  feet  above  sea-level,  the  others  are 
somewhat  lower.  These  "  roads  "  mark  the  shores  of  a  tem- 

porary lake,  formed  when  the  mouth  of  the  glen  was  closed 
by  a  great  stream  of  ice  during  the  glacial  period;  the 
higher  shore-line  agrees  closely  with  the  level  of  the  pass 
(1,151  feet)  at  the  head  of  the  glen,  by  which  the  waters  of 
the  lake  were  discharged  E.  into  river  Sjjey.  Glen  Gloy, 
next  N.  W.  of  Glen  Roy,  has  a  similar  shore-line  at  1,165 
feet,  and  Glen  Spean  has  less  distinct  lines  at  a  height  of 
857  feet.  W.  M.  Davis. 

Glens  Falls ;  village  :  Warren  co.,  N.  Y.  (for  location  of 
county,  see  map  of  New  York,  ref.  3-J) ;  on  the  Hudson  river, 
between  Saratoga  Springs  and  Lake  George,  and  on  the 

Delaware  and  Hudson  Canal  Company's  Railroad  ;  50  miles 
N.  of  Albany.  It  is  noted  for  its  water-power,  mills,  lime, 
black  marble,  canal,  water-works,  beautiful  fountain,  hand- 

some soldiers'  monument,  and  cave.  It  has  a  large  iron- 
foundry,  machine-shop,  gas-works,  paper-mill,  stone  sawing- 
mill,  brick  and  terra-cotta  works,  several  large  sawmills 
run  by  water-power,  a  number  of  lath-mills,  steam  saw  and 
planing  mills,  plaster-mills,  and  about  thirty  lime-kilns, 
which  turn  out  more  than  480.000  barrels  of  lime  annually. 

It  also  contains  Glens  Palls  and  St.  Mary's  Academies,  a 
union  school,  an  electric  street  railway.  2  electric-lighting 
plants,  opera-house.  3  banks,  and  3  daily  an<l  4  weekly  news- 

papers, and  a  pei'inanent  summer  school  for  teachers,  for which  the  citizens  erected  a  fine  building.  Pop.  (1880)  4,900 ; 

(1890)  9,509.  Editor  op  "  Star." 
Glenwood :  city  (settled  as  a  town  1846;  made  county- 

seat  1853) :  capital  of  Mills  co.,  la.  (for  location  of  county, 
see  map  of  Iowa,  ref.  7-1)) ;  on  the  Chi.,  Burl,  and  Q.  Rail- 

road ;  20  miles  S.  E.  of  Council  Bluffs.  The  principal  in- 
dustries are  farming,  fruit-growing  and  shipjnng,  and  can- 

ning of  vegetables.  The  city  has  a  court-house,  city-hall, 
armory  and  hall,  water-works  with  supply  from  artesian 
wells,  and  electric  street  lighting,  and  contains  6  churches, 

3  public  schools,  the  State  Institution  for  Feeble-minded Children  (which  lias  an  annual  average  of  450  inmates),  2 
banks,  and  3  weekly  and  1  semi-monthly  periodicals.  Pop. 
(1880)  1,793;  (1890)  1,890;  (1895)  2,143. 

Editor  of  "  Opinion." 

Gleyre,  glar,  Charles  Gabriel:  figure-painter;  b.  at 
Chevilly,  in  Switzerland.  Mav  2.  1806.  Pupil  of  Hersent, 
Paris;  medals.  Salons,  1843  ami  1845.  He  was  a  good 

draftsman  and  popular  instructor  in  Paris.  Important 

works  by  him  are  in  the  museums  at  Basel  and  Lausanne: 
Lost  Hlusions  (1843)  is  in  the  collection  of  W.  T.  Walters, 
Baltimore,  Md.     D.  in  Paris,  May  5.  1874.  W.  A.  C. 

Glinka,  glin'ka"a,  Michael  Ivanowitch:  composer;  b.  at 

Smolensk,  Russia,  Mav  20, 1804.  He  is  one  of  Russia's  great- est composers.  His  opera  Life  for  the  Czar  is  his  greatest 

work,  and  is  highlv  popular  iii  Russia.  It  contains  some  na- tional Russian  meloilies.      D.  in  Berlin,  Feb.  15,  1857. 
D.  E.  H. 

Glio'ma.  plur.  Glioniata  [Jlod.  Lat.,  deriv.  of  Gr.  y\la, 

glue] :  a  tumor  of  the  brain  substance,  or  more  rarely  of 

other  parts,  representing  in  its  structure  the  neuroglia  or 
connective  tissue  of  the  nervous  system.  It  consists  of  a 

finely  reticulated  material  containing  many  roundish  nu- 
clei. It  produces  symptoms  merely  by  mechanical  pressure. 

Treatment  is  of  no' avail.  William  Pepper. 
Gli'res  [Lat.,  dormice] :  the  name  given  by  Linnseus  to 

that  group  of  mamnuUs  usually  called  Rodentia  (q.  v.). 
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Glis'iin,  lioDNKV,  51.  1).:  li.  ul  Ijiiijjmiovc,  Fi-fdei-iek  en., 
Md.,  .liui.  ~i).  1827;  griuluatod  in  the  mcdii^d  dopartiiiciit 
of  tiie  UiiiviTsity  of  Miirjland,  Ualliiiioiv,  Md.,  Mar.,  1H4!»; 

assistant-surgeon  U.  8.  army  in  May,  IH.'iO:  ten  years'  si-rv- 
ict!  in  the  army — five  lieing  on  plains,  and  five  in  Oregon 
(luring  her  territorial  Imlian  wars;  iiraetiecd  medieine  in 
Porlla.nd,  Oi'e. ;  delcgul(^  to  Seventh  Internal  ional  Med- 

ical Congress  in  Lonilon  1H81  ;  nu'mber  Ninth  lnt(>rna- 
t ional  Medieal  Congi-ess  1887;  emeritus  Professor  of  (_)bsl,et- 
ries,  Willamette  University.  Author  of  Journ/il  of  Ann;/ 
Life  (1874) ;  Tcxt-buokof  MmJt'rn  ilidwifcrii  (Phila(lel|ihia, 

1H81);   Two  }>«)•.</«  .£^MTOj5e  (New  York',  1887). 
(ilis'son,  Pkancis,  M.  D.  :  physiologist;  b.  at  Ham])i- 

sliam,  Dorsetshire,  England,  l.'5i)7:  took  the  ma.st.er's  degree 
at  both  Cambridge  and  Oxford :  took  the  degrees  in  medi- 

eine at  Cambridge  (M.  D.  Ifi:i4):  in  1686  became  Professor 
of  Physic  there ;  and  in  168!)  Professor  of  Anatomy  in  the 
•College  of  Physicians,  London.  He  wrote  learned  Latin 
treatises  on  the  anatomy  of  the  liver  (1654),  on  rickets 
(1650),  on  the  intestines  (1677).  and  other  works;  practiced 
at  London  and  CVilchester;  had  a  wide  fame  as  a  subtle  and 
profound  |ihilosoplier  and  a  skillful  anatomist.  His  fame  is 

perpetuateil  in  "  (ilisson's  capsule,"  a  constituent  of  the  liver 
first  discovered  by  him.     D.  in  London,  Oct.  14,  1677. 

Gloaff,  glog,  Paton  James,  t).  D. :  a  minister  and  scholar 
in  the  Church  of  Scotland;  b.  in  Perth,  Scotland,  May  17, 
182:3:  educated  at  Perth  Academy  and  the  Universities  of 
Edinburgh  and  of  St.  Andrews.  He  was  minister  of  Dun- 

ning 1848-60,  of  Blantyre  18(i0-71,  and  of  Galashiels  1871- 
■92,  and  living  in  Edinburgh  18'J2.  He  published  Assuranrc 
of  Salmfion  (Edinburgh.  1853;  2d  ed.  Glasgow,  1869);  Jux- 
tificatinn  (Edinhin-gh,  1856) ;  Primeval  World,  or  Rehitionx 
■of  Geology  to  Theology  {1SH9);  The  HeKurrecium  (Lonilon, 

1862);  translation  of  Lechler"s  Commentary  on  the  Actn 
(Lange  Series,  New  York  and  Edinburgh,  1864);  Practinil 
C/iristiaiiity  (Glasgow,  1866);  Commentary  on  the  Aetn  of 
the  ApostleH  (2  vols.,  Edinburgh,  1869);  Introduction  to  the 
Pauline  Epistles  (1874);  translation  of  Meyer  on  the  Acts 
■(Edinburgh,  1877) ;  The  3Iessiamc  Prophecies  (Baird  Lec- 

tures, 1879);  translation  of  Liinemann  on  the  Thessalonians 
(Lange  Series,  1880);  translation  of  Huther  on  James  and 
Jude  (1881);  Life  of  Paul.  Bible  Primer  (Edinburgh,  1881); 

Ciiiitiiiriitary  on  t/ie  Epistle  of  James,  in  Schaff's  Popular 
Commentary  (New  York  and  Edinburgh,  1883) ;  Exeyetical 
Studies  (Edinburgh,  1884);  Introduction  to  the  Catholic 
Epistles  (1887) ;  Introduction  to  the  Johannine  Writings 
<London,  1891) ;  Subjects  and  Mode  of  Baptism  (1891) ;  The 
Life  of  St.  John  (Edinburgh,  1892).     Willis  J.  Beecheb. 

(ilobe  Amaranth :  the  Gomplirena  glohosa.  an  annual 
flowering  plant  of  the  Amaranth  family,  well  known  in  cul- 

tivation for  its  globose  purple  or  white  heads  of  imperish- 
able flowers — one  of  the  kinds  known  as  immortelles.  This 

species  is  East  Indian.  Many  of  the  .South  American  spe- 
cies (herbs  or  shrubs)  are  prized  for  their  medicinal  virtues, 

especially  Oomphrena  officinalis  and  macrocephala. 
Globe,  .Artificial  [via  Pr.  from  Lat.  jr/oiMs,  balLsjihere] : 

a  sphere  on  which  is  a  Map  (q.  v.).  Globes  set  forth  the 
•earth  or  heavens,  and  are  terrestrial  or  celestial.  On  the 
latter  the  stars  appear  as  they  would  if  seen  from  the  center 
of  the  earth,  while  the  former  is  a  literal  copy  of  the  earth 
itself,  with  the  addition  of  lines  or  circles  to  enable  one  to 
determine  the  position  of  places  and  the  movements  of  the 
sun  and  planets.  In  schools  globes  are  invaluable  as  a  step 
in  oliJBCt  teaching,  since  by  familiarity  with  them  yomig 
people  obtain  far  better  ideas  of  general  geography  than 
they  can  from  plane  charts,  as  appears  from  the  spherical 
map.  The  oldest  gloV)e  in  existence  is  that  in  the  Museum 

Borgia  at  \'eUetri,  probably  from  the  year  1225.  Celestial 
globes  of  gold,  on  which  the  stars  were  represented  by 
pearl.s.  were  made  by  the  Arabs.  But  the  impetus  which 
the  Arabs  gave  to  astronomy  and  geography  was  discour- 

aged by  the  Church,  which  opposed  the  theory  tliat  the 
world  was  round.  The  first  modern  globe-maker  was  Jo- 
hann  Schciner  (b.  1477  at  Karlstadt,  in  Franeonia),  a  distin- 

guished mathematician  and  astronomer.  Tycho  Bralie  also 
made  many  globes;  one  of  these,  4  ft.  7  in.  in  diameter, 
made  of  copper,  was  seen  liy  Picard  at  Coiienhagen  in  1671. 

The  process  of  making  globes  is  simple,  but  requires  great 
accuracy.  A  ball  of  iron  or  of  wood,  to  serve  as  a  Ijase  on 
which  to  make  the  globe,  is  first  made,  with  stout  wires  pro- 

jecting from  the  poles.  It  is  covered  with  a  coating  of  tlry 
paper,  and  on  this  are  laid  as  many  sheets  of  coarse  soft  or 
liard  paper,  damjied,  as  are  necessary  to  the  requisite  tliiek- 

ness,  which  is  generally  half  an  inch,  more  or  less,  according 
to  the  size.  This  of  course,  when  dry,  makes  a  hollow  ball 
oi papier  machi  or  thick  iiasteboard.  When  dry  it  is  hung 
by  the  wires  in  sockets,  and  made  to  turn  rapidly,  and  wliile 
so  revolving  the  edge  of  a  sharp  knife  cuts  the  globe  into 
two  hemispheres.  A  naind  slick  for  an  axis  and  support  is 
placecl  wilhin,  and  a  stout  wire  |irojeetiiig  from  either  end 
forms  the  poles.  The  two  segmeuls  are  then  united  and 
joined  with  glue.  This  is  placed  in  a  semicircular  disk  or 
band  of  steel,  and  being  coated  with  whiting  and  size  is 
nuide  to  revolve.  The  edge  of  the  steel  baiul  removes  any 
excess  of  size,  the  process  being  in  fact  turning.  The  equa- 

tor and  eclijitic  and  lines  of  lafituile  and  longitude  are  tneii 
marked  with  great  care.  The  ( wo  crossings  of  the  equator 
and  eclii)lic,  or  the  points  of  the  ecjuinoxes,  are  usually  the 
line  of  the  first  meridian,  and  from  Hut  point  of  the  vernal 
eijuinox  the  degrees  on  the  eijualor  and  ecliptic  begin.  Tlie 
maps,  which  are  generally  made  in  twenty-four  pieces,  with 
two  cin-ular  pieces  for  the  jjoles,  are  now  fitted  and  pasted 
on.  They  are  then  dried  and  highly  sized  before  being  var- 

nished. The  bra.ss  circle  in  which  most  globes  hang  by 
their  poles  is  called  the  universal  meridian,  since  any  given 

place  on  the  earth's  surface  nuiy  come  within  it.  This  brass meridian  is  held  within  the  broad  flat  circle  of  wood  called 
the  horizon  by  sliding  in  two  grooves.  The  liorizon  in 
some  globe.s  is  so  constructed  as  to  revolve  with  ease.  This 
horizon  is  supported  by  two  anus  and  a  base  forming  a 
stand,  on  which  it  rests.  By  sliding  the  meridian  the  poles 
of  the  globe  can  of  course  assume  any  point  from  the  hori- 

zon to  the  vertical.  The  brazen  meridian  is  divided  into 

860  ('((ual  parts  called  degrees.  On  one  side  of  the  meridian 
or  the  lower  semicircle,  they  are  numbered  from  1  to  90 
from  the  poles  to  the  equator,  to  give  the  elevation  of  the 
former.  In  the  upper  semicircle  the  same  numbers  from 
the  equator  to  tlie  poles  are  u.sed  to  ascertain  the  latitude  of 

any  point  on  the  earth's  surface.  An  interesting  feature  of 
the  U.  S.  Government's  exhibit  at  the  World's  Columbian 
Exposition  at  Chicago  in  1893  was  a  model  of  the  earth,  63 
feet  in  circumference,  believeil  to  be  the  largest  globe  ever 
constructed.  It  was  designed  and  constructed  by  A.  L. 
Pitney,  of  Washington,  I).  C,  as  an  exhibit  of  the  General 
Land  Office,  with  which  he  was  long  connected. 

Revised  by  M.  W.  H. 

Globeflsh  :  a  name  applied  to  several  marine  fishes  of  the 
family  Telraodontidie.    Like  other  fishes  of  the  family,  they 
have  the  power  of  putting  themselves  up  by  swallowing  air. 

Globefish. 

In  this  condition  thev  sometimes  lose  their  balance,  and  float 
in  a  helpless  state  upon  tlie  water.  The  belly  is  protected 
by  sharp  spines.  There  are  many  species  in  the  tropical 
seas,  one  of  them  is  found  as  far  north  as  Cape  Cod.  The 
one  figured,  Lagocephalus  lagocephalus,  is  European. 

Globeflower  [so  named  from  the  almost  spherical  shape 
of  the  blossom]:  the  connnon  name  of  perennial  herbs  of 

the  genus  Trollius.  family  Banuuculaceip.  Troll ius  euro- 
pceus  and  asiaticus  are  cultivated  ornamental  plants.  T. 
la.riis  is  a  rather  rare  plant  of  the  IT.  S.,  and  the  only  Ameri- 

can species.  The  name  is  also  applied  to  certain  amaranta- 
ceous  plants  of  the  genus  Oomphrena,  sometimes  used  for 

the  same  purposes  as  -everlastings"  or  immortelles. 
Revised  by  L.  H.  Bailey. 

twlobigerl'na  [Mod.  Lat.,  deriv.  of  Lat.  globus,  ball  +  ge'- 

rere. carry]:  agenusoi  Foraminifera(Reticulan'an  Protozoa), which  receives  its  name  from  the  roughly  globular  shape  of 

the  organism.     The  different  members  of  the  genus  a'oound 
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at  tho  surface  of  llic  sea  far  from  land,  anil  Ihcir  dead  cal- 
c-areous  shells  wliieli  are  coiitiruially  fallinj;  ti)  the  bottom 
form  there  the  so-ealleil  filobigerina  ooze,  whicdi  is  f;rilil"'illy 
lieiiig  converted  into  moch'rn  chalk.  J.  S.  K. 

(globulins  [deriv.  of  f//o6///r'|:  albuminoids  which  are  sol- 
uble in  dilute  solutions  of  neutral  salts  of  the  alUali  metals, 

and  are  precipitated  from  these  solutions  by  the  adilition  of 
water.  By  long  contact  with  water,  they  are  converted  into 
substances  very  similar  to  the  coagulated  albumens.  Among 
the  globulins  are  vitellin,  myosin,  nerumfflobuliii,  and  ai/ii- 
ylufin.  W.  P. 

(xlo^ifau,  glo'gow,  or  Gross-Gloffiiu  :  town  of  Prussia;  in the  province  of  Sile.sia,  on  the  left  baidi  of  the  Oder;  60  miles 
by  rail  N.  N.  W.  of  Breslau  (see  map  of  German  Empire,  ref. 
4-H).  It  is  strongly  fortified,  and  has  large  breweries  and 
manufactures  of  agricultural  implements,  pottery,  beet-root 
sugar,  tobacco,  woolen  and  linen  fabrics,  and  paper.  It  lias 
a  cartographical  institute.     Pop.  (1890)  20,539. 

Gloin'nipn ;  the  largest  river  of  Norway ;  rises  in  lat.  63° 
40'  X.  and  Ion.  11"  16'  E.,  at  an  elevation  of  3,389  feet.  After 
joining  the  Vormen  it  is  called  the  Stor-Elv,  and  after  a 
course  of  350  miles  falls  into  the  Skagerack.  Its  course  is 
about  400  miles  long,  and  its  volume  of  water  very  consider- 

able, but  its  navigation  is  much  impeded  by  falls,  of  which 
the  Sarpsfos,  7  miles  from  its  mouth  and  74  feet  high,  is  the 
most  renuirkable. 

Glonoin  Oil,  or  (.loiioiii:  See  Explosives  and  Nitro- 
GLYCERI.V. 

Glo'ria  [Lat.,  glory] ;  in  music,  one  of  the  principal  divi- 
sions of  a  Roman  Catholic  or  liturgical  mass,  being  the 

music  to  the  words  of  the  hymn  Cfloria  in  excelsis  Deo,  etc. 
In  masses  of  a  diversified  and  elaborate  character  the  Gloria 
frequently  embraces  several  movements,  consisting  of  solos, 
duets,  etc.,  and  choruses.  The  word  is  also  used  for  the 
doxology  Gloria  Patri,  Glory  be  to  the  Father,  etc.,  and  the 
Gloria  fibi.  (ilory  be  to  Thee,  0  Lord. 

Glo'ria  in  Excel'sis  De'o  [Lat.,  glory  to  God  on  high, 
liter.,  glory  in  the  heights  to  God]  ;  the  title  of  the  greater 
doxology,  being  the  first  words  of  that  formula.  It  is  also 
called  the  Angelic  Hymn,  because  the  first  words  were  sung 
by  the  angels  on  the  plains  of  Bethlehem  (Luke  ii.  14).  With 
slight  differences  it  is  used  by  the  Greek,  Latin,  Lutheran, 
Anglican,  Wesleyan,  Methodist  Episcopal,  and  some  other 
churches,  being  a  part  of  the  office  for  the  Holy  Communion. 
It  dates  from  the  second  century,  and  was  originally  the 
morning  hymn  of  the  Greek  Church.  It  originally  consisted 
of  only  the  few  gospel  words,  but  in  the  course  of  time  ad- 

ditions were  made  to  it,  first  in  the  Greek  Church,  afterward 
also  in  the  Latin  Church  (by  Hilary,  Bishop  of  Poitiers,  d. 

366),  and  its  form  was  finally  fixed  by  the  fourth  t'ouneil  of 
Toledo  633.  Down  to  the  twelfth  century  it  was  used  only 
by  the  bishop,  except  on  Easter,  when  it  was  also  used  by 
the  priest. 

Glo'ria  Pa'irl  [Lat.,  glory  to  the  Father]:  the  lesser  dox- 
ology, a  very  ancient  ascription  of  praise  to  the  Holy  Trinity 

— a  brief  hymn  which  is  believed  to  have  taken  its  present 
form  about  the  time  of  the  origin  of  the  Arian  controversy. 
As  the  translation  of  the  words  Gloria  Patri  et  Filio  et 
Sjnritui  Sancto  in  scecnla  scFCulonim  was  left  free,  the  Ari- 
ans  translated  them  either  "  Glory  to  the  Father  in  the  Son 
and  the  Holy  Spirit "  or  "  Glory  to  the  Father  through  the 
Son  and  the  Holy  Spirit,"  thus  introducing  their  views  of 
the  Holy  Trinity  into  the  doxology,  until  the  Church  for- 

bade the  use  of  those  translations  as  heretical,  and  prohibited 
them  by  an  addition  which  made  them  impossible.  In  the 
Roman  Catholic  Church  it  is  recited,  as  a  rule,  after  each 

psalm  in  the  office  and  after  the  "  Judica  "  psalm  in  the  mass. 

Glorio'sa  [Jlod.  Lat.,  fem.  of  Lat.  c/loriu'sifs,  glorious] :  a 
genus  of  liliaceous  flowering  plants  (remarkable  for  having 
the  leaves  tipped  with  a  short  tendril  or  hook),  of  which  the 
best  known  is  the  Gloriosa  superba,  a  tuberous  East  Indian 
]ierennial  herb,  with  very  fine  red  and  yellow  flowers,  seen  in 
greenhouse  culture. 

Gloriosa  Islands:  a  group  of  small  islands  about  135 
miles  W.  by  N.  of  the  northern  ]ioint  of  Madagascar  (Cape 
Anil)er),  not  permanently  inhabited.  Their  importance  is 
due  to  the  fact  that  wliile  claimed  by  Great  Britain  they 
were  occupied  in  1893  by  France.  As  by  the  treaty  of  1815 
Great  Britain  relinquished  all  islands  W.  of  Cape  Amber,  it 
would  appear  that  the  French  title  will  not  be  disputed. 

M.  W.  H. 

(ilory  (in  meteorology)  :  Sec  Halo. 

((loss  [from  Lat.  f/lo>ina  =  (Jr.  yKSiffaa,  obsolete  or  foreign 
word  rc(piiring  explanation,  liter.,  tongue,  language] :  an  ex- 

planation written  upon  a  MS.  between  tlie  lines,  along  the 
margins,  or  upon  a  separate  jiarchment,  designed  to  explain 
foreign,  obsolete,  {irovincial,  or  technical  words  or  obscure 
phrases.  The  Greek,  Hebrew,  and  Vulgate  texts  of  the  Bible 
and  the  canon  and  the  civil  law  were  the  subjects  of  many 
and  often  important-  glosses.  Sometimes  the  glo.ss  is  more 
than  a  verbal  explanation,  ami  lakes  the  form  of  a  logical 
elucidation.  The  miirgin,-d  glosses  to  tin'  I'.ilile  went  first 
collected  in  the  ninth  century  by  Walafried  Slrabo,  which 
collection — known  as  the  Glonsa  Ordinaria — formed  the 
basis  for  all  the  mediieval  exegesis.  The  fflossce  interlineareg 
were  not  collected  until  the  beginning  of  the  twelfth  century, 
by  Anselm  of  Laon.  Both  collections  were  afterward  gen- 

erally printed  together.  The  first  collection  of  glosses  to 
the  canonical  law  was  made  in  1213  by  .Johannes  Teutonicus, 
and  called  the  Apparatus  or  GUjssa  Ordinaria.  That  col- 

lection referred,  of  course,  only  to  the  Decretum  Gratiani; 
but  similar  collections  were  afterward  made  of  the  decretals 
of  Gregory  IX.,  the  Liber  Sextus,  the  Clementines,  and  the 
Extravagantes. 

Glossary:  See  Dictionary. 

Glos'sop :  town  of  England  ;  in  Deri lyshire ;  13  miles  E.  S.  E. 
of  Manchester  (see  map  of  England,  ref.  7-G).  Its  cotton 
and  woolen  manufactures  are  inqiortant,  and  it  has  iron- 
foundries,  paper-mills,  dye-works,  print-works,  and  bleaohing- 
ftelds.     Pop.  (1891)  22.414. 

Glot'tis  {riina  i/hjttidis) :  See  Larynx, 

Gloucester,  glos'ter:  city  of  England;  the  capital  of Gloucestershire,  on  the  left  bank  of  the  Severn  (see  map 
of  England,  ref.  11-G);  114  miles  by  rail  W.  N.  W.  of 
London.  It  is  well  built  and  laid  out,  its  four  main  thor- 

oughfares crossing  each  other  at  right  angles  in  its  center, 
and  with  its  docks  and  wharves  conveniently  situated  for  a 
speedy  communication  between  the  harbor  and  the  railways. 
The  Gloucester  and  Berkeley  Canal,  17  miles  in  length, 
enables  vessels  of  600  tons  to  ascend  to  the  city  from  Sharp- 

ness Point,  on  the  Severn.  Its  cathedral,  begun  in  1088,  is 
one  of  the  finest  in  England,  especially  its  square  tower,  235 
feet  high.  As  it  was  not  finished  until  1498,  it  exhibits  ex- 

amples of  every  form  of  Gothic  architecture  developed  in 
England.  The  nave  is  Norman  with  an  Early  Englisli  roof, 
the  south  transept  is  perpendicular,  the  north  decorated, 
etc.  The  central  tower  contains  the  Great  Peter  bell,  weigh- 

ing 3  tons  3  cwt.  Gloucester,  Worcester,  and  Hereford  form 
together  a  choir  which  gives  celebrated  annual  concerts.  The 
see-house  is  at  Gloucester,  but  there  are  separate  cathedral 
establishments.  Among  institutions  are  the  infirmary,  the 

county  asylum  for  lunatics,  the  King's  or  College  School,  the 
Bluecoat  hospital,  and  a  theological  college.  The  manufac- 

tures are  important,  and  include  agricultural  implements, 
railway  material,  soap,  chemicals,  and  matches.  There  are 
ship-yards,  foundries,  and  ropeworks.  The  exports  consist 
of  agricultural  produce  and  minerals;  the  principal  im- 
poits  are  grain  and  timber.  The  city  returns  one  member 
to  Parliament.  Gloucester  derives  its  name  from  a  town  or 

village  called  Caergloui  by  the  Britons.  It  became  a  Roman 
station  under  Aulus  Plautius,  and  in  the  time  of  the  Vener- 

able Bede  was  a  city,  and  was  calletl  Gleauanceastre.  A 
nunnery  was  establislied  here  in  681,  a  monastery  in  821, 
and  a  Benedictine  abbey  in  1032.     Pop.  (1891)  39,444. 

Gloucester;  city  and  seajiort  (named  from  Gloucester, 
England ;  settled  1623 ;  incorijorated  a  town  1642 ;  made  a 
city  1874) ;  Essex  co.,  Mass.  (for  location,  see  map  of  Massa- 

chusetts, ref.  l-I) ;  on  Massachusetts  Bay  near  the  extremity 
of  Cape  Ann,  and  on  the  Boston  and  Elaine  Railroad ;  30 
miles  N.  E.  of  Boston.  It  comprises  the  villages  of  Mag- 

nolia, East  Gloucester,  West  Gloucester,  Rivcrdale,  Annis- 

quam,  Lanesville,  Bay  View,  and  the  "  Harbor  "  ;  is  a  port 
of  entiy,  with  large  foreign  and  domestic  commerce ;  and  is 
the  center  of  the  cod  and  halibut  fisheries.  The  fisheries 

and  granite-quarrying  constitute  its  distinctive  industries.  It 
is  the  largest  fishing-port  in  the  U.  S..  having  more  than  400 
vessels  and  about  5.000  men  employed  in  that  interest.  One 

of  the  fish-culture  stations  of  the  L'.  S.  Fish  Commission  is 
located  here.  According  to  the  U.  S.  census  for  1890  there 
were  84  industrial  establishments,  with  a  capital  of  $3,059,- 
898,  giving  employment  to  2.110  persons,  at  an  annual  wage 

of  .1900,491.  The"  cost  of  materials  used  was  $3,077,998,  and 
the  value  of  products  was  $4,623,723.     Granite-quarrying  is 
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ciUTifd  on  ill  Uh'  villiifjc's  of  Liuii'svillc  and  Bay  View.  Oilier 
inilustrii'S  are  slu|j-buiUiinjf  anil  lish-cannin;;,  and  the  man- 
ufacl.nre  of  eolXoii  goods,  elotliing,  cigars  and  cigarelU'S, 
grease  and  1  allow,  and  awnings,  tents,  and  sails.  The  city 
contains  a  cily-hall,  eourt-housi!,  U.S.  custom-house,  pulilie 
liljrary,  several  handsome  church  and  public-school  Ijuild- 
ings,  including  one  newly  erected  for  the  high  school,  water- 

works, gas  and  electric-light  plants,  5  banks,  and  J  weekly 
and  2  daily  newspapers.  The  city  is  also  noted  as  a  popular 
summer  resort,  having  an  excellent  beach  3  miles  long, 
about  000  feet  wide  between  tides,  and  very  hard.  There 
are  largo  hotels  and  many  boarding-houses  for  sumnu'r 
guests.     Po]).  (1880)  19,:J2i);  (18!)0)  34.051  :  (1895)  38,211. 

EunoR  oi''  "Tj.mks." 
Gloiicestor :  city;  Camden  co.,  N.  J.  (for  location  of 

county,  see  map  of  .New  .lersey,  ref.  0-C);  on  the  Delaware 
river,  ami  on  the  Atlantic  ('ity  and  the  W.  Jersey  and  Sea- shore Kailroads;  5  miles  S.  of  Camden,  [t  is  connected 

with  I'hiladelphia  by  a  steam-ferry,  has  manufactories  of 
cotton,  iron,  and  teri'a-cotta  goods,  and  contains  .several 
churches  and  schools,  a  bank,  and  a  weekly  newspaper.  Pop. 
(1880)  ,5,347;  (1890)0,504;  (1895)0,225. 

liiloucestersliire:  county  of  England;  situated  around 
the  estuary  of  the  Severn.  Area,  1.358  sq.  miles.  The  east- 

ern part  is  occupied  by  the  Cotswold  Hills.  Here  the  soil 
covering  the  rocks  is  thin,  yet  alTords  excellent  pasturage, 
especially  for  sheep.  The  central  part  is  a  valley  formed 
by  the  Severn,  with  very  rich  soil  and  a  peculiar  climate, 
which  ripens  all  fruits  very  early.  The  western  part  is 
the  Forest  of  Dean,  of  which  33,015  acres  (11,000  of  which 
are  inclosed)  belong  to  the  crown.  The  Forest  division  is 
now  limited  to  the  Forest  of  Dean,  but  anciently  included 
all  Gloucestershire  \V.  of  the  Severn.  Besides  agricul- 

ture and  dairying,  many  branches  of  manufacture,  espec- 
ially that  of  woolen  goods,  are  pursued.  Coal-mining  and 

the  iron  industry  are  also  extensively  carried  on.  The 
county  returns  five  members  to  Parliament.  Pop.  (1891) 
384,487. 

trloversvillp :  city  (incorporated  a  village  1851 :  made  a 
city  1890) ;  Fulton  co.,  N.  Y.  (for  location  of  county,  see  inap 
of  New  York,  ref.  4-1) ;  on  the  Cayadutta  branch  of  the 
Mohawk  river,  and  on  tlie  Fonda,  .Johnstown  and  Glovers- 
ville  Railroad ;  44  miles  N.  W.  of  Albany.  It  derives  its 
name  from  the  extensive  manufacture  of  gloves,  and  it  is 
the  center  of  the  glove-trade  of  the  U.  S.  In  1892  it  had  111 
glove-manufactories,  whose  output  for  the  year  was  valued 

at  $10,000,000.  For  the  manufacture  of" shoe  leather,  a comparatively  new  industry,  there  were  25  factories,  which 
yielded  products  valued  at  |3,000,000.  Other  manufac- 

tures had  an  aggregate  value  of  $3,000,000.  The  city  has 
electric  and  horse  railways,  gas  and  electric  plants  for 
light  and  power,  water-works  with  supply  by  gravity  from 
the  Mayfield  mountains ;  city-hall,  public  library,  13 
churches,  8  public  and  several  private  schools,  newly  erected 
Littauer  Hospital  (named  after  the  founder),  opera-house, 
3  banks,  and  1  monthlv.  3  dailv,  and  3  weekly  newspapers. 
Pop.  (1880)  7,133  ;  (1890)  13,804 ;  (1893)  16,725. 

D.  C.  DURFEE. 

Gloves  and  (Tlove-makin^  [M.  Eng.  glove  <  0.  Eng. 
glof,  akin  to  Icel.  glofi,  glove,  prob.  deriv.  of  lofi,  palm  of 
the  hand] :  articles  for  covering  the  hands  and  the  processes 
of  their  manufacture.  A  glove,  as  distinguished  from  a 
mitten,  is  a  covering  for  the  hand  in  which  each  finger  is 
separately  inclosed,  with  the  length  above  the  hand  varying 
in  length  according  to  fashion  or  convenience.  In  remote 
historic  times  they  were  used  only  for  protection  against 
cold,  or  thorns  in  harvesting  crops.  During  the  Middle 
Ages  their  use  became  more  diversified,  and  consequently 

quite  common.  They  wei'e  worn  by  knights,  priests,  and 
ladies,  and  expressed  different  symbolical  significations, 
of  love,  challenge,  submission,  etc.  During  the  reign  of 
Louis  XIV.  the  glove  came  to  be  considered  an  article 
necessary  to  a  complete  toilet,  and  during  his  reign  special 
laws  were  enacted  for  the  protection  and  benefit  of  Paris 
glove-makers. 

Gloves  are  now  an  article  of  general  commerce  and  every- 
day use  in  every  walk  and  vocation  of  life,  and  arc  mad<^  of 

a  variety  of  materials — viz.,  leather,  wool,  cotton,  silk,  fur, 
linen  thread,  worsted,  woven  or  knitted,  and  sometimes 
fulled.  Leather  is  the  more  common  material  used  in  their 

production.  Developments  in  the  process  of  tanning  have 
brought  into  use  the  skins  of  many  animals  heretofore  re- 

garded as  of  no  value  to  the  glove-trade.     Deer,  sheep,  kid 

-Caliber  or  glove 

pattern. 

and  calfskins  at  one  time  were  u.sed  exclusively;  now  the 
list  embraces  the  skin  of  the  dog,  cat,  rat,  fox,  and  bear,  be- 

sides that  of  the  horse,  cow,  colt,  kangaroo,  hog,  and  almost 
every  hair  animal.  Some  of  the  finest  gloves  are  made 
from  real  kidskin  and  from  ratskin,  while  coltskin  has  a 
[ironiineiit  place,  the  fine  grain  deceiving  everyone  but  an 
expert.  The  wide  range  of  skins 
used  enables  the  glovc-nmnufac- 
turei-  to  draw  his  supply  from  every 
country  of  the  globe.  Australia 
furnishes  nearly  all  the  kangaroo 
skins,  many  of  which  are  used  in 
the  shoe-leather  trade.  Calfskins 
arc  exported  from  Pjurope,  and  the 
U.  S.  also  yield  large  numbers; 
lambskins  arc  supplied  by  many 
parts  of  the  world,  including 
Prance,  Spain,  Austria,  Turkey, 
and  compete  with  the  real  kidskin 
which  comes  largely  from  the  .same 
localities,  but  also  from  the  East 
Indies,  Switzerland,  and  Ireland. 

TIk'  general  ti-rm  "  kid  glove  "  does 
not  any  longer  convey  the  idea  of 
a  real  kid  or  the  young  of  a  goat, 

but  any  leather  "kid  dressed."  In 
the  dressing  of  skins  great  im- 

provement has  been  made ;  less 
time  is  consumed,  and  with  the 

modei-n  improvements  and  the  use  of  electricity  the  same 
work  is  done  in  less  time  and  more  satisfactorily.  The  ma- 

chinery now  employed  enables  one  man  to  do  work  which 
formerly  required  the  services  of  several.  The  advantage 
derived  has  been  very  great,  for  the  cost  of  production  has 
beeir  materially  reduced,  and  the  glove  industry  has  been 
proportionately  increased.  In  the  U.  S.  especially  are  these 
results  clearly  seen. 

The  dressing  of  the  raw  skin  into  leather  is  the  work  of 
an  expert,  and  involves  several  changes  which  must  be 
made  at  just  the  right  time  to  procure  the  best  results. 
After  being  thoroughly  soaked  in  clear  water  the  skins  are 
bathed  in  lime-water  to  loosen  the  hair,  which,  with  any 

particles  of  flesh,  is  then  removed  by  a  process  of  "  beam- 
ing" and  "frizzing";  finally,  a  "  tan  "  is  used  which  con- 
verts the  "  skin  "  into  "  leather."  The  cold  liquor  process 

formerly  used  has  been  superseded  by  hot  liquor,  which  is 

quite  as" satisfactory.  To  produce  the  finish  large  quantities 
of  eggs  (the  yolks  only),  alum,  salt,  flour,  and  white-lead  are 
used,  the  latter  mostly  in  producing  undressed  kid  or  castor. 
During  the  several  processes  of  dyeing  the  skins  are  staked 
or  stretched,  rubbed  with  piumice-stone  to  remove  irregulari- 

ties, and  "  mooned,"  doled,  or  split  to  reduce  them  to  uni- 
form thickness.  Every  shade  or  tint  obtainable  in  any  fabric 

is  produced  in  skins  for  gloves.  France  claims  superiority 
in  color  and  fiber,  but  finds  sharp  rivals.  Yeovil.  Taun- 

ton, Worcester,  and  other  places  in  England  furnish  large 
quantities,  and  Gloversville,  N.  Y.,  produces  most  of  the 
domestic  supply  in  the  U.  S. 

Fio.  2.— Punch  (emporte-piice). 

Glove-making  has  developed  wonderfully  since  1834,  but 
the  greatest  progress  has  been  made  since  1850,  for  prior  to 

that" time  the  art  was  not  studied,  and  the  article  produced 
was  coarse  and  ill-fitting.  The  cutting  was  done  with  long 
shears,  and  a  fit  was  largely  accidental,  depending  some- 
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Fig.  3. 

what  upon  the  stretch  that  was  in  the  leather  and  the  skill 
of  the  maker. 

About  the  year  1819  Vallet  d'Artois,  a  French  Rlove- 
manutacturer,  invented  a  style  of  pattern  by  which  the 
gloves  were  puneiied  or  cut  from  the  leather.  It  was  not 
very  much  used,  and  about  the  year  1834  Xavier  .louvin,  of 
Grenoble,  and  Niles  Fairbanks,  in  Gloversville,  N.  Y.,  per- 

fected a  set  of  dies,  which,  with  some  mollifications  and  im- 
provements, are  now  in  use  in  cviu'y  glove-factory.  The 

French  set  of  patterns  was  arranged  for  five  styles  of 
hands,  viz.,  very  broad,  broad,  medium,  slender,  very  slen- 

der; each  style  was  divided  into  two 
classes,  and  tlie  thirty-two  sizes  for 
each  class  made  ■&)  different  numbers, 
which  proved  many  more  than  was 
needed  for  the  demands  of  the  finest 
trade.  While  the  French  maker  reached 

beyond  the  demands  of  the  trade,  the 
U.  S.  maker  was  below  it,  but  gradually, 
as  the  call  for  finer  goods  made  a  de- 

mand for  more  perfect  patterns,  they 
were  produced,  and  the  American  make 
and  the  European  are  now  very  much 
alike,  Europe,  however,  and  especially 
France,  still  producing  the  finest  lines. 
The  dies  used  in  cutting  skins  (see  Figs. 
1  and  2)  are  made  of  fine-tempered  steel 
blades  fastened  to  a  back  of  cast  iron. 
For  the  heavier  grades  of  gloves  the 
die  is  struck  with  a  heavy  mallet,  cut- 

ting only  one  thickness  at  a  time,  the 
leather  being  placed  upon  a  block. 

Only  one  piece  is  cut  at  a  time,  for  in  many  of  the  skins  it  is 
necessary  to  avoid  the  holes  made  in  killing  tlie  wild  animal, 
or  in  dressing  the  leather.  The  thumbs  and  gussets,  or  four- 
eliettes,  are  cut  with  separate  dies  from  pieces  not  large 
enough  for  the  body  of  the  glove,  thus  utilizing  the  mate- 

rial. This  grade  of  goods  is  known  as  block  cut.  In  Fig.  3 
X  and  Y  indicate  where  the  thumb-hole  is  cut.  The  tracing 
in  Figs.  1  and  2  shows  where  the  embroidery  is  put  on  the 
back  of  the  glove.  In  table  cut  (so  called)  the  leather  is 
tranked  out  and  shaped  for  certain  sizes,  and  by  means  of  a 
power-press  many  pairs  are  cut  at  once.  The  greater  part 
of  the  work  consists  in  getting  the  leather  in  proper  shape. 
Different  sizes  are  often  cut  with  the  same  pattern  by  esti- 

mating accurately  the  elasticity  of  the  leather.  Pigs.  3  and 
4  represent  the  original  pattern  used  before  the  introduction 
of  the  die  in  Pigs.  1  and  2 ;  a  represents  the  thumb  and  b 

the  "  Plymouth  "  fourchette  patterns.  They  were  made 
from  thin  boards.  The  pattern  was  laid  on  the  leather  and 

marked  with  a  lead-pencil.  This 
marking  and  cutting  was  original- 

ly done  by  women,  but  now  all  the 
cutting  of  the  gloves,  as  well  as  the 
tanning  of  the  leather,  is  done  by 
men,  while  the  making  is  done  by 
women,  excepting  some  of  the  heav- 

ier grades. 
Gloves  were  originally  made 

wh(jlly  by  hand,  and  under  very 
many  difficulties.  The  length  of 
the  stitch  on  fine  goods  was  regu- 

lated by  the  teeth  of  the  clamps  of 
a  machine  which  was  held  together 
by  a  spring.  The  embroidery  on 

the  back  or  the  drawing  of"  the cords  was  done  with  very  great 
care,  and  necessarily  consumed 
much  time.  The  modern  facilities 
for  making  gloves  are  the  results 
of  some  of  the  wonderful  inven- 

tions of  the  nineteenth  century. 
The  sewing-machine  has  wrought  a  great  change,  and  the 
work  which  formerly  consumed  much  time  and  taxed  the  pa- 

tience is  now  done  almost  automatically,  the  mere  guiding 
of  the  glove  being  necessary.  The  ingenuity  of  the  inven- 

tors of  the  U.  S.  has  brought  to  perfection  laiaor-saving  ma- 
chines, and  the  result  is  artistic  work  that  surpasses  the  best 

possible  hand-work.  The  French  and  Germans  have  also  in- 
vented machines  that  do  superior  work.  Among  notable 

glove-working  machines  are  the  two,  three,  and  four  needle 
machines  which  do  the  embroidering  of  the  back,  the  zig- 

zag stitch,  the  ornamental,  and  the  over-stitch  which  closes 
the  edges  of  the  seam  from  the  outside;  and  an  automatic 

Fig.  4. 

trimmer  which  is  attached  to  the  head  or  needle-bar  of  the 

machine,  and  trims  the  heather  better  than  ca[i  be  done  by 
shears,  was  brought  out  in  l«i)3. 

The  work  of  making  gloves  is  done  by  women  and  girls. 

Gloves  are  genei-ally  made  in  factories,  where  long  tables 
are  fitted  up  attached  to  which  are  sewing-machines  run  by 
steam  or  electric  power.  Gloves  are  made  in  part  by  sev- 

eral operators.  When  they  come  from  tlie  cutlers  they  are 
all  fitted  and  the  jiarls  numbered,  and  must  l)e  so  kept  that 
the  weight  and  colors  may  not  be  interchanged.  After  the 
backs  are  corded  or  embroidered  the  end  of  the  silk  is 
pulled  and  tied,  then  the  glove  is  closed,  by  beginning 
either  at  the  upper  end  of  the  long  .seam  and  sewing  toward 
the  little  finger,  or  with  the  end  of  the  index-finger  and 
finishing  with  the  long  seam.  The  gussets  or  fourchettes 
and  thumb  having  previously  been  put  in,  the  gloves  are 

bound  or  hemmed  or  banded  ;"  sometimes  the  button-hole  is made  after  this  process;  if  lacings  instead  of  buttons  are 
used  they  are  then  adjusted;  the  buttons  are  next  jiut  on ; 
after  this  the  gloves  are  "  laid  off,"  usually  on  steam-heated 
forms,  then  tied  and  boxed  and  thus  made  ready  for  the 
market. 

The  glove  industry  gives  employment  to  many  thousand 
wage-earners.  The  best-paid  workers  are  those  in  the  U.  S., 
where  the  average  wages  exceed  .f3  per  day.  The  lowest 
wages  are  paid  in  Italy,  where  but  a  few  cents-  per  day  are 
earned  by  each  worker.  The  other  countries  of  Europe 

grade  upward  toward  the  wages  in  the  U.  S.  In  gentlemen's 
gloves  the  U.  S.  are  taking  a  leading  place,  and  in  some  few 

lines  of  ladies'  gloves,  especially  the  Jlocha  and  undressed 
kid,  but  aside  from  these  the  finest  grades  are  still  made  in 
Europe,  jirincipally  in  Paris,  Grenoble,  Chaumont,  and  Niort 
in  Prance;  Ijondon,  Worcester,  Yeovil,  Ludlow,  and  Wood- 

stock in  England;  and  l\lilan  and  Naples  in  Italy;  while 

Germany,  Austria,  Denmark,  Sweden,  and  Belgium'  furnish many  goods  of  high  grade,  large  quantities  of  which  are 
exported  to  the  U.  S.  The  latter  country  finds  but  slight 
competition  in  the  heavier  grades  of  gloves  and  mittens, 
and  produces  them  in  immense  quantities.  Gloversville, 
with  Johnstown,  8  miles  distant,  produces  nearly  nine-tenths 
of  the  gloves  made  in  the  U.  S.  In  this  center  of  the  in- 

dustry there  are  now  more  than  200  firms,  producing  an- 
nually some  $10,000,000  worth  of  gloves.  There  are  also  a 

large  number  of  skin-mills  for  tlie  dressing  of  leather,  giv- 
ing employment  to  the  inhabitants  of  that  flourishing  city 

which  has  been  built  up  by  the  glove  industry.  Some  of 
the  other  materials  of  which  gloves  are  made  are  treated  in 
much  the  same  way  as  leather,  aside  from  preparation  of 
the  raw  material.  Woven  or  knitted  gloves  are  made  from 
the  thread  fiber  on  machines  specially  adapted  for  the  work. 

D.  C.  DURFEE. 

Glow-lauip  :  See  Lamps  (electrical,  etc.). 

Glow-worm  :  the  wingless  and  nocturnally  luminous  fe- 
male of  Lampyris  ■iioctiluca,  and  other  fireflies  of  Europe. 

The  winged  male  emits  a  very  feeble  light,  not  at  all  com- 
parable for  brilliancy  with  the  common  fireflies  of  the  U.  S. ; 

while  the  female  has  a  pale  bluish  and  rather  faint  lumi- 
nosity, which,  it  is  supposed,  serves  to  attract  the  male.  In 

the  U.  S.  luminous  larvae  of  various  fireflies  are  named  glow- 

worms.    For  the  supposed  origin  of  the  glowworm's  light, see  PlEEFUES. 

Gliici'num.  or  Beryriiiiiii  [glucinum  is  Mod.  Lat.,  de- 
riv.  of  Gr.  y\vKvs.  sweet,  named  from  the  taste  of  some  of  its 
salts ;  berylliuiii  is  Mod.  Lat.,  deriv.  of  beryl,  into  which  it 
enters  as  a  chemical  constituent] :  a  metallic  element  (sym- 

bol, G ;  atomic  weight,  9'3)  whose  oxide  (GO)  is  known  as 
glucina,  and  is  considered  an  earth.  Glucinum  in  nature 
commonly  occurs  as  a  silicate  of  glucina,  as  in  the  beryl,  of 
which  gem  this  earth  constitutes  14  per  cent.,  or  as  an 
aluminate,  as  in  the  chrysoberyl.  The  glucinum  chloride 
(GCU),  when  va]iorized  and  passed  over  melted  sodium, 
yields  metallic  glucinum,  a  white  malleable  metal  (specific 

gravity  2'1)  which  can  not  be  burned,  even  in  pure  oxygen. 
Gluck,  glcitik,  Chbistoph  Wilibald  Eitter,  von :  com- 

poser of  music ;  b.  at  Weidenwang,  Bavaria,  near  the  bor- 
ders of  Bohemia,  July  2,  1714.  His  father  was  a  huntsman 

and  forester  in  the  service  of  Bohemian  nobles.  Besides  re- 
ceiving a  good  school  education  and  part  of  a  course  at  the 

LTniversity  of  Prague,  the  boy  was  well  instructed  in  music 
under  the  direction  of  the  Jesuits,  who  cultivated  the  art 

for  religious  purposes.  At  the  age  of  twenty-two  his  ability 
had  attracted  the  attention  of  a  noble  patron,  who  gave 
him  opportunity  to  study  music  at  Menna  under  the  most 
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favorabli;  aiispices.  A  Loinbnnl  priiifo,  lioariiif;  liiiii  thcro 

at  liis  |)atron's  house,  look  liiiu  lo  Milan  ami  |ilaci'ii  hini 
unili'i'  tlie  tiiilion  of  the  then  eeleljraled  Saniruarlini.  He 
was  only  twenty-six  years  old  when  he  received  an  order  to 
compose  an  opera  for  the  eonrt  theater.  This  was  the  Arta- 
scr.fc,  and  it  was  a  triumph  in  siiite  of  the  innovations  of 
style  which  tlie  author  iiitrodnceil ;  for  the  new  spirit  whicli 
later  etfectcd  a  complete  reform  in  operatic'  compositions 
was  alreaily  l)orn  in  the  younj^  master.  Other  operas  fol- 

lowed^/>('/«.«/>/«)( /c,  Dcmrtrio,  I/)i;riime>itr<i,  Ar/niiienp,  tSi- 
face,  Fi'dra,  Paro — all  tor  Italian  cities.  Invited  to  the 
Haymarket,  London,  he  ]iroduced  there  in  1746  La  Caduta 
del  Oiijiinfi,  which  was  not  a  Haltering  success.  In  London 
he  became  acciuainted  with  Kiif^lish  composers  and  with 
Iliindel.  In  Paris  he  was  attracted  to  the  works  of  .lean 

Philipjie  Ranu'au,  then  at  the  heii,'ht  of  his  fame.  Full  of 
new  ideas,  Gluck  gave  his  whole  mind  to  his  new  theory  of 
opera,  and  after  iiroducing  many  pieces  more  or  less  signifi- 

cant at  Paris,  Vienna,  Rome,  Naples — two  of  which,  //  tri- 
onfo  di  Ccimilli)  and  A»/iyimo,  won  tor  him  from  Pojie 
Clement  XIII.  the  order  of  Knight  of  the  Golden  Spur — he 
returned  to  Vii'nna  and  established  himself  as  fappllmeisti^r 
of  the  impei'ial  o]iera.  During  the  whole  of  this  period, 
lasting  till  170-,  (iluck's  genius,  though  copiously  and  vari- 

ously productive  and  widely  recognized,  had  not  fidly  un- 
folded its  powers  or  justified  itself  to  its  possessor.  He  was 

forty-eight  years  old  when,  from  a  libretto  by  a  new  author, 
tialzabigi,  jioet  and  statesman,  he  composed  the  Orfeo  ed 
Euridire,  which  was  first  performi'd  in  Vienna  Oct.  .5,  1762. 
Tliis  opera  marked  a  new  era.  The  fame  it  acquired  at 
once  it  has  never  lost.  It  was  followed  in  1767  by  the 
Alcpsip,  and  in  1769  by  the  Paride  ed  Elena,  the  texts  for 
the  three  being  by  the  same  author.  Still  Gluck  was  not 
satisfied  without  the  ratification  of  the  judgment  of  Paris. 
This,  after  great  effort,  he  was  able  to  secure  in  1774.  On 
Apr.  19  of  that  year  the  Iphigenie  en  Aulide,  finished  at 
Vienna  in  1772,  was  brought  out  in  Paris  under  the  direc- 

tion (jf  the  composer  himself,  who  had  bestowed  immense 
labor  on  all  tlie  details  of  its  scenic  production.  A  contro- 

versy raged  over  it  between  the  champions  of  the  old  and 
new  schools.  Gluck  carried  the  day,  and  in  1779  he  en- 

joyed the  triumph  of  witnessing  the  successful  representa- 
tion of  his  great  opera,  the  Iphigenie  en  Tauride.  in  the 

French  capital.  He  was  sixty-four  when  he  wrote  it,  but  it 
ranks  among  the  foremost  of  his  compositions  ;  by  many  is 
deemed  his  very  best,  as  being  the  most  complete  and  s|)len- 
did  vindication  of  the  new  school.  The  aim  of  this  school 
was  to  make  music  expressive  of  the  emotions  implied  in 
the  action  of  the  drama.  Gluck,  though  possessing  immense 
industry,  energy,  and  determination,  the  mind  of  a  critic, 
and  the  soul  of  a  reformer,  lacked  the  affluence  of  genius 
that  distinguished  his  successors  in  operatic  composition, 
Mozart  and  Beethoven.  His  aims  were  lofty,  his  ambition 
was  great.  He  demanded  a  theme  of  deep  sentiment  and 
elevated  character.  A  tender  dignity  and  pathos  were  na- 

tive to  his  mind,  and  were  enhanced  by  the  simplicity  and 
singular  purity  of  his  method.  His  greatest  compositions 
are  jjenetrated  with  a  feeling  religious  in  its  character,  yet 
his  religious  compositions  are  very  few  and  of  small  ac- 

count. His  last  opera,  produced  in  Paris,  was  Echo  ef  Nar- 
cisse  (1779).  D.  in  Vienna,  Nov.  1.5,  1787.  See  the  Life  in 
French  ijv  Desnoiresterres  (1872),  and  in  German  by  JIarx 
(1868)  and  Reissmann  (1882). 

Glu'cose  [deriv.  of  Gr.  y\uicis,  sweet]:  in  chemistry,  the 
name  of  a  numlier  of  isomeric  sugars  having  the  composition 
CellijOj ;  in  commerce  in  the  U.  S.,  the  name  given  to  the 
liquid  varieties  of  the  sugar  made  from  corn-starch,  the 
solid  varieties  being  known  as  grape-sugar.  The  different 
glucoses  are  fully  described  under  Sugar. 

The  manufacture  of  dextro-glucose,  or  dextrose,  from 
corn-starch  has  become  an  important  industry  in  the  U.  S., 
and  in  1884  a  Report  on  Glucose  was  published  by  the  Gov- 

ernment, giving  the  testimony  of  a  committee  appointed  by 
the  National  Academy  of  Sciences  to  investigate  the  proc- 

esses employed  in  the  manufacture,  as  well  as  the  connner- 
cial  products,  to  ascertain  whether  there  is  any  danger  at- 

tending their  use  as  articles  of  food.  From  the  report  of 
this  committee  the  following  statements  are  taken  : 
"TuE  Manufacture  of  Starch-sugar. — In  France  and 

Germany  potato-starch  constitutes  the  only  available  mate- 
rial for  the  manufacture  of  this  sugar,  but  in  the  U.  S.  the 

starch  of  Indian  corn,  or  maize,  is  invariably  employed. 
The  process  consists,  first,  in  extracting  the  starch  from  the 

corn  in  a  state  of  sulTicicnt  purity,  then  transforming  this 
into  sugar  by  treatment  with  <lilule  acid,  and  subsequently 
neutralizing  the  acid,  purifying, and  then  concentrating  the 
product.  The  details  of  the  various  steps  differ  in  different 
establishments,  but  the  general  character  of  the  process  is 
the  same  as  when  first  proposed  in  1811  by  Kirclihoff. 
"A.  lOxTHACTiXG  Tin;  SxARcH.  1.  Nteepinij. — The  corn 

is  placed  in  large  wooden  vats  or  tanks  holding  from  ."500  to 
1,00(J  bush.  It  is  covered  with  hot  water  having  a  tempera- 

ture of  about  160'  F.  in  summer  and  185'  F.  in  winter. 
The  corn  immediately  reduces  the  temperature  of  the  water 

to  al)out  140°  or  145°  F.  Every  six  hours  the  water  is 
drawn  off  and  replaced  with  fresh  water  at  about  ISO'  or 
liio'  F.  If  signs  of  fermentation  ap|jear,  the  water  is 
changed  oftener,  the  oliject  being  to  soften  the  corn  with- 

out permitting  it  to  become  sour.  Prom  two  to  four  days' 
steeping  is  required,  the  time  depending  on  the  hardness  of 
the  corn.  Some  manufacturers  iwlil  to  the  water  a  little  sul- 

phuric acid,  sulphurous  acid,  or  caustic  soda. 
"  2.  O rinding. — The  softened  corn  is  next  ground  be- 

tween buhrstones,  a  stream  of  water  continuously  running 
into  the  eye  of  the  mill.  As  it  is  ground  the  thin  [laste  is 
carried  by  the  stream  of  water  ujjon  the  shakers  or  sieves. 
Some  manufacturers  pass  the  paste  through  a  second  mill 
before  it  is  sent  to  the  shakers:  others  send  it  from  the  first 
mill  to  the  shaker,  and  submit  the  husks  to  a  second  mill, 

employing  a  second  shaker. 
"3.  Separation  of  the  iStarch. — The  paste  or  pulp  from 

the  mill  is  passed  over  shakers  or  starch-separators.  These 
are  inclined  sieves  of  silk  bolting-cloth,  which  are  kept  in 
constant  motion  and  sprayed  with  jets  of  water.  The 
starch  passes  through  the  bolting-cloth  with  the  water  as  a 
milky  fluid,  while  the  coarser  cellular  tissue  or  husk  of  the 

coi'n  is  left  behind.  This  residue  is  pressed  to  remove  water 
and  sold  as  cattle-food. 

"  4.  Cleansing  the  Starch. — The  water  from  the  shakers, 
holding  the  starch  in  suspension,  is  run  directly  ujjon  the 
tables,  or  it  is  run  into  wooden  vats,  where  the  starch  set- 

tles, and  the  water  is  drawn  off  and  discarded.  The  starch 
is  next  thoroughly  agitated  with  fresh  water,  to  which  a 
small  quantity  of  caustic  soda  or  carbonate  of  soda  has  been 
added.  The  object  in  adding  the  alkali  is  to  dissolve  and 
remove  the  gluten  and  other  albuminoids,  oil,  etc. 

'■  5.  Collecting  the  Starch. — The  mixture  of  starch  and 
alkaline  water  is  allowed  to  flow  upon  long  wooden  nins 
or  tables  which  are  from  1  to  2  feet  wide  and  125  feet  long. 
Twenty-five  or  fifty  of  these  runs  are  required  for  the  treat- 

ment of  1,000  bush,  of  corn  daily.  These  runs  have  a  slight 
incline,  and  as  the  stream  flows  slowly  upon  the  upper  end 
the  starch  is  deposited,  while  the  alkali- wash,  bearing  lighter 
particles  of  cellular  tissue,  gluten,  etc.,  flows  off  from  the 
lower  end.  Some  manufacturers  prefer  to  treat  tlie  starch 
with  alkali  after  it  has  been  collected  on  the  runs;  some 
both  before  and  after. 

"6.  Washing  the  Starch. — The  starch  is  next  shoveled  up 
from  the  runs  and  mixed  with  water,  and  then  again  al- 

lowed to  settle.  The  water  is  drawn  oft  and  the  washing 
repeated,  sometimes  with  a  slight  addition  of  hydrochloric 
acid;  finally  the  thoroughly  purified  starch  is  mixed  with 
the  proper  amount  of  water  for  the  converter.  The  yield 
varies  with  the  quality  of  the  corn  ;  a  fair  average  would  be, 
per  bushel,  starch,  30  lb. ;  cattle-food,  14  lb. ;  waste,  12  lb. ; 
total.  56  lb. 

'•  B.  Transforming  the  Starch  into  Sugar.  7.  Con- 
version, as  it  is  termed,  is  accomplished  in  either  open  or 

closed  converters,  and  in  some  establishments  the  process 

is  iiartially  executed  in  open  and  finished  in  closed  con- 
verters. The  open  converters  are  wooden  vats,  generally  of 

3,000  or  4,000  gal.  capacity,  sufficient  for  the  treatment  of 
the  starch  from  1,000  bush,  of  corn.  They  are  provided 

with  banks  of  copper  steam-coils,  either  closed  or  perfo- 
rated. The  closed  converters  are  generally  of  copper.  They 

are  provided  with  safety-valves,  and  are  made  of  sufficient 
strength  to  withstand  with  safety  a  pressure  of  six  atmos- 

pheres. Sulphuric  acid  is  generally  employed  in  the  con- 
version, though  other  acids  have  been  used.  The  quantity 

of  acid  employed  varies  with  the  object  of  the  manufac- 
turer. For  the  production  of  'glucose' — a  liquid  product 

which  contains  much  dextrin — a  smaller  quantity  is  used 
than  when  solid  'grape-sugar'  is  to  be  produced,  in  which 
the  conversion  into  dextrose  is  much  more  complete.  The 
proportion  varies  from  +  lb.  of  oil  of  vitriol  to  1^  lb.  per  100 
lb.  starch.  When  the  open  converter  is  used  a  few  inches  of 
water  are  introduced  and  the  acid  is  added,  or  half  the  acid 
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may  l)o  addwl  to  l-lio  slarcli-iiiixlun'.  Tlic  a<'i(I-walitr  is 
brought  to  a  boil,  ami  I  lie  starch,  i)revioiisly  mixeil  with 

water  to  a  pfravity  of  from  18"  to  21  Baiiiiii'',  is  slowly  |]HImik'(1 
in,  l<ee|)inK  the  liquid  eoristaiitly  boiliiif?.  When  all  the 
starch  has  been  introduced,  the  wliolc;  is  boiled  until  the 

iodine  lest  ceases  to  give  a  lilue  color  and  shows  a  dark- 

cherry — or,  better,  till  it  shows  an  orange — color.  'Vlw.  boil- 
ing is  usually  contiinicd  for  from  two  to  four  hours.  When 

the  c/o.ied  converter  is  used  thc^  slareh  is  mixed  with  water 

to  a  gravity  of  from  11"  to  16°  Baunu''.  This  with  the  acid is  introduced  into  the  converter,  and  the  whole  is  heated 
under  a  pressure  of  from  35  to  7/)  lb.  per  square  inch.  The 
time  required  for  the  conversion  is  much  shorter  than  in  the 
open  converters.  The  use  of  open  and  closed  converters 
.successively  is  often  resorted  to.  The  starch  and  water,  of 

a  gravity  of  1")'  or  16  Baume,  are  first  boiled  in  the  open converter  for  from  one  to  two  liours,  then  transferred  to  the 
closed  converter  and  boiled  under  a  pressure  of  from  45  to 
75  lb.  per  square  inch.  The  time  of  this  boiling  varies  from 
ten  minutes  to  halt  an  hour." 

Other  acids  have  been  used  in  conjunction  with  sul]ihuric 
acid,  as  nitric  acid,  proposed  in  1871  by  C.  Kriittse.  As 
substitutes  for  sulphuric  acid,  oxalic  acid  was  proposed  by 
R.  Wagner  in  1858,  and  E.  Delarue  &  Co.  patented  the  use 
of  oxalic  and  tartaric  acids  in  1879.  The  use  of  phosphoric 
acid  has  also  been  patented. 

"  8.  Neutralization. — When  the  starch  has  been  suffi- 
ciently converted  for  the  desired  product,  the  liquor  is  run 

into  tlie  neutralizing  vats.  Here  a  sufficient  quantity  of 
marlile-dust  is  added  to  neutralize  the  sulphuric  acid  com- 
j>letely,  converting  it  into  s\dphate  of  lime.  Some  complete 
the  neutralization  with  whiting.  A  little  fine  bone-black  is 
generally  added  just  before  and  just  after  neutralization. 
It  is  then  allowed  to  cool  and  to  dejiosit  the  sulphate  of 
lime.  A  small  portion  of  this  sulphate  of  lime  is  retained 
in  solution,  and,  although  most  of  this  will  be  removed  by 
the  subsequent  filtration  through  bone-black,  a  minute 
quantity  is  always  found  in  the  finished  product. 

"9.  Bag-jilt  rat  ion. — The  liquor,  having  a  gravity  of  12° 
to  20°  Baume  (light  li(juor),  is  next  filtered  through  bag  fil- 

ters of  cotton  cloth,  or  filter-presses,  or  both. 
"10.  Treatment  witli,  Sulphurons-acid  Gas. — In  many 

establishments  this  is  resorted  to  at  this  point  in  the  proc- 
ess to  prevent  fermentation,  and  probably  to  some  extent 

as  a  bleaching-agent. 
"11.  Bone-l)lack  Filtration. — The  liquor  is  now  passed 

through  bone-lilack  filters,  by  which  it  is  decolorized,  and 
at  the  same  time  freed  from  other  soluble  impurities. 

"  12.  Concentration  is  afl'ected  in  the  vacuum-pan  at  a 
temperature  of  from  130°  to  140°  P.  until  it  has  a  gravity 
of  from  38°  to  33°  Baume.     This  is  called  '  heavy  liquor.' 

"  13.  Second  Bag-filtratioti. — During  the  concentration 
a  certain  quantity  of  sulphate  of  lime  separates,  and  it  is 
found  advisable  to  remove  it  when  the  liquor  reaches  the 

gravity  of  38°  or  30°  Baume.  It  is  therefore  filtered  through 
the  bag  filter  or  filter-press. 

"  14.  A  second  treatment  with  sulphuric  acid  is  resorted 
to  in  some  factories,  the  acid  being  added  in  the  vacuum- 
pan,  or  to  the  liquor  as  it  comes  from  the  bag  filters. 

"  15.  Second  Bone-lilack  Filtration. — The  heavy  liquor 
is  now  filtered  a  second  time  through  animal  charcoal,  to 
secure  a  further  decolorization  and  purification. 

"  16.  The  final  concentration  is  accomplished  by  boiling 
the  liquor  in  a  vacuum-pan  till  it  exhibits  a  gravity  of 
from  40°  to  43°  Baume  while  hot.  It  is  then  let  down  from 
the  pan  and  subjected  to — 

"17.  A  third  filtration,  through  a  filter-press,  to  remove 
the  sulphate  of  lime,  which  separates  during  the  final  con- 
centration. 

"  In  some  establishments  the  liquor  is  |iassed  but  once  over 
bone-black;  in  fact,  all  the  steps  which  have  been  men- 

tioned are  followed  only  by  those  manufacturers  who  desire 
to  produce  the  best  products. 

"  18.  Final  Treatment. — The  resulting  product  will  vary 
in  character  according  to  the  amount  of  acid  used  and  the 
duration  and  temperature  of  the  conversion.  The  variety 
in  which  the  conversion  has  been  least  complete  is  called 

'  glucose '  in  the  trade,  and  remains  liquid  ;  that  in  which 
the  conversion  is  more  complete,  and  which  solidifies  in  the 

packages  in  consequence,  is  calleil  '  grape-sugar.' 
"  An  ingenious  process  for  causing  the  grape-sugar  to  crys- 

tallize was  invented  by  Dr.  Arno  Behr.  While  it  is  still 
liquid  there  is  added  to  it  a  very  small  quantity  of  crystal- 

lized anhydrous  dextrose.     Molds  are  filled  with  the  mix- 

ture, and  in  aljcjut  three  days  it  is  found  to  be  a  .solid 
mass  of  crystals  of  anhydrous  dextro.se.  The  blocks  are 
then  placed  in  a  eeiilrifugal  machine',  to  throw  out  the  still 
liquid  siruji,  and  the  anhydrous  dextrose  remains  as  a 

cry.st-allini!  mass." Starch-sugar  appears  in  commerce  in  a  great  variety  of 
grades  under  tlu!  following  names :  (a)  licjuid  varieties : 
(jlacoae,  vii.vi9ii/-r//iinisc,  nii.rini/-.siriip,  corn-sirup,  jelly- gliicone,  rnnlirlnmi  rs  rri/slat  glucose,  maUose,  malUme- 
■lirup,  waize-Kugar,  niiuii-xiriip:  {It)  solid  varieties  are  all 
called  grape-sugar,  and  are  distinguished  as  solid,  clipped, 
granulated,  powdered,  anhijdrou.%  crystallized,  brewers'  or 
confectioner.<s'  grape-sugar. 

Composition  of  Starch-sugar. — The  following  analyses 
were  made  of  commercial  samples  : 

DKSCRIPTION. 

I.  Grape-sugar  fsolid). 

Anh.vdrous  prape-supar  . . . 
Cakes  from  centrifiit'al. 
Coufectioners'  grape-sugar. 
Grape-sugar   
Brewers'  grape-sugar   
Grape-sugar   
Grape-sugar   

II.  Glucose  (liquid). 

Glucose   '   
Glucose   
Glucose   
Mixing-sirup   
Glucose   
Maize-sirup   
Maltose   

Mixing-sirup   

Doxtroee. Malloie. Dextrin. 
A.li. 

99-40 

0-03 

93  an 

0-22 

87  10 

0-30 
0-14 

73-40 
1.30 

9-10 0-75 

73-70 

1-80 4-20 

0.38 

72-10 

910 

0.33 

72-00 

3-60 

6-40 
0-50 

36-50 
19-30 29-80 

0-32 

39-80 

4-70 

42  10 

0-52 

34-30 

4-60 

45-80 

0.33 

42-80 

1-.30 

38-40 
0.37 

3700 

6-50 

38-80 0.33 

39-00 
.-.. 

41-40 

0-81 

41- .50 

0-60 

38-80 

1-06 

38-60 

1-10 

38-80 

0-89 

0-60 

7-30 

12-40 1400 
1510 

16-60 

17-50- 
14  20 16-lfr 

17-20 17-40 
19-20 19-30 

20-60 82-60 

It  thus  appears  that  starch-sugar  in  its  various  forms 
consists  of : 

Dextrose,  or  dextro-glucose   from  99-40  to  3430 
Maltrose      ■'  O'O     "    19-30 
Dextrin,  or  starch-gum      •*  0-0     "   45-30 
Ash,  mineral  salts       "  0-03  "     1-06 
Water       "  0-60  "   22-60 

The  mineral  salts  were  those  which  are  found  in  spring- 
water  and  in  all  vegetable  and  animal  substances — potas- 

sium and  sodium  chlorides,  calcium,  and  magnesium  sul- 
phates, and  a  little  oxide  of  iron.  Nothing  objectionable 

was  found  in  any  of  the  samples. 
Uses. — Starch-sugar  is  used  (1)  for  the  manufacture  of 

table-sirup,  for  which  purpose  it  is  mixed  with  the  mo- 
lasses of  the  cane-sugar  refineries ;  (2)  as  a  substitute  for 

barley  malt  in  brewing  ale  and  beer;  (3)  as  a  substitute 
for  cane-sugar  in  confectionery ;  (4)  for  the  adulteration 
of  cane-sugar ;  (5)  as  a  substitute  for  cane-sugar  in  can- 

ning fruits  :  (6)  for  making  artificial  honey. 
Tleitlthfutni'ss. — The  committee  made  experiments  with 

tlie  starch-sugars  made  from  corn,  both  in  their  original 
form  and  after  they  had  been  fermented,  but  in  no  case 
did  any  evil  effects  follow  their  use.  Nor  could  the  com- 

mittee obtain  from  others  any  evidence  of  ill  effects. 

The  following  is  the  conclusion  of  the  report ;  "  In  con- 
clusion, tlien,  the  following  facts  appear  as  the  result  of  the 

present  investigation  ;  First,  that  the  manufacture  of  sugar- 
from  starch  is  a  long-estalilished  industry  scientifically  val- 

uable and  commen-ially  inqiortant ;  second,  that  the  proc- 
esses which  it  employs  at  the  present  time  are  unobjec- 

tionalile  in  their  character  and  leave  the  product  uncon- 
tarainated  ;  third,  that  the  starch-sugar  thus  made  and  sent 
into  commerce  is  of  exceptionable  purity  and  uniformity 
of  composition,  and  contains  no  injurious  substances  ;  and 
fourth,  that  though  having  at  best  only  about  two-thirds 
the  sweetening  jxiwer  of  cane-sugar,  yet  starch-sugar  is  in 
no  way  inferior  to  cane-sugar  in  healthfulness,  there  being 
no  evidence  before  the  committee  that  maize-starch  sugar, 
either  in  its  normal  condition  or  fermented,  has  any  dele- 

terious effect  upon  the  system,  even  when  taken  in  large 

quantities."  The  apjjendix  of  the  report  of  the  committee 
appointed  by  the  National  Academy  of  Sciences  contains- 
a  list  of  references  to  articles  on  glucose,  etc.,  from  1790  to- 
1883,  and  a  list  of  all  patents  relating  to  its  manufacture. 
The  report  is  signed  by  G.  P.  Barker  (chairman),  W.  H. 
Brewer,  Wolcott  Gibbs,  C.  F.  Chandler,  and  Ira  Remsen. 
For  further  information  on  the  subject  of  glucose,  see  Su- 

gar, Beer,  Bread,  Fermentation,  Diasta.se,  and  Dextrin. 
Revised  by  Ira  Remsen. 

Glu'cosides  [deriv.  of  glucose'\ ;  a  term  applied  to  sub- stances yielding  when  treated  with  dilute  acids  (or  certain. 
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f('rmciil>)  K'Uit'osft  or  a  .sufjiir  of  siiuihu'  coiiiposition,  and 
anolJicr  siilislaiici!  not  bcloiiffing  to  tlie  group  of  c-arliohy- 
drati's.  Tliey  ocour  in  various  plants,  most  frequently  in 

the  bark.  Among  the  more  important  glueosides  are  arl)U- 
tiu,  found  in  tlie  leaves  of  wintergrecn  and  of  arbutus  uva 
m-.-ii:  rid)erytlirin,  in  madder  root;  saliein,  in  willow  bark  ; 
it'stMiliu.  in  the  bark  of  horse-chestnut;  amygdalin.  in  the 
oil  of  bitter  almonds  ;  sinalbin,  in  white  mustard  seed  :  my- 
ronic  acid,  in  blaek  nnistard  seed.  Ilelioin,  which  is  obtained 
by  oxidation  of  saliein,  can  also  be  made  artificially  l)y 
treating  salicvlic  aldehyde  with  acetochlorhydrose,  a  com- 

pound derived  from  glucose  by  treating  it  with  acetyl  chlo- 
ride, and  lanuic  acid,  which  yields  glucose  and  gallic  acid. 

Revised  by  Ira  Kkmsen. 

(line  [M.  Eng..  from  O.  Pr.  glu  <  Lat.  ghis,  gliitm.  glue: 
Gr.  y\oi6s.  gum,  oily  substance] :  a  hard,  brittle,  glassy  form 

of  dried  gelatin,  containing  impurities  which  give  it  a  brown- 
ish color.  It  is  the  most  important  of  the  animal  eenuints, 

and  is  usually  obtained  from  tlie  scraps  of  hides,  the  hoofs 
of  animals,  etc.,  by  first  thoroughly  cleansing  with  lime,  then 
washing  and  airing  so  as  to  slake  the  remaining  caustic  lime, 

and  then  boiling  in  rain-water,  by  which  the  albuminoid  ele- 
ments of  the  animal  matter  are  changed  into  gelatin.  The  lat- 

ter is  removed  and  carefully  dried  in  nets,  care  being  taken 

to  avoid  too  much  or  too  lit'tle  heat,  for  the  first  will  melt  the 
glue,  while  cold  may  cause  the  pieces  to  crack.  Bone-glue 
(bone-gelatin)  is  prepared  from  fresh  bones,  either  by  digest- 

ing them  witli  superheated  steam,  or  with  dilute  hydrochlo- 
ric acid,  followed  by  boiling,  the  latter  process  affording  the 

best  results.  "  Fish-glue  "  is  an  inferior  isinglass  made  from 
the  offal  of  the  fisheries.  Glue  is  used  in  joinery,  cabinet- 
making,  in  preparing  size  for  dressing  paper,  silk  goods,  etc., 
in  calico-printing,  in  making  rollers  for  inking  type,  in 

fresco-painting,  in  paper-hanging,  in  stiffening  hat-bodies, 
and  for  many  other  uses  in  the  arts.  For  use  as  a  cement, 

glue  is  generally  dissolved  with  a  gentle  heat  in  a  water-bath, 
and  is  then  fit  for  use.  •'  Prepared  "  or  liquid  glue  is  the 
ordinary  solution  kept  liquid  by  the  addition  of  a  fluid 
ounce  of  strong  nitric  acid  for  every  pound  of  dry  glue ;  or 
commercial  acetic  acid,  3  parts  to  1  of  the  dried  and  pow- 

dered glue  is  used,  for  this  acid  will  dissolve  tlie  glue  with- 
out heat.  Six  parts  glue,  16  parts  water,  1  part  hydrochlo- 
ric acid,  and  li  parts  sulphate  of  zinc  also  give  excellent 

results  as  an  im'putrescible  liquid  glue.  Marine  Glue  is  a cement  formed  by  dissolving  1  lb.  of  india-rubber  in  5  gal. 
of  oil  of  turpentine,  or  preferably  in  coal-naphtha,  and  then 
adding  after  some  days  a  quantity  of  shell-lac  equal,  or  some- 

times much  exceeding,  the  previous  solution  in  weight.  The 
mixture  is  heated  over  a  gentle  fire  and  thoroughly  mixed 

by  stirring.  It  is  then  run  into  plates  and  dried.  When 
used,  it  is  melted  by  heating.  It  is  insoluble  in  water,  and 
will  hold  pieces  of  tough  wood  together  so  strongly  that 
they  may  be  broken  across  the  grain  sooner  than  parted  at 

the' place  where  glued.  Glass  and  metals  may  also  be  glued with  it. 

filume :  See  Grasses. 

Glu'teii  [Lat.  for  glue] :  a  nutritive  subtanee  obtained  by 
kneading  flour,  especially  wheat  flour,  in  a  stream  of  water, 
when  the  gluten  remains  behind  as  a  sticky,  adhesive  mass. 

Gluten  as  "such  probably  is  not  contained  in  flour,  for  when 
this  is  washed  with  cold  water  (3°  C.)  no  gluten  is  formed. 
The  flour  contains  two  substances — vegetable  myosin  and 
an  albuinose— which  undergo  changes  when  mixed  with 
water  and  are  converted  into  gluten.  It  is  believed  that 

these  changes  are  brought  about  by  the  action  of  a  ferment, 
though  the  ferment  has  not  been  isolated.  The  quantity  of 
gluten  in  wheat  flour  varies  somewhat,  but  in  general  it  is 
present  to  the  extent  of  11  to  13  per  cent.  Rye,  oats,  and 
barley  flour  contain  very  little  gluten.  The  chief  value  of 

gluten  in  bread-making"  is  as  a  means  of  retaining  the  car- 
bonic acid  gas  and  thus  of  facilitating  the  process  of  "  rais- 

ing." But  little  is  known  in  regard  to  the  nutritive  value 
of  gluten.  It  appears,  however,  to  rank  with  the  other  al- buminoids. To  some  extent  a  bread  is  made  from  gluten 

alone,  after  its  separation  from  the  starch  contained  in  the 
flour.  Such  bread  is  made  for  use  by  diabetic  patients,  the 
object  being  to  diminish  the  amount  of  starch  in  the  food  of 

these  patients.  Iba  Rem.sen. 

Glutton,  or  Wolverene  [from  Fr.  glouton  <  Lat.  gliitto, 
gluU),  glutton,  deriv.  of  gluttus,  gluttire,  gulf]:  the  largest 
member  {Galo  luscus)  of  the  weasel  family  (Mustelidce) ;  dis- 

tinguished from  its  relatives  by  its  greater  size,  massive 
build,  and  bear-like  appearance.     The  glutton  is  from  3  to 
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nearly  4  fc<-t  long,  clad  in  shaggy,  dark-brown  fur,  with  a 
much  lighter  band  beginning  just  behind  the  shoulders  and 
nimiing  along  the:  side  ujjward  to  the  ba.se  of  the  tail.  It 
is  an  inhabitaid  of  the  wooded  northern  |)ortions  of  Eu- 

rope, Asia,  and  North  America,  and  preys  upon  the  smaller 
mammals,  although  it  will  ;ilta('k  and  kill  sick  or  woimded 
<lcer.  It  is  savage,  gluttonous,  crafty,  and  persevering,  and 
is  the  pest  of  tlie  trajiper,  stealing  the  animals  caught  in  his 
traps  and  often  destroying  or  carrying  off  tlie  traps  them- 

selves. A  complete  history  of  the  anitnal,  including  many 

interesting  anecdotes,  may  be  found  in  C'oues's  Fur-hearing 
Animals.  '  F.  A.  Lucas. 

(ily'eas  (in  Gr.  rxunSs),  Michael:  a  Byzantine  historian; flourislied  in  the  fir.st  half  of  the  twelfth  century.  Author 
of  a  chronoli>gii'al  history  of  tlie  world  (B()3\os  xpo""^)  '" 
four  books,  comprising  the  period  from  the  creation  to  the 
death  of  the  F.mperor  Alexios  Koninetios  (1118).  lie  wa.s 

thrown  into  jirison  and  blinded  in  1  l.'iO.  The  work  was first  published  in  a  Latin  translation  by  Leunclavius  (Basel, 
1573) ;  then  the  fir-st  part  in  Greek  by  Meursius  (1618) ;  the 
whole  Greek  text  by  Labbe  (Paris,  1660) ;  best  edition  bv 

Bckker  (Bonn,  1836)":  and  in  Migne,  Patrol.  Or.  CLVIlT. 
(1866).  Cf.  K.  Krunibacher.  Oeschidite  ditr  Ihjzant.  Litera- 

tur,  p.  146  ft'.  (Munich,  1891).  Alfred  Gudemax. 
(iilyt'erin  [deriv.  of  Gr.  yAvxepit,  sweet,  deriv.  of  y\uKis, 

sweet] :  a  sub.stance  belonging  to  1  he  class  of  alcohols,  ob- 
tained by  the  decomposition  of  ordinary  Fats  (q.  v.).  Fats 

are  ethereal  salts  (see  Ether)  of  the  so-called  fatty  acids, 
especially  palmitic,  stearic,  and  oleic  acids.  When  these 
ethereal  salts,  or  the  fats,  are  treated  with  alkalies,  such  as 
caustic  soda  or  caustic  potash,  they  are  decomposed,  and 
one  of  the  products  formed  is  glycerin.  So  also  superheated 
steam  decomposes  the  fats,  the  products  being  glycerin  and 
the  free  fatty  acids.  The  decomposition  of  the  fat.  stearin, 
by  caustic  potash  takes  place  as  represented  in  the  equa- tion : 

O.CsHscO      KOH  (  OH 
CsH J  O.CJIseO  +  KOH  =  CsHs-  OH  -I-  SC.sH^O.OK. 

O.CbHssO      KOH  ( OH 
Stearin  or  glyceryl 

stearate. Glycerin. 
Potassium 
stearate. 

The  decomposition  with  water  is  represented  thus : 

(  O.CsHssO      HOH  (  OH 
C3H  J  O.CeHssO  -I-  HOH  =  C.Hb-^  OH  +  SCsHs.O,. 

(  O.CgHatO      HOH  (  OH 
Stearin.  Glycerin.         Sfearic  Acid. 

While  glycerin  is  always  made  from  fats,  it  can  be  made  by 
other  methods  that  have  a  scientific  interest.  It  is  formed, 
for  example,  in  the  alcoholic  fermentation  of  sugar  (see 
Fermentation),  and  is  therefore  always  contained  in  fer- 

mented liquors.  Pure  glycerin  is  a  colorless,  inodorous,  vis- 
cid liquid  with  a  markedsweet  taste.  Its  specific  gravity  is 

1'2665.  It  solidifies  to  an  amorphous  mass  when  kept  for  a 
time  at  a  temperature  below  that  of  freezing  water,  and  this 
mass  gradually  becomes  crystallized  if  ke])t  for  a  long  time 
at  or  belo%v  the  freezing-point  of  water.  The  crystals  melt 
at  from  62'  to  97°,  according  to  different  observers.  When 
free  from  water  it  boils  at  .554°  F..  but  the  addition  of  a 
little  water  changes  the  boiling-point  very  markedly.  It  is 
an  excellent  solvent.  It  mixes  with  water  in  all  proportions, 
and  if  freed  from  water  and  exposed  to  the  air  it  absorbs 
half  its  weight  of  water  again.  When  heated  alone  or  with 
a  dehydrating  agent,  glycerin  yields  the  pungent  substance 
Acrolein  (g.  v.).  Treated  with  a  cold  mixture  of  fuming 
nitric  and  concentrated  sulphuric  acid,  glycerin  is  converted 
into  nitroglycerin.  (See  Explosives  and  Nitroglycerin.) 

At  a  temperature  of  320'  F.  glycerin  dissolves  two-thirds  of 
its  weight  of  boric  acid,  forming  a  compound  of  the  formula 
C'sHsBiOs.  or  glyceryl  borate,  which  has  been  patented,  and 
finds  application  as  a  preservative  agent  under  the  name 
•'  boroglyceride."  Glycerin  is  necessarily  formed  as  a  by- 

product in  the  manufacture  of  candles  and  of  soap.  For- 
merly all  the  glycerin  that  came  into  the  market  was  ob- tained from  the  candle-factories,  but  now  much  comes  from 

the  soap-factories.  In  the  candle-factories  the  method  com- 
monlv  employed  for  the  separation  of  the  glycerin  consists 

in  heating  the  fat  in  a  closed  vessel  with  one-third  its  vol- 
ume of  water  and  2  per  cent,  of  lime  to  a  pressure  of  8  at- 

mospheres for  four  hours.  The  liciuid  that  separates,  which 

is  largely  a  solution  of  glycerin  in  water,  is  known  as  "  sweet- water."  This  is  concentrated  by  evaporation  until  its  spe- 
cific gravity  is  1-23.     The  product  thus  obtained  is  sold  as 
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^'raw  glycerin."  To  purify  it  further  it  is  treated  with 
animal  charcoal  and  distilled  repeatedly.  Sometimes  |iiiri- 
lication  is  effected  by  fn'ezinfj.  When  a  water  solution  of 
glycerin  freezes  the  solid  portion  contains  more  water  than 
the  liquid.  In  the  soap- factories  large  quantities  of  glycerin 
are  recovered  from  the  spent  lye,  which  was  formerly  thrown 
away.  A  large  part  of  the  glycerin  manufactured  is  used 
in  the  numufacture  of  nitroglycerin.  The  largest  dyiui- 
mite-faetory  in  the  world  is  at  Ardeer.  Scotland.  Aliout 
8  tons  of  explosives  are  nuinufactnred  there  daily,  the  cliief 
constituent  of  which  is  nitroglycerin,  (ilyccrin  is,  further, 
an  important  ingredient  of  co.smelics,  toilet  soaps,  and 
pomades.  It  is  used  for  various  purposes  in  brewing,  in 
[)hotography,  and  in  the  preparation  of  obiects  for  micro- 

scopic examination.  In  1880  3,178  tons  of  glycerin  were 
jiroduced  in  the  U.  S.,  and  about  half  of  this  was  converted 
into  nitroglycerin.  In  the  year  1890  about  5.000  tons  of 
glycerin,  valued  at  !|!t)38,9;:!5,  were  imported  into  the  U.  S. 

The  total  production  of  nitroglycerin  in  P'urope  is  about 
25,000  tons  per  annum.  Ira  Remsen. 

fjly'co  (in  Gr.  r\iKaiv):  a  sculptor  of  Athens  (date  un- 
known, but  prol)aljly  under  the  early  Roman  emperors),  by 

whom  the  ceh'brated  colossal  statue  of  Hercules  known  as 
the  Farnese  Hercules  was  made.  This  was  taken  to  Rome 
probably  in  the  time  of  Caracalla,  and  placed  in  his  baths, 
where  it  was  discovered.  The  statue  is  supposed  to  be  a 
■copy  from  an  original  by  Lysippus,  and  represents  Hercules 
leaning  on  his  club.  See  MiiUer.  History  of  Greek  Art 

(§  13'.),  2);  Brunn,  Oesctiiclite  iter  Griecliift-hen  Knntiller,  i., 
549  (Brunswick,  1853).  Revised  by  J.  R.  S.  Steebbtt. 

(ily'cogeii  [from  Gr.  -yXvKis  +  Eng.  gen,  a  suffix  formed 
with  meaning  of  Gr.  ytwafiv,  produce,  and  Lat.  generare, 
generate,  produce] :  a  white,  amorphous,  starcli-like.  taste- 

less, odorless  substance,  found  by  Claude  Bernard  in  the  liver 
of  man  and  the  lower  animals,  and  known  to  exist  in  other 
tissues,  especially  during  tVetal  life.  It  may  be  dissolved  by 
water  out  of  the  tissues  where  it  exists,  and  then  precipi- 

tated with  alcohol.  Diastase  (q.  v.)  and  saliva  convert  gly- 
cogen into  maltose,  a  little  glucose,  and  one  of  the  nuidilica- 

tions  of  dextrin.  When  boiled  witli  dilute  nuneral  acids  it 
is  converted  into  glucose.  Its  composition  is  represented  by 
the  formula  CtllmOs.  The  glycogenic  function  of  tlie  liver 
is  discussed  under  Liver  {q.  v.).     Revised  by  Ira  Remsen. 

Glycosuria  [Jlod.  Lat.,  from  Gr.  yKvKm,  sweet  -h  oipov, 
urine] :  a  symjitom  of  disease  in  which  sugar  is  present  in 
the  urine.  It  is  the  prominent  sign  of  the  disease  Diabetes 
{q.  t>.),  but  may  occur  in  a  variety  of  other  diseases  as  a 
temporary  condition,  or  may  follow  ingestion  of  certain 
drugs  like  chloral,  chloroform,  and  morphia.  It  is  a  quite 
frequent  occurrence  in  the  puerperal  state,  where  its  apipear- 
ance  indicates  normality  rather  than  disorder.  W.  P. 

Glycyrrliiza :  See  Licorice. 

(wlyoxaliii:  See  Explosives. 

(Jlyphography  :  See  STEREOTvpixii. 

(Jlyp'todon  [Mod.  Lat. ;  Gr.  YAuimis,  carved,  deriv.  of 
■y\i<^iw,  carve,  engrave  -I-  oSous,  Mvto%,  tooth,  named  for  its 
fluted  teeth]  :  a  gigantic  extinct  armadillo-like  animal.  In 
a  restricted  sense  the  typical  genus  of  the  family  Glijpto- 
dontidm.  or  Hoplopuorid.e  (q.  v.) ;  also  used  as  a  pojiular 
name  for  any  member  of  the  groui).  F.  A.  Lucas. 

Glyptotlie'ca,  or  Glyp'tothek  [Mod.  Lat.  gli/ptothe'cn; 
■Gr.  7\uirT(iv,  carved  inuige,  neut.  of  yKvTrT6s,  carved  +  9V)kt), 
receptacle,  deriv.  of  0(iyai,  i)ut] :  a  modern  term  of  wliich 
the  English  form  is  usually  glyptot/ieca;  a  buililing  for  the 
reception  of  works  of  sculiiture.  The  term  Glyptothek  is 
generally  applied  only  to  the  sculpture  gallery  at  Munich, 

built  by  King  Ludwig  I.  '  R.  S. 
Gmelin,  gmalin,  Johann  Georg.  M.  D.  :  b.  at  Tubingen, 

Germany,  June  13,  1709;  educated  in  the  University  of 
Tubingen ;  took  his  medical  degree  in  1727;  Ijecame  Pro- 

fessor of  Chemistry  and  Natural  Science  at  St.  Petersburg 
1731 ;  journeyed  in  Siberia  1733-43 ;  was  made  Professor  of 
Botany  at  Tubingen  1749;  died  there  May  20,  1755.  Au- 

thor of  Travels  in  Siberia  (4  vols.,  1751-52)  and  Flora 
Sibirica  (4  vols.,  1749-70). — His  nephew,  Johann  Friedrich 
Gmelin,  M.  D.,  b.  at  Tubingen,  Aug.  8.  1746;  graduated  in 
medicine  1769;  became  Professor  of  Botany,  etc.,  at  Tu- 
bingen  1771.  of  Medicine  1775;  Professor  of  Medicine  at 
Gottingen  1778.  Author  of  many  works  on  botany,  chem- 

istry, and  toxicology.  I),  at  GSttingen,  Nov.  1,  1804. — 
Samuel  Gottlieb  Gmelin,  M.  D.,  also  a  nephew  of  J.  G. 
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Gmelin;  1).  at  Tubingen,  .Tune  23,  1745;  took  his  medical 
degree  17(i(i;  became  professor  of  botany  at  .SI.  Petersburg, 
and  travelcil  (1768-74)  in  South  and  Southeastern  Ru.ssia; 
was  taken  prisoner  in  the  Caucasus,  and  died  .luly  27,  1774, 
in  (;ons(!(iuerice  of  tlie  ill-treatment  he  received.  His  Jlia- 
ioria  Fncorum  (1768)  and  some  volumes  of  travels  have 
been  published.  —  Leopold  Gmelin,  M.  D.  (son  of  J.  P. 
(Tinelin);  b.  at  Gottingen,  Aug.  2, 1788;  stu<lied  at  Gottingen, 
Tubingen,  Vienna,  and  in  Italy;  was  titular  and  onlinary 
professor  of  chemistry  and  medicine  at  Heidelberg  1817-51. 
Authcir  of  JliiiiitliKrli.  iter  Throrilisrlien  C/iemie  (3  vols., 
1817-19)  and  a  Lehrbuch  der  (Jlieinie  (1814),  and  also  made 
famous  experiments  upon  digestion.  D.  at  Ileidell>erg,  Apr. 
13.  1853. — Other  distinguished  mendjers  of  this  family  were 
JoHANN  Conrad  (1707-59),  a  physician,  author,  and  jjliarma- 
eeutist  of  Tiibingen,  elder  brother  of  .1.  G.  Gmelin;  and 
PniLipp  Friedrich,  younger  brother  of  the  same  (1721-08); 
held  professorships  of  Botany,  Chemistry,  and  Jlcilicine  in 
Tubingen,  and  was  author  of  many  scientific  monographs. 
The  botanists  of  this  name  are  commemorated  by  the  Lin- 
na»an  genus  Gmelina,  plants  of  the  order  VerbeitacetF. 

Gmiiiid:  town  of  WUrtendjerg ;  on  the  Reins;  30  miles 
by  rail  E.  of  Stuttgart  (see  map  of  German  Empire,  ref. 
7-E) ;  in  a  beautiful,  fertile,  and  well-cultivated  valley  ;  for- 

merly a  free  imperial  city.  It  is  surrounded  by  old  walls 
flanked  with  towers,  and  has  a  considerable  number  of  an- 

cient buildings.  It  has  an  asylum  for  the  blind  and  for 
deaf  mutes,  and  celeVjrated  manufactures  of  jewelry,  silver, 
copper,  bronze,  and  l)ra.ssware ;  also  of  silk,  cloth,  tobacco, 

wax,  etc.     Pop.  (189."))  17,282. 
Gnat,  nilt  [M.  Kng.  gnat  <  0.  Eng.  gno't.  gnat] :  any  one 

of  various  small  two  winged  flies  of  the  family  CulicidcB, 
the  most  familiar  being  that  commonly  known  as  mosquito 
(Cnle.r  pipienf).  Gnats  differ  from  other  two-winged  flies 
(I)ijitera)  by  the  long  and  slender  mouth-parts  (Figs.  1  and 

Fia.  1.  Fia.  2. 
Doisal  (Fig.  1)  and  side  (Fig.  2)  view  of  the  head  of  the  female,  en- 

larged :  a,  antenna?  :  m.  maniiibles  ;  mx,  maxillae  ;  /y,  lingua  ; 
/,  labium,  in  which  the  other  parts  are  ensheatlied. 

2).  These  are  adapted  for  probing  and  puncturing  the  flesh 
of  its  victim.  The  young,  or  larva>  (Fig.  3),  are  aquatic,  liv- 

ing in  pools.  They  are  cylindrical,  with  the  head  and  suc- 
ceeding segment  inucli  enlarged,  and  breathe  by  means  of  a 

bunch  of  hairs  radiating  from  a  long  tubercle  situated  at 
the  end  of  the  body,  and  connecting  with  the  internal  res- 

piratory tubes  (trachea^).  They  remain  most  of  the  time  at 
tlie  bottom,  feeding  upon  decaying  matter,  and  are  thus  very 
beneficial  as  scavengers.  In  the  pujia  state  they  take  no 
food,  and  breathe  by  a  respiratory  tul)e  (Fig.  3,  B,  d)  situated 
on  the  greatly  enlarged  thorax.  They  are  very  active  in 
this  state,  jerking  up  and  down  in  the  water,  aided  by  a 
pair  of  broad  caudal  leaves  (Fig.  3,  C).  The  long  cylindrical 
eggs  are  laid  in  little  packets  which  float  on  the  surface  of 
standing  water.  In  four 
weeks  after  hatching  the  in- 

sect passes  through  its  trans- formations and  arrives  at 

maturity.  The  females  alone 
bite.  The  males,  which  may 
be  distinguished  from  the 
other  sex  by  their  bushy  an- 

tenna", seldom  visit  houses, 
and  do  not  bite.  It  is  a 

question  whether  the  bite  of 
the  mosquito  is  poisonous. 
No  poison  -  gland  has  yet 
been  found  in  the  head,  and 

Fig.  3.— a,  larva  ;  c,  respiratory tube  and  radiating  hairs  ;  B, 
pupa ;  rf,  thoracic  respiratory 
tube  :  C,  lamcllie  at  end  of  body 
of  the  pupa,  enlarged. 

it  is  generally  thought  that  the  inflammation  and  swelling 
following  the  bite  of  one  of  these  insects  are  due  to  the  irri- 

tation set  up  by  the  slightly  barbed  jaws  and  perhaps  to  the 
saliva,  wliich  is  slightly  acrid.  About  thirty  American  spe- 

cies of  Culex.  the  genus  to  which  the  gnat  belongs,  are  de- 

scribed in  various  works.  The  buft'alo  gnat  (SinmUum pe- cuarum)  belongs  to  quite  another  family,  the  Sinmliidm. 
This  minute  insect  is  an  inhabitant  of  the  Southern  and 
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Western  U.  S.,  and  ooeurs  at  times  in  fountless  myriads,  be- 
coming a  great  soourge  of  ealtle,  rendering  tliem  frantic 

by  its  persecutions.     For  tlie  gall-gnat,  see  Gall  Inskcts. Revised  by  F.  A.  Lucas. 

(Jnatlios'toma:  See  Copepoda. 
(liiU'isenaii,  August  Wildelm  Anton,  Count  Nkidhart 

von,  nit'liaart-fon-giii  ze-nuw :  soldier;  b.  at  Scliildau,  Sax- 
ony! Oet.  27, 1760;  served  for  a  short  time  witli  tlie  German 

mercenaries  in  the  American  Revolutionary  war;  became  in 
1789  a  caplain  of  Prussian  tronps;  in  1807  was  placed  in 
eomman<l  of  the  fortress  of  (Villiurg,  wlii<'li  he  held  against 
the  French  till  the  Peace  of  Tilsit;  was  dismissed  in  180!)  at 
the  suggestion  of  Napoleon  I.;  was  chief  of  staff  and  chief 
quartermaster  to  Bliicher;  conducted  the  retreat  after  Liil- 
zen  1813,  and  after  the  Leipzig  campaign  was  made  lieu- 

tenant-general ;  served  in  France  1814,  and  was  made  a 
count ;  contributed  much  to  the  final  success  at  Waterloo 
by  his  sti-ategic  skill  after  the  affair  at  Ligny;  was  nuide 
governor  of  Berlin  1818;  general  field-marshal  IS'Zry;  led  an 
armv  in  Prussian  Poland  during  the  Polish  insurrection  of 

1831'.     D.  in  Posen,  Aug.  24,  1831. 
Gnei.ss,  nis  [Germ.] :  a  foliateil  or  banded  liolocrystalline 

feldspathic  rock — i.  e.  a  rock  of  granitic  composition,  but 
with  a  more  or  less  pronounced  parallel  arrangement  of  its 
constituent  minerals.  As  most  Granite  (q.  r.)  shows  some 
tendency  to  such  a  banded  structure,  gneiss  must  be  re- 

garded as  the  oldest,  most  widespread,  and  most  funda- 
mental of  all  the  rocks  of  the  earth's  crust.  There  is  a 

difference  of  opinion  among  geologists  as  to  how  far  the 
banded  structure  of  gneiss  represents  original  stratification. 
Some  maintain  that  such  a  parallel  arrangement  of  con- 

stituents is  always  proof  of  sedimentation,  and  therefore 
that  gneiss  is  always  a  metamorphosed  aqueous  deposit. 
Conclusive  evidence,  however,  shows  that  the  gneissoid 
structure  may  originate  in  igneous  rocks,  either  primarily 
as  the  result  of  movement  in  a  partly  solidified  magma,  or 
secondarily  as  the  result  of  shearing  in  a  mass  already  solid. 
Without  doubt  some  gneisses  have  originated  by  the  meta- 
morphism  or  recrystallization  of  former  sediments,  but  since 
it  has  been  shown  that  similar,  if  not  identical,  rocks  may 
also  be  produced  from  igneous  rooks,  the  gneissic  structure 
can  no  longer  be  regarded  as  a  proof  of  sedimentation. 
Each  occurrence  must  be  studied  tor  itself,  as  no  single 
theory  can  account  for  the  origin  of  all  gneisses.  This  fact 
removes  one  of  the  strongest  arguments  for  the  metamor- 
phic  origin  of  granite,  inasmuch  as  a  gradation  of  this  rock 
into  gneiss  implies  no  definite  ]iroof  of  sedimentary  origin 
for  either  rock.  There  is  a  tendency  to  employ  the  terra 
gneiss  for  feldspathic,  holocrystalline  rocks,  purely  as  a 
structural  term,  and  to  have  it  imply  nothing  in  regard  to 
either  constituent  minerals  or  genesis.  In  tliis  way  other 
rock-names  implying  definite  mineral  composition  may  be 
united  with  it,  and  one  nuiy  speak  of  granite-gneiss,  syenite- 
gneiss,  diorite-gneiss, galiliro-gni-iss,  etc.  Gneiss  is  the  most 
abundant  and  most  widely  distriliuted  member  of  that  group 
of  rocks  known  as  the  Crystalline  Schists  {q.  v.),  which  are 
for  the  most  part  of  pre-Cambrian  age  and  quite  universally 

developed,  at  the  lower  horizons,  over  the  entire  earth's  sur- face. George  H.  Williams. 

(iiipist,  gnist,  Rudolph,  von.  Ph.  D.,  LL.  D. :  Professor 
of  Jurisprudence  in  the  University  of  Berlin;  b.  in  Berlin, 

Aug.  13,  1816;  became  profe.ssor"in  the  university  1844; member  of  the  Prussian  Chamber  of  Deputies  1867-84 ;  of 
the  Imperial  Parliament  1875-77;  appointed  instructor  to 
Prince  William  in  matters  of  political  science.  Author  of 
EngUsh  Gonstitutinnal  History  (1882);  Administrative 
Law  in  England  (1884);  History  of  the  English  Parlia- 

ment (1886) ;  and  numerous  other  iiiiportant  historical  and 
constitutional  publications.  He  was  ennobled  in  1888.  D. 
in  Berlin,  Germany,  July  22,  1895.  C.  H.  Thurber. 

Gnesen,  gna'zfn:  town  of  Prussia;  in  the  province  of 
Posen ;  31  miles  by  rail  E.  N.  E.  of  Posen  (see  map  of  Ger- 

man Empire,  ref.  3-1).  It  has  a  splendid  cathedral,  and  is 
the  residence  of  the  Archbishop  of  Gnesen-Posen.  Polish 
kings  were  crowned  here  till  1320.     Pop.  (1890)  18,088. 

(Jnota'ceae:  See  Gymxospebms,  Joint  Firs,  and  Plants, 
Fossil. 

(iiioli,  BoMENiro:  Italian  poet  and  critic  ;  b.  in  Rome  in 
1839.  In  1870  he  published,  under  the  pseudonym  of  Da- 
rio  Gaildi,  a  volume  of  verse  entitled  Poesie.  IJet-oming  a 
teacher,  hi;  was  made  Professor  of  Italian  Literature  in 
Turin.     Later  he  went  to  Rome,  where  he  is  (1893)  prefect 

of  the  National  Library  Vittorio  Etnmanuele,  and  where 
in  1888  he  foundi'd  the  Arrhirin  Storieo  di'.W  Arte,  of 
which  he  Is  editor.  He  jiubli^hed  in  1879  his  ()di  Tibe- 
rine;  in  1885  Nuuri  Odi  TibvrinK.  Jle  has  translated  from 
the  German  and  published  various  critical  essays,  chief 
among  wliich  are  his  Studi  letterari  (Bologna,  18831. A.  R.  MAEsn. 

Gnomic  (nom  ik)  I'octs  \ijnomic  is  from  Gr.  y;iwfUK6s,  deal- 
ing in  maxims,  sententious,  deriv.  of  7c<i^7(.  judgment,  max- 
im, deriv.  of  yvui/ai,  observe,  judge,  knowj :  in  (ireek  litera- 

ture, a  name  a|iplied  to  those  didactic  poets  whose  compo- 
sitions are  characterized  by  aphorisms  and  short,  proverb- 

like moral  precepts  (gnomat).  Pre-eminent  among  the 
gnomic  poets  are  I'lieognis,  Solon  the  lawgiver,  Phocylides, 
and  Simonides  of  Araorgos.  Among  the  best-known  edi- 

tions of  the  gnomic  poets  (of  some  of  whom  considerable 
fragments  remain)  are  th<jse  of  ISoissonade  (1832),  Bekker 
(1815),  Brunck  (1784),  and  Sylburg  (1651). 

Gnosticism,  nos'ti-sizni;  the  religious  and  metaphysical 
system  of  the  Gnostics  (q.  v.). 

Gnostics,  nos'tiks  [from  Gr.  Ti/u>aTiK6t.  Gnostic,  liter.,  one 
who  knows,  noun  use  of  yvwoTiKis.  knowing,  deriv.  of  yvitr- 
T7)s.  knower,  deriv.  of  yvuvat,  know,  judge  <  Indo-Eur.  gno- 

>  Lat.  (g}nns'cere  :  Eng.  Iinow] :  a  name  apjjlied  to  the 
adherents  of  numerous  schools  of  heretics  in  the  early 
Christian  Church.  In  the  New  Testament  gnosis  is  simply 
(as  in  1  Cor.  xii.  8)  the  more  profound  aijprehension  of  Chris- 

tian truth.  In  Pseudo-Barnabas  (107-120  A.  D.)  it  means 
allegorical  interpretation.  Finally,  it  came  to  denote  a 
system  of  excessive  and  fanciful  religious  speculation.  As 
to  its  origin,  it  was  in  part  a  reaction  of  the  freer  pagan 
mind  against  tlie  narrowness  and  poverty  of  Ebionism,  but 
also,  and  more  essentially,  an  inevitable  product  of  the 
speculative  genius  of  the  Gentile  world  in  its  first  exciting 
contact  with  the  stupendous  facts  and  doctrines  of  Chris- 

tianity. Its  elements  were  derived  from  three  sources : 
Hellenistic  idealism.  Oriental  pantheistic  naturalism,  and 
the  Christian  revelation.  It  did  not  begin  as  a  heresy,  but 
soon  became  such  in  undertaking  to  answer  unanswerable 
qiiestions.  These  questions  are  suggested  by  Tertullian  (De 
Pr(BscriptioneHcBreticorum.{On  prescription  against  heretics) 

§  7) :  "  Unde  malum,  et  quare?  et  unde  homo,  et  quomodo  i  et 
quod  proxime  Valentinus  proposuit,  unde  Deus  f  "  ("  Whence is  evil,  and  why  is  it  f  and  whence  is  man,  and  how  came 
he?  and  then  there  is  the  question  Valentinus  proposed 

the  other  day,  whence  is  God  t ")  Its  grand  leading  question 
was  in  regard  to  the  origin  of  evil.  But  this  question  was 

only  one  of  several.  Its  theme  was  really  the  whole  "  world- 
process."  This  process  embraces  the  three  problems  of  crea- 

tion, sin,  and  redemption.  The  solutions  offered  were  in 
form  exceedingly  diversified,  the  systems  many  and  various. 
In  classifying  these  systems  the  ingenuity  of  critics  has  been 
.severely  taxed.  The  more  noted  classifications  are  as  fol- lows : 

I.  Gibseler's. — (1)  The  Alexandrian  Gnostics :  Basilides, 
Valentinus,  Ophites,  Antitactes.  Prodiciani ;  (2)  Syrian  :  Sat- 
urninus,  Bardesanes,  Tatian ;  (3)  Marcion  and  his  school. 
This  geographical  classification  is  not  at  all  felicitous. 

II.  Ritter's. — (1)  Dualistic ;  Saturninus,  Basilides,  Her- 
mogenes,  and  others ;  (2)  Idealistic :  Valentinus,  JIarcus, 
Ptolemanis,  and  others. 

III.  Neander's. — Originally,  (1)  Judaistic;  (2)  Anti-Ju- 
daistic.  Subsequently  modified  by  sub-dividing  No.  2  so 
as  to  stand.  (1)  Judaistic:  Cerinthus,  Basilides,  Valentinus 
and  his  school,  Heracleon,  Ptolema'us,  Marcus,  and  Barde- 

sanes; (2)  Anti-Judaistic  ;  (a)  in  sympathy  with  paganism, 
the  Ophites,  Pseudo-Basilidians,  Cainites,  Carpocratians, 
Prodicians,  Antitactes,  Nicolaitans,  Simonians ;  (6)  dissev- 

ered from  all  earlier  systems,  Saturninus,  Tatian,  the  En- 
cratites,  Marcion  and  his  school. 

IV.  Baur's. — (1)  Those  who  brought  Christianity  into closer  connection  with  Judaism  and  heathenism  :  Basilides, 
Valentinus,  Saturninus,  Bardesanes,  the  Ophites ;  (2)  those 
who  made  a  strict  separation  of  Christianity  from  Judaism 
and  heathenism-;  Marcion  and  his  school;  (3)  those  who 
identified  Christianity  with  Judaism,  and  opposed  both  to 
heathenism  in  the  form  of  gnosis:  the  Pseudo-Clementines. 

V.  Niedner's. — (1)  Those  who  gave  Christianity  at  once 
a  place,  and  the  highest  place,  among  the  religions  of  the 
world ;  (a)  in  its  original  form,  Basilides,  the  t)phites.  and 
the  closely  allied  Cainites  and  Sethites;  (i)  in  its  perfected 
form,  Valentinus,  Heracleon,  Ptolema'us,  and  Marcus;  (2) 
those  who  separated  Christianity  from  its  historic  eonnee- 
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tion,  and  made  it  tlio  first  true  revelation  of  God  :  (a)  Mar- 
cion  and  his  sehoiil ;  (//)  the  Syrians,  Saturniniis,  Barde- 
sanes,  Tatian,  and  Apelles;  (3)  those  who  identificid  (Jliria- 
tianity  (a)  with  heatlienisni,  the  Carpoeraliaiis,  Antitaetes, 
and  Prodioians,  all  licentious ;  (0)  with  Judaism,  the  Pseudo- 
Clementines. 

On  four  points  these  systems  all,  or  nearly  all,  agree :  (1) 
God  is  incomprehensible.  (2)  Matter  is  eternal  and  antago- 

nistic to  God;  or,  as  Basilides  taught,  if  created  by  God, 
still  conditions  and  limits  the  divine  efficiency.  (3)  Creation 
is  the  work  of  the  Demiurge,  acenrding  to  some,  only  sub- 

ordinate— according  to  others,  totally  opposed  to  God.  (4) 
The  human  nature  of  Christ  was  a  mere  deceptive  appear- 

ance. The  most  elal)orate  system  was  that  of  Valentiniis. 

The  historic  order  was  as  follows:  (1)  the.Simoin'ans, 37  A.  d. 
(Acts  viii.) ;  (2)  the  Nicolaitans,  98  A.  d.  (Rev.  ii.  6) ;  (3)  Cer- 
inthus,  near  end  of  first  century  :  (4)  the  Ophites,  very  early ; 
(5)  Basilides  at  Alexandria,  125-140  a.  u.  ;  (6)  Valcntinus, 
138-160  A.  D. ;  (7)  Mareion,  150  A.  D. ;  (8)  Bardesanes,  170 
A.  D. ;  (9)  llermogenes,  about  200  A.  D.  Gnosticism  reached 
its  highest  bloom  about  150  a.  d.  In  the  third  century  its 
creative  energy  was  gone:  in  the  fourth  century  it  was 
powerless:  in  the  sixth  century  only  remnants  of  it  re- 

mained. Severe  laws  against  the  Gnostics  were  enacted  in 
530  A.  D.  (See  Cod.  Just.,  1  :5:18,  19,21.)  The  rapidity 
with  which  the  system  waxed  and  waned  is  explained  by 
the  fact  that  it  was  an  aristocratic  heresy.  The  masses 
neither  relished  nor  understood  it.  It  was  only  a  specula- 

tion of  the  few.  and  tlie  aim  was  not  to  found  sects,  but 
schools.  Only  the  Maruionites  organized  separate  churches. 
The  principal  original  sources  of  information  are — Iren- 
jeus,  Adversus  Htereses,  182-188  A.  d.  ;  Tertullian,  Adv. 
JIarcionem  and  Ado.  Valentinianos,  c.  200  a.  d.  ;  Ilippo- 
lytus,  Philosnphoumena,  222-235  A.  D. — the  greater  part  of 
it  recently  recovered  (these  three  are  found  translated  in  the 
Ante-Nicene Library) :  Epiphanius, PaiKiii inii.nrcaHiO A. D. ; 
also  quotations  in  Euscbius,  and  the  Pislis  ,Sijphia,  a  Gnos- 

tic book  dating  from  the  third  century,  preserved  in  a  Coptic 
translation  wliich  was  discovered  in  the  eighteenth  century, 
and  first  published  complete  (ed.  by  P.  H.  Petermann),  Ber- 

lin, 18.51,  and  Latin  trans,  separately,  1853.  Cf.  A.  Harnack, 
Ueber  das  gnostiche  Buch  Pistis  Sophia  (Leipzig,  1890). 
Able  monographs  on  the  subject  have  come  from  R.  A.  Lij)- 
sius,  Der  (fiwslicismas  (Leipzig,  I860);  C.  W.  King,  The 
Crnostics  and  their  Remains  (London,  1864 ;  2d  ed.  wit  h  bib- 

liographical appendix  by  J.  Jacobs,  1887) ;  U.  L.  Mansel, 
The  Gnostic  Heresies  of  the  First  and  Second  Centuries  (ed. 
by  J.  B.  Lightfoot,  1875) ;  and  others. 

Revised  by  S.  M.  Jackson. 

Gnu,  nyu  [Hottentot]:  either  of  two  species  of  South 
African  antelopes  belonging  to  the  genus  Cafoblepas  (or 
Connoch(vtes).     The  body  of  the  animal  is  stout,  the   legs 

The  ernu,  or  horned  horse. 

.slender,  the  neck  bears  a  short,  stiff  mane,  and  the  tail  is 
long  and  flowing  like  that  of  the  horse.  The  muzzle  is  wide, 
and  the  horns,  which  are  largest  in  the  male,  curve  at 
first  downward,  then  upward   and   forward.     From   their 
Eeculiar  appearance  the  gnus  are  often  popularly  termed 
orned  horses,  while  the  Dutch  colonists  christened  them 

wildebeests  on  account  of  their  savage  looks  and  actions. 
The  white-tailed  gnu  (Catoblepas  gnu)  is  dark  brown  or 

blackish,  with  considerable  white  in  the  tail,  and  stands 
aljout  4  feet  high  at  the  shoulders.  The  brindled  gnu  (C. 
yori/im)  is  larger,  of  a  bluish-gray  color,  and  marked  on  the 
shoulders  with  vertical  stripes.  It  is  .sometimes  placed  in  a 
seiiaratt^  genus.  E.  A.  Luca.s. 

(ioa,  go'aa  :  the  name  of  a  territory  of  Hin<lustan  ;  on  the 
Malabar  coast;  situatcil  between  lat.  14'  54'  and  15  45' N., 
and  belonging  to  Portugal.  Area,  1,080  s(|.  miles.  It  pro- 

duces rice  and  pepper,  and  has  many  navigable  rivers  and 
iioIjIc  forests.  Pop.  (1891)  561,384.  Capital,  Panjim  or  New Goa. 

(««il :  town  of  Hindustan:  on  the  ̂ lalabar  coast ;  in  lat. 

15°  30'  N.  (see  nuip  of  South  India,  ref.  4-C).  It  was  for- 
merly the  capital  of  the  Portuguese  dominions  in  India  and 

a  magnificent  city,  but  it  is  now  decayed.  In  the  beginnitig 
of  the  eighteenth  century  it  was  deserted  on  account  of 
cholera.     Pop.  about  1,800. 

Nova  Goa.  or  Panji.m  :  6  miles  W.  of  Goa  is  a  walled  and 
.strongly  fortified  city,  on  the  Mandavi ;  the  residence  of  the 
Portuguese  governor-general  and  of  the  Archbishop  of  Goa. 
It  has  a  good  harbor,  hand.some  churches,  a  national  lyceum, 
and  a  college  for  practical  sciences  and  other  public  build- 

ings, and  has  been  the  capital  since  1758.    Pop.  about  15,000. 

Ooajira.  gwaa'hee-rali :  a  peninsula  ot  the  northern  coast of  South  America;  forming  the  west  side  of  the  fiulf  of 
Maracaibo,  and  crossed  by  the  boundaiT  between  Venezuela 
and  Colombia.  It  contains  aliout  5,800  sij.  miles,  and  is 
connected  with  the  nuiinland  by  an  isthmus  37  miles  wide. 

The  greater  part  is  low,  but  in  tlie  interior  thei-e  are  consid- 
erable hills  with  extensive  forests,  furnishing  cabinet  woods; 

on  the  southeast  coast  there  are  vahialile  salines.  Almost 
the  only  inhabitants  are  Goajiros  and  Cosinas  Indians,  said 
to  number  about  30,000.  They  are  practically  independent, 
have  extensive  herds,  the  descendants  of  Spanish  stock,  and 
sell  cattle,  horses,  hides,  cheese,  and  hammocks  to  the  traders. 
Venezuela  long  claimed  the  whole  of  the  Goajira  peninsula, 
though  never  holding  any  act  ual  jurisdiction  in  it ;  the 
Spanish  arbitration  of  1891  left  only  a  small  part  on  the 
southeast  coast  to  that  eoinitry :  the  rest  was  awarded  to 
Colombia,  and  has  been  incorporated  in  the  state  of  Mag- 
dalena.  Herbert  II.  Smith. 

Goalpara,  go-aal-paanCa :  the  northwestern  district  of 
Assam.  British  India;  N.  of  the  Garo  hills,  S.  of  Bhutan, 

E.  of  Kuch  Behar,  and  between  parallels  25°  21'  and  26'  54' 
N.  and  meridians  89'  44'  and  91°  E.  It  is  traversed  by  the 
Brahmaputra,  and  the  plains  are  inundated  yearly.  Tliere 
are  extensive  forests,  and  wild  aninuils  abound.  Area, 
4,430  sq.  miles.  Pop.  about  450,000,  mostly  Hindus.  Goal- 
para  town  is  the  chief  center  and  largest  town,  Ijut  has  only 
5.000  inhabitants.  Rice  is  the  staple  crop.  The  rivers 
form  the  chief  means  of  communication.  The  climate  is 

wet,  with  an  average  rainfall  of  99  inches.  Cholera  is  fre- 
quently epidemic,  and  fevers,  dysentery,  rheumatism,  and 

smallpox  prevail.  M.  W.  Harrington. 

Goat  [0.  Eng.  gdt  :  Germ.  Oeiss  :  Goth,  gaits  <  Indo-I5ur. 

*ghaidos  >  Lat.  hLtdus'] :  the  popular  name  for  the  ruminant mammals  of  the  genus  Capra.  of  which  the  domestic  goat  is 
a  familiar  example.  Goats  are  distinguished  by  compressed 
liorus,  keeled  in  front,  curving  backward,  and  usually  pres- 

ent in  both  sexes.  The  hoofs  are  four-sided,  and  there  is  a 
sub-orbital  fissure.  The  male  has  a  bearded  chin  and  vile 
smell.  Although  the  domesticated  goat  (Capra  hiscns)  has 
lieeu  introduced  into  all  countries,  goats  are  found  wild  only 
in  the  Old  World,  and  no  fossil  remains  even  have  been 
found  in  America.  The  so-called  Rocky  Mountain  goat  is 

an  antelope.  The  origin  of  the  domestic  go.-.t  is  uncertain, 
but  while  some  consider  the  original  species  as  extinct,  and 
others  find  it  in  the  ibex  (C.  ibex),  there  is  considerable  rea- 

son to  suppose  that  it  maybe  the  wild  goat  (Capra  cegagrus) 
of  the  mountains  of  Central  Asia.  The  male  of  this  species 
is  characterized  by  immense  horns,  which  sometimes  attain 
a  length  of  3  feet.  These  are  small,  or  even  wanting,  in  the 
female.  The  wild  goat  stands  higher  than  the  domestic 
animal,  has  stouter  legs  and  a  lighter  body.  As  a  result  of 
long  domest  icat  ion,  varied  surroundings,  and  judicious  cross- 

ing, the  domestic  goat  has  developed  into  numerous  well- 
markeil  bi'eeds,  among  which  are  the  noted  Angora  and 
Kashmir  go.ats.  The  former,  which  derives  its  name  from 
Angora  in  Asia  Minor,  has  slightly  twisted  horns  and  very 
long,  curly,  silky  hair ;  there  is  a  shorter  and  inferior  under 
coat.  This  breed  is  raised  in  large  numbers  at  the  Cape  of 

Good  Hope,  where  it  was  introduced  about  1864.   The  Kash- 
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mir  goiit,  is  very  similar  to  tlie  Angora,  hut  is  of  more  deli- 
cate Imild.  while  it  is  the  under  (;oat  of  hair  that  is  most 

prizcil.  Of  this  are  made  the  valuable  Kashmir,  or  "earners 
liair,"  shawls.  The  flesh  of  Roats  is  rather  dry,  and  is  in- 

ferior to  nnittoii,  but  the  liides  make  good  lealhi^r  and  fur- 

nish a  part  of  the  kid  glovt^s  of  eomnieree.  'I'he  nulk  of  the 
goat  is  sweel,  and  nutritious.  l'\  A.  IjUcas. 

(Joiit  Island  :  an  island  whieli  divides  the  eurrent  of  the 

Niagara  river  at  the  Falls.  It  belongs  to  Niagara  town- 
shij),  Niagara  co.,  N.  Y.  Area,  70  acres.  It  is  900  feet  dis- 

tant from  the  mainland  of  the  U.  S.  and  2,000  from  the 
Canadian  shore.  It  is  eouneeted  with  the  former  shore  by 
a  substantial  Vjridge. 

GoatsiU'ker :  a  bird  (CiiprirnuUjus  nurop(pus)  of  the  Old 
World,  belonging  to  the  order  Piairim  or  Macrochiren.  the 

type  of  the  family  ( '(ipn'miih/idii',  to  whieh  belong  the  wlii])- 
poor-will,  the  chuck-wills-wiilow,  the  night-hawk,  and  sev- 

eral other  birds  of  the  U.  S.,  all  of  whieh  are  eolleetively 
called  goatsuckers.  The  true  goatsucker  gets  his  name  from 
the  ancient  and  popular  belief  that  he  sucks  the  milk  of  goats 
and  cows,  infecting  the  animals  with  a  deadly  disease.  The 
bird  is  also  called  fern-owl,  dor-hawk,  night-jar,  etc.,  the 
latter  name  coming  from  a  jarring  or  purring  sound  whieh 
it  utters.  It  is  the  subject  of  many  popular  superstitions  in 
the  folk-lore  of  many  nations. 

Gob'elins  Tapestry:  a  kind  of  tapestry  (.see  Tapestry) 
manufactured  only  in  the  Gobelins  factory,  in  the  Faubourg 
St.  Marcel,  Paris,  in  the  Rue  MoutTetard.  Some  Gobelins 
tapestries  cost  from  $30,000  to  i;40.0()0,  and  require  from 
five  to  ten  years  for  completion.  Since  1791  none  have  been 
sold.  They  are  mostly  presented  Ijy  the  French  Govern- 

ment to  foreign  courts.  The  Gobelins  factory  was  first 
called  OohelitCs  folly.  It  was  an  unsightly  structure,  built 
by  a  Belgian  wool-dyer  of  the  fifteenth  century,  one  JehaK 
Gobeelen.  In  1663  Louis  XIV.  made  it  a  royal  manufac- 

tory. In  1836  another  royal  carpet-factory.  La  Savonnerie, 
established  in  161.5,  was  joined  to  it. 

Go'bi,  Co'bi,  or  Sha'iiio :  a  wide  tract  in  Central  Asia ; 
between  lat.  40°  and  ,"50"  N.  and  Ion.  !)0"  and  120°  E. .  It 
forms  a  table-land  3,000  feet  above  the  level  of  the  sea,  be- 

tween the  mountain-ranges  of  Altai  and  Kuen-Lun,  with 
only  small  depressions  and  elevations.  Its  western  part  is 
mostly  covered  with  fine  sand,  drifting  before  the  wind,  and 
forming  an  undulating  surface  which  reminds  the  traveler 
of  the  waves  of  the  ocean.  The  eastern  part  consists  chiefly 
of  naked  rocks.  It  is  a  desolate  region,  where  the  winter  is 
nine  months  long;  frost  and  snow  may  occur  in  .July,  and 
the  short  summer,  with  its  intense  heat,  creates  but  an  op- 

pressive atmosphere.  Extensive  steppes,  rising  toward  the 
mountainous  borders,  afford  pasture  for  the  flocks  of  the 
nomadic  tribes  of  Jlongolians  who  wander  in  these  wilds. 

Goblet,  Rene  :  politician  ;  b.  at  Aire-sur-la-Lys,  France, 
Nov.  26,  1828  :  was  admitted  to  the  bar  at  Amiens ;  aided  in 
the  founding  of  a  liberal  newspaper  uniler  the  empire  ;  and 
was  appointed  procureur-gen^ral  in  the  court  of  appeal  in 
that  city  Sept.  7,  1870,  but  resigned  in  the  following  year, 
and  was  elected  to  tlie  National  Assembly,  where  he  voted 
with  the  re]:mblican  left  and  distinguished  himself  as  an 
orator.  In  Feb.,  1,^79,  he  was  appointed  Under-Secretary  of 
State  for  .Justice,  and  in  the  cabinet  of  M.  de  Freycinet 
formed  Jan.  ol.  1882,  he  was  Minister  of  the  Interior.  In 

Brisson's  ministry  he  was  made  Jlinister  of  Public  In- struction, and  held  the  same  office  under  de  Freycinet,  on 
whose  downfall  he  formed  a  ministry  himself  Dec.  11.  1886. 
He  was  overthrown  on  the  question  of  the  budget  May  17, 
1887.     In  1891  he  was  elected  to  the  senate. 

Goby  [from  Lat.  gobiux,  another  form  of  (/n'hio.  gohio'nis 
(whence  Fr.  i/nii/fin,  Eng.  ipnhii'ini)  =  Gr.  kui$i6s.  gudgeon. 

Tlie  blacl£  goby. 

tench] :  a  marine  lish  of  the  genus  Oobius  and  family  Oo- 
biidw,  which  live  mostly  upon  muddy  bottoms,  where  they 

burrow  in  holes.  Some  of  them  build  nests  for  their  young. 
These  fishes  are  prized  for  the  aquarium,  in  which  their 
nesting  can  be  readily  oliserved.  More  than  100  species  are 
known,  .some  of  them  being  found  on  all  temjierale  and 
trojiical  coasts. 

God  [0.  Eng.  i/od  (entirely  distinct  from  O.  Kng.«w/> 
Eng.  youd) :  O.  IJ.  Germ,  j/of  (>  Mod.  Germ,  (rott) :  O.  is.gud: 
Goth.  gu]>  (masc.  used  of  Christian  God),  [dur.  guda  (neut. 
used  of  heathen  god.s)  <  Indo-Enr.  ghutO-m,  called  upon,  in- 

voked, past  partic.  neut.  of  ghu-,  call ;  ef.  San.skr.  hii-,  call, 
hotar-,  priest  (perhaps  also  connected  with  liu-.  Jiourj,  devd- 

/i«/i'-,  suiiplication  to  the  g(jds.  If  the  Indo-Kur.  language 
possessed  a  generic  word  for  "god,"  it  was  probably  deiuox, 
from  the  root  (/in-,  shine ;  cf.  Sanskr.  dcrd-«  :  Lat.  </«««:  O. 
Ir.  did  :  Lith.  diSwas  :  O.  N.  t'lvar.  The  Greek  word  Sif6s  can 
not  be  directly  compared,  as  In<lo-Kur.  deiuos  would  have 
apjieared  in  Gr.  as  *iei6s.  This  word  has  been  apparently 
displaced  by  ̂c6s  <  Indo-Eur.  rf/ijie.wj-.v,  breath,  s|)iril, ghost ; 

cf.  AeVc^aTos,  Lith.  di'.tfi,  breatlie.  drox'.  bn-atli,  gliost] :  the 
Supreme  and  Aljsolute  Being,  the  Creator  of  the  uin'verse,  the infinite,  eternal,  and  vmchangeable  .Spirit.  Wliat  is  known 
of  God  may  be  stated  briefly  under  the  following  heads:  (1) 
Definition  of  the  term  ;  (2)  origin  of  the  idea:  (.3)  proofs  of 
his  existence;  (4)  attributes;  (,5)  e.\istence  as  Three  Persons; 
(6)  relation  to  the  world ;  (7)  works ;  (8)  prevalent  antitheistic theori&s. 

I.  In  conseqvience  of  tlie  predominance  of  Christian  ideas 
in  the  literature  of  civilized  nations  for  the  last  eighteen 
centuries,  the  word  (fod  has  attained  the  permanent  and 
definite  sense  of  a  self-e.xistent,  eternal,  and  absolutely  per- 

fect free  personal  Spirit,  distinct  from  and  sovereign  over 
the  world  he  has  created. 

II.  Origin  op  the  Idea. — The  word,  nevertheless,  continues 
to  be  used  with  a  wide  latitude  of  meaning.  The  full  con- 

ception associated  with  it  by  Christians  is  of  course  largely 
the  product  of  revelation.  On  the  other  hand,  the  general 
idea  of  God  as  a  being  upon  whom  man  depends  and  to 
whom  he  is  responsible,  and  for  whose  communion  he  longs, 
is  innate  in  human  nature — i.  e.  it  is  universally  generated 
and  sustained  in  human  consciousness  by  the  laws  of  our 

nature.  This  fact  is  by  some  attributed  to  a  "God-con- 
sciousness "  (.Schleierraacher) ;  by  others  to  an  immediate 

knowledge  or  direct  intuition  of  God  (Schelling.  Cousin); 
and  by  others  to  a  constitutional  tendency  or  impulse,  or  an 
innate  religious  sentiment  or  instinct.  It  bears  all  the 
marks  of  an  intuitive  truth  or  first  principle  of  reason — e.  g. 
univei-sality  and  necessity — since  it  reappears  and  persists 
in  all  normal  conditions  of  consciousness.  (See  Cicero,  De 
Natura  Deonnn,  and  Gillett,  God  in  ITuman  Thought,  etc.) 
This  general  idea  of  God,  native  to  the  human  soul,  has  been 
moulded  into  various  forms  by  tradition  and  speculation,  and 

perfected  by  revelation. 
Theories  of  the  Origin  of  the  Idea  of  God. — There  are 

generically  three  theories  as  to  the  origin  of  the  idea  of 
God.  (1)  The  first  assigns  it  to  ap/'imeval  revelation  fVVatson, 
Leland,  Gladstone),  and  accounts  for  its  persistence  by  the 
force  of  tradition  and  education.  (2)  The  second  assigns  it 
to  inference,  and  takes  two  specific  forms:  (o)  the  former  of 
these  derives  the  first  notion  of  God  from  invalid  inferences 
of  primitife  wnn.  from  dreams  (Lubliock.  Darwin,  Spencer), 
animistic  ideas  (Tylor).  crude  personifications  (Hume.  Fiske), 
fear  (M.  J.  Savage,  Religion  of  Evolution),  and  the  like: 
and  accounts  for  the  more  purified  and  higher  conceptions 
as  an  age-long  development  of  thought  from  these  crude 
beginnings,  (i)  The  latter  form  of  tfiis  theory  assigns  the 
origin  of  the  idea  of  God  to  a  i-alid  and  rapid  inference, 
which  the  human  mind  inevitably  makes  from  the  facts 
brought  before  it  as  to  its  own  nature  and  that  of  the  world 
about  it  (Flint,  McCosh).  (.3)  The  third  assigns  it  to  intui- 

tion, but  takes  divergent  forms  according  as  what  is  meant 
by  this  is  the  immediate  knowledge  of  the  Absolute  of 
Schelling  and  Cousin,  the  God-consciousness  of  Jacobi  and 
.Schleiermacher.or  merely  the  innate,  constitutional  tendency 
of  Calderwood  and  Hodge.  Both  the  first  of  these  generic 
views  and  the  former  form  of  the  second  neglect  the  very 
point  to  be  explained.  The  primitive  revelation,  wliieh  was 
a  fact,  was  necessarily  addressed  to  a  precedent  religious 
nature,  without  which  it  could  not  have  been  received ;  it 
was  of  importance  in  developing  the  idea  of  God,  but  did 
not  fii-st  produce  it.  So  the  inference  from  dreams  and  the 
like  to  supernatural  beings  presupposes  a  pre-existent  tend- 

ency to  such  a  notion,  without  which  such  an  inference 
would  be  inexplicable.     The  immediate  knowledge  of  God 
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of  tho  transcondciitalists  htis  bwni  pormiiiioiitly  rot'iitcd  by 
Sir  William  lla.iiiiltdii.  The  ri'iiiaiiiiri^;  tlu'drics — that  cil' immediate  and  even  iiiicuiiscidus  iiifeivriee,  us  tuiif,dit  by 
Flint  and  McCosh.  and  that  of  innate  constitutional  tend- 

ency, as  taught  by  Ilodfte  and  C'aldervvood — differ  little  from 
one  another.  When  we  s|)ealv  of  an  inference  whicli  is  made 
by  all  men,  which  is  nnavoichiUe,  and  which  is  even  made 
luiconseiously  and  instinctively,  we  are  not  far  from  allirm- 
ing  an  innate  idea  which  is  dev<'lo|ied  on  tlie  presentation 
of  its  material.  What  is  contended  foi'  by  those  who  teach 
that  man  has  an  intuitive  knowledge  of  (jod  is  not  that  he 
is  born  with  a  fully  formed  conce|ition  of  God  but  that  he 
has  a  native  undeveloped  perception  of  God.  All  iiitellee- 
tual  intuitions  concern  the  relations  of  things  or  persons,  not 
directly  tlie  existence  of  them  ;  but  they  do  involve  their 
existence  through  the  cognition  of  relations.  The  causal 
intuition,  for  example,  is  the  conviction  of  the  existence 
of  a  cause  arising  from  the  perception  of  an  effect  as  an 
effect;  that  is, as  an  event  standing  in  relation  to  something 
else  as  its  cause,  the  existence  of  which  is  implied  in  our 
perception  of  the  eflfeot  as  such.  The  perception  of  God 
is  equally  intuitive,  i.  e.  it  is  pa,rt  of  the  content  of  our 
perception  of  man  (self)  as  man,  that  is,  as  a  dependent  and 
responsible  being :  in  other  words,  as  standing  in  relation 
to  somewhat  which  we  call  God,  the  existence  of  which 
is  implied  in  our  perception  of  man  as  such.  The  idea  of 
God  is  thus,  apparently,  given  in  the  very  same  act  with 
the  idea  of  self,  though  the  contents  of  this  idea  are  left 
to  be  develcjped  by  reflection  ;  just  as  the  intuition  of  cau- 

sality tells  us  that  the  effect  as  such  has  a  cause,  but  leaves 
the  discovery  of  the  nature  of  that  cause  to  investigation. 
t'Ompare  on  the  origin  of  the  idea  of  God,  Kellogg,  (ii'tn'-fis 
and  Orou'th  of  Religion  :  Mead,  Sxpeniafiiral  Retvld/ioti. 

III.  Proofs  OF  God's  Existence. — All  the  "arguments" 
for  the  being  of  God  are  intended  either  to  quicken  and 
confirm  this  innate  idea,  or  to  expand  and  render  it  definite 
by  showing  what  God  is,  as  well  as  proving  fJiat  he  is.  See 

McCosh's  Intuitions  of  the  Jlind.  pt.  3,  b.  2,  ch.  v.,  g  2. 
The  most  commonly  used  of  tliese  arguments  are  four,  one 

a  priori  and  three  a  posteriori,  as  follows : 
A.  TTie  ontolngical  argument  has  been  presented  in  vari- 

ous forms.  The  Eleatics  gave  it  its  earliest  expression, 
while  Boethius  (a.  d.  474)  laid  its  foundations  for  Christian 
thouglit.  The  chief  forms  which  it  has  been  given  are  the 
following:  1.  Anselni.  Archbishop  of  Canterbury (1093-1 109), 
in  his  ilonologiiim.  and  ProsIogium,stntes  the  argument  thus : 
What  is  necessarily  thought  to  exist  in  reality,  does  exist  in 
reality.  But  a  Being  than  which  a  greater  can  not  be  con- 

ceived is  necessarily  thought  to  exist  in  reality ;  because 
what  exists  in  reality  is  greater  than  what  exists  in  thought. 
Therefore  when  we  speak  of  a  Being  than  which  a  greater 
can  not  be  conceived,  we  must  think  of  him  as  existing  in 
reality.  Otherwise  we  could  conceive  a  greater,  viz.,  one  which 
existed  in  reality.  Therefore  a  Being  a  greater  than  which  can 
not  be  conceived  must  exist  in  reality.  2.  Descartes  (1596- 
1650),  in  his 3Ieditatio7ies  de prima philosophia,  prop.  2.  p.  89, 
bases  his  proof  on  the  idea  of  a  Perfect  Being,  arguing  that 
existence  is  comprised  in  the  very  idea  of  a  Perfect  Being,  as  a 
necessary  element  of  perfection,  "just  as  that  the  sum  of  its 
angles  is  equal  to  the  right  angles  is  comprised  in  the  idea 

of  a  triangle."  lie  further  argued  that  the  idea  of  an  in- 
finitely Perfect  Being  could  not  have  originated  in  a  finite 

source,  and  therefore  must  liave  been  communicated  by 
an  infinitely  Perfect  Being.  He  also,  in  other  arguments, 
claims  that  this  idea  represents  an  objective  reality,  because 
(1)  it  is  pre-eminently  clear,  and  ideas  carry  conviction  of 
correspondence  to  tnitli  in  proportion  to  their  clearness ;  and 
(2)  it  is  necessary.  3.  Dr.  Samuel  Clarke  in  1705  published 
his  Demonstration  of  the  Being  and  Altributes  of  God,  in 
which  he  (like  Descartes)  combines  the  a  priori  and  a  pos- 

teriori arguments,  making  a  composite  presentation  of  excep- 
tional strength.  His  argument  turns  on  the  necessity  of 

thinking  of  an  eternal  somewhat,  which  is  itself  immutable 
and  independent,  self-existent  and  necessary,  as  the  cause  of 
all  else  that  is.  He  argues  that  this  self-existent  somewhat 
must  be  infinite,  eternal,  one,  etc.  He  also  argues  that  time 
and  space  are  infinite  and  necessarily  existent,  but  they  are 
not  substances.  Therefore  there  must  exist  an  eter:iai  and 

infinite  substance  of  which  they  are  properties.  On  the  on- 
tological  arguments,  see  Runze,  Der  otitologische  Gottesbe- 
H'eis;  Shedd,  Dogmatic  Theology  and  Ilistory  of  Doctrine. 

B.  77(e  cosinotogical  nrgiimeiit  maybe  stated  in  the  form 
of  a  syllogism :  ]<jvery  new  thing  and  every  change  in  a  pre- 

viously existing  thing  nnist  have  a  cause  sufficient  and  pre- 

exist ing.  The  universe  consi.-.ts  of  a  system  of  chiuiges. 
ThiTelorc  the  universe  must  have  a  causi' exterior  and  an- 

terior to  it.self.  It  has  been  objected  that  the  "causal  judg- 
ment" rests  solely  on  experience,  which  gives  only  invari- 

able sequence  and  not  efficiency.  (See  Mill's  Logic,  p.  203, 
anil  Hume's  Treat,  on  Hum.  Nature,  pt.  1,  S  1.)  On  the 
contrary,  the  "causal  judgment "  is  a  self-evident  or  intui- 

tive truth  or  law  of  reason,  presupposed  in  all  experience, 
bearing  the  marks  of  universality  and  necessity.  Moreover, 
an  endless  series  of  effects  supported  by  no  absolute  cause  is 
infinitely  less  rational  than  any  single  uncaused  effect.  The 
mind  can  rest  only  when  it,  has  reached  ultimately  an  un- 

caused first  cause.  McCosh's  Intuitions  of  the  Mind.  pt.  2 b.  3,  eh.  ii.,  S  8. 
That  the  universe  is  a  system  of  cliangcis  is  proved  and  il- 

lustrated by  all  the  sciences,  especially  by  geology,  zoology, 
and  anthropology.  John  Stuarl,  Mill,  in  his  i'.s-.w//  on  Theism, 
argues  that  the  conclusion  from  the  doctrines  of  tla^  conser- 
val:lon  of  force  is  that  the  nuitter  and  force  of  which  the 
universe  consists  are  a  constant  quantity,  assuming  various 
forms,  but  themselves  without  begiiuiing  or  cause.  But  the 
fact  is  that  the  theory  of  cosmical  development  from  the 
days  of  Laplace  to  the  present  involves  the  constant  disper- 

sion of  physical  energy,  the  sun  and  planets  passing  from  a 

state  of  heated  gas  to  "frozen  and  lifeless  solidity ;  and  since this  dispersed  and  lost  energy  is  finite,  it  must  have  com- 
menced in  a  spontaneous  cause — i.  e.  a  personal  volition. 

C.  The  teleological  argument,  or  argument  from  design 
or  final  causes,  is  as  follows :  Design,  or  the  adaptation  of 
means  to  effect  an  end,  implies  the  exercise  of  intelligence 
and  free  choice.  The  universe  is  full  of  traces  of  design. 
Therefore  the  "  First  Cause "  must  liave  been  a  Personal 
Spirit.  This  argument  is  as  old  as  Anaxagoras,  who  has 
been  justly  called  the  fatlier  of  the  doctrine  of  final  causes, 
and  is  elaborated  by  Socrates  (Memorabilia,  b.  4).  Bacon 

says:  "I  had  rather  believe  all  the  fables  in  the  Legend, 
and  the  Talmud,  and  the  Alkoran  than  that  this  uni- 

versal frame  is  without  a  mind."  "  Final  causes "  have 
been  repudiated  as  a  principle  of  inter|n-eting  nature  by 
Hume,  and  under  his  influence  by  a  class  of  modern 
naturalists.  He  maintainiuf  (see  Dialogues  on  Nat.  Relig.) 
that  the  judgment  which  infers  a  designing  cause  from 
adjustments  adajited  to  effect  an  end  rests  wholly  upon 
experience :  and  as  we  have  no  experience  of  world-mak- 

ing, we  have  no  right  to  infer  a  world-maker.  But  this 
judgiuent,  on  the  contrary,  is  intuitive,  universal,  and  neces- 

sary, and  its  force  is  admitted  for  example  by  .J.  S.  Mill 
(Essay  on  Theism).  The  new  doctrine  of  evolution  has  been 
represented  by  some  of  its  teachers  (as  by  Darwin  himself 
and  S|)enccr)  as  excluding  final  cause.  This  is  not  inherent 
in  the  docti-ine  of  evolution,  but  only  in  that  form  of  it 
which  proceeds  upon  atheistic  or  agnostic  postulates,  i.  e. 
in  the  philosophical  presuppositions  of  some  evolutionists. 
Many  forms  of  the  evolutionary  hypothesis  can  not  dis- 

pense with  the  idea  of  teleology.  On  this  matter  see  espe- 
cially Janet,  Final  Cau.ses;  (jray,  Darwiniana;  Wallace, 

Natural  Selection  and  Darwinism  ;  Calderwood,  Evolution 

and.  Mans  Place  in  Nature;  Sohmid.  J'he  Daricinian  The- 
ories; Le  Conte,  Evolution  in  its  lielation  to  Religions 

Thought;  McCosh,  The  Religious  Aspects  of  Evolution; 

Hodge,  Wliat  is  Darwitiism  ?  Warfield,  Charles  Darwin's 
Religious  Life,  in  The  Presbyterian.  Review  (Oct.,  1888). 
The  design  everywhere  manifest  in  the  inorganic,  organic, 
instinctive,  and  rational  jirovinces  of  the  universe  has  been 

fully  demonstrated  in  the  Bridgewater  Treatises,  Paley's 
Nat.  Theol.,  Butler's  Analogy,  iMcCosh's  Typical  Forms, 
etc.,  Buchanan's  Faith,  in  God,  etc.,  TuUoch's  Theism,  etc. 

D.  Tlie  moral  argument  derived  from  the  constitution 
and  history  of  man,  and  his  relations  to  the  universe :  1.  All 
our  knowledge  rests  upon  consciousness.  We  begin  with 
the  knowledge  of  self  as  a  conscious,  intelligent,  spontaneous 
cause ;  and  this  is  involved  in  every  act  of  sense-perception, 
reflection,  recollection,  etc.  From  knowledge  of  self  as  (1) 
spontaneous  cause,  (2)  intelligent,  we  come  to  recognize  the 

absolute  cause  discovered  by  the  "  cosmological "  and 
"teleological"  arguments  as  a  personal  spirit.  We  are 
under  the  necessity  of  referring  all  the  phenomena  of  the 
cosmos  ultimately  to  mind.  2.  The  phenomena  of  conscience 
necessarily  imply  a  sovereign  personal  will  which  binds  ours. 
The  hypothesis  of  the  Associationists  (Spencer,  Mill,  etc.), 
that  ail  our  intellectual  and  moral  judgments  are  trans- 

formed sensations,  is  absurd,  because  (1)  they  are  unix  ersally 
the  same,  (2)  incaiudjle  of  analysis,  (3)  necessary,  (4)  sovereign 
over  all  impulses,  etc.     3.  Man  is  a  religious  being.     The 
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instinft  of  pmyor  and  worship,  tlio  lonfrinfj  for  ami  faith  in 

divine,  love  luid  hcli>,  arc  inscparalik'  i'riun  hiinian  nahirc 
under  iionnal  conditions  as  known  in  history.  4.  Tlie  en- 

tire history  of  the  race,  ;is  far  as  known,  discloses  the  pres- 
ence and  infhience  of  a  wise,  ri{;hteous,  and  benevolent  moral 

rnler  and  (uincator  of  men  and  nations.  5.  Tlie  compact 
and  mutually  supporting  system  of  divine  interventions  and 
culminating,'  revelations  recorded  in  tlie  Christian  Scripture, 
reaching  tlirough  3,000  years,  is  the  true  vertebrate  cohimn 
of  liuman  liistory,  upon  which  all  human  progress  in  civil- 

ization or  science  rests. 
L.iTEiiATURK  OP  THE  Theistic  ARGUMENT. — (1)  Cioero,  De 

Natura  Dcnrum  ;  Anselm,  Moniilof/iiirn  and  Pro/<lof/ium  (E. 
T.  in  the  Jiih/iofhera  Sacra,  IWI);  Raymond  of  Sabunde, 
Thfoloi/iii  JVdliiralix;  Descartes, /J/.scourse  on  Mffliod  and 

Meih'fiifiiiiii.s:  Ijcibnilz.  Tlii'mliri'i-  and  De  la  Drmoiislrafimi 
Carleaieiiiir:  Samuel  Clarke,  DcmimstratiDti  of  tlie  Jieiny 

and  Attriliii.te.i  of  (rod;  Kant,  ('nliqiie  and  Hdir/ion  in'tliin 
(he  Bouiiilnri/  of  Pair  Reaaon. — (2)  Flint,  Theism  and  Anii- 
theisHc  Theories;  ,]>met,  Final  Cause;  Tyszka,  Geschichte 
der  Beiveise  fur  d.  Dasein  Gottes;  Krebs.  Geschichte  d. 
Beweise  fur  d.  Dasein  Gottes ;  Runze,  Der  ontologische 
Gottesbeweis;  Saisset,  Modern  Pantheism;  Diman,  The 
Tlieistic  Argument;  Ilarris,  The  Philosophical  Basis  of 

Theism. -MvX  The  SelJ'-rei'i'lntioii  of  (rod;  Howne,  Studies 
in  Theism  and  The  Philosophy  of  Theism;  (,'ockcr.  The 
Theistic  Conception  of  the  World  and  CIt/ristianity  and 
Greek  Philosophy. 

IV.  The  attributes  of  God  are  to  be  distinguished  (1) 

from  "  predicates  "  of  God  in  the  concrete,  marking  his  rela- tion to  his  creatures,  as  Creator,  Preserver,  etc.;  (2)  from 

"properties,"  which  belong  to  each  divine  Person  in  dis- 
tinction from  tlie  others.  The  attributes  ai'e  the  modes  of 

existence  and  of  action  of  his  substance.  They  are  the  very 
substance  itself,  existing  and  acting  in  the  various  modes 
determined  by  its  nature.  They  diiTer  among  themselves, 
not  as  distinct  things,  but  as  distinct  tendencies  and  modes 
of  existence  and  action  of  the  same  thing. 

The  sources  of  our  idea  of  God  are  found  in  his  revelation 
of  himself  in  the  human  soul,  in  physical  nature,  in  history, 
and  in  the  Scriptures.  From  these  materials  we  construct 
our  idea  (1)  by  the  way  of  negation,  denying  all  imperfec- 

tions; (2)  by  the  way  of  eminence,  affirming  of  him  the 
possession  of  every  excellence  in  absolute  perfection  ;  (3)  by 
way  of  causation,  attriljuting  to  him  all  the  perfections  dis- 

covered in  his  works.  The  attributes  of  God  have  been 

variously  classified-.  (1)  According  to  the  order  in  which 
we  arrive  at  tlie  knowledge  of  them — e.  g.  by  way  of  nega- 

tion, or  liy  way  of  eminence,  or  by  way  of  causality,  etc. ; 
(3)  according  as  they  pertain  to  the  substance,  the  intellect, 
or  the  will  of  God ;  (3)  according  to  their  nature  as  moral 
or  natural  (non-moral);  (4)  as  communicable  or  incommu- 

nicable; (5)  as  absolute  or  relative.  The  most  useful  classi- 
fication (6)  discriminates  between  two  primary  classes,  which 

may  be  called  respectively  (a)  physical  and  (J)  personal  (so 
Thornwell,  Steenstra,  etc.).  (a)  The  physical  are  attributes 
of  God  considered  as  necessary  existence,  and  underlie  and 
characterize  all  the  personal  attributes.  They  may  be  sub- 

divided into  classes,  relatively  to  degree  (intensive  being),  to 
space  (extensive  being),  and  to  time  (protensive  being),  and 

thus  bring  into  view  in  turn  God's  infinite  reality,  unity,  in- 
dependence, God's  immensity  and  omnipresence,  and  God's 

eternity  and  immutability  (so  Dr.  W.  L.  Alexander),  (b) 
The  perso7ial  attriliutcs  would  fall  into  classes  according  to 
mental  faculty,  relatively  to  intelligence  (understanding, 
omniscience),  to  action  (will,  omnipotence),  and  to  conduct 
(truth,  righteousness,  holiness,  goodness).  The  following 
are,  in  any  scheme  of  classification,  the  most  important  of 
the  divine  attributes; 

1.  The  divine  unity.  Monotheism,  the  primitive  religion, 
soon  gave  place  through  nature-worship  to  pantlieism  and 
polytheism.  It  has  been  recovered  only  imperfectly  by  phi- 
insophers  of  the  first  rank  like  Plato,  and  has  been  cstab- 
lislied  as  a  popular  faith  only  through  the  Mosaic  and  Chris- 

tian revelations.  It  is  proved :  (1)  There  can  be  but  one 
necessarily  existent  Being,  and  but  one  infinite  and  absolute 
of  the  same  order.  (3)  The  unity  of  the  cosmos  proves  the 
unity  of  presiding  intelligence.  (3)  Our  moral  consciousness 
testifies  that  the  source  of  all  moral  authority  must  be  single 

and  unirpie.  2.  God  is  an  jh/Zh/'/c  and  (//w/''^'  Heing.  Tlie transcendentalists,  on  the  one  hand,  anil  Sir  \V.  Hamilton, 
Mansell,  and  H.  Spencer,  on  the  other,  understand  by  these 
firedicates  a  Being  incUuling  all  Being,  and  excluding  all  re- 
ation  1()  other  being.     Hence  the  iniiiiite  and  the  absolute 

can  neither  be  a  person,  nor  conscious,  nor  a  cause  nor  an 
objec't  of  knowledge  ;  all  of  which  imply  limilatioii  and  re- 

lation. But  the  true  idea  of  the  "absolute"  is  the  finished, 
and  that  which  exists  in  no  relation  to  anything  not  deter- 

mined by  its  own  will.  And  the  true  idea  of  the  "  infinite" is  that  which  admits  of  no  increa.se  after  its  kind.  (Sir  W. 
Hamilton,  Discussions  and  Lectures;  Mansell,  Lim.uf  Hel. 
Thought:  IMcCosh,  Jntuitions;  Mill,  lieview  of  Hamilton; 
Porter,  liuman  Intel..  ]>t.  4,  ch.  viii. ;  Ilickok,  Creator  and 
Creation.  cOi.  iii.)  Anthropomorphism  is  right  and  necessary 
when  limited  to  the  application  to  God  in  an  infinite  degree 
of  the  spiritual  excellences  of  man.  But  it  is  used  in  a  bad 
sense  when  we  attribute  to  God  any  likeness  of  our  bodily 
parts  or  passions,  or  conceive  of  him  as  subject  to  our  im- 

perfections or  limitations.  3.  God  is  an  absolute,  perfect, 
perianal  Spirit.  This,  as  shown  above,  is  the  result  of  the 
whole  convergent  testimony  which  establishes  the  fact  of 
his  existence.  If  not  this,  we  have  no  evidence  that  he  is 
anything.  4.  He  is  eternal.  His  existence  transcends  all 
the  limits  of  time.  Eternity  conceived  of  by  us,  as  either  o 
parte  ante  or  a  parte  post,  is  really  una,  individua,  et  tola 
simul.  5.  Absolutely.  God  is  infinite  in  his  immensity, 
tran.scending  all  the  limits  of  space;  relatively,  he  is  omni- 

present in  his  essence,  as  well  as  his  knowledge  and  power  to 
all  his  creatures.  6.  He  is  immutable,  as  to  his  es.sence,  his 
perfections,  and  his  will.  7.  His  knoivledge  has  no  limits. 
He  knows  him.self  and  all  things  possible  by  the  light  of  his 
pure  reason.  He  knows  all  things  actually  existent,  whether 
past,  present,  or  future,  in  the  light  of  his  purpose.  He 
knows  all  things  in  their  essential  being,  and  in  all  their  re- 

lations, by  one  all-comprehensive,  timeless  intuition.  Wis- 
dom is  the  perfect  use  which  he  makes  of  his  knowledge 

and  liis  power  to  efi'eet  his  ends.  8.  He  is  omnipotent — 
that  is,  the  causal  efficiency  of  his  will  has  no  limit  other 
than  his  own  perfections.  Second  causes  are  necessary  to 
him  only  relatively  to  his  own  purpose.  9.  The  goodness  of 
God,  existing  in  the  forms  (1)  of  benevolence  to  all  sentient 
creatures.  (2)  love  to  persons,  (3)  mercy  to  the  miserable,  and 
(4)  grace  to  the  ill-deserving,  has  no  limit  outside  of  his  own 
perfections.  This  is  as  good  a  world  as  was  consistent  with 
the  end  God  had  in  view.  (Pascal.  Thoughts;  Leibnitz, 
Theodicee.)  J.  S.  Mill  in  his  Essay  on  Tlieism  objects  that 
if  God  is  infinitely  good,  he  can  not  in  consistency  with 
facts  be  infinitely  powerful.  But  he  forgets  (1)  the  glory  of 
the  Creator,  and  not  the  good  of  the  creature,  must  be  the 
last  end;  (2)  the  ultimate  reasons  of  facts  known  to  us  lie 
out  of  our  reach,  except  they  are  revealed ;  (3)  the  great 
fact  of  sin.  wlien  once  admitted,  overthrows  all  his  objec- 

tions. 10.  God  is  absolutely  true — i.  e.  self-consistent  and 
reliable.  11.  He  is  absolutely  righteous.  This  involves  (1) 
holiness,  or  absolute  subjective  moral  perfection  ;  (2)  justice, 
when  he  is  regarded  as  standing  to  his  intelligent  creatures 
in  the  relation  of  moral  governor.  It  is  distinguished  as 
rectoral  and  distributive,  and  is  the  immutable  ground  of 

rewards  and  punishment.  12.  God's  will  is  the  organ  of 
his  infinite  perfections.  It  is  free,  in  the  sense  of  being  a 
rational  spontaneity.  It  is  sovereign,  inasmuch  as  it  is  con- 

ditioned upon  nothing  save  his  own  all-perfect  nature. 
Hence  God  is  an  absolute  sovereign,  having  an  uncondi- 

tioned right  to  dispose  of  and  command  his  creatures  as  his 
own  perfections  require.  His  expressed  will  is  to  them  an 

ultimate  rule  of  right,  in  his  "positive"  commandments 
creating  obligation,  and  with  respect  to  essential  morality 
expressing  and  giving  effect  to  the  law  of  absolute  right 
resident  in  his  own  nature.  See  Cumberland,  De  Legibus 

Naturcf  ;  Cudworth's  Intellectual  System. 
On  the  attributes  of  God,  see  especially  Charnock,  Dis- 

courses upon  the  Being  and  Attributes  of  God  ;  S.  Clarke, 
A  Discourse  concerning  the  Being  and  Attributes  of  God; 
Bruch.  Lehre  von  den  Gottl.  Eiyenschaften  ;  Moll,  De  Justo 
Attributorum  Dei  Diserimine. 

V.  The  One  God  Exi-sts  as  Three  Hypostases  or  Per- 
.soNS. — The  doctrine  of  the  Trinity  is  purely  a  revealed  doc- 

trine. There  are  no  natural  analogies  to  it,  and  no  proofs  of 
it  derived  from  natural  phenomena  or  from  pure  thought. 
The  triads  of  lieathen  conceirtion  rest  on  a  pantheistic  ba- 

sis, and  have  no  analogy  with  the  Christian  doctrine  of  the 

Trinity.  Thus  when  Schelling  .says,  "  The  philosophy  of 
mythology  proves  that  a  trinity  of  divine  potentialities  is 
the  root  from  which  have  grown  the  religious  ideas  of  aU 

nations  of  any  importance,"  e.  g.  the  Hindu  Triraurti, 
Brahma,  Vishnu,  and  Shiva,  he  does  not  show,  as  has  been 
sometimes  misconceived,  that  the  Christian  doctrine  of  the 

Trinity  has  a  basis  in  man's  religious  nature,  but  exhibits 
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the  deep  pantheistic  triad  whicOi  lias  characterized  the  best 
heathen  thinkin};  im  relif^ious  siilijiM'ts.  Nur  are  the  so- 
called  demonstrations  of  tlie  Trinity  coiistriicled  by  modern 

philosophical  theolosy  fnmi  the  very  idea  of  (iod  as  a  self- 
conscious  or  as  a  loviiif;  iM'iri};,  really  |>roors  of  the  Christian 
doctrine;  they  rest  rather  upon  concepts  peculiar  to  a  certain 
school  of  philosophy,  and  endanger  the  full  personality  of  the 
hypostases.  The  best  that  can  be  said  for  rational  construc- 

tion in  this  matter  is  that  the  Christian  doctrine  of  the  Trin- 
ity, when  once  revealed,  is  accepted  by  reason  as  supplying  a 

nobler  and  more  iideiiuat-e  conception  of  God  than  was  at- 
tainable by  unassisted  reason.  Abstract  Unitarian  mono- 

theism conceives  of  an  isolated,  unsocial  God,  existing  from 
eternity,  alone,  whose  urgent  affections  and  infinite  ener- 

gies remain  inactive  until  the  advent  of  creation  affords 
them  an  object.  On  the  other  hand,  the  Tripersonal  God 
of  the  Christian  revelation  has  within  the  infinite  dejiths 
of  the  Godhead  been  eternally  exercising  upon  adequate 
objects  those  unbounded  perfections  which  can  have  only 
an  inadequate  field  of  demonstration  in  a  created  universe. 
If  God  is  love,  he  must  have  an  eternal  and  infinite  object 
to  love. 

A.  The  Biblical  Doctrine  oftlif  Trinity. — 1.  There  is  but 
One  God.  The  monotheism  of  the  Old  and  New  Testaments 

is  unquestionable  (Deut.  vi.  4;  1  Cor.  viii.  4).  This  is  ex- 
pressed by  saying  that  the  Three  Persons  are  the  same  in 

substance,  numerically.  3.  Father,  Son,  and  Holy  Ghost  are 
each  that  one  God.  To  each  divine  names,  attributes,  works, 
and  worship  are  applied  (Jer.  xxiii.  6  ;  John  ii.  24,  etc.).  ;i 
Kevertheless,  they  are  always  set  forth  in  speech  and  action 
as  distinct  persons.  They  use  reciprocally  the  personal 
pronouns  (John  xi.  41,  etc.).  They  regard  each  other  ob- 

jectively, loving,  speaking  to,  and  acting  through  and  uijon 
each  other  as  personal  agents  (John  xiv.  31,  and  xvii.).  4. 
The  Father  is  the  fountain  of  Godhead,  self-existent  as  per- 

son as  well  as  substance.  The  Son  is  eternally  springing 
from  the  person  of  the  Father,  and  the  Spirit  from  the  per- 

sons of  the  Father  and  of  the  Son,  in  virtue  of  the  spontaneous 
yet  necessary  constitution  of  their  nature,  whereby  they  re- 

ceive the  indivisilile  common  nature  in  its  fullness.  (1)  The 
terms  Father  and  Son  are  reciprocal.  The  Son  is  eternally 

"begotten"  by  the  Father,  his  "word,"  "image,"  "form," 
the  "radiance  of  his  glory."  (2)  The  term  "Spirit"  ex- 

presses the  personal,  not  the  substantial,  nature  and  rela- 
tions of  the  Third  Person.  He  is  the  personal  Breath  of  the 

Father  and  of  the  Son,  proceeding  from  and  returning  to 
both.  (3)  They  eternally  love  one  another,  take  mutual 
counsel,  and  act  together,  as  the  coexeeutors  of  their  com- 

mon purpose,  in  a  system  of  distributed  yet  correlated  func- 
tions. 5.  In  the  economies  of  creation,  providence,  and  re- 

demption the  order  of  procedure  is  always  to  or  from  the 
Father,  tlirougk  the  Son,  by  the  Spirit.  All  actions  ad  extra 
may  be  affirmed  of  either  person  or  of  the  Godhead  abso- 

lutely. But  by  way  of  eminence  creation  is  ascribed  to 
the  Father,  redemption  to  the  Son,  and  sanctification  to  the 
Spirit.  The  Father  is  the  absolute  from  and  to  whom  all 
movement  originates  and  ends.  The  Son  is  the  Revealer 
and  Mediator.     The  Spirit  is  the  Executive  of  God. 

B.  TJie  Historical  VetJnitionijf  flie  Trinity. — The  Ante- 
Nicene  Church  was  united  in  believing  that  Father,  Son, 
and  Holy  Ghost  are  each  eternal,  supernatural  divine  Be- 

ings, and  yet  that  the  Son  is  inferior  to  the  Father,  and  the 
Spirit  to  the  Son.  Origen  admitted  the  eternal  generation 
of  the  Son,  but  held  that  he  was  different  from  and  dejiend- 
ent  upon  the  Father.  Irenteus,  the  disciple  of  Polycarp,  and 

the  Western'  Church  generally,  followed  more  faithfully  the 
doctrine  of  the  Apostle  John.  The  two  antagonistic  princi- 

ples, (a)  the  unity  of  God  and  (b)  the  distinct  [lersonality 
and  the  perfect  equality  of  the  Three  divine  Hypostases, 
were  never  accurately  adjusted  and  defined  in  formal  state- 

ment before  the  great  ecumenical  councils  of  Nice  (32.5) 
and  Constantinople  (381  A.  D.).  Each  principle  determined 
a  tendency  and  developed  heresies. 

1.  The  principle  of  the  divine  unity  was  maintained  at 
the  expense  of  the  coiuplementary  elements  of  tlie  revealed 
doctrine:  (1)  By  the  Humanitarians,  who  held  that  Christ 
was  a  mere  man — e.  g.  the  Ebionites,  an  heretical  Jewish- 
Christian  sect ;  the  Alogians ;  the  Theodotians  and  the  dis- 

ciples of  Paul  of  Samosata  (260),  who  denied  the  personality 
of  the  Logos,  or  divine  principle  dwelling  in  the  man  Jesus. 
(2)  By  the  Patripassians  (Praxias,  Noetus,  etc.),  whose  doc- 

trine was  matured  by  Sabellius  (2G8),  who  held  that  the  God- 
head, existing  with  no  intrinsic  distinctions,  manifests  itself 

externally  and  successively  in  different  forms ;  as  the  Father 

uixler  the  olil  ilispcnsation,  the  Son  in  the  incarnation,  and 
the  S])irit  in  inspiration,  etc. 

3.  Tlie,  principle  of  the  distinct  personnlity  ni  \\ie  i\\\\nc. 
Persons,  at  tli(!  expense  of  thi'ir  unity  and  c(|ualily:  (1)  By 
the  Arians  (from  Arius  of  Alexandria,  3:jt;),  who  held  that 
the  Son  is  the  first  and  greatcist  Being  created  liy  the  will 
of  the  Father,  and  his  instrument  in  creating  the  Spirit, 
and  subsequently  all  other  beings.  They  expressed  this  by 
saying  the  Son  was  heturo-ousios,  of  a  ditlerent  nature  from 
the  Father.  (2)  The  Semi-Arians.  or  Euscbians,  rc|>r('sented 
by  Eusebius  of  C*sarea  (270-340),  lield  that  the  Son  was 
eternally  begotten  by  the  Father,  but  that  he  is  of  a  dif- 

ferent though  similar  essence — homot-ousios. 
3.  The  principle  of  distinct  personality  and  equality,  at 

the  expense  of  the  divine  unity,  was  maintained  by  the 
Tritheists,  John  Philoponus  and  John  A.scunages  (about 
550),  and  Dean  Sherlock  (1690)  in  his  Vind.  Doc.  Trin. 

The  Council  of  Nice  was  convened  by  the  Empi?ror  Con- 
stantine  in  325  to  settle  tliese  questions  by  a  thorough 
analysis  and  definition  of  the  doctrine.  There  were  present 
three  parties:  The  Arians.  led  by  Arius,  who  maintained 
the  difference  of  essence,  hetero-ousios;  the  Semi-Arians, 
led  by  Eusebius,  who  maintained  the  likeness  of  essence, 
hmnoi-ousios;  the  orthodox,  led  by  Athanasius  the  Great 
(d.  373),  who  successfully  maintained  that  Father  and  Son 
were  of  the  same  numerical  substance,  homo-ousios.  This 
decision  was  expressed  in  the  Creed  of  Nice,  afterward  com- 

pleted at  Constantinople  (381)  and  Toledo  (589).  The  points 
defined  were:  (1)  There  is  but  one  numerical  substance, 
ov<ria,  <pi(ris.  substantia,  in  the  Godhead.  (2)  This  substance 
eternally  exists  as  three  equal  hypostases,  subsistoitim,  per- 

sons. (3)  Each  person  is  distinguished  from  the  others  by  a 
character  hypostaticus,  or  personal  property  peculiar  to 
himself.  (4)  The  Father  eternally  begets  the  Son,  and  the 
Spirit  eternally  proceeds  from  the  Father  and  the  Son.  The 
clauses  relating  to  the  Holy  Ghost  (the  Lord,  the  giver  of 

life,  who,  etc.)  were  added  by  the  C'ouncil  of  Constantinople. 
The  "  Filioque  "  clause  was  added  by  the  Western  Church 
at  the  Council  of  Toledo,  and  was  never  accepted  by  the 
Eastern  Clnirch.  The  doctrine  was  restated  with  consum- 

mate skill  in  the  Creed,  "  Quicumque  milt,"  mistakenly 
ascribed  to  Athanasius,  and  has  been  adopted  by  all  histor- 

ical churches.  Through  political  intrigues.  Arianism  pre- 
vailed widely  in  the  East,  partially  in  the  West,  from  325 

to  the  accession  of  Julian  (361),  but  was  finally  expelled 
u[ion  the  accession  of  Theodosius  I.  (379).  See  Bishop 

Bull's  (1710)  Defensio  Fid.  Nicmio':  Dorner's  Hist.  Per. 
Christ.;  Neander's  and  Schafi's  Church  Histories;  Dr. 
Shedd's  Hist,  of  Ch.  Doc;  Bishop  Hefele's  Hist,  of  Chris- tian Councils. 

On  the  Trinity,  see  further  :  Athanasius,  Contra  Arianos; 
Augustine,  De  Trinitate;  Watcrland.  On  the  Trinity; 
Meier,  Oeschichte  der  Lehre  von.  der  Trinitdt ;  Baur,  Ge- 
schichte  der  Lehre  von  der  Trinitdt ;  and  the  relevant  sec- 

tions in  the  dogmatic  treatises,  e.  g.  of  Dorner,  Twesten, 
Kahnis,  Sliedd.  Hodge,  Miley.  For  the  Unitarian  opposi- 

tion, see  Norton,  Statement  of  Reasons ;  J.  Freeman  Clarke, 
Truths  and  Errors  of  Orthodo.ry. 

VI.  God's  Relation  to  the  World. — In  opposition  to 
the  pantheistic  and  deistic  false  views  (below  defined),  the 

Christian  view  of  God's  relation  to  the  univei-se  includes 
the  following  points:  1.  That  God  is  a  free  moral  person, 
transcending  the  universe,  and  acting  upon  it  ab  extra  in 
the  exercise  of  his  putestas  libera.  3.  God  is  nevertheless 
personally  present  to  every  atom  of  creation  through  each 
moment  of  duration,  in  his  essence  and  in  the  free  exercise 
of  all  his  perfections,  sustaining  and  co-working  with  every 
creature  in  every  event  in  the  exercise  of  his  potestas  or- 
dinata.  3.  The  capital  distinction  is  made  between  the 
physical  and  the  moral  order.  The  former  God  adminis- 

ters in  the  mode  of  fixed  laws  and  forces  inherent  in  the 
things  themselves.  The  latter  he  administers  through 
ideas,  motives,  and  other  moral  and  spiritual  influences, 
brought  to  bear  on  the  moral  natures  and  free  wills  of  his 
subjects.  4.  As  an  infinitely  perfect  intelligence,  God  has 
formed  a  plan  from  eternity,  inmiutably  determining  in 
general  and  in  jiarticular  the  being,  the  attributes,  and  the 
relations  of  all  creatures,  and  hence  the  fixed  laws  of  the 
physical  order,  and  the  course  of  events  in  the  moral  order, 
and  his  own  actions  concurrent  therewith.  In  this  univer- 

sal plan  he  has  established  a  fixed  subordination  of  parts 
to  the  whole,  and  of  order  to  order.  The  end  of  the  whole 
he  lias  placed  in  the  manifestation  of  his  own  glory.  The 
end  of  the  natural  order  is  the  perfect  development  of  the 
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moral  onlfii-.  "  In  liini  wi',  live  and  move  and  have  our 
being"  (Aets  xvii.  28);  "Of  hini  and  thnmj,'li  liini  and  to 
him  are  all  things"  (Uom.  xi.  H6) :  "Thou  madcst  man  to 
have  <lominion  over  the  works  of  thy  haniis;  thou  hast  put 

all  things  under  his  feet"  (I's.  viii.  0). 
VII.  Tub  Works  ok  Gou. — As  an  eternal,  immutaljle 

Spirit,  God  is  essentially  active.  His  actions  are  distin- 

guisheil  as — 
A.  'Those,  which  are  Immanent. — These  are  (1)  his  pur- 

poses, tecOinioally  called  decrees,  which  relate  to  all  events, 
and  are  infinitely  wise,  righteous,  and  certaiidy  efficacious; 
and  they  subordinate  all  his  works,  and  all  their  forces, 
laws,  and  historiital  development  in  time,  to  a  purpose  or 
final  end.  (3)  The  actions  peculiar  to  each  pi^son  of  which 
tJie  other  persons  are  the  objects — e.  g.  eternal  generation, 
procession,  etc. 

H.  His  Eiiiiinanl  Actions,  or  those  which  terminate  ad 
extra. — These  are — 1.  Crealiim,  which  is  a  free  act  of  God 
in  time,  executing  an  eternal  purpose.  Some,  as  Origen 
among  theologians,  and  Cousin  among  philosophers,  liave 
held  that  creation  is  a  necessary  and  eternal  (timeless)  act 

of  God.  The  latter  says  (/'si/rhol.,  p.  44) :  "  (jod  is  no  more 
without  a  world  than  a  world  without  God."  The  Church 
has  always  held  otherwise.  Creation  is  of  two  kinds:  (1) 

Creatio  prima  sen  immediata,  the  "  immediate  creation  "  by 
God  of  the  elements  of  things  from  nothing.  This  was  de- 

nied by  the  ancients  and  by  pantluusts,  and  first  taught  by 
revelation.  (3)  Creatio .leciinda  sea  m-ediafa,'^  mediate  crea- 

tion," or  the  origination  Ijy  Gotl,  out  of  and  by  means  of 
pre-existing  material,  of  new  genera  and  species — e.  g.  the 
body  of  man  (Gen.  ii.  7).  Tliis  ilistinction  was  admitted  by 
St.  Augustine  {/M  Genesi  ad  Lit.,  v.,  45),  and  by  all  theo- 

logians since.  In  the  method  of  this  "mediate  creation" 
God  has  been  evidently  executing  law,  creating  according  to 

types  in  an  ascending  .series.  Argyle's  Reign  of  Law.  ch.  v. ; 
McCosh,  Tjipieal  Forms ;  Mivart,  Gen.  of  Species,  ch.  xii. 

3.  Providence,  which  includes  (1)  Preservation.  This 
some  make  identical  with  a  continual  creation.  By  some, 
as  Strauss  and  other  pantheists,  preservation  is  regarded  as 
a  necessary,  unconscious,  eternal  act.  By  others,  as  by  Hei- 

degger (Corp.  Tlieol.,  7, 33)  and  by  President  EdwardsiOrig. 
Sin.  pt.  4,  ch.  iii.),  the  design  of  such  language  is  only  to 
emphasize  the  dependence  of  the  creature.  The  Scriptures 
teach  that  while  second  causes  have  real  being  and  effi- 

ciency, "they  have  their  being  in  God."  (^)  Government, 
(a)  This  extends  to  all  creatures  and  all  their  actions.  (6) 
Its  method  is  consistent  with  the  perfections  of  God,  and 
congruous  to  the  nature  of  each  creature  and  action  con- 

cerned, (c)  Its  end  is  God's'  glory  through  the  execution of  His  purpose,  (d)  It  comprehends  every  particular  as  a 
means  to  a  general  end  ;  it  is  therefore  for  the  same  reason 
both  general  and  special,  {e)  It  extends  to  the  sinful  acts 
of  men,  to  forbid,  control,  punish,  and  overrule  them  for 
good.  (/)  This  universal  govennnent  God  accomplishes 
partly  by  means  of  the  original  properties  of  second  causes 
and  their  primal  adjustments,  and  partly  by  a  (iresent 
concursus  of  his  own  energy  with  them,  guiding  them  in 
the  direction  predetermined  by  his  purpose.  Leiljnitz  (New 
System  of  Nature)  taught  tlie  doctrine  of  pre-established 
harmony,  whereby  all  events  were  predetermined  from  the 
creation  by  fixed  sequences,  alike  in  the  separate  spheres 
of  the  physical  and  spiritual.  All  theories  of  pantheistic 
tendency  imply  the  sole  agency  of  the  Creator  in  all  ac- 

tions, the  second  cause  being  only  the  mode  in  which  God 
appears,  or  the  instrument  by  which  his  energy  is  imme- 

diately exerted.  This  is  the  tendency  of  Emmons,  of  certain 
ultra-Calvinists  of  a  former  age,  and  of  the  extreme  wing 
of  the  school  of  Schleiermacher. 

3.  Redemption  of  course  involves  from  beginning  to  end 
supernatural  intervention  with  the  physical  order  for  the 

sake  of  the  moral  order  perverted  by  sin".  It  includes  (1)  the 
incarnation  ;  (3)  expiatory  sacrifice  :"  (3)  resurrection  :  (4)  dis- pensation of  the  Holy  Gliost,  including  inspiration  of  Scrip- 

ture, the  regeneration  and  sanctification  of  individuals,  and 
the  preservation  and  historical  development  of  the  Church. 

4.  Miracles.    See  separate  article  on  Miracles. 
VIII.  Variows  prevalent  Antitheistic  Theories.— A. 

Atheism,  according  to  its  etymology,  signifies  the  denial  of 
the  being  of  God.  It  was  ajsplied  by  the  ancient  Greeks  to 
Socrates  and  other  philosophers  to  indicate  that  they  failed 
to  eoiif(]rm  to  the  popular  religion.  In  the  same  sense  it  was 
applied  to  the  early  Christians.  Since  the  usage  of  the  term 
"theism"  has  been  definitely  fixed  in  all  modern  languages, 
"  atheism  "  necessarilv  stands  fcjr  the  denial  of  the  existence 

of  a  personal  Creator  and  iM<iral  Governor.  Notwithstand- 
ing a  belief  in  a  personal  God  is  intuitive,  atheism  is  possible, 

as  an  alinormal  state  of  consciousness  induced  by  sfiphistical 
speculation  or  animal  iiululgence,  as  subjective  idealism  is 
possible.  It  exists  in  the  following  forms:  1,  [iractical ;  2, 
speculative.  Again,  speculative  atheism  may  be — 1.  Dog- 

matic, as  when  the  assertion  is  made  either  (I)  that  God 
does  not  exist,  or  (3)  that  the  Iniman  faculties  are  posi- 

tively incapable  of  ascertaining  or  of  verifying  his  exist- 
ence, in  which  case  it  is  called  Agnosticism — e.  g.  Herbert 

Spencer  (First  Principles.  \A.  1).  3.  Skeptical,  as  when  it 
simply  doubts  the  existence  of  God,  and  denies  the  con- 

clusiveness of  arguments  generally  relied  upon.  3.  Vir- 
tual, as  when  (1)  principles  are  maintained  essentially  incon- 

sistent with  the  existence  of  God,  or  with  the  possibility  of 
our  knowing  him — e.  g.  by  materialists,  jiosilivists,  absolute 
idcali.sls:  (3)  when  some  of  the  es.sential  attritnites  of  the 
divine  nature  are  denied,  as  by  pantheists,  and  by  Stuart 
Mill  in  his  F.isays  on  Religion-.  (3)  when  explanations  of  the 
universe  are  given  which  exchule  (a)  the  agency  of  an  in- 

telligent creator  and  governor,  and  (4)  the  moral  government 
of  God  and  the  moral  frcciloni  of  man.  Such  explanations 
are  made  by  Darwin,  H.  Spcuc<'r,  and  by  necessitarians 
generally.  In  ancient  times  Kjjicurus  (341-370  B.  c.)  and  his 
school  were  really,  though  not  professedly,  atheists,  and  Lu- 

cretius (!)o-.')3  B.  c.)  was  openly  so.  In  modern  times  the  de- 
ism of  Voltaire  and  the  Eneyclopedistes  degenerated  into 

the  atheism  of  d'llolbach;  while  such  thinkers  as  Mole- 
schott,  Feuerbach,  the  Engli.sh  secularist  Holyoake,  the  dis- 

ciples of  Cointe,  and  the  naturalistic  extreme  of  the  evolu- 
tion school  generally,  together  with  those  who  have  assumed 

the  name  of  agnostics,  are  atheistic  in  principle — either  in 
a  virtual,  skeptical,  or  dogmatic  sense.  See  Ulrici,  God  and 
Nature.  God  and  3Ian.  and  Review  of  Strauss ;  Strauss, 
Old  and  New  Faith  ;  Buchanan,  Modern  Atheism ;  Tulloch, 
Theism,  etc. 

B.  Dualism  is  used  in  two  senses,  which  must  be  discrimi- 
nated. As  the  opposite  of  Monism  in  philosophy,  it  is  the 

doctrine  that  there  are  two  generically  distinct  essences, 
matter  and  spirit,  in  the  universe  :  in  this  sense  the  common 
doctrine  of  Christendom  is  dualistic.  All  the  ancient  pagan 
philosophers,  on  the  other  hand,  held  the  eternal  independ- 

ent self-existence  of  matter,  and  consequently  all  among 
them  who  were  also  theists  were  strictly  cosmologieal  dual- 

ists. The  religion  of  Zoroaster  was  a  mythological  dualism 
designed  to  account  for  the  existence  of  evil :  Ormuzd  and 
Ahrinian.  the  personal  principles  of  good  and  evil,  sprang 
from  a  supreme,  abstract  divinity,  Akerenes.  Some  of  the 
sects  of  this  religion  held  dualism  in  its  absolute  form,  and 
referred  all  evil  to  hyle,  self-existent  matter.  This  principle 
dominated  in  the  various  spurious  Christian  Gnostic  sects  in 
the  second  century,  and  in  the  system  of  Manes  in  the  third 
centuiT,  and  its  prevalence  in  the  Oriental  world  is  mani- 

fested in  the  ascetic  tendencies  of  the  early  Christian  Church. 
John  Stuart  Jlill  considered  that  the  assumption  of  a  cos- 

mologieal dualism  woidd  solve  some  difficulties.  Dualistic 
tendencies  in  modern  times  assume  a  very  subtle  form,  speak- 

ing of  "  the  nothing "  out  of  which  things  are  created  as 
exerting  a  didl  and  inert  opposition  to  creative  force.  See  J. 
F.  Clarke,  Ten  Religions :  Hardwick,  Christ  and  other 
3Iasters:  Xeander.  Church  History;  Pressense. Early  Years 
of  Christianity;  Tennemann,  Manual  of  the  History  of Philosophy. 

C.  Polytheism  (Gr.  iroA.Cs,  many,  and  ee6s,  god)  distributes 
the  perfections  and  functions  of  the  infinite  God  among  many 
limited  gods.  It  sprang  out  of  that  nature-woVship  seen  in 
the  earliest  Hindu  Vedas,  so  soon  and  so  generally  sup- 

planting primitive  monotheism.  At  first,  as  it  long  re- 
mained in  Chaldtea  and  Arabia,  it  consisted  in  the  worship 

of  the'  elements,  especially  of  the  stars  and  of  fire.  Sub- 
sequently it  took  special  forms  from  the  traditions,  the 

genius,  and  the  relative  civilization  of  each  rtationality. 
Among  the  rudest  savages  it  sank  to  fetishism,  as  in  West- 

ern and  Central  Africa.  Among  the  Greeks  it  was  made  the 
vehicle  for  the  expression  of  their  refined  humanitarianism 
in  the  apotheosis  of  heroic  men  rather  than  the  revelation  of 
incarnate  gods.  In  India,  springing  from  a  pantheistic  phi- 

losophy, it  has  been  carried  to  the  most  extravagant  extreme, 
both  in  respect  to  the  number  and  the  character  of  its  deities. 
Whenever  polytheism  has  been  connected  with  speculation 
it  appears  as  the  exoteric  counterpart  of  pantheism.  See 
C-arlyle,  Hero-worship ;  Keightley,  Mythol.  Greece  and 
Paly;  Max  Milller,  Compar.  Mythol..  in  Oxford  Essays 
(183iB);  Prof.  Tyler,  Theology  of  Greek  Poets. 
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D.  Dtis7H  (from  Liit.  deuii,  god),  altlioiit;h  olymologifully 
syiioiiyinoiis  with  tlicisin,  has  been  (listiiiguished  from  it 
since  ilie  middle  of  tlie  sixteenth  century,  and  used  to  desig- 

nate a  system  admitting  tlie  existence  of  a  personal  Creator, 
liiit  denying  his  controlling  presence  in  the  world  {cimcursun), 
his  immediate  moral  government,  and  all  supernatural  in- 

tervention and  revelation.  The  movement  began  with  the 

English  deists.  Lord  llerliert  of  Cherbury  (1581-1U4H),  Ilobbes 
(lo88-167!»),  John  Toland  (1(569-1733),  Woolston  (1669-1731), 
Tindal  (1656-17*3),  Shaftesbury  (1671-1713),  Bolingbroke 
(1678-1751),  and  Thomas  Paine  (1737-1809).  It  jiassed  over  to 
France,  and  was  represented  by  Voltaire  (1694-1778)  and  the 
Encyclopedistes.  It  passed  over  into  Germany,  and  was  rep- 

resented by  Lessing  (1729-81)  and  Reimarus  (1694-1768)  in 
his  Wi)Jfenhiittel  Fragnunitist,  and,  invading  the  Church  and 
theology,  it  was  essentially  represented  by  the  old  school  of 
the  naturalistic  rationalists,  who  admitted  with  it  a  low  and 

inconsequent  form  of  Socinianism — e.  g.  Eichhorn  (1753- 
1837),  Paulus  (1761-1851).  and  Wegscheider  (1771-1849).  It 
has  been  represented  in  the  U.  S.  by  Theodore  Parker  (1810- 
60),  and  the  extreme  left  of  the  jtarty  known  as  "  Liberal 
Christians."  In  Germany  mere  deistical  naturalism  gave 
way  to  pantheism,  as  the  latter  has  given  way  to  nuiterialis- 
tic  atheism  as,  e.  g.,  in  the  case  of  Stranss.  See  Leland,  View 
of  Deistical  Writers ;  Van  Miklert,  Boyle  Lectures ;  Parrar, 
Crit.  Hist.  Free  Thought;  Dorner,  Hist.  Protest.  Theol.; 
Hurst,  Hist.  Rationalism;  Butler,  Analogy,  admitted  by  J. 
S.  Mill  to  be  unanswerable  as  against  deism. 

E.  Pantheism  (from  Gr.  irav.  all,  every  +  fl6<is,  god)  is  ab- 
solute monism,  maintaining  that  the  entire  phenomenal  uni- 

verse is  the  ever-changing  existence-form  of  the  one  single 
universal  substance,  which  is  God.  Thus  God  is  all,  and  all 
is  God.  God  is  rh  ov,  absolute  being,  of  which  every  finite 
thing  is  a  differentiated  and  ti-ansient  form.  This  doctrine 
is  of  course  capable  of  assuming  very  various  forms.  (1)  The 
one-substance  pantheism  of  Spinoza.  He  held  that  God  is 
the  one  absolute  substance  of  all  things,  possessing  two  at- 

tributes, thought  and  extension,  from  either  of  which  re- 
spectively the  physical  and  the  intellectual  world  proceeds 

by  an  eternal,  necessary,  and  unconscious  evolution.  (3)  The 

material  pantheism  of  Strauss's  Old  and  Netv  Faith..  (3) 
The  idealistic  pantheism  of  Schelling,  which  maintains  the 
absolute  identity  of  subject  and  object ;  and  of  Hegel,  which 
maintains  the  absolute  identity  of  thought  and  existence  as 
deteriuinationsof  the  one  absolute  Spirit. 

It  is  obvious  that  pantheism  in  all  its  forms  must  either 
deny  the  moral  personality  of  God  or  that  of  man,  or  both. 
Logically,  pantheism  does  render  both  impossible,  tiod 
comes  to  self-consciousness  only  in  man;  the  consciousness 
of  free  personal  self-determination  in  man  is  a  delusion ; 
moral  responsibility  is  a  prejudice ;  the  supernatural  is  im- 

possible, and  religion  is  superstition.  Yet  such  is  the  flexi- 
bility of  the  system  that  in  one  form  it  puts  on  a  mystical 

guise,  representing  God  as  the  all-person  absorbing  the  world 
into  himself,  and  in  an  ojiposite  form  it  puts  on  a  purely  nat- 

uralistic guise,  representing  the  world  as  absorbing  God,  and 
the  human  race  in  its  ever-culminating  development  as  the 
only  object  of  reverence  or  devotion.  The  same  Spinoza  who 
was  declared  by  Pascal  and  Bossuet  to  be  an  atheist  is  repre- 

sented by  .Jacobi  and  Schleiermacher  to  be  the  most  devout 
of  mystics.  The  intense  individuality  and  the  material  sci- 

ence of  the  nineteenth  century  has  reacted  powerfully  u|}on 
pantheism,  sulistituting  materialism  for  idealism,  retiring 
God  and  elevating  man,  as  is  seen  in  the  degeneration  of 
pantheism  into  atheism  in  the  case  of  Feucrljach  and  Strauss. 

The  most  ancient,  consistent,  and  prevalent  pantheism  of 

the  world's  history  is  that  of  India.  As  a  religion  it  has 
moldeil  the  character',  customs,  and  mythologies  of  that  peo- 

ple for  4,000  years.  As  a  philosophy,  it  has  appeared  in  three 
principal  forms — the  Sankhya,  the  Nyaya,  and  the  Vedanta. 
In  Greece  pa,ntheistie  modes  of  thought  prevailed  chiefly 
with  the  Stoic  and  New  Platonic  schools— Zeno  (340-260 
B.  c),  Plotinus  (205-270  A.  D.).  Porphyry  (333-305),  lambli- 
chus  (333).  It  reappears  in  John  Scotus  Krigena  (883)  and 
with  the  Neo-Platonists  of  the  Renaissance — e.  g.  Giordano 
Bruno,  burnt  at  Rome  in  1600.  IModern  pantheism  began 
with  Benedict  Spinoza  (1632-77),  and  closes  with  the  disciples 
of  Schelling  and  Hegel. 

Besiiles  the  pure  pantheism  above  referred  to.  there  has 
existed  an  infinite  variety  of  impure  forms  of  virtual  pan- 

theism. This  is  true  of  all  systems  that  affirm  the  imper- 
sonality of  the  infinite  and  absolute,  and  which  resolve  all 

the  divine  attributes  into  modes  of  casuality.  The  same  is 
true,  in  principle,  of  all  systems  which  represent  providential 

preservation  as  a  continued  creation. deny  the  real  efficiency 
of  second  causes,  and  mnka  (iod  the  only  agent  in  the  uni- 

verse—as is  done,  e.  g.,  by  Edwards  (in  'Oriyinal  Sin,  pt.  4, ch.  iii.)  and  Emmons.  Under  the  same  general  category falls  t,he  fanciful  doctrine  of  emanations  which  was  the  chief 
feature  of  Oriental  theo.sophies,  and  the  hylozoism  of  Aver- 
roes  (1317),  which  supposes  the  co(!ternity  of  matter  and  of 
an  unconscious  plastic  anima  niiindi.  See  Hunt,  Essay  on 
Pantheism  (London,  1866);  Saisset,  Modern  I'anth'eism (Eduiburgh,  1863) ;  Cousin,  History  of  Modern  Philosophy 
Morell,  Historij  of  jVodern  Philosophy;  Ritter,  History  of 
3Iodeni.  Philosophy;  Buchamm,  Faith  in  Ood,etc.;  Dol'l- inger,  (lentile  and  Jew  (London,  1863);  Max  MUller,  His- 

tory of  Ancient  Sanskrit  Literature. 
For  the  systems  of  Agnosticism,  Materialism,  and  Posi- 

tivism, see  these  articles. 
Revised  by  Benj.  B.  Warfielu. 

Godard,  Benmamin  Louis  Paul:  opera-composer;  b.  in 
Paris,  Aug.  18,  1849 ;  studied  at  the  Conservatory,  and  has 
composed  much  in  various  styles.  His  operas  inchuh'  Pedro 
de  Zalamea  (1884) ;  Jocelyn  (1888) ;  Les  Ouelfes,  and  liuy 
Bias  (unproduced).  He  also  composed  symphonies,  over- 

tures, songs,  etc.     D.  at  Cannes,  Jan.  11,  1895.      U.  E.  H. 

(iodavari,  go-daa'va"a-re"e  :  the  largest  river  of  the  Dec- 
can  :  rises  from  the  Western  Ghats,  within  50  miles  from 
the  Arabian  Sea,  and  crosses  the  Deccan  in  a  southeastern 
course  of  about  900  miles.  After  passing  through  the  Plast- 
ern  Ghats  it  separates  into  several  arms,  in  lat.  16'  57'  N. 
and  Ion.  73°  30',  forms  a  delta,  and  falls  into  the  Bay  of 
Bengal.  It  is  navigable  for  some  distance  above  its  passage 
through  the  Eastern  Ghats.  The  area  of  the  basin  which 
the  river  drains  is  estimated  at  113,300  sq.  miles.  The 
scenery  along  its  banks  is  very  fine,  especially  as  it  ap- 
Ijroaches  its  delta,  where  the  hills  approach  one  another  and 
form  a  magnificent  gorge. 

Go'derlch  :  port  of  entry  and  capital  of  Huron  County, Ontario,  Canada ;  on  Lake  Huron  ;  the  western  terminus  of 
the  Buffalo  and  Goderich  Division  of  the  Grand  Trunk  Rail- 

way (see  map  of  Ontario,  ref.  4-B).  It  has  a  good  harbor, 
and  has  extensive  communication  by  steam  with  the  various 
lake-ports.  It  has  a  large  elevator  for  wheat,  extensive  lake 
fisheries,  and  valuable  salt-wells.     Pop.  (1891)  3,839. 
Goderich.  Viscount:  See  Ripox,  George  Frederick 

Samuel  Robinson,  Marquis  of. 

Godet,  go'da'.  Frederic  Louis,  D.  D.  :  minister  of  the 
Reformed  Church  of  Switzerland  :  b.  in  Neug-hiitel,  Oct.  35, 
1813:  educated  at  Neuchatel.Bonn,  and  Berlin;  ordained 
in  1836 :  assistant  pastor  at  Valangin  ;  preceptor  of  the 
Crown  Prince  of  Prussia  1838-44;  minister  in  the  Val  de 
Ruy  1845-51,  and  in  Neuchatel  1851-66;  Professor  of  Bxe- 
getical  and  (Critical  Theology  in  the  theological  school  of 
tlie  National  Church  of  the  canton  1850-73 ;  from  1873  he 
has  occupied  the  same  chair  in  the  independent  faculty  of  the 
church  of  Neuchatel.  Distinguished  honors  were  paid  him 
on  the  completion  of  his  eightieth  year,  Oct.,  1892.  Among 

his  ])ublished  works  are  Histoire  de'la  Reformation  et  du  Re- fnge  dans  le  Canton  de  Neuchatel  (Nenchatel,  1859) ;  Com- 

mentaire  sur  I'evangile  de  Saint-Jean  (2  vols.,  1863,  1865 ; 
3d  ed.  3  vols.,  1881-85  ;  English  translations  were  pub- 

lished in  Edinburgh,  1877,  and  in  New  York,  1886 :  it  has 
also  been  translated  into  German,  Danish,  and  Dutch); 
Commentaire  sur  ri'vangile  de  Luc  (1871 ;  2d  ed.  1872 ;  Eng- 

lish translations  in  Edinburgh,  1875.  and  New  York,  1881) ; 

Commentaire  sur  Vep'itre  au.r  Romains  (1879-80;  first  vol. 
of  2d  ed.  1883  ;  English  translations.  E<linl>urgh,  1881,  New 
York,  1883) ;  Commentaire  sur  la  jjremiire  epttre  aux  Co- 

rm/'/(?'p?»s  (1886);  Conferences  Apologetiques  {\SQ9 ;  English translation,  Lectures  in  Defense  of  the  Christian  Faith, 
Edinburgh,  1881 ;  2d  ed.  1883) ;  two  series  of  Etudes  hi- 
hliques  (1873-74;  3d  ed.  1876;  in  English,  the  Old  Testa- 

ment Studies,  Oxford,  1875 ;  3d  ed.  1885 ;  the  Sew  Testament 
Studies,  London,  1876;  6th  ed.  1885);  a  translation  of  his 
Studies  on  the  Epistles  (London  and  New  York,  1889) ;  six 
articles  on  Christian  Dogmatics  in  the  Chretien  evangelique 

(1891-93) ;  Introduction  to  Paul's  Epistles  (1893). Willis  J.  Beecher. 

Godfather.  Godiiiotlier :  See  Sponsors. 

Godfrey  of  Bouillon,  boo  yoiV  :  King  of  Jerusalem  and 
the  sixth  Duke  Godfrey  of  Brabant,  or  the  Lower  Lorraine; 
b.  at  Nivelle,  Lorraine,  in  1061 ;  governor  of  Bouillon  (now 
inchiiled  in  the  Belgian  province  of  Luxembourg)  1076 ; 
fought  with  conspicuous  valor  in  Germany  and  Italy  on 
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belialf  of  n<"iiry  TV.  apunst  tbo  jiopfi  ;  slow  Rudolph,  tlui 
rival  (^iiipcror,  wiMi  liis  own  hancl,  and  was  Ihi'  llrsl  to  iiioiiiil 
the  walls  of  Rome  on  Henry's  suctccssful  allack  1()M4  ;  suu- 
ceedeii  as  duke  1089 ;  took  the  cross  for  the  Holy  Land 
1095,  in  onU^r  to  expiate  his  sin  of  fighting  against  the  nope 
(first  crusade),  and  in  order  to  pay  liis  expenses  pledged  his 
duchy  to  the  Bishop  of  Ijiege,  and  thus  raised  l.SOO  marks, 

with  "which  he  furnished  KO,nOO  infantry  and  10,000  cav- alry; led  his  men  to  the  Kast  liy  way  of  ConstanliMopIc; 
c.ai)lnred  Nica'a  1096;  defeated  Soliman  at  Doryheum  1097; 
took  Antioch  1098,  and  stormed  and  took  Jerusalem  July 
15,  1099 :  was  declared  King  of  Jerusalem,  but  declined  to 
wear  a  crown  of  gold  where  his  Lord  had  worn  a  crown  of 
thorns,  and  refused  the  title  of  king,  preferring  that  of 
Defender  and  Baron  of  the  Holy  Sepulchcr  ;  defeated  the 
Egyptians  at  Ascalon  ;  con(|uercd  Galilee  ;  ])roniulgated  the 

Assizex  (if  Jerusalem,  a  system  of  feudal  law.  CI',  treatise 
by  V.  Monnier  (Paris,  1874).  D.  at  Jerusalem,  July  15, 1 100, 

and  was  succeeded  by  Baldwin  L  In  1344  the  C'arismians 
exhumed  and  burned  his  renniins.  Godfrey's  strength,  valor, 
piety,  atid  virtue  were  favorite  themes  of  mediieval  poetry. 

He  is  the  central  figure  of  Tasso's  Jerusalem  De.limred.  See 
his  Life  by  A.  Vetault  (Paris,  1874)  and  that  by  J.  Froboese 
(Berlin,  1879).  Revised  by  S.  M.  Jackson. 

(iodfroy  of  Strassbiirg  :  See  Gottfried  or-  Stbassbukg. 
Godi'va,  The  Lady :  wife  of  Leofric,  Earl  of  Mercia  and 

Master  of  Coventry  in  England,  who  about  1040  imposed 
upon  that  town  heavy  exactions,  by  reason  of  which  the 
people  all  complained.  The  Lady  Godiva  entreated  her 
lord  to  spare  the  town,  and  he  consented  on  condition  that 
she  should  ride  naked  by  daylight  through  Coventry,  to 
which  proposal  she  agreed,  notwithstanding  her  well-known 
and  extreme  modesty.  The  people  were  ordered  to  keep 
within  their  houses  and  not  look  out.  This  (so  the  story 
goes)  they  all  did  excepting  one  tailor  or  baker,  the  Peep- 

ing Tom  of  Coventry,  who  looked  out  at  a  window  as  the 
lady  rode  by  veiled  with  her  flowing  hair ;  but  he  was 
at  once  struck  blind,  and,  according  to  one  version,  was 
shortly  after  hanged  by  the  earl.  The  earliest  version  of 
this  legend  occurs  in  a  chronicle  of  the  end  of  the  twelfth 
century.  A  pageant,  in  which  a  young  woman  enacted  the 
part  of  Godiva,  continued  at  intervals  at  Coventry  until 
1836,  and  was  revived  in  1848.  See  the  Folklore  Journal 
for  1890. 

(iodkin,  Edwin  Lawrence  :  journalist ;  b.  at  Moyne, 

County  Wicklow,  Ireland,  (_)ct.  3,  1881 :  educated  at  Queen's 
College,  Belfast;  war  correspondent  in  Turkey  and  the 
Crimea  for  the  London  Daily  News  1854-56;  traveled  in 
the  U.  S.  as  a  correspondent  of  the  same  journal ;  admitted 
to  the  New  York  bar  1858;  corresponded  with  The  Daily 
News  and  the  New  York  Times  during  the  civil  war  in  the 
U.  S. ;  became  editor  of  The  Nation  1865,  and  its  proprie- 

tor 1866.  In  1881  The  Nation  was  made  the  weekly  issue 
of  The  Evening  Post,  and  Jlr.  Godkin  became  one  of  the  ed- 

itors and  ])roprietors  of  tlie  joint  publication.  Author  of 
History  of  IIii nyary.  A.  D.  300-1850  (London,  1856);  Govern- 

ment (New  York,  1871).  Revised  by  C.  H.  Thurber. 

Godman,  John  D.,  M.  D.  :  medical  writer  and  teacher ; 
the  son  of  a  soldier  in  the  Revolutionary  war;  b.  at  An- 

napolis, Md.,  Dee.  30,  1794.  At  the  bombardment  of  Fort 
IMcIIenry  in  1814  he  fought  as  a  common  sailor.  In  1815 
he  began  the  study  of  medicine,  removing  to  Baltimore  to 
finish  his  studies.  After  taking  his  first  course  of  lectures 
in  the  University  of  Maryland  he  was  unanimously  appointed 
by  the  faculty  to  take  the  place  of  the  Professor  of  Anatomy, 
who  was  incapacitated  by  illness.  On  the  organization  of 
the  Ohio  Medical  College  in  Cincinnati  he  became  its  first 
Professor  of  Anatomy,  1824.  Subsequently  he  was  called  to 
the  same  chair  in  Rutgers  Medical  College,  New  York,  where 
he  became  the  associate  of  Mott  and  Hosack.  Dr.  Godman 
contributeil  largely  to  The  Western  Quarterly  Reporter. 
Philadelphia  Journal  of  the  Medieal  Sciences.  Physical  and 
Pathological  Anatomy.  Encycln/iirdia  Americana,  etc.  Au- 

thor of  American  Natural  ffislnry  {'■'.  vols..  1S33-28);  liam- 
bles  of  a  Naturalist,  and  other  works.  I),  at  Germantown, 
Pa.,  Apr.  17,  1830. 

Godorpliin,  Sidney  Godolpiiin,  Earl  of:  b.  near  ITel- 
stone,  in  Cornwall,  in  1645;  took  the  master's  degree  at  Ox- 

ford 1663;  became  a  Secretary  of  State  1664,  and  first  com- 
missioner of  the  treasury ;  was  envoy  to  the  Netherlands 

1678 ;  a  lord  of  the  treasury  and  one  of  the  chief  ministers 
1679;  a  Secretary  of  State  1684;  chamberlain  to  the  queen 

1685;  commissioner  of  the  treasury  1686-90;  first  lord  of 
the  treasury  1689-96,  1700-01  ;  lonl  high  treasurer  170^10; 
was  made  a  baron  1684;  K.  G.  1704;  Viscount  Rialton  and 
Earl  Goilolpliin  1706.     Godolphin  was  a  man  of  few  words 

and  decided  talents  for  public  bus' 
or   moral   principles.      When   <thamberlain    to   James   II. 's 

for  public  business,  but  had  no  political 

pieen  he  conformed  to  the  Roman  Catholic  rites ;  was  in 
turn  Tory  or  Whig  as  best  served  his  interest  in  times  when 
these  party  names  carried  meaning  with  them.  His  only 
conspicuous  vices  were  gambling  and  inordinate  fondness 
for  the  turf.  lie  was  exceedingly  modest  and  retiring.  D. 
at,  SI.  Albans,  Sept.  15,  1712.  See  Elliot,  Life  of  Sidney, 
Earl  Godolphin  (1888). 

(Jodoy  (S[)aii.  jji-on.  go-do'c^c!),  Manuel,  de :  Duke  of  Al- cudia.  Albufera,  and  Soto-Roma,  and  Prince  of  the  Peace; 
b.  at,  Badajoz,  Spain,  May  12,  1767,  of  a  noble  but  reduced 
family  ;  entered  the  body-guard  at  Madrid  1787;  became  an 
ollicer  1790  ;  njajor  and  adjutant-general  and  Knight  Grand 
Cross  of  Cliarles  III.  1793,  His  beauty  ha<i  by  this  time  won 
him  the  favor  of  the  queen  and  her  ladies,  and  with  the 
foi'incr  he  lived  in  most  intimate  relations  under  the  very 
eyes  of  the  king,  who  nevertheless  loadeil  liim  with  honors. 
In  1795  he  was  made  a  grandee  of  the  first  rank,  having  in 
1792  been  made  first  Secretary  of  State,  and  in  1793  captain- 
general.  His  treaty  of  Basel  (1796)  won  him  the  title  Prince 

of  tlie  Peace.  In  1797  he  married  Maria  Theresa,  the  king's 
niece,  although  he  was  already  secretly  married  to  another 
wife.  In  1798  he  was  declared  grand  major-domo,  and  in 
1799  grand  admiral.  In  1801  he  reassumed  the  power 
which  in  1798  the  popular  will  had  forced  him  to  abdicate, 
and  soon  after,  by  tiie  treaty  of  Badajoz,  he  agreed  to  di-  J 
vide  Portugal  between  France  and  Spain,  for  which  service  | 
he  received  a  large  sum  from  France.  In  1804  he  was  de- 

clared generalissimo.  He  assisted  Napoleon  in  gaining  pos- 
session of  Spain,  and  Napoleon  in  turn  released  him  (1808) 

from  the  prison  into  which  the  noldes  and  people  had 
thrown  him.  Godoy  never  again  returned  to  power.  Hated 
by  nobles,  priests,  and  people,  all  of  wliom  he  despised  and 
had  braved  so  long,  he  followed  the  fortunes  of  the  king 
and  queen,  who  still  clung  to  him.  In  1835  he  went  to 
Paris,  where  he  lived  a  pensioner  of  the  French  Government. 
In  1842  the  Spanish  Government  confirmed  to  him  his 
former  honors.     D.  at  Paris,  Oct.  4,  1851. 

God  Save  the  Ein^  !  (Domine  salvnm  fac  Regem!):  a 
formula  repeated  upon  occasions  of  solemnity  and  apipended 
to  state  proclamations  in  Great  Britain.  The  same  words 
give  name  to  a  well-known  British  national  air,  the  author- 

ship of  which  was  long  ascribed  to  Dr.  John  Bull  (1563- 
1623),  but  it  is  generally  considered  that  his  God  save 
great  James,  our  king  !  was  not  the  national  anthem  of  the 
present  day.  The  authorship  of  both  words  and  music 
of  this  piece,  nearly  as  it  now  stands,  is  generally  assigned 
to  Henry  CaiT,  who  died  in  1743;  but  some  antiquaries 
claim  that  it  was  adapted  from  Jacobitic  words  and  melody 

of  that  day.  Tlie  expression  "  God  save  the  king  !  "  occurs several  times  in  the  historical  books  of  the  Old  Testament. 

The  "  God  save  the  king  !  "  of  the  public  proclamations  has 
been  changed  to  "  God  save  the  Commonwealth  of  Massa- 

chusetts !  "  in  that  State,  and  to  "  God  save  the  Common- 
wealth :  "  in  Pennsylvania. 

God's  Truce:  See  Truce  of  God. 

Godt'haab  :  the  first  Danish  colony  in  Greenland  ;  estab- 
lished in  1721  bv  Hans  Egede  on  Davis's  Strait ;  in  lat.  65' N.     Po|i.  946. 

Godwin  :  Earl  of  the  West  Saxons  and  the  most  power- 
ful noble  in  England  during  the  reign  of  Edward  the  Con- 

fessor ;  b.  toward  the  end  of  the  tenth  century ;  stood  high 
in  the  favor  of  King  Canute,  whose  policy  he  supported 
with  energy,  but  in  tlie  reign  of  Ilardicanute  abandoned  the 
Danish  cause  and  was  foremost  in  bringing  about  the  ele- 

vation of  Edward  the  Confessor  to  the  throne  in  1042.  Ed- 

ward's incapacity  left  the  government  in  the  hands  of  the 
earl,  whose  administration,  though  marred  by  his  unscrupu- 

lous ambition  in  promoting  the  interests  of  his  family,  main- 
tained a  high  degree  of  order  and  security.  He  had  given 

his  daughter  Editha  to  the  king  in  marriage,  but  his  dis- 
like of  the  Norman  favorites  of  the  king  led  to  a  quarrel,  in 

which  Godwin,  failing  of  popular  support,  was  worsted  and 
obliged  to  leave  the  country,  1051.  The  Witenagemot,  how- 

ever, outlawed  the  Norman  favorites  in  the  following  year 
and  restored  Godwin  to  his  home.     D.  Apr.  15,  1052. 

P.  JI.  Colby. 
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(Jodwin,  Mary  Woi.i.stonecraft  :  author  ;  b.  at.  TToxt.on, 

ni'iir  Loniidii,  Kiif;hui(l.  Apr.  27,  1?")!);  (lauf;lili'i' of  Ivlwanl 
John  WolLstouecral't,  an  Iriisliiiiaii  of  iiii|inivi(lciit  lial)it..s. 
She  began  to  earn  hiT  own  living  at  th('  afje  of  ninotoen  ; 
started  in  1788  a  day-sehool  at  Islinjjton  fi-oni  phihmtlirop- 
ical  motives,  and  on  a  more  rational  system  of  education 
than  that  tlien  accepted ;  was  subsequently  governess  to 

Lord  Kingshorough's  daughters,  and  published  ThoHcjhls 
on  the  Education  of  Daughters  (1787),  Mary,  a  tale,  Oriij- 
inal  Stories,  some  translations  from  Salzmann  and  Lavater, 
and  the  famous  Vindicniion  of  tlie  Rights  of  WoiiKifi  (17!)2), 
a  presentation  of  the  woman-suffrage  ideas.  From  17!)3  to 
1795  she  resided  in  Paris,  where  she  wrote  her  Moral  and 

Historical  Vieiv  of  ttie  Frejicli  Revolution.  In  Paris,  Gil- 
bert Imlay,  an  author  and  merchant,  a  native  of  New  Jer- 
sey, espoused  her  according  to  the  requirements  of  the  laws 

of  Prance  anil  of  the  U.  S.,  but  after  the  birth  of  a  child  he 

left  her  in  great  distress.  The  marriage  being  invalid  ac- 
cording to  English  law,  she  married  in  1797,  in  London, 

William  Godwin,  the  novelist  and  political  writer,  but  died 
in  the  same  year  (Sept.  10, 1797),  giving  birth  to  a  daughter, 
the  future  Mrs.  Shelley.  Mrs.  Godwin  was  a  woman  of  at- 

tractive manners  and  of  r-ingular  courage  and  independence. 
Kegan  Paul,  in  his  Life  of  William  Godwin,  and  later 
writers  have  cleared  her  from  unjust  stigmas.  Full  justice 
to  her  character  is  done  by  her  husband  in  the  memoirs  pub- 

lished in  1798. 

Godwin,  Parke:  5ournalist;  b.  at  Paterson,  N.  J.,  Feb. 
35,  1816;  graduated  at  Princeton.  N.  J.,  1834:  was  called  to 
the  bar  in  Kentucky.  Since  1837  he  has  been  for  a  great 
part  of  the  time  connected  with  the  New  York  Evening 
Post,  of  which  his  father-in-law,  William  C.  Bryant,  was  so 
long  the  editor-in-chief.  Of  the  Post.  Mr.  Godwin  was  at 
first  a  contributor  and  then  managing  editor.  In  1843  lie 
for  a  time  conducted  The  Pathfinder,  a  weekly ;  was  a  promi- 

nent contributor  to  The  Democratic  Review,  and  was  for  a 

time  one  of  the  editors  of  Putnam's  JIagazine.  Under  Mr. 
Polk  he  was  deputy  collector  in  the  New  York  custom- 

house ;  was  an  early  raemlier  of  the  Kejiublican  party,  but 
always  an  advocate  of  free  trade.  Author  of  a  Popular 
View  of  the  Doctrines  of  Fourier  (1844);  Democracy,  Pa- 

cific and  Constructive  (1844) ;  Vala,  a  romance  (1851) ; 
Handbook  of  Universal  Biography  (1851) ;  Political  Essays 
(1856) ;  the  first  volume  of  a  History  of  France  (1861) ;  Cy- 
clopmdia  of  Biography  (1865);  Out  of  Die  Past  (1870).  He 
has  also  translated  tales  from  Zschokke,  and  a  portion  of 

Goethe's  Autobiography.  In  1884  he  edited  Tlie  Life  and 
Works  of  William  Cullen  Bryant,  a  complete  and  final  edi- 

tion of  Mr.  Bryant's  writings  in  prose  and  poetry,  with  an 
elaborate  biography.  Revised  by  H.  A.  Beers. 

Godwin,  William  :  political  writer  and  novelist ;  b.  at 
Wisbeach,  Cambridgeshire,  England,  Mar.  3,  1756 ;  son  of  a 
Presbyterian  minister ;  studied  at  the  Hoxton  Presbyterian 
College ;  was  a  Dissenting  minister  at  Ware,  Stowmarket 
and  Beaeonsfield  1778-83,  when  his  new  religious  and  politi- 

cal views  led  him  to  leave  his  profession.  His  Sketches  of 
History  (1784)  was  a  pecuniary  failure ;  but  his  Political 
Justice  (1793),  with  its  eloquent  language  and  its  generous 
though  impracticable  theory  of  imiversal  benevolence,  at- 

tracted wide  attention,  and  in  spite  of  its  leveling  doctrines 
was  widely  approved.  The  same  doctrines  are  set  forth  in 
Caleb  Williams,  a  novel  (1794),  his  most  powerful  work. 
In  1797  he  married  Mary  WoUstonecraft,  whose  memoirs 
he  published  in  1798.  His  other  novels  (.SV.  Ijeon,  Fleet- 

wood, Mtindi'ville,  Cloudesley.  Deloraine)  and  his  tragedies 
(^Antonio,  Faulkner)  are  forgotten.  He  wrote  iisefid  Lives 
of  Chaucer,  John  and  Edward  Phillips,  Chatham,  and 
others;  an  Essay  on  Sepulchers  (1809) ;  a  valuable  History 

'f  the  Commonwealth  (4  vols.,  1827-3S) ;  On  Population 
(against  Malthas,  1820) ;  Tlutughts  on  Man  (1831) ;  Lives  of 
the  Necromancers  (1834),  and  many  ])olitical  pamfihlets, 
besides  several  works  for  the  young,  published  under  the 

assumed  name  of  "  Edward  Baldwin."  His  posthumous 
Genius  of  Christianity  Unveiled  (1873)  and  Autobiography, 
etc.  (1874),  have  somewhat  revived  the  pulilie  interest  in 
hira  and  his  works.  Godwin  was  for  some  time  a  book- 

seller of  London,  and  in  1833  became  yeoman-usher  of  the 
Exchequer.  Late  in  life  his  anti-marriage  views  were 
abandoned.  I),  in  Palace  Yard.  London.  Apr.  7. 1836.  See 
Hazlitt,  The  Spirit  of  tlie  Age  (1825) ;  Kegan  Paul,  William 
Godwin;  his  Friends  and  Contemporaries  (2  vols.,  London, 

1876);  Leslie  Stephen, //('.s/ory  of  English  Thought  in  the Eighteenth  Century  (London,  1876). 

Godwit:  a  name  applied  to  birds  of  the  snipe  family  of 
the  genus  Li/nosa,  having  lh<'  l)ill  considerably  longer  than 
the  head  and  slightly  curved  upward. 

Excepting  the  curlews,  the  godwits  are  the  largest  of  the 
bay  birds,  attaining  a  lengl  h  of  from  15  to  20  itiches.  The 
general  color  of  the  breeding  plumage  is  rufous  with  dark 
markings;  the  winter  dress  is  grayish  brown.  The  flesh  is  of 
excellent  flavor.  The  American  species  are  the  great  marbled 
godwit,  or  marlin  (Limosa  fedoa),  and  the  Hudsonian  god- 
wit  (L.  hudsonica).  Jjimosa  wgcjcephala  inhabits  10uro[)e, 
L.  uropygialis  Siberia,  although  breeding  to  some  extent  in 
Alaska.  These  birds  are  reniai-kable  for  the  extent  of  their 
migrations,  the  Siberian  species  reaching  New  Zealand,  and 
the  marlin  the  Falkland  islands.  F.  A.  Li'ias. 

Goebel,  Julius,  Ph.D.:  philologist;  b.  in  Frankfort-on- 

the-Main,  Germany,  May  23,  1857;  educated  at  the  I'niver- 

sity  of  Leipzig  (l'879-8i)  and  the  University  of  Tlibingen (1881-82);  instructor  in  German  Literature  and  Philology 
at  Johns  Hopkins  University  (1885-88);  editor  of  Bellelri.s- 
tisches  Journal,  New  York  (1888-92);  became  Professor  of 
Germanic  Literature  and  Philology  at  Leiand  Stanford 
Junior  University  in  1892.  He  has  published  Ueber  die 
Zukunft  unseres  Volkes  in  Amerika  (1883) ;  Ueber  tragische 
Schuld  und  Sitehne  (Berlin,  1884) ;  Zur  deiitschen  Frage  in 
Amerika  (1886);  Poetry  in  the  Limburger  Chronik  (Balti- 

more, 1888) ;  and  numerous  essays  and  reviews  in  [leriodicals. 

Goeben,  go'bpn,  August,  von  :  Prussian  general ;  b.  at Stade,  Hanover,  Dec.  10,  1816 ;  entered  the  Prussian  service 
in  1833  as  a  lieutenant.  After  serving  four  years  in  Spain 
with  the  Carlists  he  re-entered  the  Prussian  army,  where  he 
served  chiefly  on  the  staff.  He  took  part  in  1849  in  sup- 

pressing the  popular  revolution  in  Baden  ;  became  in  1855 
chief  of  the  staff  of  the  Sixth  Army-corps ;  in  1860  was  or- 

dered, together  with  several  officers,  to  follow  the  army  of 

the  Spanish  general  O'Donnell  in  order  to  observe  the  cam- paign in  Morocco;  in  1864  took  part  in  the  war  against 
Dennuirk,  and  became  commander  of  the  Tenth  Division  ; 

and  in  1865  he  became  lieutenant-general  and  commander 
of  the  Thirteenth  Division.  At  the  head  of  this  division 

he  entered  Hanover  in  1866  and  fought  on  several  occa- 
sions with  distinction.  In  the  Franco-German  war  of 

1870-71  he  was  appointed  comnuander  of  the  Eighth  Army- 
corps,  and  played  an  imjjortant  and  conspicuous  part  in 
the  battles  of  Saarbriicken  and  Metz.  When  Gen.  von 
Manteuffel  received  the  command  of  the  army  of  the  South, 
in  Jan.,  1871.  Goeben  was  appointed  commander  of  the 
army  of  the  North,  and  defeated  Gen.  Faidherbe  in  the  de- 

cisive battle  of  St.-Quentin,  Jan.  19.  He  wrote  Four  Years 
in  Spain  (1841) ;  Letters  of  Travel  and  Camp  (1863).  D. 
at  Coblenz,  Nov.  13,  1880.        Revised  by  C.  H.  Thurber. 

Goes,  Jan  Antonisz,  or  Joannes  Antonides,  van  der: 
Dutch  poet;  b.  in  Goes  in  1647;  d.  in  Rotterdam,  Sept.  18. 
1684.  lie  was  the  last  considerable  representative  of  the 
golden  age  of  Dutch  letters.  At  an  early  age  he  tried  his 
hand  at  Latin  verses,  but  soon,  influenced  by  the  fame  of 
Hooft  and  Vondel,  turned  to  his  mother-tongue.  His  first 
effort  in  this  was  an  ambitious  one,  being  no  less  than  a 

tragedy  upon  a  theme  then  very  interesting  to  the  Dutch — 
i.  e.  the  conquest  of  China  by  the  Tartars  (1644).  Curiously 
enough  the  great  Vondel  was  at  the  same  moment  at  work 
upon  the  same  theme,  and  having  heard  of  his  youthful 
competitor  sought  him  out  and  became  his  lifelong  friend. 

Antonides's  tragedy  appeared  in  1664  mider  the  title  Trazil 
of  overrompeld  Sina.  ̂ 'ondel's  Zunchin  coming  out  in 1666.  It  is  a  remarkable  testimony  to  the  powers  of  the 
boyish  poet  that  Dutch  critics  find  his  tragedy  on  the  whole 
more  powerful  than  tliat  of  the  veteran.  In  1667  he  at- 

tracted universal  jittention  by  his  poem  Bellone  aen  Bant,  on 

the  peace  between  France  and  Holland;  and  this  was  fol- 
lowed in  1671  by  another  success,  De  Ystroom.  These 

achievements  led  "a  rich  Maecenas.  Dirk  Buisero,  secretary 
of  Flushing,  to  attach  the  youth  to  himself.  He  sent  hira 

to  Utrecht'to  study  medicine,  and  subsequently  obtained  for him  a  place  in  the  admiralty  on  the  Maas  at  Rotterdam,  of 
which  he  liimself  had  become  an  official.  Few  young  poets 

have  had  greater  fame  in  their  own  time,  and  it  must  be  ad- 
mitted that  not  all  was  deserved.  Yet  he  was  indubitably  a 

poet,  and  his  faults  were  those  of  youth  rather  than  of  inap- 
titude. His  poems  were  collected  and  published  after  his 

death  by  his  father  in  1685.  A.  R.  Marsh. 

Goess'iiiiinn,  Charles  Anthony,  Ph.D.:  chemist;  b.  at 
Naumburg,  llesse-Cassel.  Germany,  June  13.  1827  ;  was  edu- 

cated at  Fritzlar  and  Gottingeii,  where  he  graduated  in 
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1853 ;  removed  to  t  he  U.  S.  in  1857 ;  resided  fur  a  time  iit 

Syracuse,  N.  Y.,  and  since  186!)  Iius  beiiii  Professor  of  Chem- 
istry in  the  Massaeliu setts  AKrieultnral  College  at  Andierst. 

In  iST'i  was  appointed  cheniist  to  the  Stale  board  of  agri- 
cultwre;  in  1883  elec-ted  director  of  the  JIassacluisetts  State 
a,s;riciiltural  experiment  station  at  Aiidu'rst,  .Mass.  Autlujr 
of  many  valuable  papers  iijion  chemical  sulijects,  aniout; 
which  his  nine  articles  on  sail  and  the  chemistry  of  natural 
brines,  those  on  sugar  and  sugar-manufacture,  and  his  an- 

nual reports  on  commercial  fertilizers  and  on  the  work  of 
the  Massachusetts  Stale  agricultural  experiment  station 
have  special  interest. 

Ooe'tliP,  JoHANM  WoLifiANH.  vou :  the  foremost  poet  in 
Germany;  b.  at  l<'raid<fort-on-the-I\rain,  Aug.  28,  1749,  of  a 
wealthy  and  highly  respected  family;  enjoyed  a  careful  and 
very  varied  education,  rich  in  the  acquisition  of  Ifnowledge 
and  rich  in  impressions.  The  fatlier  was  a  peremptory  and 
somewhat  pedantic  character,  proud  of  his  family  connec- 

tions and  personal  acquirements;  lie  held  no  office,  but  had 
an  imperial  title.  The  mother  was  a  bright  and  (|uicli- 
witled  wonum,  with  very  decided  opinions  and  very  vivid 
sym])athies;  she  stood  greatly  in  awe  of  hor  husband,  and 
Wolfgang  and  she  formed  a  little  group  of  their  own  within 

the  family.  Undi'r  the  father's  sui)erintendence  the  boy  was 
taught  drawing,  music,  grammar,  rhetoric,  foreign  languages 
— Latin,  Italian,  French,  Hebrew — and  natural  history; 
from  the  mother  he  learned  to  judge  character  as  it  pre- 

sented itself  in  social  intercourse,  to  understand  life  as  it 
appeared  in  the  streets,  and  to  make  small  excursions  into 
fairyland.  But  his  religious  impressions  were  defective ; 
he  knew  the  Bible  very  well,  but  it  w,as,  and  always  re- 
in.aincd  to  him,  an  object  of  intellectual  and  aesthetic  inter- 

est ordy.  It  had  no  authority  over  his  heart,  and  when,  in 
his  great  novel,  Wilhelm  Meister,  ho  tried  to  bring  the  de- 

velopment of  a  luiman  soul  to  a  final  and,  so  to  speak,  typ- 
ical close,  the  hero  was  made  to  find  refuge  in  a  cheerful 

pagan  resignation,  content  to  expend  his  energies  in  prac- 
tical usefulness  to  his  fellow  men,  and  leave  the  riddles  of 

life  unsolved.  Far  more  genuine  and  truly  productive  of 
great  ideas  was  the  influence  he  received  from  the  political 

events  of  the  Seven  Years'  war — on  the  one  side,  the  old 
idea  of  the  emperor,  so  deeply  rooted  in  the  feeling  and  im- 

agination of  the  German  people,  so  magnificent,  and  at  this 
moment  represented  by  a  beautiful  young  woman ;  on  the 
other  side,  the  new  idea  of  the  unity  of  the  German  nation, 
awakened  by  a  young  hero  who  stood  uneonquered  among 
the  heaviest  calamities,  and  who  had  wrung  from  late  what 
Germany  had  not  seen  for  centuries,  a  victory  over  a  foreign 
nation,  tlie  battle  of  Rosbach.  During  one  perioil  of  the 
war  Frankfort  was  occupied  by  French  troojis,  and  young 
Goethe  learned  to  speak  French,  to  loolv  at  pictures,  and  to 
feel  the  strange  charm  of  theatrical  representations.  In 
1765,  in  the  sixteenth  year  of  his  age,  he  went  to  the  Uni- 

versity of  Leipzig,  whei'e  he  made  the  acquaintance  of  Gott- 
sehed  and  Gellert;  in  1770  he  went  as  a  student  to  the  Uni- 

versity of  .Strassburg,  where  he  formed  intimate  friendships 
with  Herder,  Jung  Stilling,  and  Lenz.  After  taking  the 
degree  of  licentiate  in  law  at  the  latter  university,  he  returned 
in  1771  to  Frankfort  and  began  to  write  lyrical  poems  and 
minor  critical  essays  for  periodicals,  inciteil  to  do  so  by  his 
intercourse  with  Merck.  While  in  Leipzig  he  had  written 
two  dramas.  Die  Laurie  des  VerUebteii  and  Die  3Iitsc.huldi- 
gen,  which  were  published  then,  but  anonymously  and  with- 

out any  effect.  In  the  spring  of  1772  he  obtainerl  leave  to 
practice  at  the  imperial  chaiiceliery  at  Wetzlar,  Ijut  returned 
home  in  tlie  fall,  utterly  disgusted  with  diplomatic  affairs, 
and  di.'termined  to  concentrate  himself  on  some  poetical 
subject. 

Personally,  the  young  Goethe  made  a  most  extraordinary 
impression.  His  bearing  in  his  student  days  was  reserved, 
and  at  times  a  little  haughty.  But  the  beauty  of  his  coun- 

tenance was  so  irresistible,  and  the  impression  of  courage, 
inde,|ieudence,  nobleness,  'and  kindness  so  powerful,  that 
when  he  entered  an  inn  conversation  would  stop  and  the 
guests  look  surprised  at  each  other.  And  on  nearer  ac- 

quaintance, in  spite  of  some  occasional  rashness  and  arro- 
gance, he  quite  intoxicated  people  with  the  richness,  origi- 
nality, and  grasp  of  his  ideas,  and  with  the  wonderful  fresh- 

ness and  enchanting  (uithusiasin  of  his  feelings.  Everybody 
cxpc;cted  that  something  great  would  come  from  him,  and 
yet  everybody  was  surprised  when  in  1773  he  published  his 
drama.  (!ulz  von  BertirJiingin.  and  in  tlie  following  year  liis 
famous  novel,  Wertkein  Leiden.     They  not  only  opened  a 

new  period  in  tlie  German  literature,  but  tliey  inaugurated 
a  new  ejioch  in  the  German  civilization.  The  most  striking 
quality  of  these  two  great  works  is  their  artistic  truth,  the 
magical  vividness  of  their  pictures,  their  objectivity.  In 
order  to  ix'present  any  character  or  event  with  such  perfect 
truth  it  is  neccs.sary  that  tlie  poet  shall  |iaiiit  nothing  but 
that  which  falls  within  his  own  consciousness,  aiid  which  at 
least  as  a  possibility,  as  a  danger,  forms  part  of  his  own  soul. 
Goethe  fulfilled  this  condition,  and  the  secret  of  tlie  im- 

mense success  of  his  works  was  that  in  writing  out  of  his 
own  heart  he  wrote  out  of  the  heart  of  his  time.  Shakspeare 
has  painted  greater  characters  than  Goethe,  but  the  exuber- 

ance of  his  .style,  which  was  the  style  of  his  time,  throws  a 
veil  over  his  characters  which  aggrandizes  the  figure,  but 
weakens  the  outline.  No  poet  has  ever  reached  Goethe  in 
the  magic  of  his  refircsentations.  Every  sentence  in  his 
dramas  is  charged  with  color.  But  although  his  method  of 
reproducing  his  personal  life  in  his  poetical  creations  is  a 
question  of  the  highest  interest,  it  requires  too  minute  bio- 

graphical and  psy(  hological  researches  to  be  treated  here. 
The  absolute  objectivity  of  his  descriptions  raises  other 
questions,  however,  which,  through  Werthers  Leiden,  be- 

came of  historical  consequence.  Werther  is  a  man  who  can 
do  nothing  ignoble,  but  the  noble,  that  which  is  his  duty, 
he  can  only  half  do.  Halfness,  however,  in  the  fulfillment 
of  duties  deprives  a  man  as  absolutelv  of  his  moral  freedom 
and  spiritual  ha|i|iiness  as  a  total  denial  of  duty  through 
crime  and  vice.  It  only  conceals  the  fact  to  the  person  him- 

self by  entangling  his  soul  in  a  morbid  feeling  of  being  mis- 
understood and  wronged  by  the  world.  Such  halfness  was 

the  disease  of  the  time,  produced  partly  by  an  imperfect  en- 
lightenment which  furnished  no  motives  to  the  volition, 

partly  by  a  sentimental  pietism  which  represented  resigna- 
tion as  the  highest  form  of  the  will.  Every  one  who  reads 

Werthers  Leiden  reads  something  about  himself,  but  only 
those  in  the  first  stages  of  the  disease  understand  the  poet. 
To  them  the  book  becomes  a  help,  a  cure.  Napoleon  read 
it  over  and  over  again.  Those,  on  the  contrary,  who  are 
very  far  advanced  in  the  disease  understand  only  the  hero, 
and,  like  him,  they  blow  out  their  brains.  The  book  was 
prohibited  by  law  in  several  countries,  and  although  we  now 
may  laugh  at  such  measures,  the  question  still  remains;  Is 
objectivity  the  highest  goal  of  art  f  or  shall  there  be  some- 

thing behind  the  picture  which  shines  through  it  and  ex- 

plains it  i In  1775  the  Duke  of  Saxe-Weimar,  Charles  Augustus, 
invited  Goethe  to  take  up  liis  abode  at  his  court.  After 
some  hesitation  the  invitation  was  accepted,  and  from  1776 
Weimar  became  Goethe's  residence.  A  warm  and  noble 
friendship  s|>rang  up  between  the  duke  and  the  poet;  and 
as  Goethe  possessed  much  practical  administrative  talent 
and  great  business  tact,  he  occupied  at  different  times  many 
different  positions  in  the  ducal  government ;  at  last  that  of 
a  minister  of  state,  which  he  held  from  1815  to  the  death  of 
the  duke  in  1828,  when  he  resigned  all  his  offices  and  re- 

tired to  private  life.  A  house  was  built  for  him,  small 
enough  according  to  the  ideas  of  our  times,  but  magnificent 
for  those  days,  and  containing  an  excellent  library,  a  fine 
collection  of  scientific  instruments,  and  many  precious  ob- 

jects of  art.  During  the  first  two  years  of  his  residence  in 
Weimar  the  court  life  seems  to  have  occupied  his  whole 
time,  but  by  degrees  he  began  to  take  part  in  practical  busi- 

ness and  to  engage  in  severe  scientific  studies  of  botany, 
comparative  anatomy,  mineralogy,  and  optics.  Great  men, 
such  as  Wieland,  Herder,  Fichte,  Schelling,  and  Schlegel, 
gathered  around  the  court  of  Weimar,  and  made  it  a  Ger- 

man Athens.  And  in  spite  of  all  its  easy  grace  and  its 

somewhat  Epicurean  aspect,  Goethe's  life  during  this  pe- 
riod contains  both  efforts  and  results.  M'ith  respect  to poetry,  the  results  were  small  enough.  For  the  twelve 

years  after  the  publication  of  Werthers  Leiden  nothing  but 
Stella  (1776),  Clavigo  (1778),  and  some  otlier  still  less  im- 

portant works  were  produced.  But  much  was  prepared, 
and  after  his  journey  to  Italy  (from  1786  to  1788)  master- 
jiiece  followed  after  masterpiece  in  rapid  succession :  Eg- 
mont  (17S5),  I/ihigenia  (1786),  Bijmische  Eleqien  (1788), 
Tasso  (178!)),  Faxk  I.  (1790),  Wilhelm  Meister  and  Her- 

mann und  Dorothea  (17!)6).  The  variety  of  these  works  is 
not  more  astonishing  than  their  perfection.  In  Tasso 
Goethe  reached  a  simplicity  and  limpidity  of  form  which 
makes  the  words  disappear  behind  the  ideas  they  convey, 
and  transforms  the  metrical  movement  of  the  language 
into  a  melody  of  the  thoughts  ;  and  thus  he  succeeded  in 
re]iresenting  the  most  refined  and  delicate  movements  of 
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the  human  snul  witli  pcirfret,  olmirnoss  and  f^vviit  (Iniinut.i- 
cal  iTn|in'ssivent<ss.  In  stroiijf  eiintnist  to  llu!  aiitii|iu!  Iiar- 
indiiy  ami  classic  ivposn  whicli  distinguislics  l/iliii/ciiiii  and 
Ta.iso  stand  the  rDniantic  fxnbi'raaec  and  picturcscjuo  dis- 

order of  Faust.  The  wildest  and  coarsest  outliiirsls  of  pas- 
sion and  the  most  snblime  and  touching  innocence  of  the 

heart,  the  flattest  and  most  trivial  phases  of  the  intellect 
and  the  highest  as]iirations  and  iiniermost  lonLfings  of  the 
soul,  couiI)ine  in  this  drama  to  form  a  ]>ieture  of  liiuuan  na- 

ture which  is  probalily  une([ualed  in  any  literature.  In  1T!(4 
an  intinnite  and  noljle  friendshii)  Ijegan  between  Goethe 
and  Schiller  which  lasted  to  the  death  of  the  latter  in  1805. 
The  influence  of  this  friendship  on  (Joethe  was  wholesomely 

stimulating.  It  was  chiefly  due  to  Scliiller's  lively  interest 
that  he  resumed  his  work  upon  Fausf.  To  Schiller  his  friend- 

ship with  Goethe  was  the  ba|>tism  of  his  genius,  and  Goethe 
was  during  the  whole  period  very  active.  His  studies  were 
comprehensive  ami  assiduous ;  his  critical  sallies  on  the 
extravagances  of  his  own  pupils  were  most  effective;  and 
through  his  direction  of  the  ducal  theater  in  Weijnar  from 
1790  to  1817  he  exercised  a  lasting  and  ennobling  influence 
on  the  theatrical  art  of  Germany.  On  the  day  of  the  battle 
of  Jena  (Oct.  IS),  1806),  he  married  Christiane  Vulpius,  by 
whom  he  previously  had  a  son. 

Goethe  had  now  ceased  to  be  merely  an  iuflufnce  ;  he  had 
become  an  authority.  Civilized  life  in  Germany — and  in 
foreign  countries  too — was  deeply  indebted  to  him.  lie 
had  loosened  the  narrow  ties  of  the  old  order,  and  in  the 
wild  fermentation  of  all  the  elements  of  civilization  he  had 

■established  a  law  which  prevented  chaos  from  breaking  in. 
He  had  brought  a  nobler  conception  of  freedom  into  the  Ger- 

man civilization.  There  was  in  German  life  and  character 
a  hardness  and  narrowness  which,  although  intimately 
allied  to  energy  and  honesty,  hindered  the  free  movement 
(if  human  nature,  and  constrained  it  within  the  boundaries 
of  tlie  most  singular  prejudices.  These  were  melted  down 

tjy  Goethe's  influence,  and  luiman  nature  breathed  inoi-e 
freely.  Lessing  had  proclaimed  in  his  criticism  the  right 
of  nature  against  conventionalities,  but  it  was  Goethe  who 
demonstrated  the  truth  of  the  doctrine  by  his  poetical  crea- 

tions. And  with  him  it  received  a  most  important  expan- 
sion. Lessing  had  said  that  truth  to  nature  was  the  first 

condition  of  beauty,  thus  confining  himself  within  the 
merely  theoretical  sphere.  Goethe  said  that  everything 
natural  was  true  as  far  as  it  was  beautiful,  thus  breaking 
into  actual  life  with  a  new  and  almost  revolutionary  issue. 
This  view  of  human  life  as  coiriposed  merely  of  two  agents 
— nature,  giving  the  force,  and  beauty,  giving  the  law — is 
the  key  to  that  grand  plienomenon  in  the  history  of  man- 

kind which  is  called  Goethe.  It  explains  the  vagaries  of 
his  pupils,  the  Romanticists  ;  it  explains  the  defects  of  cer- 

tain of  his  works,  Wilhelm  Meister's  Wnmhrjahre  and 
Faust  II. ;  it  exidains  certain  not  commendable  singular- 

ities in  his  life — why  he  did  not  marry  Prederike  Brion  : 
why  his  first  words  on  hearing  that  Charles  Augustus  had 
died  were  a  scolding  to  the  footman  lieeause  lie  had  not 
kept  back  the  news  till  dinner  was  over.  To  us,  in  our 
days,  it  is  apparent  that  such  a  view  of  human  life  is  far 
from  being  exhaustive.  We  know  that  human  uatui-e  con- 

tains elements  which  beauty  is  too  weak  to  nuister — elements 
which  even  morality  can  not  bring  to  full  development — ele- 

ments which  only  religion  can  grapple  with.  But  to  the 
time  of  Goethe,  curbed  and  almost  mutilated  under  the  ty- 

rannical constraints  of  pedantic  prejudices,  this  view  was  a 
gospel  of  freedom,  progress,  power,  and  happiness.  It  will 
hold  a  certain  authority  in  every  age,  because  it  contains  a 

certain  proportion  of  "truth.  It  was  followed  by  Goethe himself  with  a  sincerity  and  honesty  which  admit  of  no 
question,  and  which  in  many  cases  certainly  cost  him  un- 

speakable sufferings.  Its  effect  on  civilize<l  life  was  most 
wonderful ;  it  gave  much  more  than  it  jiromised.  Thus  it 
was  quite  natural  that  the  whole  age  bowed  to  its  bringer 
with  the  deepest  gratitude  and  reverence. 

The  most  remarkable  of  Goethe's  poetical  productions 
during  the  last  period  of  his  life  are — Die  Wahlverwandt- 
schaften,  a  romance  (1808) ;  West-ostlicher  Divan,  a  collec- 

tion of  lyrical  poems  (1813);  Faust  II.  {\8^i\):  and  the  ex- 
ceedingly interesting  autobiograpliy  Aii.i  mtinem  Lehe-ii 

(1830),  which  he  calls  a  blending  of  facts  and  fiction.  Most 
of  his  time,  however,  was  given  to  practical  business  and 
scientific  researches.  In  this  last  respect  he  has  been  very 
severely  criticised  by  several  scientific  men  of  second  rank, 
while  all  scientists  of  first  rank  have  acknowledged  that  his 
discoveries  in  botany  and  comparative  anatomy  are  valuable, 

ami  his  studies  and  observations  interesting  and  sugges- 
tive, even  wdien  the  theories  which  he  formed  and  endeav- 
ored to  maintain  i>roved  untenable.  He  died  in  Weimar, 

Mar.  22,  1832,  and  lies  interred  in  the  ducal  burial-vault 
beside  the  duke,  Charles  Augustus,  his  friend  through 
many  years.  The  best  biographies  of  him  are  by  Herinaini 
Grimm  and  G.  II.  Lewes  (London,  IH.').^);  the  fullest  in)- 
pression  of  his  pers(mal  character  is  given  by  the  numer- 

ous collections  of  his  cnrrespruidence  with  Schiller,  Mad. 
von  Stein,  Lavater,  Herder,  Jlerck,  Hunilmldt,  lieltina,  and 
numerous  others.  See  also  the  sketch  by  \V.  Hayward 
(1878).     See  Gek.man  LrrEKATUHE. 

iievised  by  II.  II.  Bovesen. 

OoettUiig,  gfjt  ling,  Karl  Wilhelm:  ]ihilologist ;  b.  at 
Jena,  Germany,  Jan.  19,  1793;  liegan  his  studies  in  that 
place  ;  served  as  a/volunteer  in  the  war  with  France  1814  ; 
finished  his  university  course  in  Berlin  :  a]ipointed  iti  1815 
professor  in  the  gymnasium  at  Rudolstadt :  in  1819  director 
of  the  gymnasium  at  Neuwied ;  in  1822  professor  extraor- 

dinary ;  in  1829  honorary  professor ;  ami  in  1832  professor 
in  the  University  of  Jena  ;  in  1826  was  appointed  also  uni- 

versity librarian,  and  later  associate  director  of  the  Philo- 
logical Seminary.  In  1828  he  visited  Italy  and  Sicily;  in 

1840,  and  again  in  1852,  Greece,  in  connection  with  his- 
torical and  archa'ologieal  studies.  He  wrote  Das  Geschicht- 

liclie  im  Niheliinfienlii'de  (The  Historical  in  the  Nibe- 
lungenlied),  Rudolstadt,  1814:  JVi/if/iiiic/en  u.  Ghibellinen 
(1817);  Lehre  run  Griech.  Accent.  (5th  ed.  Jena,  1835), 
translated  as  Elements  of  Greek  Accentuation  (London, 
1831) ;  Geschichfe  der  rijmiiiclien  Staatsverfassung  (History 
of  the  Roman  Constitution  from  the  Founding  of  the  City 

to  C;esar's  Death),  Halle,  1840 ;  edited  Theodosii  gram- 
matica  (Leipzig,  1822);  Aristotetis  I'olitira  (Jena,  1824); 
CEco7i,oinica  (\SZQ)\  Ile.'iiodi  Carni ina  (GoWxa,.  1831;  2d  ed. 
1843) ;  published  Gesammelte  AtiJiandlungen  aus  dem  Clas- 
sischen  Alterthnm  (vol.  i.,  Halle,  1851  ;  vol.  ii.,  Munich, 
1863).  Tlis  Opuscula  Academica  were  collected  and  edited 
by  Kuno  Fischer  (Leipzig,  1869),  after  liis  death,  which 
took  place  at  Jena,  Jan.  20,  1869.  See  K.  Fischer,  Charak- 
teristik,  prefixed  to  the  Opiiscula ;  C.  Nipperdev,  Jlemoria 
C.  Goettlingii  (Jena,  1869). 

fioetz,  gi'itz;  HERMAN^J:  opera-composer ;  b.  in  Ki'inigs- berg,  Prussia,  Dec.  17,  1840  ;  studied  music  in  Berlin  ;  com- 
]iosed  his  first  opera,  Tlie  Taming  of  the  Sl>reu\  in  his 
twenty-third  year.  It  was  produced  with  great  success  at 
JIannheim  in  1874.  He  also  composed  a  second  opera, 
Fnmcesca  da  Rimini,  but  he  did  not  live  to  see  it  per- 

formed. He  died  in  1876,  leaving  this  and  other  works,  in- 
cluding a  psalm,  a  cantata,  Nwnia.  and  other  works  in  MS., 

some  of  which  have  Vjeen  published.  D.  E.  Hervey. 

Goa:  and  Ma'gO^  [of  doubtful  etymology  ;  the  latter  orig- 
inally the  name  probably  of  a  tribe  or  nation]:  names  oc- 

curring several  times  in  the  Bible.  In  the  Mosaic  Table  of 
Nations  (Gen.  x.  2),  Magog  is  the  second  of  the  seven  sons 

of  Japhet,  representing  a  people,  ju'obalily  the  Scythians. 
In  Ezekiel  (xxxviii.  2  and  xsxix.  1)  Gog  is  the  prince  of  the 
people  3Iagog.  In  Revelation  (xx.  8)  both  Gog  and  Magog 
are  peoples,  opposing,  as  in  Ezekiel,  the  people  of  God,  and 
doomed  to  destruction. — Gou  and  Magog  are  also  the  names 
of  two  images  of  giants  standing  in  the  Guildhall,  London. 
These  giants  were  made  in  1708  l3y  Richard  Saunders,  re- 

placing two  which  were  burned  in  the  Great  Fire.  The 
original  images  are  mentioned  as  early  as  1415,  and  prob- 

ably were  much  older.  Many  Euro]>ean  towns  have,  or  have 
had,  their  old  corporation  giants.  The  origin  of  the  custom 
is  obscure. 

Gogol-JaiiOHSkj',  Nikolai  Vasilievitch,  commonly 
called  (liogol  :  autlior ;  b.  in  the  government  of  Poltava, 
Russia,  in  Mar..  1809 ;  went  to  St.  Petersburg,  where  he 
held  a  Government  clerkship  for  a  short  time.  In  1830 
there  appeared  in  a  periodical  a  sketch  of  Co.ssack  life  which 
was  the  first  of  a  series  of  stories  and  sketches  published  in 
the  following  year  under  the  title  Evenings  on  a  Farm  near 
Dikanka.  The  graceful  style  of  this  work  and  its  graphic 
delineation  of  Slavonic  life  and  manners  raised  Gogol  at  once 
to  the  first  rank  of  Russian  writers,  and  his  success  prompted 
him  to  form  a  (ilan  for  a  history  of  Little  Russia  on  an  ex- 

tensive scale.  This  project  was  not  carried  out,  but  it  led  to 
his  appointment  as  Adjunct  Professor  of  History  of  the  Uni- 

versity of  St.  Petersburg.  He  was  not  successful  in  this  po- 
sition, which  he  resigned  in  1835.  In  the  meanwhile  he  had 

published  his  Arabesques,  Taras  Butba.  and  a  number  of 
novelettes  of  a  realistic  eliaracter,  but  made  the  greatest  im- 
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pression  V>y  a  comedy  called  Reidzor,  or  government  insnec- 
tx)r,  in  wliic^h  lie  hehl  up  to  contempt  the  corruption  of  Rus- 

sian officialism.  'J'liis  was  followed  by  the  adventures  of 
Chich(igoi\  or  Dead  Souls  (1842),  considered  by  many  his 
masterpiece.  Like  the  Revizor,  it  had  a  political  and  moral 
purpose,  its  aim  being  to  throw  ridicule  upon  the  institution 
of  serfdom,  in  the  hope  of  causing  its  aboliliou.  From  1842 
to  1848  he  lived  chiefly  in  Italy,  and  during  this  period 
underwent  a  change  of  convictions,  becoming  in  his  polit- 

ical principles  a  partisan  of  absolutism,  and  in  his  religion 
a  gloomy  and  mystical  ascetic.  After  a  journey  to  .Jerusa- 

lem in  1848,  he  returned  to  Russia,  and  died  at  Moscow  in 
1852.  P.  M.  GoLBY. 

Gogra,  or  Gliogra :  a  river  of  Hindustan  :  one  of  the 

largest  affluents  of  the  Ganges  ;  rises  in  lat.  130 '  28'  N.,  Ion. 
80"  40'  E.,  at  an  elevation  of  between  17.000  and  18,000  feet, 
in  the  glaciers  of  the  Himahiyas  ;  enters  the  plains  of  Hin- 

dustan in  lat.  29°  6'  N.,  Ion.  80°  13'  E.,  at  an  elevation  of 
798  feet,  and  joins  the  Ganges,  in  lat.  25°  46'  N.,  Ion.  84 "  40' E.,  150  miles  below  Benares,  after  a  course  of  about  600 
miles.  After  its  descent  into  the  plains  it  is  navigable  for 
large  boats  in  all  seasons,  though  its  navigation  is  some- 

what difficult  on  account  of  shoals. 

Goiana :  See  Goyanna. 

Goitre,  goiter,  Broiicliocele,  brong'ko-swl,  or  Derby- 
shire Neck  [goitre  is  from  Fr.  goitre  <  Lat.  giittiir,  throat, 

whence  Eng.  (/«</«(•«/ ;  lironchocele  is  from  Gr.  PpoyxoKri\ri, 
liter.,  windpipe-tumor :  $p6yxos.  windpipe  +  Kri\Ti,  tumor]  : 
an  enlargement  of  the  thyroid  gland,  which  lies  across  the 
front  of  the  windpipe.  There  may  be  simply  hypertrophy  of 
the  gland  structure,  or  there  may  be  enlargement  of  blood- 

vessels and  formation  of  cysts  filled  with  gelatinous  ma- 
terial in  the  connective  tissue  of  the  gland.  The  disease 

has  been  supposed  to  be  due  to  the  drinking  of  snow-water, 
but  it  occurs  where  there  is  no  snow.  Although  manifest- 

ing itself  to  a  greater  or  less  extent  in  all  parts  of  the 
world,  it  is  more  prevalent  in  the  chalky  parts  of  England, 
especially  Derbyshire  and  Nottingham,  and  in  mountain- 

ous districts,  among  which  may  be  named  the  Himalayas, 
Andes,  Alps,  the  Tyrol,  and  the  valley  of  the  Rhone.  It 
is  seen  upon  almost  all  cretins.  Goitre  is  also  a  symptom  of 

the  affection  known  as  Graves's  Disease  (?.  t'.)  or  Basedow's 
disease,  which  consists,  besides  the  enlargement  of  the  thy- 

roid gland,  of  an  unusual  prominence  of  the  eyeballs  and 
a  very  rapid  action  of  the  heart.  Unless  it  be  very  large, 
goitre  causes  but  little  inconvenience,  but  it  often  attains  to 
such  a  size  as  to  produce  serious  trouble  by  pressure  on 
the  neighboring  important  parts — the  large  veins,  trachea, 
oesophagus,  etc.  Occasionally  goitre  may  cause  sudden  death, 
but  no  satisfactory  explanation  can  he  given  for  this  occur- 

rence. The  treatment  usually  adopted  is  iodine,  both  ap- 
plied externally  and  administered  internally,  to  cause  ab- 

sorption. Extirpation  is  sometimes  performed.  In  India, 
powerful  mercurial  inunctions  ai-e  successfully  employed. 

Revised  by  William  Pepper. 

Golcon'da :  fortress  and  decayed  town  ;  7  miles  W.  of 
Hyderabad,  Nizam's  Dominion,  British  India  (see  map  of 
South  India,  ref.  4-E).  It  was  long  famous  for  its  dia- 

monds, which,  however,  were  only  cut  and  polished  here ; 
and  it  was  the  trcasuiy  of  the  Nizam,  and  as  such  fortified 
and  jealously  guarded;  these  two  circumstances  have  given 
it  an  almost  fabulous  fame.  In  its  neighborhood  are  the 

■  mausolea  of  its  former  sovereigns,  stupendous  buildings  of 
granite,  with  roofs  of  porcelain  tiles  of  the  most  brilliant 
blue  color. 

Golconda:  village;  capital  of  Pope  co.,  111.  (for  location 
of  county,  see  map  of  Illinois,  ref.  11-F) ;  on  the  Ohio  river; 
80  miles  N.  E.  of  Cairo.  It  is  in  an  agricultural  and  min- 

eral region ;  contains  lead  and  kaolin  mines ;  has  a  eonrt- 
house,  several  churches  and  public  schools,  flour,  saw,  and 
woolen  mills,  hotels,  2  banks  and  2  weekly  newspapers,  and 
is  the  shipping-point  for  a  large  region.  Pop.  (1880)  1,000  ; 
(1890)  1,174. 

Gold  [0.  Eng.  gold  :  Germ.  Gold  :  Icel.  goll ;  Goth.  gulY 
<  Teuton,  guldb-  :  O.  Bulg.  zlato,  gold,  from  root  Indo-Eur. 
ghel-^  meaning  yellow,  from  which  also  the  Indo-Iran.  devel- 

oped a  word  for  gold  independently;  cf.  Sanskr.  hiranya-. 
Avest.  zaranya.  Distinct  names  are  (1)  Lat.  aurum,  which 
passed  into  Celtic,  Ir.  or,  and  Baltic,  Lith.  auksas;  (2)  Gr. 
X,pv(t6s,  loan-word  fi'om  Senntic  ;  ef.  Heb.  chdruz.  An  Indo- 
Eur.  word  for  gold  does  not  exist] :  one  of  the  heaviest,  soft- 

est, and  the  most  malleable  of  metals.    It  is  widely  distrib- 

uted, being  found  in  the  metallic  stat(!  in  nearly  all  the  great 
mountain-chainsof  the  globe,  and  in  solution  in  minute  ijuan- 
tity  in  sea-water.  It  was  probably  the  earlii-st  known  metal, 
and  it  has  been  prized  through  all  ag<'s  for  its  beauty  and  in- 

destructible cpialiti(«.  It  is  rarely  found  fiure,  being  alloyed 

with  silver  in  varying  (piantities  in  dift'erenl  regions.  The 
silver  ranges  from  0'16  to  16  per  cent,  of  the  native  metal. 
California  gold  averages  88  per  cent,  of  pure  gold  and  13 
per  cent,  of  silver.  Australian  gold  (contains  on  an  average 
92-5  of  gold  and  7'5  of  silver.  New  Zealand  gold  has  about 
the  same  average  of  fineness.  The  percentage  of  silver 
varies  at  diiterent  localities  in  the  same  gold-region.  In 
Nova  Scotia  golil  is  found  nearly  pure.  The  gold  found  on 
the  Chaudiere  in  Canafla  contains  from  10  to  15  [ler  cent, 
of  silver.  Alloys  are  found,  however,  with  a  much  larger 
quantity  of  silver.  The  electrum  of  the  ancients  contained 
from  26  to  36  per  cent,  of  silver.  A  mass  of  this  nature 
weighing  25  lb.  was  found  at  Vorospatak,  Transylvania,  and 
containeil  25  per  ceid..  of  silver.  A  pale-yellow  alloy  occurs 
in  the  rich  ores  of  the  Comstock  lode  in  Nevada,  and, 

according  to  an  analysis  by  Attwood,  contains  55'37  per 
cent,  of  gold  and  42'87  of  silver.  In  U.  8.  gold  coin  there 
are  90  parts  of  pure  gold  and  10  parts  of  alloy,  which  con- 

sists chiefly  of  cop[jer,  with  a  little  silver.  Silver  gives  a 
lighter  yellow  color  or  whiter  shade  to  the  gold,  and  cop- 
])er  imparts  a  re<ldish  color.  The  red  gold  used  for  watch- 
chains  and  jewelry  is  alloyed  with  cop]>er.  The  mixture, 
whether  formed  by  the  addition  of  silver  or  of  copper,  or  of 
both,  is  harder  than  pure  gold,  which  is  too  soft  and  easily 
worn  away  to  be  used  for  coin  or  ornaments.  In  jewelry 
the  quantity  of  alloy  added  to  the  gold  varies  from  12  to  50 
per  cent.,  or  even  more.  The  ratio  of  the  quantity  of  gold 
to  the  other  metals,  called  the  fineness,  is  usually  expressed 
in  "  thousandths  "  or  "  carats."  Pure  gold  is  1,000  fine  ; 
half  gold  and  half  silver  would  be  500  fine.  California  gold 
as  mined  averages  880  thousandths,  being  880  parts  of  gold 
in  1,000.  It  ranges  from  870  to  890  thousandths.  U.  S. 
gold  coin  is  900  fine.  The  expression  of  fineness  by  carats 
is  an  older  form,  and  is  still  in  general  use  by  jewelers  and 
at  the  British  mint.  Pure  gold  is  said  to  be  24  carats  fine. 
When  there  are  equal  parts  of  gold  and  of  other  metals,  the 
mixture  is  said  to  be  12  carats  fine.  Six  parts  of  alloy  give 
18-carat  gold,  and  soon.  Common  gold  jeweliy  is  often  14 
carats  fine,  but  the  superior  qualities  are  18  carats.  In 
Great  Britain  bullion  kccounts  are  rendered  in  carats,  carat- 
grains,  and  eighths  or  thirty-seconds  of  a  carat,  the  carat 
being  divided  into  thirty-two  equal  parts.  One  carat  is 
equivalent  to  41|  thousandths.  The  U.  S.  standard  gold, 

900  fine,  is  equivalent  to  21-6  carats.  The  British  standard 
is  22  carats,  equivalent  to  916f  thousandths.  The  range  of 
gold  above  the  standard  is  designated  in  Great  Britain  as 

"  betterness,"  and  below  the  standard  as  "  u-orseness." 
The  specific  gravity  of  native  gold  and  of  artificial  alloys 

of  the  metal  varies  with  the  fineness.  Native  gold  ranges 
from  15  to  19.  When  quite  pure  and  after  pressure  in  a 

die,  the  gravity  is  19'34.  One  cubic  inch  of  pure  gold 
weighs  10-12883  oz.  troy,  and  is  worth  |209.38.  In  the  cal- 

culation of  tables  of  value  387  oz.  troy  are  considered  to 

be  worth  ̂ 8.000;  hence  an  ounce  is  worth  $20-6718-(-.  The 
metal  is  not  so  hard  as  silver,  being  from  2'5  to  3  upon  the 
mineralogical  scale,  but  its  hardness  is  slightly  increased  by 
hammering.  Its  extreme  malleability  is  best  shown  by  the 
thinness  of  gold-leaf  as  used  in  gilding.  One  ounce  of  gold 
may  be  beaten  out  so  as  to  cover  189  sq.  feet  of  surface, 
but  the  leaves  are  seldom  made  so  thin,  100  sq.  feet  to 

the  ounce  troy  being  the  usual  extent.  The  average  thick- 
ness of  common  leaf  is  yj-jWnth  of  an  inch ;  thus  282,000 

sheets  would  be  required  to  make  a  pile  an  inch  in  height. 

When  so  thin,  gi-een  light  is  ti'ansmitted.  One  grain  will 
yield  leaf  suflncient  to  cover  56-75  sq.  inches,  or  may  be 
drawn  into  a  wire  500  feet  long. 

The  value  of  gold  in  the  arts  for  ornamentation  and  for 
money  rests  in  great  part  upon  its  unalterability  by  any  or- 

dinary agencies.  It  can  not  be  easily  rusted  or  dissolved, 
ncn-  does  it  tarnish  by  exposure  to  the  weather  or  to  foul 
gases  for  ages.  Gold  ornaments  found  in  Egyptian  and 
other  ancient  tombs  are  unchanged.  The  proper  solvent  of 
gold  is  chlorine,  and  fluids  containing  free  chlorine  or  evolv- 

ing chlorine  will  dissolve  it.  The  mixture  of  the  two  acids, 
nitric  and  hydrochloric,  known  as  aqua  regia,  is  commonly 
employed.  Selenic  acid  acts  upon  it.  Its  solution  in  sea- 
water  is  referred  to  the  presence  of  iodate  of  calcium.  It  is 
attacked  by  alkalies  and  the  nitrates.  A  sulphate  may  be 
formed  by  heating  gold  with  solid  permanganate  of  potash 
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and  concentratcil  siil|]hurie  acid  for  a  few  niiruitps.  Gold 
may  bo  obtained  in  a  powdc^rod  slato  by  precipitating  an 
aqueous  solution  of  the  chloride!  by  green  vitriol.  Spongy 

gold,  according  to  Dr.  (!.  'J'.  .Jackson,  is  obtainc^d  by  adding 
oxalic  acid  to  a  concentrat<'d  solution.  It  is  also  obtained 

by  electrolysis.  (See  Am.  .laiir.  Sri'.,  vol.  xvi.,  1878.  and  a patent  issued  in  1800.)  Gold  fusesatateitiperatur(M>r2,()l(J  . 
It  may  be  volatilized  by  solar  heat  concentrated  by  a  glas.s, 
or  by  the  oxyhydrogen  Jet,  and  rises  in  purple  vajiors.  In 
solidifying  from  fusion  it  contracts  greatly.  The  presence 
of  jtiWh  partof  lead,  bismutli,  or  antimony  destroys  the  duc- 

tility of  gold.  It  is  also  made  brittle  by  sudden  cooling. 

Its  tenacity  is  next  to  that  of  silver.  Atomic  weight,  li)6'71. 
There  are  many  interesting  allo)'s  of  gold  besides  those 
already  mentioned,  as,  for  example,  with  palhuliuui.  and  ar- 

tificially with  platinum,  the  latter  giving  a  hard  and  highly 
clastic  mixture.  A  native  alloy  of  gold  and  palladium  con- 

tains nearly  10  per  cent,  of  the  latter  and  4  per  cent,  of  sil- 
ver. 

As  regards  the  nature  of  the  rf>ck-forniations  in  which 
gold  is  found,  it  may  be  said,  in  general,  that  it  occurs  in 
formations  of  nearly  all  geological  periods,  troui  the  ear- 

liest rocks  to  the  latest  Tertiary.  It  is  chiefly,  however,  in 
the  uplifted  and  partially  altered  slates  and  shales  of  the 
Middle  Secondary  and  the  Paleozoic  periods  that  the  great 
deposits  occur.  The  principal  veins  and  placers  in  Cali- 

fornia follow  a  belt  of  Jurassic  and  Triassie  slates  on  the 
western  slope  of  the  Sierra  Nevada.  In  all  this  region 
there  are  large  areas  of  serpentine  and  magnesian  slates. 
The  metal  also  occurs  in  granite,  syenite,  limestone,  and 
sandstone.  Quartz  is  the  almost  universal  veinstone,  but 
the  metal  is  sometimes  found  penetrating  seams  of  calc- 
spar  or  dolomite  in  hornblendic  slates  without  much  quartz. 
Beautiful  crystallizations  of  gold  are  occasionally  found  in 
cavities  of  the  veinstone.  They  belong  to  the  cubic  system, 
and  in  California  are  generally  distorted  octahedra.  In 
Australia  dodecahedral  crystals  are  more  common.  Very 
large  irregular  masses  are  sometimes  taken  from  veins,  but 
they  are  more  common  in  i>lacer-deposits,  and  are  generally 
known  as  nugget.s.  The  famous  Blanch  Barkly  nugget  in 
Australia  weighed  146  lb.,  and  one  from  Ballarat  weighed 
184  lb.  8  oz.,  and  was  worth  over  .$41,000.  A  mass  weighing 
about  160  lb.,  consisting  partly  of  quartz,  was  reported  in 
the  early  days  of  California  mining  as  having  been  taken 
from  the  quartz-vein  on  Carson  Hill.  A  mass  weighing  28 
lb.  (=  37  lb.  troy),  and  about  the  size  of  a  smoothing-iron, 

was  found  in  Cabarrus  co.,  N".  C.  A  highly  crystalline  mass, weighing  about  17  lb.,  was  dug  up  near  Georgetown,  Cal., 
in  1865,  and  was  vahied  at  .|4,000.  A  great  number  of 
masses  of  considerable  weight  have  been  found  in  Califor- 

nia of  which  no  special  record  has  been  kept,  but  the  Aus- 
tralian placers  appear  to  have  afforded  the  largest  number 

of  heavy  nuggets. 
The  almost  universal  distribution  of  gold  is  not  so  sur- 

prising when  its  presence  in  sea-water  is  considered.  Son- 
stadt  has  shown  that  there  is  nearly  one  grain  to  each  ton 
of  water,  and  that  it  can  be  separated  so  as  to  be  recognized 
from  a  quantity  of  water  so  small  as  150  to  200  cubic  cm.; 
and  as  regards  distribution  in  the  soil,  it  is  known,  for  ex- 

ample, that  the  ordinary  brick-clay  which  underlies  the  city 
of  Philadelphia  contains  gold. 

The  suitability  of  gold  for  money  rests  not  only  on  the 
general  estimation  in  which  it  is  held,  its  unalterability, 
and  its  beauty,  but  from  the  fact  that  while  so  generaliy 
distributed  over  the  globe,  it  can  not  be  obtained  without 
labor.  To  extract  an  ounce  of  the  metal  from  the  earth  re- 

quires a  certain  amount  of  work  which  differs  somewhat  in 
diilerent  places,  but  is  approximately  the  same  in  all  great 
gold-fields.  The  average  quantity  which  a  man  can  wash 
out  in  a  day  appears  to  determine  the  price  of  a  day's  labor 
for  that  locality.  Thus  when  a  man  can  conveniently  wash 
out  half  an  ounce  of  gold  per  day  for  himself,  he  will  not 
work  for  less  than  its  value.  But  placer-deposits  are  soon 
exhausted,  and  such  exceptional  yields  do  not  last  long. 
Vein-mines  are  not  subject  to  such  sudden  fluctuations. 
The  tenor  of  auriferous  quartz  and  the  force  required  to 
extract  the  gold  are  about  the  same  in  all  countries.  Hence 
gold  is  an  excellent  measure  of  labor  performed,  and  repre- 

sents labor.  It  is  at  once  the  measure  and  the  rewai-d  of 
labor. 

The  value  of  gold  relatively  to  silver  has  varied  in  time 
and  in  locality  according  to  their  relative  abundance  and 
the  estimation  in  which  they  have  been  held.  In  the  year 
1546  in  Great  Britain,  and  all  countries  where  \'alues  had 

been  more  or  less  equalized  by  commerce,  the  ratio  was  as  10 
to  1  ;  in  1H4!»,  as  I5-«:!  to  1  ;  in  1874,  as  15  to  1.  This  ratio  is 
constantly  changing,  having  increasciil  in  181I2  to  nearly  24  to 
1,  from  various  causes.  (See  Silver.)  In  the  far  Kast,  how- 

ever, there  has  lieen  a  long-established  preference  for  silver. 
Wlii'ii  Japan  was  opened  by  Commodore  Perry  the  relative 
value  there  of  gold  to  silver  was  much  below  ilie  Kuropean 
standard,  and  advantage  was  .soon  taken  of  it  by  traders, 
who  exchanged  silver  for  gold  and  depleted  the  cmjiire  of 
millions.  Enormous  (|uantitics  of  gold  are  consumcii  anmi- 
ally  in  the  arts  and  are  lost  by  wear  of  coin  and  jewelry.  The 
consumption  for  gilding  alone  is  very  large ;  for  although 
the  films  are  exceedingly  thin,  they  are  sprejul  upon  a  va- 

riety of  manufactures,  such  as  frames,  furniture,  signs,  pot- 
tery, jewelry,  books,  etc.,  to  a  far  greater  extent-  than  is  gim- 

erally  supposed.  Electro-gilding  has  increased  the  waste. 
It  is  estimated  that  the  consumption  of  gold  bullion,  new 
and  old,  for  industrial  purposes  in  the  U.  S.  was  nearly 
$20,000,000  in  value  in  the  fiscal  year  ending  June  80,  18itl. 
Since  the  discovery  of  gold  in  California  in  1848  the  annual 
production  of  tlie  metal  has  greatly  increased.  The  aver- 

age |iriiduct  of  the  California  mines  up  to  1870  was  about 
$45,000,000  aiHiually.  The  di.scovery  was  followed  by  tla; 
opening  of  new  fields  in  Australia,  in  New  Zealand,  and 
other  regions.  At,  the  date  of  the  discovery  in  California 

the  aggregate  annual  ju'oduction  of  the  metal,  exclusive  of 
Asia,  was  not  over  ij;80,000,U00  in  value.  In  1853  the  aggre- 

gate annual  iiroductiun  reached  its  maxinmni,  and  was 
valued  at  $160,000,(100.  The  production  in  California  alone 

for  that  vear  was  about  $00,000,000.  The  world's  ijroduc- tion  for  the  vear  1892  was  valued  at  $180,816,600,  and  of  the 
U.  S.  133,000.000.  Over  $22,000,000  in  value  was  produced 
in  South  Africa.  The  total  production  of  gold  in  the  U.  S. 
from  1847  to  1890  inclusi%'e  was  approximately  $1,847,170,- 
000.  The  yield  in  California  for  1891  was  estimated  at  $12,- 
000,000.  The  aggregate  value  of  the  gold  of  domestic  pro- 

duction deposited  at  the  mints  and  assay-offices  of  the  U.  S., 
from  their  organization  to  January,  1893,  was  $1,510,355,415. 
The  greater  part  of  the  gold  of  the  world  is  obtained  by 
washing  from  detrital  de|)Osits  in  and  along  the  beds  of 
rivers.  A  smaller  quantity  is  obtained  from  veins  by  crush- 

ing and  washing  the  quartz.  In  the  process  of  obtaining 
the  gold  by  washing  amalgamation  is  often  resorted  to,  the 
mass  of  particles  being  subjected  to  the  action  of  quicksilver 
by  which  the  gold  is  held  together  in  an  amalgam.  See  Golq 
Mines  and  Mining.  William  P.  Blake. 

Gold-beaters'  Skin  :  a  thin  material  prepared  from  the 
peritoneal  coat  of  the  large  intestines  of  the  ox.  The  mucous 
coat  is  scraped  away,  and  the  remaining  part  undergoes  a 
long  and  complicated  process  of  preparation  before  it  is  fit 
for  use.  It  is  tanned  with  alum  and  softened  with  isinglass 
and  white  of  egg,  and  after  thorough  beating,  and  drying 
under  pressure  between  sheets  of  paper  it  is  ready  for  use. 
It  is  very  costly,  and  is  used  by  gold-beaters  and  sometimes in  surgery. 

Gold-beating' :  the  process  of  preparing  the  thin  leaves 
of  gold  used  in  gilding  and  by  dentists  in  filling  teeth. 
The  first  step  in  the  process  is  to  prepare  the  gold.  For 

dentists'  u.se  this  must  be  perfectly  pure — 1,000  fine.  Com- 
mon mint  gold  is  dissolved  in  aqua  regia,  separated  from  the 

copper  and  silver  it  contains,  precipitated  by  iron  salt,  and 
melted.  For  gilders'  use  alloys  are  prepared  of  siher  and 
gold  for  the  pale  shades,  and  of  copper  and  gold  for  the 

darker  tints.  "  Light  gold  "  contains  from  2  to  13  penny- 
weights of  silver  to  the  ounce.  "Extra  deep  gold  "has  iO' 

grains  of  co]iper  and  12  grains  of  silver  to  the  ounce,  and 
"  doiJjlo  extra  deep  gold  "  has  16  grains  of  copper  to  the  ounce. 
In  addition  to  these,  leaf  is  made  which  has  gold  on  one  side 
and  silver  on  the  other.  It  is  made  by  casting  one  metal 
upon  the  other  in  a  mold,  and  subjecting  the  ingot  to  the 
processes  described  below.  The  gold  is  cast  in  an  ingot 
usually  of  about  1.000  grains  weight,  and  rolled  to  a  ribbon 
a  little  more  than  1^  inches  wide,  and  so  thin  that  about  700 
would  go  to  the  inch.  In  this  form  it  is  delivered  to  the 
beater,  who  receives  50  pennyweights,  which  he  cuts  up, 
after  annealing,  into  squares  a  little  more  than  an  inch 

wide.  These  are  placed  in  a  book  called  the  "  kuteh." 
Kutch  is  a  kind  of  parchment-paper  made  in  Germany, 
possessing  great  toughness  combined  with  evenness  of  sur- 

face. The  kutch  is  about  3J  inches  square.  One  ribbon  of 
50  ])ennyweights  weight  makes  about  170  squares,  the  num- 

ber depending  upon  the  "  number  "  or  thickness  of  the  leaf which  is  to  be  made  from  it — a  detail  which  is  determined 
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by  the  niiister  in  rolling  I  lip  ribbon.  The  squares  are  laid 
precisely  in  the  eeiiter  ot  the  kuluh,  and  with  their  edges  in 
an  exact  vertical  line.  Two  envelopes,  also  of  kutcli,  are 
drawn  over  the  book  in  o]ipositc  dircci ions,  so  as  to  inclose 

it  on  all  i'onr  sides.  It  is  then  placed  on  a  solid  stone  anvil, 
and  the  workman  beats  it  with  a  sixteen-pound,  round  haui- 
niiM-  with  a  broad  and  slightly  rounded  face.  At  first  the 
blows  are  all  directed  toward  the  center,  but  as  the  gold 
flattens  out  the  liainmer  is  first  struck  upon  the  center  and 
then  a  little  toward  tlie  edge  which  is  fartliest  from  the 
workman.  The  book  is  tlieii  turned  oiie-fniirlli  round  ;  ttie 
center  is  struck  again,  and  the  sec<jnd  blow  toward  the  far- 

ther edge  follows.  This  is  repeated,  the  kutch  being  turned 
one-fourth  round,  until  eight  blows  have  been  struck — four 
on  the  center  and  four  toward  the  edge.  The  book  is  then 
turned  over,  anil  the  same  process  is  repeated  on  the  other 
face.  When  the  gold  has  spread  so  as  nearly  to  till  the 
whole  book,  the  workman  strikes  one  blow  on  tlii^  center, 
one  between  the  center  and  the  edge,  one  on  the  edge  in  its 
middle  line,  one  on  the  edge  toward  the  right,  and  finally 
one  on  the  upjier  right-hand  corner.  These  five  blows  are 
repeated  at  each  one-fourth  turn,  and  the  otlier  face  of  the 

book  is  treated  in  the  same  way.  The  cir- 
cles in  the  accompanying  diagram  indicate 

the  position  of  the  hammer  at  each  blow. 
Sometimes  a  different  succession  is  chos- 

en, but  whatever  system  is  pursued  must 
be  continued  until  the  book  is  finished,  or 
the  expansion  of  the  gold  between  the 
leaves  of  kutch  will  not  be  uniform.  The 
workman  is  careful  not  to  strike  on  the 

extreme  margin,  and  also  to  moderate  the  force  of  the  blow 
as  he  nears  the  margin,  the  object  being  to  keep  the  center 
of  the  leaf  thinner  than  the  edge.  In  the  final  operation  of 

"  booking  "'  the  edge  is  cut  off  and  returned  by  the  beater  as 
scrap.  If  he  has  carelessly  made  the  edge  thin  and  the  cen- 

ter thick,  the  result  may  be  the  loss  of  his  week's  wages  in 
"  short  gold."'  Every  three  minutes  the  book  is  taken  out  of 
its  covers  and  "  riffled."  Riffling  consists  in  shaking  up  the 
leaves,  so  as  to  loosen  the  whole  and  prevent  the  gold  from 
clinging  to  the  parchment,  which  would  cause  an  uneven 
spread  of  the  metal.  Tlie  kiitch  is  beaten  about  half  an  hour, 

and  is  then  "  skewed."  This  consists  in  taking  out  the  gold, and  lasts  another  half  hour.  The  leaves  are  then  cut  into 

quarters  and  laid  in  a  "  shodar."  The  shodar  is  a  book  made 
up  of  leaves,  prepared  from  the  caecum  (one  oi  the  intestines) 
of  the  ox.  This  is  stretched  and  cleaned,  and  the  mucous 
surfaces  are  pressed  together,  adhering  strongly.  It  is  then 
treated  with  some  preparation  which,  so  far  as  the  best  mak- 

ers are  concerned,  is  a  secret,  though  isinglass,  white  of  egg, 
and  similar  substances  have  been  mentioned  as  dressings  of 
more  or  less  excellence.  It  is  then  cut  into  leaves  5  inches 

square,  and  made  up  into  molds  of  900  leaves.  The  ca^ca  of 
nearly  600  oxen  are  I'equired  to  form  one  mold,  which  is  of 
course  very  expensive.  These  membranes  have  a  perfectly 
smooth,  even  surface,  free  from  veins  and  knots,  and  their 

fineness  is  indicated  by  the  fact  that  a  '■  mold  "  of  900 
membranes,  containing  also  900  sheets  of  gold-leaf,  is  only 
an  inch  in  thickness.  The  membranes  become  dry  and  stiff 
by  use,  and  are  also  sensitive  to  the  hygrometrie  condition 
of  the  atmosphere.  When  too  dry,  they  are  moistened ; 
when  too  moist,  they  are  heated  to  dry  them,  both  opera- 

tions requiring  great  care.  The  shodar,  which  is  4  inches 
square,  is  not  made  of  fresh  membranes,  but  of  old  molds 
cut  down.  The  filling  of  the  shodar  requires  one  hour,  and 
it  is  then  beaten  two  hours  with  a  lighter  hammer,  say  7  lb. 
in  weight,  and  with  the  same  precision  as  before.  The  leaves 
of  gold  are  then  cut  into  quarters  and  transferred  to  the 

"  mold,"  which  is  made  of  new  membranes  in  good  condi- 
tion. The  leaves  have  now  only  -jJ^th  the  thickness  of  the 

ribbon,  are  partially  transparent,  and  very  fragile.  The 
succeeding  ofierations  consequently  must  be  performed  with 
great  care.  The  filling  of  the  mold  occupies  two  hours,  and 
it.  is  then  beaten  one  hour  W'ith  a  five-pound  hammer,  after 
which  it  is  annealed.  Annealing  is  performed  in  a  small 
screw-])ress  of  iron  which  is  heated  on  a  fire.  After  its  re- 

moval from  the  fire  the  mold  is  placed  between  two  plates, 
shoviid  into  the  hot  press,  and  screwed  down.  It  is  evident 
that  the  least  excess  of  temperature  will  ruin  the  delicate 
nieml)ranes  of  the  mold,  and  this  is  the  most  hazardous 

part  of  the  beater's  work,  for  the  mold  is  far  more  costly 
than  the  gold  it  contains.  Beating,  annealing,  and  cooling 
are  performed  four  times  in  all.  The  whole  operation  of 
reducing  50  pennyweights  of  gold  to  leaf  occupies  twenty- 

four  to  thirty  hours,  average  twenty-seven,  or  nearly  tliree 
working  days.  After  the  last  beating  the  gold  is  taken 

from  tlie  mold  by  girls  and  "  bookeil."  while  tlie  membrani^s 
are  rubbed  with  "  brinui "  or  burnt  talc,  laid  on  with  a 
hare's  foot,  to  preserve  their  smoothness.  Hooking  is  the 
operation  of  placing  the  gold-leaf  in  books  of  tissue-paper, 
the  leaves  of  whicdi  are  rubbed  with  red  oeher  to  keep  the 

gold  from  sticking.  'J'Ik?  girl  lifts  the  leaf  by  means  of 
light  wood  pincers,  lays  it  on  a  leather  cushion,  and  blows  it 
flat  with  her  lireatli.  She  then  cuts  a  [liece  ■i\  inches  square 
from  tlu!  center,  by  pressing  down  a  wooden  frame  with 
sharp  edges,  anil  transfers  the  leaf  to  the  book.  Each  of 
these  holds  iJo  leaves  or  5^  grains  of  gold.  In  this  extremely 
attenuated  condition  gold  exhibits  the  jihenomenon  of 

malleability  in  the  cold.  1'orn  leaves  are  mended  by  laying 
a  second  torn  leaf  on  top  of  tlie  first  and  cutting  them  in 
two  near  the  center  )>y  means  of  a  thin  and  sharpened  strip 
of  reed.  The  leaves  unite  perfectly  along  the  line  of  the 
cut,  the  scrap  is  removed,  the  double  leaf  blown  out  flat, 
and  the  center  is  cut  out  as  usual.  Sometimes  no  trace  of 

the  welding  is  visible.  Holes  are  patched  by  merely  press- 
ing a  bit  of  seraj)  on  them.  The  malleability  of  the  ordi- 

nary leaf  is  not,  however,  sufliciently  [lerfeet  for  the  pur- 

poses of  dentistry.  Dentists'  foil  is  accordingly  annealed 
tiy  floating  the  leaf  for  an  instant  over  the  flame  of  an 
alcohol  lam|>.  A  gas-flame  will  not  answer,  as  it  lessens 
rather  than  heightens  the  malleability  of  the  leaf,  probably 
liy  depositing  a  film  of  sulphur  over  it.  After  this  process 
the  leaves  unite  with  the  slightest  touch,  and  adhere  to  any 
rough  sub.stance.  as  the  finger. 

It  costs  about  I'SOO  to  stock  a  workman,  of  which  not 
more  than  $150  is  represented  by  gold,  and  the  rest  by  his 
tools,  books,  etc.  He  must  account  by  weight  for  all  the 
gold  he  receives,  the  books  of  25  leaves  being  taken  at  5i 
grains,  and  all  the  scrap  cut  from  his  leaves  being  returned 
to  him  for  melting  down.  Allowing  that  he  cuts  his  ribbon 
into  170  pieces,  this  number  is  increased  by  4,  or  to  680 
leaves,  in  the  shodar.  and  this  again  to  2,720  in  the  mold. 
Were  he  able  to  return  this  number  of  whole  leaves,  his  pay 
would  be  very  good,  but  the  waste  is  such  that  the  rate  of 
wages  is  based  upon  the  return  of  2,000  whole  leaves,  or  80 
books  of  the  standard  weight  of  17  pennyweights.  This  is 
really  under  the  average  return  of  a  good  hand.  If  he  beats 
his  leaves  beyond  the  standard  thinness  he  will  of  course 
have  an  excess  of  gold,  for  which  he  receives  pay  as  scrap. 
Slight  variations  are  found  in  different  establishments  and 
different  countries,  but  the  art  appears  to  have  been  prac- 

ticed in  a  very  similar  way  to  that  given  above  for  thou- 
sands of  years.  Even  the  more  peculiar  details,  such  as  the 

use  of  the  cipca  of  oxen,  have  been  in  use  so  long  that  the 
date  of  their  introduction  is  not  known.  Gold-leaf  is  found 
on  ancient  monuments  of  Egypt  and  other  countries.  An 
increasing  skill  appears  to  have  been  used  in  its  manufac- 

ture, for  the  thinnest  leaf  mentioned  tjy  the  ancients  was 
fully  three  times  the  thickness  of  what  is  now  ordinary  leaf. 
The  reduction  of  the  golil  from  a  foil  routh  of  an  inch  thick 
to  a  leaf  TsVfTsth  of  an  inch  thick  is  the  common  work  of 
the  gold-beater.  But  this  is  by  no  means  the  limit  of  his 
skill,  for  sheets  have  been  made  of  which  367,500  would  go 
to  the  incli.  Though  the  gold-beater  receives  credit  for  5^i 
grains  on  every  25  leaves  he  turns  in.  the  real  weight  is  not 
more  than  S^V  grains ;  and  as  the  book  contains  264  sq. 
inches  of  leaf,  1  grain  of  gold  has  been  beaten  out  to  a  sur- 

face of  53  sq.  inches.  Though  gold-beating  as  an  art  re- 
mains almost  as  simple  as  it  was  centuries  ago,  the  modem 

use  of  gold  by  dentists  has  given  rise  to  a  number  of  |>at- 
ented  articles  which  are  prepared  by  gold-beaters.  "  Car- 

bonized foil  "  is  one  of  these.  It  is  made  by  interleaving 
gold-foil  of  more  than  usual  thickness  with  coarse-grained 
paper,  and  setting  fire  to  the  latter  while  the  book  is  placed 
in  a  press.  In  burning  it  contracts,  and  gives  the  gold  a 

peculiar  and  very  beautiful  corrugated  appearance.  "  Pac-k's 
crystal  pellets  "  are  made  of  ordinary  leaf  made  into  a  mash 
by  stirring  the  leaves  in  alcohol,  and  pouring  them  lightly 
into  a  mold.  The  alcohol  remaining  on  the  gold  is  then 
fired,  and  the  heat  causes  the  whole  to  weld  to  a  very  porous 

mass,  which  is  cut  into  small  square  blocks.  "  Kiersing's 
blocks"  are  made  of  carbonized  gold,  the  sheets  being  piled 
one  above  the  other  and  the  mass  then  cut  into  blocks. 

Dentists'  gold  is  known  by  the  name  of  "  foil."  which  is heavier  than  the  leaf.  Machines  have  been  invented  to  take 

the  gold-beater's  place,  but  they  have  not  come  into  use. 
Simple  as  the  work  appears,  it  requires  the  exercise  of  dis- 

cretion.   Other  metals  than  gold  are  beaten,  as  silver,  alumi- 
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nam,  and  certain  alloys  of  the  baser  nictals  made  in  imita- 
lion  of  gold.  Silver-leaf  is  about  four  times  as  thick  as 
Sold-leaf.  In  the  U.  S.  the  jirice  of  lalxir  hardly  permits 
the  beating  of  silver,  while  aluminum  and  the  alloys  can 
not  be  beaten  at  all  with  a  profit.  Aluminnni-foil  is  used 
by  hat-maUers  foi'  the  stamp  on  the  inside  of  the  hat,  where 
the  vapors  arising  from  tlu^  hi'ad  would  tarnish  silver. JouN  A.  Church. 

Wold  Coast,  The:  a  British  colony  in  West  Africa, 

stretching  along  the  Gulf  of  Guinea  from  Ion.  2'.B.  to  Ion. 
5"  W.,  and  inland  to  the  Ashantee  kingdom,  over  which  a 
nominal  protectorate  is  extended.  Area  of  colony  about 
15,000  sq.  miles;  including  protectorate,  46,000  sq.  miles. 
The  estimated  population  is  100,000,  of  whom  110  are  whites. 
The  native  population  contains  luimerous  tribes,  belonging 
to  two  distinct  sub-races — the  black  and  the  reddish.  The 
Pantis  and  Ashantees  represent  the  former,  and  the  Acra 
and  Crobo  the  latter.  Mohammedanism  and  Christianity  are 
both  actively  working  in  missionary  efforts  in  this  part  of 
Africa.  The  climate  is  very  wet  and  notoriously  unhealthy, 
especially  along  the  coast,  where  there  are  many  swamps  and 
lagoons.  Whites  suffer  greatly  from  fevers,  especially  the 
coast  fever,  and  even  native  blacks  are  liable  in  the  rainy 
season  to  rlieumatism  and  complaints  of  the  throat  and 
lungs.  The  Gold  Coast  owes  its  name  to  the  former  abun- 

dance of  gold  on  this  coast.  It  is  now  produced  in  small 
(juantities  only,  though  the  whole  region  is  more  or  less 
auriferous.  The  country  is  covered  with  vast  forests  of 
large  trees.  The  chief  productions  are  palm  oil  and  kernels, 
and  the  export  of  caoutchouc  and  woods  is  increasing.  The 
jurisdiction  of  Great  Britain  began  in  1844.  The  principal 
towns  are  Cape  Coast  Castle,  pop.  (1891)  2.5,000;  Acra,  30.- 
000;  Ada,  7,000;  and  Elmina,  6,000.  The  colony  has  a 

telegraph  line  171  miles  long.  Exports  (1890)  .p,'000,000 ; imports,  $2,800,000 ;  revenue,  $780,000.  There  is  no  public 
debt.  M.  W.  Harrington. 

Groldcrest.  or  Golden-crested  Wren :  a  name  given  in 
Great  Britain  to  Megalas  crixfafiis,  ami  in  the  U.  S.  to 
Ri-guhi.s  -latropa.  on  account  of  the  bright-yellow  stripe  on 
the  head.     See  Kinglet.  F.  A.  L. 

(iolden :  city ;  capital  of  .Jefferson  oo..  Col.  (for  location 
of  ciiunty,  see  map  of  Colorado,  ref.  3-E) ;  on  Clear  creek 
and  on  the  Union  Pacific  Railway ;  15  miles  W.  of  Denver. 
It  is  in  a  ricli  coal-region,  and,  besides  several  coal  mines, 
has  smelting  and  reduction  works  for  gold  and  silver,  ftour- 
mills,  glass-works,  and  manufactures  of  pottery,  drain-pipe, 
fire-brick,  pressed  brick,  pa|)er,  and  foundry  products. 
Golden  is  the  seat  of  the  State  School  of  Mines  and  of  the 
State  Industrial  School,  and  has  one  quarterlv  and  two 
weekly  periodicals.     Pop.  (1880)  2,730  ;  (1890)  2,383. 

Golden  Age:  in  the  traditions  of  many  nations,  the  sup- 
posed period  of  primeval  happiness  and  innocence,  from 

which  mankind  have  departed.  The  ancients  referred  this 
time  to  the  reign  of  Saturn.  A  favorite  dream  of  some 
modern  reformers  is  that  the  golden  age  is  in  the  fnture  in- 

stead of  in  tlie  past.  The  term  is  now  used  to  denote  the 
culminating  or  most  brilliant  epoch  of  any  period  of  history 

or  the  like.  The  •'  golden  age  "  of  Roman  literature  is  reck- 
oned from  the  time  of  Livius  Andronicus,  about  250  B.  c, 

to  the  time  of  Augustus  CiBsar's  death,  A.  D.  14.  Plautns, 
Terence,  Lucretius,  Catullus,  C;esar,  Cicero,  Sallust,  Proper- 
tins,  Vergil,  Tibullus,  Livy,  Ovid,  and  Horace  are  the  prin- 

cipal writers  of  the  golden  age. 

Golden  Calf  (or,  better,  young  hull):  a  golden  image 

foi-mcd.for  idolatrous  worship  by  the  Israelites  at  Mt.  Sinai 
(Ex.  xxxii.).  Probably  it  was  a  wooden  figure  covered  with 
gold,  and  was  either  a  representation  of  the  Egyptian  god 
Mnevis  or  A|3is,  or  else  was  an  adaptation  of  these  gods  to  the 
worship  of  .Jehovah.  It  was  destroyed  by  Moses.  In  later 
times  golden  calves,  doubtless  a.da]itations,  as  suggested 
above,  were  set  up  by  King  Jerolioam  at  Bethel  ancl  Dan, 
where  they  became  favorite  objects  of  popular  worship 
(1  Kings  xii.  28,  32,  33).  Revised  by  S.  M.  Jackson. 

Golden  Eag'le:  a  large  and  handsome  bird  of  prey 
{Aqiilla  chri/sae/on)  common  to  Europe,  Asia,  and  North 
America;  named  from  the  golden-brown  color  of  the  head 
and  u|pper  neck  of  the  adult  binl.  The  rest  of  the  plumage 
is  dark  brown.  The  American  liird  is  slightly  larger  than 
the  Europeo-Asiatic  form,  and  is  accorded  the  rank  of  a 
geographical  race  or  sub-species  under  tlie  title  Aquila  chry- 
sartos  canadensis.  The  bird  is  3  to  3A  feet  in  length,  and  6 
or  7  feet  in  spread  of  wing.     See  Eagle.  P.  A.  L. 165 

(Jolden-eye:  a  name  applied  to  a  North  American  duck 
((ilii,iu:li)netta  clanyula  aitiericana)  on  account  of  its  bright 
yellow  eye.  The  male  is  18  inches  long,  of  a  striking  black- 
and-white  plumage,  recognizatile  by  its  greenish-black  head 
and  white  cheek  spot.  The  female  is  brown  and  gray.  The 
golden-eye  is  a  sub-x|)eciesor  geographical  race  of  the  Euro- 
[lean  ga,rrot  (UlnucionMa  clant/ulii).  P.  A.  L. 

Golden-eyed  Fly:  a  name  applied  to  the  troublesome 
liorse-fiies  of  the  geiuis  Chrysojis;  also  to  the  neuropterous 
insects  of  the  genus  Chrysupa,  important  as  an  active  de- 

stroyer of  plant-lice. 
Golden  Fleece:  in  Greek  mythology,  the  golden  wool 

produced  by  the  ram  Chrysomallus.  The  fleece  was  sus- 
pended in  ah  oak-tree  in  the  grove  of  Ares  in  Colchis,  and 

was  guarded  by  a  dragon.  When  the  Abgonautve  ((j.v.) 
came  to  Colchis  for  the  fleece,  being  .sent  thither  by  I'elias, 
Medea  put  the  dragon  to  sleep  and  Jason  carried  the  fleece 
away.  Various  attempts  have  been  made  at  explaining  the 
origin  of  tliis  legend,  which  probably  arose  from  accounts  of 
the  commercial  enterjirises  of  tlie  early  Greeks  on  the  coasts 
of  the  Black  Sea,  but  the  interpretation  usually  given  is  that 
the  Golden  Fleece  is  the  golden  garment  of  solar  light.  See 
Cox,  Myilwloyy  and  Folklore,  pp.  260-264  (New  York,  1881). 

Revised  by  J.  K.  S.  Sterrett. 

Golden  Fleece  (transl.  of  Fr.  Toison  d'Or).  Order  of 
the :  a  famous  order  of  knighthood,  the  oldest,  the  most  ex- 

clusive, and  the  most  illustrious  in  Europe.  It  was  founded 
at  Bruges  in  1429  by  Philip  III.  of  Burgundy,  on  the  occa- 

sion of  his  marriage  with  the  Portuguese  princess  Isabella, 
and  was  consecrated  to  tlie  Virgin  Mary  and  tlie  apostle  St. 

Andrew,  with  a  reference  to  Philip's  father,  who  had  been  a 
prisoner  at  Cachis.  Charles  VI.,  Emperor  of  Germany,  as 
possessor  of  the  Netherlands,  transferred  the  seat  of  the  or- 

der to  Vienna,  as  the  Spanish  monarchs  had  already  done  to 
Madrid.  Thus  there  arose  two  branches,  a  Spanish  and  an 
Austrian,  the  latter  liaving  the  original  archives,  but  the 
former  being  the  more  exclusive. 

Golden  Horde :  a  band  of  Tartars  who  appeared  at 
Khipsali  in  1235;  in  1240  invaded  Russia  an<i  burned  Mos- 

cow and  Kiev ;  destroyed  Ijublin  and  Cracow  1240,  burned 
Breslau  in  1241,  and  defeated  Henry,  Duke  of  Silesia,  at 
Liegnitz ;  ravaged  Moravia  and  Hungary,  and  massacred 
the  Jlagyar  army  1241.  A  crusade  was  preached  against 
tliem  in  that  year ;  their  siege  of  Neustadt  was  unsuccess- 

ful ;  they  crossed  to  the  S.  of  the  Danube  1242,  then  marched 
eastward,  and  established  in  Russia  an  empire  wliich  lasted 
until  the  reign  of  Ivan  III.  (1462-1505) ;  captured  Bagdad, 
the  seat  of  the  Abassid  caliphate,  holding  the  city  till  tlie  be- 

ginning of  the  fifteenth  century,  when  they  were  conquered 
lay  Tamerlane.  Their  first  leader.  Baton,  was  a  grandson  of 
Genghis  Khan,  and  their  invasion  was- ordered  by  Octal,  the 

great  khan. 
Golden  Maid  :  See  Connor. 

Golden  Number:  the  number  of  tlie  year  in  the  Metonic 
cycle,  otherwise  called  the  lunar  cycle.  (See  Cycle.)  As 
the  times  of  holding  the  Grecian  games  were  dependent  on 
the  state  of  the  moon,  this  number  was  of  prominent  im- 

portance in  the  Grecian  calendar ;  and  hence  is  said  by  some 
to  have  been  inscribed  in  characters  of  gold  on  the  columns 
of  tlie  temple  of  Minerva  at  Athens,  whence  its  name. 
Others  say  that  it  was  thus  called  because  it  was  written  in 
gold  in  tlie  calendar  tables  jiublicly  suspended  in  the  Grecian 
cities;  and  later  in  the  jiortable  calendars  in  use  among  the 
early  Christians.  The  golden  number  is  useful  only  in  find- 

ing the  day  u|)on  which  liister  (and  consequently  the  other 
movable  feasts  of  the  Church)  will  fall.  For  the  explana^ 
tion  of  this,  and  also  of  the  mode  of  finding  the  golden  num- 

ber, see  Easter. 

Golden  Rod :  a  popular  name  originally  belonging  to 
the  Solidago  virga  aurea,  an  extremely  variable  plant  of 
North  America  and  Europe,  once  in  repmte  as  a  vulnerary. 
In  the  U.  S.  the  name  is  extended  to  the  very  numerous 
herbs  of  the  same  genus  (family  Composite)  which  are 
mostly  tall,  stiff  annuals  with  yellow  flowers.  They  are 

chiefly  American.  One  species,  the  .S'.  odora,  is  often  fra- 
grant, abounding  in  a  volatile  oil.  It  has  a  limited  use  in 

medicine,  being  carminative,  aromatic,  and  diaphoretic. 

'Golden  Kose:  a  rose  made  of  gold  and  set  with  precious stones,  which  is  blessed  by  the  Pope  annually  on  the  fourth 
Sunday  in  Lent,  and  then  presented  to  some  prince  or  other 
dignitary,  or,  if  no  one  is  deemed  worthy  to  receive  it,  laid 
up  in  the  Vatican.     The  ceremonies  of  the  consecration  are 
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very  I'lnbonnc,  and  by  liturgists  are  expliiined  as  designpd 

to  give  the  symbol  a  distinct  referenoe  to  Cln-ist  and  Chris- 
tian graces.  Tlie  custojn  seems  lo  l)e  very  old,  but  to  liave 

developed  gradually.  Gregory  the  Great  used  to  send  filings 

i)(  the  chains  of  St.  Peter  set"in  gold  keys  or  gold  crosses  to 
persons  with  whom  he  wanted  to  be  on  good  t(!rnis.  The 
first  one  presented  was  sent  by  Uriian  V.  in  13GG  lo  Queen 
Joanna  ot  Xaples.  The  only  l<;uglish  monarch  who  received 
agnhh'n  rose  was  lleiuy  Vlll.,  wlio  had  three  bestowed  upon 
liim. 

(»ol(l-eyo:  the  name  of  certain  Xortli  American  fresh- 
water fishes  of  the  genus  Ilijudoii,  family  Ili/odon/ida',  hav- 

ing teeth  on  the  jaws,  palate,  and  tongue.  The  fislies  are 
snudl,  and  will  rise  to  a  fly  like  the  trout  or  grayling. 

Goldlilich  :  a  favorite  European  song  bird  {Cardudisele- 

gans),  prettily  colored  with  vellow,  white,  black,  and  a  little 
red.  It  is  readily  domesticated,  sings  fairly  well,  and  Ijreeds 
freely  with  the  linnet  and  canary,  the  hybrids  being  prized 
for  their  song.     It  ranges  over  Europe  and  North  Africa, 

The  common  goidfincti  of  Europe. 

extending  eastwardly  to  Persia.  The  American  goldftnoh 

is  a  distinct  bird  (Spintis  tn'stis),  and  much  more  "golden" than  its  namesake,  the  breeding  plumage  of  the  male  being 
bright  yellow,  wings,  tail,  and  top  of  head  black,  with  some 
white  markings.  The  fall  and  winter  plumage  of  both 
sexes  is  much  alike,  being  mainly  a  delicate  pale  brown.  See 
Nests  of  Birds.  P.  A.  Lucas. 

Goldflimy.  or   (jtoldsiiiiiy :    the  Si/mpliodus  melops,   a 

Goldfimiy. 

small  European  fish  of  the  family  Lid>ridw.     It  is  brilliantly 
colored,  and  is  found  in  kelp  and  about  rocks. 

Goldflsh  :  the  Oanissius  aurntiis.  or  golden  carp,  a  Chi- 
nese fish  naturalized  in  many  streams  and  lakes  of  Europe 

^^ 

The  gold  carp,  or  goldfisli. 

and  the  U.  S.     From  its  beautiful  orange  color  and  its  te- 
nacity of  life  it  is  often  kept  in  glass  globes  and  aquaria.    A 
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great  ninnber  of  varieties  and  monstrosities  are  common  in 
ilomcsticalion. 

(iold  Flii\:  See  AvKNTURiNE  Glass. 

(>()ld  Hill,  Nev. :  See  VrKfiiNiA  City. 

(Jold  murk,  goltina'ark,  Carl:  composer;  b.  at  Keszthely, 
Hungary,  Jlay  18,  lH;iU;  studied  at  \ieniia;  began  compo- 

sition al  an  early  age,  and  has  [iroduced  many  fine  works, 
among  which  may   be  mentioned   the  overture  Sitkuntalii. 
the   operas    Queen   of  S/ieba,  Merlin,  the   sympliony   Die 
Idndhche  Huchzeit.     lie  has  also  eompcwed  some  chamber 
music.  1).  E.  II. 

(iold  Mines  and  Mining:  places  where  gold  is  obtained, 
and  the  method  of  .separating  it  from  the  rocky  and  earthy 
substances  in  which  it  is  found.  Gold  mines  may  be 
grouped  in  two  Ijroadly  marked  divisions:  (1)  vein  mines 
and  (3)  placer  mines.  Gold-bearing  veins  are  generally  of 
quartz,  and  tlicy  penetrate  solid  rocks  to  considerable  depths- 
Placer  mines  are  the  comparatively  superficial  detrital  depos- 

its fornu'd  by  the  action  of  rivers  and  floods  n|)on  the  veins. 
In  veins  the  gold  is  firndy  fixed  in  the  gangue  or  veinstone, 
and  is  in  irregular,  ragged  masses  or  crystalline  particles; 
but  in  placers  the  gold  is  detaclied  from  the  gangue,  and  is^ 
worn  and  rounded  by  attritiim,  having  been  rolled  an<i 
tumbled  in  the  beds  of  creeks  and  torrents  together  with 

pebbles  and  bowlders  until  all  the  asjMjrities  have  been  re- 
moyed.  Placer  gold  can  thus  be  easily  distinguished  from 
vein  gold.  The  gold  so  broken  out  from  veins  is  distributed 
through  the  gravel  and  sand,  but,  owing  to  its  high  specifier 
gravity,  it  gradually  finds  its  way  down  to  the  lowest  layers 
of  gravel,  and  accumulates  upon  the  surface  of  the  underly- 

ing rock,  generally  known  among  miners  as  the  "  bed-rock." There  is  thus  a  kind  of  concentration  of  the  gold  in  a  layer 

under  the  gravel  and  soil,  having  more  or  less  lateral  exten- 
sion, and  comparatively  near  the  surface;  while  in  veins  the 

gold  is  distributed  through  a  layer  of  quartz  traversing  the 
rocks  in  a  vertical  or  nearly  vertical  plane  to  great  depths. 
This  great  difference  in  the  mode  of  occurrence  of  tlie  metal 
of  course  necessitates  a  great  difference  in  the  methods  of 
mining.  The  operation  of  collecting  the  gold  is  in  both 
cases  essentially  a  mechanical  one,  based  upon  the  superior 
gravity  of  the  gold,  which  permits  it  to  be  readily  separated 
from  the  rocks,  gravel,  or  soil  in  which  it  occurs. 

Gold-bearing  veins  are  found  in  rocks  of  various  ages- 
and  kinds:  argillaceous,  talcose.  and  chloritie  slates  appear, 
however,  to  be  peculiarly  favorable  to  the  occurrence  of  the 
metal.  In  some  regions  hornblendic  slates  are  more  highly 
auriferous  than  the  other  rocks.  Veins  vary  in  width  from 
a  few  inches  or  less  to  several  feet.  As  a  general  rule,  veins 
are  larger,  broader,  and  more  extensive  in  slate-regions  than 
in  granite  or  the  hard  rocks.  This  seems  to  result  from  the 
fact  that  slates  are  more  I'eadily  and  deeply  fissured  in  one 
direction  than  in  any  other.  Tliis  direction  is  the  plane  of 
stratification  or  of  highly  developed  cleavage,  and  veins 
generally  conform  to  it  in  their  direction  and  depth.  There 
is  a  remarkable  uniformity  in  the  characteristics  of  gold- 
bearing  veins  all  over  the  world.  The  veinstone  is  gener- 

ally the  opaque  or  translucent,  milky-white  variety  of 
quartz,  without  distinct  crystallization  or  cleavage.  In  some 
veins,  however,  it  is  very  much  harder  than  in  otlier  veins, 
and  requires  great  labor  and  much  powder  to  break  it  out. 
Sometimes  it  is  readily  excavated  by  the  jiickax  ;  as.  for  ex- 

ample, in  some  parts  of  the  great  Comstock  lode  in  Nevada, 
yielding  silver  and  gold,  the  white  quartz  is  in  a  fragmen- 

tary or  powdered  condition.  It  is  usually,  in  all  veins,  much 
softer  at  considerable  depths  and  when  freshly  mined  than 
at  the  outcrops  or  after  it  has  been  exposed  to  the  air  for  a 
long  time.  In  some  veins  the  bulk  of  the  quartz  exists  in 
hard,  rounded,  nodular  masses,  surrounded  more  or  less  by 
softer  cellular  quartz,  in  which  the  gold  is  chiefly  found  as- 

sociated with  pyritous  minerals,  while  the  hard  bowlder-like 
masses  of  quartz  are  comparatively  barren.  These  veins  are 

known  in  California  as  "  bowlder-veins."  A  distinctly 
mark,  banded  structure,  with  a  more  or  less  crystalline 
medial  plane,  is  not  uncommon  where  veins  traverse  a  hard, 
homogeneous  rock,  such  as  granite  or  syenite.  This  is  a 
structural  arrangement  of  the  gangue  which  is  regarded  as 
one  of  the  characteristics  of  true  fissure  veins.  A  banded 
structure,  due  chiefly  to  the  parallel  arrangement  of  the 
pyrites  or  to  inclosed  films  of  slate,  is  often  seen  in  veins 

traversing  slates.  Such  veinstone  is  often  known  as  "  rib- 
bon-quartz," and  is  considered  by  miners  as  favorable  to  the 

richness  of  the  ore.  Thei'e  is  a  class  of  veins  known  as 
"slate-veins,"  in  which  a  belt  of  slates  is  traversed  by  thin 
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soHiiis  of  quartz  so  much  divided  up  into  films  and  mixed 
Willi  the  layers  of  slate  as  scarcely  to  be  recognized.  Such 
seams,  perhaps  not  thic^ker  than  a  card  or  knife-blade,  are 
sometimes  highly  charg(^d  with  gold.  It  is  very  rare  to  find 
gold  in  roclis  without  qmirtz,  but  it  sometimes  occurs  in 
seams  of  calcspar,  dolomite,  or  steatite.  The  decomposition 
of  such  minerals  would  leave  the  gold  in  the  rock  apjiar- 
ently  without  gangue.  Large  amounts  of  gold  have  fre- 

quently been  taken  out  of  such  seams  in  the  rocks  in  a  short 
time,  and  without  finding  any  distinct  evidence  of  the  exist- 

ence of  a  vein. 
The  gold  in  almost  all  veins  is  associated  with  pyritous 

minerals  varying  in  quantity  from  1  to  8  per  cent.  Sul- 
lihuret  of  iron  is  most  common,  though  yellow  copper  ore, 
galena,  and  arsenical  pyrites  are  coinumn.  Tellurium  and 
telluret  of  bismutli  are  also  abundant  in  sonu',  veins.  Such 
minerals  in  the  upper  portions  of  veins,  where  exposed  to 
air  and  moisture,  become  decom])osed  by  oxidation,  aiul 
impart  a  rusty,  ochery  condition  to  the  veinstone.  As  a 
general  rule,  all  of  the  upper  portions  of  veins  above  the 
line  of  the  permanent  level  of  tlie  suliterranean  water  have 
lost  their  pyritous  minerals  by  decomposition,  and  present 
a  very  different  appearance  from  the  portions  protected  by 
water  from  the  access  of  air.  By  such  ilecom position  any 
gold  that  was  inclosed  or  covered  by  jjyrites  is  left  free  and 
in  a  condition  to  be  easily  collected.  The  extraction  of 
gold  from  such  ores  is  therefore  more  simple  and  less  costly 
than  from  the  unchanged  ore  obtained  at  greater  depths. 
The  difference  is  so  great  that  many  mines  are  abandoned 

so  soon  as  the  naturally  decomposed  or  "  rotten  ores  "  are 
worked  out.  The  rusted  vein-stnfE  is  not  only  more  easily 
worked,  but  it  is  likewise  mined  with  more  ease  than  the 
undecomposed  ores  below  the  water-level.  In  many  veins 
the  gold  is  not  visible  to  tlie  naked  eye  except  where  the 
pyrites  is  decomposed.  The  distribution  of  gold  in  the 
mass  of  the  veinstone  is  a  very  important  matter  practi- 

cally. Many  quartz  veins  exist  even  in  gold-regions  with- 
out gold  having  been  found  in  them  :  and  in  those  known 

to  be  gold-bearing  there  are  extensive  ]iortions  without 
gold.  The  metal  is  thus  not  eqmiUy  distributed  along  the 
vein;  it  is  more  abundant  in  some  places  than  in  others. 
Sometimes  one  side  of  a  vein  contains  gold,  while  the  other 
side  is  quite  barren.  Each  vein  has  some  distinctive  pecul- 

iarity, which  only  becomes  known  to  those  who  work  it 
after  long  experience  and  observation.  The  metal,  it  is  to 
be  remembered,  is  not  always  visible,  and  to  an  unpracticed 
eye  the  (piartz  from  all  parts  of  a  vein  may  appear  of  equal 
value,  (iold  conforms  to  the  general  law  of  distribution  of 

ores  in  veins.  It  is  found  in  •'  chutes  "  or  "  chimneys,"  so 
called,  having  a  vertical  rather  than  a  horizontal  extension 
upon  the  plane  of  the  vein.  The  gold-bearing  portion  may 
thus  1)6  only  a  few  feet  in  length  horizontally,  but  may 
extend  downward  hundreds  of  feet.  The  length  of  the 
chute  is  the  distance  it  extends  horizontally  along  the 
vein.  Its  depth  is  the  distance  it  extends  downward,  and 
its  breadth  or  thickness  is  at  right  angles,  horizonlally,  to 
its  length.  The  vein  may  continue  unchanged  in  size  for 
some  distance  beyond  the  paying  ground,  but  be  too  poor  to 
be  worked,  or  be  absolutely  free  of  gold.  The  length  of  a 
vein  does  not  therefore  determine  its  value ;  it  is  the  length 
and  thickness  of  the  ore-chute  which  are  of  the  greatest 
consequence.  Several  chutes  often  occur  in  succession, 
separated  by  barren  vein-stuff.  Such  chutes  generally 
maintain  an  approximate  parallelism  in  depth.  They  are 
rarely  exactly  vertical,  being  generally  inclined  upon  the 
plane  of  the  vein,  partaking  in  inclination  not  only  of  the 
dip  of  the  vein  in  the  rocks,  but  having  an  independent  in- 

clination or  ■'  pitch  "  upon  tliat  dip. 
The  origin  of  these  chutes  of  "  pay-quartz  "'  is  explained 

on  the  theory  of  the  ascent,  along  certain  channels,  of  the 
thermal  waters  or  vapors  by  which  the  gold  was  deposited 
as  soot  is  deposited  in  a  chimney.  Such  a  distribution  of 
the  precious  metal  of  necessity  aiffeots  the  position  and  ex- 

tent of  the  oi)erations  for  mining  it.  The  shafts  and  levels 
must  be  located  with  reference  to  the  extent  and  pitch  of 
the  chutes  as  well  as  the  dip  of  the  vein.  Mining  upon 
gold-bearing  veins  does  not  differ  materially  from  mining 
on  veins  of  ores  of  the  ordinary  metals.  The  same  kind  of 

machinery  for  drilling,  hoisting,  pumping,  an'd  tramming  is brought  into  use.  The  great  value  of  tlie  metal,  compared 
with  its  bulk,  often  permits  extremely  narrow  veins  to  be 
followed  with  profit,  although  necessitating  the  excavation 
of  a  large  amount  of  wall-rock  on  one  side  or  the  other.  On 
the  other  hand,  in  some  lai-ge  veins  only  one  side  of  the 

veinstone  contiuns  gold  enough  to  pay  for  extraction.  In 

general  it  is  dillicult  or  impo.s.sible  to'determine  the  value of  the  quartz  by  mere  inspecti<m,and  it  is  therefore  not  safe 
to  select  the,  paying  portions  too  closely.  The  extraction  of 
gold  from  tlu^  (|uartz  veinstone  is  in  the  main  a  mechanical 
operation,  but  requires  great  special  skill,  and  the  details  of 
the  work  vary  with  the  condition  in  which  the  gold  occurs, 
whether  in  coarse  or  line  grains,  in  thick  or  thin  particles, 
or  whether  associated  willi  much  or  little  heavy  pvrites  or 
other  minerals.  The  bulk  or  weight  in  all  cases  is  e.\t4-eniely 
small  compared  with  the  veinstone.  The  pyritous  minerals 

associated  with  it,  geiu-rally  known  as  "sulphurets."  rarely 
exceed  3  per  cent,  of  the  mass  ;  the  gold  is  but  a  fraction  of 
this  anu)unt.  An  ounce  to  a  ton,  equivalent  to  •0(W4  per 
cent.,  is  a  large  yield.  If  it  wen:  not  for  the  high  gravity 

of  gold  compared  with  quartz,  aljout  as  16-5  to  2-."),  satis"- factory  mechanical  separation  would  be  impossible.  The 
operation  consists  in  crushing  the  ipuirtz  to  a  fine  powder, 
so  as  to  detach  every  particle  of  gold,  and  in  washing  away 
the  quartz  with  water,  leaving  the  gold  behind.  Quicksilver 
is  used  to  aid  in  arresting  tlie  fine  particles  of  gold  by  unit- 

ing them  in  an  amalgam.  The  crushing  to  powder  is  ef- 
fected in  stamp-mills,  the  large  masses  being  first  broken 

up  in  a  rock-breaker,  so  that  no  mass  larger  than  the  fist  is 
thrown  under  the  stamps.  Quicksilver  is  used  either  in  tlie 
battery  mortars  or  only  outside  in  riffles  or  on  amalgamated 
metal  plates  which  present  a  broad  surface,  over  which  all 
the  gold  coming  from  the  batteries  must  pass.  A  great  ad- 

vantage in  using  ciuicksilver  in  the  mortars  is  the  immedi- 
ate amalgamation  of  the  coarse  particles  of  gold  when 

broken  out  from  the  quartz,  thus  removing  them  from  the 
action  of  the  stamps  and  preventing  their  being  further  re- 

duced in  size.  Amalgamated  copper  jilates  ])laced  inside 
the  mortars  serve  to  catch  and  retain  the  amalgam,  wliieh 
accumulates  to  a  thickness  of  half  an  inch  or  more.  In 
cleaning  up.  such  amalgam  has  to  be  removed  by  chisels ; 
it  is  dissolved  or  softened  in  quicksilver  to  separate  all 
impurities.  The  excess  of  quicksilver  is  then  lemoved  Viy 
straining  through  a  cloth  or  buckskin,  leaving  balls  of  pasty 
amalgam.  The  residue  of  the  quicksilver  is  exfielled  by 
heating  the  amalgam  in  an  iron  retort,  from  which  the  gold 

is  taken  in  a  spongy,  cavernous  condition,  known  as  "re- 
torted gold."     It  is  then  fused  and  cast  into  ingots. 

The  sulphurets,  which  inclose  more  or  less  gold,  are  usu- 
ally saved  by  concentrating  machinery  or  by  thick  woolen 

blankets  with  a  long  hairy  nap  made  expressly  for  the  pur- 
pose. The  battery  sand  in  j)assing  over  such  a  surface  de- 

posits the  greater  jiart  of  the  sulphurets.  which  are  removed 
from  the  blankets  by  rinsing  in  water  at  short  intervals. 
Such  concentrated  sand  is  usually  worked  by  the  chlorina- 
tion  process,  which  consists  in  dissolving  out  the  gold  by 
chlorine  after  a  pi'eliminary  roasting  to  remove  all  of  the 
sulphur,  arsenic,  etc.  The  value  of  sulphurets  varies  with 
the  richness  of  the  ore  and  at  different  mines.  It  ranges 
ordinarily  between  f.iO  and  f2.50  jier  ton.  The  average 
value  during  the  year  1873  at  the  Eureka  mine.  Grass  Val- 

ley, C'al.,  was  |8b..5T  per  ton.  This  was  one  of  the  most 
noted  and  typical  gold  mines  of  California,  and  a  few  facts 
regarding  it  and  other  prominent  mines  will  fairly  illus- 

trate vein  gold-mining  generally.  The  thickness  of  the 
Eureka  quartz-vein  was  about  4  feet,  and  the  length  of  the 
pay-chute  about  1,000  feet.  The  main  shaft  had  been  sunk 
to  a  depth  of  l.S.'iO  feet.  There  were  eight  levels,  with  an 
aggregate  length  of  0,000  feet.  From  Oct.  1,  1865,  to  Sept. 

80,  1874,  gold  bullion  valued  at  iii4,'273,148  was  taken  out, 
and  an  aggregate  of  |2,0.54,O00  was  paid  in  dividends.  The 
cost  of  sinking  in  exploring  was  .$6.5  per  foot ;  of  drifting, 
|!25 ;  and  of  stoping,  about  $10.50  per  ton  of  quartz. 
Quantity  extracteil,  8.180  tons;  average  yield  of  gold,  .$25; 

percentage  of  sulphurets,  1-5.  The  cost  of  milling  the  ore 
was  !|!2.61  per  ton.  This  mine  is  regarded  as  exhausted. 
The  Idaho  mine  is  another  good  example  of  a  first-class 
mine.  It  adjoins  the  Eureka,  and  is  worked  to  a  depth  of 
2,100  feet.  In  five  vears  fiftv-three  dividends,  aggregat- 

ing $1,284,950,  were  paid.  In  1873  27,6244  tons  of  ore  were 
worked,  and  averaged  .$87.91-^  per  ton.  The  average  cost  of 
mining  and  milling  was  |8.61i^  per  ton.  In  the  years  1889 
and  1890  89.225  tcjus  of  oi'e,  valued  at  $20  per  ton.  were  ex- 

tracted. The  mine  had  produced  in  1892  over  $18,000,000, 
two-thirds  of  which  was  profit,  paid  in  261  dividends.  At 
the  Empire  mine,  worked  to  a  depth  of  2.000  feet,  11,000 
tons  were  extracted  in  1874  from  a  vein  averaging  only  15 
inches  in  thickness.  The  cost  of  extraction  is  stated  at  $8, 
and  of  mining  $1.75  per  ton;  average  yield,  $16.75;  per- 
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C'(!iit.-ii,'c'  of  siilphurets,  2J.  In  1891  17,:i'20  tons  of  ore  were 
inillcil  ;iii(l  388  tons  of  sulpluircts  prodnceil.  At  the  Sierra 
Hutlfs,  ill  Sierrii  i:o.,  (;al.,tnc  iivcriifie  value  per  ton  of  40,0;i.Ti 
Ions  worlied  in  187:!  was  $9;  cost  uf  niininf;,  $;i.(iO:  and  of 
niiliiiiK,  only  HO  cents.  During  six  nioutlis  endinj^  Juiu-  1, 
1893,  3,420  tons  of  ore  averaged  .|3.yi  ;  eost  of  working. 
$3.16  ;  profit,  11.75  per  ton.  At  tlie  Alaska  Treadwell  mine 
in  five  inonllis  ending  Oct.  1,  18!)3,  100,503  tons  of  ore 
yielded  gold  to  tlio  value  of  $356,337,  averaging  about  $3.44; 
i^xpenses. n  ;  prolit,  $234,000.     Favorable  conditions iiises,  i) 

for  mniing,  and  the  use  of  water-power  instead  of  steai 
make  a  great  difference  in  the  expense  of  working  a  mine 
and  extracting  the  gold.  At  the  Benton  mills,  run  by 
water,  on  the  Merced  river,  Mariposas  estate,  quartz  could 
be  crushed  and  stamped  for  less  than  60  cents  a  ton.  and 

the  total  cost  of  milling  was  about  $1.  At  Hayward's  Eu- 
reka mine,  in  Amador  County,  worked  to  a  depth  of  neai'ly 

1,700  feet  (1874),  22,465  tons  were  worked  in  1873,  and 
yielded  an  average  of  $17.91  per  ton.  The  vein  in  some 
places  was  found  to  be  not  less  than  55  feet  thick,  and  in 
others  only  8  feet  and  4  feet.  Some  portions  were  quite 
barren.  The  eost  of  extraction  averaged  $2.50  per  ton  for 
the  higher  levels.  The  famous  Princeton  mine  on  the  Mari- 

posas estate  yielded  from  $13  to  $35  per  ton  at  different 
times,  the  average  generally  being  about  $16.  The  Mt. 
Morgan  mine,  in  Australia,  up  to  1893  had  produced  907,- 
697  oz.  of  gold  fro.n  383,330  tons  of  ore,  and  jjaid  foi'ty-six 
dividends  aggregating  £2,750,000. 

Tlie  form  of  occurrenee  of  gold  in  South  Africa  is  won- 
derful, and  is  unique  in  the  history  of  gold-mining.  It  is 

found  in  stratified  beds  of  conglomerates,  locally  known  as 

"  bankets,"  from  their  resemblance  to  a  cake  called  banket 
by  the  Boers.  From  a  production  of  43,155  oz.,  valued  at 
$755,312,  at  Witwatersrand  in  1887,  there  has  been  a  steady 
annual  increase  in  the  amount  to  1,210,862  oz.,  valued  at 
$21,190,085,  in  1892.  The  gold  of  this  district  is  valued  at 
$17.50  to  $18.25  per  ounce.  In  1890  702,828  tons  of  ore 

were  crushed,  yielding  494,817  oz.  of  gold,  averaging  13-36 
pennyweights  per  ton.  In  1891  1,154,145  tons  of  ore  gave 

729,238  oz.,  an  average  of  11'23  pennyweights  per  ton.  The 
total  production  for  the  year  1893  in  the  Transvaal  is  re- 

ported at  1,335,394  oz.  Deep  borings  with  the  diamond  drill 

have  penetrated  the  main  "  reef  "  at  a  depth  of  about  2,300 
feet,  and  show  it  to  be  gold  bearing. 

Gold-bearing  veins  are  often  found  by  tracing  the  placer 
gold  up  the  valleys  to  the  side  of  the  vein.  When  rough 
and  ragged  masses  of  gold  are  found  in  placers,  it  is  good 
evidence  that  they  have  not  been  transported  far  from  the 
original  source.  There  are  frequent  examples  of  detrital 
deposits  being  barren  of  gold  above  certain  veins,  and  rich 
in  gold  below  them.  Quartz-veins  which  appear  to  be  per- 

fectly barren  sometimes  seem  to  liave  been  the  source  from 
which  large  stream-deposits  of  the  metal  have  been  sup- 

plied. In  seeking  an  explanation,  the  unequal  distribution 
of  gold  in  the  mass  of  the  veinstone  is  to  be  considered,  as 
well  as  the  enormous  amount  of  erosion  which  most  veins 
have  undergone.  The  wearing  away  and  natural  mining 
by  rivers  and  floods  through  long  ages  of  time  far  exceed 

in  extent  any  human  efforts.  \'alleys  in  California  trans- 
verse to  the  direction  of  gold-bearing  veins  are  from  1,000 

to  3,000  feet  deep,  and  all  of  the  gold  which  existed  in  the 
veins  eroded  to  that  depth  is  collected  in  the  detrital  de- 

posit of  the  valley  below.  Xature  has  performed  on  a  gi- 
gantic scale  the  very  operations  required  to  obtain  the  gold 

from  veins.  The  quartz  is  mined,  crushed,  and  the  gold  is 
rudely  separated  and  concentrated  on  the  bed-rock  of  rivers 
and  alluvial  deposits.  Placer  mining  may  thus  be  consid- 

ered a  collecting  operation,  and  it  affords  a  more  rapid  and 
abundant  harvest  of  gold  for  a  short  time  than  can  be  ex- 

pected from  veins.  The  rivers  and  brooks  of  a  gold-region 
are  in  fact  natural  sluices,  in  which  the  gold  broken  from 
the  vein  is  gradually  concentrated;  but  the  distribution  of 
the  metal  in  such  valleys  is  extremely  irregular,  dejiending 
upon  the  supply,  the  nature  of  the  current  and  of  the  bed- 

rock. As  a  general  rule,  where  the  bed  of  a  stream  is  hard 
and  the  current  is  swift  the  bed-rook  is  swept  clean,  and  no 
gold  remains,  except,  perhaps,  in  deep  holes  and  crevices, 
where  it  accumulates  out  of  reach  of  the  force  of  the  water. 
In  tlie  process  of  ages  streams  cut  their  channels  to  greater 
de]itlis,  and  the  drainage  of  the  country  changes:  valleys 
are  drained  and  terrace-like  deposits  are  left  upon  the  hills. 
These  deposits  are  generally  rich  in  gold,  and  are  more  ac- 

cessible to  the  miner  than  the  beds  of  rivers.  Placer  min- 
ing is  thus  conducted  not  only  in  the  beds  of  existing  but  of 

ancient  streams.  Such  stream-deposits  have  been  traced  for 
long  distances,  apparently  across  tlie  existing  drainage  of 
the  mountain  region  of  California,  and  have  been  mined 
with  great  profit.  The  gravel  in  many  jilaccs.  being  deeply 
buried  and  excluded  from  the  air,  luas  a  bluish  color,  due  to 
the  presence  of  protoxide  of  iron,  contrasting  strongly  with 

the  ordinary  deposits.  'J'liis  blue  gravel,  wherever  found  in 
the  higher  parts  of  the  gold-region,  is  generally  regarded 
as  the  deposit  of  one  great  river  which  formerly  flowed  in  a 

southeasterly  direction.  It  is  known  as  the  "  blue  lead." 
But  |)robal)ly  tliere  were  several  ancient  streams,  each  leav- 

ing deposits  having  a  general  similarity. 
There  are  other  classes  of  deposits  besides  tliose  men- 

tioned. Some  appear  to  have  been  formed  in  lakes,  inas- 
much as  the  coarser  matia-ials  at  the  bottom  carrying  the 

gold  are  overlaid  by  horizontal  beds  of  clay  and  sand  hun- 
dreds of  feet  in  thickness.  Other  extensive  deposits  of 

enormous  bowlders  seem  to  have  resulted  from  ice-action, 
and  may  be  the  medial  or  terminal  moraines  of  ancient 
glaciers.  This  variety  in  the  conditions  of  occurrence  ne- 

cessitates a  variety  of  methods  for  securing  the  precious 
metal. 

In  jjlacer  gold-washing,  as  in  collecting  the  gold  from 
crushed  quartz,  the  sepiaration  from  earthy  substances  is 
effected  by  a  current  of  water  flowing  over  inclined  sur- 

faces. The  materials  presenting  the  greatest  surface  and 
having  the  least  gravity  are  swept  forward  most  rajiidly, 
while  the  heavier  and  smaller  objects  are  left  behind  at  or 
near  the  upper  part  of  the  incline.  All  apparatus  and 
methods  are  based  upon  this  ])rinci|)le ;  the  difference  is  in 
degree,  not  in  kind.  Formerly,  nearly  all  auriferous  earth 

and  gravel  was  washed  by  throwing  it  into  "  rockers "  or 
'•  long  toms,"  so  called,  which  were  essentially  inclined 
trouglis  made  of  boards  and  set  at  such  an  angle  that  the 
current  of  water  flowing  through  would  be  strong  enough 
to  sweep  away  the  earth  and  gravel  and  leave  the  gold.  A 
coarsely  perforated  plate  or  grating  at  the  lower  end  allowed 
the  water  and  gold  to  fall  through  into  a  box  provided  with 
riffles  and  charged  with  quicksilver.  The  coarse  gravel  was 
removed  by  shoveling.  Such  apparatus,  with  the  p-iick  and 
shovel  and  a  pan,  is  sulflcient  for  operations  on  a  small  scale 
in  ordinary  alluvial  deposits,  where  the  upper  and  barren 
layers  of  sand  and  gravel  are  shoveled  off,  and  only  the 
comparatively  small  amount  of  pay  gravel  at  the  bottom  is 
washed.  For  such  operations  only  one  or  two  men  are  nec- 

essary, and  but  little  or  no  capital,  but  for  the  more  exten- 
sive deposits  hundreds  of  feet  below  the  surface,  and  over- 
laid, perhaps,  by  thick  outflows  of  basaltic  lava,  extensive 

mining  operations  requiring  combined  effort  and  large 
capital  are  necessary.  The  great  bulk  of  the  gold  of  Cali- 

fornia and  Australia  is  now  obtained  from  the  deep  placers 
worked  by  associated  capital  on  a  stupendous  scale.  A 
large  portion  of  the  richest  gravel  deposits  are  found  in 
trough-like  channels  or  basin-shaped  depressions  with  a 
rocky  rim,  which  must  be  pierced  to  reach  the  paying  sub- 

stratum and  to  afford  the  requisite  drainage  for  successful 
working.  This  piercing  is  effected  by  running  a  tunnel 
from  some  adjoining  valley,  so  as  to  reach  the  lowest  de- 

pression of  the  deposit  and  give  an  outlet  for  the  flood  of 

water  used  in  washing.  The  grade  or  "  fall  "  must  be  such 
as  to  convey  away  the  earth,  gravel,  and  bowlders,  and  there 
must  be  room  enough  at  the  final  outlet  for  the  accumula- 

tion of  tailings.  In  some  cases  the  pay  gravel  on  the  bed- 
rock is  removed  by  mining,  in  the  same  manner  as  a  coal- 

bed  is  taken  out,  and  is  washed  in  sluices  outside  of  the 
mine;  but  the  most  economical  and  expeditious  method 
of  excavation,  when  water  can  be  had  under  pressure,  is 

what  is  known  as  "  hydraulic  mining."  This  process  orig- 
inated in  California  in  1852,  and  has  since  been  greatly- 

improved.  Water  is  conveyed  in  ditches  for  many  miles 
to  the  hills  above  the  deposits,  and  is  carried  down  in  iron 
pipes  and  delivered  in  large  streams,  under  a  pressure  of 
from  100  to  300  or  even  500  feet  of  height  of  column, 
against  the  base  of  the  gravel  deposit  to  be  washed.  The 
end  of  the  pipe  is  furnished  with  a  nozzle  from  5  to  8  inches 
in  diameter-.  A  6-inch  nozzle,  under  a  pressure  of  275  to 
300  feet  of  column,  will  deliver  1.579  cubic  feet  of  water  in 
one  minute  with  a  velocity  of  140  feet  per  second.  This 
mass  of  water  striking  in  a  solid  column  against  the  base 
of  a  bank  of  gravel  excavates  it  with  great  rapidity. 
Bowlders  weighing  hundreds  of  pounds  are  tossed  right  and 
left.  The  upper  portion  of  the  bank  is  soon  undermined, 
and  caves  in.  This  brings  down  huge  masses  of  the  over- 

lying deposits,  which,  under  the  continuous  force  of  the  jet. 
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are  in  tlicir  turn  broken  up  anil  carried  ofT  in  (lie  currents 

of  water  flowing  in  sliiieeways  converging  to  the  tuini-;! 
leading  througli  Mie  rini-rock.  Wlieii  the  gravel  hank  is  so 

hard  tliat  it  will  not  yield  r(>a(lily  lo  tlie  force  ol'  the  jet,  it 
is  broken  up  or  looseni'd  by  blasting.  From  100  to  GOO  kegs 
of  powder  are  used  at  a  time,  and  as  much  as  2,000  kegs  in 
one  instance. 

The  iron  used  for  tlie  pipes  varies  in  tliiekness  from  No. 
16  to  No.  11,  and  tlie  diameter  of  the  pipes  rang(«  from  23 
inches  to  80  inches.  Specially  constructed  nozzles,  with 
goose-necks  or  universal  joiulls,  and  moved  by  levers  and 
strong  tackle,  are  requisite  to  control  the  jets.  They  are 
usually  placed  at  a  distance  of  200  feet  from  the  bank. 
Danger  from  caving  usually  prevents  a  nearer  approach. 

The  grade  or  "  fall "  should  be  about  6  inches  in  12  feet. 
Sluice-boxes  are  laid  in  the  tunnel,  and  are  from  4  to  6  feet 
in  breadth  and  36  to  40  inches  high.  These  are  paved  with 
hard  flat  stones  set  on  edge,  so  as  to  catch  the  gold  and  to 
prevent  the  wear  of  the  bottom  by  the  rapidly  moving 
gravel  and  bowlders.  Blocks  of  wood,  set  with  narrow 
spaces  between  them,  are  also  used.  At  the  lower  end  of 
the  sluice  iron  gratings  are  so  arranged  as  to  separate  the 
large  bowlders  from  the  gravel  and  water.  Large  derricks 
are  required  at  the  iipper  end  for  moving  the  heavier  rocks 
which  can  not  be  washed  down  the  sluice.  An  invention 

known  as  the  "  undercurrent  sluice  ''  is  largely  used  to withdraw  the  finer  portions  of  the  gravel  with  the  gold  from 
the  main  current,  and  spread  them  over  a  broader  and  less 
inclined  surface,  so  that  they  move  in  a  shallower  current. 
These  conditions  are  more  favorable  to  the  deposition  of  the 
gold  than  a  deep  and  rapidly  flowing  stream,  such  as  the 
coarse  materials  require. 

The  operation  of  hydraulic  washing  is  a  continuous  one, 
and  requires  very  little  manual  labor  compared  with  the 
amount  of  material  disintegrated  and  moved.  The  wash- 

ing continues  for  months,  and  no  gold  is  seen  until  the 
oleaning-up,  which  in  one  of  the  large  sluices  is  an  opera- 

tion of  considerable  magnitude.  Some  of  the  bed-rock  tun- 
nels are  thousands  of  feet  in  length,  and  require  several 

years  for  their  completion.  The  works  of  the  North  Bloom- 
fleld  Company,  in  Nevada  co.,  Cal.,  may  be  cited  as  an  ex- 

ample. Ditches  and  reservoirs  for  the  water-supply  have 
been  constructed  at  an  expense  of  over  $1,250,000,  and  with 
an  aggregate  length  of  more  than  100  miles.  The  pay 
channel  is  about  a  mile  in  width,  and  to  reach  and  work  it 
a  tunnel  nearly  8,000  feet  is  required.  This  tunnel  is  for 
part  of  the  distance  6  by  6i  feet,  and  for  the  remainder  8 

feet  by  8  feet.  "  W.  P.  Blake. 
Gold  of  Pleasure,  or  False  Flax:  the  Camelhiasativa, 

an  annual  herb  of  the  family  Cruciferm.  It  grows  in  Eu- 
rope and  Asia,  and  has  been  sparingly  naturalized  in  the 

U.  S.,  where  it  is  a  worthless  weed.  But  in  some  parts  of 
Europe  it  is  cultivated  for  the  oil  obtained  from  its  seed. 
This  oil  is  of  rather  poor  quality.  The  oil-cake  is  acrid, and 
not  much  relished  Ijy  cattle.  The  green  plant  is  sometimes 
plowed  in  for  unmure.  It  has  the  advantage  of  growing 
well  and  rapidly  on  sandy  laud. 

Goldo'iii,  Carlo:  father  of  the  modern  Italian  comedy; 
b.  at  Venice  in  1707.  From  his  father  and  grandfather  he 

inherited  a  strong  passion  for  theatricals,  "but  as  he  was unfit  for  the  stage,  he  studied  law,  and  he  had  even  com- 
menced practicing  as  a  lawyer  in  his  native  city  when  the 

success  of  a  play  he  wrote  for  a  troop  of  strolling  actors  in- 
duced him  to  give  up  his  business  and  become  a  play-writer. 

In  1761  he  went  to  Paris  to  write  for  the  Italian  theater 

■  in  that  city.  He  was  appointed  teacher  in  the  Italian  lan- 
guage to  tlie  three  daughters  of  Louis  XV.,  and  received  a 

pension  of  4,000  francs  yearly,  which  was  taken  from  him 
at  the  outbreak  of  the  Revolution,  but  restored  to  him  by  the 
efforts  of  Andre  Chenier.  He  wrote  about  200  comedies,  of 
which  a  few — for  instance,  Le  Bonrru  bie.nfaisani,  as  well 
as  his  JUemofrea  pour  servir  a  rHisfoire  de  sa  vie  et  a  cetfe 
lie  son  Theatre — are  written  in  French  ;  the  rest  are  wiitten 
in  Italian,  often  in  the  Venetian  dialect,  which  makes  them 
difficult  to  enjoy,  at  least  to  foreigners ;  but  the  liveliness, 
gracefulness,  and  wit  of  his  dialogue,  especially  in  pieces 
picturing  low  life  in  his  native  city,  are  still  highly  appre- 

ciated by  his  countrymen,  and  his  influence  on  the  history 
of  the  Italian  theater  was  very  great.  Prom  his  time  the 
commedia  deW  arte  disappeared  frotn  the  stage.  In  his 
earlier  plays — for  instance,  in  Tlie  Serrnnt  of  two  Masters 
—he  still  employed  the  stock  characters,  the  so-called  masks 

of  commedia  dell'  arte.  Harlequin,  Pierrot,  Pantaleon,  etc., 

and  the  interest  of  the  play  centered  in  the  comicality  of 
the  situations.  But  the  improvisation  ceased,  the  dialogue 
was  written  out  in  full,  and  the  clown  became  an  artist,  in 

his  later  plays — for  instance,  in  ̂ -1  Curiona  Aecident — Ikj 
discarded  even  the  masks;  and  as  his  observation  of  human 
character,  such  as  reveals  itself  in  everyday  life,  was  as 
acute  and  lively  as  his  power  of  representing  it  in  dialogues 
was  brilliant  and  charming,  the  transformation  from  the 

commedia  dell'  arte  to  the  present  form  of  modern  comedy 
was  happily  achieved.  Among  his  plays,  besides  those  al- 

ready mentioniMl,  are  f^i  Donna  di  ffarbo.  La  Botlega  di 
Cafe,  Pamela,  nulnle,  Todero  Bro-ntoton,  La  Casa  nova,  II 
Barbe.ro  benefico.  La  Locandiera,  and  two  tragedies,  Amala- 
sunta  and  BeUsario.  D.  Feb.  6,  17!);!.  See  the  JAfe  by 
JMolmenti  (Venice,  187.5) ;  and  by  Galanti,  Carlo  Goldoni 

(2d  ed.  1883) ;  Goldoni's  Memoires  were  published  in  1787, 
and  a  corrected  edition  of  his  works  in  1788-89  (3d  od. 
.53  vols.,  Florence,  1827). 

Gold-purple:  a  pigment  known  as  the  precipitate  of 
Cassius,  and  described  by  Andreas  C'assius  and  his  son  in 
168.5  ;  used  chiefly  for  giving  a  pink  or  violet  color  to  glass 
and  enamels.  It  is  formed  by  adding  a  dilute  mixture  of 
protochloride  and  perehloride  of  tin,  drop  Ijy  dro]),  to  a  di- 

lute neutral  solution  of  terchloride  of  gold  :  a  i>urple  precip- 
itate is  formed.  Its  separation  from  the  liquid  is  pro- 
moted by  adding  a  little  salt  and  boiling  it.  W.  P.  15. 

(ioldsboro :  city  ;  capital  of  Wayne  co.,  N.  C.  (for  loca- 
tion of  county,  see  map  of  North  Carolina,  ref.  3-H) ;  on 

the  Neuse  river  and  the  Atlantic  and  N.  C,  the  Richmond 
and  Danville,  and  the  Wilmington  and  Weldon  Railroads ; 
84  miles  N.  of  Wilmington,  N.  C,  142  miles  S.  of  Peters- 

burg, Va.  It  is  in  an  agricultural  and  cotton-growing  re- 
gion, and  has  important  manufactures.  There  are  several 

churches,  a  high  school,  3  grammar  schools,  1  bank,  and  1 
daily,  1  semi-monthly,  and  3  weekly  periodicals.  Pop. 
(1880)  3,286 ;  (1800)  4.017. 

Goldsborongll,  Louis  Malesherbes  :  rear-admiral  U.  S. 
navy;  b.  in  Washington,  D.  C.  Feb.  18,  1805;  entered  the 
navy  as  a  midshipman  June  18,  1821.  In  1827,  while  serv- 

ing in  the  Mediterranean  on  board  the  schooner  Porpoise, 
Lieut.  Goldsborough  was  given  the  command  of  the  boats 
of  that  vessel  with  orders  to  rescue  a  British  brig  called 
the  Comet,  captured  by  Greek  pirates  at  night  in  the  Doro 
Passage,  while  one  of  a  convoy  in  charge  of  the  Porpoise. 

The  pirates  numbered  200,  while  Goldsborough's  little  band, 
all  told,  did  not  exceed  forty ;  yet  the  Comet  was  boarded, 
many  of  the  pirates  slain,  and  the  British  restored  to  lib- 

erty. He  was  commissioned  captain  in  1855,  and  in  Sept., 
1861,  was  given  command  of  the  North  Atlantic  blockading 
squadron.  lie  had  hardly  hoisted  his  flag  as  commander- 
in-chief  when  from  a  report  sent  to  him  by  Lieut.-Com.  (the 
late  Commodore)  W.  N.  Jeffers,  commanding  a  gunboat  oflE 
Hatteras  Inlet,  he  inferred  that  possession  of  the  sounds  of 

North  Carolina  might  be  obtained  by  a  joint  army  and  nai'y 
expedition,  the  objective  point  to  be  the  stronghold  of  Roan- 

oke island.  His  views  being  approved  by  the  Navy  Depart- 
ment, he  was  summoned  to  Washington  to  hold  a  conference 

with  Gen.  McCIellan.  Assistant  Secretary  of  the  Navy  Fox, 
and  the  superintendent  of  the  Coast  Survey,  Prof.  A.  D. 
Bache,  as  to  the  best  means  of  carrying  them  into  execution. 

Tlie  "  Burnside  expedition  ''  (as  it  was  popularly  styled)  was 
soon  in  possession  of  not  only  Roanoke  island  and  the  sounds, 
but  of  many  important  positions  in  North  Carolina.  Golds- 
borough  was  made  a  full  rear-admiral,  received  the  thanks 
of  Congress,  and  at  the  close  of  the  war  was  put  in  com- 

mand of  the  European  squadron.  D.  in  Washington,  Feb. 
20,  1877. 

Goldsellliiidt.  golfshmit.  Adalbert,  ron:  composer;  b. 
in  Vienna  in  1S48.  Composed  his  first  work,  an  overture 
for  orchestra,  for  the  Vienna  Opera-house.  A  mass  written 
in  1870  received  much  praise.  His  greatest  work  was  the 
cantata  The  Seven  Deadly  Sins,  produced  in  Berlin  in  1876, 

and  in  1879  at  ̂ 'ieuna,  with  great  success.  D.  E.  H. 
Goldsellliiidt.  Hermann:  astronomer;  b.  of  Jewish  par- 

ents at  Frankfort,  Germany.  June  17,  1802:  studied  paint- 
ing under  Cornelius,  and  practiced  that  art  with  some  suc- 
cess at  Paris  1836-47 ;  then  devoted  himself  to  astronomy, 

and  discovered  (1852-61)  fourteen  asteroids.  He  also  de- 
tected thousands  of  stars  not  given  on  the  best  atlases  before 

his  time,  and  annonnced  the  discovery  of  several  new  com- 
panion stars  revolving  around  Sirius.  D.  at  Fontainebleau, 

Sept.  11, 1866. 
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Goldschmidt,  Mkvuh  Aaron:  iiovolist ;  li.  at  Vordiiif;- 
borg,  ii  siiijill  town  of  tlic  islnml  of  Soi'laiid.  Den  mark,  Oct.. 
36,181!*;  reopived  a  careful  cduoation,  and  studied  at  the 
Uriiversitv  of  Copenhagen.  In  1840  he  founded  a  weekly 
journal.  The  Corsair,  which  made  a  great  sensation  in  se- 

date Copenhagen  by  its  brilliant  wit  and  audiicious  satire. 
In  1848  he  founded  anotlier  weekly  jiaper.  North  and  South, 
which  was  well  patronized  on  account  of  its  criticisms,  gen- 

erally sound  and  always  fine  and  elegant.  But,  although  a 
very  able  and  successful  journalist,  it  was  as  a  novelist  that 
he  became  dear  to  his  countrymen.  Ilis  style  has  sparkling 
wit  and  considerable  pathetic  power,  but  its  highest  excel- 

lence is  its  wonderful  simplicity,  as  ftt  for  the  description  of 
nature  and  character  as  for  the  exijression  of  sentiment  and 

ideas.  Some  of  his  novels  are  well  known  to  English  read- 
ers—yl  ./eiK  (1853);  Tlie  Ifonit'li'ss  One  (185:!);  The  Beir 

(1865);  and  Tlie  A'aren  (1867).     1).  Aug.  16,  1887. 
Ooldscliiiiidt,  Otto:  composer  and  conductor;  b.  in 

Ilaraljui'g,  Aug.  21,  1839.  Educated  at  Leipzig  and  Paris, 
Went  to  England  in  1848.  and  in  1852  married  .Jen'nv  Lind 
(q.  V.)  at  Boston,  Mass.  In  1855  they  made  their  home  in 
England.  He  composed  an  oratorio,  liiitli.  for  the  Hereford 
festival  of  1867,  founded  the  Bach  choir  in  1875,  and  con- 

ducted it  till  his  death.  He  also  conducted  many  festivals 
in  Germanv  and  composed  much  good  nnisic.    D.  in  1890, 

D.  E.  H. 

Groldsmith,  Oliver:  author:  b.  at  Pallas,  County  Long- 
ford, Ireland,  Nov.  10,  1728;  the  son  of  a  poor  Anglican 

minister;  graduated  A.  B.  at  Trinity  College.  Dublin,  after 
five  years  as  a  sizar,  during  which  he  was  sulijeet  to  most 
humiliating  indignities  and  much  distress,  partly  the  residt 
of  his  own  characteristic  improvidence.  A  rejected  appli- 

cant for  holy  orders,  he  tried  the  study  of  law,  but  having 
wasted  his  scanty  means  in  gaming,  he  spent  eighteen 
months  as  a  medical  student  in  Edinburgh,  out  of  which 
town  lie  was  hunted  by  creditors;  lived  abroad  1754—56. 
chiefly  at  Leyden,  and  afterward  wandered  over  a  large 
part  of  France,  Germany,  and  Italy,  taking  his  medical  de- 

gree at  Padua,  and  supporting  himself  by  his  nuisical  tal- 
ents, which  entertained  the  kind  peasants,  and  by  the  gra- 

tuities given  by  the  universities  to  wandering  students.  In 
1756  he  went  to  London,  where,  after  some  years  of  hard 

experience  as  a  chemist's  assistant  and  practitioner  of  medi- 
cine, he  became  a  proof-reader  for  the  novelist  Richardson. 

Still  later,  as  usher  in  a  school  and  as  hack-writer  for  va- 
rious journals,  he  earned  a  scanty  living.  His  Inquiry  info 

(he  Present  State  of  Polite  Literature  in  Europe  (1759)  was 
chiefly  important  as  leading  to  opportunities  for  better 
work.  The  admirable  Citizen  of  the  World  (1760)  won  him 
the  friendship  of  Johnson  and  a  membership  in  his  Literary 
Club.  The  Life  of  Beau  Nash  was  followed  by  the  History 
of  Enijland  (1761 ;  revised  ed.  1771),  a  work  still  read,  for, 
though  not  of  high  critical  value,  its  style  is  delightful. 
The  Traveller  (1764)  established  his  place  as  a  poet.  The 
Vicar  of  Wakefield  (1766),  his  only  novel,  is  one  of  the 
choicest  treasures  of  literature.  Tlie  Good-natured  Man  (a 
comedy,  1767),  Roman  ffistory  (1768),  The  Deserted  Village 
(1770),  his  best  poem.  She  Stoops  to  Conquer  (1773),  his  best 
comedy,  were  followed  by  the  Grecian,  Histhry  (1774),  one 
of  the  least  meritorious  of  his  works,  though  long  highly 
popular.  The  unfinished  Animated  Nature  (1774)  was  his 
last  inidertaking,  a  well-written  and  pleasing  work,  but  one 
without  any  scientific  value.  His  last  days  were  rendered 
miserable  by  the  pressure  of  debt,  incurred  partly  at  the 
gaming-table,  partly  by  liis  thoughtless  improvidence,  and 
in  no  small  degree  by  his  liberal  benefactions  to  the  poor. 

D.  in  London,  Apr.  4,  1774.  Forster"s  Life  of  Goldsmith  is 
the  best,  but  lihat  of  Ii'ving  is  good  and  appreciative. 

Revised  by  Henry  A.  Beers. 
Gol(l.smitirs  Work :  See  Metal-work. 

Gold  Stick  :  a  title  given  to  colonels  of  the  British  Life 
Guards,  and  to  the  captain  of  the  gentlemen-at-arms,  so 
called  from  the  gilded  batons  which  they  carry  on  state  oc- 

casions.   See  Silver  Stick. 

Goldstoiie :  See  Aventurine  Glass. 

Goldstiicker.  golt'sti'ik-er,  Theodor:  Sanskrit  scholar; 
b.  in  KTmigsberg,  Germany,  Jan.  18,  1821.  He  was  edu- 

cated at  his  luitive  place,  at  Bonn,  and  at  Paris ;  became  a 
teacher  in  Berlin ;  removed  to  London  in  1850,  and  was 
Professor  of  Sanskrit  in  University  College  from  1852  till  his 
death.  He  founded  the  Sanskrit  Text  Society;  was  a  mem- 

ber of  (he  Philological  and  Royal  Asiatic  Societies;  wrote 

sixty-seven  articles  on  Indian  mythology  and  philology  in 

the  first  eiiition  of  C'hamhers's  Bncyclopcedia;  i)ublished 
Panini,  his  Place  in  Sanskrit  Literature  (1861),  the  San- 

skrit text  of  the  Jauniniija-NydyO'Mdld-  Vistara,  and  part 
of  a  Sanskrit  dictionary,  and  collected  much  material  for 
other  works.     IJ.  in  London,  Mar.  6,  1872. 

Golct:  a  species  of  trout.    See  Dollv  Vabdev. 
Golf  fprol).  from  Dutch  holf.  club;  cf.  Germ.  Kolben, 

club,  and  I'jUg.  cluti] :  one  of  the  oldest  of  out-door  sports, 
supposed  to  have  originated  with  the  Flemings  sometime 
prior  to  the  fifteenth  century,  and  t  hen  known  as  kolf.  As 
])layed  by  them,  however,  kolf  bore  little  resemblance  to  the 
game  as  it  has  been  playe<i  in  Scotland  for  at  least  four  cen- 

turies. We  learn  from  history  that  as  early  as  1457  golf  was 
the  national  game.  Indeed  so  popular  was  the  game  in  Scot- 

land about  the  middle  of  the  fifteenth  century  that  Parlia- 
ment passed  an  act  restricting  the  play  to  certain  days  in 

the  week,  in  order  that  the  people  might  practice  archery, 
which,  it  was  claimed,  they  had  neglected  for  the  sake  of 
golf.  For  a  time  the  game  was  restricted  almost  entirely 
to  the  wealthy  and  well-to-do.  It  is  now  very  common 
everywhere  throughout  the  United  Kingdom,  and  there  is 
hardly  a  city  or  town  of  any  note  in  Great  Britain  that 
has  not  at  least  one  golf  club.  It  is  also  taking  root  in  va- 
lious  parts  of  the  continent  of  Europe,  and  is  played  in  all 
the  British  colonies.  In  Canada  there  are  quite  a  number  of 
very  strong  clubs,  with  a  good  many  excellent  players.  In 
the  U.  S.  the  game  is  also  becoming  very  popular.  At  Xew- 
port  and  Southampton,  both  fashionable  resorts,  very  fine 
links  have  been  laid  out,  both  in  charge  of  professional 

golfers.  The  oldest  club  in  the  U.  S.  is  the  St.  Andrew's  of 
Yonkers,  N.  Y.,  which  contains  some  of  the  finest  golfers  in 
the  country. 

The  game  consists  in  driving,  with  an  implement  called  a 

"club,"  a  hard  gutta-percha  ball,  about  5^  inches  in  circum- 
ference, from  one  hole  in  the  ground  (about  4  inches  in  di- 

ameter) to  another,  in  a  regular  series  of  eighteen  holes,  being 
from  150  to  500  yards  apart.  To  make  the  full  eighteen  holes 
means  traveling  from  3^  to  4  miles.  Wlien,  as  sometime 
happens,  there  are  only  nine  holes,  the  course  must  he  gone 

over  twice.  The  player  who  "  holes  "  the  ball  with  the  few- est number  of  strokes  wins  the  holes,  and  he  who  wins  the 
greatest  number  of  holes  in  the  round  wins  the  game. 

DRIVER  IRON  MASMIE  PUTTER 
CLEEK  LOFTING  NIBLICH 

IRON 

Golf  clubs. 

The  game  is  usually  played  by  two  persons,  but  can  be 
played  by  four,  two  on  a  side.  When  played  by  two,  each 

player  has  a  ball  and  about  half  a  dozen  "  clubs  "  of  various sizes  and  shapes.  These  are  carried  by  an  attendant  termed 
a  caddy.  The  game  is  started  by  each  player  teeing  his  ball, 
i.  e.  placing  it  on  a  small  bit  of  clay  or  sand,  thus  raising  it 
slightly  off  the  ground,  that  he  may  get  a  good  stroke  at  it. 
This  is  done  on  what  is  called  the  teeing-ground,  which  is 
in  the  vicinity  of,  but  not  in  any  way  situated  so  as  to  in- 

terfere with,  the  "green,"  that  is  the  well-kept  turf  sur- 
rounding each  hole  for,  say,  20  or  30  yards.  Wlien  the  ball 

is  driven  off  the  player  can  not  again  touch  it,  but  must 
take  his  next  shot  at  it  from  wherever  it  may  lie,  using  that 
one  of  the  various  clubs  with  which  he  can  best  strike  the 
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ball.  TIk'  player  farllifst  from  the  hole  iilwiiys  plays  first, 
i.  e.  after  llie  balls  have  been  driven  off  from  tlie  /t-e.  With 
foiu'  ]ilayers,  i.  e.  two  on  a  si<le,  tlie  partners  strike  the  same 
ball  alternately,  there  being  but  two  balls,  one  for  each  side. 
The  points  in  the  game  demanding  most  skill  are  tlie  drive, 
the  approach,  ami  the  putt,  some  jihiyers  excelling  in  one 

and  some  in  another.  'J'lie  drive  is  tlie  most  showy  feature 
of  the  game,  although  it  is  not  always  the  strongest  driver 
that  wins.  A  good  <lrive  is  from  l.W  to  300  yards,  although 
the  record  is  slightly  over  ;300.  The  rt/>y^TO«(;y(.  shot  is  proli- 
nbly  the  one  that  refjuires  the  greatest  skill,  and  consists  in 
lofting  the  liall  with  an  iron  club  called  a  sand  iron,  or 
mns/iie.  when  it  lies  from  30  to,  say,  60  yards  from  the  hole, 
and  dropping  it  on  the  green  near  enough  tlie  hole  to  lie 
dead,  i.  e.  near  enough  to  insure  its  going  in  with  another 
stroke.  Putting  requires  a  very  sti'ady  hand  and  good  eye 
to  move  the  ball  for  the  hole  when  it  lies  on  the  green. 

The  best  golfing-grounds,  called  links,  are  to  be  found  in 
Scotland  anil  England  by  the  sea,  where  the  rolling  downs  are 
tlry  and  sandy  Mnd  mostly  covered  with  short,  thick  grass. 
The  most  famous  links  are  those  of  St.  Amlrews,  Mussel- 

burgh, Prestwiek,  Berwick,  Ijeven,  Carnoustie,  and  Troon 
in  Scotland,  and  Westward  Ho,  Holyoke,  Wimbledon,  and 
Blackheath  in  England,  all  liut  two  of  these  being  by  the  sea. 

There  is  a  large  amount  of  litc'rature  on  the  suliject,  and 
many  periodicals  are  devoted  to  it.  The  most  interesting, 
useful,  and  comjirehensive  work  is  to  be  found  in  the  Bad- 

minton Series,  written  by  the  ex-amateur  champion,  Mr. 
Horace  (t.  Hutchinson.  .louN  Reiu. 

(toHo  Uulce,  golfo-doorthf?.  [S[ian.,  Fresh  Bay;  gotfo, 
gM,  bay  +  didce.  sweet,  fresh] :  a  deep  bay  witli  narrow 
mouth  in  the  southwest  angle  of  Costa  Rica.  The  safety  of 
its  navigation  and  the  hcalthfulness  and  fertility  of  its 
shores  have  freijuently  comnicndcil  it  for  colonization,  but 
they  still  remain  sparsely  populated.  A  French  attempt  at 
■colonization  al)out  18.50  failed  completely.  Forests  abound- 

ing in  excellent  timber  cover  the  coasts.  M.  W.  H. 
Golfo  Pulce,  Guatemala:  See  Izabal. 

€rolgotlia :  See  Calvary,  Mt. 
Ooliards :  See  Vagantes. 

Goli'atli  Beetles:  a  group  of  large  beetles  from  West- 
<'rn  Africa,  belonging  to  the  Scarabcpidm.  They  live  in  the 
tops  of  trees,  where  tliey  suck  the  juice  of  succulent  stalks 
and  devour  the  blossoms.  The  Ootiathus  ijiynnteus  is  one 
of  the  largest  of  all  Coleoptera.  It  is  sometimes  4  inches 
long.     Some  of  these  insects  are  most  gorgeously  colored. 

Go'lius,  Jacobus  :  mathematician  and  lexicographer  ;  b. 
At  The  Hague  in  1.506 ;  was  educated  at  Leyden,  and  was 
for  a  time  Greek  professor  of  La  Rochelle ;  was  attached  to 
the  Dutch  embassy  in  Morocco  1633,  and  in  1634  became 
Professor  of  Arabic  at  Leyden ;  was  in  the  East  1635-29 ; 
became  Professor  of  Mathematics  at  Leyden  1639.  Pub- 

lished many  translations  from  the  Arabic,  and  a  folio  Lexi- 
-con  Arabico-Latinum  (1653),  and  left  a  MS.  Persian  dic- 

tionary.    I),  at  Ijeyden,  Sept.  38,  1667. 

(TrOlomyil'ka  :  the  Comephoriis  haikalennis;  a  fish  of  the 
family  Coinejilii/ridd',  ctmght  in  Lake  Baikal  for  its  abun- 

dant oil.  which  is  extracted  by  pressure.  It  is  a  foot  long, 
without  scales,  and  is  not  edible. 

trolov'niii,  or  Golowiiin.  Vasili  or  Basil:  sailor;  b.  in 
the  Riazaii  government,  Kussia,  Apr.  8. 1776 ;  became  distin- 

guished as  a  naval  officer ;  was  sent  in  1807  to  survey  the 
shores  of  Asiatic  and  American  Russia  in  command  of 
the  sloop  of  war  Diana:  was  engaged  in  this  work  until 
1811,  when,  having  been  driven  by  lack  of  food  and  water 
to  land  upon  the  .Japanese  island  of  Kunashiri,  he  was  seized 
and  im|irisoiied  (1811-13),  but  finally  set  at  lilierty.  He 
afterward  led  an  exploring  expedition  around  the  world 
(1817-19),  and  was  |iromoted  to  be  vice-admiral  and  general 
overseer  of  the  navy.  His  Observations  upon  Japan  and 
Memoirs  of  a  Captirity  in  Japan  have  been  translated  into 
most  modern  languages,  and  were  long  the  most  valuable 
sources  of  knowledge  regarding  that  country.  He  also 
wrote  in  Russian  ̂ 1  Voi/ac/e  Round  tlie  World  (1833),  and  a 
book  giving  accounts  of  remarkable  shipwrecks,  etc.  D.  at 
St.  Petersburg,  -Inly  12,  1831. 

Goltz,  BoGUJiiL ;  humorous  and  satirical  writer :  b.  at 
Warsaw,  Mar.  30,  1801,  of  German  parents;  studied  at 
Kfinigsberg  and  the  University  of  Brcslau ;  bought  an  estate 
near  Thorn,  but  not  succeeiling  as  a  farmer  he  retired  in 
1830  to  the  small  town  of  ({(.Hub.  wliere  he  devoted  himself 

to  tlie  study  of  literature.  His  first  work  was  the  Buch  dor 
Kindlieit  (1847),  which  treats  of  the  impressions  of  child- 

hood in  the  poetical  style  of  .Jean  Paul.  After  extensive 
travels,  in  the  course  of  which  he  visited  Germany,  Italy, 
France,  England,  and  Egypt,  he  published  D(ts  Menschen- 
dusein  in  se.inen  tvettewifp'n,  Xiiycn  nnd  Zeichen  (1850),  which 
was  followed  by  Ein  J ugendlcben, :  Bioyrapliisches  Idyll 
aus  Weslprenssen  (1853).  which  dealt  with  the  experiences  of 
his  own  childhood,  and  Ijv  ]>er  Mensch  und  die  Ijinte.  (18.58), 
a  work  of  keenness  and  power.  I),  at  Thorn,  Nov.  11,  1870. 
Among  his  other  writings  are  Ein  KleinstUdter  in  Aec/ypten 
(1853) ;  Zur  Charakteristik  und  Nafurgeschichte  der  Prauen 
(1859) ;  Typen  der  (lesellschafl  (1860) ;  and  J)ie  Weltklugheit 

nnd'  die  Lebensweis/ieit  init  ihreii  corrts2)ondirenden  Stu- dien  (1869). 

(Joiuara.  go-maa'-nifi,  Francisco  Lopez,  de  (some  old  and 
modern  authors  write  the  name  Go.mara  or  Gomoka):  Span- 

ish historian;  b.  at  Seville.  1510.  He  was  educated  at,  the 
University  of  Alcala,  and  at  first  embraced  the  career  of 
arms,  but  owing  to  his  literary  tastes  abandoned  it  for  the 
priesthood.  In  1.540  he  became  the  secretary  and  chajilain 
of  Hernando  Cortes,  who  was  then  on  his  last  visit  to  S|iain  ; 
he  accompanied  his  master  on  the  Argcl  expedition,  and 
presumably  remained  with  him  until  his  death  in  1547.  Of 

Gomara's  subsequent  life  notliing  is  known,  and  tlie  date 
and  place  of  his  death  are  uncertain.  It  does  not  appear 
th;it  lie  was  ever  in  America.  His  llistoria  general  de  Ins 
Indias  was  first  published  at  Saragossa  in  two  folio  parts 

(1552-53);  the  first  part  is  general,  and  deals  lai'gely  with 
Peru ;  the  second  is  devoted  to  Mexico ;  and  in  the  third 
edition  (1554)  this  appeared  with  the  separate  title.  Cronica 
de  la  Nueva  Espiina,  con  la  conqtiista  de  Mexico,  etc.  Go- 

mara's history  was  very  pojiular,  and  was  translated  into 
French,  Italian,  and  English  ;  there  are  numerous  editions. 
Modern  historians  criticise  it  somewhat  severely.  See 
Biblioteca  de  Autores  Espanolas  (1852). 

Herbert  H.  Smith. 

(io'iiiarists,  or  Coiitra-remoiistraiils:  the  followers  of 
Francis  (xomar  (1563-1641),  a  former  ultra-Calvinistic  [larty 
in  tlie  Dutch  national  Church,  distinguished  by  their  oppo- 

sition to  the  Remonstrants  or  Arminian  party,  whose  exjiul- 
sion  their  leader  secured  at  the  .Synod  of  Dort  (1618).  See 
D(JRT,  Synod  of. 

(iombrctoii' :  town  on  the  Persian  coast,  at  the  Strait  of 
Ormuz,  belonging  to  the  imamat  of  iMiLscat.  in  Arabia.  On 
the  island  of  Ormuz  existed  a  flourishiiig  town  of  the  saiiie 
name,  established  by  the  Portuguese.  In  1632  the  Persian 
Shall  Abbas  and  the  English  disturbed  this  town,  thereby 
transferring  its  commerce  to  Gombroon  on  the  opposite 
shore.  Gombroon  rose  immediately,  and  is  said  to  liave  had 
30,000  inhabitants.  But  under  Persian  rule  it  soon  lost  its 
commerce ;  tlie  Europeans  went  away,  the  factories  fell  into 
decay,  and  the  jilace  is  now  an  insignificant  village  of  3.000 

inhabitants  called  Bender- Abbas'. 

(iomera.  go-nici'raa :  one  of  the  smallest  of  the  Canary 
islands:  Iving  20  miles  S.  W.  of  Teneriffe ;  alwmt  33  miles 

long  by  9'broad  ;  area.  144  sq.  miles.  Pop.  (1887)  14,108.  It has  the  most  wood  and  water  of  the  groiqi.  Dromedaries 
are  reared  in  considerable  numbers.  Columbus  resided  here 

before  sailing  for  the  New  World.  St.  Sebastian,  the  chief 
town  and  a  port,  has  about  3,500  inhabitants.      M.  W.  H. 

Gomperz,  gom'parts,  Theodor  :  Greek  scholar;  b.  in Eriinn,  Austria.  Mar.  39,  18:f2:  studied  at  Vienna,  where  he 
became  privat-doccnt  in  1867.  professor  extraordinary  1869, 
professor  ordinary  1873.  Member  of  the  Vienna  Academy 
since  1883.  He  is  best  known  for  his  decipherment  and 

elucidations  of  the  paiiyri  found  in  Herculaneum.  I'hilodemi 
Epicurei  de  ira  (1864):  Hercnlanische  Studien  (1886); 
Pliilodemus  de  musica  (1885).  He  also  published  valuable 
contributions  to  Demosthenes,  the  fragments  of  the  Oreek 
IVagic  Poets,  Herodotus,  and  translated  with  the  aid  of 
others  the  complete  works  of  J.  S.  Mill  (12  vols.,  Leijizig, 
1860-80).  Alfred  Gudemax. 

Clomiiti  (g5-nioo't("e)  Palm  [from  gumuti,  the  Malayan 
name] ;  the  Arenga  saccharifera.  a  very  valuable  palm-tree 
of  Annam  and  the  Malay  islands.  It  produces  sago,  palm 

wine,  palm  cabbage,  sugar,  baru  (a  substance  used  in  calk- 
ing ships),  and  especially  a  large  amount  of  Coir  (q.  v.)  more 

durable  than  that  of  the  cocoanut,  but  less  flexible  and  not 
so  good  for  the  manufacture  of  running  rigging  lor  ships. 
Cables  of  the  goniuti  coir  are  very  strong  inileed,  but  rough 
and  stiff,  sip  that  sailors  dislike  to  handle  them. 
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Goiia'ives,  Les,  las-pw-iiiiu'i-vos:  u  city  ami  imil  of  lluili ; 
capital  of  the  departiiient  of  Arlibonite;  on  (ioiiai'ves  Hay, lit  the  west  end  of  the  island ;  70  niilfs  N.  N.  W.  of  Port-au- 
Prince  (see  map  of  West  Indies,  ref.  5-0).  The  port  atlords 
excellent  anchorage  for  the  largest  vessels,  and  is  exposed 
only  on  the  western  side.  The  town  is  irropdarly  Imilt  on 
a  great  plain,  which  stretches  from  tlie  l)ay  eastward  to  the 
jMonts  Noirs  or  Black  Mountains;  this  plain  is  very  fertile, 
and  with  the  neighboring  valleys  forms  one  of  the  richest 

agricultural  districts  of  llaiti.  Gona'ivcs  was  originally  an Indian  village,  and  attained  commercial  importance  only  in 
the  nineteenth  century.  It  exports  considerable  quantities 
of  coffee  and  cotton.  Haitian  inde])endcnce  was  first  pi'o- 
claiined  at  this  place,  and  it  has  been  the  scene  of  many  im- 

portant events  in  the  history  of  the  country.  Pop.  (1887) 
estimated  at  18,000.  Herbert  11.  Siirrn. 

Gonijalvps  Dias,  Antonio:  Brazilian  poet:  b.  at  Cachias, 
province  of  JIaranhao,  in  18:i:j.  He  was  sent  by  his  parents 
to  Coimlira,  in  Portugal,  to  study  pliilosephy  and  juris))ru- 
dence,  in  order  to  fit  himself  for  a  public  career  in  Brazil. 
He  had  more  interest  in  poetry,  however,  and  soon  began  to 
Eublish  verses  in  Portuguese  periodicals.  On  his  return 
ome,  he  gave  up  his  place  as  magistrate  in  oi'dcr  to  become 

Professor  of  History ;  and  in  184()  he  publisheil  at  Rio  de 
Janeiro  his  fii'st  volume,  PrimeiroH  Cantnx.  This  was  fol- 

lowed in  1848  by  Sryundos  Cantos,  e  SestHlins  de.  Fr. 
Antao,  and  in  1851  by  Ullimos  Caii/os.  About  1850,  how- 

ever, he  had  returned  to  Europe  on  a  mission  from  tlie 
Brazilian  Government  to  study  (ierman  and  French  scien- 

tific schools.  He  remained  abroad  till  1858.  mainly  in  Ger- 
many. He  printed  in  Leipzig  a  collection  of  his  poems 

(185/),  and  in  the  same  year  the  first  four  cantos  of  an  epic 
entitled  Os  Tijmhirnfi,  T'oeina  Americano.  In  1858  ho  re- 
tui'ned  to  Brazil  in  oi-der  to  take  |jart  as  historian  and  eth- 

nographer in  the  scientific  expedition  sent  by  the  Brazilian 
Government  into  the  province  of  Ceara.  For  this  he  had 
prepared  himself  by  long  studies,  the  results  of  which  are 
to  be  found  in, several  memoirs  (cf.  Rei:  do  Inst.,  xviii.,  5 
and  289),  ami  in  his  Dicciunario  da  lingua  Tup//  chamada 
lingua  geral  dos  indigenas  do  Brazil  (Leii)zig,  1858).  G(5n- 

5alves  I)ias's  first  ])oetical  impulse  came  from  the  Brasi- 
lianas  of  Abanjo  Pobto-Alegre  {q.  v.).  and  he  continued  to 
be  a  writer  ardently  national  and  eager  to  give  expression 
to  the  life  of  the  Brazilians,  whether  indigenous  or  Portu- 

guese. In  this  he  was  eminently  successful,  and,  in  the  words 
of  the  Spanish  critic,  Juan  Valera,  he  became  "  the  most 
popular  of  all  the  Brazilian  poet  s."  See  Cantos,  Collectw  de 
pnezias  de  A.  Cron(alve.s  Bias  (3d  ed.  Leipzig,  1860) ;  also 
the  review  Ouanabara,  founded  and  edited  by  him  in  con- 

junction with  Aranjo  Porto-AIegre  and  Manoel  de  JIacedo 
(q.  ('.).  A.  R.  ]\Iarsh. 

(xOiiPOiirt.  gon'koor' :  the  name  of  two  brothers — Edmond 
Louis  Axtoine  Huot  de  Goxcourt,  b.  at  Nancy,  May  26. 
1832,  and  Jules  Alfred  Huot  de  Goxcourt,  b.  in  Paris, 
Dec.  17,  1830,  sons  of  Jean  Antoine  Huot  de  Goncourt,  dep- 

uty to  tlie  National  Assembly  of  1789 :  celebrated  as  joint 
authors  of  a  number  of  brilliant  writings — historical  and 
critical  essays,  novels,  dramas,  all  belongnig  to  the  realistic 
school.  Conspicuous  among  those  works  are  Hisfoire  de  la 
societe  franfaise  pendant  la  Eerolution,  ef  sous  le  Birectoire 
(1851-.55,  2  vols. ;  3d  ed.  1865) ;  Portraits  infimes  du  XVIII. 
siecle  (1856-58,  2  vols. ;  new  ed.  1878) ;  Histoire  de  Marie- 
Antoinette  (1858:  numerous  editions);  Les  Maitresses  de 

i/OM('.<!  XF.  (I860.  2  vols.;  reissued  in  three  series  with  the 
titles  la  Bu  Barry,  la  Pompadour,  la  Burlie,sse  de  Clidieau- 
roux  et  ses  saurs,  1878-79);  L'Art  du  XVIIP  siecle  (1874, 
3  vols.) ;  the  novels  Benee  Mauperin  (1864) ;  Idees  et  Sensa- 

tions (1866);  Manette  Salomon  (1867,  3  vols.);  3Iadame 
Gervaisnis  (1869) ;  the  drama  Ilenriette  Marechal  (played  in 
1865) ;  Pages  retrouvees  (1886) ;  Prefaces  et  manifesies  lit- 
teraires  (1888);  Journal  des  Goncourt  (1st  series,  3  vols., 
1887-88;  2d  series,  by  Edmond  de  Goncourt,  1890).  After 
the  death  of  Jules,  which  occurred  at  Auteuil,  June  20, 
1870,  Edmontl  published  among  other  works  VCEurre  de 

Watleau  (1876);  I'CEuvre  de  Prud'lion  (1877);  Lalille  Etiia 
(1878);  IjCS  fi-eres  Zenigaiino  (1879);  La Maison  d'un  Artiste 
(1881);  Cherie  (1884);  Madame  Saint-IIuberti.  3/lle.  Clai- 
ron  (1885, 1890) ;  a  drama.  La  Patrie  en  danger  (1873),  origi- 

nally called  Mile,  de  la  Pochedragon  (played  in  1888);  and 
dramatized  Germinie  Lacertenx.  a  romance  by  the  two 

br<4,luM-s.  This  was  put  on  the  stage  in  1887.  See  the  Let- 
tres  de  Jules  Goncourt  i'1885).  Edmond  Louis  died  Julv 
10,  1890. 

Goii'da  (Gontlia,  a  caltlefold) :  a  district  of  Fyzabad, 
Ou<lh.  British  India;  between  26'  46'  ami  27°  50  N.  lat. 
and  81'  35'  and  82'  48'  E.  Ion.;  just  S.  of  tlie  Himalaya*. 
Area,  2,881  sq.  miles.  It  Is  traversed  by  the  Gogra  river, 
and  is  a  vast  alluvial  plain  dotted  witk  lakes  and  groves  of 
mango-trees.  Rice,  wheat,  and  barley  are  the  chief  ]jrod- 
ucts.  Pop.  1.300,000,  nearly  all  Hindus.  The  capital  is 
Gonda,  a  town  formerly  celebrated  for  the  manufacture  of 
shields,  now  of  little  importance.    Pop.  15,000.    M.  W.  H. 

Gon'dar  (properly  Guendar):  city  of  Abyssinia;  in  lat. 
12'  35'  N.  and  Ion.  37°  31'  57"  E. ;  on  the  ridge  and  slope  of 
a  southern  spur  of  the  Wogara  Mountains,  at  an  elevation 
of  about  7,000  feet  above  the  sea  and  1,200  feet  above  Lake 

Tana  (see  map  of  Africa,  ref.  4-G).  In  the  Ijeginning  of  the 
seventeenth  century,  under  the  government  of  the  negus 
Fasilidas,  whose  name  as  king  wa.s  Aslem-Seged,  Gondar 
was  made  the  capital,  and  is  said  to  have  had  50,000  inhab- 

itants, wliile  in  the  period  between  18.52  and  1862,  as  esti- 
mated by  Th.  von  Heuglin,  its  j)opulation  was  6,000  or  7,000 

only.  The  city  consists  of  several  extensive  quarters,  sepa- 
rated from  each  other  by  barren  commons  and  mounds  of 

rubbish,  but  at  a  distance  it  presents  from  all  sides  an  im- 
posing and  wonderful  aspect,  with  its  picturesque  groups  of 

trees,  its  churches  with  tlieir  high  conical  roofs. and  its  royal 
palace,  built,  according  to  thi'  Portuguese  taste  of  the  Mid- 

dle Ages.  The  northernmost  quarter  of  the  city,  called 
Abun-Bed,  contains  the  residence  of  the  patriarch  (ahuna), 
and  is  separated  by  a  brook  flowing  westward  from  the  po- 

litically free  state,  Etsege-Bcd,  where  the  higher  clergy  and 
the  religious  orders  live.  The  quarter  of  Debra  Birhan  (the 
church  of  the  light),  with  a  church  of  the  same  name, 
extends  to  the  S.  and  E. ;  and  that  of  Gempsa-Bed  (the 
palace-quarter)  meets  Etsege-Bed  to  the  N.  W.  and  Debra 
Birhan  to  the  E.  Here  the  royal  palace.  Gemp,  arises  among 
miserable  huts  thatched  with  straw,  a  high,  towering  castle, 
encircled  with  walls  surmounted  by  towers  and  pinnacles. 
At  some  distance,  and  to  the  S.  W.  of  Gempsa-Bed,  the 
large  market-place  is  situated;  on  the  slope  to  the  S.  the 
Mohammedan  quarter.  Islam-Bed ;  and  directly  S.  W.  the 
Jewish  suburb.  Felasa-Bed.  The  streets  are  narrow  and 
crooked,  partly  paved  with  basalt,  but  fiartly  covered  with 
dirt  and  rubbish.  The  finer  dwellings  are  low  circular 
houses  of  two  stories,  built  of  unliewn  stones,  cemented 
with  lime.  Gondar  contains  44  churches,  with  1,200  eccle- 
siastics. 

Gondoko'ro,  or  IsmaiHa,  ees-raaa-eelyaa :  an  African 
village;  celebrated  in  the  history  of  exploration;  on  the 

White  Nile,  near  the  parallel  of  5°  N.  It  was  formerly  a 
center  of  the  ivory  and  slave  trade.s.  In  1846  a  Roman 
Catliolic  mission  station  was  placed  there.  Ijut  abandoned 
on  account  of  a  famine  in  1859.  The  town  itself  is  now  all 
but  abandoned.  M.  W.  H. 

Gon'dola  [=Ital.,  dimin.  of  older  gonda.  gondola] :  a  boat 
about  30  feet  long  and  4  feet  wide,  used  on  the  canals  of 
Venice  and  in  other  parts  of  Italy.  The  Venetian  gondolas 
have  curved  ends,  which  rise  out  of  the  water,  the  bow  be- 

ing ornamented  with  a  serrated  iron  plate.  The  sjiace  in 
the  center  of  the  gondola  is  usually  canopied  and  curtained 
to  form  a  shelter  for  the  occupants.  The  lavish  ornamenta- 

tion of  gondolas  in  Venice  led  in  the  sixteenth  century  to 
the  passing  of  laws  forbidding  distinctions  of  ornament  and 
color,  foreign  ambassadors  and  the  patriarch,  if  a  cardinal, 
being  excepted ;  hence  black  came  to  be  the  prevailing  color 
for  gondolas.  The  gondola  is  propelled  by  one  or  two 
rowers,  who  stand  at  their  oars.  In  parts  of  the  U.  S.  flat 

boats  used  for  heavy  merchan<lise  are  called  gondolas  (\'ul- 
garly  pronounced  gundelo). 

Goilds:  a  non-Aryan  or  Dravidian  race  of  Central  India, 
whose  name  is  seen  in  Gundwana.  the  principal  district 
where  they  dwell.  (See  Dravidian  Laxguaoes.)  They  are 
small,  strong,  hardy,  and  brave,  totally  distinct  from  the 
Hindus  in  language,  religion,  and  habits;  have  no  caste, 
except  so  far  as  they  have  adopted  Hindu  customs,  for  the 
Raj-Gonds  are  partly  of  Rajpoot  descent,  and  have  some 
elements  of  Hindu  civilization,  and  some  Gonds  have  at- 

tached themselves  as  pariahs  to  Hindu  society.  The  Gonds 
number  about  1.500.000. 

Goii'faloii,  or  Goii'faiioii  [for  gonfanon  <  M.  Eng.  ̂ on- 
fanon.  from  O.  Fr.  g(;nfanon  >  gonfalon,  from  Media?T. 

Lat.  gonfa'no.  bannci-,  from  0.  H.  Germ,  gvndfano,  battle- 
flag  ;  gund,  battle  -t-  fano  (>  Mod.  Germ.  Fahne  :  Eng.  vane), 
flag] :  in  mcdianal  Italy  the  banner  or  standard  of  a  city,  a 
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monastery,  or  a  church.  The  bearer  of  this,  and  in  some 
cases  the  chief  magistrate  of  a  town,  was  called  a  gonfal- 
onier. 

Gong'  [from  Javanese  gong,  gong] :  an  East  Indian  and 
Chinese  instrument ;  a  sort  of  cymbal,  which  emits  a  loud 
sound  on  percussion.  A  bronze  with  78  parts  of  copper  and 
22  of  tin  (Klaproth)  is  a  common  material  for  gongs.  It  is 
stated  that  gongs  are  at  first  brittle,  and  have  to  bo  annealed 
and  then  hardened  before  use.  A  leather-covered  wooden 
mallet  is  used  for  striking  the  gong. 

(iloiigora  y  Argote,  Luis,  de :  poet  ;  b.  in  Cordova, 

Spain,  July  11,  l.'iOl.  He  is  the  Spanisli  representative 
par  excellence  of  that  affected  ami  labored  style  known  in 
England  as  euiihuism,  in  Italy  and  France  as  marinism, 
and  in  Spain  as  culteraniamo,  or,  from  this  very  poet,  r/oiigo- 
rUmo.  The  details  of  his  life  are  unimportant.  At  fifteen 
he  was  studying  law  at  Salamanca,  though  he  must  also  have 
been  giving  some  time  to  the  muses,  for  already  in  1584  he 
was  well  known  as  a  poet.  In  that  year  Cervantes  devoted 
to  him  a  copla  of  the  versified  catalogue  of  the  poets  of 
Spain,  which  he  put  into  tlie  mouth  of  Caliope,  in  his 
Oalatea  (Galatea,  ed.  1784.  ii.,  p.  284;  Bibl.  tie  Aut.  En- 
panoles,  i.,  p.  88).  Nevertheless,  tiongora  found  fortune 
shy  and  hesitating,  and  was  obliged  to  return  to  Cordova, 
where  he  lived  some  twenty  years,  poor  and  unappreciated. 
Finally,  to  insure  his  old  age  against  want,  he  became  a 
priest ;  and  soon  after,  about  1605,  he  went  to  Valladolid, 
then  the  residence  of  the  court,  and  entered  upon  the  weary 
and  disappointing  life  of  a  seeker  for  the  favor  of  the 
great.  He  obtained  the  good-natured  patronage  of  the 
Duke  of  Lerma  and  of  the  Jlanjuis  of  Siete-Iglesias,  and 
through  them  an  honorary  chaplaincy  to  Philip  III.  At 
last  the  great  Count-Duke  Olivares  noticed  him,  and  he 
seemed  on  the  way  to  see  his  ambitions  satisfied.  But  his 
health  was  already  broken,  and  in  1627  he  had  to  return 
to  Cordova,  to  die  on  May  33.  The  poems  of  Gongora  were 
not  printed  during  his  life,  probably  from  motives  of  policy, 
though  there  exists  in  the  library  of  Don  Pascual  de  Gayan- 
gos  in  Madrid  a  magnificent  manuscript  of  them  in  four 

volumes,  corrected  by  the  poet's  own  hand.  In  the  year  of 
his  death  (1627),  however,  they  were  published  by  his  friend 
Juan  Lopez  de  Vicufia,  under  the  title  Ohras  en  verso  del 
Ilomero  Espailol,  in  Madrid,  with  a  Life  by  his  friend 
Hozes  (1638,  and  again  1654) ;  once  more  in  Madrid,  with 
commentary  by  Garcia  de  Salcedo  Coronet  (3  vols.,  1636—49). 
The  most  available  modern  edition  is  in  the  Bihlioteea  de 
Aiitores  Espa Holes  (t.  xxxii.,  p.  425.  seq.,  Madrid,  1873).  In 

this  we  find  Gongora's  poetical  achievement  to  consist  of 183  sonnets,  numerous  canciones,  or  odes  (among  them  a 
fine  one  on  the  invincible  Armada),  133  romances,  or  bal- 

lads, numerous  epigrams  and  short  pieces  called  letrillas, 
decimas.  etc.,  and  two  or  three  short  poetical  pastorals. 
The  earlier  poems  are  remarkable  for  their  simplicity  and 
directness,  but  in  the  later  Gongora,  apparently  of  set  pur- 

pose, in  order  to  obtain  public  notice,  adopted  the  intricate 
and  difficult  style  of  which  mention  has  already  been  made. 
As  a  consequence  few  could  understand  him,  and  his  ad- 

mirers found  it  necessary  to  provide  his  works  with  commen- 
taries far  more  extensive  than  the  works  themselves.  Of 

these,  the  most  elaborate  was  that  of  Coronel,  named  above ; 
the  most  valuable  that  of  Jose  Pellicer,  Lecciones  solemnes 
d  las  ohras  de  Jjiiis  de  Gongora  (Madrid,  1630).  See  Ed- 

ward ("burton.  Gongora,  an  Historical  and  Critical  Essay, 
etc.,  with  Translations  (3  vols.,  London,  1863). 

A'.  R.  Marsh. 

Goniatl'tes  [Mod.  Lat.,  deriv.  of  Gr.  yavia.  angle]:  a 
genus  of  fossil  cephalopods  of  the  family  Ainmonittdce; 
characterized  by  the  structure  of  the  septa,  which  arc  lobed, 
but  without  lateral  dentieulations;  they  consequently  ex- 

hibit a  continuous  undulating  line.  Some  150  species  from 
Paleozoic  strata  are  described.     See  Ajhioxoidea. 

Gonid'ia :  See  Lichens. 

Goiiiom'etcr  [from  Gr.  ywvla,  angle  +  /ifTpov.  measure, 
measurer]  :  was  originally  the  instrument  for  measuring  all 
angles.  Its  use  is  now  almost  entirely  restricted  to  those 
instruments  used  in  measuring  the  angles  of  crystals.  Goni- 

ometers are  divided  into  two  classes — goniometers  of  ap- 
plication and  goniometers  of  reflection.  The  first  consist 

of  two  strips  of  steel,  wliich  can  be  applied  to  the  faces  of 
the  crystal.  The  second  are  constructed  so  as  to  make  use 
of  the  reflection  of  an  image  seen  successively  in  different 
faces  of  a  crystal.     The  first  application  goniometer  was  in- 

vented by  Caringeau  in  1783.  It  was  ilji'  one  used  by  Flaijy 
in  his  researches,  and  afterward  received  the  name  of 

"  Ilaiiy's  goniometer."  It  is  founded  upon  the  principle 
that  if  any  two  straight  lines  cut  each  other,  the  opposite 
angles  are  equal.  This  instrument  (Fig.  1),  as  Caringeau 

constructed  it,  is  composed  of  a  semicircle  hinged  at  t)0',  to 

Fig.  l.—Caringeau's  goniometer. 

which  two  arms  of  steel  are  attached,  which  are  applied  di- 
rectly to  the  angle  to  be  measured.  One  of  these  has  no 

movement  of  rotation,  but  moves  horizontally  on  the  pins  e 
and  /,  its  upper  edge  always  remaining  at  zero.  The  other 
is  movable  on  the  pin  /,  and  can  be  made  to  assume  any 
angle  with  the  horizontal  arm.  One  of  its  edges  is  beveled 
to  facilitate  reading  the  angle.  The  arms  can  be  lengthened 
or  shortened  at  will.  The  operation  of  measurement  con- 

sists in  applying  one  end  of  the  arms  to  the  faces  of  the 
crystal,  and  reading  the  angle  shown  on  the  circle  by  the 
other.  When  the  crystal  is  engaged  in  a  gangue,  ani  the 
extremity  of  the  semicircle  prevents  the  application  of  the 
arms,  it  can  be  turned  back  on  its  hinge.  The  instrument 
so  arranged  is  heavy,  and  requires  great  skill  in  use.  For 
this  reason  Brongniart  detached  the  arms  from  the  semi- 

circle, so  that  they  can  be  applied  independently  of  it,  and 

the  instrument  so  constructed  is  called  "  Brongniart "s  goni- 
ometer," and  is  the  modification  in  general  use.  This  goni- 

ometer gives  rapidly  an  approximation  to  the  real  angle 
when  it  is  necessary  to  determine  it  within  a  degree.  The 
defect  of  such  an  instrument  is  that  it  is  impossible  to 
verify  whether  it  has  been  well  adjusted.  It  requires  great 
skill  to  place  the  plane  of  the  arms  perpendicular  to  the 
surface  of  the  crystal  and  the  edge  parallel  to  it.  Some- 

times the  nature  of  the  crystal  prevents  it,  as  when  the 
faces  are  rough  or  are  unequally  laminated.  Generally  the 
crystals  to  be  measured  are  quite  small,  and  the  surfaces  too 
small  to  obtain  an  exact  measurement  of  the  angle,  so  that 
any  imperfection  of  manipulation  is  necessarily  magnified. 
In  most  cases  approximate  measurements  are  sufficient  both 
to  recognize  the  nature  of  the  mineral  and  to  describe  it. 
But  when  its  physical  properties  are  to  be  studied,  these 
values  are  not  sufficiently  exact,  and  a  reflecting  goni- 

ometer must  be  useil. 
The  idea  of  using  the  reflecting  property  of  the  faces  of 

crystals  for  measuring  angles  was  first  suggested  by  Mains, 
but  Dr.  WoUaston  first  applied  it.  His  goniometer  was  first 
called  the  reflecting  goniometer,  but  afterward,  when  sev- 

eral based  upon  the  same  principle  had  been  invented, 
"  Wollaston's  goniometer."  It  gives  measurements  within 
a  few  minutes  ;  it  can  be  used  almost  as  easily  as  the  appli- 

cation goniometer,  and  the  errors  which  a  skilled  person  is 
likely  to  commit  are  very  much  less.  But  it  is  necessary  to 
its  applicabilitv  that  tlie  faces  of  the  crystal  should  be 
brilliant,  and  when  that  is  the  case  their  small  size  is  no 
obstacle,  as  crystals  can  be  measured  which  are  only  a 

millimeter  square.  An  angle  is  measured  with  these  instru- 
ments by  causing  the  crystal  to  rotate  around  the  edge  of 

the  angle,  from  a  given  position  of  one  of  the  faces,  until 
the  other  has  taken  the  same  position :  a  position  deter- 

mined by  the  coincidence  of  images  observed  in  each  of 
the  two  faces  successively,  the  eye  remaining  fixed.  The 
value  of  the  rotation  is  measured  upon  a  graduated  circle 
placed  perpendicularly  to  the  edge  of  the  crystal,  which 
gives  the  complement  of  its  angle. 

Wollaston's  goniometer  (Fig.  2)  will  give  within  a  minute 
the  inclinationof  planes  which  are  almost  invisible.  It  is 
composed  of  a  vertical  graduated  circle,  divided  upon  its 
edge  to  half  degrees.  Through  its  center  two  arms  are  ar- 

ranged, supported  in  a  fixed  upright.  One  of  them  carries 
the  circle,  and  is  made  to  turn  both  the  circle  and  the  crys- 
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tal-lii)l(li-r.  Tiiis  arm  is  ImlldW.  iiml  fiirrics  in  its  anlt-rior 
aiiollicr  arm,  which  moves  iiideiieiiilently  of  tlio  circle,  and 
upon  wliich  I  he  support,  for  the  crystal  is  placed,  which 
consists  of  two  arms  with  a  joint  whicli  allows  a  rotation  of 

Fig.  2.  — Wollaston"s  goniometer. 

180°.  The  whole  arm  lias  a  rotation  of  .360°.  Through 
one  end,  at  right  angles  to  it,  a  piece  of  round  steel  is  passed, 
which  is  slit  to  receive  a  plate  of  thin  brass,  on  which  the 
crystal  is  placed.  Attached  to  the  fixed  support  of  the  cir- 

cle is  a  vernier. 
The  instrument  is  placed  for  use  on  a  table  5  to  6  meters 

from  an  o]ien  window,  so  that  two  horizontal  lines  A  B  of 
some  distant  building  may  be  seen,  or  two  window-bars,  or 
lines  drawn  for  the  purpose.  The  circle  is  made  vertical. 
To  facilitate  this  adjustment  the  foot  of  the  instrument  is 
provided  with  thumb-screws  and  small  glass  levels.  The 
crystal  Is  then  fixe<l  on  its  support  with  wax.  so  that  one 
of  the  faces  D  C  (Pig.  3)  of  the  angle  D  C  E,  and  their  edge, 
is  at  right  angles  to  the  plane  of  the  circle,  and  as  near  as 
possible  in  the  prolongation  of  the  axis  of  the  instrument. 
The  eye  is  now  brought  so  near  the  crystal  that  the  reflec- 

tion of  the  lines  A  and  B  may  be  seen,  and  the  image  of 
the  upper  line  is  brought,  by  turning  the  crystal,  to  the 
lower  line  as  seen  directly,  with  which,  by  proper  adjust- 

ment, it  must  be  made  to  coincide.  The  crystal  is  then 
turned  until  the  reflection  of  the  image  at  A  is  seen  in  the 
second  face  C  E,  and  a  similar  adjustment  is  made  with 
this.     The  0  of  the   circle  and  vernier  are   then   brought 

Fig.  3.— "Wollaston's  goniometer. 

together  by  turning  the  large  thumb-screw  D  (Fig.  2) ; 
when  the  circle  is  at  zero  the  small  thumb-screw  is  turned 

■until  the  line  is  seen  as  before  in  the  first  face.  The  eye 
remaining  fixed,  the  circle  and  crystal  are  turned  together 
until  a  new  coincidence  is  observed  in  the  second  face. 
The  numV)cr  of  degrees  and   minutes  which  measure  the 

rotaliou  of  the  crystal  is  then  read.  It  is  essential  that 
the  eye  should  remain  fixed — a  condition  which  is  easily 
fulfilled,  since  the  faces  of  the  crystal  are  usually  very 
small,  and  it  .sometimes  hapjieiis  that  they  are  not  dis- 

tinctly visilile,  although  the  rellected  line  is. 
Dr.Kupfc-r  pidilished  in  Berlin  in  182.5  a  treatise  on  the 

theory  of  Wollaston's  goniometer,  in  which  lie  details  the 
possible  causes  of  error  attending  its  use.  He  shows  that 
the  conditions  necessary  for  exact  measurement  are — (1) 
That  the  crystal  must  be  small,  and  tliat  its  edge  must  be 
as  near  the  axis  as  possil)le,  and  parallel  to  it,  and  if  possi- 
l)le  in  its  prolongation,  or  at  least  must  have  a  very  small 
eccentricity.  (2)  Tliat  the  refiected  lines  sliall  both  be  as 
far  as  possilile  from  the  instrument,  and  at  exa<-tly  the  .same 
distance  from  the  crystal.  As  this  can  seldom  be,  the  in- 

strument must  be  so  platted  that  the  jilane  of  the  circle 

shall  cut  the  refiected  lines  at  right  angles.  (3)  1"he  axis  of 
rotation  of  the  circle  must  be  in  the  plane  which  divides 
tlie  angle  t;o  be  measured  into  two  equal  parts.  Thus  the 
two  normals  of  the  faces  start  from  a  ])oint  of  the  axis,  turn 
round  their  point  of  intersection,  and  are  brought  so  that 
the  two  faces  occui)y  successively  the  same  position.  If  the 
axis  is  at  a  distance  from  the  bisecting  plane,  the  normals 
drawn  from  a  point  of  this  axis  to  the  faces  will  be  unequal, 
and  one  of  the  faces  will  not  take  the  place  of  the  other.  It 
can  only  become  parallel  to  it.  The  error  which  this  may 
occasion  will  be  less  in  proportion  as  the  fixed  lines  are  more 
distant,  and  by  taking  them  far  enough  off  may  be  practi- 

cally eliminated. 
By  numerous  repetitions  made  by  turning  back  the  crys- 

tal after  each  oVjservat  ion  without  turning  back  the  circle, 
personal  errors  or  the  errors  of  graduation  may  be  nearly 
or  quite  eliminated,  and  a  result  reached  within  a  minute 
of  the  truth.  When  observations  are  repeated,  though  with 
great  care  and  under  the  most  favoralile  circumstances, 
variations  in  the  readings  are  observed,  which  may  attain 
the  value  of  some  minutes.  It  is  only  by  taking  the  mean 
of  many  that  it  is  possible  to  get  the  exact  value  of  the 
angle. 

As  it  is  difficult  to  find  two  lines  at  exactly  the  same  dis- 
tance, most  crystallographers  choose  only  one.  and  have  this 

reflected  in  a  mirror  attached  to  the  foot  of  the  instrument 
(see  Fig.  2).  This  mirror  reproduces  the  image  of  the  upper 
line  at  the  same  distance  below  that  the  line  itself  is  aViove, 
and  with  this  the  one  reflected  from  the  crystal  is  made  to 
coincide.  In  this  way  the  equality  of  the  distances  of  the 
two  lines  with  regard  to  the  crystal  is  fulfilled.  The  cross- 

hairs of  a  telescope  would  answer  equally  well.  The  tele- 
scope has  the  advantage  of  giving  very  exact  results,  but  it 

is  difficult  to  use  when  the  reflecting  power  of  the  crystal  is 
small.  Sometimes  a  single  point,  instead  of  a  line,  is  taken, 
and  its  image,  reflected,  is  made  to  coincide  with  the  inter- 

section of  two  cross-hairs  of  a  telescope. 
The  principal  mistakes  which  can  arise  in  using  Wollas- 

ton's goniometer  are — (1)  The  errors  of  adjustment  of  the 
crystal,  caused  by  the  eccentricity  of  the  edge.  This  may 
be  eliminated  by  two  readings,  turning  the  instrument  so 
that  they  are  made  alternately  on  the  right  and  left  hand. 
(2)  Other  errors  arise  from  the  imperfection  of  the  instni- 
ment,  both  as  to  its  divisions  and  its  centering,  and  from  the 
fact  that  the  position  of  the  observer  is  not  ab.solutely  fixed. 
These  may  be  made  exceedingly  small  by  repeating  the 
measurement. 

Ifiischerhch's  Goniometer. — Jlitscherlich  has  avoided  the 
inconvenience  of  keeping  the  eye  fixed  by  adding  a  tele- 

scope to  the  instniment.  The  graduation  of  the  circle  is  so 
fine  that  readings  can  be  made  within  10  inches.  The  light 
falls  on  the  vernier  and  on  the  graduations  of  the  circle 
through  a  screen  of  oiled  paper.  Tlie  microscopes  are  fixed 
to  a  movable  support,  so  that  the  whole  line  of  the  vernier 

can  be  overlooked.  The  hollow  axis,  as  in  Wollaston's  goni- 
ometer, carries  the  circle.  The  inner  solid  axis  carries  the 

crystal  and  the  apparatus  for  liolding  it.  The  instrument 
carries  a  telescope  of  very  small  magnifying  power,  with 
cross-hairs,  which  moves  in  a  vertical  plane  on  jiivots.  It  has 
also  a  movement  of  rotation  to  the  riglit  and  left  on  the  rod 
which  fits  into  the  jiillar.  The  ]iillar  has  a  lateral  motion  by 
means  of  the  slide  upon  which  it  rests.  Jlitscherlich  recom- 

mended the  use  of  an  eye-piece  and  objective  whose  foci  are 
about  33  mm.,  both  of  them  alike  or  very  nearly  so.  In 
order  to  eliminate  parallactic  errors  the  cross-hairs  must  be 
made  to  coincide  with  the  reflected  image  seen  through  the 

objective.  The  adjustments  must  be  such  that  the  move- 
ment of  the  observing  telescope  shall  be  in  a  plane  parallel 
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to  that  of  the  prnihiiiled  circle.  As,  during  observation,  llic 
movements  of  llie  hand  are  a])t  to  be  brusque,  it  is  difficult 
to  bring  the  image  of  the  reflected  line  into  perfect  contact 
with  the  line   seen   dircelly.     The  supjiort   for   the  crystal 

carries  for  this  reason  a  number  of  adjusting  screws,  and  a 
knife-edge  which  is  in  the  exact  prolongation  of  the  axis, 
and  so  arranged  that  after  the  edge  of  the  angle  has  been 
brought  into  contact  with  it,  it  can  be  turned  back  out  of 
the  way.  The  crystal  is  fixed  with  wax  on  the  small  plate. 
It  can  then  be  raised  or  lowered,  or  rotated  to  the  right  or 
left,  or  vertically  and  horizontally,  by  the  adjusting  screws. 

In  measuring  with  Jlitscherlich's  goniometer  exactly  the 
same  conditions  are  to  be  fulfilled  as  in  using  Wollas'ton's. The  telescope  allows,  however,  of  using  a  single  point,  which 
is  made  to  coincide  with  the  point  of  intersection  of  the 
cross-hairs  of  the  telescope.  The  instrument  as  constructed 
by  Mitscherlich  had  only  a  single  telescope.  Later,  a  sec- 

ond was  added.  The  objective  of  the  second  telescope  is 
turned  toward  the  crystal,  and  its  cross-hairs  serve  as  an  ob- 

ject whose  reflection  is  seen  by  the  first.  When  it  is  used 
in  a  dark  room  the  light  of  the  sun  is  directed  through  a 
small  aperture  on  to  the  eye-piece,  or  a  light  is  placed  be- 

fore it,  to  illuminate  the  cross-hairs.  When  these  are  in  the 
focus  of  the  objective  they  answer  the  purpose  of  a  line  at 
an  infinite  distance.  The  instrument  is  really  only  a  per- 

fected Wollastori  goniometer. 

JIaUard's  Collimator. — In  making  measurements  with  the 
ordinary  WoUaston  goniometer  two  errors  are  likely  to  oc- 

FiQ.  5.— Wollaston's  goniometer  and  Mallard's  collimator. 

cur.  One  of  these  arises  from  tlie  changes  which  take  jilace 
in  the  position  of  the  eye  during  the  measurements,  and  the 
other  from  the  fact  that  the  crvslal  is  not  placed  exactly  in 

the  prolongation  of  the  axis  of  the  instrument,  so  that'the 
angle  to  be  measured  is  not  exactly  bisected  by  the  plane  of 
rotation.  When  telescopes  are  used,  as  in  the  Mitscherlich 
goniometer,  the  absorption  of  light  by  the  lenses  is  such  as 
at  times  to  make  the  measurement  impossible. 

To  oliviate  this  inconvenience  Jlr.  l^lallard,  of  the  School 
of  Mines  in  I'aris,  has  d('vi,sed  an  instrument  which  he  calks 
a  collimator,  whose  object  is  to  overcome  these  difficulties. 
The  instrument  is  shown  at  Fig.  ;>,  and  consists  of  a  tube, 
the  interior  of  which  is  blackened,  in  one  end  of  which  there 
is  a  lens,  I.  fitted  to  slide  in  and  out  of  the  tube  H,  so  as  to 
allow  of  changing  the  focal  distance.  At  the  other  end  a 
slide,  J,  moves  in  V  grooves,  and  can  be  pushed  in  and  out 

J 

Fig.  6.— Signal  slide  of  Mallard's  collimator. 

at  will.  This  slide  (Fig.  6)  has  five  .slots  in  it  which  ser\-e 
as  signals  to  be  reflectetl  on  the  surface  of  the  crystal.  The 
sides  of  this  slide  are  notched,  so  that  whenever  any  of  the 

openings  are  exactly  opposite  the  center  of  the  len.s"a  catch worked  I.>y  a  spring  falls  into  tlie  notch  and  holds  it  in 
place.  Tlie  tube  with  the  lens  and  slide  is  suiiported  on 
a  base  which  has  three  leveling  screws,  and  which  carries 
two  slotted  uprights,  K.  in  which  the  tube  H  can  be  fixed  to 
any  desired  height  by  means  of  thumb-screws,  M.  It  there- 

fore moves  up  and  down  in  parallel  planes.  Generallv  the 
tube  has  no  other  motions,  but  a  movement  of  rotation 
around  the  thumb-screws  might  be  given  to  it.  Behind  the 
slide  a  gas-lamp  is  fixed,  which  serves  to  throw  the  reflection 
of  the  slots  on  to  the  lens.  The  lens  ought  to  be  at  least  4 
inches  in  diameter.  It  must  be  large  enough  to  insure  that 
a  part  of  the  central  rays  shall  fall  both  on  the  crystal  and 
on  the  mirror,  R,  carried  on  the  axis  of  the  instrument,  which 
has  a  movement  in  three  planes  jierpendicular  to  each  other, 
one  of  which  is  in  the  direction  of  the  axis  of  the  goni- 

ometer. Only  the  central  [jart  of  the  lens  I,  which  throws 
the  image  on  to  the  crystal,  need  be  achromatic.  The  ob- 

ject reflected  by  the  mirror  is  rendered  achromatic  l>y 
colored  glasses  which  are  placed  before  the  mirror.  The 
slots  ah  c  d  in  the  slide  J  are  fixed,  but  the  slide  carries 
two  other  slots,  e  and/,  which  can  be  ojiened  and  closed  at 
will  by  the  thumb-screw  E.  Any  one  of  these  slots  may  be 
placed  in  such  a  jiosition  that  the  light  from  the  gas-bui-ner 

may  be  thrown  to  the  center  of  the  lens.  \\'hen  the  image of  the  slot  reflected  on  the  crystal  becomes  superposed  on 
the  image  seen  by  reflection  in  the  mirror,  the  mirror  and 
the  face  of  tlie  crystal  are  parallel.  Great  exactitude  is  not, 
however,  arrived  at  when  two  images  of  the  same  slot  are 
superposed.  The  slots  a  and  h  are  called  signals,  and  be- 

low them  are  other  forms,  c  and  d.  which  have  a  direction 
parallel  to  the  others.  The  lower  one  iloes  not  give  a  good 
image  on  the  ciystal.  but  it  does  on  the  mirror,  and  as  it  is 
colored  by  the  glass,  by  sui)er|_iosing  these  two,  an  exactitude 
up  to  30  seconds  is  easily  obtained.  The  faces  of  the  crystal 
and  of  the  mirror  in  this  operation  are  no  longer  exactly 
parallel,  but  if  the  axis  of  the  lens  is  nearly  at  right  angles 
to  the  axis  of  the  collimator,  the  error  is  very  small.  The 
mirror  R  may  make  an  angle  of  40  to  50  degrees,  and  is  fixed, 
except  for  the  small  amount  of  movement  necessary  to 
place  it,  parallel  to  the  axis  of  rotation.  As  the  crystal  to 
lie  measured  may  be  of  very  variable  dimensions,  tliis  mir- 

ror has  three  movements  at  right  angles  to  each  other,  it 
remaining  all  the  while  parallel  to  itself.  This  is  most 
easily  accomplished  by  adapting  it  to  the  axis  of  the  goni- 

ometer on  the  crystal  support  used  liy  Dr.  Groth  in  his  goni- 
ometer. This  method  can  also  be  used  for  the  measurement 

of  indices  of  refraction. 

This  collimator  can  be  used  with  any  reflecting  goniom- 
eter, but  it  is  of  the  greatest  use  when  the  goniometer  is  pro- 

vided with  a  crystal  carrier  like  that  invented  by  Dr.  Groth 
and  shown  in  Figs.  5  and  8.  It  has  two  movements  in  planes 
at  right  angles  to  each  other,  and  has  two  movements  of  ro- 

tation also  at  right  angles,  so  that  the  crystal  may  lie  ad- 
justed for  the  slightest  errors  of  position. 

Bahinet's  Goniometer. — Babinet's  goniometer  was  in- venteil  to  measure  indices  of  refraction,  but  can  be  used 
quite  as  well  for  the  measurement  of  angles.  It  is  founded 
upon  the  same  principles  as  that  of  Wollaston.  The  plane 
of  the  circle  may  be  either  horizontal,  inclined,  or  vertical, 
the  set  screws  on  the  top  of  the  foot  allowing  of  its  being 
placed  at  any  angle  between  the  horizontal  and  the  vertical. 
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The  direction  of  the  linos  of  reference  is  determined  Ijy  tlie 
inclination  of  the  circle.  The  circle  carries  two  telescopes, 
and  !i  moval)le  arm  with  a  vernier  attached.  IJoth  telescopes 
are  movable,  but  one  of  them  is  fixed  at  the  commencement 
and  t!ie  other  during  the  observation.  This  last  one  car- 
rii!S  a  vernier.  The  lines  to  be  reflected  are  cross-hairs  at 
right  angles  to  each  other  in  the  foci  of  the  eye-pieces  of 
the  telescopes.  One  of  these  lines  in  the  fixed  telescope  is 
pandlel  to  the  plane  of  the  circle ;  the  other,  consequently, 
perpendicular.  The  telescope  is  focusi^l  for  great  distances. 
The  light  which  is  to  illuminate  the  lines  is  placed  be- 

yond its  eye-piece,  at  a  distance  greater  than  its  focus. 
The  light  may  be  either  that  of  tlie  clouds  or  of  a  lamp. 
With  this  disposition  all  the  light  by  which  the  lines  are 
illuminated  leaves  the  telescope  through  the  objective  in 
parallel  rays,  and  a  point  or  line  is  obtained  wliich  pro- 

duces exactly  the  same  effect  as  if  it  were  really  at  an 
infinite  distance.  In  the  WoUaston  goniometer  we  judge 
that  the  two  faces  of  the  angle  are  perpendicidar  to  the 
plane  of  the  circle  when  each  of  them  shows  reflected  lines 
parallel  to  the  real  ones.  The  same  is  true  in  the  Babinet 
goniometer,  but  here  the  image  seen  directly  is  the  intersec- 

tion of  the  lines  of  the  movable  telescope,  and  is  only  a 
point.  The  image  observed  by  reflection  on  tlic  crystal  is 
the  reflection  of  the  horizontal  line  in  the  fixed  telescope. 
If  the  face  under  observation  is  perpendicjular  to  the  circle, 
the  image  of  the  point  will  appear  to  move  parallel  to  the 
horizontal  line  when  the  movable  telescope  is  made  to 
change  its  position.     For  further  details  as  to  the  adjust- 
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Fig.  7. — Babinet's  goniometer. 

ments  and  use  of  this  instrument,  the  reader  must  consult 
systematic  treatises  on  optical  instruments  or  on  miner- 

alogy. It  is  convenient  in  use,  but  has  the  disadvantage  of 
all  instruments  requiring  the  use  of  lenses,  that  the  sharp- 

ness of  the  images  is  diminished,  which  renders  its  use  im- 
possible when  the  crystals  are  very  small  or  their  faces  not 

very  brilliant.  It  is  therefore  impossible  for  the  miner- 
alogist to  do  away  with  the  Wollaston  goniometer,  which, 

having  been  arranged  for  almost  microscopic  crystals,  is  the 
one  most  applicable  to  general  cases. 

Moh's  Goniometer. — Moh's  goniometer  has  a  horizontal 
circle,  and  is  really  a  slight  modification  of  Babinet's  go- niometer. It  is  used  in  the  center  of  a  room  in  which  four 
perpendicular  lines  equally  distant  from  the  crystal,  and  at 
the  same  height,  can  be  seen.  Those  usuaUy  selected  are 
the  bars  of  two  windows  upon  different  sides  of  a  room.  By 
turning  the  back  to  the  two  windows  successively,  the  lines 
upon  the  opposite  sides  can  be  made  to  coincide.  The  meth- 

ods of  adjustment  and  verification  are  the  same  as  those  of 

AVollaston's  goniometer.  It  sometimes  carries  a  telescope 
with  cross-hairs,  when  it  requires  only  a  single  line. 

(froth's  Goniometer. — The  latest  and  best  form  of  Babi- 

net's goniometer  is  shown  in  Fig.  8,  and  is  due  to  Dr.  Grotli, of  Munich.  It  is  arranged  with  telescopes.  One  of  these, 
I),  has  a  lens,  F,  used  for  the  finder,  which  can  be  thrown 
in  and  out  of  position  when  the  crystal  is  adjusted.  The 
other,  C,  which  is  fixed,  is  the  infinite-distance  telescope. 
The  axis  of  the  instrument  carried  four  adjusting  screws, 

similar  to  those  described  with  Wollaston's  goniometer.  The 
instrument  has  several  telescopes  fitted  with  both  C  and  D, 
four  of  which  carry  sights.  It  has  also  four  eye-pieces  or 
Nichols  prisms,  and  a  slit-colliraator.     The  reading-glasses 

arc  provided  with  screens,  so  t  hat  the  eye  is  but  little  fatigued 
by  the  readings.  The  telescope,  the  eye-pieces,  and  the  grad- 

uated circle  all  move  and  may  be  combined  or  independent. 
The  fine  adjustment  screws,  A  B,  allow  of  great  accuracy  of 

FxG.  8.— Groth'b  guuiouieter. 

measurement.  The  angles  of  this  goniometer  can  be  read 
to  seconds,  but  it  is  rare  that  the  crystal  faces  are  so  perfect 
that  this  limit  can  be  reached.  Ordinarily  they  are  read 
only  to  minutes.  In  all  measurements  it  is  best  to  use  small 
crystals,  as  their  face?  generally  are  more  perfect  than  larger 
ones.  When  there  are  variations  of  temperature  or  when 
the  reading  is  continued  for  a  considerable  length  of  time, 
it  has  been  noticed  that  there  is  a  slight  variation  in  the 
angles  measured.  These,  however,  are  so  very  small  that 
in  ordinary  measurements  they  are  not  taken  into  account. 
This  instrument  may  also  be  used  as  a  spectrometer. 

Thomas  Eglestox. 

Gonorrlioe'a  [Gr.  yoi/ippota:  yovii,  or  ySvos,  semen -(-(>oia, 
flow,  flowing,  deriv.  of  ̂ ta,  flow]:  acute  catarrh  of  the 
urethra,  a  disease  which  is  usually  of  venereal  origin.  It  is  a 
painful  disease,  and  may  result  in  the  chronic  catarrh  called 
gleet,  or  may  lead  to  stricture,  epididymitis,  enlarged  pros- 

tate, and  other  serious  evils.  Its  treatment  should  be  in- 
trusted only  to  practitioners  of  the  highest  character.  See 

Stricture. 

Gonsal'vo  de  Cor'dova  (Gonzalo  Hernandez  de  Cordova 
y  Aguilar):  Duke  of  St.  Angelo  and  of  Sessa;  "the  Great 
Captain";  b.  at  Montilla,  Spain,  145.S;  became  one  of  the 
brightest  ornaments  of  the  court  of  Ferdinand  and  Isabella ; 
was  distinguished  in  the  Portuguese  war  of  1479  and  the 
Moorish  war  in  1481-92 :  took  command  in  Italy  149.5 :  drove 
the  French  from  Naples  1496 :  suppressed  the  Moorish  re- 

bellion 1500;  commanded  with  success  against  the  Turks 
1.500-01  ;  was  made  lieutenant-general  of  Calabria  and  Apu- 

lia 1.501  ;  served  against  the  French  in  Italy  1503-07;  was 
besieged  by  Bayard  and  the  Due  de  Nemours  at  Barletta 
1503-03,  but  destroyed  the  French  army  in  the  great  battle 
of  C'erignola.  Apr..  1503;  won  the  great  victories  on  the 
Garigliano  (Nov.  6,  Dec.  28-29,  1503) ;  soon  after  which 
Gaeta  fell  and  the  French  gave  up  their  claim  upon  Naples. 
He  was  viceroy  in  Italy  until  1-507 ;  retired  to  his  estates  at 
Losa,  and  there  lived  in  great  state,  venerated  by  the  people, 
but  hated  by  the  king,  who  was  jealous  of  his  fame.  D.  at 
Granada,  Dee.  3, 1515. 

(ronzaga,  gon-zaa'gaa :  town  of  Italy ;  about  22  miles  from 
Mantua  (see  map  of  Italy,  ref.  3-D).  It  was  formerly  well 
fortified,  and  possessed  a  strong  castle,  the  remains  of  which 
still  exist,  but  is  chiefly  remarkable  as  the  cradle  of  the 
Gonzaga  familv,  who  ruled  JIantua  from  1328  to  1707. 
Pop.  1.134. 
Gonzaga;  a  famous  Italian  family,  to  which  belonged 

the  captaincv  of  Mantua  1328-1433 ;  the  marquisate  of 
Mantua  1433-1530;  tlie  dukedom  of  the  same  citv  1.530-1708; 
the  duchy  of  Guastalla  1339-1729  :  the  duchy  of  Montferrat 
1530-1707;  and  that  of  Nevers  156.5-1659;  other  honors  held 
at  various  periods  by  the  heads  or  cadet  lines  of  the  house 
being  the  duchy  of  Solferino.  the  duchy  of  Rethcl.  the  county 
of  Torelli,  the  duchy  of  Sabbionetta,  the  principality  of  Bo- 
zoUo,  the  marquisate  of  Medola,  etc.  Many  illustrious  gen- 

erals, statesmen,  churchmen,  and  men  of  letters  sprang  from 
this  stock.     The  most  celebrated  member  of  the  whole  fam- 
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ily  was  Giovanni  Francesco  II.,  14()6-]r)1!).  who  in  14!)4  was 
appoinU'il  I'onunanilc-r-in-chicr- of  IIk^  iinitril  Ilalian  army 

against  Charles  \'III.  of  France.  On  July  0,  141(o,  lie  fjainc'd a  decisive  victory  in  the  battle  of  Fornovo,  and  took  prisoner 
the  bastard  of  Bourbon.  Luigi,  known  as  St.  A  loy  si  us  (1568- 
i)l),  entered  the  Society  of  Jesus  in  1585,  devoted  his  life  to 
the  care  of  the  sick,  and  died  at  Konie  during  a  plague.  lie 
was  canonized  in  lTi6.  With  Vincenzo  II.  the  elder  branch 

of  the  family  became  extinct  in  1637.  The  younger  bi-anch continued  to  flourish  until  the  death  of  Carlo  IV.  in  1708. 

He  took  part  in  the  Spanish  War  of  Succession,  sided  with 
France,  and  received  a  French  garrison  in  Mantua.  The 
conse(|uenee  was  that  after  the  defeat  of  the  French  he  was 
placed  under  the  ban  by  the  emperor,  Joseph  I.  By  the 
treaty  of  peace  his  lands  were  divided  between  Savoy,  which 
obtained  Montferrat,  and  Austria,  which  took  Mantua. 

(TOnzag:a,  Tiiomaz  Antonio  :  Brazilian  poet ;  b.  in  Oporto, 
Portugal,  jVug.,  1744,  of  a  Brazilian  father,  Joao  Bernardo 
Cxonzaga,  at  that  time  serving  as  councilor  of  the  tribunal  of 
Oporto.  In  1759  the  father  went  back  to  Brazil,  as  member 
of  the  supreme  court  of  Bahia,  and  here  Thomaz  Antonio 
jiassed  his  youth.  In  1763,  however,  he  returned  to  Portu- 

gal to  study  at  Coinibra.  and  in  1768  obtained  his  bachelor's degree  there.  Returning  now  to  Brazil,  he  was  made  ouvidor 
(court  councilor)  at  Villa  Rica  (now  Ouro  Preto),  the  capi- 

tal of  the  province  of  Minas  Geraes.  Here  he  made  the  ac- 
(juaintance  of  Manoel  da  Costa  (</.  c.)  and  other  poets  of 
the  school  of  Minas,  and  also  that  of  D.  Maria  Joaquina 
Dorothea  de  Seixas,  with  whom  he  was  soon  in  love,  and 
whom  he  celebrated  under  the  name  of  Marilia,  liimself 
adopting  the  pastoral  pseudonym  Dirceu.  As  an  official 
the  poet  gained  rapidly  in  reputation  for  wisdom  and  jus- 

tice ;  but  when  the  plot  of  the  Minas  Geraes  was  unearthed 
in  1791,  his  connection  with  the  chief  con.spirators  caused 
him  to  be  suspected  of  complicity,  and  he  was  arrested.  In 
spite  of  his  protestations  of  innocence  and  the  slight  evi- 

dence against  him,  he  was  condemned  on  Apr.  18,  1792,  to 
]ierpetual  banishment  to  the  Pedras  de  Augoche;  but  this 

penalty  was  reduced  to  ten  years'  exile  to  Mozambique. 
May  23,  1792,  he  parted  from  his  home  and  his  mistress,  in 
such  depression  of  mind  that  he  practically  lost  his  reason 

soon  after  his  ari'ival  in  Jlozambique.  He  finally  married 
his  nurse  and  lived  a  wretched  life  till  1809,  when  he  died. 
As  a  poet  he  took  Petrarch  for  his  model,  striving  to  make 
his  Marilia  rival  Laura.  His  poems  fall  into  three  classes, 
the  first  containing  those  previous  to  his  imprisonment,  full 
of  his  love  and  of  the  charms  of  Marilia  :  the  second,  written 
in  prison,  devoted  to  his  laments  over  his  hard  fate,  but  ad- 

dressed also  to  his  mistress ;  the  third,  consisting  of  poems 
not  concerning  her,  and  mainly  written  before  he  knew  her. 
All  have  the  charm  of  a  gracious  style,  harmonious  numbers, 
and  delicate  sentiment ;  and  the  Marilia  de  Dirceu,  as  the 
collection  is  called,  has  passed,  through  many  editions,  both 
in  Brazil  and  Portugal,  being  one  of  the  most  popular  in 
the  Portuguese  tongue.  Perhaps  the  best  of  these  editions 
is  that  of  Pereira  da  Silva  (Rio  de  Janeiro,  1845),  with  a  liiog- 
raphy  of  the  poet.  A.  R.  Marsh. 

Gonzales,  gon-zaa'lez  :  city  ;  capital  of  Gonzales  co.,  Tex. 
(for  location  of  county,  see  map  of  Texas,  ref.  5-H) ;  on  the, 
Guadalupe  river  at  the  mouth  of  the  San  JIarcos,  and  on 
the  San.  Ant.  and  Aran.  Pass  and  the  S.  Pacific  Railways; 
70  miles  S.  by  E.  of  Austin.  It  is  an  agricidtural  and  stock- 
raising  region,  and  has  important  manufactures  and  large 
shipments  of  cotton.  It  contains  sevei'al  churches  and 
grai-led  public  schools,  water,  gas,  and  electric-light  plants, 
3  banks,  and  3  weekly  newspapers.  The  city  is  popularlv 
known  as  the  Lexington  of  Texas.  Pop.  (1880)  1,581 ;  (189(j) 

1,641;  (1893)  estimated,  3,000.        Editor  of  "Inquirer." 
Gonzalez,  Manuel  :  general  and  statesman ;  b.  near  Mata- 

moras,  Mexico,  aliout  1830.  He  joined  the  army  in  1839, 
and  as  a  guerrilla  leader  fought  on  the  side  of  the  reactionists 
in  the  civil  wars;  but  when  the  allies  invaded  the  country 
in  1861,  he  offered  his  sword  to  the  liberal  leader  Juarez, 
and  under  him  took  part  in  all  the  campaigns  until  the  fall 
of  Mexico;  his  lifelong  friendship  with  Porflrio  Diaz  dated 
from  the  siege  of  Puebla,  where  Gonzalez  lost  an  arm. 
During  the  French  occupation  he  held  out  with  a  small 
force  in  the  mountains,  finally  joined  Escohedo  in  1865,  was 
made  brigadier-general,  and  was  one  of  the  leaders  who  en- 

tered the  capital  in  June,  1867.  Juarez  appointed  him  gov- 
ernor of  the  palace ;  but  his  alliance  with  Diaz  made  him 

many  enemies,  and  in  1871  he  was  accused  by  his  ojiponents 
of  being  concerned  in  the  disappearance  of  plate  which  had 

belonged  to  j"\Iaximilian.  Imprisoned  on  this  charge,  he  es- 
caped and  joined  Diaz,  whom  he  followed  in  the  suUscquent 

revolts  against  Juarez  and  Lerdo.  When  iliaz  became  presi- 
dent (1877)  he  made  Gonzalez  Ids  Secretary  of  War,  and 

subsetjuently  supported  his  candidature  to  the  presidency, 
to  which  he  was  elected.  His  term  (Dec.  1, 1880,  to  Nov.  30, 
1884)  was  peaceful,  but  Mexican  credit  was  greatly  disturbed 
by  his  unwise  financial  schemes.  Sub.sequently  lie  was  gov- 

ernor of  Guanajuato.     I),  at  iMexico,  May  8,  1893. 
IIbiihert  II.  Smith. 

(ionznlez  Vinil,  Francisco  de  Paula:  scholar  and  states- 
man ;  b.  at  Tacna,  Peru,  Sept.  15,  1793.  He  studied  at  the 

Seminary  of  Arequipa;  took  orders  in  1818,  and  was  rector 
of  a  college  at  Arequipa.  In  1825  he  was  elected  deputy, 
retaining  his  seat  through  several  successive  Congresses;  lie 
led  the  opposition  to  Bolivar  in  1826,  and  strongly  con- 

demned the  irregularities  of  Gamarra  in  1832.  Froni  1836 
until  his  death  he  was  director  of  the  national  library  at 
Linui.  and  most  of  his  life  was  spent  in  literary  work.  He 
published  numerous  historical  and  controversial  works,  the 
most  imijortant  hmig Uefinsa  de  la  autoriddd  de  los  gohier- 
Jiosy  de  los  obispos  contra  la  ciiria  romdna  (12  vols.,  1848- 
^6),  for  which  he  was  excommunicated ;  and  Los  JesuUas 
(4  vols.,  1873).  He  is  regarded  as  the  greatest  scholar  yet  pro- 

duced by  Peru.  D.  at  Lima  in  1876.    Herbert  II.  Smith. 

(JooIkt  :  the  peanut  (Aracliis  hypogcea) ;  known  also  as 
the  eartlnuit,  groundnut,  pinda,  pindar,  pindal,  pinder,  and 
monkeynut.  It  is  a  much^branched  leguminous  plant, 
somewhat  resembling  clover  in  its  foliage,  but  with  quadri- 
foliate  leaves,  and  small,  yellow,  single  flowers.  After 
blossoming,  the  little  pods  bend  down  and  thrust  them- 

selves into  the  soil,  where  they  grow  into  the  well-known 
thick-shelled  fruits.  In  cultivation  the  pods  are  covered 
with  earth,  thus  insuring  a  larger  crop.  Goobers  are  natives 
of  tropical  America,  but  are  now  grown  in  many  warm 
countries.     In  the  Southern  U.  S.  they  constitute  an  impor- 

tant crop,  especially  in  Virginia,  and  are  planted  and  cared 
for  much  like  Indian  corn.  When  the  pods  are  ripe,  the 
plants  are  taken  from  the  earth  by  pronged  hoes,  allowed  to 
dry  a  couple  of  days,  and  afterward  cured  in  sheds  or 
stacks.  The  pods  after  removal  are  carefuUy  cleaned,  sort- 

ed, and  sent  to  market.  An  oil  is  prepared  by  grinding, 
heating,  and  pressing  the  kernels,  wliich  yield  over  20  per 
cent,  of  fixed,  non-drying  oil,  useful  as  a  lubricant,  as  soap- 
stock,  and  in  woolen-factories.  Its  specific  gravity  is  "918. 
In  lamps  it  is  better  than  sperm  oil.  except  in  cold  weather, 
when  it  thickens.  When  deodorized  it  is  used  for  adulter- 

ating olive  oil.  Charles  E.  Besset. 

Good,  James  Isaac.  D.  D.  :  minister  of  the  Reformed 
Church  in  the  U.  S.;  b.  in  York.  Pa.,  Dec.  31,  1850;  grad- 

uated from  Lafayette  College  (1872)  and  Union  Theological 
Seminary  (1875) ;   pastor  of  Heidelberg  Reformed  church, 
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York,  I'a.,  1875-77:  Pliila(lcl|:liia  1877-90:  Ciilvary  Re- | 
foniu'd  church.  Hoiilini,',  I'ii.,  lri)iii  18!I0:  acliiij,'  Pnif'cssor 
of  l)(jsiiiat.ics,  Ursinus  Tbcolugical  Seminary,  18!JU-'j;J ;  Pro- 

fessor of  Dogmatics  and  I'astoral  Ttieology  189!!.  He  lias 
published  Origin  of  the  Rfformed  CImrch  of  Germany 
(Heading,  1887) ;  Ramhlcs  Round  Reformed  Limdn  (Head- 

ing, 1889) ;  originat<jr  and  etlitor  of  Reformed  Church  Maga- 
zine (189;!).  Willis  J.  Beechkr. 

Good,  .ToiiN  Mason,  M.  D.  :  b.  at  Epping,  England,  May 
35,  1764;  was  apprenticed  to  a  surgeon  of  disport;  began 
surgical  practice  at  Sudliury  in  1784,  in  Londcjii  179:3;  re- 

ceived the  medical  ilegree  from  Aljcrdcen  1820.  Dr.  Good 
was  an  able  and  successful  practitioner  an<l  an  a('Complislied 
linguist  and  literary  critic.  He  compiled  and  edited  the 
"Junius"  letters,  and  among  his  numerous  works  are  the 
poem  TriumpJi  of  Britain  (taO'ii);  translations  of  Canticles 
(1803) ;  Job  (1812) ;  Lucretius"s  I)e  Natura  Rerum  (1805-07) : besides  a  translation  of  tlie  Basia  of  Johannes  Secundus, 

made  in  liis  youth,  and  7'he  Book  of  Nature  (1826).  He 
aided  Dr.  Olinthus  Gregory  and  Newton  Hosworth  in  pre- 
piiring  a  Pantalogia  or  Ennjclopwdia,  comprixiiig  a  (leneral 
Victionary  of  Arts,  Sciences,  aw\.  (ieneral  Literature  (com- 

pleted in  1813).  His  chief  iirofessional  works  were  Diseases 
of  Prisons,  etc.  (1785);  a  llistory  of  Medicine,  etc.  (1795); 
Sr/stem  of  Nosology  (1817);  The  Study  of  31  edi cine  (4:  vols., 

1822).  D.  at  Shep'perton,  Jliddlesex,  JaiL  2,  1827.  See  his Life  by  Olinthus  Gregory  (1828). 

(xOodale.  Elaine  and  Dor.a.  Read  :  sister  poets,  remark- 
alile  for  tlieir  precocity;  b.  resjiectively  Oct.  9,  1863,  and 
Oct.  29,  1866,  at  Sky  Farm,  Jit.  Washington,  Mass.  Their 
verses  were  published  together  as  Apple  Blossoms :  Verses 
of  Two  Cliildren  (1878).  This  volume  was  succeeded  by 

others,  including /ft  Berkshire  with  the  Wild  Flowers  (18"^) 
and  Verses  front  Sky  Farm  (1880).  Elaine  published  sepa- 

rately The  Journal  of  a  Farmer's  Daughter  (1881).  Elaine 
has  devoted  herself  to  Indian  education  at  lIam|jton,  Va., 
and  in  South  Dakota.  In  1891  she  married  C.  A.  Eastman, 
M.  D.  Dora  has  devoted  herself  to  the  study  of  art  at  North- 

ampton, Mass.  Hexry  a.  Beers. 

(ioodale,  George  Lincoln,  M.  D.  :  botanist;  b.  at  Saco, 
Me.,  Aug.  3,  1839 ;  graduated  at  Amherst  College  in  1860 
and  at  tlie  Harvard  Medical  School  in  1863;  practiced  medi- 

cine in  Portland.  Jle.,  and  was  a  lecturer  on  Anatomy  in  the 
medical  school  of  that  city  until  1869 ;  lecturer  on  Materia 
Medica  in  the  medical  school  of  Slaine,  and  Professor  of 
Natural  Sciences  in  Bowdoin  College  until  1871.  In  1872 
he  became  instructor  in  Botany  in  Harvard  University;  in 
1878  was  made  Professor  of  Botany,  and  in  1879  director  of 
the  botanic  garden.  Author  of  Ph  i/siological  Botany  (1885) ; 
Useful  Plants  of  the  Future  (1891). 

Goode,  George  Brown,  LL.  D.  :  ichthyologist ;  b.  in  New 
Albany,  Ind.,  Feb.  13,  1851 ;  graduated  in  1870  at  Wesleyan 
University,  and  was  curator  of  the  museum  there  from  1871 

to  1877,  w'hen  he  became  one  of  the  curators  of  the  U.  S.  Na- 
tional Museum  in  Washington,  D.  C.  In  1881  became  assist- 

ant director  of  that  institution,  and  in  1888  was  appointed 
assistant  secretary  of  the  Smithscjnian  In.stitution.  He  at- 

tained great  eminence  as  an  ichthyologist,  and  published 
many  monographs  on  fi.shes,  and  many  descriptions  of  new 
species,  chiefly  in  connection  with  Dr.  Tarleton  H.  Bean. 
In  1876  he  was  director  of  the  Natural  History  division  of 
the  Centennial  Exposition  at  Philadelphia;  was  V.  S.  com- 

missioner to  the  International  Fishery  Exhibition  held  in 
Berlin,  Germany,  in  1880,  and  to  the  Fisheries  Exhibition 
at  South  Kensington,  London,  in  1883;  and  was  statistical 
expert  in  connection  with  Halifax  fisheries  commission  in 
1877.  He  was  the  author  of  The  Game  Fishes  of  tlie  United 
States  (New  York,  1879);  History  of  tlie  American  Men- 

haden (1880);  Natural  History  of  the  Useful  Aquatic  Ani- 
mals of  the  United  States;  Material  for  a  History  of  tlie 

Sword-fishes  (1882);  The  Fishery  Lidnstries  of  the  United 
States  (iMxidon,  1883);  Beginnings  of  Natural  History  in 

America  (1886);  Britains,  Saxons,  a7id  Virginians  (IS^"!); 
and  other  works.     D.  near  Washington,  D.  C,  Sept.  6,  1896. 

Goodeir,  William,  D.  D.  :  mi.ssionarv  ;  b.  at  Templeton. 

Mass.,  Feb.  14, 1792;  graduated  at  Darl^mouth  in  1817,  and 
at  Andover  Seminary  1820:  labored  for  the  American  Board 
as  a  collecting  agent,  and  in  1822  went  to  Syria  as  a  mis- 

sionary, liaving  (1822)  been  ordained  to  the  Congregational 
ministry ;  labored  (1823-28)  at  Beyrut,  Syria,  then  at  Malta, 
and  (1881-65)  at  Constantinople;  returned  in  1865  to  the 
U,  S.     His  great  work  w'as  the  careful  superintendence  of 

the  translation  of  the  entire  Bible  into  Anncno-Turki.sh, 
made  by  an  Armenian  bishop,  and  a  scholarly  Greek  revis(id 
edition  (1863).  See  Memoirs  iif  him  1)V  his  son-in-law  Rev. 

E.  1).  (!.  Prime  (New  York,  1876).  I),  at  Philadelphia'.  Feb. 18,  1867.  Revised  by  S.  M.  Jackson. 

(ioodcll.  William.  M.  I).;  gynaecologist;  b.  in  the  i.sland 
of  Malta,  Oct.  17,1829;  graduated  at  Williams  College  in 
1851  and  at  Jefferson  Medical  College  in  1854.  For  several 
years  he  jiracticed  his  profession  in  Constantinople,  Turkey, 
and  afterward  in  West  Chester.  Pa.  In  1865  he  was  anpoint- 
cil  physician  in  charge  of  the  Preston  Retreat.  Philadel]jhia. 
In  1874  he  was  elected  president  of  the  Obstetrical  Society 
of  Philadeljihia,  and  in  1875  president  of  the  Philadelphia 
County  Medical  Society.  Professor  of  Gyna>eology,  medical 
department,  University  of  Pennsylvania,  since  1874.  Author 
of  numerous  professional  pajiers. 

(ji(«>d  Friday :  the  Friday  before  Easter  Sunday,  cele- 
brated by  many  Christian  churches  as  a  fast  in  commemora- 

tion of  the  passion  and  death  of  our  Lord.  It  is  preceded 
by  Holy  Thursday  and  followed  by  Holy  Saturday. 

Good  Hope.  Cape  of:  See  Cape  of  Good  Hope. 
Goodland:  city  (laid  out  1887.  incorporated  1888);  capital 

of  Sherman  co.,  Kan.  (for  location  of  county,  see  map  of 
Kansas,  ref.  4-A) ;  on  the  Chi.,  Koek  Is.  and  Pacific  Railway ; 
180  miles  E.  of  Denver.  It  is  in  an  agricultural  and  stock- 
raising  region;  contains  large  railway  machine-shops  and 
two  grist-mills,  and  has  four  churches,  Clark  Academy 
(Presbyterian),  seliool-house  that  cost  $12,000,  opera-house, 
water-works,  and  three  weekly  newspapers.   Pop.  (1890)  1.027. 

Editor  of  "  News." (Joodrich.  Charles  Augustus:  author;  brother  of  Sam- 
uel Griswold  Goodrich;  b.  at  Ridgcfield,  Conn.,  1790;  grad- 

uated at  Yale  1812:  pastor  of  the  First  Congregational 
church.  Worcester,  Mass.,  1816-20;  in  Berlin,  Conn.,  1820- 
48;  and  afterward  in  Hartford  1848.  Chiefly  known  by  his 
books:  History  of  the  United  States  (Boston,  1852-55,  rev. 
ed.  1867);  Lives  of  the  Si^?iers  (Hartford,  1829:  2d  ed.  New 
York,  1836);  Universal  Iraveler,  Geography,  Family  En- 
cyclopcedia,  and  others.  D.  at  Hartford,  Conn.,  Jan.  4, 
1862. 

Goodrich.  Chauncey  Allen,  D.  D.  :  lexicographer ;  b.  at 
New  Haven,  Conn.,  Oct.  23. 1790 ;  graduated  at  Yale  in  1810 ; 
was  college  tutor  1812-14 ;  pastor  of  a  Congregational  church 
at  Middletown,  Conn.,  1816-17;  Professor  of  Rhetoric  at 
Yale  College  1817-39;  became  in  1839  Professor  of  the  Pas- 

toral Charge  in  Yale  Divinity  School.  Published  a  Greek 
grammar  (1814)  and  Latin  and  Greek  lessons  (1832) ;  British 
Eloquence  (1852);  was  editor  of  The  Quarterly  Spectator 
(1829-38) ;  was  largely  engaged  from  1828  till  his  death  upon 
the  dictionaries  of  Noah  Webster,  his  father-in-law.  D.  at 
New  Haven,  Feb.  25, 1860. 

Goodrich.  Samuel  Griswold  :  "Peter  Parley";  a  brother 
of  Dr.  Charles  Augustus  Goodrich ;  b.  at  Ridgefield,  Conn., 
Aug.  19, 1793  ;  became  in  1824  a  book-i^ublisher  in  Hartford, 
Conn. ;  removed  to  Boston,  Mass.,  and  edited  1828-42  The 
Token,  to  which  Hawthorne  contributed  some  of  his  "Twice- 
told  Tales";  and  \8i\-bi: Merry^ s Museum  ;  wrote, edited,  and 
compiled  170  volumes,  of  which  116  bear  the  name  of  "  Peter 
Parley  " :  was  consul  in  Paris  during  President  Fillmore's  ad- 

ministration 1851-55  ;  and  jiublished  in  1852,  in  French,  Les 
Etats  Unis,  aperiju  statist ique,  historiyue,  geographique,  in- 
dustriel  et  social.  His  works  are  histories,  geographies,  and 
tales,  mostly  for  children,  besides  Recollections  of  a  Life- 

time (New  York,  1857) ;  Sow  Well  and  Reap  Well ;  or.  Fire- 
side Education  (18'i8);  Sketches  from  a  Studenfs  Window 

(1841);  A  History  of  All  Nations,  from  the  Earliest  Period 
to  tlie  Present  Time  (1849);  The  Ontcast  and  other  Poems 
(New  York,  1836),  of  which  an  illustrated  edition  appeared 
1851;  Illustrated  Natural  History  of  tlie  Animal  Kingdom 
(2  vols..  New  York,  1859).     D.  in  New  York,  May  9.  1860. 

Goods  and  Chattels :  compi-ehensively  every  variety  of 
personal  property,  as  distinguished  from  real  estate,  which 
is  often  referred  to  by  the  phrase  lands  and  tenements.  The 
expression  goods  and  chattels  is,  in  fact,  tautological,  since 

the  single  word  "  chattels "  denotes  everything  indicated 
by  both  terms ;  but  as  a  consequence  of  long  usage  it  is  gen- 

erally employed  in  legal  instruments  in  preference  to  either 

word  by  itself.  The  term  "  goods  "  has  the  narrower  mean- 
ing, since  it  has  no  application  to  such  forms  of  personal 

property  as  estates  for  years  in  land,  which  are  known  as 
chattels  real,  nor  is  "goods"  generally  considered  to  include 
animals;  and  by  some  writers  it  is  still  further  restricted  in 
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signification,  since  it  is  by  thcin  hald  to  apply  not  even  to 

all  iiuininiatc  inovables.  liut  nUlici'  to  articles  <il'  nierehan- 
(lise.  This,  however,  is  not  tlie  general  legal  acceptation  of 
the  word,  and  the  restricted  meaning  usually  arises  from 
the  circumstances  of  its  use,  or  the  words  wiih  which  it  is 
coupled.  In  criminal  statutes  and  indictments  the  phrase 

"goods  ami  chattels  "  is  employed  geucrally  with  a  narrower 
extent  of  signification  from  that  which  it  possesses  in  deeds 
ami  wills,  ami  is  held  not  to  include  choses  in  action,  as 
promissory  notes,  mortgage  deeds,  etc.,  nor,  according  to 
.some  authorities,  anything  which  circulates  as  money.  But 
with  this  exception  it  would  embrace  everything  of  a  per- 

sonal nature.     See  PROPEitTY  and  Chattels. 
Revised  by  F.  Sturoes  Allen. 

dtoodsell,  Daniel  Avbes,  I).  D. :  a  bishop  of  the  Meth- 

odist Episcopal  (.'hurch  ;  b.  at  Newburg,  Orange  co.,  N".  Y., Nov.  !i,  1840 ;  educated  at  the  University  of  New  York  City, 
completing  the  course  of  study  there  in  1859;  joined  the 
New  York  East  conference  the  same  year,  and  labored  in 
the  pastorate  until  1887.  He  was  a  delegate  to  the  general 
conferences  of  1876, 1880, 1884,  and  1888.  He  was  elected  edi- 

tor of  Zion's  Herald  in  the  spring  of  1887,  and  accepted  the 
position  with  the  miderstanding  that  his  new  duties  would 
begin  Jan.  1,  1888.  A  demand  for  his  services  as  secre- 

tary of  the  lioard  of  education  having  been  made,  he  was 
released  from  his  prospective  editorial  work,  and  began  his 
secretaryship  .Tuly  1,  1887.  He  was  elected  bishop  in  1888, 
and  nuide  Fort  Worth,  Tex.,  his  ])la,ce  of  residence,  remov- 

ing to  San  Francisco  in  1892.  lb;  has  been  a  frequent  con- 
tributor to  religious  periodical  literature. 

Albert  Osborn. 

Goodsil".  John  :  anatomist :  b.  at  Anstruther,  Scotland, 
in  Mar.,  1814 ;  educated  at  the  University  of  St.  Andrews 
and  the  College  of  Surgeons  in  Edinburgh,  and  for  a  short 
time  afterward  practiced  in  his  native  town.  Returning  to 
Eilinburgh  aliout  1840  he  was  appointed  conservator  of  the 
museum  of  the  Royal  College  of  Surgeons,  where  he  pur- 

sued a  course  of  original  investigation  into  the  structure 
of  the  tissues.  In  1843  he  published  a  memoir  on  secreting 
structures,  and  in  the  following  year  made  an  important 
contribution  to  the  knowledge  of  the  structure  of  the  hu- 

man placenta.  He  also  wrote  some  valuable  papers  con- 
taining the  results  of  his  studies  in  comparative  anatomy 

and  zoology.  In  1846  he  was  appointed  Professor  of  Anat- 
omy in  the  University  of  Edinburgh.  D.  at.Wardie,  near 

Edinburgh,  Mar.  6,  1867. 
(ioodsoii,  Va. :  See  Bristol,  Tenn.  and  Va. 

Good-will  :  the  advantage  which  a  business  establish- 
ment engaged  in  a  particular  kind  of  trade  or  existing  in  a 

particidar  locality,  possesses,  on  account  of  the  natural  tend- 
ency of  former  customers  to  continue  their  dealings  there. 

The  probability  is  that  former  customers  will  continue  to 
seek  an  accustomed  place  to  make  their  purchases,  and  to 
deal  under  methods  with  which  they  are  familiar ;  and 
from  this  circumstance  the  value  of  the  business  there  es- 

tablished may  be  much  enhanced.  The  good-will  of  a  trade 
therefore  constitutes  a  valuable  right  of  property,  intangible 
it  is  true,  and  depending  largely  upon  mere  expectancy,  but 
capable  of  having  its  worth  determined,  at  least  approxi- 

mately, upon  the  theory  of  probabilities.  It  is  consequent- 
ly often  made  the  subject  of  bargain  and  sale,  its  value 

being  usually  estimated  at  so  many  years'  purchase  upon 
the  amount  of  the  i)rortts  of  the  business.  But  unless  there 
be  some  specific  agreement  to  the  contrary  the  sale  of  the 
good-will  of  a  business  does  not  ])revent  the  vendor  from 
carrying  on  a  jirecisely  similar  trade  in  the  immediate  vicin- 

ity, so  long  as  he  does  not  profess  to  continue  the  identical 
business  sold.  Great  injury  may  thus  be  done  to  the  pur- 

chaser by  the  detraction  of  custom,  and  all  his  expectations 
may  be  unrealized  ;  but  a  contingency  of  this  nature  can  be 

guarded  against  by  previous  arrangement.  When  a'  shop or  store  is  conveyed  to  another,  and  no  reference  is  nuide  to 
the  good-will  of  the  trade,  it  nevertheless  vests  in  the  pur- 

chaser as  accessory  to  the  interest  thereby  acquired  in  the 
premises.  Questions  concerning  good-will  frequently  arise 
in  relation  to  partnerships.  In  adjudicating  upon  the  op- 

posing rights  and  mutual  claims  of  partners  when  one  or 
more  separate  from  the  others,  or  a  controversy  arises  as 
to  their  respective  interests,  courts  of  ecjuity  will  generally 
take  into  consideration  the  value  of  the  good-will.  If  one 
of  the  partners  dies  it  is  now  settled  that  the  good-will  of 
the  business  does  not  survive  exclusively  for  the  advantage 
of  the  remaining  partner  or  partners,  but  that  the  estate 

of  the  deceased  participates  in  its  value.  If  the  partner- 
ship assets  be  sold  and  the  proceeds  divided,  each  partner 

must  be  allowed  his  jiroiiortionate  share  in  the  price  which 
was  received  tor  the  good-will,  as  well  as  for  the  more  tan- 

gible articles  of  property.  The  doctrines  of  good-will  are 
frequently  connected  with  a  right  to  the  name  under  which 
the  l)usim!ss  has  lieen  carried  on,  and  a  class  of  hrgal  ques- 

tions comes  into  consideration  closely  analogous  to  those 
presented  in  the  law  of  trade-marks.  See  Trade-marks. 

Revi.sed  by  F.  Sturoes  Alle.v. 
Goodwill.  Daniel  Ravnes,  D.  D.,  LL.  D.  :  educator ;  b.  at 

North  Berwick.  Me.,  Apr.  12,  1811  ;  graduate<l  at  Howdoin 
College  in  1833 ;  was  for  a  year  in  Andover  Theological 
Seminary;  was  ordered  deacon  July  V.i.  1847,  and  ordained 
griest  Sept.  10,1848;  was  tutor  in  1835  and  Professor  of 
lodern  Languages  in  Bowdoin  College  1835-53  ;  president 

of  Trinity  College,  Hartford,  Conn.,  1853-60 ;  provost  of 
the  University  of  Pennsylvania  1860-68  ;  in  1863  was  Pro- 

fessor of  Apologetics;  and  in  1865  became  Professor  of  Sys- 
tematic Divinity  in  the  Divinity  School  of  the  Protestant 

Episcopal  Church,  Philadelphia,  which  position  he  held  un- 
til his  death.  Besides  numerous  learned  review  articles,  he 

published  Notes  on  the  late  lievision  of  the  New  Testament 
Version  (New  York,  1883).  D.  in  Philadelphia,  Mar.  15, 
1890.  Revised  by  W.  S.  Perry. 

Goodwill,  William  Watson  ;  Greek  scholar ;  b.  in  Con- 
cord, Mass.,  Jlay  9,  1831 ;  graduated  at  Harvard  in  1851, 

and  continued  his  studies  at  Bonn,  Berlin,  and  Gfittingen, 

where  he  took  his  doctor's  degree  in  1855.  He  was  a  tutor  at 
Harvard  from  1856  till  1860,  when  he  was  appointed  Eliot 
Professor  of  Greek.  He  received  the  degree  of  LL.  D.  from 
Cambridge  (England)  in  1883  and  from  Oxford  in  1892.. 
Author  of  a  Greek  Orammcir  and  a  celebrated  work  on 
Greek  3Ioorls  and  Tenses  (3d  ed.,  enlarged  and  rewritten, 

1890) ;  revised  a  translation  of  Plutarch's  Morals  (5  vols., 1871 ;  6th  ed.  1889).  Alfred  Gudeman. 

Goodwin  Sands:  a  range  of  very  dangerous  sand-banks- 
in  the  Strait  of  Dover ;  10  miles  long  and  5i  miles  distant 
from  the  eastern  coast  of  Kent,  ami  divided  by  an  inlet 

called  Trinity  Bay  into  the  North  Goodwin  and  South- 
Goodwin.  The  lighthouses  of  the  North  and  South  Fore- 

land and  lightships  stationed  on  the  shoals  guide  passing 
ships,  yet  wrecks  often  occur  here. 

Goole :  harbor-town  of  England,  in  Yorkshire  (West 
Riding) ;  on  the  Ouse,  just  above  its  mouth  (see  map  of  Eng- 

land, ref.  7-1).  Its  trade  is  important,  the  shijiping  inter- 
ests being  very  considerable.     Pop.  (1891)  15,413. 

Goor'klias,  or  Gurkhas  ;  the  race  who.  with  the  Newars,_ 
occupy  the  dominant  ]ilace  in  Nejiaul.  They  are  Mongols 
by  blood,  small  in  stature,  full  of  courage,  and  were  very 
faithful  to  the  British  in  the  Sepoy  war  of  1857-58;  but 
they  are  not  [ihysically  strong.     In  religion  they  are  Hindus. 

Goosaii'der  [formed  artificially  ;  goose  +  gander.  See 
Goose  and  Gander]  ;  the  large  European  merganser  {Mer- 

ganser merganser) ;  also  the  very  closely  related  American 
bird  (M.  americanus).    See  Merganser. 

Goose  [M.  Eng.  gos  <  0.  Eng.  gos :  0.  H.  Germ,  gans 
(>  Jlod.  Germ.  Gans)  :  Icel.  gels  <  Tent,  gans-  <  Indo- 
Eur.  ghans-  >  Sanskr.  hansa-  :  Gr.  x'*)"  •  Lat.  {Ii)ans-er  :  O. 
Bulg.  gqsi :  Lith.  sepsis,  goose] :  the  common  name  for  a  num- 

ber of  birds  of  the  duck  family  {A}iatitla'),  forming  the  sub- 
family Anserinw,  whose  most  obvious  characteristic  is  a 

short" and  strong  bill,  rather  high  at  the  base.  The  little 
tooth-like  projections,  or  lamelhc.  of  the  bill  are  very  small. 
Geese  are  smaller  than  swans,  with  much  shorter  necks,  and 
have  a  peculiarity  in  the  arrangement  of  the  feathers  of  the 
neck,  these  being  narrow  and  disposed  in  oblique  rows,  this 
part  of  the  plumage  looking  as  if  it  had  been  dressed  with  a 
coarse  comb.  The  legs  are  placed  farther  forward  than  in 
ducks,  so  that  the  geese  are  better  fitted  for  walking  and 
for  a  life  on  land.  While  some  species  are  fish-eaters  and 
unpalatable,  many  feed  upon  grass  and  are  savory.  The 
domesticated  goose  has  been  derived  from  the  wild  gray 
goose,  or  gray  lag  {Anser  cinereus),  although  some  of  the 
larger  breeds  are  probably  descendants  of  the  great  Asiatic 
goose  Ci/gnopsis  eygnoides.  The  gray  goose  has  a  wide  dis- 

tribution, being  found  throughout  Europe  and  the  greater 
part  of  Northern  Asia.  The  domestication  of  this  bird  must 
have  taken  place  at  an  early  date,  for  it  is  figured  on  ancient 

Egyptian  monuments,  but,  in  comparison  with  other  domes- 
ticated animals,  it  has  varied  comparatively  little.  The  do- 

mesticated goose  is  much  larger  tlufn  the  wild  bird,  the  plu- 
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maffp  is  jialer  and  more  or  less  miirkcd  witli  white  or  com- 
pletely white,  but  the.  {general  lurMi  luis  sitiu'cely  chaiiKeil. 

'I'lie  jioiiians  paid  imieh  attention  to  the  raisin^c  and  fatten- 
ing of  geese,  their  leathers  were  in  great  demand,  and  great 

"herds"  of  the  birds  were  imported  from  Gaul,  being  slow- 
ly driven  for  great  distanees.  Geese  are  widely  distributed 

throughout  Kurope,  Asia,  and  America  ;  in  Northern  Afri(-a 
they  are  replaced  by  rehd.ed  birdsof  t,he  family  I'lcclroptundm. 
which  have  larger  legs  and  a  spur  on  the  bend  of  the  wing. 
The  New  World  has  the  greatest  tnunber  of  species,  Asia 
the  largest  forms.  The  smallest,  which  are  little  larger 
than  a  teal,  belong  to  the  genus  Nttttapun,  and  are  found  in 
South  Africa,  >ladagascar,  India,  and  Australia.  They  are 
the  most  aquatic  of  all  geese  in  their  habits,  and  Jerdon, 
speaking  of  the  Indian  species,  considers  it  jjrolialjle  that  it 
never  alights  on  the  land.  Several  small  forms  of  the 
genus  ChloPphaga  are  peculiar  to  Southern  South  America, 
one,  C.  melanoptera,  inhabiting  tlio  Andes  of  l>olivia  and 
Peru,  descending  to  tlu^  plaius  in  winter,  but  in  summer 
ranging  upward  to  an  altitude  of  14,000  feet. 

To  the  geese  belong  the  Canada  goose  and  its  smaller 
relatives  of  the  genus  Branta,  the  Eurof>ean  while-fronted 
goose  (Anser  aWifrons),  occasionally  founil  in  Greetdand, 
and  its  North  American  aXly,  A.  gcmibeli,  the  snow-goose, 
and  related  forms  of  the  genus  Chen. 

■2\^-'^ 
The  brent  goose. 

The  eraperor-goose  (Philacte  canagica)  is  a  rare  and 
handsome  species  liuiited  to  Northwestern  Alaska  and 
Northeastern  Siberia.  It  is  bluish  gray  with  waves  of 
darker  color  and  crescent-shaped  markings  of  black.  The 
head  and  back  of  the  neck  are  yellowish,  throat  black,  and 
tail  white.  Owing  to  its  diet  of  fish  the  fiesh  of  this  goose 
is  unsavory. 
The  Australian  Cereopsis,  which  has  a  short,  curved, 

pointed  beak  with  a  green  core,  is,  by  some  ornithologists, 
placed  in  a  separate  fauiily  near  the  extinct  Cnemiornis. 
See  Barxaclb-goose,  Canada  Goose,  Snow-goose,  and 
Spue-winged  Goose.  P.  A.  Lucas. 

Goose  Barnacle :  See  Cirripedia. 

Gooseberry  [either  goose  +  berry,  or  more  prob.  changed 
by  analogy  with  goose  from  groseberry  or  groiseberry.  from 
U.  Fr.  groisele,  currant,  gooseberry  (  >  Fr.  groseille).  Span. 
groseUa,  from  Germ.  Krausel(beere),  gooseberry,  deriv.  of 
kraus,  crisp.  Another  explanation  is  from  gorse.  furze, 
bramble,  but  this  is  improbable] :  the  common  name  of  those 
shrubs  (and  their  fruit)  which  belong  to  the  section  Grossu- 
laria  of  the  genus  Ribes  (family  Saxifragaceos),  distinguished 
from  the  currants  by  tlie  presence  of  thorns  and  bristly 
prickles  on  the  stalk,  and  especially  near  the  bases  of  the 
leaf-stalks ;  while  in  most  the  flower-stalks  have  only  from 
one  to  three  flowers  each,  though  in  some  species  the  flowers 
are  in  racemes,  like  those  of  the  currants.  Some  goose- 

berries have  also  prickly  fruit,  which  currants  never  have, 
though  a  few  species  of  currants  have  hairy  fruit.  Thus 
the  distinction  between  gooseberries  and  currants  is  not 
strongly  marked.  North  America  has  a  number  of  wild 
species.  Of  these,  R.  gracile,  with  beautiful  white  flowers,  is 
cultivated  for  ornamental  purposes,  and  is  worthy  of  atten- 

tion for  its  fruit.  Of  other  sj)ecics,  R.  oxyacanthoiden  is 
the  [)arenl  of  the  Houghton  au<l  other  cultivated  varieties; 
and  several  of  the  Pacilic  coast  species  have  attracted  some, 
though  insuflicient,  attention  as  fruit-bearers.  The  Old 
World  has  also  a  number  of  species,  some  of  them  com- 

mon also  to  the  continent  of  North  America.  The  Eng- 
lish gooseberries  are  prim'ipally  assignable  to  Ji.  uva- 

crispa,  an  Old  World  species,  of  which  some  l.'JO  varie- 
ties have  been  named.  In  Europe,  and  particularly  in 

Great  Britain,  great  attenticjn  is  paid  to  Ineir  culture,  and 
some  of  the  sorts  bear  fruit  of  .surprising  size  atid  ex- 

cellence. The  fruit  is  used  when  unri|ie  for  making  tarts 
and  pies,  and  when  ripe  is  a  good  dessert  fruit,  and  is  also 
nuide  into  jams  and  preserves.  A  jjleasant  drink  called 
gooseberry  wine  is  also  produced  from  it.  and  gooseberry 
vinegar  is  prized.  European  gooseberries  almost  uniformly 
fail  in  the  U.  S.  from  mildew,  but  native  varieties,  which 
are  almost  exclusively  grown,  suifer  little  from  it.  The 
mildew  can  be  kejit  in  check  by  spraying  thoroughly,  as 
soon  as  the  leaves  unfold,  with  half  an  ounce  of  potassium 

sulphide  in  a  gallon  of  water.  'J"he  leading  North  Ameri(-an 
gooseberries  are  Downing.  Pale  Bed,  Houghton,  and  Smith. 
They  thrive  best  upon  a  cool  loam  whicli  does  not  suffer 
from  drouth.  The  jilants  are  set  about  4  or  T)  feet  apart. 
The  gooseberry  or  currant  worm  is  very  troublesome,  but  it 
is  easily  kept  in  chock  by  a  dusting  or  spraying  with  white 
hellebore,  or  by  Paris  green,  either  before  the  fruit  sets  or 
after  it  is  harvested.  Revised  by  L.  U.  Bailey. 
Goose-feathers :  See  Feathers. 
(iooselish  :  See  Angler. 

(io'plier  [from  Amer.  Fi-.  gauj)hre,  gopher,  a  special  use 
of  Fr.  ganfre,  honeycomb  (the  reference  being  to  the  bur- 

rowing habits  of  the  gopher)  <  O.  Fr.  gaufre,  from  Dutch 
wafel,  honeycomb,  kind  of  cake  (whence  Eng.  waffle)] :  the 
vernacular  designation  of  certain  burrowing  animals.  The 
name  is  specifically  restricted  in  different  parts  of  the  V.  S. ; 
thus  in  the  extreme  Southern  States  it  is  used  for  the  land- 
tortoises  (Testudo,  Xerobafes.  or  Gopherus  cnrolinug  and 
berlandieri)  which  are  peculiar  to  them,  but  in  Georgia  it 
is  applied  to  a  colubroid  snake.  In  the  Western  States  it  is 
given  to  certain  rodents,  chiefly  those  of  the  family  Oeo- 

•iid<p  and  genera  (reoniys  and  Thomomys,  but  also  (at  leiist 
I  some  parts  of  Illinois  and  Wisconsin)  to  species  of  the 

genus  iS/)enno;-)/n7»s.  On  the  other  hand,  in  the  Southern 
States  the  species  of  Geomyida  are  termed  salamanders  (a 
name  originally  given  to  certain  batrachians),  although 

other  names  are  conferred,  as  "hamster."  "pouched  rat," 
"  muloes,"  etc.  For  further  information,  see  Prairie-sql"IR- 
REL  and  Tortoise. 

Gopher-wood  :  See  Cypress. 

Gorakhpur' :  a  city  and  district  of  Benares,  Northwest- 
ern Provinces.  British  India.  The  district  is  between  26° 

50'  and  27°  29'  N.  lat.,  and  83°  7"  and  84°  29'  E.  Ion.,  be- 
tween Nepaul  and  the  Gogra  river.  Area,  4.598  sq.  miles. 

The  population  is  2.750.000.  and  is  rapidly  increasing;  90 
per  cent,  are  Hindus.  The  chief  products  are  cotton  and 
foodstuffs.  The  climate  is  not  unwholesome,  but  relaxing, 
and  the  forest-area  is  subject  to  malaria.  Gautama  Buddha, 
the  founder  of  the  Buddhist  religion,  died  within  the  limits 
of  this  district.  The  capital  is  Gorakhpur,  on  the  Eapti 
river,  nearlv  in  the  center  of  the  district  (see  map  of  N. 
India,  ref.  6-G).     Pop.  (1891)  64,860. 

Go'ral  [the  East  Indian  name]:  the  Nemorhedus goral, 
a  small  antelope  of  Nepaul,  inhabiting  rocky  heights  and 
lofty  table-lands.  It  is  also  called  the  Nepaul  bouquetin, 
and  is  hunted  for  its  excellent  flesh.  An  allied  species,  N. 
crispus,  occurs  in  Japan. 

Gordiaii  Knot:  See  Gordius. 

Gordia'nus  Africa'nus,  JlARrvs  Antonius  :  known  as 
the  elder  Gordiau  ;  a  Roman  emperor  ;  a  descendant  of  the 
Gracchi  and  Trajan  ;  b.  158  A.  d.  ;  was  consul  213  and  231  ; 
proconsul  in  Africa  232  ;  and  when  eighty  years  old  was  in- 

vested with  the  purple  at  Tisdrus,  without  his  consent,  in 
place  of  Maximinus,  but  in  less  than  two  months  was  com- 

pelled by  the  victories  of  Capellianus  to  commit  suicide 
(238  A.  d.).  He  was  a  man  of  venerable  character,  and  his 
death  caused  widespread  grief. — His  son,  Marcus  Antonius 
Gordianus  (b.  192),  was  declared  Augustus  jointly  with  his 

father,  and  fell  in  battle  just  before  his  father's  death.  He was  a  man  of  loose  morality,  but  was  a  poptdar  favorite,  an 
able  magistrate,  and  the  author  of  writings  in  prose  and 
verse,  none  of  which  are  extant. 
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(joi'diiliiiis.  Marcus  Antonius:  a  grandson  of  the  elder 
Oordian;  b.  aliuiil  L''.'(J ;  was  declared  emperor  in  238  after 
the  death  of  Balliinus  and  I'npietuis;  set  out  for  the  East 
(243),  where  he  won  important  ailvautages  over  the  Per- 

sians and  others,  but  in  eonsequencc  of  the  maehinations 
of  I'hilip  the  Aral)  he  was  murdered  by  his  own  soldiers  in 
i\Ieso|iotamia  in  244  A.  n.  'I'lie  younjjer  (iordian  was  liiifhly 
jiopular  throughout  the  einjiire,  and  possessed  many  engag- 

ing (lualilies. 

(lior'diiis  (in  Gr.  riipSios")  :  aeommon  peasant  who  became 
King  of  Phrygia  in  this  way:  As  he  was  plowing,  an  eagle 
alighted  upon  the  yol<ei>f  his  oxen.  A  soothsaying  maiden 
of  Tebnissus  declared  this  to  be  an  omen  of  his  elevation  to 
royal  power.  Afterward,  when  the  state  was  in  political 
trouble,  the  messengers  who  were  sent  to  consult  the  oracle 
were  directed  to  proclaim  as  King  of  Phrygia  the  first  man 
they  should  meet  seated  in  a  wagon  as  they  were  on  their 
way  to  the  temple  of  Zeus.  Gordius  was  the  man.  lie  was 
duly  installed  as  king,  and  became  the  foinider  of  the  city 
of  Gordium  and  of  a  dynasty  of  powerful  kings,  whose  for- 

tified city,  rock-cut  tombs,  and  altars  may  l)e  seen  to  this 
day.  Gordius  was  a  favorite  of  (_!ybele,  the  great  goddess  of 
Asia,  who  condescended  to  him  and  bore  him  a  son,  JIidas 

(q.  v.).  Gordius  dedicated  the  wagon  in  which  he  was  rid- 
ing when  lie  met  the  Phrygian  ambassadors  to  Zeus  Basi- 

leus  (the  king),  in  whose  temple  in  (-fordium  it  was  there- 
after kept.  The  oracle  deehired  that  he  who  was  al)le  to 

untie  the  knot  (Gordian  knot)  by  which  tlie  yoke  was  tied 
to  the  tongue  of  the  wagon  should  be  master  of  all  Asia. 
In  838  B.  c.  Alexander  tried  to  untie  the  knot,  and  failing 
to  do  so,  cut  it  with  his  sword.  The  site  of  Gordium  has 
not  been  located  with  certainty.  In  190  B.  o.  the  Roman 
consul  Manlius  encamped  on  the  right  bank  of  the  San- 
garius  opposite  Pessinus.  and  received  an  eml)assv  from  the 
city,  which  he  did  not  enter.  On  the  next  d.ay  Manlius  en- 

camped at  (rordium.  which  therefore  was  a  day's  march 
from  Pessinus,  though  just  in  which  direction  is  not  quite 
certain.  Ramsay  and  Sterrett  searched  the  country  in  1883 
for  epigraphical  or  other  evidence  as  to  the  site,  but  in  \ain. 
Ramsay,  Historical  Geograplii/  of  Asia  Minor.  |jp.  16  and 
225  (London.  1890),  locates  it  liy  conjecture  at  Yiirme,  and 

Ilerraann-Puchstein,  lii'iscn  in  K/finaxien,  xiid  A'ordsyrien, 
pp.  33  and  36  (Berlin,  ISllO),  .-it  Tchakmak.  For  a  discus.sion 
of  the  story  of  Gt>rdius,  si'i;  Rllhl,  Die  Siij/k  von  Gordios  in 
the  Zfitschrift  filr  die  Oesterreicliincheii  Gymiiasieii,  33, 
Heft  1 1  ;  Preller,  Grieckische  Mijtholoffie.  i.,  532. 

J.  R.  S.  Sterrett. 

(liordius  [Mod.  Ijat..  from  Lat.  Gordius  (nodus).  Gordian 
knot] :  a  genus  of  nematode  worms,  deriving  its  name  from 
the  knotted  appearance  often  assumed  by  the  individuals. 
The  memliers  of  this  and  other  genera  of  the  family  Gordin- 
cea  have  the  common  name  hair-snakes,  and  are  frequently 
regarded  as  hairs  transformed  into  worms.  Comparatively 
little  is  known  of  their  life-history.  Some  species  pass  a 
portion  of  their  lars-al  stages  in  the  body  of  insects  and 
spiders,  and  another  part  as  [larasites  of  fishes,  while  when 
adult  they  are  found  free  in  water  an<l  mud.  It  is  uncer- 

tain what  relations  they  bear  to  the  other  nematodes,  from 
which  they  differ  much  in  structure.  J.  S.  K. 

Gordon,  Major-Gen.  Charles  George,  C.  B..  R.  E.  :  "  Gor- 
don Pasha";  soldier;  b.  at  Woolwich.  England,  Jan.  28, 

1833;  son  of  Gen.  Gordon,  of  the  Royal  Artillery  ;  entered 
the  Royal  Engineers  as  second  lieutenant  in  18.52  ;  promoted 
first  lieutenant  in  18.54 ;  served  in  the  Crimean  war  in  sur- 

veying and  settling  the  Turkish  and  Russian  frontier  in 
Asia,  and  in  the  British  expedition  against  Peking,  remain- 

ing on  service  in  China  after  the  termination  of  difficulties. 
Entering  the  service  of  the  Emperor  of  China,  he  was  made 

in  1863  connnander  of  the  "  ever-victorious  army,"  and  was 
prominent  in  suppressing  the  Tai-Ping  rebellion  (1863-64), 
and  recovering  the  great  cities  and  silk  districts  from  the 
insurgents.  He  was  promoted  captain  Royal  Engineers  in 
1859,  major  in  1862,  and  lieutenant-colonel  in  1864.  In  De- 

cember of  the  same  year  he  was  appointed  British  consul  for 
the  Danube  delta ;  resigned  1874.  and  succeeded  Sir  Samuel 
Baker  in  the  service  of  the  khedive  as  governor  of  the  tribes 
of  Upper  Egypt;  in  1876  returned  to  England:  was  gov- 

ernor-general of  the  Sudan  from  1877  till  1880,  developing 
great  activity  for  the  suppression  of  slavery.  In  ISSO  he 
went  to  India  as  secretary  to  the  Marquis  of  Kipon,  but 

held  the  position  only  a  i'ew  mtmths:  in  May,  1881,  took 
'•ommand  of  the  Royal  Engineers  in  Mauritius,  and  in  the 
same  year  was  retired  from  active  service  with  the  rank  of 
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major-g(meral ;  in  1882  went  to  the  Cape  of  Good  Hope  to 
aid  in  settling  the  dilliculty  with  the  Basutos;  in  1883 
traveled  in  Palestine;  and  in  1884  returned  to  Khartum 
as  the  representative  of  the  British  Government,  but  was 
killed  thiu-e  .Jan.  27,  1885.  S(!e  his  Hcfhclions  in  Paleslitie 
(1884);  Last  .Journal  (1885):  and  Lel/n-s  to  Jris  Sister 
(1888);  Hill,  T/ie  Jirer-rictorious  vlrm.y  (1868);  Hake,  Tlie 
Slorji  of  Chinese  Gordon.  (1884-85);  Birbeck  Hill,  C/orrfon. 
in  Central  Africa  (1881);  the  Life  by  Sir  Ilenrv  (Gordon 
(1886)  and  Ijy  Sir  W.  V.  Jiutler  (1889). 

Gordon.  Lord  George  ;  youngest  son  of  Cosmo  George, 
third  Duke  of  Gordon;  b.  in  London,  Sept.  10.  1750.  He 
served  for  some  years  in  the  navy ;  entered  Parliament  in 
1774;  became  distinguished  as  a  noisy  opponent  of  both 
Whigs  and  Tories;  was  made  president  of  the  Protestant 
Association  1779;  became  at  once  leader  of  the  large  and 
turbulent  Xo-Popery  ])arty;  ]ircsented  a  petitimi  (signed  by 

120.000  persons)  for  the  rc]ieal  of  Saville's  Roman  Catholic 
Relief  Bill  1780.  arriving  at  llie  J'arliament  House  at  the 
head  of  50.000  rioters,  who  (.June  2-9)  sacked  the  clia|)els 
and  the  houses  of  Roman  Catholics  and  others,  broke  open 
the  prisons,  and  fired  London  in  many  places.  The  nnli- 
tary  finally  dispersed  the  rioters,  but  imt  till  4.50  were  killed 
and  wounded.  Many  more  were  afterward  hanged,  (ior- 
don  was  tried  for  high  treason  and  acquitted  1781 ;  declared 
himself  a  .Jew  in  religion  in  1786,  but  was  without  question 
insane;  was  fined  and  imjirisoned  lor  libel  1788,  and  died 
in  Xewgate  prison,  Nov.  1,  1793. 

(iordon,  George  Hamilton:  See  Aberdeen. 

Gordon.  George  Henry  :  soldier ;  b.  at  Charlestown,  Mass., 
July  19, 1824;  graduated  at  West  Point  1846:  served  in  Mexi- 

co, on  frontier  iluty  in  Washington  (then  a  territory),  and  on 
U.  S.  Coast  Survey ;  resigned  from  the  army ;  entered  Cam- 

bridge Law  School ;  practiced  law  1857-61 ;  appointed  col- 
onel of  Second  Massachusetts  Volunteers  Apr.,  1861 :  served 

in  Shenandoah  valley,  Va..  1861-62  ;  brigadier-general  of  vol- 
unteers and  under  Pope  in  1862  ;  engaged  in  battles  of  Cedar 

Mountain.  Second  Bull  Run,  and  Antietam  ;  served  with 
Gen.  Dix  in  the  Peninsula,  with  Gen.  Meade,  and  in  de- 

jjartment  of  the  South.  In  1864  he  commanded  I'.  S.  forces 
in  Floi'ida;  was  at  capture  of  forts  in  Mobile  Bay,  and  in 
command  of  district  of  East  Virginia;  Apr.  9,  1865,  brevet 
major-general  of  vohmteers ;  in  1866  U.  S.  collector  of  inter- 

nal revenue  for  Massachusetts.  Author  of  sevei'al  histoi'ical 
sketches  of  the  civil  war.  D.  at  Framingham,  Mass.,  Aug. 
30,  1886. 

Gordon,  John  Brown  :  U.  S.  party  leader :  b.  in  Upson 

CO..  Ga.,  F'eb.  6.  1832;  graduated  at  the  State  University; 
stuilied  law.  and  was  aiimittcd  to  the  Ijar;  in  1861  en- 

tered the  Confederate  service  as  captain  of  infantry,  and 
rose  to  the  rank  of  lieutenant-general.  At  the  surrender  of 
Gen.  Lee,  Gordon  comnuinded  one  wing  of  the  army.  In 
1868  he  was  the  Democratic  candidate  for  Governor  of  his 
native  Slate,  and,  as  was  believed,  was  elected  by  a  large 
majority,  but  his  opponent,  Rufus  B.  Bullock,  was  awarded 
the  office.  He  was  a  member  of  the  national  Democratic 

conventions  in  New  Yoi-k  1868  and  at  Baltimore  1872 ;  was 
presidential  elector  for  the  State  at  large  at  the  elections  in 
1868  and  1872 ;  w.is  elected  to  the  U.  S.  Senate  in  Jan., 
1873,  for  six  years,  and  took  his  seat  there  JIar.  4,  1873, 
where  he  was  recognized  as  an  eloquent  and  leading  mem- 

ber of  the  Democratic  party;  resigned  May  20,1880;  nom- 
inated for  Governor  of  Georgia  bv  Democratic  convention 

July  28,  1886;  elected  Oct.,  188(5;  re-elected  Oct.,  1888; elected  U.  S.  Senator  1890. 

Gordon-Cnniming'.  Constance  Frederica:  traveler  and 
author:  b.  at  Altyre.  Scotland.  May  26,  1837;  daughter  of 
Sir  William  Gordon-Cumming;  traveled  very  extensively  in 
the  East.  Author  of  Via  Cnnncall  to  Egypt;  In  the  Heb- 

rides: In  the  Himalayas  (1876):  At  Home  in  Fiji  (1881); 

A  Lady's  Cririse  in  a  French  Man-of-war  (1882);  Fire 
Fountains  of  Hawaii  (1883) ;  Granite  Crags  of  CaUfoniia; 

Wanderings  in  China  {ISSQ):  and  Work- for  the  Blind  in 
China  (1888).  C  H.  T. 

Gordo'nia  [Mod.  Lat.,  named  from  .Tames  Gordon,  a 
London  nurseryman  of  the  eighteenth  century] :  a  genus  of 

beautiful  trees'  and  shrubs  of  the  family  Ternstroemiacem. 
The  V.  S.  have  two  species.  The  Cr.  lasianthns.  called  lob- 

lolly bay.  is  a  beautiful  tree,  from  50  to  70  feet  high  (often 

a  shrub  in  cultivation),  growing  in  "bay  swamps"  in  bar- 
ren regions  in  the  Southern  States.  Its  bark  is  useful  for 

tanning  leather.     Its  mahogany-colored  wood  is  extremely 
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li^ht,  fniLjilo,  ami  piirisluibk',  but  is  recoiiinii'iidod  for  sonic 
kinils  (if  ji liner- work,  lioiiif;  quite  liuinlsouie.  'J'lie  (luntiiiiiit 
altanuilia  is  cultiviiled  us  a  pinlen  shrub,  and  luis  lai'jje 
white  and  richly  fragrant  flowers.  It  is  unknown  in  the 
wild  state,  having  been  eradicated  from  its  original  station 
in  Southeast  Georgia.        Kcvised  by  Charles  E.  Bessey. 

(lordoii  I'aslia:  See  Gokoo.v,  (,'n.\KLES  Georoe. 

(jore,  C'.\Ti!ARixE  Grace:  novelist;  b.  in  Nottingham, 
Enghind,  1799;  the  daughter  of  a  winc-nierchant  naineil 

Moody;  was  married  to  ('apt.  ('harles  Gore  183vS.  Author 
of  about  .seventy  works,  nio.stly  novels  depicting  English 
aristocratic  life  :  The  Uabinet  Minister  (3  vols.,  1839) ;  Tlie 
Ambax.m<t,)rs  Wife  (3  vols.,  1843) ;  Birthrii/fil  (3  vols..  1843) ; 
T/ie  Queen  of  Denmark  (3  vols.,  184.J);  The  IldmiltimH  (3 
vols.,  18.10);  The  Dinniund  and  the  Pearl  (S  vols.,  1856); 
Modern  O/iivalri/,  etc.  She  wrote  also  several  dramas.  D. 
at  Lynwood,  Hampshire,  .Ian.  27,  18B1. 

Gore,  Christopher,  LL.  D.  :  U.  S.  Senator;  b.  in  Boston. 

Mass.,  Sept.  21.  17o8:  son  of  John  Gore,  a  loyalist;  gradu- 
ated at  Harvard  1776 ;  was  U.  S.  clistrict  attorney  for  Massa- 

chusetts 1789-96,  the  first  to  holil  tlie  ollice ;  wjis  with  W. 
Pinckney  a  commissioner  to  Enghind  1796-1804  to  settle 
the  claims  of  the  U.  S.  on  Great  Britain  for  spoliations; 

charge  d'affaires  at  London  1803-04 ;  Governor  of  Massa- 
chusetts 1809;  U.  S.  Senator  1814-17.  D.  at  Waltham, 

Mass.,  Mar.  1,  1827,  leaving  nearly  $100,000  to  Harvard  Col- 
lege. The  library  building.  Gore  Hall,  was  named  in  his 

honor. 

(iore,  George,  LL.  D.,  P.  R.  S. :  electrician ;  b.  in  Bristol. 

England,  in  .Ian.,  1826;  was  entirely  self-educated;  lectured 
for  many  years  on  Physics  and  Chemistry  at  the  Grammar 
School  of  King  Edward  VI.,  Birmingham  ;  was  elected  a 
fellow  of  the  Royal  Society  in  186.5 ;  and  receivetl  the  hon- 

orary degree  of  LL.  D.  from  Edinburgh  Univer.sity  in  1877. 
He  distinguished  himself  by  his  discoveries,  inventions,  and 
wi'itings  in  electricity,  physics,  and  chemistry,  and  was  au- 

thor of  Theonj  and  Pniriicc  of  Electro-deposition  (1856); 
Tiie  Art  of  Eledro-metalliirgn  (1877) :  The  Art  of  Scientific 

Discocery  (1878) ;  The  Scientific  Basis  of  jS'ational  Prog- 
ress and  Morality  (1882);  Electro-chemisfry  (1885);  The 

Art  of  Electrohitic  Separation  and  Eeiining  of  Metals 
(1890). 

Gor^e,  go'ra' :  an  island  iu  the  Atlantic  Ocean  near  the western  coast  of  Africa;  belongs  to  Prance,  and  is  situated 
1|  miles  S.  of  Cape  Verde.  It  is  only  3  miles  in  circum- 

ference, aiul  deficient  in  wood  and  water,  but  it  contains  a 
well-b\nlt  and  fortified  town,  with  a  good  harbor,  although  it 
is  not  of  so  great  commercial  importance  as  formerlv.  Lat. 

14'  40'  N.,  Ion.  17"  25"  W.      Pop.  about  3,000. 

Gor'gas.  Ferdinand  J.  S.,  X.  M.,  D.  D.  S.,  M.  B. :  dent- 
ist; b.  at  Winchester,  V'a.,  .July  27,  1834;  graduated  at Dickinson  College  in  1854,  at  the  Baltimore  College  of 

Dental  Surgery  1855,  and  at  the  University  of  Maryland 
School  of  I\Iedicine  in  1868.  In  1864  revised  Harris's  3Ied- 
ic.al  and  Dental  Dictionary,  and  in  1872  edited  the  opera- 

tive part  of  Harris's  Dental  ijurgery ;  has  been  since  1866 the  editor  of  The  Atnerican  Journal  of  Dental  Science,  and 
has  filled  his  present  chair,  tliat  of  Dental  .Surgery  and 
Therapeutics,  in  the  Baltimore  College  of  Dental  Surgery, 
since  1860.  Author  of  Lectures  on  Dental  Science  and 

TJieropeutics;  Dental  Materia  Medico  and  Therapeutics 
(1884). 

Gorge :  the  local  narrowing  of  a  deep  river  valley,  often 
called  canon  in  the  Western  U.  S.  The  gorge  of  the  Rhine 
from  Bingen  to  Coblentz  has  been  cut  through  the  Iluns- 
riick-Taunus  plateau,  whose  uplift  formed  a  barrier  across 
the  course  of  the  river  which  then  held  a  lake  where  the  plain 
of  the  middle  Rhine  now  stands.  The  gorge  of  the  Danube 
through  the  Carpathians  is  similarly  the  outlet  of  an  ex- 

tinct lake,  wliose  sediments  now  form  the  plain  of  Hungary. 
The  lower  canon  of  the  Yellowstone  in  Montana  is  a  gorge 
of  the  same  nature.  The  gorge  of  the  Hudson  through  its 
Highlands  has  an  entirely  different  relation  to  the  wide 
valley  lowlands  above  Newburg:  both  the  gorge  and  the 
lowland  are  formeil  liy  the  denudation  of  an  elevated 
plateau;  the  upper  valley  has  been  wide  opened,  forming  a 
lowland,  because  its  rocks  are  weak,  while  the  gorge  re- 
nutins  narrow  and  steep-walled  because  its  rocks  are  ex- 
tn^mely  hard;  but  both  gorge  and  lowland  are  of  the  same 
age ;  the  lowland  was  excavated  only  as  fast  as  the  gorge 
was  di'i'pened.  The  gorges  of  the  Connecticut  below  Mid- 
dlet(jwii,  of  the  Delaware  below  Easton,  and  of  the  Potomac 

lielow  Harper's  Ferry  arc  of  the  same  class.  Short  gorges 
through  narrow  ridges  are  calleil  water-gaps  in  Pennsyl- 
v.-inia:  as  the  Delaware,  Leliigh.  anil  Schuylkill  waler-gaps 
in  Blue  Mountain.  Many  smaller  gorges  result  from  the 
obstruction  of  an  open  valley  by  glacial  drift,  and  the  dis- 

placement of  its  stream  to  a  new  line  of  flow.  It  thereupon 
rapidly  proceeds  to  erode  a  new  trench,  which  for  a  time 
d(!ei)ens  faster  by  stream-cutting  than  it  widens  by  weather- 

ing on  the  walls;  in  this  way  the  many  gorgi's  ni  the  North- 
ern U.  .S.  are  formed,  (he  greatest  being  that  of  Niagara 

((/.  i\).  The  upper  and  lower  gorges  of  the  Genesee  river  in 
Western  New  lork  are  of  this  character.  Smaller  gorges 
are  called  chasms  in  the  Adiron<lacks.  as  the  Ausalile  ami 
Chateaugay  chasms;  or  glens,  as  Watkins  Glen  in  Western 
New  York.  See  CaSon,  Physiogeaphv,  Rivers,  and  Val- 

leys. W.  M.  Davis. 

Gorge!,  gorgi.  ARTnfR:  general;  b.  at  Toporcz,  in  Hun- 
gary, Peb.  5,  1818;  educated  at  the  military  school  of  Tuln, 

and  aiipointed  to  the  Hungarian  body-guard  ;  promoted  to 
be  first  lieutenant  in  the  Palatinal  Hussars.  He  resigned 
from  the  army  to  pursue  the  study  of  chemistry,  but  on  the 
news  of  the  rising  in  Hungary  reaching  him  he  hastened 
to  place  his  services  at  the  disposal  of  the  Hungarian  min- 

istry. His  conduct  attracted  the  attention  of  Kossuth,  and 
after  the  battle  of  Schwechat  he  a-Ssumed  command  of  the 
Hungarian  army.  Unalilc  to  maintain  himself  at  Raab,  he 

was  driven  out' by  Windischgriitz;  was  again  repulsed  at Windsehacht,  saving  his  army  by  a  bold  retreat  over  the 
Sturecz  Mountains.  Difficulties  arising  between  Gorgei  and 
the  civil  authorities,  he  was  twice  superseded  in  command. 
On  the  resignation  of  the  governor  and  council  in  1849, 
Kossuth  made  Gorgei  dictator  in  his  place.  Soon  after  this 
the  Hungarian  forces  laid  down  their  arms.  Gorgei  was 
stigmatized  as  a  traitor  for  this,  but  this  opinion  afterward 
changed  completely.  In  1851  he  published  a  volume  nar- 

rating his  connection  with  the  insurrection,  entitled  3Iy 
Life  and  Acts  in  Hungary.  Prom  that  time  he  has  lived 
iu  retirement,  kee|)ing  completely  aloof  from  politics.  In 

1885  a  proposal  was  made  f(ji-mally  to  reinstate  him  in  pub- 
lic favor,  but  it  was  not  well  received  in  Hungary. 

Gorges.  Sir  Ferdinando  ;  "  ])roprietor  of  Maine  "  ;  b.  at 
Ashton,  Somersetshire,  England,  about  1565 ;  was  a  fel- 

low conspirator  with  the  Earl  of  Essex,  against  whom  he 
was  a  witness  1601 ;  served  in  the  British  navy,  and  in  1604 
became  Governor  of  Plymouth ;  was  one  of  the  leading 
spirits  in  tlie  original  Plymouth  Company ;  sent  a  number  of 
unsuccessful  expeditions  to  the  New  England  coast,  and  in 
1620  obtained  a  charter  "for  the  governing  of  New  Eng- 

land," which  was  held  to  extend  westward  to  the  Pacific. 
He  was  also  one  of  the  original  proprietors  of  Laconia, 
which  was  to  extend  from  the  Kennebec  to  the  Merrimack, 
and  in  1623  his  son  Robert  was  named  general  governor  for 
New  England.  In  1639  Gorges  was  appointed  lord-pro- 

prietary of  Maine,  the  office  to  be  hereditary  in  his  family; 
and  in  1642  he  chartered  the  city  of  Gorgiana  (now  York, 
Me.).  Gorges  returned  to  England  in  1643,  served  against 
the  Puritan  armies,  and  died  in  1647.  His  grandson,  Ferdi- 

nando (1629-1718),  sold  his  rights  iu  Maine  to  Massachusetts 
(1677)  for  €1.2.50,  and  was  author  of  America  Painted  to 
the  Life  (1659). 

Gor'gias:  Greek  rhetorician  and  sophist;  b.  at  Leontini, 
in  Sicily;  was  sent  to  Athens  in  427  B.  c.  on  an  emba.ssy  to 
seek  aid  against  the  Syracusans;  succeeded  in  his  errand, 
and  was  so  much  sought  after  on  account  of  the  new  elo- 

quence which  he  represented  that  he  forsook  Sicily  and 
traveled  about  Greece  as  a  teacher  of  rhetoric  and  as  a 
maker  of  holiday  speeches.  He  died  at  the  great  age  of  105 
or  109  years,  thus  outliving  Socrates,  with  whom  he  figures 
in  the  Platonic  dialogue  that  bears  the  name  of  Gorgias. 
His  style  was  elaborate  and  highly  artificial,  a  style  of  bal- 

ance and  of  jingle,  which  afterward  fell  into  discredit,  but 
the  pattern  once  set  was  never  forgotten,  and  the  Gorgianie 
figures  still  survive  in  modern  rhetoric.  In  a  sense  Gorgias 
is  the  creator  of  Greek  artistic  prose,  and  to  him  is  largely 
attributable  the  diffusion  of  Attic  as  a  literary  language. 
The  two  declamations  extant  under  his  name.  Encomium  of 

Helen  and  Palamedes  (ed.  by  Blass  in  the  Teubner  Anti- 
phon),  if  not  genuine,  are  at  least  admirable  imitations  of  t  he 
style  of  Gorgias,  His  philosophy  is  sufficiently  indicated 

by  the  title  of  his  treatise  on  }i'ature  or  the  2\'on-Existent. fragments  of  which  have  been  preserved.  See  Poss,  De 
Gorgia  Leontino  (Halle,  1828);  Prei.  Quwstiones  Prota- 
gorece  (Bonn,  1845) ;    Wilamowitz,  Entstehiing  der  griech- 
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isehen  Schrif'ti^prachi' ;  Bliiss,  Atti-irJie  BerciUdmkeit  (vol.  i., 
3il  eil.,  pp.  47-82);  Jebb,  Attic  Ura/ors,  i.,  cxxiii,  fnl. 

Basil  L.  Giluekslkkvk. 

(ii()r5roil  [in  Gr.  Topyti.  oi-  ropyivri:  dpriv.  of  yopySs.  fieiT'O, 
terrible] :  a  daugliter  of  I'horcys  iiiul  (!elo,  who  lived  on  the 
other  .side  of  Ocean  in  the  island  of  Sarpedon  in  the  far  dis- 

tant west,  not  far  from  the  garden  of  the  llesperida'  and 
the  realm  of  the  dead.  She  was  a  terrible  monster,  with 

serpents  instead  of  hair,  serpent  scales  on  her  faee,  lioar- 
like  tn.sks,  brazen  hands  and  arm.s,  and  wings  on  her  head 
whieh  enabled  her  to  fiy.  Her  aspect  was  so  dreadfnl  as  to 
turn  into  stone  every  mortal  who  looked  ni)on  her  face. 
She  bore  the  name  Gorgo  because  of  her  thunder-like  bel- 
lowings.  She  had  two  immortal  sisters  like  herself — Stheno 
(the  Strong  One)  and  Kuryale  (the  Par  Springer).  Iler 
own  name  was  Medusa  (the  Kuler),  or  simply  Gorge,  and 
unlike  her  sisters  she  was  mortal.  All  the  gods  hated 
and  avoided  her,  saving  oidy  Poseidon,  who  lay  with  her  in 
the  garden  of  the  gods.  While  she  was  pregnant  by  Posei- 

don she  was  beheaded  by  Perseus  {q.  v.).  when  Chrysaor 
(of  the  golden  sword)  and  Peo.\sus  (17.  v.),  who  carried  the 
thunder  and  lightning  for  Zeus,  sprang  into  being  from  her 
blood  and  were  reckoned  as  the  offspring  of  Poseidon.  The 
head  of  the  Gorgon  preserved  even  in  death  its  terrible  pet- 

rifying (lowers,  and  was  used  as  the  blazon  on  the  asgis  and 
shield  of  Zeus  and  Athene,  ami  naturally,  for  both  are  dei- 

ties armed  with  thunder  and  lightning,  because  the  Gorgo 
is  the  personification  of  the  thunder-clouds  which  conceal 
the  sun,  change  the  face  of  the  earth,  spread  terror  into  the 
hearts  of  all  living  beings,  and  threaten  even  the  dead 
masses  with  fearful  devastation  and  destruction.  The  home 

of  the  Gorgon  is  in  the  west,  and  her  parents  are  sea-gods, 
because  in  Greece  thunder-storms  come  from  the  western 
sea.  In  archaic  art  the  Gorgon  Medusa  appears  often  as  a 
whole  figure.  She  is  almost  always  running,  with  one  knee 
bent  low  down.  She  is  always  wingcil  and  snakes  are  want- 

ing as  attributes  in  the  oldest  representations,  but  occur  on 
monuments  of  the  sixth  century  B.  c.  She  is  occasionally 
found  in  half-figure  ;  but  in  archaic  art  she  does  not  usually 
appear  as  a  whole  figure,  and  her  head  is  not  figured  in 
three  dimensions,  but  as  a  flat  face,  in  other  words,  as  a 
mask,  with  v?ide.ly  opened  mouth,  protruding  tongue,  tusks, 
broad,  full,  fleshy  faee,  and  witli  few  snakes  in  the  hair. 
The  nuddle  type  of  the  Gorgon  begins  with  the  middle  of 
the  fifth  century  b.  c.  The  face  is  still  broail  and  round, 
tlie  mouth  widely  open,  and  the  tongue  protruding.  The 
beautiful  type  begins  with  the  end  of  the  fifth  century.  In- 

stances of  the  beautiful  mask  are  the  Medusa  Rondanini  in 
Munich,  and  the  head  in  the  Villa  Ludovisi  in  Rome. 

Literature. — Roscher,  Die  (fm-gonen  unci  Venvandtes 
(Leipzig,  1S90);  Sis,  De  Gurgone  \  Hninn,  (jrieehische  Gut- 
teridmle  (i\Iunich,  1893),  p.  58  ff. :  Lauer,  Ni/s/em  dm- 
griechischen  3Iythohigie;  Schwartz,  Urspntiig  der  Miitliolo- 
gie  ;  articles  by  Roscher  and  Purtwiingler  in  Roseher's  Lex- 

icon under  Oorgones.  Other  literature  should  be  used  with 

caution,  such  as  Bottiger,  Furienmaske;  Levezow,  D^ber  die 
EnttvickeliDig  des  Gorgoiiideals;  Cox,  3Iy(/iology  and  Folk- 

lore (New  York,  1881),  p.  331  f.,  and  his  Mglhologi/  of  the 

Aryan  Nations  (London,  1883),  p.  550  f. ;  Giidechei'is  in 
Ersch  and  Gruber's  Allgemeine  Encylilopddie  under  Gorgo. J.  R.  S.  Sterrett. 

Gorgoiiia  [Lat.  gorgonia.a  coral  which  hardens  in  the 

air:  deriv.  of  ̂ to/v/h,  Gorgon,  in  reference  to  the  Gorgon's 
power  of  turning  those  looked  at  to  stone] :  a  group  of  coral 
polyps  belonging  to  the  class  Scyphozoa  (q.  v.)  and  order 
Octocoralla,  and  characterized  by  having  eight-tentaculate 
polyps  arranged  upon  an  axis  which  consists  of  an  outer, 

frequently  spiculed,  "bark"  and  an  internal  horny  or  cal- 
careous portion.  Accordingly  as  these  axes  are  arranged 

the  character  of  the  colony  varies,  and  we  have  flat  "sea- 
fans  "  or  lash-like  '•  sea-whips,"  etc.  Many  genera  and  species are  described,  most  of  them  from  the  trojiics,  but  some  come 
from  the  Arctic  regions.  The  most  common  Floridan  spe- 

cies is  lihipliigorgia  Hidwlliini.  J.  S.  Kingsley. 

Gorliaiii  Controversy,  The  :  a  controversy  in  the  Church 
of  England  touching  baijtismal  regeneration,  which  grew 
out  of  the  case  of  Gorliam  vs.  TlieHisliop  of  E.reter.  In 
1847  the  Queen  presented  the  Rev.  George  Cornelius  Gor- 

liam. then  holding  a  cure  in  the  diocese  of  Exeter,  to  the 
vicarage  of  Branipford  Speke  in  the  same  dio<T\se,  but  Dr. 
Henry  Phillpotts.  I.ishcip  nf  Kxeter.  refused  to  institute  Jlr. 

Gorham  on  the  ground  that  "  he  held,  and  persisted  in  hold- 
ing, that  spiritual  regeneration  is  not  given  in  baptism — in 

particular,  that  infants  are  not  made  then'in  members  of 
Christ  and  children  of  God — contrary  to  the  teaching  of  the 
Church  of  Kiiglaiid  in  her  Articles  and  Liturgy,  and  espe- 

cially coidrary  to  the  divers  ofiices  of  baptism,  the  oHiee  of 

confirmation,  and  thi^  Catetdiism."  The  case  was  brought 
before  the  court  of  ;irches  (1849)  and  a  decision  given  to  the 
elfect  that  ba|itismal  regeneration  is  oni^  of  the  doctrines  of 
the  Church  of  England,  that  the  bisliop  was  justifie<I  in  his 
cause,  and  that  the  ajipeal  must  be  dismissed  with  costs. 
Mr.  Gorham  then  ap|iealed  to  the  judicial  committee  of 
privy  council,  which  reversed  the  decision  of  th(^  court  of 
arches,  and  Mr.  Gorham  shortly  after  was  instituted  to 
Brampford  Speke.  This  decision  of  the  committee  of  the 
privy  council  was  followed  by  the  abandonment  of  the 
Church  of  England  by  not  a  few.  on  the  ground  that  the 
Church  did  not  nuiintain  the  Catholic  faith.  See  the  article 
Rege.neratiox. 

(iorillil  [from  Gr.  yoplwa,  gorilla,  or  chimpanzee  (term 
used  in  Gr.  translation  of  a  Carthaginian  work  describing 
the  voyage  of  Hanno  along  the  northwest  coast  of  Africa, 
fifth  or  sixth  century  B.  c.)  =  Punic  gorilla  =  the  native 
African  name]:  a  species  of  anthropoid  ape  {Troglodytes 
gorilla)  which  occupies  the  first  jilaee  among  the  quadru- 
manons  mammals.  Though  more  bestial  in  appearance, 
especially  in  the  extraordinary  prominence  seen  in  the 
cranial  ridges,  and  in  the  extremely  carnivorous  aspect  of 
its  produced  snout,  it  nevertheless  has  essential  characters 
of  superiority.  In  the  light  of  modern  research  an  old  nar- 

rative of  the  Carthaginian  navigator  Hanno  respecting  the 
great  apes  becomes  in  a  measure  verified.  Five  hundred 
years  before  the  Christian  era  this  voyager  records  the  dis- 

covery on  the  western  coast  of  Africa  of  "an  island  full  of 
wild  men,"  "much  tiie  greater  part  of  them,"  the  text  con- 

tinues, "  being  females  with  hairy  bodies,  whom  the  inter- 
preter termed  gorUloi.  The  males  were  pursued,  but  not 

cajitured.  Three  females,  who  bit  and  scratched  those  who 
led  them,  wert>  not  willing  to  follow;  however,  having 

killed  and  flayed  them,  we  conveyed  the  skins  to  C'arthage." 
The  history  also  relates  that  these  skins  were  preserved  in 
the  temple  of  Astarte,  where  they  remained  until  the  taking 
of  that  city  in  the  year  146  B.  c,  as  stated  by  Pliny,  who 
calls  them  gorgones.  It  is  scarcely  to  be  doubted  that  this 
short  record  refers  to  the  great  man-like  apes.  In  1589  an 
English  sailor,  during  a  detentioti  as  prisoner  in  Western 
Africa,  observed  two  kinds  of  ape — one  evidently  being  the 
chimpanzee,  and  the  other,  which  he  learned  was  called 

pongo,  was  undoubtedly  a  gorilla.  "  The  pongo,"  he  says, 
"is  in  all  its  proportions  like  a  man.  except  the  legs,  which 
have  no  calves.  But  he  is  of  gigantic  height,"  etc.  A  nu- 
nute  and  circumstantial  account  is;  given  by  this  observer, 

the  accuracy  of  which  has  been  confirmed"  by  subsequent travelers.  ISufion  had  a  clear  conviction  that  there  existed 
such  a  creature,  inclining  to  regard  it  as  a  large  species  of 
orang.  Cuvier  was  so  entirely  incredulous,  and  met  the 
subject  with  so  much  ridicule,  that  for  a  long  period  it  was 
again  well-nigh  regarded  as  a  myth.  In  1847  the  gorilla 
was  first  made  known  to  science  and  its  characteristics 

made  out  by  I)r.  Thomas  Savage  (who  with  Dr.  Wilson,  an- 
other missionafv,  may  be  said  to  have  rediscovered  it)  and 

Prof.  Jeffries  Wymaii,  the  distinguished  comparative  anat- 
omist. Their  paper,  in  which  the  scientific  name  was  first 

given,  was  published  in  1847,  and  was  followed  in  Feb., 
1848,  by  a  memoir  by  Prof.  Owen.  In  1849  a  complete  speci- 

men, preserved  in  alcohol,  was  obtained  by  a  surgeon  of  the 
French  navy.  Later  yet,  perfect  crania  and  other  portions 

were  taken  to  the  U.  S'.  I)y  Du  Chaillu. Considerable  information  of  a  reliable  character  has  been 

recorded  concerning  the  habits  of  the  gorilla.  Its  food  con- 
sists of  the  fruit  of  several  species  of  jialm.  the  "cabbage" 

portion  of  the  same,  the  banana,  and  other  succulent  vege- 
tables of  similar  character.  The  teeth  of  the  animal  indi- 

cate an  omnivorous  nature;  its  diet  is  therefore  supposed  to 
include  to  a  moderate  extent  animal  food,  e.  g.  the  eggs  and 
the  young  of  liirds,  if  not  that  of  more  solid  matter.  It 
forms  for  itself  a  rude  nest  or  sleeping-place  much  like  that 
of  the  orang.  The  ferocity  of  the  gorilla  seems  to  have  been 
much  exaggerated,  and  while  the  strength  of  the  animal  is 
prodigious,  it  will  not  attack  man  unless  cornered  or  wound- 

ed, and  even  then  will  frequently  not  pursue  if  the  man  slowly 
and  steadily  retires  as  the  creature  advances.  In  attacking 
the  gorilla  stands  erect,  much  like  a  bear,  and  with  its  wrin- 

kled forehead,  bristling  hair,  and  gleaming  teeth,  presents  a 
truly  terrible  appearance.    Ordinarily  the  gorilla  seeks  safety 
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in  flislit.  mid  its  senses  of  liearinj?  ami  siffht  are  so  acute  t.liat 
it  is  by  no  means  easy  to  stalk  the  animal,  ami  while  hunt- 

ers have  almost  invarialily  failed  in  their  efforts  to  shoot 

this  huge  ajjc.  The  adult  nuile  f^-orilla  is  said  by  jjood  au- 
thority to  attain  a  heiglil  of  fi  feet  and  a  weight  of  400  lb. ; 

but  these  figures  seem  excessive,  and,  as  shown  by  the  skele- 
ton, 5  ft.  6  in.  is  the  height  of  a  large  and  old  aninud. 

It  is  not  gregarious.  The  young  are  seen  in  company 
with  the  parents  until  they  attain  adult  size.  In  walking, 
the  natural  position  is  on  all  fours,  the  enormously  long 
arms  facilitating  such  locomotion  very  nuitcrially.  When 
it  chances  to  staiul  or  progress  as  a  biped,  it  is  with  an  un- 

steadiness that  betokens  a  lack  of  power  and  ability.  The 

male  is  "vastly  larger  as  well  .as  nnich  more  formidable  in 
H[ipearaiuu'  than  his  mate,  his  large  canine  teeth  being  a 
characteristic  feature.  The  hal)itat  of  the  gorilla  is  a  com- 

])aratively  small  poi-tion  of  W'estern  Africa,  in  the  Congo 
district,  lying  between  2°  anil  '>'  S.  lat.,  and  running  from 
Ihe  coast  eastward  to  about  Ion.  16'  E.  It  inhabits  the  dense 
forests,  and  seems  to  prefer  high  or  mountainous  localities. 
A  few  young  gorillas  have  been  taken  alive  to  Kurope,  but 
soon  succumbed  to  pulmonary  diseases.  P.  A.  Lucas. 

Oo'ritz  (fJerni.  (iorz)  :  town  of  Austria ;  in  the  duchy  of 
Giirz  ;  22  miles  N.  W.  from  Trieste,  on  the  Izonzo  (see  map 
of  Austria-Hungary,  ref.  8-D).  Its  nuuuifactures  of  leather, 
silk,  and  rosoglio  are  extensive,  and  its  trade  veiy  lively. 
Charles  X.,  the  ex-King  of  France,  died  here,  in  the  monas- 

tery of  Castagnavizza,  in  1836.     Pop.  21,825. 
Gorkhas :  See  Goorkuas. 

Gor'kuiii  (Dutch  Gorinchem)  :  town  of  the  Netherlands  ; 
in  the  jn'ovince  of  South  Holland;  on  the  Merwede :  22 
miles  E.  8.  E.  of  Rotterdam  (see  map  of  Holland  and  Bel- 

gium, ref.  7-F).  It  is  strongly  fortified,  has  large  salmon- 
fisheries,  and  a  very  brisk  transit  trade.     Pop.  (1890)  1 1,900. 

fior'litz:  town  of  Prussia:  in  the  province  of  Silesia; 
on  the  Neisse,  which  here  is  crossed  by  a  viaduct  1,500  feet 
long,  115  feet  high,  and  resting  on  34  arclics  (see  map  of 
(ierman  Enijiire,  ref.  5-II).  It  is  fortified,  and  has  iron- 
foundries,  weaving  and  bleaching  establishments,  and  con- 

siderable manufactures  of  cloth,  cotton,  linen,  and  leatlier. 
Among  its  buildings  is  the  Church  of  .St.  Peter  and  St. 
Paul,  built  in  the  fifteenth  century,  a  remarkable  specimen 
of  Gothic  architecture.  It  has  five  naves,  of  which  the 

principal  one  is  formed  by  twenty-four  palm-shaped  pillars 
77  feet  high,  and  has  a  bell  weighing  12^  tons.  There  is  a 
fine  statue  of  Emperor  William  J.,  with  Moltke  and  Bis- 

marck.    Pop.  (1895)  70,172. 

(inrmau,  Arthur  P.:  U.  S.  Senator ;  b.  in  Howard  co., 
Md.,  .^lar.  11,1839;  attended  the  j)ul)Uc  schools  in  his  na- 

tive county  for  a  short  time  ;  appointed  page  in  U.  S.  Senate 
1853,  and  continued  in  the  service  of  the  Senate  until  1866. 
at  which  time  he  was  postmaster  :  Sept.  1, 1866,  was  removed 
from  his  positicm  and  immediately  appointed  collector  of 
internal  revenue  for  the  fifth  district  of  Maryland,  an  office 
he  held  until  the  incoming  of  the  Grant  administration  in 
1869 ;  in  June,  1869,  he  was  appointed  a  director  in  the 
Chesapeake  and  Ohio  Canal  Company,  and  in  November 
was  elected  a  member  of  the  house  of  delegates  of  the 
Maryland  Legislature  as  a  Democrat: :  was  re-elected  in 
1871  ;  elected  Speaker  of  the  House  of  Delegates  at  the  en- 

suing session  ;  was  elected  to  represent  Howard  County  in 
the  Jlaryland  State  Senate  June,  1873.  and  re-elected  for 
a  term  of  four  years  Nov..  1879 ;  was  elected  in  Jan..  1880, 
to  the  U.  S.  Senate  as  a  Democrat,  to  succeed  Hon.  William 
Pinknev  Whvte ;  took  his  seat  5Iar.  4,  1881  ;  re-elected  in 
1886  and  in  1892.  C.  H.  Thurber. 

(ior'res.  Jakob  Joseph,  von  :  author  ;  b.  at  Coblenz,  Ger- 
many, Jan.  35,  1776.  Fi'om  his  early  youth  he  was  an  eager 

student,  a  close  observe)-,  rich  in  sympathy,  broad  and  bold 
in  his  views.  Inspired  by  the  French  Revolution,  he  began 
as  a  radical,  carrying  his  radicalism  into  all  the  si)heres  of 
hunum  life,  but  soon  felt  discouraged  at  the  development  of 
alfairs,  became  entangled  in  the  dream-life  and  mysticism 
of  the  romantic  school,  was  driven  into  bitterness  and  ob- 

scurity by  its  retrograde  ideas,  and  ended  by  serving  t  he  re- 
action  which  after  the  fall  of  Napoleon  pressed  on  Eurojie 
during  a  whole  generation.  In  1797  he  founded  a  jieriodical, 
llaft  rothe  Blatt,  which  in  17i»8  w.as  succeeded  hy  Jiubi'zahl 
%iii  hlauen  Oeivande,.  both  of  which  were  suppressed  on  ac- 

count of  their  radical  views.  In  1799  he  went  to  Paris  at 
the  head  of  a  deputation  from  the  Rhenish  provinces,  with 
the  [lurpose  of  effecting  the  incorporation  of  these  districts 

with  France,  but  failed.  In  despair  he  retired  from  jioli- 
t  ics,  and  became  a  teacher  at  t  he  College  of  Coblenz.  In  1606 
he  removed  to  Heidelberg,  where  he  resided  for  two  years. 
Here  he  made  the  acquaintance  of  Brentano  and  Achim 

von  Ai'idni,  ami  adopted  all  the  Oriental  and  media'vul — 
that  is,  quiclistic  and  reactionarv  tendencies  of  the  romantic 
school.  In  1807  he  published  i)te  deutvchai  VolUsbucher; 
in  1810.  MythcniitschichlK  der  aainti.'n-lii'n  Wdt ;  in  1813, 
LoherKjrin.  Once  more  he  was  allured  back  into  politics. 
Under  the  general  rising  against  Najjoleon  which  followed 
his  disaster  in  Russia  and  his  defeat  at  Leiijzig,  Giirres  es- 

tablished a  new  jieriodical,  Tht  lihenish  Mercury,  whose 
success  was  so  great  that  Napoleon  called  it  the  fifth  great 

power.  He  was  not  radical  now  ;  he  advocated  the  estab- 
lishment of  a  German  confederation  of  constitutional  mon- 

archies under  an  emperor:  nevertheless  in  1816  the  paper 
was  su|ipre.ssed.  His  book  Deutacldand  mid  die  lifvolu- 
lion  (1819)  even  occasioned  the  Prussian  king  to  order  his 
imprisonment  in  Sjiandau,  but  he  escajied  arrest.  He  fied  to 
Switzerland,  where  he  lived  till  1827.  when  he  was  apiiointed 
Professor  of  History  at  the  University  of  Mnnicli.  During  his 
residence  in  Switzerland  he  published  JJus  Ilehlenhich  von 
Iran  (1820) ;  Eurupa  und  die  Revalution  (1822) ;  Emanuel 
Swedenhonj  (1827),  etc.  A  new  change  took  place  with  him. 
He  had  once  believed  in  the  spontaneous  development  of 
the  people  itself  toward  civilization  and  freedom,  but  that 
idea  he  had  given  up  in  despair.  He  next  hoped  to  find 
constitutional  government  a  guarantee  for  the  happiness  of 
the  people,  but  this  confidence  lie  now  lost.  lie  looked 
down  on  all  government  with  contempt,  and  considered  the 
Church,  the  Roman  Catholic  Church,  as  the  only  means  left 
of  .salvation.  In  this  spirit  are  all  his  later  books  written 
—Atlianasiiis  (1838);  Die  chrisiliche  Jljystik  (1842);  Die 
Wnllfiilirt  nach  Trier  (1845),  etc.  They  are  still  of  a  high 
<'liaracler,  interesting  and  suggestive,  but  they  are  essen- 

tially reactionary.  D.  at  Munich.  Jan.  29,  1848.  His  biog- 
I'aphy  was  written  by  J.  Gallauil  (Freiburg  im  Breisgau, 
1876).         .  Revised  by  II.  H.  Boyesen. 
Gorriuge,  Henry  Hoxeychurch  :  commander  U.  S.  navy : 

b. at  Barbados.  West  Indies.  Aug.  11, 1841 :  educatedat  Barba- 
dos :  went  to  the  U.  S.  at  an  early  age,  and  entered  the  navy  as 

foi'emast-hand  during  the  war,  serving  in  the  Mississippi 
squadron  ;  rose  ra))idly  :  commanded  the  Cricket  under  Ad- 

miral Porter  in  the  Red  river  expedition  ;  at  the  close  of  the 
war  appointed  to  the  regular  navy  :  served  in  various  capaci- 

ties, and  while  in  command  of  the  Gettyslmrg  in  the  Medi- 
terranean discovered  a  coral  bank  N.  E.  of  Madeira ;  in 

1878,  on  return  from  this  cruise,  he  was  given  leave  of  ab- 
sence, and  through  the  liberality  of  William  H.  Vanderbilt 

removed  (1879-80)  to  New  York  from  Egjpt  the  obelisk 

known  as  Cleopatra's  Needle,  now  standing  in  Central  Park, 
his  method  having  been  simpler  and  more  effective  than 
any  plan  previously  proposed.  Subsequently  he  resigned 
from  the  navy  and  engaged  in  ship-building.  Published 
History  of  Egyptian  Obelisks  (Xew  Yoi-k.  1885).  D.  in New  York  city,  July  7,  1885. 

Gorst,  Sir  John  Eldon  :  British  politician  ;  b.  in  Lanca- 
shire, May,  1835  ;  educated  at  Cambridge  ;  in  1861-63  civil 

commissioner  of  Waikato,  New  Zealand ;  called  to  the  bar 

1865 ;  cjneen's  counsel  1875 ;  in  Parliament  1866-68  and 
1875-  member  of  the  fourth  party:  Solicitor-General  in  Lord 
Salisbury's  first  administration  ;  Under-Secretary  for  India 
in  his  second  administration  ;  made  privy  councilor  1890. 

Gorton.  Samuel  ;  founder  of  a  sect ;  b.  at  Gorton.  England, 
about  1600 ;  was  a  linen-draper  in  London ;  went  in  1636 
to  Boston,  Mass..  whence  he  was  soon  expelled  for  heresy ; 
was  banished  from  Plymouth  in  the  following  winter  ;  went 
to  Aquidneck  (now  Newport.  R.  I.),  where  he  was  publicly 

whipped  for  saying  that  the  magistrates  were  "  just  asses  " ; removed  to  Pawtuxet.  R.  I.,  and  was  involved  in  lawsuits 
about  land  ;  went  (1642)  to  Shawomet  (now  Warwick,  R.  I.), 

whence  he  with  ten  of  his  followers,  "  Gortonians,"  were  ab- 
ducted by  forty  soldiers  from  IMassachusetts,  and  were  tried 

at  Boston  as  "  damnable  heretics,"  and  sentenced  to  hard 
labor  in  irons,  but  in  1644  the  sentence  was  commuted  to 
banishment ;  returned  to  Warwick.  R.  I.,  and  became  a 
preacher,  a  magistrate,  and  a  person  of  much  consideration. 
Author  of  several  religious  works.  D.  in  Rhode  I.-^land  in 
1677.  His  sect  survived  for  many  years,  and  his  followers 

were  called  "  Nothingarians."  because  they  repudiated  re- ligious forms  of  every  kind  and  recognized  no  ministry. 

See  his  Life  by  J.  M.  Mackie  in  Spark's  American  Biography (2d  ser.,  v.,  Boston,  1845). 
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Gort'scliakoff,  Alksandkr  Mrrii^\EL()wiTsrii.  Prince  : 
statesiuiiii  ;  b.  at  St.  Pctci-sburt;.  .luly  l(i,  17;i!t:  heldiiKml  to 
one  of  the  oldest  and  most,  eelebnileil  t'iiinilies  among  the 
Rnssian  nobility.  He  was  edneated  at  the  Academy  of 
Tsarskoe-Selo,  and  entered  the  diplomatic  service  in  1834  a.s 
secretary  to  the  Russian  amiiassador  in  London.  In  differ- 

ent diplomatic  positions  at  Vienna,  Flon^nee,  Stuttgart,  and 
other  cities  he  acquired  a  large  experience  and  showed  con- 

siderable dexterity,  but  it  was  his  eminent  .success  in  keep- 
ing Austria  neutral  during  the  Crimean  war,  at  which  time 

he  represented  Russia  at  the  court  of  Vieniui,  which,first  made 
him  conspicuous  as  a  diplomat.  In  IH.jO  he  succeeded  Count 
Nesselrode  as  Minister  of  Foreign  Affairs,  and  in  1863  chan- 

cellor of  the  empire.  His  notes  to  the  Western  powers  dur- 
ing the  Polish  insurrection  in  186:i  made  a  most  decisive 

impression  in  Europe,  and  no  doubt  prevented  foreign  in- 
terference. In  1871  he  attended  the  London  conference, 

wliere  he  procured  the  revision  of  the  Treaty  of  Paris  and 
another  abrogating  the  neutralization  of  the  Black  Sea. 
After  the  outbreak  of  the  Turco-Russian  war  in  1877  his 
influence  began  to  decline,  and  at  the  Congress  of  Berlin 
his  designs  were  thwarted  by  Bismarck  and  Beaconsfield. 
In  1882  he  was  superseded  as  minister  bv  M.  de  Giers.  1). 
at  Baden-Baden,  Mar.  1,  1883. 

Gortyii,  dlortys,  or  Gortyna  (in  Gr.  riprui/.  rdprus.  r6p- 
Tura) :  one  of  the  principal  cities  of  Crete  ;  situated  at  the 
southeast  foot  of  lit.  Ida  in  the  plain  of  the  small  river 
Lethsus.  Gortyn  was  the  rival  of  Cnossus,  which  was 

I'eckoned  as  the  first  city  of  Crete  up  to  the  time  of  the  Ro- 
man conquest,  when  Gortyn  became  the  metropolis  on  ac- 

count of  its  nearness  to  Egypt  and  the  Cyrenaica.  In  1884 
the  greatest  of  Greek  inscriptions,  containing  the  law  code 
of  Gortyn,  was  discovered  in  the  village  occupying  the  site 
of  Gortyn  by  HalbheiT,  an  Italian  epigraphist ;  he  was  as- 

sisted in  copying  it  by  Fabricius,  a  German  archaeologist, 
and  both  of  them  published  it.  The  inscription  is  boustro- 
phedon,  and  is  written  in  the  most  archaic  alphabet.  This 
law  code  is  of  the  utmost  importance  because  it  tells  us 
much  about  the  ancient  laws  of  Crete,  which  was  the  law- 

giver of  all  Greece.  The  inscrii)tion  contains  the  laws  witlt 
regard  to  slaves,  rape  and  assault,  adultery,  divorce,  rights 
of  the  widow,  children  born  after  divorce,  division  of  prop- 

erty among  children,  heirs  at  law,  partition  of  property, 
property  rights,  ransomeil  prisoners,  miscegenation,  responsi- 

bility for  the  acts  of  a  slave,  rights  and  obligations  of  heir- 
esses, legality  of  gifts,  and  adoption.  See  Merriam's  arti- 

cles in  The  AmerirfDi  Jiiiint<tl  of  Arclueolni/ij.  vol.  i.,  p.  324  f., 

and  vol.  ii.,  p.  24  f . ;  t'onqjaretti,  Leggi  anticlie  della  citfd 
di  Gortyna  (Florence,  1885) :  Bilclieler  and  Zitelmann,  l)as 
Hecht  von  Gortyn  in  Rheinisches  Museum  (1885) ;  Dareste, 
La  Loi  de  Gortyne  in  the  Annuaire  des  etudes  grecques  (xx., 
pp.  300-349) ;  Baunaek,  Die  Inschrift  von  Gortyn  (Leipzig, 
1885) ;  BcrnliGft,  Die  Inschrift  von  Gortyn  (Stuttgart, 
1886) ;  Blass,  Zu  der  Gesetztafi'lii  von  Gortyn  in  Neiie  Jahr- 
hiicher  (1885);  Simon,  Zur  Inschrift  von  Gortyn  (Vienna, 
1885) :  Leroy,  Stadtrecht  von  Gortyn  (Berlin.  1885) ;  Rob- 

erts, Introduction  to  GreeJc  Epigraphy  (Cambi'idge.  1887,  j). 
39  ff.  and  p.  326  ff.) :  Merriam  in  T/ie  American  journal  of 
Archceology,  as  cited  above.  J.  R.  S.  Sterrett. 

Go'schen,  George  .Joachim,  LL.  D.,  M.  P.,  P.  C. :  states- 
man; b.  in  London,  Aug.  10,  1831,  of  German  parentage; 

educated  at  Rugby  and  Oriel  College,  Oxford ;  entered  mer- 
cantile life  in  1853 ;  was  returned  to  Parliament  for  London 

(1863)  as  a  Liberal ;  vice-president  of  the  Board  of  Trade  and 
director  of  the  Bank  of  England  1865-66 :  became  a  privy 
councilor  in  1865 ;  chancellor  of  the  Duchy  of  Lancaster 
1866;  president  of  the  poor-law  board  1868-71 ;  first  lord  of 
the  admiralty  1871-74 ;  was  sent  to  Cairo  in  1876,  together 
with  M.  Joubert.  as  delegate  for  the  British  and  French  hold- 

ers of  the  Egyptian  debts,  to  concert  measures  for  the  con- 
version of  those  debts,  and  succeeded  in  forming  an  agree- 

ment with  the  khedive  concerning  the  reorganization  of  the 
finances  of  Egypt;  went  in  1880  to  Constantinople  as  am- 

bassador extraordinary,  but  did  not  succeed  in  inducing  the 
Turkish  Government  to  carry  out  the  stipulations  of  the  Con- 

gress of  Berlin  concerning  the  Gra>co-Turkish  frontier.  He 
.seceded  from  the  Liberal  party  and  joined  the  Liberal-Union- 

ists; became  Chancellor  of  the  Exchequer  in  Lord  Salisbury's 
ailministration,  1887,  and  carried,  1889,  a  scheme  for  the  re- 

duction of  the  interest  on  the  national  debt.  Elected  lord 
rector  of  the  University  of  Edinburgh  1890.  Author  of  IVie 
Theory  of  Foreign  Exchange  (1863,  14th  ed.  1890),  and  sev- 

eral minor  pamphlets.  Revised  by  C.  H.  Trubber. 

Gos'liawk  [M.  Eng.  goshawk  <  0.  Eng.  goshafoc;  go.i, 
goose  +  hdfiic,  hawk — so  called  because  it  was  employed  to 
capture  geese] :  a  large  hiiwk  (Astur  palumtiarius)  inhuliit- 
ing  Europe  and  Northern  Asia.  The  general  color  of  the 
adult  is  ashy  gray  above,  white  below,  wilh  black  shaft 
lines,  and  bars  of  ashy  brown.  The  goshawk  is  from  18  to 
23  inches  long,  with  a  spread  of  wings  of  about  3  feet.  It  is 
the  largest  of  the  short-winged  hawks  formerly  emjikiyed  in 
falconry,  and  although  belonging  to  the  "  ignoble  '  falcons, 
or  those  which  fly  down  their  quarry  instead  of  swoopjng 
iqion  it,  was  in  great  demand  owing  to  its  dash  and  cour- 

age. The  North  American  goshawk  (Astur  atricapitlus) 
closely  resembles  its  Old  World  congener  in  cf)lor,  but  is 
somewhat  larger.  It  resides  in  the  northern  portion  of  the 
continent,  and  pireys  largely  upon  rabbits,  grouse,  and  ptar- 

migans. F.  A.  Lucas. 
Goshen  :  the  Hebrew  form  of  the  name  of  the  district  of 

Lower  Egypt  which  the  Pharaoh  of  .Joseph's  time  assigned to  Jacob  and  his  descendants  (Gen.  xlvii.  6),  and  from  which 
the  Israelites  spread  over  a  large  part  of  tlie  Eastern  Della. 
The  explorations  of  Naville,  under  the  auspices  of  the  Egypit 
Exploration  Fund,  in  1885  indicate  tliat  the  original  Egyp- 

tian name  was  Ges  or  Kes,  and  that  the  center  of  the  dis- 
trict was  at  the  place  now  called  Safl  el-Henneh.  Its  exact 

limits  can  not  be  given,  but  it  was  near  the  Hyksos  strong- 
hold Bubastis  (Pi-Beseth ;  cf.  Gen.  xlv.  10),  and  probably 

embraced  the  territory  between  the  modern  Zagazig,  Bel- 
beis,  and  Tell  el-Kebir.  Goshen  is  also  the  name  of  a  dis- 

trict in  Southern  Palestine  (.fosh.  x.  41;  xi.  16)  and  of  a, 
town  (Josh.  XV.  51) — both  uncertain. 

Charles  R.  Gillett. 

Goshen :  city ;  capital  of  Elkhart  co.,  Ind.  (for  location 
of  county,  see  map  of  Indiana,  ref.  2-E) ;  on  the  Elkhart 
river  and  the  CI.,  Cin.,  Chi.  and  St.  L.  and  the  Lake  Shore 
and  Mich.  S.  Railways;  midway  between  Chicago  and 
Toledo.  It  is  in  an  agricultural  region  :  is  developing  large 
interests  in  the  growing  of  celery  and  small  fruits;  and, 
facilitated  by  the  excellent  water-power  atfonled  by  the 
river,  has  manufactures  of  flour,  machinery,  agricultural 
implements,  woolen  goods,  furniture,  bicycles,  carriages, 
and  wagons.  It  has  a  trade  in  lumber  averaging  about  20,- 
000,000  feet  annually.  There  are  several  churches,  a  high 
school,  public  evening  school,  grammar  schools,  and  school 
property  valued  at  f80,000,  court-house,  hotel,  opera-house, 
4  banks,  and  3  dailv  arul  3  weekly  newspapers.  Pop.  (1880) 

4,123;  (1890)  6,033."  Editor  op  "  IS  Ews." 
Goshen  :  village  (settled  1772.  incorporated  1809):  Orange 

CO.,  N.  Y.  (for  location  of  county,  see  map  of  New  York.  ref. 

7-J);  on  the  Penn.,  Pough.  and  Bost.  and  the  P'rie  Rail- 
roads; 60  miles  N.  N.  W.  of  New  York  city.  It  is  a  half- 

shire  town,  with  court-house  and  clerk's,  treasurer's,  and  sur- 
rogate's offices  ;  is  in  an  agricultural  and  dairy  region  ;  has 

5  churches,  3  public  schools,  3  banks,  and  1  semi-weekly  and 
3  weekly  newspapers;  and  manufactures  butter,  cheese, 
brick,  and  tile.  It  also  has  water-works  supplving  an  abun- 

dance of  pure  water.  Pop.  (1880)  2.557;  (1890)  2,907 :  (1893) 

estimated,  3,000.    Editor  op  "  Lndependent  Republican." 
Gos'lar :  town  of  the  German  empire ;  in  Hanover,  on 

the  Gose ;  27  miles  S.  E.  of  Ilildesheim  (see  map  of  German 

Empire,  ref.  4-E).  Founded  about  920  by  Henry  the  Fow- 
ler, it  was  for  a  time  the  cajjital  of  the  empire,  and  a  place 

of  much  splendor  and  impoi'tance.  It  remained  a  free  city 
of  the  empire  until  1803,  and  was  joined  to  Hanover  in 
1816.  The  fine  old  buildings  perished  one  by  one,  or  were 
put  to  base  uses.  The  palace  was  used  as  a  granary  and 
defaced  by  modern  unsightly  additions.  As  a  result  of  the 
national  revival  in  Germany  following  the  Franco-German 
war,  great  interest  was  aroused  in  the  national  antiquities 
and  the  palace,  Kaiserhaus,  at  Goslar,  was  restored  as  nearly 
as  possible  in  its  original  form  and  adorned  with  a  number 

of  magnificent  frescoes  illustrative  of  the  history  of  the  early- 
period.  The  porch  of  the  cathedral  and  one  old  tower  of 
the  fortifications  are  all  that  remain  of  the  old  pulilic  build- 

ings, but  the  town  contains  a  number  of  very  ancient  houses, 
and  it  remains  one  of  the  most  interesting  media'val  towns 
of  (Sermany.  The  industries  are  mainly  connected  with  the 
neighboring  mines  of  silver,  copper,  and  other  metals.  Pop. 
(1890)  13,311.  C.  H.  Thurber. 

Gos'nold,  Bartholomew:  an  English  mariner,  who  first 
appears  as  an  associate  of  Raleigh  in  his  unsuccessful  at- 

tempt to  found  a  colony  in  Virginia.  In  1603  he  sailed  from 
Falmouth  for  New  England  in  a  ship  containing  twenty 
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colonists,  iind  steered  directly  across  the  Allantie,  instead 
<;f  takinj;  tlie  circuitous  southern  course  previously  chosen 

by  navigators.'  lie  entered  Massachusetts  May,  named  Cape 
Cod,  discovered  No  Man's  Ijaiid,  and  named  it  Martha's Vinevard  (a  name  since  given  to  a  much  more  imjiorlant 
neighboring  island),  and  planted  his  colony  on  Cuttylnink 
(now  in  the  township  of  Gosnold,  Mass.) ;  hut  tlie  selih'rs 
l)ceanie  discouraged  and  soon  returned.  On  Dec.  ](t,  KKMi. 
he  sailed  with  another  colony  to  Virginia,  wliich,  in  spite 
of  his  remonsi  ranees,  chose  for  their  first  settlement  James- 

town, a  locality  that  proved  uuhealtliful.  D.  in  Virginia, 

Aug.  32,  1607.  ■ 

Gospel  [M.  Eng.  gospel  <  0.  Kng.  f/udxpi-t,  gospel  ( :  ffod, 
good  +  spd,  tidings),  transl.  of  Gr.  fvayyeKiof,  gospel,  liter., 
good  news,  dimin.  of  fviyyeAos,  bringing  good  news;  d,  well 
+  ayytWeiy,  bring  a  message,  announce] :  (1)  a  thanksgiving 
or  sacrifice  for  good  news:  (3)  glad  tidmgs  of  salvation  by 

Christ ;  ('S)  the  historical  records  of  this  salvation,  or  of  the 
lif(>.  death,  and  resurrection  of  Christ  for  the  salvation  of 
tlie  world,  or  the  gospel  history,  whicli  we  have  in  a  four- 

fold form. 

1.  The  Canmiical  Gospels. — They  are  properly  only  one 
and  the  same  gosjiel.  in  its  fourfolcl  aspect  and  relation  to 
tlie  human  race  (tlie  fourfold  g(jspel,  reTpd/xopfpov  ivayy^Kiov, 
according  to  Irenanis).  Hence  tliey  are  styled  in  ancient 
manuscripts  the  Gospel  accordiny  In  (not  of)  Matthew, 
Mark,  Luke,  and  .John.  The  first  and  fourth  are,  according 
to  the  traditional  view  of  the  churclies,  by  apostles;  the 
second  and  third  by  pupils  of  the  apostles,  and  thus  indi- 

rectly apostolical.  Mark  is  closely  connected  with  Peter 

(as  his  "  interpreter  "),  Luke  witli  Paul  (as  his  companion  in 
missionary  travel  and  work).  The  authorship  rests  on  an- 

cient testimony  and  internal  probability,  but  is  subject  to 
criticism.  Tlie  first  three  gospels  were  written  between 
A.  n.  60  and  70,  certainly  before  the  destruction  of  Jeru- 

salem, to  which  they  point  as  a  future  event.  The  last  was 
probably  written  toward  tlie  close  of  the  first  century,  at 
Ephesus.  Before  tlie  end  of  tlie  second  century  they  were 
generally  received  and  used  in  the  churches  as  one  collec- 

tion. This  is  confirmed  by  the  indejiendent  testimonies  of 
the  Ante-Nicene  Fathers  (Justin  Martyr,  Tatian,  Irenseus, 
Tertullian,  Origen,  etc.),  by  the  Gnostics  and  other  heretics. 
Tatian  about  170  wrote  the  first  harmony  of  the  gospels, 
which  was  much  used  in  the  Syrian  Church,  and  was  re- 

covered in  1888  in  an  Arabic  version.  The  gospels  are  not 
complete  biographies  of  Jesus,  but  selections  of  charac'teris- 
tic  features  as  they  seemed  most  important  to  each  evan- 

gelist for  the  purpose  of  leading  his  readers  to  the  faith  that 
Jesus  of  Nazareth  is  the  promised  Messiah  and  Savior  of 
men. 

Each  Gospel  has  a  marked  individuality,  corresponding  to 

the  author's  education,  talent,  taste,  and  mission.  Matthew 
wrote  in  Palestine  and  for  .Jews,  to  show  them  that  Jesus  is 
the  fulfiller  of  prophecy  and  the  true  ICing  and  Jjawgiver  of 
Israel;  Mark  in  Rome,  for  Roman  readers,  to  exhibit  Jesus 
as  the  mighty  Wonder-worker  and  Son  of  God ;  Luke,  for 
Greeks  and  Gentiles,  to  set  llim  forth  as  tlie  universal 
Savior  of  all  men ;  John,  for  Jewish  and  Gentile  Chris- 

tians combined,  and  for  all  future  ages.  Mattliew  (formerly 
a  tax-gatherer  and  accustomed  to  keeping  accounts)  follows 
the  topical  and  rubrical  order;  Luke  (an  educated  Hellenist 
and  a  physician),  the  chronological  order  ;  John  (the  trusted 
bosom  friend  of  Christ)  combines  both  with  an  internal  de- 

velopment of  the  growing  antagonism  between  Christ  and 
carnal  Judaism  ;  Mark  gives,  as  from  the  first  impressions 
of  his  master,  the  impulsive  Peter,  fresh,  rapid,  graphic 
sketches.  The  first  three  evangelists  agree  much  in  matter 
and  language,  and  are  consequently  called  Synoplists  (their 
Gospels  the  Sijnoptic  Gospels) ;  John  stands  alone  as  the 
ideal  and  spiritual  evangelist;  his  Gospel  is  the  purest, 
deepest,  and  sublimest  of  all  literary  compositions,  the  Gos- 

pel of  Gospels,  "the  one  true,  tender,  main  Gospel,"  "the 
l:eart  of  ChrLst."  (See  Schaff's  special  introduction  to 
Lange's  Com.  on  John.)  Yet  the  first  three  are  just  as  nec- 

essary, and  give  the  historical  basis,  the  divine  humanity  of 
Christ;  while  John,  going  back  to  the  eternal  Logos,  pre- 

sents the  incarnate  divinity  of  Christ. 
The  discrepancies  among  the  Gospels  in  minor  details 

confirm  the  indejiendeiice  and  crediliility  of  the  authors. 
Tlie  genuineness  and  truthfulness  of  these  books  rest  on 
stronger  evidence  than  that  of  any  other  historical  records, 
ancient  or  modern.  This  has  been  acknowledged  by  emi- 

nent writers  who  are  free  from  all  doctrinal  or  sectarian 

liias.  Cioethe  says:  "I  regard  the  Gospels  as  thoroiigldy 
genuine,  for  we  see  in  them  the  ndlcction  of  a  majesty  wliicli 
jiiweeded  from  the  Person  of  Christ — a  majesty  which  is 
as  divine  as  anything  that  ever  appeared  on  earth."  Rous- 

seau remarks  that  "  the  gospel  liistory  can  Vie  no  fiction, 
else  the  inventor  would  be  gieater  than  the  hero"  {C invent 
teur  en  serait  plus  elonnant  yue  le  heros) ;  or  (as  'J'heodore 
Parker  says)  it  would  take  more  than  a  Jesus  to  forge  a 
Jesus.  And  yet  the  Jesus  of  the  Gospels  is  admitted  to  be 
the  purest  and  highest  character  conceivable.  If  there  is 
no  truth  and  reality  in  Him,  it  Ls  nowhere  else  to  be  found. 
Take  away  the  historical  Christ,  the  Life  and  Light  of  the 
world,  and  human  life  and  liislory  are  as  dark  as  midnight, 
an  inscrutable  enigma.  See  H.irmo.ny  ok  the  Gospkls, 
Matthew,  Makk,  Luke,  John,  and  Bihle. 

Literature. — This  has  immensely  increased  since  1830 
in  connection  with  the  very  numerous  Lives  of  Jesus  by 
Schleiermacher,  Strauss.  Neander,  Ewald.  Lange,  Renan, 
Keim,  Ellicott,  Andrews,  Farrar.  Weiss,  Beyschlag,  Eders- 
heim,  etc.  See  the  critical  introductions  to  the  New  Testa- 

ment by  De  Wette,  Reuss,  Bleek,  Davidson,  Weiss,  and 
Holtzmann;  the  commentaries  on  the  Gospels  by  Olshausen, 
De  Wette,  Liicke,  Tholuck  (on  John  only),  Bleek,  Meyer, 
Lange.  tiodet  (Luke  and  John),  Alford,  Westcott  (on  John), 
Holtzmann,  etc. ;  and  monograjihs  on  the  several  Gospels, 
especially  that  of  John,  too  numerous  to  be  mentioned  here. 
Tischendorf,  W/teii  were  our  Gospels  composed  ?  (4th  ed. 
1866,  translated  into  several  languages,  even  the  Russian 
and  Turkish)  makes  an  able  plea  for  the  genuineness  of  the 
Gosjiels  from  historical  evidence.  Baur  opened  the  modem 
attacks  on  John  in  a  masterly  critical  essay  (1844).  Ezra 
Abbot  has  written  the  best  book  on  the  external  testimony 
for  the  Johannean  authorship  of  the  fourth  Gospel  (1884). 
There  are  more  recent  discussions  on  this  burning  question 

Vjy  Holtzmann.  Weiss,  Schi'irer,  Harnaek,  Gloag,  Sanday. 
Compare  the  careful  bibliographical  lists  of  Hase,  in  his 
Leben  Jesti  (5th  ed.  1865,  p.  22,  «e?.);  of  Ezra  Abbot,  in 

.Smith's  liibl.  Dictionary  (Abbot's  and  Hackett's  ed..  vol. 
ii.,  pp.  y5!(-61) ;  and  of  Schaff  in  the  first  volume  of  his 
Church  History  (revised  1890),  pp.  57.5-79  and  607-12. 

2.  Apocryphal  Gospels. — A  number  of  spurious  biog- 
raphies of  Jesus  and  the  holy  family,  purporting  to  come 

from  apostles  or  their  pupils,  but  written  in  the  second, 
third,  and  later  centuries  by  unknown  authors,  to  fill  out, 
for  tlie  satisfaction  of  an  idle  and  morbid  curiosity,  the 
vacancies  left  by  the  chaste  modesty  and  veracity  of  the 
evangelists,  especially  in  the  history  of  the  infancy  of 
Christ  and  His  descent  into  Hades.  They  are  the  first 
specimens  of  religious  novels,  replete  with  extravagant 
fancies  and  unnatural  miracles  which  the  boy  Jesus  is  said 
to  have  ])erformed  for  ostentation  and  amusement.  They 
are  also  glorifications  of  MaiT  and  the  holy  family.  They 
are  related  to  the  canonical  (!iospels  as  the  counterfeit  to 
the  genuine  coin,  as  caricatures  to  tlie  original.  They  have 
no  historical  value,  but  they  furnish  indirectly  a  strong 
argument  for  the  canonical  Gospels,  and  enalile  us  to  trace 
some  of  the  traditions  and  superstitions  of  the  mediceval 
Church  to  their  proper  source.  This  is  their  only  use.  The 
principal  of  these  apocryphal  productions  are  the  Gospel  of 
James  (Protevangelium) ;  the  Gospel  of  Pseudo-JIatthew 
on  the  Infancy  of  Mary  and  Jesus ;  the  Gospel  of  the  Na- 

tivity of  Mary;  the  Gospel  of  Joseph  the  Carpenter;  the 
Gospel  of  Thomas;  the  Gospel  of  IMcodemus;  the  Acts  of 
Pontius  Pilate  ;  and  liis  Letter  to  Tiberius  on  the  death  of 
Christ :  and  the  recently  discovered  Gospel  of  Peter.  The 
references  in  the  Koran  to  the  gospel  history  are  from  these 

apocryphal  sources. 
Literature. — Tliilo,  Codex  Apocryphus  Nov.  Test.  (Leip- 

zig. 1882) ;  Tischendorf,  Eranyelia  apocrypha  (Leipzig, 
1853) ;  the  same,  De  Evang.  apocr.  origine  e.t  usu  (1851) ;  R. 
Hofmaiin,  Das  Leben  Jesu  nach  den  Apokryphen  (Leipzig, 

1851),  and  his  article  in  Sehaff's  Encyclop.  (vol.  i.,  1882,  pp. 
10.5-07) ;  for  the  Gospel  of  Peter  see  edition  by  A.  Haniack 
(2d  ed.,  Berlin,  1893).  Also  Wright,  Contributions  to  the 

Apocr.  Lit.  of  the  New  7'estament  (1865),  and  Lipsius.  Die 
Pilatusacten  (1871).  There  are  English  translations  of  the 
Apocryphal  (lospels  by  Cowper  (London,  1867),  and  by 
Walker  in  the  Ante-Nicene  Library  (Edinburgh,  1870) ;  of 
the  Gospel  of  Peter,  see  H.  von  Schubert  (Edinburgh,  1893). 

Philip  Schaff. 

Gos'port:  town  of  Hampshire,  England,  directly  oppo- 
site Portsmouth  (see  map  of  England,  ref.  14-1).  It  is  the 

seat  of  the  Royal  Clarence  victualing-yard,  with  its  brewer- 
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ies  and  bakorios,  and  1ms  lartje  iron-foimdi'ics  for  tlip  manu- 
facture of  ancliors  and  iron  cables,  and  exlciisive  storehouses 

for  naval  provisions;  also  llaslar  naval  hosiiilal.  I'o]i.  (18!)1) 
25,457. 

Gossamer  [M.Enjj.jro.fsomo-.possanii'r  (apiiarenlly),  liter., 
goose-summer;  go-i,  goose  (here  either  nieaiiini;-  soft,  downy, 
or  changed  by  analogy  of  yos  from  some  more  original  form) 
+  sotner,  summer  (hut  here  like  the  Germ.  Sonimer,  in  flie- 
gencUr  Sommer,  JIddchensommer,  etc.,  meaning  summer- 
film,  gossamer,  a  use  ap|)arcntly  arising  from  such  words  as 
Sommerfdden,  gossamer,  liter.,  suunner  threads]:  the  long 
light  filaments  spun  by  certain  small  spiders.  Some  of 
these  float  in  the  air  and  carry  the  spider  with  them,  per- 

haps in  search  of  prey.  Others  are  stretched  upon  the 
ground,  and  are  believed  to  serve  to  collect  the  dew,  of 
which  many  spiders  have  been  known  to  drink  very  fre- 

quently. In  the  folk-lore  of  various  nations  they  are  re- 

garded as  shreds  of  the  Virgin  Mary's  neckcloth,  which  she cast  away  at  the  time  of  her  assumption. 

Gosse,  Edmund  William  :  Engli.sh  author ;  son  of  the 
.naturalist;  b.  in  London.  Sejit.  21,  1849;  was  appointed  as- 

sistant librarian  at  the  British  M\iseum  in  1867;  translator 
to  the  Board  of  Trade  in  1875,  and  Clark  Lecturer  in  English 
Literature  at  Trinity  College,  Cambridge,  in  1884.  In  1884 
he  lectured  in  the  V.  S.  at  Harvard,  Yale,  and  Johns  Hop- 

kins Universities.  He  has  published  3Indri(iaU,  Songs,  and 
Sonnets  (1870):  On  Viol  and  Flute  (1878):  New  Poems 
(1879) :  two  dramas,  King  Eric  (1876)  and  The  Unknown 
Lover  (1878) :  Northern  Studies  (1879) ;  Seventeenth  Centurij 
Studies  (1883) ;  From  Stialcenpenre  to  Pope  (1885) ;  Lives  of 

Raleigh  (1886)  and  Conqreve  (1888);  an  edition  id'  Grav 
(1885);  Historg  of  Eighteenth  Centiirg  Literature  (188!l)"; and  The  Secret  of  Narcisse  (1892).  He  has  twice  visited 
the  Scandinavian  countries  and  is  very  well  versed  in  their 
literatures.  Revised  by  Henry  A.  Beers. 

Gosse,  Philip  Henry.  V.  R.  S. :  naturalist;  b.  in  Worces- 
ter, England,  Apr  10,  1810;  lived  in  Newfoundland  1827- 

35,  in  Canada  as  a  farmer  1835-38,  and  in  Alabama  as  a 
school-teacher  1838-39,  when  he  returned  to  England.  Au- 

thor of  many  books,  including  Letter'^  from  Alalmma;  The 
Canadian  Naturalist  (1840) ;  Birds  of  Jamaica  (1851  ;  he 
was  in  Jamaica  1844-45);  an  Atlas  of  Illustrations  for  the 
foregoing  work;  Naturalist's  Sojourn  in  Jamaica  (1851); 
Natural  History  {i  vols.,  1848-51) :  Ocean  Described;  Riv- 
■ers  of  the  Bible  (1850) ;  History  of  tlie  Jews  (1851) :  Text- 

book of  Zoology  (1851);  Assyria  (1853):  A  Naturalist's 
Rambles  (1853):  The  Aquarium.  (1854);  Handbook  of  3Ia- 
rine  Aquarium  (1855);  3Iarine  Zoology  (1856);  Omphalos 
(1857);  Evenings  at  the  Microscope  (1859);  Arlinotoi/ia 

Britannica  (1860) ;  Romance  of  Natural  History  (1860-('i2) ; Land  and  Sea  (1865);  Prehensile  Armature  of  the  Papilio- 
nidm  (1885).     D.  in  South  Devon,  Aug.  23,  1888. 

Gossellin,  gos'laiV,  Pascal  PRANyois  Joseph  ;  b.  in  Lille, 
Prance,  Dec.  6,  1751 ;  made  extensive  journeys  (1772-80)  for 
the  observation  of  facts  regarding  ancient  geography,  and 
afterward  carried  on  his  studies  for  some  years  at  the  pub- 

lic expense.  In  1790  he  was  chosen  to  the  Academy.  In 
1799  he  was  made  director  and  keeper  of  nieilals  for  the 
National  Library.  In  1816  he  became  one  of  the  chief  edi- 

tors of  the  Journal  des  Savants.  Among  his  most  impor- 
tant works  are  Oeographie  des  (frees  analysee  (1790) ;  Re- 

■cherehes  sur  la  geographic  des  anciens  (1798-1818),  besides 
a  large  number  of  valuable  monographs  upon  ancient  geog- 
raphv,  and  an  Atta^  des  Cartes,  with  seventy-five  maps.  D. 
in  Paris,  Feb.  7,  1830. 

Gossnor,  Johannes  Evangf.lista  :  b.  at  Hansen,  in  Ba- 
varia, Dec.  14,  1773 ;  held  a  small  benefice  in  Munich,  but 

lost  it  in  1817  on  account  of  his  evangelical  tendencies.  In 
1826  he  left  the  Roman  C'lmrch  and  embraced  Protestantism, 
and  in  1829  he  was  made  pastor  of  the  Bethlehem  church  in 
Berlin.  He  wrote  Geist  des  Lebens  u.  der  Lehre  Jesu,  and 
published  Schatzkdstlein,  Goldkorner,  etc.  D.  in  Berlin, 
Mar.  20,  1868.  Revised  by  H.  H.  Bovesex. 

Go.isyp'iuiu  [Mod.  Lat.,  from  Lat.  gossypion] :  the  ge- 
nus of  plants  to  which  the  cotton  plant  belongs.  See  Cot- 

ton. 

Got,  go,  Francois  Jules  Edmond  :  actor;  b.  at  Ligne- 
rolles,  in  the  dejiartment  of  Orne,  France,  Oct.  1,  1822 :  was 

■  educated  in  the  College  Charlemagne,  and  held  some  posi- 
tion in  the  departmental  government  of  the  Seine,  when  in 

1841  he  entered  the  Conservatory  and  began  to  study  under 
Provost.     He  made  his  debut  in  the  Comedie  Pran^aise  in 

1844,  and  became  sociHaire  in  18.50.  He  has  fjlayed  a  great 

nnndier  of  n'lles  in  the  classical  comedy.  In  the  modei'ii  drama 
among  his  lii'illiant  creations  are  (iiboyer  in  Le  Jilx  de  (ii- 
boyer  {ISG'.i):  Andre  ljiit::tri\e  in  La  Contagion,  {\H()iy);  Ber- 

nard in  Les  Fourcliambitult  (\H7H):  Jean  in  iiV/7i/20M  (1882); 

and  l-'ermier  in  Vincenelte  (1888).  In  1867  he  formed  a 
traveling  troupe  of  actors,  and  gave  representations  of  La 
Contagion  in  all  the  larger  cities  of  Prance.  In  1881  he 
was  created  a  knight  of  the  Legion  of  Honor,  the  first  actor 
of  Pi'ance  to  receive  such  a  distinction.  He  is  the  dean  of 
the  Societe  of  tlie  Comedie  Praiifjaise.  His  range  of  char- 

acters includes  nothing  of  the  tragic.  Got  is  considered  the 
foremost  comedian  in  France. 

'  Revised  by  B.  B.  Vallentine. 

Go'ta  (Swed.  Gijta-elf) :  a  large  river  in  Southern  Swe- 
den, carrying  the  water  from  Lake  Wencr  to  the  ('attegat. 

It  is  celebrated  for  the  romantic  beauty  of  its  shores  and 
for  its  magnificent  cataracts,  of  which  Trollhiitta  (the 

witch's  cap)  is  one  of  the  ino.st  brilliant  ami  imposing  in 
the  wcndd.  The  river  is  made  navigable  and  is  connected 
with  the  Baltic  through  Lakes  Wener  and  Wetter  by  a  sys- 

tem of  locks  and  canals  (Trollhiitta  and  Gota  Canal). 

Gotaiiia :  See  Gautama. 

Go'taiiia :  an  East  Indian  logician ;  the  reputed  author 
of  the  Nyuya  Sutra,  which  in  its  present  form  is,  however, 

in  part  the  work  of  commentators.  The  time  of  Gotama's life  is  quite  unknown,  but  most  scholars  assign  him  a  high 
antiquity.  The  related  events  of  his  life  are  purely  fabu- 

lous. It  was  believed  by  Sir  William  Jones  that  Aristotle 

borrowed  the  syllogism  from  Gotama's  writings,  but  this 
opinion  is  I'ejected  by  mo.st  critics,  as  is  also  the  belief that  Gotama  was  indebted  to  the  Greeks. 

Gotha,  go'taa  :  town  of  Germany,  near  the  Thuringian 
forest:  one  of  the  capitals  of  the  duchy  of  Saxe-Coburg- 
Gotha  (see  map  of  German  Emiiire,  ref.  5-E).  Its  old  walls 
and  fortifications  have  been  transformed  into  boulevards 

and  promenades,  and  the  whole  city  has  a  modern  and  ele- 
gant appearance.  The  ducal  palace,  Fricdenstein,  is  a  con- 

siderable building,  and  contains,  besides  a  library  of  200.000 
volumes  and  about  6,000  manuscripts,  a  very  fine  collection 
of  coins  and  medals.  There  is  a  museum  with  valualde  col- 

lections, and  an  observatory.  The  manufactures  include 
fire-engines,  pipes,  shoes,  sugar,  and  toys.  Margaret  church, 
a  fine  building,  was  founded  in  the  twelfth  century.  Gotha 
is  the  seat  of  much  literary  enterprise  (the  Gotha  Almanac. 
the  geographical  establishment  of  Justus  Perthes,  etc.)  and 
considerable  industry  and  trade.  It  has  a  beautiful  j)ark 
and  one  of  the  most  famous  gymnasiums  in  Germany  ;  also 
su]ierior  schools  for  young  ladies  and  for  teachers,  etc.  Pop. 

(1895)31.671. 
Gotlia  Almanac  (Abnanachde  GotJia,  so  called  from  the 

place  of  its  pulilication):  an  annual  register  containing  lists 
of  government  officials,  genealogies  of  German  princely 
families,  necrology,  di))lomatic  intelligence,  statistics,  etc. 
It  is  a  work  of  very  great  value.  From  1764  to  1804  it  was 
published  in  the  German  language.  Since  that  time  it  has 
been  published  in  both  French  and  German. 

Gotha,  Duchy  of:  See  Saxe-Coburg-Gotha. 

Go'tliain  ;  a  parish  of  Nottinghamshire.  England,  whose 
people  (according  to  tradition)  have  been  famous  ever  since 

King  John's  time  for  their  stupidity,  so  that  "a  wise  man 
of  Gotham  "  became  a  synonym  for  a  fool.  Irving  in  his 
Salmagundi  a|iplied  the  name  Gotham  to  New  York,  and 
the  api)ellation  is  still  a  familiar  one  in  the  U.  S. 

Gothenburg',  or  Gottenburg  (Swed.  Goteborg,  Goth- 
city);  town  of  Sweden,  in  the  province  of  Gothland,  on  the 
Gota,  near  its  mouth  (see  map  of  Norway  and  Sweden,  ref. 
12-1)).  It  was  founded  in  1619  by  Hutch  settlers,  is  regu- 

larly laid  out,  and  has  .several  canals.  The  place  received 
its  first  commercial  importance  during  the  continental 
blockade  of  1806.  The  museum  contains  important  collec- 

tions: chief  among  the  public  buildings  are  the  town-hall 
and  the  exchange.  Gothenburg  has  an  excellent  harljor  and 
a  very  extensive  trade,  exjxirting  iron,  copper,  timber,  tar, 
and  fish.  Also  as  a  manufacturing  place  it  is  rising;  its 
ship-building  and  manufactures  of  sailcloth  are  especiallr 
important.     Pop.  (1890)  104,657. 

The  Gothenburg  licensing  system,  which  originated  here 
in  1865,  giv_'s  the  exclusive  control  of  liquor-shops  to  a  com- 

pany licensed  by  the  town.  The  business  is  conducted  by 
salaried  managers,  and  all  profits  above  5  per  cent,  go  into 
the  town  treasury.     The  effect  of  the  system  has  been  to 
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improve  the  quality  and  decrease  tlie  quantity  of  liquors 
consiiined. 

Ootliic  Ari'Ilitfictnrc:  the  style  of  architecture  which 
was  ilevi'lo])i"cl  out  of  tlu;  KoiriiitK'SinK'  in  Western  Europe 
in  the  twelfth  century,  and  whicli  existed,  though  mueli 
modified  with  time,  until  the  classical  revival  in  the  six- 

teenth centuiy  put  an  end  to  it.  (See  Renaissance.)  The 
especial  virtue  of  this  style  is  its  free  use  of  rich  sculpture 
so  comhined  with  the  architectural  forms  as  to  make  one 
with  them.  Tlie  word  (iotliic  was  first  used  in  a  contemptu- 

ous .sense  by  those  writers  of  a  later  time  who  wished  to 
praise  classical  art  at  tlie  expense  of  that  of  the  Middle  Ages. 
Early  in  the  nineteenth  century  a  disposition  to  use  this  style 
appeared  in  England,  France,  and  Germany.  In  England 
especially  this  led  to  important  results.  See  Abcuitecturk, 
and  Gothic  Revival. 

(Jotliic  Laiiifiia^'e :  the  language  of  that  branch  of  the 
Teutonic  race  called  the  Goths,  especially  as  known  through 
aVisigothic  Bible  translation  of  the  fourth  century  a.  d. 
The  earliest  historical  indications  concerning  the  home  of 
the  Goths  place  them  along  the  lower  course  of  the  Weich- 

sel  (V'istula)  in  modern  Poland  and  Prussia  between  War- 
saw and  Dantzic.  Here  they  remain  as  late  as  150  A.  d., 

but  early  in  the  following  century,  having  been  dislodged 
probably  by  the  movements  of  their  Finno-Hunnish  neigh- 

bors, they  are  found  on  the  northern  side  of  the  lower 
Danube  and  on  the  northwestern  sliore  of  the  Black  Sea  in 
modern  Roumania  and  Southwestern  Russia  as  far  E.  as 
Odessa.  To  the  W. on  the  Daimbe  were  the  Visigoths,  to  the  E. 
in  Southwestern  Russia  the  Ostrogoths.  In  251  they  defeated 
the  Emperor  Deeius  at  Philippopolis,  but  in  370,  after  va- 

rious incursions  into  Thrace  and  Greece,  were  driven  back  to 
their  seat  N.  of  the  Daiuibe.  They  were  known  to  the  an- 

cient historians  and  geographers  as  Toinuvti  (Strabo).  TvQa- 
va  (Ptolemy),  Gotones  or  Oothones  (Tacitus),  and  later  as 
riiTfloi  (Suidas),  Ootlii  (Spartianus),  which  points  to  the 
native  name  *Outans,  or  *(iut(i/i.  The  word  giit^iiiidni  (da- 

tive of  ytit]'iu.da,  gut  +  yiuda.  folk)  preserved  in  a  fragment 
of  a  calendar  in  Codex  Ambros.  A  is  the  only  indication  in 
native  sources. 

The  only  sources  of  knowledge  of  the  language  are :  (1) 
Portions  of  a  Bible  translation,  of  a  parajiln-asing  interpre- 

tation of  the  Gospel  of  John,  and  of  a  calendar  contained  in 
fragments  of  manuscripts  written  in  Italy  in  the  sixth  cen- 

tury, presumably  by  Ostrogoths.  These  are  the  Codex  Ar- 
genfeu.i,  now  in  the  university  library  at  Upsala,  the  Codex 
Carolinus,  in  the  library  at  Wolfenbiittel,  five  Codices  Am- 
brosianl,  in  the  Ambrosial!  Library  at  Milan,  and  the  Codex 
Turinensis,  at  Turin.  (3)  The  signatures  of  Gothic  witnesses 
on  two  Latin  records  or  receipts,  one  at  Xaples,  one  formerly 
at  Arezzo,  but  now  lost.  A  few  Gothic  words  and  names  of 
alphabetic  symbols  in  a  Salzburg  MS.,  now  at  Vienna.  (3) 
A  few  Gothic  words  {His  and  scapiamatziaiadrincan  skap 
jah  matjan  jah  drigkan  (?))  in  a  Latin  epigram,  a  large 
number  of  proper  names  from  Greek  and  Latin  sources,  and 
in  old  Spanish  documents  and  in.scriptions.  (4)  The  scanty 
records  of  a  Gothic  language,  probably  Ostrogothic.  pre- 

served as  late  as  the  sixteenth  century  in  the  Crimea,  and 
reported  by  Augerius  von  Busbeck  in  his  EpistolcB  qiiafnnr 
(Paris,  1589).  Cf.  Tomaschek.  Die  Ooten  in  Tnurien. 
1881.  The  Bible  translation,  of  which  there  remain  por- 

tions of  Matthew,  Mark,  Luke,  John,  Romans,  1  and  3  Co- 
rinthians, Galatians,  Ephesians,  Phili|ipians.  Colossians,  1 

and  2  Thessalonians,  1  and  3  Timothy,  Titus.  Philemon, 
Esdras,  Nehemiah,  is  associated  always  with  the  name  of 
Ulfilas  (Gr.  Oii\((>t\as).  i.  e.  Wulfilas,  as  translator.  He  was 
proliably  himself  a  Goth,  born  about  310  a.  d.,  made  bishop 
of  the  Goths  341,  removed  348,  with  a  large  body  of  his  fol- 

lowers avoiding  persecution,  into  Jluesia,  S.  of  the  Danube; 
died  380  or  381.  Cf.  Waitz,  Uehei-  das  Lehen  iind  Leiire 
des  U/fJIas  (1840) ;  Bessel,  Veber  das  Leben  des  Ulfilas 

(1800)  ;' Bernhardt,  ViiHiJa  (iiitrod.,  1875) ;  Scott,  Ijl'filas. Aposlle  of  tlie  Oollis  (1885) ;  Bradley,  The  Goths  (18!)0J. 
Ulfilas  not  only  did  the  work  of  translation,  prol)ably  of 

the  entire  Bible,  but  he  invented  an  alphabet  for  it,  using 
as  a  basis  the  Greek  uncial  alphabet  of  his  time  with  preser- 

vation of  its  order,  as  well  as  of  the  numerical  and  phonetic 
values  of  the  letters.  He  adapted  it.  however,  to  its  pur- 
pos(^  by  the  use  of  forms  taken  from  the  Latin  and  the 
Runic  alphabets,  creating  a  system  better  for  the  purpose 

than  either  of  the  tliree.  The'alphabet  is  given  in  the  next column,  accompanied  by  the  numerical  values  of  the  letters 
and  their  usual  transcription. 

GOTHIC   LANGUAGE 
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The  language  is  of  the  highest  im))ortancc  for  the  his- 
torical grammar  of  the  Teutonic  languages,  becau.se  it  rep- 

res<'iits  the  earliest  extended  record  of  any  language  within 
this  group,  and  approaches  in  general,  ttujugh  not  in  every 
particular,  nearest  to  the  type  of  pro-ethnic  Teutonic 

speech. Phonology. — Following  peculiarities  are  to  be  remarked :  e 

and  0  are  close  long  vowels  ;  ei  denotes  5  («'  in  pique) ;  i  is always  short :  a  and  «  are  both  long  and  short ;  ui  and  au 
denote  either  dijihthongs  (marked  ai,  uii)  or  the  open  vowels 

e,  0  (marked  «■(.  aU),  generally  short ;  h.  d.  g  denote  the* voiced  aspirants  S,  <?,  j.  as  well  as  the  inedials  b,  d,  a  ;  j  and 
w  (pron.  like  Eng.  y  in  yet  and  w  in  wet)  are  the  semi- 

vowels of  i  and  u  ;  q  (like  Lat.  qu  in  quis)  and  hj  (like  Eng. 
M'A,  in  what)  are  not  double  consonants.  The  position  of 
the  language  can  be  most  readily  appreciated  from  the  fol- 

lowing table,  giving  for  each  Gotliic  sound  its  commonest 
Indo-European  progenitor  or  progenitors,  with  cognate 
words  containing  it  in  Greek  or  Latin,  English  and  German  : 

Eng.  Germ, 
tear  zahre 

eight  acht 
fang  fangen 

earth  erde 

mixen  f  mist 
seed  saat 
door  tor 
horn  horn 
foot  fuss 
brother  bruder 
mid-  mitte 
fish  fiseh 
swine  schwein 

sty  t  steigen 

yoke  ]'och 
tooth  zahn 
foul  faul 
will  will 
else  elend 
long  lang 

right  recht moon  mond 

night  nacht 
sleep  schlafen 
father  vater 
beech  buohe 
seven  sieben 
knee  knie 
come  konimen 

night  nacht 
who  wer 

guest  gast 
-ty  -zig 
ten  zehn 
that  das 

daughter  tochter hundred  hundert 
sit  sitzen 

*  Before  r  and  /i.  t  Obsolete. 

Morphology.— 'Vhe  inflection  of  nouns  is  distinguished  by 

its  relatively  close  approach  to  the  original  Indo-European 
system.  Of  the  cases  it  preserves  the  nom.,  voc,  genit., 

accus.,  and  dat.,  the  latter  including  the  original  instru- 
mental and  locative,  and  to  some  extent  the  ablative.  _  The 

following  declensions  are  preserved  :  Those  in  -o-,  a,  -la-,  -t- 
(-et-),  -M-  (-CM-),  -re-,  and  traces  of  the  other  consonant  declen- 

sions'. The  original  accus.  plur.  ending  is  preserved  as  in 
no  other  Indo-European  language  except  certain  Greek  dia- 

lects ;  cf.  anstitis,  sunHns,  dagans.    The  old  genit.  of  i-  and 

Goth. 
I.E. Goth. Gr.  or  Lat. 

a 

(a 

tagr 

SoKpu 

1  5 

alitau octo 

rdi j  ank 

";  onk 

r  fiihaii 

pango 

«  /..C\*  1 airjia €pa(( 

e  (ai)* 

(f 

mailistus 
oynXiiv 

e e 

-se]is 

semen 

5  (aii 

*  u 

daiir 

^I'pO 

or 

]•
 

haiirn Kapvos 

(a 

fotus 
irms  (Dor.) 

6 

brojiar 
frater 

. 

je 

midjis 
inedius 1 M fisks 

piscis 

i(ei) 

n. 

swein suinus 
steigan tmix<^ 

a u 

juk 

Juguin 

un n tunhus dens 
u u 

fills 

piiteo 

w u wiljan 
velle 

i i 
al.iis 

alius 1 1 
laggs 

longus 

r r 
raihts 

rectus 
m m mena 

M^" 

n n 
nahts 

nox 

P b slepan 
lrd)i 

f p fadar 

pater 

b 

(bh 

boka 
<pd.y6s 

■(  -P- 

siliun kirra k g kniu 

genu 

q 

f? 

qiman (g)venio 

h k nahts 
nox h> q luas 

qui 

jgh 

gasts 

host  is 
S 

f-k'-
 

tigus 

8eKds 

t d 
taihun 

ScVa 

> t 

^ata 

T(j(8) 

d 
(dh 

dauhtar 

Snr/arTip 

\-t'- 

hund 
iKaT6v 

s s 
sitau 

sedeo 



(iOTIlIC    KKVIVAI. GOTJIS,   TlIK 

SOI 

«- stems  ansfdis,  Auiuliix.  at)[»'iiV!i  as  in  Sanskrit  (/o/b.^  and 
siinOs.  Tlio  i-stonis  lend  to  nicrj^c!  with  «-steins,  iiuil  tlie 

old  c'onsDnaut  stems  to  pass  into  the  u-  dcok'nsion  ;  cl'.  fotaa. Tlie  verbal  inttcction  retains  the  dual  and  many  uf  the 
middle  forms,  also  of  the  optative  and  imperative.  The  mj- 
conjugalion  remains  only  in  traces.  The  original  -o-,  -«- 
verbs  form  the  class  of  "  strong  "  verbs,  and  a  new  specifi- 

cally Germanic  conjugation  called  "  weak  "  verlis  has  becin 
formed  by  combination  of  the  old  partici]ilos  in  -tun  with  a 
preterite  constructed  from  what  was  in  Indo-European  a 
single  personal  ending,  -thes  >  Ski:  -t/idx,  Gr.  -&r)s ;  cf. 
Kulin's  Zeitschrift,  xxx.,  313. 

Literature. — (1)  Texts:  Bernhardt,  T'»/A7((.  (Gothic  and Greek  text,  introduction  and  commentary,  1875);  lleyne, 
Ulfilas  (with  grammar  and  glossary;  8th  ed.  188.5);  Upp- 
strom.  Codex  Argenteux  (ISol),  Utceiii,  codicix  argfiilei 
rediviva  folia  (18oT),  Fruymenta  guthica  sfkcta  (1861), 
Codices  got  ici  amhroKliini  (1864-68).  (2)  Grammars :  Braune, 
Ootische  Orammatik  (3d  ed.  1887;  also  in  Eng.  transl.) ; 
Dietrich,  Ueber  die  Auasprnche  des  Ontischen  (1863) ;  Meyer, 

Die  gotische  Spnic.he  (1869)  ;  Sievers,  Oeschichte  der  go- 
tiscfien  Sprache  (Grundr.  der  German  Philol.,  i.,  407  ft) ; 
Wright,  Primer  of  the  Qothic  Language  (with  gramnuir 
notes,  and  glossary,  1893).  an  excellent  introductory  book  ; 
Douse,  An  Introduction,  Plionological,  Morphological,  Syn- 
tatic,  to  the  Gothic  of  Uljilas  (1886).  (3)  Dictionaries : 
Schulze,  Gofhisches  Glossar  (1847,  the  most  complete) ;  Die- 
fcnbach,  Vergleichendes  Worterbuch  der  gotischen  Sprache 
(3  vols.,  1851,  out  of  date) ;  Balg,  A  Comparative  Glossary 
of  the  Gothic  Language  (1887-89) ;  Feist,  Grundriss  der 
gotischen  Elymologie  (1888).  Benj.  Ide  Wheeler. 

Gothic  Revival :  an  attempt  to  resume  the  use  of  the 
Gothic  style  in  modern  times ;  particularly  the  movement 
begun  in  England  about  1840  and  strongly  advocated  as  a 
return  to  true  principles  of  building  and  decoration,  and  as 
a  return  to  a  supposed  national  English  style.  The  result 
has  been  that  the  great  majority  of  churches  in  the  British 
isles  have  been  of  some  mediawal  style,  and  that  a  great 
many  have  been  built  or  rebuilt  between  1840  and  1890,  and 
that  a  number  of  town-halls,  schools,  etc.,  have  also  been 
Gothic  in  general  character,  but  the  hopes  of  the  enthusias- 

tic reformers  have  been  disappointed  in  this,  that  no  gener- 
ally accepted  style,  common  to  all  and  followed  by  all,  has 

grown  up,  and  that  the  modern  Gothic  work  remains  chiefly 
archiBological  in  character,  and  without  life  of  its  owu. 

Russell  Sturgis. 

Gotll'land,  or  Gottlaiid  (Swed.  Gotartke):  the  southern- 
most, richest,  and  most  populous  of  the  three  provinces  of 

Sweden.  Area,  37,000  sq.  miles.  The  northern  part  is 
mountainous,  rich  in  iron,  copper,  alum,  and  nickel,  and 
covered  with  forests  of  pine.  The  southern  part  is  verv  fer- 

tile and  well  suited  for  agriculture.     Pop.  (1891)  3,.595,i236. 

Goths,  The  [Goth,  from  Lat.  Go'thi  =  (h:  r6eot.  Goths, 
from  Goth.  *Gutos,  Goths  (stem  appearing  in  Gut-yiuda, 
Goth-people]  :  a  Germanic  people  which,  as  early  as  the  fourth 
century  B.  c,  had  established  itself  upon  the  lands  along 
the  south  shores  of  the  Baltic  Sea.  They  continued  to  oc- 

cupy this  territory  until  the  first  century  of  the  Christian 
era.  Of  their  earliest  history  nothing  of  importance  is 
known  except  that  in  the  second  century  they  began  a 
southward  movement,  wliich  brought  them  a  century  later 
to  the  lands  lying  X.  of  the  lower  Danube.  Here  they  came 
into  contact  with  the  Romans.  It  was  in  the  year  338  A.  D. 
that  the  Goths  first  encroached  upon  Roman  territory. 
They  were  defeated  by  Decius  in  35],  but  between  253  and 
260  they  constructed  a  fleet,  and  after  overrunning  the 
northern  part  of  Asia  Minor,  appeared  in  the  Bospliorus 
and  the  Archipelago.  In  a  short  time  they  overran  Athens, 
Corinth,  Argos,  and  Sparta,  and  laid  waste  the  intervening 
country.  They  destroyed  the  celebrated  temple  of  Diana 
at  Ephesus  in  363,  and  in  the  years  following  they  overran 
Alacedonia  ami  Thrace,  but  were  defeated  in  Mocsia  by  the 
Emperor  Claudius  in  269.  By  Aurelian  they  were  then 
driven  back  over  the  Danube.  A  i)eriod  of  friendly  rela- 

tions followed,  but  in  321  they  again  crossed  the  Daiuibe, 
only  to  be  defeated  by  Constantine.  A  succession  of  con- 

tests and  treaties  ensued,  but  it  was  not  until  369  that  peace 
with  the  Ronians  was  secured.  Under  their  celebrated 
King  Hermanrich  the  Goths  extended  their  power  far  into 
Russia,  but  in  375  they  were  met  and  overthrown  by  the 
ailvancing  Huns.  According  to  their  annals,  the  king,  dis- 

heartened by  his  defeat,  took  his  own  life  at  the  age  of  110. 
Christianity  was  carried  to  the  Goths  before  the  middle 

of  the  fourth  century.  Aliout  370  Bishop  Ulphilas  after 
creating  an  alphal)et  for  the  |iuri)ose.  translated  the  Bil>le 
into  the  G(ithic  tongue.  But  the  Goths  were  too  turbulent 
for  much  advancement  in  the  arts  of  civilization.  By 
the  invasion  of  the  Huns  they  were  divided  on  a  purely 
gcograpliical  basis  into  two  jiortions;  the  Visigoths  or 
Western  Goths,  ̂ uld  the  Ostrogoths  or  Kaslern  Goths.  It 
was  not.  howev<'r,  till  after  nearly  a  century  of  turmoil  that 
the  Goths  canu'  to  a  settlement  in  the  territories  that  are 
historically  identified  with  these  great  luuues.  The  Ostr<;- 
goths  were  the  first  to  submit  to  the  Huns.  The  Visigoths 
besought  the  protection  of  the  Roman  emperor.  After 
some  hesitation  the  |irayer  was  granted.  It  is  estimated 
that  an  army  of  200,000  men,  with  their  women  and  chil- 

dren, amounting  in  all  to  a  million  souls,  became  I'oman 
subjects  on  the  south  side  of  the  Danulie.  But  tlie  food  al- 

lowed the  new  colonists  was  not  satislm-tory.  and  a  revolt 
soon  ensued.  The  imperial  army  was  sent  to  bring  the  in- 

surgents to  terms,  but  the  result  was  most  disastrous.  Of 
the  battle  of  Adrianople.  fought  Aug.  9,378,  Gibljon  has  re- 

marked that  it  "equaled  in  actual  loss  and  far  surpassed  in 
fatal  consequences"  the  battle  of  Canme.  Two-thirds  of 
the  Roman  army  were  destroyed,  and  the  victorious  insur- 

gents advanced  as  far  as  to  the  walls  of  Constantinople. 
But  the  consequences  of  this  victoi'y  were  soon  neutralized 
by  the  wise  vigor  of  the  Emperor  Theodosius.  In  the 
course  of  the  half-century  that  followed,  the  Goths  were  at 
times  regarded  as  friendly  confederates,  at  times  as  enemies. 
In  451  the  Huns  were  defeated  in  the  great  battle  of  Cha- 

lons, and  the  Goths  were  thus  in  a  measure  relieved  of  their 
most  formidable  enemy.  The  Visigoths  soon  yielded  the 
territory  of  Gaul  to  the  Franks  and  Romans  and  took  pos- 

session of  the  Spanish  peninsula,  which  they  continued  to 
hold  with  unim]iortant  results  until  the  advent  of  the  Moors 
in  the  eighth  century.  The  career  of  the  Ostrogoths  was 
far  more  important.  Through  llie  leadership  of  Theodorio 
they  not  only  conquered  Italy,  but  held  it  for  a  term  of 
years  in  comparative  peace  and  prosperity.  Theodoric  was 
a  member  of  the  Gothic  line  of  kings,  being  the  fourteenth 
of  the  royal  line  of  Aniali.  His  education  adapted  him  in 
a  peculiar  manner  for  the  position  he  was  to  occupy.  At 
the  age  of  eight  he  was  yielded  to  the  Roman  emperor  as  a 
pledge  of  good  faith  in  an  alliance  with  the  Roman  power. 
Theodoric  received  not  oidy  such  mental  training  as  would 
come  to  him  at  Constantinople  in  that  illiterate  age,  but  such 
bodily  development  as  would  result  from  all  the  exercises  of 
war.  At  the  age  of  eighteen  he  was  restored  to  the  Ostrogoths, 
and  on  the  death  of  his  father,  in  a.  d.  476,  he  was  ])ro- 
claimed  king.  The  death  of  the  Eastern  Roman  Emperor 
Leo,  in  474.  was  followed  by  the  weakness  and  indecision  of 
Zeno,  whose  reign  continued  till  491.  It  was  during  this  pe- 

riod that  Theodoric,  at  the  head  of  a  ferocious  people,  resolved 
to  take  advantage  of  the  weakness  of  the  empire  and  make 
himself  master  of  Italy.  Crossing  the  Danube  with  his  en- 

tire people  he  marched  700  miles  in  the  dejith  of  a  rigorous 
winter,  and  after  surmounting  the  formidable  barriers  of 
the  Julian  Alps  presented  himself  with  an  invincible  host 
on  the  borders  of  Italy  in  the  spring  of  489.  Three  impor- 

tant battles,  followed  by  the  successful  siege  of  Ravenna, 
made  Theodoric  master  of  Italy.  His  power  was  reluctantly 
acknowledged  by  the  Eastern  emperor.  It  was  during  the 
next  tlurty-three  years  of  peace  and  prosperity  that  Theod- 

oric won  the  esteem  of  his  own  times  and  the  permanent 
establishment  of  his  great  name.  Under  his  wise  and 
powerful  rule  the  sovereignty  of  the  Goths  was  established 
from  Sicily  to  the  Danube  and  from  Sirmium  to  the  At- 

lantic. But  the  government,  however  wise  under  a  great 
monarch,  was  not  of  a  nature  to  establish  permanent  pros- 

perity. Theodoric  retained  in-his  own  hand  the  whole  sub- 
stance of  imperial  power;  therefore,  when  he  died,  the  ex- 

cellences of  his  rule  could  not  be  continued.  When  in  the 
year  500  Theodoric  visited  Rome,  the  people  hailed  him  as  a 
second  Trajan.  But  even  the  best  of  the  emperors  seemed 
fated  to  be  attended  by  treachery  and  imbecility.  The 
Gothic  king  issued  edicts  ordering  his  subjects  to  preserve 
the  monuiuents  of  the  people  whom  they  had  conquered, 
and  he  brought  to  his  court  for  the  purpose  of  encourage- 

ment the  best  scholarship  of  the  time.  But  when  the 

scepter  fell  from  his  dead  hand  in  526,  the  essential  barbar- 
ism of  his  people  soon  became  evident.  A  period  of  great 

turbulence  ensued  which  was  not  brought  to  an  end  till  the 
final  victory  of  Narses  over  Totila  in  5.53  a.  d.  This  battle 
completed  the  destruction  of  the  Gothic  power  in  Italy,  and 
placed  the  keys  of  Rome  once  more  in  the  hand  of  the 
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Rcmiiui  emperor.  The  subject  is  treated  by  nearly  all  the  | 
•contemponirv  writers  of  the  period.  Of  modern  aut-liorities 
the  best  are  Gililion,  Dcrline  and  Fall  of  the  Roman  Empire 

<ehaps.  X.  and  xxxix.);  Millmiui,  Ilistnry  of  Latin  Cliris- 
tianity  (bk.  3) ;  Dahn.  Die  Konige  der  Germanen  (4  vols., 
1866) ;  Manso,  Oes.  d.  Ustyothischen  Reichs  in  Italien  (1824). 

C.  K.  Adams. 

(ilolfciilnirg  :  See  Gotiteniu'RG. 
(■ottfriod  of  Strassbur^:  German  poet  or  MinnesinK<'r; 

flourished  in  the  latter  part  of  the  twelfth  and  begiuuini^  of 
the  thirteenth  centuries.  There  is  no  authentic  account  of 

his  lifl^  but  Strassbourg  is  su|)]iosed  to  have  been  ids  birth- 
place, and  he  is  thought  to  have  held  there  a  position  of 

c-onsideralde  influence.  His  chief  work,  the  epic  poem  of 
Tristan  und  Isolde,  was  begun  between  the  years  ld()4  and 
1215,  and  wius  unfinished  at  the  time  of  his  death,  whi<'h  oc- 

curred within  the  first  qiuirter  of  the  thirteenth  century. 
It  was  one  of  the  finest  specimens  of  mediieval  poetry  ex- 

tant, being  considered  by  many  critics  the  equal  of  Eschen- 

baeh's' Prt/T//'ft/.  The  style  is  light  and  graceful,  and  the 
descriptions  are  singularly  vivid.  The  extensive  influence 
that  it  exercised  upon  German  literature  is  attested  by  the 
number  of  writers  who  afterward  treated  the  same  theme  in 

Gottfried's  manner.  In  its  unfinished  state  the  poem  con- 
tains between  10,000  and  20,()()()  lines,  to  which  additions 

were  made  bv  Ulrich  von  Tiirhcim  (about  1736)  and  Hein- 
rich  von  Freiberg  (about  1270),  l)ut  their  continuations  were 
far  inferior  to  thie  original.  Of  his  other  works  a  few  sliort 
lyrics  are  all  that  remain. 

(itSttiiigen,  got'ting-en  :  town  of  Prussia;  in  the  province 
of  Hanover,  on  the  Leine  (see  map  of  German  Empire,  ref. 
4-E).  It  has  a  neat  and  quiet  appearance,  and  some  manu- 

factures of  woolens,  tobacco,  and  leather.  It  is  chiefly 
noted  for  its  university,  with  wdiich  are  connected  an  ex- 

cellent library  of  550,000  volumes,  a  museum,  a  botanical 
garden,  an  observatory,  an  anatomical  theater,  a  chemical 
laboratory,  and  other  scientific  institutions.  It  was  founded 
in  1737  by  George  II.,  ̂ Cing  of  England  and  Elector  of  Han- 

over, and  the  magnificent  scale  on  which  it  was  established 
and  maintained  made  it  soon  one  of  the  most  celebrated 

universities  of  Germany.  In  1837  seven  of  its  most  cele- 
brated professors — among  them  the  two  Grimms  and  Ger- 

vinus — were  expelled  for  political  reasons.  From  this  blow 
the  institution  lias  never  recovered,  and  the  number  of  stu- 

dents, which  in  1823  was  1,547,  declined  to  737  in  1864.  In 
1890  the  number  of  students  increased  to  807,  and  the  uni- 

versity is  still  an  institution  of  great  repute  and  influence, 
though  Berlin  and  Leipzig  have  taken  the  lead.  Pop.  (1890) 

33,689.  "        Revised  by  C.  H.  Thcrbeii. 
Gott'laud,  or  Gotliland :  an  island  in  the  Baltic  belong- 

ing to  Sweden,  and  situated  in  lat.  56°  55'  N.  and  Ion.  18° 
10'  E.  Area,  1,227  sq.  miles.  Capital,  Wisbt  (q.  v.).  The 
climate  is  mild,  and  the  inhabitants  are  engaged  chiefly  in 
agriculture,  shipping,  fishing. and  lime-burning.  Pop.  (1891) 
51,337. 

G(»ttselialk.  got'sha'alk,  fiot'teschalk,  or  <iodesealc 
{Gotlieschalcus  Fidgentius):  theologian;  son  of  Count  Ber- 
no  of  Saxony  ;  b.  about  806  ;  became,  in  consequence  of  pa- 

rental vows,  an  inmate  of  the  Benedictine  monastery  of 
Pulda,  and  received  the  tonsure,  but  later  he  denied  the  va- 

lidity of  the  rite  enforced  upon  him  and  desired  to  leave  the 
convent.  His  ease  was  decided  in  his  favor  by  the  Synod  of 
Mentz  in  829,  but  he  was  restrained  by  the  Abbot  Raban, 
who,  however,  permitted  him  to  exchange  the  monastery  of 
Fulda  for  that  of  Orl^ais;  there  he  devoted  himself  to  the 
study  of  Augustine  and  the  propagation  of  the  predestinarian 
doctrines  in  their  most  extreme  form,  involving  a  denial  of 
the  freedom  of  the  will  and  the  universality  of  the  atone- 

ment ;  was  everywhere  opposed,  especially  by  Nothingus, 
Bishop  of  Verona,  and  by  his  old  master  Raban,  now  Arch- 
bisliop  of  Mentz ;  condemned  by  the  Council  of  Mentz  848 ; 
tried  by  Hincmar  of  Reims  and  Charles  the  Bald  at  Quierey 
(849) ;  flogged  in  presence  of  the  king  and  bishops,  and  im- 

prisoned for  life  in  the  abbey  of  Hautvilliers,  wdiere  he  died 
868  or  869,  Hincmar  denying  him  the  consolations  of  the 
Church  in  his  last  hours  because  he  would  not  recant.  Remi- 
gius  of  Lyons,  Prudentius  of  Troyes,  and  Ratramnus  of  Old 
(Jorbie  were  among  his  defenders,  and  Scotus  Erigena  wrote 
a  treatise  against  him.  A  Life  of  Gottschulk,  by  Arcli- 
bishop  IJssher,  appeared  in  1631,  and  Mauguin  in  1650  pub- 

lished the  existing  fragments  of  his  works.  See  his  Leben 
und  Liilire,  by  von  Borrasch,  (Thorn,  1868). 

Revised  by  Samuel  Macauley  Jackson. 

(fOttHclialk.  Alexandre:  civil  engineer;  b.  at  St.  Peters- 
liurg,  Aug.  13,  1832;  graduated  at  the  Ecole  Centrale  of 
Arts  and  Manufactures  in  Paris  in  18.53.  He  Wiis  fii-st  ein- 
l)loyc<l  on  rfdhvay  works  in  Russia,  afterward  superintend- 

ent of  traction  of  the  South  Austrian  Railway;  in  1880 
jiresident  of  the  society  of  Ingenieurs  Civils  of  France ; 
menilier  of  the  consultative  committee  of  the  Ministry  of 
Public  Works  on  the  technical  operation  of  railways  ;  oftlcer 
of  the  Legion  of  Honor;  and  engineer  counsel  of  various 
railway  and  investment  companies.  \V.  R.  IIutton. 

Gottsclialk.  Louis  Moreau;  pianist;  b.  in  New  Orleans, 
Jlay  8,  1829;  studied  in  Paris  an<l  made  his  first  public  ap- 

pearance there  in  1845.  He  returned  to  the  U.  S.  in  18o3 
and  at  once  became  the  most  po|)ular  pianist  in  the  country. 
He  went  on  many  concert  tours,  always  idaying  his  own 
compositions.  He  also  traveled  extensively  in  Jlexico,  the 
West  Indies,  and  South  America,  and  died  in  Rio  de  Janeiro, 
Brazil,  Dec.  18, 1869,  being  seized  with  his  fatal  illness  while 
at  the  piano  playing  his  last  composition.  La  Morte.  His 
compositions  include  a  few  songs,  a  symphony  entitled  La 
Nuit  des  Trojiiques,  a  triumphal  cantata,  an  overture,  and 
many  piano  solos.     These  solos  became  very  poisular. 

"D.  E.  Hebvey. 

Gotlsclu'd,  got'shet,  JoHANN  Christoph  :  critic ;  b.  at 
Juditlicnkirch,  near  Konigsberg,  Prussia,  Feb.  2, 1700;  stud- 

ied languages  and  literature  at  the  University  of  Konigs- 
berg; in  1730  became  Professor  of  Philosophy  and  Poetry 

at  the  Uiuversity  of  Leipzig,  and  in  1734  Professor  of  Logic 
and  Metaphysics.  He  also  edited  several  periodicals,  using 
tliein  in  his  endeavors  to  reform  polite  literature  and  the 
drama,  and  from  1729  to  about  1740  had  supreme  influ- 

ence in  Germany.  He  attacked  and  actually  crushed  the 
second  Silesian  school  of  poets,  whose  characteristic  was  a 
wild  bombast.  He  himself  represented  French  taste,  and 
endeavored  to  make  the  French  drama  a  model  for  the  Ger- 

man stage,  but  becoming  extravagant  and  overbearing  in  his 
criticisms,  he  opposed  the  Swiss  writers  Bodmer  and  Brei- 
tenger,  whose  taste  was  English,  and  refused  to  acknowledge 
the  genius  of  Klopstock  and  Lessing.  He  in  turn  met  with 
opposition,  then  with  ridicule,  and  finally  lost  all  influence. 
He  wrote  a  drama,  Der  sterbende  Cato  (The  Dying  Cato) 
1732;  a  number  of  educational  works,  and  compiled  a 
catalogue  of  German  plays,  Not/iiyer  Vorratfi  zur  Geschichte 
der  Deutschen  dramatischen  Diclitkunst  (1757-65).  His 
wife,  Louise  Kulmus  (1713-62),  aided  him  in  translating 
dramas  from  the  French,  and  herself  translated  The  Spectator 

and  Pope's  Rape  of  the  Lock.  Gottsched  died  at  Leipzig, 
Dec.  12,  1766.     See  Danzel,  Gottsched  und  seine  Zeit  (1848). 

Revised  by  H.  H.  Boyesen. 

Gotz  von  BerHcliingreu :  See  Berlichixoex,  Gotz  von. 

Gouda,  gowdaa,  or  Tergroinv,  ter-gow' ;  town  of  the Netherlands;  in  the  province  of  South  Holland,  on  the  Yssel : 
13  miles  by  rail  N.  E.  of  Rotterdam  (see  map  of  Holland  and 
Belgium,  ref.  6-E).  Its  Church  of  St.  John  is  celebrated  for 
its  stained-glass  windows  of  the  sixteenth  century.  Gouda 
has  large  manufactures  of  bricks,  cheese,  tiles,  pottery,  and 

clay  pipes.     Pop.  (1890)  18,847. 
Goilgh,  gof,  Hugh,  Viscount :  soldier ;  b.  at  Woodstown, 

Ireland,  Nov.  3,  1779.  He  joined  the  British  army  in  1794; 
served  with  distinction  at  the  Cape  of  Good  Hope  1795,  and 

ill  Spain  1809-13,  where  he  was  thrice  wounded ;  became  a 
major-general  1830  ;  went  to  India  1837 ;  led  the  land  forces 
in  the  Chinese  opium  war  1841 ;  was  made  a  baronet  and 
G.  C.  B.  1842 ;  and  commanded  the  British  forces  against  the 
Mahrattas  1843,  and  the  Sikhs  1845  ;  was  made  a  baron  1846 ; 
commanded  in  the  second  Sikh  war  1848-49.  but  in  conse- 

quence of  the  terrible  losses  inflicted  upon  the  British  by  the 
Sikhs  his  generalship  began  to  be  criticised,  although  all  his 
battles  were  victories;  and  Sir  Charles  Napier  in  1849  took 

his  place.  Gough  was  created  viscount  and  handsomely  pen- 
sioned (1849),  made  colonel  of  the  Horse  Guards  1854,  K.  P. 

1857,  privy  councilor  1859,  G.  C.  S.  I.  1861,  field-marshal 
1862.     D.  near  Dublin,  Mar.  2,  1869. 

Goiigll,  John  Bartholomew  :  tein])erancc  lecturer  :  b.  at 
Sandgate,  Kent,  England,  Aug.  22.  1817;  removed  in  1829 
to  the  U.  S. ;  became  a  bookbinder  in  New  York  in  1831, 
and  after  some  years  of  poverty,  caused  by  intemperance,  he 
reformed,  and  in  1843  became  a  temperance  lecturer,  and 
labored  with  great  zeal  and  success  all  over  the  U.  S.  In 
1853  he  visited  the  British  islands  and  lectured  there  to 

large  audiences.  In  1857-60  he  again  visited  Great  Britain. 
His  last  visit  was  in  1878.     See  his  Autobiography  (1846,  en- 
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largpil  1870) ;  Orfition.t  (1814) :  Tcmpn-ance  Lectures  (1879) ; 
Suuliylit  anil  S/int/mr ;  or,  (flcaninijs  from  my  Life-work 
(1880).     D.  at  Fnuilifurd,  Ph.,  Feb.  18,  1886. 

(jroiijoii.  goo'zlioiV,  Jka.v:  sculpt.oi-  and  aroliitect ;  b.  in 
Paris  in  tlie  sixtoonth  fcntury.  Hu  decorated  t lie  Chateau 
d'Anct  for  Henri  II.  and  Diana  of  Poitiers.  One  of  liis 
most  noted  works  is  tlie  fonntain  of  the  Innoeents  at  Paris, 

exeeuted  in  1.550,  wliieh,  however,  has  been  rel)uilt  in  a  dif- 
ferent form.  He  designed  the  Hotel  Carnavaiet.  The  orna- 

mentalion  of  the  outer  doorway  of  the  eourtyard  of  tlie 
Louvre  is  liis.  Many  of  liis  works  were  desti'oycd  during 
the  Revolution.  Aecording  to  eoinmon  tradition  lie  died  in 

1.573  on  St.  Bartholomew's  day,  wounded  by  an  arquebus 
while  working  on  a  scaffolding  on  the  ornamentation  of  the 
Louvre,  a  victim  either  to  religious  fanaticism  or  to  some 
secret  jealousy  :  but  late  writers  have  shown  that  there  is  no 
sufficient  evidence  for  this  date.  W.  J.  Stillmas. 

Goiilaril's  Cerate :  See  Lead,  Medicinal  Uses  op. 
Ooiilanl  Water,  or  (ioulard  Extract:  See  Acetate. 

Gould,  Augustus  Aduisu.\,  JI.  I). :  zoologist;  son  of 
Nathaniel  Duren  Gould,  a  teacher  of  music  and  writing:  b. 
at  New  Ipswich,  N.  H.,  x\pr.  23,  180.5  ;  graduated  at  Harvard 
1825 ;  was  for  some  time  instructor  in  Harvard  University, 
and  in  1856  became  one  of  the  pliysicians  of  the  Massachu- 

setts General  Hospital,  Boston.  He  published  many  scien- 
tific papers ;  a  System  of  Natural  History  (18.33) ;  Report  on 

the  Invertebrate  Animals  of  Massachusetts  (1841);  repoi'ts 
on  mollusks  collected  by  the  Wilkes  and  the  Ringgold  and 
Rogers  expeditions  ;  Otia  Coucholof/ica  (1863) ;  translated 
works  of  Gall  and  Lamarck;  with  L.  Agassiz  published 
Priiiciples  of  Zoologi/  (1848).     D.  at  Boston,  Sept.  15,  1866. 

Gould,  Benjamin  Apthorp,  Ph.  I)..  LL.  D. :  astronomer; 
son  of  Benjamin  Apthorp  Gould,  master  of  the  Boston  Latin 
School ;  b.  in  Boston,  Sept.  27,  1824.  After  graduating  at 
Harvard  College  in  1844.  he  devoted  himself  to  the  study  of 
astronomy  at  the  observatories  of  Greenwich,  Paris,  Ber- 

lin, Gfittingen,  and  Altona,  returning  home  in  Dec,  1848. 
In  184!)  lie  established  at  Cambridge  The  Astronomical  Jour- 

nal, a  periodical  dedicated  solely  to  original  investigations, 
which  he  maintained,  chiefly  at  his  own  expense,  until  1861, 
when  the  civil  war  rendered  its  suspension  necessary.  In 
1851  he  took  charge  of  the  longitude  operations  of  the  Coast 
.Survey,  to  which  Bache  and  Walker  had  just  begun  the 
application  of  the  electric  telegraph.  This  method  he  ex- 

tended and  perfected,  until  in  1866  about  twenty  longitudes 
hail  been  determineil  in  the  U.  S.  with  the  highest  precision 
yet  attainable  by  modern  science.  Immediately  on  the  suc- 

cessful completion  of  the  transatlantic  cable  in  that  year 
he  established  an  observatory  at  Valentia,  in  Ireland,  and 
established  its  longitude  from  Newfoundland  on  the  one 
hand  and  Greenwich  on  the  other,  thus  completing  a  series 
of  telegraphic  longitude  measurements  from  the  Royal  Ob- 

servatory to  New  Orleans,  and  connecting  these  witli  the 
new  European  series  from  Greenwich  to  the  Ural  Jlountains. 
In  1855  the  Dudley  Observatory  at  Albany  having  been  or- 

ganized, its  management  was  committed  to  a  scientific  coun- 
cil consisting  of  Messrs.  Bache,  Henry,  Peirce,  and  Gould, 

and  its  directorship  was  confided  to  Dr.  Gould,  who  accepted 
it  without  remuneration,  planning  the  principal  instruments 
and  superintending  their  construction.  Here,  for  the  first 
time,  a  normal  clock,  placed  in  a  position  as  free  as  possible 
from  atmospheric  influences,  gave  its  time  telcgra|iliii-.'dly  to 
dials  in  the  observing-rooms.  Important  modifications,  al- 

most universally  adopted  since  that  time,  were  introduced 
in  the  meridian  instruments,  and  the  now  celebrated  differ- 

ence-engine of  Seheutz  was  procured,  and  used  in  calculat- 
ing astronomical  tables.  In  1863,  the  sanitary  commission 

having  requested  Dr.  Gould  to  take  charge  of  their  statistics, 
he  organized  in  connection  with  these  an  elaborate  system 
of  anthropological  measurements,  which  were  subsequently 
computed  and  tabulated.  From  the  discussion  of  the  ages 
of  soldiers  in  the  Union  army  in  connection  with  the  census, 
he  deduced  the  curious  formula  which  seems  to  control  the 
distribution  of  a  population  according  to  ages,  and  wliich 
has  been  singularly  verified  by  subsequent  censuses  of  the 
U.  S.  and  other  countries.  The  law  of  growth  in  human 
stature  was  also  elicited  by  these  researches,  as  also  the  nor- 

mal relation  between  height  and  weight,  and  the  typical 
proportions  of  the  liuman  body.  In  1870  he  went  to  South 
America  to  establish  a  national  observatory  for  the  Argen- 

tine Republic  at  ("ordova  and  to  complete  the  catalogue  of  the 
southern  stars.     He  completed  a  series  of  maps  of  "the  stars 

visible  to  the  naked  eye  from  the  observatory,  and  took  obser- 
vations on  more  than  83,000  of  them.  He  also  organized  there 

a  national  meteorological  office,  and  made  various  telegraphic 
determinations  of  longitude.  In  1885  he  returned  to  his  na- 

tive country,  and,  two  years  later,  resumed  the  [lublii^ation  of 
Tlin  Astronomical  Journal.  He  was  a  member  of  the  inter- 

national metric  commission,  and  president  of  the  American 
Metrologieal  .Society,  the  object  of  which  is  to  promote  the 
use  of  the  metric  system  of  weights  and  measures.  Among 
his  works  are  On  the  Transatlantic  Lon(jitu<le  (1869);  Mili- 

tary and  Anthropological  Statistics  of  American  Soldiers 
(1869) ;  and  Ancestry  of  Zaccheus  Gould  (1872).  D.  in  Cam- 

bridge, Mass.,  Nov.  20,  1896.     Revised  by  Simon  Newcomb. 
Gould,  John:  ornithologist;  b.  at  Lyme,  Dorsetshire, 

England,  Sept.  14,  1804:  removed  to  the  vicinity  of  Wind- 
sor ;  in  1837  became  curator  to  t  he  Royal  Zoological  Society's 

Museum:  spent  his  whole  life  in  the  study  of  ornithology, 
and  ]iiililislied  A  tkntury  of  Birds  from  tlie  Himalaya 

Mountains  (lS'i2);  The  Jiirds  of  Europe  (1833-37);  Birds 
of  Australia,  (1840-48, 7  vols.  foL),  besides  a  number  of  mono- 

graphs: On  the  Partridges  «/yl»«en'flf/ (1844-46) :  On  J/um- 
niing-birds  (1849),  etc.  He  left  unfinished  works  entitled 
Tlie  Birds  of  Great  Britain,  Birds  of  Asia,  and  Birds  of 
New  Guinea.    D.  in  London,  Feb.  3,  1881. 

Gounod,  goo'no',  Charles  Pran(;ois:  composer:  b.  in 
Paris.  .lune  17,  1818 ;  son  of  a  painter.  His  early  passion 
was  for  sacred  music  ;  his  first  great  success  was  a  mass  per- 

formed at  the  Church  of  St.  Eustache  in  1849.  He  began  to 
write  for  the  operatic  stage  in  1850,  and  persevered  in  it,  in 
spite  of  the  unpopularity  of  much  of  his  work  and  the  im- 

pulses of  a  deeply  religious  temperament,  which,  it  has  been 
I'cniarked,  more  than  once  nearly  prevailed  to  make  liim  a 
recluse.  His  compositions  show  a  mastery  of  musical  science, 
uncommon  resources  of  melody,  and  affluence  of  ideas.  The 

best  known  "work  is  Faust  (1859),  which  was  ].)erformed.  as 
first  written,  nearly  300  times  at  the  Theatre  Ijyrique,  and 
in  1893  reached  its  one  thousandth  representation.  Other 
ojieras  are  La,  Nonne  sanglante  (1854) ;  Le  Medecin  malgre 

lui  (comic)  (1858);  Philemon  et  Baucis  (1861);  Mire'ille (1862) ;  La  Peine  de  Saba  (1862) ;  La  Colomlie  (1866) ;  Borneo 
et  Juliette  (1867),  the  last  tlie  most  celebrated  after  Faust ; 
Polyeucte  (1878);  Le  Tribnt  de  Zamora  (1881).  Gounod 
wrote  a  lyric  drama  (Sapho,  1850),  three  symi)honies,  sev- 

eral masses  and  cantatas,  and  a  manbcr  of  songs.  He  was  a 
member  of  the  Academy  of  Fine  Arts,  was  decorated  with 
the  Legion  of  Honor,  Aug.  15. 1857,  and  was  made  an  officer 
Aug.  13,  1866.  In  May,  1866,  he  was  elected  a  member  of 

the  French  Institute.  Gounod's  latest  works  of  large  di- 
mensions are  the  oriitorios  of  The  Redemption  and  Mors  et 

Vita.  These,  though  measurably  successful,  did  not  enhance 

the  author's  reputation.     1).  in  Paris,  Oct.  18,  1893. 
Revised  by  Dudley  Buck. 

Goupil,  goo'pee',  .Jules  Adolphe;  genre  and  portrait 
painter:  b.  in  Paris,  May  7,1839.  Pupil  of  Ary  Scheiler; 
first-class  medal.  Salon.  1875;  second-class,  Paris  Exposi- 

tion, 1878;  Legion  of  Honor  1881.  His  pictures  are  good 
technically,  and  harmonious  in  color.  His  Last  Days  of 
31adame  Roland  (1880)  is  in  the  Luxembourg  Gallery  in 
Paris.     D.  at  Neuilly,  Apr.  30,  1883. 

Gour,  gowr,  or  Gaur :  a  niediipval  city  of  importance, 
now  an  insignificant  village ;  in  Malda  district,  Bengal, 
British  India,  between  the  town  of  Malda  and  the  Ganges 

river,  in  about  lat.  24°  50'  N.  and  Ion.  88°  10'  E.  (see  map  of 
North  India,  ref.  7-1).  It  is  first  mentioned  in  history  in 
1343,  lint  it  had  ap]iarcntly  long  been  a  dynastic  center  un- 

der the  name  of  Lakhnaofi.  It  was  abandoned  in  the  six- 
teenth century  as  a  r«sult  of  a  pestilence,  probably  the  chol- 

era. The  ruins  cover  a  space  7  miles  by  2,  and  include 
many  structures  and  inscriptions  of  great  arehjeological  in- 

terest. Jt.  W.  Harrixgtox. 

Gou'ra,  goo'ra  [Mod.  Lat.,  from  the  native  namej :  the common  as  well  as  generic  name  of  the  large  crowned  pigeons 
constituting  the  family  Gouridce.  They  are  the  largest  of 

living  pigeons,  measuring  over  2  feet  in  length,  and  are  dis- 
tinguished by  a  large,  erect,  fan-like  crest  of  loose  feathers. 

The  general  color  of  the  various  species  is  slaty  blue, 
marked  across  the  wings  with  whitish  and  chestnut  stripes. 
The  half-dozen  known  species  are  confined  to  New  Guinea 
and  a  few  of  the  adjacent  islands,  are  ground-frequenting 
birds,  and  live  on  fruits.  F.  A.  Lucas. 

Gou'rami,  or  Gor'amy  (the  Javanese  name) :  a  valued 
food-fish  (Osphromenus  goramy)  of  the  brackish  and  fresh 
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waters  of  Fartlu'i-  India,  Cochin  China,  anil  the  islands  of 
Java,  Maiiura,  Sumatra,  and  Borneo.  The  shape  is  a  deep 
oval,  tlie  scales  are  large,  and  the  first  soft  ray  of  the  ventral 
fins  is  produced  to  the  end  of  the  body.  The  gouraini  is 
said  to  attain  a  length  of  5  or  6  feet  and  a  weight  of  100  lli., 
but  specimens  2  feet  long  and  woigliing  13  to  15  lb.  arc 
considered  large.  This  fisii  l)uilds  a  nest  of  plants  and  mud 
in  which  the  eggs  are  deposited,  and  tlie  parents  guard  the 
young  with  great  care.  On  account  of  tlie  delicacy  of  the 
flesh,  numerous  attempts  have  been  made  to  introduce  the 
gourami  into  foreign  countries,  but  these  have  succeeded 
only  in  Mauritius  and  the  adjacent  island  of  Bourbon. 

F.  A.  Lucas. 

Gourd,  gord  or  goord  [M.  Eng.  gourd,  from  0.  Fr.  gourde.. 
earlier  gougourde  and  cougourde,  Mod.  Fr.  courge  <  Ijat. 

cucur'bita,  whence  Germ.  KUrbiss,  gourd] :  a  name  applied 
indiscriminately  in  Great  Britain  to  many  members  of  the 

natural  family  C'liciirbifaceie,  but  in  the  U.  8.  I'estricted  to 
the  genus  Lagenaria  and  to  the  small,  hard-shelled  and  in- 

edible forms  of  CdCtirbifii,  pe/M.  //f/f/e/iffr/it  is  derived  fnim 
the  Latin  lagemi.  a  bottle,  and  refers  to  a  frecpient  shape  of 
the  fruit,  of  which  the  shell  is  used  not  only  for  bottles,  Vjut, 
after  soaking  to  remove  the  bitter  principle,  for  dishes, 
cups,  and  especially  for  dippers,  for  which  the  natural 
handles  especially  adapt  it.  In  the  .Southern  U.  S.  a  gourd 
is  almost  always  found  suspended  at  a  spring  for  the  use  of 
travelers.  The  Lagenaria  climbs  extensively  over  walls 
and  shrubbery  by  means  of  its  compound  tendrils.  The 
clammy  pubescent  herbage  has  a  powerful  odor  of  musk. 
It  has  rounded  leaves,  long-stalked  flowers  greenish  white 
in  color,  and  fruit  differing  greatly  in  size  and  shape : 
hence  the  great  variety  of  purposes  to  which  it  can  be  ap- 

plied by  cutting  the  rind  and  removing  the  contents.  The 
sterile  flowers  are  on  a  long  peduncle,  the  fertile  on  a  short 
one,  and  are  musk-scented  like  the  leaves.  The  plant  is  a 
native  of  Africa  and  Asia.  The  small  egg-shaped  and  pear- 
shaped  gourds  which  are  used  for  ornaments  belong  to  tlie 
same  species  as  the  Held  pumpkin  (Cucurbita  pepo).  There 
are  many  forms,  all  of  the  easiest  culture.  Various  other 
small  hard  cucurbitaceous  fruits  are  frequently  called 
gourds  in  the  U.  S.  Kevised  by  L.  H.  Bailey. 

(lOurd  Family:  the  Ciicurbitacem:  a  group  of  herbs  or 
undershrubs  with  climbing  or  trailing  tenclril-bearing  stems, 
and  diclinous  flowers,  the  pistillate  with  the  compound  ovary 
inferior.  The  633  species  are  mainly  tropical,  comparatively 
few  being  natives  ot  temperate  regions.  Squashes,  melons, 
gourds,  etc.,  are  familiar  examples  of  species  of  this  family. 
Twenty-eight  species  are  natives  of  North  America,  one  of 
the  most  remarkable  of  which  is  the  "  wild  pumpkin  "  (Cucur- 

bita fmfidissiina)  of  the  great  plains,  whose  perennial  root 

is  from  6  to  8  feet  long  and  as  thick  as  a  man's  body,  while 
its  fruit  is  as  large  as  an  orange.  Both  root  and  fruit  are 
intensely  bitter.  Charles  E.  Bessey. 

Gtourko,  goor'ko.  Count  Joseph  Vassiltevich  :  Russian 
general ;  b.  in  1828 ;  educated  in  the  Imperial  Corps  de 
Pages;  entered  the  army  and  rose  rapidly,  becoming  colo- 

nel 1861 ;  major-general  1867,  joining  the  emperor's  suite  ; 
took  part,  though  not  prominently,  in  the  Crimean  war,  and 
won  distinction  in  the  Russo-Turkish  war.  His  successful 
passage  of  the  Balkans  in  the  middle  of  the  winter  of  1877- 
78  was  one  of  the  greatest  deeds  ever  performed  liy  a  Rus- 

sian soldier.  He  was  created  count  in  1878  and  afterward 

appointed  governor  of  Warsaw.    Field-marshal,  Dec,  1894. 
Gout,  gowt  [M.  Eng.  goute.  from  0.  Fr.  goite,  goute  >  Fr. 

goutte,  drop,  gout,  Ital.  gotta  <  Lat.  gutta,  drop,  the  disease 
being  considered  due  to  a  defluxion]  :  a  nutritional  disease, 
characterized  by  excessive  formation  gf  uric  acid,  and  by  at- 

tacks of  acute  inflammation  of  the  joints.  Gout  was  "long confounded  with  rheumatism,  though  now  clearly  recognized 
as  an  entirely  distinct  affection.  Many  elements  doubtless 
enter  into  the  causation  of  the  disease,  but  its  repeated  oc- 

currence in  members  of  the  same  family  is  remarkable.  It 
has  been  found  that  in  fully  50  or  60  per  cent,  of  all  cases 
the  disease  existed  in  the  parents  or  grandparents.  Be- 

sides heredity  food  and  drink  are  important  etiological  fac- 
tors. The  excessive  use  of  food,  and  particularly  meats,  has 

been  long  I'ecognized  as  a  potent  factor.  Usually  combined 
with  improper  or  excessive  eating,  and  of  great  im])ortance, 
is  the  excessive  drinking  of  alcohol,  especially  fermented 
liquors.  For  these  reasons  gout  is  most  common  in  Great 
Britain  and  Germany,  where  much  ale  and  beer  are  drunk. 
For  the  same  reason  the  disease  is  common  among  the  rich 
and  imlolent,  though  it  must  not  be  thought  to  be  exclu- 

sively present  in  this  class.  Among  the  bailast-heavere  ot 
London,  among  whom  poor  food,  bad  hygiene,  and  excessive 
indulgence  in  malt  liijuors  arc  marked  elements  in  the  daily 
life,  gout  is  exceedingly  common.  In  the  U.  S.  it  is  a  coni- 
|)aralively  rare  disease,  a  fact  which  isdue  to  the  more  active 
and  hygienic  life,  and  the  better  food  as  well  as  the  lighter 

quality  of  the  heel's  drunk,  (.'hronic  lcad-poisi;iiing  is  soine- 
tini(!s  an  etiological  factor  of  imjiortance. 

The  e.ssential  nature  of  thedisease  is  not  definitely  known, 
but  there  appears  to  be  a  widespread  nutritional  disorder 
leading  to  excess  of  uric  acid  in  the  blood,  the  alkalinity  of 
this  fluid  being  thereby  diminished  and  a  tendency  to  de- 
jiosit  of  urates  established.  This  indefinite  state  of  the  sy.^ 
tem  has  been  calleil  the  gouty  diat/iemn,  or  litliwrnia.  This 
condition  may  be  manifested  by  a  great  variety  of  symp- 

toms referable  to  the  gastro-intestinal,  urinary,  vascular, 
or  nervous  systems,  and  the  patient  may  never  be  the  sub- 

ject of  an  acute  attack,  the  true  nature  of  the  ailment  being 
recognized  by  the  liabits  of  the  patient,  and  the  fact  that 
members  of  his  family  suffer  with  distinct  gouty  attacks. 
In  other  persons  this  litha-mic  state,  after  varying  periods 
of  time,  may  terminate  in  a  seizure  t)f  acute  gout.  The  lat- 

ter comes  on  late  at  night,  usually  after  midnight,  the  pa- 
tient awaking  with  most  severe  pain  in  the  metatarso-pha- 

langeal  joint  of  the  great  toe.  The  part  sw'ells  rapidly,  is 
hot,  tense,  and  shiny ;  the  most  intense  pain  continues  and 
the  patient  feels  as  though  the  joint  were  gripped  in  a  vise. 
The  pain  grows  worse  and  worse,  becoming  after  a  few 
hours  almost  intolerable,  and  the  weight  of  the  bedclothes 
can  not  be  endured.  Toward  morning  the  attack  .subsides, 
the  slight  fever  which  was  present  disappears,  and  the  pa- 

tient falls  asleep.  The  next  night  a  recurrence  is  apt  to 
come  on,  and  so  on  for  several  days,  usually  six  to  eight. 
Sometimes  other  joints  are  involved,  particularly  the  big  toe 
of  the  other  foot,  rarely  the  larger  joints.  After  the  attack 
the  skin  of  the  toe  desquamates,  and  intense  itching  continues 

the  patient's  discomfort.  Similar  attacks  may  come  on  sev- 
eral times  a  year,  or  only  at  long  intervals.  A  rapid  subsi- 

dence of  the  symptoms  during  an  attack  is  always  regai-ded 
with  apprehension,  as  it  is  a  frequent  indication  of  retroce- 
dent  or  musltd  gout,  in  which  serious  derangements  of  the 
gastro-intestinal  or  cardiac  systems  may  appear,  and  some- 

times lead  to  a  fatal  issue. 
Between  acute  attacks  the  various  conditions  of  the  lithae- 

mic  state  are  noted,  and  not  rarely  a  peculiarly  depres.sed 
mental  condition,  these  symptoms  all  disappearing  with  the 
acute  outburst.  A  distinguished  English  statesman  was  for 
two  years  so  profoundly  depressed  by  such  irregular  gouty 
disease  as  to  have  caused  the  fear  that  his  mind  had  been 

irreparably  diseased,  when  an  acute  attack  cleared  away  the 
mists  and  left  him  with  all  his  wonted  mental  vigor.  With 
repetitions  of  the  joint  affection  comes  the  deposition  of 
concretions  of  urate  of  soda  in  and  about  the  joint,  until 
distinct  masses  are  produced  and  the  disfiguring  appear- 

ances characteristic  of  the  disease  in  its  most  chronic  stages 
result.  These  chalky  masses  or  tophi  may  finally  cause  ul- 

ceration of  the  skin,  and  thus  become  exposed.  The  tophi 
are  also  formed  in  the  ears,  more  rarely  the  eyelids,  nose, 
and  other  part.s.  In  this  stage  of  the  disease  the  patient 
may  become  bedridden,  tormented  by  the  recurring  acute 
attacks,  and  in  the  interval  subject  to  the  most  depressing 
mental  conditions  and  irregular  internal  disordere.  Among 

the  latter  may  be  mentioned  the  form  of  chronic  Bright's 
disease  called  gouty  Sidney,  from  the  frequent  association 
with  this  affection ;  also  forms  of  heart  disease,  gastric 

and  intestinal  complaints,  and  occasionally  disorders  of  va- 
rious parts  of  the  nervous  system  and  diseases  of  the  skin. 

The  treatment  of  the  disease  is  directed  to  eoiTection  of 
the  diathetic  disorder  and  to  the  amelioration  of  the  acute 
outbursts.  It  need  hardly  be  remarked  that  the  diet  and 
drink  of  the  patient  require  strictest  supervision.  Exces- 

sive amounts  of  meat  should  be  avoided,  as  also  relative  ex- 
cess in  starchy  food,  since  an  undue  proportion  of  the  latter 

makes  complete  digestion  of  the  former  difficult  or  impos- 
sible. Malt  liquors  must  be  prohibited  and  alcohol  in  other 

forms  severely  regulated.  Exercise,  by  stimulating  the  gen- 
eral vitality  and  tissue  activity,  has  a  most  beneficial  influ- 

ence, as  its  withdrawal  is  a  factor  in  the  production  of  the 
disease.  JNIineral  waters,  such  as  potash  or  lithia  waters, 
and  milk  are  particularly  desirable,  as  they  flush  out  and 
promote  tissue  change.  The  skin  may  be  kept  active  by  ex- 

ercise and  by  occasional  Turkish  baths.  The  acute  attack  is 
generally  treated  by  elevation  of  the  limb,  with  protection 
in  cotton,  and  one  drug,  eolchicum,  is  particularly  useful. 
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This  shoulil  bo  j;ivcii  witli  c-iuv.  as  excessive  aiiionrits  miiy 
lead  to  serious  consequences.     Morpliia  is  not  lulvisable. 

William  I'kpimck. 

(Joiivenieur,  fj'oo-vcr-noor' :  village  (settled  W06,  town 
fouiidcd  WIU.  named  after  Gouverneur  Morris,  the  first  pro- 

prietor) ;  St.  Lawrence  co.,  N.  Y.  {for  location  of  county,  see 
map  of  New  York.  ref.  l-II) ;  on  the  Oswesatchie  river  and 
tiie  Rome,  W.  and  0.  Railroad  ;  :{4  miles  S.  E.  of  tjgdensburg. 

It  is  ])opuhirly  known  as  the  "jnarbh^  city,"  because  of  its 
numerous  uuirble  quarries  and  mills,  and  lias  the  only  talc 
mines  and  uiills  in  the  U.  S..  and  Iarf;e  liindjer,  wood-pulp, 
and  dairy  interests.  It  has  handsome  biuldiugs  and  streets, 
free  seminary  aiul  free  union  schools,  5  clmrches,  3  banks, 
and  2  weekly  newspapers.  Pop.  (1880)  2,071 ;  (1890)  3,458; 
(1893)  estimated,  4,000,  with  suburl)s  4,500. 

Editor  of  "  Free  Press." 
(iove,  Aaron,  LL.  D.  :  educator;  b.  at  Ilampton  Falls, 

N.  H.,  Sept.  26,  1839;  educated  in  the  Boston  public  schools 
and  Illinois  State  Normal  University;  adjutant  Thirty-third 
Illinois  Infantry  in  tlie  civil  war  1861-6.5;  became  city  su- 

perintendent of  schools  at  Denver,  Co\.,  in  1874,  and  has  de- 
velojjed  one  of  the  most  perfect  systems  of  city  schools  in 
the  U.  S. ;  president  of  tlie  National  Educational  Association 
in  1888.  C.  H.  T. 

Gloveruilieiit  [from  0.  Fr.  goceriiemcnt  >  Fr.  gouverne- 

ment  :Ital.  (jovcnininento  <  Lat.  deriv.  of  guberna'rp.,  steer, 
govern,  from  Gr.  Kvffepmv,  pilot,  steer] :  in  its  true  and  most 
comprehensive  sense,  the  operation  ot  laws;  but  in  the  re- 

stricted sense  in  which  it  is  proposed  in  this  article  to  treat 
of  government,  and  of  the  laws  wliich  shape  its  form  as  W(dl 
as  control  its  action,  the  term  is  intended  to  lie  applied  only 
to  the  government  of  men  in  their  relations,  conduct,  and 
intercourse  with  one  another  in  organized  society. 

T/ie  Nature  of  Ooi'enimeiif. — By  government  in  tliis  re- 
stricted sense  is  meant,  tlierefore,  the  exercise  of  that  inher- 

ent, absolute  power  existing  in  every  distinct  and  separate 
organized  society  or  state,  of  self-determination  and  self- 
control  for  si'ir-)n'eservalion  which  springs  by  nature  from 
its  own  social  forces,  and  th(^  laws  which  control  tlieir  ac- 
tion. 

Every  individual  person  is  a  complete  living  organism 
within  itself,  endowed  by  nature  with  powers  of  self-deter- 
miaatiou  for  its  own  preservation.  But  man,  l)y  nature,  is 
less  capable  of  self-preservation  when  isolated  than  when 
associated  with  others.  Jlutual  protection  and  mutiial  in- 

terests therefore  form  the  natural  and  only  just  basis  for 

all  organized  associations  of  men.  \n  org.inization  foi'med 
fin  this  basis  constitutes  a  separate  community,  the  state, 
which  is  to  all  intents  and  purposes  an  organism  composed 
of  the  individual  organisms  that  enter  into  it.  It  becomes 
a  political  and  moral  person,  subject  not  only  to  its  own 
special  laws,  but  also  to  the  general  moral  law  to  which  all 
human  action  is  subject,  and  which  prescribes  the  limita- 

tions of  natural  justice.  As  each  single  organism  in  its 
powers  of  self-determination  is  controlled  by  its  own  in- 

ternal laws  respectively,  so  the  aggregate  organism  is  con- 
trolled in  its  powers  of  self-determination  liy  tliose  social 

forces  or  laws  which  give  existence  and  life  to  the  political 
body  so  constituted.  The  operation  of  these  laws  in  such  a 
political  organism,  in  its  origin  as  well  as  in  its  after-growth 
and  development,  physically,  intellectually,  and  morally,  is 
what  is  understood  by  the  government  of  such  state.  The 

controlling  power — the  paramount  authority,  the  "Jus  sum- 
mi  imperii " — in  each  state  so  organized,  is  what  is  known 
as  the  sovereignty  thereof. 

The  Development  of  Constitutions. — Sovereignty,  then, 
may  be  defined  to  be  the  inherent,  alisolute  power  of  self- 
determination  in  the  state.  It  is  that  innate  attribute  of 
the  commonwealth  or  aggregate  organism  which  corresponds 
with  the  will  and  power  of  self-action  in  the  persoiud  or- 

ganisms constituting  it;  and  by  its  very  nature  is  indivisi- 
ble :  just  as  much  so  as  the  mind  is  in  the  individual  organ- 

isms respectively.  The  limitations  of  natural  justice  pre- 
scribed by  the  universal  moral  law  apply  as  well  to  the 

political  persons  of  organized  societies  as  to  sejiarate  indi- 
viduals in  a  supposed  state  of  nature.  In  the  organization 

of  single  societies,  whatever  may  be  the  form  assumed,  the 
act  itself  is  known  as  the  social  compact.  The  type  or  form 
of  government  so  instituted,  at  first,  and  in  its  after  devel- 

opments, in  all  cases  depends  upon  the  nature  and  character 
and  relative  power  of  the  social  forces  from  which  its  exist- 

ence springs.  These  forces  are  threefold,  to  wit :  moral  (or 

religious),  intellectual,  and  physical.     As  these  fm-ces  rela- 

tively ]ircdominate  in  the  formation  of  society,  so  will  be  the 
character  of  its  organic  structure.  This  organic  structure 
is  what  in  all  cases  is  known  as  the  constitiition  of  each  par- 

ticular state  or  kingdom,  whether  it  be  written  or  unwritten  ; 
and  the  sovereign  power  is  exercised  through  the  channels 
eslalilished  for  it  by  this  constitutional  struct ure,  which  be- 

comes the  fundament  a  1  law  of  the  organization  until  changed 
by  the  same  scjcial  forces  wliich  brouglit  it  into  exi.stence. 
In  the  beginning,  when  the  physical  predoniinales,  a  mon- 

archical form  of  government  is  almost  the  necessary  devel- 
opment. When  tlie  intelle(.'tual  and  moral  )iredoniinate  or 

are  equally  balanced,  mixed  forms  of  government  of  some 
sort  are  the  consequent  development.  The  study  of  these 
forces  and  the  various  forms  of  government  springing  from 
them  has  occupied  the  attention  of  the  prof oundest  thinkers 
from  the  earliest  times.  The  subject  constitutes  a  .science 
of  the  utmost  importance,  as  nothing  of  an  earthly  character 
more  deeply  involves  the  interests  of  every  people  than  the 
government  under  which  they  live.  Chiefly  from  this 
spring  all  those  institutions,  moral,  int(dlectual,  and  mate- 

rial, wliich  mark  the  progress  of  their  civilization. 
It  is  not  the  purpose  of  this  article  to  do  more,  after  the 

foregoing  premise,  than  briefly  to  set  forth  (t)  some  gen- 
eral views  on  what  should  be  the  objects  of  all  governments 

of  whatever  form  ;  (2)  to  present  some  of  the  essential  prin- 
ciples of  governments  constituted  for  such  objects,  without 

reference  to  their  forms;  and  (3)  to  present  an  outline  view 
of  the  different  forms  of  government,  with  especial  refer- 

ence to  their  classification  as  single  or  confederated. 
I.  Tlie  General  Objects  of  all  Governments. — It  having 

been  shown  that  all  organized  societies,  and  the  govern- 
ments resulting  tlierefrom.  are  founded  upon  the  basis  of 

the  better  ]irotection  and  enjoyment  of  the  individual 
rights  of  their  constituent  members,  the  conclusion  clearly 
follows  that  the  chief  object  in  every  case  should  be  the 

security  and  maintenance  of  all  "  those  absolute  rights 
which  were  vested  in  them  by  the  immutable  laws  of  na- 

ture." Tlicse  consist  of  the  rights  of  things  as  well  as  the 
rights  of  jiersons — the  right  of  property  as  well  as  the  rights 
of  life  and  liberty. 
Many  writers  maintain  that  individuals,  upon  entering 

into  society,  give  up  or  surrender  a  portion  of  their  natu- 
ral rights.  Tills  seems  to  be  a  manifest  error.  In  forming 

single  societies  or  states  men  only  enter  into  a  compact 
with  each  other — a  social  compact — either  expressed  or 
implied,  as  before  stated — for  their  mutual  protection  in 
the  enjoyment  by  each  of  all  tlieir  natural  rights.  The 
chief  object  of  all  good  governments  therefore  should  be 
the  protection  of  all  the  natural  rights  of  their  constituent 
members ;  or.  in  other  words,  the  object  in  all  cases  should 
be  the  establishment  of  what  may  be  styled  civil  liberty, 
which  is  nothing  more  nor  less  than  natural  liberty  secured 
by  the  guaranty  of  all  the  powers  of  organized  society.  No 
]>erson  has  any  natural  right  wantonly  to  hurt  or  injure  an- 

other. The  object  of  society  and  government  is  to  prevent 
and  redress  injuries  of  this  sort ;  for,  in  a  state  of  nature, 
witliout  the  superior  restraining  power  of  government,  the 
strong  would  viciously  impose  u]ion  the  weak.  Wrongs 
upon  rights  could  not  be  so  efficiently  prevented  nor  so  ade- 

quately redressed.  Upon  entering  into  society,  however,  for 
the  purpose  of  having  their  natural  rights  secured  and  pro- 

tected, or  properly  redi-essed,  the  weak  do  not  give  up  or 
surrender  any  portion  of  their  priceless  herit.ngc  in  any  gov- 

ernment constituted  and  organized  as  it  should  be. 
A  succinct  view  may  here  be  pertinently  presented  of 

what  should  be  the  correct  understanding  of  what  is  termed 
civil  liberty.  There  are  few  themes  upon  which  more  has 
been  said  and  written  than  this,  and  few.  it  is  believed, 
upon  wliich  less  has  been  distinctly  and  correctly  stated. 
i\tany  definitions  have  been  given  to  the  terms  liberty,  nat- 

ural'lilierty.  civil  liberty,  and  political  liberty.  Many  of 
these  definitions,  put  forth  by  learned  men,  seem  to  be  ex- 

ceedingly erroneous,  many  more  exceedingly  confused,  while 
only  a  few,  rightly  understood,  express  the  truth. 

Burlamaqui's  definition  of  liberty,  in  the  sense  in  which 
it  is  now  treated,  seems  fully  to  cover  the  whole  ground  with 

clearness  as  well  as  accuracy.  He  says.  •'  Moral  or  natural 
liberty  is  the  right  which  nature  gives  to  all  mankind  for 
disposing  of  their  persons  and  property  after  the  manner 
they  judge  most  consonant  to  their  happiness  on  condition 
of  their  acting  within  the  limits  of  the  law  of  nature,  and 
that  they  do  not  any  way  abuse  it  to  the  prejudice  of  any 

other  men." The  great  truth  that  all  men  are  created  equal  must  ever 
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be  bonic  in  iiiiiiil  in  iiive.slifjntioiis  upon  tliis  subject.  This 
equality,  sis  is  manifest,  does  not  consist  in  size,  form,  or 
any  personal  eharaeteristies,  in  a  physical,  moral,  or  intel- 

lectual view.  It  does,  however,  consist  in  an  equal  right  in 
the  ailministration  of  justice.  Justice  is  the  great  regula- 

tor in  the  government  of  human  affairs,  as  gravitation  is  in 

the  government  of  the  nialci-ial  universe.  The  same  simple 
law  of  gravitation  which  molds  an  atom  also  shapes  a  world. 
To  the  silent  but  potent  influence  of  the,sarae  magic  princi- 

ple are  due  that  harmony  and  concord  which  pervade  the 
jilancitary  and  stellar  spheres.  In  like  manner,  justice,  right- 

ly administered,  stays  discord  and  produces  peace,  quiet,  or- 
der, and  happiness  in  communities,  states,  and  kingdoms. 

The  rule  of  justice  is  the  divine  injunction,  applicable  alike 

to  all :  "  As  ye  would  that  men  should  do  to  you,  do  ye  also 
to  them  likewise." 
An  incpiiry  into  what  particulars  certain  classes,  such  as 

are  to  be  found  in  all  communities,  from  want  of  sullicient 
mental  and  moral  develoiiment  can  be  rightly  and  there- 

fore justly  restrained  in  their  volitions  and  actions  for 
their  own  good  as  well  as  that  of  the  rest  of  society,  and 
which  their  natural  rights  in  point  of  fact  require  (as  in 
the  case  with  children,  to  say  nothing  of  others),  would  lead 
to  the  gravest  problems  which  ever  engaged  the  attention 
of  philanthropists,  lawgivers,  and  statesmen.  That,  how- 

ever, lies  not  within  the  scope  of  this  article.  The  principle 
which  should  govern  in  every  ease  is  all  that  is  at  present  in- 

tended to  be  set  forth. 

II.  7'lte.  Essential  Principles  upon  which  all  Gnvern- 
menls  should  be  based. — Of  these  the  following  may  Ije  set 
forth  as  among  the  most  important:  1.  The  basis  should  be 
the  fundamental  principle  that  the  sovereignty  is  an  attri- 

bute of  the  entire  aggregate  organism,  and  can  not  be  di- 
vided. 2.  Fi'om  this  follows  another  essential  principle  or 

truth,  that  all  governments  derive  their  "just  powers  from 
the  consent  of  the  governed."'  3.  These  principles  or  truths 
being  established,  it  further  follows  that  all  exercise  of  gov- 

ernmental power  is  a  trust,  and  can  be  justly  exercised  only 
for  the  benefit  of  the  governed.  4.  Another  of  the  essential 
principles  or  truths  referred  to,  and  the  only  remaining  one 
which  will  be  here  mentioned,  is  this,  that  while  sovereignty 
itself  is  indivisible,  as  has  been  shown,  yet  its  powers  are  di- 

visible. It  is  a  point  of  no  inconsiderable  importance  in  dis- 
cussions of  this  kind  to  bear  constantly  in  mind  the  differ- 

ence between  the  powers  of  sovereignty  and  the  great  source 
it.self  from  which  these  powers  emanate.  The  three  chief 
powers  of  sovereignty  when  properly  divided  may  by  appro- 

priate classification  be  termed  the  law-making  power,  the 
law-expounding  power,  and  the  law-executing  power.  In 
all  properly  constituted  governments  the  exercise  of  these 
powers  should  be  confided  to  separate,  independent,  and  co- 

ordinate departments,  known  as  the  legislative,  judicial,  and 
executive.  The  powers  exercised  by  each  of  these  depart- 

ments are  equally  sovereign,  and  when  so  divided  and  exer- 
cised they  constitute  the  trinity  in  unity  of  organized  society 

and  present  the  grandest  feature  in  governmental  structures. 
III.  Single  and  Confederated  Forms  of  Government. — 

The  most  marked  differences  between  the  different  forms  of 
government  are  those  which  indicate  the  propriety  of  their 
being  arranged  generically  into  two  classes — single  and 
confederated.  A  single  government  is  that  of  a  distinct 
state  founded  upon  the  social  compact.  A  confederated 
government  is  that  of  a  union  of  two  or  more  single  govern- 

ments founded  upon  what  is  known  as  the  federal  compact. 
Writers  usually  divide  single  governments  into  five  general 
kinds — to  wit.  monarchies,  aristocracies,  or  oligarchies,  as 
they  are  sometimes  styled,  democracies,  republics,  and 
mixed  governments,  or  those  partaking  of  the  qualities  of 
two  or  more  of  the  others.  Monarchies  are  usually  sub- 

divided into  various  kinds,  such  as  absolute,  limited,  heredi- 
tary, and  elective.  Democracies  are  also  subdivided  into 

several  kinds.  Two  only  of  these  kinds  of  the  latter  will  be 
here  mentioned — pure  and  representative.  (See  Democ- 

racy.) A  pure  democracy  is  where  all  questions  pertaining 
to  public  affairs  are  decided  by  the  body  of  the  people  in 
general  assembly  convened.  A  representative  democracy  is 
where  the  functions  of  government  are  performed  by  agents, 
di'I)uties,  or  delegates  selected  by  such  electors  from  the 
body  of  the  people  as  may  be  empowered  to  make  the  choice 
by  the  fundamiuital  law  or  constitution.  The  power  of 
choosing  such  dei)uties  is  what  is  known  as  the  franchise. 
It  is  an  office  conferred  by  organized  society,  and  therefore 
a  matter  of  trust  and  not  a  matter  of  natural  right. 

Kepublics  are  but  a  sj)ecies  of  democracy,  and  may  be 

subilivided  into  various  kinds.  The  two  most  general  of 
these  kinds  are  those  which  distinguish  all  governments — 

single  and  confederated.  ']'he  great  and  leaiiing  object  of 
confedc^ralion  of  any  .sort.  ap|>licable  aliki^  to  re|)ublics  and 

all  other  forms  of  government,  is  t lie  beltiM'to  |irotect  and 
maintain  the  great  inherent  right  of  self-government  or 
self-delermination  possessed  by  each  of  the  jiai'lies  enter- 

ing into  it,  just  as  the  great  and  leading  object  of  all  single 
governments  formed  by  the  social  compact  is  the  better  to 
protect  and  maintain  inviolate  the  innate,  absolute,  and  in- 

destructible rights  of  the  individuals  entering  into  organ- 
ized society.  What  are  known  as  the  natural  rights  of  in- 

dividuals correspond  with  what  may  be  characterized  as  the 
sovereign  rights  of  states  or  kingdoms. 

Confederated  Republics. — These  have  existed  from  the  ear- 
liest times  of  which  history  has  taken  any  notice.  A  char- 

acteristic feature  of  all  of  them  was  that  uniier  the  federal 
compact  no  power  was  conferred,  by  the  iiarties  to  it,  upon 
the  conventional  state  thereby  created,  to  act  directly  in 
the  execution  of  the  |iowers  that  were  conferred  upon  the 
individual  members  of  society  or  citizens  of  the  several  re- 

publics so  confederating  respectively.  This  was  left  to  the 
good  faith  of  each  of  the  parties  severally,  and  it  was  found 
to  be  a  great  defect  in  the  workings  of  this  kind  of  confed- 

erations. This  form  of  confederation  is  what  by  the  Ger- 
man publicists  is  styled  a  Staatenhund,  or  union  of  states. 

To  remedy  these  defects  in  some  degree,  another  form  of 
confederation  has  been  resorted  to,  characterized  by  the 
same  writers  as  a  Bundesstaat,  or  federative  union,  in  which 
the  entire  sovereignty  of  thesejiarate  states  is  merged  in  the 
new  and  conventional  state  so  created.  It  was  reserved  for 
the  statesmen  of  the  U.  S.  in  the  latter  part  of  the  eighteenth 
century  to  remedy  the  evils  of  both  the  Sfaatenbrnid  and 
Bundesstaat  systems,  under  what  is  known  as  the  federal 
constitution  of  1787,  with  the  amendments  subsequently 
ratified  in  pursuance  of  its  provisions.  Space  will  not  allow 
any  extensive  consideration  of  the  striking  and  wonderful 
new-  features  in  this  model  of  federal  republics.  .Suffice  it 
to  say  that,  anterior  to  1780.  when  the  new  constitution  of 
1787  went  into  operation,  the  U.  S.  of  America,  after  the 
declaration  of  their  independence,  were  a  confederated  re- 

public upon  the  model  of  that  set  forth  by  Montesquieu, 
Vattel,  and  others:  or,  in  other  words,  tliey  constituted 
what  the  Germans  style  the  Staatenbiind.  The  defect  or 
vice  of  this  system  was  the  want  on  the  part  of  the  general 
government  of  the  power  to  execute,  by  its  own  functions 
and  machinery,  the  many  other  specific  powers  which  had 
been  conferred  upon  it  under  the  first  Articles  of  Confeder- 

ation. The  great  fundamental  changes  made  in  the  consti- 
tution of  1787  were  the  clothing  of  the  Federal  government 

with  this  additional  power,  and  the  creation  of  the  necessary 
machinery  for  its  execution.  This  required  a  subdivision  of 
all  powers  conferred  upon  the  general  government,  limited 
and  specific  as  they  were,  into  legislative,  judicial,  and  ex- 

ecutive departments,  and  by  this  arrangement  the  Federal 
government  is  now  empowered  within  its  limited  sphere  to 
act  as  directly  upon  the  citizens  of  the  States  respectively 
as  the  States  are  on  all  other  matters  reserved  to  themselves 
and  not  confided  to  the  general  government.  Another  pe- 

culiarity of  the  systems  of  the  U.  S.,  applicable  alike  to  the 
general  and  State  governments,  is  that  in  the  subdivision  of 
the  sovereign  powers  before  referre<l  to  the  judicial  power 
is  co-ordinate  and  coequal  with  the  others.  No  one  of  them, 
in  its  assigned  sphere,  is  superior  to  the  other,  in  either  the 
Federal  or  State  governments.  This  is  another  new  feature 
in  the  political  system  of  the  V.  S.  In  all  other  countries 

where  a  judiciary" exists  it  is  held  to  be  subordinate  to  what is  called  the  political  power  of  the  state.     See  Constitution. 
Tlie  United  States  System. — In  conclusion,  suffice  it  to  say 

in  reference  to  the  model  of  a  confederated  republic,  pre- 
sented by  the  U.  S..  that  it  is  far  in  advance  of  anything 

ever  before  developed  in  the  annals  of  history.  It  presents 
an  entirely  new  species  of  confederated  republics.  It  rests, 

as  the  French  philosopher  de  Tocqueville  said,  upon  "a 
wholly  novel  theory  which  may  be  considered  as  a  great 

discovery  in  modern  political  science,"  and  for  which  there is  as  yet  no  specific  name.     His  language  is: 
"This  constitution,  which  may  at  first  be  confounded 

with  the  federal  constitutions  which  have  preceded  it,  rests, 

in  truth,  upon  a  wholly  novel  theory,  which  may  be  consid- 
ered as  a  great  discovery  in  modern  political  science.  In 

all  the  confederations  which  preceded  the  American  con- 
stitution of  1787,  the  allied  states,  for  a  common  object, 

agreed  to  obey  the  injunctions  of  a  federal  government; 
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but  ihoy  reserveii  lo  tlioMisi'lvcs  Ihc  i'i},'lit  of  (inlaiiiiii;^  and 
oiifuvcing  the  execution  of  tlie  laws  (it  llie  union.  'I'lie Aniorican  States  wliieli  eoratiineil  in  17Hi)  agreed  that  the 
Federal  jj;ovennnent,  siiould  not-  only  dictate  but  slioulil  exe- 

cute its  own  enactments.  In  both  cases  tin;  rii;lil  is  tlie 

same,  but  the  exei'eise  of  the  rij;ht  is  dilTerent;  and  this 
dilTerence  produi'ed  the  most  momentous  consequences." 
••  The  new  word,"  said  he,  "  which  ought  to  express  this 
novel  thing  does  not  yet  exist.  The  human  understanding 
more  easily  invents  new  things  than  new  words,  and  we 
are  hence  constrained  to  emjdoy  many  improper  ami  inade- 

quate expressions."  See  Constitution  of  tue  United States. 
Lord  Brougham  seems  to  have  been  similarly  impressed 

with  the  novel  character  of  our  coul'eilerate  republic  in  its 
speeifii^  differences  from  all  others  which  had  preceded  it, 

when  in  speaking  of  it  he  said  :  "  It  is  not  at  all  a  refine- 
ment that  a  federal  union  should  be  formed  ;  this  is  the 

natural  result  of  men's  joint  operations  in  a  very  rude  state 
of  society.  But  the  regulation  of  such  a  union  upon  pre- 
established  principles,  the  formation  of  a  .system  of  govern- 

ment and  legislation  in  which  the  different  subjects  shall 
be,  not  individuals,  but  states,  the  application  of  legislative 
principles  to  such  a  body  of  states,  and  the  devising  means 
tor  keeping  its  integrity  as  a  federacy,  while  the  rights  and 
powers  of  the  individual  states  are  maintained  entire,  is 
the  very  greatest  refinement  in  social  policy  to  which  any 
state  of  circumstances  has  ever  given  rise,  or  to  which  any 

age  has  ever  given  birth." 
Proin  this  exposition  very  clearly  appears  the  projjer 

solution  of  the  vexed  ((uestion  whether  the  U.  S.  constitute 
a  nation  or  not.  It  is  clearly  seen  not  only  that  tliey  do 
constitute  a  nation,  but  also  what  sort  of  a  nation  it  is.  It 
is  not  a  nation  of  individuals  blended  in  a  common  mass, 
with  a  common  sovereignty  springing  from  the  whole,  but  a 
nation  the  constituent  elements  or  memljers  of  which  are 
separate  and  distinct  political  organizations  or  States  united 
under  a  Federal  compact,  on  a  model  never  before  exhibited. 

Alexander  H.  Stephens. 
To  the  above  article,  prepared  with  so  much  ability  and 

care,  and  retained  here  because  of  its  excellence,  it  seems  ap- 
propriate to  add  some  account  of  the  distinctive  differences 

between  the  several  kinds  of  government  at  the  present  day. 
It  is  still  convenient  to  use  Plato's  form  of  classificatiou  and 
group  the  several  kinds  of  government  under  the  terms 
absolute  monarchy,  limited  monarchy,  and  republic  ;  and 
yet  in  modern  times  the  distinct  differences  between  iinli- 
vidual  governments  within  each  class  are  so  striking,  and  the 
modifications  of  each  class  by  the  principles  of  the  others  are 
so  numerous,  as  to  make  the  classification  somewhat  imper- 

fect and  unsatisfactory. 
Absolute  Monarchy. — This  term  is  ordinarily  applied  to 

those  governments  in  which  the  sole  right  of  authority  is 
vested  in  the  ruling  monarch.  Plato  and  the  other  writers 
of  antiquity  apidied  the  terra  despotism  to  this  form  of 
government  ;  but  in  all  civilized  countries,  even  where  ab- 

solute monarchy  is  firmly  established,  the  monarch  is 
hedged  about  witli  usages  and  methods  that  may  be  said  to 
form  constitutional  limitations.  In  China,  e.  g.,  the  em- 

peror is  the  embodiment  of  authority  ;  and  yet  tlie  Chinese 
Government  is  made  up  of  a  series  of  methods  and  usages 
from  which  even  the  emperor  could  hardly  make  any  very 
radical  departure  without  imperiling  his  position.  In  local 
affairs  the  democratic  jjrinciple  so  far  prevails  that  home 
rule  within  certain  limitations  may  be  said  to  have  been 
firmly  established.  The  same  characteristic  is  nuide  even 
more  obvious  by  a  brief  outline  of  the  absolute  monarchy 
of  Russia.  The  czar  is  theoretically  the  source  of  all  exec- 

utive, legislative,  and  judicial  power,  and  so  exercises  ab- 
solute authority  within  his  realm  ;  and  yet  the  government 

is  carried  on  by  a  series  of  specific  organizations,  the  func- 
tions of  which  are  as  clearly  defined  as  those  of  a  cabinet 

or  congress  in  a  constitutional  monarchy  or  a  reimblic.  In 
the  first  place,  e.  g.,  there  are  four  great  boards,  or  councils, 
each  possessing  separate  functions.  The  first,  denominated 
Xhii  Council  of  the  Empire,  consists  of  a  piresident  and  an 
unlimited  number  of  members,  usually  from  fifty  to  seventy- 
five,  appointed  by  the  emperor,  besides  the  members  of  tlie 
ministry  and  the  princes  of  the  imperial  family.  The 
council  is  divided  into  three  departments,  having  charge 
respectively  of  legislation,  civil  and  ecclesiastical  adminis- 

tration, and  finance.  The  chief  function  of  the  council  is 
to  examine  the  projects  of  laws  submitted  by  the  ministers, 
and  to  discuss  the  budget  and  the  various  expenditures 

The  council  is  purely  advisory,  liaving  no  authority  to  mod- 
ify or  take  the  initiative  in  reg.ard  to  any  change  in  the 

laws  of  the  realm.  The  second  of  the  great  boards  is- 
known  as  tin;  Hiiliny  Senate,  the  duties  of  which  are  partly 
deliberative,  partly  executive,  ami  )iartly  judicial.  To  be 
valid  a  law  must  be  promulgated  by  ihe  senate,  at  the 
heail  of  which  sits  the  chief  justice  of  the  realm.  It  is  also 

the  high  court  of  ajipeal  for  the  empire'.  Besides  sitting 
for  general  purposes  injilenum,  it  is  divided  into  nine  de- 

partments, each  devoting  itself  to  a  special  braiudi  of  gov- 
ernment and  each  presided  over  liy  a  lawyer  of  distinction. 

The  senate  also  has  the  power  of  remonstrance  with  the 
emperor.  The  third  of  the  boards  is  the  Jln/i/  Synod,  con- 

sisting of  all  Ihe  higher  ecclesiastics  and  a  full  representa- 
tion of  the  bishops,  with  the  duty  of  adnunistcringall  eccle- 

siastical affairs.  Its  decisfons,  however,  have  no  authority 
till  approved  by  the  emperor.  The  fourth  board  consists  of 
the  Committee  of  Ministers,  eleven  in  number.  All  of  these 
boards  have  direct  access  to  the  emperor,  and  advise  him  on 
all  subjects  in  prescribed  form.  But  these  boards  are  not 
the  only  limitations  on  arbitrary  power.  In  local  govern- 

ment a  great  variety  of  usage  prevails,  the  method  being 
adapted  to  the  characteristics  of  the  particular  locality, 
whether  in  Asia  or  in  Europe.  Of  the  sixty-eight  govern- 

ments with  625  districts  in  Eurojiean  Russia,  each  has  its  own 
method  of  legislation  and  administration,  under  a  viceroy 
or  governor-general.  Subordinate  to  the  districts,  the  can- 

tons and  the  communes  enjoy  many  of  the  privileges  of  local 
government,  which  are  administered  by  officers  elected  by 
all  the  householders  from  their  own  number.  Thus  in  all 
affairs  of  local  government  Russia  may  be  said  to  be  quite 
democratic,  although  the  local  governments  are  never  per- 

mitted to  interfere  with  matters  of  national  importance. 
This  brief  account  is  enough  to  show  that  even  in  a  typical 
example  of  absolute  government  there  are  ways  in  which  the 
nature  ami  character  of  the  government  are  constantly  sub- 

ject to  the  modifying  influences  of  public  opinion.  Nor  is 
this  influence  the  peculiarity  of  Russia  alone.  On  the  con- 

trary, it  will  be  found  to  prevail  to  a  certain  extent  even  in 
the  most  despotic  governments  of  Asia.  In  the  nature  of 
human  relations  it  is  impossible  for  one  man  to  rule  except 
with  the  concurrent  ajjproval  of  what  nuiy  be  called  the 
dominant  element  in  public  opinion.  In  many  countries, 
especially  wdiere  jirimitive  conditions  prevail,  the  masses 
have  no  ideas  that  enter  into  and  make  a  part  of  this  domi- 

nant element ;  but  as  time  progresses  and  intelligence  be- 
comes more  general,  the  number  of  people  with  thoughts 

about  government  increases,  and  consequently  even  abso- 
lute monarchies  are  becoming  more  and  more  amenable  to 

popular  influence.  Nihilism  in  Russia  is  but  one  phase  of 
a  popular  discontent  which  in  one  form  or  another  is  show- 

ing itself  wherever  absolutism  is  intrenched.  This  discon- 
tent must  increase  with  the  extension  of  education  and  the 

expansion  of  public  opinion. 
Limited  Monarchii. — In  nearly  all  civilized  countries  gov- 

ernment is  now  limited,  either  by  the  restrictions  of  a  writ- 
ten constitution  or  by  legislative  enactments  having  the 

force  of  constitutional  authority.  In  continental  Europe  the 
history  of  the  decline  of  absolutism  during  the  nineteenth 
century  is  ))eculiarly  interesting  and  important.  During 
the  French  Revolution  of  1789  the  Government  of  Germany, 

without  exception,  experienced  the  efl'ect  of  those  popular ideas  which  overthrew  the  old  French  monarchy.  It  was 
for  this  reason  that  large  numbers  of  Germans,  and  not  a 
few  German  states,  allied  themselves  with  the  cause  of  the 
French.  The  overthrow  of  Napoleon  and  the  restoration 
of  the  Bourbon  dynasty  seemed  to  thwart  all  these  popu- 

lar aspirations.  Farther  obstacles  of  the  same  nature 
were  the  adoption  of  the  Holy  Alliance  (q.  v.).  and  the  ef- 

fect of  the  reactionary  statesmanship  of  Metternich.  It 
was  impossible,  however,  to  prevent  the  growth  of  public 
opinion.  The  revolution  of  1848  was  a  popular  uprising  in 
nearly  all  parts  of  continental  Europe  against  the  despotic 
methods  then  so  prevalent.  The  revolution  bore  its  fruits. 
Nearly  every  one  of  the  German  rulers,  whether  emperor  or 
prince,  was  obliged  to  submit  to  the  adoption  of  a  written 
constitution  which,  in  form  at  least,  prescribed  the  limita- 

tions under  which  his  authority  was  henceforth  to  be  exer- 
cised. Nor  was  the  influence  of  this  general  movement 

limited  to  Germany.  In  Italy  and  even  in  Spain  and  Portu- 
gal the  same  tendencies  insisted  upon  recognition,  and 

finally  triumphed.  The  strongholds  of  absolutism  one 
after  another  gave  way,  until  parliamentary  limitations  had 
been  placed  upon  all  the  European  governments  west  of 
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Russiu  iiiul  Turkey.  The  (Iftails  of  tliese  oonstitutioiml 

limitations  luv-  oxceediiigly  diverse,  and  yet  tliey  liave  eei'- 
tain  cliiiracteristics  in  common.  Tliere  are  almost  invari- 

ably two  houses  of  parliament,  in  one  or  both  of  which  tlie 
emperor,  king,  or  ruling  prince,  as  the  case  may  be,  is  di- 
reetlv  rejiresented.  This  presence  of  the  monarch  either  in 

person  or  by  representative  in  the  legislative  body  is  ordi- 

narily the  chief  or  most  essential  <litl'erence  between  parlia- mentary and  congressional  government.  See  Lboislatures. 
But  while  in  limited  monarchies  the  chief  executive  officer 
is  uniformly  present  in  the  legislature,  here  the  unifornnty 
seems  to  end.  In  some  cases,  as  in  the  German  empire,  the 
consent  of  parliament  is  absolutely  essentia!  to  any  impor- 

tant change  in  the  methods  of  administration;  but  at  the 
same  time  the  power  of  the  empei-or  is  such  that  he  is  able 
to  bring  an  almost  irresistible  ififluence  to  bear  upon  the 
legislative  body  or  upon  the  people  for  the  accomplishment 
of  his  pui'poses.  In  other  cases,  as  in  Great  Britain,  the 
representative  of  the  monarch  in  parliament  must  be  in 

political  sympathy  with  the  predominant  jiai'liamentary 
power.  In  this  class  of  governments  the  minister  is  re- 

quired to  resign  and  give  |.)lace  to  a  representative  of  the 
other  party  if  the  political  party  represented  by  the  prime 
minister  is  defeated  on  any  governmental  question.  But  in 
the  other  class  such  a  requirement  does  not  exist.  The 
chancellors  hold  their  position  at  the  head  of  parliament, 
not  by  virtue  of  their  being  at  the  head  of  a  dominant 
jiarty,  but  l)y  virtui^  of  the  will  of  the  emperor.  They  have 
ordinarily  been  able  to  secure  for  their  measures  parliamen- 

tary approval,  but  if  at  any  time  they  should  fail  there  is 
neither  usage  nor  constitutional  provision  requiring  them  to 
resign.  In  Great  Britain,  on  the  other  hanil,  a  resignation 
under  such  circumstances  would  be  inevitable.  But,  not- 

withstanding this  fundamental  difference,  it  should  be  noted 
that  there  is  everywhere  a  strong  tendency  toward  the  British 
form  ;  and  it  may  be  doubled  whether  at  the  present  time 
the  diflieulties  that  would  confront  any  large  government 
in  ease  of  a  permanent  antagonism  between  the  ministry 
and  parliament  would  not  be  so  great  as  to  block  the 
wheels  and  force  a  resignation.  But  such  a  resignation 
in  Germany  would  be  simply  a  matter  of  policy  and  not 
one  of  constitutional  necessity.  The  mere  fact  that  in  case 
of  a  declared  antagonism  a  resignation  would  probably  be 
tendered  shows  that  the  British  principle  of  ministerial  re- 

sponsibility to  parliament  already  has  a  prominent  place 
in  the  policy  and  purposes  of  statesmen  everywhere.  The 
history  of  the  growth  of  this  principle  is  nothing  less  than 
the  history  of  those  limitations  which  have  been  imposed 
upon  monarchy  in  Great  Britain  from  the  thirteenth  cen- 

tury to  the  present  time.  In  the  course  of  this  long  history 
government  has  become  more  and  more  sensitive  to  popu- 

lar opinion,  until  at  the  present  time  in  Great  Britain,  and 
in  all  governments  modeled  after  the  same  pattern,  the 
people  may  rest  assured  that  when  the  popular  will  is  so 
clearly  expressed  as  to  be  unequivocal,  it  will  be  made  the 
basis  of  parliamentary  legislation.  Under  the  broadly  ex- 

panded system  of  suffrage  which  has  come  to  prevail,  gov- 
ernment in  all  limited  monarchies  has  become  very  sensi- 

tive to  the  influence  of  public  opinion.  It  should  be  under- 
stood, however,  that  this  influence  does  not  extend  directly 

beyond  the  heads  of  departments.  Public  opinion  in  Great 
Britain  can  overthrow  any  ministry  as  soon  as  it  can  se- 

cure an  adverse  vote  in  parliament ;  but  the  removal  of  a 
ministry  makes  no  change  in  the  tenure  of  office  of  f  lie  great 
majority  of  those  employed  in  the  civil  service.  The  over- 

throw of  a  government  either  in  Great  Britain  or  in  con- 
tinental Europe  results  in  the  removal  of  scarcely  more 

than  a  hundred  persons  at  the  head  of  the  most  important 
departments.     See  Civil  Service. 

Rejmhlic. — The  republican  form  of  government  is  founded 
upon  the  idea  that  the  people  have  a  right  to  a  voice  in 
the  government  by  which  tney  are  ruled.  The  beginnings 
of  government  among  primitive  peoples  are  always  obscure, 
liut  so  far  as  we  are  alile  to  Judge  from  the  knowledge  at 
our  command  we  must  infer  that  monarchical  power  had 
its  origin  in  military  leadership.  If  we  go  back  a  step  fur- 

ther, we  shall  find  that  military  leadership  resulted  from  a 
popular  recognition  of  fitness  to  lead.  Thus  the  right  to 
rule  in  any  form  of  government  rests  in  a  final  analysis 
upon  popular  choice  or  popular  appreciation.  When  once 
a  choice  has  been  made  the  length  of  tenure  determines  the 
form  of  government  that  is  to  be  iiei-jietuated.  If  the  right 
of  choice  is  retained  by  the  peo]}le.  th(^  result  is  what  we 
know  as  a  republican  form  of  government  :  if  the  popular 

right  is  abandoned  after  being  exercised  for  a  time,  the  per- 
.lon  cho.sen  perpetuates  his  authority,  and  monarchy  is  estab- 

lished. Thus  it  will  be  seen  that  whatever  the  ultimate  form 
of  government  with  any  peoide.  the  origin  of  that  form  was 
in  the  repidilican  pi'inciple  of  the  consent  of  the  governed. 
Mut  the  rc|iublicaii  pi-inciple.  whi're  it  has  retaineil  its  vital- 

ity and  succeeded  in  giving  peruument  form  to  political  in- 
stitutions, has  manifested  itself  in  a  great  variety  of  ways. 

The  Grecian  republics,  although  they  all  rested  upon  the 
frequently  expressed  will  of  the  peo|)le,  reveal  every  variety 
from  an  elective  monarchy  to  the  most  turbulent  democ- 

racy or  ochlocracy.  The  Koman  republic  had  characteris- 

tics that  amply  reward  tlie  most  careful  study.  'I"he  senate was  an  aristocratic  body  to  which  no  one  was  admitted  that 
had  not  given  evidence  of  pulilic  esteem  by  being  chosen  to 
high  office.  The  assembly  of  the  centuries  was  a  military 
body  organized  on  the  basis  of  a  property  qualification 
which  gave  to  persons  of  wealth  a  preponderant  influence. 
The  assenddy  of  the  tribes  was  nmre  jiopular  in  its  nature, 
but  it  had  uTdinutcd  authority  within  the  somewhat  pre- 

scribed siiherc  of  its  activity.  The  senate  was  theoretically 
in  constant  session,  and  every  act  before  it  could  become  a 
law  was  required  to  receive  senatorial  ajiproval.  The  rati- 

fication of  one  of  the  other  bodies  was  also  reijuired.  No 
governnieid,  in  modern  times  has  ventured  to  iirutate  this 
system  very  closely,  but  its  efficiency  was  evinced  by  nearly 
five  hundred  years  of  extraoi'dinary  success.  The  power 
of  the  government  was  luiquestionably  due  to  the  great- 

ness of  the  senate,  but  the  conservative  power  of  even  this 
remarkable  body  was  not  enough  to  withstand  or  direct  the 
movement  in  favor  of  more  popidar  methods.  For  two 
Imndred  years  before  the  fall  of  the  republic  the  agitation 
in  behalf  of  the  potirer  classes  was  the  most  constant  factor 
in  Roman  affairs.  Civil  and  social  wars  abounded  until  the  J 
populjice,  when    they    had    gained    virtual    control,    sought  I 
guidance  and  protection  by  throwing  all  their  piolitical 
rights  at  the  feet  of  Julius  Ca'sar.  The  empire  succeeded 
the  rejiublic  not  so  much  by  usurpation  as  by  the  gradual 
absorption  of  popular  authority.  In  the  Middle  Ages  the 
Italian  republics  revealed  a  great  variety  of  methods,  rang- 

ing from  the  aristocratic  organization  of  Venice  to  the  ex- 
treme democracy  of  Florence  ;  but  while  these  governments 

encouraged  commercial  and  literary  activity,  they  possessed 
very  few  characteristics  that  have  been  perpetuated  in  the 
republics  of  modern  time.  The  Government  of  Switzer- 

land, the  oldest  of  modern  republican  governments,  has  one 
peculiarity  that  is  well  worthy  of  note.  Provision  is  made 
in  the  constitution  that  any  federal  law  "  shall  be  submitted 
for  acceptance  or  rejection  by  tlie  people,  if  the  demand  is 

made  by  30,000' voters  or  eight  cantons."  In  all  the  cantons, 
except  Freiburg,  the  people  have  the  same  privilege  of  vot- 

ing >ipon  any  general  law  on  similar  conditions.  This 
method  of  procedure,  known  as  the  referendum,  has  not 
only  been  extended  to  the  right  of  initiative  in  Switzer- 

land, but  has  been  seriously  advocated  for  introduction  into 
Belgium.  Great  Britain,  and  the  U.  S.  The  Government  of 
Switzerland,  like  that  of  the  U.  S.,  is  federal  in  its  nature, 

each  of  the  cantons  enjoying  as  large  a  measure  of  local  inde- 
pendence as  seems  compatible  with  the  interests  of  the  others. 

Four  of  the  cantons  have  general  assemblies  of  all  the  citi- 
zens. In  the  U.  S.  the  most  noteworthy  of  the  distinguish- 

ing characteristics  of  the  Government  is  the  power  of  the 
Supreme  Court  to  decide  upon  the  constitutionality  of  the 
acts  of  the  Legislature.  This  feature  has  proved  an  ele- 

ment of  immeasurable  strength  and  stability  to  the  Gov- 
ernment  by  weakening  the  tendencies  to  disintegration  and 
strengthening  the  bonds  of  union.  The  same  authority  on 
the  part  of  the  State  courts  has  prevented  careless  infrac- 

tions of  the  constitutions  by  the  State  Legislatures.  In  all 
the  States,  as  well  as  in  tlie  Federal  Union,  provision  is 
made  for  amendments  of  the  constitutions  whenever  such 
amendments  are  duly  called  for.  But  such  amendments 
can  not  be  made  by  the  legislatures.  In  France  it  was  a 
radical  error  of  the  several  forms  of  government,  republican 
as  well  as  monarchical,  during  the  revolutionary  [Period 
that  the  legislative  body  was  given  the  power  to  amend  the 
constitution,  and  it  was  to  this  peculiarity  that  the  insta- 

bility of  the  republics  of  that  period  was  very  largely  due. 
The  French  Government  ditfers  from  that  of  the  U.  S.  in 

another  very  important  respect.  The  legislature  is  parlia- 
mentary in  form,  whereas  that  of  the  U.  S.  is  congressional, 

the  difference  consisting  in  the  fact  that  in  the  former  the 
mirnstry,  as  in  Great  Britain,  is  responsible  to  the  legisla- 

tive body,  whereas  in  the  latter  no  such  responsibility  exists. 
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It  follows  that,  ill  Friuicc  tlio  ministry  iniiy  at,  any  'i'nc  '>'"- 
overthrown  by  parliamentary  action,  litit  in  the  U.  S.  the 
President  and  his  cabinet  are  qnite  independent  of  Con- 

gress. It  has  often  lieen  urfjed  that  a  representation  of  the 
cabinet  in  the  .Senate  or  Ilousc!  of  Representatives  would 
afford  the  executive  braneli  of  thc^  (iovernment  a  much 

needed  oppoi'tuuity  of  |iresentin,i;  and  urj,'in.LC  governmental 
measures:  but,  on  the  other  hand,  it  is  said  in  reply  that 
the  fundamental  peculiarity  of  the  Constitution  of  the  U.  S. 
is  the  essential  separation  from  one  another  of  the  three 
great  Viranches  of  governn\ent.  By  many  of  the  ablest  pub- 

licists it  is  doubted  therefore  whether  such  a  representation 

would  lie  advantageous.  Fur  a  further  pi'esentation  of  the 
peculiarities  and  methods  of  the  several  kinds  of  govern- 

ment, see  the  articles  Legislatures,  Law-making,  Civu, 
Service,  Political  Science,  Primary  Elections,  and  Mu- 

nicipal Government. 

Authorities. — Among  the  works  upon  this  suliject  which 

readers  can  consult  witli  profit  may  ine  cited  Aristotle's 
Politics  ;  Plato's  Rupnblir ;  Cicero  On  the  CiminwnivauUh  \ 
Grotius  on  the  Bights  of  War  and  Peace;  Puffendorf  on 

the  Elements  af  Vnirersttl  Jurisprudence  :  Montesquieu's 
Spirit  of  Lairs;  Rutherford's  Institutes  of  Natural  Law; 
Machiavelli,  and  the  works  of  F'ilmer,  Locke,  Mackenzie, 
and  Sidney  on  government;  Rousseau  on  the  Social  Com- 

pact; Vattel  on  the  Law  of  Nations ;  Guizot  on  Represent- 
ative Oovernment  and  his  History  of  Civilization  ;  Ilal- 

lara.  Creasy  and  De  Lolme  on  the  British  Constitution ; 

de  Tocqueville's  American  Denmcracy  ;  Lord  Bi'ougham's 
Pliilosophy  of  (fupernmr)it ;  William  Smith  O'Brien  and 
Jolin  Stuart  Mill  on  Representative  Gnveriiment ;  Tucker's 
and  Sharswood's  editions  of  Blaekstone  ;  John  Taylor,  in  a 
work  enXitXeA  Co7i,structor  Construed;  Calhoun  on  Govern- 

nient;  Calhoun's,  Webster's,  and  Ilayne's  speeches  in  the 
Senate  of  the  U.  S.  in  1880  and  1833  ;  Stephens's  Constiiu- 
tinnal  Vietv  of  the  Late  War  between  the  States  ;  Dawson's 
edition  of  the  Federalist ;  the  Madison  Papers  ;  Elliot's 
Debates  on  the  Ratif  cation  of  the  Constitution  of  the  Sev- 

eral States ;  Jamison's  Co7istituti.onal  Convention  ;  Wool- 
sey.  Political  Science  (2  vols.,  1877) ;  Burgess,  Political 
Science  (2  vols.,  1890) ;  I31untsehli,  Staatslehre,  also  in  Eng- 

lish ;  Schiiman,  Antiquities  of  Oreece,  trans,  by  Hardy  and 
IMann,  vols.  i.  and  ii.  devoted  to  the  state  and  to  the  several 

states  in  relation  to  one  another  ;  Freeman,  History  of  Fed- 
eral Government  in  Greece  and  Italy  (2d  ed.  1898  ;  ed.  by 

J.  B.  Bury) ;  Arnold,  Roman  System  of  Provincial  Admin- 
istration; Becker,  Handbuch  der  rijmischen  Alterthilmer, 

vol.  ii. :  Lange,  RSniische  Alterthilmer  (4  vols.) ;  Jlarquardt, 
Romische  Staatsverwedtung  (3  vols.) ;  Momnisen,  RiJmisrhes 
Staatsrecht  (2  vols.);  Mouimsen,  Provincial  Administra- 

tions ;  Bryoe.  Holy  Ronmn  Empire  ;  Coulanges,  Histoire 
des  Institutions  Politiques  enFraiice;  Gu\zot.  History  of 
Civilization  in  France  (8  vols.) ;  Bastard,  Les  Parlements 
de  France  (2  vols.) ;  Bavelier,  Assemblees  Representatives  de 
la  France;  Honllee.  Histoire  Complete  des  Etats  Generaux 
et  autres  Assemblees  Representatives  de  France  (3  vols.); 
Kaiser,  Franzosische  Verfassunysyeschichte  von  17S9  bis 
1S5J ;  Adams,  Democracy  and  llunarchy  in  France  ;  Ar- 
jiold,  Deutsche  Urzeit ;  Sohm,  Altdeutsche  Reich sverf ass uny ; 
Maurer,  Marken  Dorfer  und  Stadte  Verfassung  in  Deutsch- 
land(7  vols.) :  Sohm,  Die  Altdeutsche  Reiehs  und  Gerichts- 
verfassuny ;  Waitz,  Deutsche  Verfissiinysyeschichte  (8  vols.); 
Jan.ssen,  Geschichte  des  deutschen  Volkes  (.5  vols.);  Bieder- 
inann,  Deutschlands  politische  Materielle  und  sociale  Zus- 
tand  im  IS.  Jahrh. ;  Baring-Gould,  Germany,  Past  and  Pres- 

ent; Seeley,  Life  and  Times  of  Stein  (3  voLs.) ;  Taswell- 
Langmead,  Constitutional  History  of  England ;  Todd, 
Parliainentary  Gover/iment  in  England;  Todd,  Colonial 
Gijvernment;  Bagehot,  The  English  Constitution;  Eaton, 
Civil  Service  in  England ;  de  Tocfpievillc,  Democracy  in 
America  (3  vols.) ;  Brvce,  American  Commonwealth  (2  vols.) ; 
Wilson,  The  State ;  Mulford,  The  Nation.     C.  K.  Adams. 

Governiiieiit's  Island,  properly  Rock  Island  :  an  island 
belonging  to  Rock  Island  co..  111.,  in  the  Jlississippi  river; 
lying  between  Rock  Island,  111.,  and  Davenport,  la.  The 
island  belongs  to  the  U.  S.  Government,  and  contains  large 
U.  S.  armories  and  arsenals.  It  was  used  as  a  military  prison 
during  the  civil  war.  The  island  is  reached  by  several  ex- 

cellent bridges.  It  is  3  miles  long,  and  has  a  very  fertile 
soil.     Area,  960  acres. 

Governors  [via  0.  Vr.  gouivrnour,  from  Lat.  guberna'tor, 
deriv.  of  guberna're,  govern.     See  Government]  :   instru- 
^ments  attached  to  prime  movers  for  the  purpose  of  preserv- 1B7 

ing  regulai'ity  of  motion  by  adjusting  the  amount  of  power 
exerted  to  the  work  to  be  done,  where  the  latter  is  variable. 

They  are  a  more  economical  class  of  n^grdatons  than  are 
brakes,  which  accomplisli  a  similar  result  by  alisorbing  and 
wasting  an  excess  of  power,  whicdi  must  always  hi:  arranged 
for  where  the  s[ieed  is  intended  to  renuiin  invariable  under 
a  variable  load. 

Governors  differ,  as  regulators,  from  fly-wheels  in  preserv- 
ing uniformity  of  motion  without  necessarily  permitting 

change  of  mean  speefl.  The  latter  form  of  reg"idator  neces- sarily iiermits  variation,  which  becomes  great  eras  the  weight 
and  speed  of  the  wheel  are.  snudler  in  proportion  to  the 
changes  of  energy,  and  is  rarely  so  small  as  to  make  the 
governor  unnecessary. 

Governors  are  usually  intended  to  produce,  >is  nearly  as 
possible,  absolutely  uniform  speed.  None  do  so  perfectly, 
but  the  approximation  to  uniformity  is  frequently  very 
close.  A  good  governor  should  not  periint  a  vai-iation  of  1 
per  cent.,  even  when  the  load  is  entirely  thrown  off,  and  2 
l>er  cent,  is  generally  considered  the  maximum  range  in 
fine  work,  while  the  regulation  of  I'h'etric-jighting  and 
power  machinery  must  usually  fall  well  within  the  smaller 
linnt.  Marine-engine  governors  are  usually  intended  to 
prevent  very  sudden  and  very  great  fluctuations  of  velocity, 
rather  than  to  preserve  an  exact  rate  of  siieed.  Rankiiie 

designates  the  latter  class  "fly-governors,"  to  distinguish 
them  from  the  other  forms  called  governors  proper. 

Governors  proper  are  divided  into  three  classes — position 
governors,  disengagement  governors,  and  differential  govern- 

ors. Position  governors  are  those  in  which  the  position  of 
the  regulating  valve  or  regulating  piece  is  determined  by 
rigid  connection  with  the  governor;  as,  for  examjile,  the 
common  fly-ball  governor  used  upon  the  steam-engine. 
Disengagement  governors  are  those  which,  wlien  the  speed 
rises  above  a  certain  fixed  maximum,  throw  into  gear  a  train 
of  mechanism  which  shuts 
off  the  supply  of  imjielling 
fluid,  and  causes  a  diminu- 

tion of  speed :  and.  when 
the  speed  falls  below  a  stated 
minimum,  it  throws  into 

gear  another  train  produc- 
ing the  reverse  effect.  When 

at  proper  speed,  neither 
train  is  in  operation.  The 
usual  forms  of  water-wheel 
governors  are  examples  of 
this  class.  Differential  gov- 

ernors are  those  which  move 
the  regulating  mechanisms 
with  a  speed  proportional 
to  the  difference  between 
the  actual  and  the  proper 
speed  of  the  engine. 

A  second  classification  di- 

vides governors  into  gi'avity 
governors — in  which  gravi- 

ty and  centrifugal  force  are  opposed — and  balanced  gov- 
ernors, in  which  centrifugal  force  is  balanced  by  a  spring  or 

by  other  force  than  gravity. 
Pendulum  governors  are  the  oldest  and  most  common 

class  of  governors.  The  conical  pendulum,  the  centrifugal 
governor,  or  the  fly-ljall  governor,  as  it  is  variously  called, 
was  invented  by  Huyghens  about  16.50,  and  ap])lied  by  hira 
to  the  regulation  of  horological  mechanism.  It  was  subse- 

quently (1789)  applied  by  Hoojier  to  control  the  motion  of 
windmills,  and  Watt  about 
the  same  time  (1784)  applied 
it  to  the  regulation  of  the 
steam-engine. 
The  pendulum  governor 

consists  of  two  heavy  balls 
(A  B,  Fig.  1)  suspended  by 
short  links  from  the  spindle 
C  D.  Other  links,  E  F  and 
G  H,  connect  with  a  sleeve, 
H  F,  in  such  a  manner  that 
any  movement  of  tlie  balls 
will  produce  a  vertical  move- 

ment of  this  sleeve,  which  is 
attached  to  an  arm,  M  N, 

forming  part  of  the  train  of 
mechanism,  M  N  R  S,  throuj 
power  is  effected.     In  the  case  of  the  steam-engine  the  rod 

Fig.  1. C        R -Pendulum  governor. 

Fig. 
h  which  the  adjustment  of 
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R  S  is  altiK'lieii  to  the  "  throttle-valve  "  or  to  the  expansion 
gear;  in  tlie  water-wheel  it  connects  with  tlie  mechanism 

operatiiifc  the  "  gate '"  by  means  of  which  the  supply  of  water 

is  adjust'etl ;  in  the  windmill  this  train  of  mechanism  chang- es the  pressure  existing  between  the  millstones,  or  it  changes 

the  position  or  the  area  of  the  "  sails." In  this  governor  there  exists  at  every  position,  with  uni- 
form motion,  an  exact  equilil)rinm  of  the  vertical  compo- 

nent of  the  force  acting  along  the  suspending  arm  B  (\  the 
force  of  gravity,  and  centrifugal  force.  The  height  of  the 

point  at  which' the  line  of  the  arm  crosses  the  spindle— the virtual  point  of  suspension — above  the  plane  of  revolution 
of  the  balls  bears  a  ratio  to  the  radius  of  the  circle  in  which 
the  centers  of  the  balls  move  that  is  equal  to  the  ratio  of  the 

weight  of  the  balls  to  the  centrifugal  force— i.  e.  Fig.  2. 

t  sni  9   —  0, r 

t  cos  e  —  my  —  0, 
.       qr  sm  9 

«  =   :r-  = cos  e 
AP sin'fl 

cos  e' 

APcos  e 

and  t  =  -  -—  2ir|/ 

The  number  of  revnhitions  per  second  N  —  \/ — rj~t  ̂ "'1 

the  height  of  the  point  of  vertical  suspension  above  the 

plane  of  revolution  of  the  balls  AC  =  IT  ̂      „..,     toot  = 

Also  R- 

35186 

N' 

H' 

where  H  - 

:  number  of  revolutions  per  minute, 

9-748  .     ,  0-248       , „,    inches  =    ,, ,    meters, 

height  in  inches  and  i2 

I87-5 and  — 7=^  =  R.     Thurston's  3Iamial  of  the  Steam-Engine, 

vol.  ii.,  chap.  iii. 
The  speed  of  the  governor  should  be  carefully  determined, 

either  by  experiment  or  by  calculation,  when  first  designed, 
in  order  that  the  transmitting  mechanism  which  determines 
the  velocity-ratio  of  governor  and  driving-shaft  may  be  pre- 

cisely proportioned  to  its  work. 
The  weight  of  balls  is  determined  by  the  character  of  the 

resistance  to  be  overcome.  It  is  proportional  to  the  resist- 
ance to  be  overcome,  but  can  seldom  be  computed,  and  is 

usually  determined  by  experiment. 
The  simple  pendulum  governor  has  comparatively  little 

power,  and  does  not  give  truly  isochronous  motion.  Being 
rigidly  connected  with  the  regulating  valve,  the  speed  can 
only  be  precisely  maintained  under  one  set  of  conditions. 
Any  variation  of  load  or  of  steam-pressure  will  produce  a 
limited  but  unavoidable  change  of  sjieed.  The  limits  of 
variation  are  determinable  by  the  arrangement  of  the  con- 

necting mechanism,  and  are  usually  but  slightly  removed 
from  the  proper  speed. 

To  secure  greater  sensitiveness  and  strength  in  action  a 
weight  is  sometimes  mounted  upon,  or  suspended  from,  the 
collar  I  L  (Fig.  1),  which  enables  the  speed  of  the  governor 
to  be  greatly  increased  with  the  same  height  of  suspension 
and  with  a  smaller  size  of  balls,  giving,  at  the  same  time, 
(juickness  and  much  greater  strength  of  action.  This  form 
has  been  extensively  adopted  both  in  the  U.  S.  and  Europe. 
It  is  shown  in  Fig.  3.  In  this  case  the  effect  of  gravity  is  in- 

creased, while  the  effect  of  centrifugal  force,  at  the  same 
speed  of  revolution,  remains  unchanged,    and  the  height 

AW 
AG'k  increased  in  the  ratio  A+  ijv^n-  to  \;  A  representing 
the  ratio  of  increase  of  the  action  of  gravity,  W  the  weight 
of  balls,  and  W  the  total  weight  of  balls  and  the  increased 
action  of  gravity  produced  by  the  added  load.     Then  //  = 
9-7848     W+  W' 
„^  -  X  — ==; — .     A  change  of  speed  in  the  engine  causes 

a  greater  change  of  position  of  balls  than  in  the  unloaded 

governor,  in  the  proportion  of  W  to  IF'  +  AW.  The  gov- ernor is  thus  rendered  more  sensitive  in  this  proportion. 
The  suspending  arms  of  this  governor  are  forked,  and  the 
pins  are  thus  made  double.  This  construction  is  no  less 
an  essential  feature  than  the  preceding.  It  eriables  sud<len 
variations  of  speed  to  produce  change  of  altitude  without 
serious  retardation  due  to  friction  on  the  joints.  AnotlK'r 
important  advantage  possessed  by  this  instrument  is  the 
comparatively  slight  resistance  to  change  of  speed,  which  is 
a  consequence  of  the  comparatively  small  weight  of  baUs  and 
of  their  small  orbit.  Strain  upon  the  connecting  gearing, 
or  slijiping  of  the  governor-belt,  is  thus  avoided,  and  the 

Fig.  3.— Loaded  governor. 

governor  is  enabled  to  act  promi^tly  and  edectively  where 
the  ordinary  form  would  be  slow  in  action,  or  where  it  might 
break  its  belt  and  cease  to 

ac^t.  Porter's  governor  is  of 
this  form. 

Approximate  isochronism 
is  secured  in  the  governor  of 
Farcot,  of  Paris,  by  crossing 
the  arms,  tluis  carrying  the 

points  of  susi)ension  of  ea(.'h 
ball  to  the  o|)posite  side  of 
the  vertical  spindle  from  the 
ball,  and  thus  causing  the 
trajectory  of  the  ball,  as  it 
rises  and  falls  in  its  circular 
orbit,  to  coincide  with  the 

paraboloid  of  which  the  sub- 
normal is  equal  to  the  alti- 

tude A  C  (Fig.  1).  This  form 
of  governor  is  used  to  some 
extent  in  Europe.  In  the 
Farcot  governor  minor  ad- 

justments are  secured,  to 
eliminate  faults  in  its  action 
due  to  the  arrangement  of 
the  mechanism  transmitting 
movement  of  the  controlling 

valves.  The  links  connecting  the  ball-rods  to  the  collar  on 
the  main  spindle  are  crossed,  and  a  helical  spring  on  the- 
s))indle  resists  slightly  the  tendency  of  the  balls  to  rise,  its 
tension  increasing  as  the  balls  separate. 

Precise  isochronism  is  obtained  by  the  paraVjolic  govern- 
ors, in  which  the  height  H  remains  constant  in  all  positions. 

In  these  governors  the  path  of  the  balls  in  the  vertical  plane 
is  such  that  they  describe  the  are  of  a  parabola.  The  height 
A  C  (Fig.  1)  is  then  the  subnormal  of  this  parabola.  Tlie 
subnormal  is  of  constant  magnitude,  and  only  at  that  speed 
which  gives  a  height.  II.  equal  to  this  quantity  is  a  position 
of  equilibrium  held.  It  cimsequently  follows  that  any  change 
of  speed  from  that  due  the  height  A  0  will  destroy  equilib- 

rium, and  it  can  only  be  restored  by  a  return  to  the  proper 
speed.  These  governors  therefore  continue  their  action  upon 
the  connecting  mechanism  until  normal  speed  is  obtained 
or  until  the  extreme  of  their  range  is  reached.  An  altitude 
of  the  points  of  suspension  above  the  plane  of  motion  of  the 
balls  equal  to  twice  the  focal  distance  of  the  parabola  is  the 
only  one  in  which  the  balls  can  remain  steady.  The  force  with 
which  the  balls  tend  to  move  is  proportional  approximately 

WS 

to  -^  ,  in  wliich  W  is  the  aggregate  weight  of  balls,  S  is  the 

amount  of  deviation  of  speed,  and  JV'the  proper  speed  of revolution. 

The  balls  are  given  their  parabolic  path  in  Davey's  gov- ernor by  suspending  them  from  a  spindle  by  steel  springs, 
which,  as  they  diverge,  unwrap  from  the  edge  of  a  guide- 
cheek  having  the  form  of  the  evolute  of  the  parabola.  The 

balls  may  also  be  carried  on  a  guide-curve,  as  in  Madden's 

governor. The  parabolic  governor  may  be  loaded,  like  Porter's  gov- 
ernor, to  attain  higher  speed  of  rotation,  and  increased 

strength  and  sensitiveness.  This  will  produce  an  increase 
of  altitude  in  the  proportion  of  the  aggregate  new  weight 
to  the  original  weight,  and  the  speeds  of  revolution  will  be 
increased  as  the  square  root  of  those  quantities.  The  added 
load  gives  a  means  of  adjustment  of  speed  by  varying  the 
amount  of  that  load.  One  method  of  applying  it  is  by 
means  of  a  sliding  weight  upon  a  lever,  thus  making  the 
load  upon  the  governor  easily  and  accurately  adjustable. 
By  causing  the  ball  to  move  in  a  high  portion  of  the  par- 

abolic arc,  also,  increased  strength  of  action  and  sensitive- 
ness may  be  secui-ed.  Since  the  centrifugal  force  varies  in- 

versely as  the  square  of  the  periodic  times,  the  greater  the 
speed  of  revolution  thus  secured,  the  greater  the  power  of 
the  governor.  Smaller  balls  can  thus  he  used  with  higher 
speed,  as  in  the  loaded  pendulum  governor,  and  their  less 
weight  gives  greater  sensitiveness,  in  consequence  of  their 
slight  inertia,  as  well  as  because  of  their  greater  speed  of revolution. 

In  the  Babcock  &  Wilcox  governor  the  balls  always  move 
in  a  horizontal  plane,  as  shown  in  Fig.  4;  the  ball-rods,  n 
n,  being  jointed  to  a  spindle,  0,  which  slides  vertically  with- 

in a  hollow  driving-spindle,  and  which  is  counterbalanced 
by  weights  at  w,  carried  in  a  scale-pan  on  the  end  of  a  lever, 
through  which  they  act  upon  the  lower  ends  of  the  sliding 
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Fig.  4. — Babcock  &  Wilcox  governor. 

spindle.  Tlic  liall-nids  arc  joiiilcil  iit,  llif  miilille  lo  links  P, 
which  are  securod  ill.  their  op[)o,sito  ends  to  t.lie  iniiiii  driviiij;- 
spindle,  whic'h  lakes  its  motion,  through  hovel  gearing  and 
intermediate  shafting,  from  the  main  sliatt,  of  the  engine. 

A  dasli-jiot,  seen  at  tlie 
foot  (if  tlic  sliding  spin- 

dle, pn^vcnts  sndden  Ihie- 
tuations  of  sjieed  from 
throwing  the  governor 
Iiciyond  the  proper  posi- 

tion for  adjusting  speed, 

an<l  prevents  the  oseilla- 
tion  of  speed  which  at- 

tends the  use  of  very  sen- 
sitive governors  not  tluis 

controlled.  When  the  en- 
gine is  precisely  at  speed 

the  action  of  centrifugal 
force  is  equilibriated  in 

every  position  by  the  ac- tion of  the  weight.  At 

any  other  speed  this  equi- 
librium is  destroyed,  and 

the  action  of  the  govern- 
or is  similar  to  those  just 

described.  It  continues 
acting  until  the  proper 
speed  is  resumed,  or  until 
it  reaches  the  extremity 
of  its  range.  Adjustment 
of  speed  is  obtained  by 
varying  the  weiglit  upon 
the  scale-pan. 

Pickering's  governor 
(Fig.  5)  is  the  invention 
of  Mr.  T.  R.  Pickering,  of 

New  York.  In  this  gov- 
ernor the  balls  are  car- 
ried upon  flat  springs 

which  are  curved  in  the 
form  of  a  double  cyma, 

and  are  attached  at  one  extremity  to  the  vertical  driving- 
spindle,  and  at  the  upper  end  to  a  sliding  collar  which  sup- 

ports the  stem  of  a  balanced  tlirottle-valve.  The  peculiar 
form  of  spring  employed  keeps  the  parts  in  proper  relative 
position,?  and  permits  the  use  of  steel  so  thin  that  it  is  not 
liable  to  set  or  break.  Where  an  increase  of  centrifugal 
force  is  required,  it  is  obtained  by  increasing  the  number  of 
springs,  using  two  or  more  together  for  each  ball.  Three 
balls  are  generally  used.  This  governor  has  the  sensitive- 

ness and  strengtli  of  the  loaded  pendulum  governor,  and  is 
cheap  in  construction.  It  has  come  into  extensive  use  in 
the  U.  S. 

In  the  later  so-called  high-speed  engine  employed  for 
driving  electrical  machinery  and  other  apparatus  demand- 

ing rapid  rotation,  the  Hartnell  &  Guthrie  governor  is  com- 
monly used  in  widely  various  forms.  It  usually  consists 

of  a  set  of  balanced  weights,  A  B,  carried  on  a  frame  or  a 
disk,  E,  turning  witli  the  main  shaft 
of  the  engine  in  a  vertical  plane,  and  so 

pivoted  at  C  and  C"  that  they  may move  outward  under  the  action  of  tlie 
centrifugal  force,  or  inward  when  that 
force  is  more  than  counterbalanced  by 

properly  set  springs,  E  F  E'  F'.  At the  correct  speed  these  forces  precisely 
balance,  and  the  engine  is  not  affected 
by  movement  of  the  governor  balls.  A 
link  system,  C  D,  insures  a  standing 
balance  between  the  pair  of  weights 
and  arms.  As  these  motions  take  place, 

tlie  working  point  O,  as  in  the  West- 
inghouse  governor,  is  carried  through 
the  path  proposed,  to  bring  about  a 
properly  varied  distribution  of  steam. 
By  proper  adjustment  of  weights,  and 
especially  of  spring-tension,  these  gov- 

ernors nuiy  be  made  exceedingly  sensi- 
tive and  perfect  in  action  ;  and  variations  of  insensible 

amount  between  full  load  and  no  load  are  secured.  It  will 
be  noted  that  the  weights  are  so  set  that  any  sudden  jump 
of  the  engine  will  tend,  by  the  action  of  their  inertia, 
to  throw  the  balls  outward  or  inward,  as  the  case  may  be, 
in  snch  manner  as  to  insure  instant  readjustment  of  the 

Fig.  5.— Pickering 
governor. 

Fig.  G. — Hartnell  &,  Guthrie  governor. 

.steam-valve  in  the  proper  direilion.  So  perfectly  is  this 
effect  attained,  occasionally,  that  no  observable  change  of 
s[)ecd  can  be  detected,  however  great  or  sudden  the  change 
of  load.  JIcKwen  and  others  have  made  of  the  inertia  gov- 

ernor, in  whicli  this  characteristic  is  pronnnent,  a  new  class 
of  great  vidue. 

Silver's  marine  governor  in  its  earlier  form  consisted  of 
two  crossed  arms  carrying  balls  at  each  extremity,  and  bal- 

ancing aliout  the 
jiin  by  wliieh  they 
were  carried  on 

the  spindle.  The 
action  of  centrif- 

ugal force  was 
balanced  by  a  licl- 
ieal  spring  coiled 
upon  the  spindle. 
It  was  designed  to 

regulate  the  en- 
gines of  steam- vessels,  and  was 

one  of  the  earli- 
est introduced. 

In  the  chron- 
ometric  govern- 

or a  train  of  gear- 
ing is  driven  by 

a  clock  or  other 
uniformly  moving 

apparatus.  An- other train  is  driven  by  the  engine  or  machine  to  be  regu- 
lated. The  two  trains  are  connected  by  intermediate  mech- 

anism in  such  a  manner  that,  so  long  as  both  move  at  the 
same  speed,  no  motion  of  the  intermediate  gearing  occurs. 
A  difference  of  velocity  in  the  two  trains  being  produced  by 
a  change  of  speed  of  the  engine,  a  motion  of  the  intermedi- 

ate gear  takes  place,  adjusting  the  regulating  apparatus  to 
restore  the  proper  speed.  This  arrangement  evidently  gives 
isochronism. 

In  Sieinens's  differential  pendulum  governor  the  balls  of 
a  pendulum  governor  are  suspended  within  a  cylinder,  and 
their  friction  against  its  interior  surface  produces  a  resist- 

ance which,  acting  through  a  dynamometer  train,  moves 
the  valve.  In  the  governor  of  Sir  William  Thomson  the 

principles  illustrated  in  Siemens's  governor  are  applied  to  a governor  attached  to  physical  apparatus. 
Hydraulic  governors  are  of  several  forms.  They  usually 

consist  of  a  pump  or  bellows  whicli  forces  water  or  oil  into 
a  reservoir,  from  which  it  issues  at  a  uniform  I'ate  by  an 
orifice  the  size  of  which  is  adjustable.  At  the  proper  speed 
the  liquid  is  pumped  into  the  reservoir  at  precisely  the  speed 
at  which  it  issues  from  it.  An  increase  of  speed  produces 

an  excessive  supply,  and  a  decrease  of  speed  causes  a  defi- 
ciency of  fluid  to  be  forced  into  the  reservoir.  Connected 

with  the  reservoir  is  a  pump-barrel  containing  a  weighted 
piston  or  plunger.  As  the  reservoir  fills  this  piston  is  forced 
up  and  shuts  off  the  supply  of  steam  or  water.  As  the  reser- 

voir empties  itself  the  loaded  piston  descends,  opening  the 
supply-valve.  The  Pitcher  hydraulic  regulator  is  of  this 
form.     These  governors  are  isoclironous. 

A  hydraulic  governor  of  quite  a  different  form  is  the 
Huntoon  governor.  A  screw,  resembling  the  ordinary  screw- 
propeller  in  form,  revolves  in  a  horizontal  cylinder  filled 
with  oil.  The  shaft  on  which  it  is  mounted  is  arranged  to 
slide  longitudinally,  and  thrusts  against  a  vertical  arm  which 
is  connected  witli  a  horizontal  lever  carrying  a  weight. 
IVIotion  is  communicated  to  the  screw  through  a  pulley-shaft 
which  gears  into  a  pinion  on  the  screw-shaft.  As  the  screw 
revolves  it  tends  to  traverse  the  cylinder  in  the  axial  line, 
and  this  tendency  becomes  greater  or  less  as  the  resistance 
of  the  liquid  increases  or  diminishes  with  changes  of  speed. 

At  the  proper  speed  this  resistance  is  just  sufficient  to  coun- 
terbalance the  weight.  A  greater  speed  raises  the  weight, 

and  a  slower  speed  allows  it  to  fall.  These  movements  are 
transmitted  by  a  vertical  link  to  tlie  arm  of  a  register  throt- 

tle-valve, by  means  of  which  the  supply  of  steam  is  adjusted 
to  the  requirements  of  the  engine.  Tins  governor  is  isoch- ronous. 

Pneumatic  governors,  in  which  the  resistance  of  air  is 
made  useful  in  producing  an  equilibrium  with  tlie  force  ex- 

erted by  a  weight  or  spring,  are  of  several  forms.  The  best- 
known  form  consists  of  several  hemispherical  cups  carried 
at  the  outer  ends  of  radial  arms  revolving  about  a  central 

spindle,  as  in  the  anemometer.     At  the  proper  speed  the  re- 
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sistance  of  tlic  air  is  just  sufTicient  tn  (M)untorpoise  a  weight 
attaclHitl  to  the  apparatus,  while  at  liigher  or  lower  speed  the 
rise  or  fall  of  the  weight  moves  the  ineohanism  connecting 

the  governor  with  the  sup])ly-valve. 
The  murine  steam-engine  requires  a  governor  of  somewhat 

(liffereiit  qualities  from  those  demanded  in  the  regulation  of 
the  stationary  engine.  The  motion  of  the  marine  engine 
when  the  vessel  is  in  smooth  water  is  uniform  so  long  as  the 

pressure  of  steam  remains  constant,  as  there  is  then  a  pertei't 
uniformity  in  impelling  power  anil  of  resistance,  and  no 
governor  is  required.  At  sea,  however,  in  rough  weather, 
the  vessel  is  tossed  aljout  liy  the  waves,  and  meets  witli  a 
varying  resistance.  Frequently  all  resistance  to  the  motion 
of  the  engine  is  removed  by  the  pitching  of  the  ship  and 
consequent  lifting  of  the  propeller  out  of  the  water.  At 
such  times  the  engine,  if  uncontrolled,  starts  off  with  great 
velocity,  causing  danger  of  accident  and  a  wasteful  expend- 

iture of  steam.  While  revolving  at  this  high  velocity  the  en- 
gine is  ne.xt  suddenly  checked  by  the  return  of  the  vessel  to 

a  position  in  which  the  propeller  is  again  immersed,  and  the 
resulting  shock  is  even  more  dangerous  than  that  due  to  the 
effect  of  inertia  at  the  higher  speed.  This  is  the  kind  of 
fluctuation  of  speed  which  the  marine  governor  is  intended 
to  prevent.  No  governor  in  which  gravity  acts  can  be  used 
at  sea,  on  account  of  the  motion  of  the  vessel.  The  ordinary 
forms  of  balanced  governors  are  not  usually  satisfactory, 
liecause  the  inertia  of  the  heavy  parts,  which  must  be  sud- 

denly made  to  move  at  higher  velocity  when  a  .lump  of  the 
engine  occurs,  is  lialale  either  to  prevent  their  prompt  action 
or  to  strain  and  break  the  connecting  mechanism. 
Momentum  governors  have  been  usually  found  most  satis- 

factory. Silver's  momentum-wheel  governor  is  an  illustra- 
tion of  this  class.  This  consists  of  a  fly-wheel  fitted  loosely 

upon  a  shaft  driven  by  the  engine.  The  wheel  carries  flat 
vanes,  so  set  that  the  resistance  of  the  air  when  they  are 
turning  at  the  proper  speed  shall  just  equilibrate  the  effort 
of  a  helical  spring  by  which  the  wheel  is  connected  to  the 
shaft,  and  through  which  it  is  driven.  Any  sudden  increase 
of  speed  taking  place,  the  inertia  of  the  wheel  prevents  a 
proportional  increase  of  its  velocity.  The  shaft  running 
ahead  of  the  wheel,  the  spring  is  coiled  up ;  and  this  change 
is  made,  by  suitable  mechanism,  to  change  the  position  of 
the  throttle-valve.  A  sudden  decrease  of  the  speed  of  the 
engine  occurring,  the  inertia  of  the  fly-wheel  causes  it  to 
overrun  the  shaft,  and  the  sj)ring  is  uncoiled  and  the  throt- 

tle-valve opened. 
The  governor  is  used  in  steam-engines  of  the  best  class  to 

determine  the  point  of  cut-off.  instead  of  moving  the  throt- 
tle-valve, which  latter  method  produces  loss  of  efficiency  by 

throttling  the  steam  and  diminishing  the  gain  due  to  higher 
pressure  and  greater  expansion.  In  some  cases  the  govern- 

or changes  the  position  of  the  eccentric  which  moves  the 
valve-gear.  In  other  cases  it  adjusts  the  link-motion,  pro- 

ducing a  similar  change  of  action  in  the  valve,  and  conse- 
quently in  the  disti'ibution  of  steam.  The  attachment  of  a 

governor  to  a  detachable  cut-off  \-alve-gear — with  which  ar- 
rangement the  grade  of  expansion  of  steam  is  determined 

witliout  necessarily  demanding  from  the  governor  the  em- 
ployment of  any  considerable  moving  force — is  the  most  gen- 

erally satisfactory  method  of  regulation  of  steam-engines.* 
The  force  required  in  the  regulation  of  water-wheels  is  so 

great  that  water-wheel  governors  are  arranged  to  simply 
thi'ow  trains  of  mechanism  connected  with  the  motor  into 
gear  with  the  water-wheel  gate,  opening  or  closing  it  as  re- 

quired. R.  H.  TiiuRSTON. 

Governor's  Island  :  an  island  of  Suffolk  co.,  Mass.,  in 
Boston  harbor,  directly  N.  of  Castle  island  and  of  the  main 
ship-channel  or  President  Roads.  It  is  occupied  by  fortifi- 

cations (of  which  Fort  Winthrop,  a  small  inclosed  quad- 
rangular work  with  exterior  open  barbette  batteries,  is  the 

ki-ep  or  reduil),  forming  part  of  the  system  of  defense  of 
Boston  harbor  and  its  maritime  approaches. 

Governor's  Island:  a  small  island  in  New  York  har- 
bor, three-fonrths  of  a  mile  S.  of  the  southern  extremity 

(now  occiipied  by  the  esplanade  known  as  the  Battery)  of 

.Alanhattan  Island ;  separated  from  the  boi-ough  of  Brook- 
lyn (Long  Lsland)  by  a  narrow  channel  called  Butternulk 

Channel.  A  mile  and  a  half  to  the  westward  are  the  small 

islands  Ellis's  and  Bedloe's  on  the  eastern  margin  of  the 
extensive  shoals  known  as  the  Jersey  Flats:  and  between 

them  and  Governor's  island   is  the   ship-channel  leading 

*  See  ManuaJ  of  the  Steam.-enciine,  part  ii.,  chap  iii.,  for  very 
■  extended  discussion  and  for  references. 

from  the  bay  northward  to  Manhattan  Island.  The  promi- 

nent position  of  Governor's  island  marked  it  out  in  early 
days  as  the  key  to  the  maritime'  lUfense  of  Manhattan  Isl- 

and, and  it  was  oecujiied  for  such  purjjoses  by  the  Dutch. 
In  1(!14  they  built  their  first  rude  fort  on  Mardiattan  Island, 
probably  wliere  the  Hattery  now  is,  and  doubtless,  as  their 

settlement  increased,  occuiiieil  Governor's  island.  The 
Knglish  took  possession  in  1CT4,  and  under  them  the  first 

regular  fort,  on  the  site  of  what  is  now  l''ort  Colundnis.  was 
built,  and  the  island  (probably  through  the  residence  of  the 
early  governors,  who  were  also  military  commanders)  became 

known  as  Governor's  island.  The  present  Fort  Columbus 
(which  has,  however,  since  undergone  extensive  repairs  and 
modifications),  occupying  the  center  of  the  island,  and  Castle 
Williams,  on  the  western  point,  were  built  in  1807-10  (as 
also  Fort  ('linton  (Castle  Garden)  and  Fort  Gansevoort,  3 
miles  higher  up)  by  Col.  Jonathan  Williams,  the  first  chief 
engineer  of  the  L^.  S.  army.  Castle  Williams  was  the  first 
casenmted  battery  erected  in  the  V.  S.,  and  was  planned 
after  the  system  of  Montalendjcrt,  with  which  Col.  Williams 
had  made  himself  acquainted  in  France.  Besides  the  forti- 

fications and  small  garrisons,  the  ordnance  department  has 
one  of  its  depots  here,  and  the  island  has  for  some  years 
been  the  headquarters  of  the  department  of  the  East.  The 
island  is  also  the  headquarters  of  the  Military  Service  Insti- 

tution, who.se  library  and  extensive  collection  of  war  relics, 
etc.,  occupy  two  buildings. 
Gowan.  James  Robert,  LL.  D.  :  Canadian  jurist ;  b.  in 

Cotmty  W'exford,  Ireland,  Dec.  22,  1815,  and  educated  in 
Canada.  He  was  admitted  to  the  bar  in  1839  ;  appointed 
judge  of  Sinicoe  district  in  1843,  an  office  which  he  held  till 
his  retirement  in  1883.  He  assisted  in  the  consolidation  of 
the  statutes  of  Canada,  of  those  of  Ontario,  and  of  the 
criminal  law.  He  was  chairman  of  the  board  of  judges  for 
Ontario  1869-87 :  a  member  of  the  commission  to  inquire 
into  the  constitution  and  jurisdiction  of  the  several  courts 
of  law  and  equity  in  Ontario  in  1871  :  a  member  of  the 
commission  to  investigate  the  charges  against  the  ministry 
in  connection  with  the  Canadian  Pacific  Railway  contract ; 
and  appointed  to  the  high  court  of  justice  in  1882.  He  was 
admitted  to  the  Dominion  Senate  in  1885. 

Neil  Macdoxald. 

Gowan'da :  village ;  on  the  Buffalo  and  Southwestern 
Railroad  ;  in  Cattaraugus  and  Erie  cos.,  N.  T.  (for  location 
of  counties,  see  map  of  New  York,  ref.  .^-C),  which  are 
separated  by  the  Cattaraugus  creek  ;  30  miles  S.  of  Buffalo. 
It  contains  large  agricultural  implement  and  machine 
works,  tanneries,  flouring-raills,  carriage-factories,  cheese- 
box  factory,  saw  and  planing  mills,  etc.,  and  has  splendid 
water  privileges.  Pi-incipal  business,  farming  and  dairying. 
Pop.  (1880)  1,243  ;  (1890)  not  separately  returned. 
Gower,  John  :  an  English  poet ;  b.  about  1325.  The 

place  of  his  birth  is  variously  given  as  having  been  in 
Wales,  Kent,  and  Yorkshire.  He  was  probably  a  man  of 
jiroperty,  and  it  is  said  that  he  became  chief  justice  of  the 
common  pleas,  and  some  state  that  he  was  knighted.  He 
was  a  friend  of  Chaucer,  who,  in  dedicating  his  Troilus  and 

Crc'ssida  to  him,  calls  him  "  the  moral  Gower,"  a  com- 
pliment returned  by  Gower  at  the  close  of  the  Confessio 

Amaiitis.  His  poetry  was  written  in  English,  French,  and 
Latin,  the  latter  versified  according  to  quantity.  His  prin- 

cipal work,  undertaken  by  command  of  Richard  II.,  who 

directed  him  to  "  book  some  new  thing,"  was  in  three  parts : 
the  Speeultini  Medifanfis,  now  lost :  the  Vox  Clamantis 
(Latin),  never  printed  entire,  but  existing  in  JMS. ;  and  the 
Confessio  Amantis.  completed  1394,  first  printed  bv  Caxton 
(1483),  best  edition  by  Pauli  1857.  The  Koxburghe  Club  in 

1818  published  his  C'inquanie  Balades,  written  in  French. 
He  became  blind  in  1400,  and  spent  the  last  years  of  his  life 

at  St.  Saviour's.  D.  in  Oct.,  1408,  and  was  buried  in  St. 
Saviour's  church,  Londcm. 

Gow'rle  Conspiraey  :  an  attempt  m.ade  (Aug.  5,  1600) 
by  John  Ruthven,  Earl  of  Gowrie,  and  others,  either  to 
assassinate  the  king,  James  VI.  of  Scotland  (afterward. 
James  1.  of  Great  Britain),  or  more  probably  to  make  him 
prisoner,  for  the  purpose  of  permitting  the  Government  to 
l:)e  administered  in  a  manner  more  thoroughly  in  the  in- 

terest of  Presbyterianism.  The  affair  took  place  at  Gowrie 
House,  Perth,  and  the  earl  and  his  lirother  Alexander  were 

both  killed  in  the  affray.  It  is  possiljle  that  Gowrie's  motive in  this  affair  was  revenge  for  the  death  of  his  father,  who 
was  executed  as  a  traitor  in  1584,  but  this  is  not  generally 
believed  to  have  been  the  cause. 
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<Soyaiina.  Ro-yaa'nmi,  or  (joiann  :  a  city  in  tlic  nuvlli- 
castc^rii  iiart.  of  tho  slate  of  I'cniaiiiliiicii,  Itmzil :  c)ii  tlic 
river  Ooyaima,  12  miles  from  llie  sea  and  (i'>  miles  nearly  N. 
of  the  city  of  Pernainluieo  (see  niaj)  of  Soutli  America,  ref. 
4-H).  The  river  is  navifjal)le  for  small  vessels  to  tliis  point, 
lint  the  entrance  to  it  is  Ijy  an  intricate  and  dillicult  chan- 

nel. Tho  surrounding  district  is  fertile,  and  is  largely  de- 
voted to  sugar-planting.  Sugar,  spirits,  cattle,  hides,  and 

small  quantities  of  dyevi'oods  arc  exported  to  Pernamliuco. 
(loyanna  is  one  of  the  oldest  towns  in  Brazil,  and  it  was  a 
]>oint  of  importance  during  the  struggles  with  the  Dutch  in 
the  seventeenth  century.     Pop.  (1893)  about  12,000. 

Herbert  II.  Smith. 

firoya  y  Liicientes,  go'ya1i-ec-loo-lhee-eu'tes,  Francisco 
Jose,  de:  genre,  portrait,  and  historical  painter:  b.  at  Puen- 
detodos,  Aragon,  Spain,  Mar.  30,  1746.  Pupil  of  Lujan 
Martinez  at  Saragossa,  and  of  the  Academy  of  Parma, 
Italy.  His  works  are  highly  esteemed  by  artists,  and 
tliough  often  eccentric  in  style  are  remarkable  for  their 
portrayal  of  character.  Pictures  by  Goya  are  in  the 
[irineipal  Spanish  museums  and  cathedrals,  and  two  works 
are  in  the  Louvre.  D.  at  Bordeaux,  France,  Apr.  15, 
1828. 

Goyaz,  goi-yaaz' :  a  central  state  of  Brazil :  bounded  N.W. 
and  N.  by  Para,  E.  by  Maranhao.  Piauhy.  and  Bahia,  S.  E. 

by  Minas  Geraes,  and"  S.  W.  and  W.  by  Matto  Grosso ;  area, 286,948  sq.  miles.  The  state  is  irregularly  wedge-shaped, 
the  eastern  side  of  the  wedge  being  formed  by  the  river  To- 
oantius  and  its  branch,  the  Manuel  Alves  Grande,  with  the 
Caiuistra  Mountains,  while  the  western  side  is  the  river  Ara- 

guaya, which  joins  the  Tocantins  at  the  apex  of  the  wedge. 
Between  the  Tocantins  and  Araguaya  there  is  mountainous 
land  of  unknown  northern  extent.  Probalily  the  culminat- 

ing peaks  of  this  mountain-system  are  tlie  Pyrenees,  near 
Villa  Boa  de  Goyaz.  Rec^ent  explorers  (1892)  state  that  the 
highest  point  is  only  5,2.50  feet  above  the  sea.  Aside  from 
these  mountains,  the  whole  of  Goyaz  is  included  in  the 
great  Brazilian  plateau,  but  this  is  much  broken  and  varied 
by  the  river-valleys;  the  average  elevation  is  probably 
2,700  feet.  Much  of  the  surface  is  open,  or  covered  only 
with  scattered  trees;  but  lines  of  forest  follow  every  stream, 
broadening  to  extensive  areas  northward.  The  climate  is 
temperate,  and  in  most  places  very  healthful :  the  only  com- 

mon disease  is  goitre,  or  swelled  neck.  Nearly  all  the  civil- 
ized population  is  gathered  about  a  few  centers  in  the  south- 

ern part ;  immense  regions,  especially  in  the  northern  part, 
are  unexplored,  and  by  far  the  greater  portion  of  the  state 
is  deserted,  or  has  only  scattered  villages  of  savage  Indians. 
A  large  percentage  ot  the  civilized  population  consists  of 
half-breeds  and  Negroes,  who  cultivate  small  plantations  in 
a  vei'y  slovenly  way.  Aside  from  this,  tobacco  planting, 
cattle-raising  and  gold-mining  are  almost  the  only  indus- 

tries. Quartz  crystals,  known  in  commerce  as  Brazilian 
pebbles,  are  exported  in  considerable  quantities.  Goyaz 
has  great  areas  of  fertile  land  and  pastures,  and  it  is  un- 

doubtedly rich  in  minerals  and  forest  pi-oducts ;  but,  unfor- 
tunately, it  is  the  most  isolated  of  the  Brazilian  states.  Eu- 

ropean goods  are  brought  by  mule-trains  from  the  railroads 
of  Minas  Geraes,  or  even  from  the  river  Paraguay  at  Cuya- 
ba.  Small  steamers  ply  on  the  Araguaya  and  Tocantins, 
and  attempts  have  been  made  to  open  a  regular  naviga- 

tion to  Pani;  but  this  scheme  presents  great  difficulties, 

owing  to  rapids  on  the  lower  Tocantins."  Manuel  Correa reached  Goyaz  from  Sao  Paulo  in  1670 ;  Bartholomeo  Bueno 
da  Silva  discovered  gold  mines  and  made  the  first  settle- 

ment in  1682,  and  the  mines  soon  drew  numerous  adven- 
turers. The  captaincy  of  Goyaz,  corresponding  to  the  pres- 

ent state,  was  formed  in  1740.  Estimated  population  of 
state  (1888)  211,721,  besides  wild  Indians,  who  probably 
do  not  number  more  than  25,000.  See  Saint-Hilaire,  Vuyaye 
aux  sources  dii  Rio  S.  Frnncisco  et  dans  le  province  de 

Goyaz  (1847-48) :  Cunha  Mattos,  Chorogmphia  historica 
da  provincia  de  Goyaz,  in  Revista  do  Instituto  Historico 
do  Rio  de  Janeiro  (1874  and  1875).       Herbert  H.  Smith. 

(xOyaz,  Villa  Bella  de  :  capital  and  only  important 
town  of  the  state  of  Goyaz  ;  on  the  little  river  Vermelho.  a 
branch  of  the  Araguaya  (see  map  of  South  America,  ref. 
.5-F).  It  owed  its  foundation  to  the  gold  mines  discovered 
here  in  1682.  The  site  is  one  of  the  worst  in  the  state,  being 
a  bare,  rocky  valley,  nearly  surrounded  by  mountains.  The 
heat  during  the  day  is  often  very  oppressive,  though,  owing 
to  the  radiation,  the  nights  are  apt  to  be  unpleasant Iv  cold. 
Pop.  about  7,000.  11.  H.  S. 

Gozo.  or  (Jozzo,  got'sf":  an  island  in  the  Mediterranean, 
14  miles  N.  VV^  of  LMjilln.  bi'loDging  to  (ireiit  lirilain.  Area, 
2(1  s(|.  miles.  It  is  beautiful  and  fertile,  and  has  two  good 
harbors.  The  remains  of  the  cyclopcan  wall  called  the 
"  Giant's  Tower  "  are  interesting.  Pnnciiial  town,  Babato. 
Pop.  (1881)  17,620. 

(lozzi,  got'si'e.  Carlo,  Count:  Italian  dramatist  ami  com- 
jietitor  of  Goldoni ;  b.  in  Venice  in  Mar.,  1722.  His  Memoirs 
(1797,  Eng.  trans.,  2  vols.,  1889),  in  connection  with  Goldo- 

ni's  memoirs. give  a  very  interesting  and  inslnu-(iv('  picture of  tli(^  state  of  the  Italian  theater  at  th;il  time.  It  was 
his  idea  that  improvisalion  is  a  natural  talent  with  the  Ital- 

ians, and  for  this  reason  he  left  open  certain  jiarts  of 
his  dramas,  especially  the  comical  parts,  (o  be  tilled  out  by 
the  momentary  inspiration  of  the  actors.  Gozzi  oppo.sed 
Goldoni,  who  strove  to  |iut-  French  dramatic  works  upon 
the  Italian  stage.  His  dramas  are  no  longer  ]ilayed.  though 
they  bear  evidence  of  a  talent  of  a  higlier  and  finer  order 
than  that  of  Goldoni.  The  best  two  of  his  dramas  are  The 
Tliree  Uranges  and  The  Princess  Turandot.  D.  Apr.  4, 1806. 

Oozzoli,  got-.soIe"e,  Benozzo:  painter;  b.  in  Florence  in 
1424;  was  a  pupil  and  assistant  of  Beato  Angelica  and  of 
Masaccio.  Tuscany  abounds  with  his  work.  He  painted  in 
the  Chui'ch  of  San  Frediano,  and  in  the  Medici  Pidace  (now 
called  Riccardi)  thei'e  is  a  chapel  with  decoratiims  by  him 
containing  portraits  of  people  of  his  own  time  in  gorgeous 
costume  as  then  worn.  In  Rome  he  painted  in  S.  31  aria  in 
Aracoeli  several  subjects  from  the  life  of  St.  Antony;  at 

Montefalco,  near  Foligno,  he  decorated  a  chiu'ch ;  and  at 
Pisa  he  afterward  decorated,  in  less  than  two  years,  a  whole 

side  of  the  Campo  .Santo  with  representations  of  the  'cre- 
ation of  the  world,"  "  the  divine  wrath  opening  the  cataracts 

of  heaven,"  "  the  tower  of  Babel,"  "  the  birth  of  Moses,"  and 
all  the  Hebrew  stories  of  Moses  and  Solomon.  He  also  exe- 

cuted many  other  works  at  Pisa.  The  Pisans  erected  a  fine 
monument  to  him  in  their  Campo  Santo  in  grateful  remem- 

brance of  his  work  there.  He  was  the  first  painter  in  whose 
works  is  found  evidence  of  the  actual  use  of  the  model  in 
making  the  designs  for  his  pictures,  and  there  is  no  doubt 
that  he  made  many  careful  drawings  of  his  contemporaries, 

so  that  his  pictures  may  be  I'egarded  as  collections  of  the 
portraits  of  the  men  of  Florence  of  his  time.  He  also  made 
the  first  advance  toward  a  naturalistic  treatment  of  land- 

scape in  the  backgrounds  of  his  pictures,  and  must  be  con- 
sidered as  one  of  the  most  important  painters  of  his  time, 

and  the  link  between  the  Giottesque  art  of  Fra  Angelico  and 
the  naturalistic  of  Filippo  Lippi.     D.  at  Pisa  about  1496. 

W.  J.  Stillman. 

Graaflaii  Vesicles,  graa'fi-an-ves'i-krz,  or  O'visaes  [ves- 
icle is  from  Lat.  ve.sicula,  dimin.  of  ve'sica,  bladder:  ovisac 

is  from  Lat.  ovum,  egg,  ovum  +  saecus,  sack] :  numerous 
small  globular  transparent  follicles  (hence  also  called  Graa- 

fian follicles)  found  in  the  ovaries  of  mammals  probably  rep- 
I'csenting  the  inner  part  of  the  calyx  of  ovi|)arous  animals. 
They  are  named  from  Regnier  de  Graaf,  their  discoverer 
(1641-73).  They  are  filled  with  a  transparent  albuminous 
liquid.  Very  small  at  first  and  deeply  bedded  in  the  ovary, 
they  gradually  approach  the  surface,  and  finally  burst  and 
discharge  the  ova. 

Graal,  or  Grail :  See  Sanoreal. 

Gracclia'iius,  M.  Junius:  author;  lived  in  the  time  of  C. 
Gracchus  (B.C.  123);  enjoyed  liis  friend.ship,  and  from  this 
circumstance,  according  to  Pliny,  derived  his  cognomen. 
He  was  the  author  of  a  treatise,  De  Polestatibus.  addressed 
to  Pomponius.  the  father  of  Pomponius  Atticus.  in  which 
he  gave  a  history  of  the  constitution  and  the  great  offices  of 
state  from  the  time  of  the  kings,  which  is  highly  commended 

by  Niebuhr  (ITi^t.  Rome.  vol.  ii.,  p.  10-11).  'The  original work  is  lost,  but  is  often  referred  to  by  Varro.  Cicero,  and 
others,  and  a  jiortion  of  it  is  preserved  in  the  Greek  treatise 
of  Joannes  Lydus,  De  Mayistratibus.  See  Gerlach.  Ge- 
schichtschreiher  der  Romer.  p.  84,  seq. ;  L.  MerckUn,  De 

Junio  Graccha.no  (Dorpat,  1840-41) ;  and  Huschke,  Jiiris- 
prudentia  anteiustiniana,  pp.  8-10. 

Revised  by  M.  Warren. 

Grac'clins  :  the  name  of  a  Roman  family  of  plebeian  ori- 
gin belonging  to  the  gens  Sempronia.  From  the  middle  of 

the  third  century  B.  c.  members  of  this  family  had  attained 
distinction  in  war  and  in  the  state.  Tiberius  Sempro.vius 
Gracchus,  b.  about  210  b.  c.  became  tribune  of  the  people 
187  b.  c;  married  Cornelia,  daughter  of  Scipio  Africanus; 
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consul  177;  consor  160,  when  lie  brought  about  important, 

political  reforms;  consul  agiiiu  163  n.  c.  'I'Ik^  time  ot  his 
death  is  not  known.  lie  was  tlic>  fathiu-  of  twelve  ehililren. 
among  whom  were  Tiberius  and  Oaiiis,  the  "Graeehi  "^m/' 
exrellenrf.  Their  mother,  Cornelia,  says  Plutareh,  "  brought 
them  up  with  siieh  care  that  education  was  allowed  to  have 

contributed  nu)re  to  their  perfections  than  initure.  Tiberius," 
he  goes  on  to  say,  "had  a  mildness  in  his  look  and  a  com- 

posure in  his  whole  behavior ;  Gaius  as  much  vehemence  and 
fire.  The  language  of  Tiberius  was  chasle  and  elaborate; 

that  of  Gaius  splendid  and  persuasive." — The  elder  brother, 
TiUERius  Sempbonius  Gkaccuus,  distinguished  himself  first 
by  his  courage  and  fidelity  in  the  campaigns  in  Spain,  which 
were  concluded  by  the  capture  of  Numantia  in  184.  He  does 
not  seem  jierhaps  to  have  been  more  conscious  of  the  evils 
under  which  Koine  was  laboring  than  others  of  his  time,  but, 
with  a  characteristic  impetuosity,  his  recognition  of  them 
was  a  call  to  immediate  action  for  their  remedy.  To  this 
end  he  secured  election  to  the  tribunate  of  llu^  people  for 
the  year  after  his  return  from  Si)ain  (l.'iH).  an  oliice  which, 
by  reason  of  its  veto  power,  was  aide  to  control  the  other 
magistracies,  and  which  was  also  well  suited  to  initiate  posi- 

tive legislation.  The  first  of  his  measures  of  reform,  and 

the  only  one  he  lived  to  carry  through,  was  the  i-evival  of 
the  Licinian  law  (which  had  never  been  repealed)  limiting 
the  amount  of  public  land  which  might  be  held  by  any  in- 

dividual. In  this  way  Tilieriiis  hoped  to  break  up  the  ]irince- 
ly  estates  which  the  nobles  had  secured,  and,  by  reducing 
their  holdings  of  pidjlic  lands  to  lawful  amounts,  to  pro- 

vide small  estates,  of  about  15  acres  each,  for  the  landless 
proletariat  of  the  city.  To  prevent  their  falling  again  into 
the  hands  of  the  nobles  these  estates  were  not  to  l)e  sold, 
but  were  to  be  held  in  the  name  of  the  Roman  people  and 
granted  in  perpetual  lease.  This  measure  was  vetoed  by 
one  of  the  tribunes,  but,  bent  on  carrying  through  his  re- 

form, Tiberius  secured  the  removal  of  his  obstinate  col- 
league by  unconstitutional  means,  since  there  was  no  pro- 

vision for  the  impeachment  of  a  Roman  magistrate.  Thus 
the  Licinian  law  was  revived  and  the  execution  of  it  in- 

trusted to  a  commission  of  three  men,  Tiberius,  his  broth- 
er Gaius,  and  his  father-in-law,  Appius  Claudius.  But  tie- 

fore  they  were  able  to  proceed  to  the  execution  of  the  law 
Tiberius  was  attacked  by  a  body  of  the  nobles,  under  the 
leadership  of  Scipio  Nasica,  and  beaten  to  death  in  the 
Forum.  However,  the  commission  went  on  with  its  work 
and,  in  spite  of  many  obstacles,  succeeded  in  recovering 
enough  public  land  to  give  homes  to  more  than  75,000  citi- 

zens and  allies.  The  efforts  of  Gracchus  had  therefore  not 
been  in  vain,  although  it  must  be  confessed  that  the  revolu- 

tionary methods  first  introduced  by  him  are  a  grave  offset 

to  these  benefits. — In  133  B.  c,  ten  years  after  his  brother's death,  Gaius  Sempronius  Gracchus  was  made  tribune  of 
the  people.  Of  his  life  before  lie  became  tribune  Plutarch 

says:  '-In  Sardinia  Gaius  gave  a  noble  specimen  of  every 
virtue,  distinguishing  himself  greatly  among  the  other  young 
Romans,  not  only  in  his  operations  against  the  enemy  and 
in  acts  of  justice  to  such  as  submitted,  but  in  his  respectful 
and  obliging  behavior  to  the  general.  In  temperance,  in 
simplicity  of  diet,  and  love  of  labor  he  excelled  even  the 

veterans."  In  ability  and  in  oratorical  genius  he  surjiassed his  brother,  while  the  fate  of  the  latter  did  much  to  embitter 
and  accentuate  his  natural  intensity  and  fierceness  of  spirit. 
The  reforms  which  he  proposed  were  of  a  more  radical  nature 
than  those  entertained  by  his  brothei-,  and  seem  to  have 
aimed  at  nothing  less  than  a  subversion  of  the  old  constitu- 

tion. As  the  corner-stone  of  them  all  lie  first  carried  through 
a  provision  allowing  re-election  to  the  tribunate  of  the  jjeople, 
a  position  from  which  he  hoped  apparently  to  exert  his  in- 

fluence as  a  leader  of  the  state  in  some  such  way  as  Pericles 
had  swayed  the  Athenian  democracy.  By  regular  distribu- 

tions of  grain  he  won  over  the  rabble,  and,  by  re-enforcing 

his  brother's  land  law  and  by  founding  colonies  in  Italy,  as 
well  as  beyond  its  bdumhiries,  he  provided  homes  for  many 
iif  the  city  proletariat.  These  were  but  preliminary  mea.s- 
uns,  however,  to  the  humiliation  of  the  senate,  tlie  object 
of  which  was  not  only  to  diminish  its  power,  but  also,  liy 
nieans  of  new  recruits,  to  improve  its  character  and  effi- 

ciency. This  was  to  be  brought  about  by  adding  to  it  an 
equal  number  of  knights  who  represented  the  aristocracy  of 
wealth,  and  by  (h'priving  it  at  the  same  time  ot  some  of  its 
UKjst  jiowerful  and  most  profitable  prerogatives.  The  latt(U- 
plan  was  carried  out  in  ji  number  of  measures  restrit^ting  the 
judicial  and  administrative  functinns  of  the  senati^.  llail 
Gaius   been   able   to   manilaiu  himself   in  the  tribunate  he 

might:  perhaps  have  anticipated  the  monarchy  of  C;psar  by 
almost  a  century.  But,  in  his  absence  in  the  interests  of  his 

coliinial  policy,  the  fickh^  mob  wiu-e  induced,  by  the  promise 
rif  larger  favors  from  a,  camlidate  of  the  senatorial  party,  to 
withdraw  their  sujiport  from  Gaius,  who  Inul  in  a  measure 
contributed  to  their  disaffection  by  his  jiroposition  to  en- 

franchise the  Italian  ullies.  Gracchus  was  defeated,  and  on 
the  inauguration  of  the  new  consul,  L.  Opimius  (.Tan.,  121 
B.  c),  measures  were  taken  against  him  which  resulted  in  an 
open  conflict  between  the  two  parties,  and  the  defeat  and 
death  of  Gracchus  and  his  followers.   G.  Ij.  He.ndkickson. 

G  race  [froniO.Pr.r/ract'<Lat.(;;v(7('«,  favor,  esteetn,  grace, 
transl.  of  Gr.  x"/"s,  grace,  favor] :  a  word  which,  as  a  trans- 

lation of  Jleb.  ion  and  Gr.  x»P«>  '*  cmijloyed  in  the  Scrip- 

tures in  most  of  the  senses  in  which  it  appears  in  English — 
as  loveliness  (Luke  iv.  22) ;  good-will  (Acts  vii.  10) ;  favor  as 
an  act  (3  Cor.  viii.  4) ;  the  kindness  of  God  ;  what  is  due  to 
grace,  as  the  condition  of  one  governed  by  grace  (Rom.  v. 
2);  a  benefit  (1  Cor.  xvi.  3:  1  Pet.  v.  10);  thanks. 

I.  History. — Though  the  doctrine  of  grace  was  held  from 
the  beginning  in  the  Christian  Church,  its  first  clear  formula- 

tion was  the  result  of  the  controversy  lietween  Augustine  and 
Pelagius  (a.  d.  412-430).  Pelagius  licld,  in  order  to  give  full 
force  to  the  feeling  of  responsibility  for  sin.  that  the  human 
will  itself  first  inclines  toward  God,  and  that  then  grace,  by 
which  he  meant  the  co-operation  of  God,  was  bestowed  as  a 
merited  reward  for  this  act.  Augustine  hidd  that  man  was 
unable  to  help  himself,  that  his  will  was  fixed  in  sinful  vo- 

litions, was  diseased,  and  needed  healing.  Thus  the  initiative 

in  salvation  must  be  God's,  and  this  initiative  was  the  gift 
of  grace  which  operated  curatively  upon  the  will  and 
brought  forth  holy  volitions.  It  preceded  every  holy  motion 
in  man.  and  hence  was  not  merited  but  given  freely  {ijratia 
gratis  datur).  While  Pelagius  held  that  the  giving  of  the 
Gospel  was  grace,  Augustine  limited  the  term  to  the  direct 

operation  of  God  as  a  personal  agency  upon  the  will  itself,' 
not  excluding,  however,  means  such  as  "  jiersuasions." 
During  the  following  period  till  the  Reformation,  while 
Roman  Catholic  theology  was  in  process  of  development,  the 
tendency  was  toward  Pelagianism  rather  than  Augustinian- 
isin,  as  was  natural  while  the  idea  of  merit  was  more  and 
more  dominating  the  sy,stera.  But  Luther  reasserted  the 
Augustinian  doctrines  with  even  greater  emphasis  than 
their  first  formulator.  Man  lost  all  real  activity,  and  the 
divine  initiative  was  fully  maintained  with  the  associated 
doctrines  of  election,  which  Luther  conceived  in  strong  su- 
pralapsarian  form.  Melanchthon,  successively  modifying  his 
theory  of  the  mind  and  the  will,  sought  to  give  more  i>lay 
to  a  true  freedom,  and  introduced  what  has  been  called 

"  synergism,"  but  improperly  so,  since  he  maintained  the 
divine  initiative  decidedly,  though  ascribing  an  activity  to 
the  will  in  response  thereto.  Calvin  agreed  more  fully  with 
Augustine,  and  under  his  influence  Augustinian  methods  of 
thought  and  expression  became  common  till  Arminius  (d. 
160S)  sought  to  remove  the  objectionable  features  of  the 
doctrine  of  predestination.  He  made  election,  strictly  termed, 
to  be  restricted  to  the  choosing  of  certain  nations  as  recipi- 

ents of  grace  ;  taught  a  universal  prevenient  grace,  enabling 
the  wills  of  all  men  who  hear  the  Gospel  to  believe,  which 
act  of  faith  they  exercise  by  virtue  of  their  restored  freedom. 

The  tendency  since  Arminius's  day  has  been  toward  a  fuller 
acknowledgment  ot  the  freedom  of  the  will,  and  a  consequent 
modification  of  extreme  forms  of  stating  the  doctrine  of 
grace.  New  school  Calvinism  in  the  U.  S.  makes  the  grace 
of  God  individual  and  ]irevcnient,  teaches  that  as  an  his- 

torical fact  the  will  of  man  never  takes  the  initiative  toward 
God,  but  emphasizes  the  abstract  power  of  contrary  choice 
at  every  moment. 

II.  Evangelical  Import. — This,  derived  from  the  New  Tes- 
tament, may  be  concisely  stated  as  divine  favor  shown  to 

the  ill-deserving. 

(1)  Grace  is  a  consequence  of  the  divine  character.  It  is 
an  outflow  of  the  love  of  God  (John  iii.  16)  which  sent  the 
Redeemer,  and  embraces  in  its  scope  even  the  guilty  (Rom. 
V.  8).  (2)  Men  are  saved  by  grace.  This  doctrine  is  specially 
emphasized  by  Paul,  whose  teachings  may  be  thus  summa- 

rized :  It  is  conceivable  that  men  might  be  saved  by  works, 
since  perfect  obedience  to  the  divine  law  would  entitle  men 
to  salvation.  But.  as  a  fact,  all  men  have  sinned.  They 
have  thus,  on  the  one  hand,  failed  to  render  perfect  obedience, 
and,  on  the  ot  her,  have  laid  1  hemselves  open  to  the  condemn- 

ing sentence  of  (iod.  Salvation  is  thus  in  no  sense  due  to 
them.    If  thev  have  it  at  all  it  must  be  freelv  given  to  them 
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of  God,  or  it  imist  lie  of  {iraoc.  Wlion,  now,  (ioil  iloos  siivo 

men  out,  of  his  love,  it  is  "iipiirl,  fmni  works  nf  tlic  liiw" 
(Rom.  iii.  38).  Those  are  not  eonsidcreii,  one  way  or  tlie 
other.  Obedii^nce  to  the  moral  law  will  I'i'sult  from  the 
spirit  which  animates  the  Christian  (Rom.  viii.  4),  liut  sneli 
obedience  does  nothing  to  merit,  salvation,  wliicli  b(^longs  in 
an  entirely  different  sphere  (Gal.  v.  3  ff.,  f8).  Salvation 
is  through  faitli  as  the  necessary  condition,  but  salvation 
itself  remains  of  grai-e  (Kpli.  ii.  8).  (Jnicc  thus  provides  (lie 
way  of  salvation  through  Christ,  calls  forth  tlie  faitli  of  tlie 
believer  (Rom.  viii.  30),  and  then  freely  gives  him  what  he 
has  not  thus  merited.  (3)  Orace  ciIko  maintains  the  Chris- 

tian life.  Although  there  is  a  new  pirinciple  implanted  in 
the  renewed  man,  still  his  perseverance  and  success  are  the 
work  of  God  in  him  (Phil.  ii.  13),  and  without  grace  he  can 
do  nothing  (JoJm  xv.  5).  Ilenee  tiie  sjiirit  of  grace  is  em- 

phasized as  the  agent  of  victory  (Kph.  vi.  10  tt). 
III.  Theological  Terms. — (1)  Special  or  efficacious  grace 

{gratia  effica.r),  the  divine  influeneo  which,  in  the  soul, 
changes  it  from  sin  to  holiness.  Arminians,  though  affirm- 

ing grace  to  be  initial  or  "preveuient"  (enabling),  admit  no 
special  grace — only  one  common  to  all  hearing  the  Gospel. 
An  equivalent  term  is  (2)  irresistible  grace,  signifying  that 
grace  effects  its  object  in  spite  of  all  opposition.  It  implies, 
however,  the  application  of  force  to  the  will,  a  concejition 
which  theologians  have  almost  universally  denied.  Hence 
most  prefer  unresisted  grace  (irresistita),  indicating  the 
work  as  wrought  within  tlie  sphere  of  moral  freedom  and  in 
harmony  with  it.  (3)  Gratia  antecedens,  prior  to  regenera- 

tion ;  operans,  the  same  in  the  soul's  renewal ;  co-opera7is, 
the  S|nrit"s  work  subsequently,  in  which  the  renewed  will 
ri>-()iicratcs.  (4)  Sovereign  grace,  not  deserved,  and  applie<l 
as  God  wills.  (5)  Covenant  of  grace,  supposed  to  have  been 
made  by  God  with  the  Son  in  view  of  the  Fall,  by  which  he 
covenanted  to  give  to  him  all  who  should  believe  as  a  re- 

ward for  his  work  of  redemption.      Frank  Iluan  Foster. 
Graces,  or  Grace  Notes:  in  music,  certain  short  notes 

generally  written  in  small  characters,  and  introduced  oct'a- 
sionally  by  way  of  ornament  before  some  of  the  principal 
notes  of  a  melody.  The  name  is  a  very  general  one,  referring 
to  appoggiaturas,  trills,  turns,  beats,  half-beats,  springing 
notes,  and  similar  embellishments,  which  are  inserted  for 
the  ]>urpose  of  developing  or  intensifying  the  effect  of  some 
particular  notes  in  an  air. 

(iraces.  The  [Lat.  Gra'tim,  transl.  of  Gr.  Xapires,  Gra'ces, 
personified  plur.  of  xi^P".  grace,  pleasure,  favor] :  in  Greek 
and  Roman  mythology,  the  female  personifications  of  beauty 
and  grace.  Their  names  and  number  and  their  whole 
mythus  are  variously  given.  Hesiod  makes  them  daughters 
of  Zeus  and  Eurynome,  and  names  them  Euphrosyne,  Aglaia, 
and  Thalia.  In  art  they  were  once  represented  as  draped, 
but  afterward  as  nude  figures,  in  the  bloom  of  early  youth. 

Gracias:  a  western  department  of  Honduras;  bounded 
N  by  Santa  Barbara,  E.  by  Comayagua,  S.  by  Salvador,  and 
W.  by  Copan.  Area  about  3,000  sq.  miles.  It  formerly  in- 

cluded Copan.  The  surface  is  varied  with  moiuitains  and 
warm,  fertile  valleys.  The  principal  agricultural  prodvicts 
are  tobacco,  sugar,  cocoa,  and  coffee.  The  indigo  planta- 

tions were  formerly  important,  but  have  been  generally 
given  up.  Gold  has  been  mined  on  a  small  scale,  and  silver 
is  reported.  Pop.  about  40,000. — Gracias,  the  capital,  on  a 
branch  of  the  river  Ulna,  has  about  7,000  iidiabitants,  and 
a  considerable  trade  with  the  surrounding  district  (see  map 
of  Central  America,  ref.  4-F).  It  was  founded  in  1536,  and 
called  Gracias  a  Dios,  whence  the  modern  name. 

Herbert  H.  Smith. 

Gradien'tia  [Moil.  Lat.,  walkers,  neut.  plur.  oigra'diens, 
pres.  partic.  of  gra'di,  walk,  step] :  a  name  sometimes  em- ployed for  the  batrachian  order  Urodela  (q.  v.),  in  allusion 
to  the  fact  that,  unlike  the  frogs  (the  Salientia  of  this  no- 

menclature), they  walk  rather  than  jump.  J.  S.  K. 

Gradual  [from  Jlediaw.  Lat.  gradna'le,  derir.  of  gra'dus, 
step ;  so  called  because  originally  chanted  from  t^ie  stops 
of  the  pulpit ;  primitive  reading-desk] :  in  the  office  of  the 
mass  that  portion  of  Scripture  which  follows  the  Epistle  and 
precedes  the  Gospel.  It  is  generally  a  part  of  a  psalm.  The 
name  is  also  given  to  the  music,  and  to  the  book  containing 
the  music  for  the  Gradual. 

Grady,  Henry  Woodfen  :  journalist ;  b.  in  Athens,  Ga.. 
in  18.51 ;  educated  in  the  universities  of  Georgia  and  Vir- 

ginia; entered  journalism  after  the  close  of  the  civil  war; 
and  became  editor  and  ]>art  proprietor  of  The  Constitution, 

of  Atlanta,  in  1880.  In  188()  ho  delivered  an  address  before 
the  New  Mnglaiid  Society  on  The  New  Soulli.m  which  he; 
displayed  marked  eloquence  and  oratory;  and  a  few  days 

befon"  his  death,  in  Atlanta,  Ga.,  Dec.  23,  18811.  he  sjioke  be- 
fore the  Merchants'  Association  of  Rostoii  on  The  Future  of 

the  Neqro.  These  addresses  were  widely  circulat(;d,  and 
cau.sed  him  to  tie  especially  beloved  in  the  Southern  States 
and  higlily  ostei'med  in  the  Norlhorn.  A  monument  and  a 
piililio  hcispilal  have  liooii  (■reeled  in  Atlanta  to  his  memory, 
and  Joel  Chandler  Harris  has  published  a  biography  of  him. 

Gra)a$  (in  Gr.  rpaioi):  the  three  sisters  of  the  Gobgons 
(q.  11.) ;  daughters  of  Phorcys  and  Ceto,  divinities  of  the  sea. 
They  had  lieautiful  cheeks,  they  wi're  gray  from  tiieir  birth, 
and  had  liut  one  eye  and  one  tooth,  which  were  used  turn 
about.  They  were  stationed  as  guartlians  of  the  rojul  that 
led  to  the  abode  of  the  Gorgons  and  of  the  weapons  that 
could  slay  the  Gorgon  Medusa.  Perseus  {q.  w.)  took  their 
eye  and  tooth  away  as  they  slept,  and  refused  to  restore 
it  to  them  until  they  pointed  out  to  him  the  road  to  the 
Gorgons  and  gave  him  the  deadly  wea]ions.  Their  shin- 

ing white  tootli  and  their  one  eye  are  both  symbols  of  the 
flaming  lightning,  as  has  been  definitely  proved  by  Roscher, 
and  these  sisters  are  naturally  closely  connected  with  the 
Gorgons.  See  Roscher,  Die  Gorgon  en  und  Verwandtes 
(Leipzig,  1890) ;  A.  Kuhn,  Hera bkun  ft  des  Feuers  (p.  202) ; 
Dilthey,  in  Aiinali  deW  In-^tituto  (1871,  p.  216);  Schwartz, 
Urs'prung  der  Mytliologie;  Lauer,  System  der  Griechi.^chen 

MyUiologie  (p.  335) ;  Rapp,  in  Roscher's  Lcricon  under Oraiai.  3.  R.  S.  Sterbett. 

Graehner,  Augustus  L.  :  clergyman ;  b.  in  Michigan  in 
1849;  educated  at  Concordia  College,  Fort  Wayne.  Ind..and 
Theological  Seminary,  St.  Louis,  Mo. ;  professor  in  North- 

western University.  Watert  own.  Wis.,  1875-78;  in  Theological 
Seminary,  Milwaukee,  Wis..  1878-87;  in  Theological  Semi- 

nary, St.  Louis,  Mo.,  since  1887.  He  is  the  author  of  a  his- 
tory of  the  Lutheran  Church  in  America  (vol.  i.,  1892). 

H.  E.  J. 

Graevius,  Johann  Georo  (Grave,  or  Greffe):  classical 
scholar;  b.  in  Naumburg,  on  the  Saale,  Germany.  Jan.  29, 
1633;  studied  law  at  Leipzig;  went  to  Holland,  where  he 
became  a  pupil  of  the  famous  ]jhilologist  Joh.  Friedr. 
Gronov.  Appointed  professor  in  Duisburg  in  1656,  and  the 
successor  of  his  teacher  at  Deventer  in  1658.  Professor  in 
Utrecht  from  1661  till  his  death,  Jan.  11,  1703.  Editor  of 
Hesiod,  Cicero  (his  masterpiece),  Cwsar,  Catullus,  Tibnllus 
Properties,  Suetonius,  Florus,  Just  in  us.  and  others,  and  the 
compiler  of  the  monumental  Thesaurus  (intiquitatu7n  roman- 
arum  (13  fol.  vols.,  1699),  and  of  the  T/u.-iauru.s  antiquitatitm 
et  hi.sforiariitn  Italia'  (Leyden.  12  fol.  vols.),  completed  by  P. 
Burinann,  who  also  wrote  his  Life  (1703). 

Alfred  Gudeman. 

Graf,  Art URO:  Italian  poet  and  critic;  b.  in  Athens  in 
1848.  His  early  years  were  spent  in  part  in  Trieste  and  in 
Roumania.  Subsequently  he  studied  law  in  the  University 
of  Naples,  then  returned  to  Roumania  for  several  years.  In 
1874  he  settled  in  Rome,  teaching  as  privat  decent  in  the 
University  of  Rome.  In  1876  he  went  to  Turin  as  Professor 
of  Romance  Languages,  but  in  1882  became  Professor  of 

Italian  Literature.  Graf's  poetical  works  are  Versi  (Braila, 
1874);  Poesie  e  Novelle  (Rome,  1876);  and  Medusa  (Turin, 
1880).  In  these  volumes  he  appears  the  poet  of  modern 
pessimism,  but  loving  beauty  both  in  nature  and  in  art. 
Few  modern  Italian  jioets  have  his  precision  of  touch  or  his 
perfection  of  form.  No  less  noteworthy  is  his  critical  work, 
of  which  perhaps  the  best  representative  is  his  lioma  nella 

mernoria  e  nella  imaginazioni  del  Iledio  .E'en  (2  vols..  Turin, 
1883-83).  Valualili.'  also  are  his  Studj  dramntici  (Turin, 

1878) ;  his  Dell'  Epiea  neolatina  prinvitiva  (Rome,  1876) ; 
his  Miti,  leggende  e  superstizioni  del  3Iedio  Fro  (2  vols., 
Turin,  1891-93).  He  has  contributed  much  and  well  to  the 
Giomale  storico  delta  letteratura  italiana  (Turin.  1883.  seq.), 
of  which  he  is  one  of  the  founders  and  editors,  as  well  as  to 
the  Nuoca  Antologia  and  other  journals.      A.  R.  Marsh. 

GrafBtLgralif-fee'tee  [Ital.,  liter.,  scratches,  deriv.  oigraf- 
fia're,  scratch  <  Low  Lat.  graphia're,  scratch,  scribble, 
write,  deriv.  of  gra'phium  =  Gr.  ypaipfioir.  style  for  writing 
(scratching  on  wax),  deriv.  oiypacpuv.  scratch,  grave,  write] : 
the  rude  inscriptions  found  u|ion  ancient  buildings  and 
stones,  chiefly  in  Italy.  The  fact  that  they  are  in  the  Latin, 
Greek,  or  old  Italian  languages  jiroves  their  great  antiquity. 
They  are  of  rude  and  almost  always  intrinsically  worthless 
character,  and  are  ovidentiv  in  many  eases  the  work  of  idle 
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scribblers.  ExeepI,  in  tlie  case  of  tlmsc  foiiiKl  in  the  Cata- 
combs their  antiquity  i-onfcrs  upon  tlicni  lIu'  chief  interest 

they  possess.  They  are  found  in  tlie  substructures  of  Konian 
ruins;  iis,  for  instance,  in  tlie  Golden  House  of  Nero,  the 
palace  of  the  CiBsars,  the  Palatine,  and  in  still  greater  num- 

bers in  Pompeii  and  in  the  lioman  catacombs.  They  some- 
times give  striking  glimpses  of  the  mode  of  thinking  and  the 

manner  of  living  in  ancient  times.  Thus  was  discovered  in 
a  chamber  of  the  palace  of  the  Caesars  a  caricature  of  Chris- 

tian worship  accompanied  by  an  explanation  ;  the  caricature 
represents  a  man  worshiping  an  ass  hanging  on  a  cross. 
Several  collections  have  been  published,  from  which  a  little 
archa?ological  knowledge  has  been  gained.  A  small  collec- 

tion of  graffiti  from  Pompeii  was  published  in  1837  Ijy  Dr. 
Wordsworth.  Vmt  the  most  complete  and  most  interesting  is 
that  by  Father  Carrucci,  a  Jesidt  from  Naples,  published  in 
Paris  in  1856.  They  are  partly  Latin  and  partly  Greek. 
The  term  is  also  ajjplied  to  deeply  engraved  lines  and  pat- 

terns intended  for  ornament,  as  in  plaster  spread  upon  walls. 
In  this  sense  called  also  graffiti)  decoration. 

Grafting  :  the  operation  of  inserting  a  bud  or  cion  *  into 
a  plant,  or  stock.  A  "  bud,"  in  technical  language,  is  a  single 
bud  cut  from  the  side  of  a  small  twig  and  having  little  or  no 
wood  attached  to  it.     A  cion  is  a  detached  portion  of  a  plant, 

Fm.  1.— Clett- 
graft  cion. 

Fig.  2.— Cleft-grafting. Fig.  3.— a  waxed 
stub. 

bearing  woody  tissue  and  two  or  more  buds.  A  stock  is  a 
plant  or  part  of  a  plant  upon  which  a  cion  or  bud  is  set :  in 
most  cases  it  is  a  seedling  plant  of  unknown  or  inferior 
merit  in  its  fruit,  flowers,  or  habit.  The  term  grafting,  in 
its  broad  sense,  is  held  to  include  budding,  or  the  insertion 
of  single  buds  as  defined  above,  and  grafting  proper,  or  the 
insertion  of  cions;  but  it  is  ordinarily  associated  with  the 
latter  operation  alone.  A  still  broader  term,  to  denote  the 
whole  process  and  operations  of  grafting  and  budding  and 
the  state  and  condition  incident  thereto,  has  been  suggested : 
the  word  graftage.  Grafting  or  budding  is  employed  for 
the  propagation  and  perpetuation  of  nearly  all  the  varieties 
of  tree  fruits,  and  it  is  used  for  many  ornamental  trees  and 
shrubs.  It  may  be  used  in  many  herbaceous  perennials  to 
advantage,  but  such  plants  are  more  commonly  propagated 
by  means  of  cuttings.  The  common  otBce  of  grafting  is  to 
perpetuate  a  variety  wliich  will  not  reproduce  itself,  or 

"  come  true,"  from  seed,  but  in  some  species,  which  present 
no  well-marked  varieties,  propagation  is  so  slow  or  tiiliiciilt 
from  seeds  or  cuttings  that  they  are  grafted  upon  stocks  of 
related  species.  Grafting  is  also  employed  for  the  purpose 
of  producing  some  radical  change  in  the  plant,  as  in  the 
dwarfing  of  trees  by  growing  them  upon  slow-growing  stocks, 
and  the  acceleration  of  fruit-l>earing  by  setting  cions  in  old 
plants.     Tluis  pears  are  dwarfed  by  grafting  them  upon  the 

*  Cion.  an  old  form  of  the  word  scion,  is  that  generally  used  by nurserycien,  though  inarkud  obsolete  in  the  dictionaries. 

slow-growing  quince,  and  apples  by  grafting  upon  tlie  paradise- 
stock.  Grafting  is  employed.  I heicfore,  for  three  purposes: 
to  iHTpetuate  a  variety  ;  to  inerea.se  the  ease  and  speed  of 
mulliplication;  to  produce  some  radical  change  in  the  habit 
or  other  character  of  the  cion.  The  limits  within  which 
intergrafting  is  possible  between  dilferent  species  of  plants 
can  be  determined  only  by  exiieriment,  but  it  may  be  said 
that  only  tlie  most  closely  related  species  can  grow  upon 
each  other.  For  a  long  time  it  was  su]j])osed  that  promiscu- 

ous grafting  was  possible,  but  the  instances  which  were  cited 
in  proof  of  the  su|iposition  were  not  well  founded.  Among 
ccmimon  fruits  the  stone-fruits  not  only  refuse  to  grow  upon 
tlie  pome-fruits,  but  many  of  the  species  will  not  intergraft. 
Thus  the  peach  does  not  succeed  upon  the  cherry,  although 
it  will  grow  upon  the  apricot  and  plum.  Among  the  pome- 
truils.  apples  will  not  grow  upon  pears,  but  pears  succeed 
for  a  time  upon  apples;  yet  pears  thrive  upon  many  of  the 
thorns,  although  these  two  plants  are  thought  by  botanists 
to  be  less  closely  related  than  are  aijples  and  pears. 

There  are  very  many  methods  of  grafting,  ditfi'ring  in  the 
size  of  the  cion,  the  method  in  which  it  is  cut  or  shaped, 
and  the  manner  of  insertion  into  the  stock.  Grafting  proper, 
or  cion-grafting,  is  usually  performed  in  the  winter  or  early 
spring,  and  the  cut  surfaces  of  both  stock  and  cion  are 
protected  by  a  covering  of  wax.  The  cions  are  cut  from 
dormant  trees  in  winter  and  are  stored  until  used  in  a  cool 

cellar,  or  they  are  sometimes  buried  in  a  well-drained  sandy 
place.  Greenhouse  jilants  are  often  grafted  by  using  short, 
green  cions  which  contain  two  or  three  leaves.  The  com- 

monest style  of  grafting  is  that  shown  in  the  first  three  illus- 
trations, and  is  known  as  cleft-grafting,  from  the  siilit  or  cleft 

which  is  made  in  the  stock  for  the  reception  of  the  cions. 
The  cion,  which  is  shown  about  natural  size,  bears  two  or 

three  buds,  and  is  cut  at  its  lower  end  into  a  wedge-shape. 
The  portion  of  the  branch  to  be  grafted  is  cut  off  squarely, 
and  is  split  to  a  depth  of  an  inch  or  two.  This  cleft  is  held 
open  by  means  of  a  wedge,  and  a  cion  is  inserted  upon 
either  side — if  the  stock  is  large  enough  to  accommodate 
two  cions — care  being  taken  that  the  inner  barks  of  the 
cion  and  stock  meet.  The  wax  is  now  applied,  either  cold 
by  the  fingers,  or  warm  with  a  brush.  There  are  various 
recipes  for  grafting  wax.  One  of  the  best  is  as  follows : 
Resin.  4  parts  by  weight ;  beeswax,  2  parts ;  hard  or  cake 
tallow,  1  part.  Melt  together  and  pour  into  a  pail  or  tub  of 
water.  When  nearly  cool  work  it  through  the  hands  until 
it  becomes  tough  and  light  colored.  Budding  or  bud-graft- 

ing is  commonly  done  in  late  summer  or  early  fall,  upon 
small  stocks  or  branches,  the  bud  usually  being  set  upon 
wood  that  is  not  more  than  two  years  old.  The  bud  shown, 
in  Pig.  4  is  cut  from  the  side  of  a  recent  twig  in  shield-shape. 

(i '
 

Fig.  4.— Shield-    Fig.  5.— Preparing  the  Fig.  6.— The  bud  tied, bud.  stock. 

The  stock  is  then  prepared  by  making  a  T-shaped  incision 
(Fig.  5),  into  which  the  bud  is  slipiied,  and  it  is  held  in  place 
by  a  binding  of  some  soft  string.  Fig.  6  illustrates  the 
method.  Buds  inserted  in  late  summer,  after  the  common 
method  of  propagating  fruit-trees,  remain  dormant  until  the 
following  sjiring,  but  the  bandage  must  be  removed  in  a 
week  or  two  after  the  bud  is  inserted.  Any  part  of  the  stem 
or  root  of  a  tree  may  be  grafted,  and  where  the  bark  is  not 
too  thick  and  stiff  budding  may  also  be  practiced.  Grafting 
in  the  top  of  a  tree  is  called  top-grafting,  in  distinction  from 
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crown-grafting,  which  is  performed  al-  tlic  "  crown  "  or  "  col- 
lar" at  the  surface  of  the  gi'ouiid,  ami  from  rool-grafling 

which  is  iloiu!  ii|>on  roots.  Jlany  fruit  and  ornanicntai  plants 
are  propagated  by  the  last  method,  the  cion  being  inserted 
into  a  piece  of  root.  There  has  been  mnch  discussion  as  to 
the  merits  of  grafting  as  a  means  of  nudtiplying  plants,  but, 
while  it  has  disadvantages  in  many  instances  ami  is  unsat- 

isfactory when  carelessly  or  improperly  p(n-formi'd,  it  is  nev- 
cillieless  one  of  the  most  indispensalile  practices  iii  luu'ti- 
culturc.  See  Fuller's  Pmpiujcitiiin  of  I'litnfn  and  Bailey's 
Nursery-buok.  h.  Jl.  Bailey. 

(Jrafton :  city;  cajiital  of  Walsh  co.,  N.  I),  (for  location 
of  county,  see  map  of  North  Dakota,  ref.  1-K):  on  the  6t. 
N.  and  the  U.  Pac.  Railways  :  50  miles  N.  W.  of  Grand  Forks. 
It  is  the  distributing  point  for  a  large  wheat-growing  region, 
and  has  1  ilailv,  1  monthly,  and  8  weekly  periodicals.  Pop. 

(1890)  1,.')94. 
(iraftoii :  town ;  capital  of  Taylor  co.,  W.  Va.  (for  loca- 

tion of  county,  see  map  of  West  Virginia,  ref.  (!-I);  on 
the  Tygart  Valley  river  and  the  Bait,  and  O.  Railroad  ;  100 
miles  S.  E.  of  Wheeling.  It  has  several  churches  and  pub- 

lic schools,  large  railway-shoiis,  several  foundries,  and  liour. 
planing,  and  saw  mills,  1  bank,  and  3  weekly  papers,  and  is 
principally  engaged  in  lumbering,  coal-mining,  and  manu- 

facturing.' Pop.  (1880)  3,030;  (1890)  3,159;  (1893)  esti- 
mated, with  suburbs,  4.500.  Editor  of  "  Sentinel." 

Urafton,  Augu.stus  Henry  Fitzroy,  Duke  of:  b.  Oct.  1, 
1735;  descended  from  a  natural  son  of  Charles  II.;  was 
educated  in  the  University  of  Cambridge ;  succeeded  his 
grandfather,  the  second  duke,  in  1757;  entered  upon  a  po- 

litical career  by  opposing  Bute  in  1 763,  and  under  tlie  auspices 
of  William  Pitt  became  Secretary  of  State  in  the  cabinet 
of  the  Marcjuis  of  Rockingham  1765.  Very  soon,  however, 
he  fell  out  with  the  chief  of  the  cabinet,  made  common 
cause  with  the  opposition,  and  compelled  his  colleagues  to 
retire.  A  new  cabinet  was  formed,  nominally  under  his 
leadership,  but  in  reality  under  tliat  of  Pitt,  tlien  Lord 
Chatham.  The  latter,  however,  showed  a  singular  indiffer- 

ence to  tlie  course  of  atfairs.  and  was  dismissed  in  Oct., 
1768.  Alone,  and  face  to  face  with  a  formidal.ile  opposition, 
Grafton  abandoned  the  principles  of  the  party  which  had 
brought  him  to  power,  and  governed  by  means  of  the  two 
worst  expedients  possible — bribery  and  violence.  The  in- 

dignation whicli  this  manner  of  proceeding  caused  was  ex- 
treme, and  it  found  its  willing  expressi<in  in  the  letters  of 

Junius.  At  last  even  Chatham  raised  his  voice  against 
his  former  pupil,  and  in  Feb.,  1770,  Grafton  retired.  He 
was  a  member,  however,  of  the  cabinet  of  Lord  North  as 

Keeper  of  the  Privy  Seal  1771-75,  but  the  public  seemed  to 
take  little  notice  of  him.  He  held  the  same  office  in  1782- 
83.  During  the  last  years  of  his  life  he  was  much  occupied 
with  religious,  or  rather  theological,  matters.  He  grad- 

ually separated  from  the  C'hurch  tif  England,  and  at  last 
openly  professed  Socinianism  or  Unitariauism,  publishing 
Hints  submitted  to  tlie  Serious  Attention,  of  the  Glergij,  No- 

bility, and  Gtentry  newly  associated,  and  Apeleutherus.  He 
was  elected  chancellor  of  the  University  of  Cambridge  in 
1768,  and  held  the  dignitv  to  his  death,  which  occurred  at 

Euston  Hall,  Suffolk,  Mar'.  14,  1811. 

drrasnano,  gra'an-yaa'no :  town  of  Italy,  near  CastcUa- 
mare  di  Stabia,  in  the  province  of  Naples;  20  miles  by  rail 
S.  E.  of  the  city  of  Naples  (see  map  of  Italy,  ref.  7-F)  ;  is  a 

bishop's  see,  has  a  collegiate  church,  is  celebrated  for  its  supe- rior wines,  and  has  mainifacturos  of  clotli  and  maccaroni. 

It  was  anciently  surrounded  with  ■Wlalls.     Pop.  8,611. 
Graham,  Charles  Kixnaird:  civil  engineer  and  soldier; 

b.  in  New  York  city,  June  3,  1824;  received  a  liberal  edu- 
cation, and  entered  the  U.  S.  navy  as  midshipman.  Soon 

after  his  enrollment  the  Mexican  war  broke  out,  and  the 
vessel  to  which  he  was  attached  was  ordered  to  the  Gulf  of 

Mexico,  where  he  devoted  himself  to  the  stu<ly  of  engineer- 
ing science.  At  the  close  of  the  war  he  returned  to  New 

York,  and  after  continuing  his  studies  for  several  years  be- 
gan private  practice.  About  1857  he  was  appointed  con- 

structing engineer  of  the  Brooklyn  navy-yard,  the  dry  dock 
and  landing-ways  being  constructed  imder  his  supervis- 

ion. On  the  outbreak  of  the  civil  war  he  and  upward 
of  400  men  in  his  employ  at  the  navy-yard  enliste<l  and  the 
Excelsior  Guard  was  organized,  of  which  Graham  was 
elected  major  subsequently.  He  served  throughout  the  war, 
part  of  the  time  with  the  Army  of  the  Potomac ;  was  made 
brigadier-general ;  commanded   a  guidioat   flotilla  on   the 

James  river,  and  took  part  in  the  attack  on  Fort  Fisher; 
soon  after  the  close  of  the  war  returned  to  New  York  and 

resinned  the  practice  of  his  profession;  in  Mar.,  1865,  was 
breveted  major-general  of  volunteer.s.  In  1873  he  was  ap- 

pointed chief  engineer  of  the  department  of  dcjcks,  and  in 
1878  surveycu'  of  the  ))ort  of  New  York  ;  was  naval  oflicerof 
it  1883-85.     D.  at  Lakewood,  N.  J.,  Apr.  15,  1889. 

(iraliani.  James  Duncan  :  topograpjhical  engineer;  b.  in 
Prince  William  co.,  Va..  Apr.  4,  1799;  gra<luated  at  the 
U.  S.  Military  Academy,  and  entered  the  U.  S.  army  as 
third  lieutenant  of  artillery  July,  1H17;  pronuited  to  be  sec- 

ond lieutenant  Oct.,  1817.  iirst  lieutenant  Sept.,  1819;  adju- 
tant at  the  JVlilitary  Academy  till  Fi^b.,  1819;  accompanied 

Maj.  Long  on  liis  Westc^rn  exploration  1819-21  ;  on  topo- 
graphical duty  1822-29;  he  was  transferred  as  assistant 

topographical  engineer,  and  continucul  on  railway  and  mili- 
tary surveys  1829-38 ;  promoted  to  lie  major  topographical 

engineers;  from  1838  lo  18.50  engagi'd  as  astronomer  to 
determine  the  boundary  between  the  U.  S.  and  the  repuljlic 
of  Texas;  commissioner  in  survey  of  the  northeastern 
boundary  of  the  U.  S. ;  head  of  the  scientific  corps  and 
principal  astronomer  to  determine  the  lioundary  between 

the  U.  S.  and  the  British  provinces ;  on  survey  of  "  Mason's 
and  Di.xon's  line,"  and  of  the  boundary  between  the  U.  S. 
and  Mexico.  Promoted  to  be  lieutenant-colonel  1861,  and 
colonel  of  engineers  1863,  and  engaged  in  tlie  survey  of  the 
lakes,  lighthouse  duty,  and  in  charge  of  harbors  on  the 
North  Atlantic  coast.     D.  in  Boston,  JIass.,  Dec.  28,  1865. 

(liraliaiu.  John,  Viscount  Dundee  and  Lord  Graham  of 
Claverhouse:  b.  near  Dundee,  Scotland,  about  1649;  studied 
at  the  University  of  St.  Andrews;  served  in  the  French 
and  Dutch  armies  1670-77;  was  made  captain  of  dragoons 
by  Charles  II..  and  sent  into  the  Western  Lowlands 
against  the  Covenanters ;  was  defeated  at  Drumclog,  but 
was  victorious  at  Bothwell  Bridge,  and  obtained  unenvi- 

able notoriety  by  his  atrocities.  In  1688  he  was  ennobled  by 
James  II.,  whose  cause  he  supported  against  William  III. 

At  Killiecrankie  Pass  he  defeated  William's  troops,  but  fell 
himself  July  27,  1689.  See  Na|)ier,  Jlemorials  and  Letters 
illustrative  of  the  Life  and  Times  of  John  Graham  of 
Claverhouse  (3  vols.,  1859-62) ;  Morris,  Claverhouse  (1887). 

Graham.  Thomas,  D.  C.  L..  P.  R.  S. :  chemist ;  b.  in  Glas- 
gow, Scotland,  Dec.  21,  1805;  educated  at  Glasgow  High 

School  and  the  Universities  of  CJlasgow  and  Edinburgh; 

passed  M.  A.  in  1826;  Professor  of  Chemistry  in  the  Ander- 
sonian  University  1830-37;  announced  the  discovery  of  the 
law  of  the  diffusion  of  gases  1834;  became  F.  R.  S.  1836; 
Professor  of  Chemistry  in  the  London  University  1837-55 ; 
master  of  the  mint  1855 ;  was  the  first  president  of  the 
Chemical  Society  1840 ;  president  of  the  Cavendish  Society 
1846.  He  first  fully  developed  the  theory  of  liquid  diffu- 

sion ;  made  numerous  and  important  discoveries  in  theoret- 
ical and  applied  chemistry,  and  became  widely  known  by 

liis  excellent  Elements  of  Chemistry  (1837).  D.  in  London, 
Sept.  16, 1869. 
Graham,  William  Alexander:  U.  S.  Senator;  b.  in 

Lincoln  co.,  N.  C.,  Sept.  5.  1804 ;  graduated  at  the  Univer- 
sity of  North  Carolina  in  1824;  studied  law.  and  in  1833 

entered  public  life  as  a  member  of  the  lower  branch  of 
the  State  Legislature,  of  which  he  was  several  times  chosen 
Speaker ;  was  a  member  of  the  IT.  S.  Senate  1841^3.  and 
Governor  of  the  State  1845-49;  was  Secretaiy  of  the  Navy 
under  President  Fillmore  until  1852 ;  in  1852  candidate  for 

the  vice-presidency  on  the  ticket  with  Gen.  Scott :  was  a 
member  of  the  Confederate  Senate ;  in  1866  was  a  delegate 
to  the  Union  convention  at  Philadelphia  called  to  sustain 
the  policy  of  Andrew  Johnson.  D.  at  Saratoga,  N.  Y.,  Aug. 
11,  1875. 

(lirahain  Bread  :  See  Bread. 

Grahainp.  James:  poet:  b.  in  Glasgow  in  1765.  and  edu- 
cated at  Glasgow  University.  He  became  a  lawyer  and  after- 
ward a  minister,  and  was  curate  of  Shipton.  Gloucestershire, 

and  Sedgefield.  Durham.  He  wrote  a  number  of  poems, 
mostly  in  lilnnk  verse,  the  best  known  of  which  are  The 
Sahbiilh  (1804)  and  Poems  on  the  Abolition  of  the  Slave- 
trade  (1810).    D.  Sept.  14,  1811.  H.  A.  B. 

Graham ite  :  a  fossil  form  of  asphalt  occurring  in  Ritchie 
CO..  West  Va. :  first  found  in  a  nearly  vertical  vein  which 
cut  the  inclosing  sandstones  of  the  Subcarboniferous  age 
nearly  at  right  angles  to  the  plane  of  their  stratification. 
In  aiipearance  it  resembles  some  kinds  of  highly  bitumi- 

nous coal,  liaving  a  slightly  fibrous  structure  and  resinous 
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fracture,  wit}i  a  black  or  l)rowtiish-l)l!ick  color.  It  was  for- 
merly used  for  the  nuinufaet  ure  of  oils  and  for  an  eurichcr 

of  gas;  also  for  roofing,  for  pavements,  and  as  an  eleetrie 
insulator.  When  distilled  it  yields  a  distillate  rieh  in  oils 
of  the  jiarallin  series  and  of  solid  i)arafKn.  It  belongs  to 
that  class  of  asphalts  occurring  in  injected  veins.  Petro- 

leum has  largely  superseded  it.  See  Asphaltic  Coal  and 
Bitumen.  S.  P.  Peckuam. 

Grahanistowu :  capital  of  the  Albany  district.  Cape  Col- 
ony, South  Africa;  100  miles  N.  E.  of  Port  Elizabeth  (sm 

map  of  Africa,  ref.  10-P):  lies  along  a  series  of  [larallel 
ridges  nearly  2,000  feet  above  sea-level;  has  an  Anglican 
cathedral,  built  from  the  design  of  Sir  George  Gilbert  Scott, 
and  a  Roman  Catholic  cathedral.  With  its  liroad  streets, 

trim  gardens,  well-built  schools,  and  jniblic  l)uildings,  it  re- 
sembles an  English  cathedral  town.     Pop.  6,903. 

(■rail.  The  Holy:  See  Sangreal. 
(iraiii:  See  Cerealia  and  Food. 

Grain  [special  use  of  grain,  seed  of  wheat  (the  gi-ain  being 
originally  determined  by  the  weight  of  a  grain  of  wheat), 
from  Lat.  granum,  a  grain  <  Indo-Eur.  grnum  >  Eng. 
com] :  the  unit  of  the  system  of  weights  prevailing  in  Great 
Britain  and  the  U.  S.  A  statute  of  Henry  III.  (1266)  en- 

acted that  32  grains  of  wheat  from  the  middle  of  the  ear, 
well  dried,  should  weigh  a  pennyweight,  of  which  20  should 
go  to  the  ounce;  but  finally,  in  the  twelfth  year  of  Henry 
VII.,  the  pennyweight  came  to  l)e  divided  into  24  grains. 

In  the  U.  S.  the  troy  and  the  apothecaries'  pound  each  con- 
tain 5,760  grains,  or  12  oz.  of  480  grains  each ;  while  the 

avoirdupois  pound  has  16  oz.  of  437i  grains  each,  or  7,000 
grains  to  the  pound.  There  are  15.43334874  grains  in  the 
gramme  of  the  French  or  metric  system  of  weights,  accord- 

ing to  Miller's  determination  made  in  1844. 
Grain  Coast:  the  former  name  of  the  coast  of  what  is 

now  Liberia,  in  Africa,  so  named  from  the  Grains  of  Par- 
adise (q.  v.),  formerly  an  important  article  of  trade  in  that 

region. 
Grain  Elevators:  buildings  designed  for  the  storage 

transfer,  and  handling  of  cereals.   The  old  and  crude  method 

The  main  house  which  holds  the  grain  is  built  upon  a 
pile  and  stone  foundation.  The  first  story  is  high,  and  con- 

tains the  posts  which  hold  up  the  su|)erstructure  and  all 
the  discharge  spouts.     The  bin  work  rests  upon   timbers 

Hopper 

Section. 

whicli  are  laid  on  and  fastened  to  the  supporting  columns, 
and  the  bins  vary  in  height  from  60  to  80  feet,  and  are  from 
10  to  13  feet  square.    The  floor  of  the  building  on  top  of 

Kellogg  elevator,  Buffalo,  N.  Y. 

of  handling  grain  consisted  in  the  eraiiloymcnt  of  men  to 
shovel  the  grain  into  bags  in  the  hold  of  a  vessel,  carry  these 
out  on  tlu'lr  backs,  then  empty  them  into  a  storehouse,  an 
operation  requiring  several  days.  By  the  method  of  ele- 

vating grain  by  machinery,  30,000  bush,  of  grain  can  be 
transferred  from  a  vessel  to  cars  or  canal  boats  in  an  hour. 
A  modern  grain  elevator  is  a  large,  higli  structure,  with  two 
or  three  unloading  towers  on  the  water-front,  one  of  the  tow- 
(^rs  being  stationary.  The  movable  towers  are  mounted  on 
car-wheels,  whic-li  run  on  a  double  railway  track,  each  tower 
having  its  own  moving  and  operating  nmchincry.  The  sta- 

tionary tower  is  built  on  the  middle  of  the  front,  with  the 
movable  towers  on  either  side. 

the  bins  is  called  the  machinery  floor,  for  in  this  part 

of  the  building  are  placed  the  "shafting  and  gearing  for driving  all  of  the  machinery  in  the  elevator.  A  wide  belt 

transmits  power  from  the  engine  below.  From  this  shaft- 
ing on  the  machinery  floor  all  of  the  stationary  or  inside 

elevator  legs  of  the  storehouse  for  the  distribution  of  the 
grain  to  the  different  liins  are  driven.  The  tops  of  these 
distributing  legs,  with  their  shafts  and  driving  pulleys,  are 
one  story  higher.  On  the  front  of  each  unloading  tower 
a  yirojection  is  built  with  a  slot  or  opening  for  operating 
the  marine  or  outside  elevator  leg.  A  marine  leg  is  a  large, 

long  double  box  of  sufficient  size  to  admit  of  cups  or  buck- 
ets, which  are  fastened  to  an   endless   ruljber  Ijelt.      The 
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bucket  in  going  up  maintains  an  n[iriglit  jmsition  until  it 
reaches  tlie  top  of  tlic  piilli'V,  over  wliirli  il  runs  and  dis- 

charges its  contenls.  It  reverses  itself  in  going  down  until 
the  bottom  of  the  leg  is  again  reaclu'd.  A  barge  or  vessel 
in  coming  to  bo  unloaded  moors  fit  the  dock  with  her 
middle  hatch  placed  opposite  the  stationary  tower,  the  un- 

loading leg  of  which  is  then  dropped  into  the  grain  in  the 
vessel  and  elevating  begins.  The  other  towers  are  moved 
opposite  the  hatches  of  the  vessel,  and  their  legs  also  are 
lowered  into  the  grain  which  is  drawn  to  the  legs  by  means 
of  steam-shovels.  The  grain  flows  through  openings  in  the 
foot  of  the  leg  to  the  buckets,  and  is  elevated  to  a  large 
receiver  built  in  the  tower  into  which  the  grain  is  admitted. 

Prom  the  receiver  the  gi'ain  is  drawn  into  a  hopper, 
weighed  and  dropped  to  the  foot  of  the  lofter  or  distribut- 

ing legs  in  the  main  house,  when  it  is  again  elevated  and 
spouted  into  store  through  spouts  arranged  at  the  heads  of 
the  inside  legs.  As  the  cargo  is  discharged,  the  craft,  re- 

lieved of  its  burden,  rises  in  the  water  on  an  even  keel. 
George  H.  Dunbar. 

Grains  of  Paradise:  the  seeds  of  the  Malaguetta  pepper 
{Amomtim  melegueta),  a  seitaminaceous  plant  of  West 
Africa;  cultivated  to  some  extent  in  Guiana  and  Trinidad. 
The  name  is  also  given  to  other  similar  seeds.  They  are  of 
a  fiery  quality,  and  are  used  in  giving  apparent  strength 
to  watered  spirits,  beer,  and  wine.  They  are  used  in  far- 

riery, and  their  aleoliolic  tincture  makes  a  good  stimulant 
in  some  eases  of  neuralgia. 

Grakle,  or  (ii'ackle  [from  Lat.  gra  cuius.  Jackdaw,  perhaps 
named  from  its  cry,  //;■«,  gra} :  any  one  of  several  bints  of  the 
starling  family,  such  as  the  paradise  grakle  (Acridotheres 
fristis)  and  the  Mi.na  Bird  {g.  v.),  or  Eulabes  rcligiusa,  na- 

tives of  India,  and  originally  in  the  genus  Gracula.  In  the 
U.  S.  the  name  is  given  to  various  iBirds  of  the  family  Ic- 
teridm,  the  most  familiar  being  the  purple  grakle  or  crow 
blackbird  ((^uiscdliif!  (jiiisrala)  of  the  Eastern  U.  S.  The 
boat-tailed  grakle  (Quiscalus  major),  known  locally  as  the 
jackdaw,  is  a  larger  bird  found  in  the  Southern  Atlantic  and 
Gulf  States.  The  rusty  grakle  (.yci/Acoyy/iKiy/;.?  caiDlinus)  is 
a  smaller  bird  with  a  range  from  the  Eastern  U.  S.  north- 

westerly to  Alaska.  The  name  grakle  probably  was  trans- 
ferred to  the  American  birds  because  their  general  appear- 

ance and  bronze-black  plumage  was  suggestive  of  the  East 
Indian  forms.  P.  A.  Lucas. 

tirallse  [from  Lat.  pi.  graJlo',  stilts.  See  Grallatores]  : 
a  name  ajjplied  to  various  groups  of  wading  birds  on  ac- 

count of  their  long,  stilt-like  legs.  The  group  is  very  luird 
to  define,  and  its  members  are  generally  distributed  in  sev- 

eral groups  or  orders.  In  the  system  of  Linnaeus  the  order 
GralkB  included  all  the  wading  birds,  and  Dr.  Stejueger 
uses  the  name  for  an  order  containing  all  the  waders  save 
the  ibises,  storks,  and  herons.  He  assigns  the  following 
characters  to  the  order  :  toes  partly  or  at  most  incompletely 
webbed,  palate  schizognathous,  the  vomer  usually  pointed, 
two  carotids,  and  feathers  with  aftershatts.  Ambiens  and 

semitendinosus  muscles  pi'esent,  the  latter  with  an  accessory 
slip.     See  Alectorides,  IIerouiones,  and  Lijmcol.e. 

P.  A.  Lucas. 

Grallato'res  [Mod.  Lat.,  lit.,  plur.  of  Lat.  graUa'tor,  one 
who  walks  on  stilts,  deriv.  ol  gralla  re,  walk  on  stilts,  deriv. 

of  gral'lcB,  stilts,  dimin.  of  gra'dus,  step]  :  a  term  practically 
synonymous  with  Grall.b  (q.  v.),  but  less  frequently  em- 

ployed. Dr.  Reichenow  uses  it  as  the  name  for  a  "  series  " 
of  birds  comprising  the  waders,  the  Thiniicoridce,  true 
quails  (Turnicidii'),  and  sand-grouse.  P.  A.  L. 

tJramin'ciu:  See  Grasses. 

(iramniar  [M.  Bug.  gramere.,  from  0.  Fr.  gramaire  > 
¥t.  grammaire  <  Low  Lat.  *  gramma  ria,  liy  analngy  with 
words  ending  in  -aria  for  Lat.  gramma  tica  =  Gr.  -ypaiiiiaTtKii 
(sc.  rdxpri-  art),  grammar,  liter,  fem.  of  ypaiiixaTmSs.  pertain- 

ing to  letters,  deriv.  (if  ypifjijia.  *  ypi<piia.  deriv.  of  ypa.(peiii, 
write,  engrave] :  tlie  science  of  the  phenomena  of  language. 
When  the  basis  of  arrangement  is  the  form  and  relation 
which  these  phenomena  present  in  actual  use,  the  science  is 
called  descriptive  grammar.  When  the  basis  is  their  rela- 

tion to  an  order  of  historical  develojunent,  the  science  is 
called  historiral  grammar.  When  the  basis  is  their  relation 
to  the  general  prinei|iles  which  govern  the  rise  and  growth 
of  language  in  general,  the  science  is  called  general  or 
philosophical  grammar.  Most  school  grammars  belong  to 
the  descriptive  class,  though  a  tendency  has  shown  itself  in 
the  latter  half  of  the  nineteenth  century  to  seek  aid  even 

here  from  the  histoi'ieal  firinciple  so  far  as  it  can  be  done 
without  eompromising  clearness  of  stateirierit  regarding  the 
existing  fads.  Thus  the  imrely  descriptive  grammar  for- 

merly explained  the  case-construction  in  Lat.  Hujncp,  fuit  as 
the  "genitive  of  place,"  but  regard  tor  Athenis,  (kirlhagine, 
ruri,  etc.,  has  shown  it  to  be  mony  advantageous,  even  for 
descriptive  purposes,  to  adopt,  iiartially  at  least,  the  historic- 

al point  of  view  for  the  classification  of  these  cases,  and  to 
explain  them  as  locatives,  as  relies  of  an  cjIiI  casc^,  which, 
though  entirely  hidden  to  the  methods  of  descriptive  gram- 

mar, can  be  clearly  identified  and  ti'aced  by  the  use  of  the 
comparative  method  of  historical  grannnar. 

Historical  gramnuir  deals  with  the  fads  as  .standing  in  a 
line  of  historical  develojiment.  It  gives  meaning  to  the  ap- 

parently arliitrary  systems  of  descriptive  grannnar  Ijy  as- 
signing them  to  a  (dace  in  the  order  of  cause  and  effect. 

Descriptive  grammar,  as  involving  observation  and  a  com- 
plete collection  and  survey  of  the  facts  as  they  occur  in  use, 

must,  however,  always  precede  even  the  first  applie.-itions  of 
the  historical  method,  and,  as  presenting  the  materials  of  a 
language  according  to  the  relations  which  they  hold  in  the 
linguistic  sense  of  those  who  speak  it,  represents  the  only 
grammatical  method  by  which  a  foreign  tongue  is  to  be  ac- 

quired. The  application  of  the  modern  com])arative  method 
to  the  science  of  historical  grammar  has  enabled  it  to  ex- 

tend its  arrangement  and  explanation  of  tacts  back  beyond 
the  point  where  the  records  of  the  individual  language  first 
begin.  (See  Comparative  Philology.)  Historical  grammar, 
in  which  the  method  by  comparison  predominates,  is  there- 

fore often  called  comparative  grammar.  This  is  especially 
the  case  with  those  languages  in  which  the  scantiness  of 
earlier  records  compels  a  more  exclusive  resort  to  the  indi- 

cations afforded  by  comparison.  Thus  the  historical  study 
of  Lithuanian,  whose  earliest  records  belong  to  the  sixteenth 
century,  can  not  proceed  far  without  comparison,  first  with 
the  closely  related  Lettic  and  Old  Pnjssian,  then  with  the 
Slavic  languages,  finally  with  the  other  branches  of  the 
Indo-European  family;  whereas,  on  the  other  hand,  the 
study  of  Modern  English,  with  its  rich  background  of  Mid<lle 
English  and  Ohl  English,  is  pre-eminently  historical.  Com- 

parative gramnuir  is  therefore  only  an  auxiliary  method  of 
historical  grtmmar.  A  good  example  of  the  best  modern  type 

of  the  descriptive  grammar  is  found  in  Whitney's  Sanskrit 
Grammar.  It  presents  and  classifies  the  facts  as  they  ap- 

pear in  use.  without,  however,  ignoring  or  doing  violence  to 
the  historical  relations  of  the  facts.  A  more  distinctively 

historical  grammar  is  Braune's  Althorhdnilschi'  (rranimatik, 
or  Siever's  Aiigelsdchsische  Orammatik  (Engl,  trans.),  wliile 
an  illustration  of  the  ]iredominance  of  the  comparative 

point  of  view  will  be  found  in  Brugmanu's  Oriechische Grammatik. 
Philosophical  or  general  grammar  deals  with  the  principles 

that  underlie  all  languages.  It  considers  questions  con- 
nected with  the  origin  of  language,  the  connection  of 

thought  and  expression,  the  action  of  phonetic  law,  motives 
to  sound-change,  association  of  forms,  formation  of  the 
syntactical  categories,  division  into  dialects,  relatiim  of 
standard  language  to  dialect,  mixture  in  language,  varieties 
of  type  or  structure,  valuation  of  languages,  etc.  Under 

this  head  are  to  be  classed  works  like  Paul's  Frincipien  der 
Sprachgeschichte.  (Engl,  trans.),  Whitney's  Life  and  Growth 
of  Language,  von  der  Gabelentz's  Die  Sprachwissenschaft, 
ihre  Aufgabeii,  Meilioden.  und  bislierige  Ergelmisse,  Stein- 

thal's  U'rsprung  di-r  Sprache  and  Charakterisfik  der  haupt- sachlichsten  Ti/pen  des  Sjjrac/ibaus,  as  well  as  the  earlier 
works  of  Wilhelm  von  Humboldt,  the  pioneer  in  this  field. 
Grammar  is  not  only  a  science,  but  an  art,  inasmuch  as  it 

offers  a  systematic  guide  to  correct  usage.  It  was  called  an 

art  (Te'xi"))  by  many  of  the  early  Gi-eek  grammarians.  The 
earliest  manual  of  grammar,  that  of  Dionysios  Thrax  (sec- 

ond century  B.  o.)  is  entitled  Tex''V  Awmalov  ypa/xinaTiKoS.  and 
was  known  at  Rome  as  the  Arsgrammatica.  (Jranmiarwas 

called  an  art  (rtxyv)  in  distinction  from  tVio-T^/j?).  a  science, 
such  as  astronomy,  on  the  one  hand,  and  from  iiaweipta.  em- 

piricism, on  the  other.  It  conformed  reasonably  to  Aris- 
totle's definition  of  an  art  as  "  methodical  skill  with  practical 

adaptation."  t^x^V  i<^Tlv  e^ts  &Sov  rov  (Tvfi<p4povTos  TrotTjTiKii. 
Arising  at  a  time  when  the  purity  of  Greek  speech  was  seri- 

ously threatened  by  the  wide  extension  of  its  use.  the  art  of 
graiimuir  found  from  the  beginning  an  important  practical 
use  in  nuiintaining  correct  standards  of  Attic  speech. 
Grammar  as  taught  in  the  common  schools  is  pre-eminently 
an  art.  Its  chief  aim  is  by  methodical  instruction  to  estab- 

lish and  maintain  correct  standards  of  native  speech. 
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The  impulse  to  a  grammatical  scienco  appears  independ- 
ently among  but  few  of  the  peoples  of  early  history.  The 

necessity  of  pi>rpelMiitiii};the  knowledge  of  the  language  and 
literary  moniinienls  of  the  Sumero-Accadian  civilization, 
whieli  they  had  inherited,  caused  the  Assyrians  to  construct 

vocabularies,  syllabaries,  ti'anslations,  and  systems  of  para- 
digms of  this  language.  The  Egyptians  invented  methods 

of  recording  words  and  then  sounds.  The  ('hinese  devel- 
oped in  the  study  of  their  ancient  literature  a  science  of 

textual  criticism  and  of  lexicogra|jhy,  though  the  impulses 
to  gramraalical  work  in  the  proper  sense  unquestionalily 
came  first  from  India,  as  was  also  the  case  in  Jajian.  Tln^ 
only  two  peoples,  however,  who  independently  devekiped 
complete  grammatical  systems  were  the  Hindus  and  the 
Greeks,  and  it  is  upon  the  foundations  laid  by  them  that  the 
entire  structure  of  modern  grammatical  science  rests.  With 

the  Hindus  the  science  of  gi'ammar  arose  in  immediate  con- 
nection with  the  study  and  interpretation  of  their  sacred 

books,  and  served  the  main  purpose  of  explaining  and  of 
maintaining  in  purity  of  form  the  ancient  or  classical 
standard  language,  the  .Sanskrit,  which  had  ceased  to  be 
the  language  of  the  people  and  was  regarded  as  the  peculiar 

property  of  the'priestly  class.  The  transparency  of  forma- 
tion characteristic  of  this  language  admitted  of  its  analy- 

sis into  its  constructive  elements.  With  the  Hindu  gram- 
marian originated  the  identification  and  clear  definition  of 

root,  suffix,  tense  sign,  mode-sign,  inflexional  ending,  etc. 
They  observed  and  discussed  the  exact  character  of  sounds, 
their  changes  and  combinations,  the  laws  of  stem-formation, 
inflection,  and  composition  with  an  accuracy,  fineness,  and 
completeness  that,  upon  the  discovery  of  the  Sanskrit  lit- 

erature, evoked  the  admiration  and  amazement  of  European 
scholarship.  The  rise  of  the  science  of  comparative-his- 

torical grammar  distinctly  dates  from  this  discovery  at  tlie 
end  of  the  eighteenth  century.  The  vast  materials  of  Hindu 
grammatical  science  find  their  completest  summary  in  the 
marvelous  grammar  of  Piinini  (probably  fourth  century  B.  c), 
which  is  a  collection  of  about  four  thousand  sharply  con- 

densed rules.  See  Panini's  Grammatik  herausgegehen ubersefzt  erlduterl  und  mit  verschiedoien  Indices  versehen, 
by  Otto  Bohtlingk  (1887). 

The  beginnings  of  Greek  grammar  are  found  in  the  works 
of  the  philosophers.  Aristotle  partly  identified  and  defined 
the  parts  of  speech,  and  the  Stoics  added  to  his  results,  but 
the  essential  work  of  constructing  a  grammatical  system  lay 
with  the  professional  grammarians  who  from  tlie  third 
century  B.  c.  onward  are  found  in  connection  with  the  Mace- 

donian courts  of  Pergamon  or  Alexandria,  or  in  the 
schools  of  Athens  or  Rhodes.  Especially  at  Alexandria  as- 

sembled themselves  about  the  great  library  founded  by 
Ptolemy  Philadelphus  II.  a  notable  body  and  succession  of 
grammarians.  Among  the  earliest  of  these  are  Zenodotus, 

Ei-atosthenes,  Aristophanes  of  Byzantium,  and  Aristarchus. 
The  influence  of  Aristarchus  (second  century  B.  c),  especial- 

ly through  his  puiiils  and  interpreters,  who  extend  in  a  long 
line  down  to  Herodianus  (second  century  a.  d.),  was  of  the 
supremest  importance  not  only  for  the  formation  of  a  gram- 

matical system,  but  for  the  establishment  of  standards  for 

textual  criticism.  Among  the  grammarians  of  Aristarchus's 
school  was  Dionysios  Thrax.  whose  little  handbook  of  gi-am- 
mar  became  the  basis  for  all  the  Greek  grammars  down 
almost  to  modern  times,  and  determined  the  traditions  of 
school  grammar  for  the  entire  Occident.  In  the  fifth  cen- 

tury A.  D.  it  was  translated  into  Armenian,  and  in  the 
sixth  into  Syriac.  In  the  twelfth  century  it  was  put  into 
the  form  of  a  catechism  (ipwTriiiaTa),  and  as  such  formed  the 
basis  of  the  grammars  with  wliich  such  scholars  as  Chryso- 
loras,  Gaza,  Lascaris,  and  Chalcondyles  spread  the  Greek 
learning  of  the  Renaissance  in  Italy.  Among  the  followers 
of  Aristarchus  were  also  Ammonius,  ApoUodorus,  Ptole- 
maeus  Asealonites,  Demetrius  Ixion,  Dionysios  of  Halicar- 
nassus,  Tyrainiion,  Tryphon,  Didymus,  Aristonicus,  Apollo- 
nius  Dyscolus.  and  llerodian.  Among  the  Romans  tlie 
science  of  grammar  was  left  largely  to  Greek  scholars, 
many  of  whom,  like  Didymus,  Apollonius  Dyscolus,  and 
Herodian,  found  in  Rome  an  appreciative  reception.  Of 
the  native  grammarians  M.  Terentius  Varro,  a  contempo- 

rary of  Cicero,  occupies  the  first  position  by  reason  of  the 
value  of  his  reports  concerning  the  materials  of  the  older 
Latin  and  the  Italic  dialects.  vElius  Stilo  and  Servius  are 
also  to  be  mentioned,  and  Priscianus  of  Constantinople 
(fifth  century  a.  u.)  in  his  famous  institutiones  grammaticce 
pressed  into  the  service  of  the  Latin  tongue  the  best  of  the 
doctrines  of  the   Greek   grammarians.     The   grannnatical 

work  of  the  Greeks,  in  sliarp  distinction  from  that  of  the 
Hindus,  had  its  rise  in  philosophical  spcenlalion,  and  later 
freed  itself  from  the  leading-strings  of  metapliysics  only  as 
the  accumulation  of  collected  facts  compelled  it.  The  first 
question  which  engagit^l  its  attention  was  that  of  the  relation 
between  expression  and  idea.     Was  the  word  by  nature  and  i 
right  ((piafi.)  or  only  by  convention  (dtafi,  i/i/xif)  the  expres-  { 
sion  of  the  idea  %    Throughout    the  wliolc  liistory  of  the  \ 
Greek  study  of  grannuar  ran  also  the  controversy  between  i 
anomaly  iavwiaaXia)  and  analogy  (dvoAoyio);  viz.,  shall  the  ir- 

regularities or  the  regularities  of  language  constitute  the  cri- 
terion for  judging  it  i  The  practical  activity  of  the  science 

addressed  itself,  however,  in  foremost  regard  to  the  interpre- 
tation and  establishment  of  the  text  of  Homer,  and  herein  at 

least  it  i)resents  a  ijarallel  to  the  work  of  the  Indian  gram- 
marians. 

The  traditional  descriptive  grammar  generally  divides  it- 
self under  four  main  heads,  orthograjjhy,  etymolWy.  syntax, 

and  prosody.  Orthography  deals  with  sounds*imd  their 
symbols,  letters,  and  with  the  grouping  of  these  into  sylla- 

bles and  words.  In  the  modern  historical  grammar  this 
is  replaced  by  phonetics,  or  the  jdiysiology  of  sounds,  pho- 

nology, or  the  history  and  relation  of  soimds,  and  the  history 
of  writing  with  its  special  disciplines,  epigraphy,  and  palae- 

ography. Etymology  treats  of  the  parts  of  speech  and  their 
inflexions,  and  in  historical  grammar  is  re|]la<-ed  by  the  his- 

torical study  of  iiitlcxions  or  accidence  and  of  word-forma- 
tion, including  composition  and  derivation  (suifixes  and  pre- 

fixes). The  traditional  division  of  accidence  into  declension 
and  conjugation  does  not  represent  any  fundamental  differ- 

ence of  pjurpose.  Conjugation  (Lat.  con  +  jnngere,  join)  is 
a  translation  of  Gr.  m(vyia  iaiv,  with  +  Qvy-,  join),  and  de- 

noted the  grouping  of  like  inflected  verbs.  It  was  origi- 
nally and  correctly  viewed  as  a  subdivision  of  kXiVis  (inflec- 

tion). Inflection  or  declension  (xKiais)  was  so  named  because 
the  various  inflections  were  viewed  as  deflections  from  the 

upright,  as  represented  in  the  leading  form.  Thus  the  nom- 
inative was  called  the '■  upright "  case  (fiSda.  casus  rectus), 

the  others  "  olilique  '"  (irAa^ioi).  The  cases  are  so  many  "  fall- 
ings "  (irriiafis.  casus).  Aristotle  calls  the  tenses  other  than 

the  present  "  oblique  "  (irKdywi).  Syntax  treats  of  the  ar- rangement of  words  into  sentences  according  to  the  functions 

expressed  in  their  form.  It  deals  with  meaning, as  "etymol- 
ogy "  does  with  form.  The  modern  historical  syntax  seeks 

to  show  how  the  functions  expressed  by  form  and  the  types 
of  construction  in  sentences  are  historically  conditioned  and 
developed.  Prosody  treats  of  the  laws  of  versification  as  re- 

lated to  the  quantity  and  accent  of  syllables. 
Bibliography. — Steintlial,  GescMchte  der  Spracliwissen- 

schafl  bet  den  Griechen  und  Romer?i  (1863 ;  2d  ed.  1890) ;. 
von  der  Galjelentz,  Die  Sprachwissenschaft  (1891) ;  Paul,^ 
Principien  der  Sprachgesehichte  (2d  ed.  1886) ;  Benfey,  Ge- 
scJtichte  der  Sprachwissenschaft  (1869):  Grober,  Methodik 

und  Aiifgaben  der  sprachw.  ForscJiung,  Grober's  Grundriss 
der  roman.  Philologie,  i.,  209  fi".  (1886);  Sweet.  A  New  En- 

glish Grammar,  Logical  and  Historical  (1892) ;  Delbrtick, 
Einleitung  in  das  Sprachshidium  (2d  ed.  1885.  Eng.  trans.). 

Benj.  Ide  Wheeler. 

Graiiiniatens  (in  Gr.  rpa^/mTciis) :  an  Athenian  .secretary 
or  clerk.  There  were  several  kinds  of  clerks  in  Athens  :  the 

humblest  were  professional  clerks,  paid  by  the  state,  and  be- 
longed to  the  lowest  classes,  or  else  they  were  slaves  owned 

by  the  state.  Clerks  of  this  kind  were  attached  to  a  host  of 
petty  offices,  such  as  the  office  of  magistrate.  But  there 
were  also  several  kinds  of  clerks  of  higher  rank,  such  as  the 
clerk  of  the  senate,  who  was  a  senator  elected  by  his  col- 

leagues. Of  high  rank  was  the  clerk  of  the  Pryta^'y  (q.  c.) 
in  office  ;  he  was  elected  by  lot  and  his  duty  was  to  preseiwe 
the  enactments  of  the  Prytany,  and  his  name  was  placed  in 
the  enactment  as  a  guarantee  of  accuracy  and  to  date  the 
document.  The  clerk  of  the  city  was  elected  by  the  people, 
and  it  was  his  duty  to  act  as  the  clerk  of  the  public  assem- 

blies, keep  the  records,  etc.  To  the  clerks  of  high  rank  1  e- 
longed  the  antigrapheus  (the  auditor  or  check-clerk)  of  the 
senate,  who  was  responsible  to  the  people  for  the  accounts 
and  enactments  of  the  senate.  The  antigrapheus  of  the 
treasury  was  elected  by  the  people,  to  whom  he  was  respon- 
silile  for  the  accuracy  of  the  accounts  of  all  the  officials  of 
the  treasury.  See  Bockli.  Sfaatshausfiall  der  Athener.  i., 
252  ft.;  Hille,  De  scribis  Atheniensiuin  publicis  (Leipzig, 

1878) ;  Kornitzer,  De  scribis pnblicis  Atlieniensiiim  (Vienna- 
Ilernals,  1883) ;  Schaefer,  De  scribis  senatuspopiilique  Athe- 
niensiuni'  (Grcifswald,  1878);  Heydeman,  De  senatu  Athe- 
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niensium  quceJiones  epiyraphii-tv  (Stxassburg,  1880) ;  Ilartel, 
Studitn  iiber  Attisc.kes  Staalsrecht  und  Urkimdenwesan 
(Vienna,  1878).  J.  R.  S.  Steurett. 

Graiiime,  oi-  (Jram  [=  Fr.  gramme  <\iat.  r/r(tm'ma  = 
Gr.  ypaiifia.  a  small  wi'ij^lit,  liter.,  a  letter,  deriv.  of  ypdrpfiv, 
write] :  the  unit  of  weif^lil,  in  tlie  metric  system  of  weiglits 
and  measures.  Tlieoreticidly  it  is  tlie  weight  in  vacuo  of  a 
cubic  centimeter  of  distilled  water  at  the  temperature  of 

maximum  density,  assumed  to  lie  4'C.  orii'J'l  F.  Prac- 
tically it  is  the  one-thousandth  part  of  the  weight  of  the 

kilogramme  in  jilatinum,  deposited  on  June  22,  17!ti1,  in 
tlie  Palace  of  the  j\i'cluves  in  Paris,  by  tlie  international 
commission  appointed  to  fix  the  standards,  who  on  that 
day  completed  their  work.  (See  Metric  System.)  Tlie 
original  determination  of  this  standard  was  made  in  17!to 
with  great  care,  by  Mr.  Lefevre  Gineau,  a  member  of  the 
commission.  It  was  adopted  as  representing  exactly  the 
weight  in  vacuo  of  1  cubic  decimeter  of  water  under  the 
conditions  above  named.  Its  weight  in  British  grains  has 
since  been  cai'efully  ascertained  on  three  occasions,  viz. : 
liy  Hassler,  chief  of  the  U.  S.  Coast  Survey,  in  1833 ;  by 
KupfTer,  of  St.  Peterslmrg,  in  1841  :  and  by  Miller,  of  L<5ii- 
don,  in  1844.  Tliesc  deteniiinations  are  severally  as  fol- 

lows: Hassler,  ir,,4:!:'.-l(J(W ;  Kupffer,  15.433-36186;  Miller, 
l."),433-34847.  Millei-'s  determination  has  Ix'en  officially 
adopted  by  the  liritish  Standards  Bureau,  and  is  hence  gen- 

erally acee|ited.  But  as  the  officially  adopted  length  of 
the  meter  in  England  is  39'3707y  inches,  and  the  officially 
adopted  weight  of  the  cubic  inch  of  distilled  water  in  vacuo, 

at  63°  F.  (353-734  grains)  reduced  by  Miller's  coefficient  to 
39-1°  F.  is  353-00453  grains,  it  results  from  the  combination 
of  these  numbers  tliat  the  stauilard  kilogramme  of  the 

Archives  is  7'77118  grains  too  light.  Kupffer,  on  the  oilier 
hand,  found  tlie  weight  of  the  cubic  inch  of  water  in  vacuo 

at  13J-'  R.  =  16.67°  C.  =  03°  F.,  to  be  only  353-598  grains  ; 
and  taking  this  with  his  determination  of  the  weight  of 
the  standard  kilogramme  (which  exceeds  that  of  Miller  only 

by  the  minute  fraction  0-01313  gr.),  a  cubic  centimeter  of 
water  at  maximum  density  weighs  in  vacuo  1,000-0115 
grammes,  or  only  about  one-sixth  part  of  a  grain  more  ttian 
the  standard  kilogramme.  On  this  Mr.  Chisholm,  Warden 
of  the  Standards  to  the  British  Government,  remarks  (Sec- 

ond Report  of  (he  British  Standards  Commission,  1860)  tliat 

"  if  Capt.  Clarke's  more  recent  valuation  of  tlie  meter  =  39-- 
370433  English  inches,  be  taken  as  tlie  base,  a  culiio  deci- 

meter of  water  at  its  maximum  density  weighs  0-015 
gramme  or  0-33145  grains  less  than  a  kilogramme,"  and 
that  "  if  the  mean  of  these  two  computations  be  taken,  the 
weight  of  a  culiic  decimeter  of  water  at  its  maximum  den- 

sity will  be  only  0-00175  grammes,  or  0-037  grains  less  tlian 
a  kilogramme." 

It  is  still  unsettled  what  is  the  true  weight  in  British 
grains  of  a  cubic  inch  or  of  any  other  given  volume  of 
water;  and  hence  it  is  equally  uncertain  wliat  is  the  amount 
of  discrepancy,  if  any,  between  the  .actual  or  legal  and  the 

theoi'etic  weiglit  of  the  standard  kilogramme.  A  summjiry 
of  the  results  of  investigation  up  to  1833  on  the  weight  of 

the  cubic  inch  of  water  may  lie  found  in  Hassler's  first  and 
large  Report  on  Weiglits  and  Measures  made  in  that  year  to 
the  Secretary  of  the  Treasury  of  the  U.  S.  The  substance 

of  Ku]ift'er's  results  is  given  in  the  Sixth  Appendix  to  the Second  Report  of  the  British  Standards  Commission,  made 
in  1869  and  published  as  a  blue  book.  A  discussion  of  the 

whole  subject  may  lie  found  in  F.  A.  P.  Barnard's  essay,  The Metric  System  (1872). 

The  gramme  —  15-43  grains,  though  the  unit  base  of  the 
system  of  metric  weights,  is  the  practical  unit  only  wliere 
small  quantities  are  concerned,  as  in  medicine,  chemistry, 
coinage,  etc.  The  usual  commercial  unit  is  the  kilogramnie 

=  2-30463  lb.  avoirdupois.  It  should  be  observed  that  this 
equivalent  of  the  kilogramme,  wliicli  is  commonly  received, 
is  a  weight  in  vacuo,  and  involves  consequently  for  ordi- 

nary uses  a  trivial  error. 

(irainilioiit,  grali'myi'i' :  town  of  Belgium,  in  1  he  prov- ince of  East  Flanders;, on  the  Pender  :  14  miles  by  rail  S. 
by  E.  of  Ghent  (see  map  of  Holland  and  Belgium,  ref.  9-C). 
It  has  an  episcopal  seminary  and  manufactures  of  damasks, 

linen,  cotton,  and  black  lac'es.     Pop.  9,746. Gramraoiit.  Order  of.  called  also  (JrandnKiiitnins:  an 
order  of  monastics  establislied  at  Muret.  near  Limoges,  in 
Prance,  in  1073,  by  Stephen  of  Thiers,  who  wore  a  shirt  of 
steel  rings  and  slept  in  a  coffin.  He  took  the  title  of  cor- 

rector.    Gregory  VII.  imposed  the  rule  of  St.  Benedict.     In 

1124,  after  Stephen's  death,  the  order  was  removed  to Grandmont,  whence  it  took  its  name.  It  had  a  verbal  or 
traditional  rule,  derived  from  its  founder  and  afterward 

reduced  to  writing.  'J'he  (Jrandmontains  were  afterward 
very  numerous  and  much  respected.  'J'hey  were  at  first  al- 

lowed to  hold  no  lands  or  churches,  'i'his  was  one  of  the 
orders  whose  memliers  were  known  as  Bons  Hoinmes.  Tlie 
order  perished  at  the  lime  of  the  French  Revolution,  hav- 

ing degenerated. 

(ilraiiKnit,  gi-iiirmSn'.  Piiilihkrt,  Count  de:  courtier;  b. 
in  France  in  I(i21  ;  served  in  the  French  armies  in  Ger- 

many, Burgundy,  and  Spain ;  chiefiv  famous  for  his  scan- 

dalous intrigues  at  the  French  and"  English  courts.  Hav- ing sednceil  Eliza  llaniillon,  a  Scottish  lady,  he  was  com- 
pelled by  her  In-other,  aflerward  Count  Anthony  Hamilton, 

to  marry  her  (ItJO-l).  He  re-entered  the  French  service  in 
the  Low  Countries,  and  died  Jan.  10.  1707.  Count  Anthony 
Hamilton  published  in  French  his  Mhnoires  (1713),  a  brilf- 

iant  narrative  of  Gramont's  exploits  in  love  and  at  the  gam- 
ing-table, well  known  in  the  English  translation.  Among 

English  editions  is  that  by  Bohn  (1846). 

(irraiii'i)iaiis :  a  range  of  mountains  in  the  western  part 
of  Victoria,  Australia,  stretching  from  N.  to  S.  in  a  curve 
around  the  basin  of  Glenelg  and  its  affluents.  The  highest 
peak  is  5.600  feet  above  the  sea. 

Grain])iaii$ :  a  range,  or  rather  system,  of  mountains 
which  traverse  Scotland  from  N.  E.  to  S.  W.,  from  the 
Atlantic  to  the  North  Sea,  and  form  the  liighlands  of 
Aberdeenshire,  Kincardineshire,  Forfarshire,  and  Perthshire. 
The  highest  point  is  Ben  Nevis,  4.406  feet :  the  general 
height  is  from  3.000  to  3.000  feet.  Toward  the  N.  the 
Grampians  send  forth  ranges  of  wild  mountains,  forming 
extensive  highlands  :  towards  the  S.  they  slope  more  gently. 

Grampus  [from  Ital.  gran  pesce,  or  Span,  grandpez  < 
Lat.  grandis  piscis,  gresit  fish] :  popular  name  for  almost 
any  good-sized  cetacean  ;  applied  not  only  to  such  forms  as 
the  blackfish  (Glohiocephalus)  and  killer  (Orca),  but  to  some 
of  the  Delphinida',  and  smaller  finback  wliales.  Strictly 
speaking,  it  liclongs  to  the  members  of  the  genus  Grampus, 
a  division  of  the  blackfish  family,  distinguished,  aside  from 
more  technical  characters,  by  having  no  teeth  in  the  upper 
jaw,  and  liut  few  (four  to  fourteen)  in  the  front  portion  of 
the  lower  jaw.  The  best-known  species,  tlie  gray  grampus 
(Orampiis  grisens),  is  slaty  gray,  mottled  and  streaked,  is 
about  8  or  10  feet  long,  and  is  found  in  the  North  Pacific, 
North  Atlantic,  and  the  Mediterranean.  F.  A.  Lucas. 

Gran,  graan :  town  of  Hungary ;  on  the  right  bank  of 
the  Danube;  25  miles  N.  W.  of  Budapest  (see  map  of  Aus- 

tria-Hungary, ref.  5-G).  It  is  one  of  the  oldest  towns  of 
Hungary,  being  the  birthplace  and  residence  of  St.  Stephen, 
the  first  king,  and  it  is  still  a  handsome  and  lively  place. 
It  is  the  see  of  the  Primate  of  all  Hungary,  an  archbishop 
of  the  Latin  rite,  and  has  a  most  beautiful  though  yet  un- 

finished cathedral.  Its  trade  in  wine  is  considerable.  Pop. 

8,932. 
Granacci,  graa-naat'che'e,  Francesco:  a  Florentine  paint- 
er ;  b.  ill  1477.  Lorenzo  de'  Medici  protected  him,  and  he 

studied  in  his  garden,  wliere  he  became  an  ex]jert  draughts- 
man, following  tlie  lead  of  Michaelangelo,  whose  friend  he 

was.  He  studied  also  with  Domeuico  Ghirlandajo.  His 
work  is  chiefly  to  be  found  in  Florence,  and  is  of  a  decora- 

tive character.     D.  at  Florence  in  1554.  W.  J.  S. 

Granada,  gnili-naa'da  [Span.,  liter.,  pomegranate] :  one 
of  the  largest  and  richest  kingdoms  which  the  Moors  es- 

tablished in  Sjiain.  It  comprised  the  three  modern  provinces 
of  Malaga,  Granada,  and  Alraeria,  and  liad  an  area  of  11,063 
sq.  miles  of  the  most  diversified  and  fertile  land,  bordering 
S.  on  the  Mediterranean,  and  traversed  by  tlie  .Sierra  Neva- 

da, from  whose  lofty  snow-clad  peaks  the  ground  gradually 
sinks,  through  beautiful  terraces,  into  the  low  and  hot  plain 
of  Andalusia.  In  the  time  of  the  Romans  this  territory 
belonged  to  the  province  of  B.Ttica.  After  the  invasion  of 
tlie  Moors  in  the  eighth  century  it  formed  part  of  the  king- 

dom of  Cordova  until  1235,  when  it  rose  into  an  independ- 
ent kingdom,  with  Gr.anada  as  its  capital.  Here  the  ge- 
nius of  the  Jloorisli  people  had  its  finest  and  happiest  inspi- 

rations. The  land  \yas  densely  peopled,  the  soil  excellently 
cultivated,  and  the  kingdom  covered  with  works  of  wonder- 

ful architecture  and  engineering.  The  most  delicate  prod- 
ucts of  art  and  industry  passed  from  here  to  all  the  mar- 

kets of  the  world,  and  a  considerable  influence  was  exercised 
on  the  civilization  of  Europe— on  its  science,  its  morals. 
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and  its  customs.  Hut  in  141(2  the  kingdom  of  Granada  was 
conquered  by  Ferdinand  and  Isabella,  and  in  1310  the 
Moors  were  expelled  from  Spain.  The  works  of  irrigation 
stopped  operation,  the.  plantations  withered  away,  the 
gloom  of  tlie  Inquisition  fell  like  a  frost  on  the  sciences 
and  arts,  and  the  splendor  of  Granada  was  gone.  The 
present  province  of  Granada  has  an  area  of  4,937  sq.  miles. 
Pop.  (1887)  484,841. 

(ifriinada :  city  of  Spain  ;  the  capital  of  the  province  of 
Granada  (see  map  of  Spain,  ref.  19-F).  It  is  built  on  two 
spurs  of  the  northern  range  of  the  Sierra  Nevada,  at  an  ele- 

vation of  2,445  feet  above  the  level  of  the  sea,  and  lias  a 
most  delightful  climate,  the  atmosphere  being  refreshed  by 
tlie  breezes  from  the  snowy  peaks  behind  the  city.  Below  it 
stretches  the  Vega,  the  plain  of  Granada,  watered  h\  the 
Jenil  and  the  Darro,  and  once  remarkable  for  its  high  state 
of  cultivation.  Granada  is  the  see  of  an  archbishop,  and 
has  a  university  founded  in  1.531,  and  yearly  attended  by 
several  hundred  students,  and  a  large  cathedral,  most  gor- 

geously decorated  with  variegated  marble  and  containing 
the  monuments  of  Ferdinand  and  Isabella.  But  its  chief 
interest  it  derives  from  its  historical  remains.  It  was 
founded  by  the  Moors  in  the  eighth  century,  and  became  in 
1348  the  capital  of  the  kingdom  of  Granada.  As  such  it 
was  one  of  the  most  splendid  cities  the  world  ever  saw.  It 
had  400,000  inhabitants,  and  was  surrounded  by  a  strong 
wall  crowned  by  1,030  towers :  and  in  spite  of  centuries  of 
decay,  not  only  the  Aliiambra  (q.  r.)  but  many  other  build- 

ings attract  the  traveler.     Pop.  (1887)  73,006. 
Granadii:  a  city  of  Nicaragua;  on  the  northwest  shore  of 

Lake  Nicaragua,  near  the  foot  of  the  Mombaeho  Volcano 
(see  map  of  Central  America,  ref.  6-H).  It  is  in  the  midst 
of  a  fertile  district  noted  for  its  fine  cacao  plantations.  The 
lake,  E.  of  the  city,  is  dotted  with  numerous  islets,  formed 
by  a  lava-flow  from  Mombaeho,  but  now  covered  with  vege- 

tation and  very  picturesque.  Owing  to  its  situation,  Grana- 
da is  a  commercial  point  of  great  importance,  all  the  trade 

between  the  Pacific  and  the  lakes  passing  through  it.  A  rail- 
road connects  it  with  ̂ Managua,  Leon,  and  the  port  of  Corinto 

on  the  Pacific,  and  the  projected  Nicaragua  Canal  will 
greatly  increase  its  commerce.  It  was  founded  by  Hernan- 

dez de  Cordoba  in  1534 ;  in  the  sixteenth  and  seventeenth 
centuries  it  was  one  of  the  most  important  places  in  the 
Spanish  colonies,  the  transit  trade  across  Nicaragua  pass- 

ing through  it ;  its  fairs  attracted  hundreds  of  traders.  Its 
iniiversity,  once  famous,  lias  now  fallen  into  decay.  Gra- 

nada has  been  lour  times  destroyed  by  fire :  the  last  time 

during  the  filibusters'  war  of  1856,  when  it  was  temporarilv 
the  capital  of  the  republic.     Pop.  (1893)  alraut  13,000. 

Herbert  II.  Smith. 

GranadiPla  [Span.,  dimin.  of  granada,  pomegranate] : 
the  fruit  of  several  tropical  species  of  passion-flower.  The 
great  granadilla  is  the  fragrant,  gratefully  sub-acid  fruit 
of  Passiflora  quadrangular  is,  whose  root  is  emetic  and  nar- 

cotic. P.  laurifolia  (watermelon),  P.  maliformis  (sweet 
calabash),  filamentom,  edulis,  and  many  other  species  bear 
edible  fruits.  They  are  all  natives  of  America.  See  Pas- 
sion-flower. 

trraiibery,  John  Cowper,  A.  M.,  D.  D. :  b.  at  Norfolk, 
Va.,  Dec.  5,  1829 ;  educated  at  Randolph-Macon  College, 
Virginia ;  became  a  member  of  the  Methodist  Episcopal 
Church  South  in  1844 ;  was  a  chaplain  in  the  Confederate 
army  1861-65 ;  Professor  of  Moral  Philosophy  and  Practi- 

cal Theology  in  Vanderbilt  University,  Nashville,  Tenn., 
1875-83 ;  elected  a  bishop  in  1883 ;  and  published  a  Bible 
Dictionary  in  tlie  same  year.  J.  F.  H. 

Graiibury:  town;  capital  of  Hood  co.,  Tex.  (for  location 
of  countv,  see  map  of  Texas,  ref.  3-H) ;  on  the  Brazos  river 
and  tlie  Ft.  W.  and  Rio  G.  Railway;  40  miles  S.  W.  of  Port 
Worth.  It  is  in  an  agricultural  and  cattle-raising  region, 
and  has  two  weekly  newspapers.  Pop.  (1880)  .534;  (1890) 
1,164. 

(irauby :  a  town  of  Shefford  County,  Quebec,  Canada ; 
on  the  northern  division  of  the  Central  Vermont  Railway  : 

29  miles  E.  of  St.  Johns  (see  map  of  Quebec,  ref.  6-C).  It 
lias  a  good  water-power  and  several  mills  and  factories. 
Pop.  1,040. 

(iranby,  John  Manners,  Marquis  of  :  soldier ;  b.  in 

Kngland,".Tan.  2,  1731  ;  eldest  son  of  the  Duke  of  Rutland  ; 
was  educated  at  Eton  and  Cambridge;  raised  a  foot  regi- 

ment in  1745;  was  chosen  to  Parliament  1754,  1761,  and 
1768  ;  l)ecarae  colonel  of  the  Horse  Guards  in  1758 ;  lieuten- 

ant-general in  1759,  and  distinguished  himself  at  the  battl& 
of  Minden  ;  commanded  the  British  troops  in  the  Seven 
Years'  war  1760-63:  was  distinguished  at  Warburg  1760, 
at  Kirchdenken  1761,  at  Griibenslcin  and  Homburg  1762; 
became  master-general  of  ordnance  1763  ;  had  chief  com- 

mand of  the  British  army  1766-70.  1).  at  Scarborough, 
Oct.  19,  1770. 

(■ran  Cliaco  [from  the  Quichuaf/irtcit,  the  animals  driven 
together  by  a  round-up  hunt,  in  allusion  to  the;  numerous 
Indian  tribes  inhabiting  it]:  a  region  in  Soutli  America  em- 

bracing all  the  land  W.  of  the  Paraguay  and  N.  of  the 
Salado  to  the  highlands  of  Northwestern  Argentina  and 

Bolivia,  and  northward  to  about  lat.  17  30'  S. ;  it  thus  in- 
cludes the  northeastern  part  of  Argentina,  the  southeastern 

part  of  Bolivia,  Western  Paraguay,  and  a  very  small  strip 
of  Brazil,  the  total  area  being  not  less  than  335,000  sq.  mile.s. 
Formerly  the  name  was  extended  to  Northeastern  Bolivia 
as  far  as  tlu^  Guaprc  and  Beni,  which  would  add  nearly  200,- 
000  sq.  miles  to  the  estimate.  Excluding  this  northern 
region,  the  Chaco  is  a  vast  plain,  in  parts  t)erfectly  flat,  else- 

where slightly  rolling,  the  whole  with  a  very  gentle  slope  to 

the  sout  heast";  in  the  northern  part  there  are  some  isolated hills,  and  westward  the  plain  is  broken  by  spurs  from  the 
highlaiKls  ;  but  the  general  surface  is  nowhere  more  than  a 
few  hundred  fec't  above  sea-level.  The  great  rivers  Pilco- 
raayo,  Bcrmejo,  and  Salado  cross  it  in  a  southeasterly  direc- 

tion ;  they  have  very  tortuous  courses,  and  break  up  into  a 
network  of  channels  before  reaching  the  Paraguay.  All 
these  rivers,  as  well  as  the  Paraguay  itself,  are  subject  to 
yearly  freshets,  when  the  waters  rise  over  the  low  banks  and 
inundate  vast  areas  of  the  flat  lands ;  it  is  said  that  the  whole 
region  between  the  Bermejo  and  the  Pilcomayo  is  thus 
flooded,  only  small  portions  being  left  as  flat  islands.  As 
the  waters  subside  the  soil  bakes  hard,  leaving  an  arid  waste, 
with  stagnant  lakes,  pools,  and  swamps  here  and  there. 
Where  the  pools  are  lacking,  travelers  crossing  the  plain  may 
die  for  want  of  water  on  the  very  ground  that  was  flooded 

10  feet  deep  a  few  months  before.  Large  areas  of  these- 
floodlands  are  covered  with  a  thin  growth  of  Caranda  palms 
(Coptrnicia  curifera),  presenting  a  very  peculiar  appearance. 
Higher  portions  of  the  Chaco  are  covered  with  grass,  but  the 
pasturage  is  nowhere  equal  to  that  of  the  pampas.  The  soil 
is  generally  sandy,  and,  judging  by  what  is  known,  little  of 

it  is  adapted  to  agriculture.  True"  forest  is  generally  con- fined to  the  river-banks  and  to  small  clumps  on  the  plains,- 
but  there  are  vast  and  almost  impenetrable  thickets  of  low 
trees,  vines,  and  bushes.  In  the  southern  part  there  are 
extensive  salines.  The  climate  is  everywhere  hot  except 
at  times  in  the  winter  months  (June  to  CIctober).  Rains  are 
not  abundant,  and  only  fall  from  October  or  November  to 
May.  Malarial  fevers  are  prevalent  in  many  localities. 
During  historical  times  the  Chaco  has  been  inhabited  by 
many  savage  Indian  tribes — the  Tobas,  Mocobis,  Vilelas,  and 
others — nearlv  all  of  wandering  habits,  and  often  at  war  with 
each  other.  Many  of  them  have  cattle  and  horses,  descended 
from  Spanish  stock.  All  efforts  of  the  early  missionaries  to 
Christianize  these  tribes  proved  unavailing.  Owing  to  their 
hostility,  and  the  obstacles  presented  by  swamps,  floodlands, 
matted  thickets,  and  deserts,  exploration  in  the  Chaco  region 
is  peculiarly  difficult,  and  large  areas  are  still  unknown. 

One  of  the"  latest  explorers,  Crevaux,  was  killed  with  his 
companions  in  1882.  The  Bolivian  Government  has  long 
been  seeking  for  a  practicable  route  across  the  Chaco  to  the 
Paraguay,  and  military  expeditions  from  Argentina  have 
penetrated  it  with  the  view  of  preparing  a  way  for  settle- 

ment. Civilization  is  slowly  extending  northward  across 
the  Salado.  On  the  western  side  some  of  the  Argentina  and 

Bolivian  herdsmen  have  utilized  pastures  near  the  high- 
lands: and  on  the  east  a  few  settlements  have  been  formed 

near  the  Paraguav.  But  the  whole  civilized  population  of 
the  Chaco  does  not  (1893)  exceed  5,000  souls.  The  rivers- 
Pilcomavo  and  Bermejo  are  both  obstructed  by  bars  and 

floating  "vegetal  ion.  but  it  is  hoped  that  the  latter  may eventually  be  utilized  for  navigation.  See  Thouar,  Voyage 
dans  le  Chaco  boreal ;  the  reports  of  Arenales,  Seclstrang, 

Cominges,  epc.  Herbert  H.  Smith. 

Grand  Army  of  the  Republic :  a  fraternal,  charitable, 
and  patriotic  association  composed  exclusively  of  soldiers 
and  sailors  of  the  U.  S.  army,  navy,  and  marine-corps  who 
served  during  the  civil  war  of  1861-65.  and  were  honor- 

ably discharged.  No  person  is  eligible  to  membership  who 

has"  at  any  time  borne  arms  against  the  U.  S.  B.  F. 
Stephenson,  M.  D.,  who  served  as  surgeon  of  the  Fourteenth. 
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Illinois  Infantry,  was  llic  fcjinidcr  of  I, he  (irdcr.  The  first 

"general  orders"  were  issued  Apr.  I,  IStifi,  and  l\u-  first, 
charter  for  a  [mst,  was  granted  Apr.  (i,  fSfUi.  Of  tlie  t-welve 
charter  nieinliers  all  but  onc!  s('rvc'{l  in  Illiiiciis  rejjiincnt.s. 
Dr.  StepheiLson  liad  in  mind  a  gra,ii<l  (jrHiuiization  of  vot,- 
crans,  so  cohesive,  .so  incisive,  so  potential  as  a  factor  and 
tcaclier  of  patriotism,  as  to  nnike  the  Government  evermore 
secure  from  attacks  of  treason.  At  the  celebration  of  its 

twenty-fifth  anniversary  his  dream  had  been  realized. 
The  (Traiul  Army  is  an  organizaticm  of  7,500  posts,  located 

in  every  State  and  Territory,  and  450,000  comrades.  The 
constituted  bodies  of  the  association  consist  of  (1)  precinct 
organizations  known  as  Post  No.  — ,  to  which  may  be  pre- 

fixed the  name  of  a  battle  or  locality,  a  deceased  soldier  or 
sailor,  or  of  some  other  deceased  loyal  person  ;  (3)  State 
organizations  known  as  Deiiartmonts  ;  (8)  a  national  organ- 

ization known  as  the  National  Encampment  of  the  Grand 
Army  of  the  Republic. 

The  supreme  power  is  lodged  in  the  national  encamp- 
ment, and  all  rules  and  regulations  for  the  government  of 

the  order  emanate  from  it.  The  constitution  forbids  every 
comrade  to  use  the  organization  for  partisan  purposes ;  it 
prohibits  the  discussion  of  partisan  questions  at  any  of  its 
meetings.  Each  post  is  required  to  establish  a  relief  fund 
for  the  assistance  of  needy  soldiers,  sailors,  and  marines, 
and  their  widows  and  orphans  ;  any  donations  to  this  fund 
are  to  be  held  sacred  for  such  purpo.sc.  May  30  in  eacli 
year.  Memorial  Day,  is  observed  by  the  posts  visiting  the 
cemeteries  wherein  lie  their  dead  comrades  in  arms,  and 

laying  on  each  grave  an  offering  of  flowers.  On  the  Sun- 
ilay  next  preceding  Memorial  Day  the  posts  attend  some 
church  in  their  locality,  and  if  any  members  have  died  dur- 

ing the  year  a  memorial  service  is  held. 

The  motto  of  the  order,  "  Fraternity.  Charity,  and  Loyal- 
ty," symbolizes  its  objects,  which  ai-e :  (1)  to  preserve  and 

to  strengthen  the  kind  and  fraternal  feelings  which  bind 
together  the  soldiers,  sailors,  and  marines  who  united  to 
maintain  the  Union ;  (3)  to  assist  such  comrades  as  need 
help  and  protection,  and  to  extend  needful  aid  to  their 
widows  and  orphans  ;  (3)  to  maintain  true  allegiance  to 
the  U.  S.  of  America,  based  upon  the  paramount  respect  for 
and  fidelity  to  the  national  Cbnstitution  and  laws ;  to  dis- 

countenance wliatever  tends  to  weaken  loyalty,  incites  to 
insurrection,  treason,  or  rebellion,  or  in  any  way  impairs 
the  efTiciency  and  permanence  of  free  institutions  ;  to  en- 
tjourage  the  sprea<l  of  universal  liberty,  equal  rights,  and 
justice  to  all  men,  and  to  perpetuate  the  memory  of  its 
dead.  John  Palmek. 

Grand  Bank :  the  subaqueous  plateau  in  the  Northern 
Atlantic  wliich  extends  eastward  from  Newfoundland  toward 

Europe.  It  is  triangular  in  form,  with  the  base  on  New- 

foundland and  the  apex  450  miles  S.  E.,  in  about  lat.  44°  N. 
The  width  of  the  triangle  is  slightly  less  than  the  height. 
Its  existence,  it  is  believed,  is  largely  due  to  the  melting  of 
icebergs  by  the  warm  waters  of  the  Gulf  Stream.  The  ice- 

bergs bring  much  gravel,  earth,  and  stone  from  the  glaciers 
of  Greenland,  and  as  they  melt  this  matter  is  deposited  on 
the  sea-bottom.  The  Grand  Bank  is  the  most  extensive 
and  important  known  resort  of  the  codfish,  and  is  visited 
by  many  fishing-vessels  from  Prance  and  Great  Britain 
and  their  colonies  and  from  the  LT.  S. 

Grand  Bank  :  port  of  entry  and  fishing-town  on  the 
south  side  of  Fortune  Rav.  Tiurin  district.  Newfoundland. 
It  has  a  good  trade  with  St.  Pierre.     Vo\i.  1,000. 

Grand  Bay,  or  Ha-Ha  Bay  :  a  beautiful  inlet  from  the 
river  Saguenay,  in  Chieoutimi  County,  Quebec,  Canada,  aver- 

aging a  mile  in  breadth,  with  water  600  feet  deep.  Ai  its 
head  the  largest  ships  load  with  lumber. 
Grand  Canal:  (1)  the  principal  waterway  of  Venice.  (2) 

An  important  waterway  of  China  commonly  believed  to  have 
been  constructed  by  Kublai  Khan,  the  first  emperor  of  the 
Yuen  or  Mongol  dynasty,  which  ruled  in  China  from  1280 
to  1368  A.  D.  It  extends  from  the  city  of  Hangchow  in  the 
province  of  Cheh-kiang  northward  to  Peking,  the  capital, 
a  distance  of  over  650  miles,  and  is  called  liy  the  Chinese 
Yun-ho,  Transport  river,  or  Yun-liang-IIo,  Grain-transport 
river,  from  the  fact  of  its  having  been  constructed  for  the 
purpose  of  connecting  the  great  rice-producing  provinces  of 
the  south  with  the  capital.  It  crosses  the  Yang-tse,  the 
Ilwang-ho,  and  other  rivers,  and  until  recent  years  formed 
part  of  an  inland  system  of  water  ctnnmunication  by  which 
almost  any  part  of  the  country  could  be  readied  from  the 
capital.   The  part  of  the  canal  whicli  lies  between  the  Yellow 

river  and  the  Yang-tse  is  said  to  have  been  constructed  more 

than  .500  years  before  our  era  (see  Pal  her  ITvficinth's  Statin- 
ti.ciil.  Discripll.on  ofChitia),  and  the  jiai't  belwei^n  the  Yang- 
tse  and  Ilaiigcliow  about  the  beginning  of  the  seventh  cen- 

tury A.  I).,  while  Bretschneider  has  shown  in  \\\f,  Arclueolngi- 
ciil  iinrl  lliKlaricdl  Researches  on  J\'.kiii(j  (iiid  i/s  J'Jnmronx 
that  during  the  twelfth  century,  wlien  tlie  Kin  Tartars  ruled 
over  North  China,acanal  called  the  Yun-liang-IIo  extended 
as  far  south  as  Ilopei,  the  {]rovince  lying  to  the  north  of  the 

IIo, or  Yellow  rivir.  Kublai  united  these, connecting  "river 
with  river  and  lake  witli  lake,"  as  Marco  Polo  says.  In  parts 
it  follows  the  nalural  courses  of  rivers,  e.  g.  the  Peiho,  the 
Wei,  and  the  Ilwun. 

Since  the  Y'cllow  river  changed  its  course  in  1853  the 
canal  has  become  silted  up  in  many  places  between  Tsin- 
kiang-pu  in  Kiangsu  and  Tsi-ning-(thow  in  Shantung,  thus 
destroying  the  continuity  of  the  canal,  and  the  rice  tribute 
now  finds  its  way  to  Peking  by  sea.  R.  Lillky. 

Grand  Coutiimior  [Fr.,  great  statute-book  ;  grand. 
great  -i-  coutumier,  statute-book,  book  of  customs,  deriv.  of 
coutume,  custom] :  either  of  two  collections  of  ancient 
French  laws.  One,  known  also  as  the  Coutumier  de  France, 
is  a  collection  of  the  customs,  usages,  and  forms  of  practice 
which  liad  been  in  use  from  time  immemorial  in  the  king- 

dom of  France.  The  work  was  first  planned  by  Charles 
VII.  in  1453,  but  was  not  finished  until  1609.  The  other 
collection,  which  is  more  specifically  designated  as  the  Cou- 

tumier de  Normundie,  embodies  the  laws  and  customs  of 
Normandy,  and  is  much  more  ancient,  having  been  made 
about  the  year  1329,  in  the  reign  of  Henry  III.  of  England. 
The  great  similarity  between  this  latter  collection  and  the 
ancient  laws  of  England  has  been  regarded  as  indicating 
that  the  Norman  laws  were  in  great  measure  derived  from 
the  English.  Revised  by  T.  W.  Dwight. 

Grand  Days:  the  days  of  social  festivity  appointed  by 
the  English  IJenchers  for  the  entertainment  of  judges,  bar- 

risters, and  students  of  the  Inns.  These  were  formerly 
great  occasions,  and  were  celebrated  four  times  a  year  with 
much  revelry. 

Grand  Falls,  or  Colebrooke  :  a  post-village  and  port,  of 
entry  of  Victorui  County,  New  Brunswick  ;  near  the  Great 
Palls  of  the  river  St.  Jolm,  which  are  180  feet  high  and 

very  imposing  (see  map  of  Quebec,  etc..  ref.  3-G).  Steamers 

ply' between  Grand  Falls  and  St.  John  (203  miles)  during high  water.  There  is  a  fine  suspension  bridge  over  the 
falls.     Pop.  (1881)  1,534. 

Grand  Forks  :  city  ;  capital  of  Grand  Forks  co.,  N.  Dak. 
(for  location  of  county,  see  map  of  North  Dakota,  ref.  3-F) ; 
on  the  Red  River  of  tlie  North,  at  the  head  of  navigation, 

and  on  the  Great  Northern  Railway  and  the  N.  Pacific  Rail- 

road ;  35  miles  N.  W.  of  Crooksto'n.  It  is  an  agricultural 
and  lumber  region,  and  is  principally  engaged  in  lumber- 
manufactures.  It  is  the  seat  of  the  State  university,  of  St. 

Bernard's  Ursuline  Academy,  and  of  a  Lutheran  college, 
and  has  3  public-school  buildings,  5  banks,  and  3  daily  and 
6  weekly  newspapers.  Pop.  (1880)  1,705  :  (1890)  4,979  ;  (1893) 

estimated,  6,500.  Editor  of  "  Plaixdealer." 
Grand  Haven  :  city ;  port  of  entry ;  capital  of  Ottawa 

CO.,  Jlieh.  (for  location  of  county,  see  map  of  Michigan,  ref. 
7-H) ;  on  Lake  Michigan,  at  the  mouth  of  Grand  river,  and 
on  the  Chi.  and  W.  Mich,  and  the  Detroit,  G.  H.  and  Mil. 

Railways  ;  by  water  86  miles  E.  of  Milwaukee  and  113  miles 

N.  E.  of  Ch'icago:  by  rail  31  miles  W.  by  N.  of  Grand 
Ra|iids.  It  has  the  'broadest  and  deepest  harbor  on  the chain  of  the  Great  Lakes,  with  two  lighthouses,  and  has 
regular  steamboat  communication  with  Milwaukee,  Chicago, 
and  the  principal  lake  ports.  There  are  13  churches,  pub- 

lic, high,  and  grammar  schools,  public  library,  gas  and  elec- 
tn-ic-light  plants,  1  bank,  and  3  daily  and  3  weekly  news- 

papers. The  citv  also  has  magnetic  mineral  springs,  which, 
with  its  delightful  location,  have  made  it  popular  as  a  sum- 

mer resort,  ship-vards,  glass-factory,  the  largest  i-efrigerator works  in  the  State,  and  other  industries.  Pop.  (1880)  4,862; 

(1890)  5,033 ;  (1894)  5,267. Editor  of  "Evening  Express. 

Grand  Island :  city :  capital  of  Hall  co..  Neb.  (for  lo- 

cation of  count  V.  see  "map  of  Nebraska,  ref.  7^1);  on  the Burliuirton  and  Mo.  River,  the  St.  Jos.  and  G.  I.,  and  the 

Union'~Pac.  Railroads :  1|-  miles  N.  of  Platte  river,  154 miles  W.  bv  S.  of  Omaha.  It  is  in  an  agricultural  region, 
and  is  principally  engaged  in  handling  grain.  It  has  the 
oar  and  machine  shops  of  the  Union  Pacific  Railway,  flour- 
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niill.  bi'i't-suKar  factory,  ci'oamery,  and  canning-factory. 
There  are  sevi'ral  churches,  7  [juljlic-school  buildings.  Bap- 

tist college,  business  college,  oiiera-house,  water,  sewerage, 
gas  and  electric-light  plants,  5  banks,  and  1  daily,  1  senii- 

wee'ldy,  and  4  weekly  iiewspaiiers.  Pop.  (18H0)  3.i)(i:i ;  (1890) 
7^,-,;{(j."  Kditor  of  •'  Independent." 

(•niiul  Junction  :  city  ;  capital  of  Mesa  co.,  Col.  (for  lo- 
cation of  county,  see  map  of  Colorado,  ref.  3-A) ;  at  the 

conlluence  of  the  Grande  and  Gunnison  rivers,  and  on  the 
Rio  Grande  Railroad  and  the  Col.,  Mid.  and  the  Rio  G.  West. 

Railways.  It  is  in  an  agricultural,  horticultural,  stock-rais- 
ing, and  coal-mining  region,  and  has  8  churches,  0  school 

buildings  (including  a  high-school  building  that  cost  $20.- 
000),  oiiera-house  that  cost  $35,000,  2  banks,  and  1  daily  and 
3  weekly  newspapers.  Pop.  (1880)  859  :  (1890)  2,080  ;  (1893) 

estimated,  3,000.  Editor  of  "  Star." 

(ilrand  Jury  [from  0.  Fr.  grande  Juree,  great  court  or 
jury]  :  a  jury  whose  province  it  is  to  determine  ndiether  in- 

dictments shall  be  brought  against  alleged  criminal  offend- 
ers ;  so  called  from  its  size,  as  distinguished  fi'om  a  petit 

jni-y.  (See  Jury,  Trial  by.)  The  custom  of  making  the  trial 
of  any  ]^erson  for  a  crime  depend  entirely  upon  the  decision 
of  his  fellow  citizens  is  very  ancient  in  English  history  ; 
.and  its  importance  as  a  safeguard  of  civil  liberty  has  caused 
its  scrupulous  maintenance  to  the  present  day.  In  the  U.  S. 
provisions  have  been  inserted  in  the  national  Constitution, 
and,  for  the  most  part,  in  the  State  constitutions  as  well, 
prohibiting  criminal  prosecutions  for  all  but  an  inferior 
class  of  offenses,  or  such  as  occur  among  the  military  or 
naval  forces,  except  upon  the  presentment  or  indictment  of 
a  grand  jury. 

At  the  common  law  a  grand  jury  consists  of  not  more 
than  twenty-three  members  nor  less  than  twelve,  and  the 
coiu-urrence  of  at  least  twelve  is  required  that  a  bill  of 
indictment  may  be  found.  In  a  few  of  the  United  States 
the  number  of  memliers  composing  a  grand  jury  has  been 
altered  by  statute.  The  proper  number  of  jurors,  selected 
by  lot,  is  returned  by  the  sheriff  or  marshal  at  every  session 
of  a  court  for  the  trial  of  criminal  causes,  in  pursuance 

of  a  writ  termed  a  "  venire,"  which  directs  him  to  sum- 
mon a  jury  to  be  present  at  the  appointed  time.  After 

their  appearance  they  are  impaneled — that  is.  a  foreman  is 
appointed,  and  they  are  severally  sworn  to  perform  their 
duties  faithfully  and  impartially.  They  sit  in  absolute 
secrecy,  and  may  either  consider  and  pas?  upon  liills  of  in- 

dictment presented  by  the  attorney-general  or  other  officer 
representing  the  government,  or  they  may  of  their  own  mo- 

tion make  presentments — that  is,  accusations  upon  their  own 
observation  and  knowledge  or  upon  evidence  laid  before 
them,  and  without  any  introduction  of  a  bill  at  the  instance 
of  the  governmental  officer.  Ordinarily,  however,  the  busi- 

ness transacted  is  brought  forward  by  the  prosecuting  attor- 
ney, and  in  any  case  the  proper  officer  must  frame  an  indict- 

ment upon  which  the  party  accused  may  be  brought  to  trial. 
The  proceedings  are  entirely  ex  parte.  Only  witnesses  in 
support  of  the  prosecution  are  examined,  and  no  evidence  is 
.admitted  in  favor  of  the  accused.  The  decision  of  the  jury 
does  not  determine  the  guilt  of  the  alleged  offender,  but 
merely  indicates  that  in  their  opinion  the  evidence  against 
him  is  or  is  not  of  sufficient  weiglit  to  justify  Ins  being 

In'ought  to  trial.  The  jurors  are  not  ordinarily  |)ermitted 
to  disclose  in  a  court  of  justice  what  occurs  in  the  jury- 
room,  in  order  that  the  consultation  may  be  free  and  un- 

biased, that  no  fear  of  animosity  or  hostile  acts  on  the  part 
of  those  against  whom  accusations  are  brought  may  deter 
the  jurors  from  agreeing  upon  an  indictment  if  they  deem 
it  proper  and  requisite,  and  that  those  indicted  may  not  re- 

ceive intelligence  of  the  fact,  and  be  thus  enabled  to  make 
their  escape.  Rut  in  some  instances  a  grand  juror  may  by 
statute  be  compelled  to  serve  as  a  witness  upon  the  actual  trial 
of  the  cause,  as  to  prove  that  the  evidence  of  a  witness  upon 
the  trial  was  directly  contrary  to  that  given  before  the  grand 
jury.  If  the  requisite  number  of  jurors  are  satisfied,  from 
the  evidence  presented  to  them,  of  the  truth  of  the  accusa- 

tion, they  write  upon  the  back  of  the  indictment  the  words, 

"  A  true  bill"  ;  but  if  they  are  convinced  that  the  charge  is 
groundless,  the  indorsement  is  "  Not  a  true  bill "  or  "  Not 
found."  Formerly  they  used  in  this  latter  case  the  word 
Jynuramns,  "  we  are  ignorant " ;  whence  the  expression,  "  the 
bill  of  indictment  has  been  ignored."  After  all  the  accusa- 

tions have  been  considered,  and  indictments  found  or  de- 
nied, their  laljors  are  ended,  and  the  causes  are  ready  for 

trial  Ijel'ore  a  petit  jury.      Revised  by  F.  Sturges  Allen. 

(lii'und  liiikc.  La.:  .See  Cuetim.iches  Lake. 
lirand  J^cdii^ft  :  city  ;  Eaton  co..  Mich,  (for  location  of 

county,  see  map  of  Michigan,  ref.  7-1) :  on  the  Grand  river 
and  the  Detroit,,  Lans.  an<l  North.  Railroad  ;  13  miles  W.  of 
Lansing.  It  is  in  an  agricultural  region,  obtjiins  excellent 
water-power  from  the  river,  and  lias  2  flour-mills  and  manu- 

factures of  chairs,  tile,  sewer-i)i|ie,  and  other  articles.  Tliere 
are  4  churches.  2  school  districts,  2  banks,  and  2  weekly 
newspaper.s.  It  is  the  leailing  summer  resort  of  Central 
Michigan.     Pop.  (1880)  1,387;  (1890)  1,600;  (1894)  2,218. 

Editor  op  "  Independent." 
(irnnd  Mai :  See  Epilepsy. 

(irand  iMaiiaii'  [from  Vv.  grand,  great  +  Passamaquoddy 
mannn,  islandj :  an  island  in  the  Ray  of  Fundy,  belonging 
to  Charlotte  C<)uiity,  New  Brunswick.  Lat.  of  northeast 

head.  44°  45'  N.,  Ion.  66  45'  W. ;  lat.  of  southwest  head,  44° 
34'  N.,  Ion.  66-  .53  W.  It  is  22  miles  long,  and  from  3  to  6 
miles  in  breadth.  It  is  fertile  ami  well  timbered,  and  its 
coast  aliounds  in  good  harbors.  Its  shores  are  bold  and 

high,  but  the  gi'ueral  surl'a<'c  is  not  greatly  elevated.  The 
herring,  haddock,  and  cod-fisheries  are  important.  Grand 
Harbor  is  the  principal  settlement.  The  island  is  a  favorite 
smnmer  resort.     Pop.  3,0(J0,  jjartly  Indians. 

(jraud  Moiiad'nock.  or  Monadnock  :  an  isolated  moun- 
tain-peak in  Jaft'rey  township,  Clieshire  Co.,  N.  II.  It  is 

3,718  feet  high,  and  is  visible  for  many  miles  in  every  direc- 
tion. The  view  from  its  top  is  very  fine.  It  is  regarded  as 

an  outlying  member  of  the  White  Mountain  group. 

Grand  Pensionary,  or  State  Pensionary  :  the  state 
secretary  for  the  province  of  Holland  during  the  republic 
of  the  United  Netherlands.  He  was  originally  also  advo- 

cate-general for  the  same  province.  In  later  times  he  was, 
by  virtue  of  his  position,  an  official  of  the  States-General,  a 
kind  of  premier  in  that  body.  His  term  of  office  was  five 
years.  The  syndic,  or  paid  counselor,  of  any  important 
Dutch  town  was  called  a  pensionary. 

Grand  Pr^.  gr.oanpra'  [Fr..  great  meadow] :  a  lieautiful village  on  the  Basin  of  Jlinas,  Horton  township.  Kings 
County,  Nova  Scotia ;  on  the  Windsor  and  Annapolis  Rail- 

way ;  15  miles  from  Windsor  (see  map  of  Quebec,  etc.,  ref. 

2-B):  the  scene  of  Longfellow's  Evangeline.  It  was  settled 
by  the  French  under  De  Jlonts  in  1604,  but  passed  with  the 
rest  of  the  province  of  Nova  Scotia  into  the  hands  of  the 
British  in  1713.  The  expulsion  of  the  Acadian  colonists,, 
however,  did  not  occur  till  the  year  1755.  The  Pre  is  a  fer- 

tile tract  of  diked  land :  area.  10  sq.  miles.  Grand  Pre  is 
the  seat  of  a  senunary.     Pop.  about  2.000. 

Grand  Rapids :  city :  capital  of  Kent  co..  Mich,  (for  lo- 
cation of  county,  see  map  of  Michigan,  ref.  7-H) :  on  Grand 

river,  at  the  head  of  navigation,  and  on  the  Chi.  and  W. 
Mich.,  the  Detroit,  Gr.  Hav.  and  JUL,  and  the  Lake  Shore 
and  Mich.  South.  Railways,  and  the  Detroit,  Lans.  and 
North.,  the  Gr.  Rap.  and  Ind.,  and  the  Mich.  Cent.  Rail- 

roads ;  30  miles  E.  of  Lake  Michigan.  It  is  in  an  agricultu- 
ral and  fruit-growing  region,  is  a  city  of  large  manufactur- 
ing and  commercial  importance,  and  is  a  distributing-point 

for  vast  quantities  of  pine  and  hard-wood  lumber.  In  the 
census  of  1890  there  were  reported  114  industries,  repre- 

sented by  864  manufacturing  establishments  with  a  capital 
of  114,978,015,  employing  12.814  persons,  and  paying  §6,359,- 
758  as  wages.  They  expended  $9,171,347  for  materials  and 
$1,286,532  for  miscellaneous  expenses,  while  the  value  of  the 
manufactured  products  amounted  to  $19,255,347.  The 
principal  industries  were  the  maiuifacture  of  furniture,  of 
lumber,  shingles,  sashes,  etc.,  of  foundry  and  machine-shop 
products,  flour  and  grist  null  products,  and  carriages  and 
wagons.  Jlanufacturing  is  greatly  [iromoted  by  the  excel- 

lent water-power  afforded  by  Grand  ri^•er.  which  here  has  a 
fall  of  17  feet  in  2  miles.  Near  the  city  are  extensive  quar- 

ries of  gyiisum.  which  yield  annually  about  100,0(X)  baiTels 
of  stucco  and  100,000  tons  of  laiul-plaster.  Grand  Rapids 
has  3  public  parks,  asphalt  pavements,  electric  street-railway 
system,  electric  street  lighting,  reservoir  system  of  water- 

works, 85  churches,  32  public  and  23  private  schools,  6  con- 
vents, 4  theaters,  public  lilirnry  with  27,000  volumes, 5  nation- 

al. 2  State,  and  3  savings-l«iiiks.  and  1  trust  company,  with 
combined  capital  of  $2,9(10,000  and  deposits  of  more  than 
$8,000,000  (1893),  and  4  daily,  1  semi-weekly,  18  weekly.  1 
semi-monthly,  and  11  monthly  periodicals.  The  charitable 
institutions  inclu<le  the  City  Home  for  the  Treatment  of  Con- 

tagious Diseases,  Emerson  Home,  Holland  U^nion  Benevolent 
Association  Home,  Home  for  the  Aged,  Invalids'  Home,  St. 
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Mark's  lldspilal,  SI.  Jolm's  (ir|)lian  A:<yluiii.  Uiiii.n  lioiiovo- 
lent  Association  Home  and  Hospital,  and  tlie  Women's Home  and  Uosi)ital.  Gnuul  Rapids  is  tlie  place  for  holding 

the  U.  S.  circnit  and  district  courts  I'oi'  the  Western  district 

of  Michigan,  and  is  the  seat  of  the  Michigan  Soldiers' Home.  In  189;j  the  city  had  a  total  valuation  of  $28,852.- 
810.  and  (Aug.  1)  a  total  debt  of  *1,888,00(J.  Pop.  (1880) 
32,016;  (1890)00,278;  (1894)  7!),424. 

Editor  of  "The  Michigan  Journal." 

Grniid  Uiipids:  city;  capital  of  Wood  eo..  Wis.  (for  lo- 
cation of  county,  see  liiap  of  Wisconsin,  ref.  5-0);  on  the 

Wisconsin  river," and  the  Chi..  l\Iil.  and  St.  I'.,  and  the  Green 
Bay  and  Weston,  and  Marshficld  and  S.  E.  Railways ;  66 
miles  X.  by  W.  of  Portage  City,  200  miles  N.  W.  of  Milwau- 

kee. The  river  here  falls  30  feet  in  a  mile,  affording  water- 
power  for  several  lumber-mills.  3  wood-pulp  and  pajjer  mills, 
2  flonr-mills.2  furniture-l'acto'-ies,  huband  spoke  factory, and 
other  manufactories.  Large  beds  of  pure  kaolin  are  found 
near  the  citv.  I'rincii)al  business,  lumbering,  niannfactur- 

ing,  and  agi'iculture.  Pop.  (1880)  1,350  ;  (1800)  1,702  ;  (1895) 
2,043.  Editor  of  "  Wood  County  Reporter." 
Grand  River  :  a  tributaiy  of  Lake  Michigan  ;  formed  by 

the  union  of  various  streams  in  the  southern  peninsula  of 
Michigan.  At  its  month  is  Grand  Haven.  The  river  is 
navigable  40  miles  to  Grand  Rapids,  and  boats  ply  upon  it 
50  miles  above  that  point. 
Grand  River :  an  affluent  of  the  Missouri  river.  Its 

head-streams  rise  in  Iowa.  With  its  numerous  forks  it 
drains  a  large  part  of  Northern  Jlissouri.  Its  mouth  is  at 
Brunswick  in  Chariton  County. — Another  Grand  River  is 
a  northwestern  fork  of  the  Osage. 

Grand  Tactics:  See  Tactics. 

Grand  Traverse  Bay:  in  Michigan;  a  southern  exten- 
sion of  Lake  Michigan.  Its  southern  part  is  divided  by 

Preogenise  Point  into  the  east  and  west  arms.  Leelenaw 
County  lies  on  the  W.,  Antrim  County  on  the  E.,  and  Grand 
Traverse  County  on  the  S. 

Grandval,  gra"iih'vaar,  Marie  Felicie  Clemence  de  Rei- 
SET,  Vicomtesse  de  :  musician  ;  b.  at  Chateau  de  la  Coiir-du- 
Bois,  France,  Jan.  21,  1830 :  studied  music  under  Flotow 

and  Saint-Saens,  and  made  rapid  progress.  She  has  com- 
posed several  successful  operas,  two  masses,  a  Stabat  Mafer, 

two  oratorios.  St.  Agnes  and  La  FilU  de  Jaire,  and  much 
-  lor  orchestra  and  solo  instruments.  D.  E.  H. 

Grange  [M.  Eng.  grange,  from  0.  Fr.  grange  >  Fr.  grange 
<  Low  Lat.  granea,  barn,  deriv.  of  granum,  grain,  corn]: 
primarily  a  granary;  then  the  outhouses  of  a  farm,  its  sta- 

bles, etc. ;  also  an  isolated  farmhouse  of  the  better  class, 

a  sort  of  semi-castle,  as  The  Grange,  Suffolk  Grange,  La 
Grange.  In  1867  the  term  was  selected  by  the  order  of 
Patrons  of  Cusbandry  as  the  designation  of  its  national. 
State,  and  subordinate  organizations.  See  Patrons  of  Hus- 
bandry. 

Grander.  Gordon  :  soldier :  b.  in  New  York.  1821  ;  gradu- 
ated at  the  U.  S.  Military  Academy  ;  brevet  second  lieuten- 
ant infantry  July  1.  1845:  transferred  to  Mounted  Rifles 

July.  1846;  captain  May,  1861 ;  engaged  in  the  Mexican  war, 
served  on  the  frontier  1848-61 ;  was  assigned  to  duty  on  the 
staff  of  Gen.  MeClellan.  and  subsequently  of  Gen.  Sturgis  at 
the  breaking  out  of  the  civil  war.  In  September  he  was 
appointed  colonel  Second  Michigan  Cavalry,  and  in  Mar., 
1862,  brigadier-general  U.  S.  volunteers;  in  command  of 
cavalry  in  the  advance  on  Corinth  and  subsequent  pursuit 

of  Beauregard's  army.  Promoted  to  be  major-general  of 
volunteers  Sept..  1862,  he  commanded  various  districts  in 
Kentucky  and  Tennessee,  and  at  the  defense  of  Franklin, 
Mar.-June,  1863,  successfully  repulsed  the  attack  of  Gen. 
Van  Dorn;  at  the  battle  of  Chickamauga  he  arrived  in  time 
to  drive  back  the  columns  of  Longstreet.  At  the  battle  of 
Missionary  Ridge  he  commanded  the  Fourth  Army-corps; 
in  the  Southwest  the  Thirteenth  Corps,  being  engaged  in 
the  siege  of  Fort  Morgan  and  Spanish  Fort,  the  storming 
and  capture  of  Blakely,  and  final  occupation  of  Mobile ; 
subsequently  commanded  the  district  of  Texas  and  depart- 

ment of  Kentucky.  For  gallant  conduct  in  the  Jlexican 
war  he  was  breveted  first  lieutenant  ami  captain,  and  for 
similar  services  in  the  civil  war  he  received  the  successive 

brevets  from  major  to  that  of  major-general  U.  S.  army.  In 
July,  1866,  he  was  appointed  colonel  Twenty-fifth  Infantry; 
transferred  to  Fifteenth  Infantry  in  1870.  I),  at  Santa  Fe, 
New  Mexico,  Jan.  10,  1876. 
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Grani'cus  (in  (ir.  rpdvixos):  the  ancient  name  of  the  Khod- 
ja  Su,  a  small  river  in  Mysia  which  ri.ses  on  Cotylos,  a  tieak 

of  Mt.  Ida,  and  emi)lie.s  into  the  Sea  of  Marmora,  near  I'ria- 
pus.  Here  Alexander  the  Great  won  his  first  victory  over 
the  Persians  in  334  li.  c,  and  here  too  LucuUus  was  victori- 

ous over  Mithridates.  J.  R.  S.  S. 

Granier  de  Cansagnac,  graa'ni-ii'  df-ka'asalinyalik', Adom'He:  journalist ;  b.  at  Bergelles,  Gers,  France,  Aug. 
12,  1806.  ill-  went  to  Paris  in  1832,  and  b('came  one  of  the 
editors  of  the  Journal  den  Debats  and  the  Hevue  de  Paris. 
After  a  voyage  to  the  French  West  Indies,  where  lie  was 
married,  he  advocated  the  maintenance  of  slavery  in  the 
French  colonies,  and  started  many  papers  in  Paris.  In  1852 
he  was  elected  deputy  to  the  Corps  Legislatif.  of  which  he 
remained  a  mend)er  until  the  fall  of  the  empire.  He  was 
chief  editor  of  Le  Pays,  an  imperialist  ]iaper.  He  wrote  a 
History  of  the  L<i/joring  and  Bourgeois  Cla.sses  (18:i7) ;  JJis- 
tory  of  the  Causes  of  the  Revolution  (1850) ;  History  of  the 
Origin  of  the  French  Language  (1872) ;  two  romances,  and 
many  other  works.  Died  at  his  castle  in  the  department  of 
Gers,  Jan.  31,  1880. 

Granier  de  Cassagnac.  Paul:  See  De  Cassagnac. 

Granite  [Fr.  granit,  from  Ital.  granito,  granite,  liter., 

grained,  pert,  pavtic.  of  granire,  run  to  seed,  cleriv.  of  gra'nu, a  grain,  seed] ;  a  massive  granular  rock  composed  essentially 
of  the  minerals  quartz  and  feldsi5ar,  but  almost  always  con- 

taining other  components,  such  as  mica  (biotite  or  museovite), 
hornblende,  tourmaline  or  pyroxene  in  varying  proportion. 
The  feldspar  is  both  orthoclase  and  plagioclase.  The 

former  feldspar  and  the  quartz  are  called  essential  in- 
gredients, because  their  presence  is  necessary  to  form  a 

granite.  If  the  quartz  is  absent  the  rock  becomes  a  syenite ; 
if  the  orthoclase  is  absent  it  becomes  a  diorite.  The  other 
constituents  merely  determine  the  variety  of  granite.  Thus 
there  is  a  muscovite-granite,  a  biotite-granite,  a  hornblende- 
granite,  a  tourmaline-granite,  etc.  A  variety  common  in 
the  Alps,  which  contains  talc  or  chlorite,  is  called  protogene. 
In  its  chemical  composition  granite  is  an  acid  rock,  having 
a  silica  range  of  from  62  to  74  per  cent.  Aside  from  its 
comijosition,  an  essential  feature  of  granite  is  an  evenly 
granular  structure,  at  least  coarse  enough  to  be  distinctly 
visible  to  the  unaided  eye.  In  some  cases  the  constituent 
grains  become  very  large,  giving  to  the  rock  a  very  coarse 
texture.  Such  varieties  are  called  pegmatite,  or.  when  their 
quartz  and  feldspar  are  regularly  intergrown.^ra/j/ijc  gran- 

ite. The  tyjjical  granitic  structure  is  not  inconsistent  with 
the  development  of  large  porphyritic  crystals  of  feldspar, 
and  in  such  cases  the  rock  is  called  granite-porphyry.  A 
genuine  granite  must,  however,  be  without  a  pronounced 
banding  or  parallel  arrangenu'iit  of  its  mineral  constituents, 
for  the  rock  is  in  that  case  more  properly  termed  a  Gneiss 

{q.  v.). 
3  ame. — The  name  granite  alludes  to  its  granular  structure, 

and  was  introduced  by  the  early  Italian  antiquaries  in  the 
sixteenth  century.  It  was.  however,  loosely  used  for  any 
granular  rock,  until  Werner  gave  it  its  present  meaning. 
The  term  granite  is  still  employed  in  ordinaiy  usage  for 
any  granular  feldspathic  rock,  independent  of  its  precise 
mineralogical  composition. 
Mode  of  Occurrence  and  Distribution. — Granite  and  the 

granitoid'  gneisses,  which  are  genetically  identical  with  it, are  the  oldest  and  the  most  widely  distributed  of  all  rocks. 

They  apparently  underlie  all  other  formations,  and  it  is  pos- 
sible that  the  original  cooling  crust  of  the  earth  may  have 

had  this  character.  Granite,  or  granitoid  gneiss,  is  usually 

expo.sed  in  the  axes  of  mountain-chains,  or  where  such  areas 
of  great  displacement  and  dynamic  action  have  been  deeply 
eroded.  In  Canada  and  Scandinavia,  however,  enormous 

areas  of  granitic  gneiss  lie  quite  flat,  as  though  the  earth's crust  had  there  never  been  ilisturbed.  nor  yet  covered  with 
later  sedimentary  deposits.  All  granites  do  not  by  any 
means  belong  to  the  oldest  geological  horizons.  It  is  true 
that  they  are  most  abundant  in  the  Archaean  and  older 
Palaeozoic  formations,  but  this  is  due  to  the  circumstances 
necessary  to  their  formation  rather  than  to  their  being 
formed  in  less  amount  in  more  recent  times.  The  produc- 

tion of  the  granitic  structure  requires  solidification  at  con- 
siderable depth,  so  that  the  chances  are  against  the  most 

recent  granites  being  exposed  by  the  removal  of  the  vast 
thickness  of  other  rocks  which  covers  them.  Granites  are 
known  which  have  broken  through  and  altered  sediments  of 
every  Paheozoic  age.  The  granites  of  the  Sierra  Nevada 
are  considered  to  be  Jurassic,  while  Australia,  South  Amer- 



882 (iKANIUS  LICINIANUS GRANT 

ica,  anil  .souif  parts  of  tlie  Western  U.  S.  exhibit  granites  of 
Tertiary  ago.  To  iiiitliiie  the  geogRiiiliieal  distrilmtion  of 
granitic  rocl<s  would  be  to  far  exeeed  I  lie  limits  of  this  article. 
They  are  found  in  all  great  mountain  regions,  like  the  Urals, 
Alps,  Rockies,  and  Andes,  or  in  the  eroded  roots  of  former 
mountain  ranges,  like  the  Auvergne,  Bohemia,  or  New  Kng- 
laml.  They  are  c'liormously  di'veloped  in  Northern  Russia, 
Finland,  Scandinavia,  and  t'amida. 

Origin. — The  origin  of  granite  .has  been  one  of  (he  most 

disputed  prolilems  of  geology.  'J'liis  rock  has  been  reganleil 
as  [)rodueeil  only  by  the  original  cooling  of  the  globe ;  it  has 
been  explained  as  a  normal  igneous  or  eruptive  rock;  it  has 
beenaccounl<'d  for  as  the  result  of  extreme  metamorphism  of 
sedimentary  di'posits;  ami  it  has  been  attributed  to  a{pie(pus 
agency,  i-ither  as  so-called  aquo-igncous  fusion  or  as  simijle 
chemical  precipitation.  The  prolonged  discussion  h.-us  been 
due  both  to  the  vagucjness  with  which  the  different  theories 
have  been  formulated  and  to  the  manifest  difficulty  in  ex- 

plaining the  origin  of  all  rocks  having  the  composition  and 
structure  of  granite  by  a  single  hypothesis.  There  is  douljt- 
less  an  element  of  truth  in  numy,  if  not  in  all,  of  these  theo- 

ries. Sonjo  granites  may  indeed,  for  all  we  know  to  the 

contrary,  represent  the  earth's  original  cooling  crust;  some 
granites  have  been  proved  beyond  doubt  to  be  igneous  rocks 
of  the  ordinary  type ;  some  granites  may  also  be  extremely 
metamorjihosed  sediments,  although  the  argument  commonly 
used  in  favor  of  this — their  association  with  gneiss — can  not 
now  be  regarded  as  valid.     See  Gneiss. 

Economir  L'nes  and  Siip/ih/. — The  wide  distribution,  com- 
pact structure,  homogeneous  appearance,  range  of  color, 

susceptibility  to  polish,  and  duraljility  of  granite — all  fit  this 
rock  for  an  extensive  application  to  architectural  and  deco- 

rative uses.  The  more  or  less  developed  jointing  or  "  rift  " 
which  always  traverses  granite  enables  it  to  be  readily 
quarried  in  blocks  of  any  ilesired  size. 

One  of  the  most  famous  granites  of  the  world  is  the  rather 
coarse,  red  hornblende-granite  of  Syene,  in  Upper  Egypt 
(formerly  called  syenite).  Of  this  the  ancient  Egyptians 
constructed  many  of  their  imperishable  monuments.  The 
durability  of  this  stone  is,  however,  largely  dependent  on 
the  dryness  and  warmth  of  the  climate.  An  obelisk  whicli 
has  remained  unaltered  in  Egypt  for4,000  yearswhen  exposed 
to  northern  frost  and  moisture  readily  scales  anil  crumbles. 
Among  famous  granites  of  Europe  are  those  of  Elba,  liaveno 

in  Northern  Italy,  Finland  (the  so-called  "Rappikiwi").  and 
Scotland  (Peterhead,  red,  and  Aberdeen,  gray).  A  beauti- 

ful granite  porphyry,  much  used  for  monuments,  comes  from 
Shap,  in  the  English  lake  district.  In  the  U.  S.  the  granite 
industry  is  large  and  constantly  increasing.  There  were 
produced  in  1889  14,500.000  cubic  feet,  valued  at  over  $62,- 
000,000.  Twenty-four  States  participated  in  this  production, 
of  which  the  four  most  important  were  Massachusetts,  Maine, 
California.,  and  Oonnecticut.  Minnesota  and  Wisconsin  have 

a  fine  granite  which  has  begun  to  be  developed.  A  fine- 
grained gray  granite,  much  used  as  a  building-stone,  is  found 

in  Maryland  and  Virginia.  At  St.  George,  New  Brunswick, 
a  red  granite  is  found,  rivaling  in  color  and  quality  the 
famous  rock  from  Peterhead,  .Scotland.  The  Rocky  Moun- 

tains and  Sierras  contain  vast  supplies  of  granite,  which  has 
not  as  yet  been  economically  developed.  See  BurLDiNO- 
stone;  see  s\s>o  Building-stones  and  Statislics  of  Quarrg- 
ing  Industries  in  vol.  x.  of  the  Tenth  U.  S.  Census  Reports ; 
also  Stones  for  Building  and  Decoration,  by  George  P.  Mer- 

rill (New  York,  1891). 
Disintegration. — Granitic  rocks  are  subject  to  disintegra- 

tion through  a  peculiar  alteration  of  their  feldspar.  This 
mineral,  under  atmospheric  influences,  loses  a  part  of  its 
silica,  and  by  the  gain  of  a  little  water  becomes  the  soft 
substance  known  as  kaolin.  Many  valuable  kaolin  deposits 
used  for  porcelain  manufacture  have  originated  in  this  way 
from  very  coarse  granites.  The  widespread  action  of  this 
process  causes  granite  to  disintegrate  into  sand,  or  to  weather 
into  rounded  blocks  or  dome-shaped  hills.  Granite  moun- 

tains therefore  usually  present  softly  rounded  outlines,  al- 
though they  sometimes  exhibit  sharjj  peaks  like  the  Swiss 

aiguilles.  Th(!  vast  accumulations  of  granitic  blocks  caused 
by  the  weathering  of  this  rock  are  called  tors  in  England 
and  Felsenmeer  in  Germany.  George  H.  Williams. 

(•raniiis  Licinianns:  See  Licinianus. 

(irniit  [from  O.  Fr.  grant,  greant,  deriv.  of  grant er, 
griiiiiler,  creanter  (the  last  form  original,  the  forms  with 
g  perliaps  by  analogy  ii(  garantir.  warrant),  from  Low.  Lat. 
*crcilenln  re.  grant,  credit,  deriv.  of  ere  dens,  pros,  partic.  of 

o-eV/frc,  believe] :  in  the  most  comprehensive  sense  of  the 
term,  a  transfer  of  any  kind  of  properly  from  one  person  to 
another,  or  the  bestowal  upcjn  or  concession  to  an  individual 
of  any  right  or  privilege  by  the  ))ublic.  The  term  grants 
however,  acquired  at  common  law  a  specific  technical  sig- 

nification, being  confined  in  its  application  to  a  conveyance 
of  such  intangible  interests  in  real  propc-rty  as  reversions, 
rents,  franchises,  and  other  kinds  of  inc-orjioreal  heredita- 

ments, of  which  livery  of  seizin  could  not  be  made,  and  was 
distinguished  from  feoffment,  which  was  em|iloycd  in  the 
transfer  of  freehold  estates  of  a  tangible  nature,  of  which 

an  actual  delivery  of  possession,  termed  in  law,  "  livery  of 
seizin,"  could  he  made.  (See  Fk0K1''.mk.\t.)  Therefore,  corpo- 

real hereditaments  were  said  to  "  lie  in  livery  " — those  incor- 
poreal to  "lie  in  grant."  The  grant  was  evidenced  by  a 

deed  containing  appropriate  words  of  transfer,  as  dedi  et 
cimcessi  (I  ha\e  given  and  granted),  and  cori-esponding 
terms  have  been  retained  in  conveyances  by  deed.  But  the 
ol<l  system  of  feoffment  has  gone  out  of  use,  and  it  has  been 
declared  by  statute  in  England  that  the  distinction  between 
corporeal  and  incorporeal  forms  of  real  property  shall  be 
aliolished,  and  that  transfer  by  grant  shall  be  sumcient  for 
both  tliese  classes  of  estates.  In  the  U.  S.  also  the  ancient 
and  distinctive  meaning  of  the  word  has  received  important 
modifications.  Still,  in  a  majority  of  the  States  it  would  be 

generally  employed,  if  used  at  all,  with  particular  reference- 
to  the  conveyance  of  incorporeal  interests,  as  formerly.  But 
in  New  York,  by  a  special  statutory  provision,  every  mode 
of  transfer  of  a  freehold  has  been  declared  a  grant,  so  that 
though  deeds  of  bargain  and  sale  and  of  lease  and  release 
may  continue  to  be  used,  they  are  to  be  deemed  grants.  In 
Maine,  New  Hampshire,  and  Massachusetts  nearly  every 
form  of  conveyance  is  in  actual  practice  denominated  a 
grant,  so  that  the  old  peculiar  meaning  of  the  word  seems 
effectually  abolished. 

Besides  "private  grant,"  which  is  a  transfer  by  a  private- 
person,  there  is  a  mode  of  conveyance  kiifiwn  in  law  as 

"olfice  grant."  which  consists  in  a  transfer  of  land  made  by 
some  oliicer  of  the  law  when^  the  owner  is  either  unwilling 
or  unable  to  execute  the  necessary  deeds  to  pass  the  title. 
An  example  would  be  the  conveyance  of  lands  sold  by  a- 
government  official  for  the  payment  of  taxes,  or  by  an  ad- 

ministrator under  license  of  the  court  for  the  payment  of 

the  debts  of  the  deceased.  The  phrase  "public  grant"  is 
employed  to  designate  the  mode  of  creating  a  title  in  an  in- 

dividual to  lands  which  had  previously  belonged  to  the  gov- 

ernment. Conveyances  of  this  kind  are  also  termed  "  letters 
patent."  Revised  by  F.  Sturges  Allen. 

Grant,  Sir  Alexander,  LL.  D.,  D.  C.  L.  :  teacher;  b.  in- 
New  York,  Sept.  13,  1826;  educated  at  Harrow  and  Oxford  ;- 
went  to  Madras  1859,  where  he  became  Professor  of  History 
and  Political  Economy  ;  in  1863  vice-chancellor  of  the  Uni- 

versity of  Bombay;  appointed  director  of  public  instruction 
for  the  Presidency  of  Boml)ay.  and  in  that  office  showed  the 
highest  aliility,  his  administration  marking  an  epoch  in  the 
history  of  education  in  India.  In  1868  he  was  elected  prin- 

cipal of  the  University  of  Edinburgh,  a  position  which  he 
held  till  his  sudden  death,  Nov.  30,  1884.  He  was  a  prolific 
and  versatile  author.  Among  his  most  valuable  works  are 
A  History  of  the  University  of  Edinhurgh,  Lives  of  Aris- 

totle and  Xenophon,  and  a  translation  of  the  Ethics  of 
Aristotle  (his  masterpiece).  Alfred  Gudeman. 

Grant,  Anne:  author;  b.  in  Glasgow,  Scotland,  Feb.  21^ 
1755;  the  daughter  of  a  British  army  officer  named  Mac  Vic- 

ar, whose  estate  in  Vermont  (where  she  for  some  years  lived) 
was  confiscated  during  the  American  Revolution.  She 
married  in  1779  the  Rev.  Mr.  Grant,  of  Laggan,  and  be- 

came the  mother  of  a  large  family.  He  died  in  1801,  and 
the  stress  of  poverty  forced  her  into  literary  work.  The 
nighlanders,  a  successful  volume  of  verses  (1803);  Letters 
from  the  Mountains  (1806-07);  Memoirs  of  an  American 

Lady  (Mrs.  Schuyler,  of  Alliany,  1808);  On  the  Supersti- 
tions of  the  Highlanders  (1811);  Eighteen  Hundred  and 

Thirteen  (a  poein,  1814),  are  her  principal  works.  D.  in 
Edinburgh.  Nov.  7,  1836.  Her  Jjife,  by  .lohn  Peter  Grant 
(the  last  of  lier  thirteen  children),  but  partly  autobiograph- 

ical, was  published  in  1844  (rev.  ed.  1845  anil  1853). 

Grant,  Sir  Francis  ;  portrait-painter ;  b.  at  Kilgraston, 
Perthshire,  Scotland,  in  1804.  He  was  educated  for  the  bar 
and  practiced  his  profession  for  a  time,  hut  relinquished  it 
for  painting  about  1828.  He  began  without  a  nuister  and 
was  first  known  as  a  painter  of  hunting  scenes;  Itegan  to 
paint  portraits  about  1840,  and  exhibited  an  equestrian  per- 
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trait  of  the  yiipon  in  1841  :  lidyiil  Acarloniiciiin  IHIJl  and 
)]residont  18GG,  wiiun  lir  was  kninhlcil.  lie  was  llic  fasliiciii- 

able  portrait-paintt'i'  of  his  linu',  and  his  work  is  nutabii;  I'm' elegance  of  styles  and  simplicity  of  method.  1).  in  London, 
Oct.  5,  1878.  WiLi.UM  A.  Coffin. 

Grant,  Georoe  Monro,  D.  D.,  LL.  D.  :  teacher;  b.  at 

Albion  Mines,  East  liiver  of  I'ictou,  Nova  Scotia,  Dec.  33, 
1835,  and  graduated  with  hon(n's  at  Glasgow  University 
(M.  A.  1857).  He  was  ordained  a  Presbyterian  ministia-, 
settled  as  pastor  at  Georgetown,  Prince  Edward  Island,  in 
1861,  removed  to  Halifax,  Nova  Scotia  (1863),  ami  was  pas- 

tor of  St.  Matthew's  church  there  till  1877,  when  appointed 

princijial  of  Queen's  University,  Kingston.  Since  he  as- 
sumed this  office,  new  university  buildings  have  been  erect- 

ed, a  large  endowment  fund  has  been  created  (largely  by  his 
efforts),  and  the  efficiency  and  the  importance  of  the  institu- 

tion greatly  increased.  In  addition  to  the  princijialship  of 
the  university,  he  is  also  Priniarius  Professor  of  Theology, 
and  has  some  distinction  as  a  lecturer.  He  wrote  Ocean  to 
Ocean  thmiujli  Caiiiii/a  (1872)  anil  Pietureaque  Canada 
(1881),  and  has  contributed  extensively  to  the  magazines. 

Neil  Macdonald. 

Grant,  James:  military  novelist ;  b.  in  Edinljurgh,  Scot- 
land, Aug.  1,  1823;  at  the  age  of  ten  he  accompanied  his 

father,  who  was  a  British  officer,  to  Newfoundland,  and  his 
education  was  principally  acrpiired  in  barracks  in  British 
North  America.  In  1839  he  returned  to  England,  and  was  ap- 

pointed ensign  in  the  Sixty-second  Regiment;  retiring  fi'om 
the  army,  however,  the  following  year,  he  turned  his  atten- 

tion to  literaturi',  and  his  first  work,  Tlie  Roinatire  of  War, 
or  Ilif/li/iiiii/irx  ill  iS/iiiin,  appeared  in  1846.  Alter  that  he 
published  many  romances,  principally  of  a  military  charac- 

ter, all  of  which  have  been  well  received,  and  many  of  them 
republished  in  the  U.  S.  and  translated  into  French  and 
German.     D.  in  London,  May  5,  1887. 

Grant,  Sir  James  Alexander,  M.  R.  C.  S,  :  physician  ;  b. 
at  Inverness,  Scotland,  Aug.  11,  1830;  graduated  M.  D.  at 
McGill  College,  Montreal,  in  1854.  He  began  praetice  at 
Ottawa;  soon  attained  great  distinction  in  his  profession, 
and  has  been  i)hysieian  to  each  successive  Governor-General 
of  Canada  since  1867.  He  represented  the  county  of  Russel 
for  eight  years  in  the  Dominion  Parliament;  introduced  the 
original  Pacific  Railway  Bill  in  that  body,  and  was  one  of 
the  first  to  advocate  the  admission  of  the  Northwest  Terri- 

tories into  the  Dominion  of  Canada.  He  has  been  president 
of  the  College  of  Surgeons  of  Ontario;  ])romiiiently  cim- 
nected  with  learned  societies  both  in  Europe  and  America, 
and  has  contributed  extensively  to  medical  literature.  In 
1887  he  was  created  a  Knight  Commander  of  the  Order  of 
St.  Michael  and  St.  George,  in  recognition  of  his  distin- 

guished rank  as  a  physician.  Sir  James  is  a  grandson  of 
James  Grant  (1743-1835),  last  Chief  of  Corrimony,  author  of 
Essays  on  tlie.  Origin  of  Society  (1785)  and  Thoui/lits  on  tlie 
Origin  and  Descent  of  the  Gael  (1814).    Neil  Macdonald. 

Grant,  Lieut.-Col.  James  Augustus,  C.  B.,  C.  S.  I.,  F.  R.  S., 

F.  L.  S.,  LL.  I). :  soldier  and  explorer ;  b.'  at  Nairn,  Scot- land, in  1827;  educated  at  the  grammar  school  and  at  the 
Marischal  College,  Aberdeen.  In  1845  he  was  apjiointed  to 
the  Indian  army,  and  served  at  both  sieges  of  Jlultan  ;  was 
present  at  the  tiattle  of  (iujerat,  for  which  he  received  a 
medal,  and  did  duty  with  the  Seventy-eighth  Highlanders 
at  the  relief  of  Liicknow,  where  he  was  wounded.  In  1863 
he  accompanied  Capt.  Speke  on  his  exploration  of  the  source 
of  the  Nile,  a  joint  account  of  which  was  published  in  18(54, 
and  was  made  a  C.  B.  in  1866;  accompanied  the  Abyssinian 
expedition  under  Lord  Na|iii'r  in  1868.  and  for  his  services 
was  nominated  a  Companion  of  tlie  Order  of  the  Star  of 
India,  and  afterward  went  uiion  the  retired  list.  D.  Feb.  11, 
1892. 

Grant,  Gen.  Sir  James  Hope,  G.  C.  B.  :  sohlier :  b.  at 
Kilgraston,  Scotland,  July  33,  1808 ;  entered  the  army  in 
1836  as  cornet  in  the  Ninth  Lancers;  served  with  distinc- 

tion in  China  as  brigade  major;  served  with  his  regiment  at 
Sobraon,  commanding  it  in  the  battles  of  Chillianwallah 
and  Gujerat.  In  1854  he  became  brevet  colonel,  and  in 
1858  was  made  a  major-general  and  nominated  a  K.  C.  B. 
for  his  eminent  services  in  command  of  the  cavalry  division 
at  the  siege  of  Delhi,  at  the  relief  of  Lucknow,  and  in  sub- 

sequent operations  at  Cawnpore.  In  the  campaign  in  China 
terminating  with  the  capture  of  Pekin  he  commanded  the 
British  forces  throughout,  for  which  he  received  the  thanks 
of  Parliament  and  was  nominated  a  G.  C.  B. ;  was  com- 

mander-in-chief at  Madras  1861-65  with  the  rank  of  lieu- 
tenant-general ;  in  1873  was  made  general.  He  wrote /«- 

ndenls  of  the  Sej)oy  H'l/c  (1874) :  Jneiilents  in  tlie  Cliitia War  of  isno  (1875).     I),  in  London,  Mar.  7,  1875. 

Grant,  Field-Marshal  Sir  Patrick,  G.dB.,  G.C.  M.  G.: 
b.  at  Auchterblair,  Strathspey,  Scotland,  in  1804;  entered 
the  military  service  of  the  East  India  Comp.any  at  the  age 
of  sixteen.  Three  years  of  jungle  fighting  made  him  a  lieu- 

tenant, and  nine  years  more  a  captain.  In  1854,  having 
previously  reached  the  grade  of  colonel.  Grant  was  made  a 
major-general,  and  two  years  later  was  [iromotcd  to  the 
command  of  tlie  army  of  Madras.  After  half  a  century  of 

hard  fighting  in  Imlia  he  was  in  18(')7  appointed  governor 
of  M.alta;  in  1870,  general  and  colonel  of  the  Seventy-eighth 
Highlanders:  in  1873.  field-marshal  and  governor  of  Chelsea 
Hospital,  where  he  died  ;\Iar.  28,  180.5.  Many  honors  were 
conferred  upon  him.  including  the  colonelcy  of  the  Royal 
Horse  Guards  (the  Blues).  Jas.  Grant  Wilson. 

Grant,  Robert:  author;  b.  in  Boston,  JIass.,  Jan.  24, 
1853;  graduated  at  Ilarvanl  in  1870.  and  began  the  prac- 

tice of  law  at  Boston.  His  writings,  which  arc  mostly  light 
social  satires,  include  1  jit  lie  Tin  Gods  on  Wlieels  (Cam- 

bridge, 1879);  Tlie  Confessions  of  a  Frivolous  Girl- (Bos- 
ton, 1880);  An  Average  3Ian  (New  York,  1883);  7%« 

Knave  of  Hearts  (Boston,  1885) ;  Face  to  Face  (New  York, 
1886)  ;  The  liejiections  of  a  Married  JIan  (1892);  and  The 
Opinions  of  a  Philosoplier  (1893).  H.  A.  B. 

Grant,  Ulysses  Simpson:  eighteenth  President  of  the 
U.  8. ;  b.  at  Point  Pleasant,  Clermont  co.,  0..  Apr.  27,  1833. 
His  father,  Jesse  R.  Grant,  a  dealer  in  leather,  was  a  de- 

scendant of  Matthew  Grant,  a  Scotchman,  who  emigrated 
to  New  England  in  1630,  and  settled  at  Dorchester,  Mass., 
soon  removing  to  Windsor,  Conn.  At  tlie  age  of  seventeen 
Ulysses  Grant  entered  the  Military  Academy  at  West  Point, 
where  he  graduated  twenty-first  in  a  class  of  thirty-nine,  re- 

ceiving the  commission  of  brevet  second  lieutenant.  He 
was  assigned  to  the  Fourth  Infantry,  and  remained  in  the 

army  eleven  yeai's ;  was  engaged  in  every  battle  of  the  Mex- 
ican war  except  that  of  Buena  Vista,  and  received  two  bre- 
vets for  gallantry.  In  1848  he  married  Julia,  daughter  of 

Frederick  Dent,  a  merchant  of  St.  Louis,  and  in  1854.  having 
reached  the  grade  of  captain,  he  resigned  his  commission  in 
the  army.  For  several  years  he  was  engaged  in  farming  near 
St.  Louis,  but  met  with  small  success,  aiid  in  1860  he  entered 
the  leather-trade  with  his  father  at  Galena,  111. 
When  the  civil  war  began  in  1861  Grant  was  thirty-nine 

years  of  age,  but  entirely  unknown  to  public  men,  and  with- 
out any  personal  acquaintance  with  great  affairs.  Pivsident 

Lincoln's  first  call  for  troops  was  made  on  Apr.  15,  and 
on  the  19th  Grant  was  drilling  a  company  of  volunteers  at 
Galena.  He  also  offered  his  services  to  the  adjutant-general 
of  the  army,  but  received  no  reply.  The  Governor  of  Illi- 

nois, however,  employed  him  in  the  organization  of  volun- 
teer troops,  and  at  the  end  of  five  weeks  he  was  a|)pointed 

colonel  of  the  Twenty-first  Illinois  Infantry.  He  took  com- 
mand of  his  regiment  in  June,  and  reported  first  to  Gen. 

Poiie  in  Jlissouri.  On  Aug.  7  he  was  commissioned  a  brig- 
adier-general of  volunteers,  the  appointment  having  been 

made  without  his  knowledge.  He  had  been  unanimously 
recommended  by  the  Congressmen  from  Illinois,  not  one  of 
whom  had  been  his  personal  acquaintance.  For  a  few 
weeks  he  was  occu])ied  in  watching  the  movements  of  parti- 

san forces  in  Missouri. 

On  Sept.  1  he  was  placed  in  command  of  the  district  of 
.Southeast  Missouri,  with  headquarters  at  Cairo,  and  on  the 
6th,  without  orders,  he  seized  Paducah,  at  the  mouth  of  the 
Tennessee  river,  and  commanding  the  navigation  Ijoth  of 
that  stream  and  of  the  Ohio.  This  sti-oke  secured  Kentucky 
to  the  Union,  for  the  State  Legislature,  which  had  luitil 
tlien  affected  to  be  neutral,  at  once  declared  in  favor  of  the 
Government.  Early  in  November  he  was  ordered  to  make 
a  demonstration  in  the  direction  of  Belmont,  a  point  on  the 
west  bank  of  the  Mississippi  about  18  miles  below  Cairo  ;  it 
was  not  only  in  possession  of  the  Confederates,  but  com- 

manded by  the  guns  of  Columbus  on  the  opposite  shore. 
The  object  of  the  demonstration  was  to  prevent  the  crossing 
of  hostile  troops  into  Missouri.  Grant  got  his  orders  on  the 
5th,  and  moved  on  the  6th.  with  3,100  men  on  transports. 
On  the  7th  he  landed  at  Belmont,  broke  up  and  destroyed 

the  camp  under  a  heavy  fire  from  Columbus,  and  was  re- 
turning to  his  transports  when  large  re-enforcements  arrived 

from  the  eastern  bank  to  intercept  him.  His  troops  were 
raw,  and  even  the  officers  were  greatly  disturbed  at  the  idea 
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of  boing  siirmuiKlod.  But  Omiit  soon  rallioil  tlic  force,  and 
charginK  Hie  cnoniy,  cut  his  way  out.  n'a<'li('(l  the  steamers, 
and  returned  to  Cairo,  hayins  fully  olieyed  liis  orders  find 
aeconiplished  the  olijecl  of  the  expedition.  If  any  re-entorce- 
meuts  had  Ijeen  inteii<l(!d  for  Missouri,  they  were  by  this 

operation  detained.  In  the  alfair  of  Belmont  the  Confeder- 
ates had  T.OOO  men  engaged  against  Grant.'s  3,000.  Tlieir 

loss  was  642,  and  his  485.  Gi'ant  carried  off  two  pieces  of 
artillery  and  200  jjrisoners. 

hiarly  in  Feb.,  1862,  after  repeated  applications  to  Gen. 
Ilalleek,  his  immediate  superior,  he  finally  was  allowed  to 

move  up  the  Tennessee  river  against  Port  Henry,  in  con- 
junction with  a  naval  force.  The  gunboats  silenced  the 

fort,  which  surrendered  on  the  4th,  before  the  troo))S  ar- 
rived. Grant  immediately  made  preparations  to  attack 

Port  Doiielson,  about  13  miles  otf,  on  the  Cumberland  river. 
Without  waiting  for  orders,  he  moved  his  troops  to  the  lat- 

ter point,  and  on  Hie  12Lh  witli  1,5.000  men  began  the  siege. 
This  position  was  extremely  strong,  and  the  garrison  num- 

bered 21,000.  There  was  hard  fighting  on  three  succes- 
sive days,  and  on  the  loth  Grant  carried  by  assault  the 

works  which  were  the  key  to  the  place.  On  the  16th  the 
Confederates  surrendered  unconditionally  65  cannon,  17,- 
600  small-arms,  and  14,633  soldiers.  About  4,000  more  had 
eseai)ed  in  the  night,  and  3,500  were  killed  or  wounded. 
Grant's  entire  loss  was  less  than  2,000.  On  the  last  day  of 
fighting  his  numbers  amounted  to  21.000.  This  was  the 
first  important  success  won  tiy  the  national  troops  during 
the  war.  Its  strategic  results  were  marked ;  the  entire 
States  of  Kentucky  and  Tennessee  at  once  fell  into  the  na- 

tional hands,  and  the  navigation  of  the  Mississijjpi,  the 
Tennessee,  and  the  Cumberland  rivers  was  opened  for  hun- 

dreds of  miles.  Grant  was  nuide  a  major-general  of  volun- 
teers, and  placed  in  command  of  the  district  of  West  Ten- 

nessee. In  iMarch  he  was  ordered  to  move  up  the  Ten- 
nessee river  toward  Corinth,  wliere  the  Confederates  were 

concentrating  a  largo  army;  he  was  directed,  however,  not 
to  attack.  Accordingly  his  forces,  numliering  38,000,  were 
encamped  near  Shiloh,  or  Pittsburg  Landing,  on  the  west 
bank  of  the  Tennessee,  waiting  the  arrival  of  Gen.  Buell 
with  40,000  more ;  but  on  Apr.  6  the  Confederates  came  out 
from  Corinth,  50,000  strong,  and  attacked  Grant  violently, 
hoping  to  overwhelm  him  before  Kuell  could  arrive ;  5,000 
of  his  troops  were  beyond  supporting  distance,  so  that  he 
was  largely  outnumbered.  Both  sides  fought  fiercely,  but 
the  national  forces  were  pushed  back  to  the  river.  There, 

however.  Grant  held  out  till  dark,  wlien  the  head  of  Buell's 
column  came  upon  the  field.  There  was  no  more  heavy 
fighting  that  night,  but  on  the  7th  the  combined  national 
armies  attacked  and  drove  the  hostile  force,  who  retreated 
as  far  as  Corinth,  10  miles.  Grant  was  senior  in  rank  to 
Buell,  and  commanded  on  both  days.  His  entire  loss  was 
13,047,  that  of  the  Confederates  was  greater,  with  the  loss  of 
their  commander,  Gen.  A.  S.  Johnston,  who  was  killed  on 
the  first  day  of  the  battle,  Apr.  6.  The  ground  remained  in 
the  hands  of  Grant,  and  the  object  of  the  attack  was  unat- 
tained.  Two  days  afterward  Halleck  arrived  at  the  front 
and  assumed  command  of  the  army.  Grant  remaining  at  the 
head  of  the  right  wing  and  the  reserve.  On  Jlay  30  Corinth 
was  evacuated  by  the  Confederates,  although  no  fighting 
had  occurred  since  Shiloh.  In  .luly  Halleck  was  made  gen- 
eral-in-chief,  and  Grant  succeeded  him  in  command  of  the 
department  of  the  Tennessee.  On  Sept.  19  he  fought  the 
battle  of  luka,  where,  owing  to  the  failure  of  Gen.  Kose- 
craiis  to  carry  out  his  orders,  only  an  incomplete  victory 
was  obtained.  The  national  loss  was  736,  that  of  the  Con- 

federates 1,438.  The  strategy  of  this  battle  was  Grant's, 
the  tactics  were  those  of  Rosecrans  and  Ord.  Subsequently 
Grant  fortified  Corinth,  and  directed  the  operations  which 
resulted  in  the  repulse  of  the  Confederates  from  that  place 
on  Oct.  3  and  4,  and  in  the  battle  of  the  Hatehie  on  the  5tli, 
the  commanders  under  him  being  again  Rosecrans  and  Ord. 
At  the  battle  of  Corinth  the  entire  national  loss  was  2,359, 
that  of  the  Confederates  more  than  twice  as  large. 

Immediately  after  the  victory  of  Corinth  Grant  proposed 
to  the  general-in-chief  the  capture  of  Vicksburg,  and,  re- 

ceiving no  answer,  on  Xov.  2  he  liegan  a  movement  into  the 
interior  of  Missi.ssipjii.  While  he  threat  ened  Vicksburg  from 
the  rear  with  30,000  men,  Sherman  was  sent  by  way  of 

the  Mississippi  river  with  40,000,  to  attack  it  "in  front. Grant  advanced  without  opiiosition  as  far  as  Oxford,  50 
miles,  when  Holly  Springs,  his  ])rincii)al  base  of  supplies, 
was  surrendered  Ijy  (Jol.  Mur])hy,  who  was  dismissed  from 
the  army  in  conse(pience.    This  compelled  the  abamlonmcnl 

of  the  campaign,  ami  Grant  returned  to  the  neighborhood 
of  Corinth.  Sliermaii's  assault  on  Vicksburg  failed  at  about 
the  .same  time,  in  Jan.,  1863,  Grant  (or)k  command  in 
person  of  all  the  troops  in  the  Mississippi  valley,  and  moved 
ijy  the  river  to  a  point  op])osite  Vicksburg.  There  he  spent 
several  months  in  fruitless  efforts  to  turn  the  place;  one 
plan  was  to  build  a  canal  in  sight  of  Vicksburg,  but  out  of 
reach  of  its  guns,  through  which  the  army  could  pass  to  a 
point  below;  another,  to  divert  the  Mississippi  river  from 
itsccjurse;  a  third,  to  fin<!  or  make  a  circuitous  passage  to 
the  rear  of  the  town  through  the  tortuous  streams  on  tlie  N. 
and  E.  But  all  these  failed,  and  in  April  Grant  marched 
his  army  through  tlie  swamps  on  the  western  bank  to  a 
|)lace  below  Vit'fesburg,  while  the  gunboats  and  the  trans- 

port fleet  ran  the  batteries  under  a  terrific  fire.  On  Ajir.  30 
he  cro.ssed  the  river,  and  landed  at  Bruinsburg,  30  miles  .S. 

of  Vicksburg.  Two  arnues  were  now  ojiposed  to  him.  I'em- 
berton,wilh  .53,000  men.  defended  V'icksburg,  and  J.  K.  John- 

ston, with  a  smaller  but  rapidly  increasing  force,  was  at 
Jackson,  50  miles  farther  K.  Grant's  column  was  43,000 
strong.  He  at  once  abandoned  all  communication  with  the 
river,  and  [lUshed  into  the  interior  between  the  two  hostile 
armies.  On  May  1  he  met  and  defeated  a  portion  of  Pem- 
berton's  command  at  Port  Gib.son  ;"  then  advancing  eastward, 
on  the  13th  he  fell  upon  and  destroyed  a  force  coming  out 
from  Jackson  to  resist  him ;  and  on  the  14th  he  captured 

Jackson  and  scattered  Johnston's  army.  Turning  the  same 
day  to  the  Mississippi,  on  the  16th  lie  utterly  routed  Pem- 
berton's  entire  force  at  Champion's  Hill;  on  the  17th.  pur- 

suing hotly,  he  came  up  with  the  enemy  and  beat  him  again 
at  Black  River  Bridge;  and  on  the  18th  drove  him  into 
Vicksburg,  encamping  in  its  rear,  with  his  own  base  once 
more  on  the  Mississippi.  On  the  19th  and  23d  he  made  un- 

successful assaults,  and  on  the  33d  began  a  regular  siege. 
On  July  4  the  place  surrendered  with  31.600  men  and  172 
cannon,  at  that  time  the  largest  caplure  of  men  and  material 
ever  made  in  war.  During  the  entire  campaign  the  Con- 

federates had  lost  40.000  prisoners,  besides  13,000  in  killed 
and  wounded,  and  about  8.000  by  disease  and  straggling ;  alto- 

gether an  army  of  60,000  men.  Grant's  entire  loss  was  8,873. The  great  river  was  thus  ojiened  to  the  sea,  and  no  more 
important  fighting  occurred  in  the  Mississippi  valley.  Grant 
was  made  a  major-general  in  the  regular  army.  On  Oct.  16 
he  was  placed  in  command  of  the  military  division  of  the 
Mississippi,  which  included  the  armies  of  the  Ohio  and  the 
Cumberland,  as  well  as  that  of  the  Tennessee,  with  which 
he  had  been  so  long  associated.  Chattanooga  was  at  this 
time  beleaguered  and  almost  surrounded  by  hostile  forces, 
and  the  army  of  the  Cumberland,  which  defended  it,  was 
in  imminent  danger  of  starvation  or  capture.  On  Oct.  33 
Grant  reached  this  place,  and  on  the  37th  the  battle  of 
Lookout  valley,  fought  under  his  direction,  relieved  the  army 
of  the  Cumberland.  On  Nov.  23,  24,  and  35  he  fought  the 
battle  of  Chattanooga,  utterly  defeating  Bragg,  driving  him 
from  positions  that  seemed  impregnable,  and  capturing  in 
the  open  field  over  .5,000  prisoners  and  40  pieces  of  artillery. 
His  own  losses  Were  6,616;  the  Confederates  reported  2.500 

killed  and  wounded,  besides  prisoners.  Grant's  force  in  this 
battle  was  60.000 :  that  of  Bragg.  45,000 ;  but  the  enemy  en- 

joyed advantages  of  position  which  more  than  counterbal- 
anced the  disparity.  The  victory  of  Chattanooga  overthrew 

the  last  important  hostile  force  W.  of  the  Alleghanies,  and 
opened  the  way  for  the  national  armies  into  Georgia. 

The  remarkable  series  of  successes  which  Grant  had  now 
achieved  pointed  him  out  as  the  appropriate  leader  of  the 
national  armies.  In  Peb.,  1864,  the  rank  of  lieutenant-gen- 

eral was  created  for  him  by  Congress,  and  on  Mar.  17  he 
assumed  command  of  the  armies  of  the  V.  S.  Having  beaten 
all  the  other  important  hostile  commanders,  and  broken  in 
pieces  every  other  great  opposing  force,  he  now  pirepared  to 
encounter  in  person  the  army  of  Northern  Virginia,  under 
Lee,  and  at  the  same  time,  by  his  subordinates,  to  occupy 
all  the  remaining  forces  of  the  enemy,  so  that  no  Confederate 
army  could  in  any  emergency  or  by  any  possibilitv  support 
another.  Accordingly,  while  he  sent  Sherman  into  Georgia, 
and  directed  Sigel  to  penetrate  the  valley  of  Virginia,  and 
Butler  to  capture  Richmond,  he  fought  his  own  way  from 
the  Rapiilan  to  the  James.  On  Mav  4  he  could  put  into 
l(attle  110.000  soldiers;  Lee  confronted  him  with  7.5,000; 
while  30.000  under  Butler  were  opposed  by  the  same  num- 
tier  at  Richmond,  and  Sigel  with  7,000  fought  Breckenridge 
with  5,000  or  6,000.  Before  Grant  reached  the  James  he  had 

lost  6,000  men  killed,  26.000  wounded,  and  nearly  7,000  miss- 
ing.   The  losses  of  Lee's  troops  can  never  be  known,  as  their 
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records  were  destroyed  by  their  own  liands ;  lint  Grant  cap- 
lured  in  this  period  10,000  men  (4.000  inure  than  hee),  and 
it  is  prolialjle  lliat  the  <'nlire  loss  of  the  enemy  was  little  if 
any  h;ss  than  his,  althc>iii,-li  Lee  funtiht  eoiislantly  on  the  de- 

fensive, and  therefore  with  immense  advanlajje  and  security. 
The  battles  of  the  Wilderness,  Spottsylvania,  North  Anna, 
and  Cold  Harbor  were  the  hardest  Grant  ever  fought,  but 
after  each  he  advanced  and  Ijee  withdrew.  They  cost  the 
national  commander  dear,  l>ut  they  inflicted  losses  on  Lee 
from  which  he  never  recovered,  and  tluis  accomplished  the 
object  at  which  Grant  was  aiming.  He  was  more  anxious 

to  annihilate  Lee's  army  tlian  to  effect  any  ]inrely  strategic 
result,  or  even  to  capture  Richmond,  for  he  believed  that 

only  by  the  annihilation  of  Lee  coidd  the  t'onfcderacy  be 
overthrown.  With  this  view  and  for  this  purpose  the  cam- 

paign of  the  Wilderness  was  planned  and  fought.  When 
Grant  arrived  in  front  of  Richmond  he  crossed  the  James, 
in  pursuance  of  the  design  formed  months  before.  Butler 
had  failed  to  take  the  city,  and  his  army  was  now  joined  to 
that  which  had  fought  its  way  from  the  Rapidan  :  and  in 
June  the  siege  of  Richmond  was  begun.  Slicrman,  mean- 

while, was  marching  and  fighting  daily  in  Georgia,  and 
steadily  advancing  toward  Atlanta;  but  Sigel  had  been 
defeated  in  the  valley  of  Virginia,  and  was  superseded  by 
Hunter,  who  made  his  way  as  far  as  Lynchburg,  and  was 

then  in  his  turn  repelled.  Hunter's  retreat  left  open  a  road 
to  Washington,  and  Lee  sent  Early  to  threaten  the  national 
capital ;  whereupon  Grant  gathered  up  a  force  wliich  he 
placed  under  Sheridan,  and  that  commander  rapidly  drove 
Early,  in  a  succession  of  battles,  througli  the  valley  of  Vir- 

ginia, and  destroyed  his  army  as  an  organized  force.  But 
the  siege  of  Richmond  still  went  on.  The  Confederates 
were  gallant  and  stubborn,  and  though  Grant  made  numer- 

ous attacks  he  was  only  partially  successftd.  His  army 
reached  out  on  both  sides  of  the  James,  but  for  many  months 
he  was  unable  to  get  possession  of  the  railroads  by  wdiich 
Richmond  was  supplied.  The  Government  advised  him  to 
abandon  the  attempt,  and  the  country  was  sometimes  impa- 

tient and  distrustfid,  but  Grant  never  waverecK 
By  September  Sherman  had  made  Ins  way  to  Atlanta, 

and  Grant  then  sent  him  on  his  famous  march  to  the  sea. 

He  made  Sherman's  success  possible,  not  only  by  holding 
Lee  in  front  of  Richmond,  but  by  sending  re-enforcements 
to  Thomas,  who  then  drew  off  and  defeated  the  only  army 
which  could  have  confronted  Sherman.  Sherman  by  this 
strategy  was  left  unopposed.  Thus  Thomas.  Sheridan,  and 

Sherman  were  all  used  in  furtherance  of  Grant's  plans,  each 
executing  his  part  in  the  great  design,  and  contriljuting  his 
share  to  the  result  at  which  Grant  was  aiming.  Sherman 
finally  reached  Savannah,  Schofield  beat  the  enemy  at  Frank- 

lin, Thomas  at  Nashville,  and  Sheridan  wherever  he  met 
him  ;  and  all  the  while  Lee  was  held  near  Richmond,  unable 

to  send  to  any  part  of  the  theater  of  war  to  re-enforce  any 
array,  no  matter  how  threatened  or  assailed.  Schofield  was 
now  brought  from  the  West,  and  Fort  Fisher  and  Wilming- 

ton on  the  seacoast  were  captured,  so  as  to  afford  him  a  foot- 
hold ;  from  here  he  was  sent  into  the  interior  of  North  Car- 

olina, and  Sherman  was  ordered  to  move  northward  to  join 
him.  When  all  this  was  effected,  and  Sheridan  could  find 
no  one  else  to  fight  in  the  valley,  Grant  brought  the  great 
cavalry  leader  to  the  army  in  front  of  Richmond,  and,  mak- 

ing a  last  effort,  drove  Lee  from  his  intrenchments  and  cap- 
tured Richmond. 

When  the  final  campaign  began  Lee  had  collected  73,000 
fighting  men  in  the  lines  at  Richmond,  besides  the  local 
militia  and  the  gunboat  crews,  amounting  to  5.000  more. 

Including  Sheridan's  force,  Grant  had  110,000  men  in  the 
works  before  Petersburg  and  Riclnnond.  Petersburg  fell 
on  Apr.  3.  and  Richmond  on  the  3d,  and  Lee  fled  in  the 
direction  of  Lynchburg.  Grant  pursued  with  remorseless 
energy.  Lee  was  comi)letely  surrounded,  and  on  Apr.  9, 
1865,  at  Appomattox  Court-house,  he  surrendered  in  the 
open  field  37,000  men,  all  that  remained  of  his  array.  In 
ten  days  Grant  had  captured  Petersburg  and  Richmond, 
fought,  by  his  subordinates,  the  battles  of  Five  Forks  and 

Sailor's  Creek,  besides  numerous  smaller  ones,  captured  20.- 000  men  in  actual  battle,  received  the  surrender  of  27,000 
more  at  Appomattox,  absolutely  annihilating  an  army  of 

70,000  soldiers.  During  the  year  Grant's  entire  loss  among 
the  troops  immediately  under  his  command,  including  those 

in  Butler's  army,  amoimted  to  12.668  killed,  49,559  wounded, 
anil  20.498  missing :  total.  82,720.  He  captured  in  the  saiue 
time  66,513  soldiers;  of  the  Confederate  killed  and  wounded 
no  return  was  ever  made.    He  had  destroyed  every  army 

opposed  to  him — those  of  Lee,  Early,  and  Beauregard,  be- 
sides the  re-enforccmenls  sent  to  Lee  from  all  fjuarlcrsof 

till'  South,  leaving  at  the  last  not  a  living  man  of  all  those 
armies  who  was  not  a  jirisoner.  His  forces  had  never  bcicn 
more  than  one-third  greater  thantlioseof  his  antagonist, 
and  he  had  constantly  fought  on  the  offensive.  The  terms 
granted  to  Lee  at  Api)oinatlox  were  so  magnanimous  that 
the  whole  iiopnlation  of  the  South  at  once  sought  to  share 
their  benefits.  The  other  Confederate  armies  offered  to 
surrender,  and  the  greatest  civil  war  in  history  \va.s  at  an end. 

Grant  returned  at  once  to  Washington  to  superintend 
the  disljandment  of  his  armies.  This  work  was  scarcely 
begun  when  President  Lincoln  was  assassinated.  It  had 
doubtless  been  intended  to  inflict  the  same  fate  on  Grant, 
but  he,  fortunately,  on  account  of  leaving  Washington  early 
in  the  evening,  declined  an  invitation  to  aecomjiany  the 
President  to  the  theater  where  the  murder  was  committed. 
This  event  made  Andrew  Johnson  President.  l>ut  left  Grant 
by  far  the  most  conspicuous  figure  in  the  public  life  of  the 
country.  He  became  the  object  of  an  enthusiasm  greater 
than  had  ever  been  known  in  the  U.  S.  Every  possible 
honor  was  heaped  upon  him ;  the  grade  of  general  was 
created  for  him  by  Congress;  houses  were  presented  to  him 
by  citizens ;  towns  were  illuminated  because  he  entered 
them.  President  Johnson  .soon  took  such  a  position  in  poli- 

tics as  threw  most  of  those  who  had  suji]iorled  the  war  into 
open  hostility  to  him.  At  first  he  had  been  so  bitter  toward 

the  defeated  South  that  Gen.  Lee  asked  Grant's  inter[)osi- tion  in  his  behalf,  and  it  was  given.  Grant  saved  Lee  from 
|)rosecution  for  treason  when  Andrew  Johnson  was  eager 
for  it.  But  Mr.  Johnson  soon  became  the  ardent  friend  of 

the  former  C'onfederates,  and  was  believed  by  many  to  be 
plotting  their  return  to  ])ower.  In  this  conjunction  all 
parties  turned  to  Grant.  Congress  passed  laws  to  restrain 
the  President  and  giving  Grant  an  amount  of  power  un- 

known before  to  any  sidjordinate.  His  position  was  ex- 
tremely delicate.  He  was  a  soldier  and  it  was  his  duty  to 

be  subordinate  to  the  President.  Yet  the  President  was 

in  direct  opposition  to  Congress,  the  law-making  power. 
Grant,  however,  for  a  long  time  was  able  to  comply  with 
the  directions  oi  Congress  without  offending  the  President. 

Johnson,  indeed,  sought  to  obtain  the  sanction  of  Grant's name  for  his  policy.  He  suspended  the  Secretary  of  War 
and  placed  Grant  in  his  stead,  and  the  soldier  for  some 

months  was  a  member  of  ]\Ir.  Johnson's  cabinet.  Finally, 
however,  it  became  necessary  for  him  either  to  break  with 
the  President,  or  by  compliance,  as  he  thought,  to  disobey 
the  law;  and  he  refused  to  do  the  latter.  From  this  time 
President  Johnson  was  his  political  and  personal  enemy. 

Grant's  popularity,  however,  remained  unshaken  with  those 
who  had  supported  the  war,  and  in  1868  he  was  elected 
President  Viy  large  majorities.  He  was  inaugurated  on 
JIar.  4,  1869.  His  first  administration  was  distinguished 
by  a  cessation  of  the  strifes  which  sprang  from  the  war.  by 
alarge  reduction  of  the  national  debt,  and  by  a  settlement 
of  the  difficulties  with  Great  Britain,  which  had  grown  out 
of  the  depredations  committed  by  privateers  fitted  out  there 
during  the  war.  These  difficulties  threatened  at  one  time 
to  embroil  the  two  nations,  but  they  were  referred  to  arbi- 

tration, and  the  result  was  an  award  of  !^15.000,000  damages, 
which  were  paid  by  Great  Britain  to  the  U.  S.,  on  account 
of  the  injuries  she  had  occasioned  or  allowed.  During  the 
latter  half  of  his  administration  a  violent  opposition  arose 
to  Grant,  led  by  men  in  his  own  party,  who  were  dissatisfied 
with  his  course.  He  was,  however,  re-elected  to  the  presi- 

dency in  1872  by  a  larger  vote  and  a  larger  majority  than 
any  presidential  candidate  had  ever  received.  Soon  after 

he'left  the  presidential  chair  he  set  out  on  a  tour  around  the 
world,  returning  by  way  of  California,  and  became  actively 

engaged  in  railroad  and"other  enterprises.  He  was  appointed 
in"l882  one  of  the  commissioners  to  negotiate  a  commercial 
treaty  with  jMexico,  and  was  placed  on  the  retired  list  of  the 
army  Mar.  4.  1885.  with  rank  and  full  pay  of  general.  He 
wrote  for  The  Centurij  a  series  of  papers  on  different  battles 
and  campaigns  of  the  civil  war.  These  were  subseijuently 
amplified  and  embodied  in  two  remarkable  volumes,  known 
as  Personal  3Iemoirs  (New  York.  1885).  from  which  his 
widow  has  received  more  than  ̂ 400.000  copyright.  D.  at 
jMt.  3IcGregor.  11  miles  N.  of  Saratoga.  X.  V..  July  23, 1885, 
and  was  buried  in  Riverside  Park.  New  York  city,  Aug.  8, 
1885.  The  civic  and  military  procession  at  the  funeral  was 
never  equaled  in  the  U.  S.  iii  extent  and  in  the  number  of 
distinguished  men  attending  it.     A  tomb  has  been  erected 
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in  New  York  id  a  eiist  of  $500,(100,  chiefly  contributed  by 
citizens.  Ituvised  by  James  (Jrant  Wilson. 

(■niiilil :  a  river  of  England.     See  Cam. 
(jiriliitliaiii :  town  of  KiiKlaiid  ;  in  liie  county  of  Lincoln, 

OTi  the  left  bank  of  the  Withani,  and  on  the  Great  North- 
ern liailway,  35  nules  S.  S.  W.  of  Lincoln  (see  map  of  Eng- 

land, ref.  8-1).  Its  church  is  an  interesting  building  of  the 
tliirteenth  century,  with  a  fine  spire  378  feet  high.  In  its 

grammar  school,  i'ounilcd  in  1538,  Newton  received  his  first 
education.  There  are  manufactures  of  agricultural  imple- 

ments and  brick.     Pop.  17,500. 

Grant's  Pass :  town  (ineoriiorated  1884)  ;  capital  of 
Josephine  co..  Ore.  (for  location  of  county,  see  map  of  Ore- 

gon, ref.  7-B) ;  on  the  Rogue  i-iver  and  the  S.  Pacific  Rail- 
way ;  equidistant  between  Portland  and  San  Francisco.  It  is 

in  an  agricultural,  mining,  fruit-raising,  and  lumber  region  : 
is  the  distributing-point  for  the  trade  of  a  large  area;  and 
contains  4  clnirches,  large  union  school,  gas,  water,  and 

electric-light  plants,  railway-car  and  machine  shops,  opera- 
house  that  cost  $1!),000,  a  national  bank,  3  weekly  news- 

papers, and  manufaciaires  of  brick,  carriages,  and  wagons, 
brooms,  matches,  and  lumljer  prochicts.     Pop.  (1890)  1,433. 

Granular  Lids  (synonyms:  granular  ophthalmia,  gran- 
ular ciinjinniivUU,  frue.hnma,  Egyptian  oplithalmia,  mili- 
tary opittlialmia):  an  inflammation  of  the  conjunctiva,  in 

which  the  membrane  loses  its  smooth  surface  owing  to  the 

formation  of  "granulations,"  or  yellowish-red,  rounded 
bodies,  which  after  absorption  leave  cicatricial  changes.  It 
is  usually  described  under  two  forms,  acuta  granulations 
and  chronic  granulations.  Chronic  granulations  may  re- 

sult from  the  imperfect  disappearance  of  acute  granula- 
tions, but  more  frequently  appear  as  a  primary  disorder. 

Certain  individuals  are  predisposed  to  the  disease,  and,  al- 
though its  subjects  are  often  pale  and  anemic,  there  is  no 

known  constitutional  disorder  which  causes  it.  The  pi'e- 
disposition  also  includes  races,  the  Jews,  the  Irish,  and  the 
inhabitants  of  the  East,  as  well  as  the  Indians  in  the  U.  S., 
being  especially  liable  to  the  affection,  while  the  Negroes  are 
almost  exempt.  Dwellers  in  certain  regions  of  the  earth 
where  the  climate  is  damp  are  readily  aJiected,  while  an 
altitude  of  1,000  feet  confers  comparative  immunity.  A 
large  amount  of  evidence  has  accumulated  indicating  tlie 
dependence  of  granular  lids  upon  the  presence  of  a  special 
form  of  micro-organism,  which  is  known  as  the  trachoma- 
cncciis.  The  contagious  nature  of  the  affection  is  un- 

doubted. The  essential  elements  of  this  disease  are  the  '•  gran- 
ulations," and  this  word  refers  to  the  characteristic  feature 

of  granular  lids,  and  must  not  be  confused  with  the  gran- 
ulation tissue  or  proud  flesh  which  is  seen  in  wounds.  One 

form  of  the  disease,  called  follicular  co7ij  unci  iritis,  is  due 
to  enlargement  of  the  natural  follicles  of  the  conjunc- 

tiva, but  in  true  granular  lids  bodies  of  special  structure, 
called  trachoma  nodules  or  granules,  develop  under  the 
circumstances  which  have  been  described.  In  the  acute 
variety  the  symptoms  are  like  those  of  a  violent  ophthalmia, 
added  to  which  is  the  formation  of  roundish  granulations. 
In  the  chronic  variety,  often  without  any  preceding  inflam- 

mation, the  yellowish-red  semi-transparent  bodies  develop, 
especially  on  the  folds  of  the  conjunctiva  which  join  the 

lids  and'  the  eyeball  together.  Gradually  these  increase, the  lids  become  thickened,  the  granulations  soften,  break 
down,  and  form  scar  tissue.  New  ones  take  their  places, 
and  so  the  process  is  repeated  again  and  again.  With  the 
softening  there  is  often  much  discharge,  which  is  markedly 
contagious.  The  roughened  lids  rub  over  the  cornea  and 
irritate  it,  producing  an  inflammation  of  this  membrane  in 
which  a  great  many  new  blood-vessels  form  in  its  layers, 
caXled pannus,  which  when  inveterate  has  been  treated  by 
producing  a  violent  inflammation  with  an  infusion  of  the 

seeds  of  the  Abrus  precatorius  (paternoster  bean).  'WTien the  acute  stage  disa|.ipears  the  pannus  may  also  subside.  It 
is  a  dangerous  method.  The  lids  become  distorted  by  the 
contraction  of  the  scar  tissue,  and  the  eyelashes  are  misphaced 
and  rub  against  the  eyeball.  In  neglected  cases  these  serious 
changes  may  cause  destruction  of  sight.  It  is  an  exceed- 

ingly tedious  disease,  and  months  and  even  years  elapse 
before  its  cure  is  brought  about.  The  treatment  of  gran- 

ular lids  consists  in  the  application  of  such  remedies  as 

will  cause  absorption  of  the  "granulations"  with  the  least 
possible  sear  tissue.  For  this  purpose  many  caustics  are 
used,  among  which  the  most  noted  are  nitrate  of  silver, 
strong  solutions  of  corrosive  sublimate,  sulphate  of  copper 
or  bluestone,  and  boro-glyceride,  which  is  a  mixture  of 

borax  and  glycerin.  A  host  of  other  remedies  have  been 
recommended  in  addition  to  these,  com))rising  all  the  best 
known  anlisejjties  and  astringents.  In  many  eases  it  be- 

comes necessary  to  operate,  'i'he  Ixist  operations  are  those 
by  which,  with  certain  specially  devised  instruments,  the 
cmitents  of  the  granulaticjiis  are  evai-uated,  either  by  a 
squeezing  [irocess  (exjiression)  or  by  rubbing  (yrattage). 
Under  certain  circumstances  electricity  is  applied. 

The  disease  was  probably  known  to  the  ancient  Egyp- 
tians 1.500  u.  c.  It  has  l>een  the  means  of  seriously  inter- 

fering with  the  oi)erations  of  armies  in  the  East,  and,  as 

general  attention  was  first  called  to  the  disease  by  Larrey's 
description  of  the  state  of  the  eyes  of  the  French  army  in 
Egypt  in  17!t8,  it  is  often  called  Kyyptiiin  up/itlialmia,  al- 

though no  doubt  this  disease  inchidi's  many  oth('r  forms  of 
conjunctival  affections  besides  true  granular  lids.  The  sol- 
tliers  who  returned  from  the  Egy|jtian  cam])aigns  are  sup- 

posed by  some  authorities  to  have  been  the  means  of  dis- 
seminating this  disorder  on  the  continent  of  Europe. 

G.  E.  DK  SCHWEINITZ. 

(iranvcllt^  (Fr.  pron.  graan'vel').  or  Granvella,  Antoine i)K  Pekke.xut,  Cardinal :  b.  at  Ornans,  Burgundy,  Aug.  30, 
1517;  the  son  of  the  Sieur  de  GranvcUe,  Prime  Minister  to 
Charles  V. ;  studied  law  at  Padua  and  theology  at  Louvain  ; 
became  Bishop  of  Arras  1540  ;  attended  the  Diets  of  Worms 
and  Ratislion  1.540,  and  in  1.545  was  sent  to  the  Council  of 

Trent,  where  his  great  diplomatic  talent  first  found  an  op- 
portunity to  show  itself;  became  a  prominent  state  coun- 

cilor under  Charles  V.,  and  in  1550  took  the  chancellor- 

ship of  the  empire  after  his  father's  death;  negotiated  the treaty  of  Passau  15.53 ;  arranged  the  marriage  between 
Philip  11.  and  Mary  of  England  1558,  which,  however,  led 
to  a  result  quite  opposite  to  that  which  was  expected,  as 
the  marriage  was  without  issue,  and  England,  after  the 
death  of  Mary,  immediately  placed  herself  among  the  bit- 

terest enemies  of  Spain ;  concluded  the  treaty  of  Cateau- 
Cambresis  15.59 ;  was  minister  to  the  Duchess  of  Parma  in 
the  Low  Countries  1559-64 ;  became  Archbishop  of  Mech- 

lin 1560.  cardinal  1561,  and  in  1.564  retired  to  Besangon, 
compelled  to  leave  his  office  by  the  clamors  of  nobles  and 

people,  led  by  Horn,  Egmont,  "and  the  Prince  of  Orange. 
Granvelle's  tyi-anny  was,  indeed,  of  the  most  odious  kind. 
He  introduced  swarms  of  Spanish  troops  into  the  Nether- 

lands, supported,  and  even  encouraged,  the  Inquisition, 
and  destroyed  the  flourishing  commerce  and  industry  of 
the  country.  Never  has  a  minister  been  more  bitterly 

hated  tlian'he  was.  His  house  was  plundered,  burned,  and 
razed  to  tlie  ground,  and  caricatures  of  him  were  publicly 
sold  in  the  streets.  Afterward  he  became  Spanish  envoy  to 

Rome  1570 ;  "Viceroy  of  Naples  1570-75 ;  became  president 
of  the  supreme  council  of  Italy  and  Castile  1575  ;  was  trans- 

lated to  the  archbishopric  of  Besan^on  1584.  1).  in  Madrid, 
Sept.  31,  1586.     He  was  a  man  of  learning  and  ability. 

(Jranville.  gra'anveel'  [Fr.,  great  city] :  a  fortified  town of  France  ;  in  the  department  of  La  Manche,  on  the  English 
Channel  (see  map  of  France,  ref.  3-C).  It  has  a  hydrograph- 
ic  college  and  manufactures  of  brandy,  chemicals,  and  iron- 

ware. Ship-building,  tanning,  and  fishing  (oysters  and  cod) 
are  important  industries.     Pop.  (1896)  12,005. 

Granville:  village;  on  the  Rutland  and  Washington 
Branch  of  Delaware  and  Hudson  Railroad  system ;  Wash- 

ington CO.,  N.  Y.  (for  location  of  county,  see  map  of  New 
York,  ref.  4-K);  65  miles  N.  of  Albany.  Within  the  limits 
of  Granville  township  are  five  other  villages  and  several 
cheese-factories.  The  principal  business  of  the  town  is  ag- 

riculture and  the  quarrying  and  manufacturing  of  roofing 
slate,  mantels,  and  all  articles  of  marbleized  slate.  Pop.  of 
township  (1880J  4,149  ;  (1890)  4,716. 

Granville  :  village  ;  Licking  co.,  O.  (for  location  of 

county,  see  map  of  Ohio.  ref.  5-F) ;  on  Raccoon  creek  and 
the  Toledo  and  Ohio  Central  Railway  ;  28  miles  E.  N.  E.  of 
Columbus.  It  is  the  seat  of  Denison  IIniversitt  {q.  v.), 

the  Shepardson  College  for  Women,  and  the  Granville  Fe- 
male College  (Presbyterian,  opened  1827).  It  has  a  bank, 

and  3  weekly  and  2  quarterly  periodicals.  Pop.  (1880) 
1.137;  (1890)  1,366. 

(iranville.  George:  Viscount  Lansdowne,  Baron  of 
Hidcford;  b.  in  1667;  was  educated  at  Trinity  College, 
Cambridge;  kept  aloof  from  politics  during  the  reign  of 
William  and  IVlarv  on  account  of  his  sympathy  for  the 
Stuarts;  vfrote  Heroic  Love,  British  Enchanters,  and  other 
dramas,  besides  poems ;  became  the  head  of  the  family  by 
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tho  death  of  his  broUicr;  ('iilcred  Piirliamcnt  in  1710,  and 
was  in  the  same  year  appointed  Secretary  of  War.  His  con- 

nections with  tile  Pretenihir,  however,  were  so  well  l\novvn 
that  after  the  death  (jf  Anne  lie  was  for  two  years  conliiied 

in  the  Tower,  171-J-1.">,  and  in  1723  lie  saw  tit  to  retire  for 
some  time  to  France,  wliero  lie  lived  for  ten  years.  His 
works  (poetry  and  prose)  were  pnlilisjied  in  17H2,  in  a  col- 

lected edition  of  two  vohimes  quarto,  and  dedicated  to 
Qneen  Caroline.  lie  was  a  friend  of  Po[ie,  wlio  dedicated 
Ins  Wiiuhor  to  him.     D.  Jan.  ;!(),  1735. 

(ijraiiville,  Granville  Georoe  Leveson-Gower,  K.  (i., 
P.  (;.,  1).  C:.  L.,  F.  R.  S.,  Earl  :  tlie  second  earl  of  the  jjivsent 
line;  b.  in  London,  May  11,  l(~il.5  :  was  educated  at  Eton 
and  Christ  Church,  Oxford  ;  entered  Parliament  1836  ;  was 

Under-Secretary  for  I'^jreifjn  jUVairs  1H40-41 ;  master  of  tlie 
buckhounds  1846-48 ;  vice-president  of  the  Board  of  Trade 
1848-51 ;  Poreii;n  Secretary  1831-53 ;  chancellor  of  the  duchy 
of  Lancaster  1855  ;  ambassador  extraordinary  to  St.  Peters- 

burg 1856;  lord  president  to  the  conncil  185.5-58  and  18.5!)- 
66;  Colonial  Secretary  1868-70;  Secretary  for  Foreign  Affairs 
1870-74;  also  chancellor  of  London  University,  constable  of 
Dover  Castle,  and  lord  warden  of  the  Cinque  Ports  ;  was  an 
able  and  distinguished  Liberal  politician  ;  succeeded  to  the 
peerage  in  1846,  and  in  the  same  year  became  a  privy  coun- 

cilor. He  was  Secretary  of  State  for  Foreign  Affairs  1880- 
85  ;  became  Secretary  of  State  for  the  Colonies  1886.  D.  in 
London,  Mar.  31,  1891. 

(itraiiville,  .Johx  Carteret,  Earl :  statesm.an ;  son  of 
Baron  Carteret  of  Hawnes,  Bedfordshire,  England  ;  b.  Ajir. 
23,  1690  ;  educated  at  Westminster  School  and  Christ 
Church  College,  Oxford ;  entered  the  House  of  Lords  in 
1711  as  second  Baron  C!arteret;  supported  Stanhope  and 
the  Whigs,  and  on  the  accession  of  George  I.  became  a  lord 
of  the  bedchamber.  As  amijassador  extraordinary  to  Sweden, 
and  later  as  Foreign  Secretary,  he  proved  himself  a  skilled 
diplomatist,  and  in  1734  was  appointed  Lord-Lieutenant  of 
Ireland.  On  his  return  he  led  the  party  that  overthrew  Sir 
Robert  Walpole,  and  as  Secretary  of  the  State  for  the  North- 

ern Department  was  the  real  head  of  the  administration  till 
its  overthrow  by  the  Pelhams  in  1744.  In  the  same  year  he 
became  Earl  Granville  on  the  death  of  his  mother.  Countess 
Granville.  Henry  Pelham  maile  him  lord  president  of  the 
council  in  1751,  but  he  was  never  again  a  party  leader.  D. 
in  London  .Ian.  3,  1763. 

(wraiiville  €olIeg:e  :  See  Denison  University. 

tirape  [from  0.  Fr.  fjrapi>.  crape,  grape,  orig.  hook,  claw, 
from  0.  II.  Germ,  chrapfo  >  Moil.  Germ.  Krupfen,  hook]; 
any  species  of  the  genus  Vitis.  The  wine  grape  (Vttis  vini- 
fera)  has  been  grown  from  the  earliest  times,  and  it  was 
among  the  first  fruits  introduced  into  North  America  from 
Europe.  All  the  early  attemiits  to  cultivate  the  foreign 
grape  in  the  U.  S.  resulted  in  failure,  save  in  the  missions 
upon  the  Pacific  slope,  and  perhaps  on  isolated  plantations 
along  the  southern  borders  of  the  country.  In  some  in- 

stances companies  were  organized  in  Europe  for  the  pur- 
pose of  growing  grapes  and  making  wine  in  the  U.  S.,  and 

experienced  vignerons  were  sent  to  care  for  tlie  vines,  Init 
all  failed  after  a  few  years.  The  cause  of  the  greater  part 
of  this  failure  was,  as  not  then  known,  the  downy  mildew 
and  the  root-louse  or  phylloxera,  enemies  which  are  native 
to  America,  but  which  work  much  greater  injury  upon  the 
European  grape  than  upon  native  species.  The  failure  of 
the  foreign  or  wine  grape  in  the  U.  S.  naturally  drew  the  at- 

tention of  gra])e-lovers  to  the  wild  varieties.  These  wild 
gr^ipes  were  known  to  the  earliest  settlers  to  be  variable,  and 
the  New  England  colonists  have  left  descriptions  of  them. 
As  early  as  1639  a  vineyard  of  wild  vines  was  set  in  the 
Massachusetts  colony.  But  the  cultivation  and  amelioration 
of  the  native  vines  was  not  begun  seriously  until  about  the 
the  end  of  the  eighteenth  century,  when  a  European  grape 
colony  upon  the  Ohio  river  was  tlireatened  with  disaster  in 
the  failure  of  the  imported  species.  A  native  grape  was 
introduced  into  the  plantations,  the  vignerons  having  been 
told  that  it  had  been  procured  at  the  Cape  of  Good  Hope, 
and  it  was  therefore  called  the  Cape  grape.  It  had  been 
known  previous  to  this  time  as  the  Alexander,  however,  and 
under  this  name  it  is  still  described  in  some  grape  manuals. 
This  grape  is  a  chance  variety  of  the  Fox  grape,  or  Vilis 
labrusca  of  New  England  and  the  Eastern  Allegheny  region, 
and  this  species  is  the  parent,  in  whole  or  in  jiart,  of  nearly 
all  the  popular  grapes  grown  in  the  LT.  S.  Catawba,  Isa- 

bella, and  Diana  were  early  varieties  of  promise,  and  the 
first  is  still  extensively  grown.     The  introduction  of  the  Ca- 

tawba liy  Major  Adliini.  not  far  from  1820,  reallv  marked 
the  second  era  in  viticulture  in  the  U.  S.,  for  tins  variety 
was  not  only  a  b('tter  table  grape  than  any  which  had  [ire- 
ceded  it,  ailding  such  desirable  qualities  as  vigor,  produc- 

tiveness, and  good  size,  but  it  is  still  the  leading  native  wine 
grape.  The  parentage  of  the  Catawba  is  still  in  doubt,  but 
some  of  the  leading  viticulturi.sts  suppose  that  it  contains 
some  vinifera  or  foreign  blood  ;  its  chief  characteristics 
are  clearly  of  the  labruxca  type.  The  third  epoch  came 
with  the  introduction  of  the  Concord  in  18.^)3,  but  there  is 
indication  that  some  of  the  new  varieties  ol  the  Southwest, 
containing  blood  of  the  Post  Oak  grape  (  Vitix  lincecumii), 
may  ]irove  more  valualdc.  The  protitalih^  or  commercial 
cultivation  of  grapes  may  be  saiil  to  have  begun  with  the 
Concord,  which  is  still  the  most  poimlar  variety,  although 
its  place  is  contested  by  Worden,  Nnigara,  and  a  few  others 
of  labruxca  parentage.  Two  other  native  species,  Vi/is  ri- 
paria  and  V.  mxtivaUs,  arc  the  parents  of  cultivated  varie- 

ties, but  their  contributions  to  viticulture  are  small.  V. 

riparia  is  the  coniiiionest  grape  of  the  Northern  ."Middle U.  S.,  is  also  largely  used  in  France  and  otlier  European 
countries  as  a  stock  upon  which  to  graft  the  wine  grape,  or 
ViHs  vinifera,  to  enable  it  to  resist  the  attacks  of  the  phyl- 

loxera, which  has  been  introduced  into  Europe.  The  root 
of  V.  riparia  resists  almost  completely  the  attacks  of  the 
louse.  Numerous  attempts  have  also  been  made  to  hybridize 
the  Fox  grape  and  the  European  species,  and  many  fine 
table  grapes  have  resulted,  but  none  of  the  hybrids  have 
adaiiled  themselves  to  commercial  cultivation  over  any  con- 

siderable area.  Among  the  best  known  of  these  hybrids  are 
those  produced  by  E.  S.  Rogers,  of  Massachusetts,  of  which 
the  leading  ones  are  Agawam,  Barry,  Salem,  Wilder,  Lind- 
ley,  Gaertner,  and  Goethe.  The  Scuppernong  gi'ape  of  the 
Southern  States  ( T'(7/.s  rotiindifolia)  has  also  given  rise  to cultivated  varieties.  T.  V.  Munson  and  other  experimenters 
of  the  Southwestern  LT.  S.  have  made  very  promising  at- 

tempts to  hybridize  and  ameliorate  the  grapes  of  that  region. 
North  America  has  at  least  twenty-five  species,  nearly  all  of 
which  are  likely  to  prove  valuable  in  one  way  or  another. 
The  eleventh  census  bulletin  gives  the  following  figures  for 
the  Eastern  U.  S. : 

Acres. 
Eastern  or  New  York  region   51,000 
Middle  or  Ohio-Illinois  region   43,633 
Western  or  Kansas-Missouri  region    17.306 
Southern  or  Virginia-Georgia  region     17,093 

Miscellaneous. . .'.    60,000 

Total   188,031 

In  the  production  of  talile  grapes  New  York  leads  with 
00.687  tons  in  1890,  and  is  followed  by  Ohio  with  38.947 
tons.  The  wine  production  was  3.528,350  gal.  and  1.934,- 
833  gal.  respectively.  The  grape  interest  in  Ontario  is  also 
large.  It  must  not  be  thought,  however,  that  the  native 
grapes  alone  succeed  in  the  U.  S.  The  vast  Pacific  vine 
area  is  planted  with  the  true  wine  grape  of  the  Old  World. 
The  census  gives  the  total  acreage  in  the  Pacific  region,  in- 

cluding C'alifornia  and  parts  of  Arizona  and  New  Mexico, 
as  213,230  acres.  In  the  census  year  this  region  produced 

14,626,000  gal.  of  n^ine.  and  the  raisin  crop  was  also  large. 
The  phylloxera  is  now  invading  this  region,  and  it  is  prob- 

able that  greater  diflicnlty  will  be  experienced  in  the  futui-e 
in  the  cultivation  of  the  wine  grape ;  but  the  undoubted 
adaptability  of  the  Pacific  and  extreme  southwestern  areas 
to  the  wine  and  raisin  industries,  coupled  with  the  aid 
which  ex|ieriments  are  continually  bringing  to  problems  of 
viticulture,  must  maintain  the  advantage  which  that  terri- 

tory now  enjoys.  The  European  grapes,  as  the  Black  Ham- 
Imrg  and  Ciiasselas.  are  also  popular  varieties  for  growing 
under  glass  in  the  Northern  States. 

Pruninii  and  Training. — As  the  native  grapevines  of  the 
U.  S.  differ  widely  in  habit  from  those  of  the  Old  World,  it 

follows  that  they'must  receive  different  care  and  be  subject- ed to  different  methods  of  training.  It  was  not  until  the 
vineyardists  of  the  Central  and  Eastern  States  perceived  this 
fact  that  grape  culture  in  the  V.  S.  entered  upon  an  epoch 
of  prosperity.  This  is  especially  true  as  regards  training, 
methoils  of  dealing  with  mildew,  and  varieties.  In  train- 

ing, the  ultimate  object  is  the  same  in  all  species — to  curtail 
the  growth  so  that  the  vine  will  not  become  too  large  and 
unnianageable,  to  thin  the  fruit  by  the  removal  of  super- 

fluous branches,  to  increase  productiveness,  and  to  allow 
the  sun  to  reach  the  berries.     Most  grapevines  will  endure 
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very  severe  pruning,  but  tlie  wine  grape  orVitis  vinifera 
can  lie  more  sevL'rely  pruned  tlian  otiier  species.  Grape 
pruning  ■mil  training  are  greatly  simplified  if  one  comes 
thoroughly  to  understand  tliat  tiie  fruit  U  borne  upon  wood 

of  tlie  current  year's  growth.  That  is,  the  shoots  bloom  a-s 
tliev  grow,  early  in  the  season — tlie  grape  does  not  develop 
fruit -buds  in  the  fall.  The  number  of  buds  which  is  left  on 
a  vine,  tlierefore,  docs  not  directly  determine  how  many 
clusters  of  grajjcs  I  lie  vine  will  bear,  for  each  bud  is  to  make 
a  branch,  which  in  turn  will  bear  grapes.  This  explains 
the  very  close  pruning  of  grapevines.  The  canes  or  rijicned 
shoots  of  any  season  are  cut  back  to  two  to  four  or  five 
buds,  and  some  of  the  canes  may  bei-emoved  entirely  if  they 
are  numerous.  Ordinarily  three  or  four  canes  will  be 
enough  to  leave,  each  being  cut  back,  so  that  a  very  hirge 
vine,  after  pruning  in  the  winter,  may  bear  only  eight  to 
forty  buds.  The  nature  of  the  pruning  depends  greatly 
upon  the  character  of  the  variety  or  the  species.  Some 
strong  varieties  of' native  grapes,  as  Concord  and  Niagara, 
can  well  carry  twice  as  much  wood  as  weaker  varieties,  like 

the  Delaware.  It  follows  that  if  each  successive  year's 
growth  is  cut  back  to  a  few  buds,  the  bearing  wood  must  be 
constantly  removing  itself  from  the  root  or  crown  of  the 
plant.  In  order  to  prevent  this,  or  to  keep  the  wood  near 
the  stock,  a  new  cane  is  often  trained  up  from  the  root, 
which  shall  ultimately  take  the  place  of  the  old  stock  or 
plant :  but  by  judicious  pruning  the  grower  can  prevent 
the  accumulation  of  too  many  "  spurs,"  as  the  remnants  of 
the  pruned  canes  are  called,  and  can  keep  the  bearing  wood 
near  the  crown. 

There  are  very  many  ways  of  training  the  grape,  but  it  is 
well  to  bear  in  mind  at  the  outset  that  the  American  varie- 

ties can  not  be  cut  back  so  closely  as  the  European.  The 
European  vine  can  be  made  to  stand  entirely  alone  without 
any  support  whatever,  and  this  is  the  common  system  in 

California.  The  "  stump  "  or  trunk  of  these  vines  varies  in 
height,  according  to  the  fancy  of  the  operator.  Sometimes 
the  branches  start  at  the  surface  of  the  ground,  and  some- 

times the  trunk  is  3  or  3  feet  high.  Tying  to  a  single  stake 
is  also  often  practiced  with  the  wine  grape.  The  American 
species,  however,  are  commonly  trained  upon  a  trellis.  The 

high  renewal  system  demands  three  wires.  The  "  arms,"  or 
the  permanent  portion  of  the  vine,  reach  the  bottom  wire 
and  are  tied  to  it.  The  canes  are  cut  back  to  within  a  few 
buds  of  these  arms  every  winter.  These  pruned  canes  are 
tied  horizontally  on  the  lower  wire,  and  the  shoots,  as  they 
grow,  are  tied  perpendicularly  to  the  wires  above.  This  is  a 
favorite  system  for  Catawba,  Delaware,  and  all  varieties  of 
medium  or  weak  growth.  It  is  also  well  adapted  to  the 
stronger  sorts,  but  in  them  too  much  summer  tying  of  shoots 
is  required,  and  such  vines  usually  overgrow  the  trellis. 
This  system,  while  it  secures  fruit  of  the  finest  quality,  de- 

mands much  hand  labor  during  summer,  and  a  cheaper  sys- 
tem must  eventually  superse<le  it  for  the  common  varieties. 

Its  strongest  competitor  is  the  Kniffin  system.  Here  only 
two  wires  are  required,  and  the  top  one  stands  from  5  to  6 
feet  above  the  ground.  Two  canes  are  trained  out  in  each 
direction  on  each  wire,  and  the  bearing  shoots,  instead  of 
being  tied  up,  are  allowed  to  hang,  thus  doing  away  with 
all  tying,  except  that  required  to  keep  the  main  canes  on 
the  wires.  The  Kniffin  system  is  especially  adapted  to  all 
strong  growing  varieties,  and  it  is  now  the  favorite  one  in 
the  grape  districts  of  New  York. 

Culture  and  Propagation. — Grapes  demand  a  well-drained, 
warm,  and  gravelly  soil,  and  a  location  free  from  late  s]iring 
and  early  fall  frosts.  The  American  varieties  are  usually 
most  reliable  near  bodies  of  water,  which  modify  the  tem- 

peratures at  both  ends  of  the  growing  season.  Vine-yards 
are  ordinarily  given  clean  culture  throughout  the  season,  or 
until  the  fruit  is  roaily  to  pick.  The  vines  are  set  from 
6  to  8  feet  apart  each  way,  the  distance  depending  ujion 
the  strength  and  habit  of  the  variety.  Grapes  are  usually 
propagated  by  means  of  cuttings  of  hardwood  taken  in  the 
fall  and  stored  until  spring  in  a  cool  cellar  or  buried  in 
a  gravelly  jilace.  New  or  rare  varieties  are  sometimes 

started  under  glass  from  cuttings  of  single  "  eyes  "  or  buds, 
(rreenwood  cuttings  and  layers  are  occasionally  used.  The 
vine  can  be  grafted  with  ease,  but  the  scion  should  be  in- 

serted below  the  surface  of  the  ground,  else  it  will  be  broken 
out  by  the  wind. 

Diseanes,  etc. — The  gi'ape  is  subject  to  many  diseases  and 
insects,  of  which  the  worst  probably  is  the  Phylloxera 
(q.  v.).  The  downy  mildew  (Peronospora  vitUola)  is  a  fun- 

gous disease  affecting  the  leaves  and  the  fruit,  causing  the 

latl-er  to  rot.  Upon  the  leaves  it  appears  as  slight  frost-like 
patches  upon  the  under  surface,  causing  discolored  spots 
above,  and  finally  resulting  in  the  pn-mature  death  or  great 
injury  of  the  entire  leaf.  The  mildew  of  Euro|)e  (oldium) 
is  a  different  disease  from  this,  and  is  kept  in  check  by 
dusting  suliihur  upon  the  vines,  and  before  the  nature  of 
the  downy  mildew  was  known  this  remedy  was  urged  upon 
growers  in  the  U.S.  But  dry  suljdiur  has  little  influence 
upon  the  downy  mildew,  and  its  use  has  been  given  up. 
The  American  or  downy  mildew  is  common  in  Eurojie,  how- 

ever, and  the  French  have  found  a  remedy  for  it  in  the  I5or-  • 
deaux  mixture,  and  a  new  remedy  has  Vjcen  added  in  the  U.  S. 

in  the  animoniacal  carbonate  of  copper.  (See  Fi'NGiciuE.> 
Kit  her  of  these  compounds  is  a  specific  for  niilih-w  if  applied 
from  four  to  six  or  eight  times  at  intervals,  beginning  ju.st 
before  the  lilossoms  open  and  continuing,  if  necessary,  until  a 

short  time  before  the  grapes  begin  to  color.  The  Idack-rot 
(Lccstadia  tiidivellii),  also  an  American  disease,  causes  a. 
serious  shriveling  ami  decay  of  the  fruit,  but  it  can  be  kept 
in  che('k  by  the  same  means  as  recommended  for  the  downy 
mildew.  Of  the  numerous  insects  peculiar  to  the  gra|ie  and 
allied  plants,  the  so-called  thrip.  or  leaf-hopper,  is  almost  a.s 
serious  as  the  phylloxera.  This  is  a  minute  insect  feeding 
on  the  leaves.  In  grape-houses  the  thrip  is  kept  at  bay  by 
fumigating  with  tobacco  or  pyrethrum.  In  the  fiehl  kero- 

sene emulsion  (see  Insecticide)  applied  as  a  spray  is  recom- 
mended. Some  growers  catch  the  insects  on  sheets  of  sticky 

fly-pajjcr  carried  on  poles,  the  insects  being  seared  up  by  a 
person  who  precedes  the  operator.  The  rose-cliafer  is  also  a 
serious  pest,  especially  on  light  soils,  but  no  good  remedy 
beyond  liand-picking  is  known. 

I'drieliefi. — Over  500  varieties  of  grapes  indigenous  to  the 
U.  S.  are  described.  The  most  popular  kinds  are  Concord, 
Wordcn,  Niagara,  Catawba,  Delaware,  Champion,  Brighton, 

Moore's  Early,  Pocklington,  Ijady,  Cynthiana,  Norton's  Vir- ginia. Herbemont,  Ives,  Lady  Washington,  Martha,  the  Rogers 
hybrids  already  mentioned,  and  others  for  special  localities. 
For  graperies  under  glass  the  tVillowing  are  |)0i)ular:  Black 
Hamburg,  White  Frontignan,  Muscat  of  Alexandria,  Chas- 
selas,  St.  Peter's,  Black  Prince.  For  varieties  suited  to  Cali- 

fornia, and  other  information  concerning  grape-culture  there, 
consult  the  articles  Raisin  and  Wine. 

There  is  a  large  grape  literature  in  the  U.  S. ;  the  most  re- 
cent information  is  to  be  found  in  the  Bushbert)  Catalogue, 

Husmann's  American  Grape -growing  and  mne-7naking, 
Barry's  Fruit  Garden,  Mitzsky's  Grape  Culture,  Thomas's 
American  Fruit  Cvlturist,  Bailev's  American  Grape  Train- 

ing, Charlton's  Grape-growers'  fruide  (for  glass  graperies), 
Wickson's  California  Fruits,  and  Eisen's  Raisin  Industry. L.  H.  Bailey. 

Grape-ciire :  a  systemalie  administration  of  grapes,  or  of 
certain  parts  of  them,  in  large  quantities,  for  the  relief  of 
disease.  This  mode  of  treating  various  ailments  is  most  ex- 

tensively carried  out  in  Germany,  while  there  are  places  in 
which  it  is  practiced  in  Austria.  Hungary,  and  Switzerland. 
In  France,  however,  where  vineyards  are  very  numerous, 
there  seems  to  be  no  place  where  the  grape-cure  is  regularly 
used.  In  using  grapes  for  the  grape-cure  it  is  customary  to 
reject  both  the  skins  and  the  seeds,  and  to  swallow  only  the 
piilp  and  the  juice  which  surrounds  it.  These  contain  in 

1,000  parts  (about)— 

Water    863-0 

Grape-sugar    120'0 
Free  acid    4-0 
Albumin    5-6 
Pectin,  etc    29 
Salts     2^5 

Total    1,000-0 

Tannin  is  found  in  the  juice  only  when  derived  from  broken 
seeds  or  bruised  skins  or  stems.  In  the  grape-cure  it  is 
usual  to  begin  with  a  pound  or  two,  and  gradually  to  in- 

crease the  quantitv  to  6  or  13  lb.  a  day.  This  quantity  is 

divided  in  three  "portions.-  The  first,  consisting  of  half the  dailv  qnantity,  is  taken  in  the  morning  before  eating 
aiivtiiing  else,  though  patients  who  find  this  not  to  agree 

with  them  are  permitted  to  take  the  grapes  after  a  break- 
fast, or  even  to  eat  some  bread  crusts  with  the  gra|ies.  If 

the  grapes  are  eaten  before  breakfast,  the  meal  follows  in  an 
hour,  and  consists  of  bread,  tea,  coffee,  thin  chocolate,  or 

a,  liirht  soup.  The  second  portion  of  the  grapes  (a  quar- 
ter of  the  daily  quantity)  is  taken  an  hour  before  the  mid- 
day meal.     Tlie  third  portion  (again  a  quarter  of  the  whole 
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daily  quantity)  is  taken  an  hour  lieforo  this  evening  meal. 
The  best  prapes  are  those  which  are  of  K"™'  ̂ ''zt'.  with  thin 
slvins,  small  see<ls,  ratlicr  thick  juice,  and  a  sweet  and  aromatic 
taste.  The  effect  of  tlic  cure  is  (mioUm},',  it  (|uiels  thirst,  and 
stimulates  the  kidneys  and  liowcls.  and  increases  tlic  appe- 

tite. If  simultaneously  tlie  amount  cjfol  her  food  is  dimin- 
ished, the  patient  usiuilly  kises  weiglit ;  Ijut  if  suitable  an<l 

nourishing  food  is  taken  in  proper  (|uantlties  the  weight  in- 
creases. Experiments  made  in  Germany  showed  that  with 

small  q\iantitics  of  grapes  and  large  quantities  of  meat- 
food  weight  was  lost,  while  with  large  ipiantities  of  grapes 
and  smaller  quantities  of  meat  the  weight  increased. 

Bichof  and  Voigt  found  that  ."SOO  grammes  of  meat  and  100 
grammes  of  grajie-sugar  produced  a  loss  of  weight  of  330 
grammes ;  500  grammes  of  meat  and  200  grammes  of  grape-su- 

gar a  loss  of  23  grammes;  and  a  gain  of  92  grammes  fol- 
lowed 400  grammes  of  meat  and  300  grammes  of  grape-sugar. 

From  these  results  it  is  inferred  that  in  wasting  diseases  the 
grape-eure  should  be  conducted  with  moderate  quantities 
(about  4  lb.  daily)  of  grapes  rich  in  grape-sugar,  combined 
with  nourishing  meat-food.  This  is  the  treatment  best  suited 
to  scrofidous  or  anaMnie  persons,  or  convalescents  from 
fevers.  Overfed,  plethoric,  constipated,  or  congested  patients 
should  use.  larger  quantities  of  grapes  and  small  quantities 
of  meat,  and  no  fats.  The  effect  of  increasing  or  dimin- 

ishing the  proportions  of  grapes  and  other  articles  of  food 
each  must  be  carefully  studied  before  it  can  be  learned  just 
how  much  of  each  is  suited  to  individual  cases.  When  this 
is  done  admirable  results  have  been  obtained.  es]iecially 
when  the  grape-cure  has  followed  suitable  (principally  evac- 
uant)  treatment  of  the  bowels.  In  Germany  the  location 
in  wholesome  localities  of  the  various  grape-cures  probably 
contributes  something  to  the  results  of  the  treatment ;  but 
the  usefulness  of  the  special  diet  is  beyond  question. 

Charles  W.  Dulles. 

Grape  Family :  See  Vine  Family. 

(jirapeshot  (Fr.  mitrailh) :  a  name  applied  to  several 
kinds  of  artillery  missiles,  but  especially  to  a  cluster  of  iron 
balls  grouped  together  about  a  spindle,  and  held  in  place 
by  iron  disks,  through  which  the  spindle  passes.  Grape- 
shot  is  very  effective  against  infantry  in  masses  at  short 
range. 

Grape-sugar:  See  Glucose. 
Grapevine :  See  Grape. 

Grapliic  Statics:  that  branch  of  mechanics  in  which 
statical  .problems  are  solved  by  means  of  simple  geometric 
constructions.  The  forces  are  represented  by  lines  drawn  to 

scale,  and  by  operating  upon 
them  the  draughtsman  deduces 
other  lines  which  furnish  the  so- 

lution of  the  particular  problem 
before  him. 

The  principle  of  the  parallelo- 
gram of  forces  forms  the  start- 

ing-point of  the  science.  The 
resultant  R  of  the  forces  P  and  Q  being  represented  in  di- 

rection and  intensity  by  the  diagonal  n  c  of  the  parallelo- 
gram a  h  c.  (1.  the  directions  and  intensities  of  the  three 

forces  are  shown  by  the  sides  of  the  triangle  a  b  c,  and  pass- 
ing around  that  triangle  in  the  direction  from  a  to  b,  b  to  c, ' 

and  c  to  a.  the  direction  of  each  force  thus  obtained  is  that 
necessary  for  equilibrium.  Hence  arises  the  principle  of  the 
triangle  of  forces,  which  is  extended  to  include  any  number 
under  the  name  of  the  polygon  of  forces,  and  which  may  be 
thus  stated  :  If  any  number  of  forces  are  in  equililn-iuin,  a 
closed  polygon  may  be  formed  whose  sides  are  parallel  and 
equal  to  the  several  forces;  and,  starting  with  any  given 
force  and  following  around  this  polygon,  the  direction  thus 
obtained  for  each  of  the  others  will  be  the  direction  required 
for  equilibrium.  By  this  principle  the  grapihical  resolution 
and  composition  of  forces  may  be  made,  and  many  problems 
of  statics  be  readily  solved. 

The  most  useful  application  is  to  the  determination  of  the 
stresses  caused  in  tlie  members  of  a  roof -truss  by  loads  ap- 

plied on  the  rafters.  For  example,  in  Fig.  2  the'upper  dia- gram represents  a  roof-truss,  held  at  rest  by  five  external 
forces — viz.,  three  equal  weights  acting  downward  at  the 
points  q,  r,  and  «,  and  two  equal  reactions  acting  upward  at 
the  supports  m  and  7i.  These  forces,  being  in  equilibrium, 
can  preserve  that  equilibrium  only  by  means  of  other  forces 
or  stresses  generated  in  the  various  pieces  of  the  truss.  It 
is  required  to  determine  these  stresses.     The  weight  acting 

at  q  is  de.-;ignated  by  B  C,  that  at  r  by  C  D,  the  reaction  at 
m  liy  A  H,  and  so  on,  each  force  receiving  a  name  corre- 

sponding to  the  two  letters  [ilaced  on  f.pposite  sides  of  it; 
in  the  .same  way  the  pieces  of  the  truss  are  named,  B  F  Ijc- 
iug  that  joining  the  points  m  and  q.  F  G  that  from  q  to  p, 
anil  so  on.  The  force  polygon  for  the  weights  and  reactions 
is  first  formed  by  drawing  b  a  equal  and  parallel  to  B  A,  a  e 
to  A  E,  e  d  to  1^;  I),  (/  c  to  D  C,  and  c  b  to  0  B,  thus  obtain- 

FiG.  2. 

ingthe  closed  figure  a  e  d  c  b  a  to  represent  the  equilibrium 
of  the  given  exterior  forces.  The  process  for  finding  the 
stresses  is  then  as  follows:  Beginning  at  the  point  »(,  there 
are  three  forces  in  equilibrium,  the  reaction  a  b  and  the  un- 

known stresses  in  A  F  and  B  F,  whose  directions,  however, 
are  given ;  and  these,  being  in  equilibrium,  will  be  repre- 

sented by  the  sides  of  a  triangle  formed  liy  drawing  a  f  par- 
allel to  A  F  and  J /parallel  to  B  F,  which  with  a  b  consti- 
tute the  force  triangle  a  b  f.  Measuring,  then,  a  /  and  bf 

by  the  same  scale  with  which  a  b  was  laid  off,  the  inlensities 
of  the  two  forces  in  A  F  and  B  F  are  found  ;  and  following 
around  the  triangle  in  the  direction  indicated  by  the  given 
reaction  the  first  is  determined  to  be  tension  and  the  second 
compression.  Passing  next  to  the  point  q.  there  are  acting 
four  forces,  of  which  B  F  and  B  C  are  known  and  repre- 
.sentcd  in  the  strain  diagram  by  i/ and  b  c;  hence  drawing 

from  c  and/  lines  ]iarallel  to  t'  G  and  F  G.  the  fpfce  jioly- 
gon  c  b  f  ff  c  is  formed  for  the  forces  meeting  M  q,  which 
determines  the  strains  c  (/  and  /</.  Again,  passing  top,  in 
like  manner  the  force  polygon  afg  h  a  for  that  poiht  is 

made,  and  thus  continuing'a  stress  diagram  results  in  which every  line  is  parallel  to  its  corresponding  one  in  the  truss. 
The  two  figures  are,  as  will  be  noticed,  reciprocal  ones,  the 
stresses  represented  by  the  lines  meeting  at  any  point,  as  k, 
being  those  which  exist  in  the  pieces  surrounding  the  space 
K.  The  relations  of  +he  various  forces  are  thus  clearly 
shown  to  the  eye.  the  stresses  are  readily  found  by  measure- 

ment, their  character  determined  by  following  around  the 
polygons,  while  the  symmetry  of  the  figure  furnishes  checks 
upon  the  accuracy  of  the  work.  Another  principle  of  great 
importance  is  that  of  the  equilibrium  polygon,  which  is  the 
polygon  that  a  cord  will  assume  when  solicited  by  forces 
acting  at  various  angles.  The  jiroperties  of  this  polygon 
furnish  numerous  elegant  graphical  methods  for  the  deter- 

mination of  centers  of  gravity  and  moments  of  inertia  of 
bodies,  as  also  the  discussion  of  tlie  stability  of  arches, 
beams,  and  bridges.  See  Arch,  Moment,  Statics,  and 
Stresses. 

Graphic  statics,  as  a  special  instrument  for  investigations 
in  engineering,  may  be  said  to  date  from  1866,  the  year  of 

publication  of  Cuhnann's  Orapliiriche  Statik.  although  a 
few  special  applications  had  been  made  by  Poueelet  and 
Cousinery  as  early  as  1840.  Among  U.  S.  works  the  follow- 

ing may  be  noted:  I)u  Bois,  Elements  of  Graphical  Statics 
(New  York,  1875) ;  Eddy,  A>mi  Constructions  in  Graphical 
Statics  (New  York,  1877);  Greene.  Graphics  for  Engineers 
(New  York,  1879) ;  Ricker,  Trussed  Roofs  (New  York,  1885) ; 
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Merriman  and  .Tacohy,  Crraphic  Sialics  (New  Fork,  1890); 
and  }|i)skins,  EUments  of  (iraphic,  Statim  (New  York, 
18!);!).  Many  of  tlie  books  nienlioni'd  under  Bridqks  also 

<t()Mtain  chapters  on  applications  ol'  graphic  statics  in  the dcli!rmination  of  stresses.  Mansfield  Mukiuman. 

Grapliito  [dcriv.  of  Gr.  ypd<pety.  write]:  a  form  of  carl)on 
(often  called  pliiiiihiiiii)  and  liliick  Icatl).  usually  classed  as  a 
nuneral,  l)Ut  supposed  to  Ijc  of  organic  origin  and  the  idti- 
niate  product  of  the  destructive  distillation  of  vegetable  or 
animal  tissue.  When  pure  it  crystallizes  in  fiat  hexagonal 

tat)les.  Its  specific  gravity  is  1'81,  and  its  hardness  from 
0-5  to  3.  As  it  occurs  in  nature,  graphite  is  usually  mixed 
with  more  or  less  foreign  matter,  consisting  of  silica,  alu- 

mina, lime,  magnesia,  etc.  The  i«irest  known  variety  of 
natural  graphite,  founil  at  Ticonderoga,  N.  Y.,  consists  of 

99'i)  carbon.  The  best  Ceylon  grapjiite  contains  99  per 
cent.,  and  that  from  the  famous  Borrowdale  mine  in  Cum- 

berland, England,  87  per  cent,  of  carbon.  The  inferior 
varieties  of  graphite  frequently  contain  50  to  60  per  cent,  of 
foreign  matter.  Graphite  usually  occurs  in  metaniorphic 
rocks,  such  as  gneiss,  granite,  slate,  crystalline  limestone, 
etc.,  but  it  also  is  sometimes  found  in  trap.  It  is  often  pro- 
iluced  in  iron  furnaces,  crystallizing  in  flat,  specular  flakes 
in  cavities  in  the  east  iron.  In  many  instances  it  is  seen  to 
be  the  direct  product  of  metamorphism  on  coal,  as  at  Craig- 
raan,  Ayrshire,  Scotland,  where  coal  is  altered  by  trap,  and 
at  Newport,  R.  I.,  where  the  coal,  highly  metamorphosed  in 
mass,  varies  from  anthracite  to  graphite,  and  may  be  classed 
as  graphitic  anthracite.  .Still  more  direct  evidence  of  the 
conversion  of  vegetable  tissue  into  graphite  is  seen  in  the 
coating  of  graphite  which  sometimes  covers  the  impressions 
of  fossil  plants  in  metamorphosed  carboniferous  strata. 
Here  it  is  plain  that  the  graphite  is  the  residual  product  of 
the  distillation  to  wliieh  the  vegetable  tissue  has  been  sub- 

jected. Graphite  occurs  most  abundantly  in  somewhat  ir- 
regular sheets  or  in  detached  masses,  occupying  nearly  the 

same  plane  in  gneiss,  slate,  and  other  metamorphic  rocks. 
In  these  instances  it  apparently  represents  collections  of 
vegetable  matter,  like  those  which  in  more  recent  deposits 
form  beds  of  coal.  Graphite  also  occurs  as  a  more  or  less 
abundant  constituent  of  graphitic  schist,  which  is  probably 
but  the  metamorphic  condition  of  bituminous  shale.  Usual- 

ly these  stratified  deposits  of  graphite  contain  much  earthy 
matter.  Graphite  also  frequently  occurs  in  detached  grains, 
crystals,  lumps,  or  masses,  sometimes  of  remarkable  jniritv. 
In  this  category  sliould  be  included  the  specks  and  grains 
found  in  crystalline  limestone  at  Amity,  Orange  eo.,  N.  Y., 
the  flattened  crystals  of  Ticonderoga,  N.  Y.,  the  larger 
masses  found  in  trap  at  the  Borrowdale  mine,  England,  and 
perhaps  those  of  the  no  less  famous  Alibert  mine,  Siberia. 
In  some  of  these  cases  the  graphite  is  almost  chemically 
pure,  and  it  seems  to  have  crystallized  out  of  its  a.ssocia- 
tions,  as  it  does  in  cast  iron.  The  detached  masses  or  par- 

ticles of  graphite  which  occur  in  limestone  probably  repre- 
sent the  carbon  of  the  soft  parts  of  the  animals  of  winch  the 

shells  and  bones  have  supplied  the  calcareous  matter.  Many 
unchanged  limestpnes  contain  asphalt  and  petroleum,  and 
these,  in  the  process  of  metamorphism,  may,  by  the  loss  of 
their  hydrogen,  be  left  as  masses  or  specks  of  nearly  pure 
carbon.  The  grapliite  which  is  sometimes  found  filling  fis- 

sures in  crystalline  rocks  is  perhaps  the  product  of  the  meta- 
morphism of  asphaltic  veins  or  asphaltic  coals  like  albertite, 

grahamite,  chapapote,  etc. 
The  uses  of  graphite  in  the  arts  are  very  varied.  It  is  a 

good  conductor  of  electricity,  and  is  frequently  emidoyed 
for  coating  molds  in  eleotrotyping.  It  is  largely  used  for 
foundry  facings  and  in  the  manufacture  of  stove  polish.  It 
is  also  an  excellent  lubricant,  and  is  frequently  added  to  the 
compositions  applieil  to  tlie  bearings  of  machinery  to  reduce 
friction.  The  great  consumption  of  graphite,  however,  is  for 
the  manufacture  of  crucibles  and  pencils.  Although  in  cer- 

tain circumstances  graphite  will  bui'n,  producing  carbonic 
acid,  yet  it  is  practically  infusible.  When  mixed  with  clay 
and  molded  into  crucibles,  it  forms  one  of  the  most  refrac- 

tory substances  known,  and  supplies  the  material  from  which 
the  best  crucibles  used  in  cliemistry  and  metallurgy  are 

made.  For  the  inanufactiu'e  of  pencils  only  the  finer"  vari- eties of  graphite  are  used.  Where  it  occurs  in  blocks  of 
considerable  size  and  great  purity,  it  is  sawed  in  sheets, 
and  these  are  again  cut  into  rods  which  are  inserteii  in 
wooden  holders.  The  grapliite  obtained  from  the  Borrow- 

dale ndne  was  largely  useil  in  this  way,  and  the  ijencils 
made  from  it  were   in  such  repute  that  the  material  was 

sometimes  sold  at  !^40  per  pound.  The  Siberian  gra[)hilc 
from  the  Alibert  mine  is  also  use<l  in  the  same  way  for  the 
manufacture  of  pencils,  the-monopoly  of  which  has  been  en- 

joyed by  A.  W.  I'  aber,  of  Stein,  (iennany.  Although  pencils 
made  from  the  |jurest  natural  graphite  are  most  highly  es- 

teemed, nearly  all  those  used  are  manufactured  from  grajjh- 
ite  washed  free  from  its  impurities,  ground  to  an  inipaipalih- 
powder,  and  tlii'ii  consolidated  by  pn■ssur<^  with  or  without 
cement.  For  the  harder  ])encils  a  considerable  quantity  of 
fine  clay  is  mixed  with  the  jiowdered  gra]]hite. 

The  great  sources  of  su[)|)ly  of  grajjliite  or  plumbago  to 
commerce  and  the  arts  is  Ceylon.  Thi!  imports  into  the 
U.  S.  in  the  fiscal  year  ending  June  yo.  1893,  amounted  to 
14,207  gross  tons.  Most  of  the  product  of  this  island  is  sent 
to  the  t'nited  Kingdom  for  distribution  or  manufacture.  It 
varies  much  in  purity,  some  being  almost  entirely  free  from 
foreign  matter — being  second  only  to  the  Ticonderoga  graph- 

ite in  purity — while  other  varieties  contain  large  quantities 
of  earthy  matter.  These  different  grades  are  applied  to  dif- 

ferent uses,  the  finer  qualities  serving  for  the  manufacture 
of  pencils,  the  coarser  for  crucibles,  etc.  Graphite  is  also 
produced  in  considerable  abundance  at  Harnon,  Sweden ; 
at  Passau,  Bavaria:  Schwarzbach,  Bohemia;  Stierraark, 
etc.  It  has  also  been  discovered  in  the  province  of  Nelson, 
New  Zealand.  In  the  U.  S.  graphite  occurs  at  innumerable 
localities,  but  is  mined  in  a  pure  state  only  at  Ticonderoga, 

N.  Y.  Impure  grades  are  mined  at  Raleigh,  N.  ('.,  Cum- 
berland Hill  and  Cranston,  R.  I.,  and  near  Asheville,  N.  C. 

Important  deposits  of  graphite  exist  in  Canada,  the  most 
considcralile  of  which  is  perhaps  t  hat  of  Huckingham  on  the 
Ottawa  river.  16  miles  above  Ottawa  city.  This,  like  mo.st 
of  the  New  England  and  New  York  graphite,  occurs  in 
gneiss  and  crystalline  limestone,  and  is  mixed  with  much 
foreign  matter,  from  which  it  needs  to  be  freed  by  crushing 
and  washing.  The  impurities  contained  in  or  associated 
with  graphite  are  of  two  kuids — (1)  the  foreign  matter  of  the 
rock  which  contains  it,  and  (2)  earthy  material  intimately 
blended  with  it.  From  the  former  it  may  often  lie  easily 
separated  by  washing.  The  latter  is  an  inherent  impurity, 
like  the  ash  in  coal,  and  its  character  and  quantity  deter- 

mine the  value  and  uses  of  the  material.  Sometimes  it  ex- 
ists as  a  mere  trace,  as  in  the  Ticonderoga  graphite,  or  it 

may  amount  to  more  than  50  per  cent,  of  the  mass.  The 
market  value  of  graphite  is.  however,  not  directly  propor- 

tioned to  the  earthy  matter  or  ash  it  contains,  as  even  when 
this  is  in  large  amount,  if  very  fine  and  equally  diffused,  it 
may  not  forbid  the  em]iloyinent  of  the  material  for  the 
manufacture  of  pencils  and  other  uses  for  which  a  kind  is 
demanded  that  commands  a  high  price.  For  the  manufac- 

ture of  crucibles,  graphite  may  contain  much  ash,  provided 
the  quantity  of  lime,  magnesia,  etc.,  is  small.  Much  of  the 
alkalies  or  alkaline  earths  renders  the  substance  fusible. 
The  market  price  of  graphite  is  variable,  but  the  average 
commercial  quality  applicable  chiefly  to  the  manufacture  of 
crucibles  is  worth,  at  wholesale,  from  $150  to  $800  per  ton, 
the  latter  for  the  best  grades  of  lump. 

Revised  by  Charles  Klrchhoff. 

(ira])liotyi)e  [from  Gr.  ypatp-li.  writing  -i-  Eng.  -ti/pe.  from 
Gr.  Tuiros,  impression,  deriv.  of  Tvirrttv,  strike] :  a  process 
by  which  prints  are  made  without  engraving.  A  tablet  of 
prepared  and  compressed  chalk  is  used,  and  upon  it  the 
draughtsman  makes  his  drawing  with  a  peculiar  ink.  The 
tablet  is  gone  over  with  a  brush  in  such  a  way  as  to  leave 
the  inked  parts  in  relief.  The  chalk  is  then  hardened  by  an 
appropriate  process,  and  from  it  electrotypes  may  lie  taken. 
Well-made  graphotype  plates  sometimes  afford  prints  of 
much  merit. 

Grap'tolites  [from  51  od.  Lat.  grapfolites;  Gr.  ypajnis. 
written,  deriv.  of  ypd<pfiv.  write  -i-  \i8os.  stone]  :  fossil  Ily- 
drozoa  of  the  genus  Monograptun  and  its  allied  genera; 

named  ("written  stone")  from  the  slender  black  tracings 
left  by  the  fossils  upon  the  slates  in  which  they  occur.  They 
first  api)ear  in  very  early  Lower  Silurian  rocks,  and  have 
been  recognized  as  high  u|i  as  the  Herc^^lia^  rocks  of  Ger- 

many, which  have  been  placed  in  the  Lower  Devonian  by 
Keyser.  They  wiu-e  somewhat  closely  allied  to  the  living 
sertularians.  and  constitute  a  sub-order.  GraptoUthidce,  of 
the  order  Ilydroida  of  the  classification  of  Zittel. 

Revised  by  H.  S.  Williams. 

firaslitz,  graas'lits:  a  town  of  Bohemia;  near  the  fron- tier of  Saxony;  about  90  miles  W.  N.  W.  of  Prague  by  rail 
(see  map  of  Austria-Hungary,  ref.  3-D).  It  has  manufac- 

tures of  musical  and  mathematical  instruments  and  of  look- 
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ing-glassos.  uml  an   lU'livc  tnulo   in  ugi'ifulturnl    proiluce. 
Pop.  (18!H))  '.).'M'->. 

(irass-clotli :  a  populai'  imnio  for  fahrii's  iiiiulc  of  the 
fiber  of  Ur'  r.'iiiiie  (the  Bwluneria  7iivea),  iiDiiiiiraclurcil 
chiufly  in  Asia,  but  also  to  some  extent  in  Europe.  The 
grass-chitlis  are  extremely  durable,  and  often  very  beauti- 

ful.    Sec  Ramie. 

Grasse.  gra"iis :  town  of  Prance ;  in  the  department  of 
Alpes-Maritimes ;  I'J  miles  by  rail  N.  of  Cannes  (see  nui])  of 
France,  ref.  8-1).  There  are  manufaetures  i>f  silks  and 
olive  oil,  but  the  main  industry  is  the  mauufaeture  of  es- 

sences and  perftimes  from  odoriferous  tlowei's,  for  which 
Graase  is  very  celebrated.     Pop.  (18U6)  15,020. 

(liriisse,  gres'se,  Johann  Georo  Theodob:  author;  b.  at 
Grimma,  Germany,  Jan.  13,  1814:  studied  philology  and 
literary  history  at  Leipzig  and  Ilalle ;  became  assistant  in 

the  Kreuzschule  at  Dresden,  and  in  1848  private  libi-arian 
to  the  King  of  Saxony  ;  in  1848  inspector  of  the  cabinet  of 
coins  and  medals,  in  18.53  director  oi  the  collection  of  por- 

celain, in  1853  llofratb,  and  in  18(54  director  of  the  Green 
Vaults  at  Dresden.  Author  of  Lthrhneh  ihr  ullijfmi'ini'n 
Literaturgeschiclite  (4  vols.,  1851-59);  a  Ilandbuck  of  the 
same  (4  vols.,  1844-50) ;  Die  Sage  vom  Ewigeri  Judcii 
(1844);  BibliotJieca  Psychnlogica  (1845);  Dii'  Sage  vom 
Ritter  Tannliaiiser  (1840);  Beitriige  ziir  Literatur  uiid 
Sage  des  3Ii,tltlalti'rs  (1850);  llaixdbnch  der  alten  Nuniis- 
rart/ti' (1852) ;  Biitrnge  zur  (reschirhfe  der  Gefdssbihhierei 
(1853);  Orhia  P/c/h.s  (1861);  a  translation  of  Oesta  lioma no- 

rum  (1842);  Sagenbuch  den preusm'schen  Staates  (186G-71); 
Tresor  de  livres  rares  et  precieux  (7  vols.,  1858-67 ;  with 
supplement  1869);  Guide  de  V amateur  de  porcelaiiies  et  de 

poteries  (1864;  7th  ed.  1885);  Guide  de  ramateur  d'objefs 
d'art  et  de  curiosite  (1871;  2d  ed.  1876);  Die  Quelle  des 

■  Freischulz  (1875),  etc.     D.  Aug.  27,  1885. 
Revised  by  H.  II.  Bovesen. 

Grasse,  gra'is,  Francois  .Jo.seph  Pai'l,  Count  de,  and 
Marquis  de  Grasse-Tilly:  soldier;  b.  at  Valcttes,  Provence, 
in  1723;  entered  a  galley  of  the  Knights  of  JIalta  in  1734. 
and  served  against  the  Moors  and  Turks ;  was  transferred 
in  1749  to  the  French  navy;  became  a  lieutenant  in  1754, 

captain  in  1762,  rear-admiral  in  1778,  chef  d'escadre  in  1779. 
Having  long  been  one  of  the  most  renowned  of  French  cap- 

tains, and  having  especially  distinguished  himself  by  his 
successes  against  the  British  fleet  in  the  spring  of  1780.  he 
sailed  for  America  in  1781 ;  contributed  essentially  to  the 
reduction  of  Yorktown  liy  cutting  off  the  retreat  of  Corn- 
wallis  and  preventing  aid  from  reaching  him  through  the 
British  fleet,  and  afterward  served  with  great  distinction  in 
the  West  Indies ;  but  was  surjjrised  by  the  superior  force  of 
the  British  admiral  Rodney,  utterly  defeated  Apr.  12,  1782, 
and  taken  prisoner.  In  England  he  was  treated  with  high 
honor,  but  his  undignified  Ijearing  during  the  period  of  his 
captivity,  together  with  a  suspicion  of  treachery,  or  at  least 
gross  negligence  in  the  recent  naval  action,  made  his  name 
odious  in  France.  An  rillicial  investigation  of  his  conduct, 
however,  resulted  in  his  honorable  acquittal.  D.  in  Paris, 
Jan.  11,  1788,  while  holding  the  rank  of  lieutenant-general 
of  the  naval  forces. 

Grasses  [0.  Eng.  gra'-s :  Germ.  Gras] :  a  family  (Grami- 
nem)  of  flowering  plants  numbering  at  least  3,500  species, 
which  are  found  in  all  jiarts  of  tlie  globe.  They  are  char- 

acterized by  chaffy  infloresence,  free  one-celled  ovary,  ver- 
satile anthers,  jointed  and  mostly  hollow  stems,  and  two- 

ranked  leaves.  The  stem  (often  called  the  culm)  is  usually 
cylindrical  or  nearly  so,  differing  in  this  from  the  stems  of 
sedges,  which  are  more  or  less  triangular  in  cross-section. 
It  consists  of  nodes  and  internodes,  tlie  former  appearing 
as  slight,  short  enlargements  or  swellings  (Pig.  1.  A),  while 
the  latter  are  the  long,  straight  portions  between  them. 

Prom  the  upper  edge  oi'  every  node  a  leaf  develops.  Inter- nally the  node  is  solid,  while  immediately  above  and  below 
it  the  internodes  are  more  commonly  hollow.  In  the 
growth  of  the  stem  the  elongation  is  nearly  confined  to  the 
internodes,  which  grow  at  their  bases.  The  lowest  part  of 
each  internode  is  therefore  the  youngest.  The  leaves  are 
always  alternate  upon  the  stem  in  two  ranks.  They  usu- 

ally sheathe  the  stem  for  a  distance  and  then  turn  outward 
at  a  marked  angle,  this  upper  part  constituting  the  proper 
blade  of  the  leaf.  At  the  angle  between  the  sheath  and 
blade  there  is  frequently  a  tongue-like  strui'ture,  known 
as  the  ligule  (Fig.  1,  D).  The  blade  is  mostly  long  and  nar- 

row, the  veins  (fibro-vascular  bundles)  running  nearly  par- 

allel from  base  to  apex.     It  is  a  curious  fact  that  many 
grass  leaves  are  always  twisted  so  as  to  present  the  under 

Fig.  2. — Cross-sec- tion of  a  rolled 

leaf  of  a  porcu- pine-grass. Stipa 
viridula. 

Fio.  1.— A,  node  of  wheat ;  B.  the  same  split  open  ;  C,  Indian  corn, 
showing  two-ranked  leaves  ;  D,  part  of  a  sheath  of  orchard-grass showing  the  ligule. 

surface,  instead  of  the  upper,  to  the  sunlight.  In  these 
cases  the  minute  anatomy  of  tlie  leaf  shows  a  reversal  of 
the  normal  structure,  the  stomata  being  most  abundant 
upon  the  structurally  upper  side.  A  good  example  of  this 
torsion  is  afforded  by  the  porcupine-grasses  (species  oJ  Stipa) 
of  the  great  plains  of  the  Western  U.  S.,  where  in  addition 
the  (structurally)  upper  surface  is  longitudinally  furrowed 
by  many  deep  channels,  thus  allowing  the 
leaf  to  roll  its  edges  together  (Fig.  2). 

The  roots  of  grasses  are  usually  slender 
and  fibrous.  They  appear  freely  upon  the 
lowest  nodes  of  the  stem,  and  in  many 
cases  upon  those  of  the  upper  portion 
also,  when  the  conditions  are  favorable. 

Many  grasses  have  an  abundance  of  creep- 
ing underground  stems,  which  are  popu- 

larly supposed  to  be  roots.  The  quack- 
grass  (Agropg rum  repens)  furnishes  a  fa- 

miliar example  of  such  creeping  stems. 
The  flowers  of  grasses  are  thought  to  be 

reduced  and  simplified  from  the  lily-like  forms.  The  ovary 
is  probaljly  to  be  regarded  as  composed  of  two  carpels  (pos- 
silily  three  in  Bambusa),  never  producing  more  than  one 
ovule,  however.  The  ovule  usually  soon  becomes  grown  to 
the  ovary-walls,  the  whole  at  maturity  forming  the  grain 
{caryopsis).  The  stamens  are  frequently  three,  but  may  be 
reduced  to  one  or  increased  to  six  (or,  in  a  few  genera,  to 

20-30  or  even  40).  They  are  usually  borne  in  the  same  flow- 
er with  the  pistil,  but  in  some  genera  they  are  in  separate 

flowers  (moncecious  or  dioecious).  Below  the  pistil  and  sta- 
mens there  may  be  a  couple  of  minute  scales,  the  lodicules, 

which  are  probably  the  remnants  of  the 
perianth  (Fig.  3).  These  simjile  flowers 
are  normally  arranged  alternately  in  the 
axils  of  reduced  leaves  (floral  leaves  or 
bracts)  technically  known  as  the  glumes 
of  the  inflorescence  (Fig.  3).  Usually 
the  lowermost  glumes  have  no  flowers  in 
their  axils,  and  frequently  the  small  up- 

per glumes  bear  rudimentary  flowers 
only.  Below  each  flower  on  its  axis  ami 
above  and  opposite  to  its  glume  there  is 
a  bract,  called  a  palet,  which  in  conjunc- 

tion with  the  glume  incloses  a  flower. 
The  inflorescences  consisting  of  the  axis 
with  its  empty  and  flowering  glumes,  the 

palets,  and  the  inclosed  flowers  consti- 
tute the  spi/cetet.  The  arrangement  of 

spikelets  in  larger  clusters  shows  many 
variations.  In  some  cases  the  spikelets 
are  separate  at  the  ends  of  a  greatly 
branched  stem  (e.  g.  redtop,  Kentucky 
blue-gr;iss.  tickle-grass,  etc.),  or  they  are 
on  short  lateral  branches  on  both  sides 
of  the  stem  (e.  g.  wheat,  barley,  timothy,  etc.),  or  on  one  side 

only  (e.  g.  garaa,  cord-grass,  crab-grass,  etc.). 

Fig.  3.— Ideal  plan 
of  grass  spikelet. 
The  axis  and 
glumes  are  black, the  flowers  and 

their  palets  un- shaded. 
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Tlie  most  generally  accepted  classification  of  the  grasses 
is  that  by  llackel,  an  outline  of  which  is  here  given,  though 

not  IV  strictly  natural  one.  lie  divides  the  family  into  thir- 
teen t  ribes  as  foUovps : 

Series  A.  Spikelets,  one-  or  two-flowered.  Vie  lower  when 

present  imperfect;  fiilliny  from  the  pedicel  entire,  or  to- 
gether with  certain  joints  of  the  axis  at  maturity. 

Tribe  I.  Maydem. — Staminate  spikelets  occupying  the 
upper  portion  of  the  inflorescence,  or  of  its  divisions,  tlie 
pistillate  below,  stem  tall  with  pith  ;  leaves  broad  and  flat ; 
starch  grains  of  endosperm  simple  (Fig.  4,  A).  Kepi-e- 
sentecl  by  Indian  corn  {Zea  mays),  teosinte  (Euchtana  luxu- 
rians),  etc. 

Tribe  II.  Andropogonem. — Spikelets  in  spike-Uke  racemes, 
two  (rarely  one)  at  each  joint  of  its  mostly  articulate  axis, 
one  se.ssile  and  one  pedicellate.  Spikelets  generally  one- 
flowered,  with  three  empty  glumes;  stamens  three,  rarely 
two  or  one ;  starch  grains  simple  (Fig.  4.  B).  The  blue- 
stems  of  the  plains  of  North  America,  and  the  sugar-cane 
(Sarchiirum  offici)iiirvm)a.nt\  sorghum  {Andropogonsorghum, 
vars.  saccliaratiis,  vulgaris,  a,m\  niger  ol  the  warmer  parts 
of  the  Old  World)  are  well-known  members  of  this  tribf . 

Fig.  4.— a,  tribe  Maydece  ;  tn-o  staminate  spikelets  at  Zea.  B,  tribe 
Andropo(jonece;  two  spikelets  of  Andropogon.  C.  tribe  Zoysiece  ; 
spikelet  of  Tragus.  D,  tribe  Tristeginece  ;  spikelet  of  Arundi- nella. 

Tribe  III.  Zoysiem. — Spikelets  solitary  or  in  groups,  usu- 
ally one-flowered,  the  flowering  glume  always  awnless, 

membranaceous;  the  empty  glumes  of  firmer  texture  and 
frequently  awned,  axis  continuous.  Starch  grains  simple 
(Fig.  4,  C).  Mostly  natives  of  hot  climates.  Four  species 
of  Hilaria  and  two  of  JEgopogon  occur  in  the  Southwest 
XJ.  S.  A  species  of  Tragus  is  an  introduced  weedy  grass  in 
the  Southeitstern  U.  S. 

Tribe  IV.  TristeginecB. — Spikelets  all  with  stamens  and 
pistils,  one-  to  two-flowered,  in  panicled  racemes,  whose  axis 
is  continuous.  Empty  glumes  three,  the  third  sometimes 
having  the  function  of  a  flowering  glume  of  a  staminate 
flower  (Fig.  4,  C).     All  tropical. 

Tribe  V.  Panicem. — Spikelets  one-  (or  occasionally  two-) 
flowered,  the  second  flower  staminate  (very  rarely  perfect) 
in  the  axil  of  the  tliird  glume ;  arranged  in  spikes,  racemes, 
or  jianicles ;  axis  usually  continuous.  Flowering  glume 

and  palet  of  the  perfect  "flower  firmer  in  texture  than  the empty  glumes,  and  unawned  ;  empty  glumes  rarely  awned  ; 
starch  grains  simple  (Fig.  5,  A).  Paspalum  (160  species, 
mostly  tropical),  Panicum  (iSOO  species,  mostly  of  warm 
climates),  Setaria  (10  species),  and  Pennisetum  (40  species, 
mostly  of  liot  climates)  are  important  as  furnishing  flour- 
producing  grains  in  many  warm  countries.  They  also  yield 
valuable  forage  for  domestic  animals.  A  few  are  pernicious 
weeds,  e.  g.  species  of  Panicum,  Setaria,  Cenchrus,  etc. 

Tribe  VI.  Oryzem. — Spikelets  one-flowered,  perfect,  or 
unisexual;  flowers  apparently  terminal,  and  inclosed  by  a 
flowering  glume  and  a  palet.  Empty  glumes  two  or  none 
(rarely  numerous).     Stamens  frequently  six ;  starch  grains 

Fig.  .').— a,  trit)e  Panicece  ;  spikelet  of  Panicum.    B,  tribe  Oryzeat ; spikelet  of  Oryza. 

compound  (Fig.  f>.  B).  Wild  rice  {Zizania  aguatica)  of  the 
ponds  of  North  America  and  Northeastern  Asia,  and  rice 
{Oryza  saliva),  a  native  of  India  and  now  cultivated  in  all 
warm  countries,  are  the  best-known  representatives. 

Series  B.  Spikelets  one-  to  many-flowered,  its  axis  gener- 
ally articulated  above  the  empty  glumes,  and  in  the  one- 

flowered  forms  frequetUly  pnidund  hiyond  tlie  flowers;  the 
spikelets  in  falling  away  leave  the  empty  glumes. 

Tribe  VII.  Pludarideie. — Spikelets  all  fertile,  one-flow- 
ered, or  with  one  or  two  staminate  flowers  below  the  upper 

perfect  one;  empty  glumes  four  (or  the  two  inner  ones  act- 
ing as  flowering  glumes  for  the  staminate  flowers),  unequal, 

or  one  rudimentary ;  flowering  glume  and  palet  laterally 
compressed,  one-nerved  or  nerveless,  awnless;  starch  grains, 
compound  (Fig.  6,  A).    Canary  grass  and  ribbon  grass  (spe- 

FiG.  6. — A.  tribe  Phalaridea.' :  three-flowered  spikelet  of  Hierochloc, 
B,  tribe  -igrustidem  ;  spikelet  of  Agrostis. 

cies  of  Phalaris)  and  vanilla-grass  (Hierochloe)  are  common 
representatives  of  the  tribe. 

Tribe  VIII.  Agrostidecs. — Spikelets  one-flowered,  usually 
all  perfect,  its  axis  sometimes  prolonged  beyond  the  palet ; 
empty  glumes  often  unequal,  usually  as  long  as  or  longer 
than  the  flowering  glume  (rarely  none) ;  palet  usually  two- 

nerved  ;  starch  grains  compound"  (Fig.  6.  B).  This  includes several  of  the  most  important  forage  grasses  of  the  U.  S., 
e.  g.  timothy  (Phleum  pratense),  veiMo\)  (Agrostis  vulgaris), 
meadow-foxtail  (Alopecurus  pratensis),  besides  many  wild 
species  of  3Ivhleniergia,  Sporoholus,  Calamagrostis,  etc. 
Species  of  Aristida  and  Stipa  are  dangerous  to  sheep,  the 
sharp-pointed  fruiting  glumes  easily  penetrating  the  skin. 

Tribe  IX.  Avenece. — Spikelets  "two-  to  many-flowered, mostly  arranged  in  panicles  (rarely  in  spikes),  the  flowers 
all  perfect,  or  one  staminate ;  empty  glumes  usually  longer 
than  the  flowering  glumes,  which  are  generally  awned  on 
the  back;  palet  two»keeled;  starch  grains  compound  (Fig. 
7,  A).  The  cultivated  oat  i,Avena  saliva)  and  the  tall  oat- 
grass  (Arrhenatherum.  avenaceum),  both  from  the  Old  World, 
belong  here. 

Tribe  X.  Chlorideas. — Spikelets  one-  to  many-flowered  (ar- 
ranged in  two  rows  upon  one  side  of  the  axis  of  a  spike  or 

raceme) ;  palet  two-nerved  ;  starch  grains  compound  (rarely 
simple)  (Fig.  7,  B).  Among  the  members  of  this  tribe  are 
cord-grass  (Spartina),  gama  (Bouteloua),  several  species  of 
the  great  plains,  and  the  famous  buffalo-grass  (Bulbilis 
dactyloides),  once  abundant  upon  the  great  plains  Init  now 
fa.st  disappearing.  Species  oi  Eleusine&re  grown  in  India 
and  Africa  for  their  floury  grains,  from  which  bread  and 
licer  are  made. 

Tribe  XT.  Festiicece. — Spikelets  two-  to  many-flowered, 
rarely  one-flowered,  usually  all  perfect  (arranged  in  panicles, 
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raceiiips,  ur  spikes):  empty  gUiiiies  iisuiilly  slim-ter  tlian  the 
nearest  flowerinR  frhiiiie:  iialet  two-keeled;  starch  grains 

usually  compound  (Kig.  7,  C).  Here  arc  many  of  our  com- 
mon wild  and  cultivated  grasses,  e.  g.  the  ornamental  pam- 

pas-grass of  South  America  (Oynerium  aiw'nfeum),  reed- 
grass  {Phragmilis  fulf/arix),  orehard-grass  {Dactyl is  r/fome- 

FiG.  7. — A,  tribe  Avenra' :  spikelet  of  Avena.  B,  tribe  Chton'deoe  ; spikelet  of  Bouteloua  slightly  separated.  C.  tribe  Festucece  ; 
spikelet  of  Dactylis.    D,  tribe  Hordece  ;  spikelet  of  Triticum. 

rata),  Kentucky  blue-grass  (Poa  pratensis),  besides  several 
other  species  of  Poa,  fescue-grasses  (Festuca  of  several  spe- 
ies),  brome-grasses  (Bromus  of  several  species).  In  the  last- 
named  genus  is  chess  or  cheat  {B.  secalinus),  a  weed  in  wheat- 
fields. 

Tribe  XII.  Hordem. — Spikclets  one-  to  many-flowered  (if 
many,  the  uppermost  imperfect),  sessile  on  teeth  or  notches 
of  the  axis  of  the  spike  (Pig.  7,  D).  Here  are  ray-grasses 
(species  of  Lolium).  wheat-grasses  (species  of  Agropyrum; 
including  A.  repens.  tlie  troublesome  quack  or  coucli 
grass),  rye  (Seca/i'  cereate),  wheat  {Triticum  sativum),  bar- 

ley {Hordeum  sativum),  wild  rye  (Elymus  canadensis),  etc. 
Tribe  XIII.  Bamljusea>. — Spikelets  two-  to  eight-flowered 

(rarely  one-flowered),  mostly  arranged  in  pan- 
icles; empty  glumes  two  to  sevei'al,  increas- 

ing in  size  upward,  shorter  than  the  succeed- 
ing flowering  glumes,  which  are  many  nerved, 

and  usually  awnless;  palet  two  to  many 
nerved ;  stamens  three  to  six  to  many  (Fig. 
8).  Large  grasses  with  woody  stems,  and 
leaves  jointed  at  the  summit  of  the  sheatli. 
The  jirineipal  genus  of  this  tribe  h  Bam-husa, 
which  includes  the  species  of  bamboo  of 
tropical  countries,  some  of  which  attain  a 
height  of  100  to  120  feet,  with  a  diameter  of 
12  inches  or  more. 

Literature. — Sec  Bentham,  Nates  nn  tlie 
Graniineiv,  in  the  Journal  of  the  Linuean 
,S{>cirty.  vol.  xix.  (1S82);  Hackel,  True  Grass- 

es (English  edition,  1890),  and  Andropogonem 

in  De  Candolle's  Monor/raphicB  Phanerogama- 
rum,  vol.  vi.  (1889);  Ivunth,  Agrostographia 
(2  vols..  1833-3.5):  Steudel.  Synopsis  Planta- 

rum  Oraminearum  (1855):  Trinius,  Speries  Graminum  (3 

vols.,  1828-36) ;  Vasey's  Monograph  of  the  Grasses  of  the United  States  and  British  America  (1892,  unfinished); 

Baillon's  Monographie  des  Oraminees,  in  Jlistoire  des Plantes  (1893).  Charles  E.  Bessey. 

Gras.shopper :  a  term  popularly  and  very  loosely  applied 
in  the  U.  S.  to  all  sorts  of  saltatorial  Orthoptera.  It  is  par- 

ticularly used  to  designate  the  Rocky  Mountain  locust  {Ca- 
loptenus  spretus),  which  in  certain  years  proves  such  a 
scourge  in  much  of  the  country  lying  \V.  of  the  Mississippi. 
{See  Locust.)  In  order  properly  to  restrict  the  term 

*'  grasshopper  "  as  it  is  restricted  entomologieally,  it  will  be 

best  to  follow  Harris,  the  father  of  popular  entomology  in 

the  U.  S.,  aiul  briefly  characterize  the  three  principal  di- 
visions of  the  saltatorial  Orthoptera,  as  follt)Ws:  Crickets 

(.4c/i('/»V/i'f' of  Westwood)  are  distinguishable  from  the  others 
by  invarialily  having  the  wing-covers  placed  liorizontally 
on  the  back.  Tliey  have,  with  few  exceptions,  but  three 
joints  to  the  tarsi  or  feet,  and  as  they  usually  live  in  holes 
away  from  the  light,  their  organs  of  hearing  and  feeling, 
the  anteniKe,  arc  very  long,  while  those  of  sight  are  gen- 

erally small.  Grasshoppers  {Gryllidm  of  Westwood)  may 
be  distinguished  by  having  four  Joints  to  the  feet.  The 
wing-covers  are  roofed,  aiicl  slope  downward  at  the  sides  of 
the  body;  they  are  long  and  wide,  and  those  of  the  male 
are  furnished  at  thi'  base  with  a  talc-like  jilate.  which  pro- 

duces the  usual  chirruji  as  the  wings  are  rubbed  sharply 
over  one  another.  The  female  is  distinguished  by  having 
an  exserted  or  saber-shaped  ovipositor.  Most  grasshojipers 
are  green,  and  their  legs,  though  longer,  ari'  not  so  muscular 
as  those  of  locusts.  They  are  mostly  nocturnal  insects,  and 
their  antennaj  are  consequently  long  and  tapering.  They 
are  also  more  solitary,  never  migrating  in  multitudes,  like 
locusts.  A  few  of  the  larger,  tree-inhabiting  species  are 
callad  katydids,  well-known  insects  peculiar  to  America. 
Locusts  {Locustidm  of  Westwood)  are  distinguished  from 
the  above  insects  Viy  having  inueli  shorter,  thread-shaped 
antennas,  which  terminate  abruptly,  or  are  sometimes  even 
club-shaped.  The  feet  appear  on  the  under  side  five-jointed, 
but  are  in  reality  only  three-jointed,  the  basal  joint  being 
long,  with  two  impressions  underneath.  They  nearly  all 
agree  in  having  straight,  narrow  wing-covers,  lapping  over 
and  forming  a  ridge  on  the  back.  The  female  has.  instead 
of  the  projecting  piercer  of  the  grasshopper,  four  short 
horny,  cuneiform  projections,  placed  in  pairs,  and  opening 

and  "shutting  opposite  to  each  other.  Their  stridulation is  produced  by  rubbing  the  posterior  femora  or  thighs 
against  the  prominent  nerves  of  the  wings  while  resting  on 
the  fore  legs.  They  are  more  robust,  more  muscular  than 
grasslioppers,  are  essentially  social  and  diurnal  insects,  and 
their  wing-covers,  being  so  much  narrower,  do  not  impede 
their  passage  through  the  air  in  the  same  degree  as  is  the 
case  with  the  grasshoppers.  C.  V.  Riley. 

(Jrassmanii.  graas'ma'an,  Hermann  Gunther:  mathema- tician ;  b.  at  Stettin,  Prussia,  Apr.  15, 1809 ;  was  an  instructor 
in  Stettin  1834-52;  became  Professor  of  Mathematics  in  the 

gymnasium  of  Stettin  1852,  succeeding  his  father,  Justus  Glin- 
ther  Grassmann.  He  published  philological  works  of  im- 

portance, but  was  chiefly  noted  for  his  profound  treatises 
upon  the  theory  of  mathematics.  D.  at  Stettin,  Sept.  26, 
1877. 

Grassnianu's  Law:  a  name  frequently  given  in  treatises 
on  comparative  grannnar  to  the  phonetic  law,  whereby  in 
Sanskrit  and  in  Greek  an  aspirate  loses  by  dissimilation  its 
after-breath,  when  an  aspirate  stands  at  the  beginning  of 

the  next  syllable.  It  was  discovered  by  Hermann  Grass- 

mann, and  published  in  Kuhn's  Zeitschrift,  xii.,  110-138 

(18621  Examples:  Germ,  hieten  •.Y-.ng.  i('rf  :  Goth,  nno- hiudan,  must  represent  an  ludo-Europ.  root,  hheudh-;  this 
appears  in  Skr.  as  hodhati,  in  Greek  as  ireuflofiai;  Germ. 

hinden  :  Eng.  hind  :  Goth,  hindan,  rejiresent  an  l.-Kbhendh-, 
which  ajipears  in  Skr.  bandh,  Gr.  ■:TfvBfp6s.  The  dissimilation 
took  place  evidently  in  Greek  after  the  original  voiced  as- 

pirates liad  become  voiceless:  thus  *dhidhemi  becomes  first 
*th.ithemi,  and  then  by  dissimilation  tithemi  {rlBrifiL) ;  simi- 

larly *thrikh6s  >  trikhos  (rpixis).  but  nomin.  thriks  (flpij) 

retains  the  initial  aspirate :  of  the  same  nature  is  *hekho  > 
ekhu  (lxo>)  vs.  fut.  hekso  (^a).  Benj.  Ide  Wheeler. 

(irass-motlis :  lejiidopterous  insects  of  the  genus  Cram- 
bus  and  familv  Pyralidte.  They  are  extremely  abundant 

in  the  U.  S.  in'  the  summer  in  pastures  and  hay-fields.  C. muiabilis  is  a  common  species. 

Grass  of  Parnas'sns :  popular  title  of  the  genus  Parnas- 
6-in.  of  smooth  hertis,  of  the  family  Srt.ri/>a(;ncefp,  growing 

mostly  in  cold  regions  of  both  continents.  The  U.  S.  has 

six  species,  one  of  which,  P.  palustris,  is  rare,  although  in 
Europe  it  is  the  common  grass  of  Parnassus. 

Grass-oil :  a  volatile  oil  extensively  distilled  in  the  East 

Indies  from  Andropogon  schmnanthus,  A.  mnricatus.  A. 

nardus,  A.  warancusa,  and  other  grasses.  It  is  used  in 

scenting  honev  soap  and  in  adulterating  oils  of  gerani- 
um and  roses;  in  perfumery  it  is  called  oil  of  citronella 

and  lemon-grass  oil.  Ceylon  exports  tons  of  this  oil  annu- allv. 



894 GRASS-TREES GRATZ 

Grass-trees  [so  culk'd  from  Uw.  lonjs;  grass-like  leaves], 
or  Black-hoys:  popular  nanie  of  long-lived,  tree-like,  lilia- 

ceous plants,  somewhat  resembling  tlie  yucca  in  lialiit ;  lie- 
longing  to  the  genus  Xanthuri-ha>u.  They  grow  in  Tasma- 

nia and  Australia.  There  are  several  species,  of  which  X. 
hantiiis  and  humilis  are  best  known.  Their  leaves  are  not 
stiff  and  sharp  like  the  leaves  of  yucca,  but  are  gathered  as 
food  for  cattle.  The  tender  base  of  the  leaves  is  edible  and 
agreeable.  The  tree  abounds  in  a  balsamic  gum  which  has 

been  used  in  medicine.  The  "grass-tree  or  black-boy  gum  " 
is  obtainable  in  inexhaustible  ijuantities,  and  has  lieen  I'cc- 
ommended  as  a  source  of  illuminating  gas  and  of  picric 
acid. 

Grass  Valley :  township  in  Nevada  cc,  Cal. ;  on  the 
Nevada  County  Narrow-gauge  Railroad  (for  location  of 
county,  see  map  of  California,  ref.  5-1));  the  cenlcr  of  the 
chief  gold  quartz-mining  district  of  the  State,  from  which 
source  it  di^rives  the  principal  part  of  its  business.  It  has 

two  orjihan  asylums,  high,  iutei-mediatc,  and  preparatory 
public  schools,  foundries.  (|uartz-mills,  etc.  Grass  Valley  is 
the  seat  of  a  Roman  Catholic  bishop.  Pop.  of  township 
(1880)  6.688  ;  (1890)  0,798. 

Grass-wrack,  called  Eel-grass  in  the  U.  S. :  the  Zostera 
marina,  a  salt-water  plant  of  the  family  Naiadacem,  growing 
in  coves  and  sea-ditches,  always  under  water.  It  grows  in 
both  the  Old  World  and  the  New,  and  is  used  to  weave  into 
the  coverings  of  flasks,  as  a  material  for  stuffing  mattresses 
and  cushions,  and  as  packing  for  glass  and  queensware.  In 
the  U.  S.  it  is  gathered  like  seaweed,  chiefly  as  a  manure. 

Gra'tian,  or  Gratia'iius,  Pranciscus  :  founder  of  the  sci- 
ence of  canon  law ;  b.  at  Chiusi,  Italy,  in  the  eleventh  cen- 

tury; entered  the  convent  of  Classe,  near  Ravenna,  whence 
he  removed  to  that  of  St.  Felix  de  Bologna.  Here  he  wrote 
his  Decrefum,  and  sent  it  to  the  po]ie,  Alexander  III.,  who 
in  reward  ajipointcd  him  Bishop  of  Chiusi.  The  Decrefum 
is  a  complete  and  systematized  collection  of  all  the  canons 
issued  by  the  popes  and  councils.  It  is  divided  into  three 
parts:  (1)  De  Ministeriis,  subdivided  into  101  distincfiones; 
(3)  De  Negotiis.  subdivided  into  36  causce ;  (8)  De  Sacra- 
mends,  subdivided  into  5  distinctiones.  There  existed 
earlier  collections  of  this  kind,  but  they  were  vastly  inferior 
to  that  made  by  Gratian,  and  the  science  of  canon  law  was 
not  taught  in  the  theological  schools  until  after  the  publica- 

tion of  the  Decrefum.  As  Gratian  never  doubted  the  au- 
thority of  the  False  Decretals,  and  as  his  collection  was  used 

and  referred  to  for  more  than  three  centuries  without  com- 
ment or  reservation,  it  contributed  very  much  to  the  estab- 

lishment of  the  doctrine  of  the  pope's  authority  as  above 
the  canon  law,  absolute  and  unrestrained;  of  the  exemp- 

tion of  the  clergy  from  tlie  secular  jurisdiction,  etc.  In 
1580,  under  Pope  Gregory  XIIL.  a  critically  revised  and  cor- 

rected edition  of  the  Decrefum  was  published  in  Rome, 
forming  the  first  part  of  the  whole  Corpus  Juris  Canonici. 

Gratian,  Gratianus  Augustus:  Roman  emperor;  son 
of  Valentinian  I. ;  b,  3.59  a.  d.  ;  succeeded  his  father  in  375 
as  Emperor  of  the  West,  his  uncle  Valens  reigning  in  the 
East  until  378 ;  succeeded  Valens  in  that  year,  but  gave  the 
dominion  of  the  East  to  Theodosius  I,  He  was  a  zealous 
supporter  of  the  Church,  and  persecuted  with  equal  zeal 
pagans  and  heretics  of  the  Christian  confession.  His  wars 
against  the  barbarians  were  measurably  successful.  He  was 
murdered  in  383  a.  d.  by  Andragathius.  a  follower  of  Jlaxi- 
mus,  who  succeeded  him  as  emperor. 

Gratio'la  [Mod.  Lat.,  deriv.  of  Lat.  gratia,  grace,  in  ref- 
erence to  its  supposed  healing  properties] :  a  genus  of  herbs 

of  the  order  Scrophulariacecp.  The  U.  S.  have  numerous 

species,  none  of  them  important.  The  hedge-hyssop  (6". 
officinalis)  of  Europe  and  some  South  American  species 
have  been  used  in  medicine. 

Gratiot,  Charles;  soldier;  b.  in  Missouri  in  1788;  grad- 
uated at  the  U.  S.  Military  Academy  in  1806,  and  entered 

the  army  as  second  lieutenant  of  engineers ;  promoted  to 
be  captain  in  1808,  major  1815,  lieutenant-colonel  1819,  and 
colonel  and  chief  engineer  U.  S.  army  (brevet  brigadier-gen- 

eral) 1828.  During  the  war  with  Great  Britain  (1812-15)  he 
served  with  distinction  as  chief  engineer  of  the  army  in  the 
Northwest ;  subsequently  in  the  construction  of  fortifica- 

tions to  1838,  when  placed  in  command  of  the  corps  of  en- 
gineers, which  position  he  held  till  Dec,  1838,  when  he  was 

dismissed  by  the  President  for  having  failed  to  ]iay  into  the 
treasury  certain  balances  of  money  placed  in  his  hands  for 
public  purposes.     In  1852  he  appealed  to  the  U.  S.  Senate 

for  an  expression  of  o|jinion  as  (o  I  he  legality  of  his  dis- 
missal, and  the  committee  on  the  judiciary,  although  deem- 

ing such  expression  imronsislcnt  with  their  duty,  reijorlwi 
that  his  pleas  deserved  attention.  The  case  of  Gen.  Gratiot 
was  nc'Ver  reopened,  and  after  holding  a  elerkship  in  the  land 
ollice  at  Washington  from  1840  1o  llri55,  he  went  to  St.  Louis, 
Mo.,  where  he  died  in  destitute  circumstances  May  18,  18-55. 

Gratry,  graa'tn*',  Ai'(iUSTK  .Ioskph  Ai.phonse  ;  author ;  b. 
at  Lille,  Prance,  Mar.  30,  1M05  ;  studied  at  the  f;cole  Polytech- 
nique;  became  in  1841  director  of  the  College  Sainte-Barbe, 
Paris;  almoner  of  the  higher  normal  school  1846-51;  was 
one  of  the  reorganizers  of  the  Oratory  of  the  Imnjaculate 
Conception,  and  Vjecame  an  instructor  (jf  youth  ;  vicar-gcn- 
eral  of  the  diocese  of  Orleans  1861 ;  Profe.-isor  of  Moral  The- 

ology in  Ihe  Sorbonne  1863;  was  chosen  to  the  French 
Academy  1H67;  left  the  Oratory  1869.  Author  of  La  Con- 
naismmcR  de  i»iew,  opposing  Positivism  (1855,  and  often  re- 
jirinted) ;  Loyique  (1856) :  Paix :  meditations  hisioriques  et 
reliqieuses  (1862);  Les  Sources,  conseils pour  la  cunduite  de 
r esprit  (1861-62);  Fhitosopliie  dit  Credo  (1861);  Commen- 

taries on  St.  Matthew  (1863);  Jesus  Christ  (adilressed  to 
Rcnan,  1864) ;  Les  sopkistes  et  la  critique  (1864);  La  morale 

et  la  toi  de  I'histoire  (setting  forth  his  social  vicw.s,  1868); 
and  other  works.  Shortly  before  his  death  he  accepted  the 
definitions  of  the  Vatican  Council,  which  he  had  hitherto 
opposed.     D.  at  Montrcux,  Switzerland,  Pel).  6.  1872. 

(>  rat  tan.  Henry:  patriot  and  orator;  b.  in  Dublin,  Ireland, 
July  3,  1746;  son  of  the  recorder  of  the  city,  a  Protestant, 
and  grandson  of  Thomas  Marlay,  chief  justice  of  Ire- 

land;  graduated  at  Trinity  College  in  1767;  studied  at 
the  Middle  Temple,  London,  and  was  admitted  to  the  Irish 
bar  in  1772 ;  was  a  member  of  the  Irish  Parliament  in  1775 
from  Charlton,  and  almost  from  the  first  was  the  leader  of  the 
opposition  ;  brought  forward  in  1780  resolutions  to  the  effect 
that  ■'  I  he  king,  with  t  he  consent  of  the  Parliament  of  Ireland, 
was  alone  competent  to  enact  laws  to  bind  Ireland  "  ;  and  in 
1782  moved  a  declaration  of  rights,  a.sserting  Ireland's 
right  to  self-government  in  a  memorable  speech,  the  effect 
of  which  was  to  secure  the  unanimous  passage  of  resolutions 
pledging  the  British  Parliament  to  a  redress  of  grievances. 
For  his  services  as  a  patriot  he  was  presented  with  a  valua- 

ble estate  by  the  Irish  Parliament.  He  was  returned  in  1790 
from  Dublin  ;  opposed  alike  the  rebellious  schemes  of  the 
United  Irishmen  and  the  union  with  Great  Britain  :  entered 

the  imperial  Parliament  in  1805 :  advocated  Catholic  eman- 
cipation with  great  zeal,  and  wore  himself  out  with  labors 

in  behalf  of  Ireland.  D.  in  London.  June  14,  1820.  Per- 
sonally. Grattan  was  small  and  of  unprepossessing  appear- 

ance ;  his  character  "was  pure  and  noble.  See  his  Speeches 
and  Miscellaneous  M^orliS.  both  edited  by  his  son  (1824);  the 
Life  bv  his  son  (5  vols.,  1839-46) ;  and  Henri/  Orattan  in 
Statesman  Series  (1889), 

Grattan,  Thomas  Colley:  novelist  and  historian;  b,  in 
Dublin.  Ireland,  in  1796.  He  spent  much  time  on  the  Con- 

tinent, and  from  18:^9  to  18.53  was  British  consul  at  Boston, 
Mass.  Among  his  novels,  which  are  mainlv  historical,  are 
Philiberf  (1819)  and  The  Jfeiress  of  Bruges  (1830).  He  wrote 

also  a  History  of  the  Xethetlands.  a  pamphlet  on  the  north- 
east boundary  question  (1842).  and  England  and  the  Dis- 

rupted Sfates  of  America  {\S6\}.     D.  in' 1864.        H.  A.  B. 
Grat'tins  Falis'ciis  :  a  Roman  poet  of  whom  nothing  is 

known  but  the  three  following  circumstances:  he  was  a 
contemporary  of  Vergil  (see  Ovid.  Epistles  from  Ponius  IV., 
16, 33) ;  he  wrote  a  poem  upon  the  chase  entitled  Cynegefica, 
probably  in  several  books ;  and  this  poem  was  so  entirely 
forgotten  at  the  time  of  Numerianus  (283  A.  D.)  that  Neme- 
sianus,  writing  on  the  same  subject,  could  assert  that  he  en- 

tered on  a  hitherto  untrodden  path.  Of  the  poem  540  hex- 
ameters have  come  down  through  one  single  MS.,  discovered 

in  France  in  the  beginning  of  tlie  sixteenth  century,  printed 
in  Venice  in  1.534,  translated  into  English  verse  by  Chris- 

topher Wase  in  1654,  and  into  German  verse  by  Perlet 
in  1826.  See  Baehren's  Poeto'  Lafini  ilinores.  vol  i.,  pp. 
31-53  (Leipzig,  1879).  Revised  by  M.  Warken. 

Gratz,  gralitz  (Servian  Oratsa,  a  little  castle  ;  the  word  is 
often  written  Gratz,  but  in  1843  the  form  Gratz  was  oflicial- 
ly  determined  on  as  the  nearer  representative  of  local  pro- 

nunciation):  city  of  Austria,  and  cajiital  of  Styria:  situ- 
ated on  both  sides  of  the  Mur  at  an  elevation  of  1.047  feet 

above  the  level  of  the  sea.  and  forming  the  principal  st.ation 
on  the  route  from  Vienna  to  Trieste  (see  map  of  Austria- 
Hungary,  ref.  6-E).     It  is  an  old  town,  with  narrow  and 
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crooked  streets,  Imt  its  surroundings  are  vcrv  picturesque, 
and  it  contains  niiinv  interesting  tjuililings.  Tlie  CatlicMlral 
of  St.  Agidi  waslHiijt  in  14i;2;  the  Cliiircli  of  .St.  Li-diilianl 

in  1383;  the  inanscilcuin  of  iM'rdinand  II.  in  101").  Tlic  old 
ducal  palace  is  a  structure  (jf  fjrcal  interest,  (iratz  has  a 
univer.sity  and  many  other  good  educational  institutions.  Its 
manufactures  of  steel  and  iron  wares  and  saltpeter  are  large, 
and  its  trade  very  extensive.     Pop.  (1800)  118,.540. 

Graii,  grow,  Rudolf  Frieurich,  D.  D.  :  theologian  ;  b.  at 
Ileringen-on-the-Werra,  Hesse,  Apr.  30,  1835;  studied  at 
Leipzig,  Eriangen,  and  JIarliurg:  became  professor  extraor- 

dinary at  Konigsberg  18(io;  and  ordinary  professor  there 
1866;  one  of  the  editors  of  the  apologelieal  Journal  Betoeis 
de.i  Olaubens ;  has  published  much  on  apologetical  themes, 
and  contributed  the  treatise  on  Xew  Testament  theology  to 

Zcickler's  Ilandbouk  of  the  Tlieologicul  Sciences  (Nordlingen, 
1883).  His  Ursprunge  unci  Zicle  unsercr  Kulturentwickeluntj 
(GUtersloh,  1875)  was  translated  under  the  title  Goal  uf  the 
Hitman  Race  (London,  1892).  D.  at  Konigsberg,  Aug.  7, 
1893.  Henry  E.  Jacobs. 

Graubiilideil :  a  .Swiss  canton.     See  Orisons. 

Giraudeiiz,  grow'dens  :  town  of  Prussia  ;  in  the  province of  West  Prussia;  on  tlie  right  bank  of  the  Vistula;  37  miles 

N.  of  Thoi'n  (see  map  of  tierinan  Empire,  ref.  3-J).  It  has 
manufactures  of  cotton  and  wool,  and  close  by  lies  the  for- 

tress of  Graudenz,  constructed  by  Frederick  II.,  and  com- 
manding the  course  of  the  Vistula.     Pop.  (1890)  30,393. 

Graul,  growl,  Karl:  religious  propagandist;  b.  at  Wor- 
litz,  in  Anhalt-Dessau,  Feb.  6.  1814.  He  studied  theology 

at  Leipzig,  published  in  1843  a  translation  of  Dante's  Infer- 
no with  theological  explanations,  and  was  in  1844  appointed 

director  of  the  missionary  society  of  Dresden,  which  he  re- 
moved in  1848  to  Leipzig  in  order  to  give  the  students  the 

benefit  of  the  university,  and  from  which  he  retired  in  1860 
on  account  of  failing  health.  He  concentrated  thi>- whole 
energy  of  the  society  on  the  conversion  of  the  Tamils,  a  na- 

tion of  Southern  India,  numbering  about  13,000,000  soids. 
He  visited  the  country  (1849-54),  and  published  a  descrip- 

tion of  his  journey  (5  vols.,  Leipzig,  1853-55).  He  wrote  a 
Tamil  grammar,  and  published  a  Bihliotheca  Tamnlica. 
(3  vols.,  Leipzig,  1854-51)),  containing  some  of  the  principal 
monumonts  of  Tamil  literature  with  translations,  partly 

German,  partly  English.  In  defense  of  his  view  tliat  tli'e Christian  missionary  ought  to  respect  the  divisions  of  caste, 
he  wrote  an  English  pamphlet  at  Jladras  (1853)  and  a  Ger- 

man at  Leijjzig  (1863).  Among  his  other  works  are  Unter- 
scheidungslehren der  verschiedenen  christlichen  Beken ntnisae 
(Leipzig,  1845 ;  11th  ed.  1884) ;  Indische  Sinnpflamen  (1864), 

etc.  D.  at  Eriangen,  Nov.  10,  1864.  See  his' biography  by G.  Herrmann  (Halle,  1867). 

Grave  Creek,  West  Va. :  See  JIoundsville. 

(iravel:  See  Calculus. 

(liravel :  Sec  Sand. 

(liraveHiies,  graav'leen' :  fortified  town  of  France  ;  in  the 
department  of  Nord,  on  the  Aa,  where  it  falls  into  the  Plng- 
lish  Channel  (see  m.-ip  of  France,  ref.  1-F).  It  is  most 
famous  from  the  batlfe  in  1.558  in  which  the  Spanish  under 
Count  Egmont  defeated  the  French  under  JIarshal  de 
Thermes.     Pop.  (1896)  5.907. 

Gravelotte,  graav  lot'.  Battle  of,  also  called  the  Battle 
OF  Rezonville,  or,  liy  the  French,  the  Battle  of  St.- 
Privat  ;  the  greatest  and  liloodiest  battle  of  the  Franco- 
German  war  of  1870-71.  By  the  battle  of  Vionville  (Aug. 
16)  the  French  army  was  prevented  from  marching  to  Ver- 

dun, and  Bazaine  concentrated  his  foi'ces  nearer  Metz.  and 
occupied,  with  his  front  facing  W.,  a  favorable  defensive 
position,  marked  by  the  points  of  St.-Privat,  Amanvillers, 
Verneville,  and  Rozerieulles.  On  the  morning  of  the  18th 
the  Germans  were  still  in  iloubt  whether  the  French  would 
march  toward  the  N.  or  whet  her  they  would  keep  their  ground. 
An  attack  was  expected  on  the  day  before,  but  none  took 
place.  King  William  then  ordered  that  the  whole  army 
should  make  a  great  circuito\is  movement  to  the  right,  so 
that  the  left  wing  would  fall  in  with  the  French  if  they  tried 
to  march  off,  while  the  right  wing  ami  the  center  kept  them 
where  they  were.  Soon  reports  came  from  the  ovitposts  that 
the  French  luul  not  marched  a,way,  but  were  before  Jletz ; 

and  at  10  o'clock  orders  were  given  that  the  army  corps  as 
they  came  in  should  wheel  round  to  the  right,  against  the 
French  front.  Tlie  center  of  the  French  army  was  first  at- 

tacked, the  Ninth  Corps  planting  its  batteries  at  noon  on  the 

hill  of  Verneville,  and  o|)ening  a  violeni  fire  on  the  French 
batteries  at  Stc.-Marie,  Sl.-I'rivat,  and  Amanvillers.  But 
it'was  7  I'.  M.  wIk^ii  St.-Privat  was  taken,  and  it  was  com- 

pletely <lark  when  the  battle  was  finally  clccidcd  by  the 
failure  of  the  attempt  at  breaking  Ihrough  tint  G<'rman 
lines  at  Gravelotte;  the  French  army  was  shut  up  in  Metz, 
and  could  not  escape.  The  Germans,  numbering  211,000, 
lost  about  900  officers  and  19,000  men;  the  French,  num- 

bering 140,000,  lost  between  13,000  and  bi.OOO  officers  and 
men. 

(Jravesaiulc  :  See 'S  Gravesanoe. 
(iravescMd  ;  lown  of  England;  in  the  county  of  Kent; 

on  the  right  liank  of  the  Thami^s;  34  miles  below  London, 
to  wlio.se  inhabitants  it  affords  a  pleasant  holiday  resort, 
on  account  of  its  fresh  air  and  beautiful  scenery  (see  map 
of  England,  ref.  12-K).  It  contains  a  town-hidl,  [)arisli 
church,  Milton  parish  chuiT,li,  liuilt  during  the  reign  of  Ed- 

ward II.,  custom-house,  etc.  It  has  a  considerable  import 
trade  in  coal  and  timber,  and  carries  on  extensive  fisheries, 
es]iccially  of  shrimps.  The  municipal  borough  includes  the 
]>arishes  of  Gravesend  and  ]\lilti)ii.  Fruit  and  vegetables 
art!  extensivelv  raised  in  the  vicinity  for  the  London  mar- 

ked    Pop.  (1891)  34,067. 

Graves's  Disease :  See  Basedow's  Dlsease. 
GraYiiig:-docks:  See  Docks. 

GraTitation  [from  Mod.  Lat.  deriv.  of  gravila're,  gravi- 
tate, deriv.  of  Lat.  gra' vitas,  heaviness,  deriv.  of  grans, 

heavy] :  in  its  widest  sense,  the  tendency  which  all  bodies 
exhibit  to  approach  each  other  with  a  force  directly  as  their 
masses,  and  inversely  proportional  to  the  square  of  the  dis- 

tance between  them.  Two  misapprehensions  respecting  this 
force  are  so  widely  prevalent,  even  among  men  of  intelli- 

gence, that  it  is  worth  while  to  present  such  a  view  of  the 
subject  as  shall  remove  them.  They  are  (1)  that  gravitation 
was  first  discovered  by  Sir  Isaac  Newton ;  and  (3)  that  it  is 
simply  a  theory  to  account  for  the  celestial  motions,  which 

may  be  hereafter  disproved  and  superseded  by -some  other 
theory.  Neither  of  these  views  is  strictly  correct.  That 
bodies  in  general  tend  to  fall  toward  the  earth  is  known  to 
all  even  from  earliest  infancy ;  and  as  this  tendency  is  gravi- 

tation, gravitation  has  been  known  to  all  men  in  all  times. 
What  Newton  did  was  to  show  that  the  same  force  which 
causes  a  stone  to  fall  extends  to  the  moon  and  holds  her  in 

her  orbit,  an'.l  is  only  a  special  case  of  a  force  which  extends 
through  the  entire  solar  system.  He  showed  that  the  plan- 

ets tend  to  fall  toward  the  sun,  the  satellites  toward  the 
planets,  and  the  moon  toward  the  earth,  according  to  the 
same  law  by  which  an  apple  falls  to  the  ground. 

To  the  mathematician  the  passage  from  the  gravit.ation 
of  an  apple  to  that  of  the  moon  is  cjuite  simple  antl  easy, 

but  the  non-mathematical  reader  may  not  at  first  sight  see 
how  the  moon  can  be  constantly  falling  toward  the  earth 
without  ever  coming  any  nearer.  The  following  illustration 
will  make  the  matter  clear.  Any  one  can  understand  the 
law  of  falling  bodies,  by  which  a  body  falls  16  feet  the  first 
second,  three  times  that  distance  the  next,  five  times  the 
third  second,  and  so  on.  If,  in  place  of  falling,  the  body  is 

projected  horizontally — like  a  cannon-ball,  for  example — it 
will  fall  16  feet  out  of  the  straight  line  in  wliich  it  is  pro- 

jected during  the  first  second,  three  times  that  distance  the 
next,  and  so  on.  the  same  as  if  dro]iped  from  a  state  of  rest. 
In  the  annexed  figure  let  A  B  represent  a  portion  of  the 
curved  sm-face  of  the  earth,  and  A  D  a  straight  line,  hori- 

zontal at  A.  or  the  line  along  which  an  observer  at  A  would 
sight  if  he  set  a  small  telescope  in  a  horizontal  position. 
Then,  owing  to  the  curvature  of  the  earth,  the  surface  will 
fall  away  from  this  line  of  sight  at  the  rate  of  about  8  inches 
in  the  first  mile,  34  inches  more  in  the  second  mile.  an<l  so 
on.  In  5  ndles  the  fall  will  amount  to  16  feet,  in  10  miles, 
in  addition  to  this  16  feet,  three  times  that  distance  will 
be  added,  and  so  on,  the  law  for  these  short  distances 
being  nearly  the  same  with  that  of  a  falling  body.  Now. 

let  A  C  be"  a  high  steep  mountain  from  the  summit  of which   a   cannon-ball  is  fired  in  the  horizontal  direction 
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C  E.  Th(>  greater  the  velocity  with  wiiich  llie  shot  is  fired, 
the  fiirtlier  it.  will  jjo  before  it.  reaches  the  ground.  Sup- 

pose at  length  that  we  should  fire  it  with  a  velocity  of  5 
miles  a  second,  and  that  it  should  meet  with  no  resistance 
from  the  air.  Siijipose  e  to  be  the  point  on  the  line  5  miles 
from  C.  Since  it  would  reach  this  jjoint  in  one  second,  it  fol- 

lows from  the  law  of  falling  bodies  just  cited  that  it  will  have 
dropped  16  feet  below  e.  But  we  have  jus*  seen  that  the 
earth  itself  curves  away  16  feet  at  this  distance.  Hence  the 
shot  is  no  nearer  the  earth  than  when  it  was  fired.  During 
the  next  second,  while  the  ball  would  go  to  E,  it  would  fall 
48  feet  more,  or  64  feet  in  all.  But  here,  again,  the;  earth 
has  still  been  rounding  off,  so  the  distance  D  B  is  64  feet. 
Hence  the  ball  is  still  no  nearer  the  earth  than  wlien  it  was 

fired,  although  it  has  been  di-opping  away  from  the  line  in 
which  it  was  fii-ed  exactly  like  a  falling  body.  Moreover, 
meeting  with  no  resistance,  it  is  going  on  with  undiminished 
velocity.  And  just  as  it  has  been  falling  for  two  seconds 
without  getting  any  nearer  the  earth,  so  it  can  get  no  nearer 
in  the  third  second,  nor  the  fourth,  nor  any  subsequent  sec- 

ond ;  but  the  earth  will  constantly  curve  away  as  fast  as  the 

ball  can  drop.  Thus  the  latter  "will  pass  clear  round  the earth,  and  come  back  to  the  point  C  from  which  it  started, 
in  the  direction  of  the  arrow,  without  any  loss  of  velocity. 
The  time  of  revolution  will  be  about  an  hour  and  twenty- 
four  minutes,  and  the  ball  will  thus  keep  on  revolving  round 
the  earth  in  this  space  of  time.  In  other  words,  the  ball 
will  be  a  satellite  of  the  earth,  just  like  the  moon,  only  much 
nearer  and  revolving  much  faster. 

The  ball  just  described  is  deflected  from  a  straight  line 
16  feet  in  a  second.  The  way  in  which  Newton  proceeded 
to  find  whether  the  moon  was  held  in  its  orbit  by  the  gravi- 

tation of  the  earth  was  to  calculate  the  amount  by  which 
the  moon  was  deflected  from  a  straight  line  every  second, 
and  compare  this  with  the  gravitation  of  the  earth.  It  was 

already  known  from  observations  of  the  moon's  parallax 
that  her  mean  distance  was  almost  exactly  30  diameters  of 
the  earth.  But  the  diameter  of  the  earth  itself  was  not 
known  with  any  accuracy,  and  the  value  first  used  by  him 
was  one-eighth  t«o  small.  The  consequence  was  that  the 
distance  of  the  moon  he  used  in  his  calculations  was  also  too 

small,  and  the  result  did  not  agree  with  the  theory  of  gravi- 
tation, diminishing  in  the  invei-se  square  of  the  distance. 

But  a  few  years  later  a  new  determination  of  the  magnitude 
of  the  earth  was  made  by  the  French  geodesists,  which  en- 

abled Newton  to  repeat  his  calculation  Vith  exact  data.  He 
found  that  the  moon  actually  dropped  n^-th  of  an  inch  in  a 
second,  or  TeWth  as  far  as  a  stone  at  the  earth's  surface. 
The  number  3,600  being  the  square  of  60,  the  distance  of  the 
moon  in  radii  of  the  earth,  he  was  enabled  to  announce  that 
the  force  which  held  the  moon  in  her  orbit  was  the  .same 
which  made  the  .stone  fall,  only  diminished  in  the  ratio  of 

the  square  of  the  moon's  distance. 
The  next  step  in  the  demonstration  was  to  show  that  the 

planets  were  held  in  their  orbits  by  a  force  directed  toward 
the  sun.  and  inversely  as  the  square  of  the  distance  from  it. 
This  demonstration  was  one  great  object  of  the  PrinclpUi. 
and  the  data  from  which  Newton  set  out  were  the  laws  of 
Kepler.  From  the  law  that  equal  areas  were  described 
around  the  sun  in  equal  times  it  was  easy  to  show  that  the 
force  in  question  must  be  directed  toward  the  sun ;  and 
from  the  relation  between  the  distances  of  the  planets  and 
their  times  of  revolution,  the  law  of  a  force  proportioned  to 
the  inverse  square  of  the  distance  followed  by  a  very  simple 
demonstration.  It  remained  to  prove  that  the  same  law 
held  true  for  the  different  distances  of  one  and  the  same 

planet  from  the  sun :  in  other  woi'ds.  that  a  jilanet  revolv- 
ing around  the  sun  under  the  influence  of  gravitation  would 

describe  an  ellipse  having  the  sun  in  its  focus.  This  demon- 
stration occupied  the  attention  of  other  mathematicians,  as 

well  as  of  Newton,  but  the  latter  first  succeeded  in  it,  and 
in  doing  so  completed  the  theory  of  the  gravitation  of  the 
planets  toward  the  sun. 

The  next  step  was  to  apply  to  the  moon  the  combined 
gravitation  of  the  sun  and  earth.  It  was  known  that  tliis 

body  in  its  movement  showed  deviations  from  Kepler's  laws, 
and  Newton  succeeded  in  showing  that  most  of  these  devia- 

tions could  be  traced  to  the  attractive  force  of  the  sun.  But 
his  mathematics  were  insufficient  to  enable  him  to  calculate 
all  the  inequalities,  or  to  give  the  exact  values  of  those  which 
he  di<l  calculate.  Nevertheless,  his  success  was  sufficient  to 
justify  the  enunciation  of  the  greatest  law  of  nature  ever 
discovered:  Every  body  in  nature  atlracts  ei-ery  other  body 
with  a  force  directly  as  its  mass,  and  inversely  as  the  square 

of  its  distance.  If  this  law  is  true  in  all  its  generality,  then 
each  jihinel  must  Ix;  attracted  by  every  other  [ilanet.  as  well 
as  Ijy  the  sun,  and  its  motion  must  in:  slightly  altered  by 
these  attraetion.s.  To  compute  the  effect  of  these  attrac- 

tions is  a  |jrol)lem  which  has  occupied  the  attention  of  most 
of  the  great,  mathematicians  since  Newton,  and  the  result 
has  been  that  the  most  complicated  motions  of  the  heavenly 
bodies  can  be  predicted  years  in  advance  with  a  degree  of 

accuracy  limited  only  by  the  mathematician's  power  of  cal- 
culating and  the  practical  astronomer's  power  of  observing. Nor  has  the  demonstration  of  gravitation  been  limited  to 

the  sun,  moon,  and  planets.  In  177!i  Maskelyne  determined 
the  attraction  of  a  mountain,  and  this  attraction  is  now 
shown  whenever  accurate  oViservations  for  latitude  and  lon- 

gitude are  made  in  the  neighborhood  of  great  mountain- 
chains.  Not  only  so,  but  Cav(!ndish  and  Bailly  succeeded 
in  measuring  the  attraction  of  balls  of  le.-iil  u[jon  very  deli- 

cately balanced  weights,  and  thus  found  the  mean  density 
of  the  earth  to  be  aliout  six  times  that  of  water.  Pa.ssing 
from  the  smallest  things  to  the  greatest,  Ilerschel  found 
that  many  doulile  stars  revolve  around  each  other,  and  by 
carefully  observing  those  motions  his  successors  have  found 
that  these  also  attract  each  other  according  to  the  law  of 
gravitation.  The  gravitation  of  widely  distant  stars  has  not 
yet  been  S(>en,  but  the  distances  of  these  bodies  from  the 
earth  and  from  each  other  are  so  immense  that  thousands 
and  perhaps  millions  of  years  would  be  required  before  any 
motion  due  to  gravitation  could  be  perceived.  From  all  the 
evidence  one  is  justified  in  considering  the  mutual  gravita- 

tion of  bodies  to  be  a  universal  law  of  nature,  governing 
the  action  of  the  smallest  masses  of  matter  as  well  as  the 
suns  and  planets.  S.  Newcomb. 

Gravity,  Specific  [gravity  is  from  Lat.  gra'vitas,  heavi- ness, weight,  deriv.  of  gravis,  heavy] :  a  term  (abb.  sp.  gr.) 

used  to  denote  the  relative  density  of  a  substance.     Densi.' 

ties  of  solids  and  liquids  are  compared  with  water  at  4°  C. 
I 
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as  a  stuiidfinl ;  gases  suiiietiiiies  with  waU'r  at  llial  (viiipora- 
ture,  sometimes  with  atmospheric  air,  sometimi's  with  liy- 
drogen. 

In  the  case  of  solids,  densities  are  detcnnined  («)  by 
weighing  a  known  volume  (method  of  the  specific-gravity 
flask);  {!/)  by  weighing  in  air  and  water  (method  based  upon 
tlie  principle  of  An'himedes).  In  the  case  of  licjuids  a  third 
method  may  Ije  added  to  tliese,  viz.,  (r)  method  of  tlic  hy- 

drometer. One  form  of  hydrometer  (I hat  of  Nicholson)  is 
used  in  measuring  the  density  of  .solids  as  well  as  of  liquids, 
but  the  operation  comes  under  class  (b). 

The  specific-gravity  flask  (Fig.  1)  is  a  bottle  of  convenient 
size  anil  form,  the  glass  stoppei'  of  which  is  very  carefully 
adjusted  by  grinding,  so  tluit  the  contents  of  tlie  flask  will 
always  be  the  same  (at  a  givi^n  tem|)erature)  when  the  stop- 

per is  in  place.  To  facilitate  the  coin|)letr  tilling  of  the  flask 
with  the  liiiuid  to  be  weighed,  to  the  exclusion  of  tlu-  air- 
bubbles,  the  stopper  usually  contains  a  vertical  capillary 
opening  which  allows  such  gas  as  uuiy  bo  trapped  when  the 
flask  is  stopped,  and  also  all  excess  of  liquid,  to  escape.  To 
simplify  numerical  operations  it  is  customary  to  construct 
specific-gravity  flasks  of  such  sizes  that  they  will  contain 

25",  50",  100",  etc.,  at  some 
selected  temperature  (usually 

15 '  C).  In  determinations  of 
high  precision,  however,  it  is 
necessary  to  make  a  special 
calibration  of  the  flask,  at  the 
temperature  at  which  it  is  to 
be  used,  and  to  ascertain  its 
coefficient  of  expansion.  In 
some  flasks  the  stopper  con- 

sists of  a  short  thermome- 
ter, the  bulb  of  which  is  with- 
in, near  the  center  of  the 

contained  liquid.  This  de- 
vice, which  is  due  to  Schraeis- 

ser,  greatly  facilitates  knowl- 
edge of  the  temjierature  at 

which  the  filling  of  tlie  flask 

occurs.* For  very  volatile  liquids 
special  forms  of  the  .specific- 
gravity  flask  are  used.  One 
such  form  is  shown  in  Fig.  2, 
the  essential  features  of  which 

are  a  stopper  which  is  air- 
tiglit  and  a  capillary  neck  with 
a  mark  to  indicate  the  height 
to  which  the  flask  is  to  be 
filled.  For  gases,  the  method 
of  weighing  in  flasks  is  also 
used,  but  witli  sucli  modifica- 

tions as  the  nature  of  the  ma- 
terial to  be  tested  necessitates. 

In  measuring  the  density  of 
gases  and  vapors,  pressure  as 
well  as  temperature  must  be 
carefully  observed,  and  vari- 

ous corrections  and  precau- 
tions, which  in  density  determinations  of  solids  and  liq- 

uids may  be  neglected,  become  important.  In  tlie  method 
of  weighing  in  air  and  water  (b)  the  ordinary  analytical 
balance  is  commonly  used.  Tliere  are,  however,  a  number 
of  special  devices  intended  to  simplify  the  manipulation, 
and  others,  like  the  Jolly  balance  and  the  Nicholson  hy- 

drometer (Fig.  3),  that  are  designed  to  afford  conven- 
ient, cheap,  and  portable  substitutes  for  the  balance.  The 

method  in  all  of  these  cases  depends  upon  the  fact  that  the 
apparent  loss  of  weight  when  a  body  is  submerged  equals  the 

weight  of  the  liquid  displaced  (principle  ot"x\rchimedes). r.  t  II         ̂ .^        i-1    i           Weight  lu  air  ,  .. 
It  follows,  then,  that  ,   „  f^.  ,--.    =  relative  den- loss  of  weight  m  water 
sity.  In  the  case  of  solids,  structural  diflerences  produce 
very  considerable  variations  of  density.  Liquids  of  definite 
composition  and  gases,  on  the  other  hand,  possess  densities 
which  may  be  regarded  as  true  constants.  In  the  following 
table  are  given  the  usual  limits  between  which  tlie  densi- 

ties of  a  few  well-known  solids  are  found.  The  accepted 
values  for  liquids  and  for  certain  gases  are  likewise  indi- 
cated. 

•  John  Godfrey  Sehmeisser,  Phil.  Transactions,  vol  Ixxxiii.  (1793) p.  317. 
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Fig.  3. — Nichulsou  liyilruuieter. 

Table  of  DkiVsitius. 

[Exceiiting  where  otherwise  siiecified,  densities  are  taken 
at  0"  C,  water  at  4'  C.  being  the  standard.] 

/.  Solids  (certain  Elements). 

Aluminium    2-56-  2'75 
Antimonv    ()-71-  G-H(i 

Horcjii..  .'.    2-5  -  2-7 
('admiuni    W'55-  lS'(i7 

Carbon  (charcoal)  1'45-|- 1-7 
Carbon  (graphite)  2-17-  2-:« 
Carbon  (diamond)  ;^-49-  3-53 
Chromium    5'!)  -  7'0 
Cobalt    8-7  -  9-1 

Copper    8-8  -  8-9G 
tiold    18-6  -19-4 
Iron  (cast)    7"0  -  7'7 
Iron  (steel)    7-6  -  7-8 
Iron  (wrought). .  7-8  -  7-85 

II.  Solids  (Seasoned  Woods). 

Apple    0-66-0-84  |  Lignum-vita\ . . 
Beech    ()-6()-0-83 
Birch    0-51-0-77 

Boxwood   '    1-28-1 -33 
Cedar    0-55-0-56 

Ebony    M9-1-23 
Horse-chestnut    0-52-0-63 
Larch    ()-44-0-80 

Iridium    23-42 
Lead    11-34-11-41 

JManganese       7-1  -  8-0 
Nickel       8-28-  9-2 
Osmium    22-48 
I'alliidiuiii      1()'9  -12-1 

Phosphorus       1-83-  2-34 
Platinum    20-9  -21-7 Selenium.  .  .  . 
Silver   

Sulphur   Tellurium  .  . . 
Tin   
Zinc   

4-3 
-  4-8 

10-4 

-10-6 

1-92 -  206 

5-9 
-  6-4 

7-3 

7-2 

1-33 

Linden    0-32-0-59 
JMahogaiiv    0-88-1-06 
Oak   ;    0-G9-1-03 
Pine    0-34-0-60 

Poplar    0-34-0-53 
Spruce    0-3.5-0-60 
Walnut    0-64-0-70 

III.  Solids  (31  iscellaneous). 

Agate    2-59 
Alabaster    3-7 
Asbestos    2-1  -2-8 
Asphalt    1-12 
Brass    8-2  -8-7 
Bronze    8-7  -8-9 
Fluorspar    3-15 
German  silver    8-3  -8-4 
Glass    2-46-3-9 

Granite    2-5  -3-1 
Gutta-percha    0-97 

Lime  (quick)    2-3  -3-8 Mica    3-65-3-15 
Porcelain    2-3  -2-5 

(-ijuartz    2-65 
Uock-salt  (NaCl)  . .  2-28 

Sugar  (cane)    1-61 

IV.  Liquids. 

Alcohol  (absolute). . .  0-8063 
Benzol    0-890 
Carbon  disulphide.. .  1-27 
Ether  (lethvl)    0-74 
Glvcerin.."    1-36 
INIereury    13-595 
Oil  (linseed)    0-94 

Oil  (olive)    0-92 
Petroleum    0-78-0-i 
Turpentine    0-97 
Water  (distilled). .  0-99987 
Water  (sea)    1-03 
Ice  (at -1')    0-918 
Ice  (at -30°)    0-920 

T'.  Oases  and  Vapors  at  760  mm. 
Water  at  4"  C. 

=  1-000000. 

Ammonia    0-000762 
Bromine   0-006870 
Chlorine     0-003180 
Marsh-gas  (C.Hi)    0-000719 
Iodine    0-011371 
Carbon  monoxide  (CO). .  0-001251 
Carbon  dioxide  (COj). . .  0-001977 

Oxygen    0-001430 
Sulphur  dioxide  (SO^)...  0-002.869 
Nitrogen    0-001256 
Hydrogen         0-000090 
Air    0-001293 

Pressure. 

Air  at  0°  C.  and 
760  mm.  =  I. 

0-5889 

5.3933 

3-4480 0-5560 
8-7160 

0-9670 

1-.5290 
1-1056 
2-2340 
0-9714 
0-0693 

1-0000 

L.  Nichols. 

E. 

(lirawitz.  Paul  Albrecht,  W.  D.  :  pathologist  and  anato- 
mist; b.  at  Zerrin,  in  Pomerania,  Oct.  1,  1850;  educated  at 

Universitiesof  Halle  and  Berlin:  assislant  in  Virchow's  patho- 
logical institute,  Berlin.  1875-86;  Professor  of  Pathological 

Anatomy  and  General  Pathology  and  director  of  the  patho- 
logical institute.  University  of  Greifswald,  since  1887.  Au- 

thor of  pathological  papers  in  Virchow's  Arcliiv  and  of Alias  der  patholotiischen  Geivebelelire  (Berlin,  1893). 
C.  H.  T. 

Gray,  gra  :  town  of  France ;  in  the  department  of  Ilaute- 
Saone  •  on  the  Saone;  25  miles  X.  W.  of  Besan<;on  (see  map 
of  France,  ref.  5-H).  It  has  a  brisk  trade  in  corn,  wine,  and 
fruits.  Ship-building  and  iron-making  are  the  principal 
industries.     Pop.  (1896)  6,816. 

(iray.  Asa,  JNI.  D..  LL.  D. :  botanist ;  b.  at  Paris.  Oneida 
CO.,  N.  Y.,  Nov.  18,  1810;  received  in  1831  his  medical  de- 

gree at  the  Fairfielil  College  of  Physicians  and  Surgeons, 

Herkimer  co.,  N.  Y'.  ;  studied  botany  with  Prof.  Torrey,  of 
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New  York;  was  aiipdiiiii'il  in  lHli4  botanist,  to  the  Willvo.s 
expedition,  but  declined  Hic  jjost;  became  in  1842  Fislier 
Professor  of  Natural  History  in  Harvard  University,  from 
the  more  active  duties  of  which  position  he  retired  in  18TiJ. 
He  was  chosen  in  1874  a,  re-jcnt  of  the  Smithsonian  Institu- 

tion. Dr.  Gray  was  recognized  tliroiifjhout  the  scientific 
world  as  one  of  the  ablest  and  most  pliilosophic  of  botanists. 

Among  his  numerous  writings  arc.  Ji'/emeHts  of  Bulimy 
(1836);  Manmd  of  Botany  (lahi);  the  unfinished  Fiord  of 
North  America,  by  himself  and  Dr.  Torrey,  the  public'ation 
of  which  was  begun  in  1838;  Ge.nera  Boreali-Americana, 
also  incomplete  (1848);  Botany  of  the  United  States  Pae.i- 
Jic  Exploring  Expedition  (liiai);  nimie.rous  important  and 
elaborate  papers  on  the  botany  of  the  West  and  Southwest, 

published  in  the  Smithsonian  ('ontributions,  Memoir.i,  etc., 
of  the  American  Academy  of  Arts  and  Sciences,  of  which  lie 
was  for  ten  years  president,  and  in  various  Government  re- 

ports; also  How  Plants  Grow,  Lessons  in  Botany,  Struc- 
tural and  Systematic  Botany,  and  other  works,  forming  a 

series  of  admirable  text-books.  In  1861  appeared  his  Free 
Examination  of  Darwin's  Treatise;  in  1877,  his  Darwini- 
ana.  He  was  a  frequent  contributor  to  The  American 
Journal  of  Science  and  Arts  and  other  sclent itie  journals. 
Elected  member  of  Institute  of  France.  Academy  of  Sci- 

ences, July  39,  1878.     D.  at  Cambridge,  Mass.,  Jan.'  30,  1888. 
Gray,  David  :  poet ;  b.  at  Merkland,  a  small  village  on  the 

Luggie,  about  8  miles  from  Gla.sgow,  Scotland,  Jan.  21),  1838 ; 
was  the  son  of  a  poor  handloom-weaver,  but  succee<led  in 
studying  at  the  University  of  Glasgow,  and  went  in  1860  to 
Lonilon  to  seek  some  literary  employment.  In  that  he  failed. 
He  was  attacked  by  consumption,  returned  home  to  Merk- 

land, and  died  Dec.  3,  1861.  His  The  Luggie  and  other 
Poems,  with  an  introduction  by  Monekton  Milncs  and  a 
memoir  by  Jaiues  Hedderwiok,  was  published  in  1862  and 
again  in  1874. 

Gray,  He.vry  Peters  :  genre  and  portrait  painter ;  b.  in 
New  York.  June  23,  181i).  Pupil  of  Daniel  Huntington ; 
National  Academician  1842,  and  president  1869-71.  His 
Wages  of  War  is  in  tlie  Metropolitan  Museum,  New  York; 
Ciipiil  Ber/i/iiig  his  Arrow  in  the  Pennsylvania  Academy, 
Pliilailclphiii;  Juih/meiit  of  Paris  in  the  Corcoran  Gallery, 
Wasliiiigton.     D.  in  New  York,  Nov.  12,  1877.      W.  A.  C. 

Gray,  Horace  :  jurist ;  b.  in  Boston,  Mass.,  1829 ;  graduated 
at  Harvard  in  1845.  ami  afterward  at  Harvard  Law  School ; 

admitted  to  the  bar  in  Boston  18.">1 ;  in  1854  was  appointed reporter  of  the  supreme  judicial  court  of  Massachusetts, 
where  he  served  seven  years ;  Aug.  33,  1864,  became  asso- 

ciate justice  of  that  court,  and  its  chief  Justice  Sept.  .5, 1873 ; 
was  confirmed  as  associate  justice  U.  S.  Supreme  Court  Dec. 
20,  1881. 

Gray,  Isaac  Pusey  :  politician ;  b.  in  Chester  oo..  Pa., 
Oct.  18,  1828;  received  a  common-school  education;  early 
began  the  study  of  law  ;  spent  a  number  of  years  successfully 
in  mercantile  pursuits ;  and  in  1855  settled  at  Union  City, 
Ind.  In  the  civil  war  he  was  colonel  of  the  Fourth  Indiana 
Cavalry,  and  recruited  the  147th  Indiana  Infantry.  In  early 
life  he  was  first  a  Whig,  then  a  Republican,  but  since  1871 
has  acted  with  the  Democracy.  In  1868  he  was  elected  to 
the  State  Senate,  and  served  four  years ;  in  1873  was  delegate 
to  the  Liberal  Republican  convention ;  in  1876  was  elected 
Lieutenant-Governor  on  the  Democratic  ticket ;  in  1884 
elected  Governor.  Appointed  U.  S.  minister  to  Mexico 
1893.     D.  in  Mexico  city,  Feb.  14,  1895. 
Gray,  JohiV  Edward,  Ph.  D.,  F.  R.  S. :  the  son  of  S.  F. 

Gray,  a  savant  and  author;  b.  at  Walsall.  England,  in  1800: 
educated  as  a  physician.  From  1834  to  1874  he  was  promi- 

nently connected  with  the  British  Museum ;  was  one  of  the 
most  laborious  of  naturalists,  a  member  of  many  learned 
societies,  and  the  author  of  hundreds  of  scientific  papers  and 
of  many  valuable  catalogues.  He  published  zoological  re- 

ports of  the  expeditions  of  the  Erebus.  Terror,  Sulplmr,  and 

other  historic  British  exploring  ships;  edited  Tiirlon's 
Manual  of  Land  and  Fresh-water  Shells ;  wrote  Illustra- 

tions of  Indian  Zoology,  etc.   D.  in  London,  Mar.  7,  1875. 
Gray,  John  Perdue,  M.  D.  :  alienist ;  b.  in  Half  Moon. 

Pa.,  in  1825;  graduated  in  medicine  at  the  University  of 
Pennsylvania  in  1848;  Wii-s  immediately  appointed  resi<lent 

physician  at  the  Philadelphia  Hospital":  and  from  1853  till his  death,  in  Utica,  N.  Y.,  Nov.  39. 1886,  he  was  superintend- 
ent of  the  New  York  State  Asylum  for  Lunatics.  His  serv- 
ices were  much  sought  for  the  trcatnu'ut  of  severe  cases  of 

insanity  and  for  expert  testimony  in  legal  proceedings. 

Gray,  Thomas:  poet;  b.  in  (,'ornhill.  London,  Dec.  26, 1716, the  son  of  a  scrivener  of  brutal  temper  and  haliits;  educated 
at  Eton  and  the  Peterhouse,  Candjridge ;  traveled  iti  Italy 
and  FraiK^e  (1739-41)  with  Horace  Walpole;  took  his  legal 
degree  at  Cambridge  1742,  and  afterward  lived  ut  the  uni- 

versity, in  which  he  was  a[)t)ointed  Pnjfcssor  of  Modern 
History  in  1768,  but  never  actively  engaged  in  the  duties  of 

that  [losilion.  (Jray's  fame  rests  almost  entii'ely  upon  his 
Eleyy  Written  in  a  Country  Churchyard  (1749),  which  lias 
given  hini  a  high  position  in  English  literature.  He  was  a 
man  of  accurate  and  refined  tastes,  retiring  and  sensitive, 
fond  of  learning,  art,  and  philosophic  studies,  almost  effemi- 

nate in  manners,  and  his  health  was  always  delicate.  His 
published  Letters  are  admirable  in  style  and  matter,  and  his 
Latin  verse  is  good.  The  Ode  on  a  Distant  Prospect  of  Eton 

College  (1747),  Progress  of  Poesy,  and  tlj<'  Hymn  to  Adver- 
sity (1742)  are  noteworthy  among  his  other  poems.  D.  at 

Cambridge,  July  24,  1771. 

Grayback :  See  Knot. 
Gray  Friars :  See  Franciscans. 

Grayling'  [dimin.  of  gray]:  popular  name  of  a  genus  of 
fishes  CThymallus)  of  the  family  Salmonidip,  resembling  the 
tront  in  habits  and  character.     It  is  one  of  the  best  of  the 

Michigan  grayling. 

game-fishes.  The  T.  thymallvs  is  tlie  common  grayling  of 
Europe.  It  is  in  great  request  for  the  talile.  The  T.  on- 
to;-/eH.Si's  is  found  in  some  streams  of  Michigan  and  in  the 
head-waters  of  the  Yellowstone.  Its  peculiarly  delicate  flesh, 
its  fastidious  voracity,  and  the  mixture  of  strength  and 
spirited  courage  with  which  it  endeavors  to  free  itself  from 
the  hook,  form  a  combination  of  excellences  rarely  met  with 
in  any  individual  fish.  It  is  closely  related  to  T.  signifer, 
a  showy  inhabitant  of  the  far  northern  waters  of  British 
America.  There  are  other  species,  chiefly  European  and 
Asiatic. 

Gray  Powders  •  See  Mercury,  Medicinal  Uses  of. 

Gray's  Peak :  in  the  Rocky  Mountains,  in  Summit  and Clear  Creek  cos..  Col. ;  12  mUes  W.  of  Georgetown.  It 
is  14,341  feet  in  height,  and  was  named  in  honor  of  Dr.  Asa 
Gray. 

Grayville:  city;  White  co.,  111.  (for  location  of  county, 
see  map  of  Illinois,  ref.  10-F) ;  on  the  Wabash  river  and  the 
Clev.,  Cin.,  Chi.  and  St.  L.,  and  the  Peoria.  Dec.  and  Evans- 
ville  Railways :  35  miles  N.  W.  of  Evansville,  Ind.  It  is  in  a 
rich  grain  region,  has  valuable  coal  deposits  near  by,  and  is 
an  important  market  for  hard-wood  lumber.  It  has  3  banks 
and  2  weekly  newspapers.     Pop.  (1880)  1,533  ;  (1890)  1,999. 

Grazaleiiia.  graa-tha"a-la  ma"a :  town  of  Spain,  in  the 
province  of  Cadiz;  53  miles  E.  N.  E.  of  Cadiz  (see  map  of 
Spain,  ref.  20-D).  It  is  peculiarly  situated  behind  Sierra  de 
Ronda  and  Cerro  de  St.  Christoval,  and  is  approached  only 
through  a  very  narrow  pass.     Pop.  (1887)  6,389. 

Grazzini.  gra"at-see'ne~e,  Antonio  Francesco  :  avithor;  b. 
in  Florence,  Italy,  Mar.  22,  1503.  Very  little  is  known  of 
his  personal  life,  but  in  the  history  of  Italian  literature  he 
acquired  a  famous  name,  partly  as  founder  of  the  Accademia 
della  Crusca,  partly  by  his  poetical  works  (Le  Cene.  a  collec- 

tion of  stories  in  "the"  manner  of  Boccaccio,  reprint,  Paris, 1756),  and  a  number  of  comedies  (La  Oelosia,  La  Spiritata, 
etc.)  He  was  generaliy  called  II  Lasca  or  Leuciscus  by 
his  literary  friends.     D!  Feb.  18,  1583. 

Greasewood:  the  Sarcobatus  rermiculatus,  a  low  shrub 
of  the  family  Ctienopodiacece;  abundant  in  the  Western 
plains  and  Rocky  Mountains,  in  barren  places  which  are 
charged  with  alkaline  salts.  Other  plants  bear  the  name  of 
greasewood,  e.  g.  Outierrezia  euthamiiv,  a  composite. 

Charles  E.  Bessey. 

Great  Barriiiffton :  township  (settled  1730.  incorporated 
1761,  and  county-seat  till  1787):  Berkshire  co..  Mass.  (for 
location  of  county,  see  map  of  Massachusetts,  ref.  2-C);  on 
the  Housatonio  river  and  N.  Y.,  N.  II.  and  Hartford  Rail- 
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road.  It  is  a  promiiioiit  and  pleasantly  situated  town,  sur- 
rounded by  beautiful  hills.  It  contains  manufactures  of 

woolens,  cotton  <;ooils,  paper,  flocks,  pif;  iron,  brick,  anil  saw- 
mill products,  ll.  lias  a  liiijli  sclmol  and  a.  luiniber  of  graded 

and  private  schools.  The  post-villa.iics  of  \^an  Deusenville 
and  Housatonie  are  within  the  town  limits.  It  is  a  popular 

resort  in  summer,  is  supplied  with  gas,  electric  light,  sewer- 
age, and  pure  spring  \valer,  and  the  main  street  is  lined 

with  large  old  elms.  The  territory  was  purchased  from  the 
Indians,  and  originally  bore  the  name  of  the  Housatonie 
Pronrietv.  Pop.  of  township  (1880)  4,653;  (1890)  4,612; 
(1895)  4,794  .(State  census). 

Editor  of  "  Berksuire  News." 

Great  Basin :  the  largest  North  American  district  of  in- 
terior drainage.  It  includes  nearly  the  whole  of  Nevada, 

the  western  half  of  Utah,  the  eastern  fourth  of  California, 

and  smaller  parts  of  Idaho,  Oregon,  Wyoming,  and  Lower 
Californiii.  It  is  surrounded  by  Pacific  drainage,  being 
bounded  on  the  E.  and  .S.  E.  by  the  basin  of  the  Colorado 
and  on  the  N.  by  the  basin  of  the  Columbia.  Its  greatest 
length  N.  and  S.  is  880  miles:  its  greatest  width  across 
Utah  and  Nevada  is  570  miles;  its  area  is  about  310,000 

sq.  miles.  Its  general  altitude  in  the  northern  part  is  4,000 
to  4,500  feet,  and  there  is  a  gradual  descent  southward.  It 

is  divided  by  a  great  number  of  short  discontinuous  moun- 
tain ranges  into  a  series  of  valleys  trending  mostly  N.  and 

S.  The  climate  is  arid  throughout,  and  most  of  the  valleys 
are  without  perennial  streams;  but  some  of  the  mountains 
by  which  it  is  margined  are  so  lofty  as  to  accumulate  great 
snow-banks  whence  streams  descend  to  saline  lakes  in  the 
desert  valleys.  Lakes  thus  dependent  on  the  Sierra  Nevada 
are  Winnemucca,  Pyramid,  Carson,  Walker,  Mono,  and 
Owens.  Great  Salt  and  Sevier  lakes  depend  on  the  Uinta 

and  Wasatch  ranges  and  the  associated  plateaus.  Hum- 
boldt river  is  exceptional  in  that  it  rises  in  the  interior 

ranges;  after  a  course  of  more  than  200  miles  it  enters 

Humboldt  Lake.  (For  the  ancient  history  of  the  lakes,  see 

Bonneville,  Lake,  and  Lahontan,  Lake.)  Several  groups  of 
valleys  coalesce  so  as  to  form  broad  desert  plains.  Among 
these  are  Great  Salt  Lake  desert,  Carson  desert,  Ralston 
desert,  and  Mohave  desert.  The  bottoms  of  Death  Valley 

(q.  V.)  and  Coahuila  valley  (see  Colorado  Desert)  are  sev- 
eral hundred  feet  below  the  level  of  the  ocean.  Agriculture 

is  dependent  on  irrigation,  and  the  water-supply  is  so  lim- 
ited that  probably  less  than  1  per  cent,  of  the  iand  can  lie 

cultivated.  There  is  a  considerable  grazing  industry.  Gold, 
silver,  lead,  copper,  and  coal  are  mined  in  the  mountains; 
iron,  sulphur,  and  ozokerite  are  also  obtained ;  and  the 
playas  of  the  valleys  yield  borax,  salt,  and  soda. 

G.  K.  Gilbert. 

Great  Bear  Lake  :  in  British  America,  under  the 

Arctic  Circle,  between  Ion.  117°  and  128°  W.  It  has  an  ir- 
regular outline,  is  very  deep  and  clear,  abounds  in  fish,  and 

is  frozen  over  for  half  the  year.  Its  outlet  is  Bear  river, 
which  empties  into  the  Mackenzie  river.  Area,  7,012  sq. 
miles. 

Great  Bend  :  city  (founded  1872) ;  capital  of  Barton  co., 
Kan.  (for  location  of  county,  see  map  of  Kansas,  ref.  6-E) ; 
on  the  Arkansas  river  and  the  A.,  T.  and  S.  F.  and  the  Mo. 
Pac.  Railways;  319  miles  W.  of  Topeka,  284  miles  W.  of 
Kansas  City,  Mo.  It  is  in  an  agricultural  district,  with  valu- 

able stone  quarries  and  salt  mines.  It  is  the  seat  of  Central 

Kansas  College,  and  has  6  churches,  3  public-school  build- 
ings, street  railway,  electric  lights,  water-works,  grain  ele- 

vators, flour-mills,  and  1  daily,  1  monthly,  and  4  weekly 
periodicals.  Pop.  (1880)  1,071 ;  (1890)  2,4.50  ;  (1895)  2,134. 

Editor  op  "  Evening  News." 
Great  Bible:  See  Bihle. 

Great  Britain  [Brihdn.  <0.  Eng.  Bryfen,  Britain;  in 

Gr.  Ko(r(nT€^£5€s,  "AAjSiof,  Bp^TTaviK-q  j/TJ(ros ;  hcit.  Alhi'on,  Bri- 
tannia] :  the  largest  island  in  Europe,  and,  next  to  Greenland, 

Now  Guinea,  Borneo,  Madagascar,  and  Sumatra,  the  largest 
in  the  world,  thus  called  to  distinguish  it  from  Lesser  Brit- 

ain or  the  Bretagne.  It  is  separated  from  the  continent  of 
Europe  by  the  British  Channel  (La  Manche  of  the  French), 
the  narrowest  portion  of  which  is  called  the  Strait  of  Dover 
(Pas  de  Calais),  and  by  the  German  Ocean  or  North  Sea,  and 
from  Ireland  by  the  Irish  Channel  or  Sea,  which  communi- 

cates with  the  open  Atlantic  through  the  North  Channel  and 

St.  George's  Channel.  The  island  of  Great  Britain  comjirises 
England,  Wales,  and  Scotland,  and  lies  between  lat.  49°  57' 
and  58°  40'  N.,  and  between  Ion.  1°  46'  E.  and  6°  13'  W.  of 
Greenwich.     Its  most  southerly  point  is  Lizard  Point  in 

Cornwall  ;  its  most  northerly,  Diinnet  Head  in  (laithne.ss; 
its  most  easterly,  Lowestoft  Ne.ss  in  Norfolk;  and  its  most 
westerly,  Anlnaniurchan  Point  in  Argyleshire.  Its  greatest 

length  is  ()08  miles;  its  greatest,  breadtli,  between  the  Land's 
End  and  the  North  Foreland  in  Kent,  335  miles.  Farther  N. 

the  island  is  narrow.  Near  the  frontier  of  Scotland  it  is  only 
64  miles  across,  and  the  distance  between  the  Firths  of  the 

Forth  and  Clyde  hardly  exceeds  30  miles,  'i'he  area  of 
Great  Britain  is  83,355  sq.  miles,  and  that  of  the  931  smaller 
islands  along  its  coasts  4,616  sq.  miles.  Of  these  smaller 
islands  234  are  inhabited.  The  more  important  among 
these  are  the  Orkneys  (376  sq.  miles),  the  Shetlands  (551  sq. 
miles),  the  Hebrides  or  Western  islands  (3,141  so.  miles), 
Anglesey  (303  sq.  miles),  the  Scilly  islands  (6  sq.  miles),  and 
the  Isle  of  Wight  (1.56  sq.  miles). 

Great  Britain,  Ireland,  the  Lsle  of  I\Ian  in  the  Iri.sh  Sea, 
and  the  smaller  islands  in  the  British  .seas  are  spoken  of 
generally  as  the  British  islands.     Their  area  is  as  follows: 

Great  Britain,  mainland    sq.  miles  83..355 
lesser  islands    4,616 

Ireland,  mainland    3d,3B7 
"         lesser  islands    :J46 

Man,  Isle  of    220 

Total  British  islands     120,774 

The  LTnited  Kingdom  includes  Great  Britain  and  Ireland, 
but  neither  the  Isle  of  Man  nor  the  Channel  islands  near 

the  French  coast,  which  are  not  represented  in  Parliament, 
in  spite  of  their  vicinity  to  the  seat  of  the  imperial  gov- 

ernment. These  islands  are  in  the  enjoyment  of  ancient 
institutions;  and  although,  in  statistical  documents,  they 
figure  occasionally  as  if  they  formed  integral  parts  of  the 
United  Kingdom,  they  are  in  reality  merely  British  depend- 
encies. 

Physical  Geography. — The  British  islands  rise  on  a  sub- 
marine plateau  joined  to  Denmark,  Germany,  the  Nether- 

lands, and  France,  but  separated  from  Norway  by  a  chan- 
nel exceeding  200  fathoms  in  depth.  A  fall  of  the  sea  to 

the  extent  of  only  102  feet  would  cause  the  appearance  of 
an  isthmus  joining  the  Netherlands  to  Norfolk  and  Lincoln, 
and  the  Dogger  Bank,  at  present  ene  of  the  most  productive 
fishing-grounds,  would  rise  to  the  surface,  a  huge  flat  island, 
in  the  middle  of  the  German  Ocean.  A  further  fall  of  18 
feet  would  cut  off  the  communication  between  the  British 

Channel  and  the  German  Ocean  and  render  superfluous  any 
scheme  for  bridging  or  tunneling  the  Strait  of  Dover.  A 
total  fall  of  the  level  of  the  sea  of  180  feet  would  convert 

nearly  the  whole  of  the  southern  half  of  the  German  Ocean 
and  a  considerable  portion  of  the  British  Channel  into  dry 
land.  A  fall  of  240  feet  would  join  Ireland  to  Great  Britain. 
The  depth  of  the  sea  increases  rapidly  at  a  distance  of  from 
20  to  50  miles  to  the  W.  and  N.  W.  of  Ireland,  the  Helirides, 
and  Shetland  islands.  The  wide  channel  between  the  l.itti-r 
and  the  Faroe  islands  attains  a  depth  of  640  fathoms  (3,840 
feet),  and  that  of  the  Atlantic  between  Ireland  and  Rockall 

(a  rock  70  feet  high  in  lat.  57°  32'  N.,  Ion.  13°  42'  W.,  and 
the  center  of  a  productive  fishing-bank)  exceeds  1,600 
fathoms. 

Coast-line. — The  coast-line  of  Great  Britain  has  a  devel- 

opment of  3,900  miles ;  that  of  Ireland  of  1,400  miles,  minor 
indentations  excluded.  On  the  former  island  no  point  is 

at  a  greater  distance  from  the  sea  than  75  miles ;  on  the  lat- 
ter tills  distance  is  only  50  miles.  The  eastern  coast  of  Great 

Britain  is  generally  unbroken,  and  there  are  only  a  few 
bays  and  natural  harbors  affording  shelter  to  sliipping,  a 
deficiency  compensated  for  to  some  extent  by  the  existence 
of  several  estuaries  of  rivers,  such  as  the  Thames  and  Hum- 
ber  in  England  and  the  Forth  and  Tay  in  Scotland.  The 
safest  harbor  along  the  whole  of  this  coast  is  that  formed 
by  the  Cromarty  Firth,  one  of  the  two  arras  of  the  Moray 
Firth,  though  it  is  of  small  importance  commercially.  A 
considerable  portion  of  this  coast  is  flat,  especially  that  of 

Norfolk  and  adjoining  the  sand-choked  bay  called  tlie 
"Wash,"  where  the  Fens  form  an  extensive  marshland. 
In  many  parts  the  sea  has  encroached  upon  the  land,  but 
elsewhere  considerable  tracts  of  country  have  been  con- 

quered from  the  sea,  and  are  defended  against  its  ravages 

by  dikes  and  embankments.  The  northern  coast  of  Scot- 
land, between  Duneansby  Head  and  Cape  Wrath,  is  steep 

throughout,  and  the  west  coast,  as  far  S.  as  the  mouth  of 

the  Clyde,  is  intersected  by  numerous  narrow  sea-lochs 
bounded  by  steeji  hills  and  of  considerable  depth.  , Narrow 
"sounds"  separate  the  mainland  from  Skye.  Mull,  and 
others  of  the  Hebrides,  and  a  broad  strait,  the  Minch,  sepa- 

rates it  from  the  Outer  Hebrides.     Among  the  numeroua 
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peninsulas  of  that  part  of  Hcollaiid,  Ihat  of  Caiitirc  is  Iho  | 
most,  coiisick'ralile.  It  is  nearly  60  niik-s  in  luriLjlli,  and  tur- 
niinaU'S  in  the  Mull  of  C'antive.  Tli<;  eastern  eoast  of  the 
Firth  of  Clyde  is  generally  level,  while  that  of  the  i)eninsula 
of  (talloway,  farther  S.,  is  generally  steep,  and  juts  out  in 

the  bold  M'ull  of  Galloway,  the  most  southerly  point  of  Seot- 
laiid,  in  lat.  54'  -iS'  N.  The  eastern  portion  of  the  Jrish  Sea 
fiU'Tus  a  vast  bay,  bounded  on  the  N.  l)y  Galloway,  on  the  K. 
by  the  English  counties  of  Cuniberlancl  and  Jjancashire,  and 
oil  the  S.  by  Wales.  Its  center  is  occupied  by  the  Isle  of 
Man.  Three  subsidiary  bays  open  into  it — viz.,  those  of  the 
Solway  Firth,  Morecanibe  Hay,  and  Liverpool  liay  (with  tlu! 
estuaries  of  Mersey  and  Dee).  They  all  abound  in  sand- 

banks, which  render  navigation  exceedingly  intricate.  The 
peninsula  of  Wales  has  generally  bold  and  rugged  coasts. 
Jlenai  Strait,  hardly  600  feet  in  width,  separates  it  from  the 
island  of  Anglesey.  The  wide  sweep  of  Cardigan  Bay  opens 
here  toward  the  W.,  and  Milford  Haven  penetrates  far  in- 

land toward  the  S.  W.  This  is  one  of  the  most  secure  har- 
bors of  the  British  islands,  though,  owing  to  its  geograph- 

ical position,  it  is  but  little  used.  Bristol  Channel  and  the 
estuary  of  the  Severn  separate  South  Wales  from  the  coun- 

ties of  Somerset  and  Devon.  The  most  important  bays 
along  it  are  those  of  Caernarvon  and  Swansea  on  the  coast 
of  Wales,  and  of  Barnstaple  on  the  coast  of  Devonshire. 
The  navigation  of  its  upper  portion  is  obstructed  by  sand- 

banks. Devon  and  Cornwall  form  a  peninsula,  terminating 

in  the  Land's  Elnd  (.50'  4'  N.,  5'  43'  W.),  the  most  westerly 
point  of  England.  The  Scilly  islands  lie  off  this  cape,  and 
have  proved  fatal  to  many  a  homeward-bound  merchant- 

man. The  coasts  of  this  peninsula  are  generally  steep  and 
celebrated  for  their  picturesqueness.  There  are  several  ex- 

cellent harbors,  among  which  may  be  mentioned  Mount's 
Bay,  the  harbor  of  Falmouth,  and  that  of  Plymouth ;  the 
latter  is  protected  by  a  magnificent  breakwater,  and  the  cele- 

brated Eddystone  lighthouse  points  out  the  way  to  it.  The 
remainder  of  the  south  coast  of  England  is  generally  level. 
The  Bill  of  Portland,  a  rocky  promontory  joined  to  the 
mainland  l)y  the  Chesil  Bank,  bounds  the  roadstead  of  that 
name  to  the  W.  The  only  other  secure  harbors  on  the  south 
coast  are  those  of  Southampton  and  of  Portsmouth,  opposite 
the  Isle  of  Wight,  the  latter  the  most  important  naval  sta- 

tion of  Great  Britain.  Spithead  ie  a  secure  roadstead  be- 
tween it  and  the  Isle  of  Wight.  Farther  -  to  the  E.  the 

South  Downs  gradually  approach  the  coast  and  form  the 
bold  Beaohy  Head  (.533  feet).  Tlie  coast  then  again  becomes 
level  and.  at  Dungeness,  marshy,  but  from  Sandgate  to  the 
North  Foreland  it  is  formed  of  white  chalk  cliffs.  These 

■'  white  cliffs  of  Old  England "  have  become  proverbial, 
though  their  extent  is  very  limited.  They  owe  their  promi- 

nence in  the  popular  estimation  principally  to  the  fact  of 
their  first  meeting  the  eye  of  a  traveler  coming  from  the 
Continent.  Tliere  are  no  natural  harbors  along  this  coast 
(that  of  Dover  has  been  created  artificially),  but  the  road- 

stead called  the  "  Downs,"  lying  between  the  land  and  the 
Goodwin  Sands,  offers  some  shelter  to  shipping.  The  es- 

tuary of  the  Thames  is  bounded  by  low  coasts,  and  sand- 
banks render  its  navigation  exceedingly  intricate.  The  es- 

tuary of  the  Medway,  which  opens  into  it,  forms  one  of  the 

most  secure  harbors,  and  has  been  strongly  fortified  (C'hat- ham). 

lielief. — The  British  islands  can  not  vie  with  other-  Eu- 
ropean countries  in  the  height  of  tlieir  mountains,  but  they 

nevertheless  possess  a  variety  of  relief  which  removes  them 
far  from  the  monotonous  low  plains  of  Northern  Europe. 
England,  speaking  generally,  is  a  level  country,  especially 

toward  the  E.,  where  the  marshy  district  of  the' Fens  offers an  analogue  to  that  met  with  on  the  opposite  coast  of  the 
continent,  but  it  is  traversed  by  table-lands  and  ridge.*  of 
varying  elevations,  and  which  in  the  North  assume  the  height 
of  veritable  mountains.  Wales  and  Scotland  may  fitly  be 

described  as  mountainous  countries,  while  Ireland"  presents itself  as  a  vast  lowland  dotted  over  by  isolated  mountain 
groups.  The  culminating  point  of  the  whole  country,  Ben 
Nevis,  attains  an  elevation  of  4,406  feet. 

Hydrography. — Thei'e  are  neither  large  rivers  nor  large 
lakes.  Tlie  largest  lake.  Lough  Neagh  in  Ireland,  covers 
an  area  of  only  158  sq.  miles,  while  the  catchment  basin  of 
the  Severn  extends  over  only  8,119  S(|.  miles.  But  although 
the  rivers  are  neither  large  nor  of  great  volume,  they  carry 
water  all  the  year  round,  and  their  estuaries  form  excellent 
harbors  and  are  of  great  use  to  navigation.  The  most  con- 

siderable rivers  are  the  Tay,  Tweed,  Humber,  Ouse,  and 
Thames  on  the  eastern  slope  of  Great  Britain ;  the  Clyde, 

Mersey,  and  Severn  on  the  western  slope  of  Great  Britain ; 
the  Shannon,  Bann,  Siiir.  Corib.  iind  Erne  in  Ireland. 
There  is  no  other  river  draining  over  1.500  sq.  miles. 

Cliniatii. — The  climate  of  Great  Britain  is  mainly  deter- 
mined by  the  insular  iiosition  of  the  country,  to  which  it 

owes  its  mildness  and  equaliilily,  and  that  absence  of  ex- 
tremes which  distinguishes  it  from  the  climate  of  conti- 

nental countries  under  the  same  latitude.  The  Gulf  Stream. 
above  all,  by  sending  its  warm  waters  toward  the  Briti.sh 
islands,  most  jioteiiUy  influences  their  temperature,  which 
it  raises  above  that  of  the  sea-board  countries  on  the  western 
shores  of  the  Atlantic  having  tlie  same  latitude,  The  dif- 

ference between  the  annual  temiierature  of  Penzance  (52°  F.) 
and  Unst  (45),  the  former  in  lat.  30  11'  N.,  the  latter  in 
lat.  60°  43'  N.,  amounts  to  only  7'.  In  January  it  is  only  4° ; 

in  .July  it  rises  to  1!)  F.  The  potent  influence  of  the  "Gulf Stream  is  exhibited,  moreover,  liy  the  fact  of  the  tempera- 
ture of  ])laces  on  the  west  eoast  of  Great  Britain  being  about 

one  degree  in  excess  of  t  hat  of  places  on  the  east  coast  having 
the  same  latitude.  The  mean  annual  temjjerature  of  Eng- 

land has  been  estimated  at  4!)\  that  of  Scotland  at  47°,  and 
that  of  Ireland  at  50',  these  figure-S  being  the  means  ob- 

served at  a  large  number  of  meteorological  stations.  S.  W. 
winds  are  the  most  prevalent  throughout  the  year,  and  are 
generally  attended  with  rain.  The  rainfall  varies  exceed- 

ingly according  to  locality.  In  the  greater  ])ortion  of  Eng- 
land and  Scotland  it  does  not  exceed  30  inches  a  year,  but 

toward  the  W.  and  in  Ireland  this  amount  is  much  exceed- 
ed, and  in  some  of  the  hill  districts  which  catch  the  clouds 

as  they  drift  eastward,  the  amount  of  rain  is  equaled  only 
in  tropical  countries.  At  the  Stye  Pass  in  Cumberland 
324  inches  fell  in  a  single  year.  The  maximum  rainfall  in 
Southwestern  Ireland  and  England  takes  place  in  winter, 
but  the  greater  portion  of  the  country  lies  within  the  re- 

gion of  winter  rains.  Snow  falls  rarely,  except  in  the  hills, 
where  it  remains  on  the  ground  frequently  for  three  or  more 
months.  The  mean  relative  humidity  at  most  jilaces  exceeds 
80  per  cent. 

Otology. — The  geological  features  of  Great  Britain  are 
distinguished  by  the  presence  of  the  whole  series  of  recog- 

nized stratified  rocks,  which  were  first  studied  here  system- 
atically, and  in  most  instances  have  become  typical  of 

similai'  series  met  with  in  other  parts  of  the  world.  As  a 
rule,  the  oldest  stratified  rocks  occupy  the  W.  and  N.  of 
Ireland,  and  in  going  to  the  E.  or  S.  E.  the  more  recent 
formations  are  passed  in  succession,  until  the  most  recent 
of  all  are  reached,  which  form  the  marshland  along  some 
parts  of  the  east  coast.  The  Palieozoic  strata  occupy 
about  one-third  of  the  entire  superficies.  Their  comparative 
sterility  is  compensated  for.  in  part,  by  the  existence  of 
mineral  treasures,  constituting  one  of  the  principal  sources 

of  Great  Britain's  eminence  as  a  manufacturing  country. The  oldest  rocks  of  this  series  are  met  with  in  the  Outer 
Hebrides  and  on  the  coast  of  Ross  and  Sutherland.  They 
consist  principally  of  crystalline  gneiss,  and  have  been 

recognized  as  being  equivalent  to  Sir  W.  Logan's  Lauren- tian  rocks  of  North  America.  They  also  constitute  nearly 
the  whole  of  the  region  of  the  Cirainpians,  a  broad  belt,  in- 

cluding Strathmore  and  the  central  plain,  occupied  by  mem- 
bers of  the  Carboniferous  and  Devonian  series,  separating 

them  from  the  southern  hills.  The  Cambrian  rocJcs  of 

Southern  Scotland,  Cumberland,  and  Wales  are  super- 
imposed upon  them.  In  Scotland  they  consist  of  red  sand- 

stone and  conglomerate,  in  P^ngland  and  Wales  of  sand- 
stone, gritstone,  and  slates.  To  these  succeed  the  Silurian 

rocks,  most  fully  developed  in  Wales  and  in  the  Cumbrian 
Mountains.  Tlie  Devonian  is  most  fully  developed  in 
Devonshire,  but  also  occurs  in  Central  Scotland.  The  Car- 
botiiferous  series  occupies  a  broad  tract  extending  from  the 
Bristol  Channel  to  the  foot  of  the  Cheviots,  and  extends 

thence  into  Scotland.  Within  these  limits  there"'areno  less 
than  fourteen  detached  coal-fields.  Scotland  is  equiuty-jvell 
provided  with  coal,  and  five  distinct  fields  occur  betweSH. 
the  foot  of  the  Grampians  andthe  southern  hills.  The  Per- 

mian strata,  consisting  of  magnesian  limestone  and  red 
sandstone,  occupy  a  considerable  area  in  Durham ;  and 
though  traceable  thence  as  far  as  Devon  and  Cornwall,  they 
are  nowhere  of  great  extent.  Fine  marbles,  and  in  the  two 
latter  counties  tin  and  lead,  are  found  in  it.  The  Triassic 
measuresKce  represented  by  sandstones  and  variegated  marls. 
They  may  be  traced  as  a  ribbon  from  Hartlepool  in  the  North 
to  the  mouth  of  the  Exe  in  the  South,  but  are  most  fully 

developed  in  the  counties  of  Leicester,  Staffordshire,  War- 
wickshire, Shropshire,  and  Cheshire.    Beds  of  rock-salt  oc- 
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cur  in  llii'inin  the  lull  or.  Tlu>  TJas  pxtcMiils  fnim  Y(jrli- 
shire  to  the  Dorset  const,  ami  ilulachcd  tracts  of  it  arc  met 
to  the  W.  of  tliis  line  ami  in  Scollainl.  Jet  and  alum  are 
found  in  the  rocks  near  Whitby,  on  the  coa.st  of  YorUshire. 
The  Onlitct  cnnslitiile  one  of  the  most  important  anionj^lhe 

geological  formations,  ('(jr  they  yield  the  best  of  all  bnilding 
materials.  They  occupy  a  belt  of  country  in  places  HO  miles 
wide,  and  extending  from  Vorkshire  to  Dorsetshire.  In 
Scotland  the  (Jolites  of  Brora  contain  coal.  The  (Jretaci'oiis 
rocks,  jirincipally  chalk  with  intercalated  sands  and  clays, 
exceedingly  rich  in  fossils,  occupy  a  considendile  poi-tion  of 
Southeastern  England,  and  altogether  surround  i\n' Wia/ileii 
clay.s  and  sands  of  Kent  and  Sussex.  The  chalk  hills  can 
be  traced  from  Flanibiu-ough  Head  in  Yorkshire  to  Hants, 
and  extend  thence  on  the  one  hand  into  Wilts,  Dorset,  and 
Devon,  and  on  the  other,  through  the  counties  to  the  N.  and 
S.  of  the  Thames,  to  the  shores  of  tlie  German  Ocean 
and  of  the  British  Channel,  where  they  form  chalk  cliffs. 

The  Terfianj  fnrmafioiis  are  limited  to  a  pm-tion  of  the 
south  coast,  of  which  Hants  forms  the  center,  to  the  valley 
of  the  Thames  and  the  coast  of  lOssex  and  Suffolk,  to  the 

lowlainls  surrounding  the  Wash  and  the  basin  of  the  num- 
ber. On  the  east  coast  of  England  they  occur  on  the  Sol- 

way  Firth,  on  the  coast  of  Lancashire,  and  on  the  Bristol 
Channel.  They  consist  of  Eocene  clays,  sands,  and  marls,  of 
Pliocene  ferruginous  sands  and  marl,  and  of  Pleistocene 
deposits.  Apparently  the  Miocene  is  not  represented.  Erup- 

tive rocks,  such  as  granites,  porphyries,  syenite,  and  basalt, 
are  met  with  principally  in  the  hills  of  Devon  and  Corn- 

wall, in  Wales,  in  the  Cumbrian  Mountains,  in  the  Cheviots, 

and  throughout  N(U-thern  Scotland. 
The  flora  and  fauna  of  Great  Britain  correspond  gen- 

erally with  those  of  continental  Europe,  and  there  are  only  a 
few  species  which  are  peculiar  to  it.  The  flora  is  repre- 

sented by  1,600  species  of  phanerogamous  and  4,800  of 
cryptogainous  plants.  The  flora  of  by  far  the  greatest  por- 

tion of  the  island  resembles  that  of  Germany;  that  of  the 
mountains  in  Western  Ireland  corresponds  more  or  less  to 
that  of  the  Pyrenees ;  that  of  Devon  and  Cornwall  agrees  in 
many  respects  with  the  flora  of  Northwestern  Prance  ;  the 
flora  of  Northern  Prance  is  most  fully  represented  in  South- 

western England,  particularly  in  the  chalk  hills;  while  the 
vegetation  of  the  mountains  of  Wales,  North  England,  and 
Scotland  has  many  attlnilies  with  that  of  the  Alps  or  of 
Scandinavia.  Perhaps  the  most  remarkable  example  of  a 
plant  of  one  of  the  continental  countries  named  not  being 
likewise  indigenous  to  Great  Britain  is  that  of  the  Norway 
spruce.  The  lemming  offers  a  similar  instance  among  ani- 

mals. Only  one  species  of  fir  (Pinus  si/lvestris)  is  indige- 
nous to  the  British  islands,  and  together  with  the  yew  and 

juniper  it  is  the  only  representative  of  the  coniferous  family. 
Of  other  trees  there  are  the  oak,  elm,  beech,  birch,  poplar, 
willow,  ash,  alder,  hornlieain,  and  hazelnut.  l)ut  numerous 

others  have  been  acolimate<l,  such  as  the  cedar,  maple,  syca- 
more, and  chestnut.  The  indigenous  fruit-trees  yield  plums, 

cherries,  apples,  sloes,  pears,  medlars,  and  nuts,  and  several 
others  have  been  introduced,  but  generally  require  the  pro- 

tection of  a  wall  to  arrive  at  maturity.  There  is  likewise  a 
great  variety  of  edible  berries.  Wheat,  oats,  barley,  and 
rye  are  the  cereals  which  are  cultivated.  The  summers  are 
not  hot  enough  for  maize.  In  the  south  of  England  and 
Ireland  many  sub-tropical  plants  thrive  in  the  open  air. 

With  respect  to  the  animal  world,  the  bones  of  elephants, 
tigers,  rhinoceroses,  hippopotamuses,  and  alligators  have 
been  discovered  in  the  rocks  of  Great  Britain;  but  this  is 

the  only  record  that  they  once  existed.  The  hyipna  disap- 
peared more  recently,  and  there  is  documentary  evidence  to 

prove  that  wild  oxen  (the  urns),  wilil  lioars,  liears,  beavers, 
and  wolves  were  numerous  in  early  times.  All  these  have 
now  disapjieared,  the  wolf  as  recently  as  1710.  Irrespective 
of  domesticated  animals  there  are  53  species  of  mammals,  viz.. 
7  bats,  the  hedgehog,  3  shrews,  the  badger,  the  liiolc,  the 
weasel,  the  polecat,  the  stoat,  the  beech  and  pine  marten, 
the  otter,  the  fox,  the  wildcat,  the  common  and  the  bearded 
seal,  8  species  of  mice  and  rats,  the  squirrel,  the  hare,  the 
alpine  hare,  the  rabbit,  the  stag,  the  fallow  deer,  and  the 
roe,  besides  16  species  of  whale.  There  are  374  species  of 
birds,  viz.,  33  birds  of  prey,  101  perching  birds.  14  gallina- 

ceous birds,  .5!)  wading  birds,  and  78  swimming  birds.  There 
are  about  170  salt  and  fresh  water  fish,  including  the  pil- 
chard,  the  herring,  the  salmon,  and  trout.  Much  has  been 
done  for  the  promotion  of  fisheries  by  establishing  a  close 
timean<l  by  purifying  the  rivers,  and  the  results  are  already 
showing  themselves  in  a  more  plentiful  supply  of  salmon. 

The  nundxT  of  rejitiles  is  exceedingly  small.  These  are  a 
lizard  (very  rare),  3  .species  of  eft,  and  4  of  snake,  including 
the  poisonous  viper.  The  Amphibia  are  representeil  by  the 
frog,  toad,  and  matterjack,  all  harmless.  There  are  perhaps 

.")00  species  (jf  Testacea,  among  which  arc  the  oyster  and  the muscli!.  Scotland  in  former  times  was  celebrated  for  its 

pearl-fishery. 
Popula/ion. — The  following  table  conveys  information  on 

the  pojadation  of  the  United  Kingdom,  inclusive  of  the 
Isle  of  Man  and  the  Channel  islands,  for  the  years  men- 

tioned : 

COUNTRIES. 
1811. 

1831. 
1871. 

1891. 

England  and  Wales   10,164,2.56 
1,806,864 

5,956.460 

80,000 

13,896,797 2.3fM,386 

7.7l;7.401 103,710 

32.712,366 

3,360,018 
5,4I2,.377 

144,638 

29,001,018 

4,025,647 

4,704,7.50 

147.870 
Scotland   
Ireland   
Islands  in  the  British  sea.s. . 

Totals   18,006.580 
^,132,294 31,629,399 37,879,285 

There  generally  reside  in  foreign  countries  no  less  than 
3,000,000  natives  of  the  United  Kingdom  (U.  S.  (]8i)0)  3,773.- 
000),  and  in  British  colonies  about  1,800,000.  Taken  as  a 
whole,  the  population  of  the  United  Kingdom  luis  not  de- 

creased during  any  period  for  which  there  are  trustworthy 
census  returns.  Its  increase  since  1811  amounts  to  110  per 
cent.  The  increase,  however,  has  varied  considerably  dur- 

ing different  periods.  It  was  most  rapid  in  1811-31.  imme- 
diately after  the  termination  of  the  great  wars,  and  least  so 

in  1841-51,  when  the  potato  disease,  combined  with  cholera, 
took  away  many  lives  and  gave  an  immense  im]ietus  to  emi- 

gration. During  the  former  period  the  annual  increase 

amounted  to  1'40  per  cent.,  during  the  latter  to  0"36  per 
cent.  only.  But  while  the  population  of  the  kingdom  in- 

creased as  a  whole,  that  of  particular  districts  has  cxhii)itcd 
a  decrease,  and  the  increase  in  the  remainder  has  been  very 
unequal,  having  been  most  considerable  in  the  manufactur- 

ing districts,  the  large  towns  of  whicii  absorb  an  increasing 
proportion  of  the  rural  population,  very  much  to  the  detri- 

ment of  the  physique  of  the  people.  During  1881-91  the 
population  of  England  and  Wales  increased  11"6  per  cent., 
that  of  Scotland  7'8  per  cent.,  but  that  of  Ireland  decreased 
to  the  extent  of  9'1  per  cent.  ,  In  Ireland  the  decrease  has 
been  almost  universal,  extending  even  to  the  large  towns. 
Belfast  and  Dublin  alone  excepted.  In  Scotland  a  consid- 

erable decrease  took  place  in  the  northern  and  southern 
counties,  but  was  more  than  eomijensated  for  by  an  increase 
in  the  population  of  the  central  manufacturing  districts. 
Emigration  has  at  all  times,  and  pjarticularly  since  1840, 
considerably  interfered  with  the  increase  of  the  po])nlation. 
Since  1815  as  many  as  13,133,381  emigrants  are  supposed 
to  have  left  the  British  islands,  Init  many  of  these  were  for- 

eigners. Between  1853  and  1893  the  number  of  emigrants 
was  9,990,037.  of  whom  7.550,513  were  of  British  birth. 

The  number  of  emigrants  to  places  out  of  Europie  since 
1885  has  been  as  follows  : 

YEAR. 
Tolal. 

Ebfrlisb. 
Scotch. 

Irisli. 
Foreigners. 

18R5          

264..'^85 
330,801 

126,260 

146.301 

21,367 
2.5,323 

60,017 

61.276 

.56.741 

1R86   
97.901 1887   396,494 

168.393 34.424 

78.970 

115.007 
1888   

398.494 170,833 35.873 
73,2S3 

11S„566 
1KS9   

342.641 
163,518 

85,8.54 
64,923 

8«.&)6 

]R!W   
315,980 

139,979 

20,6.53 
57,484 97,864 1891   3;M,.543 137,881 32,190 

.58,436 

116,036 1892   381,397 
133,815 

23,325 
52,902 111,355 

Of  the  1.902,419  persons  of  British  origin  who  emigrated 
between  1885  and  1893,  1,315,437  went  to  the  U.  S.,  307,083 
to  British  North  America,  and  333,751  to  Australasia.  The 

number  of  immigrants  during  the  same  epoch  (1885-93),  as 
far  as  registered,  was  1.841.300,  of  whom  1,330,506  were  of 
British  origin,  and  only  610,694  foreigners,  the  final  loss  by 
emigration  being  thus  reduced  to  671,919. 

Taken  as  a  whole,  the  United  Kingdom  is  one  of  the 

most  densely  populated  countries  of  the  world,  though  there 
are  extensive  mountain  tracts  and  waste  lands  included  in 

it  which  su)iport  only  a  small  population.  The  density  is  as follows  (1891): 
P«rEonE  per  tq.  mile. England    ^l 

Wales    206 
S.-., I  land    135 
Iifland    1*4 
Isle  of  Man    253 
Channel  islands    1-230 

Mean        31^ 
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A  remarkable  feature  in  the  distritnition  of  tlie  pcipulation 

consists  ill  tlie  large  number  of  populous  towns.  Tlie  town 

population  is  more  numerous,  pro[Jortionately,  than  in  any 
othcn-  country  of  whi(th  we  have  trustworthy  returns.  The 
numlier  of  towns  of  50,001)  inhabitants  and  their  population 
are  as  follows: 

COUNTRIES. 
Number  of 

towns. 
Inbabttants. 

PcreenUge 

total  populatioD. 

England  and  Wales   

62 3 

11,780,246 
1,398,919 
576,296 

41 

:M 

12 

72 13.755,461 37 

They  are  here  given  in  detail ; 
London  (with  West  Ham).  4 
Glasgow   
Liverpool   
Manchester   
Birmingham   
Leeds   
Sheffield   
Edinburgh  (with  Leith). . 
Belfast   
Dublin   
Bristol   
Bradford   
Nottingham   
Kingstou-upon-Hull   
Saltord   
Newcastle-on-Tyne   
Portsmouth   
Dundee      
Leicester   
Oldham   
Sunderland   
Cardilf   
Aberdeen   
Blackburn   
Brighton   
Bolton   
Preston   
Crovdon    
Norwich   
Birkenhead    
Huddersfield   
Derby   
Swansea   
Ystradyfodwg    
Biu-nley.. 

4.35,902 
656.946 
517,951 
505,.S4:j 
429,171 
3117,506 
324.243 
333,2li8 
2.55,950 
245,001 
221,065 
216,361 
211,984 
199.991 

198,136 
186,345 
159,255 
155.675 
142,051 
131,463 
i:i0,92l 
128,&19 
123,327 
120,064 
115,402 
115,002 
107,573 
102,697 
100,964 
99.184 

95,422 
94,1 16 
90,423 
88,.350 
87,058 

Gateshead    85,709 
Plymouth    84,179 
Halifax    82.K64 
Wolverhampton    82.620 
South  Shields    78,431 
Middlesuorough    75,516 
Cork    75,345 
Walsall    71,791 
Rochdale    71,458 
Tottenham    71,336 
St,  Helens    71,288 
Stockport    70,253 
Paisley    •  69,293 
Aston  Manor    68,639 
York    66,9M 
Southampton    65,325 
Greenock    63,498 
Leyton    63,106 
Willesden    61.266 
Northampton    61.016 
Reading    60.0.54 
West  Bromwich    59.489 
MerthyrTvdfll    58.080 

Ipswich..."    .57.360 Bury    57,206 
Wigan    .55,013 
Hanley    64,&)6 
Devonport    54.736 
Newport  (Men.)    54.693 
Warrington    52,742 
Coventry      52.720 
Hastings    .52,340 
Grimsby    51.876 
Bath   -.    51.813 
Barrow-in-Furness    51,712 

The  annual  number  of  births,  deaths,  and  marriages  to 
1,000  living  is  as  follows  (1891) : 

COUNTRIES. Birth-rate. Death-rate. 
Marriage-rate. 

31-4 
31  2 
231 

20-2 20-7 

18-4 

7-8 69 

Ireland   4-5 

30-4 

200 7-0 

It  should,  however,  be  stated  that  the  registration  in  Ireland 

is  exceedingly  defective,  and  that  no  dependence  can  there- 
fore be  placed  upon  the  above  figures.  To  every  1,000  males 

there  are  about  1,064  females  in  the  United  Kingdom,  1,064 

in  England,  1,073  in  Scotland,  1,029  in  Ireland.  This  dis- 
parity is  due  to  the  larger  proportion  of  men  who  emigrate 

or  who  are  abroad  as  soldiers  or  mariners. 

Nationalities. — According  to  place  of  birth,  the  popula- 
tion of  the  United  Kingdom  is  distributed  as  shown  in  the 

following  table  (1881): 

COffNTRIES. English. Scotch. Irish. 
Natives 

of  British 

Foreigners 

and  bom 
at  sea. 

England  and  Wales. . 21,692,165 
70,482 
67,881 

213,254 

3,061,531 
20,318 

566.540 
207,770 

5..306,767 

96,467 
10.469 

8.367 

143,840 

9,766 
Ireland       9,054 

21,830,528 3,295,103 6,081,067 115,.303 168,060 

English  is  spoken  by  the  educated  classes  throughout  the 
British  islands.  Cymric  has  maintained  itself  in  Wales, 
Gaelic  in  the  Highlands  of  Scotland,  on  the  Isle  of  Man. 
and  in  Ireland,  more  especially  in  Connaught  and  Munster. 
These  Celtic  dialects,  however,  are  gradually  losing  ground 
in  spite  of  the  effort,s  made  to  keep  them  alive.  Cymric  is 

still  understood  by  O.IO.OOO  ]ieople  in  Wales,  and  the  lan- 
guage is  extensively  used  in  churches  and  schools  and  in 

newspapers.  In  Scotland  (1891)  'J.54.41.5  persons  still  under- 
stand (iaelic,  but  only  4;',7:iH  do  not  speak  English.  In  Ire- 

land (18(il)  1,U).'')..5:!6' spoke  Irish,  in  1881  the  number  was 949,9:53,  in  1891  only  080,174. 

Ocr.upattOHS  of  tlie  People.— The  following  table  exhibits 
the  distribution  of  the  population  according  to  occupations: 

Professional  class   
Domestic  class   
Conniiercial  ela.S8   
Agricultural  class   
Industrial  class   
Indelinite  and  non-productive  classes . 

Totals  . 

Ftiuiales. 

Professional  class   
Domestic  class   
Commercial  class   
Agricultural  class   
Industrial  class   
Indelinite  and  non-productive  classes 

Totals  . 

England  and Wales,  1881. 

450,955 
258,508 960,661 

1,318.344 
4.975,178 

4.856,256 

12,619,902 

196,120 

1,545,.302 

19,46:^ 

64,840 
],.578.189 

9,930,619 

13,834.587 

65.499 
25,292 
126,743 
21.5,215 
675,964 

690,762 

1,799.475 

30,604 
151,273 

5,383 57,3; 256.689 

1,437,827 

1,936, 

188.971 
34,490 

81.012 846,691 404,155 

814,634 

2,318,9.5.3 

75,272 

220.654 
2,161 

91,068 
252.255 

1,744,387 

2,385,797 

Agriculture. — The  soil  of  Great  Britain  is  almost  exclu- 
sively devoted  to  the  production  of  breadsl  uifs  and  of  grasses, 

roots,  etc.,  as  food  for  cattle.  The  principal  cereals  culti- 

vated are  wheat,  Viarley.  and  oats.  I'.eans  and  peas  are  of 
some  importance;  turnips  and  swedes  are  the  principal 

green  crops.  Potatoes  are  relatively  most  extensively  culti- 
vated in  Ireland,  where  they  constitute  the  principal  food 

of  the  laboring  population.  The  cultivation  of  hops  (.56,000 
acres)  is  confined  to  England,  that  of  flax  almost  entirely 
to  Ireland.  Orchards  are  most  extensive  in  the  S.  W.  and 

S.  of  England.  Among  minor  objects  of  cultivation  may 

be  mentioned  rape,  saffron,  coriander,  caraway,  teasel,  mad- 
der and  woad.  mustard,  licorice,  camomile,  peppermint, 

and  other  medicinal  plants,  but  none  of  these  occupies  a 
considerable  area.  The  beet,  which  is  used  largely  on  the 

(Continent  for  the  manufacture  of  sugar,  is  used  in  Great 
Britain  almost  entirely  as  food  for  cattle,  as  there  are  no  pro- 

tective duties  which  enable  home-made  sugar  to  compete 
with  foreign  produce.  The  land  of  the  United  Kingdom 
available  for  agricultural  purposes  is  almost  entirely  in  the 

hands  of  a  small  number  of  landed  proprietors,*  from  whom 
it  is  leased  by  the  actual  cultivators  of  the  soil.  Formerly 

the  tenure  of'  the  tenants  was  of  a  very  uncertain  nature, 
and  they  could  claim  nothing  for  permanent  improvements. 

In  this  respect  a  change  for  the  better  has  taken  place,  par- 
ticularly in  Ireland ;  even  in  Great  Britain  outgoing  ten- 

ants are  compensated-for  unexhausted  improvements. 
The  following  are  the  leading  agricultural  statistics  of  the 

United  Kingdom  (in  thousands  of  acres)  and  in  numbers  of 
live  stock : 

NATURE  OF  CROPS,  ETC. 

Corn  crops   
Green  crops   
Flax   
Hops   
Bare  fallow,  uncropped   
Clover  and  sown  grasses   
Pasture  {exclusive  of  moun- tain heath)   
Woods  and  plantations   
Remainder   

Total  area   

Horses  (agricultural  onlj-)  — Cattle   
Sheep   
Pigs   

1871. 

11,833 

5,271 174 

60 

566 
6,236 22.527 
2.500 

28,475 

77.642 

1.742.599 
9,346.216 

31.403.600 

4,136.616 

10.6.55 

4,803 

154 
65 

818 

6,3&1 24,763 

2,787 
27,203 

7.642 

1.92.3.619 
9.905,013 

27.896.273 
3.149,173 

1892. 

9,329 

4,467 

72 

56 
484 

5,973 
27,533 

2,f 
26,832 

77,642 
2,067,549 

11,.519,41'^ 

3:3.642.808 

3,265.89 

120 

58 
01 

0  1 

0-5 
7-7 

35-5 

3-7 

347 

The  "remainder  "  includes  about  13,000,000  acres  of  rough 
pasture  land  in  Great  Britain,  besides  the  considerable  area 
covered  with  water  or  occupied  by  houses,  roads,  etc.  The 

land  under  tillage  has  decreased"  about  15  per  cent,  since 
1871,  while  there'  has  taken  place  a  corresponding  increase 
in  permanent  pasture.  This  is  entirely  due  to  the  fact  that 
the  British  farmer  is  unable  to  grow  wheat  as  cheaply  as  it 
can  be  grown  in  America  and  in  India,  and  consequently 

devotes  more  attention  to  the  breeding  of  cattle.  The  esti- 
mated average  yield  per  acre  (1884^92)  was  as  follows: 

Wheat,  39-5  bush'. ;  barley,  33-7  bush. ;  oats,  38-5  bush.;  pota- 
•  About  1876  there  were  1.173.683  freeholders  (outside  of  London),  but 

of  tliese  S.5a.4:i8  owned  less  than  an  acre  of  land,  while  10.911  owned 
eacli  1 ,000  acres  or  more,  or,  between  them,  72  per  cent,  of  the  total 
area  of  the  British  islands. 
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toes,  4-52  tons;  hay,  l-.W  tons.  The  toldl  produce  for  18!)2 
(a  bail  harvest)  was:  Wheal,  ()(),775,24r)  bush.;  barley,  76,- 
939,185  busli. ;  oats,  168,11)1,11)7  bush.;  beans  and  peas,  12.- 
082,769  bush.;  potatoes,  r),6:i8,!)54  tons;  turniiis,  :jl,419.15;j 
tons;  inanKolds,  7,427,771  tons;  and  hay  of  all  kinils,  2;J0,- 
329,691  cwt.  Until  about  179:!  the  British  isles  had  no  need 
of  foreign  food-supplies,  but  eyer  sini*  that  period  the  de- 

mands of  an  inereasiiiK  population  recjuired  increasing  ira- 
ports  not  only  of  cereal.s,  but  also  of  meat  and  all  kinds  of 
agricultural  and  dairy  produei^.  Thi'  imports  of  1891  (for 
home  consumption)  thus  included  89, 0:19. :i.').")  cwt.  of  wheaten 
flour  (or  its  eijuiyalent  in  wheat),  2<i,>^25,025  cwt.  of  corn 
(maize),  3,986,585  cwt.  of  rice,  3,152,910  cwt.  of  potatoes. 
3,396,533  cwt.  of  butter  and  margarine.  1.976.019  cwt.  of 
cheese,  507.407  oxen,  344,504  sheep,  and  9,305.323  cwt.  of  all 
kinds  of  meat.  Time  will  show  whether  the  introduction  of 
the  petite  culture,  which  it  is  attcmiited  to  foster  by  the 
grant  of  allotments  of  under  an  acre  to  laborers,  will  increase 
the  agricultural  output.  Of  such  allotments  there  existed 
nearly  half  a  million  in  1890. 

Fisheries. — The  rivers  and  the  seas  surrounding  the 
British  islands  abound  in  fish.  The  number  of  persons  en- 

gaged in  the  fisheries  in  1891  was  133.774  (43.055  in  Eng- 
land, 52.733  in  Scotland,  28.986  in  Ireland),  with  37,229 

boats.  In  1890  in  Great  Britain  the  value  of  fish  caught 
and  landed  was  about  £7,365,000.  Salmon  are  caught  al- 

most exclusively  in  the  rivers  of  Scotland  and  Ireland  ;  the 
herring-fisheries  are  carried  on  principally  from  the  Scotch 
ports;  the  pilchard  is  caught  on  the  coasts  of  Cornwall  and 
Devonshire,  and  England  (Essex  and  Kent)  rejoices  in  the 
possession  of  the  best  oysters.  Up  to  1830  it  was  sought  to 
encourage  the  fisheries  by  tlie  payment  of  premiums.  This 
system,  however,  proved  fallacious,  and  wliile  in  1830  only 
339,537  barrels  of  herring  were  cured  throughout  Great 
Britain,  the  export  alone  in  1891  amounted  to  952.000  bar- 

rels. In  1891  there  were  landed  11,860,918  cwt.  of  fish  and 
854,275  cwt.  of  shell-fish,  besides  55,000,000  oysters,  etc..  of  a 
total  value  of  £7,008,985.  The  Scotch  and  Irish  salmon- 
fisheries  yielded  in  addition  to  this  £560,000. 

Mining  and  MetaUurgical  Industries. — Among  the  val- 
uable minerals  which  from  immemorial  times  have  been 

worked  in  Great  Britain  coal  occupies  the  foremost  rank. 
The  position  of  the  coal-basins  has  already  been  indicated. 
They  cover  an  area  of  about  12,000  sq.  miles,  and  if  worked 
to  the  depth  of  4,000  feet  they  will  be  exhausted  in  the  course 
of  700  years  if  the  present  rate  of  consumption  continues. 
The  coal  raised  in  1891  by  648,450  miners  amounted  to  185,- 
479,126_  tons,  having  a  value  of  £74,099,816.  The  iron  in- 

dustry is  the  most  important  next  to  that  of  coal.  It  has 
assumed  gigantic  proportions  since  1740,  when  coal  was  first 
used  for  smelting  the  ore.  Then  the  produce  of  pig  iron  only 
amounted  to  17,350  tons ;  in  1806  it  was  250,000,  in  1823  443,- 
066,  in  1860  2,826,753,  in  1881  8,144,449,  and  in  1891  7,406,- 
064  tons,  representing  a  value  of  about  £19,440,918.  The 
iron  ores  of  Great  Britain  are  generally  associated  with  the 
coal-beds,  wliich  enhances  their  value.  The  price  of  pig  iron 
has  varied  very  greatly,  and  while  a  ton  in  1873  was  valued 
at  135s.,  its  price  gradually  declined  until  in  1886  it  was  only 
43s.  In  1891  it  had  once  more  risen  to  53s.  Copper  is  mined 
principally  in  C'ornwall  and  Devon,  as  well  as  in  Scotland 
and  Ireland.  Lead  has  been  worked  in  Derbyshire  from  the 
time  of  the  Romans,  but  has  since  been  discovered  in  other 
parts  of  the  island,  including  Cornwall  and  Devon,  the  only 
counties  furnishing  tin,  and  celebrated  on  that  account 
among  the  Phoenicians.  The  ores  of  zinc,  arsenic,  manga- 

nese, antimony,  nickel,  silver,  gold,  etc.,  are  of  subordinate 
importance.  The  quantity  and  value  of  metals  produced 
from  British  ores  in  1891  were  as  follows  : 

Pigiron    4,528,:)12  tons.  £11,885,81!) 
Fine  copper              780    "  40,708 
Metallic  lead         82,205    "  400,687 
White  tin           9..363    "  881,i:)9 
Zinc            8,891     "  212,495 
Silver  (from  lead  ore)        279,792  ounces.  52,5.34 
Other  metals  (gold,  etc.)    14.071 

Total     £95,142,368 

In  addition  to  tliese,  3,590,800  tons  of  foreign  ores  were 
smelted  in  Great  Britain.  If  we  add  to  the  above  the  value 

of  the  other  non-metallic  minerals  (rock-salt,  3,043,571  tons, 
stone,  clay,  shale,  etc.).  of  the  coals  not  used  in  smelting  or 
in  mines  (say  £53,000.000),  it  will  be  found  that  the  value  of 

the  metallic  and  mineral  lu-oduce  of  the  United  Kingdom 
amounted  to  aliout  £1(!I),5'J4,000  in  1891. 

Manufactures. — Among  the  great  textile  industries  of  the 

I  eounli-y  lh;i.t  of  woolens  is  the  oldest.  It  was  carried  on 
under  the  dominion  of  the  Romans,  but  in  spite  of  pro- 

tective duties  and  other  well-meant  laws  enforcing  the  use 
of  woolen  stuflH  it  was  only  after  the  immigration  of  Flem- 

ish weavers  (1668)  that  really  good  cloth  was  ])rodueed. 
J'lnglish  broadclotli  en.joys  a  deserved  reputation,  and  the 
continuous  growth  of  the  industry  may  l)e  seen  from  the 
fact  that  the  wool  retained  for  home  consumption,  which  in 
1874  anuainted  to  340.000,000  lb.,  rose  in  1891  to  480,000,000 
lb.  The  cotton  indu.stry  has  been  of  some  importance  since 
the  invention  of  the  siiinning-jennv  in  1767.  and  has  since 
assumed  astounding  proportions.  In  1766  the  value  of  all 
cotton  goods  was  eslinuited  at  £600,000.  in  1846  at  £36.000,- 
000,  and  in  1874  at  £100.500.000.  Of  cotton,  tln-re  were  re- 

tained for  home  consumption  1.006.000.000  U>.  in  1868, 
1,499,000,000  lb.  in  1887.  and  1.813,000,000  lb.  in  1891.  The 
linen  manufacture  is  important.  Its  principal  .seats  are 
in  Scotland  and  Protestant  Ireland.  The  manufacture  of 

silk  was  introduced  in  the  fourteenth  century,  and  sub- 
sequently was  much  improved  by  Huguenot  immigrants 

(1665).  In  1890  there  were  in  the  United  King.lom' 7.160 textile  factories,  employing  1.084.631  persons,  and  furnished 
with  53.641.062  siundfes  and  832,489  power-looms.  The 
leading  textile  manufactures  were: 

TEXTILES. Fsctoriis. 

Spindlea. 

Power-looms. 

OperatlveB. 
Cotton          .... 2,.538 

1,793 

753 

.357 

116 
623 

44,504.819 

3,406,002 
3,072,250 

1,196,334 
280.039 

1,029,353 

61.5,714 

61,831 
67.391 
48.714 

14.107 
11,464 

528,795 
Wool   

148,729 Worsted   148,.384 

I07,.583 
Jute   

44,810 Silk   
41,277 

These  were  divided  as  fc Hows: 

COUNTRIES. Factories. 

6.180 747 
263 

Spindles. 
Power-looms. 

Operatives. 
50,211,216 

2,712,735 

1,016,112 

722,406 71.471 

28,612 

858,2,52 
1.54,.591 

Ireland   
71,788 

Next  to  the  textile  industries  the  most  important  are  the 
metal  manufactures,  ranging  from  the  production  of  rails 
to  that  of  steam-engines,  iron  shijis,  and  of  the  finest  cut- 

lery and  silversmith's  work.  The  English  potteries  supply 
goods  appreciated  tliroiighout  the  civilized  world.  The 
breweries  are  of  great  imiiortance.  for  beer  is  the  national 
beverage  of  England,  while  spirits  are  more  highly  prized 
by.  the  Scotch  and  Irish. 

Transportatimi. — The  roads  have  been  constructed  to  a 
very  small  extent  by  Government  (in  Wales.  Scotland,  and 
Ireland).  The  majority  of  them  are  maintained  from  local 
rates  and  managed  by  highway  boards.  The  cjld  turnpike 
roads,  which  were  constructed  by  private  sjieculators  on  con- 

dition of  their  being  permitted  to  levy  a  toll,  have  almost  en- 

tirely passed  into  the  hands  of  the  "local  authorities,  their builders  in  many  instan<ies  having  suffered  serious  losses.  The 

importance  of  the  rivevs  as  navigable  highways  has  been  al- 
luded to  already.  They  are  connected  with  each  other  by  an 

extensive  system  of  canals.  3,813  miles  in  length,  the  whole 
of  them  being  constructed  since  1755.  for  the  greater  part 
by  private  companies.  The  railways  have  to  a  great  extent 

superseded  canals  and  roads.  Ti-amways  have  been  in  use 
in  some  of  the  mining  districts  since  1797,  but  the  first  lo- 

comotive railway  was  opened  in  1830,  and  since  that  time 
they  have  rapidly  increased  in  extent.  They  are  without 
exception  the  property  of  private  companies.  Their  total 
length  in  1862  was  10,870  miles;  in  1873.  16,082;  in  1891, 
20.191.  In  1«91  the  ca]iital  of  the  railways  amounted  to 
£.579.064,058  ;  845,000,000  passengers  and  310,000.000  tons 

were  eonyeyed  by  rail ;  and  the  working  expenses  amounted 
to  55  per  cent,  of  the  total  receipts.  In  the  same  year 
there  were  463  miles  of  tramway.  Of  railways  (mostly  double- 
track),  there  were  in  England  14.146  miles,  in  Scotland  3.173 
miles,  and  in  Ireland  3.863  miles. 

The  shipping  holds  the  first  rank  among  the  commercial 

marines  of  the' world,  for  it  has  been  calculated  that  no  less 
than  55  per  cent,  of  all  steam-yessels  and  31  per  cent,  of  aU 
sailing  vessels  belong  to  it.  In  the  foreign  as  well  as  home 
trade  the  British  flag  by  far  exceeds  the  flags  of  all  other 

nations  combined,  and  "this  result  is  achieved  without  dif- ferential duties,  for  even  the  coasting  trade  is  open  to  for- 
eio-ners  on  equal  terms  with  the  natives.  In  1800  the  mer- 
ca'iitile  marine  included  15,734  vessels  of  1,698,515  tons  ;  in 
1860.  27.663  vessels  of  5.7.58.687  tons;  in  the  beginning  of 
1892,  21,543  vessels  of  8,379,297  tons.      There   has  been  a 
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very  great  iiicrciiso  in  tlio  tonnajjc  since  1860,  Ijiit  still  inoi'c remarkable  has  been  the  increase  of  steamers,  viz.,  from 

2,000  to  7,720,  and  of  tlieir  tonnage  from  454,337  to  .'5,;i()7,- 
204.  To  this  fleet  must  be  added  the  colonial  marine  (14,- 
542  vessels  of  1.688,277  tons),  and  it  will  be  seen  that  the 
British  flag  is  representi'd  on  the  ocean  by  a  total  of  36,085 
vessels  of  nearly  10,000.000  tons.  The  tonnage  of  the  vessels 
which  entered  the  ports  in  1801  from  foreign  [uirts  was  36.- 
859,000  tons  (of  which  British,  26.637,000  tons),  and  coast- 

wise 48,833,622  tons.  The  lighthouses  and  light-ships  are 
managed  by  the  Trinity  Board  and  two  boards  for  .Scotland 
and  Ireland.  There  are  360  shore-lights,  50  lightshij)S,  and 
250  life-boat  stations. 

Since  1870  the  post-office  has  managed  the  telegrajih-lines, 
which  were  purchased  by  the  Government  for  about, •!;y,000,000. 
It  likewise  manages  numerous .savings-bank.s,  and  grants  life- 
annuities  in  behalf  of  the  state.  In  181)2  it  delivered  1,768.- 
000.000  letters,  215.000,000  post-cards,  and  708,000,000  news- 

papers and  book-parcels  ;  issued  10,346,630  money  orders  i'or £28,429,634,  and  forwarded  69,685,480  telegraphic  messages. 
Commerce. — There  are  neither  export  nor  protective  du- 

ties, for  the  customs  duties  levied  upon  articles  wdiich  are 
likewise  manufactured  in  the  United  King<lom  &rv,  bal- 

anced Iiy  corresponding  excise  or  stamp  duties.  Probably 
no  tariff  is  so  simple  as  that  of  the  United  Kingdom.  It 
includes  cocoa,  coffee,  chicory,  tea,  tobacco,  wine,  dried 
fruit,  beer  and  ale,  malt,  vinegar,  spirits,  plate,  and  play- 

ing cards.  Commercial  activity  has  assumed  most  gigantic 
proportions,  for  Great  Britain  not  only  exchanges  her  own 
products  for  those  of  foreign  countries,  but  likewise  acts  as 
the  agent  for  continental  and  other  foreign  markets.  The 
extent  of  tlie  commercial  movement,  for  a  numljer  of  years, 
is  shown  in  the  following  tabular  statement : 

YEARS. Total  imports. Exports  of  British 

produce. 

Exports  of  forelfro 
and  colonial  produce. 

1875   
1880   

£373.939.577 
411.229.565 
370,967,955 
420,691,997 
4:55,411,264 
423,892,178 

£22:5.465.903 
223.060,446 
213,115.114 
263.530.585 
^7.2.35.1.t0 
227,060,224 

£58,146,-360 
63,:5.54,0a0 
.58,359.194 
66  721  5.33 

1885    .. 
1890   
1891   
1892   

61.878.568 

64,400,420 

These  figures  do  not  include  the  value  of  the  merchandise 
transshipped  in  Britisli  ports.  A  vast  proportion  of  the  im- 

ports consists  of  articles  of  food,  condiments,  ami  stimu- 
lants (42  per  cent.),  and  of  raw  material  to  be  used  in 

manufactures  (33  per  cent.).  'Manufactured  goods  consti- tute only  about  15  per  cent,  of  the  total  imports.  The  ex- 
ports of  British  produce,  on  the  other  hand,  include  83 

per  cent,  of  manufactured  goods.  The  table  below  gives 
the  imports  and  exports  from  and  to  the  principal  countries 
for  1890  and  1892,  in  thousands  of  pounds  sterling : 

DIVISIONS. 

ISIPORTS. EXPORTS. 

1890. 1892. 1890. 1892. 

British  possessions. 
41.377 
29.356 
12.444 

2,989 6,096 

1,076 265 959 

.39.363 

30„545 

14,571 :5,143 

5,463 

1,788 
2.30 

1.171 

37.450 23.994 
7.228 

3,8:54 
9,110 

871 
.320 

727 

xViistralasia          .          
British  North  America   
British  West  Indies   7.427 .3.103 

7.919 

1  403 

Cape  and  Natal.  . 
West  Africa   
Mauritius           ..              

770 
270 

Totals   94,563 96,274 82.534  1    71.0.87 

Foreign  countries. 

Northern  Europe   
Central  Europe   
Western  Europe   
Southern  Europe   
The  Levant      

4,3.427 

69.368 

60,660 11,497 

13,197 

2,090 

1,101 941 

3,308 

51 

"7.118 

97.357 

1.884 32C 687 

4,.';24 
8,821 

112 

34,957 
71,5.32 
58,295 

9,472 16,078 
1,801 
418 
S45 

3,970 68 

5,4:52 
108,200 

1,.548 

179 
858 

5;446 
8,325 121 

13,260 
37,094 
25.169 
12.577 
10,157 

1.149 
1.610 

1.28:5 
2,792 

200 

13.2.31 83.077 

2.901 

3.0.59 2.264 
4.216 

17,909 
30 

12..-)44 
3:5.418 

21.911 

9.904 Northern  Africa   1.063 

1.078 
9:54 

3,128 

64 
Eastern  Africa   

South  Sea  islands   
China  and  Japan   
U.  S.  of  America   
Mexico  and  Central  America   
Foreign  West  Indies   

2.128 
2.213 

1.732 
South  America,  Northern   

"            "         Paciflc   

„. '.'            "         Atlantic   Fisheries   14,8:56 40 

Totals   
.326,463 :527,.545 

181,008 155,973 

Grand  totals   421,025 423.819 
263,.542 227,060 

Till'  following  tables  show  the  declared  real  value  of  the 
principal  articles  of  British  commerce  imported  and  ex- 

ported in  1882  and  1892 : 
PRINCIPAL IMPOETS. 

ARTICLES. 1882. 
1898. 

£63.559.315 

46.B.54..570 25.001,817 

24,99.5,674 

17.146,209 
11.043.884 

£.58.176.451 
Cottou.  raw   

37  88H356 

Sugar,  raw  and  refined   
19  770  8.37 

Wool   
26.827  908 

Wood  and  timber   
17  180  739 

Tea   10.090,106 

PRIXCIPAL   EXPOETS. 

ARTICLES. 

1882. 
1892. 

£75,796.205 
28,621,433 

2,978,873 22,167,269 
9..564,616 

9.698.895 11,932.247 

£65,965,740 
]9,.529,258 2  233  932 

Steel        
Woolen  and  worsted  manufactures   
Machinerv          

21.959.575 

14  798  716 8  ̂K14  445 

16.811,070 

The  value  of  dead  meat  imported  in  1892  was  .£22,.359,162. 
and  of  .silk  manufactures  £11.289.692. 

There  was  an  immense  increase  in  the  amount  of  grain 
and  flour  imported  in  the  period  between  1846  and  1892. 
In  1846  the  imports  of  grain  and  flour  retained  for  home  use 
was  17  lb.  ])er  head  of  pojmlation  :  in  1891  the  amount  tluis 
retained  was  244  lb.  per  head.  The  principal  articles  on 
which  customs  are  collected  are  tobacco,  spirits,  tea,  and 
wine.  The  total  receipts  of  customs  in  1890-91  were  £19.- 
753,907.  In  1890  duty  was  levied  on  goods  of  the  value  of 
£29,671,692,  or  about  7  per  cent,  of  the  total  imports. 

Seliijion. — Great  Britain  is  essentially  a  Protestant  coun- 
try, but  in  Ireland  the  majority  are  Roman  Catholic.  Estali- 

lished  churches  survive  in  England  and  Scotland,  but  in  all 
other  respects  absolute  equality  and  liberty  in  religious  mat- 

ters prevail.  In  1892  the  Established  Church  had  an  esti- 
mated following  in  England  and  Wales  of  13.500.000.  and 

the  Roman  Catholic  1.354.000.  The  Methodist  Churches 
had  800.000  members,  the  Independents  360,000.  and  the 
Baptist  300,000.  The  Church  of  Scotland  had  599,531  com- 

municants ;  all  other  Presbjierian  Churches  526,604 :  the 
Roman  Catholics  in  Scotland  numberetl  326,000.  In  Ire- 

land the  Roman  Catholic  population  in  1891  was  3,547.-307 : 
the  Church  of  Ireland  (Protestant  Episcopal)  had  600,103 
members,  and  the  Presbyterian  Churches  444.974. 

Education. — For  a  long  time  Great  Britain  might  fairly 
have  been  accused  of  not  providing  sufficiently  for  the  ele- 

mentary education  of  the  growing  population.  Scotland 
has  had  a  school  law  since  1696;  in  Ireland  a  system  of  na- 

tional education  was  inaugurated  in  1845:  but  in  England 
the  Government  contented  itself  with  making ^iro  rote  al- 

lowances to  such  among  the  schools  as  chose  to  submit  to 
certain  regulations.  A  great  step  in  advance  was  taken  in 
1870  by  the  formation  of  school-boards.  Since  that  time 
the  illiteracy  of  the  people,  as  far  as  this  may  be  judged  of 
from  a  knowledge  of  the  art  of  writing,  has  been  steadily 
decreasing.  .Scotland  is  the  best-cduoated  section  of  the 
United  Kingdom,  for  in  1891  only  3-9  per  cent,  of  the  men 
and  6-4  per  cent,  of  the  women  were  unable  to  sign  the 
marriage  register.  In  England  the  proportions  were  6'4 
and  7-3:  in  Ireland,  20'4  and  20'9  per  cent.  In  all  these 
cases  the  proportion  of  tlie  illiterates  is  greater  among  the 
Roman  Catholics  than  among  the  Protestants.  There  were 
in  1891  throughout  the  kingdom  30,986  public  elementary 
schools;  5,-587,815  children  were  present  at  the  annual  in- 

spection, but  the  average  attendance  throughout  the  year 
had  been  only  4.800.857.  Government  granted  (in  1892) 
£6,263,3-50  toward  tlie  support  of  these  schools,  in  addition 
to  a  payment  of  £600.054  toward  the  support  of  3,477  so- 
called  science  and  art  schools,  which  are  attended  by  nearly 
2.50,000  pupils.  An  academic  education  may  be  secured  at 
sixty-eight  colleges  (1.319  professors.  22.500  students),  and 
tliere  are  numerous  medical  and  other  professional  schools. 

Social  Condition  and  Provident  In-sfitntions. — There  is 
no  better  standard  for  measuring  the  well-being  of  a  popula- 

tion than  the  quantity  of  food  consumed  by  it  in  the  course 
of  a  year.  The  data  in  this  respect  are  incom[ilete,  but  they 
enable  us  to  form  some  idea  of  the  manner  in  which  the  bulk 
of  the  population  live.  The  annual  consumption  per  head 
is  about  as  follows  ;  Wheaten  flour,  350  lb. ;  rice.  9  lb. ;  po- 

tatoes, 330  lb. ;  meat,  95  lb. ;  game  and  poultry,  5  lb. ;  fish, 



GREAT   BRITAIN 905 

42  lb.;  ciirnints  iind  niisiiis,  4-83  lb.;  supir,  r)G  11).;  tea,  5-4 
lb.;  coffee,  0-76  lb. ;  cocoa,  0-57  lb.;  s|iirils,  8i  pints;  wine, 
3{  pints;  beer,  243  pints;  tobacco,  I'Cl  lb.  The  wages  of 
the  industrial  classes  are  sullicieiitly  hif;h,  as  a  rule,  to  en- 

able them  to  live  in  conifoi-t,  but  in  many  parts  of  the 
country  the  wiifjes  of  aKricultural  laborers  ilo  not  exceed 
12«.  to  los.  ($3  to  |:3.7.j)  a  week.  The  trades-unions  exer- 

cise considerable  ppwer,  and  tliey  have  succeeded  in  forcing 
up  the  rate  of  wages  and  reducing  the  hours  of  labor.  Of 
provident  and  co-operative  industrial  societies  there  existed 
in  1800  1,408  with  1,064,310  memliers,  and  a  capital  of  £13,- 
272,671.  There  were  also  2,433  building  societies  with  a 
share  capital  of  €3/5,306,790.  In  Ireland  none  of  these  soci- 

eties has  taken  firm  nmt.  The  money  deposited  in  savings- 
banks  rose  from  £16l»,66!),224  in  1881  to  £228,067,134  in  1801. 

The  poor  law  of  England  dates  from  the  year  1834,  and 
those  of  Scotland  and  Ireland  are  motleled  upon  it.  P]ach 
poor  union,  consisting,  as  a  rule,  of  several  parishes,  is 
bound  to  provide  for  its  own  poor  by  granting  either  out- 

door or  indoor  relief.  Schools  and  infirmaries  are  connected 

with  each  work-  or  poor-house.  The  luunber  of  paupers 
on  .Tan.  1,  18i(3,  was  051,613  (England,  754,485 ;  Scotland. 
93,288;  Ireland,  103,839),  as  compared  with  1,008,879  on  the 
same  day  in  1883. 

Political  Institutionn  and  Government. — The  government 
is  a  constitutional  monarchy.  The  sovereign  represents  the 
executive,  while  legislation  is  the  work  of  the  imperial 

Parliament.  The  '"act  of  settlement"  settles  the  succes- 
sion upon  the  descendants  of  Sophia  of  Hanover,  and  no 

change  in  the  act  can  be  made  except  by  consent  of  Parlia- 

ment. The  heir-a_pparent  since  Edward  III.  assumes  the 
title  of  Prince  of  W  ales.  The  Civil  List  (q.  v.)  granted  to  the 
Queen  amounts  to  £385,000  a  year,  in  addition  to  which  she 
receives  the  revenues  of  the  duchy  of  Lancaster  (£50,000  net). 
The  members  of  the  royal  family  receive  annuities  amounting 
to  £188,000,  and  the  Prince  of  Wales,  in  addition,  receives  the 
revenues  of  the  duchy  of  Cornwall  (£64,000  net).  The  royal 

palaces  are  Buckingham,  St.  James's,  and  Kensington  Palace 
m  London,  Windsor  Castle,  Balmoral  (Scotland),  and  Os- 

borne House  (Isle  of  Wight).  The  royal  arms  are  quartered, 

and  exhibit  three  lions  in  red  in  the  first  and  fourth  quar- 
ters for  England,  a  red  lion  in  gold  for  Scotland,  and  a 

golden  harj)  in  blue  for  Ireland.  The  shield  is  sujiported  by 
a  lion  and  a  unicorn.  The  motto  is  Dieit  el  Mon  Droit. 

The  king  or  queen  is  the  fountain  of  honor.  There  are 

orders  of  chivalry — viz.,  those  of  the  Garter  (founded  1349). 
of  the  Thistle  (1540),  of  St.  Patrick  (1783).  of  the  Star  of 
India  (1861),  of  the  Bath  (1399),  of  St.  Michael  and  St.  George 
(1815),  of  the  Indian  Empire  (1887),  of  Victoria  and  Albert 
(for  ladies,  1863),  and  of  the  Crown  of  India  (1878),  and  a 
Distinguished  Service  order  (1886).  The  Victoria  Cross  is 

bestowed  for  deeds  of  valor  performed  in  the  field.  Parlia- 
ment consists  of  the  sovereign,  the  House  of  Lords,  and  the 

House  of  Commons,  and  no  act  obtains  the  force  of  law 
until  it  has  been  passed  by  all  three.  The  House  of  Lords 
numbers  479  members,  including  6  princes  of  the  blood,  the 

2  archbishops  and  34  bishops'  of  the  Established  Church  of 
England,  403  peers  of  the  United  Kingdom,  16  Scottish 
representative  peers  (elected  for  each  Parliament),  and  38 
Irish  peers  (elected  for  life).  More  than  two-thirds  of  the 
peer.ages  are  of  recent  creation ;  only  14  go  back  to  the 
fifteenth  century.  The  Lord  High  Chancellor  presides  over 
the  sessions  of  the  House  of  Lords.  The  House  of  Com- 

mons consists  of  670  members  (495  for  England  and  Wales, 
73  for  Scotland,  and  103  for  Ireland).  Of  these,  384  are  the 

representatives  of  boroughs,  377  represent  rural  constitu- 
encies, and  9  the  universities.  In  1885  the  right  of  voting 

was  extended  to  all  householders  and  to  lodgers  paying  an 
annual  rent  of  £10.  All  elections  are  by  secret  vote  and 
ballot,  and  the  regulations  against  bribery  and  undue  in- 

fluence are  stringent.  Members  are  not  paid  for  their  serv- 
ices, nor  are  they  able  to  compensate  themselves  by  an 

exercise  of  patronage,  as  all  Government  appointments 
are  made  for  life.  The  total  number  of  electors  (1893) 
was  6,161,456.  as  compared  with  3,153,910  in  1883.  Each 
English  member  represents  58.590  inhabitants:  each  Scotch 
member,  55,910;  each  Irish  member,  45,677.  The  sovereign 
appoints  the  members  of  the  privy  council,  the  lord  mayor 

of  London  being  the  only  ex.-officio  member,  but  ]iublic 
business  is  in  reality  conducted  by  a  cabinet  council,  whose 

members  are  likewise  appointed  by  the  sovereign,  liut  are  re- 
sponsible to  Parliament.  Their  appointment  is  consequently 

virtually  made  by  the  party.  The  members  of  the  cabinet 
are  the  first  Lord  of  the  Treasury  (generally  Prime  Minis- 

ter), the  Lcjrd  High  Chancellor  (llie  highest  legal  official  and 
president  of  the  House  of  Lonis),  the  Chancellor  of  the 
Exchequer,  Secretaries  of  State  for  the  Home  Department, 
Foreign  Affairs,  fhc^  Colonics,  War,  :iiid  India,  the  first  Lord 
of  the  Admiralty,  the  President  of  the  Hoard  cf  Trade,  the 
President  of  the  Local  Government  Hoard,  thc'  Po.stmaster- 
General,  the  First  (Jommi.ssioner  of  Works,  the  Vice-Presi- 

dent of  the  Council  on  Education,  the  (^hief  Secretary  of  the 
Lord-Lieutenant  of  Ireland,  the  Secretary  for  Scotland,  and 
the  Chancellor  of  th(!Duchyof  Lancaster.  The  legal  advisers 
of  the  crown  are  an  attorney-general  ami  a  solicit(jr-gcneral, 
who  both  go  out  with  the  cabinet.  In  Ii-ehind  the  crown  is 
represented  by  a  Lord-Lieutenant.  (See  Ireland.)  For 
details  on  local  government,  see  Enoland,  Scotland,  and 
Ireland. 

Finance. — The  United  Kingdom  is  probably  the  only 
state  in  Europe  which  has  made  a  serious  aiul  successful 
effort  to  reduce  its  national  indebtedness,  notwithstanding 

the  increased  requirements  for  sanitai'y,  social,  and  educa- 
tional reforms.  The  revenue,  which  during  the  first  decade 

of  the  nineteenth  centurv  amounted  to  £54,374.000  per  an- 
num, fell  during  the  fourth  decade  (1831-40)  to  £51,330,000, 

but  rose  during  the  ninth  decade  (1881-00)  to  £89,600,000, 
and  reached  in  1893-93  a  total  of  £97,609.579,  inclusive 
of  £7,314,303,  paid  over  to  the  local  authorities.  Customs 
duties  are  charged  upon  spirits,  beer,  wine,  tobacco,  tea 

(4(Z.  a  pound),  coffee,  cocoa,  and  a  few  other  articles.  Ex- 
cise duties  (countervailing  the  im]iort  duties)  are  levied 

upon  distillers  and  brewers,  upon  passenger-fares  (where  the 
fare  exceeds  \d.  a  mile),  and  upon  licensed  victualers. 

Death-duties  constitute  the  principal  item  under  "stamps." 
There  is  an  insignificant  land-tax  and  a  duty  upon  houses 
valued  at  £20  a  year  or  more.  A  property  and  income  tax 

(M'.  in  the  pound)  is  levied  upon  the  ainiual  value  of  prop- 
erty and  of  profits,  but  incomes  of  less  than  £150  are  ex- 

empt, while  an  abatement  of  £120  is  allowed  on  all  incomes 

not  exceeding  £400  per  annum.  The  gross  amount  of  an- 
nual incomes  assessed  was,  in  1871,  £465,479,000;  in  IWJl, 

£698,407.000— the  share  of  England  being  £597.266.000; 
that  of  Scotland,  £63,388,000;  and  that  of  Ireland,  £37,- 
754,000. 

The  various  sources  of  revenue  were,  in  1892-98 :  Customs, 
£19,915.148  ;  excise,  £29.963,838  ;  .stamps,  £16.213,186  :  land 

tax,  £1,040.000;  house  duty,  £1,410,000;  propertv  and  in- 

come tax,  £13,470,000:  post-office  and  telegraphs,' £12,880.- 000;  crown  lands,  £430,000;  Suez  Canal  shares,  £220,396 : 

miscellaneous,  £2,064,081— total,  £97,609,579.  Including  all 
local  taxes  and  duties  the  taxation  per  head  of  the  jjopula- 
tion  amounted  to  47s.  in  1835 ;  to  57s.  in  1884 ;  and  to  65s. 
in  1892. 

The  expenditure  in  1892-93  amounted  to  £97.595,200— 
viz.,  charges  of  debt,  £25,300,000 ;  armv,  £17,631,000 ;  navv, 
£15,669,000;  civil  services,  £17,791,000;  customs  and  inland 

revenue,  £2.649,000;  post-office,  telegraphs,  and  packet- 
service,  £9,630,000 ;  paid  to  local  taxation  account,  £7,204,- 
200;  miscellaneous,  £1,811,000.  The  civil-service  charges 
included  £8,379,000  for  education,  science,  and  art,  and 
£3,811,000  for  administration  of  justice. 

The  national  debt  has  rapidly  increased  after  each  war, 
but  m\ich  has  been  done  toward  its  reduction.  Its  capital 
value,  from  its  origin  to  the  year  1892,  has  been  as  follows : 

At  the  Revolution,  in  1088        £664.263 
At  the  accession  of  Queei  Anne,  in  1703       12,767,28,^ 
At  the  accession  of  George  I.,  in  1714       36,17.5,460 
At  the  accession  ot  Geni-ge  11..  in  1727       52.850,797 
At  the  commencement  of  the  Spanish  war,  in  1739      4ti.613.883 
At  the  end,  in  1748       75,812,132 
At  the  commencement  ot  the  Seven  Years'  war,  in  1756. . .    74,575,025 
At  the  end.  in  1763    132,716.049 
At  the  commencement  ot  the  American  war,  in  1775    126,842,811 
.At  the  end,  in  17H4    243,063,145 
At  the  commencement  of  the  FYench  war,  in  1793   239,663,421 
At  the  end,  in  1802    537,653,008 
At  the  Peace  ot  Paris,  in  Sept..  1815    861,039,049 
At  the  commencement  of  the  Crimean  war,  in  1854   769.082,.550 
Mar.  31.1,>W7    808.108,722 
Mar.  31,  1892    Sb9,0. .  ,1.0 

Administration  of  Justice.— The  House  of  Lords,  or 
rather  four  lords  of  appeal  (law  lords),  presided  over  by  the 
Lord  Chancellor,  is  an  appellate  tribunal  for  the  whole  of 

the  United  Kingdom,  but  only  as  regards  civil  cases,  while 

a  "  judicial  committee  of  the  privy  council "'  hears  appeals from  the  colonies.     See  Courts. 
The  police  force  of  the  whole  of  the  United  Kingdom 

numbers  57.740  men.  In  1881,  22.544  persons  were  com- 
mitted tor  trial  and  15.883  convicted ;  in  1891  these  num- 

bers were  16,160  and  12,132  respectively— a  decrease  which 
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is  not  iinfiiirly  aseribcd  to  the  <;'-'i'''''il  iiiereasc  of  wealth 
and  the  beiielieial  influences  of  ecUieation. 

Arnnj. — Tlie  maintenance  of  a  staiidinf^  army  is  dcipendent 

upon  an  annual  vote  of  the  House  of  ('ommons.  The  forces 
are  recruited  by  voluntary  eulistiuent,  but  all  citizens  are 
nevertheless  lial)le  to  lie  enrolled  in  the  militia.  The  men 
in  the  regular  army  are  enlisted  for  three  to  twelve  years, 
and  after  tlu'  expiration  of  this  term  of  service  they  are  en- 

couraged to  enter  thi;  army  reserve.  The  number  of  re- 

cruits" enlisteil  in  181)3  was  41,659,  of  whom  29,238  were natives  of  England.  The  militia  is  likewise  recruited  by 
voluntary  enlistment,  and  has  its  militia  reserve.  Its  train- 

ing generally  extends  over  four  weeks  in  the  year.  There 
are,  in  addition  to  these,  the  yeomanry  cavalry  and  tlie  vol- 

unteer corps — the  former  an  ancient  institution,  the  latter 
formed  since  1859.  The  regular  army  consists  of  31  regi- 

ments of  cavalry,  110  horse,  field,  and  mountain  batteries  of 
six  guns  each,  72  batteries  of  garrison  artillery,  72  regiments 
(148  battalions)  of  infantry,  50  companies  of  engineers,  a 
telegraph  and  a  l)ridging  battalion,  2  West  India  regiments 
(Negroes),  etc.  The  militia  includes  139  battalions  of  in- 

fantry, 32  divisions  of  garrison  artillery,  and  2  divisions  of 
engineers.  Of  yeomanry  there  are  40  regiments;  of  volun- 

teers, 204  battalions  of  infantry,  63  brigades  of  garrison  ar- 
tillery, and  a  large  body  of  teclmieal  troops.  To  these  have 

to  be  added  the  Indian  army,  and  the  militia  and  volunteer 
corps  of  the  principal  colonies. 

The  effective  strength  of  the.se  forces  in  the  beginning  of 
1893  was  approximately  as  follows  : 

Regular  army    230.000 
Army  reserve    76.000 

Militia    ](I,").0(IO 
Militia  reserve    30,400 
Yeomanry  cavalry    14.1(10 
Volunteers    216.0(10 
Native  army  of  India    I(i2.0(l() 
Volunteer  corps  in  India,  Ceylon,  etc    20,0(10 

Canada,  active  militia   '    :!!i.O(KI Australia,  regulars  and  volunteer  militia. .  36.(l(t(l 

Cape  and  other  colonies    10,."iOO 

Total    929,600 

Of  the  regular  army  112,000  men  are  stationed  in  the  Brit- 
ish islands,  73,000  in  India,  and  36,000  in  Egypt  and  the 

colonies. 

Navy. — The  navy  has  at  all  times  been  the  pet  of  the  nation, 
which  looks  upon  it  as  the  chief  bulwark  against  foreign  in- 

vasion. It  is,  comparatively  speaking,  a  creation  of  modern 
times.  Queen  Elizabeth  had  the  command  of  only  42  vessels 
of  17,000  tons:  Cromwell  left  150  vessels.  In  1863  the  navy 
consisted  of  567  steamers  (including  29  ironclads)  and  267 
sailnig  vessels.  In  the  beginning  of  1894  there  are  to  be 
afloat  and  in  a  serviceable  condition  77  ironclads  of  618,500 
tons,  88  protected  vessels  of  309,915  tons,  and  336  unpro- 

tected vessels  of  198,634  tons.  These  last  include  10  torpedo 
cruisers,  31  torpedo  gunboats,  and  147  torpedo  boats.  In 
addition  to  these  there  are  26  fast  merchantmen  whieli 
have  been  built  expressly  with  the  view  of  being  converted 
into  armed  cruisers  in  time  of  war.  The  most  powerful 
vessels  of  the  navy  are  the  Empress  of  India,  the  Royal 

Sovereign,  and  the'  Resolution,  eaeli  of  14,150  tons,  13.000 horse-power,  armor  of  from  14  to  18  inches  in  thickness, 
armed  with  4  67-ton  and  10  quick-firing  guns,  and  steaming 
at  the  rate  of  17*  knots  an  hour.  Two  other  vessels  (Majes- 

tic and  Magnificent),  of  similar  size  but  much  greater  speed. 
have  been  placed  upon  the  stocks.  There  were  in  commis- 

sion in  Nov.,  1893,  40  ironclads,  177  unprotected  steamers,  26 
sailing  and  35  station  vessels.  The  navy  is  manned  by  70,500 
men  (inclusive  of  14,400  marines);  and  there  are  also  avail- 

able 4,200  men  of  the  coast  guard  and  25,000  of  the  naval 
reserve.  The  great  dock-yards  at  Portsmouth,  Chatham  (or 
Sheerness),  Devonijort,  and  Pembroke  employ  over  20,000 
workmen.    See  Naval  Academies  and  Ships  of  War. 
Uistori/.—On  May  1,  1707,  the  union  between  England 

and  Scotland  was  established,  and  though  the  Scotch,  at 

first,  were  highly  indignant  at  this  event,' they  soon  became reconciled  to  it,  and  now  look  upon  it  as  agreat  blessing. 
For  years  after  the  union,  intrigues  for  the  restoration  of 
the  Pretender  (the  representative  of  the  exiled  Stuarts) 
disturbed  the  peace  of  the  country.  Queen  Anne  was  suc- 

ceeded in  1713  by  the  Elector  of  Hanover,  who  took  the 
title  of  George  I.  The  Whigs,  led  bv  Walpole,  now  regained 
the  ascendency,  and  a  rising  in  favor  of  the  Pretender,  led 

on  by  till'  lOarl  of  Mar  in  Scotland  and  the  Karl  of  Derwent- 
water  in  Kiigland,  was  sjjeedily  crushed  (1715).  Five  years 
later  a  commercial  ('risi.s,  brought  about  by  the  South  Sea 
Bubble,  wrought  ruin  in  thousands  of  households.     George 
II.  siu:ceeded  in  1737,  Walpole  c<mtinuing  in  power  as  Prime 
Minister.  He  was  fcjn'cd  into  a  war  WNth  Spain  (17.'i9),  who 
had  given  offense  to  Hi'itlsh  nu-rchanis  by  checking  the  illio 
it  trade  ('arried  on  by  them  in  South  Ameri<'a.  'J'liis  war  ter- 

minated ingloriously.  Soon  afterward  (ireat  Britain  liecame 
involveil  in  the  Austrian  war  of  succession.  The  battle  of 
Dettingen  (.lune  17.  1743)  was  won,  but  the  victory  of  the 
French  at  Fontenoy  paralyzed  the  efforts  of  Great  Britain 
during  the  rest  of  the  camijaign,  and  the  Peace  of  Aix-la- 
Cha])elle  (1748)  left  lioth  nations,  as  far  as  territories  were 
concerned,  in  the  po.sition  they  held  before  the  war.  Mean- 

while, a  second  attemjjt  had  tjeen  made  by  Prince  Charles 
Edward  Stmirt  to  regain  the  throne,  but  wascru.shed  at  Cul- 

lodeii  (1746).  During  the  Seven  Years'  war  Great  Britain 
sided  with  Prussia,  and  though  40.000  men,  under  the  Duke 
of  Cumberland,  were  compelled  to  surrender  Hanover  to  the 
French,  Clive  drove  the  French  from  Inilia,  while  Wolfe 
conquered  Canada  (Quebec  captured  Sept.  18,  1759).   George 
III.  reigned  1760-1830.  a  most  eventful  period.  A  war  with 
France  and  Sjiain  largely  added  to  the  extent  of  the  colonial 
empire  (Treaty  of  Paris,  1763).  The  government  of  the  To- 

ries caused  much  dissatisfaction,  but  it  was  allayed  by  the 
appointment  of  Pitt,  Earl  of  Chatham,  as  Prime  Minister. 
An  attempt  to  tax  the  North  American  colonies  drove  them 
into  rebellion,  and  led  to  the  tornmtion  of  the  U.  S.  (July  4, 
1776).  F(]X.  Burke,  and  Slieridan  were  the  leading  Whig 
statesmen  during  this  epoch,  but  the  foremo.st  po.sition  must 
be  assigned  to  the  younger  Pitt,  who  held  office  until  his 
death  in  1806.  In  1793  he  declared  war  against  Prance  with- 

out any  real  cause,  but  simply  because  his  sympathies  were 
anti-re])ublican,  and  this  war  can  be  said  to  liave  terminated 
only  with  the  battle  of  Waterloo  (181.5).  In  this  period  fell 
the  war  with  the  U.  S.  (1812-14).  An  Irish  rebellion,  assisted 
by  a  French  force,  was  an  incident  of  the  wars  with  France, 
but  Great  Britain,  though  suffering  occasional  defeats  on 
land,  finally  was  victorious.  Among  the  naval  battles  were 
those  of  Cape  St.  Vincent,  Aboukir.  Trafalgar  (1805),  while 
Vittoria  and  Waterloo  proved  great  victories  on  land. 
These  wars  had  increased  the  national  debt  to  an  im- 

mense amount,  and  led  to  great  distress  among  the  working- 
classes,  whose  discimtent  it  was  endeavored  to  suppress  by 
severe  measures.  With  George  lY.  an  era  of  reform  set  in. 
Commercial  reforms  were  introduced  by  Huskisson  and 
Canning,  and  an  act  emancipating  Roman  Catholics  was 
passed  in  1829.  After  the  accession  of  William  lY.  (1830) 
the  British  reformers  gained  in  strength  and  a  Whig  minis- 
tiy  under  Earl  (jrey  again  came  into  office,  after  an  exclu- 

sion of  mfire  than  fifty  years.  This  ministry  passed  the  first 
Parliamentary  Reform  Bill  (1833),  decreed  the  abolition  of 
slavery  (1834),  and  reformed  the  poor  law  and  the  municipal 
ciu'porations.  William  lY.  died  in  1837.  and  was  succeeded 
by  Queen  Victoria.  Among  the  statesmen  who  have  swayed 
the  destinies  of  the  country  since  her  accession,  the  most 
prominent  are  Sir  Robert  Peel.  Lord  John  Russell,  the  Earl 
of  Derby,  Lord  Palmerston,  Gladstone,  Disraeli,  and  Lord 
Salisbui'v  ;  and  for  a  further  account  of  the  history  of 
this  period,  see  the  articles  under  these  titles.  The  prin- 

ciples of  free  trade  had  their  most  able  advocates  in  Cob- 
den  and  Bright,  who  succeeded  in  abolishing  the  corn-laws 
(1846),  and  in  carrying  other  measures  for  the  removal 
of  restrictions  on  trade  and  commerce.  The  political  in- 

stitutions of  the  country  have  become  largely  democrat- 
ized, not  only  in  consequence  of  parliamentary  reform  acts 

liassed  between  1807  and  1888.  but  also  through  Lord  Rus- 

sell's municipal  reform  of  1835  and  Mr.  Ritchie's  Local  Gov- 
ernment Act  of  1888,  which  transferred  the  local  administra- 

tiim  from  the  "gentry"  to  popularly  elected  bodies.  Much 
has  been  done  to  promote  education  (Foster's  School  Act, 
1870),  and  the  social  requirements  of  the  working  population 
have  not  been  neglected.  Ireland  has  occupied  a  dispropor- 

tionate share  of  the  House  of  Parliament,  but  in  spite  of  the 
disestablishment  of  the  Protestant  Episcopal  Church  (1869), 
and  of  five  Land  Acts  intended  to  insure  the  interests  of  the 
tenants  and  to  enable  them  to  become  owners  of  the  land 
they  till,  the  agitation  for  Home  Rvle  (g.  v.)  is  carried  on 
as  actively  as  ever.  Of  the  many  wars  which  Great  Brit- 

ain has  been  called  upon  to  wage  in  defense  of  the  real  or 
supposed  interests  of  the  empire,  that  which  was  jointly 
undertaken  with  France  in  defense  of  Turkey  {Crimean  war, 
18.54-56)  was  the  most  formidable,  but  it  contributed  noth- 
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ing  toward  a  solulion  of  the  Kiistrni  quostioii.  In  India 

a  fearful  mutiny  broke  out,  liut  was  ((uicliiy  quellril.  Af- 
ghanistan was  the  scene  of  military  operations  in  1841-43  and 

1878-79;  China  was  compelled  by  military  operations  to 
enter  into  commercial  treaties  (1840-43,  1858).  In  Africa 
(Kgypt)  the  rebellion  lieaded  by  Arabi  was  suppressed  in 
1883,  an<l  an  army  of  occupation  has  remained  there.  The 
Suilan,  however,  was  given  up  after  a  fruitless  attempt  to 
relieve  Khartum,  heroically  defended  against  the  Mahdists 
by  Gen.  Gordon  (1885).  British  troops  have  also  fouglit  in 

Abyssinia  (1867),  Ashantee  (1873-74),  Zululand  (1879),  the 
Boer  war  (1880-81).  For  further  particulars,  see  Parlia- 

ment, and  the  articles  on  England,  Wales,  Scotland,  Ire- 
land, the  Isle  of  Ma.n,  and  the  Channel  Islands. 

The  area  and  population  of  the  whole  of  the  British  em- 
pire, including  crown  colonics,  which  are  entirely  controlled 

by  the  home  Government;  colonies  possessing  representa- 
tive institutions,  in  which  the  home  Government  retains  con- 
trol of  public  officers  and  retains  a  veto  on  legislation ;  and 

colonies  possessing  responsihU  guvernmenls,  in  •which  the 
crown  appoints  the  governor  only  and  stiU  retains  a  veto  on 
legislation,  are  as  follows : 

DIVISIONS. 

Europe  and  Mediterranean ; 
tUuited  Kingdom   
tisle  of  Jlan   
tChaunel  islands   
♦Gibraltar   
tMalta   
tCyprus   

Asia : 

•SBritish  India   
♦Aden.  *Perini.  gKamaran . 
§Balirein  islands   
tCeylon  {and  Maldives)  . . . . 
♦Straits  Settlements   
^Borneo   
^Hongkong   

Africa  : 
♦Gambia   
♦^Sierra  Leone   
*§Gold  Coast  (and  protectorate) . 
♦Lagos  and  (jYoruba   
t^Niger  tt-rritories  and  Oil  River. . 
JOapi-  C  lie  my   
♦Basutoland   

■   tNatal   
♦Zulu  and  Tonga  lands   
§Beeliuaualand  protectorate   
^British  Central  Africa   
^Zanzibar  (i>r(jteetorate)   

^British  East  AfT-iea  (Ibea)   ^Northern  Soiuali  coast   
^Soeotra   
tMauritius  and  dependencies   
♦St.  Helena   
♦Ascension  island   
^Tristan  da  Cunha   

America  : 

tCanada   
{Newfoundland  (with  Labrador). 
tBermudas   
tWest  India  islands   
♦British  Honduras   
tBritish  Guiana   
♦Falkland  islands   

Australasia ; 

tQueensland   
{New  South  Wales   
{Victoria   
{South  Australia   
{Western  Australia   
{Tasmania   
{New  Zealand   
♦New  Guinea   
♦Fiji   
§Minor  islands  in  Pacific. 

Area,  sq.  m.        Population. 

120,550 

120 
3,720 

1,862,620 

2,700 230 

25,480 
36,250 

79,110 29 

2,700 15,000 
46,000 

21.100 500,000 

272,885 

9,720 
20,460 
17,800 

886,200 
534.000 

1.200 

,000,000 40,000 

1,384 881 
45 
35 
40 

3,438.000 
163,730 

20 

13,184 

8,000 
8S,8IK) 6,.'j00 

66S. 
310. 87. 

903. 
975, 26. 

104. 
90, 

37,731,410 
55.598 

93,270 25.870 
I65,r>60 
289,'JOO 

2H9.1.-)6,IH10 
172,000 

30,000 
3,0.38,500 
935,000 
,525,000 
221,441 

14,266 
180,000 

1,905,009 

3,000,010 
17.500,000 
1,609,960 
218,902 
543,913 

201,304 
80,000 

1,000,000 
200,000 

6,.tOO,000 
300,000 

10,000 

397,63,- 

4,120 
360 

61 

4,833,000 
203,000 
15.100 

1,362,782 31,471 
288,.300 

1,789 

422,776 

1,132,234 
1,140,405 320.431 

49.782 
154,434 670.651 
300.000 
130,245 
13.000 

{  Responsible  government. 
*  Crown  colony. 

t  Representative  government. 
§  Protectorate,  etc. 

SUMMARY. 

DIVISIONS. Area,  sq.  m. Populatiou. 

124.467 

2,006,419 
2.859,450 

3,176.345 
8,717,234 

.38..360.708 
204,077,941 

.34,:65..542 
4..338.948 

6,7:i5,.143 

Asia   

Australasia   
America   

Totals.... 
11,88.3,815 377  Ofi''  58 1 

E.  G.  Ravenstein. 

(•reat  Cacapon  :  See  Cacai'on. 

Ureal  (latawba:  See  Catawba. 

(<reaf-(^irclc  Nailing:  a  method  of  navigating  a  .ship so  that  her  cimii^c  will  be  along  an  arc  of  a  great  circle 

which  joins  any  two  points  on  the  earth's  .surface,  that  is, 
along  a  circle  the  plane  of  which  extended  through  the 
globe  passes  through  its  center  and  divides  it  into  two  hemi- 

spheres. That  this  is  the  shortest  possible  distance  between 
any  two  points  might  be  demonstrated  on  mathematical 
principles.  It  may  be  made  ap|iarent.  however,  by  meas- 

urement on  an  artificial  globe  ;  for  anv  one  may  satisfy  liiin- 

self  of  its  truth  by  stretching  n  thread  between  two  "places in  nearly  the  same  latiturle  and  ccjiisiilcrablv  distant  in 
longitude.  Theoretically,  then,  this  is  the  true  line  of  sail- 

ing for  ships.  The  foundation  of  their  course  must  be  the 
track  which  the  spherical  nature  of  the  globe  points  out  as 
the  shortest  distance  between  t%vo  given  liarbors.  But  a 
mere  inspection  of  the  globe  shows  at  once  that  this  rule, 
based  on  its  spherical  form,  is  modified  bv  geographical  con- 

siderations, by  tlic  natural  ])rf)ject,ions  of 'the  continents,  and 
by  islands  and  rocks  which  lie  acro.ss  or  near  the  great -cir- 

cle arcs.  The  experience  of  the  navigator  has  further 
taught  him  the  prevalence  in  different  quarters  of  the  world 
of  constant  and  powerful  winds  and  currents,  by  making 
use  of  which  on  one  course,  or  avoiding  them  on  another, 
lie  gains  more  than  by  following  rigorously  the  great-circle 
arc.  The  navigator's  rule  therefore  must  be  that  he  sail 
his  vessel  on  a  great  circle  wherever  the  land,  rocks,  or 
shoals  do  not  intervene,  or  where  the  prevalence  of  powerful 
currents  or  adverse  winds  will  not  lessen  his  speed  more 
than  the  difference  between  the  distance  on  a  great  circle 
and  that  of  another  route  more  favored  in  these  respects. 
When  compelled  to  deviate  from  a  rigorous  following  of 
this  shortest  line,  he  may  gain  time  by  resorting  to  compos- 

ite sailing;  that  is  to  say,  to  .sailing"  on  successive  arcs  of great  circles  between  intermediate  points  selected  to  suit  the 
winds,  currents,  and  projections  of  land.  His  inquiry  will 
be  which  course  will  be  the  shortest,  taking  into  view  all  the 
impediments  in  his  way. 

The  idea  of  sailing  o"n  the  arc  of  a  great  circle  must  have occurred  to  many  as  soon  as  the  earth  was  known  to  be  a 

sphere.  Sebastian  Cabot  planned  his  voyages  on  this  true 
idea.  The  earliest  English  systems  adopted  it.  Until  the 

invention  of  Mercator's  chart  (in  1569)  distant  voyages  were 
thus  made  in  preference  to  sailing  on  what  is"  known  to mariners  as  the  rhumb  or  spiral  curve,  which  cuts  all  the 
meridians  at  the  same  angle.  The  progress  of  navigation 

up  to  Mercator's  day  may  be  thus  briefly  stated  :  When  the 
invention  of  the  compass  first  gave  to  ships  their  unfailing 
guide  and  covered  the  seas  with  commerce,  the  cross-staff 

and  the  astrolabe  gave  the  latitude  approximately  by  ob- 
servations of  the  sun  and  stars.  But  the  gross  distortions 

of  the  sea-charts  in  use,  especially  in  voyages  remote  from 
the  equator,  misrepresented  the  sphere  aiid  misled  the  mar- 

iner. His  next  recourse  was  to  globes,  of  which  some 
famous  pairs  were  made,  having  on  them  the  tracks  of  dis- 

tant voyages.  Yet  the  plane  chart,  being  more  easy  and 
convenient  for  daily  use.  kept  its  place  until  Gerard  Mer- 
cator,  of  East  Flanders.  snii]ilied  his  improvement.  The  di- 

rections of  the  comjiass  or  "compass  courses"  on  his  charts 
are  straight  lines;  and.  as  the  mariner  works  most  easily  on 

a  plane  surface,  he  could  lay  down  his  courses  with  a  paral- 
lel rule  on  this  chart,  on  which  he  found  the  meridians  par- 

allel, and  yet  ]n-oportional  to  the  jiarallels  of  latitude.  Mer- 

cator's method  at  once  found  favor,  and  brought  great-circle 
sailing  into  comparative  disuse.  For,  besides  the  advan- 

tages we  have  named  for  the  eye  which  could  see  the  whole 
track  and  determine  how  far  it  could  be  followed,  there 

were  other  practical  reasons  against  great-circle  sailing. 
There  was  the  very  severe  labor  of  calculations  in  an  age 
before  the  invention  of  logarithms,  and  a  yet  greater  diffi- 

culty in  determining  the  ship's  position  in"  longitude,  until the  precise  places  of  the  heavenly  bodies  were  given  in  nau- 
tical almanacs,  and  until  the  subsequent  introduction  of  the 

limar  method.  The  usual  mode  of  navigation  was  to  steer 

ou  a  line  which  would  In-ing  the  ship  to  the  latitude  of  her 
destination,  when  she  would  be  about  midway,  and  then  to 
sail  on  that  parallel  until  the  port  was  reached — a  method 
even  now  frequently  practiced. 

For  the  reasons  which  have  been  given,  and  because  the 

great  circle  projected  on  Mcrcat<u''s  chart  appears  not  as  a 
straight  course,  but  as  a  curve,  and  seemingh/  a  longer 
course  than  the  rhumb,  the  latter  idea  until  recently  has 
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continued  to  prevail,  notwitlistinidinf;  tlie  greater  distance 
whicli  it  is  l<nown  the  sliip  must  go  over.  Williin  the  last 
few  vears,  liowever,  intelligent  navigators  have  Ijeguii  to 

subst'itute  the  great-circle  route  wherever  practicable.  The improvements  in  the  aids  to  navigati(m  have  removed  the 
old  dillioulties.  In  addition  to  the  use  of  logarithms,  the 
tables  furnished  by  the  astronomer-royal  for  sweeping  an 

arc  of  a  circle  on  Mercator's  chart  approaching  the  projec- 
tion of  a  great  circle,  and  such  methods  as  those  found  in 

the  tables  of  Towson  and  others,  liave  relieved  the  navi- 
gator of  the  old  tedious  processes.  The  accuracy  of  the 

star-places  in  our  nautical  almanacs,  and  the  perfection  of 

the  chronometers  of  our  day,  aid  in  determining  a  ship's longitude  as  closely  as  her  latitude,  and  our  increasing 
knowledge  of  ocean  meteorology  lends  a  most  valualjle  as- 

sistance in  regard  to  the  winds  and  currents.  Beyond  all 
this,  the  introduction  of  ocean  steamers  has  changed  the 
whole  aspect  of  navigation.  It  is  an  age  in  which,  as  the 

eminent  hydrogi-apher  Fitzroy  remarked,  "  to  steer  on  the 
arc  of  a  great  circle  is  much  required  since  steamers  com- 

pete so  keenly  on  the  ocean,"  valuing  even  an  hour's  gain 
in  voyages  of  great  length.  The  routes  i-ecommeniled  by 
Capt.  Maury  between  a  number  of  prominent  ports  are 
chiefly  great-circle  routes.  The  great  steam-]iackets  adopt 
this  method.  For  the  introduction  of  steam  has  enaliled 

the  mariner  to  shape  his  course  and  lay  the  ship's  head 
whichever  way  he  pleases,  independently,  in  a  great  meas- 

ure, of  winds  or  of  deflecting  currents.  In  the  case  of 
distant  voyages,  as  from  Great  Britain  to  Australia,  the 
great-circle  route  may  abridge  the  distance  more  than  1,000 
miles,  and  in  shorter  distances,  where  the  gain  in  distance  is 
small,  the  gain  in  time  may  be  important.  Even  for  sailing 
vessels  a  knowledge  of  great-circle  sailing  will  often  gn^atly 
aid  the  navigator  in  shaping  his  course.  A  striking  illus- 

tration is  offered  in  the  extreme  case  of  a  ship  sailing  from 
a  point  in  high  latitude  to  another  on  the  same  parallel 

180'  ilistant  in  longitude.  The  great-circle  route  is  across 
the  pole,  while  the  rhumb-line  is  along  the  small  circle,  the 
parallel  of  latitude  E.  or  W.,  the  two  courses  differing  90°. 
Since  any  arc  of  a  small  circle  drawn  between  the  two 
points,  and  lying  between  the  pole  and  the  parallel,  is  less 
than  the  arc  of  the  parallel,  a  ship  sailing  on  one  of  these 
small  circles  nearly  W.  would  make  a  less  distance  than  on 

the  Mercator's  rhumb  or  parallel  due  E. 
What  seems  most  needed  for  great-circle  sailing  is  an  im- 

provement in  the  construction  of  charts.  The  present  sea- 

charts,  constructed  almost  without  exception  on  Mercator's 
projection,  do  not  show  great  circles  to  the  eye  directly. 
The  mariner  wishing  to  sail  on  one  has  to  lay  down  the  arc 
on  which  he  usually  sails  on  short  courses.  His  method  is 
to  compute  the  great-circle  course  at  least  once  a  day.  mak- 

ing allowance  in  the  intervals  for  the  change  of  azimuth. 
But  these  constructions  and  computations  constitute  a  task 
too  tedious  for  the  ordinary  navigator.  A  piartial  remedy 

for  this  is  supplied  by  Chauvenet's  great  circle  protractor ; 
the  complete  remedy  would  be  the  construction  of  charts 
on  the  gnomonic  projection.  On  this  projection  the  eye  is 
supposed  to  be  at  the  center  of  the  sphere.  The  arcs  on  the 
circumference  are  on  planes  which  are  tangents  to  that  cen- 

ter. Thus  the  great  circles  are  projected  as  straight  lines. 
Charts  on  this  projection  are  as  conveniently  used  by  the 

navigator  as  those  on  Mercator's  projection.  The  Govern- 
ment of  the  tr.  S.  has  ordered  the  preparation  of  such  sea- 

charts,  under  the  direction  of  its  hydrographic  office.  For 

full  information  on  great-circle  sailing,  see  Maury's  and 
Collin's  Niiciiiidion:  Godfray  and  Fitzroy's  pamphlets; Airy  in  Mondili/  Notices  liity.  Aafron.  Soc,  vol.  xviii. ; 

Towson's  Tables  \  Xautical  Mngazini'  for  1847. 
Charles  H.  Davis,  rear-admiral  IT.  S.  N. 

Great  Falls:  city  and  port  of  entry  (founded  by  Paris 
Gilison  in  1887);  capital  of  Cascade  co.,  Mont,  (for  location, 
see  map  of  Montana,  ref.  ■l-F) ;  at  the  junction  of  the  Sun 
and  Missouri  rivers,  near  the  falls  of  Missouri,  and  on  the 
G.  F.  and  Canada,  the  Gt.  Northern,  and  several  branch 
railways.  It  is  in  an  agrieidtural  region,  and  near  liy  are 
rich  mines  of  gold,  copper,  silver,  leail.  iron,  and  coal,  and 
quarries  of  sandstone.  It  contains  6  churches,  Y.  M.  C.  A. 
l>uilding,  several  pul)lic  schools,  pulilic  library,  6  banks,  an 
o|>era-house,  street  railways,  electric-light,  telephone,  water, 
and  sewage  plants,  and  3  daily  and  4  weekly  newspapers. 
An  immense  dam  at  Black  E.agle  Falls  gives  abundant 
power  for  manufacturing.  For  smcdtitig  silver  and  copper 
there  are  3  plants  that  cost  $5,000,000.  Pop.  (1890)  3,979 ; 
(1891)  estimated,  8,000.  Editor  ok  "  Daily  Leader." 

(ircat  Fish  River:  a  large  stream  in  British  America, 
flownig  some  500  miles  in  a  K.  E.  cour.se  to  Cockburn  Bay, 
an  arm  of  the  Arctic  Ocean.  It  is  not  navigable.  Its  mouth 

is  in  lat.  67°  8'  N.,  Ion.  94'  40  W.  Another  river  of  the 
same  name  in  the  Cape  Colony.  Africa,  rises  in  the  Snowy 

Mountains  and  enters  the  Indian  Ocean  in  lat.  33'  25'  S., after  a  course  of  230  miles. 

(ireat  (irinisby,  grat'  grimz  bi :  parliamentary  and  munic- 
ipal borough  of  England,  in  llii'  couuly  of  Jjincoln,  on  the 

estuary  of  the  Ilumber  (see  map  of  Euglanil,  ref.  7-J).  It 
has  the  only  good  harbor,  with  the  exception  of  that  of 
Hull,  on  the  east  side  of  Englami.  (irimsby  is  supposed  to 
be  the  |)lace  where  the  Danes  landed  on  their  first  inva- 

sion of  England.  It  has  an  immense  fishing-trade,  and  is 
connected  by  steamers  with  Baltic  ports.  The  imports  of 
merchandise  at  this  port  have  an  animal  value  of  about 
£4,500,000.  anil  the  exports  £7.750.000  :  entrances  and  clear- 

ances of  merchant  marine,  about  3,500  vessels  each  annually. 
Besides  the  fisheries  the  principal  industries  are  ship-build- 

ing, llax-drcssing,  and  brewing.  The  borough  returns  one 
member  to  Parliament.  Pop.  (1891)  town,  51,876;  parlia- 

mentary liorough,  61,091. 

Great  Kniiaw'ha  River :  a  river  of  West  Virginia,  formed 
by  the  junction  of  Gauley  and  Xew  rivers:  flows  X.  W.  for 
98  miles  through  a  picturesque  region  abounding  in  coal, 
iron,  and  smII,  and  joins  the  Ohio  river  at  Point  Pleasant. 
By  a  system  of  locks  and  movable  dams,  constructeii  at  a 
cost  of  ̂ 4.000.000,  slack-water  navigation  is  maintained  on 
it  throughout  the  year  to  within  2  miles  of  its  source. 

Great  Manitoii'liii :  an  island  belonging  to  Ontario;  in 
the  northern  end  of  Lake  Huron,  S.  of  the  Xorth  Channel ; 
140  miles  long  and  of  very  irregular  outline,  especially  on  the 
north  side.  It  is  well  wooded,  and  contains  several  large 
lakes  and  several  villages.  M.  W.  H. 

Great  Pedee'  River:  a  river  formed  in  Xorth  Carolina 
by  the  union  of  the  Rocky  and  the  Yadkin  rivers.  It  flows 
S.  S.  E.  into  South  Carolina,  and  reaches  Winyaw  Bay.  In 
its  lower  course  it  is  often  caDed  the  Waccamaw,  which  is 
properly  the  name  of  an  affluent.  The  principal  tributary 
is  the  Little  Pedee,  which  rises  by  two  main  forks  in  North 
CaroUna.     It  is  navigable  150  miles  to  the  falls  at  Cheraw. 

Great  Salt  Lake:  the  largest  lake  in  the  Great  Basix 
(q.  v.),  in  Northwestern  Utah,  between  the  Rocky  Mountain 
system  and  the  Sierra  Nevada.  The  lake  was  examined  by 
Fremont  in  1843,  surveyed  by  Stansbury  in  1849-50,  and 
studied  later  by  several  Government  geologists,  especially  by 
King  and  Gilbert.  It  is  about  80  miles  long  and  80  to  50 
wide ;  it  is  a  very  shallow  sheet  of  water,  not  over  50  feet  at 
deepest,  and  less  than  20  feet  on  the  average,  lying  with  flat 
shores  on  a  desert  plateau.  4,250  feet  above  the  sea.  Its 
dimensions  vary  greatly,  following  variations  in  rainfall, 
the  water  being  low  from  1840  to  1860.  about  8  feet  higher 
from  1870  to  1880,  and  low  again  in  1890.  Its  area  increased 
from  1.750  sq.  miles  in  18.50  to  2,170  in  1869.  In  earlier 
Pleistocene  time  the  lake  was  much  larger.  (See  Bonneville, 
Lake.)  Its  tributaries  are  the  Bear  river  from  the  N.  E., 
Weber  from  the  E..  and  Jordan  from  the  S.  The  lake  waters 

arc  densely  salt,  their  specific  gravity  being  I'l  -I-.  The  saline 
contents  vary  from  14  to  22  per  cent.,  according  as  the  lake 
is  high  or  low.  The  dissolved  substances  are  chiefly  com- 

mon salt,  of  which  the  lake  is  estimated  to  contain  400.000,- 
000  tons,  and  of  which  some  20,000  tons  have  been  taken 
from  it  annually.  No  fish  live  in  the  lake,  its  fauna  being 
limited  to  a  small  brine  shrimp  (Ariemia  gracilis)  and  the 
larva  of  a  fly  (FpJii/dra  gracilis).  A  railway  runs  from  Salt 
Lake  City  to  Black  Hock  (17  miles),  an  extensive  bathing  estab- 

lishment, visited  by  many  persons  for  the  novelty  of  a  bath 
in  the  dense  lake,  in  which  the  body  easily  floats,  head  and 
shoulders  above  water.  W.  M.  Davis. 

Great  Slave  Lalie  :  a  bodv  of  water  in  British  America, 

between  60°  40'  and  63"  N.  lat.,  and  109°  30'  and  117  30'  W. 
Ion.  It  is  very  irregular  in  outline,  is  300  miles  in  greatest 
leugth.  5  miles  in  breadth,  abounds  in  islands,  is  frozen  over 
for  half  the  year,  and  has  in  part  high  wooded  and  rugged 

shores.  The"  rivers  Hay,  Peace,  Athabaska,  English,  Slave, Linah,  and  other  large  streams  swell  its  waters,  which  are 
disirharged  into  the  Mackenzie  river. 

(iREAT  Slave  River  flows  300  miles  from  Ijake  Athabaska 
to  Great  Slave  Lake.  Its  shores  are  in  part  alluvial  and 
fertile.     Its  upper  course  is  broken  by  rapids. 

Great  Valley  (of  Virginia  and  Tennessee) :  See  Appa- LACHLiN  JloUXTAIXS. 
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Gn-iit  Wall  (»f  China:  See  China,  (!reat  Wall  oi'. 

(irciit  Wccvcr  [in-nvr  is  cither  aii()l,her  form  of  weavtr.
 

(loriv.  uf  ii'KUci', fruin  O.  Fr.  virn-  :i l.luil  i>l'  fisli  (wlieiice 

older  Ens.  iriirr)]:  m  Kuropean  marine  fish  of  tlie  fiimily 

Trachinfdte ;  the  Trarhi.nns  draco,  a  small  fish,  dreaded 

for  the  serious  wounds  its  spines  iiiHict.  Whether  any 

venomous  sulistnnce  is  secreted  by  the  fish  and  introduced 

by  means  of  the  spines  is  a  point  which  has  not  been  settled. 

Greaves,  .Joux,  M.  A.  (Gravias)  :  mathematician  and  an- 
tiquary •  b.  at  Collmiire,  Hants,  England,  in  1602;  became  a 

fellow"  of  Merlon  College,  Oxford,  1624:  M.  A.  1628;  was 
Professor  of  Geometry  in  Greshara  College,  London,  16o0- 

43 ;  traveled  extensively  in  the  East,  making  archaeological 
and  scientific  collections.  lG;5T-40:  was  Savilian  Professor  of 

Astronomy  at  Oxford  1643-48,  but  was  ejected  by  the  Pun- 
tans.  Aniong  his  works  are  Fijrfimidolor;ia  (1646);  Div- 

courne  on  the  Roman  Foot  and  Bi'iian'iis  (1647) ;  Elemenla 
Lingua'  Peraica;  (1649) ;  Epoclue  ciJebrions  (16-50) ;  Astro- 
noiiiica  ijiwdam  (1652) ;  and  miscellaneous  papers.  D.  in 
London,  Oct.  8,  1652. 

Grebe  [from  Fr.  (jr^be,  grebe,  from  Breton  h-ib.  coinb, 
crest]:  a  common  name  for  the  diving  birds  of  the  family 

Colymbidte,  or  Podwqicdida,  chanictcrized  by  the  absence  of a  tail,  flatness  of 
tlie  tarsus,  and 
broadly  lolled  toes. 
The  neck  is  long, 
the  bill,  in  most 

species,  slender  and 
sharp,  the  wings 
rounded  and  rath- 

er weak,  the  ])lu- 
mage  shining  and 
silky.  Grebes  are 

principally  inhab- itants of  temperate 
regions,  and  are 
found  on  both  fresh 

and  salt  water,  re- 
sorting invariably 

to  the  former  in 
the  breeding  season.  They  are  most  expert  swimmers  and 
divers,  but,  owing  to  the  fact  that  the  legs  are  placed  far 
backward,  these  birds  are  awkward  on  land.  Grebes  breed 
in  marshes  and  ponds,  building  a  floating  nest  of  aquatic 
plants,  so  low  that  the  eggs  are  sometimes  partly  in  the  water. 

The  differences  between  the  spring  and  winter  plumage  of 
the  grebes  are  very  great,  the  colors  being  plainer,  and  the 
singular  crests  and  rulls  with  which  some  species  are 
adorned  during  the  breeding  season  being  absent.  The 
great  crested  grebe  (Colymbus  cristatus).  which  is  confined 
to  the  temperate  regions  of  the  Old  World,  is  among  the 
largest  species  of  the  group,  being  2  feet  or  more  in  length. 
The  upper  part  of  the  body  is  a  shiny  blackish  brown,  with 
a  light  patch  on  the  wing,  the  under  parts  are  satiny  white, 
marked  with  red  and  gray  upon  the  sides.  The  cheeks  and 
throat  are  white,  a  collar  on  the  neck  is  rusty  red. 

The  commonest  siiecies  of  the  U.  S.  is  the  little-cared 
grebe  (Colymbus  niiritus),  which  is  widely  distributed 
througho\it  North  America.  The  little  grebe,  or  dab-chick 
{Colymbus  minor),  only  9  or  10  inches  long,  is  common 
in  Europe,  and  represented  in  AuKu-ica  by  a  very  similar 
Ijird  (Colymbus  dominicus.)  The  pied-billed  grebe  (Podi- 
li/iiibits  podiceps),  readily  distinguishable  by  its  thick,  short 
l>iU,  is  found  throughout  the  greater  portion  of  North 
America,  and  is  very  abundant  in  the  Eastern  U.  S.  The 
silky  plnmage  of  the  under  parts  of  various  species  is  much 
used  for  the  manufacture  of  muffs  and  trimming  for  cloaks. 
The  marvelous  dexterity  of  grebes  in  swimming  and  diving 
has  earned  for  them  the  common  names  of  dipper,  water- 
witch,  and  hell-diver.  They  are  amcmg  the  few  birds  which 
possess  the  power  of  sinking  the  body  in  the  water,  leaving 
the  head  and  neck  alone  projecting.  F.  A.  Lucas. 

(Jreeiaii  Architecture :  the  art  of  building  as  developed  in 

Greece  and  her  colonies.     The  special  chariu;teristic  of  Gre- 
cian buildings  is  extreme  simplicity  of  disposition  ami  of  con- 

struction, combined  with  extraordinary  delicacy  and  refine- 

ment of   |iroportion  and  detail.     A  ti'mple  like  the  Parthe- non contained    no   windows,   no  chinnieys,  and  no  second 

story   more   extensive   than  a  gallery   on  each  side   with- 
in ;  it  had  no  vaulting  of  any  sort  and  no  arches;  there  was 

no  mortar  in  its  walls,  whi'ch  consisted,  like  the  columns 
themselves,  of  block  laid  upon  block  of  stone  or  nuirble ;  its 
roof  was  a  plain  gabled  roof,  running  from  end  to  end  ;  Its 

plan  was  no  more  elaliorate  than  this — that  a  broad  portico 
surrounded  a   plain    inclosed    olilong  space   divided   across 
once  or  twice.     The  only  principle  of  construction   in  the 
whole  edifice  was   vertical  sui)port  ;   it  was  all    post-and- 
bcam  Iniilding  of  almost  the  most   iirimitive  type.      The 
thoughts  of  the  builders  were  thus  left  free  for  the  study  of 
minute  refinements  of  adornment.     It  is  clear  that  a  great 
deal  of  thought  was  expended  on  the  determination  of  the 
number  and  exact  curve  of  the  flntings  of  the  column;  to 

the  entasis,  or  almost  invisible  outward  swell  of  the  Ijound- 
ing  line  of  the  column;  to  the  echinus,  or  rounded  part  of 
the  capital  in  the  Doric  style,  with  its  very  sulitle  convex 
molding,  rounded  boldly  above   and    coming   almost   flat 

below,  where  it  is  nearest'  and  opposite  to  the  eye,  and  finally 
cut  off  sharply  by  three  or  four  strongly  drawn  dark  lines, 
which  separate  the  outward  swell  of  the  capital  from  the 
inward-tending  slow  curves  of  the  shaft.     No  one  of  these 
features  is  very  much  varied  in  the  different  temples;  they 
are  always  nearly  the  same;1jut  in  minute  differences  of 

proportion,  curve',  and  contrast  the  liuilders  found  constant employment  for  their  decorative  power.     So  in  the  sliglit 

and  shallow  carving  which  was  aiiplied  to  some  few  flat  sur- 

faces and  to  some' moldings,  only  about  a  dozen  different 
kinds  of  patterns  were  in  use  during  a  great  epoch  to  be  meas- 
ui'ed  only  by  centuries:  but  the  skillful  and  tasteful  decora- 

tive artists  'of  the  time  found  employment  enough  in  vary- 
ing very  slightly  the  outline  and  the  section  of  those  simple 

leaf-patterns  and  meanders.     They  were  in  search  of  effect. 
Their  object  was  to  produce  a  strong  general  impression 

upon  the  mind.    'Obviously  it  was  more  feasible  to  do  this 
by  clinging  to  one  never-changing  type  and  merely  elabo- 

rating it  and  modifying  it,  toning  down  this  detail  and  em- 

phasizing that  one, 'than  by  trying  novel  methods  of  design. 
They  were  doing  on  a  vei-y  large  scale  what  every  designer 
does'  in  a  small  way  ;  they  were  engaged  in  working  up  the 
ideally  perfect  simple,  oblong,  columnar,  gaWe-roofed  build- 

ing.   'Wc  may  wonder  at  their  jiatient  sticking  to  one  thing 
so  long,  but  we  are  not  in  doubt  as  to  what  they  were  try- 

ing to  do. 
Thus,  in  the  celebrated  curved  stylobates  and  sloping  col- 

umns of  the  Parthenon,  they  were  devoting  infinite  care  and 
keen  percejation  to  a  very  common  device.  A  long,  straight, 
horizontal  line  is  apt  to  seem  to  sag  downward,  and  archi- 

tects in  modern  times  screw  up  the  tie-beams  of  their  church 
roofs  to  a  camber,  to  overcome  that  iraiiression  and  remove 

it  by  contradicting  it.  So  the  Parthenon  builder  set  his 
marble  steps  at  the  foot  of  his  colonnade  a  few  inches  higher 
in  the  middle  than  at  the  ends,  and  carefully  smoothed  the 

long,  slight  curve  between.  So  the  corner  columns  are  set 
a  liltle  out  of  the  true  vertical,  they  slope  inward  a  very 
little ;  and  why  ;  ̂ Merely  that  the  eye  may  not  fancy  that 

it  sees  the  upright  shafts'  diverging  a'little  at  top  as  if  al)out to  sejiarate  and  fall  outward,  as  might  easily  appear  but  for 
this  device. 

It  must  be  pointed  out  that  this  contentment  with  smiple 

and  often-repeated  architectural  features  came  of  the  over- 
whelming importance  in  the  Grecian  world  of  realized  hu- 

man sculpture.  With  the  Greeks,  sculiiture  did  not  develop 
itself  out  of  building,  but  .grew  up  apart.  Figure  sculpture 

is  not  with  them  a  greater  and  richer  architectural  adorn- 
ment ;  it  is  an  art  bv  itself,  concerned  with  the  nude  form  of 

man  and  woman,  aiid  with  drapery  cast  about  the  form  of 
man  and  woman.  The  builder  provided  two  or  three  places 

in  his  building  where  such  sculpture  might  be  set  up— that 

is  to  say.  the  ivo pediments  for  statues  "in  the  round  '';  the metopes  for  reliefs,  which  indeed  were  often  very  high  reliefs, 
almost  statues,  in  their  conception  ;  and  certain  flat  spaces  of 
cella  wall  for  lower  reliefs  when  asked  for.  Many  a  temple 
had  but  little  of  this  sculpture  ;  some  temples  had  none  of  it ; 
but  the  builder  and  the  carver  of  formal  leafage  and  the  like 

did  not  on  that  account  try  to  increase  the  richness  of  their 

own  work.  It  seems  not  to  have  occurreil  to  them  that  archi- 

tectural carving  might  appi'oach  nearer  to  nature  or  take 
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more  immediate  inspiration  from  nature.  If  the  life-like 
gods  and  heroes  would  come  to  their  walls  and  Kables,  well ; 
if  not,  there  was  still  no  reason  why  the  adornment  by  means 

of  sharply  cut  straight  lincfs,  slightly  raised  small  eireles.  lit- 
tle flattened  balls  sum junded  by  deep  grooves  and  alternating 

with  sharp  [xjints  and  t  lie  like — why  such  adornment  as  that,, 
or  even  the  conventional  leaf-ornanu^it  near  it,  should  be 
mingled  wi(li  freer  and  more  expressive  sculptured  forms. 
They  stopped  short,  awestruck  by  the  splendor  of  fully  dc;- 

velo'pecl  seul))ture  of  the  liuuum  form,  removed  by  this  awe of  theirs  from  all  desire  to  work  up  leafage  and  blossoms. 
birds  and  beasts,  or  even  man  in  a  more  picturesque  and 
less  purely  sculptural  treatment,  into  ornament  for  their 
simple  buildings.  To  erect  a  most  delicately  chiseled  and 
carefully  liuilt  frame  for  sculpture  was  clearly  the  chosen 
problem  of  the  artist  in  architectural  forms,  nor  did  he  care 
miich  for  any  other. 

The  free  use  of  painting  did  not  change  the  conditions 
of  the  problem  at  all.  for  it  was  used  alike  on  the  sculpture 
itself  and  on  all  parts  of  the  building.  It  may  well  be.  how- 

ever, that  this  painting  gave  to  the  whole  composition  a 
unity  which  we  can  not  perfectly  understand.  As  we  con- 

ceive the  front  of  a  temple,  with  the  immense  grou|3  of 
statuary,  above  life-size,  in  its  gable,  this  statuary  is  well 
set  to  be  seen,  and  is  well  framed  by  the  building ;  but  may 
not  the  painting  have  brought  all  together  into  a  greater 
harmony  and  made  it  more  perfectly  one  composition  than 
is  conceivable  without  it  ? 

In  these  remarks  we  have  considered  rather  the  temples 

of  Doric  style  than  the  fewer*Ionic,  or  than  the  very  few  Co- 
rinthian structures  of  true  Grecian  origin.  The  Ionic  build- 

ings seem  to  be  of  a  more  sophisticated  style,  more  self-con- 
scious, more  deliberately  architectural,  less  naif  and  sim- 

ple. The  builders  of  the  Ionic  temples,  abandoning  in  great 
measure  paint  for  contrast  of  color  in  the  marbles  used,  as 
in  the  Erechtheion,  or  carving  moldings  into  patterns  in 
places  where  the  Doric  style  left  all  plain,  in  simple  parallel 
memljers.  or  working  at  the  perfecting  of  an  elaborate  capi- 

tal with  spiral  volutes,  instead  of  the  plain  round  cusliion 
of  the  Doric  style,  seem  to  have  been  trying  to  make  their 
stiyle  more  comprehensive  and  more  in  control  of  its  own 
sculpture  than  was  the  Doric. 

In  this  connection  it  is  noticeable  that  the  two  or  three 

best-known  attempts  at  sculpture  closely  allied  to  the  archi- 
tecture are  connected  with  Ionic  buildings.  The  caryatides 

of  the  Erechtheion  at  Athens,  the  cdlumnoe-  ccelahe  or  adorned 
columns  of  the  great  temple  at  Ephesus,  and  the  gigantic 
friezes  at  Pergamon  will  at  once  suggest  themselves.  In  the 
first  instance  draped  female  figures  serve  as  pillars,  and  carry 
on  their  heads  an  entablature  especially  designed  for  its  un- 

usual position — much  reduced  in  the  number  of  its  parts 
and  simplified.  These  figures  are  of  the  noblest  and  most 
appropriate  design,  and  are  of  the  highest  value  as  showing 
what  the  Greeks  could  have  done  with  architectural  sculp- 

ture as  distinguished  from  that  which  is  independently 
conceived.  In  the  second  instance,  human  figures  in  relief 
are  carved  upon  the  lowest  part  of  the  shafts  of  some,  not 
all,  of  the  columns  of  the  external  row — a  poor  device,  in  no 
way  worthy  of  imitation,  but  suggesting  much  as  possible. 
In  the  third  instance,  a  composition  of  the  most  original 
and  indeed  unique  character  results.  (See  Pergamon  and 
Sculpture.)  All  these  are  of  Grecian  origin  and  of  the  time 
of  Grecian  supremacy.  What  was  done  under  the  Roman 
dominion,  in  this  style  and  in  the  Corinthian,  seems  to  have 
been  a  fairly  natural  working  out  of  that  general  scheme, 
an  emancipation  of  post-and-lintel  architecture  from  its  sub- 

servience to  sculpture.  That  this  was  done  without  the 
amazing  refinement  of  the  earlier  work  can  only  be  re- 

gretted. Epochs  of  great  architecture  have  been  few ;  the 
Greek  epoch  had  closed  before  the  Roman  demand  for  tem- 

ples began,  and  no  Romano-Greek  epoch  was  to  follow  until 
the  new  world  began  under  the  Byzantines. 

Russell  Sturgis. 

Gre'cian  Games :  contests  of  skill,  endurance,  or  strength 
among  the  ancient  Greeks.  Young  and  vigorous  societies, 
like  cliildren  and  youth  in  general,  indulge  freely  in  play, 
and  accord  great  importance  to  sports  and  shows.  It  has 
been  argued  that  in  both  cases  the  readiness  to  expend  physi- 

cal vigor  and  mental  ingenuity  on  exercises  from  which  no 
material  benefit  is  expected  proceeds  from  a  surplus  of 
vitality.  Schiller  pointed  out  that  the  same  craving  for  re- 

lief inaction,  wliieh  he  calls  the  sjiortive  instinct  (Spieltrieb), 
is  at  the  basis  of  all  art  that  is  not  purely  utilitarian.     The 

designation  of  play,  which  still  clings  to  the  most  serious 
musical  and  dramatic  performances,  tends  to  confirm  his 
view.  The  energy,  then,  with  which  the  ancient  Greeks  as 
a  nation  apjjlied  tliemselvcs  to  a  great  variety  of  jirivateand 
[lublic  sports  nuiy  serve  as  an  additional  evi(k'nce,  if  any 
were  wanted,  of  their  exuljerant  vitality.  It  is  not  neces- 

sary t,o  assume  that  the  [lopular  sports  were  instituted  and 
fostered  because  of  inciilenlal  benefits  suppo.sed  to  arise 
from  them  ;  for  sports  conducted  for  a  purpose  cease  to  be 
nure  recreations,  and  so  generally  lose  their  hold  on  popu- 

larity. Al.so  it  will  be  observed  that  the  arguments  a<l- 
vaneed  by  advocates  for  the  furtherance  or  toleration  of 
particular  sports,  as  that  cock-fighting  stinmlates  military 
valor  (Themistocles),  or  that  the  obje(;t  (jf  horse-raees  is  to  im- 

prove the  breed,  are  of  a  specious  sort.  Still,  sports  so  popu- 
lar as  to  become  social  and  public  institutions  have  rarely  been 

sucli  as  contemporary  ]jublic  opinion  condemned,  whatever 
might  be  the  feeling  of  moralists,  philosophers,  and  legis- 
lators. 

It  is  to  the  credit  of  the  Grecian  spirit  that  bloodshed  and 
brutality  or  revolting  exhibitions  found  no  place  in  their 
public  anuiscments,  as  was  the  case,  e.  g.,  with  the  Latin 
and  Etruscan  peoples,  or  as  has  been  the  case  among  the 
fjatiu  and  Saxon  peoples,  not  to  speak  of  Africans  or 
North  American  Indians.  Yet  everything  here  also  is  rela- 

tive. The" same  Oriental  sense  of  dignity  which  can  not  un- 
derstand why  Europeans  should  descend  to  do  their  own 

dancing  found  the  promiscuity  of  the  Greek  arena  very 
plebeian,  and  this  feeling  was  shared  by  the  Romans. 
Again,  the  chances  of  serious  injury  and  even  death  in- 

curred voluntarily  in  the  Greek  games  make  them  more 
comparable  with  mediaeval  tourneys  than  with  modern 
amateur  exhiljitions.  Least  in  conformity  with  customary 
Oriental  or  Roman  or  Christian  ideas  was  the  indifference 

of  the  Greeks  to  exposure  of  the  person,  or  nudity.  Grceca 
res  est  nihil  velare.  But  so  far  from  being  a  rapidly  disap- 

pearing relic  of  a  savage  condition,  this  indifference  was 
with  the  Greeks  of  classical  times  largely  an  acquired  one, 
due  on  the  one  hand  directly  to  the  habit  of  gymnastic  ex- 

ercises, and  on  the  other  to  the  great  limitation  of  inter- 
course between  the  sexes.  It  is  probably  safe  to  say  that 

where  now  a  change  of  clothing  is  made  for  convenience  in 
physical  exercise,  a  Greek  would  not  have  scrupled  to  doff 
every  vestige  of  clothing.  And  it  must  be  remembered 
that  physical  exercises  engaged  a  thou.sandfold  more  par- 

ticipation and  attention  with  the  Greeks  at  large  than  among 
the  modern  civilized  nations.  Another  point  to  be  noted 
in  relation  to  Grecian  games  is  the  keen  spirit  of  rivalry 
that  seems  to  have  animated  the  Greeks  in  every  sphere  of 
action.  "  Ever  to  excel  and  keep  himself  superior  to 
others"'  (aifc  apiaTtvttv  koX  imdpoxov  ififufyai  SaAbv),  the  ad- 

monition of  the  aged  Peleus  to  his  son  Achilles  on  his  de- 
parture for  Troy,  is  the  quintessence  of  the  Greek  idea  of 

successful  living.  For  this  no  effort  was  too  intense,  no  sac- 
rifice too  great.  Nor  was  any  activity  too  lofty  and  sacred, 

or  yet  too  trifling,  to  be  subjected  to  the  rules  governing 
cornpetitive  contests;  so  the  chanting  of  hymns  to  the 
gods  at  their  festivals,  instances  of  heroism  in  battle,  honor- 

able political  activity  (often  honored  at  Athens  by  the  award 
of  a  gold  wreath  worth  1,000  drachmas).  Artistic  talent  also 
was  enlisted  in  organized  contests :  the  musician,  the  poet, 
the  painter,  the  sculptor  were  pitted  against  rivals  of  their 
own  craft,  judged  by  juries  of  experts,  and  awarded  prizes, 
most  commonly  of  an  honorary  rather  than  of  a  material 
value.  The  great  Attic  dramatists  and  their  works  were,  so  to 
speak,  products  of  the  competitive  masques  hehl  in  honor  of 
Bacchus.  Pindar  and  Corinna  sang  original  lyric  composi- 

tions against  each  other  in  a  Bceotian  poetic  contest.  Dubi- 
ous tradition  recorded  a  similar  set  contest  at  Chalcis,  Eu- 

liica,  between  Homer  and  Hesiod,  the  epic  poets.  A  perhaps 
equally  dubious  tradition  represents  the  sculptors  Phidias 
and  Alcamenes  as  competing  with  each  other  by  means  of  a 

public  exhibition  of  models  or  statues,  and  that  such  con- 
tests were  not  unknown  among  sculptors  of  that  age  is  at- 

tested bv  the  boast  of  Paionios,  inscribed  on  the  pedestal 

of  his  Fh/ing  Victor;/  at  Olynipia,  that  "  he  also  won  a  vic- 
tory in  fashioning  "the  finials  for  the  (great  Olymjiian) 

temple."  as  against  the  same  Alcamenes,  probalily.  The 
competitive  public  exhibition  made  by  the  painters  ZeuXis 
and  Parrhasius  is  a  well-known  story.  It  is  certain  that 
these  keen  rivalries  served  as  a  sharp  stimulus  to  the  artists 
called  upon  to  compete,  and  indirectly  hastened  the  progress 
of  each  art  as  a  whole.  But  at  the  same  time  it  must  not 
be  forgotten  that  the  natural  development  of  an  art  or  of 
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an  artistic  form  was  ut  liinrs  rct:tnlc-(l  liy  tin-  rij,nilily  of 
the.  rules  ffoverniii;,'  set  eoiitests.  Talie,  I'or  instance,  tlie 
rule  iidopteil  at  Athens  for  the  theatrical  exhibit  ions,  by 
which  the  number  of  actual  actors  in  any  piece  was  limited 

to  two  and  later  to  three. "  Or  the  narrow  i-ompass  of  notes, 
not  Bxceedinp;  that  of  tlu!  human  voi<'e.  within  which  (JreeU 
instrumental  music  mcjved  and  had  its  lieinj;.  The  last 
form  of  the  Greek  lyre  or  eithara  liad  but  eiKliteen  strings 
in  all.  Free  modulations  on  an  instrument  of  less  were 
severely  reproved  in  the  fourth  century  n.  c.  In  the  sixth, 
tlie  Spartan  judyes  {jave  the  greatest  living  musician,  Tor- 
pander,  the  option  of  cutting  the  lowest  or  the  highest  of  the 
eight  strings  they  counted  on  his  instrument,  because  the 
rules  formulated  under  his  own  direction  at  an  earlier  date 

allowed  but  seven.  Jlore  slight  and  ephemeral  was  the  in- 
terest of  sundry  curious  public  and  private  contests  held 

in  popular  favor,  such  as  the  beauty  shows  of  women  occa- 
sionally instituted  in  Greek  rural  connnunities,  a  custom 

of  which  the  tale  of  Trojan  Paris  and  the  three  goddesses 
seems  a  poetic  precipitation.  Banquets  were  enlivened  by 
rivalry  at  the  game  kottabos,  a  contest  of  marksmanship  in 

which  the  lees  in  the  drinkers'  cups  furnished  the  missiles, and  a  resonant  disk  or  otlier  metal  contrivance  the  target. 
The  competitive  wake  that  often  finished  off  the  banquet  in 

the  "  wee  sma'  hours"  involved  the  carrying  off  of  a  prize 
cake  by  the  man  who  could  keep  his  eyes  open  the  longest. 
Sports  which  to-day  would  be  adjudged  very  secular  indeed, 
when  they  had  in  them  artistic  elements,  were  not  held  un- 

worthy of  recognition  as  obligatory  features  of  festivals  in 
honor  of  the  gods,  or  of  the  heroic  dead  at  funerals  and 

funeral  anniversaries.  "  They  honor  thee  with  set  contests 
in  song,  in  dancing,  and  in  boxing,"  are  words  occurring  in 
the  Homeric  hymn  to  Apollo  (v.  149).  The  term  Grecian 
gainiis  most  commonly  suggests  these  contests  (wySives).  as 
the  most  popular  among  the  public  amusements.  For  this 
reason,  and  because  of  their  greater  peculiarity,  they  de- 

mand more  attention  in  this  article  than  the  impromptu 
and  unpretentious  games  of  Greek  children  and  of  Greek 
adults  in  moments  of  relaxation  from  cares  and  social  re- 
straint. 

Gymnastic  Exercises. — In  the  eighth  book  of  Homer's 
Odyssey,  and  in  the  twenty-third  book  of  the  Iliad,  descrip- 

tions of  the  gymnastic  exercises  that  were  ordinarily  subjects 
of  competition  at  large  festival  gatherings  held  in  heroic 
times  occur  with  abundance  of  detail.  These  passages  afford 
a  sufficiently  exact  picture  of  the  sports  themselves  and  of  the 
customs  connected  with  them,  and  also,  incidentally,  of  the 
esteem  in  which  proficiency  in  the  various  sports  was  held. 
The  occasion  in  the  Odyssey  is  the  entertainment  of  Ulysses 
by  the  Phieacians  and  their  king;  in  the  Iliad  it  is  the 
fun,cral  of  Patroclus,  and  Achilles  is  the  giver  of  the  games. 
In  the  Odyssey  (viii.,  v.  .57  to  v.  380)  there  is  first  a  sacrifice 
of  sheep,  swine,  and  oxen.  The  assembly  dmes  on  the  meat 
of  these  when  roasted,  and  presently  listens  to  an  epic  ballad 
sung  by  the  court  poet  with  instrumental  accompaniment. 
Next  contests  in  boxing,  wrestling,  leaping,  and  running  are 
announced.  Sixteen  Phipacian  youths  enter  the  lists.  The 
foot-race  is  first,  on  a  course  measured  off  on  the  dusty 
plain  ;  the  winner  reaches  the  goal  a  furrow  length  ahead  of 
the  rest.  Wrestling  and  leaping  follow ;  single  winners  are 
named.  Elatreus  wins  in  tlie  disk-throw,  not  announced  in 
the  programme,  and  a  son  of  King  Alcinous  in  boxing. 
Finally  Ulysses  tries  a  throw  with  a  heavier  stone  than  was 
used  by  the  Phasacian  contestants,  and  far  outthrows  them. 
Ho  boasts  equal  proficiency  with  the  bow  and  at  the  spear- 
throw,  in  answer  to  a  previous  insinuation  that  he  was  no 
athlete  (=  gentleman),  and  the  Pli.-racians  tell  of  their  nauti- 

cal skill,  but  there  are  no  more  contests.  Instead,  the  nine 
judges  prepare  the  performance  of  an  intricate  dance,  footed 
by  young  Pluvacians  to  a  new  song  by  Demodocus,  and  fol- 

lowed by  another  dance  varied  with  ball-play  by  two  sons 
of  Alcinous.  In  the  Iliad  more  stress  is  laid  on  the  prizes 
offered  by  Achilles  to  each  competitor,  but  of  course  differ- 

ing in  value.  These  are  women,  horses,  mules,  oxen,  new 
bronze  caldrons,  and  ingots  of  gold  and  iron.  There  is  a 
chariot-race  of  five  heroes,  wlio  drive  their  own  spans 
around  a  distant  turning-post.  Then  a  gloveless  Ijoxing- 
match,  two  wrestling-bouts  between  Ajax  ,and  Ulysses  re- 

sulting in  a  tie,  a  foot-race  of  three  entries,  and  spear- 
throwing.  The  question  of  a  foul  is  settled  by  an  appeal 

to  oath.  Other  contests  narrated  (vv.  798  "to  893),  as 
putting  the  (iron)  shot,  pigeon-shooting,  and  a  joust  in 
armor  between  single  combatants  for  first  blood,  appear 
due  to  interpolation,  not  being  conducted  under  the  same 

rules,  nor  <'oinciding  witli  Xestor's  reminisi^enccs  of  his  own 
prowess,  in  the  same  five  contests  muncd  above,  at  the  funeral 
games  of  a  king  of  the  Jipeians.  The  historic  period  knows 
oidy  the  sanut  six  exercises  as  ar«  played  here,  including 
the  disk-throw.  These  and  dancing  ari'  the  |ihysical  exer- 

cises taught  in  the  schools  atid  practiced  at  the  public 
games.  But  the  rules  are  more  specific,  and  there  are  nniny 
variations;  fin- the  principal  ones,  see  article  on  (Jlvmi-ian 
Games.  Other  separate  articles  deal  with  the  Isthmian,  Ne- 
MEAN,  Panatuknaic,  and  Pythia.n  Games.  In  seaside  towns 
water  sports,  swimming  and  rowing  races,  often  furnished 
entertainment.  Archery  seems  to  liave  fallen  quite  out  of 
favor. 

Children's  Games. — Greek  babies  playeil  with  rattles,  and 
a  little  later  with  tiny  imitations  oi'  houses,  household 
utensils,  wagons,  boats,  animals,  and  men.  Knowing  young- 

sters fashioned  their  own  toys  of  clay,  wax,  leather,  wood. 
Imaginative  little  boys  rode  sticks  for  horses,  or  played  sol- 

diers in  imitation  of  their  fathers.  Little  girls  dressed  and 
tended  their  dolls,  jointed  or  unjointed.  Other  toys  were 
metal  hoops,  furnished  with  rings  to  jingle,  and  the  same 
varieties  of  tops  familiar  to  us :  hand-spinners,  whip-tops, 
string-spinners  ;  also  buzz-tops  of  clay.  The  others  were  of 
wood,  and  had  specific  names.  The  skipping-rope  seems 
to  have  been  unknown.  Ropie  and  wooden  swings  are 
mentioned,  the  latter  presumably  see-saws.  Tame  and  un- 

tamed quadrupeds,  birds,  reptiles,  and  insects  harnessed 
to  little  wagons  and  otherwise  persecuted  deserve  mention. 
Gaines  with  knuckle-bones,  dice,  and  coins,  of  skill  or  chance, 
merge  into  gamljling,  and  so  remain  in  great  favor  with 
adults  also.  The  precursors  of  most  modern  catch  games 
can  be  identified.  But  the  game  of  games,  in  equal  favor 
with  Greek  boys,  girls,  and  adults,  was  ball.  Special  ball- 
grounds  (a(paipuTT-hpia)  were  reserved  for  it. 

The  principal  ancient  authority  is  the  Lexikon  of  Julius 
Pollux ;  the  best  modern  account  is  given  by  K.  P.  Her- 

mann, in  his  Lehrbuch  der  griecliischen  AntiquHSten,  vol. 

iv.,  ed.  Bliimner;  see  also  Guhl  and  Koner's  Life  of  the Greeks  and  Romans.  Alfred  Emerson. 

Grecian  Mythology  :  the  collective  myths  of  the  Greeks. 
Mythology  was  so  closely  interwoven  with  Grecian  civiliza- 

tion in  general  that  there  is  hardly  any  Greek  author  from 
whose  writings  something  may  not  be  learned  concerning 
the  Greek  gods.  Poets  and  philosophers,  historians  and 
orators,  mathematicians  and  astronomers — all  have  some- 

thing to  say  about  their  gods,  and  thus  the  whole  Greek  lit- 
erature may  be  mentioned  as  the  first  source  for  the  study 

of  Grecian  mythology.  Another  source,  as  important  and 
almost  as  rich,  is  the  Greek  art.  It  is  hardly  too  much  to 

say  that  without  tl|ie  aid  of  the  Greek  sculptors  a  true  ap- 
preciation of  the  manner  in  which  the  Greeks  conceived  of 

their  gods  could  never  have  been  attained.  The  love-stories 
of  Zeus  are  of  a  character  so  light  and  frivolous  that,  in 
spite  of  their  bright  beauty  and  the  brilliant  symbolization 
to  which  they  invite,  they  seem  altogether  incompatible 
with  the  idea  of  the  Father  and  Ruler  of  the  world.  But 
after  seeing  the  head  of  Zeus  as  modeled  by  Phidias,  one 
understands  that  these  stories  form  only  a  subordinate  ele- 

ment of  the  Greek  idea  of  the  king  of  the  gods.  More  di- 
rect sources  of  information  are  the  writings  of  the  old 

Greek  and  Latin  mythographers,  who  collected,  systema- 
tized, and  interpreted  the  myths.  The  most  important 

among  the  Greeks  are  Apollodorus.  BMiotlieca  :  Conon, 
Narrationes,  an  epitome  of  which  is  preserved  by  Photius  ; 
Ptolemasns,  Nova  hisloria  ;  Parthenius,  Narrationes  Ama- 
toria' :  Antoninus  Liberalis,  Transformatio7ies;  Joannes 
Pediasimus,  De  Ilerciilis  laboribus ;  and  Nieetas,  Deorum 

cognomina;  among  the  Latins,  Hyginus,  i^aJHZff ;  Fulgen- 
tius,  Ilythologiariim  Libri  Tres. 
With  Hesiod  and  Homer  the  formation  of  the  myths  is 

finished  ;  the  ideas  are  individualized  into  perfectly  plastic 
figures  and  perfectly  epic  actions.  With  Euripides  and 
Plato  the  dissolution  of  the  myths  has  begun  ;  the  forms 
are  broken  asimdcr  and  considered  only  as  symbols  of  the 
ideas.  On  being  transferred  from  Athens  to  Koine  the 
Greek  mrtlis  hardly  underwent  any  other  changes  than 
that  of  names,  though  the  Greek  and  Roman  gods  were  by 
no  means  identical;  Cronus  was  called  Saturnus ;  Zeus, 
Jupiter;  Poseidon,  Xeptunus  ;  Ares,  Mars;  Hephjestus, 
Vulcanus;  Hermes,  Mercnrius :  Hera.  Juno;  Athene,  Mi- 

nerva ;  Artemis,  Diana  ;  Aphrodite,  Venus  ;  Hestia,  Vesta  ; 
Demeter,  Ceres ;  Dionysus,  Bacchus ;  Leto.  Latona ;  Perseph- 

one, Proserpina  ;  Selene,  Luna  ;  Eros,  Amor,  etc. 



Oi-2 
GRECIAN   MYTHOLOGY 

Two  fif  tlio  most  iiitiTcsting  points  of  a  mythology  are 

its  cosmogony  and  its  escliatology,  or  its  doctrines  concern- 
ing that  wliich  goes  before  and  that  which  follows  after  life 

on  earlh.  Tlie  ideas  whjch  the  Greek  mythology  contaiiis 
of  tlic^  origin  of  tlie  world  are  very  remarkable,  and  their 

syniliolizations  very  suggestive.  Uranus  (lieavcn)  and  Gaia 
or  G;ea  (earlh)  arose  out  of  chaos,  and  their  children  were  the 

wild  and  unruly  powers  of  nature,  the  Titans.  One  of  the 

Titans,  Cronus"(time),  wlio  eals  his  own  cliildren,  slew  his father  and  rule(l  the  world  for  some  time.  But  Uranus  had 
cursed  his  sons,  and  tlie  eui'se  was  fulfilled.  Zeus,  a  son  of 
Cronus,  rose  against  his  fatlier.  and,  after  a  horrible  contest 
which  convulsed  the  whole  world,  he  confined  him  and  the 
otiier  Titans  in  Tartarus,  and  raised  his  throne  in  Olympus, 
in  the  liglit-region  above  the  sky.  Much  weaker  are  tlie  idi\as 

of  the  Greek  mythology  conc'erning  that  which  will  take place  after  death,  though  in  course  of  time  they  become 
very  elaborate.  To  the  dying  man  Hermes  came  and  led 
him  to  Hades,  the  realm  of  shadows,  where  the  deceased  live 
forever,  but  live  a  bloodless  life.  Achilles  said  of  it  that 
he  would  rather  be  a  swineherd  on  earth  than  the  king  of 
Hades.  Later,  the  poets  and  philosophers  tried  to  bring 
some  life  into  this  dead,  monotonous,  shadowy  region, 
When  the  deceased  had  paid  his  obolos,  a  small  coin 
which  his  cliildren  or  friends  had  placed  in  his  month, 
Charon  would  ferry  him  over  the  Styx,  which  flowed  be- 

tween life  and  death  and  surrounded  Hades.  Arrived  at 
the  other  side  of  the  Styx,  he  had  to  pass  by  Cerberus  in 
order  to  gain  the  large  plain  where  Minos  sat  to  judge  tlie 
coining.  According  as  the  judgment  read,  he  then  turned 

either'to  the  left  into  Tartarus,  where  Tantalus,  Ixion,  and 
others  were  tortured,  or  to  the  right  into  tlie  Elysian  Fields, 
where  there  was  a  never-setting  sun  and  spring  twice  a 
year.  But  these  ideas  of  a  final  judgment  and  an  eternal 
punishment  or  reward  never  obtained  a  fast  hold  of  the 
conscience  of  the  Greek  people.  They  were  a  dream,  not  a 
conviction. 

Prom  Olympus  Zeus  reigns  over  the  world  and  mankind. 
After  the  fall  of  Cronus  his  tlu-ee  sons  divided  the  realm. 
Zeus  chose  the  upper  region,  the  heaven;  Poseidon,  the 
ocean  ;  and  Pluton,  Hades  ;  the  earth  was  common  to  them 
all.  But,  in  spite  of  this  division,  Zeus  is  the  highest  ruler, 
the  king  and  father  of  the  gods.  What  the  myths  have  to 
tell  of  him  is  mostly  love-atfairs,  Init  in  these  stories  court- 

ship seems  only  to  be  a  form  liy  which  different  ideas,  gen- 

erally physical",  are  symbolically  represented.  Thus  he  falls in  love  with  lo,  the  wanderer,  the  moon.  But  his  wife, 
Hera,  the  earth,  being  jealous,  transforms  lo  into  a  cow,  the 

crescent  resembling  a  pair  of  cow's  liorns,  and  puts  Argos 
with  the  thousand  eyes,  the  stars,  to  watch  her.  Hermes, 
the  god  of  the  dawn  which  makes  the  stars  wane,  kills 
Argos,  and  lo  escapes  in  the  embraces  of  Zeus,  as  the  moon 
vanishes  in  the  re.siilendent  light  of  ihe  sun.  Around  the 
throne  of  Zeus  stand  Poseidon,  Apolloii,  Ares,  lieplucstus, 
Hermes,  Hera,  Pallas  Athene,  Artemis,  Aiihrodite,  Hestia, 
and  Uemeter  ;  in  a  somewhat  lower  s[iheie,  Pluton,  He<;ate, 
Helius,  Selene,  Dionysus,  Leto,  Persephone,  Themis,  and 
yl<;olus ;  St  ill  lower,  the  Graces,  Muses,  Oceanids,  Nereids, 
Nymphs,  Dryads,  and  Hamadryads  ;  and  at  last,  on  the  out- 

skirts of  divhiity,  the  monsters.  Cerl penis,  the  Gorgons,  the 
Ilari)ies,  Pegasus,  ChiraiBra,  the  .Sjihinx,  the  Centaurs,  and 
the  Sirens.  Such  deities  as  Ate,  Ailrastea,  the  Eumenides, 
and  Nemesis  occupy  a  pecuUar  position.  They  all  refer  to 
the  feeling  of  justice.  Nemesis  does  not  occur  in  Homer. 
She  is  first  mentioned  by  Hesiod,  but  later  poets  and  philoso- 

phers developed  the  idea  with  a  mystic  grandeur  which 
ov(;rawed  Olynijius  itself.  From  Nemesis,  the  just  measure, 
the  inevitable  con.sequence,  the  iron  connection  between 
cause  and  effect,  no  one  was  exempted,  not  even  Zeus  him- 

self. It  is  also  very  remarkable  that  a  principle  of  evil, 

such  as  Siva  in  the  Indian,  Aliriman  in  the  I'ersian,  and 
Loke  in  the  Scandinavian  mythology,  is  not  found  in  the 
Grecian.     See  Mythology. 

The  literature  of  mythology  is  vast,  and  the  chief  general 
works  are  cited  under  the  title  Mytuolooy.  For  the  special 
treatment  of  Grecian  mythology,  see  Grupjie,  Die  (friech- 
isclif.n  Culte  und  dlythe/i  in  i/iren  Bczielitttigen  zu  den 
OrientaUschen  Religionen  (Leipzig,  1887) ;  Lobeck,  Aglao- 
phamus  sive  de  theologim  myaticcB  OrcEconim  causis 
(Konigsberg,  182!)) :  Preller.  Grie.chische  Mythologie  (Berlin, 
1888);  H.  D.  Miiller,  MgthoJugie,  der  Cfriechischen  Stamme 
(Gottingen,  186T) ;  Rhode.  I'sijche  (Freiburg,  1890);  Ton 
Wilamowitz,  Eiiripidis  Ilerakles  (Berlin,  188!));  Welcker, 
Griechische  OSIlerlchre  (Gottingen,  18G3) ;  Botticher.  Der 
Baumkultus  der  Hellenen  (Berlin,  1856) ;  Maury,  Histoire 
des  Religions  de  la  Orece  antique  (Paris,  1859) ;  Petersen, 

Das  Zio!'Afgntfers)jstem  der  Griechen  und  Romer;  Petersen, 
Religion  oder  Ilythologie.  Theologie  und  Gotterverehrvng 
der  Grieehen  (Leipzig.  1870) ;  Harrison,  Myiholoqy  and 
Jfonumenis  of  Ancient  Athens  (London,  1890);  Foresti, 
Miinlogia  Green  (]Milaii.  1892) ;  Dyer,  Studies  of  tlie  Gods 

in  Greece  at  ('erluin  iSancfuaries Recently  Excavated  (Lon- 
don, 1801);  Pi'tiscus-Kaleigh,  Tlie  Gods  of  Olympus  (New 

Y'ork,  1892) ;  Seeman,  The  Mythology  of  Greece  and  Rome 
(New  York,  1890):  Gayley,  Classic  Myths  in  English  Lit- 

erature (Boston,  1893).  Revised  by  J.  R.  S.  Sterrett. 

END    OF   VOLUME   THREE. 
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